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Bradford,  178,255,  511.  853, 

886 
Bridlington,  784 
Burton-on-Trent,    363.    398. 

819 
Chesterfield,  67.  107 
Coventry.  141,  213 
Darlington.  255.363 
Dirwen,  32,  578 
Darby.  67.  438 
Dover  886 
Dundee,  294 
Dunfermline,  255 
Durham.  294 
E=cl°s.  32 
Eiinburgh.  67,  255 
Finchley,  213,  511 
Fulham  (London),  853 
Glasgov/.  650 
Gravssend.  141,255 
Greenock.  51 1 
Hackney  (London),  255,  819, 

8S6 
Halifax,  544 

Himme-'smith  (London),  438 
Hastings,  399 
Heston  and  Isleworth,  784 
Hirnsey,  363 
Huddersfield,  438 
Ipswich,  179,  784,920 
Kettering,  107 
Kilmarnock,  474 
.  KiTg3ton-on-Thames,399,439 
Leicester,  141.  51 1 
Leigh  (Lanes.),  784 
Lincoln,  718 
Lindon  County  Council,  107. 

141.294.363.439.684.819 
Luton.  107.213.544,718,784 
Manchester.  107,  255,  474,  718 
Middlesbrough,  474 
Newport  (M^n.),  718 
Nuneaton,  107,  363,  399,  578 
Pembroke  (Dublin),  328,  399. 

578 
Plymouth,  141.920 
Poplar  (London).  294.  886 
Pv/llheli.  67 
Redditch.439 
Rotherham,  32.  853 
St.  Helens.  718 
St.    P,incras    (London).   61  •» 

750 
Silford.511.718 
ShefTield,    141.  544.  718.  81'^ 

853 
ShlDley.684 

Shored  itch  (London).  179 
SDuthend-on-Sea.  439 
Stafford.  4.39.  718.  8S'5 
Stalybridge.  578 
Sterling.  784 
Stockton-on-Tpes.  545 
Stoke-on-Trent.  179.  363.  650 
Sunderland.  328 
S'lttonCild field.  399 
Swindon.  614 

T '  "■   '04 

W 

W  w.  141.439 

W.  Bioniwich.3?.  213.  511 
W.  Ham,  141.  399.  614.  7.'^l 

"20 
Wpymouth,  328 
Whilch.ivcn.  836 
Wl'TJn.213,650 
Willp",den,  141 
Wimbledon.  32 
Wolverhami-ton.  67. 179.  .M 

853 
Woolwich.  328.  784.920 
Worksop.  363 

Oeo^ral. 

Ahcrclppn.  32.  ."^11.  650 
AlHilillpry.  61.S.  886 
At  '■!  vstwvth.545,  578 
ArciiiiKton.  363.  684,  853 
Amble.  213 
A'ldovcr.  399 
Aylesbiiiv.  107.  141 
Ballatpr.255 
Banbrldge,  67 


Barking,  179 

Birnes.255.  439.713 

Barnet.  751 

Barnsley.  474 

Bath.  32.  67 

Battersea  (London),  213,  399 

B.E.A.M.A..  439 

Beckenham.  213 

Bedford,  615 

Belfast.  32.  141,213,328.684 

Berehaven  (Cork),  33 

Berkhamsted,  545 

Bermondsey    (London),    107, 
179.439 

Bethnal  Green,  328.  511 

B^xhill.67.  615 

Bidford-on-Avon.  141 

Bingley.  784 

Birminpham.    68,    650,    684. 
751.819.921 

Birtley.  545 

Blackburn,  214.  255.  684.  751 . 
819 

Blackpool.  784 

Bslton.  179 

Bradford.  718 

Bray.  886 

Breibury  and  Romiley,  853 

B.-i  jlington,  33 

Brighton.  179.  399.  439.  578. 
615.719.751 

Bristol.  399 

Bungay.  363 

Burnley.363.  545.  819 

Bjrton.615 

Buxton.  294 

Cihiravien  (Co.  Kerry).  294 

Cardiff,  294 

Carlisle.  294.  329 

Carmarthen.  294 

Castlewellan  (Co.  Down).  511 

Cheadle  &  Galley.  214 

Chelmsford.  511.  921 

Cheltenham.  214 

Chester.  179.474 

Chippenham.  615 

Chislehurst.615 

Church  Stretton.  921 

City  of  London.  886 

Coal  (Contracts.  474 

Coal  Supplies.  615 

Colchester,  68 

Collieries.  Electricity  in.  921 

Coventry.  474 

Croydon.  68 

Dirtford.853.  921 

Dirwen.  141.399 

Derby.  363 

Dewibury.  545 

Doncaster.  294 

Dover.  68.  474.  651.851,921 

Downham.  214 

Dublin.  33.  294.  719 

Dublin    Electricians'    Strike. 

329 
D'jngannon.  685 
Eistbourne.  363.  685 
Eist  Ham.  33 
Ei't     London       Linking-Up 

Sc!ieme.439 
Edinburgh.  886.  887 
Electrical     Engineerinr     An- 

prentice?,  33 
Elland.545.  685 
F  :  "i.  68 
!■;       m.  819 
h.i'h.  .545 

F.ikrnUim.  141.214.399 
■  •    ••  I  ..-    2.S5 

481   .Ml 
:  ■•    68.'-. 

)-,.., I  .  (■•,.v,439 
f",!lir  .  ':  .m.  68.  294.439 
33 
Electriral     Show- 

1 1  u  >ni-..  33 

Gloucester.  651 

r.   ..'.;■  fn,l,  107 
00  1 
''•1 

H.  'on).  214.329. 

3  ' 

i  ■    '  f 

19 

i ,,  .  ; London).  141. 

(>15 
H,,n;;    •■■  ,  l;LMidon».363.887 
•4.651.921 

;h.6M 


■51 

19 

1.1.579 

-I.-:-    ..A 

Ilford.  107.25.*^   474 

Ilk-"'   "    «•*■ 

Inc  for   Elec. 

C 
Infr 
Ijli:-  .:04. 

39'J.  437 


ltchen.921 

Kingstown.  751.  784 

K'rkheaton  (Yorks).  68 

Lambeth  (London!.  399 

Ledbury.  651 

Leed.s.545,  785.  819 

Leek,  651 

Leyton,  33 

Lincoln,  545 

Liverpool,  142.329.651 

Llanfyllin,294 

Loans  to   Local  Authorities. 
142 

Loftus-in-Cleveland.  439 

London     Electricity    Supply 
Charges.  785 

London  Linking-Up  Scheme. 
751 

Lowestoft.  853 

Luton.  33.  329  399. 

Maidstone.  474 

Malvern.  214 

Manchester.    255.    294,    329. 
399.579.819 

Mansfield.  107 

Mexborough.  142 

Middlesbrough.  179.751 

Mirfield.  685 

Monaghan.  214.  651.751 

Municipal  Contracts.  819 

Municipal  Loans.  Interest  on. 
615 

Newport  (Mon.).  107.579 

Newquay,  363 

Oban,  107 

Oldham.  68 

Olley.  255 

Pembroke  (Dublin)  63.  142 

Poor  Law  Institution  Light- 
i.og,  651 

Poplar  (London).  142.  751 

Portadown.  474 

Portrush.  255 

Portsmouth.  214.  439  , 

P.-e3eitatLon.329 
Provi;ional  Orders.  214.  474 
Provisional    Order    Transfer 

255 
Oueensbury.  400 

Reigate.  685 

Rhyl.  255 

Ripon.  685.  819.887 

Rochdale.  214 

Ross.  68 

Rosyth.  474 

Rotherham.  68 

Rugeley.  651 

St.  Anne's-on-Sea.  579 

St.  Pancras.  33.  295 

Salford.  142.329.651.  785 

Shaldon  (Devon).  853 

Sheerness.  751 

ShefTield.  255.  364.  545.  615 

Shipley.  651 

Shoreditch( London). 255.  720. 

887 
Shrewsbury,  255 
Skelton  and  Brotlon.  579 
Slaithwaite.  651 
S.-E.  London  LinkingSoheme. 

68 
Siuthampton.  819.  921 
Southend-on-Sea.  107 
Southport.214 
South  Shield."*.  364.  579 
Sowerby.  579 
Steel   Works,   Electricity   in. 

837 
Stepney  (London).  685 
Street.  295 
Strpt(ord.214.400 
Stoke-on-Trent.  255,  329 
Sunderland.  51 1 
Sutton.  887 
Swin5ra.400.  685.  8.S3 
SA'i'itnn  and  Pondlebury.  255. 
651 


•^'^tions.  474 

.579 
•Veils.  295 

295.440 
;40 
15 
107.400.545  654 

ind).68 


>M  3.%.400 
".TO.  6M 
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T 
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T 
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T 

V 

V. 

V.' 

V, 
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w 

V. 
V. 
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V. 
V. 
V. 

V.' 

V.  214 

V. 

v.- 
w 

Woolwich.  68.  474 


I  Worcester-.  51 1 
Wrexham.  68 
Yarmouth.  440 
Yorkshire       Elec.       Supply. 
S:'.eme.  214 

LIGHTING. 

Aldershot.  616 

Asylum  Lighting.  256.  785 

Aviesbury.  256 

B.i-ibridge.  68 

Bellineham.  785 

B-i-,toi.  34 

Castlewellan  (Co.  Dow.i).  34 

Coni?ton.  256 

Eccles.  142 

Eiinburgh.  179 

Gloucester.  34 

Guernsey.  142 

Harbour  Lightinp.  69 

Hospital  Li  -hti-.?.  256 

Infirmary  Li~ht:"f .  34 

Kilmallock  ( Limerick i.  69 

Lowestoft.  256 

Newport  (Mon.).  214 

Newton  Abbot.  295 

Nuneaton,  256 

Public    Lighting    Contract, 

785 
Sherbum  (Durham).  295 
Skibbereen  (Corki.  785 
Stoke-on-Trent.  785 
Street.  34 

Street  Lighting.  545 
Tamworth.  256 
Train  Lighting.  545 
Trains.  Elec.  Ligh'ingof.  616. 

785 
Village  Lighting.  69 
Wigtowishire.  475 
Windsor.  143 

POWER. 

Accrington,  142 

Bath.  475 

Colliery  Work.  Electricity  in. 

179.214.475.820 
Cooking.  Elec.  616 
Dover.  214 
Gloucester.  179 
Gold   Mining.  Electricity  in. 

475 
Hospital.    Elec.    Cooking    in 

Children's.  142 
Huddersfield.  142 
Maid?ton"".  785 
Mills.  Elec.  D'ivine  in.  720 
Mine'.  ElecTi  itv  in.  68.  400 
Oil  Wells.  Ele;.  Power  for.  720 
Oldham.  142 
Perth.  179 
Quarry  Working.  Electricity 

in.  142 
Rugby,  616 
Scotland,  Hydro  Elec.  Work-:. 

400 
Wagon  Building  Works,  Elec 

D'ivinp  in.  295 
Westminster.  143 
Wharf  Crarev  54.'= 
Wolverh;.-  "i 

Yorkshin  720 


TRACTION. 

Aberdeen.  685.  720 
H-"  -•   '^11.785 

43 
'-  ^      143.  256.  329. 

4-i  685. 785 

BU<  '  ; 

Blackpool.  107.329.  475.  785. 

921 
r    '      '^'*9 

uth.  295.  400,  545 
'  '^  295.440 
4 
■..-i.69 


mg-Ur 


|6.(S%5  919 


214 


Riy..  475 

16 

iindtjdnoTram- 


51. 
751 


"ad  Rly.. 
','1 
11.  b44i.  651. 

179 


M^  921 

^     Yorkshi-' 
Elect!  ifs.^tion,  751 


Leeis.  475 

Uith.364 

Light  Railways.  256.  329 

Liverpool.  69.  179.329 

Llandudno.  752.759 

London  County  Council.  364. 

440.  752.  887 
L.C.C.  Tramways.   143.  215. 

475.  616.  686.  921 
L.C.C.  Tramways  and  Omni- 
bus Competition.  921 
London  Elec.  Rly..  530 
London  Elec.  Rly.  Act  (1913). 

786 
L.  &  S.W.  Railway.  143.  295. 

616.651.752.854 
Luton.  329 
Manchester.  69.  179. 329.  400. 

546.854 
Me'rcpolitan     District    RIv.. 

616 
Metropolitan  Railway.  256 
Middlesex.  440 
M:  i-l"-^v  T-  "-ways.  652 
V  Lorrie;.  256 

N  ne.   69,    143. 

215.  364.  620.  854 
North  London  Rly..  720 
P  401 

P  295 

Rii.  M     G-jneral    Mar.arers. 

215 
Railway  Rates.  440 
Rawtenstall.69 
Roche-.ter.  546 
Rotherham.  215.  516,  fo5>-. 
Shefield.  401.  475 
S     ■  •   1.69 

S  -Sea.  107.  887 

S.  „ 516 

Suburban  RIvs..  Elec.  Trac- 
tion on.  785 
Swansea.  887 
Swansea  Li-'ht  Rlys..  616 
Sweden.  Elec. Traction  in.5''fe 
Tramways  for  Goods  TrafSc. 

921 
Tunnel  Haulaee.  786 
Walsall.  69. 51 1.820 
Walthamstow.  440.  752 
W.Ham.  295.616.  752.  921 
Wharfedale.  401 
Women  Tramcar  Coni'ict--r5 
69.  108.  143.  179.  215.  2.^). 
295.  329.  365.  475.  68b.  720 
Woolwich.  475.  652 
Yorkshire  Trolley   Omnibus. 
108 

EMPIRE. 

Aielaile.  143 

Aden.  60 

Australa'ia.  34.  69.  108.  143. 

180.215.  257.  329. 365.  4T:. 

440.475.  511,546.530.  H 6. 

652.  686.  720.  752.  7bb  e?0. 

854.687  021 
A.i^li-..!...     U:    'ed    Kinedcm. 

Trade  *;•>■..  eS'l 
Australian  Tariff  Cjmmi'ision. 

401 
A  Telephony      in 

Canada.'ieO.  476.   511.  686. 

820.  ^•^-  -'^^  Q22 
Cinad  .  "cDevelop- 

mr-  ■ 
C. 
C 
E.v;  ■.  14J 

Elcitncity    in     Indian    Coal 


N  .330.512 

?  "\   IQ8.  2lt 

S  -  -■'    E>- 

S   ..  .■■■'■-. 

Tat;,  -       Work:. 

(Bon. 
Toronto      H>-.::o   •    El^ttic 

Scheme.  70 

FOREIGN 


B 

B  '17 

C  S6 

r  "1    IBrt   257   jo^ 


C 

C ; 

Core*.  216 
Cuba.  144 
Dairen,216 


Ecuador,  617,  922 

France,  70 

France,  Patent  Legislation  in, 

402 
German    Influence  in    Spain, 

620 
Germany,  216 
Germany   and    Austria-Hun-  | 
gary,   Future  Trade  with, 
402 
Greece.  108.  144 
Guatemala,  216 
Hawaii.  70 
Ho|lar,d.477 
Horiolulu  (Sandwich  Islands). 

477 
Iceland.  922 
Italy.  70.  144,  180,  216.  402, 

786 
Japan. 330. 580,686. 786 
Licer.sir.g  Wiring  Contractors. 

216 
Madeira,  144 
Mexico.  217.330 
Morocco,  217.  617 
Mozamtiiue.  654 
New  Caledonia.  686 
Norway.  477.  854 
Par  "2.512.686 

P-;  .nds.477 

Por.......,^^ 

Rouir.ar.ia.331 

Russia.    109.    180.   217.   296. 

617.  752.820,854 
St.  T.homas  (Danish   W.   Ir- 

die.  I,  144 
Srv.-,296.  330.  617.  855 
"       •     "   ■'- Power  in.  478 
:y  Works.  144 

.:,'s..580 

Swiss  Traie.  477 
Unite:!  State:.  144.331 
United  States  Exports  tc  S. 

A'r;;a.70 
Urupuiv.  144.478.838 
Venezuela.  478.  687 

MISCELLA.NEOUS 

Alien       Enemies.     Cxsntracts 

With.  181 
'Alien    Enemy    Firms.    Muni- 
cipal Contracts  with.  581 
Aircraft     Fires.     Precautions 

Apanst.  35 
B.E.A.M.A..687 
Brazil,    Radiotelegraphy    in. 

33! 
B  :  Colonial  Prt- 

720 

Tier.    Germar. 
80 


753 
Caller^ip''?      Hnrpital      and 

D  -7 

Car  .Vorks.547 

Olluic  .  •.  r..--   : .  Kegulations. 

888 
^'  ■■       Fv  -tf  to.  109,  366. 


70 


m.  Exports  to. 


Om^uoIM  Worlre.730 


N»\. 


Sc.ciety. 
.ir.580 

::^al.855 

•'.    Municipal    Em- 
185.217 

E-i;iMi5hments,     Controlled. 

366 
Exhibition.    Bri;ish    Empire 

1-^:;-tr;al.  181.365 

71.  258.  441.    581. 


44 


'217.403. 

^  o'.  109 
Ties.  478. 


K.-.  687 

c.  At;c:.c'.e;  Wanted  in. 

Ke's  Manual.  478 

an  -  Dutch    Telephony 

gai  > .  Competition  With.  70 
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3oo-!5  of  Enemy  Origin.  403 
Holiand .  Exports  to,  366 
nnmingham      and     Grimsby 

Tide  Tables,  547 
mports,  71,   258.   441,    581, 

753.  856 
inquests.  145.  181.  25.3.  296, 

331.403.440,478.513.547. 

581.    617,    652,    687,    720, 

855 
nsurance,      Unemployment, 

721 
Jcences,    War'  Trade,    and 

Exports,  721 
,oans,  Temporary,  488 


Manslaughter  Charge  Against 
Tramcar  Conductor,  687 

Military  Exemption  Applica- 
tions, 888 

Military  Tribunal  Cases,  855, 
922 

Motor  Transport  Year  Book 
and  Directory,  1916.  889 

Municipal  War  Allowances, 
146 

Munition  Case,  441 

Munition  Workers,  Trade 
Unions  and  Strike  Pay,  478 

Munition  Workers.  Who  Are  ? 
403 


Munition  Works,  217,  513 
Munitions   Act  Charges,   35, 

109 
Munitions  Establishments, 922 
Munitions     Plant,      Private. 

440 
Munitions  Tribunal  Cases, 71 , 

687 
Museu.Tis,  Closingof,  617 
Naval  Wiremen,  258 
Netherlands,  Exports  to.  71 
Parcels  for  the  Troops,  258 
Parliamentary  Notices,  366 
Patent     Agents     and     Alien 

Enemy  Patents,  297 


Patent  Licensees  and  Renewal 

Fees,  331 
Patent  Specifications,  513 
Patents, Alien  Enemy,152, 181 
Patents  in  Enemy  Countries, 
Plant  for  Sale,  253  [403 

Portot  Havre,  821 
Presentation,  855 
Rifie  Clubs,  331 
Royal  Assent,  652 
Ru.ssia,  Telegraph  Service.  513 
Safety  Lamps,  Elec,  Miners', 

855 
Shareholder.,       Enemy,     in 

Briti-h  Companies,  403 


£>;i;c,-...-..:  CoiT.pf.itiOfi,  Ei«c. 
Lis;ht.  855 

S'A'itzerUnd,  Exports  to,  2%, 
366,922 

"  Syren  and  Shipping  Illus- 
trated." 181 

Tax.  Exce-.-  Profits,  and 
Local  P-  224.  25iJ 

Tax.  Ex'  6^7 

Technical  tu -cation  Grants, 
855 

Technical  Education,  Legacy 
for,  922 


V. 
V, 

v.. 


Naval  R 


ii-rruJ 


c£«nr,403 


72I,7tfc 


Companies'  (Joint-Stock)  Meetings,   Reports,  Dividends,  Statutory  Returns,  &c. 


75 


655 


367, 


Aberdeen  Suburban  Tramways,  858 

kdams  (L.),  333 

Adelaide  Elec.  Supply,  74,  406 

^^ar.  Cross,  367 

uaershot  Gas,  Water  &  District  Lighting,  689 

kltrincham  Elec.  Supply,  928 

imalgamated  Wireless  (Australasia),  74 

iimazon  Telegraph.  220,  260,  619 

^nglo-American  Telegraph,  111,  549 

Wiglo-Portuguese  Telephone.  299 

Apparatus  &  Accessories,  443 

^rdee  Electrical.  443,  481 

Armstrong  (Sir  W.  G.),  Whitworth,  619 

^rrol- Johnston  ,  926 

Auckland  Elec.  Tramways,  220 

^uto-electric  Transmission,  37 

.utoma'ic  Telephone.  926 

i^utomatic  Telephone  Mfg.,  367,  791,  892 

5abcock  &  Wilcox.  75 

iankfUr  ElektrischsUnternehmun  gen  (Zurich), 

149,  333 
Jarbados  Elec.  Supply  Corpn.,  148,  655 
Jarraclougn  Bros..  407 
laughan  &Co..  927 
iCHuly  Elec.  Supply.  892 
iirmingham  Di.^trict  Power  &  Traction 
Slackburn.  Starling.  149 
Jiackpool  &  Fleetwood  Tramroad,  654 
Jlackpool  &  Garstang  Elec.  Light  RIy. 
ilackpool.  St.  Anne's  &  Lytham  Tramways. 

407.  480 
lombay  Elec.  Suoply  &  Tramways,  894 
burnemouth  &  Poole  Electricity.  757.  824.892 
lourton-on-the-Water  Elec.  Light  &  Power. 893 
iray.  Markham  &  Reiss,  299 
irazilian  Traction,  Light  &  Power,  HI. 

583,  894 
irimsdown  Lamp  Works,  299 
Irisbane  Elec.  Trams  Investment,  149 
Iritish  Aluminium,  892 
Jritish  Arc  Welding,  149 
iritish  Columbia  Elec.  Rly..  480,  515 
Sritish  Columbia  Telephone.  928 
iritish  Elec.  Automatic  Machines,  221 
iritish  Elec.  Traction,  221 
Iritish  Elec.  Transformer,  858,  892 
Iritish  Engine,  Boiler  &  Elec.  Insurance, 
iritish    Insulated  &.  Helsby  Cables,  583 

892,  925 

Iritish  L.  M.  Ericsson  Mfg.,  789,853 
'ritish  Tramways  &  Carriage,  789 
Iritish  Westinghouse  Elec.  &  Mfg.,  894.  926 
iromley  (Kent)  Elec.  Light  &  Power,  926 
irompton  &  Kensington  Elec.  Supply,  892,  926 
lrooker(T.  H.),37 
^runner.Mond,  221 
i-;enos  Ayres  Lacroze  Tramways.  548 
utVnos  Ayres  Port  &  City  Tramways,  261 
uljers,367 

ur^ah  Elec.  Tramways  &  Lighting,  481 
uit,  Escare  &  Dennelle.  549 
illcuttaElec.  Supply  Corpn..  37.  261,  407,  583 
lUr.utta  Tramways.  1 1 1 
allender's  Cable  &  Construction  ,111 
arhbridge  Elec.  Supply.  722 
anUdian  General  Elec,  407.  894 
Jple  Electric  Tramways.  182 
is/tner-Kellner  Alkali,  261.  333 
CXedes  "  Elec.  Traction,  619 
J'litral  Argentine  Rly.,  221 
iiitral  Elec.  Supply,  221,  688 
ijiitral  London  Rly,  723,  755,  791 
In  tral  Wireless,  261 
fiadburn's  (Ship)  Telegraph,  481 
haring  Cross.  West-End  &  City  Elec.  Supply, 
'619.789,856 

Chatham  &  District  Light  Rlys..  688 
:helsea  Electricity  Supply,  723,  789.  824 
Chepstow  Elec.  Lighting  &  Power,  407 
;hili  Telephone,  149,481 
;hilian  Elec.  Tramway  &  Light,  37 
|hristy  Bros.,  149 
lia  de  Electricidad  de  la  Provincia  de  Buenos 

Aires.  583.  654,  859 
;ity  &  S.  London  Rly.,  724,  789 
;ity  of  Buenos  Ayres  Tramways  (1904),  183, 

688 
;ity  of  Las  Palmas  Water  &  Power.  789 
;ity  of  London  Elec.  Lighting,  407.  791.  825, 

858.890 
ity  of  Oxford  Elec.  Tramways,  655 


892 
,  825, 


City  of  Santos  Inriprovements,  75 

Cleveland  &  Durham  Elec.  Power,   926 

Clyde  Valley  Elec.  Power,  892,  926 

Clontarf&riillotHowth  Tramroad,  791 

Colne  Valley  Elec.  Supply,  407 

Colston  Elec.  Works,  689,  757 

(Companies  Struck  Off  the  Register,  75,  149, 
443.  481,  655 

Consolidated  Diesel  Engine  Mnfrs..  333 

Consolidated  Signal,  183,299,333 

Cordoba  Central  Rly..  182 

Cordoba  Light.  Power  &  Traction,  367,  480,  791 

Costa  Rica  Elec.  Light  &  Traction,  406 

County  of  Durham  Elec.  Power  Distribution, 
183,  859 

County  of  London  Elec.  Supply,  792,  824,  858 

Creedon  (W.  A.  1.481 

Crompton.  149 

Crossley  Bros..  757 

Cryselco,  299 

Cuba  Suomarine  Telegraph,  37 

Davenport  (G.).  299 

Davis  (John)  &  Son  (Derby),  75 

Davis  &  Timmins,  757 

Delabole  Elec.  Lighting  &  Supply,  37,  183 

Delagoa  Bay  Development  Corpn.,  220 

Devon  port  &  District  Tramways,  654 

Dick,  Kerr,  74.  148,655,  859 

Direct  Spanish  Telegraph,  859,  892,  924 

Direct  United  States  Cable.  37.  549 

Direct  West  India  Cable.  758 

Douglas  Southern  Elec.  Tramways.  515 

Doulton  &  Co..  859 

D.P.  Battery.  299 

Drake  ScGorhain.  182,260 

Dublin  &  Lucan  Elec.  Rly.,  825 

Dublin  United  Tramways  (1896),  549.  654 

Dynamic  Electrical.  37 

East  London  Railway.  583,  618 

Eastern  Extension,  Australasia  &  China  Tele- 
graph, 367.  515 

Eastern  Telegraph.  Ill,  407 

EJison&SwanUnited  Elec.  Light.  220.  261, 298 

Edmundson's  Elec.  Corpn.,  299 

Elec.  Construction.  299 

Elec.  Furnaces  &  Smelters,  927 

Elec.  &  General  Investment.  407 

Elec.  Light  &  Power,  of  Cochabama.  367 

Elec.  Reduction.  655 

Electrical  Distribution  of  Yorkshire,  723,  824 

Electrical  &  Industrial  Investment,  723 

Electrical  Oil  Refining.  221 

Electrical  Securities  Trust,  333 

Electro-Bleach  &  Bye-Products,  789 

Electro-Flex  Steel.  Ill,  221,  619 

Electro-Mechanical  Brake.  407 

Electrolytic  Copper,  549 

Ellis  &  Ward.  791 

Enfield  Elec.  Cable  Mfg.,  111,619,757 

Evered  &  Co.,  927 

Evershed  &  Vignoles,  480 

Faringdon  Elec.  Light  &  Power,  893 

Ferranti,37,  HI 

Fife  Tramway,  Light  &  Power,  790 

•■  Float"  Elec,  893 

Folkestone  Elec.  Supply,  927 

Foote  &  Milne.  689 

Fra-jerfe  Chalmers,  111,183 

Fuller  Accumulator,  443 

Gateshead  &  District  Tramways,  927 

German  Electrical  ,619 

Globe  Elec,  655 

Globe  Telegraph  &  Trust,  367,  792,  894 

Glover  {W.T.T&  Co.,  860 

Goodwin  (Stanley), 221 

Greenwood  &  Batley,  548 

Guernsey  Railway,  758 

Hackine(C.  W.)  &  Co.,  928 

Hadfields.  Ltd..  860 

Halifax  &  Bermudas  Cable.  480,  758 

Hamilton  (Claud).  183 

Harrow  Elec.  Light  &  Power.  790 

Hastings  &  District  Elec.  Tramway.  894 

Healing  (L.  J.).  299 

Heath  (T.  W.),893 

Henley's  (S.  Africa)  Telegraph  Works.  299 

Henley's  (W.T.lTelegraph  Works. 825,  892.  925 

Hexham  &  District  Elec  Supply.  791 

Holophane(Ltd.  &  Reduced).  Ill 

Hong  Kong  Tramway.  149 

Huelva  Gas  &  Electricity,  1  49 


Hurst.  Nelson,  75 

Hydro-Elec  Power  &  Public  Service  Trust.  481 

India-Rubber.    Gutta    Percha    &    Telegraph 
Work.-:.  406.  442,  826 

Indian  Elec.  Supply  &  Traction,  75 

Indo-European  "Telegraph,  75 

International     Dowsing     Elec.     Heating     & 
Appliances,  481 

International  Lighting  Assoc,  148 

International  Light  &  Power,  261,  407 

Isle  of  Thanet  Elec.  Tramways  &  Lighting,  480 

Jackson  (P.  R.i  &  Co.,  893 

Jacobs.  W.  A.  &R.  J..  221 

Jarrow  &  District  Elec.  Traction.  790.  826 

Johnson-Billington  Elec.  Meters,  221 

Kaministiquia  Power.  149.  549 

Kensington   &  Knightsbridee  Elec.  Lighting, 
756.  823 

K.eynsham  Elec.  Light  &  Power,  655 

Lamplough  &  Son.  655 

Lanarkshire  Tramways.  689 

Lancashire  Dynamo  &  Motor.  792 

Lancashire  United  Tramways,  756,  824 

Larne  Elec.  Light  Works,  791 

Launceston  &  District  Elec.  Supply,  860 

Linathode.  481 

Liverpool  Elec.  Cable.  481 

Liverpool  Overhead  Rly..  723,  790 

Lisbon  Elec.  Tramways.  149 

Llandudno  &Colwyn  Bay  Elec.  Rly..  689 

Llanelly  &  District  Elec.  Lighting  &  Traction. 
927 

Llangollen  &  District  Elec.  Light  &  Power.  481 

London  &  Suburban  Traction.  655.  858,  893 

London  Elec.  Rly.  ,724,  756,  790 

London  Elec  Supply  Corpn..  756.  788 

London  Elec  Trading.  261 

London  Elec.  Wire  &  Smith's.  724 
London  United  Tramways.  893 

M.  &  G.  Truck  &  Engineering,  655 

Mackay.  333.  723.  758 

Madras  Elec.  Tramways.  893 

Malaga  Electricity.  481 

Manaos  Tramways  &  Light.  481 

Manila  Elec.  Railroad  &  Lightmg  Corpn..  826 

Mansfield  &  District  Tramways,  792 

Manx  Elec.  Rly..  367.  480 

Marconi  International  Marine  Communication, 

481 
Marconi's  Wireless  Telegraph,  443 
Marconi's  Wireless  Telegraph  of  Canada,  443 
Masham  &  District  Elec  Supply,  75  ' 
Mather  &.  Piatt.  724.  756,  790 
Maxim  Lamp  Works,  221 
Melbourne  Elec.  Supply,  406 
Melton  Mowbray  Elec.  Light.  893 
Memoranda.  37.  75,  111,   149.  183,  221.  261, 
299   333.  367.  407.  443   481.  515.  549.  583. 
619. 655. 689. 723, 757. 791 . 825. 859. 894.928 
Mersey  Rly.,  724.  893 
Metallic  Seamless  Tube.  261 
Metropolitan  District  Rly..  724.  756,  790 
Metropolitan  Elec.  Supply.  792.  824.  858.  891 
Metropolitan  Elec.  Tramways.  825,  858 
Metropolitan  Rly.,  655,  689.  723 
Mexico  Elec.  Tramways.  481 
Mexico  Tramways  &  Power.  299 
Midland  Elec.  Corpn.  for  Power  Distribution, 

826 
Mirrlees -Watson.  826 
Montevideo  Telephone.  111.  148.655 
Montreal  Lieht.  Heat  &  Power.  183,  619 
Montreal  Tramways.  689 
Muirhead.  655 

Nairobi  Elec.  Power  6>.  Lighting.  860 
National  Conduit  &  Cable.  481 
National  Elec.  Supply.  689 
Naylorgraph.  407,  515 
New  British  Ever-Ready.  221 
Newcastle  &  District  Elec.  Lighting.  756.  791 
Newcastle-on-Tyne  Elec.  Supply.  367.  758.  859 
Newmarket  Electric  Light.  927 
New  St.  Helens  &  District  Tramwa.vs.  149,481 
Newtons.  481.  655      .  ,     ,  „ 
Northampton  Elec.  Light  &  Power.  825 
North-Eas tern  Elec.  Smelting.  221 
Northe'-n  General  Transport.  893 
North  Melbourne  Elec.  Tr.amways  &  Lighting. 

481 
North  Metropolitan  Elec.  Power  Supply.  826. 

893 


Norwich  Elec.  Tra  "? 

Netting  Hill  Eke.  .  Jb.ieFf 

Oldham.  Ashtc:  ic  r. ,  . .  ^. ...  Trainvajr.689 

Oriental  Telephone  it  Elec..  75 

Oxford  Elec.  758,  859 

Pacific  &  European  Telegraph.  481 

Paisley  District  Tramwavs.  723 

Para  Elec.  Rly.  &  Lighting.  756.  &59 

Paraguay  Central  Rly..  927 

Peebles  (Bruce).  824.  892 

Pintsch's  Elec.  Mfe..75 

Pirelli.  655 

Power  Gas  Corpn..  333 

Provincial  Tramways.  298 

Railless  Elec.  Traction.  791 

Ransomes.  Sims  &  Jefferies,  860 

Rawlings  Bros.,  407 

Renew  Elec.  Lamp.  333 

Reside,  407 

Resisto  Elec.  Mfg..  549 

Rio  de  Janeiro  Tramway,  Light  &  Power.  583 

Robey  &Co..  S94 

Rushden  &  District  Elec.  Supply.  825 

Russell  Bros..  (Wolverhampton)  928 

Ruthin  Elec.  Supply.  480.  655 

St.  James'  &  Pall  Mall  Elec.  Light.  619.  655. 

689. 722 
Salford  Elec.  Instruments,  299 
Sanders  (W.).443 

Sao  Paulo  Tramway.  Light  &  Power.  75 
Scarborough  Elec.  Supply..  860.  927 
Scottish  Tube.  89 1 
Shawnigan  Water  &  Power. 299 
Shropshire.    Worcestershire   !l    Srraffbrds.hire 

Elec.  Power.  221 
Siemens  &  Halske.  A.  C.  (Berlin).  481 
Simplex  Conduits.  928 
Slough  &  Datchet  Elec  Supply.  927 
Smith  (S.)  &.  Sons  (Motor  Accesscr.esi.  37 
Smithfield  Markets  Elec.  Supply.  689.  723.  757 
South  Brazilian  Rlys..  37.  149 
S.  London  Elec.  Supply  Corpn..  655.  791.  822 
S.  Metropolitan  Elec.  Light  i  Power.  757.  825. 

859 
Southern  Brazil  Elec.  261.  299 
Sterling  Telephone  &  Elec.  407 
Stewarts  &  Lloyds.  893 
Stirling  &  Bridge-c!-Allan  Tramways.  261 
Submarine  Cables  Trust.  37 
Sunderland  District  Elec.  Tramways.  689 
Sykes  (W.  R.I  Inferlocking  Signal.  299 
Telegraph  Construction  &  Maintenance.  724. 

757,  822 
Tottenham  District  Light,  Heat  &  PCwer.  655. 

757 
Traction  &  Power  Securities.  655 
Tramways.  Light  &  Power.  79'.   825 
Tucuman  Tramways.  L'--'  ';  "=-■"-  ?■• 
Tyneside  Elec.  Develop' 

"Tyneside  Tramways  &  T _. .  cr 

Underground  Elec.  Rlys.  ot  Londo.i.  724.  859 

Underground  Rlvs.  Pooling  Scheme.  515 

United  Alkali.  826 

United  Elec.  Tramways,  of  Caracas.  220 

Univd  River  Plate  Telephone.  75 

United  Rlys.  of  Havana  &  Regla  Warehouses. 

261 
United  Rlys.  Investment.  220 
Venezuela  Telephone  &  Electrical  Appliances. 

443 
Vera  Cruz  Elec.  Light.  Power  &  Traction.  220 
Vickers.  928 

Victoria  Falls  i  Transvaal  Power.  333. 481.  894 
Vulcan  Boiler  &  General  Insu — -^   ~^* 
Wadebridee  &  Dist.  Elec.  Su, 
Waste  Heat  &  Gas  Elec.  Cer. 

825.  859 
Weiss  &  Biheller  (Canada).  149 
Wemvss  District  Tramwav.  893 
Westlndia&  Panama  Telegraph.  149.183.220 
Western  C3n.ada  Pcver.  549 
Western  Telegraph.  1S3.  219.  367.  481.  860 
Western  Union  Tel( graph.  40o.  583 
Westminster  Elec.  Supply  Corpn..  619. 723.  755 
Whitstsble  Elec.  481 
Windsor  Elec.  Installation.  927 
Yorkshire  Elec.  Power.  654.  757 
Yorkshire  (W.  Riding)  Elec.  Tramways,  4D7 . 

549.619 
•Z"  Elec  Lamp  Mfg..  221 
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Companies,  Joint-Stock   (New  Electrical,   &c.),   Registered. 


Actose  Mfg.,  37 

Adams  (L.),  Ltd..  261 

Addison  (W.  J.),  Ltd.,  221 

Amp  Welding,  407 

Anglo-American  Metals  Synd..  149 

Anglo-Russian  Engineering,  443 

Arcorundum  Abrasives,  407 

Army  &  Navy  Mfg.  Aircraft,  221 

Atkinson,  Lloyd,  619 

Ball  (Albert  A.),  261 

Barton  (R.),  Adamson,  893 

Baughan,  791 

Bladon  (T.  E.)  &  Son,  619 

Brown's  Motor  Accessories,  639 

Bruce  (C.),791 

Burroughes  (W.  J.)  &  Sons,  654 

Butt  (F.R.), 407 

Caton  Elec.  Supply,  893 

C.  E.  C.  (Ltd.),  37 

Charnley  Mfg.,  927 

Coates  (Sheffield).  757 

Comely  &  Morton.  893 

Copper  Depositing  &  General  Engineerim. 


44C 


Croft  &  Perkins,  689 

Domestic  Engineering,  791 

Edouard  Dubied.  221 

Electrical  Manufacturers,  of  Ct.  Britain.  480 

Feltham  &  District  Elec.  Lighting.  75 

General  Engineering  (King's  Cross),  619 

Glaze  (T.  W.).261 

Hadars,  Ltd..  221 

Hampton's  Heating.  515 

Hanson  (A.  &  B.).515 

Hewlett  (M.),  221 

H.  S.  M.  Patent  Belt  Fastening,  75 

Ilford  Dry  Battery.  37 

Institution  of  Locomotive  Engineers,  480 

Jaclcson,  H.  E..619 

Jacobs.  W.  A.  &  R.  J.,  75 

Ua(H.&E.),655 

Leach  (S.G.),  HI 

Lester  (J.  E.)&Folwell.  757 

Levick  (John).  549 

Lidgett  Engineering.  757 

London  &  Burmese  Wolfram.  221  175/ 

Lower  Thames  Land  Development  &  Power, 


Luby-Lowe  Engineering,  791 
Magnesium  Metal, 37 

Makin.757 

Marshall  k  Plumtree,  927 

Mici  Lubricant,  149 

Minns  (Sj,  75 

Motor  Engineering  'Nottingham).  221 

New  Era  Signs  (U.S.A.)  (1916*.  927 

Newtons  (Camborne).  Ltd.,  407 

Noble  Engineerirg.  Ill 

Nottingham  Engineering.  893 

O'Neil's  Recorder  Synd.,  407 
Owen,  King,  549 
Oxygen  Producers,  791 
Parson's  it.  Hodges.  619 
Productive  Engineers.  549 
Ouasi-Arc  '  France ) .  333 
Regulus  Metal  &  Plumbing.  757 
Reliance  Lubricating  Oil.  619 
Republic  Rubber.  407 
Sanders  (W.).  261 
Sanders  ti  Forster,  619 


Scott  Electri.cal  757 

Scott.  Kirk.  791 

She=eld  Alloys,  299 

Shepherd's  Pargir.e  Block.  655 

Smith  (Folkeslcr.el   Ltd..  75 

S.  Wales  &  West  o:  Er:  gland  Wireless  Training 

College.  549 
Swindon  Engineerirg  Works,  515 

Tees  Benzol  Sync..  75 

Telephone  Mfg..  221 

Temple  Bros.,  515  . 

Theakston  (Fran::s).791 

Tredelect  Engineer:'.?  333 

Truman  (J. 1,333 

Turner  (Croydon  i .  430 

Undereround  Elec.  R',/j.  of  London,  791 

United  British  Wci:rar-..  893 

United  Tube  (k)rrr...  149 

VandervelKC.  A.).549 

Wade  (F.R.),  655 

Walker  (Thos.)  &  Sons  i Tewkesbury),  549 

Westminster  Glass  &  Furnace,  791 
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IIVDEIX:     TO    cors"TE:vTs. 


Accessories.  Elec.  Light  Fittings,  28 
Anti-Aircraft,  "  Diffusa."  Light  Screen.  151 
Automobiles,  Tumbler  Switch  Controls  for,  40 


Belting,  Whittle,  92 

Blue  Printing  Machine,   Elec,  Wickes'  Con- 
tinuous, 103 
Booklet,  An  Attractive  Free,  58 


Cable  Capacity  Gauge,  1 1 1 
(^ableway.  Temporary  Travelling.  50 
Cables,  Railway  Electrification,  140 
Calendars,  Diaries,  Novelties,  &c.,  97,  1 10,  161 
Catalogue,  Ferranti,  Cx)mplete.  88 
Catalogue,  Storage  Battery,  176 
Catalogues,  New,  126 
Catalogues,  New  Dowsing.  74 
China, G.E.C.  Electrical  Plant  for,  156 
Ojnduit  Spacing  Support.  43 
Cooker.  Elec.  A  Nursery,  76 
Co-operative  Stores.  Lighting  of,  162 


Det'xtor,  The  "  .Migas,"  70 

Diesel    Engine   Ck)mpres»or$,    Air    Regulating 

Device  for,  124 
Di-^rel  Engine,  Cross  Head  Type,  131 
Doping  Room.-!,  Fume  Removal  in,  116 
Drawing  Offices.  Lightint:  of,  144 
Dynamos  and  Motor.i,  D.C..  130 


■■  E.A.C.  Notes."  64 

Electrical   Development   and    Pardoned    Mur- 
derer, 4 
Electro-Harmonic Oncert.  First,  16 
Engineering  Works.  Park  Royal.  ti6 
Evolution,  A  Case  of,  180 


Factories.  Ventil.Tting  and  Healing,  174 
Fire.  "  Angelus."  Elec.  121 
Fire,  Elec,  The  "  Veriott."  50 


Fires,  "  Belling  "  New  Season.  25 

Fires,  Carron, 36,  41 

Fires;  Elec,  "  Arora."  146 

Fires,  "  Ensign,"  110 

Fires,  "  Jackson."  32 

Fires,  "  Magnet  "  Elec,  43 

Fires.  "  Revo  "  Elec,  2 

Fish  Fryers.  22 

Fittings  Catalogue.  "  Ediswan."  14 

Fittings.  Elec.  and  Glassware,  96 

France,  1 18 

Furnace,  Tinning,  Monometer.  56 

Furnaces.  Elec.  Laboratory.  24 

Furnaces,  Monometer,  19.  107 


Onerating  Set,  Paraffin  Elec,  Self-contained, 

176 
Glasgow  Showrooms,  New.  16.  85 
Glassware.  Holophane  Elec.  Fittings  for.  169 
Gyratory  Foundry  Riddle,  151 


H 

Half-Watt  Projectors  for  Theatre.  126 
Heiting.  Factory.  Steam  Heater  and  Elec  Fan 

System  for,  62 
Heating.  Industrial  Elec,  77 
Hr.iting  Utensil.i.  Jackion.  169 
Holophane  Handbook.  New,  15 


I 

llluminHtion,  Interior,  Holophane,  132 
Insulator  Clip,  A  New.  8 
In.erphone,  A  New,  156 


Kl.n   n.  Hieh  Voltage.  128 

Kohlct  Printing  Press  Control  System,  U8 


"  I.  .m!    '■   ■■  J^i^ri  ilitir-,    1  ?5 

I  35 

1  .1  Ediswan.  62 

1  ^ 

I  'ion,  for  Shells.  61 


Lmij  ri<- hKr ,  Nr-v.'.   i02 


Lamp  Lock,  A  New,  1 1 1 

Lamps,  "  Axial,"  Useol.  180 

Lamps,  B.T.H.  Incandescent  Elec,  152 

Lamps,  Carbon.  "  Pope," 60 

Lamps,  Ediswan  Radiator,  30 

Lamps,  Inspection,  Ediswan  Shell,  144 

Lamps,  Photographic.  114 

Lamps.  "  Ruby  "  and  "  White  Star,"  83 

Lantern  Slides.  Westinghouse,  64 

Light  and  Munition  Work,  46 

Lighting  Efficiency.  61 

Lighting  Efficiency  in  the  Office,  6 

Lighting.  Industrial.  168 

Lighting,  Picture.  64 

Lighting  Set,  Paraffin,  22 

Lighting.  Shop.  60 

Lists,  "  Benjamin  Elec,"  86 

Lists,  Lundberg's  New  No.  1,  98 

Lists,  New,  72 


M 

Machine  Tool  Control.  Automatic,  33 

M.ichine  Tools,  Control  Equipments  for.  122 

"  M.ienet  of  Commerce,"  62 

M.^cnets.  Liftine.  47 

Mather  &  Piatt  Progress.  83 

Mazda  Lamp  Prepress.  118 

Motor  Drive,  Elec.  Advantages  of  the.  18 

Motor  Starters,  "  Witton  "  and  Controllers.  94 

Motors,  Leasing,  on  Trial  Service,  1 12 

Motors,  Zepp.-Proof,  72 


Overload  Relavr.  AC  An  1  DC.  10 


Pad.  A  New  Desk.  43 

P,-jintinp  B^-K^V•.  C  rarr.  30 
P  '  84 

f^  -.120 

P  ".50 

P 

F  -.  114 

P  "-Driveti.  100 
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NOTE 


The  Mobilising  of  Engineers. 

In  our  last  issue  we  urged  the  engineering  and  scientific 
institutions  to  claim  the  right  to  guide  the  State  in  all  things 
of  an  engineering  and  scientific  character.  We  wish  to  make 
it  clear  that  we  are  not  referring  merely  to  the  present  time  of 
s*"Tess,  nor  are  we  referring  to  any  particular  committee.  The 
engineering  institutions  ought  to  be  responsible  for  the  proper 
conOuct  of  all  engineering  matters  ?.t  all  times.  The  appoint- 
ment of  a  Board  to  advise  the  Secretary  of  the  United  States 
Navy  vas  noted  in  these  columns  some  time  ago,  and  the 
personnel  of  the  Board  has  recently  been  announced.  Mr. 
Edison  is  the  only  man  appointed  directly  by  Mr.  Daniels, 
the  Secretary  of  the  Navy  Department,  the  others  having  been 
nominated,  at  the  suggestion  of  Mr.  F.  J.  Sprague,  with  the 
approval  of  Mr.  Daniels  and  Mr.  Edison,  by  the  leading 
engineering  and  scientific  societies  of  the  United  States.  Each 
of  eleven  societies  selected  two  members  to  represent  it  on 
the  Board,  and  the  nominees  were  all  acceptable  to  IMr.  Daniels. 
It  IS  mteresting  to  note  that  the  majority  of  the  Board  are 
identified  with  the  electrical  industry.  The  following  societies 
are   represented  :     Institutions   of   Electrical   Engineers   and 


Mining  Engineers,  Societies  of  Mechanical  Engineers,  Civil 
Engineers,  Automobile  Engineers,  Aeronautic  Engineers,  the 
Electrochemical,   Chemical,  Mathematical    and    Aeronautical 

Societies,  and  the  Inventors'  Guild. 


London  &  South- Western  Electrification. 

We  have  taken  the  unusual  step  this  week  of  interrupting 
our  account  of  the  electrification  of  the  London  &  South 
Western  Eailway.  This  is  due  to  the  circumstances  in  which  • 
manufacturing  firms  fimd  themselves  at  the  present  moment. 
There  is  so  much  to  be  done  in  the  way  of  urgent  Government 
work  that  they  cannot  afford  time  to  supply  information 
promptly  on  other  matters.  We  have,  therefore,  been  unable 
to  secure  all  the  particulars  that  we  wish  to  include  in  this 
particular  article,  and  thus  we  think  it  better  to  postpone 
further  publication  for  a  week.  It  would  have  been  easy  for 
us  to  give  a  short  description  of  general  interest,  but  in  ^^ew  of 
the  importance  of  the  work  we  are  inclined  to  think  that  our 
readers  would  prefer  to  wait  till  such  time  as  particulars  of 
engineering  interest  can  be  given.  Although  we  regxet  the 
delay,  we  certainly  would  not  have  the  circumstances  other- 
wise, for  it  becomes  clear  that  the  resources  of  this  country  are 
being  placed  more  and  more  seriously  at  the  disposal  of  the 
Government  to  bring  the  struggle  in  which  we  are  at  present 
engaged  to  a  successful  conclusion.  This  must  be  our  one 
national  object  at  the  present  time 


Electric  Strength  of  Materials  under  Pressure. 

An  article  which  we  give  elsewhere  by  Mr.  F.  Kock  deals 
with  the  interesting  subject  of  tbe  dependence  of  electric 
strength  of  insulating  materials  upon  the  mechanical  pivssure 
to  which  they  are  subjected.  It  is  not  an  easy  matter  to  carry 
out  experiments  of  this  kind  where  pressures  up  to  70  atmo- 
spheres are  employed,  and  the  author  is  to  be  congrati  lated 
on  carrying  through  such  an  investigation.  The  results  obtained 
show,  as  might  be  expect-ed  by  analogy,  that  the  d'electric 
strength  increases  with  the  pressure,  but  that  this  increase 
tends  to  fall  off  after  a  time.  This  is  particularly  shown  in  the 
case  of  castor  oil,  where  the  effect  diminishes  after  about  20 
atmospheres,  and  eventually  becomes  very  small.  It  would 
seem  as  though  the  increase  in  pressui-e,  although  it  has  a 
strengthening  effect  in  one  direction,  has  £  weakening  effect 
in  <j,nother.  What  the  weakening  effect  may  be  it  is  difficult 
to  say,  but  it  looks  as  if,  by  carrying  the  pi-essure  sufficiently 
high,  the  weaken"ng  effect  might  ultimately  become  the  more 
prominent  of  the  two.  In  experiments  of  this  kind  there  must 
always  be  some  danger  in  the  effects  being  masked  by  im- 
purities. For  example,  as  was  first  pointed  out  by  Mr.  C.  E. 
Skinner,  the  presence  of  moisture  makes  an  enormous  differ- 
ence, and  for  th's  reason  it  was  found  that  an  oil  son  etimes 
seemed  to  improve  after  several  d'scharge?.  due,  probably,  to 
a  certain  drying  effect.  Experiments  on  frequency  showed  that 
a  lower  frequency  was  more  severe  in  its  effect  than  a  h'gher 
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frequency,  which,  corresponds  with  the  effect  noticed  with  gases, 
that  there  is  a  lower  breakdown  value  with  continuous  current 
than  with  alternating.  Undoubtedly  the  ultimate  effects  near 
the  breakdown  point  are  complicated,  and  probably  depend  to 
some  extent  upon  the  heating,  which  is  inevitable.  Although 
it  must  be  allowed  that  the  working  of  dielectrics  at  pressures 
of  20  atmospheres  is  not  of  much  practical  importance,  the 
results  are  interesting  and  add  to  our  knowledge. 


Influence  of  the  Electric  Motor  on  Machine  Tools. 
On  account  of  the  practically  simultaneous  introduction  of 
high-speed  steel  it  is  not  an  easy  matter  to  trace  the  effect 
of  the  electric  motor  on  the  design  and  performance  of  mach'ne 
tools.  At  the  recent  meeting  of  the  International  Eng  neering 
Congress  in  San  Francisco  Mr.  A.  L.  De  Leeuw  presented  a 
Paper  in  which  attention  was  directed  to  this  d  fficulty.  Of 
itself  the  introduction  of  high-speed  steel  would  have  had  the 
effect  of  modifying  more  or  less  completely  the  established 
practice  in  machine  tool  design  and  construct'on,  but  the  effect 
of  the  two  together,  the  electric  motor  and  high-speed  steel,  has 
been  little  short  of  revolutionary.  As  Mr.  De  Leeuw  rightly 
points  out,  the  probability  is  that  less  attention  would  have  been 
paid  to  the  requirements  of  machine  tools  h?.d  it  not  been  for 
the  introduction  of  high-speed  steel,  which  made  a  demand  on 
machine  tools  much  in  excess  of  their  power.  Trying  to  fit 
the  machines  to  their  new  duties  led  to  the  making  of  tests,  and 
the  motor  drive  made  these  tests  possible.  It  may  be  said 
that  all  the  existing  knowledge,  so  far  as  powers,  pressures  and 
speeds  are  concerned,  is  due  to  the  electr.'c  motor  as  driving 
power.  In  the  Paper  referred  to,  the  author  states  that  the 
electric  motor  has  had  a  fourfold  influence  on  the  machine  tool. 
First,  it  has  improved  our  knowledge  of  the  data  governing  the 
design  of  machine  tools  ;  secondly,  it  has  enhanced  the  possi- 
bilities in  regard  to  power  ;  th'rdly,  it  has  afforded  closer  con- 
trol in  regard  to  speeds,  to  stopping  and  starting,  and  in  the 
making  of  necessary  adjustments  ;  and,  fourthly,  it  has  made 
the  use  of  machine  tools  more  flexible,  by  making  such  tools 
portable  and  a  better  shop  construction  possible. 


Mr. I)e Leeuw  refers  to  Mr.  Taylor's  very  important  work 
on  the  "  Art  of  Cuttng  Metals  "—a  work  with  which  many  of 
our  readers  will  be  familiar.  He  is  of  the  opin'on  that  the 
work  of  studying  the  subject  has  been  left  almost  entirely  to 
the  individual  makers  or  users  of  machine  tools,  though  here 
and  there  universities  and  colleges  have  taken  up  this  line  of 
investigation  and  have  helped  it  along.  We  th  nk  that  the 
author  s  inclined  to  underrate  the  work  done  on  th's  subject 
by  the  ujiiverslt'es,  particularly  in  this  country.  To  our 
knowledge,  nlimy  makers  of  machine  tools,  of  high  standing, 
were  led  to  re-desgn  their  tools  on  the  lines  laid  down  by  i)r. 
NicoLSON  in  his  deservedly  tamous  Manchester  experiments, 
and  in  IhiM  work  ihe  Manehest-er  Association  of  Engineers 
played  no  mean  ])art.  Although  Nicol80n's  experiments 
were  eonlined  to  the  study  of  the  lathe,  they  are  of  mueh 
wider  ajiplieation.  Jn  course  of  time  Dr.  Rii'rER'.s  Shellield 
experiments  will  have  the  same  beneficial  effect  on  every  branch 
of  the  machine  tool  trade.  We  heartily  agree  with  the  author 
that  the  study  of  machine  tools  should  be  taken  up  in  univer- 
sities and  technical  colIe<res  with  the  same  amount  of  earnest- 
ness and  (horoughnes.s  which  has  been  devoted  to  the  .«t.udy  of 
prime  movers  or  of  the  electric  motor  itself.  We  be^eve  that 
such  a  study  would  lead  to  results  of  a  surpiising  character. 


Wireless    Telephony.    According  to  a  report,  the   Navy 

J)«l>;irtnuiit  of  tiie    rnUed][  States  has  experimented  siiccess- 
fuUy  with  a  wireless  telephone  eommunieatniL^  b.^fween  Arlim:- 


ton  (Va.)  and  Mare  Island  (Cal.),  a  distance  of  approximatelv 
2,500  miles-.  It  if  aLo  stated  that  wireless  communicatioa  was 
established  at  the  end  of  last  month  between  the  Atlantic  sea- 
board and  Honolulu,  a  distance  of  4,600  miles. 

Mine  Electrification. — The  electrification  of  mines,  oie 
concentrating  plants  and  smelting  plants  is,  according  to  the 
"  Mining  and  Engineering  World,"  proceeding  at  a  rapid  pace 
in  America.  The  mining  work  now  exceeds  anything  known 
for  the  last  eight  or  ten  years  ;  so  mining  companies  are  having 
to  install  a  great  deal  of  new  equipment  bo  meet  the  demands 
made  upon  them.  In  this,  electrical  machinery  figures  largely 
especially  for  hoists,  compressors,  pumps,  and  mill  ma^hinerv. 
Existing  plant  is  also  being  extensively  changed  over  to  Uectric 
power.  Automatic  and  remote  control  characterises  ^anv 
of  the  new  installations, 

London  Electrical  Engineers  (Territorial  Force.)— Owi^g 

to  the  expansion  of  the  Coips,  the  opportun  ty  now  exists  for 
additional  men  of  suitable  age  and  training  to  enlist  in  the  unit. 
Men  of  the  following  professions  and  trades  are  specially  re- 
quired :  ElectriciaDb,  mechanical  and  electrical  engineers, 
engine  drivers,  engine  erectois,  instrument  repairers,  metal 
turners,  fitters,  telephonists  and  telegraphitts.  There  aie  a 
limited  number  of  vacancies  for  carpenters,  cabinet  makers, 
pattern  makers,  draughtsmen,  joineis  and  wood  turners. 
Foims  of  particulars  can  be  obtained  fiom  the  Officer  Com- 
mand'ng  at  46,  Regency-street,  Westminster,  S.W^, 

"Faraday  House  Journal."— The  Michselmas  term  number 
of  this  Journal  has  just  been  issued.  Two  interesting  articles 
are  contributed  bv  the  Principal,  Dr.  Alexander  Russell,  on 
"  The  Cooling  of  Hot  Bodies,"'  and  -  The  Electrical  Trans- 
mission of  Energy."  There  is  also  an  ap])reciative  discussion 
of  the  Staridardisation  Rules  of  the  American  Institute  of 
Electrical  Engineers.  Besides  a  sketch  of  the  life  and  work  of 
the  late  Mr.  Robert  Hammond,  there  are  obituary  notices  of 
several  former  students  of  Faraday  House  who  have  laid  down 
their  lives  on  the  battlefield.  A  further  list  of  students  and 
membeis  of  the  staff  serving  with  the  Allied  Forces  supplements 
the  previous  lists.  Altogether  there  are  now  179  past  and 
present  students,  and  12  past  and  present  members  of  the  staff 
serving  with  the  Colours. 

Analysing  Electric  Waves. — An  ingenious  method  for  the 
separation  of  the  vcltage  wave  into  its  component  harruonics 
was  described  recently  by  Mr.  C.  W.  Ricker  in  the  "'  Electrical 
World."  It  is  pointed  out  that  an  artificial  transmission  line, 
when  divided  into  different  fractions  of  a  wave-length,  can  be 
employed  to  magnify  any  particular  harmonic  in  the  current, 
thus  showing  the  presence  of  the  corresponding  harmonic  in  the 
voltage  wave.  The  order  of  the  harmonic  cau  lx»  computed 
from  the  length  and  electrical  characteristics  of  the  line  used 
to  magnify  each  particular  harmonic,  while  the  form  of  the 
voltage  wave  can  be  determined  by  applying  certain  coirectiye 
factors.  It  is  further  explained  that  a  short-circuited  line  will 
magjiify  even  harmonics  more  than  odd  harmonic*,  thus 
uiTording  a  convenient  method  of  observing  the  former.  / 

Hydro-Electric  Works  in  Canada.-  The  '*  Electrical  New* "/ 
gives  some  interesting  statistics  (prepared  by  the  Domini>.i 
Water-power  Branch)  relating  to  the  development  of  Cana(^n 
wat^T  ])oweis.  / 

Within  the  p. evinces  of  the  Dominion  .-ind  excluding  the  Northwest 
Territorie!».  pract ically  all  of  the  Yukon  and  the  northern  ;uvl 
jKirtions  of  QnelH'O.  it"i«  estimated  that  17.7(U.(MK)  n.r.  .ire  avail*  ■ 

amount  IxMng  inehisivo.  in  the  Ca<*p  of  Nia;rara  F.ills.  Fort  Fi*nce9  and 
the  St.  Maws  River  at  Saujt  Ste.  Marie,  of  only  the  ile\Tl«rnient  i>er. 
mifterl  hy  jim-rnat ional  tnaties.  and,  further,  does  not  oontemvlato  tho 
full   i>ossiliilitic8  of   storajp*   for   tl»o   impnnement    of  '*■      Y'" 

develojK'd  |M)\\-ers.  which  are  inclusi\-o  of  all  wat«*r  jw"  '"''^  '"^ 

electrical  production,  luilp  prindcrs.  for  milling  or  for  the  number*  of 
other  uses.  aL'un^si.-ito  1.712,1M  ii.P.  as  developed  by  turbines.  This 
aiiKuint  is  (list n lulled  over  the  provina>s  .as  shown  in  tlir  following  table  • 

H,P. 
dove  loped. 


Pro\-inoe. 


Nova  Scotia 21.412 

New  Hrunswick  I.^.-IOO 

Prince  E<lward  Island 500 

QueU'c 520,000 

Ontario  7S<».4<16 


H.P. 
Province.  doN-eloix-d. 

Manitoba  .■>t>,730 

S.a^katchcwan  •*'_^ 

AH>erta ,33.30  > 

British  Columbia 2rt.-,.345 

Yukon 12.000 
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German  Electrical  Manufacturers   and]  the   War.— We 

learn  from  the  "  Elektrotechnische  Zeitechrift "  that  the 
Miiiifetry  of  War  has  added  to  its  manufacturing  department  a 
branch  for  the  supply  and  distribution  of  electrical  machinery. 
The  Verband  Deutscher  Elektrotechniker  has  been  entrusted 
with  the  execution  of  the  work,  and  the  general  secretary  of  the 
'\erband  (Herr  Geo.  Dettmar)  has  been  made  an  assistant  at 
the  Ministry. 

Electric  Signalling  on  the  New  South  Wales  Railway.— 

In  a  Paper  read  recently  before  the  Electrical  Association  of 
Australia,  Mr.  W.  F.  Barton  described  the  system  of  power 
8ignallin,2  employed  on  the  New  South  Wales  railways.  This 
is  on  the  track  circuit  principle,  some  sections  of  the  line  being 
completely  automatic  and  others  semi-automatic.  The  all- 
electric  system  is  employed  from  Ashfield  to  Homebush,  and  is 
operated  at  60  volts  ;  but  in  the  busy  parts  round  Sydney  the 
signals  are  electro-pneumatic,  compressed  air  at  65  lb.  to  75  lb. 
per  square  inch  being  used,  with  current  for  the  signal  relays 
taken  from  accumulators  at  17  volts.  Track  circuits  are 
worked  fi-om  4  to  6  volt  batteries.  Edison  cells  have  given 
good  results  in  this  work.  Manual  block  working  has  now  been 
entirely  dispensed  with  in  this  area,  which  comprises  the  whole 
of  the  four  main  lines  between  Sydney  and  Homebush  and 
Sydney  and  Sydenham  ;  but  at  various  places  signal  boxes 
are  retained,  at  which  certain  sections  may  be  either  auto- 
matically-operated or  by  hand,  the  last  method  being  at  times 
required  for  shunting. 

Science  in  the  War  and  After  the  War.— Last  Wednesday 

afternoon  Dr.  J.  A.  Fleming,  F.E.S.,  gave  an  interesting  public 

lecture,  at  University  College,  on  "  Science  in  the  War  and 

After  the  War." 

Some  account  was  given  of  range  finders,  more  particularly  that  of 
Barr  &  Stroud,  and  the  general  princi23les  were  explained  on  which  the 
range  may  be  determined  by  means  of  the  angle  subtended  by  an  object, 
by  the  amount  of  detail  that  is  ajiparent  and  by  other  methods  which 
had  been  receiving  the  attention  of  Dr.  Fleming  during  the  last  few 
months.  AVith  regard  to  the  use  of  radiotelegraphy  on  aerial  craft,  the 
difficulty  with  aeroplanes  was  to  obtain  a  sufficient  balancing  capacity, 
the  smallness  of  which  hmited  the  aerial  cmrent  and  consequently  the 
range.  A  good  deal  of  attention  had  been  given  to  the  use  of  visual 
signals  instead  of  audible  signals,  which  were  not  easily  heard  under 
conditions  of  flight,  but  so  far  not  much  progress  had  been  made  in  this 
direction  owing  to  the  small  amount  of  power  available.  In  the  case  of 
airships  other  difficulties  were  found.  The  earth  was  negative  with 
regard  to  the  atmosphere  above  it  and  an  airship,  therefore,  tended  to 
become  positively  charged,  more  particularly  owing  to  the  i^roducts  of 
combustions  and  water  vapour,  which  were  constantly  being  discharged 
from  it  and  which  brought  the  ship  to  the  potential  of  the  atmosphere. 
Consequently,  it  might  happen  that  a  spark  would  pass  from  the  frame- 
work if  it  came  near  an  earthed  object,  such  as  a  tree,  and  the  hydrogen 
might  tlius  be  ignited.  There  was  also  danger  from  sparks  induced  by 
the  radiotelegraphic  apparatus.  Returning  to  the  question  of  the  various 
committees  that  had  been  formed  for  dealing  with  war  inventions  and 
similar  matters,  Dr.  Fleming  insisted  on  the  importance  of  the  members 
possessing  a  practical  knowledge  as  well  as  theoretical.  Tiu-ning  to  the 
position  of  affairs  after  the  war.  Dr.  Fleming  called  attention  to  the  great 
importance  of  proper  organisation  of  invention,  research  and  commerce. 
He  was  of  oj^inion  that  one  of  the  most  important  matters  was  to  obtain 
energy  more  efficiently  from  our  coal  and  to  produce  nitrates  from  atmo- 
spheric nitrogen  by  means  of  coal.  Manufacturers  also  should  be  less 
reticent  about  their  results  and  should  be  wilhng  to  pool  their  knowledge, 
as  they  did  in  Germany,  if  that  enabled  them  as  a  whole  to  gain  trade.1<    . 

Electric  Furnace  Development. — Particulars  have  been 
putlished  by  "  Iron  Age  "  and  by  "  Iron  and  Coal  Trades 
Review  "  regarding  the  location,  type,  product  and  capacity 
of  all  "^he  electric  steel  furnaces  operating  or  building  in  the 
world.  From  these  it  appears  that  on  January  1,  1915,  the 
total  number  of  furnaces  was  213.  This  is  an  increase  of  nearly 
100  per  cent,  since  early  in  1910  and  of  50  per  cent,  since  early 
in  1913.  The  table  given  below  is  based  on  data  furnished  by 
the  technical  department  of  the  United  States  Steel  Corpn.,  and 
IS  regarded  as  authoritative.  The  number  of  miscellaneous 
electric  furnaces  other  than  Heroult,  Girod  or  induction, 
building  or  operating  in  Europe  at  the  beginning  of  the  year, 
as  shown  by  literature  on  the  subject,  was  62,  comprising  the 
following  types:  Stassano,  15;  Keller,  6;  Chapelet,  5; 
Electrometals,  4 ;  Grondal,  2  ;  Hiorth  1  ;  Nathusius,  2  ; 
btobie  (building),  4 ;   Anderson,  4 ;    Soderberg  (building),  1  • 


Renntrfeldt,  18.  It  will  be  seen  that  the  Heroult  furnace  leada 
all  types  in  number  of  installations,  with  75  in  the  world,  the 
induction  furnaces  as  a  class  coming  next  with  a  total  of  36. 
Of  the  total  of  the  213  furnaces  in  the  world,  active  or  buildinz, 
on  January  1,  1915,  174  are  of  the  arc  type,  37  are  of  the 
induction  type,  and  two  are  of  the  combined  arc  and  induction 
type.  Development  in  the  United  States  and  Canada  in  the 
last  two  years  has  been  distinguished  by  the  entrance  into  the 
field  of  three  types  of  furnaces  not  operating  in  Europe,  the 
Snyder,  the  Hering  and  the  special  furnace  of  the  Moffat- 
Irving  Steel  Works,  of  Toronto,  in  which  castings  are  made 
direct  fi  )m  the  ore. 


Type  of  furnace. 

Country. 
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Germany 

1<1 

6 

16 

9 

1 

2 

AP. 

Austria-Hungary . 

10 

3 

3 

2 

... 

••■        •••  1  *»• 

18 

Switzerland     

1 

2 

■  ■  • 

•  .  • 
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Italy    

4 
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5 
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17 
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France 

8 

7 

2 
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4 

3 

England  

Belgium  

2 
3 

2 
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2 

Russia     

Sweden    

2 

2 

13 

IS 

Norway  
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1 

... 
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... 

... 

... 

... 

... 
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1 

Japan  
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... 
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Mexico     

•  •  • 

■  •  ■ 

•  •  • 

. 

\ 

Brazil  

•  •  • 
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1 

. 

1 

Location  not  given 

... 

... 
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...  '  2 

9 

12 

United  States     . . . 

18 

6 

6 

4 

... 

... 

:  7* 

41 

Canada    

1 

... 

... 

... 

... 

... 

1 

2 

World's  total 

75 

28 

36 

19 

6 

5      4 

1 

2 

18     2     17    213 

*  Includes  five  Snyder  furnaces. 


OBITUARY. 


Killed  vs.  Action. — We  regret  to  record  the  death  of  Lieut. 
Charles  Harry  Noniian  SchoW,  of  the  9th  Battahou  Rifle  Brigade 
(son  of  Mr.  H.  Scholey,  of  56,  Victoria-street,  London,  S.W.),  who 
was  killed  in  action  on  the  Western  front  on  Sept.  26.  Lieut. 
Scholey,  who  was  only  23  j^ears  of  age,  was  educated  at  Uppingham,, 
and  was  at  Cambridge  University  when  war  broke  out. 

We  regret  to  annoimce  that  Lieut.  Basil  Erin  Hicks,  8th  Royal 
Berkshire  Regiment,  is  reported  as  missmg  and  believed  to  be  dead. 
He  is  the  son  of  Dr.  William  JNIitchinson  Hicks,  F.R.S.,  Professor  of 
Physics  at  Sheffield  Univers'iy. 

The  following  have  also  been  reported  as  killed  m  action  : — 

Rifleman  T.  West,  King's  Royal  Rifles,  an  employe  of  Rochdale 
Corporation  Electricity  Works. 

Lance-Corj)oral  A.  Woodward,  who  was  employed  at  the  Rugby 
works  of  the  British  Thomson-Houston  Co. 

Private  Henry  Minter,  electrical  engineer,  of  Toowoomba  (Queens- 
land). 

Private  John  Bailey,  an  employe  o*  Warrington  Corporation 
electricity  works. 


PERSONAL. 


Readers  of  The  Electrician  mil  join  us  in  sympathising 
with  Mr.  Sydney  W.  Baynes,  borough  electrical  engineer  of 
St.  Pancras,  upon  the  death  of  his  wife,  which  occiured  at  Havei- 
stock-hill,  London,  N.W.,  on  Sunday  last. 

Corporal  Bertram  HoA'le,  R.E.,  who  is  serving  in  France  as  a 
motor  cjcle  despatch  rider,  has  been  granted  by  the  Admiralty  a 
temporary  commission  as  lieutenant,  Royal  Xaval  Volmiteer  Re- 
serve. iVIr.  Hoyle  is  an  A.M.I.E.E.,  and  an  assistant  lecturer  aud 
demonstrator  m  electrical  engineermg  at  the  Municipal  School  of 
Technology,  Manchester. 
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[__Mr.  A.  C.  GUling,  electrical  engineer  to  Epsom  Urban  Council,  who 
has  been  on  active  service  for  nine  months,  has  returned  from  the 
Front  with  a  shrapnel  wound  in  the  head,  which  fortunately  is  not 
serious.  Mr.  Gilling  has  now  been  given  a  commission  in  the  Ro\al 
Plying  Corps. 

Royal    Exgineers    (T.F.) — The  following  appointments  have 
been  made  : — 

Tyne  Electrical  Enc:ineers  :    H.  G.  White  and  Corporal  Alex.  G. 
Dickson  (from  Northumbrian  L)iv.  Enizineers)  to  be  Second  Lieut<;nants. 


APPOINTMENTS  VACANT  AND  FILLED. 


The  Governors  of  the  Borough  Polytechnic  Institute  invite  appli- 
cations for  the  post  of  chief  assistant  in  the  electrotechnics  depart - 
men.  Commencing  salary  £180,  rising  to  £2.50.  Applications  by 
Oct.  14  to  the  Principal,  Mr.  C.  T.  Millis,  Borough-road,  London,  S.E. 
See  also  an  avderlisemeni. 

Holmfirth  Urban  District  Council  require  an  electrical  engineer  to 
take  charge  of  their  electrical  undertaking,  one  having  had  ex- 
perience with  suction  gas  jtlant  and  overhead  wiring  preferred. 
Commencing  salary  £2.  .58.  per  week.  Applications  to  the  clerk  of 
the  Council,  Mr.  A.  Percy  Ruscoe,  fJouncil  Offices,  Holmfirth,  by 
Wednesday,  Oct.  20.     See  advertisement. 

Belfast  Tramways  and  Electricity  Committee  invite  applications 
for  the  positions  of  senior  engineer-in-charge  and  junior  engineer-in- 
charge  in  tlieir  electric  generating  station.  Wages  £4  and  £3  per 
week,  respectively.  Application  to  the  city  electrical  engineer,  Mr. 
T.  W.  Bloxam,  East  Bridge-street,  Belfast,  by  Oct.  1.5. 

A  professor  of  organic  chemistry  (pure  and  applied)  is  required  for 
the  University  of  Sydne}'.  Salary  £9f)0.  Particulars  from  the 
Agent-General  for  New  South  Wales,  12.'3,  Cannon -street,  London, 
E.G.,  to  whom  applications  must  be  sent  by  Oct.  13. 


West  Ham  Corporation  have  made  the  following  apjwintments  to 
the  tramway  staff :  .Mr.  J.  W.  B.  Carruthers,  civil  engineering 
assistant,  at  £2.50  per  annum  ;  Mr.  E.  Ainsworth,  surveying  assistant 
and  driuighlKmaii,  at  £120  ])er  annum  ;  Mr.  W.  G.  Smith,  general 
forcniaii,  at  £.3.  fjs.  per  week;  and  .Mr.  V..  Bounie,  foreman  plate- 
layer, £2.  58.  per  week. 

Mr.  A.  W.  \\u\\  and  Mr.  Wliitworth  have  been  appointed  shift 
engineers  at  Barnes  electricity  works  to  fill  the  vacancies  caused  by 
Mr.  Hullpitt  having  joined  the  Colours,  and  the  resignation  of  Mr. 
Kciffer. 

Mr.  Thos.  Me  I).  .Miinddl  lias  been  apjKiinted  electrical  engineer  at 
the  Comnionwcidtli  Naval  Dockyard,  Cockatoo  Lsland  (N.S.W.),  at 
£400  per  annum. 


INSTITUTIONS  AND  SOCIETIES. 


Institution  of  Electrical  Engineers.— Our  readers  will  be  glad  f<. 
Iic.ir  tii.it  tlic  lighting  df  liu  Institution  is  now  being  su|»plied  by  the 
Metropolitan  Klecfrir  Supply  Co.  Wo  do  not  doui)t  that  the  illu- 
tiiin.'if ion  will  lie  iiiipr()\'(*<l  l»v  this  step. 

Association  of  Mining  Electrical  Engineers,  West  of  Scotland  Branch, 

Oil  S.itiuflas.  S<|it.  L'.'i.  \\\i-  iii<iiil.(Ts  (if  tlif  Wot  of  So.tLiiid  i.raiicii 
of  the  AH.s<jciation  of  Mining  Electrical  Engineers  visited  Auchin- 
eruive  Colliery,  Prestwick.  belonging  to  .Messr.x.  Wm.  Bainl  *  Co. 
(Ltd.).  Chief  interest  centres  in  the  electrical  installation,  which  is 
bcli(>vc<l  to  l>e  one  of  the  most  extensive  and  complete  ir  Scotliuid. 
Til'-  installation,  which  is  on  the  "  Thury  "  principle,  wiw  In^gun  in 
1!M)S.  un(l(>r  tin-  din-ction  of  .Messrs.  Selliy,  Higge  &  Co.,  and  coni- 
jdcl.-d  ;il)oiit  four  years  ago.  The  visitors  wen*  shown  over  the  plant, 
wliicii  includeil  the  following  intrn'sfing  features  :  Separate  collierv 
centn'  oix»rafe«l  entirely  by  electric  jMnver  fnmi  a  central  geneniting 
station,  with  two  injiin  winding  e<|iiipin«>nts,  li(te<l  with  motors  of  the 
"  Thtny  ■■  varialile-volt.ige  const.int  current  series  tyiM' ;  niixoil- 
jiressun^  turlwaltenjators  ;  exhaust  sleAm  accumidator  ;  '  Thury  " 
automatic  voll.nre  regulator  :  inot<'r  cquiimient  on  large  ventilating 
fan  ;  inid  motor  g(<nerator  of  the  flywheel  storage  X\\^'.  with  auto- 
nuitic  slip  regulator,  having  high-tension  altoniating  current.  After 
the  inspi-etion  of  the  rolliery  the  company  were  entertajne<l  to 
luncheon  in  the  H(mI  Lion  Motel.  Pr>\stwick.  Mr.  A.  B.  Muirlicid,  the 
prvsident  of  the  branch,  who  occupie<l  the  chair,  said  he  supix^swi  tiie 
majority  of  the  members  would  have  Ih^i^u  siir|>rised  and  ple.'vsed  to 
sw  that  a  Seoitisli  i-olliery  w.as  able  to  show  such  a  wide  range  of 
uptodato  plant,  and  such  modem  methods  in  the  .application  of 


machinery.  The  colliery  afforded,  to  his  mind,  a  most  interesting 
example  of  what  could  be  achieved  by  a  judicious  comljination  of 
electricity  and  exhaust  steam.  The  electrical  s\-stem  at  the  collierv 
was  a  development  of  what  Mr.  Thury  had  done  in  Switzerland. 
For  winding  purjxises  they  would  see  that  it  was  probably  l:)etter 
adapted  than  an}-  other  system,  becau.se  of  the  fact  that  the  '"  Thury  " 
motor  was  the  only  electrical  motor  which  had  exactly  the  satue 
characteristics  as  the  steam  engine.  ^ 

Society  of  Engineers. — At  the  meeting  of  this  society  on  Oct.  4 
Mr.  Sydnej'  G.  Turner,  A.M.Inst.C.E.,  Barrister-at-Law,  read  a 
Paper  on  "  Law  and  Engineering — Some  Points  of  Contact"  The 
author  pointed  out  that  in  almost  every  branch  of  engineering  prac- 
tice the  provinces  of  the  engineer  and  the  lawyer  overlap,  and  advo- 
cated the  establishment  of  some  periodical  meeting,  ojjen  to  the 
members  of  both  professions,  at  which  subjects  of  common  interest 
could  be  discussed.  The  Paper  contained  a  brief  survey  of  the  prin- 
cipal branches  of  engineering,  and  in  regard  to  each  illustrations  were 
given  of  such  subjects  by  way  of  suggestion.  Commencing  witk  the 
subject  of  expert  evidence,  the  author  went  on  to  deal  with  the 
duties  of  the  engineer  when  acting  as  arbitrator,  and  in  connection 
with  the  preparation  of  contracts  and  certificates.  In  connection 
with  municipal  engineering,  it  was  pointed  out  how  closely  mimicipal 
engineers  are  interested  in  law,  inasmuch  as  their  work  consists 
aimosi.  entirely  in  the  administration  of  Acts  of  Parliament.  The 
jiroblems  created  by  modem  traffic  conditions  and  highway  construc- 
tion, and  gas,  water  and  electrical  engineering  were  in  turn  dealt  with. 
Some  of  the  more  important  judicial  decisions  in  each  branch  of 
engineermg  were  quoted,  and  in  conclusion,  the  author  expressed  the 
hope  that  in  the  course  of  the  discussion  ojiinions  might  be  offered 
as  to  the  desirability  of  establishing  some  such  meeting  as  was  advo- 
cated in  the  Pajicr. 

The  Faraday  Society. — The  Faraday  Society  will  hold  a  general 
discussion  on  '"  The  Transformations  of  Pure  Iron,"  on  Tuesday, 
Oct  19,  101.5,  at  8  p.m.,  at  the  Institution  of  Electrical  Engineers. 
The  president,  Sir  Robert  Hadtield,  F.R.S.,  will  preside  over  the 
discussion,  which  will  be  opened  by  Dr.  A.  E.  Oxley,  of  Sheffield. 
Tickets  may  l)e  obtained  from  the  Secretary  of  the  Faraday  Society, 
82.  Victoria-street.  S.W. 

Engineering  Institutions'  Volunteer  Training  Corps.— The  work  in 
connection  with  the  new  headquarters  at  Chester  House,  Eccleston- 
l)lace,  S.W.,  has  been  commenced,  and  it  is  proposed  that  drills  shall 
start  there  on  Monday,  Oct.  18.  Mr.  C.  G.  Spiers  has  been  apjwinted 
actmg  company  sergeant-major,  vice  H.  X.  Fullarton,  resigned. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  Oct.  8th  (to-day). 

Electeo-Harmomc  Society. 
j).ni.    Smoking  Concert  in  the  King's  Hall,  Holborn  Restaurant. 

.Timor  IssTrriTiox  or  F  !;s. 

8  p.m.     Meeting  at  39,  Victoria-street.  \'  istcr.     Paper  by  Mr. 

A.  .1.  Sinison  on  "  A  Grinding  Problem.  ' 
MONDAY,  Oct  nth. 

•IlNIOR  iNSTrriTIOX  OF  EXOIXEERS. 

S  p.m.     Monthly     meeting    at     39,     N'lctoria-stnvt.     >\  ''T. 

Paper  l)y  Nlr.  W.  Rawliiison  on  "  M<><lern  Fmiiviry  i 

WEDNESDAY,  Oct   13th 

Tui;  .Vssofi.vTiON  y^r  Kn(;inkkks-in-('h  viu.k. 
V  p.m.     Meeting  at  St.  Bride  Institute.  Hridelanc.  Fleot-itreet .  E.C. 
Presidential  Address  by  Mr.  Frank  liailoy,  M.lnstC.E. 
FRIDAY,  Oct.  15th 

iNSTrri'TiON  OF  Mbcbamcal  En'oinkkrs.  / 

J    i)  ]).m.     (General  Me.'ting  at  the  In^ititution  of  Civil  r  Or/it 

(Jeori-r  .sircvt.  S.W^     1'.»-,ht  on  "The  Theory  <  _  'I'l' 

reference   to   the   Selertion  of   Speeds   in    Plain   and  la^m*! 

W.irk."  l>v  Mr   .1.  .1.  (;ui>»*t.  ' 


ENGINEERING  INSTITUTIONS    VOLUNTEER  TRAINING  OC^^^M   B 
(  Xliier  (oiniiianding.  Lieut. Col.  ('.  M.  (lay.  V.»  ' 

Th,  following  orders  hax-c  been  issuc<i  for  the  week  commencing 
October  H.  P.)  15. 

Drills.  «:.30  to  7:30  :  7:30  to  8:.30  p.m.  .__ 

Saturday.  (>ct«ilK?r  JUh. — (Vim|>any  Parade.  2:30  pni.     Route  .March. 

Monday'.  (>ctobor  llth.—iSectiun  I,  technical;  Section  3,  squad, 
si^nallini;  claxK. 

Tnc,s.lay.  (>rtojM>r  12th.     *-'  "         '  ui(  al :   Soctinn  4.  shooting. 

Thurwlay.  (Ktolx-r  14th  .luoal  :    S.t  I'U  1.  shooting. 

Frulay.  October  l.'ith.— Seciiun  4,  twhnical :  Secti<in  2,  squad,  Sig- 
nalini);  c\;uw. 

In  consequence  of  the  jtreat  Recruitiim  March-Otit  on  Saturday, 
Octol>er  2nd.  the  Route  March  arr.iiiRed  for  that  »lay  was  po.stixjui'd 
untU  Saturday,  Octolier  9th.  when  it  will  take  place  at  2:30  p.m. 
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PARALLEL  OPERATION  OF  FREQUENCY  CHANGERS.* 

BY  G.   H.   RETTEW. 

Stimfio^'J- — The  author  describes  the  difficulties  sometimes  met  with 
■  svnctroiiisiTig  frequency  changer  sets,  especially  when  they  are  located 
•  different  stations.  He  describes  a  concrete  example  of  a  system  where 
continuous  synchronous  operation  of  two  stations  is  only  necessary  over 
<sertain  periods,  the  load  being  carried  during  the  greater  part  of  the  time 
by  a  main  sub-station. 

This  article  deals  only  with  that  form  of  frequency  changer  con- 
fiistin*^  of  fejTichronous  motor  direct  connected  to  a  revolving  field 
alternator,  "that  being  the  type  generally  employed  on  the  larger 
■systems. 

In  the  operation  of  frequency  changers  in  parallel,  difficulties  arise 
which,  while  not  impossible  to  overcome,  are  not  generally  well 
knovii  except  to  those  who  have  such  apparatus  in  charge.  These 
difficulties  are  brought  about  partly  by  reason  of  the  fact  that  the 
motor  is  of  the  synchronous  type  and  hence  does  not  have  the 
drooping  speed  characteristic  which  is  clcsh-able  in  driving  alternators 
which  are  to  be  paralleled,  and  further  by  the  fact  that  both  the  motor 
and  generator  must  be  jDaralleled.  An  additional  trouble  is  that  the 
divi.jion  of  load  on  the  generators  cannot  be  accomjjlished  by  regu- 
lating the  power  supplied  by  the  driving  motor. 

The  last -mentioned  difficulty  is  overcome  in  modern  machmes  by 
moimting  the  stator  of  either  motor  or  generator  in  a  cradle,  thus 
enablmg  the  operator  to  give  the  various  units  to  be  paralleled,  such 
relation  to  their  respective  revolving  fields,  and  to  each  other,  as  will 
secure  the  desired  division  of  load.  With  units  of  similar  cha,racter- 
istics,  even  though  there  is  considerable  difference  in  capacity,  the 
load  may  be  satisfactorily  divided  in  proportion  to  the  respective 
capacities. 

The  paralleling  of  a  unit  of  this  description  on  the  motor  end  is 
readily  accomplished  by  otarting  up  through  a  compensator,  but  after 
reaching  synchronous  speed  the  generator  end  may  or  may  not  bear 
the  proper  relation  to  synchronise  with  another  unit  which  is  already 
carrymg  load,  hence  it  is  necessary  to  slip  poles  by  reversing  the  motor 
field.  One  or  more  reversals  may  be  necessary  before  the  proper 
relation  is  found. 

The  synchronising  of  the  generators  without  a  synchroscope  is 
almost  sure  to  lead  to  trouble,  hence  synchroscopes  are  almost 
universally  used  in  connection  with  frequency  changers.  It  must  be 
"borne  in  mind  that,  as  the  load  increases  on  a  imit  such  as  we  are  here 
dealing  with,  there  will  be  a  corresi^onding  angular  displacement  of 
the  revolving  fields,  so  that  if  one  machine  is  carrying  a  full  load  and 
a  second  one  is  started,  the  synchroscojie  will  not  show  true  syn- 
clu'onism.  even  though  the  proper  relation  of  the  two  machines  has 
been  established.  However,  there  is  usually  no  serious  disturbance 
when  two  machines  are  thus  thrown  together,  provided  they  are  in 
the  same  station ;  where  the  resistances  of  the  leads  is  small,  and 
where  automatic  feeder  voltage  regulators  are  used,  such  disturbances 
as  there  are  will  usually  not  be  manifest  to  the  consumer. 

Where  machines  are  located  in  different  stations,  and  where  it  is 
desirable  to  parallel  over  a  tie  line,  additional  complications  arise 
due  to  the  fact  that  the  resistance  of  the  tie  line  tends  to  lower  the 
synchronising  power  of  the  machines,  and  due  further  to  the  fact  that 
there  is  a  drop  in  voltage  in  the  tie  line.  Of  course,  the  same  con- 
ditions are  also  in  evidence  as  obtain  where  the  machines  are  in 
the  same  station,  such  as  the  angular  displacement  due  to  load  on 
one  or  more  machines  in  one  station  with  an  incoming  machine  in 
another  station  having  no  load.  These  conditions  are  so  difficult  to 
meet  that  where  more  than  one  station  has  frequency  changers,  at 
least  one  machine  in  each  station  is  usually  kept  in  service,  the  tie 
line  only  coming  into  use  for  transmitting  part  load  from  one  station 
to  the  other  in  order  to  hold  a  high  machine  load  factor,  although  in 
ev^nt  of  one  machine  "  kicking  off,"  the  tie  line  would  prevent  a 
complete  shut  down. 

A  concrete  example  will  serve  to  illustrate  some  of  the  difficulties 
referred  to,  arid  also  to  demonstrate  a  method  whereby,  with  rela- 
tively small  and  inexpensive  tie  lines,  the  machine  load  factor  is  held 
quite  high,  and  satisfactory  synchronising  is  seciu-ed.  The  system 
employed  does  not  contemplate  continuous  synchi'onous  operation 
of  two  stations,  but  rather  enabling  one  main  station  to  carry  the 
load,  except  durmg  the  peak,  and  thus  hold  a  high  machine  loading 
factor,  and  arowing  the  transfer  of  load  without  appreciable  effect 
on  the  voltage  regtilation. 

Referring  to  the  diagram  the  two  sub-stations  containing  frequency 
changers  are  fed  from  a  common  generator  'bus  some  miles  away  ; 
hence  by  starting  the  frequency  changers  on  the  motor  side  through 
compensators,  they  must  necessarily  be  properly  paralleled  on  that 
side.     During  the  hours  from  midnight  to  approximately  5:30  p.m. 

*  Article  in  the  "  General  Electric  Review,"  slightly  abbreviated. 


the  load  on  the  smaller  of  the  two  stations  in  about  100  Itv.a.  and  m 
carried  by  the  larger  of  the  two  sub-stations  over  the  tie  line,  the 
single  unit  in  the  second  .station  beini;  idle.  Ah  the  evenir  v  '  * 
starts  to  come  on,  this  single  xmit  is  started,  sjTichronLv:;fl, 
tie  line  then  cut  out.  About  midnight  the  tie  line  la  cut  in,  and  the 
single  unit  shut  down. 

With  a  1,000  kw.  unit  in  operation  at  the  larger  station,  with 
nearly  full  load  on  it,  and  with  approximately  100  k.v.a. 
the  tie  line,  there  was  formerly  quite  a  nasty  "  bump  "  ai  ...    ^.  ,.„..i 
when  the  imit  was  paralleled  with  the  tie  line  at  the  nmcller  sUtion. 
A.S  previously  explained,  the  synchrosco^je  would  never  -        '       the 

true   syrchronous   position   due   to   the  fact   that   the   ; .■._.•,•  or 

machines  at  the  larger  station  were  loaded  while  the  new  machine 
was  unloaded,  but  would  stand  at  an  angle  of  from  30  deg.  to  60  dejr. 
fast,  indicating  that  the  incoming  machine  was  fa.st,  or  ahead,  henf* 
when  the  machine  was  thrown  in  there  was  not  only  a  "  bump.''  but 
surges,  the  character  and  extent  of  which  depended  on  many  cir- 
cumstances, one  of  which  was  whether  the  switch  was  closed  on  the 
peak  of  the  wave  or  on  the  increasing  side  of  the  wave,  or  whether  on 
the  decreasing  side,  or  at  zero. 

A  very  noticeable  improvement  in  the  conditions  has  been  made 
by  installing  a  resistance  and  suitable  control  switches,  in  the  .station 
containing  the  single  imit.  Referring  to  the  diagram,  the  discon- 
necting switches  are  left  closed  except  when  repairs  are  reces.sar>'. 
The  cycle  of  operations  is  as  follows  :  Assume  the  tie  lice  to  be 
carrying  the  load  and  it  is  desired  to  put  the  frequency  changer  on 

load.     Oil  switches  Nos.  1. 

2,  3  and  4  and  the  gen- 
erator oil  switch  must  be 
open.  Start  the  machine 
and  sj-nchronise.  Close 
oil  switch  No.  4,  then  No. 
1,  then  Xo.  2,  then  gen- 
erator. Open  Xo.  4.  close 
Xo.  3,  open  the  tie  line 
switch,  and  Xo.  2.  open 
Xo.  1,  open  Xo.  3.  Assume 
the  machine  to  be  carrying 
the  load  and  it  is  desired 
to  put  the  load  on  the  tie 
line.  The  tie  line  switch 
and  Xos.  1,2,3  and  4  must 
be  open.     Close  switch  Xo. 

3,  then  Xo.  1,  then  Xo.  2, 
then  the  tie  line  switch. 
Open  switch  Xo.  3.  close 
Xo.  4.  open  the  generator 
switch,  then  open  Xo.  2, 
then  Xo.  1,  then  Xo.  4. 

The  effect  of  these  opera- 
tions is  to  permit  the  load 
to  be  shifted  from  the  tie 
Ime  to  the  machine,  or  \ice 
versa,  in  steps  having  a 
low  enough  value  to  practi- 
cally eliminate  the  trouble 
pre\"iousIy  experienced. 
Assuming  that  the  tie  line 
is  carrying  the  loail  and 
that  the  machine  is  s>ni- 
chi'onised,  the  synchro- 
scope may  stand  at,  say, 
eight  minutes  after  12,  showing  that  the  incommg  machine  is  approxi- 
mately 48  deg.  ahead.  As  the  resistanc,  is  thro\ni  in  circuit  the 
incoming  machine  picks  up  part  of  the  load  and  the  synchroscope 
will  fall  back  to.  say,  five  minutes  after  12  position,  or  30  deg. 
Cuttmg  out  another  step  of  resistance  wiU  fm-ther  reduce  the  angular 
displacement,  and  on  the  last  step  the  synchroscope  will  be  near 
enough  to  the  true  sj-nclu-onismg  position  to  enable  paralleling  with 
little  or  no  "  bump." 

Practically  thj  same  result  could  be  accomplished  by  putting  an 
artificial  load  on  the  incoming  machine  thu5  causing  a  meohiUiioid 
displacement  in  it  which  would  bring  it  back  to  the  correct  sjii- 
chronising  position,  and  this  is  virtually  what  is  accomplished  by  tho 
method  described. 

The  number  of  operations  involved  in  putting  the  machine  on 
load,  or  taking  it  off,  is  considerable,  but  as  the  switches  are  moimtcd 
on  adjacent  panels  it  does  not  cause  the  operator  a  great  amoimt  of 
work,  and  the  time  involved  can  be  as  little  <is  10  seconds.  This 
method  of  operation  has  proved  reliable  and  satisfactory  ;uid  may 
be  of  service  to  others  in  developmg  theii-  sub-stations  along  the  same 
lines. 


]Genr  60-2300  ^( 
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dlaqeam  showtnq  arrangement  for 
Paralleling  Frequency  Changers 
IN  separate  Sub-Stations. 


6 


THE  ELECTRICIAN,  OCTOBER  8,  1915. 


ELECTRIC  STRENGTH  OF  INSULATING  MATERIALS 
UNDER  MECHANICAL  PRESSURE.* 

BY   F.    KOCK. 

This  Paper  refers  to  fluid,  viscous  and  solid  insulators,  and  the 
effect  produced  on  the  value  of  the  voltage  which  is  sufficient  to 
break  them  down  if  the  materials  are  themselves  submitted  to 
pressure.  The  main  part  of  the  work  was  done  on  the  ordinary  oils 
used  in  electrical  work.  The  apparatus  that  was  used  may  be 
described  as  follows.  It  consists,  as  shown  in  Fig.  1,  of  a  hollow 
cylinder  vMinui  which  is  placed  a  hccoiui  co-axial  cylinder,  the  space 
between  the  two  being  that  through  which  the  discharge  is  intended 
to  pass.  In  this  gap  there  is  a  definite  field-strength,  which  can  be 
calculated,  when  the  two  cylinders  are  connected  to  a  source  of 
excitation.  The  two  cylinders  can  be  exchanged  for  others  of 
different  dimensions,  so  that  it  is  possible  in  this  way  to  get  gaps  r  f 
differing  thicknesses.  In  order  to  avoid  heavy  charges  at  the  ends 
of  the  cylinders,  these  ends  are  carefully  rounded.  The  surfaces  of 
the  cylinders  are  also  verj'  carefully  smoothed.  The  discharge  takes 
place  in  a  steel  cylinder,  fitted  with  covers  which  can  be  screwed 
on.  The  hollow  cylinder  is  not  insulated  from  the  steel  cylinder  ; 
the  axis  of  the  inner  cylinder  is  mounted  on  a  bush  of  vulcanite 
cemented  into  the  lower  cover.  This  arrangement  was  designed 
for  a  pressure  of  80,000  volts,  and  was  tested  at  this  pressure  under 
oil  before  the  real  tests  were  begun.  Each  time  that  a  discharge 
passed,  the  upper  cover  had  to  be  removed  in  order  to  clean  the 
surfaces  between  which  the  discharge  passed.  The  pressures  were 
produced  partly  by  a  hydraulic 
pump,  which  acted  on  a  ves.sel 
containing  mercurj',  this  being 
separated  from  the  pressure  ves- 
sel by  another  which  contained 
a  fluid  similar  to  that  under 
test,  i'ressure  was  also  partly 
produced  by  compressed  air  or 
carbonic  acid  gas  in  cylinders. 
The  surface  of  the  fluids  in  the 
cylinder  was  covered  with  a 
paper  disc,  in  order  to  jirevent 
eddies  in  the  air  let  in  under 
pressure,  which  might  cause  air 
bubbles.  The  high  pressure  is 
connected  to  the  iinier  cylinder 
under  oil  in  order  to  jircvciit 
discharges  over  the  surface  of 
the  vulcanite  or  the  formation 
t)f  cf)roiia.  For  this  i)urpf)se,  care- 
fully dried  transformer  oil  is 
contained  in  a  glass  receiver, 
ill  which  tlie  under  jiortion  of 
the  pressure  cylinder  dijjs.  The 
well-known  formuIa»,  giving  the 
electric  stress  on  the  surfaces 
of  the  cylinders,  show  that  the 
greatest  stress  is  on  the  surface 
of  the  inner  cylintler  and  it  is 
there  (liat  the  l)reak(iown  even 
tualiy  takes  place.  The  author 
]iroceeds  to  describe  certain  jire- 

liiiiiiiaries  that  were  iiiidertakeii  for  the  purpose  of  the  electrical 
measurements,  for  infonnation  concerning  which  the  original  Paj^er 
should  be  consulted.  The  ordinaiy  transformer  oils,  i.e.,  light 
mineral  oils,  were  examined,  as  mcII  us  oils  used  in  the  making  of 
cables,  such  as  resin  oil.  jiaraflin,  |M-troleum.  vaseline,  solid  piraffin, 
together  wit  i  toluol  and  benzol.  Vulcanite  was  the  only  solid  body 
exfiiiiiiied. 

The  breakdown  voltage  of  oils  depends  very  much  on  the  amount 
of  water  tliev  contain  ;  the  smallest  tra<'e8  are  very  important.  If 
an  oil  breaks  down,  say,  at  10,0(K)  volts  when  i)erfectly  Ikc  from 
water,  if  will  break  dov.ii  at  4.0flO  volts  if  it  contains  0-(V4  |>er  cent., 
and  the  breakdown  voltage  falls  gradually,  but  slower  if  there  is 
more  water  present.  Some  of  the  oils  that  wero  tested  were  heated 
under  a  vacmiiii  a<  lOd  ('.  in  order  to  separate  the  water:  but  this 
is  not  suitable  with  toluol  and  benzol,  the  samples  of  wliich  were 
guaranteed  by  the  makers  to  be  free  from  water.  Another  oil  was 
iieated  with  calt  iiiiii  chloride  and  flien  filtered  ;  but  manv  method.-* 
are  known  lo  be  elVeetive.  The  dried  samples  were  preserved  under 
phosphorvis  pentoxide  out  of  contact  with  the  air.     Kinzbrunner 
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has  pointed  out  that  the  value  of  the  breakdown  voltage  depends  to- 
some  extent  on  the  time  which  the  testing  voltage  is  applied ;  con- 
stant values  can  only  be  obtained  if  the  voltage  is  slowly  raii?ed  ;  in 
other  words,  the  voltage  must  be  applied  for  some  time  beforte  it  is 
further  raised.  It  was  thought  well  to  take  this  into  account,  and 
in  the  present  experiments,  the  voltage  was  very  slowly  raised,  in 
spite  of  the  fact  that  the  raising  of  the  voltage  quickly  or  slowly  did 
not  seem  in  the  present  case  largely  to  affect  xhe  results.  An 
approximate  value  of  the  breakdown  voltage  was  quickly  ascertained. 
Then  half  this  voltage  was  applied,  and  ^  was  then  slowly  and 
steadily  raised  till  breakdown  took  place.  Two  minutes  were 
generally  allowed  for  an3'  given  voltage  to  act.  The  breakdown 
voltage  was  taken  to  be  that  at  which  continuous  discbarges  took 
place.  A  characteristic  noise,  correpsonding  in  pitch  to  the  periodi- 
cit\'  of  the  alternate  current,  accompanies  this  breakdown.  If  the 
oil  is  not  under  pressure,  the  noi.se  sounds  dull  ;  if  there  is  pressure 
on  the  oil,  the  noise  is  sharp  and  buzzing.  The  voltmeter  falls 
permanently  at  this  instant.  No  notice  was  taken  of  niomentarv 
falls  of  the  voltmeter,  which  indicated  only  occa.sional  and  tiot 
steady  discharges. 

Some  preliminary'  experiments  to  test  the  effect  of  radius  and 
of  spark-gap  length  were  made  at  atmospheric  pressure,  and  at  a 
temperature  of  17-3°C.,  with  Gargoyle  transformer  oil.  A,  made  by 
the  Vacuum  Oil  Co.,  having  a  .specific  gravity  of  0-884,  a  viscosity  of 
4-24  at  20°C.,  and  a  specific  heat  of  0-469.  the  results  of  these  testa 
are  as  follows  : — 


Diameters  of 

cylindrical  surfaces 

in  mm.=dj/(fi. 


Thickness  of 

layer  of  oil  in 

mm.=rf. 


Pressure  in 
kV.  (R.M.S.) 


Electric 

strength  in 

i-V.  cm. 


36/15 

26-5/15 

19/15 

10-5 
5-75 
2-0 

66-75 
4305 
17-74 

101-9 

101-5 

99-6 

There  is  here  slight  difference  in  the  values  of  the  breakdown 
voltage  ;  it  seems  to  fall  slightly  when  the  gap  was  reduced  to^ 
2  mm.,  but  this  may  be  due  to  the  fact  that  the  oil  may  have  con- 
tained some  particles  of  dust,  which  it  is  practically  imix)ssible  t<y 
remove.  Therefore,  in  the  following  tests,  when  the  spark-gap  is  as 
small  as  1-5  mm.,  the  breakdown  voltage  may  be  slightly  too  low. 

Experiments  were  also  made  ■with  the  same  oil  to  determine  the 
effect  of  varying  the  radius  of  the  inner  cylinder. 


Diameters  of        '   Thickness  of  1      Pressure  in               Electric 
cylindrical  surfaces    layer  of  oil  in  '    IV.  (R. M.S.I           ptrt  ipjth  in 
in  mm.=rf,/rfi.            mm.=rf.                     .\                    \.    iii.  =  o. 

1915                           2 
36/32               1            2 

17-76                      99-8 
18-95                      99-2 

The  effect  of  variation  in  the  radius  of  cur\-ature  of  the  electrodes 
with  oil  is  thus  almost  negligible  lus  compared  witli  air.  in  which  a 
similar  variation  in  the  radius  of  curvature  causes  the  electric 
strength  to  varj-  1 1-32  jier  cent.  Similar  results  were  obtained  at  a 
temperature  of  20-4'^C.  with  paraffin  oil.  viz. : — 


dt/dr- 

rf. 

iV.                          S 

36/32 
36/16-5 

2 
9-75 

13-65                      71-5 
46-4           i            72-4 

i\x,in  the 
ters 

.  ,k- 


*Af>strftct    (if    l'ft|H>r    in    the 
X  XXVI..  i.p.  S.V-vSS  and  99-102. 
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The  rest  of  the  Paj)er  refers  to  the  te,«ts  under  jiressure,  and  con- 
tains a  considerable  niunber  of  curves  which  give  a  graphical  repre- 
sentation of  the  res\ilts.  It  is  not  jK)s.sible  to  rc)>n.cluce  all  thee© 
curve-s,  and  we  must,  therefore,  content  ourselves  for  the  most  p«|* 
with  a  general  dci<crii>tion.  The  first  oil  to  W  tested  wa.e  t' ■  •-"•»«- 
former  oil  of  the  A.K.t;..  which  is  dried  with  calcium  chl  ' 

filtered.     Its  sjx^'ific  gravity  is  0-882.  it,s  ejx^cifir  heat  0-47G/    ibc 
temperature  of  the  oil  during  the  tests — i.e..  the  mean  '  ■ 
temix^rntures  at  the  beginning  and  end — was  IS'C.  ;    ti 
of  the  cylinders  were  19  mm.  and  10  mm.  n"s]x-(  lively. 
down  voltage  rises  according  to  a  straight  line  law  for  i'  ^  "P 

to  40  atmospheres,  after  which  it  rises  more  slowly  (Fig.  2).  At 
ordinary  pressures  it  is  about  05  kv.  jx-r  centimetre;  «t  a  pressute 
of  40  atmosphert\s  it  is  .3.">0  kv.  ix»r  centimetre. 

A  further  experiment  was  made  to  soc  whether  the  magnitude  of 
the  diameter  of  the  inner  cylinder  atTeeted  the  resvdt.  but  though 
the  diameter  was  double<l  it  was  imi>os.sible  to  find  any  measurable 
difference,  which  only  amounted  to  101  per  cent.,  and  i.s  well  within 
the  limits  ot  exix-nnienta!  errors. 

Exi>enments  werr  made  at  20  C.  with  the  OargoyU  transformer  od, 
A  (specific  gravity  of  0  853  at  23-5T.,  specific  heat  of  0-469  at  15T., 
and  viscosity  of  4-24  at  20'C.),  with  and  without  a  series  rcsisUnce 
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in  the  primary  of  the  transformer,  the  results  with  the  resistance 
(80  ohms)  being  given  in  curve  I.,  and  without  in  curve  II.,  Fig.  3. 
For  castor  oil  of  specific  gravity  of  0-965  at  23-5°C.,  specific  heat  of 
0-559  at  22-5°C.,  tested  at  17°C.,  the  results  were  as  in  the  curves,  of 
which  (I.)  is  with  80  ohms  series  resistance  in  transformer  primary, 
and  (II.)  without  (Fig.  4). 

With  resin  oil  of  specific  gravity  0-965  the  breakdown  voltage  rises 
from  95  kv.  per  centimetre  at  the  pressure  of  the  atmosphere  to 
300  kv.  at  20  atmospheres,  after  which  point  the  curve  bends. 

Yor  paraffin  oil,  measured  at  a  temperature  of  20-3°C.,  of  a  specific 
gr&vity  of  0-881  at  23°C.,  a  specific  heat  of  0-482  at  22°C.,  and  using 
a  ovlinder  ratio  ^2/(^1= 36/32  mm.,  the  results  are  given  in  the  accom- 
panying curves  for  unboiled  and  unfiltered  oil  (Fig.  5),  and  for  boiled 
and  filtered  oil  (Fig.  6),  a  series  resistance  of  80  ohms  being  used  in 
the  transformer  primary  in  each  case.  The  filtration  was  to  remove 
traces  of  water,  but  this  was  too  slight  to  be  estimated. 
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The  author  made  a  series  of  tests,  with  and  without  resistance  in 
the  primary  of  the  transformer,  on  petroleum  at  a  temperature  of 
17-8°C.,  of  a  specific  gravity  of  0-846  at  23-5°C.,  and  a  specific  heat 
of  0-467  at  20°C.,  and  using  a  cylinder  ratio  dJd^—lS)!!^  mm.  The 
results  were  represented  by  two  curves. 

Curves  are  also  given  for  benzole  and  toluol.  They  exhibit  the 
same  peculiarities  as  the  others,  starting  according  to  a  straight-line 
law  and  then  bending  over. 

The  next  experiments  related  to  viscous  substances.  For  the 
purposes  of  these  tests,  cylinders  were  used  that  could  be, taken 
apart,  of  which  a  photograph  is  given.     The  viscous  substances  were 


topmost  limit.    Thus,  the  bn^akdown  voltage  at  atmospheric  pns> 
sure  was  1 W  kv.  per  centimetre  and  530  kv.  at  60  atmoapbores. 

With  solid  bodies,  the  only  substance  that  was  tected  wm  vul- 
canite. The  apparatus  is  described  and  illustrated.  Very  csniullv 
made  tubes  were  used,  which  were  intended  for  in.<mlation  porpoae*. 
In  order  to  avoid  air  bubbles  the  tubes  were  filled  with  mercurv, 
which  formed  the  inner  electrode.  The  outer  cylinder  consisted  of  a 
bra.s3  tube  with  rounded  ends,  which  fitted  very  exactly  over  the 
outer  sides  of  the  tube.  Glow  di.scharges  are  in  i\an  way  avoided. 
On  account  of  the  known  high  time  constants  of  the  substance,  the 
pressure  was  always  applied  for  four  minutes  before  it  was  further 
raised.  As  might  be  expected,  the  effects  of  pressure  on  the  results 
I  were  not  very  great.  The  breakdown  voltage  rises  verv*  slowly  and 
fairly  steadily  from  600  kv.  per  centimetre  at  atmospheric  preRsnre 
to  620  kv.  at  a  pressure  of  70  atmospheres. 

If  we  compare  the  curves  that  are  oh>tained  for  breakdown  pressure 
with  an  arc,  we  find,  exactly  as  with  gases,  there  are  certain  maximam 
end  values  which  are  different  for  different  substances.  As  for  fluids 
that  have  once  been  broken  down,  it  seems  that  after  a  time  they 
regain  their  insulatirig  capacity.  However,  with  some  of  the  thicker 
oils,  such  as  resin  oil  and  sometimes  with  paraffin  oil,  a  definite  short- 
circuit  seems  to  be  formed  in  the  spark-gap.  Thus,  the  insulating 
capacity  of  the  substance  was  definitely  destroyed  by  the  discharge. 
The  different  values  of  the  breakdown  voltage  after  several  discharges 
showed  sometimes  that  they  tended  to  increase  and  sometimes  to 
decrease.  Sometimes  an  oil  seemed  to  improve  after  several  dis- 
charges, as  with  paraffin  oil  that  had  not  been  completely  dried. 
Petroleum  showed  a  marked  falling  off  in  the  value  of  the  breakdown 
voltage  after  discharge.  With  toluol  and  benzol  there  was  a  black 
deposit  on  the  walls  of  the  spark-gap  after  a  discharge.  This  tended 
to  make  the  values  of  the  breakdown  voltage  rather  irregular,  but  on 
the  whole  decidedly  increased  them.  The  increase  of  the  value  of 
the  breakdown  voltage  takes  place  at  different  rates  with  different 
substances,  if  the  pressure  to  which  they  are  submitted  is  increased. 
In  this  respect,  paraffin  oil  and  solid  paraffin  increase  proportionately 
to  the  pressure  for  a  longer  time  than  the  other  substances.  Vulcanite 
differs  a  great  deal  from  the  other  substances,  and  shows  very  slight 
effects  due  to  pressure.  The  slight  increase  that  was  noticed  in  this 
case  may  probably  be  due  to  the  increased  pressure  of  the  very  ttiin 
layer  of  air  in  the  path  of  the  spark-gap.  The  discharges  through 
the  oil  in  some  cases  caused  a  slight  decomposition  of  the  substance  ; 
this  was  clearly  seen  in  the  case  of  paraffin — this  decomposition 
showed  itself  in  the  cloudiness  of  the  fluid. 

The  effects  of  frequency  were  then  noted  in  a  series  of  tests  on 
Gargoyle  transfomer  oil,  where  the  breakdown  voltage  increased 
from  75  kv.  per  centimetre  at  atmospheric  pressure  to/310  kv.  per 
centimetre  at  40  atmospheres  with  a  periodicity  of  60,  while  it 
increased  from  70  kv.  per  centimetre  at  atmospheric  pressure  to 
270  kv.  per  centimetre  at  40  atmospheres  with  a  frequency  of  20. 
(All  the  preceding  tests,  already  noticed,  were  carried  out  with  a 
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made  fluid,  and  then  the  spark-gap  was  filled  as  carefully  as  possible 
with  this  heated  fluid,  with  a  view  to  the  prevention  of  bubbles.  The 
whole  apparatus  was  then  cooled  down  to  the  temperature  of  the 
room  imder  the  application  of  the  draught  from  a  fan.  Ordinary 
commercial  yellow  vaseline  was  tested.  The  straight-line  law  held 
jfor  atmospheric  pressure  when  the  breakdown  voltage  was  100  kv. 
per  centimetre  up  to  15  atmospheres,  when  it  was  about  230  kv.  ; 
after  this  the  breakdown  voltage  increased  still  fuither,  but  at  a 
slower  rate.  With  Kahlbaum's  paraffin,  the  straight-line  law  held 
nearly  throughout  the  tests,  with  a  very  slight  falling  off  at  the 


frequency  of  50.)  As  a  result  of  these  expe'riments,  it  seems  as 
though  there  were  a  question  of  sluggislmess  or  inertia  or  lag  con- 
nected with  the  problem  of  breakdown.  The  effect  of  the  wave- 
form was  also  investigated. 

Finally  some  tests  were  made  with  direct  current,  for  which 
purpose  an  old  form  of  Holtz  machine  of  the  influence  t\-pe  was  used. 
It  had  two  discs  and  was  driven  by  a  motor.  The  cur\e3,  generally 
speaking,  were  similar  in  outline  to  those  already  noticed.  With 
petroleum,  the  breakdown  voltage  rose  from  65  kilovolts  per  centi- 
metre at  atmospheric  pi-essure  to  160  kilovolts  per  centimetre  at  30 
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atmospheres  according  to  a  straight-line  law,  and  then  the  rise  took 
place  at  a  very  much  slower  rate.  With  paraffin  oil  the  straight- 
line  law  held  up  to  about  40  atmospheres.  It  may  here  be  remarked 
that  the  upper  limits  were  always  a  little  uncertain  owing  to  causes 
that  can  readily  be  understood.  The  tests  show  that  with  direct 
current,  the  breakdown  voltage,  in  so  far  as  this  is  dependent  on  the 
pressure  on  the  oil  or  other  substance,  rises  much  more  slowly  than 
with  alternate  current.  With  gases  the  same  effect  has  been  noticed 
by  Wien  ;  with  direct  current  there  is  a  much  lower  value  of  the 
breakdown  voltage  in  the  case  of  gases  than  there  is  with  alternate 
current.  Further  attempts  to  find  whether  the  insulation  resistance 
of  the  oU  depends  on  the  pressure  were  undertaken.  There  were  the 
two  methods  of  the  discharge  of  a  conden.ser  and  the  method  of 
directly  determining  the  current  that  passes.  The  substances  under 
examination  were  placed  between  two  cylinders,  as  before,  and  the 
whole  was  enclosed  in  the  pressure  cylinder.  For  the  first  method, 
a  Leyden  jar  was  used  as  a  condenser,  and  voltages  between  .3,0fX) 
and  1,000  were  used.  The  second  method  required  the  u.se  of  a 
high-tension  batterj',  giving  1,000  volts.  It  was  found  that  the 
conductivity  wa«  quite  independent  of  the  pressure.  The  results 
were  as  follows  : — 
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Substance. 

Conductivity  in  cgs. 

Castor  oil 

118x10-1- 

Transformer  oil,  A 

4-96x10-" 

Petroleum 

1-81  X  10-" 

Tolno] 

7-8   xlO-" 

Benzol  

Mix  10-" 

Vaseline 

2-12xl0-»8 

yT^ 


It  may  be  assumed  that  with  alternate  current  the  phenomena 
preceding  the  breakdown  represent  so  many  losses  in  the  dielectric  ; 
these  arc  quite  independent  of  the  conductivity  measured  with  direct 
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current,  i.e.,  the  conductivity,  measured  with  direct  current,  has 
nothing  to  do  with  the  breakdown  voltage.     It  may  be  suppo.-^ed  that 
under  the  iiiflucnrc  of  ionising  effet  ts  a  plow  discharge  takes  place  in 
the  fluid,  starting  from  the  electrodes  ;    this  catiscr  a  decomposition 
or  volatilisation  of  the  oil  cither  at  the  moment  of  the  apark-dischnrgc 
or  in  the  instants  whicli  precede  it.     The  spark  then  passes  along  a 
path  of  water  vapour.     This  is  similar  to  what  takes  ])lac('  in  gases, 
and  niiglit  explain  some  of  the  phenomena  we  have  been  discussing. 
The  slow  increase  in  the  value  of  the  breakdown  voltage  at  higher 
pressures  might  {x^rhaps  be  explained,  as  in  gases,  by  the  supposition 
that  electrons  pass  from  the  metal  to  the  fluid  ;   the  curves  show  that 
this  takes  place  sooner  than  in  tlje  rase  of  air,  in  which  the  critical 
stress  is  known  to  bo  that  due  to  800  kilovolts  per  centimetre.     The 
supposition  that  a  vapour  path  is  formed  at  the  moment  of  discharge 
is.  however,  ojiiioscd  to  the  fact  that  with  fluids  it  was  impossible  to 
find  any  connection  between  the  breakdown  voltage  and  the  diameter 
of  the  inii<>r  cyliiuler.    'f'hcre  may.  in  fact    he  difTercnces  betw«>en  the 
effects  jiroducivl   by   ionisation  in  fluiil.s  and  in  gases  under  these 
conditions  ;   in  which  ease,  it  is  inijiossible  to  argue  by  analogy  from 
the  one  to  the  other.     The  arrangement  of  the  aj>paratus  \ised  by 
the  author  wa.T  such  that  it  was  not  jwssible  to  ob.scrve  the  electrodes 
during  the  instant  of  breakdown  or  to  note  anything  which  took 
]ilace  within  the  ])ressnr«>  vessel.     A  good  many  jioints  must,  there- 
fore, stand  over  till  if  is  possible  to  go  into  the  matter  with  a  slightly 
different  arrangement  of  the  apjvirfttus  and  to  investigate  points 
which  are  of  considerable  theoretical  interest. 


When,  as  we  hope,  we  and  our  Allies  shall  have  concluded  a  Yje- 
torious  peace  few  things  in  our  national  life  will  be  left  unaffected, 
and  it  will  be  necessary  to  consider  from  a  new  point  of  view  all  our 
social  and  economic  conditions.  At  the  present  time  so  great  is  the 
demand  for  skilled  and  also  unskilled  labour,  that  there  is  practically 
no  unemployment,  and  wages  generally  are  at  a  higher  rate  than  ever 
before  in  the  history-  of  our  country-.  The  position  is,  however,  an 
artificial  one,  and  on  the  conclusion  of  the  war,  when  we  have  to  bear 
the  full  burden  of  the  taxes  necessary  to  cover  the  vast  expenditure 
which  has  been  incurred,  we  shall  have  to  face  difficulties  and  pro- 
blems which  in  some  respects  will  be  even  greater  than  those  with 
which  we  have  to  deal  to-day. 

To  begin  with,  not  only  this  country,  but  the  greater  part  of  Europe 
will  be  impoverished — poorer  both  in  men  and  in  wealth.  The 
wealth  of  a  nation  depends  on  the  productive  labour  of  its  citizens, 
and  on  those  who  initiate  and  control  its  enterjjrises.  All  these 
elements  which  this  countrj'  has  posse.s.sed  in  ample  measure  are  now 
working  together,  and  the  same  un.selfish  co-operation  will  be  even 
more  needed  in  the  economic  struggle  which  will  begin  directly 
militarj-  operations  have  come  to  an  end. 

In  the  unprecedented  circumstances  in  which  we  shall  then  find 
ourselves  it  will  be  necessar^•  to  utilise  to  the  fullest  extent  all  our 
resources.  Everyone  will,  I  think,  admit  t  hat  our  social  and  economic 
jx)sition  at  the  commencement  of  the  war  left  much  to  be  desired. 
In  many  trades  there  M-ere  symptoms  of  general  unr&st,  and  our 
means  of  production  were  not  being  utilised  to  their  fullest  extent. 

Whj'  is  it  that  so  many  men  do  not  take  more  interest  in  their 
work,  and  why  do  some  organisations  apparently  exist  for  the  pur- 
pose of  .seeing  that  a  man  shall  earn,  not  the  full  amount  that  his 
individual  skill  and  industry  would  enable  him  to  do,  but  a  certain 
maximum  fixed  to  suit  his  less  skilled  or  less  industrious  fellow  work- 
man ?  Doctors,  lawj'ers,  architects,  all  have  their  Trade  Unions, 
but  what  would  the  members  say  if  they  were  told  they  were  not  to 
do  more  than  a  certain  amount  of  work  a  day  ?  These  imions  try, 
and  rightly,  to  set  up  a  certain  minimum  standard  of  remuneration, 
but  each  man  is  free  to  give  of  his  best,  and  .so  secure  for  himself,  and 
thus  indirectly  for  the  nation,  the  maximum  reward  which  his  in- 
dividual  skill  and  energj-  enables  him  to  obtain.  The  happiest  man 
is  he  who  takes  a  pride  and  interest  in  the  work  by  which  he  earns 
his  daily  bread,  and  the  happiness  of  our  citizens,  the  future  of  our 
industries,  and  the  prosperity  of  our  countrA-  depend  very  largely  on 
the  extent  to  which  we  can  succeed  in  inducing  men  to  take  an  in- 
crea-sed  pride  in  their  work. 

If  we  can  succeed  in  solving  this  problem  many  of  our  industrial 
evils  and  difficulties  will  soon  disappear.  In  the  old  davs  the  crafts- 
man made  an  article,  a  whole  article.  It  was  the  product  of  his 
skill  and  labour  from  start  to  finish.  He  had  thoroughly  learned  his 
trade  and  took  pleasure  in  comparing  his  productions  with  those  of 
his  fellow  workmen,  and  he  took  a  keen  interest  in  his  work  quite 
apart  from  the  fact  that  it  brought  him  in  so  much  money  per  week. 
Now  that  the  world  has  become  more  comjilex.  it  is  no  longer  possible, 
in  most  cases,  for  a  man  to  make  one  article  throughout ;  he  has  to  do 
one  process,  he  is  only  one  of  a  team  engaged  in  carrying  out  that 
particular  job. 

We  must  start  with  the  young  boys  just  beginning  their  industrial 
life,  and  see  that  their  education  is  continued  •fter  they  have  left  the 
elementary-  school.  We  must  subject  them  l>oth  at  home  and  in  thf 
schools  to  linn  but  kind  discipline  and  teach  them  as  much  .as  possibto 
of  the  history  and  principles  underlying  their  tra<le. and  to  try  to 
induce  in  them  a  pride  and  interest  in  the  work  of  the  firm  of  ipu^'h 
tliey  form  .%  unit,  so  that  they  will  .sconi  to  scamp  their  work  a*n  ^^H 
lake  a  pri<le  in  helping  to  make  the  pro<lucts  of  their  firm  second  f<i 
none. 

Most  of  us  here  have  arrived  at  that  st.age  when  wefe'"'  <''■'•  ^*"<* 
can  .set  a  limit  to  our  own  jxissible  develojuuent,  and  oar  thoughts 
our  holies,  and  our  anxieties  arc  for  our  sons,  to  see  that  they  are 
projKTly  (>quip|>ed  for  the  light.  I  feel  that  there  arc  many  present 
more  conversant  with  the  problems  involve*!  in  the  jiroi>er  training 
of  the  boys  who  are  to  l>e  the  future  electricAl  workmen  than  I  can 
claim  to  be.  but  the  outsider  sometimes  sees  most  of  the  pnne.  and 
my  exjx'rience  may  jio.ssilily  help  me  to  put  a  few  considerations 
lK»fore  you  and  thus  initiate  a  useful  di-scussion. 

In  the  old  days  a  boy  wishing  to  learn  a  trade  w.as  Ixwnd  a]i]iren- 
ticed  t<i  a  ni.a.sfer  craftsman  who  undertook  gener.dly  U^  feed  and 
clothe  him  and  teach  him  his  trade.  The  jx'riod  of  ajiprenticeship 
was  normally  seven  years,  it  being  considered  that  this  term  was 
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none  too  long  for  a  boy  properly  to  learn  his  trade  and  to  reimburse 
his  master  by  service  for  the  training  he  had  received.  The  boy  was 
bound  to  serve  his  master,  to  keep  his  secrets,  not  to  waste  his  goods 
and  to  obey  all  his  lawful  commands,  and  fairly  drastic  powers  of 
correction  were  givenjto  the  master  in  the  event  of  the  apprentice 
])roving  idle  or  disobedient.  On  completion  of  his  apprenticeship 
the  boy  became  a  journeyman  and  was  eligible  to  join  the  guild  and 
in  time  to  take  apprentices  of  his  own. 

In  the  time  of  Queen  Elizabeth  it  Wiis  enacted  that  no  person 
should  exercise  any  trade  or  mystery  without  having  served  a  seven- 
years'  apprenticeship,  and  it  should  be  borne  in  mind  that  this  applied 
not  to  craftsmen  alone,  but  to  lawyers,  doctors  and  other  learned 
professions. 

Various  abuses,  however,  crept  in,  such  as  the  restriction  of  the 
number  of  apprentices  in  order  to  keep  all  the  trade  in  as  few  hands 
as  possible,  and  in  1814  the  act  of  Queen  Elizabeth  was  repealed  in 
so  far  as  it  enacted  that  nojperson  should  engage  in  trade  without 
having  served  a  seven-years'  apprenticeship.  Apprenticeship  was 
made,  therefore,  optional  instead  of  compulsory,  and  any  person  was 
free  to  exercise  any  occupation  of  a  mechanical  or  trading  kind  for 
which  he  deemed  himself  qualified.  Apprenticeship  still  continued 
but  Avith  the  substitution  of  trading  companies  for  the  individual 
master,  and  the  general  change  in  the  whole  industrial  world  brought 
about  by  the  introduction  of  power-driven  machinery,  the  system 
became  greatly  weakened.  To  the  older,  longer  established  trades 
it  still  remains  the  generally  accepted  channel  of  entrance,  but  in 
many  trades  the  greater  proportion  of  the  men  now  engaged  have 
drifted  mto  the  work  without  any  proper  training  at  all. 

The  need  for  something  to  take  the  place  of  the  old  apprenticeship 
has  led  to  the  institution  of  technical  schools,  which  in  England  were 
first  established  toward  the  latter  half  of  the  last  century  under  the 
direction  of  a  Government  Department  known  as  the  Science  and  Art 
Department  and  of  the  City  and  Guilds  of  London  Institute.  With 
the  exception  of  a  few  higher  trade  schools  and  institutes  designed 
for  the  education  of  those  destined  to  fill  the  upper  ranks  in  the 
industrial  army,  the  technical  schools  have  necessarily  been  re- 
stricted to  evening  classes,  and  splendid  as  has  been  the  work  which 
they  have  done  and  are  doing,  it  must  be  confessed,  I  fear,  that  they 
do  not  meet  all  requirements,  more  particularly  for  the  rank  and  file 
of  the  industrial  army.  The  average  boy  of  this  class  leaves  school 
at  the  age  of  about  14,  an  age  when  he  is  only  just  beginning  to  be  in 
a  position  to  take  advantage  of  educational  facilities,  and  only  too 
frequently  is  put  to  that  employment  which  oflEers  the  greatest 
immediate  salary,  without  any  consideration  being  given  to  his 
future  prospects.  'id 

A  boy  finds  that  by_^becoming  aa  errand  boy,  a  van  boy  or  a  news- 
paper boy,  he  can  earn  at  once^more  money  than  if  he  attempts  to 
learn  a  trade,  and  at  the  same  time  he  is  under  less  disciplined  con- 
trol. As  it  is  not  compulsoryjfor  him  to  attend  any  continuation 
school,  he  perhaps  naturally  decides  that  he  has  finished  his  educa- 
tion. The  result  is  that  after  a^few  years  when  he  wants  a  man's 
job  and  a  man's^^wage,  he  can^et  neither  and  joins  the  army  of 
unemployed.  Even  if  he  be  apprenticed  to  a  trade  he  finds  that  by 
the  time  the  evening  comes  he  is  too  tired  properly  to  profit  by  the 
evening  classes  at  the  technical  school,  and  every  technical  teacher 
knows  how  the  numbers  attending  the  classes  fall  off  as  the  session 
wears  on. 

The  standard  of  discipline,  both  at  home  and  at  school  has  fallen 
very  greatly  of  late  years,  and  in  the  absence  of  any  compulsion  it  is 
only  the  exceptional  boy  who  steadily  attends  the  evening  school 
and  profits  by  what  it  has  to  offer.  Quite  apart  from  this,  however, 
the  average  course  in,  say,  electrical  work  tries  to  cover  so  much 
ground  and  to  meet  the  needs  of  lads  in  so  many  different  branches 
of  electrical  work  that  the  boy  often  gets  out  of  his  depth,  becomes 
discouraged  with  the  difficulty  and  remoteness  from  his  trade  life  of 
the  class  work  and  gives  up  before  the  end  of  the  session.  The  net 
result  is  that  only  a  very  small  percentage  of  those  entering  yo\ir 
trade  ever  receive  any  systematised  training  in  it.  What  is  the 
remedy  ?  My  own  belief  is  that  we  shall  in  time  have  to  make 
attendance  compulsory  for  about  eight  hours  a  week,  at  a  trade 
continuation  school  up  to  the  age  of  at  least  18,  this  attendance  being 
made  in  working  hours. 

I  should  like  every  one  here  to-night  to  read  a  little  book  by  ]VIr. 
R.  H.  Best,  chairman  of  Best  &  Lloyd,  and  Mr.  C.  K.  Ogden,  of 
Magdalene  College,  Cambridge,  entitled  "  The  Problem  of  the  Con- 
tinuation School."  The  authors  point  out  very  clearly  the  problem 
and  show  how  it  has  been  successfully  solved  elsewhere.  There 
is  an  old  Latin  tag  which  tells  of  the  wisdom  of  learning  from 
one's  enemies,  and  much  as  we  loathe  and  detest  some  of  their 
methods  there  is  no  doubt  that  as  regards  their  technical  educa- 
tion there  is  much  that  we  can  with  great  advantage  learn  from 
the  Germans. 


In  the  town  of  .Munich  (fxjpulation  (KX),(XXJ)  every  h>oy  between  the 
ages  of  14  and  18  must  attend  in  the  day  time  the  Hpccial  trade  ichool 
instituted  for  mf^mbers  of  his  trarlc  alone.  There  are  8cho<^  for 
every  trade  cajjable  of  providing  more  than  20  pupiLi.  These  schoobt 
are  entirely^free  and  are'each  managed^by  a  committee'repmenting 
the  trade,  the  municipality  and  the  schfxil.'^the  expen.se»being  share*! 
equally  by  the  municijjality  andjthe^trafjes^conceniwl.  t»The  hxjy-> 
attend  for  an  average  of)[eight  hours  weekly,yx;tween  7  a.m.  and 
7  p.m.,  either  one  whole  day  or  two  halves,  to  .siuitUhe  convenienr-e 
of  the  employers,  who  are  obliged  in  every  ca.se  to  allow  the  time  and 
see  that  their  youngTemployees  or  apprentices'attend.'*  Ever>'  boy, 
whateve.  his  trade,  devotes  one  hour  weeklyjto^tradearitbmetic  and 
bookkeeping,  one  hour  to  composition,  busines.s  letters  and  reading, 
and  one  to  citizenship,  good  behaviour.'and  hygiene,' theTremaining 
time  being  directcd'to  drawingandjinformation  about^his  special 
trade,  goods  and  tools.  During  the  first  two  years"  he^does  no  prac- 
tical work  as  he  is^supposed  to  be  learning  thatjin  his  master's  shop. 
But  the  last  two  years  they  get'practical  work  of^a^higher  grade  than 
they  are^likelyjto;get  in  their  shop.  There  are  now  10  school  build- 
ings distributed  throughout  the  tovm  providingTfor'no]  !•  '  '  56 
different  trade  schools,  employing  entirely  loO  teachers  v.  her 

300  who  give  lessons  there  in  addition^to^their  ordinary  work.  The 
teachers  comprise  school  teachers,  master-workmen,*  joumejTnen 
and  artisans.  There  are  special  schools  for  bakers,  butchers,  cooks, 
chimney  sweeps,  tool  makers,  gunsmiths,'waiters,'coachmen,  in  fact 
for  every  trade,  each  taught  not  only  by  trained  educationalists  but 
by  practical  men  actually  engaged  in  the  trade,  and  under  the  direct 
supervision  of  the  trade. 

The  results  of  these  schools  have  been  most  excellent,  over  90  per 
cent,  of  the  boys  leaving  the  elementary  school  at  the  age  of  14  going 
straight  to  definite  taught  trades.  We  have  not  in  this  countrj'  gone 
as  far  as  this,  we  have  attacked  the  problem  in  our  own  indi\idualidtic 
way,  but  there  are  signs  that  the  principles  underh'ing  the  Munich 
system  have  found  acceptance  also  amongst  many  of  our  leading 
educationalists  and  business  men. 

As  you  are  more  immediately  concerned  with  the  welfare  of  men 
in  the  electrical  contracting  trade  perhaps  I  cannot  do  better  than 
refer  to  the  system  which  has  recently  been  worked  out  by  the  Ga8 
Light  &  Coke  Company  for  training  your  friendly  rivals,  the  gas 
fitters.  Realising  the  need  for  a  better  system  of  training  boys 
wishing  to  become  gas  fitters  they  approached  the  London  County 
Council  and  a  joint  scheme  of  practical  training  and  general  educa- 
tional classwork  has  been  evolved. 

Boys  are  indentured  for  a  term  of  four  years  commencing  between 
the  age  of  14  and  16.  For  the  first  six  months  the  boys  are  engaged 
in  a  special  workshop  which  the  company  have  erected  for  the  purpose, 
where  they  learn  the  use  of  tools  and  receive  brief  simple  lectures 
from  the  company's  foreman,  dealing  with  the  practical  piirt  of  their 
work.  The  next  six  months  they  go  out  on  the  district  with  the 
fitters.  In  the  second  year  the  same  routine  is  followed,  first  six 
months  in  the  shops  at  more  advanced  work,  and  the  next  out  with 
the  fitters.  During  the  whole  of  these  two  years  they  spend  9  to  10 
hours  per  week,  during  working  hours  (generally  three  afternoons), 
at  the  Westminster  Technical  Institute,  where  the  L.C.C.  have 
arranged  a  special  continuatit^'ii  school  for  them  in  mechfuiical  drawing, 
workshop  arithmetic,  spelling,  punctuation,  English  composition 
and  letter  writing.  After  the  end  of  the  second  year  the  educational 
classes  are  held  in  the  evening,  every  boy  being  required  to  attend 
two  evenings  a  week  (4  J  hours)  at  classes  in  gas  supply  and  English, 
and  after  the  apprenticeship  is  over,  they  are  still  expected  to 
attend  at  least  two  evenings  a  week.  By  a  system  of  weekly, 
monthly  and  terminal  reports,  the  company  is  kept  in  close  touch 
with  the  educational  work  and  can  ensiu^  punotUiU  and  regular 
attendance. 

The  results  have,  I  imderstand,  been  most  siitisfactorj-.  In 
summing  up  the  results,  the  manager  of  the  company  in  a  Paper  he 
read  on  the  scheme,  some  time  ago,  Siiid  : — 

"  Compare  the  boy  trained  as  I  have  described— one  who  has 
pride  in  liis  work  and  a  real  knowledge  of  his  craft— with  one  who 
has  been  allowed  to  pick  up  information  anyhow.  The  one  can  go 
all  over  the  world  and  earn  a  good  wage,  the  other  is,  as  a  rule, 
amongst  those  who  are  only  tolerated  by  an  employer  and  who  are 
discharged  first  when  work  is  slack." 

Did  time  permit  I  should  much  like  to  go  more  into  detail  as  to 
the  training  given  in  these  and  similar  cases,  but  I  think,  perhaps, 
enough  has  been  said  to  show  the  lines  on  which  experience  has 
shown  that  we  can  best  proceed.  I  would  urge  the  employers  in  the 
London  district  to  make  a  commencement  by  agreeing  on  a  imiform 
system  of  apprenticeship.  Thei-e  should,  I  think,  be  no  premium 
asked,  or  at  any  rate  only  a  nominal  one.  The  term  should  be  for  at 
least  four  ycai-s,  terminable  by  the  master  at  any  time  in  the  event  of 
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laziness,  disobedience,  or"' improper  behaviour  on  the  part  of  the 
apprentice.  This  may  atjfirst  seem  unfair,  but  it  must  be  remem- 
bered that  the  master  can  no  longer  exercise  those  old-fashioned  and 
somewhat  drastic  methods  of  upholding  discipline  which  were  in 
fashion  in  Queen  Elizabeth's  time,  and  experience  has  unfortunately 
shown  that  frequently  if  an  apprentice  has  paid  a  premium  and  his 
articles  cannot  be  broken,'he  presumes  on  the  situation  and  cannot 
be  made  to  work  properly. 

It  is  not  likely  to  lead  to  hardship,  because  if  the  boy  does  not  behave 
proijerly  to  begin  with,  it  is  no  hardship  to  get  rid  of  him,  and  later 
on  when  he  has  begun  to  learn  his  trade,  the  master  is  not  likely  to 
dismiss  him  and  thus  lose  his  services  without  very  good  and  suffi- 
cient reason.  It  should  be  one  of  the  conditions  of  the  indenture  that 
the  master  allows  the  necessary  time  and  that  the  boy  attends  the 
trade  school  of  hLs  particular  trade  for  at  least  eight  hours  i^er  week, 
during  the  whole  term  of  his  apprenticeship,  the  classes  being,  at  any 
rate  for  the  first  two  years,  held  during  working  hours. 

I  have  reason  to  believe  that  there  would  be  no  difficulty  in 
arranging  with  the  County  Council  and  Board  of  Education  a  scheme 
of  combined  practical  and  theoretical  education,  the  masters  under- 
taking the  practical  work  including  instruction  by  foremen  and 
practical  men,  and  the  County  Council  providing  special  continua- 
tion classes  at,  say,  two  convenient  centres.  These  classes  could  be 
held  in  some  existing  institutes  which  are  principally  used  for  evening 
classes  and  are  frequently  not  fully  occupied  during  the  day.  Both 
employers  and  employees  would  be  represented  on  the  board  of 
management,  and  I  am  sure  that  there  must  be  many  members  of 
your  Association  who  would  be  able  and  willing  to  give  practical 
instruction.  Both  masters  and  men  would  thus  be  interested  in  the 
training  of  the  lads  belonging  to  their  firm  and  the  boys  would  be 
encouraged  to  do  their  best.  A  healthy  rivalry  might  be  created 
between  the  lads  of  different  firms,  which  would  be  continued  as  they 
grew  older,  with  the  result  that  they  would  take  a  pleasure  in  working 
to  make  their  shop  superior  to  all  rivals.  In  this  way  they  would 
acquire  the  habit  of  taking  a  pride  in  their  work  to  their  own  con- 
tentment and  happiness  and  to  the  great  profit  of  the  nation.  Em- 
ployers also  must  remember  that  the  good  wUl  of  a  firm  consists  not 
in  its  past  history  or  in  its  list  of  customers,  but  in  the  possession 
amongst  its  staff  and  workmen  of  that  love  of  good  work  and  of 
pride  in  themselves  and  their  shop  which  will  not  allow  them  to  let 
a  piece  of  careless  work  leave  their  hands. 

I  know  that  a  number  of  objections  can  be  raised  on  points  of 
detail,  but  I  venture  to  think  that  on  the  broad  lines  laid  down,  there 
can  be  worked  out  a  practical  scheme  of  the  greatest  benefit  to  your 
industry,  and  indirectly  to  the  nation  at  large. 

Wo  are  all  of  us  to-day  working  together  in  order  that  we  may 
continue  to  carry  on  our  British  institutions  and  civilisation  in  our 
own  way ;  let  us  see  to  it  that  after  the  war  the  lesson  in  co-operation 
and  mutual  assistance  is  not  thrown  away.  We  have  given,  and  are 
giving, of  our  best  blood  in  this  fight  for  our  country;  let  us  so  act 
that  when  the  war  is  over  Britain  is  more  efficient,  better  organised 
and  happier  than  ever  before,  so  that  those  who  have  laid  down  their 
lives  for  her  sake  shall,  as  they  look  down  on  us,  feel  that  their  sacrifice 
has  not  been  in  vain. 


DISCUSSION. 

Mr.  I^Asiii.KKJii  I'liirrs.  in  (i|..riin;.'  tlic  <iiw;UH.sion.  thought  that  some 
Bucli  Hclirm.-  jis  thiit  outlint'd  by  the  I'rcKidciit  was  very  neci'ssary,  but 
there  certainly  wan  the  great  difficulty  that  at  the  present  time  l>oy8 
with  practically  no  iduoation  or  tuition' were  able  to  »!arn  as  nnich  as  26k. 
jHir  week  in  hlind-aljcy  tradcH.  For  wonie  years  past  liis  lirni  had  taken 
tli(^  boyH  of  their  workmen,  ami  in  nuiny  caws  they  liaii  done  extremely 
well.  Tliey  were  not  indent  und.  Vlr.  Dykes'' su^rKestion  was  uii- 
(ioiihtedly  a  solution  (.f  tin-  proMeni.  jjrovidod  they  could  iKMissured  that 
the  boys  would  stay  with  thcui,  and  not  go  somewhere  else  for  an  e.xtrii  L's. 
por  week. 

Mr.  J.  M.  {'howdy  thotij-ht  that  the  jxiint  which  stood  out  i)romi- 
nontly  was  the  ({•tfieulty  of  K<'tliii>;  sw(  h  thiuj^s  arranged  without  isome 
form  of  (■omi)u!sinn.  ,Somo  kinrl  of  indenture  shou  d  Ix-  drawn  uji,  and 
Homethinu  delinito  done,  instead  of  goin^;  on  in  the  hajihazard  manner  in 
which  we  were  going  at  the  prewmt  moment.  In  his  opinion,  t)ne  of  the 
great  elTects  of  this  war  woidd  Ik<  that  it  would  open  iM(i].le"8  eyes  t<>  the 
fact  that  the  (Jermans  eould  teach  us  a  great  deal  in  the  way  of  oiganisji- 
tion.  They  tuight  to  have  some  ngreenunt  lietween  their  n:#ociation 
and  the  Klectrieal  .Masters'  Association  for  making  arrangements  in  con- 
nection with  the  Ix.ys  ni  their  .Mnploy  at  the  |)resent  time.  The  Elec- 
trical Masters'  As.sociation  had  U-en  talking  about  the  matter  for  a  long 
time,  but  HO  U\x  had  done  nothing.  It  was  for  the  Association  of  .Sujier- 
vising  Klectricians  to  find  some  way  of  m.ikint  i>rogre(*s. 

-Mr.  ('.  .J.  Hamstkk  thought  that'the  ditlieultv  of  tlu>  afternoon  classes 
was  to  spare  tlie  lioys  from  their  practical  work  in  order  to  attend  them. 
The  Kleetrieal  Contractors"  Association  (Incorporated)  LiveriH>ol  Hranch 
had  adopted  a  form  of  moilel  iiulentme  for  aiiprenticeship.  which  would 
give  them  somo  idea  of  what  the  maetc.s  iu  that  district  couaidercd  to  be  a 


fair  and  adequate  wage  for  boys  learning  the  electrical  trade.  This  was 
as  follows  : — 

Ist  year     28.  6d.  per  week  and  overtime  at  the  rate  of   1  Jd.  per  hour. 

2nd     „      56.  Od.         „  „  „  3d. 

3rd      „       76.  6d.  „  „  „  -t^d. 

4th       ,     10s.  Od.       !  „  „  „  6d. 

oth      „     12s.  6d.        '„_  „      ^  „  TJd. 

That,  in  his  opinion,' was'certainly  not  an'adequatewage  for  London, 
The  electrical  employers  of  London  could  not  control  the  home  fife  of  a 
boy,  but  by  giving  him  an  adequate  wage  they  would  assist  him  and  tend 
to  show  him  that  by  sticking  to  his  trade  there  was  a  big  future  before 
him.  He  had  had  practical  exfjerience  of  teaching  in  night  schools,  and 
could  assure  them  that  the  boys  were  far  too  tired  and  unfit  to  learn  any- 
thing in  the  evening.     Afternoon  classes  were  undoubtedly  necessary. 

Mr.  R.  R.ANKix  thought  that  the  great  difficulty  in  getting  on  with 
indentures  was  to  get  a  move  on  the  working  man.  Anyone  who  had 
anything  to  do  with  workmen  knew  that  they  did  not  turn  out  anything 
like  what  they  could  do,  and  it  was  up  to  the  Association  to  get  at  the 
boys  and  put  different  ideas  into  their  heads  in  their  early  life.  There 
seemed  to  be  no  such  thing  in  the  workman  nowadays  as  pride.J 

Mr.  J.  M.  Crowdy  doubted  whether  an>-thing  could  be  done  by 
merely  convincing  the  bo5's.  In  most  casis  the  only  thing  to  do  was  to 
force  them.  Some  binding  agreement  ought  to  Ix;  made  between  the 
electrical  employers  and  their  Association.  lYide  was  undoubtedly  a 
thing  that  was  lacking. 

Mr.  K.  W.  Whitley  considered  that  there  should  be  some  rule  among 
employers  that  no  boy  should  be  taken  on  unless  he  had  gone  through  a 
certain  amount  of  training.  It  seemed  to  him  that  as  the  cost  of  the 
whole  matter  would  fall  upon  the  employer,  it  was  up  to  that  gentleman 
to  settle  the  business. 

Mr.  C.  R.  Bates  thought  that  a  good  solution  of  the  picture  palace 
problem  was  to  make  such  places  educational.  He  admired  the  boy  who 
left  his  employment  in  order  to  get  2s.  more  a  week.  If  the  apprentice- 
ship system  ativocated  by  the  President  was  adopted,  he  would  like  to 
know  what  was  to  hapjxjn  to  boys  who  were  discharged  for  some  reason 
or  other.  It  had  been  suggested  that  the  masters  should  form  a  com- 
mittee, and  take  a  number  of  apprentices  themselves.  That  was  all 
right,  but  it  was  not  on  broad  enough  lines.  It  should  be  a  national  pro- 
gramme rather  than  a  local  effort.  The  lack  of  practical  instruction  in 
Board  Schools  was  no  doubt  atthe  bottom  of  all  the  trouble.  If  the  el©«- 
trical  trade  did  the  same  thing  as  the  gas  fitters  it  would  simply  be  working 
on  the  lines  of  setting  up  a  model,  so  that  one  could  put  it  lorward  as  the  re- 
sult of  experience  as  the  lines  on  which  the  national  system  should  be  based. 

Mr.  H.  M.\KRYAT  had  had  some  experience  in  his  own  business  with 
apprentices.  He  gave  the  boys  no  wages  the  first  year,  then  5s.,  10b., 
15s.  and  20s.  per  week  for  the  next  four  years  respectively,  and  although 
some  of  the  boys  had  been  earning  14s.  jH'r  week  liefore  starting  with  him 
lie  liad  found  no  lack  of  parents  wiUing  to  apjirentice  their  boys  on  those 
terms.  It  was  a  condition  in  the  indenture  that  the  firm  should  pay  for 
the  evening  classes,  and  that  the  boy  should  attend,  but  he  wa«  sorry 
to  say  that  the  attendance  fell  off  terribly.  He  strongly  suspected  that 
the  nature  of  the  education  given  wa«  the  reason  for  it.  Ho  considered 
that  every  contractor  should  be  allowed  to  choose  his  own  rate  of  wages. 

Mr.  J.  R.  Laider  thought  that  the  lads  should  be  encouraged  a  httle 
more,  and  that  the  masters  should  offer  a  bonus  in  some  shape  or  form  to 
those  lads  making  the  best  progress.  Afternoon  classes  were  no  doubt 
difficult  to  arrange,  but  by  splitting  the  boys  into  batches  something 
might  be  done. 

Mr.  (i.  GoRRiNGE  did  not  care  for  the  binding  of  l>o\-s,  on  account  of 
the  danger  of  some  of  them,  knowing  that  they  could  not  be  discharged, 
becoming  a  nuisance  to  the  firm  employing  them.  There  should  be 
some  arrangement  whereby  a  boy  placed  under  a  cert-ain  man  should  bo 
allovrcd  to  remain  with  that  man  for  a  given  time,  so  that  there  might  be 
jK-rsonal  interest. 

Mr.  F.  V.  Hkritaok  thought  there  was  a  lam^mtable  lack  of  oo-opera- 
tion  Ixjtween  night  schools  and  masters  of  appn-ntices.  Teaching  in 
night  schools  was  very  eUp-shod.  and  most  of  thi-  time  seemed  to  be 
wasted.  He  knew  of  a  firm  in  Philadelphia  having  a  system  of  appren- 
ticeshi|)  and  afternoon  classes,  which,  on  account  of  sphtting  the  boys  op 
into  three  classes,  worked  very  welL 

Mr.  ('.  R.  Hates  said  that  the  discuKsion  would  undoubtedly  do  good, 
but  they  had  unfortunately  got  no  furtlur  in  the  matter.  It  was  a 
question  which  really  rested  with  the  electrical  masters.  On©  thing 
which  wouM  no  doubt  stand  in  the  way  w.i*  the  cost.  They  must,  how- 
ever, have  a  working  model  to  start  with,  ami  if  the  Electrical  Manu- 
facturers' Association  could  be  induced  to  start  the  thing  right  away 
something  could  l>e  done. 

Mr.  RASHi.KKiU  I'liiri's  8uggei«te<l  that  tlio  Asisociation  of  Super- 
vising Kiectricians  should  form  a  committ<'e  to  meet  the  Electrical  Con- 
tracttirs"  Association  for  the  purpose  of  discussing  the  matter.  He  would 
undi-rtake  to  jmt  the  viewsexpn-swMlduring  the  discussion  beforv  the  Elec- 
trical Contractors'  Assoeiatitm.  That,  at  any  rate,  would  mH  the  ball  rolling. 
Mr.  A.  H.  DvKKs  t>aid  that  what  he  wanted  was  to  sit-  that  the  ordi- 
nary education  of  the  l>ov  was  continued.  They  did  not  want  a  man  to 
bo  a  workman  and  nothing  else.  They  were  out  to  train  citizens,  and, 
therefore,  they  wanted  to  widen  thi>  boy's  mind.  It  would  no  doubt 
mean  a  good  deal  <if  self-8ae.rific«\  and  while  a  boy  was  learning  his  trade 
lie  must  stick  to  the  tirm  which  n'  liing  him.     He  thought  that  the 

afternoon  classi-s  could  Ik.  so  an  i  hat  the  same  matt*'.r  was  Inught 

for  a  whole  wi>ek.  which  would  enable  the  bov  to  attend  at  the  most  con- 
venient time.  The  Board  of  Education  an^  the  London  County  Council 
would  give  assistance  iu  the  matter  if  the  masters  were  willing  to  under- 
take it. 
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APPARATUS  FOR  PROTECTING  ELECTRICAL  MA- 
CHINERY AGAINST  ABNORMAL  ELECTRICAL 
CONDITIONS.* 

BY   C.   C.    GARRARD. 

{Continued  from  p.  918,  Vol.  LXXV.) 

Summary. — The  author  deals  first  with  the  conditions  which  give  rise 
to  abnormal  electrical  conditions  of  a  transient  type,  such  as  those  due  to 
switching,  arcs  and  sparks.  Methods  of  suppressing  arcs  to  earth  are 
described.  The  author  then  passes  on  to  pressure  rises  between  the 
turns  of  electrical  windings,  and  those  due  to  causes  exterior  to  the 
aystem,  such  as  lightning.  Various  protective  devices  are  described, 
8Uoh  as  water  jet  earthing  resistances,  the  Moscicki  and  other  condensers, 
Giles'  valve  and  the  more  ordinary  lightning  arresters.  In  conclusion  the 
question  of  earth  plates  is  considered. 


LIGHTNING  AREESTEES  FOE  CONTINUOUS 
CUEEENT. 

Aluminium  Electrolytic  Lightning  Arrester  for  Continuous 
Currents. — There  is  no  doubt  that  the  best  form  of  lightning  ar- 
rester for  continuous  current  is  the  aluminium  electrolytic  cell. 


Fia.  40. — Aluminium  Electrolytic  Lightning  Abeester  with 

Charging  Relay. 

On  continuous-current  circuits  the  aluminium  cell  can  be  con- 
nected directly  between  the  lines  and  earth  without  including 
any  spark-gap  in  circuit.  The  disadvantages  inherent  to  the 
spark-gap  in  series  with  a  condenser  are  thus  done  away  with. 
The  continuous-current  voltage  keeps  the  aluminium  plates 
always  formed.  Both  high  and  low  frequency  discharges  pass 
readily  through  the  cell ;  thus  such  arresters  safeguard  the  ma- 
chinery also  against  voltage  rises  due  to  breaking  inductive 
loads  (extra  currents).     On  some  iastallations  such 
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PiQ.  41. — Diagram  of  Connections  of  Aluminium  Electrolytic 
Lightning  Arrestee  for  C.C.  Circuits  with  Charging  Relay. 

rises  are  very  troublesome.  Cases  have  come  before  the  present 
writer  where  every  time  a  circuit  breaker  operated,  or  a  short 
circuit  occurred,  a  breakdown  in  insulation  somewhere  in  the 
station  took  place  due  to  inductive  rises.  In  the  first  instance, 
the  installation  was  a  direct-current  colliery  iu  which  a  single 
core  armoured  cable  was  used,  the  return  being  via  the  armour. 
The  second  case  was  an  electrochemical  works  where  the 
•  Copyright.     All  rights  reserved. 


positive  and  negative  were  separated  through  the  enflr.     '.- 
stallation  by  a  distance  of  several  feet.     Thu«  the  netv. 
a  large  self-induction.     In  such  cases  it  is  good  y>:-:' mo    :., 
connect  aluminium  cells  across  the  t*;rrainaLs  rjf  dyi.. 
where    dangr^rous   ri.ses    may    be    expected.     Vvjl.    4" 
trates    a    continuous-current    aluminium    arrester    for    .OOJ 
volts.     In  the  lid  will  be  noticed  the  charging  relay.     The 
object  of  this  is  to  insert  a  resistance  in  .series  at  the  moment 
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Fig.  42. — Alumtnium  Lightnino  Arrester  tor  C.C.  CiBcurre 
(arrangement  to  cut  out  E  when  in  normal  nimiing  condition). 

of  connecting  up.  After  the  very  short  time  required  for 
forming  the  plates  the  resistance  is  automatically  cut  out  of 
circuit.  In  Fig.  41,  C  represents  the  condenser,  and  it  will  be 
seen  that  directly  the  current  falls  to  the  normal  small  leakage 
value  the  resistance  E  is  short-circuited.  F  is  a  fuse  and  I  a 
switch.  The  induction  of  the  coil  E  is,  of  course,  small,  but  is 
always  in  circuit  when  the  diagiam  of  coimections  shown  is 


FiQ.  43. — Internal  Construction  of  Aluminium  Eusctbolvtio 
Lightninq  Akrestbr  fob  Continuous  Current. 

used.  If  possible,  therefore,  it  is  better  practice  to  have 
another  switch  to  cut  K  entirely  out  of  circuit  when  C  is  charged- 
This  switch  can  be  combined  with  I  if  desiied  to  make  a  fool- 
proof arrangement  {see  Fig.  42). 

The  internal  construction  of  such  an  aluminium  cell  is  shown 
in  Fig.  43.  Fig.  44  illustrates  a  convenient  form  of  electrolytic 
cell  combined  with  a  choke  coil,  the  whole  being  moimted  on  a 
bracket  for  ease  of  erection. 
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Magnetic  Blow-out  Lightning  Arresters  Jor  Continuous 
Current. — Arresters  in  which  the  magnetic  blow-out  effect 
of  the  dynamo  current  which  follows  the  discharge  has 
been  used  to  extinguish  the  arc  across  the  spark  gap  have  been 
considerably  used,  especially  on  traction  circuits.  The  first 
principle  of  construction  of  such  arresters  is  that  the  dis- 
charge should  not  have  to  pass  through  the  inductive  winding 
of  the  blow-out  electromagnet.  Such  an  arrester  is  illustrated 
in  Fig.  45.     It  will  be  seen  that  it  consists  of  two  gaps,  A  and  B, 


Fio.  44. — Aluminium  Electrolytic  Lightning  Arrestee  Com- 
bined WITH  Self-contained  Choking  Coil.     (Lsenthal  &  Co.) 

in  series  between  the  line  and  earth.  The  second  gap  B  is 
shunted  by  the  resistance  rod  (100  ohms)  C.  The  discharge 
will,  therefore,  pass  across  A  and  through  C  to  earth,  or,  if 
heavy  enough,  across  both  the  gaps,  and  will  thus  have  an 
unimpeded  passage  to  earth.  Even  if  both  the  gaps  discharge 
a  certain  amount  of  the  following  dynamo  current  will  be 
shunted  through  the  resistance  C.  About  half-way  across  the 
resistance  C  a  tapping  is  taken  off  to  energise  the  magnetic 
blow-out  coil  D.     The  core  of  D  has  two  extended  pole-pieces, 
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J'"ui.  45. — Magnetic  Blow-out  Lightning  Auuf.steu  for  continuous- 
current  (HOO-volt)  tiiurns.     ((Jiiu ml  1''lcctric  Co.) 

E  and  E,  which  iinlnacc  the  spark  gap  A.  Directly  the  blow- 
out coil  is  energised,  therefor(\  a  magnetic  field  is  created 
across  the  gap  A  which  extinguishes  the  arc.  It  will  be  seen 
that  the  arrester  illustrated  in  Fig.  ir)  has  no  series  resistance. 
This  is  an  advantage. 

A  simpler  form  of  magnetic  Mow-out  arrester  can  In*  made 
by  using  a  single  g;ip  m  series  with  a  resistance.  The  blow-out 
coil  is  then  energised  from  a  ta])ping  across  part  of  this  resis- 
tance. tSucli  an  arrester  has,  of  course,  a  smaller  discharge 
capacity  by  virtue  of  the  series  resistance  than  the  one  illus- 
trated in  Fig.  45. 


LOCATION  OF  LIGHTNING  ARRESTERS. 
The  location  of  lightning  arresters  relative  to  tlie  incoming 
connections  is  a  matter  for  considerable  care.  Ob\'iously,  if 
the  arrester  is  to  protect  the  station  from  incoming  trouble 
from  the  line,  it  should  be  placed  immediately  at  the  entrance 
point  of  the  line.  The  choke-coil  should  be  between  the 
arrester  and  the  apparatus  to  be  protected.  The  earth  con- 
nection of  the  arrester  is  of  great  importance.  If  the  earth 
wire  make  many  turns  and  twistings  it  will  possess  considerable 
inductance  and  prevent  high-frequency  discharges  passing 
quickly  to  earth.  In  Fig. 46  are  represented  the  two  extreme  cases. 
The  line  comes  into  the  building  from  the  left.  Diagram  A 
is  the  worse  arrangement,  and  diagram  B,  with  the  short 
straight  earth  connection,  is  the  better.  It  may  not  always,  for 
constructional  reasons,  be  possible  to  instal  the  best  arrangement, 
but  in  any  case  great  attention  must  be  paid  to  providing  a 
good  earth  connection  as  free  as  ever  possible  from  induction. 

EARTH  PLATES  AND  CONNECTIONS. 
The  proper  action  of  all  lightning  arrester  apparatus  depends 
upon  obtaining  a  good  connection  to  earth  by  means  of  earth 
plates.  These  are  sometimes  made  of  iron  well  galvanised, 
say,  6  ft.  by  3  ft.  in  size  and  J  in.  thick.  Generally,  however, 
it  is  better  to  use  copper  plates,  in  which  case  somewhat  smaller 
ones — viz.,  4  ft.  by  4  ft.  by  -^  in.  thick — may  usually  be  used. 
Where  the  subsoil  is  liable  to  corrode  the  copper,  the  plate  may 
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be  tinned.  In  some  instances  local  conditions  demand  special 
and  more  complex  arrangements  to  secure  a  gudd  earth.  These 
take  the  form  of  cages  and  met^illic  frameworks  buried  in  the 
earth.  It  is  essential  that  the  soil  surrounding  the  earth 
plate  should  always  remain  moist.  To  this  end  it  is  sometimes 
necessary  to  insert  a  pipe  into  the  ground  in  the  immediate 
neighbourhood  of  the  earth  plate  doAni  wliich  wat«r  c^m  be 
poured  in  dry  weather. 

A  large  installation  will  naturally  have  a  number  of  earth 
plates.  In  fact,  each  iinportaat  piece  of  apparatus  requiring 
an  earth  connection  should,  as  far  as  practicable,  have  its  own 
earth  plat'C  installed  as  near  as  possible  to  the  apparatus  in 
question.  A  link  should  always  be  included  in  the  earth  wire, 
so  that  the  rcsist-ancc  to  earth  of  the  earth  }ilat.e  may  bo 
meiVMued.  All  earth  plat.es  in  a  station  should  be  coimected 
together  by  means  of  a  stout  copper  wire  or  strip  (arranged  on 
the  apjwratus  side  of  the  testing  link,  so  that  each  individual 
plate  can  be  isolated  for  testing  piirjxtses).  This  wire  should 
be  connected  to  all  earthed  metal  work  in  the  station,  such  as 
constructional  ironwork,  water  pipes,  &c.  On  no  account 
mu.st  water  pij>es  iiud  the  like  be  relied  upon  alone  for  the  earth 
connection.  The  earthed  frames  of  all  machinery  will,  as  a 
matter  of  course,  be  conx.ected  to  this  earthing  wire. 

As  regards  the  periodical  testing  of  the  resistance  of  earth 
plates,  the  Ikitish  Board  of  Trade  sj>ecifics  in  its  Regulations 
as  to  electric  power  on  tramways  and  light  railways  that  two 
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/^■earth  plates  {i.e.,  in  systems  having  an  un -insulated  return) 
should  he  used  at  a  distance  apart  not  under  20  yds.  These 
plates  shall  be  such  that  an  E.M.F.  not  exceeding  4  volts  shall 
caurte  a  current  not  under  2  amperes  to  flow  from  one  plate  to 
the  other  through  the  earth.  It  will  therefore  be  seen  that 
the  resistance  of  each  earth  plate  to  earth  must  not  exceed 
1  ohm.  This  provides  a  criterion  as  to  the  goodness  of  an 
earth  connection. 

Conical  Form  of  Earth  Plate. — A  convenient  form  of 
earth  plate  which  avoids  the  necessity  of  digging  a  large  hole 
in  the  ground  is  illustrated  in  Fig.  47.  It  is  constructed  of 
perforated  copper  sheet  tipped  with  a  solid  copper  point.  The 
cone  is  filled  with  pea-size  charcoal  or  coke.  A  braided  hollow 
copper  cable  is  soldered  to  the  copper  tip,  and  the  earth 
wire  is  soldered  to  the  cable.  A  copper  cap  is  placed  over 
the  top  of  the  cone.  To  instal  it,  a  hole  is  bored  in  the  ground 
with  a  post-hole  aiger,  and  filled  up  with  coke  with  the  cone 
in  the  centre.  The  coke  absorbs  moisture  by  capillary  attrac- 
tion, and  keeps  the  earth  around  it  moist.  The  hole  is  filled 
up  above  the  cone  kith  earth. 

Earth  Plates  onj  Colliery  Installations. — The  provision  of  a 
good  earth  connej^tion  is  of  special  importance  in  colliery 
installations,  havilg  regard  to  the  necessity  of  avoiding  danger 
of  shock.     If  a  siigle  earth  plate  having  1  ohm  resistance  be 
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Fig.  47— Conical  Fokm  op  Earth  Plate. 

used  should  this  If  called  upon  to  carry  momentarily  a  cur- 
rent of  500  ampeiES,  such  as  may  be  necessary  for  a  circuit- 
breaker  to  operate!  the  earth  plate  would  be  raised  to  a  voltage 
of  500  volts  above!  earth,  which  would  be  very  dangerous.  In 
the  memorandum' on  the  Electricity  Eegulations  [Coal  Mines 
Act,  1911  (Gener^  Eegulations,  July  10,  1913)],  issued  by  the 
British  Home  Ofice,  the  following  suggestions  as  regards 
earth  plates  appear  : — 

"  Earth  plales  may  be  of  copper,  cast-iron  or  galvanised-iron 
"  A  cast-iron  plate  with  projecting  forks  to  give  a  large 
contact  surface  forms  a  good  earth  connection.  Earth  plates 
should  be  not  less  than  4  ft.  square,  placed  preferably  in  an 
upright  positicn  in  the  ground,  packed  hard  on  each  side  with 
about  12  in.  o]  broken  coke  free  from  sulphur.  The  depth  at 
which  they  ar<  buried  must  depend  upon  the  condition  of  the 
ground  in  regard  to  moisture.  The  place  selected  should  be 
permanently  W3t  or  at  least  damp." 

C.  P.  Sparks  ('  Proceedings  "  I.E.E.,  Vol.  53,  p.  389, 1915)  has 
shown  that  earfh  plates  installed  under  favourable  conditions 
on  the  lines  here  recommended  may  have  a  resistance  of 
2  ohms  or  more  to  earth.  Even  two  such  earth  plates  connected 
together,  theref:)re,  would  be  useless  to  secure  safety.  Great 
attention  must,  therefore,  be  given  to  this  point  on  the  part  of 
all  engineers  in  charge  of  such  installations.  It  may  be  added 
that  station  earths  (as  described  on  page  12),  made  by  using  a 
number  of  plates  and  interconnecting  with  all  pipework,  &c., 
may  be  obtained  as  low  as  0-01  to  0-03  ohms  (C.  P.  Sparks, 
loc.  cit). 


CONDUCTION   OF  ELECTRICITY  THROUGH  METALS.' 


BY  SIB  J. 


J.  TUO.US(>.V,  '  >.>!.,  K.R..S. 

The  investigations  of  Kamerlingh  fMncs  on  the  resititance  o! 
metals  at  the  temj)crature  of  liquid  helium  have  led  to  results  which 
are  of  vital  importance  in  the  theorv'  of  ■"  .jyn  .    x.\u:\ 

have  shown,  for  example,  that  some  H'  •  in  a  ittat'e 

where  their  specific  resistance  is  less  than  the  one  hundred  thousand 
millionth  part  of  that  at  OX'.     The  transition  fron     "  ' 

the  resistance  is  diminishing  normally  with  Xhc  ■ 
one  where  they  pos.ser;s  this  super-conductiWty  takes  pla'^e  abruptly 
at  a  definite  temf)erature,  and  the  difference  in  the  electrical  pro- 
perties of  the  metal  above  and  below  this  temjjerature  are  a«  well 
marked  as  the  difference  in  elastic  properties  when  a  solid  meltJi  or  in 
the  magnetic  ones  when  a  piece  of  iron  passes  through  the  tempera- 
ture of  recalescence.  One  of  the  most  remarkable  effects  discovered 
by  Kamerlingh  Onnes  is  that  when  a  current  was  started  in  a  small 
ring  of  lead  at  a  temperature  of  about  4  deg.  absolute,  by  bringing  a 
magnet  close  to  it,  the  current,  instead  of  dying  away  !\n  it  would 
have  done  at  O'C.  as  soon  as  the  magnet  was  stopi)ed,  went  on  with 
practically  undiminished  intensity,  its  rate  of  decay  being  so  slow 
that  Kamerlingh  Onnes  estimated  that  it  would  take  four  days  to  fall 
to  half  its  initial  value.  This  power  of  transmitting  a  current  for  long 
periods  when  no  external  E.M.F.  acts  on  the  metal  is  one  that  has  to 
be  accounted  for  by  any  theory  of  metallic  conduction  ;  any  such 
theory  must  indicate  that  in  certain  metals  a  change  of  electrical 
state  takes  place  at  a  definite  temperature,  that  above  this  tempera- 
ture the  current  dies  away  almost  instantaneously  after  the  E.iLF. 
is  removed,  while  below  it  the  current  may  persist  for  days  without 
undergoing  any  considerable  diminution.  It  seems  to  me  that  this 
is  another  and  fatal  objection  to  the  theory  that  metallic  conductiwi 
is  due  to  the  presence  in  the  metal  of  free  electrons  which  drift  under 
the  electric  force,  for  no  permissible  increase  in  the  number  of  free 
electrons  or  in  the  mean  free  path  would  explain  the  difference 
between  the  ordinary  and  sujier-conducting  state.  In  the  case  of  the 
lead  ring  the  maximum  free  path  (equal  to  the  longest  chord  that  can 
be  drawn  in  the  ring)  cannot  be  more  than  a  few  millimetres. 

It  is  the  object  of  this  Paper  to  show  that  the  effects  discovered 
by  Kamerlingh  Onnes  are  in  accordance  with  the  theory  of  metallic 
conduction  which  I  gave  in  "  The  Corpuscular  Theorj-  of  Matter," 
page  86,  and  which,  with  the  substitution  of  an  electron  for  a  charged 
atom  is  substantially  the  same  as  that  given  in  my  ''  Applications  of 
Dynamics  to  Physics  and  Chemistry,"  1888. 

On  this  theory  the  atoms  of  some  substances,  including  the  metalp, 
contain  electrical  doublets — i.e.,  pairs  of  equal  and  opposite  electrical 
charges  at  a  small  distance  apart.  In  the  normal  state  of  a  body  the 
axes  of  the  large  number  of  doublets  occmring  in  even  a  small 
volume  are  uniformly  distributed  in  all  directions  ;  when,  however 
an  electrical  force  acts  on  the  body,  the  axes  of  the  doublets  tend  to 
point  in  the  direction  of  the  force,  and  the  moments  of  the  doublets 
have  a  finite  resultant  in  this  direction.  If  the  axes  of  the  doublets 
were  quite  free  to  set  in  any  direction,  tlie  smallest  electrical  force 
would  be  able  to  pull  the  axes  of  all  the  doublets  into  line  and  thus 
produce  the  maximum  polarisation.  There  are.  however,  several 
influences  at  work  which  limi^  the  number  of  doublets  which  point  in 
the  direction  of  the  electric  lorce. 

In  the  case  of  gases,  for  example,  there  are  collisions  between  the 
various  molecules  M-hich  tend  to  ki\ock  the  axes  of  the  doublets  out 
of  line  as  fast  as  they  are  brought  into  it  by  the  electric  force.  Lange- 
vin  has  calculated  from  the  principles  of  the  "  Kinetic  Theory  of 
Gases  "  the  magnitude  of  this  effect,  and  has  showii  that  if  M  is  the 
moment  of  each  doublet,  X  the  number  of  doublets  in  imit  volume, 
I  the  resultant  of  these  moments  parallel  to  x  and  X  the  force  cm  a 
doublet  in  this  direction, 

where  a;=MX/K^. 

^  bcng  the  ab.iolute  temperature  and  R<?  the  meari  kuietio  energy  of 
a  molecule  at  this  temj)eratiu-e  ;  when  .v  is  very  small  I^^NMj-. 
when  it  is  very  lurge  I=XM. 

In  the  case  of  solids  and  liquids,  thotigh  tlierc  may  not  Iv  collisions 
between  the  molecides,  the  rotation  of  the  molecules  endows  them 
with  a  quasi  rigidity,  making  each  molecule  behave  very  much  as  if 
its  axis  of  rotation  were  acted  on  by  a  restorijig  couple  pro)K)rtional 
to  the  angle  through  which  the  axis  is  displaced  and  projKirtional 
also  to  the  kinetic  energy  possessed  by  the  body  in  ^-i^tue  of  itn  rota- 
tion, it  behaves,  in  fact,  very  much  like  a  spring  whose  stiffness  is 
proportional  to  its  kinetic  energy.  The  value  of  I  will  he  a  fimction 
of  the  ratio  of  XM.  the  deflecting  couple  acting  on  thfl  doublet,  to  the 


*  Extract  from  a  Pajwr  read  before  the  Physical  Society. 
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restoring  couple  brought  into  play  when  the  axis  is  deflected  through 
unit  angle.  As  this  couple  is  proportional  to  the  average  kinetic 
energy  of  the  molecules,  we  have 

Thus  we  see  that  for  solids  and  liquids,  as  well  ar-  for  ga«es,  I  is  a 
function  of  MX/w;. 

We  need  not  here  go  into  the  question  whetlier  the  form  of  the 
function  depends  on  whether  the  t>ody  is  in  the  solid,  liquid  or 
gaseous  state.  It  is  sufficient  to  notice  that  whatever  the  state, 
when  a;=0,  F(a;)  =  0,  and  when  x=  oo,  F{3:)=  1.  m 

Thus  F(x)  will  be  represented  by  a  curve  of  the  type  shown  in 
Fig.  1.  The  force  X  which  occurs  in  the  expression  for  x  is  not 
merely  the  external  electric  force  acting  on  the  system  ;  the  7)olarised 
doublets  will  themselves  give  rise  to  strong  electric  forces,  and  X  is 
the  resultant  of  such  forces  and  the  external  electric  force.     We  shall 


Fig.  1. 

take  the  force  due  to  the  polarisation  of  the  doublets  as  proportional 
to  I  and  put  it  equal  to  H.     Thus  if  X^  is  the  external  electric  force, 

X=Xo  +  H, 


and 


or 


x= 

w 

Mifc       k 


This  relation  between  I  and  x  is  represented  graphically  by  a 
straight  line  and  the  value  of  I  corresponding  to  any  value  of  X^  can 
be  determined  ])y  finding  where  this  line  intersects  the  curve 

I=KMF(ar). 

The  effects  corrosjxmding  to  any  finite  value  of  T  will  be  the  same 
aa  if  I  doublets  yox  \uiit  volume  jiointed  in  the  direction  of  the 
electric  force,  while  the  axes  of  the  rest  were  imiformly  distributed 
in  all  directions  ;  and  we  may  ])icture  the  substance  as  containing  a 
number  of  chains  of  j)oIarise(l  atoms  whose  doublets  all  point  in  the 
direction  of  the  electric  force  as  in  Fig.  2. 

So  far  as  we  have  gone  there  has  been  nothing  to  differentiate 
between  insulators  and  metals  ;  in  each  of  these  the  doublets  set 
imder  the  electric  field  and  give  to  the  substance  specific  inductive 
ca))acity.  the  value  of  which  is  proportional  to  the  value  of  I  when 
Xo  i«  unity.  » 

»  It  will  be  noticed  that  the  electrons  in  the  atoms  of  the  subiitaneo 
will  b(Mindcr  t  he  influence  of  forces  excited  l)y  neighbourintr  jiolarised 
atoms.     'J'lniH  in  lli(>  case  rcj)n'scntcd  in  I  lie  figure  these  forces  (..  nd 

e®  e®  6®  es)  G®  0© 


-<- 


Fi(i.  2. 


to  ni.ikc  the  cli  c  Innis  in  A  move  towards  U  and  those  in  B  to  C,  wid 
HO  on.  On  this  llieory  the  jteculi.iriiy of  metals  is  that  electrons,  not 
necessarily  nor  jirobably  those  in  doublet.s.  arc  very  easily  abstracted 
by  these  forces  from  (he  atoms  when  these  are  crowded  together. 
Thus  we  may  supposr  th;il  under  these  forces  on  electron  is  torn 
from  A  and  goes  to  15.  anol  her  from  B  going  to  ('.  and  so  on  alonir  t  In- 
line, the  electrons  passing  ahmg  the  chain  of  atoms  like  a  companv 
in  single  tile  j)assing  over  a  series  of  strjiping  stones.  I>et  us  8upj>ose 
that  j)  electrons  ]ia,ss  along  (>arli  of  these  chains  per  second,  then  if 
there  arr  n  of  these  chains  passing  through  unit  area  at  right  angles 
to  tli(>  electric  force,  tin-  current  i  throiigji  unit  area  will  W  cpii.  r- 
bcing  the  charge  on  an  electron.  If  <l  is  ;he  distance  l)etw«H<n  mlja- 
cent  atoms  in  the  <hain.  there  will  W  !/»/  atoms  j>er  unit  length  of 
chain,  and  T.the  nnnibcr  of  (loid)lets  jxr  unit  vohmie  jiointing  in  the 
direction  of  the  electric  forc(\  will  l>c  ..inal  to  »/>/;  thus  u^ld,  and 
therefore 

i—c}Ad, 


The  specific  conductivity  of  the  metal  c  is  equal  to  t'/Xj,  go  that 

r  =  e;.^/Xo< 

The  force  exerted  by  the  polarised  atoms  on  rhe  nearest  electron 
in'a  neighbouring  atom  will  be  very  large  compared  with  that«txerted 
by  the  external  electric  force,  so  that  p  will  be  determined  by  these 
inter-atomic  forces  and  will  not  to  an  ajtprecialiie  extent  de]>end  on 
the  external  electric  force.  The  ratio  of  the  current  to  this  force 
will,  therefore,  follow  the  same  laws  as  the  ratio  of  I  to  the  force. 

We  have  seen  that  the  value  of  I  is  determine*!  by  the  inter- 
section of  the  line,  ^.j.     v 

with  the  curve  I=N^IF(r), (2) 

where  «•  is  the  kinetic  energy  of  a  molecule ;  imless  the  temperature 

is  verj'  low  ii—VyQ.  where  6  is  the  absolute  teM]>erature  and  R  the 

gas  constant.     \\'hen  the  temperature  falls  to  the  stage  where  the 

specific  heat  diminishes  with  the  temperature  v  wiU  be  smaller  than 

the  value  given  by  this  equation. 

When  u'lyiK  is  considerable  the  line  (1)  wll  l^e  steep  «md  will 

intersect  the  curve  near  the  origin,  where  it  ipproximates  to  the 

straight  line, 

*  I-XALrF'(O) (3) 

The  intersection  of  (1)  and  (3)  is  given  by 

XM«F'(0)X„ 


1= 


and  i  the  current  by 


t  = 


fprfNM*F'(0)Xo 


Thus  the  current  is  proportional  to  X,  and  01m"s  law  holds.     The 
specific  resistance  o-  is  given  by  the  equation 

_i--tXM»P(0) 

''~  e/W>M*F'(0)  ■ 

Now.  except  ;u  very  low  temjv>rattiren.  u-  is  eqinl  to  R^.  so  that  a  is 
expressefl  by  an  equation  of  the  form, 

<r=k{6-h). 

It  is  thus  a  linear  function  of  the  temperature,  which  is  very  approxi- 
mately true  for  ])ure  metals. 

Super  Conductii-it)/. — Let  us  now  consider  wlnt  happens  when  the 
temperature  is  diminished.  The  slope  of  the  line  (1)  continually 
decreases  and  the  mtersection  of  this  line  with  he  curve  gets  farther 


FiQ.  3. 

and  farther  away  from  the  origin.  When  the  intersection  cornea  on 
a  part  of  the  curve  at  an  appreciable  distance  fron  the  tangent  at 
the  origin.  Ohm's  law  will  no  longer  hold.  Suppoie  that  the  slope 
of  the  line  (1 )  has  fallen  so  that,  as  m  Fig.  3.  it  is  lesj  than  that  of  the 
tjuigent  at  the  origin  to  the  curve  1=  XMF(r);  and  ifter  the  a])plica- 
tion  <if  a  force  X^.  su]i]H>se  thi-  fonv  is  gra<lualiy  rano\'ed.  the  value 
of  I  corresj»onding  to  the  <Iiminishe<l  force  will  l)f  got  by  <lrawing 
parallels  to  PQ,  eontiimally  getting  nearer  to  the  origin,  and  its  value 
when  the  force  h.is  Ikm'U  entirely  remove<l.  by  drawing  a  •  "■] 
lliroiigh  the  origin  itself.     We  we  from  the  Hgun  that  in  i  . 

the  line  through  the  origin  will  intersect  the  cur\Ta.gain  at  S.  show- 
ing that  1  retains  the  tinite  value  SX  after  the  eleMrie  force  has  dis- 
ajijK'aDHl.  From  the  point  of  view  of  this  Faivr.  however,  the 
part  jjlayed  by  the  electric  force  in  metallic  condu'tion  is  to  ]>olarisc 
the  metal — i.r..  to  form  chains.  When  once  the^»  are  formed,  the 
electricity  is  transmitted  along  them  by  the  forces  exerte<l  by  the 
atoms  on  the  electrons  in  their  neighlwurs.     Thus,  if  the  ]>olarisation 
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remains  after  the  electric  force  is  removed,  the  current  will  remain, 
too  iust  iis  it  did  in  Kamerlingh  Onnes"  experiment  with  the  learl 
ring  We  see  that  we  shall  have  the  current  remaining  after  the  re- 
moval of  the  electric  force — i.e.,  the  metal  will  be  in  the  super-con- 
duct ina  state  as  soon  as  the  slope  of  the  line  is  less  than  that  of  the 
tangent  at  the  origin  to  the  curve— z.e.,  when 

w 

—  is  less  than  NMr'{0), 

kM 

oj.  IV  less  than  NM2^F'(0). 

Thus,  the  temperature  at  which  the  metal  passes  into  the  super- 
conducting state  is  such  that 

iv=mil^kF'{0),       (4) 

iNJI  is  the  electric  force  exerted  by  the  doublets  when  they  all  point 
in  one  direction  ;  if  we  denote  this  force  by  P,  then  w^,  the  value  of 
fff  at  the  critical  temperature,  is  given  by 

tfo=MPF'(0). 

If  the  specific  heat  of  the  metal  had  not  commenced  to  diminish 
at  tliis  temperature,  Oq,  the  temperature  of  transition  into  this  state 
would  be  given  by  the  equation. 

As,  however,  the  transition  takes  place  at  very  low  temperatures, 

when  the  specific  heats  are  variable  and  tv  no  longer  equal  to  Hd.  we 

must  xise  a  more  general  expression  for  w  in  terms  of  6  to  determine 

the  critical  temperature.     The  persistence  of  the  chains  after  the 

removal  of  the  electric  force  is  due  to  the  disturbance  due  to  thermal 

agitation  being  too  weak  to  break  up  the  chains  when  once  they  are 

formed.     The  chains  are  held  together  by  the  electric  force  due  to  the 

doublets  in  the  chain  itself  as  well  as  by  the  external  electric  force, 

and  when  we  approach  the  critical  temperature  the  force  due  to  the 

doublets  is  much  greater  than  that  due  to  the  external  field.     We  see 

this  from  the  expression,         ^^^^■^,,^. 

T—      N]VI''P'(0) 

J- .     '.      ■*- *■  I 


M.'-NM2A:F'(0) 

1  Wq 

This  may  be  written  as    I  = X  „ 


k  W—Wn 


^o» 


kl 


Wn 


or 


W — Wn 


Now,  kl  is  the  part  of  the  force  on  a  doublet  due  to  the  other 
doublets,  and  we  see  from  this  expression  that  when  w  is  nearly 
equal  to  il\,  kl  is  very  large  compared  to  X,,,  so  that  the  removal  of 
Xq  wUl  not  appreciably  weaken  the  coherence  of  the  chains.  On 
the  other  hand,  at  temperatures  considerably  above  the  critical,  kl 
is  small  compared  with  X^,  so  that  the  external  force  is  essential  for 
the  coherence  of  the  chains. 

If  the  disturbing  effect  on  the  chains  is  entirely  due  to  the  thermal 
energy,  and  if  this  energy  vanishes  at  the  zero  of  temperature,  it  will 
always  be  possible  to  find  a  value  of  w  which  satisfies  equation  (4),  and 
there  will  always  be  a  critical  temperature — i.e.,  the  metal  will  be  able 
to  pass  into  the  super-conducting  state.  It  is  possible,  however,  that 
the  action  of  adjacent  atoms  maj%  independently  of  thermal  agita- 
tion, tend  to  make  the  axes  of  the  doublet  take  up  a  definite  disitribu- 
tion  of  orientation  givmg  a  Idnd  of  crystalline  arrangement  to  the 
metal,  and  that  the  doublets  when  disturbed  from  this  alignment 
come  under  the  action  of  couples  tending  to  restore  them  to  their 
original  positions.  We  can  easily  take  this  into  account.  All  that 
we  have  to  do  is  to  replace  w  in  the  preceding  equation  by  w  +  T) 
where  D  is  proportional  to  the  restoring  couple  for  unit  angular  dis- 
placement, due  to  the  mutually  directive  action  of  the  atoms. 


THE  EFFECT  OF  HYDRO-ELECTRIC  POWER  TRANS- 
MISSION UPON  ECONOMIC  AND  SOCIAL  CONDI- 
TIONS, WITH  SPECIAL  REFERENCE  TO  THE 
UNITED  STATES  OF  AMERICA.* 

BY  FRANK  G.  BAUM.  , 

To  determine  in  any  exact  way  the  result  of  any  particular  industry 
en  any  period  of  progress  is  diffictdt,  because  many  influences  con- 
tribute to  the  results.  We  can,  however,  in  a  way  see  the  effect  of 
hydro-electric  power  as  a  progressive  influence  by  examining  the 
general  growth  of  the  coimtry  as  related  to  the  growth  of  the  elec- 
trical industry. 

In  order  not  to  take  a  narrow  view  of  the  progress,  as  resulting 
from  the  hydro-electric  industry  alone,  it  is  thought  advisable  to 
survey  briefly  the  entire  development  and  the  use  of  mechanical  and 

*  Abstract  of  a  Paper  presented  at  the  International  Engineering 
Congress,  San  Francisco. 


other  power  as  an  aid  to  man.  It  will  be  seen  from  thii«  view  that  the 
aid  that  man  is  receiving  from  hydro-eleotric  [xjwcr  i  '  d  of  a 
long  period  of  flevelopment  and  preparation,  Irmx  i  when 

practically  all  energy  was  supplied  by  man's  own  effort.ii  to  the  pre- 
sent day,  when  by  far  the  larger  part  of  the  ener^'v  r^Kiuired  by 
modem  civilisation  is  being  received  from  water- p^j wo r  or  fn>m  tl:e 
energy  stored  in  pa,st  ages  in  the  form  of  ga^j,  oil,  coal  and  wood  ; 

and,  in  my  opinion,  the  final  and  ultimate  stage  of  thi-s  df-v-' '-nt 

is  the  use  of  water-power,  which  is  perennial,  and  not  'o 

exhaustion  ;    and  the  use  of  electric  tran.smls.sion  to  tr.  lie 

energy  over  wide  areas  I  believe  to  be  as  permanent  a-s  Is  t  it 

system  of  distribution  of  water  under  pressure  to  mui  <. 

This  hyd 'o-electric  development  had  its  teginning  about  I'iUl,  and 
assumed  real  headway  about  1895,  so  that  thf  ituln-frv  n.iv  I^-  ....jil 
to  be  about  20  years  old. 

The  remarkable  result.s  showni  would,  if  un'i 
optimist  out  of  the  normal  pessirai.st ;    and  it  Ls  '  _    .  ;   I 

understanding  of  the  reasons  for  the  remarkable  development.s  of 
the  past  50  years,  by  the  nations  that  were  ready  for  the  change, 
Avill  be  of  great  service  in  the  further  work  along  the  new  line  of 
general  electric  transmission  and  distribution  systems. 

It  is  scarcely  necessary  to  point  out  that  tran-sportation  or  trans- 
mission in  one  form  or  another  has  always  been  the  greatest  prohdem 
of  the  world,  and  that  no  great  progress  was  made  by  the  human 
races  until  they  began  to  classify  and  organise  the  labour  u.sed  in 
production,  and  to  organise  the  means  of  distributing  the  products 
of  mind  and  of  labour.  And,  as  a  matter  of  fact,  no  real  lasting  pro- 
gress by  the  races  was  made  imtil  man  began  to  use  other  forces 
than  his  own  muscles  to  produce  the  results  he  wanted.  The  first 
aid  man  used  to  relieve  his  own  labour  was  the  energy  of  animals. 
This  relieved  his  burden  to  some  extent,  allowing  more  time  and 
energy  for  other  work  ;  but  even  with  this  aid  there  was  not  the 
systematic  and  large  development  as  we  know  it  to-day.  Some 
races  developed  well  for  a  time,  and  then  decayed.  The  decay 
cannot  always  be  attributed  to  lack  of  brains,  for  Marcus  Aiirelius 
and  Confucius  and  many  others,  who  lived  centuries  ago,  w^re  as 
sound  in  their  philosophy  as  we  are  do-day,  yet  Rome  decayed  and 
China  sleeps  with  fatigue.  Had  Rome  had  modem  systems  of  tele- 
phones and  telegraph  and  used  modem  transportation  and  mechs  nicaJ 
power,  she  probably  would  dominate  the  world  to-day.  Aad  if 
China  had  done  the  work  she  put  on  the  backs  of  her  people  by 
mechanical  power  and  had  used  the  energy  stored  by  pre\ious  Ages 
instead  of  the  energy  of  her  people,  she  would  not  have  gome  to  sl?ep 
from  sheer  fatigue. 

The  very  rapid  growth  of  the  wealth  of  the  world  in  the  past  o) 
years  is  not  then  due,  altogether,  to  our  superior  brains,  but  due  to 
the  fact  that  we  now  do  our  work  largely  by  energy  other  than  human 
energy,  and  the  fact  that  we  can  now,  through  a  single  head,  organise 
and  direct  energies  which  in  times  past  would  have  meant  the  orga- 
nisation and  control  of  millions  of  men.  The  difference  in  results 
obtained  is  due  to  the  fact  that  we  do  not  need  to  support  these 
additional  workers,  but  the  equivalent  energy  is  taken  from  Nature's 
stores  or  from  water-power ;  and  also,  due  to  the  fact  that  the 
mechanical,  electrical  and  chemical  operations  can  now  be  predicted 
and  realised  ;  but  no  man  in  times  past  could  direct  the  energies  of 
several  million  men  and  obtain  consistent  and  efficient  results.  And, 
further,  many  of  the  results  actually  obtained  by  controlling  the 
energies — :mechanical,  electrical  and  chemical — could  not  be  obtained 
at  all  by  human  energy. 

From  a  table  published  by  the  National  Electric  Light  Association 
it  appears  that  (neglecting  animal  power)  there  are  120,000.000 
mechanical  horse-power  in  the  United  States.  To  exert  1  h.p. 
would  require  the  work  of  10  men.  and  for  24  hours  it  would  require 
at  least  30  men,  allowing  three  eight- hour  shifts. 

The  120,000,000  mechanical  horse-power  is,  therefore,  equivalent 
to  the  work  of  1.200,000,000  strong  men,  assuming  only  10  men  to 
produce  the  results  of  one  average  hoi?e-jx)wer.  That  means  an 
enormous  increase  in  the  capacities  of  the  people  and  a  corresponding 
reduction  in  the  load  carried  by  the  people.  In  oth.  '•  woixls,  although 
we,  iv  the  Uni.ed  States,  have  only  100,000,000  population,  we  have 
the  equivalent  in  human  workers  of  twice  the  combined  population 
of  China  and  India.  The  actual  net  rt^>:ults  obtamed  are  really 
greater  than  the  figures  showii  by  the  illustration.  And  here  hes,  of 
course,  the  fundamental  reason  for  the  enormous  growth  of  wealth 
of  the  United  States  and  other  countries  using  electrical,  mechanical 
and  chemical  means  of  production  and  making  use  of  modern  methods 
of  supplying  energy,  in  one  form  or  another,  to  do  the  work  formerly 
required  to  be  done  by  men.  And  here  lies  largely  the  reason  why 
we  can  purchase  so  many  comforts  and  luxuries,  and  it  is  the  under- 
Ijdng  reason  for  the  large  fortimes  accumulated  in  the  past  50  years. 

As  long  as  man  depended  on  his  own  energy  and  the  seasonal 
products  of  his  labour  to  supply  his  wants  he  could  not  get  more 
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than  his  necessities.  And  often  in  countries  like  China,  India  and 
Egypt,  ■where  there  is  a  large  population  and  all  products  are  pro- 
duced by  human  labour,  without  much  aid  from  mechanical  energy 
or  appliances,  and  means  of  transportation  are  not  available,  we 
have,  and  must  continue  to  have,  repeated  famines.  Any  race 
which  lives  merely  on  the  local  ])roducts  of  the  seasons  is  liable  and 
almost  certain  to  decay.  These  people  make  use  of  only  a  small  part 
of  what  they  are  "  heir  to  from  all  the  ages."  The  American  Indian 
had  enormous  forests,  which  merely  produced  for  him  food  and 
shelter  in  a  limited  way,  and  it  took  all  of  liis  time  to  provide  the 
necessities  for  existence.  The  modem  American  who  displaced  him 
is  collecting  "  the  inheritance  of  all  the  ages  "  by  means  of  modem 
appliances  for  utilising  the  energy  stored  by  past  ages. 

iSome  50,000,000  II.  p.  in  motive  power  is  used  for  transportation 
by  steam  railways  in  the  United  States.  To  accomplish  this  work 
by  men,  if  it  could  be  accomplished  at  all,  would  require  about 
500,000,0(K)  men.  As  a  matter  of  fact,  we  cannot  conceive  any  waj' 
of  organising  human  or  animal  forces  to  do  this  work.  In  China, 
India,  Egypt,  &c.,  they  use  human  labour  largely  to  do  what  is  done 
in  this  country  by  the  railways,  the  power  systems,  the  auto- 
mobiles, and  by  the  cou  .tiess  mechanical  appliances.  The  modem 
nations  are  using  the  energy  stored  in  past  ages — that  is,  oil,  ga,s,  coal 
and  wood — to  j)roduce  this  energy.  We  are,  therefore,  "  collecting 
our  inheritance." 

A  man,  to-day,  controlling  and  directing  wisely  the  output  of 
l,0(X)H.p.  of  mechanical  j)ower  for  eight  hours  per  day  is  directing 
tho  work  equivalent  of  about  10,000  men.  Is  there  any  wonder, 
when  viewed  from  this  standpoint,  that  many  fortunes  have  been 
produced  in  this  age  of  the  use  of  mechanical  power  ''.  That  some 
have  been  able  to  j)roduce  larger  fortunes  than  others  is  large!}'  due 
io^  the  fact  that  men  have  different  capacities  for  seeing  new  ideas 
and  their  probable  effect.  These  differences  of  appreciation  and 
knowledge  of  conditions  are  greatest,  naturally,  during  the  develop- 
ment* stages  of  any  large  movement,  as  the  use  of  mechanically 
applied  energy  ha.s  l)ecn  in  the  past  50  years.  Hence,  the  greatest 
discrej^'^ncies  in  fortunes  are  lialjle  to  result  during  the  development 
period  /  But  all  the  people  indirectly  gain  as  a  result  of  the  general 
incrciRe  in  wealth.  For  a  wealthy  man  can  use  little  of  his  wealth, 
exceil  to  use  it  to  build  up  other  industries,  which  again  suj)ply 
empHyment  for  other  labour.  We  could  not  pay  the  high  wages  pre- 
valcjlt  in  the  I'liited  States  were  it  not  for  the  fact  that  the  develop- 
mei]t  of  industiies  has  become  possible  by  using  wliat  has  been 
stoAd  by  past  ages.  That  is,  it  is  the  energies  of  past  ages  that 
is  jnving  our  comforts  and  luxuries,  and  making  us  all  well  off, 
rdativcjv,  lo  what  our  condition  would  be  if  we  did  not  use  this 
iored  energy.  There  is  no  resuson  to  believe  that  we  would  be  any 
p  better  off  "  than  some  of  the  otiier  nations  except  for  our  uses  of 
'energies  of  past  ages,  made  jM)ssible  by  the  genius  of  a  few  great  men. 

Naturally,  as  we  are  taking  out  of  the  storehouse  of  Nature,  we 
nnist  expect  the  store's  stocks  to  be((imo  exhausted  at  some  time. 
Where  the  stores  are  very  large,  or  tlic  pr(»l)ability  of  liiiding  new 
sources  of  supply  !•<  likely,  or  other  means  of  supi)lying  the  same 
requirement  arc  possible,  we  nee<l  have  no  fear  for  the  immediate 
future.  Hut  wlieie  «c  draw  from  Natures  savings  bank,  we  must 
consider  what  is  left  for  jK)sterity.  The  fertility  f)f  our  .soil  we  know 
we  can  maintain  by  the  use  of  energy  to  manufacture  fertilisers  to 
icplace  what  is  taken  from  the  soil  ;  and  l)v  the  use  of  energy  we  can 
8upj)ly  the  need  for  the  larger  j)art  of  our  work.  As  long  as  a  nation 
can  produce  energy  in  a  useable  form  cheaply  I  have  no  fear  for  its 
decay.  Hence,  conversely,  the  best  assurance  against  decay  is  a 
continuous  supply  of  energy  that  can  be  produied  eheai)ly.  Tlu*  use 
of  mechanical  appliances  to  p'plaee  human  and  animal  energy  will 
larg(-ly  multiply  the  capacity  of  our  farms  and  insun*  our  ])er- 
maiience.  Mnergies  in  sullicient  (plant ities  to  Im'  considen-d  can  now 
b('  produced  by  using  the  energy  of  gas,  oil,  coal  or  water.  (We  nwd 
not  consider  air  or  the  sun,  as  these  cannot  be  eo!Ieet<Hi  in  large 
enough  units  to  l)e  of  any  valu(>. )  The  largest  amoiuit  of  mecha- 
nical |M)wer  is  now  j)i-oduced  by  coal  or  oil.  Energy  producwl  by 
water-power  is  at  this  time  only  about  4  \yoT  cent,  of  the  tot-al  geno- 
lated  ill  llic  I'nited  States,  and  the  jxiwer  transmitted  electrically  is 
less  than  |(>  per  cent,  of  the  total. 

With  tlic  development  of  electrical  transmission  of  power  fmm 
the  poini  <if  production  lo  tlie  jxiint  of  consumption  a  new  inlluence 
was  inti-oduced.  which  assures  owT  jKJwer  supply  for  a  very  long 
jK^riod.  if  not  indelinitely.  By  the  means  of  eleefrical  transmission 
we  can  produce  the  re«piii-ed  |x)werat  favourable  ]K»intsand  transmit 
the  same  many  miles  an^l  do  it  efficiently.  Thus  water-jKiwer, 
and  otherwise  useless  coal  IkhIs,  may  be  used  to  produce  the  jxjwer 
of  I  lie  present  an<l  futun*.  Electric  gcMieration  and  transmission  of 
power,  l>e  it  \uidersto(»d.  is  men^ly  a  medium  for  conveniently 
converting  mechanical  jiower  into  electric  jwwer  and  tnuismitting  it 
from  the  point  of  pnnluction  to  the  jxiint  of  use  ;   the  original  jxjwcr 


being  di\Tsible  into  an  infinite  number  of  parts,  each  part  performing 
its  function  at  its  proper  place  in  a  perfectly  pre-determined  and 
efficient  manner.     That  is,  electric  power  is  a  medium  of  exchange  of 
mechanical  power,  similar  to  money,  which  is  a  medium  of  exchange 
of  property.     Starting  with  mechanical  power  produced  by  oil,  coal 
or  wattr-jx)wer,  and  converted  into  the  electrical  form,  we  can  go 
on  producmg  for  ever  any  mechanical  operation.     The  great  prob- 
lem of  all  the  ages  has  been  to  connect  the  producer  and  the  con- 
sumer, and  the  greatest  loss  in  eflScienc\-  is  in  this  step  between  the 
producer  and  consumer.     If  we  could  produce,  distribute  and  con- 
sume all  other  products  as  efficiently  and  as  simply  as  we  can  elec- 
tricity this  great  loss  between  producer  and  consumer  would  largely 
disapjK-ar.     For  tliis  reason  the  electrical  method  of  doing  a  thing 
will  alwaj's  be  the  ideal,  and  some  time  in  the  future  a  nation's 
civilisation  will  be  measured  largely  in  terms  of  kilowatt-hours  con- 
sumed jxjr  capita,  just  as  the  measure  of  civilisation  to-day  is  to  be 
largely  measured  by  the  amount  of  mechanical  power  used.     For  as 
the  mechanical  power  Ls  large  so  the  inefficient  labour  is  small ;  and 
a  large  burden  is  taken  from  the  people  bj-  electric  and  mechanical 
jxjwer.     As  the  permanence  of  water-power  and  modem  electric 
transmission  is  assured  and  the  sources  of  production  of  power  bv 
means  of  oil  or  coal  are  assured  for  a  long  time,  we  maj-  inquire  into 
the  growth  of  the  electrical  industry  and  what  has  l>een  the  effect  of 
this  industry  on  the  economic  and  social  conditions  of  the  people. 

Electric  generators  having  a  combmed  output  of  about 
12,0(X),(XKJ  n.i*.  are  u.sed  in  the  United  States  for  central  stations  and 
electric  railways  ;  this  is  equivalent  to  the  work  of  120,000,000  men, 
and  this  is  only  about  10  per  cent,  of  the  total  mechanical  power 
used  in  the  United  States.  The  electrical  generator  capacity  in  the 
United  States  in  1912  was  nearly  four  times  as  great  as  that  in  1902, 
showing  the  high  rate  at  which  this  form  of  jjower  is  growing. 
Table  1.  shows  the  summary  for  all  central  stations  for  the  United 
States,  and  Table  II.  shows  the  corresponding  growth  for  California 
hydro-electric  plants.  Table  III.,  showing  the  available  water- 
jKJwer  in  the  I'nited  States,  is  extremely  intere^sting.  California, 
Washington,  and  Oregon  have  |K>ssible  water-power  of  over 
10,000,0(X)  H.P.,  which  at  50  per  cent.  load  factor  can  do  the  equiva- 
lent work  of  more  than  150,0(K(.(XK>  men.  Niagara  has  a  jx)ssible 
C,000,(XKJ  H.P.,  or  at  50  per  cent,  load  factor,  the  equivalent  of  more 
than  90,000,{XX)  workers.  Future  generations  will  not  toil  while  this 
j)ower  is  kept  idle  mainly  for  a  few  tourists.  \x  least  the  water 
should  be  put  to  work  si.x  days  in  the  week,  and  the  sight  of  the 
increasing  and  ucreasing  quantity  as  it  changed  on  Sunday  would 
give  a  very  wondciful  effect.  Califoniia  is  variously  estimated 
to    have    water-power    resources    of    iM'twi'cn    ;J,5(H  1,000   h.p.    to 


Table  I. — Sum  mar;/  for  all  Central  EUrtric  Sinlioiis  and  Hydro-electric 
Station  Reporting  Waier-power  of  1,0<>0  U.P.  or  More  :    1912. 
(U.S.  Census,  p.  21,  "  Bulletin  "  124.) 


Totfll  for 
central 
electric 

stations. 

t 

Stations 

re|)orting 

water-}X)wer 

of  l.tKKt  H.p.  or 

more. 

Per 
cent. 

of 
total 

XumiIkt  of  stations 

.').221 

£43r».i:{.-),G5;{ 

£60,423,121) 
£57,:V.t(J.171 

£3,u2(i,y:M) 

£46,883.S<>fi 

79.33:. 

7,528.«V4S 

7.S44 
4.94ti..VJ2 

2,933 
2,471.081 

1.110 

in.(l3.^> 

.>.134.()S9 

n,.>32.90:},tK)6 

505,396 
7U,507,142 

435.473 
4.130.019 

225 

£184..^)9(>,S70 
£l4..'>4.3,51d 

tl3.3:(t..=i2fl 
11,172,999 

1 1 1.208.413 

17.ir>(» 

3.179.244 

520 
885,102 

1  ..'-..12 
2,288,.396 

19 

5,08(1 

1.951.397 

5,859,397.943 

02,024 
13.403,893 

73.645 
1,283,769 

4-3 

Cost      of    construction     and 
oquipmont  

424 

Total  itU'dine  

24  1 

Linlit.    heat   and  power, 

inilndinu  free  service... 

.Ml  other    

23-3 

3H-8 

Total      oxju'nscs,      including 

Sidaries  nnd  wages 

Total  No.  of  jxTsons  employed 

Total  liors«'-powcr    

Steam  engines  nnd  stoam 
tur'iines  : — 
\inulH>r  

24  0 
21-6 
42-2 

60 

Hors('j>o\ver 

\\;il<r- wheels  : — 

NuiiiIht 

17-9 
52-9 

Horw-|M>wer 

(Jas  ami  oil  engines  : — 
XiunU'r  

920 
17 

llorsi'-pow^'r 

.VI 

Kw.  capacity  of  dynamos     ... 
OntjHit  of  stations,  kw.-hours 
Kstuuated  Xo.  of  laini)s  wiretl 
for  service  :- 

.\rc  

38-0 
50-8 

124 

Incnnd.  &  other  varieties 

Stationnrj-  motors  8i*r\-cd  : — 

NtunboT  

17-5 
10-9 

Horse-iKtwer  capaeitj'.... 
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Table  II. — Horse-poiver  in  Hydro-electric  Plants  in  California. 


1  plant 

480  kw. 

equa 

i    643 

H.P 

2  plants 

1,230 

1,649 

2  „ 

1,230 

1,649 

+  „ 

5,730 

7,681 

7  ,, 

8,190 

10,978 

9  ,, 

12,440 

16,676 

15  >, 

20,715 

27,768 

19  „ 

27,175 

36,427 

20  „ 

28,605 

38,478 

23  „ 

38,015 

50,958 

27  „ 

51,565 

69,122 

33  „ 

65,075 

86,232 

41  „ 

88,465 

118,586 

50  „ 

100,115 

134,216 

54  „ 

122,265 

163,894 

58  „ 

161,465 

216,441 

67  „ 

238,985 

320,355 

69  „ 

248,285 

332,808 

71  „ 

293,095 

392,889 

71  „ 

293,095 

392,889 

72  „ 

308,295 

413,264 

78  „ 

420,045 

563,063 

79  „ 

436,045 

584,511 

1894    

1895   

1896   

1897   

1808   

1899    

1900    

1901    

1902   

1903    

1904    

1905    

1906    

1907    

1908    

1909    

1910    

1911    

1912    

1913    

1914    

Table  111.— Potential  Water-power  in  the  United  States. 

As  computed  by  the  United  States  Geological  Survey  and  as  revised  by 

the  Bureau  of  Corporations  (p.  55). 


United  States 

Summary — - 
North  Atlantic  States 
South  Atlantic  States 
North  Central  States 
South  Central  States 
Western  States  


Potential  horse-power   Potential  horse-power 

on  basis  of  90  p.c.      I     on  basis  of  75  p.c. 

efficiency.  efficiency. 


Minimum. 


32,083,000 

2,670,000 
2,813,000 
2,079,000 
1,726,000 
22,795,000 


Assumed 
maximum. 


Minimum. 


61,678,000 

4,910,000 
5,107,000 
4,270,000 
3,342,000 
44,049,000 


26,736,000 

2,223,000 
2,344,000 
1,733,000 
1,438,000 
18,996,000 


Assumed 
maximum. 


51,398,000 

4,092,000 
4,256,000 
3,558,000 
2,785,000 
36,707,000 


"  A  notable  fact  disclosed  by  the  table  is  the  remarkable  natural 
centralisation  of  water-power  in  the  United  States.  Approximately 
11,500,000  H.p.  (on  the  75  per  cent,  efficiency  basis),  or  43  per  cent,  of 
the  total  estimated  minimum  power  of  the  country,  is  found  in  the 
states  of  Cahfornia,  Oregon  and  Washington  alone.  If  we  add  to  this 
total  the  power  of  the  three  states  of  Montana,  Idaho  and  Wyoming,  we 
have  in  the  six  states  60  per  cent,  of  the  total  power,  and  by  including  the 
three  states  of  Colorado,  Arizona  and  Utah  we  find  in  the  nine  states 
mentioned  70  per  cent,  of  the  estimated  minimum  power  in  the  United 
States.  About  8  per  cent,  of  the  minimum  total  is  found  in  the  terri- 
tory in  the  north-eastern  section  of  the  country,  including  Pennsylvania 
and  the  states  to  the  north  and  east.  In  the  area  east  of  the  Mississippi 
river  and  south  of  the  Ohio  river  there  is  about  12  per  cent.  These 
three  group  of  states  contain  about  90  per  cent,  of  the  estimated  minimum 
water-power  of  the  country,  and  more  than  one-third  of  the  remainder 
is  in  the  four  states  of  Michigan,  Wisconsin,  Minnesota  and  Illinois, 
'bordering  on  the  Great  Lakes."  (Extract  from  the  Commissioner's 
report.) 


6,000,000  H.p. ,  and  now  has  developed  about  600,000  h.p.  The 
amount  developed  is  equivalent  to  9,000,000  workers,  or  two  workers 
for  each  inhabitant,  assuming  50  per  cent,  load  factor.  But,  as  this 
was  derived  from  600,000  h.p.  in  California  and  there  is  a  possible 
use  of  over  100,000,000  h.p.  in  the  United  States,  we  see  that  elec- 
trical power  is  truly  in  its  infancy. 

It  is  noted  that  the  United  States  consumed  175-8  kw. -hours  per 
capita,  which  may  be  increased  to  200  kw. -hours  per  capita  on 
.account  of  isolated  plants.  The  kilowatt-hours  output  for  Cali- 
fornia was  practically  10  per  cent,  of  the  above  total  for  the  United 
States  ;  and  as  the  population  is  less  than  3  per  cent,  of  the  total 
for  the  United  States,  it  is  seen  at  once  that  the  kilowatt- hours  con- 
sumed in  California  is  over  600  kw. -hours  per  capita.  And  we  know 
that  in  California  saturation  has  not  been  reached.  It  is  also  noted 
that  the  kilowatt-hours  output  for  the  United  States  has  increased 
about  four  times  from  1902  to  I9I2,  but  has  increased  in  California 
nearly  12  times  during  the  same  period.  As  California  has  been  the 
leader  in  electric  transmission,  the  hydro-electric  growth  in  Cali- 
fornia for  the  past  22  years,  as  given  in  Table  II.  will  be  of  interest. 
This  shows  an  increase  from  643  h.p.  in  1892  to  584,511  h.p.  in  1914, 
surely  a  remarkable  result. 

We  are  certain  that  at  the  time  when  all  coal,  oil  and  wood  has 
been  consumed,  the  only  form  of  power  available  will  be  water- 
power.  Water-power  is  the  only  permanent  useful  power  which  will 
ultimately  be  available  to  us,  and  as  electricity  is  the  ideal  system 


Table  IV.— Per  cent,  of  Horse- pr)wer  Used  for  Varir^vt  Purimt^  ■/• 

California. 

Agricultural  j^i-o  per  cent. 

Industrial  ^■^,^ 

Domestic   \:, 

Railroad  2  •  H 

Miscellaneous  2->< 


KJOO 


The  above  shows  the  possibiUties  of  the  application  of  fKJwer  to  pump- 
ing for  irrigation.  Much  larger  areas  have  been  reclaimed  by  pumping 
surplus  water  off  the  lands,  in  other  .sections  of  the  state. 

It  is  est  mated  that  90,300  h.p.  in  motors  are  sold  yearly  in  California, 
of  which  55  per  cent,  are  for  agricultural  development. 


of  distributing  this  power,  we  see  that  ultimately  all  tran.sportation 
systems  will  be  merely  electrically  operated  mschanical  devices  for 
moving  those  things  that  can  be  so  moved.  That  time  Is  close  at 
hand  in  some  localities  and  further  away  in  others.  Ju.st  a.s  the 
reciprocating  engine  men  fought  in  vain  agaiast  the  supremacy  of  the 
steam  turbine,  so  the  railway  men  w^ill  fight  in  vain  agaiast  the  re- 
placement of  the  steam  locomotives  by  electric  traction.  The  end 
of  the  reciprocating  engine  came  in  a  period  of  a  little  over  10  years, 
and  when  electric  traction  really  begins  to  be  applied  to  railwavs  I 
expect  to  see  the  end  come,  not  as  rapidly  perhaps,  but  as  surely  as 
in  the  case  of  the  reciprocating  engine,  so  far  as  main  trunk  lines  are 
concerned  where  traffic  is  heavy. 

We  will  now  apply  our  attention  to  analysing  some  more  local 
California  results  in  order  to  lead  us  to  understand  the  cause  and 
probable  effect  of  hydro-electric  and  other  power.  As  the  available 
arable  lands  in  California  have  been  estimated  at  20,000,000  acres,  a 
large  part  of  which  must  be  irrigatea  by  water-power,  we  see  here 
what  enormous  values  will  be  produced.  Assuming  one- half  of  the 
above  lands  irrigated  by  power  and  using  1  h.p.  to  10  acres,  we  see 
that  a  total  of  1,000,000  h.p.  will  be  ultimately  required. 

The  production  of  cement  in  California  has  increased  from 
9,500  bbls.  in  1896,  valued  at  £5,650,  to  6,167,806  bbls.  in  1913, 
valued  at  £1,549,000.  Electric  power  was  used  in  the  manufacture 
of  all  the  cement  produced  in  the  latter  year.  The  production  of 
gold  in  California  amounted  to  £4,081,390  in  1913.  Of  this  amount, 
gold  to  the  value  of  £1,618,060  was  produced  by  the  dredging  opera- 
tions, and  the  remainder,  £2,463,330,  came  from  the  mines.  Ail  the 
dredges  and  most  of  the  mines  used  electric  power  in  their  opera- 
tions. In  California  one  system  has  grown  to  have  an  average  load 
of  over  100,000  average  horse-power  since  1897,  serving  more  than 
1,000,000  people  in  30  out  of  the  58  comities  of  the  State,  covering 
an  area  of  nearly  40,000  square  mil  3S. 

I  am  quite  sure  that  the  300,000  average  horse-power  now  being 
supplied  in  California  is  making  a  profit  for  the  consumers  of  more 
than  £10  per  horse-power,  or  £3,000,000  per  year.  This  projit  to  the 
consumer  is  as  large  as  the  gross  revenue  derived  from  the  power 
plants  proper  by  all  the  companies.  The  cost  of  power  to  the  con- 
sumers has  been  reduced  in  California  to  about  one-half  the  cost  of 
20  years  ago.  Further  than  tliis,  the  capital  saved  by  the  consumers, 
assuming  600,000  h.p.  in  motors  installed  (instead  of  having  to 
instal  engine  plants),  has  b"en  at  least  £6,000,000.  This  much 
capital  is  then  available  by  the  power  users  of  Cahfornia  for  the 
development  of  the  industries  of  the  consumers. 

Statistics  might  be  quoted  almost  mdetinitely,  but  enough  has 
been  shown  to  indicate  the  value  of  electricity  in  this  new  era  of 
development.  Cost  of  electric  lighting  has  been  reduced  about  75 
per  cent,  in  the  past  20  years,  as  a  result  of  a  reduction  of  power 
production  due  to  water-power  and  steam  tiubuie  improvements 
and  increase  of  lamp  efficiency.  In  the  saun  time  cost  of  living  and 
farm  labour  increased  about  50  per  cent.  It  has  been  shown  by 
these  statistics  that  these  large  electric  power  systems  are  to  the  ad- 
vantage of  the  community  as  a  whole,  and  a  few  simple  considerations 
have  shown  that  electricity  is  one  of  the  greatest  influences  for  the 
stability  of  a  country  ;  for,  as  is  well  know^l,  to  be  stable  a  country 
must  be  efficient,  and  it  is  now  being  more  and  nioi-e  recogni  ed  that 
to  be  efficient  it  ii.ust  use  electric  power.  Also,  it  is  now  becoming 
recognised  that  the  most  stable  country  is  one  in  which  the  industries 
are  diversirted  and  widely  distributed,  and,  especially,  one  having  a 
prosperous  and  stable  farming  interest.  To  bring  about  this  diversi- 
fication and  distribution  of  interests  and  population  the  inliuence  of 
the  electric-power  systems  (and  especially  the  water-power  systems) 
is  probabl}^  as  great  as  that  of  the  railways.  The  stability  of  aiiy 
civilisation  depends,  also,  on  the  fact  that  it  consumes  less  than  it 
produces  ;  and  as  it  is  necessary,  with  an  increasing  population  (the 
natural  resources  of  a  country  beuig  fixed  and  limited  and  its  popu- 
ation  increasing),  to  operate  more  and  more  efficiently  in  oi"der  to 
produce  more  than  is  coft5umed,  the  most  efficient  methods  must  be 
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employed  for  all  operations.  Nature's  naturally  replenished  sources 
of  power  must  be  used  instead  of  consuming  wood,  coal,  oil,  &c.  ; 
and  *he  most  natural  source  of  jxjwer  is  falling  water,  which  Nature  is 
annually  producing. 

Let  us  repeat,  the  great  problem  of  all  ages  has  been  to  connect 
the  producer  and  the  consumer,  and  the  greatest  loss  in  efficiency 
has  been  in  this  step  between  the  producer  and  the  consumer.  If  we 
could  produce,  distribute,  and  consume  all  other  products  as  effi- 
ciently and  as  simply  as  we  can  electricity,  this  great  loss  between 
production  and  consumption  would  be  largely  reduced.  For  the 
reason  of  the  high  inherent  efficiency,  the  electrical  method  of  doing 
a  thing  will  always  be  the  ideal  ;  and  some  time  in  the  future,  a 
nation's  civilisation,  as  has  been  said,  ^nll  be  measured  largely  in 
terms  of  kilowatt-hours  consumed  per  human  being  per  year, 
because  as  the  kilowatt-hours  are  large  so  the  non-productive  iiieffi- 
cient  labour  will  be  small.  Therefore,  a  nation  having  large  natural 
water-power  need  never  fear  decay.  Hence  we  see  the  general 
benefits  iiccruing  to  all  the  j)eople — an  unearned  increment,  so  to 
speak — as  a  result  of  the  electric  transmission  systems.  The  elec- 
trical transmission  systems  will  ultimately  form  a  network  all  over 
the  country,  just  as  the  railways  have  gridironed  the  .States  in  the 
past,  and  electric  sers'ice  will  be  a  necessity. 

The  result  of  a  general  electric-power  system  will  be  that  the 
same  service,  in  electric  power,  will  be  available  at  the  mining 
camps  in  the  mountains,  at  the  small  towns,  and  to  the  industries  in 
the  larger  cities.  Aside  from  the  economies  mentioned  of  siich  a 
system,  resulting  from  the  concentration  of  the  facilities,  the  jKJwer 
conditions  throughout  the  country  will  tend  to  become  equalised, 
resulting  in  a  distribution  of  jxjjjulation  and  industries  not  otherwise 
possible  ;  and  resulting,  also,  in  adding  to  the  general  stability  of  the 
country  and  in  great  saving  in  capital  and  ojierating  e.xijenditurc  for 
the  industries  and  cities  served.  Very  often  it  will  enable  the 
establishment  of  an  industry-,  for  example,  a  small  factory,  a  stone 
quarr}',  a  cement  j)lant,  or  a  farai,  at  a  point  otherwise  prohibited, 
thus  adding  to  the  economic  value  of  the  district.  The  tendency 
Mill  also  be  to  equalise  rates  for  light  and  j)ower  and  to  reduce  rates 
to  the  lowest  level,  as  is  evidenced  by  the  fact  that  in  small  C'alifornian 
cities  the  consumer  of  electric  light  or  power  gets  a  much  lower  rate 
than  is  ordinarily  obtained  in  Eastern  cities  having  local  power 
stations. 

In  consequence  of  this  electrical  development,  industries  will  be 
established  in  many  of  the  snudlor  towns  and  outMng  district.s 
where  the  enij)loyes  can  live  more  advanttigeously  ;  and  the  natural 
effective  result  is  a  healthy  growth  of  all  parts  of  the  State  and 
country,  a  large  saving  in  o])('rating  exj)ense8,  capital  and  resources, 
a  general  ('(luaiising  of  oj)|)ortiinities,  and,  on  the  whole,  a  tre- 
mendous economic  gain  for  the  comnnmities,  increasing  in  geometric 
ratio,  it  is  naturally  to  the  interest  of  the  jk-oijIc  that  the  jK)Wcr 
systems  be  ext<'ii(l((l  as  raj)i(lly  its  conditions  warrant,  as  the  resultant 
economies  from  the  extension  of  the  business  will  of  necessity  re- 
dound to  their  benefit.  Also  a  nation  using  science  and  mechanical 
power  to  solve  its  problems  tends  to  become  exact,  and  to  draw  con- 
clusions as  to  probaiile  n-sults;  and  if  anything  will  teach  a  man 
that  action  is  neces-s^iry  to  get  n-sults,  it  should  be  obtained  from 
mccliaiiical  and  electrical  fiowcr  appliances. 

The  transmission  and  distrilmtnig  systems  are  grarlualiy  covering 
tin-  entire  State,  and  will  ultimately  form  an  electrical,  metallic  screen 
over  tlie  entire  countrv.  'I'his  will  Ik'  a  sen-eti  of  e<|ua!  and  eonstnnt 
jK)tentiaI,  under  which  service,  op|M>rt unities,  and  rates  tend  to 
become  e(|uul.  Hy  buildijig  the  transmission  syKteiiis  hctoks  an«l 
thrnii^'li  \;illeyHof  Cnlifornia.  then'  wat*  formed  u  system  which  makes 
for  the  uniform  and  stable  development  of  the  State  as  a  whole: 
the  same  will  occur  in  other  wetioiiM  of  the  Tniteil  S*.at«>».  Not 
only  this,  but  the  hydroeleefrie  eom|xinies.  and  thow  using  w«J<fe 
coal,  use  ii  waste  to  reiluce  s\  want,  and  in  using  this  want*'  energy  to 
lift  the  Iturdensof  lunnanity  they  make  a  net  gam  for  civilisation,  and 
do  not  merely  iransfer  n  bunlen  fmm  one  set  of  shciuhlers  to  another. 
'J'tiat  is.  electric  jwiwer  tends  to  m.ike  masters  of  nu-n  and  to  eliminate 
slavery.  This  gives  us  aHsurainc  for  the  future,  for  an  inrn'aning 
}K)pulation  requires  pmgre«« ;  progress  requires  profits;  profits 
re(nnre  eniciency- -and  we  may  claim,  in  iJI  mo<lesty.  that  mfxlenj 
Imsiiiess  ould  not  Iw  carrieil  on  eflioieiilly  without  electric  jxiwer. 
The  statistics  given,  with  a  bnckwanl  look  over  the  road  which  h«u« 
been  tnnt-lletl  in  the  jmst  .">(>  years,  make  «ine  h'  >  prrnfiet  the 

ultiniate  elTect   of  a  general  ekvtric  jKtwer  Ini  ii  on  f\iture 

civilisation.     We  ha\c.  however,  eunimcd  up  the  general  iK-ncHtu 
to  be  desin'd. 

The  great  l>enefit8  derivwl  by  the  jioople  as  a  result  of  the  electrie 
railways  in  making  it  ]xissible  for  [icople  to  live  in  suburbs  instead 
of  in  the  tenement  houses  m  cit-es.  is  only  eom]wrable  to  the  general 
IxMielit.s  derivjMl  by  i.ll  in  the  ijoe  of  ele<'tricity  in  the  home  a*  well  as 
in  the  factorv  and  farm.     The  further  extension  of  the  electric  rail- 


ways depends  largely  on  the  establishment  of  the  large  central 
stations  and  transmission  systems.  I  expect  to  see  central  stations 
of  100,000  kw.  with  25,000  kw.  units  become  common,  and  I  expect 
to  see  trunk  transmission  lines  constructed  to  connect  a  large  number 
of  these  stations  throughout  the  countrj',  with  branch  sub-stations 
and  lines  extending  practically  over  the  entire  country.  The  prime 
movers  for  the  generators  will  be  so  large  as  to  exclude  reciprocating 
engines  of  every  kind,  limiting  the  prime  movers  to  water-wheels 
located  at  favourable  water-power  sites  and  steam  turbines  located 
at  .sources  of  cheap  fuel,  coal,  oil  or  gas. 

When  this  is  accomplished  and  the  energy  we  require  comes  from 
water-power  and  waste  fuel  sources,  we  will  have  reached  the  age 
of  the  wise,  of  '"  our  inheritance."  The  curve  of  human  eflSciency 
must  become  flattenea  and  Ijecome  asjymptotic  to  the  line  repre- 
senting KX)  per  cent.,  and  as  this  \00  i>er  cent,  line  is  known,  and  we 
are  apjjroaching  it  with  the  electric  system,  I  l>elieve  the  electrical 
age  to  be  the  ideal  end  of  the  remarkable  series  of  steps  of  human 
progress  that  has  takeil  place  in  the  jjast  100  years. 


AN  INTERESTING  ALSATIAN  ELECTRIC  RAILWAY. 


In  an  article  in  "  La  Lumicre  Electrique,"  Mr.  J.  Reyval  has 
recently  described  the  electric  railway  in  Alsace,  running  from 
Miinster  to  the  Schlucht  Pass  in  the  Vosges.  It  was  ostensibly 
constructed  to  give  acce.ss  to  the.se  heights  to  the  people  living  in  the 
countrv  round  ("olmar,  but  may  have  had  a  strategic  object  as  well. 
Should  the  French  recapture  this  district  th  'V  co'xid  turn  this  railway 
to  good  account,  provided  it  is  left  in  workable  condition. 

The  most  interesting  feature  of  the  line  is  the  fact  that  some  of  the 
gradients  are  worked  on  the  ordinary  adhesion  principle  and  some 
by  means  of  a  rack-rail.  The  rack  portion  is  about  1|  miles  long  and 
the  gradient  here  varies  from  18  to  22  per  cent.,  while  the  curves  have 
a  minimum  radius  of  80  metres.  Gradients  as  great  as  6  per  cent, 
are.  however,  encountered  on  the  other  parts  of  the  line. 

The  running  rails'  for  3J  miles  from  Miinster  are  of  the  tramway 
tyjx».  after  which  on  the  heavy  gradients  they  are  of  Vignole's  section 
and  rest  on  steel  .sole-pieces  on  the  sleepers,  spikes  and  coach-screws 
being  used  to  hold  down  the  rail  flange.  The  rack  rail  is  of  much 
the  sjime  section  as  the  others  in  its  lower  portion,  but  is  held  to  the 
sleejjers  by  gripping  rail  chairs.  Massive  concrete  anchorages  at 
intervals  also  keep  the  rack  from  slipping.  The  passage  of  the 
coaches  on  to  the  rack  portions  is  accomplished  easily  and  without 
shock. 

The  power  house  is  situated  at  Miinster.  It  contains  two  boilers 
with  sujK'rheaters  and  (ireen's  eeonomisers  and  two  horizontal 
comjKiund  steam  engines  of  2.">0  H.P..  turning  at  124  revs.  |)er  min. 
The  generators  are  three-pha.<»e  alternators  of  200k.v.a.,  belt-driven 
at  r>(»0  revs,  per  min.,  giving  current  at  7.000  volts  and  5(t  periods. 

There  is  a  sub-.station  '^l  luiles  down  the  line,  containing  two  con- 
verter sets,  each  consisting  of  a  three-phase  induction  motor,  driving 
tb.n»ugha  flexiltle  insulating  coupling  a  continuous-current  dynamo. 
The  tlire«'-phas(>  motors  give  !.">(•  n. P.  at  0,.">(Ht  Vvijt,'^.  ."Kl  cycles,  and 
485  revs.  jK-r  min.  The  dynamos  give  100  kw.  at  750  to  1,000  volts  ; 
they  are  shunt-wound,  four-jiole  machines.  There  is  also  a  storage 
battery  with  a  cajtmity  of  247  amjx-re  houi>  at  the  one-hour  rate. 
Tin-  current  is  deliven^l  by  means  of  a  trolley  wire  of ',)  mm.  diameter, 
Hup|H>rt<Hl  on  bnwket.s  or  cro«s-w  irem  with  <louble  insulators. 

The  novelty  of  the  line  is  in  the  e<juipment  of  the  motor  coaches. 
Thesi'  sometimes  run  alone  and  s<iiuetiines  draw  a  trailer  :  they  carry 
4(1  |N«.H(<<MigiTH  and  the  trailers  ."{2.  The  sjxhmI  is  at  least  10-5  miles 
[ler  hour  on  the  adhesion  section*  and  4  7  on  the  rack  rail.  The  motor 
coaches  an*  su])|Kirtod  on  two  four-w  lie<-Ie<l  lM>gies.  each  of  which  ha-s 
a  motor  «lriviiig  one  jmir  of  wheels  through  single  re<iuction  gearing 
and  another  «lriving  a  spur  wheel  for  the  rack  through  double  gearing. 
The  Itogie  wheel  base  is  1-7  metres,  but  the  central  pivot  is  only  OH'.'i 
metr'  from  the  axle  of  the  a<^he^ion  drive  so  as  to  get  as  nuich 
adhesion  weight  a»  possible.  There  is  a  band  brake  on  the  axle  of 
the  rack-driving  motor  an<l  also  bl<x-k  brakes  on  the  four  whcl- 
acling  at  the  sime  time.  Another  brake  is  automatically  brouglit 
to  act  on  the  rack-driving  mechanism  when  the  speed  exceeds  the 
^  '  '  .  and  provision  is  further  made  for  electric  1"  "  '\  short - 
<  •  the  motors.      I*^ioh  motor  is  of  85  H.r.  (•<••  -  rating 

or  UN>  H.p  maximum  capacity.  On  the  rack  rail  sections  all  four 
motors  are  in  a<'tion  and  on  the  other  jwrts  of  course,  only  the  two 
driving  the  onlinars-  wheels.  The  four  motors  are  ojx»rat<xl  fn>m  one 
controller,  by  which  series-parallel  arrangements  can  be  made  as 
well  a."  reversing  and  braking. 

The  current  is  collected  by  flexible  bows  from  the  trolley  wire^ 
Lightning  arresters  are  Httod  on  the  roof  of  the  car. 
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THE  ELECTROLYTIC  COATING  OF  MIRRORS. 


Large  mirrors  which  are  coated  with  silver  by  the  usual  methods 
require  a  protecting  coating  at  the  back,  and  instead  of  a  varnish, 
such  as  was  at  one  time  in  common  use  for  this  jjurpose,  a  copper 
plating  !  as  been  used  as  being  more  efficacious  in  protecting  the  silver 


Fig  1. — Sectional  Elevation  of  Plant. 


against  oxidation.     Such  a  coating  of  silver  is  easily  attacked  by 
moisture  or  gases  present  iii  the  air,  and  it  has  been  something  of  a 
problem  to  secure  a  suitable  covering.     Theoretically  the  copper- 
plating  method  was  excellent  as  regards  protection,  but  it  was  i 
difficult  to  apply  evenly  all  over  the  surface.     In  previous  methods 
the  glass  was  laid  in  a  flat  plating  bath  and  contacts  were  simply  put 
on  at  the  edges  of  the  silver  surface,  but  it  will  be  readily  seen  that 
such  a  method  was  defective  from  the  fact  that  it  gave  rise  to  a 
deposit  of  copper  which  diminished  rapidly  in  thickness  from  the 
edges  to  the  centre  of  the  surface  on  account  of  the  high  electric 
resistance  which  the  very  thin  silver  layer  possesses,  and  thus  the 
glass  had  a  heavy  coating  at  the  edges  and  a  very  thin  one  at  the 
middle,  which  was  unsatisfactory  as  regards  protection  besides  being 
uneconomical.     The  problem  in  a  plating  method  lies  in  multiplying 
the  number  of  contacts  at  the  surface  so  as  to  have  an  even  distri- 
jution  of  current,  care  being  taken  not  to  damage  the  very  delicate 
Iver  layer  which  is  almost  infinitesimal  (about  0-0005  mm.) 
The  drawbacks  which  we  have  just  mentioned  are  avoided  in  the 
'new  copper  plating  method  by  multiple  points  which  is  the  invention 
of  Messrs.  Declere,  Gresy  &  Pascaliz,  and  is  now  being  applied  with 
success  at  Paris  and  elsewhere.     By  the  present  method,  the  flat 
glass  mirror  to  be  copper  plated,  shown  at  G  in  the  diagram,  is  placed 
in  a  large  flat  plating  bath,  the  object  being  to  deposit  copper  upon 
the  silvered  surface  of  the  mirror  by  the  use  of  numerous  jjoints  or 
electrodes  which  bear  all  over  the  surface  of  the  silver  and  thus  secui-e 
a  uniform  distribution  of  the  current.     The  sUvered  mirror  is  laid 
flat  upon  a  set  of  wood  cleats  which  run  across  the  tank.     Above  the 
mirror  are  placed  anodes  formed  of  copper  bar  a,  each  bar  being 
mounted  on  the  under  side  of  a  wood  strip  (Fig.  1).    The  number  of 
anodes  used  depends  naturally  on  the  size  of  the  mirror ;    in  the 
diagram  six  anodes  are  shown.     Current  is  brought  to  the  surface 
of  the  silver  or  cathode  by  the  use  of  a  number  of  contact  combs, 
which  form  the  original  feature  of  the  process.     Three  of  these  combs, 
are  shown.     Each  of  these  is  made  up  of  a  great  number  of  metal 
teeth,  each  formed  of  a  brass  rod  which  can  slide  vertically  in  a 
support  and  tipped  with  a  soft  metal  such  as  tin  so  as  not  to  injure 
the  silver  coating.     A  mechanical  device  worked  by  a  hand  wheel 


serves  to  bring  down  the  comb  ui>on  the  .'urface  of  the  mirror,  and 
the  teeth  all  make  contact  with  the  «urfaco,  nliding  up  in  their  ini[>- 
ports  at  the  same  time,  the  adjustment  Ijeing  properiy  made  no  that 
all  the  teeth  make  contact  on  the  silver. 

Except  at  the  lower  end,  the  teeth  carry  an  insulating  coating. 
usually  of  paraflin,  to  protect  them  from'tf  '■         '  -'      '      ' 

Current  is  brought  to  each  of  the  combs  by  Hf 

comb  can  be  lifted  out  of  the  bath  by 
the  use  of  overhead  cables  and  -  ■"  ■ 
Current  is  supplied  at  alxiut  't  vo! 
a  density  of  .30  amperes  i*t  if^uarr- 
metre  of  working  surface,  and  under 
these  conditions  the  operation  is  carried 
out  in  about  20  minutes.     Tfi 

changed  over  to  a  second  jx^  .; .ur 

10  minutes'  running,  in  order  to  make 
a  copper  deposit  upon  the  prjinrs 
which  have  been  touched  by  the  teeth 
and  which  would  otherwise  be  left  un- 
plated. 

A  continuous  circulation  of  the  plating 
bath,  which  is  an  ammoniacal  solution  of 
copper,  is  kept  up  by  a  turbin  PE. 

This  pi'.mp  is  coupled  to  the  el-  itor, 

and  serves  to  handle  the  liquid  between 
the   large   containing   tank   BB         '     ' 
electrolyzing   vat,  bj-   means   of 
pipes  TT',   so  that  the   liquid  enters  the 
plating  vat  at  the  left,  passes  along  hori- 
zontally, and  descends  at  the  right-hand 
side  to  the  tank  in  the  basement.     After 
the  plating  operation,  the  va    is  quickly 
emptied   through   the   large  pipe  T*  i:.'> 
the  containing  tank  below,  by  operating  a 
valve  V,  and  at  the  same  time  the  \\<"'"'^ 
is  filtered  by  the  compact   canvas  ; 
bag  F  which  surrounds  the  mouth  of  the 
pipe.     A  general  view  of  the  plant  is  seen 
in  Fig.  2. 

After  the  plating,  the  vat  is  emp':  ! 
and  the  glass  is  washed  with  water  wliidi 
is  introduced  into  the  vat  by  a  suitable 
device ;  this  avoids  manipulating  the 
glass  for  the  operation  of  washing  and 
saves  space  needed  for  a  separate  tank 
for  this  purpose.  The  active  circulation  of  the  plating  sol^ 
the  vat  during  the  process  is  found  to  give  a  considerable  ati 


Fig.  2. — View  of  Pi.ant. 


in  preventing  any  impurities  from  settling  upon  the  siu-face  of  the 
glass  which  would  leave  traces  on  the  plated  deposit. 
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SPECIAL  NOTICE. 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible.but  not  later  than  WEDNES- 
DAY NOON,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  OfTicial  Announcements,  Auctions  and  "  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  ap  to  FIRST  POST  THURSDAY  MORNING. 


THE  PROBLEM  OF  THE  CONTINUATION 

SCHOOL. 

From  time  to  time  di.sciL«<sions  arise  on  the  subject  of 
technical  education,  but  such  discussions  have  generally 
been  concerned  with  the  education  of  engijieers.  Recently, 
however,  more  attention  has  been  given  to  the  question  of 
technical  education  for  the  artisan,  and  for  the  moment  we 
must  confe-ss  that  we  feel  this  jmrt  of  the  subject  to  be  more 
important  than  any  other.  In  order  that  the  artisan  may 
be  able  to  carry  out  his  work  intelligently,  it  is  nece.ssary 
that  he  should  know  something  of  the  principles  imder- 
lying  his  work,  rather  than  that  he  should  rely  merely  ujwn 
rule-of-thuiub  methods  picked  up  in  actual  practice.  The 
subject  was  again  brought  forward  last  week  by  Mr.  A.  H. 
Dykes  in  his  l*re-sidential  Address  to  the  Association  of 
Su]x*rvising  Electricians.  Mr.  Dykes  rightly  points  out 
that  the  workman  of  to-day  is  unable  to  handle  the  whole 
of  a  ])roce.ss  or  a  job  for  hintsolf.  as  used  to  be  the  case  years 
ago.  He  becomes  more  of  a  unit  in  a  toam  of  workers  ; 
l)ut  that  is  no  re;ison  wliy  he  should  not  take  a  pride  and 
interim!  in  his  particular  work  and  in  a  job  as  a  whole 
if  lio  is  able  to  appreciate  it.  Mr.  Dykes  refers  more  par- 
tictilarlv  to  electrical  installation  work,  but  the  same 
principh's  a]»|)lv  moroorle.'^s  toother  branches  of  enguieering. 

TIk'  dt'sirability  of  technical  instruction  for  the  artisan 
is  no  doubt  iui<|uestioned  ;  the  only  difbculty  is  to  get  a 
suitable  s^'stem  into  o|>era(ion.  Hitherto,  evening  classes 
have  been  in  e.xistence  and  have  no  doubt  done  a  certain 
amount  of  a^^eful  work  :  but  it  is  obvious  to  those  who.  in 
their  time,  have  put  in  a  full  day  of  manual  work  that  the 
average  boy  cannot  be  exi>ected  to  take  an  intelligent 
interest  in  evening  classes,  or  to  derive  full  benefit  from 
rhem.  when  he  arrives  fatigued  in  body  and  mind.  Eni'- 
plovers  muit  take  the  matter  in  hand  themselves,  and  be 
jirepai-ed  to  make  some  sacrifices,  for  which  they  will  cer- 
taijily  see  a  good  return  in  due  time,  and  which  will  benefit 
the  countrv  as  well  as  themselves.     In  other  words,  the 
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employers  must  be  prepared  to  sacrifice  a  certain  amount 
of  the  boy's  working  time,  so  that  he  can  attend  technical 
classes  systematically  at  hours  Avhen  he  is  in  a  frame  of  mind 
to  benefit  thoroughly  by  the  instruction  that  is  given. 

The  other  side  of  the  problem  is  the  question  of  inducing 
boys  to  take  advantage  of  the  facilities  that  are  given. 
This  is  a  more  difficult  matter,  because  effective  educational 
schemes,  of  an  extensive  character,  cannot  easily  be  carried 
through  except  by  some  form  of  compulsion.  Mr.  Dykes 
points  out  that  the  problem  is  tackled  in  compulsory 
fashion  by  the  city  of  Munich,  and  that  the  results  obtamed 
are  very  satisfactory.  This  system  is  described  in  a  book 
entitled  "  The  Problem  of  the  Continuation  School,"  by 
Messrs.  R.  H.  Best  and  C.  K.  Ogden.  It  appears  that  in 
Munich  every  boy  between  the  ages  of  14  and  18  must 
attend  m  the  daytime  a  special  trade  school  mstituted  for 
members  of  his  trade  alone.  There  is  a  school  for  everv 
trade  capable  of  providing  more  than  20  pupils,  and  the 
expenses  of  the  schools  are  shared  equally  by  the  munici- 
pality and  the  trades  concerned,  the  tuition  being  entirely 
free.  The  average  attendance  is  eight  hours  per  week 
between  the  hours  of  7  a.m.  and  7  p.m.,  and  may  be  given 
as  one  whole  day  a  week  or  two  half-days  a  week,  to  suit  the 
convenience  of  the  employers.  Three  hours  per  week  are 
devoted  to  arithmetic,  bookkeeping,  composition,  busmess 
letters,  readmg,  citizenship,  good  behaviour  and  hygiene ; 
and  the  remainhig  five  hours  to  drawmg  and  to  information 
about  a  special  trade.  Durmg  the  last  two  years  the  boys 
are  given  practical  work  cf  a  higher  grade  than  they  are 
likely  to  get  m  their  shop. 

In  this  country  we  have  a  certam  fondness  for  voluntary 
systems,  but  this  partiality  may  be  carried  too  far.  The 
attendance  at  Board  schools  is  no  longer  a  voluntary 
matter,  and  there  is  no  reason,  m  our  opinion,  why  the 
attendance  at  continuation  schools  should  be  voluntary 
either,  up  to  a  certain  age.  If,  however,  the  voluntary 
system  is  to  be  maiatained,  there  seems  to  us  to  be  only  one 
way  of  reachhig  the  desired  end,  and  that  is  for  all  the  best 
firms  to  aeree  between  themselves  to  allow  a  certain,  amoimt 
of  time  for  the  technical  instruction  of  boys  in  continuation 
schools.  If  this  course  were  followed  sufficiently  widely, 
the  parents  would  probably  see  the  advantage  of  it,  and 
would  not  allow  their  boys  to  go  to  the  smaller  works  where 
such  facilities  were  not  given.  Some  firms  are  already 
setting  a  good  example,  and  are  themselves  providmg  classes 
which  give  excellent  results.  This  is  so  at  the  British 
Westuighouse  and  at  the  Gas  Light  &  Coke  Co. 

Apart  from  the  actual  technical  instruction,  we  should 
like  to  see  something  done  so  that  the  boys  would  take  a 
certam  pride  m  the  work  they  carry  out.  It  is  noticeable 
that  at  Munich  one  hour  per  week  is  given  to  the  subjects  of 
citizenship,  good  behaviour  and  hygiene.  There  are  many 
people  m  this  country,  no  doubt,  who  would  scoff  at  the  idea 
of  giving  time  to  subjects  of  this  kmd,  but  we  do  not  doubt 
that  the  seeds  thus  sown  have  a  great  deal  to  do  with  the 
cohesion  shown  by  the  German  nation  at  the  present 
moment.  In  this  country,  on  the  other  hand,  one  of  the 
first  ideas  that  seems  to  be  implanted  in  the  mind  of  the 
young  artisan  is  that  he  should  restrict  his  work.  This 
would  not  so  much  matter  if  the  manufacturers  of  this 
country  had  merely  to  compete  among  themselves  for  home 
trade,  without  foreign  competition.  If,  however,  we  have 
restrictions  of  this  kind  on  the  part  of  the  workman  it  makes 
it  extremely  difficult  to  compete  against  foreign  labour  where 
such  restrictions  do  not  exist.  This  handicap  will  certamly 
be  felt  much  more  acutely  after  the  war.  Surely  it  is  a 
vicious  system  which  stops  a  man  from  earnuig  as  much 
as  he  can.  and  from  exerting  his  skill  for  his  own  benefit. 
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Acnual  Tables  of  Constants  and  Numerical  Data    C" 

Physical  and  Technological.    HjimUm:    ./.  ,v    \   "  ? 

Fp.  lii.-fo95.     2ss.  0(1.  net.    Also  in  Parts   as   folio- 
(a)   Spectroscopic,   10  fr.;    (b)  Ek-ctricite,   etc.,    10  fr.;     u,  ]: 
activitc?,   2-50  {r.;    (d)   Cristailojrraphie.    4  fr.;    (E)  Biologic,   4  fr.; 
(f^  Art  de  I'lngenieixr  et  Metallurj/ie,  10  fr. 

The  third  volume  of  this  monumental  work  has  come  to 
hand  somewhat  late,  which  is  only  natural  under  the  prei^nt 

international  conditions.     In  the  number  of  pa;/fs  tl/  .e 

is  rather  smaller  than  its  immediate  predeces.'^oi  (.j.>.0  i,.:^fs 
aa  compared  with  759),  but  this  reduction  appears  to  be  rath.-r 
in  bulk  than  in  matter,  owing  to  the  use  of  smaller  type.  Thi.s 
is  a  change  which,  in  our  opinion,  is  desirable,  for  a  work  of  this 
kind  i:  not  required  for  continuous  perusal  ;  moreover,  slielf 
accommodation  in  often  limited,  and  therefore  the  8a\-ing  ir- 
bulk  is  a  convenience. 

The  only  innovation  we  nctice  is  a  table  of  content  a  ujiu'^r 
headings  of  technical  materials.  Tliis  will,  no  doubt.  L'ive 
useful  assistance  to  the  inquirer. 

In  regard  to  engineering,  the  data  given  have  always  b^en 
restricted  to  building  materials,  such  as  tests  on  cem?nt, 
refractory  materials  and  similar  information.  It  seems  a  pity 
that  electrotechnical  data  are  largely  untouched.  True,  there 
are  the  sections  dealing  with  eiectricity  and  magnetism,  but 
these  aie  on  pure  science  lines,  and  do  not  go  far  enough.  We 
think  that  some  extension  in  this  direction  would  be  appre- 
ciated. 

We  are  glad  to  note  that  the  tablej  are  now  being  issued  in 
six  parts  (according  to  subjects),  as  above  detailed,  aa  well  a.  in 
a  single  volume.  This  will  render  them  more  accessible  to  the 
man  of  limited  means  and  limited  interest. 

The  Electrical  Conductivity  and  Ionization  Constants  of  Or- 
ganic Compounds.  By  Heywakd  Scudder.  B.A.,  B..^.,  M.D. 
(London  :    Constable  &  Co.)     Pp.  568.     12s.  6d.  net. 

Assuredly  the  scientific  worker  owes  a  debt  of  gi-atitude  to 
those  patient  and  painstaking  authors  who  are  willing  to  go 
through  numberless   publications,   extracting  constants  and 
numerical  results  so  as  to  present  them  in  a  convenient  form 
for  reference.     The  volume  before  us  is  an  example  of  this  kind 
of  work.     The  number  of  organic  compounds  has  increased 
enormously  during  the  last  30  or  40  years,  and  much  work  has 
been  done  upon  their  electrolv-tic  properties.     The  author  has 
dealt  with  the  periodical  literature  from  1S89  to  1910.  and  has 
also  included  the  more  important,  work,  which  is  of  small 
extent,   before  that  tini>?.     From   1910  onwards  the  corres- 
ponding information  is  to  be  found  in  the  "  Annual  Tables  of 
Constants  and  Numerical  Data  "  issued  by  the  Committee 
appointed  by  the  Seventh  Congress  of  Applied  Chemist .-y,  to 
which  we  have  referred  above. 

The  amount  of  work  involved  in  producing  the  {)i\-  / 
volume  must  have  been  enormous  and  tedious  in  the  extn  :. 
Seventy-eight  journals  and  about  5,000  disseitAtions  were 
examined  page  by  page,  apart  from  ciher  journals  which  were 
examined  where  information  was  probable.  Apart  from  the 
search,  there  is  often  some  difficulty  in  clearing  up  the  infor- 
mation that  is  found.  We  sympathise  with  the  author  when 
he  remarks  that,  in  general,  the  obscurity  vinies  with  the  chief 
occupation  of  the  author.  At  one  extreme  is  the  pure  chemist, 
chiefly  engage  I  in  organic  work,  who  describes  his-  compound 
accmately,  but  leaves  his  physical  measurement  in  ambiguous 
terms.  At  the  other  extreme  is  the  physical  chemist,  who 
gives  his  measurement  quite  definit-ely,  but  leaves  doubt  as  to 
the  actual  compound  with  which  he  is  dealing  and  its  state  of 
purity. 

The  volume  consists  chiefly  of  tables,  arranged  alphaboti- 
callv,  giving  ionisation  constants,  data  of  conductivity  and 
bibliographical  references.  These  tables  are  followed  by  a 
formula  index,  a  li^t  of  authors,  and  a  subject  index.  The 
work  will  not  a})peal  to  a  large  circle  of  leaders,  but  will  cer- 
tainly be  appreciated  by  those  working  in  this  particiUar  field, 
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Experiments,     By  P.  E.  Edelmax.     (Minneapolis  :  Philip  E.  Edel- 
man.)     i'p.  256.     SI. .50. 

This  hook  is  of  an  unusual  type,  in  that  it  give?  directions 
for  carrying  out  a  number  of  experiments,  not  as  purely 
scientific  exercises,  but  rather  to  arouse  interest.  We  presume 
that  it  is  intended  primaril}'  for  young  people  having  an  expeii- 
mental  turn  of  mind,  and  for  those  so  inclined  it  should  be 
distinctly  worth  having,  as  the  experiments  are  described  so 
that  they  can  be  carried  out  without  any  complicated  appa- 
ratus. They  are,  indeed,  of  the  rough-and-ready  kind,  which 
are,  nevertheless,  more  instructive,  because  those  who  carry 
them  out  will  undoubtedly  make  up  their  own  apparatus. 
The  experiments  cover  a  wide  range,  starting  with  chemistry 
and  electrochemistry  and  passing  on  to  electrical  experiments 
of  one  kind  and  another,  and  finally  ending  with  wireless 
telegiaphy,  aeronautics  and  microscopy.  The  end  of  the  book 
deals  with  invention  and  the  conducting  of  original  researches, 
but  these  seem  to  be  somewhat  out  of  place.  The  part-  of  the 
book  which  may  be  most  criticised  are  th<'  illustrations,  which 
are  very  poor  ;  but,  notwithstanding  thio  defect,  we  think  the 
book  is  excellent  for  the  young  mind  having  a  taste  for  experi- 
mental woik,  preferably  with  a  little  supervision  to  avoid  risk 
and  to  explain  difficulties. 

Wireless  Time  Signal^.       Issued  by  the  Paris  Bureau  of  Longitudes. 
(London  :   E.  &  F.  N.  Spon.)     Pp.  ix.+  1.33.     3.s.  6d.  net. 

This  little  book  is  a  translation  of  the  pamphlet  to  which  we 
referred  in  The  EIlkctkiciax  of  April  25,  IDIS,  and  which  is  of 
great  utility  to  all  those  who  wish  to  avail  themselves  fully  of 
the  signals  sent  out  by  the  Eiffel  Tower.  We  need  not,  there- 
fore, deal  at  any  groat  length  with  the  contents,  but  may  con- 
tent ourselves  with  saving  that  the  translation  will  certainlv  be 
welcomed  by  radiotelegraphic  observers  not  having  a  good 
knowledge  of  French.  The  translators  have  added  three 
appendixes  to  their  translation.  The  fir.'t  deals  with  the 
weathei'  reports,  and  includes  a  useful  wireless  time  table  for 
amateurs.  The  second  gives  a  list  of  international  signals, 
the  inteinational  Morse  code  and  a  shoit  French  vocabulary  ; 
whilst  the  thiid  refers  to  recent  changes  of  British  weather 
reports,  such  as  the  expression  of  results  in  dynes,  and  gives 
some  conversion  tables. 


DIRECT-CURRENT  MOTOR  SPEED  REGULATION  BY 
RESISTANCE  IN  THE  ARMATURE  CIRCUIT,  WITH 
SPECIAL  REFERENCE  TO  THE  DIVERTER  METHOD- 

BY  THOMAS  CAUTKR. 

(Concluded  from  page  955,  Vol.  LXXV.) 

Smnmarif.- — This  article,  aft<;r  indicpting  the  conditions  of  sjH'cd 
repulation  under  wliich  the  u.sc  of  rcHistanco  in  the  armature  circuit  <if 
a  motor  may  1h!  considered  advisable,  and  |>ointinf;  out  the  a(?com])auyini; 
disadvantages  lus  regards  hnv  (^llicieiuy  and  instability  of  sjH'cd  wlu-n 
regulation  is  obtained  by  this  device,  proceeds  to  consider  the  conditions 
under  which  diverter  resistance  may  he,  usefully  employcfl  in  addition 
to  ordinary  scries  resistance.  On  the  assumption  of  a  certain  wvjuence 
of  o])eralions  in  ea)ising  the  s|K'ed  df  the  motor  to  increase  from  7.«'r<i  to 
normal,  niathiMuatical  expressions  are  obtained  showing  tlx"  eorresjxind- 
ing  changes  in  the  various  parts  of  tiio  circuit  in  regard  to  current, 
resistance,  &c.,  and  the  relations  are  also  shown  graphically.  Some 
8])ecial  cases  are  then  considen'd,  including  that  of  tlie  effect  of  varying 
stifTnesa  in  starting  a  driven  machine,  and  linally  there  is  an  investitratinn 
<)f  the  changes  in  s])eed  wliieli  residt  from  rhangi-s  in  load  whili"  thi* 
regulating  resistances  remain  unehant;ed,  sltowing  tlnvt,  esjx'cially  at 
very  slow  s)K'eds,  the  change  is  mucli  less  when  a  divert4'r  is  employed 
than  when  only  resistance  is  in  circuit.  Tho  change  is  shown  to  bij  a 
rectilinear  one. 

VI. 

A  fidl  analysis  of  the  inferrncos  to  be  drawn  is  iinix)W?il»lo 
here,  owing  lo  considorationN  of  space,  but  one  or  two  caiws 
may  be  ccnaidered.  u 

(i.)  In  the  case  already  treated,  when  r=0,  R^^^^,  (1— 0>  "* 

above  stated,  and  Kq  'i'"^  t''^  same  general  exprrBsion  '\»  before, 
which,  by  a  slight  rearrangement,  nuiy  bo  put  into  the  form 


Rn  = 


r— 


(1  -  r)(l-  /) 
V 


Now  if  r=0,  lj])  =  0  also  at  the  "  rimaway  '"  condition,  i.e.,  the 
motor  runs  infinitely  ilowh,  or,  say,  just  creeps  round.  If 
r=0,  and  ]/p  =  0,  it  is  clear  that  Rd^x*  ,  a  conclusion  already 
liinted  at  above,  and  now  deduced  from  the  n>athematical 
expression.  That  is  to  say,  the  diverter  never  comes  into 
action  at  all  if  r=0. 

(ii.)  If  the  load  be  less  than  C^,  but  r  be  the  same  as  before, 
the  diverter  if  practically  the  same  in  ohms  as  before  also  for  a 
given  value  of  Ijp.  Suppose  C'^,  the  n«  w  current,  is  0500^, 
and  r  is  still  1-0.  Thea  I  becomes  0-025  since  it  is  proportional 
to  the  armature  current.     Then,  since 

R=^/JL_/I 

the  new  value  of  Rj  i?  about  twice  the  old  value,  so  long,  that 
is  to  say,  as  I  is  small  comparedwithl/(l-fr),  which  is  usually 
the  case.  An  inspection  of  the  expression  for  q  shows  that  it 
does  not  chanue  much  if  r  is  unchanged,  and  the  same  in  true 
of  Ro. 

(iii.)  Should  the  load  be  very  much  less  than  CV,  it  may  not 
be  possible  to  increase  Rg  sufficiently  to  obtain  the  standard 
condition  for  startinji  laid  down  at  the  out.set.     In  tliis  case 
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'CRVES  FOR  Speed  REOULAxrov  by  the  Diverter  Method 

(r=Or)  :    ;  -Od-J.-iV 


the  practical  effect  is  to  increase  the  value  of  r  bevoid  what  is 
rrally  required  for  starting  alone.  Hy  w«trking  l);ick  from  the 
available  U,,  the  effect ivc  value  «tf  r  ean  be  o]it;\ined,  and  the 
expression  for  q  and  that  for  Ro  can  be  deduced,  using  the 
etpiivalent  value  of  r  so  de1ern;ined.  It  will  then  be  found 
that  Hp  ha«  an  appreciably  different  value  for  a  given  value  of 
1/;;  from  what  it  liad  before. 

(iv.)  A  particularly  interesting  case  is  that  referred  to  ill 
Fig.  .3.  in  which  the  sanu*  machine  as  in  Fie.  2  i-^  considered, 
but  wor':ing  at  a  lighter  load,  and  with  a  different  value  of  r. 
\A>t  C\:^  0  .50Ca,  and  let  r- 0-6,  i.e.,  assume  that  the  starting 
conditions  are  ndativfly  easier  than  at  f»ill  load.  The  initial 
value  of  R,  is  0  ()(»E/C\  and  the  "  runawav "'  speed  is  onlv 
0-385N,  owmg  to  tho  n^duction  in  r  resulting  in  a  narrower 
diverter  region.  A  similar  set  of  tabulated  values  can  be  ob- 
tained to  those  <d)t4uned  for  Fig.  2,  and  these  values  are  plotted 
in  Fig.  3.  Note  that  the  scales  aie  chosen  fn^  that  the  ordinaies 
of  resistance  are  to  the  same  scale  measured  in  ohms.  e.g..  i  lie 
height  I-^E/Ca  in  Fig.  2  is  the  same  as  the  height  0-75E,  C'^  in 
Vwi.  3,  and  these  have  the  same  n\imeric4il  value,  since  Ca  =  2C"a. 
Hence  it  is  at  once  clear  fr<in\  the  two  sets  i«f  rmvev;  \]y.^i  f,,r  a 
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given  value  of  lip  the  value  i  i  ohms  of  Rp  is  very  considerably 
greater  in  Fig.  3  than  in  Fig.  2.  Exactly  the  opposite  effect 
would  have  been  produced  if  r  had  increased  instead  of  dimin- 
ishing, i.e.,  if  the  machine  had  been  relatively  stiffer  to  start, 
say,  at  the  reduced  load.  These  two  diagrams.  Figs.  2  and  3, 
will  repay  careful  study  in  comparison  with  each  other,  as  only 
by  such  study  can  the  general  effect  of  changes  in  the  con- 
ditions be  realised. 

VII. 

Fig.  4  refers  to  a  case  where  i!=0-05,  and  retains  thi^  value 
unchanged.  Some  of  the  other  possible  variables  are  shown 
so  as  to  illustrate  the  way  in  whicli  they  depend  on  r.  Tjie 
values  from  which  the  curves  are  drawn  can  be  easily  tabulated 
from  the  general  expressions  ah-eady  deduced  for  the  various 
parts  of  the  circuit.  The  curve  marked  Rg  gives  the  initial 
value  of  Rg,  which  remains  constant  during  the  diverter  region. 
The  curve  marked  1/p  gives  "  runaway  "  speed  values  of  l/p, 
and  bears  out  the  statement  already  made,  that  diverter 
resistance  is  more  and  more  useful  the  greater  r  is.  The  curve 
marked  q  shows  initial  values  of  q,  i.e.,  indicates  the  current  in 
Rjj  for  the  condition  of  just  enough  of  Rd  being  switched  in  to 
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{Z=0-05) 

make  the  motor  creep  round  at  a  very  slow  (theoretically 
infinitely  slow)  speed.  The  value  of  R^  to  produce  this  effect 
is  shown  in  the  curve  marked  Rp  (iuitial),  and  the  other  curve 
of  diverter  resistance,  marked  Rd  (for  l/p  =  1/20)  shows  the 
relative  increase  necessary  in  Rd  to  raise  the  speed  from  zero 
to  one-twentieth  of  the  maximum.  The  scales  to  which  the 
various  curves  are  drawn  are  clearly  indicated,  and  for  the 
assumed  condition  that  Z=-005,  the  chart  gives  an  excellent 
summary  of  the  conditions  obtaining  under  various  degrees  of 
stiffness  in  starting. 

VIII. 

The  final  point  to  be  investigated  here  is  the  effect  on  the 
speed  of  the  motor  of  a  change  in  Ca,  Rg  and  Rd  remaining 
meantime  unchanged.  Let  Ca  represent  normal  load,  and  C'a 
any  other  load.  For  any  value  of  l/p,  the  value  of  e  (which  is 
here  assumed  to  be  the  back  E.M.F.  corresponding  to  the 
condition  requiring  Ca  amperes  in  the  armature)  is  E(l  — Z)/p. 
Let  e'  be  the  back  E.M.F.  corresjponding  to  any  C'a-  The 
minimum  value  of  C'a  is,  numerically,  zero,  although  this 
extreme  value  is  not,  of  course,  reached  in  practice.  It  is, 
however,  possible  to  reach  practical  conclusions  from  the  as- 
sumption of  the  condition  C'a  =  0,  and  this  will  now  be  done. 


If  C'a  =  0,  e'  must  be  exactly  equal  to  the  volts  Ir.  -        t^ 
through  which,  in  this  case,  the  whole  of  the  line  cui  ilj 

pass.  Thus  e',  when  C'a =0,  is  equal  to  RoxErRj-Rj^).  U 
sliould  be  clearly  borne  in  mind  that  the  valnffs  of  l/p  an 
always  tliose  wliich  give  the  speed  corresponding  to  C*  :  it  is 
then  obvious  that  the  speed  at  any  other  current  C'^.  lesw  than 
Ca,  is  greater  than  X/p  in  the  proportion  of  c'  to  c.  The  value 
of  e'  for  C'a  =  0  is  the  greatest  it  can  have  for  a  given  vain*-  of 
\jp  as  above  defined,  and  hence  e'  for  C".=0  mav  \,f  r..!'.-<1 
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From  previously  ascertained  values  of    R,  and 
becomes,  when  simphfied. 
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which,  since 


E  = 


v^  (i+r)-;i^/(p-i):. 
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,  may  be  modified  into 
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In  Fig.  5  the  relation  is  shown  between  l/p,  e'nj,i ,  e,  and  e'„^'e. 
The  practical  meaning  of  e'^^Je  is  that  it  forms  a  measure  of 
the  amoimt  by  which  the  speed  Avill  change  when  the'^load 
changes  from  full  to  light  load  for  any  value  of  l/p.  The^act 
that  C'a  for  hght  load  has  been  assumed  to  be  zero  instead  of. 
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Fig  5  — Curves  showing  Dependence  of  Various  Constants  cpon  Ca 

(r=10:  Z=005). 

as  would  actually  be  the  case,  something  slightly  gieater  than 
zero,  simply  means  that  the  value  of  e\^^  above  deduced  is 
shghtly  too  high,  and  that,  therefore,  the  speed  will  actually 
not  change  quite  as  much  as  is  indicated  by  the  ratio  c'n,M  ;^- 
This  ratio  represents,  therefore,  an  outride  limit  for  the  change 
in  question.  The  hne  marked  n  in  Fig.  5  is  the  curve  of 
full  load  speeds,  corresponding  to  Ca  and  to  l,p  as  above 
defined. 

The  above  expression  for  e'^^^  holds  good  for  the  diverter 
region,  up  to  the  value 

l/p=r/{(l-ff)(l-Z)} 
At  this  point  Rp  is  infimte,  and  since,  as  has  alreadv   been 

P  1 

stated,  e'^„,  =7^-^  .  Rd=^E  •  t: it  is  clear  that  e'  has 


Rg  +  Ro 


R, 


1 


now  become  equal  to  E.  This  continues  also  throughout  the 
series  region,  since  when  C'a-^O  there  is  no  lost  voltage  at  all. 
Hence,  remembering  that  c=E.(l-0/pj  it  i^  clear  that,  for 
the  series  region, 

e'_./e=p/(l-?), 
and,  f\irther,  that,  when  l/p=l-0, 

e',ax./e=  1/(1-0, 
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which  denotes  the  obvious  fact  that,  for  this  particular  con- 
dition, the  motor  runs  at  its  natural  light-load  speed.  The 
curves  in  Fig.  5,  therefore,  show  the  various  relations  right 
across  the  Avhole  range  of  diverter  and  series  regions,  and  one 
very  interesting  fact  emerges.  The  dotted  curve  shows  the 
continuation  backwards  of  the  e\„^^le  curve  for  the  series  region 
and  indicates  what  would  have  happened  in  regard  to  speed 
variation  had  no  diverter  been  used.  Clearly,  then,  tlie  diverter 
ensures  steadier  running  than  would  be  obtained  without  it  on 
a  varying  load,  and  at  low  speeds  the  advantage  thus  gained 
is  very  marked  indeed. 

It  only  remains  to  show  how  the  change  from  the  e  'ine  to 
the  e',„„^  line  proceeds,  as  C'^  changes  gradually  from  C^  to 
zero.  Let  C'^  have  some  intermediate  value,  say,  C'a=<Ca, 
where  t  may  vary  from  1-0  to  zero.  First  consider  the  diverter 
region.  When  Ca  changes  to  iC^,  the  speed  changes  until 
e'-}-«CARM  +  («CA  +  C'o)Rs--E,  i.e.,  until  e'+<CAR„  =  E-/C\R, 
.  Rd/(Rs  +  Rd),  C'd  being  eliminated  by  using  the  expression 
^'D  =  {e'  +  t^s^yi)I^D,  and  simplifying. 

=-w— ,~-^  .  Rd— <CaRm,  and  similarly 
e=— 7T — rr-  .  Rd  — CaRm- 
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E 
With  the  help  of  the  relation  Rm  =  -  -  I,  this  becomes  finally 
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This  is  of  the  general  form  - 
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(1-A)      1-A' 

where  A  is  some  constant.  This  means  that  e  changes  to  e'  by 
way  of  a  straight  line  as  t  changes  from  1-0  to  zero,  and  hence 
th(!  speed  clianges  in  the  same  way.  So  much  for  tjie  diverter 
region.  In  the  series  region  the  same  thing  can  be  tihowii. 
For,  wlien  Ca  becomes  ^Ca,  K-/CAlis  =  c'  +  /CAH„,  or 


e'  =  K-tCAl. 


■<CaR„=-k(i 


■tl-t 


C'xR, 


Similarly 

Hence  it  follows  that 


'e~/ 


1  his  IS  of  the  general  form  -  =  - — -  =  -     „  —  r-  „, 

c        l  —  n        1  —  n      1  —  D 

when;  B  is  some  constant.  This  again  indicates  that  hen'  also 
the  change  from  e  U\  e',  and  hence  tlie  change  in  the  sj^eed.  is 
by  way  of  a  straight  lino,  as  /  changes  from  10  to  zero. 

Thus  the  cliani:e  j\iHt  investigated  is  similar  in  character  for 
the  whole  range  of  v;ilii.s  ..f  1  p  from  10  tu  zero,  and  is  a 
rectilinear  change. 

IX. 

The  above  investigation  is.  as  a  whole,  doul)tless  more 
elaborate  than  wouhl  be  recpiired  for  anv  singh*  given  case. 
Hut  the  present  writer  has  found  it  exccp<lingly  u.seful  as  a 
means  of  obtaining  a  comprehensive  view  of  tjje  intenlejM'nd- 
ence  of  the  various  parts  of  the  circuit  on  each  other  under  all 
sorts  of  pissible  conditions.  It  seems  clear  lliat  «»nly  bv  means 
of  some  such  general  consideration  can  the  study  of  pirticular 
instance's  l)e  intelligently  carried  out  with  a  view  t<»  designing 
the  proportions  of  the  various  p;uts  sn  ;(s  to  suit  br^f  tlie 
specified  conditions  ol  each  case. 

It  is  with  the  hope  tliat  the  general  line  of  treatment  jjere 
develo]H'd  may  be  useful  in  th"  w.iy  just  indicated  that  the 
results  arising  out  of  it  are  intw  publibhed. 


HARMONICS  IN  TRANSFORMER  MAGNETISING 
CURRENTS.* 

BY   J.    F.    PETERS. 

Summary. — The  purpose  of  this  Paper  is  to  show  in  a  concise  manner 
the  cause  and  effects  of  hijihcr  harmonic  currents  in  ma'_'iutismg  currents 
of  transformers.  A  hyjxjthetical  case  is  analysed  to  >!io\v  the  cause  of 
the  harmonics  ;  then  the  schemes  of  connecting  transformers  that  are 
commonly  used  for  ])olyphase  transformation  are  taken  up  and  the 
effects  of  the  harmonics  on  each  case  pointed  out.  The  author  also 
shows  the  reason  why  third  harmonic  voltages  are  not  develo^ied  in  the 
three-phase  "  core  tyfje  "  transformer  when  connected  star-star. 


It  is  well  known  that  the  higher  harmonics  in  the  magnetising 
currents  of  transformers  under  certain  conditions  of  operation 
produce  badly  distorted  voltage  waves.  In  general,  the  methods 
used  to  show  the  causes  of  these  higher  harmonics  and  the  dis- 
tortions which  they  produce  have  been  rendered  obscure  by  rather 
complex  mathematics.  The  object  of  this  Paper  is  to  present  the 
problem  in  a  more  simple  form  without  any  complex  niatheniatics 
so  that  ihe  general  principles  involved  may  be  understood  with  a 
minimum  of  effort  on  the  part  of  the  reader. 

The  permeabilitj'  of  sheet  steel  used  in  the  construction  of  electrical 
apparatus  changes  as  the  magnetic  flux  density  increases,  so  that  the 
rate  of  variation  of  the  latter  is  less  than  that  of  the  magnetising 
current  producing  it.  The  induced  voltage  in  the  secondarj'  and 
also  the  counter  E.M.F.  in  the  primary'  of  a  transformer  are  pro- 
]>ortional  to  the  rate  of  change  of  the  magnetic  flux  enclosing  these 
windings.     The  rate  of  change  of  a  sine  function  is  a  sine  ftmction 


F:g.  1. 

90  deg.  later  in  time  phase.  Th'-refore,  to  pro<luee  a  voltage  having  a 
sine  wave,  the  rate  of  change  in  the  magnetic  flux  also  must  be  a  sine 
wave. 

On  account  of  the  change  in  pemieahility  of  the  iron  at  different 
flux  densities,  the  magnetising  curn'ul  prcKhKing  a  sine  wave  of 
magnetic  tbix  cannot  itself  be  a  sine  wave.  It  hiis  been  found  by 
analysis  that  the  magnetising  current  of  a  transformer  producing  a 
sine  wave  of  volt.iue  ha.«  a  eonsiderabl(>  third  harmonic  component. 
It  also  contains  the  higher  o<hl  harmoiii<>  (.">tli.  Ttli.Hth,  Ac),  but  to 
a  much  Icfw  «legrec. 

That  the  magnetising  ( urn^nt  must  (ontain  a  i  <iin|iarativc!y  large 
third-harmonic  <'omjH>nent  is  shown  by  (he  following:  A  com- 
paratively Hmall  current  is  itvpiirtMl  for  the  first  juirt  of  the  magnetic 
Mux  cycle,  the  «len8ity  l>eing  low.  while  a,«  the  n  n  flux  density 

is   approa<hed    a    nuich    larger   current    in    ]>i.  i>    required. 

Thon'fore,  the  current  wave  neee-Hsary  to  pixKluce  a  sine  wave  of  flux 
will  Ik*  j>e.ike<l.  Then'  will  l>e  only  one  |vak  jht  half  cycle  corn^- 
s|Nindinu  to  the  maximum  tbix  <lcnsity.  and  this  j>eak  must  Ik*  niatie 
up  largely  of  a  harmonic  that  has  but  one  maximum  value,  in  the 
]»n>iier  direction.  i-»er  half  cycle  of  the  fund;unental.  The  third 
liarmonic  has  one  jind  one-half  cycles  j>cr  half  cycle  of  the  funda- 
mental, and  it  is  so  locate<l  that  i(»  one  maximum  occurs  a  little 
later  than  the  fundamental  maximum.  The  other  two  maxima  of 
the  thin!  supprt^ss  the  fundamental  in  the  lirst  and  bust  jwirt  of  the 
half  cycle.  If  some  harmonic  hiphcr  than  the  thiid  had  a  consider- 
able maimitude.  the  result  would  Ik*  that  two  maxima  i»er  half  cycle 
would  lie  pnxhiced  in  the  magnetising  current.  This  could  not 
produce  a  sine  wave  of  voltage. 


•  Pajior     prpKcntofl     at     the     ranama-Pacific    Con\-ention     of     t! 
Am.Inst.E.E.,  slightly  abbreviated. 
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In  Fig.  1,  a  represents  the  magnetising  current  of  a  transformer. 
It  is  the  resultant  of  a  component  at  fundamental  frequency  h,  a 
third  liarmonic  component  c,  and  a  fifth  harmonic  component  d. 
The  magnitude  of  c  is  40  per  cent,  of  the  fundamental,  and  d  is  10  per 
cent,  of  the  fundamental.  The  harmonics  higher  than  the  fifth  were 
neglected  for  simplicity. 

The  magnetising  current  of  a  transformer  does  not  contain  any 
even  harmonics.  This  is  obvious  from  the  fact  that  the  plus  and 
minus  half  waves  of  a  complete  cycle  of  magnetising  current  are  the 
same.  That  is,  it  takes  the  same  value  of  current  to  magnetise  the 
core  in  one  direction  as  it  does  in  the  other.  Therefore,  all  the 
harmonics  as  well  as  the  fundamental  must  at  the  beginning  of  the 
second  half  cycle  be  of  the  same  value,  but  in  the  direction  opposite 
to  that  at  the  beginning  of  the  first  half.  Only  odd  harmonics  will 
satisfy  this  condition. 

While  the  fundamental  passes  through  \  cycle,  the  third  harmonic 
passes  through  \\  cycles,  and  the  fifth  harmonic  through  2 J  cycles, 
&c.  All  odd  harmonics  end  with  an  odd  number  of  \  cycles,  and  are 
therefore  in  the  same  relative  position,  but  in  the  direction  opposite 
to  that  at  the  beginning  of  the  first  half  cycle.  If  the  magnetising 
current  does  not  contain  all  of  the  harmonics  necessary  to  produce  a 
sine  wave  of  voltage,  then  the  voltage  will  contain  those  harmonics 
which  the  magnetising  current  lacks,  and  possibly  more.  For 
example,  when  the  magnetising  current  does  not  contain  the  necessary 
third- harmonic  component,  the  induced  voltage  contains  a  third- 
harmonic  component. 


Fig.  2. 

A  convenient  means  of  showing  the  effect  of  changes  in  the  shape  of 
a  magnetising  current  wave  is  to  plot  the  hysteresis  loop,  and  from 
this  and  the  modified  wave  of  magnetising  current  construct  the 
magnetic  flux  wave.  The  hysteresis  loop  corresponding  to  the 
magnetising  current  wave  shown  in  Fig.  1  (a),  is  plotted  in  Fig.  2. 
The  abscissas  OA,  OB,  OC,  &c.,  in  the  hysteresis  loop  equal  the 
corresponding  ordinates  O'A',  O'B',  O'C  ,  in  the  magnetising  current 
wave.  The  wave  shown  in  dotted  line  is  the  resultant  magnetic  flux 
wave.  The  method  of  construction  is  obvious  from  a  brief  scrutiny 
of  this  figure. 

By  following  the  same  methods  in  Fig. 3,  it  is  shown  that  when  the 
magnetising  current  is  a  sine  wave,  the  magnetic  flux  is  not  a  sine 
wave  but  is  of  the  shape  indicated  by  the  dotted  line.     The  magnetic 


Fig.  3. 

lux  wave  for  this  figure  was  constructed  from  a  sine  wave  magnetis- 
ing current  and  the  hysteresis  loop. 

The  analysis  of  this  flux  wave  gives  a  fundamental  component  of 
17-62  sin  (^—0-8  deg.),  a  third  harmonic  component  of  3-M  sin 
(319—5  deg.),  and  a  fifth  harmonic  component  of  2-2  sin  (5^— 2-4-3  deg.) 
where  0  is  the  time  angle  in  degrees  and  0-8  deg.,  5  deg.  and  24-3  deg., 
are  the  angles  at  which  the  fundamental,  third  and  fifth  respectively 
lag  behind  the  composite  wave.  This  composite  wave  also  contains 
odd  harmonics  higher  than  the  fifth,  but  they  are  not  taken  into 
^consideration  here  as  previously  stated. 

The  voltage  produced  by  the  magnetic  flux  shown  in  Fig.  3  is 
proportional  to  the  rate  of  change,  that  is,  the  differential  of  the 
composite  magnetic  flux  wave.  The  differential  of  this  wave  gives 
for  the  fundamental  17-62  cos  (5—0-8  deg.),  for  the  third  harmonic 
component  11-7  cos  (3^-5  deg.),  and  for  the  fifth  harmonic  11  cos 
(5^-24-3  deg.).     It  will  be  noted  that  the  third-harmonic  com- 


ponent of  voltage  for  the  above  case  with  a  Bine  wave  of  ' — •  -r 
current  is  6.5  per  cent,  as  great  an  the  fundamental,  and  i 
fifth-harmonic  component  of  voltage  is  62-.5  per  cent,  as  great  on  the 
fundamental. 

In  practically  all  schemes  of  connecting  tran«forraer8  for  tran»- 
mission  purposes,  the  proper  compfwitf' 
in  which  case  large  higher  harmonic  volt  _ 

windings.  In  a  comparatively  few  cases,  however,  it  Ls  not  possible 
to  draw  the  proper  magnetising  current  and  cot  •  hitie 

ca.ses  the  higher  harmonic  voltages  do  exist.     An  .ade 

in  the  following  to  show  how  the  magnetising  currents  are  supplied 
for  the  different  schemes,  of  connections  and  types  of  transfonners, 
and  where  harmonic  voltages  will  api)ear. 

The  most  frequent  scheme  of  connecting  transformers  is  three 
single-phase  units  connected  into  a  three-pha.se  bank  in  delta  on  the 
low-voltage  side,  and  in  star  on  the  hign-voltage  side.  Assume  that 
a  bank  so  connected  is  u.sed  to  step-down  the  voltage,  and  that  the 
magnetising  currents  for  each  of  the  three  units  are  as  indicated  by 


Fig.  4. 

Fig.  1  (a).  The  magnetising  currents  then  for  each  phase  contain,  in 
addition  to  the  fundamental,  a  third  and  a  fifth-harmonic  com- 
jjonent.  Since  the  transformers  are  connected  in  three-phase 
relationship  their  voltages  are  120  deg.  apart  and.  therefore,  their 
magnetising  currents  are  120  deg.  apart.  The  magnetising  currents 
for  the  three  units  are  shown  in  their  properphase  position  in  Fig.  4(a). 
The  three  leads  feeding  the  bank  carry  the  current  both  to  and  from 
the  transformers  and,  therefore,  the  resultant  of  the  current  in 
the  leads  must  at  all  times  be  zero.  But  the  resultant  of  the 
magnetising  currents  for  all  three  units  in  this  case  is  shown  by 
the  author  to  be  1-2  sin  (35—^3),  where  H^  is  the  angle  at  which  the 
third  harmonic  component  lags  behind  the  composite  wave.  This 
resultant  is  not  zero  ;  therefore  it  will  be  seen  that  not  all  of  the 
magnetising  current  for  this  Mnnection  can  be  supplied  through  the 
three  leads.  The  resultant  current  is  shown  dotted  in  Fig.  4  (a)  which 
is  obtained  by  combining  the  three  waves. 
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Fig.  5a. 


It  wUl  be  noted  that  this  resultant  current  is  at  triple  the  fimda- 
mental  frequency,  and  that  its  magnitude  is  three  times  as  great  sis 
the  third  harmonic  component  of  magnetising  current  for  each  phase. 
If  the  other  higher  harmonics  of  the  magnetising  current  had  been 
taken  into  accoimt  (7th,  9th,  11th,  &c.)  in  the  above  analysis  it 
would  be  found  that  they  all  would  be  drawn  from  the  line  except 
the  tiiird  and  odd  multiples  of  the  third  (9th,  15th.  &c.).  Therefore, 
the  necessary  third-harmonic  component  and  its  multiples  to  produce 
a  sine  wave  of  voltage  must  be  supplied  m  some  other  mamier  for 
this  scheme  of  coimections,  since  they  camiot  be  drawn  fmm  the  line. 

In  Fig.  4  (6)  at  1,  2  and  3  are  plotted  the  third  harmonic  com- 
ponentsof  the  magnetismg  currents  for  the  three  phases  in  their 
proper  phase  position  with  respect  to  the  composite  waves  showii  in 
the  same  figui-e  at  (a).  It  will  be  seen  that  these  third-harmonic 
currents  are  all  in  tlie  same  direction  at  corresponding  pouits.  In 
Fi".  5,  which  is  the  star-delta  scheme  of  connection,  the  arrows 
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indicate  the  instantaneous  directions  in  which  the  third  harmonic 
currents  should  flow  in  the  primary  or  star  side.  Since  the  third 
harmonic  currents  of  all  three  phases  are  in  phase  with  ea'j'.i  other 
they  have  no  return  path  in  a  star-connected  circuit,  therefore  thej' 
cannot  flow.  Consequently  third-harmonic  voltages  will  be  generated 
due  to  the  absence  of  the  third-harmonic  currents.  These  voltages 
are  all  in  the  same  direction  since  their  components  of  the  magnetising 
currents  are  all  in  the  same  direction. 

The  generated  or  induced  third-harmonic  voltages  appear  in  both 
the  primary  and  secondary  windings,  but  the  delta-connected 
secondary  forms  a  closed  local  circuit  for  its  third-harmonic  voltage. 
Consequently,  a  third-harmonic  current  will  circulate  around  this 
circuit  and  produce  a  third-harmonic  magnetic  flux  which  will  cut 
both  the  primary  and  secondary  winding^:.  Thi-;  flux  will  generate 
in  both  windings  a  counter  third-liarmonic  voltage  approximately 
equal  and  opposite  to  the  one  caused  by  the  absence  of  the  thinl- 
harmonic  current  in  the  primary.  This  results  in  cancelling  all  of 
the  third-harmonic  voltages,  except  that  due  to  the  reactance  of  the 
transformer  which  is  generally  so  small  tliat  it  is  of  no  consequence. 

It  is  evident  from  the  foregoing  that  the  third-harmonic  component 
of  the  magnetising  current  for  a  bank  of  transformers  connected  star- 
delta  is  supplied  bj^  a  circulating  current  in  the  closed  delta.  If  the 
units  forming  the  bank  require  diderent  values  of  third-harmonic 
currents,  then,  since  the  circulating  current  is  the  same  in  all  three 
phases,  one  or  two  phases  will  be  over  supplied  with  this  component 
of  current  while  the  other  phases  will  be  luider  supplied.  This  will 
result  in  inducing  a  third-harmonic  voltage  of  small  value  in  all  three 
phases 

It  would  be  found  by  a  similar  analysis  that  the  9th  and  15th 
harmonic  currents  and  all  odd  multiples  of  the  third  are  supplied  by  a 
circulating  current  in  the  secondary,  while  all  other  odd  harmonic 
currents  are  drawn  from  the  line.  The  magnitude  of  this  circulating 
current  is  such  that  when  it  is  multiplied  by  the  secondary  turns  the 
product  is  equal  to  that  of  the  required  harmonic  current  in  the 
primary  multiplied  by  the  primary  turns.     That  is,  the  magneto- 
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motive  force  is  the  same  whether  supj)iied  by  the  primary  or  by  the 
secondary,  therefore  the  star  delta  connection  relieves  the  primary  of 
a  part  of  tiie  magnetising  current  and  adds  it  to  the  secon  lary. 

If  tliis  l;ank  b(;  fed  l)y  anotlier  bank  oi  transformers  connected  in 
star  on  the  secondary  side  with  its  neutral  grounded,  then  grounding 
the  neutral  of  the  step-down  transformer  bank,  as  shown  in  Fig.  fi. 
produces  closed  <ircuits  in  the  star-connected  side  througli  whieli 
the  third  harmonic  coni]>onent  of  the  magnetising  current  ran  flow. 
These  circuits  for  each  j)hnse  consi.st  of  one  line,  the  windings  in  each 
bank  connected  to  this  line,  and  the  earth.  The  third-harmonic 
current  carried  by  the  groinid  eoiuiection  is  the  sum  of  the  thin! 
harmonic  currents  in  the  ih^r  star-connected  ])hasos.  With  this 
connection  a  part  of  the  third-harmonic  comiMuient  of  the  magnetis- 
ing current  will  circulate  iiroinul  (lie  closed  ( ircuit  in  the  delta  con- 
nected secondary  and  a  jiart  will  lie  drawn  from  the  line  using  the 
earth  as  a  return.  The  division  of  current  between  these  twc 
circuits  depends  ii|h>ii  their  relative  ini|KMlances.  The  ililtcn-nce  in 
the  uiagiiitud  •  of  the  third  harmonic  currents  ri'ijuired  for  tht 
different  iiha.ses  of  the  bank,  so  connected,  will  Im*  supplied  through 
the  grounded  neutral.  If  tin-  neutra  of  the  secondary  o  Ithe  step  up 
transf<iriiicr  luinU  is  not  grounded  llicn  grounding  the  neutral  of  the 
step-down  bank  will  have  no  effect  on  the  distribution  of  the  third- 
harmonic  com|»oiient  of  the  magnetising  current. 

{To  l>c  concluded.) 


Prosress  of   the  Electric  Dreadnought.     It  is  announrcd 

tliiit  tlie  keel  of  the  elcctricallv-jiiopciicd  dreadnought.  "  Cali- 
fornia.""  of  the  rnit<'d  States  Navy,  will  Ih'  laid  on  OrtolxT  14th. 
This  is  the  first  ship  of  this  class  to  be  fitted  with  electric  pro- 
juilsion.  and  will  take  two  or  three  vean  to  complete.  It  is 
stated  that  the  cost  will  l,e  over  i;3.l.>dO,tXll\ 


All  of  the  Divisional  Insjjeetore'  Reports  on  ilines  and  Quarries 
for  the  year  1914  have  now  been  issued.  As  will  be  observed  m  the 
statistics  of  output  quoted  below,  there  is  in  all  the  reports  a  drop  in 
output  of  coal  from  the  preceding  year,  this  being,  of  course,  due 
to  the  war.  The  effect  on  the  number  of  persons  employed  is  best 
sho«-n  in  the  general  report  on  di\-isional  statistics,  of  which  the 
main  points  were  given  in  our  issue  of  September  lOth.  among  them 
being  the  accidents  due  to  electricity,  and  the  output  of  nunerals 
other  than  coal.  Below  we  reproduce  the  divisional  outputs  of  coal 
only,  as  electric  cutting  is  practically  entirely  confined  to  coal.  The 
amounts  cut  by  electric  and  compressefJ-air  cutters  are  given,  as 
well  as  the  extent  of  the  elect ri'ication  of  minins  machinery 
generally. 

Lfniras/iire,  Sorth  Wales  and  Ireland  iMvinon. — In  this  district 
26,2(K».4-i7  tons  of  coal  were  raised,  which,  however,  is  less  by  1 ,942,422 
tonsthan  the  quantity  for  191.3.  Of  this  amount.  2.089,.j72  tonswere 
machine  cut.  The  number  of  electric  coal-cutting  machines  has 
fallen  from  3G  in  1913  to  .34  in  1914,  though  there  ha.s  been  an  increase 
in  compressed-air  cutters  from  354  to  ',^^'^.  During  the  year  355,650 
tons  of  coal  were  cut  by  means  of  electricity  and  1.733.922  by  com- 
pressed air.  In  the  preceding  year  the  figures  were  393,940  and 
1,773,351  respectively.  With  regard  to  visual  signals  for  winding 
plant,  the  lnsi)ector  states  that  their  installation  progresses  very 
slowly,  and  the  majority  in  use  are  far  from  satisfactory.  The 
electrical  tyjies  are,  however,  generally  better  than  the  meehanical, 
though  sometimes  more  expensive.  In  the  137  mines  under  the  Coal 
Mines  Act  there  is  electrical  machinery  aggregating  13.1I7Jh.p.  on 
the  surface  and  22,502J  h.p.  imderground,  a  total  of  35,620  h.p. 
The  underground  power  consists  chiefly  of  that  use<l  for  pumping  and 
haulage.  In  the  surface  machinerj-.  winding,  haulage,  ventilation 
and  coal  washing  and  screening  are  large  items. 

Midland  and  Southern  Division. — The  output  of  coal  in  this  dis- 
trict was  27.4.30.992  tons,  or  853.395  (302  per  cent.)  less  than  in  1913 
There  were  in  1914  84  coal-cutting  machines  operated  by  electricity 
and  139  by  compressed  air.  Figures  for  the  jireceding  year  are  not 
given.  Electricity  was  the  means  of  cutting  77U.6.54  tons  of  coal  and 
161.192  tons  of  ironstone.  The  amounts  for  compres.sed-air  cutters 
are  less  than  these  namely.  678.298  tons  of  coal  and  36.883  of  iron- 
stone. The  amount  of  electric  jwwer  used  in  the  coal  mines  is 
12,164^  H.p.  on  the  surface  and  41.105,|'  underground,  a  total  of 
53.270/,,  H.p  This  ix)wer  is  applied  to  it.s  different  u.ses  in  much  the 
same  projwrtions  as  in  the  above  division,  except  that  the  bulk  of  that 
used  on  the  surface  of  metalliferous  mines  is  put  down  as  *'  mis- 
cellaneous." and  hardly  any  electric  jxiwer  is  used  in  these  mines  for 
ventilation  or  haulage  above  or  below  ground. 

Ynrksliire  and  North  Midland  Division. — The  figures  given  for  this 
division  show  that  it  has  developed  into  the  most  important  of 
the  kingdom,  the  total  output  of  coal  lx*ing  66.8(17.623  tons,  though 
in  1913  it  was  72.951.841.  Kicctric  coal  cutters  here  are  almost  as 
extensively  u.sed  as  compressed-air  cutters,  there  l>eing  'ioO  electrical 
machines  and  37.'>  worked  by  compressed  air.  The  numbers  in  1913 
were  331  and  .342  resjxx-tively.  The  coal  cut  by  cltHMricity  was 
3.."M6.41(t  tons  and  that  by  compre.'*.se<l  air  ,3..576.729,  in  each  case  a 
slight  decn'a.se  on  the  amount  of  the  previous  year.  In  the  coal 
mines  of  this  district  the  ele<"tric  jKiwer  tot«l!e<l  123.648;j{  H.P.,  con- 
sisting of  65.857 .',j;  H.p.  on  the  surface  and  57.7i»(t^  h.p.  used  under- 
ground. AlH)ut  a  thin!  of  the  j»ower  u.so<l  on  the  .slirfaee  is  u.s<m1  for 
coal  washing  or  seriH-ning.  and  alxuit  half  the  jxiwer  underground  for 
haulage.     Pumping  is  also  a  large  item,  absorbing  16,3662  H.i". 

Satlland  Ihri.iion. — The  output  of  this  division  was  3S.S47.362 
tons  ill  1!'14  and  42.4.'><).516  in  1913.  Hen^  as  many  as  747  electric 
coal  cutters  are  eiujilove*!.  while  the  numlier  of  compressed-air 
m.ichines  is  only  H><1.  The  tons  of  coal  cut  by  electricity  wen> 
7.S(»S.984  and  of  ironst<me  56.4t»6.  while  1.313..'»93  tons  of  coal  and 
H5.572  tons  of  ininstone  were  cut  by  compn>s,s«»«l  air.  The  electrical 
marhi.iory  in  coal  mines  totals  II9.6.39J  H.r..  26.27Si  h.p.  of  this 
lH>ing  used  on  the  surface  and  flS.IWIj  H.r.  underground.  Of  the 
various  u^es  of  this  electric  power,  pumping  consumes  the  nin-i 
energy  (43. .393  H.P.). 

Smith  ]\  alfn  Division. — The  coal  raised  in  this  division  amounted 
to  .'>3.87fl.728  tons,  whereas  the  output  in  1913  was  .'>6.83(».072  tons. 
Th(  machine-cut  coal  shows  a  decpea.'<e  of  4.898  tons,  thoueh  1(>  more 
cutters  were  at  work  than  in  1913.  Altogether  there  «ere  44 
ch^tnc  cutters  and  87  worked  by  compres.'*e<l  air,  the  former  cutting 
242.742  tons  of  coal  and  the  latter  .392.079  tons.  The  chntrical 
surface  machinery-  totals  93.832J  h.p..  chiefly  for  winding,  ventila- 
tion and  haulage,  and  that  underground  amounts  to  100,443 J  h.p.^ 
mostly  for  pumping  and  haulage. 
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Northern  Division. — Here  the  output  of  coal  has  decreased  from 
58,675,687  tons  in  1913  to  52,384,478  tons  in  1914.  Of  this  amount 
1,256,433  tons  were  machine  cut  by  electricity,  and  2,317,879  tons 
by  compressed  air.  The  number  of  coal  cutters  has  increased,  the 
electrical  from  134  to  156  and  the  compressed  air  from  531  to  546. 
The  use  of  electricity  has  grown  during  the  year  by  over  11,000  h.p., 
and  there  is  now  78,936J  h.p.  installed  above  ground,  and  90,875^  h.p. 
below.  Ventilation  absorbs  18,644|^  h.p.  of  the  surface  power, 
while  winding,  hauling  and  coal  washing  and  screening  also  consume 
large  amounts  of  energy.  Underground  practically  all  the  elec- 
tricity is  employed  in  haulage  or  pumping,  which  account  for 
40,681  H.p.  and  42,657J  h.p.  respectively. 


CORRESPONDENCE. 


THE  DIRECTION  FINDER. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  I  have  read  Prof.  Artom's  letter  published  under  the 
above  title  in  the  issue  of  The  Electrician  dated  September 
17th.  As  usual,  Prof.  Ai-tom  tends  to  create  confusion  to  his 
advantage.  He  cites  two  Italian  patents,  namely,  Patent  No. 
88,765  and  Patent  No.  88,766.  The  object  of  the  first  patent 
is  a  certain  kind  of  single  directive  aerial,  and  the  object  of 
the  second  is  the  radiogoniometer.  I  can  admit  that  Prof. 
Artom's  affirmations,  if  they  refer  to  the  patent  in  regard  to 
directive  aerials,  are  possibly  right.  I  say  "  possibly,"  as  I 
do  not  know  the  judgments  to  which  Prof.  Artom  alludes.  But, 
as  to  the  second,  his  statements  are  incorrect.  I  have  an 
official  copy  of  the  Notary  Act  dated  April  5,  1912,  cited  by 
Prof.  Artom,  and  as  it  is  a  private  document  which  readers 
cannot  get  I  am  disposed  to  send  it  in  turn  to  the  readers  who 
care  to  ask  me  for  it,  in  order  that  they  can  ascertain  de  visu 
that  not  a  word  of  Prof.  Artom's  affirmations  regarding  the 
radiogoniometer  is  to  be  found  therein. 

My  ideas  upon  the  invention  of  the  aerials  described  in 
the  first  patent  have  changed  since  I  read  Prof.  Blondel's 
communication  to  the  Congress  at  Angers  of  the  Association 
fran9aise  pour  I'avancement  des  Sciences,  held  in  1903.  I 
invite  Prof.  Artom  to  read  this,  and  he  will  be  convinced  that 
his  claims  to  the  invention  of  these  aerials  have  no  founda- 
tion. 

I  will  not  repel  for  the  himdredth  time  Prof.  Artom's  claims 
to  the  invention  of  the  radiogoniometer.  I  will  only  call  to 
mind  three  circumstances:  (1)  The  British  and  North 
American  patents,  for  which  the  patentees  mus^  swear  that 
'  they  are  the  sole  and  true  inventors,  bear  the  names  of  Bellini 
and  Tosi ;  (2)  that  an  Italian  patent  can  be  obtained  in  the 
name  of  anybody,  be  he  the  inventor  or  not ;  (3)  that  the 
reasons  for  which  the  Italian  patent  was  taken  in  the  name  of 
Prof.  Artom  were  of  a  special  character. 

The  Notarial  Act  alluded  to  is  the  Act  by  which  Prof.  Artom 
^accepted  the  retrocession  of  his  old  patents  and  returned  the 

loney  he  had  received  for  them-  My  signature  was  required  as 

rarrantor. 
Difficulties  having  subsequently  arisen  as  to  the  intcrpre- 

ition  of  this  Act,  Messrs.  Agnelli  and  Scarfiotti,  the  purchasers, 
sued  Prof.  Artom  before  the  Courts.  These  having  decided  in 
favour  of  Messrs.  Agnelli  and  Scarfiotti,  Prof.  Artom  appealed 
himself  before  the  Court  of  Appeal  and  asked  me  to  be  present 
because  I  had  signed  the  Notarial  Act.  But  my  presence  was 
"  itterly  useless,  as  is  proved  by  the  fact  that  I  have  learned  only 

rom  the  letter  of  Prof.  Artom  that  a  decision  had  been  given 

kid  that  one  of  the  parties  had  subsequently  sued  in  the  Court 
Cassation.    And  this  is  natural,  as  these  cases  did  not  con- 

brn  me,  but  were  only  a  matter  of  money  between  Agnelli, 

parfiotti  and  Artom.  In  any  case,  I  have  written  to  have  a 
«py  of  these  judgments,  and  as  soon  as  I  receive  them,  I  will 
rite  you  further  on  the  subject.      But  what  is  clear  at  present 

te  that,  as  the  object  of  these  cases  was  not  the  radiogonio- 

Jtteter,  no  judgment  on  it  could  have  been  given. — I  am,  &c., 
Enghien-les-Bains,  Sept.  22.  E.  Bellini. 


ON  THE  INFLUENCE  OF  HEAT  TREATMENT  ON  THE 
SPECIFIC  RESISTANCE  AND  CHEIVHCAL  CONSTITU- 
TION OF  CARBON  STEELS.* 

BY  EDWARD  D.  CAifFBELL. 

Summary. — The  purpose  of  tho  present  Papor  is  to  a'id  a  littk  to  the 
knowledge  we  have  of  tho  Bpecific  resistance  of  steeU  of  varj-in;;  carh^jn 
content,  when  these  steels  have  been  subjected  to  different  heat  treat- 
ments, and  o  attempt  to  point  out  the  relation  existing  between  spccifio 
resistance  and  chemical  constitution,  with  a  view  to  throwing  a  littlo 
more  light  on  tho  underlying  causes  of  hardness  in  stecL 


The  solution  theory  so  clearly  pointed  out  moie  than  50  years  ago 
by  A.  Mathiessen  is  now  almost  universally  accepted,  so  that  the 
problem  of  the  constitution  of  steel  has  to  a  large  extent  been  reduced 
to  a  study  of  the  solubilities  of  elements  or  compounds  in  iron  as  a 
solvent,  and  the  relation  between  the  chemical  constitution  and  phy- 
sical properties  of  such  solutions. 

In  1902  C.  Benedicks,t  in  discussing  the  work  of  Barrett,  Brown 
and  Hadfield,  laid  down  the  following  law  :  "  Equi-atomic  solutions 
of  iron  possess  equal  resistances,"  and  at  the  same  time  establisbed 
the  formula : — 

p=7-6+26-82C  microhms  cm.^, 

where  p  is  the  electrical  resistance  of  the  steel,  7-6  the  electrical 
resistance  of  pure  iron,  and  2C  is  the  sum  of  the  values,  in  terms  of 
carbon,  of  the  elements  dissolved  in  the  iron.  The  carbon  "  value  " 
is  obtained  by  dividing  the  percentage  found  on  chemical  analysis  by 
the  atomic  weight  of  the  element  and  multiphing  the  result  by  12, 
the  atomic  weight  of  the  carbon. 

A  conception  such  as  that  laid  down  by  Benedicks  would  require 
that  all  elements  in  solid  solution  in  iron  exist  in  a  monatomic  con- 
dition,  or  at  least  that  all  compounds  in  solid  solution  possess  equal 
numbers  of  atoms  to  the  molecule. 

In  an  exhaustive  treatise  entitled  the  "  General  Considerations 
Regarding  the  Electrical  Resistance  of  Steels,"J  A.  M.  Portevin 
pointed  out  that  Benedicks'  formula  is  a  Hmitational  one,  approach- 
able only  in  dilute  solutions,  but  is  inapplicable  if  the  carbon  equiva- 
lent of  all  elements,  other  than  iron,  exceeds  2  or  3  per  cent. 

In  general,  with  a  given  heat  treatment,  changes  in  the  micro- 
structure  of  steels,  due  to  the  addition  of  one  or  more  elements  other 
than  iron  and  carbon  may  be  taken  to  indicate  changes  in  the  chem- 
ical constitution  either  of  the  solutes  or  of  the  solvent,  which  changes 
would  lead  to  differences  in  solubilities,  hence  to  changes  in  specific 
resistance. 

In  an  article  by  the  present  author  on  the  '"  Constitution  of  ihe 
Carbon  Steels,"..^  not  only  was  the  general  parallelism  between  solid 
solutions  in  iron  and  ordinary  solutions  in  water  recognised,  but  a 
further  assumption  of  the  essential  identity  of  mechanism  of  solu- 
tions, even  to  recognition  of  ionic  dissociation  of  solutes  in  solid 
solution,  was  made. 

In  a  recent  article  on  the  theory  of  hardening,  1  A.  McCance  has 
shown  that  if  the  carbon  concentiation  in  solid  solution  is  sufficient 
to  give  an  increase  in  the  specific  resistance  of  not  less  than  about 
13  microhms  in  excess  of  the  specific  resistance  of  the  same  metal 
annealed,  the  hardened  metal  -will  attain  the  maximum  hardness,  if 
by  hardness  is  in  reality  meant  viscosity,  as  measured  by  a  Brinell 
testing-machine.  McCance  assumes  that  this  hardness  is  due  to  a 
certain  portion  of  the  iron  existing  in  what  has  at  various  times  been 
termed  as  a  state  of  internal  tension,  internal  strain,  or,  by  McCance, 
interstrain  ;  this  state  of  interstrain  resulting  from  the  trapping  of  a 
certain  portion  of  the  -y-iron  during  the  time  the  metal  is  pas-sing 
through  the  critical  range.  If  the  carbon  concentration  is  too  low  to 
give  an  increase  in  specific  resistance  of  much  less  than  13  microhms, 
then  no  matter  how  rapidly  the  metal  may  be  quenched  the  maxi- 
mum hardness  cannot  be  attained,  smce  not  enough  of  the  iron  will 
be  trapped  durmg  the  transformation.  On  the  other  hand,  if  the 
carbon  concentration  ii  high  enough  to  give  an  increase  of  specific 
resistance  of  more  than  13  microhms,  the  velocity  of  cooling  through 
the  critical  range  may  be  reduced  without  reduction  of  the  propor- 
tion of  iron  trapped  during  the  transformation,  hence  without 
reducing  the  hardness.  Thus,  while  the  hardness  or  high  \isoosity  is 
apparently  due  to  a  certain  portion  of  the  metal  existing  in  a  state  of 
strain,  since  the  extent  of  this  interstrain  itself  is  dependent  upon  the 
concentration  of  the  carbides  in  solid  solution  at  the  instant  of 
quenching,  and  the  velocity  of  cooling  it  would  seem  that  the  control, 

*  Abstract  of  a  Paper  read  before  tho  Iron  and  Steel  Institute. 
f  "  Zeitschrift  fii'-  Physikalische  Chemie."  1902.  Vol.  XI.,  p.  i>45. 
X  Iron  and  Steel  Institute,  "  Carnegie  Scholarsliip  Memoirs,"  1909, 
Vol.  I.,  pp.  283-364. 

§  "  Journal  of  tho  Iron  and  Steel  Institute,"  190S,  Xo.  III.,  p.  318. 
II  Ibid.,  1914,  No.  I.,  p.  192. 
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at  least  of  the  hawlness,  can  be  beet  effected  by  control  of  the  chemical 
constitution  of  the  metal  at  the  instant  of  quenching. 

Experimental  Work. 

The  steels  used  in  the  experimental  work,  wliich  was  carried  on 
by  Robert  Atkinson,  M.Sc,  have  the  compcsitions  sho^tTi  in  Table  I. 

Table  T. 


Steel. 

Carbon. 

Manganese. 

Phosphorus. 

Sulphur. 

Silicon. 

Per  cent. 

Per  cen{. 

Per  cent. 

Per  cent. 

Per  cent. 

C04 

0-04 

010 

0007 

0029 

... 

M  16 

0-.30 

0-204 

0012 

0013 

0-033 

H  :5.5 

0-35 

008 

0  009 

0-024 

0-18 

If  41 

0-41 

008 

0012 

0  010 

0-10 

n  r,7 

0-,57 

Oil 

C^OIO 

0  020 

017 

(• .") 

0-88 

0-27 

O-OIS 

0020 

Ml'O 

104 

0-214 

0-()l!l 

0-023 

0-101 

HGM 

2-71 

008 

0-012 

0014 

0-00 

Bars  of  the  different  steels,  about  lo  cm.  long,  and  a  little  more 
than  6  mm.  square,  were  suspended  in  an  electrically  heated  furnace 
which  had  been  previously  brought  to  the  temjierature  from  which 
it  was  desired  to  quench.  Wlion  the  bars  had  come  to  constant 
temperature,  they  were  withdrawn  from  the  furnace  and  quickly 
cooitnl  in  a  large  volume  of  iced  water. 

One  set  of  bars  was  quenclied  from  892°C.,  and  another  from 
],103°(J.  After  quenching  the  bars  were  poiislicd.  tlio  cro.ss-.sect ion 
accurately  measured  and  the  specilic  resistance  determined.  The 
specific  resistances  were  determined  by  measuiing  the  fall  in  poten- 
tial between  knife-edges,  clamped  to  the  jjar  10  cm.  apart.  The 
bars  (luring  the  measurements  were  i?nmersed  in  a  bath  of  refined 
paraffin  oil,  so  that  the  tcnifieraturc  of  the  bars  could  be  taken  and 
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the  results  reduced  to  a  standard  temperature  of  20'^r.  Measure- 
monts  could  lie  easily  duplii-aled  to  within  le.xs  than  0-0.")  micn)hm. 
and  it  is  thought  that  the  values  given  do  not  differ  more  than  0-2 
of  a  microhm  from  llicir  abs<ilutc  value. 

.After  measuring  the  s|)ccific  resistance  and  taking  suflficient 
drillings  from  one  of  the  H  H.">  bars  for  nutking  cr)I(iriinetric  deter- 
niiujilioMs.  ihc  <|ucn<hcd  bars  fnim  802  ('.  wen-  pl.-iced  in  a  stoani 
<Jrying  nvcn  at  KM)  ('.  I(),j  {'.  for  two  days.  I'fler  which  they  wen- 
removed,  the  spi'cilic  rrsistfluce  mea.sured,  and  drillings  again  nuide 
for  colorimctric  work  In  llic  subsc(|ucnt  heat  tn-atmcnts  the  bars. 
<1UciuImmI  from  H!I2  C  were  jiacked  in  a  steel  tulx-  to  avoid  oxiilalion 
together  with  a  lube  for  the  insertion  of  a  thernioconple.  and  the 
wliol(>  placed  in  an  electric  furnace,  which  w.is  then  grarhi.dly  raised 
to  varir)us  Icniperalures.  Talile  jj.  When  lln-  dcsiivd  tcm|K'ralur«'. 
as  indicated  by  the  lliermoe()U|)|e.  wa,s  reaclie<l.  it  wa.s  liehl  as  nearly 
as  iMisMJltle  for  from  one  (o  two  liours.  aft<'r  whi<h  the  funuu-e  was 
idlowed  to  r<»ol  overnight.  .After  each  heat  treatment  thi'  siKH-ilic 
iv.si.stance  wjus  again  men«un'<|  and  <lrillings  taken  for  e<iIorimpfric 
compari.'ions.  \\\  exaniiuation  of  tin-  n-.sults  ?-«>veals  two  jioint.s  in 
addition  to  the  lowering  of  thes|M'cilic  resistance  of  lianlened  stiM-l  by 
tMnjHMing.  First,  a  comj)ariMon  of  the  sjxvilic  resistniicca  of  the 
simples  iiucnche<|  from  I.IO.TC.  with  thow  of  the  siune  steels 
(|uen(bcd  from  H!l2  (\  <>learly  .hIiows.  as  was  done  by  .Maur(>r.  that  the 
Bjx'cilie  nsistancc  iiicrea.'*,.,,  with  the  temperature  of  quenching. 
This  would  1m>  ex|)e<te<l  if  the  molecular  weight  of  the  ('  '  I  car- 
bides was  lowen-d  by  prngnvHsive  diHMxiation.  as  v  as  .  d  by 
th(<  author  .some  10  years  ago.*  The  seeonil  jxHiit  to  which  attention 
might  1m>  diitH'tiMl  is  the  incn'a,-H<  in  sp^vilic  resistame  of  h\  ; 
toid  .sttM'l  w  hen  tvhealH  to  80(V  ( ".  and  slow  ly  c«H>led.  w  hen 
w  it  h  f  he  msulls  on  1  he  same  sami^les  reheatctl  to  600  (\  or  7(Hl  ( '. 

In  oi-der  to  bring  out   the  relation  existing  l>etw-een  the  sjireilic 
resistance  anil  the  eluMuicid  eimstiliilion  f»f  sii^>l  win.h  has  Imvh  sub- 
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jected  to  different  heat  treatments,  a  bar  of  6iteel,  H  .35,  was  selected. 
This  bar  was  of  the  same  dimensions  as  the  ones  used  in  the  deter- 
minations of  specific  resi-stanee,  and  w.as  subjected  to  the  same  heat 
treatment.  After  each  heat  treatment  enough  drillings  were  taken 
from  the  bar  to  enable  colour  carbon  tests  to  be  made. 

The  results  are  sho^vn  graphically  in  the  acconipanying  figure,  in 
which  the  abscissa?  represent  the  temperatures  of  reheating,  while  the 
ordinate.s  show  the  specific  resistance  in  microhms  and  the  colour  of 
the  dinitro  derivatives  due  to  carbides  soluble  in  cold  nitric  acid,  in 
scale  divisions.  A  glance  at  these  curves  reveals  clearly  the  close 
relationship  existing  between  the  concentration  of  the  carbides  in 
solid  solution  and  the  sj^ecific  resistance. 

However,  it  will  be  noted  that  in  the  sample  reheated  to  800°C. 
there  is  an  increase  in  specific  resistance  accompanied  by  a  decrease 
in  the  dinitro  derivatives.  Metal  cooled  very  slowly  from  800°C. 
would  have  the  carbides  distinctly  segregated  into  relatively  large 
masses,  and  although  the  precipitation  would  be  most  nearly  com- 
plete, the  separated  cementite  would  consist  of  carbides  saturated 
with  iron  in  solid  .'=iolution,  hence  the  increa.se  in  specific  resistance. 

The  question  may  pro]ierly  be  asked.  To  what  may  this  relation- 
ship probably  be  due  ?  If  a  metal  such  as  iron  be  regarded  as  a 
solvent,  differing,  it  is  true,  in  viscosity  from  ordinary  liquids,  but  in 
which  the  atomic  relations  existing  between  solutes  in  true  solid 
solution  and  the  solvent  are  eiysentially  the  same  as  the  relations 
existing  in  ordinarA'  solution,  we  may  lind  the  rea.sonable  explanation 
for  the  co-relation  between  the  concentration  of  the  carbides  in  solid 
solution  and  the  specific  resistance  of  steel. 

Wiiile  in  most  research  work  in  physical  chemistry  attention  is 
focu.ssed  on  the  solutes  and  the  infiuence  of  concentration,  tempera- 
ture. &c..  on  these,  in  most  work  in  mctallurg\'  attention  is,  perhaps- 
iniconsciously,  focussed  on  the  properties  of  the  solvent,  and  the 
influence  of  temperature  and  concentration  of  .solutes  on  the  pro- 
perties of  this  latter  is  what  is  mo.st  carefully  studied.  It  is  seldom 
that  ordinary  chemistry  is  regarded  as  a  study  of  the  influence  of 
solutes  on  the  ]jroi>erties  of  water,  and  yet  this  is  the  habitual  view- 
point taken  in  the  study  of  the  influence  of  impurities  on  the  pro- 
perties of  metals.  If  steel  is  regarded  from  the  same  xnew-point  .-us 
ordinary  solutions,  we  may  calculate  the  molecular  concentration  of 
solutes  in  solid  solution  in  a  manner  exactly  similar  to  that  employed 
in  such  calculations  in  ordinaiy  .solutions.  If  the  assumption  is 
made  that  1  litre  of  steel  weighs  7.800  grammes,  the  molecular  con- 
centration of  solutes  in  solid  solution  in  iron  would  be  represented  by 
the  following  formulae  given  in  the  table  below,  in  which  the  symbol 
of  the  element  stands  for  the  numlter  of  "  pt>ints  "  (0-01  per  cent.)  of 
that  element,  and  N  the  number  of  atoms  of  the  element  in  ea<  h 
molecule  of  the  solute  : — 

Table  II. — Showing  Fortnultr  on//  Molrcular  Conccnlralion  of  Steel,  H  S.'i. 


Element. 


Formula. 


f'arimn  

Phosphorus 

Sulphur 

Silicon    


Molecular 
Concentration. 


S-27 

N 
0-02 

N 

006 

N~ 


Mangane.se  is  not  included  in  the  above  t.nWe.  sinoe  in  stcol  it 
fun<  lions  as  a  metal,  entering  |NirlIy  into  combination  with  carbon 
and  sulphur,  and  |)arlly  into  the  constitution  of  the  solvent,  iron,  the 
law  of  nuL-w  action  determining  its  distribution.  The  .s;>me  law 
applie-i  to  the  distriliution  of  nickel,  chmniium,  and  .some  other 
elements*  frequently  found  in  steel. 

in  the  article  on  "  The  (  onstiluliim  of  Steel."*  to  which  refereiKc 
has  aln-ady  Invn  made,  it  was  shown  that  X  of  the  above  table  in  the 
case  of  earltides  is  n  function  <if  the  c.TrlMin  eonlenl  and  heat  tn  ,ii- 
mrnt  of  the  sl*^!.      In  the  oa.se  of  a  slowly  coole<i  low  -carbon  steil.  X 
is  more  than  4.  while  in  hiirh-carl>on  steel  it  averages  lew  than  this 
ligure.     In  a  metjil  fnuualxne  the  crili  .the 

value  of  X  is  distuu  ....  ....:»  when  the  saiuc^uu  >  ilie 

nnne.ilf^i  comiition. 

In  th'  iilion  ll  .ipplicfl  to  aque<ms  sobi;  mii.s,  wlnu 

.•solutes  I .a  (XTtMi;    ,      ,    rtion  of  the  moleciiles  an-  assunie<l  u> 

l»e  .'»e|>aral<'<l  into  imiIm  torme<l  iims.     When  n  solute  is  distaoh'ed  in 

T.  it  di-  -  to  a  I.I'  111.  and  the  1  nr  intenial 

cy  is  d<  ;.  with  tl        ,  ,     irance  of  eip'  |Hisitive  and 

negative  charges  on  the  reRpecti\-e  ioUB.     It  is  l>eeatj»e  the  solveni 

'  ■  -   ,  ,!',  *.    ■   '    • '       the  ion- 

i  .  ^  'luct  th" 
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current  by  transporting  these  charges  between  the  electrodes.  It  is 
assumed  that  the  ions  only  are  electrically  active,  since  the  electroly- 
tic conductance  is  used  as  a  measure  of  the  ionic  concentration.  On 
account  of  the  high  electrical  resistance  of  the  solvent  in  the  case  of 
aqueous  solutions,  an  almost  negligible  proportion  of  the  total 
current  carried  is  carried  by  the  solvent.  If  ions  resulting  from  the 
dissociation  of  the  molecules  in  aqueous  solution  are  capable  of 
acquiring  energy  in  the  form  of  electric  charges,  but  in  these  solu- 
tions retam  and  transport  this  electrical  energy  only  because  of  the 
di-electric  property  of  the  solvent,  one  might  properly  ask,  What 
should  we  expect  if  solutes  were  dissolved  and  dissociated  tn  a 
solvent  which  was  in  itself  a  conductor  possessed  of  very  low  specific 
resistance  ?  In  such  a  case  there  seems  to  be  no  inherent  reason  why 
the  mechanism  of  solution  and  dissociation  of  the  molecules  of  the 
solute  into  constituent  parts,  bearing  precisely  the  same  atomic 
relation  to  the  solvent,  should  differ  essentially  from  that  which 
holds  when  a  solute  is  dissolved  in  a  dielectric  solvent.  In  case  the 
solvent  were  a  metal,  it  would  be  obviously  impossible  for  the  pro- 
ducts of  ionic  dissociation  to  retain  electric  charges  ;  hence  it  would 
be  clearly  out  of  the  question  to  call  these  products  ions,  so  that  we 
have  suggested  the  term  "  ionoids  "  to  indicate  the  products  of 
ionic  dissociation  in  solutions  in  which  the  solvent  is  a  metal.  The 
"  ionoids  "  in  the  metallic  solutions,  like  the  ions  in  aqueous  solutions, 
constitute  that  portion  of  the  solute  which  has  undergone  dissociation 
and  which  is  electrolytically  active.  The  result  of  this  electrolytic 
activity  of  "  ionoids,"  however,  will  manifest  itself  in  a  manner 
directly  the  reverse  of  that  manifested  in  the  behaviour  of  ions,  not 
because  of  any  ftmdamental  difference  in  the  atomic  relations  existing 
between  the  "  ionoids  "  or  ions  and  the  solvent,  but  because  of  the 
reverse  of  the  electrical  properties  of  the  solvents.  In  a  metallic 
solution  practically  the  whole  of  the  conductance  is  through  the 
solvent  and  imdissociated  solutes,  while  the  "  ionoids  "  which  are 
electrolytically  active  tend,  like  ions,  to  acquire  energy  in  the  form 
of  electric  charges,  but  on  account  of  the  nature  of  the  solvent 
retention  of  this  energy  is  impossible,  and  it  is  in  consequence  trans- 
formed and  dissipated  in  the  form  of  heat.  Thus  the  electrical 
energy  transformed  into  heat  by  the  "  ionoids  "  may  be  expressed 
in  terms  of  specific  resistance,  and  consequently  the  ionic  concen- 
tration in  solid  solution  in  metals  may  be  determined  by  deducting 
from  the  total  specific  resistance  that  due  to  the  solvent  and  undisso- 
ciated  solutes.  Under  the  above  conceptions  the  dissociation  theory 
of  solution  would  be  just  as  applicable  to  solid  solutions  in  metals  as 
to  aqueous  solutions,  although  the  phenomena,  when  the  two  solu- 
tions were  subject  to  a  difference  of  potential  at  two  points,  would 
manifest  themselves  in  opposite  directions.  The  differences,  how- 
ever, in  electrical  behaviour  of  the  two  solutions  are  due,  not  to  any 
fundamental  difference  in  the  atomic  relations  existing  between 
solutes  and  solvent,  but  to  the  differences  in  the  electrical  properties 
of  the  solvents. 


RUSSIAN  ELECTRICAL  COMPANIES'  RESULTS  FOR 

1914. 


.r 


[communicated.] 


In  spite  of  the  war,  most  Russian  enterprises  for  electrical  branches 
lave  achieved  favourable  results.     The  Russian  General  Electric 
po.  (capital  12,000,000  roubles),  an  offshoot  of  the  German  A.E.G., 
lade  a  net  profit  of  2,051,651  r.,  agamst  1,751,474  r.  in  1913.     The 
lareholders  received   10  per  cent,   as  dividend  (25  r.   per  share, 
gainst  23-50  r.  in  1913  and  22-50  r.  in  1912).     The  orders  received 
the  company  were  fewer  in  number  in  1914  than  in  1913,  but  the 
Bar's  results  were  satisfactory,  as  the  company  received  important 
*'  orders  for  the  Russian  army  and  navy.     In  order  to  deliver  Russian 
Government  orders  more  promptly,  the  company  organised  a  special 
department  for  artillery,  and  erected  a  new  building  for  the  purpose, 
and  as  a  number  of  the  required  articles  could  not  be  produced  in 
their  Russian  factories  they  entered  into  an  arrangement  with  the 
American   General    Electric   Co.    and   with   the   British   Thomson 
Houston  Co. 

The  Russian  Siemens  andSchuckert  Co.  (capital  15,000,000  r.)  dis- 
tributed a  dividend  of  5  per  cent,  for  1914,  the  Russian  Siemens  & 
Halske  Co.  (capital  5,600,000  r.)  6  per  cent,  (against  5  per  cent,  in 
1913).  All  three  companies  are  now  under  Russian  State  super- 
\  1    '  m,  the  capital  bemg  mostly  in  German  hands. 

I'he  Russian  electrical  machine  factory  "Voltay  (capital 
2,000,000  r.),  in  Reval,  declared  a  dividend  of  6  per  cent.;  the 
Russian  Electrical  Co.  "  Dynamo,"  of  Moscow  (capital  4,000,000  r.), 
4  per  cent.  ;  the  Russian  telephone  factory,  N.  K.  Heissler  &  Co. 
(capital  1,000,000  r.),  of  Petrograd,  12  per  cent.;  the  Russian 
accumulator  factory,  "Tudor"  (capital  2,400,000  r.),  of  Petrograd, 


6  per  cent,  ;  and  the  Electric  Power  Comfjany  of  Baku  (which  owns 
the  electrical  works  in  Baku),  9  per  cent,  on  the  preference  flhares 

and  6  per  cent,  on  the  stock.     The  capital  of  this  la.st-namcd  company 
is  9,000,000  r.     The  electro-mechanical  company,  forni'Tiy  iJuflon, 
Constantinowitch  &  Co.,  of  Petrograd  (capital  1  ,oOO,(K>0  r. ),  which 
received  important  orders  for  thr;  Russian  army  and  navy,  d'    " 
a  dividend  of  10  per  cent.     The  capital  of  this  company  in  rir. 
French  hands. 

The  Russian  cable  factories  achieved  still  better  resultn.  The 
largest  Russian  cable  works,  the  United,  at  Petrograd.which  b*-long«  to 
the  Russian  General  Electric  and  the  Russian  Siemens  and  Schuckert 
companies,  divided  15  per  cent,  on  the  capital  of  6,000,0fX)  r.  The 
net  profits  of  this  concern  amounted  to  3,337,361  r.,  or  over  .50  per 
cent,  of  the  capital.  1,243,467  r.  was  placed  to  reserve  and  fM)0,(X/)  r. 
divided.  Explanation  of  these  large  profits  is  found  in  the  enormoas 
reserves  of  copper  and  other  materials  in  hand  at  the  outbreak  of 
the  war,  bought  at  low  prices.  After  the  outbreak  of  war  prices  rose 
nearly  50  per  cent. 

The  Russian  cable  factory,  Coltchugin,  Moscow,  in  con.sequence 
of  their  increased  output,  raised  their  capital  from  6,000,000  r.  to 
10,000,000  r. 

The  Russian  Company  for  Wireless  Telegraphy  &  Telephony 
(capital  3,000,000  r.)  distributed  a  dividend  of  15  per  cent.;  the 
Russian  Company  "  for  Long-Distance  Station,"  Petrograd  (capital 
4,000,000  r.),  4  per  cent.  ;  the  Company  for  Electric  Lighting, 
Petrograd,  (capital  50,000,000  r.),  11  per  cent,  on  the  preference 
shares  and  8  per  cent,  on  the  original  shares  ;  the  Company  for 
Electric  Plant,  Petrograd  (capital  11,600,000  r.),  10-2  per  cent.; 
only  one  company,  that  for  Transmission  of  Electrical  Power,  Moscow 
("  Electroperedaclia  "),  announced  a  loss  (216,318  r.  on  a  capital  of 
6,000,000  r.). 

Owing  to  the  lack  of  Russian  electrochemical  factories,  the  com- 
pany "  Bertol "  was  founded  in  Rostow,  on  the  Don,  with  a  capital 
of  1,200,000  r.,  for  the  purpose  of  trading  in  electrochemical  products. 

According  to  information  in  the  Russian  newspapers,  the  British 
Aluminium  Co.  purpose  erecting  a  factory  in  Russia,  and  seeks 
information  regarding  suitable  raw  material  deposits  for  the  manu- 
facture of  aluminium.  The  high  protective  duties  render  it  probable 
that  an  aluminium  factory  in  Russia  would  be  profitable,  as  Russia 
imported  in  1913  from  Germany,  according  to  German  statistics, 
aluminium  value  967,000  marks  and  aluminium  goofls  value 
1,754,000  m.  The  total  import  of  aluminium  into  Russia  in  1912 
was  valued  at  1,600,000  r. 


PARLIAMENTARY  INTELLIGENCE. 

L.C.C.  (TRAMWAYS  AND  IMPROVEMENTS   BILL. 

This  Bill  came  before  a  Select  Committee  of  the  House  of  Lords  on  the 
30th  ult. 

Mr.  Vesey  Knox,  K.C.  (for  the  London  County  Council)  said  the  Bill 
had  been  recommitted  for  furthc;'  consideration  because  of  the  capri- 
cious action  of  the  Homo  Office,  wliosc  opposition  to  the  proposals  of  the 
Bill  had  been  regarded  as  a  matter  of  mere  criticism  on  details.  When 
the  Bill  was  previously  considered  by  the  Committee  the  Council  did  not 
think  it  necessary  to  call  evidence  to  meet  the  allegations  put  forward  by 
the  poHce.  The  tramway  proposals  were  the  construction  of  a  tramway 
(half  a  mile  long)  in  Hackney,  and  the  reconstruction  of  a  tramway  which 
had  been  worked  by  horses  in  Bcrmondsey.  When  tiio  matter  came 
before  the  Lord  Chairman  of  Ci)inmittoes  the  Home  Otfice  ohjix?ted  to 
the  proposals,  root  and  branch,  unless  the  Council  would  undertake  to 
carry  out  street  widcnings  wliich  would  enable  a  double  tramway  to  be 
laid  throughout — widcnings  which  would  cost  £150.0(X).  The  London 
County  Council  could  not  at  the  present  time  consent  to  come  under  the 
obligation  to  spend  that  very  large  sum  to  secure  what  was  considert>il  by 
local  authoiities  to  be  absolutely  unnecessary.  With  regard  to  one  of 
the  schemes,  it  was  merely  proposed  to  eltHJtrify  a  line  which  had  existetl 
for  30  yea-s  and  had  been  wjrked  by  horses,  and  to  constiuct  a  small 
tramway  wiiich  would  give  a  connection  between  West  India  Docks  and 
the  north  of  London.  '1  he  connecting  line  was  only  half  a  mile  in  length, 
and  would  cost  about  £20,000.  The^Home  Otfice  proposid  was  that  the 
scheme  sliould  be  suspended  until  arrangements  had  been  made  to  secure 
a  double  track,  with  a  space  of  9  ft.  G  in.  betwwn  tive  edge  of  the  pave- 
ment and  the  tramline,  without  reducing  the  width  of  the  pavement. 

Sui)erintenilent  Bassom,  of  tlie  Carriage  Department  of  Scotland  \>anl, 
gave  evidence  in  support  of  the  Home  Olfiee  report  on  the  schemes.  He 
expressed  tlie  view  of  the  Chief  Conunissioner  that  because  of  the  iu- 
crea.sing  ditliculty  of  regulating  tlie  traffic  in  the  metropolis,  esiiwially 
in  cases  where  tramways  were  improperly  allowed  to  be  laid,  the  pu))lic 
interest  would  not  be  "served  by  the  proposals  in  the  Bill.  The  Com- 
missioner was  the  more  anxious  because  of  the  increaslmg  number  of 
accidents  in  the  streets.  The  ditticufiy  of  regulating  the  tratfic  was  great, 
as  in  such  places  as  Plumstead,  Croydon  and  Kingston,  where  there  was 
not  room  between  the  pavement  and  tramlines  for  a  vehicle  to  pass.  He 
stated  that  there  would  be  danger  at  the  junction  of  Marc-street  and  Well- 
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street  of  the  cross-traffic  being  obstructed,  and  that  a  proposal  to  reduce 
the  width  of  the  pavement  was  open  to  serious  objection.  The  increase 
of  fatalities  at  present  time  was  not  attributable  to  the  darkening  of  the 
streets,  because  the  percentage  of  fatalities  was  practically  the  same  as  it 
was  before  the  present  conditions  of  lighting. 

Mr.  J.  K.  Bruce,  deputy  chief  officer  of  the  London  County  Council 
tramways,  stated  that  the  tramway  proposed  ended  in  a  junction  with 
existing  tramways  and  would  do  away  with  a  dead  end.  He  could  not 
spe  any  hope  that  that  line  would  become  a  great  arterial  thoroughfare. 
It  was  impossible  that  there  could  be  four  cars  together  delaying  the 
traffic  at  the  junction  of  Well-street  and  Mare-street,  Hackney  ;  the 
greatest  stretch  of  single  line  was  72  yds.,  and  with  a  four-minute  service 
there  could  not  be  more  than  one  car  at  a  time  on  the  proposed  connecting 
line. 

The  Committee  decided  that  the  Bill  should  proceed,  both  the  Hackney  • 
and  Bermondsey  tramways  proposals  being  sanctioned. 


IMPORT  DUTIES  ON  MOTOR  CARS. 

It  was  announced  in  the  House  of  Commons  on  Thursday  last  that  the 
import  duty  under  the  Budget  upon  motor  cars  will  not  apply  to  motor 
lorries  and  vans  used  e.xclusivcly  for  commercial  purposes. 


LEGAL  INTELLIGENCE. 


Right  of  Interned  Alien  to  Sue. 

Last  week  Mr.  Justice  "Sounder  delivered  his  reserved  judgment  in  the 
case  of  Schaffenius  v.  Goldberg,  which  raised  the  question  of  the  right  of 
an  interned  (Jcrman  to  maintain  an  action.     His  lordship  said  the  action 
was  brought  to  enforce  an  agreement  between  ])laintiff  and  defendant, 
and  defendant's  preliminary  answer  to  the  whole  proceeding  was  that 
plaintiff,  a  (Jerman,  had  been  interned  as  a  civiHan  prisoner  of  war  since 
the  execution  of  the  agreement,  and  that  as  long  as  he  remained  interned 
all  access  to  the  Courts  was  denied  to  him.     It  was  said  that  he  had 
become  ex  lege  during  his  internment.     Without  expressing  any  opinion 
as  to  the  extent  of  the  relief  to  which  plaintiff  was  entitled,  he  was  of 
opinion  that  he  was  at  liberty  to  maintain  the  action  free  from  any 
disability  attributable  to  his  enemy  character.     He  arrived  at  that  con- 
clusion on  the  ground  that  defendant  being  entitled  under  the  Royal 
Proclamation  to  enter  into  the  agreement  with  plaintiff,  and  no  change 
having  .since  taken  place  in  plaintiff's  condition  affecting  the  propriety  of 
defendant's  entering  into  an  identical  agreement  with  him  even  now, 
l)l:iintiff  must  be  entitled  to  enforce  in  the  Courts  any  rights  which  the 
agreement  gave  him.     Plaintiff  had  never  been,  and"  was  not  now,  an 
enemy  within  the  meaning  of  any  Proclamation  relating  to  Trading  with 
the   Kneiny.     The  internment  of  plaintiff  had  in  no  way  affected  any 
right  which  defendant  otherwise  had  to  contract  with  plaintiff,  although 
it  might  have  restricted  his  opportunities  for  so  doing.     Internment  had 
not  made  plaintiff  an  enemy.     After  quoting  Coke's  view  of  the  ])osition 
of  aliens  and  referring  to  the  Royal   Proclamation  and  cr.ecs  decided 
tliereunder.  his  Ivordship  said  he  was  of  opinion  that  plaintiff  was  entitled 
to  maintain  the  action.     Having  regard  to  the  number  of  enemy  aliens 
now  interned  in  this  country,  lie  should  deal  with  the  grounds  oil  which 
the  contentions  of  )>l^iintiff  and  defendant  rested.      For  plaintiff  it  was 
contended  that  all  that  was  neces.sary  for  his  right  to  sue  was  th.it  he 
should  be  here  "  in  protection  "  ;    nnd  it  was  said  that  plaintiff  was  here 
in  protection  and  known  to  the  King  to  be  so,  not  only  because  he  had 
been  retcistered  as  an  enemy  alien,  but  also  l)ecause  he  iiad  In-en  subse- 
quently interned  as  such.      i.icen(  e  and  jmitection  would  be  implied  from 
his  hciiig  HiitTered  to  remain  without  being  ordered  out  of  the  country, 
and  his  riirlil   to  .sue  was  certainly  not  less  clear  than  that  of  an  alien 
enemy  resident  and  carrying  on  business  in  a  neutral  or  friendly  country. 
For  the  defi-ndant  it  was  assert<«d  that  the  right  of  action  ree"ogiiit<e<l  in 
Wells  y.   Williams  was  coiiditione<l  on  iilaintiffs  bcini;  here  '•without 
molesting  the  Government  or  being  molest<-<i  by  it"  :    that  internment 
was  nioletation  by  the  (Jovernment  whicli  put  an  end  to  ))laintiff  s  right 
to  sue.      N'ow.  in  his  judi;nient.  it  was  plaintiff's  view  which  was  right 
and  ought  to  jirevail.      There  had  been  a  gradual  and  j)ro^,ressive  modi- 
lication  in  the  rules  of  the  old  law  in  (heir  restraint  and  diseourngement 
of  aliens.      It  was  the  residence  nnd  business  tiomieile  of  plaintiff  that 
were  now  all  important,  not   his  nationalitv.      If  those  were  in  enemy 
country  a  i)I.iintiff  mi^-hl  not  sue,  whatever  his  natif>nMlity.  even  if  he  Ik- 
a  friend.      If  thom-  were  in  frienilly  or  neutral  territory  he  migiit  sue. 
even  if  he  l)e  nn  -nemy  born.      Prima  fncie.  nil  persons  resident  in  this 
country  were  entitle<l  to  have  ncrens  to  (he  Courts,  and.  nithouuh  it 
might  still  be  (ha(  an  alien  enemy  resident  here  must  show  that  lie  w.w 
here  with  the  licence  (netu.d  or  implied)  of  tne  King  before,  in  war  time, 
he  ('ould  lie  a.lmitted  to  sue  in  these  Court-,  still  even  so.  as  had  be.-n  held 
in  "the  PrineeHs  Thnrn  .ind   Taxis  v.  Momtt."  registration  which  plaintiff 
lia.1  elTect.Ml  was  sufficient  i>vi.lence  of  such  a  licence.     And  it  miyht  Ih' 
(hat  the  expression  Ix-ing  "in  protwtion  "  meant  li((le  more  (han  (he 
conse(|Uence  (o  plaintiff  of  his  being  license<l  to  leninin.     If.  however,  it 
meant  more,  then  it  had  }>een  expresslv  decided  that  a  prisoner  of  war 
was  here  under  the  protection  of  (he  King,  so  that   plaintiff  .«  jv.nitKm 
appeared  to  be  complete.     Moreover,  he  could  not  tind  anv  warrant  for 
the  contention  that   internment  was  equivalent  to  R  revocation  of  (he 
licence  (o  remain  which  was  imi'ie,!  in  registration.     It  yras  (rue  (ha(  an 
opnuon  to  that  eflFccl  was  expressed  by  Mr.  .Tustice  I>iw  in  the  recent  ciwc 


of  Rex  V.  Liebmann,  but  in  that  case  it  was  only  a  question  of  the  right  of 
an  interned  prisoner  of  war  to  sue  out  a  writ  of  habeas  corpus.  Finding 
no  precedent  in  support  of  defendant's  contention  he  was  not  disposed  to 
make  one,  for  the  contention  was  based  on  no  kind  of  principle.  He  was, 
therefore,  prepared  to  declare  that  the  contract  between  plaintiff  and 
defendant  was  not  affected  by  the  fact  that  plaintiff  was  now  interned 
within  the  realm  as  a  civiUan  prisoner  of  war,  and  that  plaintiff  was 
entitled  to  maintain  any  action  otherwise  competent  to  him  ia  respect 
thereof. 


EDUCATIONAL  NOTES. 


University  of  Durham,  Armstrong  College,  Newcastle-upon-Tyne. — 
The  session  commences  on  Sept.  27.  At  this  college  there  are  depart- 
ments of  mechanical,  marine,  civil  and  electrical  engineering,  naval 
architecture,  mining,  metallurgy,  agriculture,  pure  science,  arts  and 
commerce.     Particulars  from  the  secretary,  Mr.  F.  H.  Pruen,  3VLA. 

The  Calendar  for  the  1915-16  Session  has  been  recenth*  published,  and 
gives  full  particulars  of  the  courses  of  instruction,  teaching  staff, 
examinations,  fees,  &c.  The  head  of  the  electrical  engineering  depart- 
ment is  Prof.  W.  U.  Thornton,  D.Sc,  D.Eng.,  and  the  ordinary  pass 
course  for  the  degree  of  B.Sc:  in  engineering  extends  over  3  j'e^rs.  There 
are  rf-ell-equipixjd  laboratories  and  good  facihties  are  given  for  practical 
work.     Copies  of  the  Calendar  may  be  obtained  (post  free)  for  Is.  4d, 

Faraday  House  Electrical  Engineering  College.— Dr.  W.  H.  Eccles, 
M.I.E.K.,  began  a  course  of  lectures  on  "  Wireless  Telegraphy  "  to  the 
senior  students  of  Faradav  House  on  Tuesdav  last. 


PATENT  RECORD. 


SPECIFICATIONS  PUBLISHED. 

The  lollowing  abstract  from  some  of  the  specifications  recently  pMishei  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  it  Prvor,  Chartered  Patent  Agents, 
70  and  72.  Chancery-lane,  London.  W.C. 

Whenever  the  date  applied  tor  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  lormer  is  given  in  brackets  after  the  title. 

1913  Specifications. 
18,326  Hammond.    Systems  for  the  control  of  moving  bodies  at  a  distance  by  radiant 

energy.    (14/7/13.) 
19,809  Brustlein.    Process  for  producing  the  lining  of  an  electric  induction  furnace. 
20,908  Thompson.    (Soc.  Anon  des  Telegraphes  Edouard   Belin.)    Arrangen'.ents  for 

synchronising  apparatus  having  similar  periodic  movements. 
21,354  Walker.    Magnetic  clutches. 
22.226  Wilkinson.    Mercury  switches. 
24,368  Hope.    Fuses  or  cut-outs  for  electric  circuits.    (Addition  to  22,575/13.) 

1915  Specifications. 
498  Imray.    (Siemens  &  Halske  Akt.-Cci.)    Selecting  devices  operated  by  corre.-.t 

impulses. 
553  Smith.  Major  &  Stevens  (Ltd.)  &  Major.     Electric  IdcIcs  and  switches  for  lifts. 
982  Meigs.     Electrical  apparatus  for  effecting  the  comical  combination  of  ga^es. 
(23,1  14.) 
1.1 13  W.  &T.  Avbry(Ltd.)&Cibbs.    Electric  switch  for  use  with  weighing  scales. 
2.236  Robert  Bosch  (firm  of).    Electric  pedal  switches.    (29/7/14.) 
2,248  Heinschn.     Electric  welding.    (21/2/14.). 
3,5b5  Imray.    (Siemens  li  Haiske  Akt.-Ces.)    Arrangements  for  operating  switching 

devices  by  elect'ic  current  imrulse.';, 
3,997  Wilkinson.     Elecfrically-d!  ■  d  the  like  machines. 

4.097  Lilienfbld.    Producticn  ot  ! 
6,196  Short.    Combination  elect!,, ^  .  ..,.v.  ....^       A  ...uon  to  8,456/14.) 


APPLICATIONS  FOR  PATENTS 


Note. — The  undermtrt.-r-.i  A 
public  inspection  until  c- 
open  to  inspection  1 2  w; ' 
previously  in  the  ordinary  aurit. 
ot  imtntions  When  complete  Spec: 

& 
13.344  Urbn.    Connections  of  elec* 


♦1   erf   i:~-l  nvfr  )■> 


>.^i::^(3lors 
:s  affixed. 


:.  1915. 

:ts. 


13.3V, 


.  ste.Tis  fcT  In^-n 
S- 
13.415  F.tW)Ciw.     Electrics!  f-r^::  - 
13.436  Caphtt  ii  Percy 
13.438  Davidscin.     Prod 
13.458  Allcock.     Key»oi  e,':i:,-- 

S 
13,469  Rh     -    '.  '":>;tm.    Driving  ar.j 


.  armatures  for  magneto-machires,  cores  for 

(24  12/14,  U.S.) 


13,481,  13 

n-.„.  .. 
13.498  Mead. 
13,504  WiLLiAi- 


ombustion  engines 

ling  bands  and  apparatus  therefor, 
ot  internal-combustion  engines. 

■nitters. 
^15. 
:r,c  dynamo-electric  generators. 


13.464  Hkvs.    (Neuhnd  Patentv  Ltd..  U.S)     Dynamo  electric 


;i?tributl--,  jvrtems. 

S-  ?,  1915. 

13.555  HBRW3KS.     Incandescer.i  r  f 

13.561.  13,562  SCHKOBDBK.     D 


machines  of  the  commutator  type. 

-  ,    -4.  1915. 

sparkms  at  break  of  a  circuit  containing  inductance  and 


13.568  Wall.    " 

capaci' 

13.582  Thcmts.  N.    A^t;.ating  aisnali  on.  and  communicating  with,  trains 
to  19.123  14.) 

13.586  Thckparson.    Transformer  coils.* 

13.587  Thcrdarson.    Ttansformet*.* 

1.-,  •.-  H.     ..,-■..=     '-'--'■•'--•• '-"f  tungsten. 


(Addition 


\i.b\'s>  Ml 


tr 


E-..BGRAPM  Co.    Electric  selective  devices. 
^•'  Telbcraph  Co.  Supply  of  electric  energy  to  wireless 
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COMMERCIAL  NOTES. 


Peace  Fath  its 
Mourning  Ko 
Less  Than  War. 


No  greater  pleasure  is  possible  to  the  factory 
workers  and  employes  in  large  midertakings 
than  that  presented  by  the  annual  outing.  For 
many  months  beforehand  anticipation  rules 
high,  and  the  forthcoming  event  overshadows  all  else  in  the  way  of 
entertainment  and  enjoyment.  The  larger  the  service  with  which 
the  coming  event  is  concerned,  the  greater  the  excitement  and  pleasure 
of  anticipation. 

This  was  the  condition  of  affairs  with  the  large  army  of  employes 
of  the  Western  Electric  Co.,  of  Chicago,  in  the  month  of  July,  1915. 
The  annual  excursion  of  the  employes  of  the  Hawthorne  Works  was 
to  take  the  form  of  a  river  trip  and  picnic  on  a  more  elaborate  scale 
than  ever  before.  The  party  numbered  nearly  7,000,  including  the 
employes  of  the  Western  Company,  their  relatives  and  friends.  Five 
steamers  were  chartered  for  the  trip,  including  the  "  Eastland,"  and 
on  Saturday,  July  24th,  at  7:30  a.m.,  this  vessel,  with  2,000  souls 
on  board,  cast  a.way  from  the  dock  at  Clerk  and  Water-streets, 
Chicago,  but  completely  overturned  in  the  course  of  doing  so,  and 
nearly  1 ,000  souls  perished  in  the  disaster,  of  whom  500  or  more  were 
Western  Company's  workpeople.     {See  Supplement,  p.  4.) 

The  company  publish  once  a  month  the  "  Western  Electric  News," 

for  the  information  and  pleasure  of  their  employes,  and  we  have 

just  received  the  number  for  August,  1915,  which  is  devoted  to  the 

mournful  duty  of  recording  the  incidents  of  this  colossa.1  disaster, 

of  which  the  only  bright  outstanding  point  is  the  brilliant  and  heroic 

work  of  those  of  the  party  who  assisted  in  saving  between  1 ,000  and 

1,100  lives  from  a  watery  grave.     The  overwhelming  character  of 

i^he  disaster  leaves  one  speechless.      In  ordinary  catastrophes  of  this 

id  the  circumste.nces  are  indeed  terrible,  but  where  a  large  party 

3ts  out  on  pleasure  bent,  full  of  a,nticipation  of  a  long  da,y's  enjoy- 

lent,  for  such  an  awesome  accident  to  happen  presents  a  picture  too 

lorrible  even  to  think  of.     We  join  most  sincerely  in  the  condolences 

to  the  relatives  and  friends  of  the  lost,  to  the  survivors,  and  to  the 

company  in  regard  to  an  event  which  covered  with  gloom  the  holiday 

Iseason  of  1915.     The  record  in  the  "  Western  Electric  News  "  has 

icleaHy  been  a  labour  of  love,  well  perfoimed. 


Legal  Status  of 
Interned  Aliens. 


In  our  legal  column  we  report  an  important 
decision  by  Mr.  Justice  Younger  on  the  legal 
status  of  an  interned  alien.  The  matter  is 
lef  some  importance  as  there  are  now  some  thousands  of  Ger- 
Imans  and  Austro- Hungarians  interned  in  this  country.  There  can  be 
^ittle  doubt  that  on  general  principles  and  on  the  authority  of  decided 
|cases  the  judgment,  which  held  that  an  interned  alien  could  maintain 
m  action  in  this  country  was  correct.  To  have  decided  otherwise 
rould  have  been  tantamount  to  a  denial  of  justice.  In  all  these 
leases  many  persons  confuse  "  alien  enemies,"  or  persons  resident  in 


and  domicii-^d  in  hostile  territory,  with  aliens  who  are  domiciled  here. 
In  the  present  case  it  was  attempted  to  prove  that  there  was  a  differ- 
ence between  an  interned  and  an  unintemed  alien,  but  the  learned 
Judge  refused  (rightly,  we  think)  to  acknowledge  such  a  distinction. 
Whether  it  is  good  policy  or  in  the  public  interest  that  an  interned 
alien  should  reap  the  full  benefit  of  a  judgment  is  quite  a  different 
matter,  and  this  point  may  require  further  consideration. 


Gas  and 
the  War. 


While  the  electrical  industry  may  justly 
pride  itself  upon  its  constructive  contribu- 
tions to  the  supply  of  the  sinews  of  war, 
the  gas  industry  has  furnished  many  exclusively  peculiar  devices 
which  make  it  rank  in  importance  with  other  national  engineering 
institutions.  Quite  aside  from  the  methods  of  frightfulness  which 
it  places  at  the  disposal  of  belligerents,  and  of  which  our  enemies 
seem  to  make  full  use,  we  are  reminded  that  gas  is  having  a 
constructive  as  well  as  a  destructive  influence  on  the  war.  The 
reminder  comes  in  the  shape  of  an  attractive  pamphlet  issued  by  the 
Gas  Light  &  Coke  Co.  We  do  not  often  refer  to  publications 
emanating  from  this  source,  let  alone  to  speak  approvingly  of 
them  ;  but  the  war  has  raised  even  gas  to  the  level  of  electricity, 
and  this  must  be  one  reason  for  our  reference  to  a  bulletin  which  so 
admirably  indicates  how  gas-heated  furnaces,  lead  baths,  blow  pipes 
and  annealing  machines  are  playing  their  part  in  the  great  work  of 
munitions  production.  The  bulletin  is  profusely  illustrated,  and  of 
great  interest  are  the  views  of  two  or  three  hole  furnaces  which  are 
used  for  "  bottling  "  or  "  nosing"  shells. 


Bakery 
Installations. 


There  are  many  electric  power  installations 
which  are  put  down  from  time  to  time,  and 
which  are  regarded  as  altogether  too  common- 
place to  put  on  record,  let  alone  to  make  any  noise  about.  A  branch 
of  trade  and  industry  in  which  the  cleanliness  and  general  hygenic 
features  of  the  electric  motor  are  of  importance  is  bakery  and  con- 
fectionery. Of  recent  years  much  of  the  drudgery  of  this  business 
has  been  entrusted  to  machinery,  and  many  extremely  ingenious 
mechanisms  are  employed  for  dough  mixing,  dividing,  '"  roimding," 
whisking,  &c.  We  believe  that  a  larger  quantity  of  baking  machir.erv 
is  used  in  this  country  than  was  the  case  a  few  years  ago,  but  our 
American  friends  have  probably  a  little  more  experience  in  these 
matters  than  we  have.  In  the  "  Electrical  Review  and  Western 
Electrician  "  attention  was  recently  called  in  a.n  illustrated  article 
to  the  grocery  store  and  bakery  of  the  Meaker  Food  Stores,  of 
Auburn,  N.Y.  This  company  operates  a  bakery  havmg  a  capacit^v 
of  10,000  loaves  a  day  and  2,00G  cakes,  in  addition  to  pies  and  pas» 
tries.  The  entire  installation  is  electrically  operated,  and  an  inter- 
esting feature  is  the  control  of  the  oven  temperatures  by  electrically- 
operated  thermostats.  A  complete  motor  driven  ref^ige^^ting  plant 
is  also  installed.  The  convenience,  cleanliness  and  efficiency  of  the 
electric  drive  have  proved  extremely  profitable  to  the  proprietors  of 

this  installation. 

*        *        *        * 


A  Word  to  Insur- 


We  refer  elsewhere  to  thu  Police  warnings  in 
_  .  regard  to  the  greater  care  necessar\-  in  providiiig 

ance  companies,  jj^otection  to  warehouses  and  similar  buildings 
from  fire  due  to  aircraft  and  from  the  splinters  from  anti-aircraft  gun 
firing.  The  duty  of  the  owner  or  occupier  of  the^e  buildings  is 
emphasised,  and  it  is  suggested  that  caretakers  should  be  provided 
for  all  such  premises.  Undoubtedly  these  waniiiigs  are  necessary, 
and  every  care  should  be  taken  in  the  direction  mdicated,  but  we 
would  take  the  opportunity  to  make  the  suggestion  that  the  insur- 
ance companies  (acting  for  ihe  Government  m  this  aircraft  and 
bombardment  business)  might  very  well  combine  to  devise  a  scheme 
for  the  additional  protection  of  the  public  against  these  dangers. 
If  this  course  were  adopted,  the  insurance  companies  would  not  only 
help  to  protect  the  Government  against  heavier  demands  upon 
their  resources,  but  they  would,  at  the  same  time,  guard  their  own 
interests  in  regard  to  ordmary  fire  risks.  The  public  has  been  called 
upon  to  spend  very  large  sums  of  money  on  insurance,  and  properly 
so,  but  it  seems  to  us  that  a  duty  devolves  upon  the  insurance  com- 
panies,, with  their  huge  fmids,  to  devise  a  means  for  helping  their 
clients  in  the  matter  of  additional  and  special  safeguards,  such  as 
,  the  provision  of  caretakers  and,  possibly,  watchmen. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  the  week  Sept.  27,  1915,  to  Oct.  2,  1915. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  {See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Folkestone. — France:  Elec.  carbons,  37 pkgs. ;  unenumerated,23pkg3. 

Grimsby. — France:  Carbon  electrodes,  20  pkgs. ;  unenunnerated,  11  pkgs. 

Liverpool.—  U.S.A. :  Elec.  motors,  23  pkgs. 

London. — U.S.A.:  Elec.  machinery,  £1.349 ;  carbon  candles,  £167;  wire  and  cable, 
£39;  lamp  parts,  £42;  unenumerated,  £2,097.  Switzerland:  Elec.  machinery,  £24; 
carbon  candies,  £695;  unenumerated,  £108.  Holland:  Elec.  lamps,  £2,341;  unenu- 
merated, £67.  France:  Elec.  lamps,  £888;  carbcn  candies,  £592.,  Denmark:  Elec. 
machinery,  £1,500  ;  unenumerated,  £615.  Italy:  Elec.  carbon  candles,  £65;  elec.  wire, 
12pkgs.;  wire  and  cable,  £420.    5/ce(/en  .' Telephone  materials,  £11. 

Manchester.- f.5.i4.  .•  Insulators,  20  brls. 

Southampton. — France:  Unenumerated,  5  pkgs. 

EXPORTS. 

To  Australasia. — Auckland:  Wire  and  cable,  £348;  elec.  machinery,  £331  ;  unenu" 
merated,  £107.  Melbourne:  Wire  and  cable,  £8,429  ;  elec.  machinery,  £539;  teleerr.ph 
material,  £21;  unenumerated,  £413.  Sydney:  Elec.  machinery,  £92;  wire  and  cable. 
£6,255;  unenumerated,  £1,206.  Wellington :  Elec.  machinery,  £73;  v/ire  and  cable, 
£2,130;  unenumerated,  £1,004.  Brisbane:  Wire  and  cable,  £1,284  ;  unenumerated,  £790 
Chriitchurch:  Wire  and  cable,  £44 ;  unenumerated,  £74.  Dunedin :  unenumerated.  £123 
Hobart :  Elec.  machinery,  £150.  Lyttelton :  Unenumerated,  £210.  Adelaide:  Unenu- 
merated, £95.  Fremantle:  Elec.  machinery.  £20  ;  unenumerated.  £149.  Cairns:  Elec. 
machinery;  £145  ;  v/ire  and  cable.  £161.  7o«/«5w7/e.'  Unenumerated,  £85.  Newcastle: 
wire  and  cable.  £2,121.     Rockhampton  :  Wire  and  cable,  £376. 

Africa.  -  Durban :  Wire  and  cable,  £299;  elec.  machinery,  £182;  unenumerated. 
£1,049.  Port  Blizabeth  :  Wire  and  cable,  £317  ;  unenumerated,  £220,  CafeTown:  Eicc. 
machinery,  £220  ;  v/ire  and  cable,  £900  ;  unenumerated,  £187.  East  London  :  unenu- 
merated, £74.  Beira:  Elec.  machinery,  £40;  unenumerated,  £25.  Delagoa  Bay: 
Unenumerated,  £60.     Jnhambrane:    Unenumerated.  £22 

Egvpt. --Alexandria :  Elec.  machinery,  £150  ;  wire  and  cable,  £102 ;  unenumerated, 
£30.     Fort  Sudan:  Unenumerated.  £121. 

Sjuth  and  Central  America. — Buenos  Ayres :  Wireand  cable.  £6,958  ;  unenumer.-ted 
£882.  >4«/o/(7ga5/a.-  Unenumerated,  £50.  Coro«W.-  Unenumerated.  £14.  Guaya,u:l: 
Wireand  cable,  £28;  unenumerated,  £217.  Santos:  Elec.  machinery,  £450.  Valpara.ju  ; 
Unenumerated,  £56. 

]av AH. —  Yokohama:  Wire  and  cable,  £303  ;  unenumerated,  £964. 

\}.S.k.~New  York:  Telegraph  material,  £124;  unenumerated, £300. 

India,  Ceylon,  Indo-China  and  Straits  Settlements.— Bowfcay.'  Wire  and  cable. 
£325;  unenumerated,  £710.  Cfl/cu//a.-  Wire  and  cable,  £3,317 ;  unenumerated,  £133. 
Madras:  Wire  and  cable,  £1,065  ;  unenumerated,  £24.  Ceylon:  Wire  and  cable,  £565; 
elec.  machinery,  £77;  unenumerated.  £78.  Singapore:  Wire  and  cable.  £57;  unenu- 
merated, £154.  Karachi:  Elec.  machinery,  £137;  unenumerated,  £96.  Sarrawang: 
Unenumerated,  £20. 

West  Indies. — Demerara :  Unenumerated,  £43.  Trinidad:  Unenumerated,  £54. 
Barbados:  Unenumerated.  £17.     Mauritius:  Unenumerated.  £32. 

France. —/'cm.-  Telegraph  material,  £7!8;  unenumerated,  £370.  Boulogne:  Un* 
enumerated,  £72. 

Fioi,— Unenumer-.ted,  £26. 

Portugal. — Lisbon  :  Unenumerated,  £410. 

Holland.--  Anisterdim  :  Unenumerated.  £41. 

Russia.     Fetrograd :  Unenumerated,  £55. 

Denmark.     Copenlwger. :  Unenumerated,  £125, 

Spain. — Barcelona:  Unenumerated.  £17. 

Italy. — Genoa:  Unenumerato'i,  £550. 

FOREIGN  GOODS  (duty  paid  and  free). 

/!/«xaH(//';>7.'  Unenumerated,  £41.  ZJ;>ppf.- Unenumerated,  £10.  5o»;ftiJy.'  Unenu- 
merated, £147,  Christchurch :  Unenumerated,  £44.  Buenos  Ayres:  Unenumerated. 
£127.  Lyttelton:  Unenumerated,  £17.  New  York:  Unenumerated.  £1.776.  Sydney: 
Unenumerated,  £19.     Karachi:  Unenumerated,  £14.     Durban:  Unenumerated,  £304. 

NoTK. — The  large  numlxT  of  items  in  these  official  returns  Hn<ler  the 
ipiH|e;i(liii(.'  hcadini;  "  unennmcratnd  "  rrlate  to  what  is  descrilx-d  as 
•'  cii'diiciil  (^(xmIn  "  mid  "  clrcirii,;!!  iimterials.' 


BUSINESS   NOTICES. 

The  Oow.sing  Kiidi/uit  IkmI  Co.  (l..t«l.).  li(i\  iiig  ])nrcliaR(»<l  (hc 
Htock,  coiiipri.sing  electrical  littiiijjs,  for  n-pair  tif  electric  licating  and 
cooking  apiHiratus,  from  tlie  lafc  IMurnix  Klertrie  HeutinK  Co.,  of 
17,  Moiwcll  .strcel.  W.C..  notify  llial  tliey  would  be  plo».<HMl  f«i  o.\erute 
rei)airs  or  ,'^ii|iply  jipp.inifus  i)revi<)U8iy  miuiufarturiMl  by  that  linn. 

'i'he  Elect  rirni  Co.  haw  just  iHsutHl  a  Htock  and  price  liiit  of  d.c  ttiul 
a.c.  motorH,  .small  motors,  drills,  grinders  and  fans;  n\i*o  onble, 
conduit,  acces.'JoricM,  ]ain|iH  an<l  simdrics.  Tin-  list  i.s  ibsuihI  (o  the 
trade  only. 

(Vtn.stHnco  M.  Ashlon  (executrix  of  tho  Iftto  Hurry  M.  ARhton)  mid 
Fn<IU.  1?.  Holt  (tradiiijf  ,is  .\Hliton  &  Moll),  cli-ctrical  and  general 
("ngincor.",  1."),  Cro.ss  siicct.  H\di',  bii\.'  dissolved  partnership.  Debt** 
by  Mr.  Jlolt. 

Patent  Dcvolopmont.— The  Subniftrinc  Wireirm  Co.,  61.  Itroftdway, 
New  ^  (>rk,  advertise  that  it  \n  dcsimus  of  making  nrninconientj<  for 
the  miMiufai-ture  mid  coniinercial  development  of  |»atcnt  No. 
25,207/1  Ul.'l  rolftting  to  "  .Subninrinc  wgnnl  iweiving  Appamtus." 

Patent  Amendment.  MoKxrs,  IVrty  (iood  (28,  Victoria-street, 
London.  ^.W.)  and  Albert  K.  Woodlionne  (57  and  .'iS.  Chancerv- 
Imie,  London.  W.C.)  seek  leave  to  amend  the  sjiecilieation  of  patent 
No.  in, I.St  I'.M  J.  for  '"  Impnivp.iicnt.s  in  or  reflating  to  devices  for 
BUi>p;^rting  uud  insulating  conductors  upplicublu  for  ekcLric  resis- 


tances and  heatei-s."  Particulars  of  the  proposed  amendment  are 
set  out  in  the  "  Illustrated  Official  Journal  (Patents)  "  of  Sept.  29, 
and  notices  of  opposition  must  be  given  within  one  calendar  month 
from  that  date. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

At  the  London  Bankruptcy  Court  on  Tuesday  tiie  proposal  of 
Robt.  Bilsland,  electrical  engineer,  Caxton  Hou.se,  Westminster,  to 
pay  a  comjxisition  of  5.s.  in  the  £  was  approved.  Debtor's  unsecured 
liabilities  were  stated  to  be  £^J,793,  and  assets  £410. 

The  British  Drawn  Wire  Lamp  Co.  (Ltd.)  is  being  wound  up 
voluntarily  and  Mr.  F.  .L  Markie,  83,  Alberta-road,  Bush  Hill  Park, 
Knfield,  has  been  appointed  liquidator.  A  meeting  of  creditors  will 
take  j)lace  at  the  office  of  Mr.  O.  B.  Thomas,  59,  Chancery-lane, 
London,  W.C,  on  Oct.  9. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Barking.-— The  L.G,  Board  have  authorised  the  Council  to  rai.sc 
loans  junounting  to  £1.3,054  for  extensidus  of  the  electric  supply 
undertaking.  The  Board  will  consider  an  application  for  a  loan  in 
respect  of  buildings  when  revised  estimates  based  on  tenders  received 
have  been  submitted. 

Darwen. — The  Corporation  have  decided  to  extend  the  electric 
sup|)ly  cables  to  Hollins  (Jrove  Mill  and  apjilication  is  to  be  made  to 
the  L.  (i.  Board  for  sanction  to  borrow  £3,(XK)  for  mains  extensions 
and  services. 

Eccles. — As  the  L.G.  Board  have  refused  to  .sanction  a  loan  for 
cxten-sions  of  mains  and  services,  the  Electricity  Committee  recom- 
mends that  the  cost  of  the  extension  in  Chatsworth-road  be  charged 
against  revenue. 

Considering  the  state  of  the  labour  supply  available  it  has  been  decided 
to  communicate  with  the  Ministflr  of  Munitions  with  a  view  to  the  pro- 
hibition of  the  enii)loyment  of  niPmberf;  of  the  staff  at  the  electricity 
works  by  other  tiiins  or  bodies  except  with  the  consent  of  the  Corporation. 

Rotherham. — As  additional  generating  ])lant  is  urgently  needed  at 
the  electricity  works  the  Electric  Light  and  Tramways  Committee 
have  instructed  the  chainnan.  Town  Ch-rk  and  liorough  Electrical 
Engineer  to  wait  ujxjn  officials  of  the  Mmistry  of  Munitions,  in  order 
to  ascertain  what  assistance  that  department  can  give  to  the  Cor- 
]X)ration  if  they  j)urchase  such  addition.il  i>lant.  which  is  estimated  to 
cost  about  £2(i,(K.H>. 

West  Bromwich. — Owii^g  to  the  .i  1  demands  of  manufac- 

turers engaged  on  war  material,  it  Ls  ul,  -  ry  to  extend  the  generat- 
ing plant  at  the  electricity  works. 

The  Klectricity  Committee  reeduiniPiuU  f'  "  -      lul-hand 

turbo-alleniator,  &c.,  from  Messrs.  \\.  II.  .  .  the  cost 

thereof  t<>  be  ih.irped  to  depreeiatioil  and  reserve  tunds. 

The  C^'mmittec  ))roiK>sefl  to  negotiate  for  n  sujijily  of  power  in  bulk  to 
the  Corporation,  and  hhUh  the  Council  for  )H>nuission  to  put  down  the 
iicess.iry  eon  verting  plant. 

Wimbledon.— The  lx)rough  electrical  engineer  (Mr.  H.  Tomliu.son 
Lee)  has  been  uuthoriaed  to  arrange  for  the  laying  of  mains  and  to 
undertake  the  wiring  of  the  projx  ,'<e<l  inilit.iry  e,nnp  on  Wimbkxlon 
Common,  jimvided  the  Coupeil  imur  no  limineial  n^siKinsibility  in 
<Hinnection  with  the  work.  an<l  that  onlinary  lighUng  rat€«  are  paid  i 
for  the  energy  eonsumed. 

Mr  ToTiiliiiwiii  Iam-  ban  advi!tc<l  the  Corporntion  that,  in  order  to  meet 
''  iiiditure  on  certain  loans,  nml  tlieesiimate«l  exjienditure  on 

"I  '\  i' ' -  meters,  and  sul.  -i  .ti.ins  for  the  ye*r  to  March  31 

next.  ytot4»keupl  iinting  to  £5.020.  It  is,  there- 

fore, p  ■•j>"^iii   i(.  ,i..K  (fir  x\\v  \   '  -        ,     '      .     ^  )],jjj  ^uin 

The  Hidiiry  of  the  acting  chi.  Mr.  W.  .T. 

Oswald)  hat*  be«>n  incroaned  to  £200  i»ci  «4iinutii. 

GENERAL.  i 

Aberdeen.     T-ast  month  the  tiir  MIipcUmhp   supply  depart- 

nieiif   u.is   l.njs.iLNi  nnitfl.  an   i;  .d   I5(l.!t;iu  units  over  the 

r.  !  of  1914. 

.  ,.'  ...;.,.  .i  V  w..i  h-  :>ro  to  \tc  insured  against  loss  by  Iwmbardment  to 
their  full  value.* 

Bath.— .\ld.  H.  T.  ll.att.  who  has  l>ocn  ehainnan  of  the  Electric 
Li^htmi;  Committee,  has  U-en  nominated  Mayor  for  1915-1(>. 

Belfast.— .\t  Uie  last  nuvting  of  the  Tramways  and  Electricity 
Conunittec   the  city  electrical    engineer  (Mr.  T.  W.  Bloxam)  sub 
inifteil  H<  n'ceived  for  n  supply  of  oleetricit\-  which 

involviNl  (    ,  .  ..lure. 

Ae  the  B|>pli  \d  Ixvn  reecived  |irior  to  the  committee's  previous 

iMulutiuu  uut  lu  1UI.UI  cx^KOldiUa  lUi  tmUar  v^tca  ,it  waa  decided  to 
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authorise  the  extension  of  the  mains,  but  that  future  appIicationH  would 
only  be  dealt  with  Hubjoct  to  the  consent  of  the  Treasury  to  the  necessary 
expendituio. 

In  reference  to  the  appointment  of  an  cnginccr-in-ohargc  at  the  elec- 
tricity works,  the  city  eh^ctrical  engineer  (Mr.  T.  W.  Bloxam)  reported 
that  in  response  to  advertisements  in  the  local  press  he  had  not  received 
any  api)lications  from  candidates  with  experience  of  central  stations 
except  from  members  of  the  present  statt'.  He  was  unable;  to  recommend 
any  of  the  latter  for  the  a])])ointment,  and  he  was  authorised  to  re-adver- 
tise in  the  technical  journals. 

Berehaven  (Cork). — ^The  L.G.  Board  have  conferred  ubran  powers 
upon  the  Rural  Council  for  the  purpose  of  establishing  electric  supply 
works,  and  a  contract  has  now  be  entered  into  with  Mr.  P.  H.  Nugent, 
of  Bantr\%  for  the  erection  and  maintenance  of  the  station,  &c. 

Bridlington. — Mr.  J.  L.  Ostick,  junior  engineer  at  the  electricity 
works,  has  been  given  leave  of  absence  to  enable  him  to  join  H.M. 
Forces. 

Dublin. — In  a  special  report  the  Electricity  Supply  Committee 
recommend  that  in  future  the  charge  for  electric  current  supplies  to 
regular  theatres  and  music  halls  and  also  to  the  daily  newspapers  be 
3|d.  per  unit. 

East  Ham. — The  Electricity  Committee  proposes  to  designate  the 
shift  engmeers  at  the  electricity  works  as  ofhcals  as  regards  remu- 
neration for  sickness  and  disablement  for  the  purposes  of  the 
National  Insurance  Act. 

Electrical  Engineering  Apprentices. — At  the  meeting  of  the  Mary- 
lebone  (London)  Borough  Council  last  evening  the  Electric  Sup2)ly 
Committee  recommended  the  adoption  of  a  scheme  of  apprenticeship 
in  connection  with  the  electrical  undertaking. 

The  committee  reported  that  they  had  considered  the  scheme  which 
was  submitted  by  the  chairman  (Aid.  D.  Watson)  after  consultation  with 
the  Council's  engineers.  By  the  scheme  a  limited  number  of  appren- 
tices could  be  admitted,  who,  after  a  period  of  probation,  would  be 
indentured.  They  would  be  given  facilities  for  gaining  a  thorough 
training  in  the  various  branches  of  the  department's  work.  After  the 
first  year's  training  they  would  gradually  become  very  useful,  and 
towards  the  end  of  their  period  of  apprenticeshi])  they  would  bo  able  to 
fill  responsible  positions.  That  would  relieve  the  Council  of  the  great 
difficulty  they  experienced  in  retaining  the  services  of  improvers  and 
would  minimise  such  troubles  as  were  recently  experienced  in  connection 
with  the  running  staff.  Applications  would  be  received  only  from 
youths  over  15,  who  had  shown  special  qualifications  or  talent  for  engi- 
neering work,  and  who  had  received  a  good  technical  education.  During 
apprenticeship  they  would  be  given  every  possible  facility  for  attending 
evening  classes  and  technical  colleges.  Their  remuneration  would  be  on 
a  progressive  scale,  beginning  at  5s.  per  week  for  the  fiirst  year,  and 
gradually  rising  to  20s.  per  week.  All  who  showed  special  diligence  and 
abihtj'  would  be  given  every  opportunity  for  filling  vacancies  on  the  per- 
manent staff. 

Glasgow. — On  Friday  last  the  members  of  the  Corporation  fonnally 
inspected  the  new  electricity  works  which  are  being  erected  at  Dal- 
mamock.  , 

Since  the  outbreak  of  the  war  there  has  been  difficulty  in  obtaining 
Workmen  for  the  completion  of  the  excavations,  but  the  progress  al- 
ready made  was  sufficient  to  indicate  the  extent  of  the  undertaking. 
The  party  left  the  Municipal  Chambers  at  11  o'clock  in  a  couple  of  tram- 
cars  and  on  arriving  at  the  works  they  were  received  by  Bailie  Smith, 
convener  of  the  Electricity  Committee  ;  Mr.  W.  W.  Laclde,  city  electrical 
engineer  ;  and  Mr.  Archibald  Page,  assistant  electrical  engineer.  As  the 
installation  of  machinery  has  not  yet  commenced  the  inspection  was 
mainly  confined  to  the  excavations,  especially  to  the  arrangements  made 
for  the  intake  of  water  from  the  Clyde  to  the  screening  house,  and  to  the 
foundations  of  the  turbine-room  and  boiler-houses.  The  work  in  con- 
nection with  the  screening  house  was  sufficiently  forward  to  afford  the 
visitor  a  good  idea  of  the  ultimate  extent  of  the  water  power  necessary. 
Six  screens  have  been  constructed,  each  capable  of  purifying  50,000 
gallons  of  water  per  minute.  The  foundation  works  are  constructed  on 
reinforced  concrete  system.  After  the  witer  culverts,  workshops,  stores, 
&c.,  were  inspected  the  party  returned  to  the  Municipal  Chambers, 
where  luncheon  was  served  under  the  chairmanship  of  Bailie  Mason. 

The  Chairman,  in  proposing  the  toast  of  the  '"  Electricity  Committee," 
regretted  the  absence  of  the  Lord  Provost,  who  had  to  keep  another 
engagement.  What  they  had  seen  showed  conclusively  that  the  Elec- 
tricity Committee  were  well  alive  to  the  needs  of  the  community.  Ho 
understood  that  the  consumption  of  electricity  during  the  past  three 
years  had  doubled,  which  showed  that  the  department,  although  one  of 
the  youngest  of  the  municipal  enterprises,  was  making  remarkable 
progress.  The  department  had  only  reached  its  majority  about  two 
years  ago,  and  there  would  have  been  some  celebration  of  that  event  had 
it  not  been  for  the  war.  During  its  history  it  had  had  only  six  conveners 
— Sir  James  Bell,  ex-Bailie  Burt,  ex-Bailie  M'Leay,  Mr.  J.  W.  Stewart, 
ex- Bailie  Willock  and  Bailie;  Smith,  to  whom  the  chau'inan  paid  a  high 
compliment  for  the  whole-hearted  maimer  in  which  he  had  conducted 
the  work  of  the  department.  He  aho  eulogised  the  work  of  Sir.  Lackio 
and  his  assistants. 

In  reply,  Baihe  Smith  said  that  they  had  only  seen  the  beginning  of  the 
work  at  the  new  station.  They  were  going  to  put  down  plant  to  develop 
in  a  year  or  two  60,000  h.p.,  and  that  would  cost  £250,000.     When  it  wa^ 


finished  they  woidd  get  out  of  thrir  wor'  '"Oh. p.  and*  f 

the  whole  would  be  £l,.'i<>(J,fi(J<J.     Hetho,.  i.  Irxikin;?  to  :... 

of  industrial  (Jlasgow,  the  increaw;  of  output  would  U-  rc<pjirf<l 
course  of  not  very  many  years.     Three  years  at'o  the  out  '         ^ 

Partick  and  Govan,  was  ()2,W>0,(XKi  units,  while  for  thf  1 

finished,  again  including  i'artick  and  Govan, the  output  u  v 

units — which  was  about  double.     If  mattern  wont  on  at 
thought  they  were  justified  in  the  large;  capital  ex|M?nditure  .. 
had  recommended.     The  credit  of  finding  the  sito  for  the  i.<  ..    ™...»^ 
belonged  to  ex-Bailie  Willock.     He  hoped  an  they  went  on  by  variouf 
economies  to  reduce  the  price  of  electricity  further.     Tb-  '      '    'lo 

visit  which  Mr.  Lackie  and  he  hael  j)aifl  to  America  had  h  j. 

Thoy  had  been  able  to  save  an  immense  amount  of  moiu-v  in  cabli,-*. 
The  first  installation  when  finished  w<juld  result  in  a  savini;  in  cabli*  >,f 
£19,000,  and  the  whole  installation  would  save  £174/J00. 

Glasgow  Electrical  Showrooms.— The  electrical  -"  ii 

have  been  fitted  up,  with  the  co-operation  of  \<j<  u- 

tractors,  at  257,  Sauchiehall-street,  weie  fonnally  opened  on  the 
1st  inst.,  by  Miss  Dunlop,  daughter  of  the  I>jrd  Provost. 

The  premises  are  situated  directly  opposite  the  Royal  Glaseow  Instttate 
of  the  Fine  Arts,  and  it  is  hoped  that  the  display  of  fittiniis,  &c.,  will 
attract  the  attention  of  'shoppers  in  that  thoroughfare.  All  the  Latest 
forms  of  domestic  and  industrial  electrical  apparatus  are  staged,  and  it 
is  intended  to  add  such  new  appliances  as  may  be  introduced  from  time 
to  time.  In  the  premises  at  Sauchichalb-'treet  the  three  floorij  are 
devoted  to  the  disjilay  of  apparatus.  \'acuum  cleaners,  electric  ironji, 
kettles,  ovens  and  other  heating  and  cooking  apphanccs  are  on  view,  and 
daily  demonstrations  of  cooking  bj'  electricity  will  be  given.  The  first 
floor  is  exhibited  as  an  electrically  equipped  house.  The  variou«  rooms 
have  been  furnished  by  local  firms,  and  the  electric  fittings  are  shown  in 
.use.  These  include  cooking  appliances  for  the  table  and  various  means 
of  heating  for  the  bedroom,  including  feet-warmers  for  thel>ed.  In  order 
to  encourage  the  general  adoption  of  electricity  for  purposes  other  than 
lighting,  the  Corporation  have  adopted  a  special  rate  of  'd.  per  unit. 

Bailie  W.  B.  Smith,  convener  of  the  Electricity  Committee,  presided 
at  the  opening  ceremony,  and  said  that  the  Corporation  considered  such 
a  showroom  to  be  a  necessary  part  of  the  electricity  department.  They 
had  been  fortunate  in  their  relations  with  those  engaged  in  the  electrical 
business  and  manufacturers,  merchants  and  wiring  contractors  were  all 
working  in  agreement.  They  had  the  contractors'  goodwill  and  co- 
operation ;  it  was  not  a  ease  in  anj'  sense  of  opposition  to  them.  A 
showroom  was  useful  in  order  to  demonstrate  how  they  could  harnes« 
that  very  mysterious  force  electricity  and  to  show  into  what  very  light 
harness  they  could  put  it.  They  could  employ  electricity  for  fight,  for 
power  or  for  heating.  As  an  illustration,  he  said  that  before  getting  up 
in  the  morning  one  could  press  a  button  and  put  on  the  radiator  ;  then 
one  could  heat  the  water  in  the  bath  electrically,  and  could  come  down- 
stairs and  make  one's  breakfast  on  the  table  by  electric  api)liances. 

Miss  DuNLor  formally  declared  the  showToom  open,  and  was  after. 
wards  cordially  thanked  for  her  services  on  the  motion  of  Bailie  Hannay. 

Increased  Charges  for  Electric  Current. — The  followmg  increases  in 

charges  for  electrical  energy  are  being  made  : — 

Man.IeUinc  (London)  CduucU,  a  further  10  per  cent,  from  Sopi.  29 : 
Favofhan  Council,  Jd.  per  unit  for  lighting  and  10  ^ler  cerit.  for  power  ; 
Isle  of  Thanet  Electric  Tramways  tfe  Lighting  Co.,  10  per  cent. 

Leyton. — Various  alterations  in  the  estimates  of  the  tramways  and 
electric  supply  midertaking  have  been  made. 

The  effect  of  the  alterations  is  to  increase  the  estimated  tramway 
deficiency  for  the  half-year  from  +:G44  to  £1,469,  and  of  the  electric  supply 
undertaking  from  £3,959  to  £4,5!:>1. 

Luton. — The  L.G.  Board  has  now  sanctioned  theborrowmg  of  £4,000 
bemo'  the  balance  not  vet  taken  up  of  a  loan  of  £24,000  for  the 
electric  supply  imdertakmg. 

St.  Pancras. — The  Electricity  Committee  has  considered  as  to 
filluio-  the  position  of  distributing  engineer  rendered  vacant  by  the 
resignation  of  Mr.  W.  A.  BroMn  in  January. 

The  duties  of  the  position  have  been  allocated  temporarily  .^mong  three 
officers  of  the  engineering  staff,  and  the  Coin.uittee  advises  that  this 
arrangement  shoukl  be  continued  for  six  luonths  further,  ponding  a 
settlement  of  the  matter,  and  that  these  officers  be  paid  10s.  per  week 
each  in  rcs])ect  of  the  additional  duties. 

V/imbledon. — The  Coimcil  has  notified  that  it  will  apiily  for  a 
provisional  elect'-ic  lightuig  order  for  the  parish  of  Cuddingfon,  in 
the  Epsom  Rural  district. 


TRACTION   NOTES. 


Cardiff. —At  the  meeting  of  the  Tramways  and  Electric  Lighting 
Committee  last  week  the  city  engineer  (Mi-.  W.  Harpur)  asked  for 
instructions  with  regard  to  the  promotion  of  a  provisional  onler  for 
the  extension  of  the  tramways  in  Whitcbureh-road,  Cathedral- 
road,  &c. 

Mr.  HARrrii  thought  there  would  be  difficulty  in  getting  Parliamentary 
sanction   to   tUo   necessary   capital   oxi^oudituro   at   prcscut,   however 
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desirable  the  extensions  might  be,  and  that  the  estimates  would  be 
unusually  high  owing  to  inflated  war  prices.  The  Committee,  therefore, 
decided  to  postpone  the  question  for  six  months. 

East  London  Railway. — On  Monday  the  new  electric  lift.s  at 
Wapping  were  brought  into  operation. 

Hitherto  passengers  have  had  to  climb  some  100  stairs  from  the  street 
level  to  the  platform,  and  the  innovation  will,  therefore,  be  much  appre- 
ciated.    The  lifts  carry  30  passengers  each. 

Edinburgh. — The  electric  lighting  department  has  ordered  a 
30  cwt.  Edison  battery  electric  vehicle,  capable  of  travelling  40  miles 
on  one  charge. 

Ilford. — On  the  advice  of  the  manager,  the  Tramways  Committee 
propose  to  displace  the  present  method  of  issuing  privilege  tickets  in 
favour  of  the  token  system. 


!lllll!llll!l 


LIGHTING  &  POWER  NOTES. 


Bristol. — The  Corporation  have  modified  its  building  scheme,  but 
it  has  been  decided  to  proceed  with  the  Bristol  North  Baths,  which 
are  to  be  lighted  electrically. 

Castlewellan  (co.  Down).— The  L.G.  Board  have  notified  Down- 
patrick  Rural  Council  that  they  propose  to  grant  the  Council's 
ajjplication  to  be  invested  with  the  powers  of  an  urb2,n  sanitary- 
authority  for  the  public  electric  lighting  of  Castlewellan.  It  is  pro- 
posed 1o  place  all  the  lamps  within  the  two  townlands  comprising 
the  area  of  charge — viz. ,  Castlewellan  and  Dundrive. 

Gloucester. — Last  week  the  Electricity  and  Light  Railways  Com- 
mittee reported  that  inquiries  had  been  received  about  a  large  supply 
of  electric  energy  for  power  and  lighting  for  a  new  company  which  it 
was  proposed  to  fonn  under  the  name  of  the  Gloucester  Paper  Mills. 

As  it  would  involve  very  extensive  alterations  and  additions  to  the 
existing  plant  at  the  electricity  works,  the  matter  was  referred  to  a  sub- 
committee with  povvei  to  act. 

The  Sheriff  said  there  was  every  probability  of  that  important  manu- 
facturing concern  being  established  in  their  midst,  and  he  was  sure  they 
all  wished  the  undertaking  every  success.  Their  electrical  engineer  (Mr. 
Corson)  had  reported  on  the  application,  which  had  come  at  a  time  of 
extreme  difficulty,  owing  to  the  shortage  of  labour  and  materials,  and  to 
the  fact  that  the  Government  claims  on  both  must  take  priority  over 
other  considerations.  It  was  because  it  was  felt  that  the  establishment 
of  such  a  factory  would  be  quite  as  closely  connected  with  national  as 
with  local  interests,  that  the  Electricity  Committee  had  found  it  possible 
to  give  the  project  a  degree  of  sympathetic  consideration  which  could  not 
have  been  justified  had  the  object  been  one  of  local  advantage  only.  The 
supply  of  electricity  required  was  greater  than  could  bo  farnisliod  by  tlie 
existing  generating  plant,  and,  if  it  be  undertaken,  it  would  call  for 
extensive  additicms  to  and  remodelling  of  the  works.  The  capital 
expenditure  necessary  was  likely  to  involve  a  considerable  sum,  as  over 
£5,000  a  year  would  be  paid  to  the  Corporation  for  ])ower.  A  detailed 
scheme  has  been  drawn  u)i,  ujion  which  prelii7U!iary  estimates  h.ad  been 
obtained,  and,  in  view  of  tiu-  necessity  that  no  time  should  be  lost,  the 
Council  was  asked  to  dolegato  to  the  sub-committee  such  authority  as 
wo\ild  enable  tiie  matter  to  be  decided  as  soon  as  possible. 

After  discussion,  the  report  was  adopted. 

Infirmary  Lighting. —At  the  meeting  of  Bamct  Guardians  last 
week  a  disciis.siDn  arose  as  to  the  electric  lighting  of  the  Iiifinnary. 

Mr.  Hackfoktji  Jones  said  that  if  they  liad  foreseen  this  war  tliey 
would  not  have  started  upon  the  undertaking.  It  was  reported  that 
£R()0  might  l)e  cfToctod  as  a  saving  by  putting  olT  the  execution  of  the 
cont<Mniilatcd  works,  and  tliis  was  agreed  to. 

Street. — A  su|)])ly  of  electric  current  for  pul)]ie  and  private  ligliting 
is  now  availal)le.  the  public  electric  lighting  having  been  inaugu- 
rated on  the  l.")tli  u!t. 


TELEGRAPH  &  TELEPHONE  NOTES. 


Now  Submarine  Telegraph  Cable.  It  is  announced  that  a  duplicate 
cable  has  been  hi  id  between  Culun  and  New  York,  via  Guiuicai  amo, 
Rud  that  telegrams  can  now  bo  transmitted  to  the  West  Coast  of 
ATiiericjb  by  this  cable,  to  the  relief  of  the  routes  via  Colon  and  via 

Galveston. 

Now  Telephone  Regulations.  Tii<^  rostnmster-Gcncral  notifies 
lliat  on  Sejil.  "JS  he  made  Kegidatinns  repealing  Telo]»hone  Hegu- 
Iftlions  imo  and  Telephone  Amendment  (No.  1 )  Regulations,  lUlO. 
The  Post  Office  has  al  <i  issued  the  following  notice  : — 
I'litil  further  notice  no  telephone  sl):»ll  l>e  used  for  the  transmission  of 
M>y  nu'ssago  or  con»nuinication  excej^t  in  tlie  Knglisli  language,  vniloss 
Bpueific  permission  to  employ  sOmc  i.ilior  language  has  bOOu  obtained.  i 


As  from  (Jet.  1,  where  the  use  of  any  trunk  line  involves  the  use  of  a 
submarine  cable  connecting  the  mainland  of  Great  Britain  with  the  Isle 
of  Wight,  there  shall  be  charged  and  jjaid  in  addition  to  the  rates  pre- 
scribed by  No.  2  (1)  of  the  Telephone  Regulations,  191o,  the  sum  of  4d., 
and  wttere  the  use  of  any  trunk  Une  involves  the  use  of  a  submarine  cable 
connecting  Great  Britain  with  Ireland  there  shall  be  charged  and  paid  in 
addition  to  the  rates  prescribed  aforesaid  the  sura  of  2s. 


EMPIRE   NOTES. 


Australasia. — The  "  Australian  Mining  Standard  "  says  the  loss 
on  the  Commonwealth  telephone  ser\-ice  last  j'ear,  as  ascertained  by 
Mr.  McC.  Anderson,  the  financial  expert  who  is  investigating  the 
affairs  of  the  various  departments  of  the  Public  Service,  was  £290,000. 

This  Mr.  Anderson  proposes  to  end  by  economies  amounting  to  about 
£90,000  per  annum,  and  by  increasing  the  charges  for  telephones.  It  is 
considered  that  any  diminution  in  calls  which  may  result  from  increasing 
the  tariff  will  be  a  public  gain,  as,  in  all  likelihood,  the  calls  eliminated 
will  be  frivolous  ones,  and  if  these  should  be  cut  out  further  economies 
will  be  possible  in  the  attendance.  The  increased  rates,  whatever  they 
may  be,  will  probably  operate  in  the  larger  cities  in  the  first  instance. 
To  make  up  the  shortage  in  the  telegraph  department,  which  last  year 
amounted  to  £151,000,  it  is  proposed  to  raise  the  charge  to  Id.  per  word 
with  a  minimum  of  12  words  per  message,  instead  of  the  present  scale  of 
IG  words  for  Is.,  and  Id.  per  additional  word. 

Wollongong  Council  recently  decided  to  in\'ite  tenders  for  the  provision 
of  a  distributing  system  for  their  proposed  electric  supply  scheme  at  an 
estimated  capital  cost  of  £G,000,  and  to  a«k  the  consulting  engineer, 
Mr.  J.  B.  Rumford,  his  terras  for  supervision.  The  acceptance  of  tenders 
will  be  contingent  upon  the  Works  Dejmrtmcnt  agreeing  to  the  council's 
oPfer  to  take  current  from  the  power-house  at  Port  Kembla. 

Melbourne  (N'ictoria)  Council  recently  decided  to  invite  tenders  for  the 
installation  of  an  electric  lift,  at  an  estimated  cost  of  £910. 

The  Council  have  also  approved  of  the  expenditure  of  50  guineas  for 
a  report  on  the  construction  of  an  electric  tramway  from  West  Coburg, 
throiigh  West  Brunswick,  to  the  centre  of  Melbourne. 

Heidelberg  (\'ictoria)  Council  has  approved  plans  and  estimates  for  an 
extension  of  the  electric  supply  undertaking  at  a  cost  of  £4,000. 

Dunedin  (N.Z.)  Council  has  decided  to  borrow  £26.000  for  new  tram- 
cars,  remodelling  existing  cars,  and  alterations  of  car  sheds  approaches. 

Prahran  and  Malvern  (Victoria)  Tramway  Trust  has  secured  the  neces- 
sary ca])ital  for  the  construction  of  the  Burke-road  tramway  from  Cam- 
bcrwcll  to  link  up  with  the  Malvern-road  tramway. 

India. — "  Indian  Engineering  "  says  owing  to  the  success  of  the 
hydro-electric  works  at  Simla  it  has  been  decided  to  carry  out 
extensions. 

A  fourth  generating  set  of  500  kw.  will  be  erected  at  Chaba,  also  a 
motor-driven  exciter  set  with  turbine  attached  and  a  turbine  for  the 
existing  motor-driven  exciter  set  ;  two  250  kw.  transformers  for  raising 
the  voltage  to  15,000  for  transmission  to  SimLi.  with  additions  to  existing 
switchgear.  The  new  switchgear  and  transformers  have  arrived  and  the 
turbine  is  on  its  way  out.'  Three  100  kw.  and  three  50  kw.  transformers 
will  be  put  in  at  small  sub-stations  to  reduce  the  voltage  from  2,200  to 
200.  The  extensions  all  include  a  high-tension  imderground  cable  from 
Idgah  to  the  Ridge,  a  new-substation  at  Sanjouli  and  in  the  bazar.  An 
underground  cable  for  a  part  of  the  Mall.  7i  miles  of  additional  l.t.  dis- 
tril)ution  mains,  9  miles  of  service  lines,  and  2J  miles  of  overhead  mains. 
Over  1,000  consumers  arc  now  taking  current  and  350  more  have  applied 
to  be  connected. 

South  Africa. — M  a  recent  meeting  of  ratepayers  the  Cap?  Tjwn 
Cori)oration  wore  authorised  to  borrow  £75,000  for  the  extension  of 
the  electric  supply  undertaking. 


■ 


FOREIGN  NOTES. 


Argentina.— The  "  Review  of  the  River  Plato  ''  says  arrangements 
arc  well  advanced  for  the  constitution  of  a  local  electric  lighting 
eomi>any  in  the  city  of  Conconlia  (Kntre  Rios). 

Tlie  gross  reoei)>ts  of  the  Compnnia  de  Tramways  Elivtricos  del  Sud 
(IJuoiu  8  Ayrcs)  for  the  year  cndc<l  June  ,10  were  $1,125,074  m  n.  against 
S1.144.(>:i(t  in  the  previous  year;  working  exi>enses  were  $934.2.33  (in- 
crease of  $82,104).  and  pa.isenccrs  carried  were  8,420.2.'>4  (against 
$7,929,328).  The  net  profit  wax  $87.3(>4  after  writing  off  10  per  cent. 
for  doi)riH'ialion.  A  dividend  of  2  per  rent,  was  paid  and  $13,978  appor- 
tioiu-il  to  reserve,  dirwtors'  fees.  Ac.,  and  $20,505  carried  forwanl. 

China. — 'According  to  a  British  consular  reixirt  net  imports  at 
Shanghai  in  1914  include<l  mac  incry  valued  at  £491. S78  (compared 
with  £109.858  in  1913).  electrical  materials  £10fi.04()  (against 
£14(),n94),  and  telegraph  and  telephone  materials  £25,257  (against 
£14.487). 

The  rei>ort  also  says  the  importation  of  machincrj*  and  the  instalHtion 
of  electric  lighting  .ipi^aratud  in  China  is  worthy  of  study  hy  British 
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firms.  China  shows  an  increasing  demand  for  electricity.  Shanghai 
municipal  electricity  works  supplied  over  40,000,000  units  in  1014,  com- 
pared with  21,000,000  units  in  1913  ;  1,500  radiators  have  been  installed 
in  Chinese  houses,  and  small  motors  are  very  popular.  The  installation 
of  plant  in  the  interior  has  hitherto  been  largely  in  the  hands  of  German 
firms,  mainly  because  they  were  willing  to  undertake  entire  contracts  and 
to  finance  them.  British  firms,  however,  who  have  been  sufficiently 
enterprising  to  meet  the  local  conditions,  have  given  the  greatest  satis- 
faction to  the  Chinese  companies  on  whose  behalf  contracts  have  been 
undertaken.  British  installations  have  been  completed  at  Soochow, 
Changchow  and  Yangchow  (province  of  Kiangsu)  and  Nin:^po  (province 
of  Chokiang),  and  many  smaller  plxnts  have  been  supplied  for  lighting 
small  towns,  missions  and  factories. 

jw  It  is  reported  that  net  imports  at  Tientsin  in  1914  inoludsd  electrical 
materials  and  fittings  valued  at  £44,707  (against  £32,63G). 

The  report  of  the  British  Consul  at  Chinkiang  contains  the  following 
notes  on  trade  in  general :  Three  features  of  German  trade  seem  to  be 
largely  responsible  for  its  success  :  (a)  The  sending  of  German  experts 
and  the  employment  of  travellers  in  the  interior  ;  (6)  long  credits  ;  and 
(c)  underselling.  Experts  are  employed  who  show  Chinese  using  German 
dyes  how  to  employ  them.  The  trade  is  conducted  by  German  firms  at 
Shanghai  through  Chinese,  but  the  travelling  expert  keeps  in  touch  with 
the  up-country  user  ;  and  technical  men  are  employed  in  all  cases  in 
which  German  machinery  is  sold. 

British  firms  have  steadily  set  their  faces  against  long  credits,  and  it  is 
admitted  that  the  German  firms  have  incurred  serious  losses  on  occasions. 
One  of  the  chief  difficulties  is  th3,t  of  exchange.  If  the  foreign  importing 
firm  will  not  take  the  risk  of  exchange,  a  Chinese  firm  does  so.  This 
Chinese  firm  does  not  supply  goods  to  the  up-country  wholesale  dealer, 
but  to  another  Chinese  firm  which  does  that.  The  up-country  dealer  in 
turn  distributes  to  the  retailer  and  allows  credit.  He  is  given  credit  by 
the  Chinese  firm  at  the  place  of  entry.  This  latter  firm  is  generally 
behind  the  Chinese  firm,  which  actually  pays  in  foreign  money  to  the 
foreign  importing  firm.  There  are  greater  opportunities  for  expansion 
when  a  foreign  firm  is  in  actual  touch  with  the  up-country  distributing 
dealer,  and  gives  him  credit  without  a  Chinese  firm  as  intermediary. 

It  is  suggested  that  British  firms  should  unite  to  send  out  a  represen- 
tative to  study  the  chances  of  establishing  themselves  at  a  large  treaty 
port  and  of  trading  up-country.  The  sending  of  catalogues,  even  in  the 
Chinese  language,  is  of  little  use  unless  there  is  somebody  on  the  spot  to 
whom  the  Chinese  can  apply,  and  who  can  quote  the  price  in  local  cur- 
rency. 
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MISCELLANEOUS  NOTES. 


Electro-Harmonic  Society. — We  would  remind  our  n  '  '  .t 
the  first  smoking  c  jncert  of  the  .season  will  Ije  given  thi  y) 

evening  in  the  King's  Hall,  Holbom  Restaurant,  London,  at  eight 

o'clock. 

M  rnitions  Act  Charges.— Last  week  the  Dublin.  Southern  end 
Western  Irelr.nd  General  Tribunal  of  Munitions  inflicted  fines  of  £1 
each  upon  nine  electricians  lent  by  Kdmundson's  Electricity  C'jrj>n. 
to  Kynochs  (Ltd.),  for  having  left  their  employment  without  notic?. 
There  was  a  strike  of  electricia-ns  in  Dublii^,  and  the  men  in  question, 
who  were  enga,ged  on  war  work,  also  oame  out  without  notice. 

Precaution  Against  Aircraft  Fires. — Notices  are  being  Issued  by  the 
police  authorities  throughout  the  country  calling  attention  to  the 
necessity  of  greater  care  in  regard  to  protection  of  ware  louses  and 
similar  buildings  from  the  danger  of  fire  from  dropping  bombs  and 
gun  splinters  from  ?.nti-aircraft  gun  firing.  The  warning  Issued  by 
the  City  of  London  Polios  Commissioner  directs  attention  t3  the  im- 
portance of  having  persons  on  the  premises  at  night  capable  either 
of  themselves  extinguishing  the  fire  caused  by  a  bo-i'),  or  to  summon 
the  fire  brigade.  In  this  way  the  spread  of  fires  caused  by  such 
means  may  be  materially  lessened  or  avoided.  The  assistance  of 
employes  in  such  buUdings  is  referred  to  and  their  co-operation 
invited,  in  view  of  the  fact  that  a  fire  of  any  magnitude  affects 
frequently  the  employment  of  large  numbers  of  persons.  It  is 
asked  that  n  supply  of  water  f.nd  Sc-.nd  (if  procurable)  should  be  made 
available  in  the  upper  stories  and  in  rooms  situate  at  the  bottom  of 
wells  (voids),  and  that  ha-nd  pumps  for  directing  the  water  on  flames 
and  liquid  chemical  fire  extinguishers,  complying  with  official 
specification,  should  be  provided.  The  dangers  to  and  from  neigh- 
bouring buildings  is  also  referred  to,  and  is,  of  course,  from  all  points 
of  view,  a  matter  for  serious  consideration.  We  make  a  suggestion 
on  this  subject  in  another  column. 


nil; 


TENDERS    INVITED. 


Transformers. 

Hammersmith  (London)  Borough  Council  invite  tenders  for 
the  supply  of  air-cooled  Static  Transformers.  Specifications, 
&c.,  from  the  borough  electrical  engineer  (Mr.  G.  G.  Bell), 
electricity  department,  85,  Fulham  Palace-road,  London,  W. 
Tenders  to  the  town  clerk  (Mr.  Leslie  Gordon),  Town  Hall, 
Hammersmith,  London,  W.,  by  9:30  a.m.  Oct.  14.  See  also  an 
advertisement. 

Accumulators  and  Power  Board. 

Tenders  are  invited  for  the  supply  of  294  Accumulators,  each 
of  15  ampere-hour  capacity,  and  a  Power  Board  and  Associated 
Apparatus  to  the  Australian  Commonwealth  P  stmaster- 
General's  Department.  Tender  forms,  specifications,  &c.,  from 
the  Commonwealth  Offices,  72,  Victoria -street,  London,  S.W. 
Tenders  to  the  Deputy  Postmaster-General,  Perth  (W.  Aus- 
tralia), by  3  p.m.  Dec.  8.     See  also  an  advertisement. 

Lamps,  Fittings,  Wiring,  &c. 

The  Mersey  Railway  Co.  require  tenders  by  noon  Oct.  14 
for  supply  of  electrical  sundries,  &c..  Metallic  and  Carbon 
Filament  Lamps  and  Fittings,  &c.  Forms  of  tender  from  Mr. 
J.  Shaw,  Central  Station,  Birkenhead. 

London  County  Council  Asylums  and  Mental  Deficiency 
Committee  require  tenders  by  11  a.m.  Oct.  15  for  supply  of 
Electric  Lamps,  &c.  Forms  of  tender  from  the  Committee's 
offices,  6,  Waterloo-place,  London,  S.W. 

Watford  Council  require  tenders  by  Oct.  18  for  Wiring  their 
new  wa,ter  pumping  station.  Specifications',  &c,,  from  Mr.  D. 
Waterhouse,  Council  Offices,  High-street,  Watford. 

Turbo-Alternator,  &c. 

Darlington  Corporation  require  tenders  by  Oct.  22  for  a 
3,000  kw.  Turbo -alternator  with  Surface  Condensing  Plant. 
Specification,  &c.,  from  the  Borough  Electrical  Engineer, 


Electric  Cables,  Transformers  and  Switchgear. 

Littleborotjgh  Urban  District  C  unci]  invite  tenders  for  the 
supply  and  lajnng  of  High-tension  Cables,  &c.,  and  for  Tnins- 
formers  and  Switchgear  for  sub-station.  Specifications,  &c. ,  from 
the  Clerk  to  the  Come  il  (Mr.  Geo.  H.  Wild),  to  whom  tenders 
are  to  be  sent  by  Friday,  Oct.  22.  Plans  and  specifications  may  be 
seen  at,  but  not  obtained  from,  the  office  of  consult  iiig  engineer 
(Mr.  W.  C.  C.  Hawtayne),  9,  Queen-street-place,  London,  E.C. 

Sydney  (N.S.W.)  Council  require  tenders  by  3  p.m.  Dec.  6 
for  33,000-vo!t  Outdoor  Three-phase  Transformers  and  Switch- 
gear,  with  Spares  for  12  months,  or  (alternatively)  Single-phase 
Transformers  to  be  operated  in  banks  of  three.  Specification, 
&c.,  from  the  City  Electrical  Enguitcr. 

T-dsgranh  and  Tde phone  Material. 

The  Deputy  Postmaster-Cieneral,  Sydney,  invites  tenders  by 
2:30  p.m.  Nov.  4  for  100  miles  TAVo-twisted  -nd  To  miles  Tnree- 
twisted  Rubber-insulated  tinned  Copper  Wii-e  for  the  Aus- 
tralian Commonwealth.  Postniaster-Gcnerars  Department. 
Specificatiou,  &C.,  from  the  Deputy  Postmaster-General,  Sydney. 

Generating  Plant,  Bciers,  &c. 

The  Australl\n  commonwealth  Department  of  Defence 
require  tenders  bv  noi)n  Oct.  25  for  Power-station  Plant  and 
Equipment  for  tlie  Naval  Dockyard  Cockatoo  Island,  Sydney, 
N.S.W.,  and  bv  noon  Oct.  27  for  Machine  Tools.  Sin^cifications 
frqm  Director"  of  Nav;.-  Contracts,  Navy  Office,  :Melbourae. 

The  N.S.W.  Railways  &  Tramways  Dep.\rtment  require 
tenders  by  noon  Jan.  12  for  the  supply  and  maintenance  for  12 
months  of  two  Water-tube  Boilers  and  Accessories  at  Newcastle, 
N.S.W.  Specification,  kc,  from  the  Electrical  Engineer,  61, 
Hunter-street,  Sydney,,  N.S.W.        
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TENDERS  RECEIVED  AND  ACCEPTED. 


London.— The  contract  for  the  supply  and  laying  of  cables  for 
linking  up  the  electric  supply  undertakings  of  Battersea  and  Fulham  ' 
Borough  Councils  at  £5,641  has  been  placed  with  W.  T.  Henley's 
Telegraph  Works  Co. 

Salfori). — The  Electricity  Coinmittee  has  accepted  the  tender  of 
J.  Wolstenholme  &  Son  (at  £70.  10s.)  for  the  supply  of  w.i.  piping  for 
the  additional  5,000  kw.  turbo-alternator. 

Deptford.— The  Council  has  placed  an  order  with  Ha^'craft  & 
Son  for  carrying  out  alterations  of  the  electric  lightuig  at  the  New 
Cross  Branch  Library. 

York. — The  Electricity  and  Tramways  Committee  have  accepted 
the  tender  of  the  Dunloj)  Rubber  Co.  for  the  maintenance  of  tho 
tyres  of  the  Corporation's  electric  omnibuses  at  a  'bus-mile  rate. 

Barn.sley. — The  Education  Committee  have  accepted  the  tender 
of  E.  Broley  for  wiring  the  Agnes-road  schools. 

Wolverhampton.— The  Guardians  have  acccjjted  the  tender  of 
L.  Andrew  &  Co.  for  metal  filament  lamps,  &c.,  that  of  Callendcr's 
Cable  &  (Construction  Co.  for  cable,  and  that  of  the  Edison  &  Swan 
United  Electric  Light  Co.  for  four  dozen  Leclanche  cells,  one  gross 
opal  shades,  &c. 


Castleto\\*nbere  (Cork). — The  Rural  Council  have  accepted  the 
tender  of  ilr.  1'.  H.  Xugent  for  the  electric  lighting  of  the  town  for 
15  years. 

Mr.  Nugent  will  erect,  maintain  and  keep  in  repp.ir  such  buiMings, 
machinery',  posts,  cables,  wires  and  lamps  as  may  1m?  required.  The 
number  of  lights  not  to  exceed  14  of  100  c.p.  each  and  four  of  32  c.p.  each. 
The  lamps  shall  not  be  required  to  be  lighted  except  between  thelighting- 
up  time  as  prescribed  by  the  Lights  on  Vehicles  Act,  \90~.  save  that  on 
the  mornings  of  winter  cattle  fairs,  when  they  may  be  required  to  Ix"  lighted 
between  o  and  7:30  o'clock.  The  Council  shall  secure  all  licences 
necessary  for  the  erection  of  all  posts  and  cables  on  the  public  roads  and 
streets.  The  contract  to  be  for  five  years  from  the  date  of  entering  into 
same,  and  payment  to  be  at  rate  of  £70  per  annum,  payable  quarterly. 

Burnley — The  Guardians  have  accepted  the  tender  of  Messrs. 
F.  Thornton  &  Co.  for  the  6ui)ply  of  electrical  fittmgs,  &c. 

^Melbourne. — Correction. — The  Cit}'  Council  have  accepted  the 
tenders  of  the  Australian  General  Electric  Co.  for  12  'bus- bar  sup- 
ports £6  each,  and  212  ft.  insulated  cable  £20.  Gs.  4d.  ;  and  the 
British  Westinghouse  Electric  &  ^Ifg.  Co.  for  a  1,500  kw.  rotary 
converter  with  transformer,  £4,562.  In  our  issue  of  Sept.  24  (p.  936) 
these  contracts  were  erroneously  placed  under  the  heading  "'  Sydney." 

The  City  Council  have  accejjted  the  tenders  of  the  Australian  General 
Electric  Co.  for  one  direct-current  generator,  with  accessories.  tl,484.  10s., 
and  the  Wcatcrn  Electric  Co.  for  insulated  cojiper  cables,  £2.505. 

Lacnceston  (Tasmania). — The  Council  have  accepted  the  tender 
of  British  Lisulated  &  Helsby  Cables  for  2,040  yds.  armoured  feeder 
cable  and  accessories,  £1,082.  10s.,  subject  to  market  prices  of 
materials. 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Aberdeen.— Tho  electricity  do)>artment's  accounts  for  the  year 
ended  .luly  :}|  show  total  cajntal  expenditure  £454,572  (mcrease 
£10,075),  of  which  £138,093  has  been  redeemed. 

Keveiuie  was  £(J0,()!I3  (coiM])are(l  v itii  £(i0.801  in  previous  yeir)  ordi- 
nary expenditure  was  t;28,(H)'.)  (t;2<».03()),  and  casual  expenditure  £l,d7t) 
(£2.57).  Interest  recpiired  £!),.S32  (i;i(»,0!)4),  and  .sinking  fund  £17.755 
(£1(3,2<>2),  leaving  surplus  £4,()35  (£4,!)liU),  of  which  £3.520  has  been 
placed  to  reserve.  Units  generated  were  12,47."),i)20  (1 1,(i!t3.!»<l4)  and 
M.ld  l(),4r)3,2(i9  (9,(i()3,<)54).  .Maximum  load  was  4,5(iO  kw.  (4,733  kw.) 
and  load-factor  2(ilit  (23-31)  jatr  cent. 

Tlie  city  electrical  en^'inei-r  (.Mr.  .F.  Alex.  Ikli)  h:ivs  in  his  report  an 
almost  continuous  rearranM;eincnt  of  duties,  due  to  reduction  of  stat!  and 
(unploNVs  lias  been  one  of  the  many  now  conditions  oroatod.  33  membtjrs 
of  the  stall,  or  57-8»  [)er  cent,  of  the  men  between  IS  and  40  years,  who 
have  not  boon  declared  unHt  for  H-rvice,  have  joined  11. .M.  Forces. 
The  Hhutlin«  flown  of  piactically  ail  public  liuiilinc  and  the  curtailment 
of  shop  wnidow  li  lilin^.  has  meant  a  eonsideraijle  <lrop  in  revenue. 
li,i;htinK  sales  l.ein«  over  £3,.SU(i  down,  but  there  is  a  considerable 
increase  in  power  wiKs,  due  to  war  munitions  and  allied  work.  Tlie 
coal  consumed  was  1,744  tons  less  tlian  in  1<113  14.  due  to  the  use  of 
the  department's  latest  gonerating  sot  and  the  better  load-factor  <lue  to 
haviiij?  less  huhting  loml.  Kit  new  consumers  were  added,  1!)  of  llics.. 
being  III  the  cciunty.  Tho  total  nuinbor  of  consumers  is  now  3.3.'>4 
Motors  connected  increased  by  l.dll.H.r..  and  the  total  is  now  10  (»S2  u  r 
Costs  p,.r  unit  sold  were  ()(ild.  (against  OHOd.).  .and  enpital  charncs  were 
(t(.4d.  (OC.Vl.).  The  3.(M«tkw.  turbo-nltcniHlor  installed  in 
Mtl.'l.  has  generated  11.(131.  loi)  units  out  of  12.  >7.-..«t2o  worl< 
during;  the  vcjir.  Addilioi»»l  |.: 
of  I'.lKi  17.  and,  in  view  <d  c<h 

which  can  only  l>e  diuie  at  one  jM'riod  ,ot  the  year.  i  the 

delivery  of  new  plj.n(.  Iliis  Hiihjea  will  he  dealt  ^'  ■• '  ■     ' 

an  early  date.     .Mr.  iUIl  recommends  that  th( 
iiiL'  remain  as  at  i-rcsent.  but  that  15  p^-r  cent,  l-e  ...Id.  .1  l..  .til   , 

Stepney    (London).— The   aecnunf.s   of   the   municipal    el. 

departments  for  the  ycnr  endwl  March  31  slu.w  total  eapit,il  exix>»>- 
dituro  £1)00.343  (inci.  -       - 

Revenue  wan  £H3.ii.. 
espcnditfire  was  t4S.."ii.; 
(£4«.3S(i).     Out    of    this    I 
£15.1t3S    (tll.31 7).    repayment 
provisiiui  for  accrued  vh  ' 
charge  £1,201)  (£1.2(VH.  «<  i 
])ro]icrtics  (ground  rcn- 
£10,702  (ll4.17(i).      I 
capital  cliarm<s  were  dHo.i.  pi  »4sd.) 
(I7.4t)!).r>72)  and  jiurcliaMHl  1.1.3'.>(i.0"S  (91,... .i 
(10,11)7,123),  including  bulk  supply  1,502.707 
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The  engineer  and  manager  (Mr.  W.  C.  P.  TajijK-r)  Siiys  in  hi*  report  the 
operatifjns  of  the  department  were  influencetl  in  almost  every  direction  by 
the  etTects  of  the  European  war.  In  spite,  however,  of  the  general  and 
consideralile  advance  in  ])rices  of  materials  (particularly  coal)  a  net  profit 
of  £10.702  has  been  realised,  due.  in  a  large  measure,  to  the  peculiarly 
industrial  character  of  the  borous^h  attracting  a  considerable  number  of 
Government  contracts,  for  which  a  large  amount  of  electric  jx)wer  was 
re.piired.  It  has  not.  up  to  the  present,  been  found  nc(ess:iry  to  depart 
from  the  ]»re-war  tariff.  The  numljers  of  unit-  L'<-ncrateii  and  sold  arc 
(•(uisiderably  more  than  double  the  correspoti  ;rcs  of  four  years  ago. 

Tlu"oujrh<)ut  the  year  the  anamienuMits  uii ..  .  .ijrre^ment  with  the 

Pojilar  Council  for  reciprocal  supplies  were  in  oixration,  and  tho  con- 
\enience  and  value  of  these  arrancements  were  a^ipreciated  on  both 
side«.  At  tin-  end  of  December  the  bitik  su^iply  to  Shorelitch  Council 
was  inauiruratcd.     This  supply  will  l>c  '  ^      .    ;,^),(,r_  191(>. 

During  the  ]).isf  year  the  full  su|i]»ly  coi  i  be  given  or 

taken  in  view  of  the  unavoidable  delay  in  the  installation  of  machinery 
for  iMith  unilertakingR.  Total  connections  in  (equivalent)  30-watt  limps 
at  .March  31  were  :  Private  hghtine  214.343.  jKiwor  and  he^itinff  513.350. 
piil.lie  li^ihtinn  10.021).  an<l  private  bui:  i?.n.-,{, total  S!<0.7(V0. 

Net  incrc.isi'  in  consumers  was  412.  ma!v  3.132.     The  miners' 

and  transport  workers'  strikes  sent  up  the  co.il  com.  and  then,  during  tho 
|)ast  year,  one  of  tlie  lirst  effects  of  the  war  wiw  to  practically  stop  all 
seaborne  Hup]»lies  of  coal,  thus,  for  the  time  Umui:.  nullif\nnn  the  other- 
wise favoiiralile  situation  of  the  Rlyth's  Wliarf  .'.uin  with 
re^artl  to  coal  deliveries.  The  full  e(I<vt  of  tli.  .  d  is  not 
apparent  in  the  accounts  under  review,  an. I  will  nm.  h  more  seriously 
aiTect  the  r.--iil(>.  f.ir  l!tl51(S.  Had  it  not  been  for  the  ajmormal  condi- 
tions j»r<\  ,|  autumn,  the  new  generating  pUnt  at  the  Limehouse 
••tation  «...,,..  ,,  ,w  heen  in  eominiiwion  thnMijrhout  the  pa<t  winter.   The 

•.isH  profit  of  Ci.'i.O'tt  is  euuivalent  to  a  return  of  appro\imatelv  S|  j)cr 
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COMPANIES'  MEETINGS  AND  REPORTS. 


CHILIAN  ELECTRIC  TRAMWAY  &  LIGHT  CO.  (LTD.)— Tho  accounts  for 
1914  show,  after  deducting  interest  and  redcm])tion  of  debentures, 
London  office  and  other  charges)  a  balance  to  credit  of  profit  and  Iosh 
account  of  £100,080,  to  which  is  added  £9,438  brought  forward,  making 
£115,524.  From  this  amount  £00,000  has  been  placed  to  renewals 
reserve  account  and  £7,000  to  insurance  suspense  account,  leaving 
£48,524,  which  it  is  proposed  to  carry  forward. 

S.  SMITH  &  SONS  (MOTOR  ACCESSORIES)  (LTD.)— At  the  first  ordinary 
meeting  last  week  the  chairman  (Mr.  Samuel  Smith)  said  that  their 
business  for  the  first  year  had  fulfilled  the  expectations  of  the  prospectus 
both  as  to  turnover  and  profits.  From  March  31,  1914,  to  July  31,  1915, 
the  profit  was  £25,207.  Is.  5d.,  but  the  profit  for  the  period  March  31  to 
July  31,  1914,  belonged  to  the  old  company.  After  paying  directors' 
remuneration,  managing  director's  commission  and  income  tax,  writing 
off  the  whole  of  the  underwriting  expenses  and  half  the  formation  ex- 
penses, they  were  paying  a  dividend  of  10  i^er  cent,  on  the  capital,  leaving 
£2,256.  10s.  4d.  to  be  carried  forward.  The  financial  position  might  be 
considered  very  satisfactory.  The  goodwill  stood  at  the  low  figure  of 
£12,740.  3s.  9d.,  little  over  half  a  year's  purchase.  The  managing 
director  had  calculated  that  the  regular  business  of  the  company  repre- 
sented 80  per  cent,  of  the  turnover  for  the  period  under  review,  the 
remaining  20  per  cent,  being  represented  by  direct  Government  orders. 
The  orders  in  hand  amount  to  a  quarter  of  a  million  sterling,  and  there 
seemed  to  be  no  doubt  whatever  that  for  the  period  of  the  war  the  works 
would  be  occupied  day  and  night.  The  colonial  branches  were  now  in 
fidl  swing,  and  the  returns  were  satisfactory.  He  saw  no  reason  why 
tlie  company's  ordinary  business,  on  the  termination  of  the  war,  should 
not  increase  very  largely  owing  to  the  ever-steady  and  increasing  demand 
for  the  firm's  products,  and  he  looked  to  the  colonial  branches  as  much 
as  to  any  other  part  of  the  company's  activities  to  fulfil  his  expectations. 

TUCUMAN  TRAMWAYS,  LIGHT  &  POWER  CO.  (LTD.)— The  accounts  for 
period  from  March  26,  1914  (the  date  of  incorporation),  to  June  30,  1915, 
show  a  loss  after  providing  for  debenture  interest,  &c.,  of  £42,517. 


NEW    COMPANIES.  MORTGAGES  AND 
CHARGES,   &c. 


NEW  COMPANIES. 

ACrOSE  MFG.  CO.  (LTD.)  (141,657.)— Reg.  Sept.  24,  capital  £10,000 
in  £1  shares,  to  carry  on  the  business  of  manufacturers  of  and  dealers  in 
cellulose,  acetate  and  substitutes  therefor,  to  carry  on  the  business  of 
chemists,  manufacturers  of  electrical  and  other  goods.    Private  company. 

C.E.C.  (LTD.)  (141,711).— Reg.  Sept.  29,  capital  £5 ,000  in  £1  shares 
to  carry  on  the  business  of  electrical,  constructional,  mechanical  and 
general  engineers,  founders,  machinists,  constructors  of  railways,  tram- 
ways, railway  carriages  and  wagons,  &c.,  and  to  enter  into  an  agreement 
with  H.  E.  ElHs.  Private  company.  Fii'st  directors  are  H.  E.  Elhs 
(permanent  governor)  and  H.  E.  0.  EUis.  Reg.  office  96,  Ironmonger- 
row,  Old-street,  E.G. 

ILF(  RD  DRY  BATTERY  CO.  (LTD.)  (141,694).— Reg.  Sept.  28,  capital 
£1,000  in  £1  shares,  to  cari-y  on  the  business  of  manufacturers  of  and 
dealers  in  dry  and  electrical  batteries  and  apparatus  and  equipment  of 
all  kinds,  electricians,  engineers,  &c.  Private  company.  First  directors 
are  W.  C.  Thic  A  and  R.  Harvey. 

MAGNESIUM  METAL  CO.  (LTD.)  (141,667.)— Reg.  Sept.  25,  capital 
£1,000  in  £1  shares,  to  carry  on  the  business  of  manufactui'crs  of  and 
dealers  in  magnesium  and  other  metals,  chemical  manufacturers,  oil  and 
colourmen,  manufacturers  of  and  dealers  in  surgical,  electrical  and 
scientific  apparatus,  &c.  Private  company.  First  directors  are  P. 
St.  Clair  Matthey,  R.  P.  Sellon,  A.  H.  Barker  and  G.  S.  E.  Caillard  (each 
of  whom  may  retain  office  while  holding  200  shares). 

MORTGAGES   AND  CHARGES. 

AUTOELECTRIC  TRANSMISSION  (LTD.)— At  July  27  capital  was  £10,000 
in  £1  shares.  9,918  shares  taken  up.  £3,806  paid.  £6,112  considered 
as  paid.     Mortgages  and  charges,  £200. 

T.  H.  BROOKER  &  CO.  (LTD.) — Equitable  mortgage  by  deposit,  charged 
on  all  sums  due  or  to  become  due  to  company  under  a  Munitions  Office 
contract  for  supply  of  clinometers  (dated  Sept.  23,  1915).  to  secure  all 
moneys  due  or  to  become  duo  from  the  company  to  London  &  South 
Western  Bank. 

DELABOLE  ELE^rRIC  LIGHTING  &  SUPPLY  CO.  (LTD.) — Mortgage  dated 
Sept.  18,  1915,  securing  £200,  charged  on  certain  chattels,  comprising 
certain  electric  generating  and  distributing,  jilant,  &c.  Holders  :  E. 
Bant  and  Miss  E.  A.  Bant. 

DYNAMIC  ELECTRICAL  CO.  (LTD.)— Capital  in  return  at  Dec.  31, 1914, 
was  £100,000  in  £1  shares  (filed  June  30,  1915).  Seven  shares  taken  up. 
£7  i)aid.     Mortgages  and  charges  nil. 

FERRANTI  (LTD.)— Mortgage  and  charge  dated  Sept.  10,  1915,  to  secure 
£100,125,  charged  on  land,  buildings,  &c.,  at  Stakelcach  or  Stephenson 
Fold,  Failsworth,  Manchester.     Holder :    Secretary  of  State  for  War. 


CITY  NOTES. 


MEMORANDA  (Oct.  6).— Bank  rate  5  per  cent,  (since  Aog.  8, 1914). 
Consols  65.  Consola  Pay  Day  Xov.  5.  Stock*  and  Sharea  Ti-ikit 
Days  Oct.  13  and  27.    Pay  Days  Oct.  14  and  2S.    Price  of  ■ilTcr,2aid. 

CALCUTTA  ELECTRIC  SUPPLY  CORPN.  aXD.)— The  directori  have 
declared  an  interim  dividend  on  tho  ordiniiry  sharf  capital  at  rate  of 
7  per  cent,  per  annum  for  tho  si.x  months  ended  June  3<>,  payable  on 
Xov.  15. 

CUBA  SUBMARINE  T£LEaRAPH  CO.  (LTD.  —Interim  dividends  for  the 

six  months  ended  .luno  .30  have  boon  declared  at  rate  of  1" ♦    t^.-t 

annum  (less  ta.\)  on  the  preference  shares,  and  at  rate  of  ,vr 

annum  (tax  free)  on  the  ordinary  shares,  payable  on  the  2lat  iaat. 

DIRECT  UNITED^  STATES  CABLE  CO.  (LTD.)— The  t         ''.  '«i 

to^pay  an  interim  dividend  of  2s.  per  share  (loss  tax  .  i), 

such  dividend  to  be  payable  on  and  after  tho  30th  inst.,  ir. 
interini  dividend  already  paid,  a  total  distribution  of  I  \r  .:■ 

half-year  ended  Sept.  30. 

SOUTH  BRAZILIAN  ^RAILWAYS  CO.— This  company,  which  owns  the 
tramway  and  electric  fighting  undertakings  and  concessionn  in  Curityba, 
Parana,  Brazil,  has  convened  separate  meetings  of  the  5  per  cent.  First 
Mortgage  Debenture  holders  (fir.st  and  second  serie.'j)  t  '  '      le 

of  capital  arrangement.     It  is  proposed  to  raise  not  '  .      -  iO 

by  bankers'  loans  or  prior  lien  debentures  to  bear  interest  not  exirct-Tiing 
6  per  cent,  per  annum.  The  debenture  holders  are  to  forego  payment 
of  the  coupons  due  Oct.  1,  1914,  April  1  and  Oct.  1, 191.5,  and  in  mibetitu- 
tion  for  the  fixed  rate  interest  will  be  paid  on  the  following  basis  :  The 
net  earnings  of  the  tramways  in  any  financial  year  comraencins  from 
April,  1914,  arc  to  be  appropriated  first  to  the  payment  of  i'  •  .it 

exceeding  6  per  cent,  on  the  first  debentures,  and  the  net  earniii.  -  c-d 

from  the  electric  supply  undertaking  are  to  be  appropriated  to  the  second 
series  of  debentures. 

SUBMARINE  CABLES  TRUST.— Notice  is  given  that  on  the  15th  inst. 
the  coupon  due  on  that  date  will  be  paid  by  Messrs.  Glyn,  Mills  &  Co., 

67,  Lombard-street ,  E.G. 


ELECTRICAL  COIVIPANIES'  SHARE  LIST. 

What  were  known  a3  "  official  quotations  "  are  not  now  issued,  ba» 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Wednesday,  Oct.  0.  The  greatest  care  is  taken  in  compiling 
these  figures,   but  the  difficulty  of  verification  is  now  much  inoreaaed. 


10 

10 

10 

5 

St. 
St 

s 

5 
10 
10 

St. 
10 
10 

St. 

St. 
5 

St. 
5 

St 
5 

St 

St. 

St 

1 

St. 
St 


Last 
Divi- 
dend 


7% 
4i% 
6% 
10% 
4% 
4% 
2/3 
5% 
9% 
6/0 
5% 
7% 
6% 
4i% 
4J% 
9% 
4% 
3/0 
4% 
3i% 
4i% 
5% 
6% 
5% 
6% 
5% 
li% 
8%  I 
9%  I 
4i%' 


NAME. 


Pries,  Rats 

Wed.        PBR  CBtrr 

Oct   6.         YlBLOSO. 


St  5% 

St  6% 

St  4% 

St  4% 


St. 

41% 

St. 

4% 

St. 

4% 

St 

5% 

10 

i>i% 

10 

a 

St 

St 

4% 

St 

1% 

3t 

3i% 

St. 
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4% 

St. 

4i% 

Electricity  Supply. 

Bournemouth  &  Poole  E.  L.  Ord '  9  H 

Do.    4i%Cum.  Pref 9\i 

Do.     6%  Cum.  2nd  Pre f 9tt 

Brompton  &  Kensington  Ord 3  A 

Central  Elec.  Supp.  G.  Deb.  St 90i 

Charing  Cross  West  End  &  City  Debs...  34 

Do.     4i%Pref 3i.J 

Do.     Ord .' !  4 

City  of  London  Elec.  Lt  Ord 12 

Do.    6%Pref 12i 

Do.     5%  Deb.  St 99i 

County  of  London  Ord 10 

Do.    6%Pref 9J 

Do.    2nd  Deb ^l 

Edmundson's  Elec.  Supp.  4J%  Debs...  76i 

Kensington  and  Knightsbridge  Ord.  ..  d-it 

Do.    Deb.  St  86 

London  Elec.  Supp.  6%  Pref 4J 

Do.     4%  Mort.  Debs. 86^ 

Metropolitan  E.  Supp.  Ord 2| 

Do.     1st  Mort  Deb 95i 

Midland  Elec.  Corpn.,lst  Mort  Deb.  St  99 

Newcastle&Dist.  E.L.  6%2ndDbs  ..  93Jt 

Newcastle-'on-TyneE.S.5%2dMt.Db.St.  i  100 
North  Metropolitan  E.  P.  Supp.  6%  Pref  1 A 

South  London  E.S.  1st  Mort.  Debs.    ..  95 

Urban  Elec.  Supp  4J%  Db.  St     84t 

Waste  Heat  &  Gas  Elec.  Gen.  Stations..  U 

Westminster  E.S.  Corp.  Ord 7 A 

Do.    -"P/o  Cum.  Pref 4* 

Electrx  RalLvays  &  Tramways. 

British  Elec  Traction  5%  Debs 

Do.     6%0um.  Pref 

Central  London  Guar.  Assented  Ord.  . , 

Do.        do.        Assented  Def.  Ord.  ., 

Do.     4i%  Pref 

Do.     i%  Deb.  St 

City  &  S^  London  Deb 

Do.    Pref.  1896    

Lanarlshire  Tramways 

London  Electric  Ry.  Ord , 

Do.    4%  Pref , 

Do.    4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do.     3i%  Pref 

Do.    3i%  Convertible  Pref 

Do.    3 i%  A  Debs 

Do.    3i%  Debs 

Metropo'.itar.  Dist  Ry.  Ord 

Do.    4%  Prior  Lien    

Do.    4|%  First  Prof 

t  Ex  dividend  or  interest 
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0 
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0    7 
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4  14 
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4  14 
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Due. 


Mar,  Sept 
Feb,  A'JS 
Feb  Aug 
Mar,  Sopt 

Jan,  July 

Aug.  Fob 
Fob  Aug 
Mar.  Jly 
Jun.  Dec 
Mar  Sept 
Feb.  Ajs 
My  Nov 

July 
Feb,  Aug 
Jan,  Jlr 

Jan,'jly 

Mar.  Aug. 

Jan,  Jiy 

Jan.  Jly 

Mar.  Sept 

Mar.  Sept 

Apl.  Oct 

Jan.  Jlr 

Aol.  Oct 

Mar.  Aufi 

Mar,  Sept 

Jan.  Jlr 

Apl,  Oc 
Fob,  Au. 


Jan.  Jly 
Jan.  Jly 
May.  No» 
Feb.  Aug 
Foo,  Aug 
Jan,  July 
Mar.  Sept 
Jan  Jly. 
Feb.  Aug 
Feb.  ^ug 
Feb,  Aug 
Jan,  July 
Jan.  July 
Feb.  Aug 
May,  Not 
Feb,  Aug 
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6% 
4% 
4% 
4% 


Electric  Rail  ways  and  Tramways 

Metropolitan  Dist.  Ry.  6%  Perp.  Debs 
Do.     4%  Debs 


4%  Debs.  (1903-5). 


Do. 

Do.    4%  Guar.  Stock 
Underground  E.  Rys.  of  London  Shares. 

Do.     AOrd 

Do.    6%  Inc.  Debs 

Do.    6%  Inc.  3ds.,  with  coup.  16 

Do.     44%  Bds 

Yorkshire'  W.  Riding  Ord'. ..'....' 

Do.     Pref 

Electric  Manufa.turing,  &c. 

Babcock  &  V/ilcox  Ord 

Brit.  Aluminium  Ord 

Do.     Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.     6%  Cum.  Pref 

British  L.M.Erics'iion  Mfg.Cm.6%  Pref 
Brit.  Westinghouse  Pref 

Do.     6%  Prior  Lien  Debs 

Do.     4%  Mort.  Deb.  St 

Callender'sCable,  &c..Co.  Ord 

Do.     5%  Pre! 

Castner  Kellner 

Dick,  Kerr  &  Co.  6%  Pref 

Ellison  &Sv/an  U.EIec.Lt.A.  £3  pd 

Elec.  Construction  Ord 

Do.     7%  Cum.  Pref 

Do.  4%  Debs 

10%    General  Electric  O.d 

D3,     6%  Pref 

W.  T.  Henley's  Tele?h.  Wks.  Co.  Ord.  . 

Do.      4J%  Cum.  Pref 

Do.     4J%Db 

India  Rubber,  G.  P.  &c.,  Ord 

Do.  Pref 

Do.      4%  Debs 
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Telegh.  Con.  &  Main.  Co 

Do.     4J%Debs 

Vickers  Ord 

Do.     5%  Pref 

Do.     1st  Debs 

Do.     4i%  2nd  Debs 

Telegraphs. 

Amazon  Telegh.  Co.  5%  Debs.. 
Anglo  American  6%  Pref.  Ord. 

Do.     Def.  Ord 

Commercial  Cable  4%  Debs.  . . . 
Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States , 

Eastern  Tel.  Co.  Ord , 

Do.    3}%  Pref 

Do.    4%  Debs 

Eastern  Extension  Tel.  Co.,  4% 

Do.    Ord 

Gt.  Northern  Tel.  Co.  with  Coup,  ■i 

Indo-European    ... 

Marconi's  Wireless  Tel.  Co , 

Do.     7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.     4%  Deb.  St 

Western  Union  50  yr.  BJs 

Telephones. 

American   Telephn.  &  Telgh.  $100  Cap 

Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord    

Now  York  Telephone  41%  Bds 

Oriental  Telephone  Ord 

Do.     Db.  St 

Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.     5"'„  Cum.  Pref 

Do.     Deb.  Stk 

Financial  and  Inv3$tin3nt. 

ClobeTele?h.  &  Trust 

Do.  t%  p; ■..;;■.; 

Mackay  Companies' Common 

Do.     $100  Pref     

Subm.irliie  C.ible  Trurt  Cort'i 

Colonial  an j  Foreign  Railways,  Tranway 

Anglo  Argentine  Trams.  5%  Debs 74  J 

Do.     4i%  Debs 

Do.     4%  Debn 

Do.     5J%  l!-,t  Pref 

Do.     5J%  2n.|  Pref 
Brazilian  Ti.iction  Ord 

Do.     f'o  Prof 
Bri.ibane  Trams  Ord 

Do.    5%  Cum   Pr-f 
Biltish  O.^him!  : 
Cilculta  Elec.  V 
Hjv.."  '■  ••-     ■■■ 
Ma!: 
Man.. 
Mexioo  Trams  Common  St 

Do,    5%  Bis 

Montre.)lSlTe-t  Rv.  4J%  Debn  (1922).. 
Rio  do  j4:ie;:o  Trjm.  L.  At  P  50  yr  BJs 
Toronto  KaiIw.iv  C-    4|"„  H  \ 

Colonial  and  Forei>n  El}:tric 

AJelaldc  Eloc.  Supply  b%  Pref 

Do.     5?^D->S.- 

BombAy  E  S.  &  T  6%  Pr«f.... 
Calcutta  E.  S  Corp.  Ord   

Do.     5";.  Prff   

Canadian  '  '. 

MelK^uf  (  ■,■(.  Ooij. 

Do.     5'\,  1,    •;.  L'-'o.  ol 

ShawlniEan  Water  &  Power  5%  Bis....! 

Do.     Car>.  St--'  1 

Toronto  Powc:     •  St.     .  i 

Do.     41%  &^:  '..'..'.'. 

Victoria  Fa  lb  &  Tiansvaal  P.Co.,6%Pf 

Do.     5t%  2nd  M  irt.  Dsbe 

t  Ex  dividwid  or  Interest 
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4 
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4 
4 
5 
4 
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5 
6 
6 
6 
6 
6 
6 
6 
5 
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4 
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7  2 
5    6 

3  19 

8  17 
7  2 
5  15 

5  0 

4  10 

6  3 
6  12 
6  12 


5 

0 
15 

I 

7 
11 
13 
13 
18  11 


6 
18 


1   11 
15    9 


Dividend 
Dub. 


Jan,  July 
Jan.  July 
Jan,  July 
Mar,  Sept 


Mar,  Sept 
Mar,  Sept 
Jan,  July 
March 
Jan,  Jly 

Apl  Oct 

Mar 
Jan,  July 
Jan.  July 
Aug,  Feb 
Ja.T,  July 
Mar,  Sep 

April 
Apl, Oct 
Jan,  July 
Jan.  July 
Feb,  Aug 
May,  Nov 

Sept 
Feb,  Aug 

May 
Jan,  July 
Jan.  Jul/ 

July 
Jun,  Dec 
Feb,  Aug 

Jun,  Dec 
Feb,  Aug 
Apl,  Oct 
Apl,  Oct 
Mar,  July 
Jan,  Jly 
May,  Aug 
May,  Aug 
Jun,  Dec 
Jan,  Dec 

Jan,  July 

Pb,My,Aug,N 

Fb,My,Aug,N 

Ja.ApJIy.O 

May,  Nov 


Ja,Ap,Jly,0 

Ja,My,J|y,0 

Ja.My.Jly.O 

May,  Nov 

Feb,  Aug 

Ja,  Ao.Jly.O 

Ja.  My.  Jly 

May(  Nov 

April 

July 

May  Nov 

May,  Nov 

Mr.Jly.O.Dec 

Jun,  Dec 

May,  Nov. 

Ja.Ap.Jn.O 
Jan,  Jly 
Nov. 
May,  Nov 
Apl,  Oct 
Jan,  July 
Jan.  July 
Aol.  0:t 
Jan,  July 
Jan,  July 


2     Sp.Dc.Mr.Jn 
4    Sp.Dc.Mr.Jn 
Ja.Apl.Jly.O 
Ja.Ap,Jiy.C 
Apl.  Oct 


METAL  PRICBB. 

Messrs.  J  B.  Gamham  &  Sons,  132,  Upper  Tnames-stroet,  London,  E.C.,  quote  under 
date  Oct.  6,  the  following  as  the  present  basis  prices  of 


New  Metals. 
Solid  Drawn  Brass  Tubes. . 
Solid  Drawn  CioDPsr  Tuies 
Brazed  Ojpper  Tu'oes    ..... 

Brazed  Brass  Tubes 

Brass  Wire 

Copper  Wire 

Rolled  Brass 

Brass  Sheets ^  >  ~ . 


per  lb. 
131 
13H. 
13H. 
15d. 
12id 
12Vd. 
12id. 
13|(L 


per  ton. 

English  Lead ..  - --     £25    0    0 

AnOmooy   ..__.......-•      NominaL 


Old  MbtalSi 


per  ton. 


per  ton. 
Copper  Sheet!  ---._»-  £93  0  0 
Spelter £72     0    0 

Mr  A.  Joseph,  Earl-street.  London-road.  Southwarr.  LrnHon,  S.Z.,  quotei  uuder  date 
Oct.  5,  the  following  approximate  price*  of  Scrap  Metals  :— 


Clean  Scrap  Copper -  £67   10  0 

Braziery  GDpoer  Scrap -  £59    0  0 

Qean  Scrap  Brass £52  10  0 

OW  Lead    £19  10  0 

OldZinc £38    0  0 

Hollow  Pewter £110    0  0 

Black  Pewter £85    0  0 

Gun  Metal £61    0  0 


tx>r  ton. 

Aluminium  Cuttings    £35    0    0 

Clean  Mixed  Brass    ^     £51    0     0 

Clean  Copper £69    0    0 

Braziery  Copper £o5    0    0 

Gun  Metal £64    0    0 


per  ton. 

OldLead £21   13    0 

TeaLead £19  13    0 

Old  Zi',: £40    0     0 

Hollow  Pewter £110     0     0 

Shaped  Blaclc  Pewter £75    0     0 


Mr.  Joseph  can  supply  solder  at  the  following  orlces  per  ton  !  Plumh»''s  Solder  (in  bar 
or  itrlp).  f63.  Commercial  Tinman's  Solder.  £33:  Blowpipe  Solder.  £93. 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 


LINE. 


Inc.  or  dec 
(a) 


AOORBOATB. 


\l}.tel:  Amount. 


'  weeks. I 


.Inc.  or  dec 
I       (a) 


Sept.    29 

..      30 

Oct.      2 

2 


Sept. 


0;t. 

Sept. 
Oct. 


Sjpt. 


Oct. 
Sept. 
Oct. 

Sept. 
Oct. 


Sept.  29 

..  28 

,.  28 

..  30 


Abe.deenCorpo'-atlon   ...' 

Anelo-Argentir  e 

Astitoi-under-L/iio ! 

Ayr  Corporation 

Bath  Electric  Trams.  Ltd 
Birkenhead  Corporation . . 

t  Birmingham  Corporation. 
Blackburn  (Corporation  . . 
Blackpool  Corporation  . . 
Blackpool  and  Fleetwood 
Bolton  Corporation 

t  Bournemouth 

Bradfc  ri  Corporation 
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NOTSS. 


Magnetic  Dispersion  in  Induction  Motors. 

It  has  long  been  recognised  that  the  dispersion  coefficient 
is  the  principal  factor  governing  the  performance  of  an  induc- 
tion motor,  for  on  this  coefficient  depends  the  power  factor  and 
overload  capacity  of  the  motor.     About   15  years  ago  Mr. 
B.  A.  Behrend  proposed  a  simple  formula  for  estimating  the 
value  of  the  leakage  factor,  as  it  was  then  called.     By  experi- 
ment he  found  that  this  factor  was  proportional  to  the  distance 
across  the  air-gap  and  inversely  proportional  to  the  pole-pitch. 
A  constant  depending  upon  the  shape  and  size  of  the  slots  was 
introduced,  and  it  was  stated  that  "  the  constant  depended 
upon  a  great  many  other  conditions  on  which  we  are  st:ll  pro- 
foundly ignorant."     This  work  paved  the  way  to  a  thorough 
■understanding   of   the    principles   underlying   the    design    of 
induction  motors.     Behrend  strongly  advocated  the  building 
of  the  mathematical  superstructure  upon  a  sound  experimental 
foundation,  and  it  is  interesting  to  note  that  practically  all  the 
additions  to  our  knowledge  on  the  subject  have  been  reared 
,  on  such  a  foundation.     Mr.  H.  M.  Hobart  included  another 
constant  factor  in  Behrend's  formula  in  order  to  take  into 
account  the  effect  of  the  so-called  "  z'g-zag  "  dispersion  along 
the  heads  of  the  teeth,  and  for  squirrel-ca.ge  motors  a  third 
factor  was  introduced.     Later,  an  empirical  method,  based  on 
■a  large  number  of  tests,  was  given  by  the  same  authority. 
From  the  busy  designer's  point  of  view  the  method  is  satis- 
factory, in  so  far  as  it  is  easy  to  apply  and  gives  fairly  reliable 
results. 


Some  time  after  Behrend  had  enunciated  the  principles, 
Dr.  Behx-Eschenburg  contributed  a  valuable  Paper,  entitled 
"  The  Magnetic  Dispersion  of  Induction  Motors  and  its 
Influence  on  the  Design  of  these  Machines  "  to  the  Institution 
of  Electrical  Engineers,  in  which  the  matter  was  investigated 
theoretically  and  experimentally,  and  the  basis  was  laid  for 
the  design  of  motors.  The  exhaustive  series  of  comparative 
tests  described  in  this  Paper  helped  to  clear  up  many  of  the 
obscure  problems  connected  with  the  subject,  and  in  the 
expression  for  the  dispersion  coefficient  accoimt  was  taken  of 
the  influence  of  the  end  connections,  of  the  embedded  portion 
of  the  winding  and  of  the  proportions  of  the  teeth  on  the  mag- 
nitude of  the  coefficient.  Another  forward  step  was  made  in 
the  series  of  articles  contributed  to  The  Electricl\n  by  Dr. 
R.  Goldschmidt.  These  articles  (since  much  amplified  and 
published  in  book  form),  it  w.ll  be  remembered,  were 
characterised  by  simphcity  of  treatment,  and  were  prepared 
with  the  object  of  developing  methods  for  the  calcvdation  of 
the  no-load  current  and  the  leakage  of  induction  motors,  taking 
account  of  all  influences  as  far  as  possible.  We  commence  in 
this  issue  the  pubhcation  of  a  further  contribution  to  the 
theory  of  the  subject.  In  this  article  the  author,  Mr.  E.  A. 
Biedermann,  develops  a  method  of  pre-determining  approxi- 
mately the  dispersion  coefficient  of  a  three-phase  induction 
motor  from  its  known  dimensions,  and  shows  how  the  propor- 
tions of  a  motor  of  given  output  may  be  so  chosen  that  it  shall 
have  the  least  dispersion  possible  under  certain  given  conditions. 
This  means  that  the  power  factor  and  overload  capacity  of 
the  motor  will  be  a  maximum.  We  venture  to  think  that 
Mr.  Biedermann's  method  will  throw  f\xrther  light  on  the 
subject. 

Depreciation  of  War  Plant. 

At  the  present  time  some  uneasiness  is  beginning  to  be  felt 
by  electricity  supply  authorities  in  regard  to  their  financial 
burdens  in  the  near  future  on  account  of  generating  plant 
which  is  now  being  put  in  for  supplying  electrical  energy  to 
factories  engaged  m  munition  work.  The  demand  that  has 
arisen  on  this  account  has  been  heavy,  and  consequently  in 
many  cases,  for  example  at  Birmingham,  it  has  Ven  necessary 
to  put  down  special  ph^nt.  After  the  wr,r  the  demand  m  this 
direction  will  no  doubt  fall  oft'  considerably,  and  many  autho- 
rities will  find  themselves  with  plant  which  is  no  longer  required. 
The  question  therefore  arises  whether  the  Ministry  of  Munitions 
should  come  to  the  assistance  of  the  authorities  so  that  the 
capital  charges  for  plant  of  this  kind  should  not  fall  too  heavily 
upon  the  undertakings.  It  appears  to  us  that  the  subject  falls 
into  two  classes.  In  the  first  is  that  t}-pe  of  plant  which  is 
purely  temporary  in  character.  For  the  supply  authority  such 
plant  will  probably  be  unsuitable  for  extension,  and  therefore 
not  of  much  value.  It  is  obviously  put  down  for  war  purposes 
only,  and  as  such  we  think  its  cost  should  be  met  very  largely 
by  the  Government.     On  the  other  hand,  it  may  happen  thac 
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plant  has  been  put  down  whicli  would  in  any  case  have  been 
installed  later  on  to  meet  the  ordinary  demands.  The  pro- 
gramme has  merely  been  accelerated.  The  load  on  the  plant  will 
certainly  be  less  after  the  war,  and  possibly  the  plant  will  not 
be  fully  utilised  for  two  or  three  years.  But  in  that  case  its  use- 
fulness will  merely  have  been  postponed,  and  temporary  help 
by  the  Government  should  prove  sufficient.  In  any  event,  we 
think  that  the  subject  is  one  that  should  be  given  benevolent 
consideration  by  the  Government. 


Magnetic  Properties  of  Iron  and  Cobalt  Alloys. 

It  has  generally  been  held  that  the  magnetic  qualities  of 
alloys  of  iron  would  be  inferior  to  those  of  iron  that  is  pure,  but 
this  view  must  now  give  way  in  the  light  of  researches  by  Mr. 
T.  D.  Yensen,  which  are  described  in  another  column.  This 
investigation  is  the  outcome  of  an  observation  by  P.  Weiss  in 
1912  that  the  alloy  FcgCo  showed  a  saturation  value  of  mag- 
netisation higher  than  that  of  pure  iron.  Mr.  Yexsen  has 
now  found  that  the  saturation  value  is  13  per  cent,  above  that 
of  iron  ;  and,  what  is  more  important,  that  the  magnetisation 
is  25  per  cent,  higher  in  medium  fields.  It  will  be  remembered 
that  an  important  investigation  by  Mr.  Yensex,  wliich  was 
described  recently  in  our  columns,  dealt  with  the  magnetic 
properties  of  iron  which  had  been  melted  in  vacuo,  and  showed 
the  enormous  importance  of  small  traces  of  iron  oxide.  In  the 
case  of  iron-cobalt  alloy  there  is  also  an  improvement  by  this 
treatment,  though  not  very  great.  The  maximum  permea- 
bihty  obtained  by  Mr.  Yensen  for  the  alloy  after  melting  in 
vacuo  was  13,500,  which  is  much  higher  than  that  obtained  for 
the  best  grades  of  transfoi-mer  iron. 


It  is  curious  that  cobalt  should  have  this  beneficial  effect, 
whereas  nickel  appears  to  give  quite  the  opposite  result.  This 
is  particularly  strange  considering  the  fact  that  iron  and  cobalt 
are  such  closely  aUied  members  of  the  iron  group,  having  nearly 
the  same  atomic  weights  and  being  extremely  similar  in  their 
chemical  properties.  Moreover,  both  nickel  and  cobalt  have 
only  low  permeabilities.  When  we  come  to  practical  applications 
these  do  not  seem  to  })e  so  very  promising.  From  the  point  of 
view  of  utilisiit'.on  of  mak'rial  it  would  certainly  be  a  great 
advantage  if  an  alloy  of  this  k  nd  could  be  used  for  armature 
teeth  where  the  fiux  density  is  always  very  high,  more  particu- 
larly since  the  hysteresis  loss  is  as  low  as  in  commercial  grades 
of  iron.  Both  iron  and  copper  could  l)e  saved  in  this  wav. 
Unfortunately,  however,  the  inechanical  properties  of  the  alloy 
are  by  no  means  good.  It  is  brittle,  and  th's  is  likely  to  mili- 
tate very  greatly  against  its  use.  Nevertheless,  the  subject  is 
undoubtedly  worthy  of  further  investigation,  both  from  the 
])ra('ti(al  and  theoretK^al  ])oints  of  view.  It  would  seem  as 
though  investigations  of  tliis  kind  should  throw  a  good  di  ;il  (tf 
light  on  our  views  of  f,h«>  ])ro(lurtion  f)f  niajrnetism. 


Water-power  in  Prussia.  In  an  art  ide  in  u  recent  issue  of 
the  ■"  h.  r.Z.,  haMcl  on  a  Gt-nuaii  Government  ])ul)licrttion. 
statistics  are  given  of  the  water  powers  of  the  mountainous 
districts  of  I'russia.  The  area  covered  by  the  statistics  is  about 
35,1)00  s(|uare  miles,  and  there  is  available  in  this  district 
1,800.(»(K)  n.i'.  of  water  ])ower.  of  which  only  loO.iHX)  u.r.  has 
been  dev(>l()])e(l.  w  hile  l.350.0tK)  u.p.  remains  to  l)e  developed. 

A  New  Electric  Hammer  Drill. -The  Western  Electric  Co. 
are  now  makiui,'  a  luie  <>[  eleetiie  hammer  drills  for  n\ining 
wi)rk.  A  .small  motor  drives  through  hardened  geai-s  a  crank 
giving  an  oscillatory  motion  to  a  plunger  that  hits  the  drill  or 
han\mer  rod.  Klasticity  is  given  by  an  ingenious  magnetic 
grip  for  the  ]>lunger,  so  arranged  that  the  ceil  is  statioiuvry 
and  is  in  series  with  the  motor.  These  hammera  ca?i  deliver 
from  1,400  to  •l.OtK)  blows  per  minute. 


A  Practical  Aeroplane  Telephone. — According  to  th& 
"  Scientific  American,"  a  telephone  has  been  made  for  use 
between  p  lot  and  passenger  on  aeroplanes,  which  operates 
satisfactorily  notwithstanding  the  roar  of  the  engine.  It 
employs  transmitters  strapped  to  the  chest  and  provided  with 
soft  rubber  caps,  the  chest  muscles  transmitt'ng  the  vibrations 
of  the  voice.  The  battery  consists  of  three  dry  cells,  which 
give  sufficient  energy  for  100  hours'  continuous  service. 

Kite-Supported  Aerials  for  Radiotelegraphy. — In  the 
recent  manoeuvres  of  the  Un  ted  States  Army  the  Signal  Corps 
made  some  experiments  with  aerials  consisting  of  a  string  of 
kites  reaching  to  an  altitude  of  6,600  ft.  A  field  radiotele- 
graphy set  thus  equipped  could  transmit  150  miles,  though 
with  the  ordinary  mast  aerial  the  range  is  only  25  miles.  Re- 
ceiving is  also  greatly  improved  by  this  method.  Extensive 
tests  will  be  undertaken,  as  it  seems  probable  that  the  range  of 
the  sets  can  in  this  way  be  increased  from  6  to  16  times. 

New  Electrical  Journal. — We  extend  a  cordial  welcome  to 
our  contemporary  "  Elektron,"  which  is  the  latest  addition  to 
the  list  of  electrotechnical  journals.  "'  Elektron  "  is  pubhshed 
monthly  at  Reykjavik,  the  capital  of  Iceland,  frequently 
termed  the  land  of  waterfalls.  We  are  pleased  to  learn  that 
the  development  of  hydro-electric  works  and  the  use  of  elec- 
trical energy  for  Tghting  and  power  have  made  considerable 
progress  in  Iceland  during  recent  years.  We  wish  every  success 
to  our  young  contemporary,  which  has  been  established  to  foster 
the  electrical  industry  in  Iceland. 

Separate  Unit  for  Electric  Auxiliaries. — Writing  in 
"  Power."  iMr.  A.  D.  Williams  describes  how  in  the  Cleveland 
municipal  power  plant  a  1,000  kw.  turbo-generator  is  used 
entirely  for  the  electrical  auxiliaries,  thus  making  these  in- 
dependent of  line  troubles.  There  are  two  sets  of  2,300-volt 
'bus  bars  for  the  auxil'ary  plant,  one  set  connected  through 
an  oil  switch  to  the  1,000  kw.  turbo-generator,  and  the  other 
to  three  single-phase  transformers,  the  high-tension  (11,000 
volt)  sides  of  which  are  fed  fK)m  the  main  bus  bars.  Some 
of  the  power  is  used  in  2,.3(Kj-volt  motors,  but  most  of  the  pump 
motors  are  woiked  by  stepped-down  current  at  440  volts, 
while  there  are  also  rotary  converteis  supplying  250-volt 
continuous  current. 

Automatic  Electric  "Boosting"  Pumps.  An  interesting 
application  of  electric  pum])ing  is  furnished  by  the  installation 
at  the  Hotel  Baltimore,  Kansas  City,  Missouri,  U.S.A.  This  is 
a  12-story  building  in  which  water  is  distributed  from  a  tank 
on  the  roof  normally  kept  full  by  the  pressure  fiom  the  city 
mains.  This  jnessure,  however,  sometimes  drops,  and  to  meet 
these  cond'tions  three  '*  booster  '"  pumjts  have  been  fitted  to 
assist  in  lifting  the  water.  These  are  motor-driven  Gould's 
double-suction  centrifugal  ])ump3.  Two  work  in  parallel,  and 
a  Cutler-Hammer  pressure-controlled  aiitomatic  starter  cuts  in 
one  of  these  when  the  pressure  falls  ludow  a  certain  value  ; 
the  other  is  kept  in  reserve.  The  third  pump,  in  series  with 
the  others,  is  brought  into  ])lay  wlien  the  pressure  in  the  city 
main  falls  altogether.  The  pumps,  which  have  a  capacity  of 
.■5(K»  «rallons  i>ei  minute  each,  are  driven  by "Westinghouse 
25  H.r.  motors  runn'ng  at  1.100  revs.  \h^t  mm. 

The  Electric  Furnace  for  Copper  Ore  Smelting.— It  is 
rc])orted  fnun  Norway  that  trials  have  been  undertaken  at  the 
lien  Smelting  W«»rk! ,  Trondhjem  with  an  electric  furnace  of 
l,(KM)n.i'.  for  the  smoltinj;  of  cop|M'r  ore,  from  which  it  is 
exjXM'ted  to  i>roduce  2,(K)0  tons  of  rop|>i>r  jx^r  year.  Experi- 
mental investigations  have  in<licat<'d  that  it  .'^hould  W  ]io-<<iblo 
to  treai  copjH'r  ores  as  succe.ssfully  in  the  electric  as  in  the  com- 
bustion furnace,  for  in  the  latter  the  fuel  takes  no  part  in  the 
reactions  by  which  the  coppei  is  sejiarated,  except  possibly  in 
the  case  of  oxide  ores  being  snit^lted  alone  without  any  addi- 
tional sulphides.  This,  however,  is  hardly  ever  done.  In 
.semi-pyritic  smelting  the  oxidation  of  the  sulphides  and  iron 
is  effected  by  the  oxygen  of  the  air  from  the  tuyeres,  and  the 
coke  simply  su]>plies  the  amount  of  heat  for  the  process  which 
is  not  supplied  by  the  oxidation  it-self.  Messn.  Lyon  and 
Keeuey,  who  have  carried  out  cxi>eriment3  iu  connection  with 
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,  tests  made  by  the  U.S.  Bureau  of  Mines,  believe  that  the  elec- 
'  trie  copper  smelting  furnace  should  be  both  raetallurgically 
and  commercially  practicable. 

Ionization  Potential  of  an  X-Ray  Tube. — Under  the  above 
title  Mr.  E.  C.  Drew  recently  read  a  Paper  before  the  American 
Physical  Society.  The  authoi-  remarks  that  in  many  recent 
pubhcations  the  statement  is  made  that  the  ionisation  potential 
of  an  X-ray  tube  is  very  much  greater  than  the  running  poten- 
tial, or,  in  other  words,  it  takes  a  much  higher  voltage  to  break 
dowTi  the  resistance  of  the  tube  than  it  does  to  maintain  the 
flow  of  current,  once  it  is  started.  An  experimental  investiga- 
tion of  the  point  has  been  made  by  the  author  with  several 
standard  type  tubes.  The  current  through  the  tube  and  the 
fall  of  potential  across  the  tube  are  recorded  by  a  loop  oscillo- 
graph. The  measurement  of  potential  by  an  indirect  method 
ehminates  the  objection  to  a  direct  one — viz.,  same  current 
through  the  loop  as  through  the  tube.  Each  loop  system  is 
cahbrated  to  read  drop  or  current  as  required,  and  the  instan- 
taneous values  of  the  wave  form  are  scaled  off.  From  the 
values  thus  obtained  curves  are  plotted,  which  indicate  that 
the  ionising  potential  is  not  of  the  same  order  as  generally  sup- 
posed. The  law  of  current  in  the  tube  is  not  that  of  Ohm. 
The  energy  of  ionisation  and  the  percentage  that  this  bears  to 
the  total  energy  supplied  is  not  the  same  in  different  types  of 
tubes. 

Oscillating  Audion  in  Long-distance  Radiotelephony. — We 
have  received  a  letter  from  the  De  Forest  Eadio  Telephone  & 
Telegi-aph  Co.,  stating  that  for  the  first  time  in  a  public  trial 
the  oscillating  audion  was  used  at  both  transmitt  ng  and  re- 
ceiving stations  in  the  recent  long-distance  radiotelephone 
demonstrations  from  the  Arhngton  station  to  the  San  Fran- 
cisco and  iHonolulu  stations. 

At  the  transmitter  a  bank  of  large  bulbs  very  similar  in  structure  to, 
and  embodying  the  elements  and  circuits  of,  the  De  Forest  OscilUon, 
illustrated  and  described  in  The  Electrician,  June  12,  1914,  was  used. 
These  were  energised  from  a  common  dynamo,  their  "  output  "  circuits 
acting  in  unison  on  the  common  radiating  antenna.  Other  auxilliary 
audion  paths  which  were  in  their  turn  voice-controlled  (from  a  "  master 
microphone  ")  controlled  this  high-frequency  energy  as  generated.  The 
demonstration  was  remarkable  in  the  large  amount  of  power  for  the  first 
time  generated  here,  but  the  cost  of  the  maintenance  of  the  compara- 
tively large  number  of  really  expensive  bulbs,  and  the  difficulty  of  main- 
taining the  requisite  high  vacuum,  make  it,  as  yet,  less  practical  than 
the  arc-in-hydrogen  transmitter.  The  main  point  in  its  favour  (the 
osciUion)  is  the  ease  with  which  the  large  power  outputs  can  be  controlled 
by  a  small  master  microphone.  At  the  receiving  station  the  De  Forest 
audion  detector  and  amplifier  were  used,  connected  so  as  first  to  ampUfy 
the  high-frequency  currents  to  approximately  100  times  their  original 
intensity,  and  then  to  transform  these  into  low-frequency  telephone 
currents  capable  of  actuating  the  telephone  receivers. 

Our  correspondents  complain  that  the  Western  Electric  Company's 
engineers  who  worked  out  the  details  under  the  Navy  auspices,  at 
Arlington  and  San  Francisco,  are  quite  loath  to  admit  publicly  the  use 
of  the  devices  and  principles  as  above  described.  However,  the  essential 
facts  are  as  here  stated.  The  essential  fact  that  the  Western  Electric 
Company,  one  year  ago,  purchased  from  the  Radio  Telephone  &  Tele- 
graph Co.  licences  under  all  the  De  Forest  audion  and  stone  wireless 
telegraph  patents  is  one  which  the  public  records  in  the  United  States 
Patent  Office  demonstrate.  The  letter  concludes  by  stating  that  in  this 
recent  phenomenal  radiotelephone  work  (as  was  the  case  in  the  announce- 
ments of  the  opening  last  January  of  the  trans-continental  wire  telephone) 
the  essential  part  played  therein  by  the  audion  detector  or  amphfier  as  a 
-telephone  repeater,  has  been  concealed  or  denied  as  completely  as  was 
'found  possible. 

The  Turbo-Electric  Ship  "iMjolner."— A  description  of 
this  interesting  Swedish  vessel  was  given  recently  in  the  weekly 
shipbuilding  edition  of  the  "  Journal  of  Commerce."  The 
\  installation  on  the  "  M joiner  "  has  been  carried  out  by  the 
I  Svenska  Turbinfabriks  Aktiebolaget  Ljungstrom  of  Finspong, 
known  here  as  the  British  Ljungstrom  Marine  Turbine  Company, 
the  steamer  being  built  for  the  Svea  Company  for  coasting 
trade  round  Sweden.  The  vessel  is  225  ft.  long  and  has  a 
displacement  of  2,250  tons.  The  normal  speed  is  1.1  knots, 
for  which  900  shaft  horse-power  must  be  delivered  by  the 
propelling  plant.  This  is  in  two  units,  each  consisting  of  a 
Ljtingstrom  double-rotation  turbine  driving  two  alternators, 
"w^hich  deliver  three-phase  current  to  two  motors  driving  a 
common  helical  spur  wheel  on  the  propellor  shaft.  The 
capacity  of  each  turbo-generating  unit  is  400  kw.  and  their 
speed  7,200  revs,  per  min.     The  voltage  is  500,  and  the  fre- 


quency 120  cycles.   The  motor  speed  is  800  revs,  per  min-  and 

that  of  the  propellor  shafts  8-5  rev-i,  per  min.     K  .p» 

are  employed  for  the  condensers,  but  the  ^■" 
steam  driven.     Governors  are  htt*A  Ut  the  t  . 
regulation  obtained  by  resistance  in  the  motor  cir  ;  ue 

two  boilers  are  of  the  ordinary  cylindriral  marine  t  U  a 

diameter  of  10  ft.  10  in.  and  a  length  of  10  ft.  0  in.,  a;  _    ,     ate 
at  220  lb.  pressure.     They  are  fitted  with  Howden's  system  of 
forced  draught  and  Schmidt's  superheating  arrant- 
air  for  the  draught  Ijeing  the  ventilating  air  from  thf; 
Saturated  steam  is  supplied  to  the  electric  light  p.  i  to 

other  auxiliary  machinery.  An  interesting  feature  of  the  main 
gearing  is  the  introduction  of  slipping  clutches  b- 

motors  and  their  spur  wheels  to  guard  against  the  '.     _; 

broken  when  in  ice-bound  waters.  A  sister  ship  was  at  ".•• 
same  time  constructed  with  reciprocating  engines  and  ordinary 
drive,  and  the  "  Mjolner  "  is  guaranteed  to  give  a  coal  consun. ra- 
tion at  least  30  per  cent,  less  than  that  of  this  other  ve.->-  1, 
while  calculations  indicate  a  probable  saving  of  38  per  cent. 
The  loading  space  is  also  increased  by  reason  of  the  small  roMni 
required  for  the  plant  and  because  the  lower  consumptiuu 
makes  the  necessary  bunker  space  smaller. 


OBITUARY. 


iKiLLED  IN  Action.— Capt.  Wm.  Casson,  of  the  7th  London'^Regi- 
ment  (T.F.),  was  recently  killed  in  action.  Deceased  wasjeducated 
at  Ruthin  Grammar  School  and  the  Central  Technical  College.  He 
was  a  member  of  the  Institutions  of  Electrical  and  Mechanical  Engi- 
neers, and  before  the  war  he  was  engaged  at  the  District  Railway 
Works,  Ealing  Common. 

We  regret  to  leam  that  on  Sept.  25  Lieut.  A.  Leslie  iHamilton 
Jacob,  18  Batt.  (London  Irish  Rifles),  the  only  surviving  son  of  ^Ir. 
and  iMrs.  Arthur  Jacob,  of  Stemdale,  Hatch  iEjid,  Middlesex,  was 
killed  in  action  in  France.  Lieut.  Jacob,  who  was  bom  in  Dublin 
in  1896,  was  educated  at  Bowden  House,  Seaford,  and  Felsted,  iEIssei. 
He  was  gazetted  in  September  last,  and  obtained  promotion  in  May. 

We  have  also  to  record  the  death  of  Captain  Ivan  Richard  Gibbs, 
10th  Gloucesters.  He  was  24  years  of  age,  and  had  gained  the  B.Sc 
degree,  after  which  he  became  an  assistant  demonstrator  in  science  at 
the  Imperial  College  of  Science  and  Technology  at  South  Kensington. 
He  then  belonged  to  the  Inns  of  Court  Rifles,  but  after  the  outbreak 
of  war  took  a  commission  in  the  10th  Gloucesters. 

Corporal  Fawcett,  formerly  a  driver  in  the  emplo^^nent  of  Aocring- 
ton  Corporation  tramways  department,  has  been  killed  in  France. 

Private  J.  C.  Wooster,  of  the  6th  Wilts  Regiment,  fomierly 
employed  by  the  Richmond  (Surrey)  Electric  Light  &  Power  Co..  hiws 
been  killed  in  France. 

Private  Hy.  Saxon,  formerly  with  the  Tudor  Accumulator  Co.  at 
Dukinfield,  has  been  killed  at '  lie  Dardanelles. 


PERSONAL. 


Royal  Engineers   (T.F.) — Tiie   following  apiwintmeuts     have 

been  made  : — 

London  Electrical  Engineers  :  F.  A.  V.  Morse  to  be  Si>cond  Licutonant. 

Hampshire  (Fortress)  Engineers  :  Sapper  Hy.  A.  P.  Bale  ^f  rom  Uuidoa 
Electrical  Engineers)  to  be  Second  Lieutenant. 


APPOINTMENTS  VACANT  AND  FILLED. 


Holmfirth  Urban  District  Council  require  an  electrical  engineer  to 
take  charge  of  their  electrical  imdertaking,  one  having  had  ex- 
perience with  siu'tion  gas  plant  and  overhead  wiring  preferred. 
Commencuig  salary  £2.  5s.  per  week.  Applications  to  the  clerk  of 
the  Council,  Mr.  A.  Percy  Ruscoe,  Council  Offices,  Hohufirth,  by 
Wednesday,  Oct.  20.     See  advertisemeut. 

Huddersfleld  Corporation  electricity  department  requires  a  skilled 
mechanic  to  mamtain  and  repair  the  generating  plant,  auxiliary 
plant  i\nd  boilei-s.  Applications  to  the  borough  electrio:d  engineer, 
Mr.  A.  B.  Moimtain,  St.  Andrew"s-road,  Huddersfleld.  See  ad- 
vtrtisement. 
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A  patent  agent's  technical  assistant  is  required  in  London,  with 
good  scientific  qualifications  and  knowledge  of  electrical  engineering. 
See  an  ad :  eriv  ement. 

A  works  superintendent  is  required  in  the  Southampton  tramways 
department  for  the  duration  of  the  war.  Commencing  salarj-  £150 
per  annum. 


Mr.  Roderick  Jones  has  been  appointed  general  manager  of  Renter's 
Telegram  Co.  Mr.  S.  Carey  Clements,  the  assistant  secretary, 
becomes  manager  and  secretar3%  in  succession  to  Sir.  W.  F.  Brad- 
shaw,  who  has  retired  after  40  years'  valuable  service  to  the  company. 

Mr.  R.  Simpson,  of  Tynemouth,  has  been  appointed  manager  of  the 
Worcester  Electric  Tramways  Co. 

Mr.  H.  W.  Sanders,  senior  draughtsman  of  the  Manchester  elec- 
tricity department,  has  been  promoted  to  the  position  of  chief 
draughtsman,  in  succession  to  Mr.  F.  E.  Coupe,  resigned. 


INSTITUTIONS  AND  SOCIETIES. 


Institution  of  Electrical  Engineers.— The  Council  have  elected  Mr. 
J.  E.  Kingsbury  to  be  honorary  treasurer  of  the  Institution  in  place 
of  the  late  Mr.  Robert  Hammond.  The  first  meeting  of  the  session 
will  take  place  on  Thursday,  Nov.  11,  when  Mr.  C.  P.  Sparks  will 
deliver  his  presidential  address.  Papers  during  the  first  half  of  the 
session  will  be  read  by  Prof.  A.  B.  Field,  on  "  Difficulties  of  Design 
offHigh-speed  Generators,"  on  Nov.  25  ;  by  Mr.  J.  R.  Beard,  on 
"  The  Design  of  High  pressure  Distribution  Systems,"  on  Dec.  9 ; 
by  Prof.  Miles  Walker,  on  "  The  Predetermination  of  the  Per- 
formance of  DjTiamo-electric  Machines,"  on  Jan.  13  ;  and  by  Mr. 
N.  W.  Storer,  on  "  The  Possibilities  in  the  Design  of  Direct-current 
Traction  Motors,  &c.,"  on  Jan.  27. 

West  of  Scotland  Branch  of  the  Association  of  Mining  Electrical 
Engineers.^'J'lie  first  meeting  of  this  branch  was  held  at  Glasgow  on 
Saturday,  Mr.  A.  B.  Muirliead,  president,  in  the  chair.  In  speaking 
of  the  work  planned  for  this  session,  Mr.  Muirhead  specially  referred 
to  the  coal-cutting  demonstrations  arranged  to  be  held  on  Saturdays 
(not  j^et  fixed)  through  the  kindness  of  Mr.  Amott,  of  the  United 
Collieries,  and  Mr.  Kivlen,  of  Bradisholm  Colliery.  ISlr.  Muirhead 
then  gave  an  address  on  "  The  Development  of  Electricity  in  the 
Scottish  Mining  Industry,"  in  which  ho  said  that  the  yearly  output 
>of  coal  in  Scotland  was  now  about  45,500,000  tons,  or  more  than 
double  what  it  was  30  years  ago.  In  that  country,  however,  diffi- 
culties were  encountered  which  were  not  always  appreciated  by  those 
who  had  seen  fit  to  make  laws  governing  the  whole  of  British  mining. 
These  difficulties  had  been  the  reason  for  the  adoption  of  so  much 
electric  power  in  Scotland.  There  was  now  about  137,200  E.H.P.  in 
motors  above  and  below  ground  and  the  number  of  electric  coal- 
cutters amounted  to  747.  The  compressed  air  cutter,  he  said,  need 
not  bo  considered  as  a  serious  rival  to  these  machines  in  Scotland 
to-day. 

Greenock  Electrical  Society.— The  Greenock  Electrical  Society. 
hold  their  first  mcetinn  fur  tlio  now  session  to-day  (Friday),  when  ihv 
honorary  ])rcsidont,  Mr.  Frank  H.  Whysall,  M.I.K.E.,  chief  electrical 
engineer,  Greenock,  will  give  a  lecture  on  "  The  Construction  of 
Stora^'c  Batlerios."  Mr.  W.  B.  Smith,  A.M.I.E.E.,  chief  assistant 
electrical  engineer,  (Jreenotk.is  the  |)n',sident  for  the  ensuing  ses-sjon. 
and  the  hon.  secretary  is  Mr.  H.  G.  Wright,  electricity  offices, 
Greenock. 

Faraday  Society.— The  Faraday  Society  will  hold  a  general 
discussion  on  "  Tlie  Transformations  of  Pure  Iron,"  on  Tuesday, 
Oct.  l'.>.  I'.Mo,  at  H  i).in.,  at  tlie  Institution  of  Electrical  Knginwrs. 
The  President.  Sir  I^)bert  Hadfield,  F.R.S.,  will  preside  over  the 
discussion,  which  will  he  oixMied  by  Dr.  A.  E.  Oxiey,  of  Sheffield. 
Tickets  nuiy  lie  ol)taint>d  from  the  secretary  of  the  Faraday  Society, 
S2.  Victoria  striTl.  S.W. 

Electric  Vehicle  Committee. — .'\  me<»tinp  of  this  committoo  was 
held  in  I<on(lon  under  tlie  chairni.uishi])  of  Mr.  H.  A.  ('hutt<ick  on 
Oct.  1.  liU;").  Mr.  A.V.  Mawn  took  his  wat  ..n  the  eonwnittee  as  the 
nM»rc>sentative  of  the  Li^ht  Railways  and  TraniwavH  Association. 
The  committee  hail  H\il)niitteil  for  their  insjwrtion  by  tlie  Krieger 
Electric  Carriage  Synd.  (Ltd.)  the  first  of  the  new  "  Wanl  '  light 
delivery  vans  to  arrive  in  this  country  fn)m  ^Vmerica.  It  was 
n>porteil  that  the  sales  of  No.  4  is^ue  of  the  "  Electric  Vehicle  ""  had 
been  verv  satisfactory.  .Vs  to  further  pulilicity  work,  it  was  decided 
that  n«>  iiuire  could  be  done  at  the  ]ire«icnt  time  than  to  concentrate 
ui>on  keeitini;  going  sucoes-sfuUy  the  official  organ,  the  "  Electric 
Vehicle."     Thi-  further  standardisation  of  details  in  comicHJtion  with 


lead  plate  batteries  was  discussed,  and  the  committee  will  now  await 
the  decision  of  the  Accumulator  Makers'  Section  of  the  B.E.  A.M.A. 
upon  their  proposals. 

Association  of  Engineers-in-Chai^e. — The  opening  meeting  of  the 
new  session  was  held  on  Wednesday  when  Mr.  Frank  Bailey, 
MlnstC.E.,  gave  his  presidential  address.  He  commenced  by 
dealing  with  the  resources  ol  the  opposing  powers  in  the  present 
strife,  in  connection  with  which  he  mentioned  that  the  Allies  com- 
prised a  population  nearlj'  six  times  as  great  as  that  of  the  enemy, 
while  the  territories  are  as  20  to  1  and  the  export  trade  of  the  Allies 
before  the  war  was  three  times  that  of  the  Austro-Germans.  ilr, 
Bailey  then  outlined  the  progress  of  invention  and  discovery  in 
the  manufacture  of  explosives  from  the  exjjeriments  of  Edward 
Howard  in  1800  to  the  present  day,  when  picric  acid  and  trinitro- 
toluol are  so  largeh^  used.  The  foresight  of  the  Germans  in  carbon- 
ising their  fuel  so  extensively  in  coke  oven  recovery  plants  so  as  to 
produce  benzol,  and  consequently  toluene,  was  also  dealt  with.  Passing 
on  to  the  subject  of  shell  design,  Mr.  Bailey  emphasised  the  need  of 
great  accuracy  in  munition  work  and  spoke  of  the  way  in  which, 
bomb-throwmg  had  been  brought  into  use  again  in  this  war. 

Aeronautical  Institute. — The  Executive  Committee  of  the  recently- 
formed  Aeronautical  Institute  of  Great  Britain  consists  of  the  follow- 
ing members  :  Mr.  Charles  Bright,  consulting  engineer  to  Common- 
wealth of  Australia  ;  Prof.  G.  H.  Bryan,  professor  of  pure  and 
applied  mathematics  at  the  University  College  of  North  Wales,  a 
member  of  the  Government  Advison-  Committee  for  Aeronautics ; 
Sir  George  Greenhill,  formerly  professor  of  mathematics  in  the 
Artillery  College,  Woolwich,  a  member  of  the  Government  Advisory 
Committee  for  Aeronautics ;  CoL  F.  N.  Maude,  C.B.  ;  Mr.  L.  Blin 
Desbleds,  consulting  aeronautical  engineer,  lecturer  in  aeronautical 
engineering  at  the  London  Poh'technic.  The  temporary  address  of 
the  Institute  is  39,  Victoria-street,  Westminster,  S.W. 

Diesel  Engine  Users'  Association — The  meetings  of  this  Association 
are  being  resumed  this  month,  and  the  next  meeting  is  to  be  held  on 
Wednesday,  the  20thinst.,at  the  Institution  of  Electrical  Engineers, 
when  the  subject  of  lubrication  of  Diesel  engines  is  to  be  further  dis- 
cussed. The  acting  hon.  secretary  is  Mr.  Percy  Still,  19,  Cadogan- 
gardens,  London,  S.W.  j 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  Oct.  16th  (to-day). 

Institution  of  Mechaxical  Exoineers. 
8  p.m.     Meeting  at  the  Institution  of  Civil  Engineers,  Great  George- 
street,  Westminster.     Paper  on  "  The  Theory  of  Grinding  with 
Reference  to  the  Selection  of  .Sj>eeds  in  Plain  and  Internal 
Work,"  by  Air.  J.  J.  Guest. 

TUESDAY,  Oct.  19Ui. 

Faraday  Societv. 

5  2).tn.     Met^ting  at  the  In^titution  of  1  1  Engineers,  Victoria 

Embankment,    W.C.     General    i'  i    on    "The    Trans- 

formations of  Pure  Iron,"  introduced  by  Dr.  A.  E.  Oxley. 

FRIDAY,  Oct.  32nd. 

Physical  Society. 

6  p.m.     Meeting  at  the  Imperial  College  of  Science.  Inij>crial  Insti- 

tute-road, South  Kensnigton,  S.W.  Ai:<-n(la  :  Pajxra  on  "  The 
Kadiatiun  and  Convection  from  a  Heated  Wire  in  an  Enclosure 
of  Air."  hy  Dr.  Thomas  Barratt  ;  "  t)n  the  Determination,  by 
the  Method  of  Ditlu«ivf  Cxjnvection.  of  the  Coellicicnt  of  Diffu- 
xion  of  a  Salt  L)iis»*olvod  in  Wat«T."  by  Dr.  Alln-rt  (Jrithths; 
"  The  Magnitude  of  the  Thermal  KetsistAnce  introduci-d  at  the 
Slightly  Conical  Junction  of  Two  Solids,  ami  its  Variation  with 
the  Nature  of  the  Surface*  in  C\>ntflet,'  by  Dr.  Thomas  Barratt. 

JlSIOR  IXSTITltlON  OF  ENfiI>-EER,S. 

S  p.m.     M<vtinp  at  39,  Victoria-ntrcot.      Taix-r  on  "Safety  Precati- 
tioni*  for  TrannmiKsion  Machinery."  by  .Mr.  W.  V.  H.  ("apph. 

EMaUfEERINO  INSTITUTIONB   VOLUNTEER  TRAIKINO  CORPS. 

Olhccr  Commanding,  Lieut. -Col.  C.  B.  Clay,  V.D. 

The  following  orders  have  lxH«n  issued  for  the  week  commencing  Oct. 
18,  1»16  :— 

Drills:   6:16  to  7:15p.m. :   7:15  to  8:15p.m. 
Monday.  Octoln-r  18. — Section  1.  T     '  "      ^'     tim  4.  Sq^ia.l. 

Tur.Mlay.  Octol'cr  Itt. — Section  2.   .  >  n  3.  Shooting. 

Thiirnday.  (>ctol>er  21. — Section  .3.  Tochnical ;   Si-ction  '2.  Shooting. 
Friday,  i>ctol)er  22. — Section  4.  Technical ;  Section  1.  S.jua«i. 

Signalling  claas  and  Technical  classes,  Mondays  and   Fridays,   but 
meiiilK>rn  will  attend  with  their  flections. 

Kecniitf*  att<'nd  on  Mondays  and  Fridays. 

Mcmlx-rs  will  fall  in  for  all  drilln  at  the  new  '  -.  Chester 

House.  Eoclcstonplace,  S.W.,  on  and  after  Monda\  ^. 
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HARMONICS  IN  TRANSFORMER  MAGNETISING 
CURRENTS.* 

BY   J.   F.   PETERS. 

[Conclude  I  from  p.  26.) 

Summary. — The  purpose  of.  this  Paper  is  to  show  in  a  concise  manner 
the  cause  and  effects  of  higher  harmonic  currents  in  macrnetising  currents 
of  transformers.  A  hypothetical  case  is  analysed  to  show  the  cause  of 
the  harmonics  ;  then  the  schemes  of  connecting  transformers  that  are 
commonly  used  for  polyphase  transformation  are  taken  up  and  the 
effects  of  the  harmonics  on  each  case  pointed  out.  The  author  also 
shows  the  reason  why  third  harmonic  voltages  are  not  developed  in  the 
three-phase  "  core  type  "  transformer  when  connected  star-star. 

F  If  a  star-delta  bank  of  transformers  is  fed  directly  by  a  star- 
connected  generator  and  the  neutral  of  generator  and  bank  of 
transformers  are  connected  together  as  shown  by  Fig.  7,  then  if  the 
generator  contains  a  third-harmonic  voltage,  this  voltage  will  cause 
an  additional  third-harmonic  current  to  circulate  in  the  transformer 
and  generator  windings  The  magnetising  current  for  this  scheme  of 
connections  will  be  supplied  in  the  same  manner  as  when  the  source 
of  supply  is  a  bank  of  transformers  with  their  secondaries  connected 
in  star,  with  its  neutral  grounded,  as  well  as  the  neutral  of  the  step- 
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doAvn  bank,  but  the  third-harmonic  voltages  of  the  generator  are 
impressed  on  the  transformers  between  line  terminals  and  neutral 

The  third  harmonic  voltages  from  the  different  phases  of  the 
generator  are  all  in  the  same  direction  since  the  generator  voltages 
of  fundamental  frequency  are  120  deg.  apart  and  therefore  the 
third-harmonic  voltages  3  X  120  or  360  deg.  apart.  These  voltages 
are  impressed  on  the  primaries  of  the  transformers  which  in  turn 
induce  corresponding  voltages  in  the  secondaries.  The  secondaries 
being  connected  in  delta,  their  windings  and  connections  between 
phases  produce  a  closed  local  circuit  for  the  induced  third-harmonic 
voltages,  consequently  a  third-harmonic  current  will  circulate.  The 
magnitude  of  this  circulating  third-harmonic  current  is  determined 
by  the  total  third-harmonic  voltages  of  the  generator  and  the  com- 
bined impedance  of  the  transformer  bank  and  generator. 

This  current  may  be  of  considerable  magnitude,  for  example : 
Assume  that  the  normal  output  of  the  bank  of  transformers  is  small, 
as  compared  with  that  of  the  generator,  which  is  often  the  case  when 
one  generator  feeds  a  number  of  independent  lines,  each  having  its 
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Fig.  8a. 


own  transformer  bank.  In  such  cases  the  generator  impedance 
may  be  negligible  when  compared  with  that  of  one  bank  of  trans- 
formers. Assume  further  that  the  generator  has  10  per  cent. 
J  inherent  third-harmonic  voltage  in  each  phase,  and  that  each  trans- 
\  former  in  the  bank  has  4  per  cent,  inherent  impedance  at  fundamental 
frequency,  then  at  triple  frequency  the  total  impedance  per  phase 
will  be  approximately  3x4,  or  12  per  cent.  ;  consequently,  a  third- 
harmonic  current  of  10/12=83  per  cent,  of  the  normal  transformer 
full  load  current  will  circulate  in  the  primary  and  secondary  of  each 
transformer  in  the  bank.  The  paths  for  these  circulating  currents 
on  the  generator  side  are  over  the  line  between  generator  and  trans- 
former terminals,  through  the  transformer  primaries,  and  back  to  the 
generator  through  the  neutral  connections.  The  current  carried  by 
^,  the  neutral  connection  will  be  the  sum  of  the  three  currents  in  the 
phases.  On  the  secondary  or  delta  side  of  the  transformer  bank,  the 
third-harmonic  current  will  circulate  around  the  circuit  produced  by 
the  transformer  windings  and  the  connections  between  phases. 

*  Paper    presented    at    the    Panama-Pacific    Convention    of    tho 
Am.Inst.E.E.,  slightly  abbreviated. 


If  the  bank  of  tran.sformers  had  bwn  connected  ddU-ddU,  the 

magnetising  currents  would  have  h  in  a  MmiUr  manner. 

except  that  a  part  of  the  third  hari,i,  '•  '         -i 

the  primary  local  circuit  and  a  part  in  •  ., 

inverse  proportion  to  the  imfK;dance  of  the  two  v.  11  th« 

bank  had  been  connected  delta-Htar,  all  of  th..-  Uiuu-hannooio 
magnetising  current  would  have  circulated  in  the  primary  load 
circuit. 

With  the  bank  connected  star-star  as  showTi  by  Fig.  8,  the  third 
harmonic  component  cannot  flow,  since  it  cannot  be  drawn  from  the 
line  and  there  is  no  closed  local  circuit  in  which  it  can  cirttilate. 
Conser,  lently,  a  third-harmonic  voltage  will  appear  in  both  primary 
and  secondary  windings  between  the  neutral  points  of  the  bank  and 
the  lines. 

Since  the  third-harmonic  component  of  magnetising  cnrienta  are 
in  the  same  direction  in  all  three  phases,  and  the  Toltase  prodnccd 

by  a  magnetising  current  is  00  deg.  lattr  in  timf  •  '  '  "lowii  that 

the  third  harmonic  voltages  are  in  the  same  all  three 

phases.     The  neutral  point  of  the  bank  therefore,  does  not  remam  at 
zero  potential,  but  oscillates  around  the  zero  point  a*  •  '   '    ' 
The  voltages  of  the  star-star  connected  bank  are  rcj»:  .    j 


C,'. 


Fig.  9. 

by  means  of  the  crank  diagram.  The  three  fundamental  voltages  are 
represented  by  the  vectors  A^,  Bj  and  Cj,  which  are  120  deg.  apart. 
The  neutral  of  the  three-phase  vector  is  located  on  the  end  of  the 
third-harmonic  voltage  vector.  There  is  only  one  third-harmonic 
vector,  since  the  third-harmonic  voltages  of  all  three  phases  are  in 
the  same  direction  and,  therefore,  coincide.  The  voltage  waves  are 
constructed  in  the  usual  manner  by  rotating  the  radial  vector  in  the 
direction  indicated  by  the  arrow,  and  projecting  points  out  to 
corresponding  points  of  time  on  the  time  angle  axis,  the  third- 
harmonic  vector,  of  course,  being  rotated  three  times  as  fast  as  the 
fimdamental  The  wave  shown  from  1  to  2  is  that  of  the  neutral 
point.     From  2  to  3  are  the  composite  waves  of  all  three  phases. 

The  voltage  between  lines,  say,  A  to  B,  Fig.  8  is  the  voltage  from 
O  to  A,  minus  the  voltage  0  to  B,  therefore  the  voltage  between 
lines  A  and  B  is  the  difference  between  wave  A  and  wave  B  in  Fig.  9. 
This  voltage  wave  is  shown  dotted.     It  will  be  noted  that  this 
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resultant  is  a  sine  wave,  and  that  it  is  173  per  cent,  of  the  fundamental 
in  either  phase  OA  or  OB.  Therefore  it  is  evident  from  the  above 
that,  although  there  are  third-harmonic  voltages  in  the  phases  of  a 
star  connected  bank,  they  do  not  appear  in  the  line.  They  do, 
however,  produce  extra  stresses  in  the  insulation  o'  tninsformers. 

If  the  primary  neutral  point  of  the  bank  is  giounded  and  the 
secondary  neut-al  of  the  step-up  bank  is  not  grounded,  these  third 
harmonic  stresses  will  appear  between  coils  and  groimd.  Also 
since  the  neutral  point  is  pulsating  or  rotating  aroiuid  the  zero  point, 
it  is  obvious  that  the  whole  sj-stem  is  made  to  pulsate  above  and 
below  ground  an  amount  equal  to  tho  thiixl-harmonio  voltage  in  the 
phases.  This  may  be  of  a  dangerous  value  from  the  standpoint  of 
charging  current  and  also  from  the  standpoint  of  static  disturbances 
in  neighbouring  conununication  lines.  From  the  standpoint  of 
charging  current,  let  us  assume  that  the  third  harmonic  voltage  is 
50  per  cent,  as  great  as  the  phase  voltage  of  fundamental  frequency. 
Then,  since  it  is  at  triple  frequency  the  charging  current  due  to  it  will 
be  3x50  or  150  per  cent,  as  great  as  that  produced  by  the  same 
voltage  at  fundamental  frequency. 

The  third  harmonic  voltages  in  a  star-star  connected  bank  of 
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transformers  can  be  eliminated  by  providing  a  small  winding  in  each 
phase  and  connecting  these  ^vindings  in  delta.  The  third  harmonic 
magnetising  current  will  then  circulate  in  this  winding  in  the  same 
manner,  and  due  to  the  same  cause,  as  it  does  in  the  secondary  of  a 
star-delta  cormected  bank.  If  the  neutral  point  of  the  star-star 
connected  step-down  bank  of  transformers  is  grounded  on  the  primary 
side,  and  the  neutral  of  the  step-up  bank  Ls  grounded  on  the  secondary 
side,  as  shown  by  Fig.  10,  then  there  is  a  complete  circuit  through 
the  lines  and  neutral  connections  for  the  third-harmonic  component 
of  the  magnetising  current  and  consequently  the  third-liarmonic 
voltages  will  be  eliminated  from  the  transformers.  This  will,  of 
course,  eliminate  electrostatic  induction  but  the  three  triple  fre- 
quency currents  in  phase  in  the  lines  and  returning  in  the  earth  may 
cause  electromagnetic  disturbances  in  neighbouring  lines. 

Transformers  are  sometimes  connected  in  open  delta  or  "  V  " 
for  three-phase  transformation.  This  scheme  of  connection  is 
shown  in  Fig.  11  (a).  The  maimer  in  which  the  third  harmonic 
components  of  the  magnetising  currents  are  supplied  is  very  similar 
to  that  of  the  delta-connected  bank.  The  phase  voltages  of  funda- 
mental frequency  are  120  deg.  apart,  and,  therefore,  the  third- 
harmonic  components  of  the  magnetising  currents  are  3  X  120,  or 
360  deg.  apart.  That  is,  they  flow  in  the  same  time  phase  as  indi- 
cated by  the  arrows.  With  this  connection,  unlike  the  conditions 
with  a  closed  delta,  the  third  harmonic  component  of  the  magnetis- 
ing current  is  drawn  from  the  line  through  leads  A  and  C,  and,  there- 
fore, must  pass  through  the  impedance  of  the  line  and  generator  or 
source  of  supplj'.  Consequently  there  will  not  be  quite  sufficient 
third-harmonic  current  and  a  third  harmonic  voltage  will  exist  in  the 
phases.  In  most  cases  these  third  harmonic  voltages  are  of  small 
value  and  of  little  or  no  importance. 
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Fig.  11  (6)  shows  a  three-phase — two-phase,  connection  mag- 
netised from  the  three-phase  side,  and  at  11  (c)  is  shown  a  three- 
phase  T-eonnected  bank.  In  both  of  these  cases  the  magnetising 
current  for  thp  transformers  are  90  deg.  apart  in  time  phase,  and, 
tliercfore,  tlic  third-harmonic  currents  arc  3x90,  or  270  deg.  apart. 
Willi  ilicHc  coMnections  lead  A  carries  tlic  magnetising  current  for  one 
])hase  and  W  and  C  the  magnetising  current  for  one  jiliasc  plus  onc- 
lialf  of  the  current  from  the  other  phase  combined  at  90  deg.  ;  that 
is,  (  v/1 '-}-0-5-)— 1 1!J  ])cr  cent,  of  the  current  for  one  phase.  In  tiicse 
connections  like  the  V,  the  tliird  harmonic  current  Hows  through  the 
imj)edancc  of  the  line,  'riicrcforc,  a  small  fliinl  harmonic  voltage 
may  exist. 

The  foregoing  considerations  were  based  on  the  banks  being  made 
up  of  single-phase  >mits  connected  for  polyphase  transformation. 
If  the  three  |»lias('-l)anks  consisted  of  three-phase  units  of  the  so- 
called  "  sliell  form,"  the  conditions  with  respect  to  magnetising 
currents  and  i  igher  liarmonic  voltages  would  be  substantially  the 
same  as  for  single-phase  units  conn«'cte(l  in  the  same  relation.  In 
th(>  three- phase  shell  form  of  construction,  the  magnetic  circuits 
for  th(!  three  ]>hases  are  built  <ip  as  one  unit.  The  electrical  con- 
nections for  the  middle  phase  are  reversed  as  shown  in  Figs,  h  {a)  and 
8  (f?),  HO  as  to  place  th(>  magnetic  Hux  of  this  phase  00  deg.  from  the 
fluxes  of  the  i)ha«e  on  either  side.  The  object  of  this  reversal  is  to 
decrease  the  necessary  area  of  the  magnetic  circuit  between  phases. 
I'^ich  phase  of  th(>  iiiiit  has  a  magnetic  circuit  com]iletely  surrovnul- 
ing  if,  and  conseijuently  there  are  no  interchanges  of  magnetomotive 
forces  from  one  phase  to  another.  But  if  the  three  phase  banks 
consist  of  three-phase  units  of  the  core  "type"  construction,  the 
(onditions   with   respe;t    to   magnetising  currents  And   higher  har- 


monic voltages  in  the  star-star-connected  bank  are  considerably 
changed. 

With  the  latter  type  of  construction  the  magnetic  circuit  for  the 
three  phases  are  mutually  connected,  in  that  the  magnetic  flux  of 
any  one  phase  has  its  return  path  through  the  other  two  phases. 
Now  since  the  magnetic  fluxes  go  and  return  through  the  same  three 
cores  it  is  evident  that  the  resultant  of  the  three  fluxes  in  any  one 
direction  must  at  all  times  be  zero.  But,  if  there  are  any  third  har- 
monic voltages  in  the  phases  due  to  the  absence  of  the  third-har- 
monic magnetising  currents  in  the  star-star-connected  imit  they  are 
induced  in  the  same  direction  in  aU  three  phases  and,  therefore,  their 


Fig.  12. 

third-harmonic  magnetic  fluxes  are  all  in  the  same  direction.  This 
would  require  that  the  third-harmonic  flux  return  outside  of  thp 
cores  through  high  reluctance  paths.  They  would  consequently  be 
of  very  small  value. 

It  would  appear  from  the  above  that  third-harmonic  voltages 
which  are  due  to  the  absence  of  the  third-harmonic  component  of 
magnetising  currents  in  the  star-star-connection  are  prevented  in 
the  three-phase  core  form  units  by  the  high  reluctance  return  paths 
of  the  third  harmonic  magnetic  fluxes.  But  this  is  not  stricth'  true  ; 
what  really  happens  is  that  the  deficit  in  magnetomotive  force  in 
parts  of  the  cycle  in  each  phase  is  supplied  by  the  other  two  phases. 
Fig.  1  shows  three  magnetomotive  force  waves  1,  2  and  3.  120  deg. 
apart,     (a)  is  the  required  wave  of  magnetomotive  force  to  produce  a 
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sine  wave  of  magnetic  flux,  (ft)  is  the  third-harmonic  component 
of  the  required  magnetomotive  force  wave,  and  (r)  is  the  magneto- 
motive force  wave  that  is  drawn  from  the  line.  It  is  wave  (a)  minus 
wave  (fc).  Referring  to  point  m.  it  will  be  seen  that  (c)  in  1  is  lacking 
suflicient  magnetomotive  force,  while  2  and  3  at  the  s;ime  point  have 
a  surplus  of  magnetomotive  force.  Consider  this  point  on  the  cycle 
to  be  such  as  to  have  a  magnetic  flux  up  through  core  .\  in  Fig.  13. 
and  down  through  V>  and  C.  The  extra  magnetomotive  force  tending 
to  produce  the  surplus  of  flux  down  through  B  and  C  will  be  expended 
in  supplying  the  deficit  up  through  .\.  A  being  the  return  path  for  B 
and  C.  In  this  way  then^  is  an  interchange  of  magnetomotive  forces 
betwi^Mi  jihases.  wluch  results  in  the  production  of  sine  wave  of 
magnetic  flux  and.  therefore,  sine  wave  of  voltage  in  all  th  ce  phages. 
In  an  ajipendix  the  author  describes  in  detail  the  method  of  analys- 
ing the  magnetic  flux  wave  of  Fig.  3. 
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Summan/. — In  this  Paper  the  author  describes  in  detail  the  arc,  incan- 
descent ard  electro-percussive  processes  of  electric  welding.  The  arc  pro- 
cess is  subdivided  into  the  Zerener,  Itenardos  and  Slavianoff  systems,  and 
the  incaidescent  process  into  the  La  Grange-Hoho  and  Thomson  systems. 
Several  interesting  tables  showing  cost  of  electric  welds  and  smith  welds 
are  giyon,  and  the  strength  of  welds  is  discussed  at  some  length. 

Electric  welding  can  be  accomplished  by  any  one  of  several  pro- 
cfrises,  but  none  of  them  is  of  universal  applicability — that  is  to  say, 
jach  one  is  more  or  less  limited  to  a  certain  field  as  well  as  to  a  given 
range  in  such  field.  There  arc  three  clearly-defined  processes — 
namely,  arc,  incandescent  and  clcotro-percussive,  of  which  the  last 
mentioned  is  very  recent.  The  first  two  of  these  are  capable  of 
subdivision :  the  arc  into  the  Zerener,  Benardos  and  Slavianoff 
processes  ;  the  incandescent  into  tlie  La  Grange-Hoho  and  Thomson 
processes.  The  arc  processes  are  autogenous  in  that  welding  can  be 
accomplished  without  pressure,  simply  by  allowing  the  metals  to 
melt  under  the  influence  of  the  electric  current,  then  to  mix  and  unite 
as  they  cool ;  the  incandescent  and  electro-percussive  processes, 
however,  invariably  require  pressure  as  a  necessary  adjunct  to  their 
successful  accomplishment. 

Abo  Process. 

Zerener  Process. — In  the  Zerener  process  the  apparatus  employed 
resembles  certain  types  of  direct-current  flaming  arc  lamps,  the 
carbons  being  inclined  and  automatically  adjusted  by  d  suitable 
mechanism.  By  means  of  an  electromagnet  the  arc,  which  is  formed 
between  the  ends  of  the  carbons,  is  directed  downward  in  the  shape 
of  a  pencil  point.  The  metals  to  be  welded  are  brought  within  the 
influence  of  the  arc  where  they  are  then  melted  or  fused  as  desired. 
Owing  to  the  pointed  appearance  of  the  arc,  which  is  rather  like  an 
oxy-hydrogen  torch,  the  name  "  electric  blowpipe  "  has  been  given 
to  this  apparatus.  While  it  may  be  constructed  so  as  to  be  held  in 
the  hand,  or  else  suitably  suspended  for  convenience  of  operation, 
the  apparatus  is  complicated,  and  does  not  lend  itself  readily  to  the 
carrying  of  large  currents  ;  for  this  reason  it  is  used  to  a  very  limited 
extent. 

Benardos  Process. — In  the  Benardos  process  the  arc  is  drawn 
between  a  carbon  electrode,  which  forms  one  terminal  of  a  direct- 
current  circuit,  and  the  metal  to  be  welded,  which  forms  the  other 
electrode.  The  welding  apparatus  itself,  aside  from  the  current 
supply,  is  exceedingly  simple,  and  there  is,  therefore,  little  to  get 
out  of  order.  As  a  minimum,  15  kw.  at  approximately  70  volts 
should  be  provided,  though  rather  greater  capacity  is  desirable, 
especially  when  large  work  is  likely  to  be  undertaken.  The  voltage 
across  the  arc  will  ordinarily  range  from  40  to  50  volts,  depending 
upon  the  class  of  work. 

Slavianojf  Process. — In  the  Slavianoff  process  the  arc  is  dravni 
between  a  metal  electrode,  which  forms  one  terminal  of  a  direct- 
current  circuit,  and  the  metal  to  be  welded,  which  forms  the  other 
electrode.  With  this  exception,  the  apparatus  is  very  similar  to 
that  used  in  the  Benardos  process,  although  the  minimum  current 
supply  necessary  in  this  latter  process  may  be  said  to  be  the  maxi- 
mum supply  required  in  the  Slavianoff  process.  The  voltage  across 
the  arc  is  also  lower  in  the  Slavianoff  than  in  the  Benardos  process, 
ranging  from  18  to  30  volts. 

Temperature  of  Arc. — The  temperature  of  the  carbon  arc  has  been 
variously  estimated  to  lie  between  3,500°C.  and  4,.000°C.,  it  being 
the  hottest  flame  known,  so  that  all  metals  may  be  readily  melted 
by  it.  In  a  direct-current  carbon  arc  the  greatest  energy  consump- 
tion, and  therefore  the  highest  temperature,  occurs  at  the  positive 
terminal,  and  may  perhaps  be  explained  on  the  theory  that  the 
vapour  in  the  immediate  vicinity  of  the  positive  electrode  is  of  much 
higher  resistance  than  that  in  the  rest  of  the  arc.  No  extended  data 
have,  however,  been  published  on  the  performance  of  arcs  in  which 
one  or  both  electrodes  are  of  metal ;  but  if  the  assumption  be  made 
that  there  is  not  a  wide  divergence  between  carbon  and  metal  arcs 
in  this  feature,  it  is  evident  that  different  results  should  be  obtained 
in  welding  when  the  metal  to  be  welded  is  made  the  positive  electrode 
than  when  the  reverse  condition  exists. 

When  using  the  Benardos  process,  and  making  the  metal  to  be 
welded  the  positive  electrode,  as  is  the  practice,  melting  of  the  metal 
shoiild,  and  does,  take  place  at  a  faster  rate  than  if  the  carbon 
tlectrode  were  made  the  positive.  In  the  latter  case  it  is  exceedingly 
difficult  to  weld  at  all  below  500  amperes.  The  reason  for  this  may 
lie  in  the  fact  that  the  conductivity  of  an  arc  depends  in  great 
measure  upon  the  kind  as  well  as  the  quantity  of  vapour  in  it.     As 
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iron  and  steel  arc  more  readily  vapfjrine<l  than  carJx>n,  and  their 
vapours  better  conductors  than  carbfin  vapour,  there  i«,  for  a  given 
current  and  with  the  metal  forming  ♦'  '    trode,  s  greater 

quantity  of  metal  vapour  in  the  arc  t  .o  cane  were  the 

polarity  reversed,  and,  therefore,  current  fJows  more  readily  from 
the  metal  to  the  carbon  electrode. 

In  the  Slavianoff  process,  where  both  electrodes  are  of  metal,  the 
limitation  just  explained  does  not  exist,  and  welding  may  be  effec- 
tively done  with  either  the  work  or  the  electrode  as  positive,  though 
it  is  more  usual  to  make  the  former  positive.  There  might,  however, 
be  occasions  when  it  would  perhaps  be  of  advantage  to  reverse  theae 
conditions,  and  make  the  metal  electrode  positive,  so  that  the 
melting,  and  therefore  the  deposition  of  metal,  would  be  more  rapkl 
owing  to  the  greater  heating  effect  at  the  electrode. 

Current. — Direct  current,  at  approximately  70  voltH  for  the 
Benardos  and  50  volts  for  the  Slavianoff  process,  is  neces-sarj-,  and 
may  be  .secured  from  any  reliable  source.  If  only  a  higher  voltage 
is  available  it  may  also  be  used,  but  is  waatefid,  and  only  to  be 
recommended  where  the  amount  of  welding  re^^uired  is  either  so 
small  or  so  infrequent  as  not  to  make  advisable  the  installation  of 
a  separate  outfit ;  and  any  excess  voltage  must  first  be  reduced  to 
the  proper  amount  by  the  introduction  of  suitable  resistance  into 
the  circuit.  Satisfactory  welds  may  be  made  in  the  Benardos  pro- 
cess with  15  kw.  capacity,  and  even  less  ;  it  is,  however,  preferable 
to  have  more  where  large  pieces  are  to  be  handled,  or  where  more 
than  a  single  operator  is  to  be  employed,  and  .similar  reasons  govern 
in  the  Slavianoff  process.  If  current  is  obtained  from  an  independent 
source,  as  is  usually  the  case,  instead  of  from  public  supply  mains, 
the  dynamo  should  be  compound  wound  (although  shunt  may  be 
used;,  with  an  over-compounding  of  about  5  per  cent.  Either  a 
direct-cormected  motor-generator  set  or  a  belted  outfit  may  be  used, 
and  while  the  latter  has  the  marked  disadvantage  of  occupj-ing 
greater  floor  space,  it  has  the  compensating  advantage  of  a  fleiibh 
connection  through  the  belt,  which  tends  by  its  slipping  to  relieve 
the  strains  on  the  outfit  when  the  load  is  suddenly  thrown  on  in 
closing  the  circuit  by  touching  the  electrode  to  the  work. 

Control. — There  must  obviously  be  some  means  at  hand  for  con- 
trolling the  current  supply  and  the  voltage  across  the  arc,  since  welds 
of  different  kinds  will  require  varying  current  strengths  at  varying 
voltages  across  the  arc,  and  this  is  attained  by  the  use  genei-ally  of 
resistance  introduced  into  the  main  circuit,  though  sometimes  the 
same  result  may  be  secured  by  weakening  the  field  of  the  djTiamo. 
This  latter  method  is,  however,  extremely  limited  in  its  application, 
as  it  can  only  be  used  when  a  single  operator  is  at  work,  otherwise 
other  operators  on  the  same  circuit  would  be  seriously  handicapped. 

The  table  given  below  is  the  record  of  three  oscillograph  tests  made 
to  determine  the  electrical  data  of  the  welding  operation  : — 

Results  of  Oscillograph  Tests — Electric  Arc  Welding. 


Test  No. 


9. 


10. 


Typo  of  electrode 

Size  of  electrode,  diameter,  inches 


Carbon 
J 


Resistance  in  series  with  arc,  ohms 0-0709 

Voltage  of  welding  circuit,  vol!  - 4{5-0 

Theor.  max.  current,  striking  arc,  amperes  .  650-0 
Actual  max.  ciurent,  striking  arc,  amperes  .  3900 
Average  welding  current,  amperes 300-0 

,,       drop  across  arc,  volts 230 

Time  to  strike  arc,  seconds  0-07 

Ratio  of  (/)  to  (/*)  ,      2-17 

»       (!7)to(A)  I      1-3 


Iron 

i 
0-296 

67-5 
2280 
205-0 
155-0 
22-5 
0-06 
1-48 
1-32 


11. 


Iron 

i 
0-296 
65-0 

* 


Electrodes  and  Holders. — For  both  proce.s-es  the  electrode  holders 
consist  simply  of  metal  receptacles  suitably  insulatetl  for  gripping 
by  the  hand,  the  electrodes  being  designed  to  take  rods  of  various 
diameters.  Carbon  electrodes  range  from  J  in.  to  1^  in.  in  diameter 
by  6  in.  to  12  in.  in  length,  depending  upon  the  class  of  welding,  and 
both  of  these  higher  limits  may  be  exceeded  in  oeitain  cases.  The 
carbons  shoula  be  solid,  not  cored,  should  neither  crack,  crumble 
nor  spindle,  and  should  preferably  be  "  graphitic  "  rather  than 
"  common,"  as  the  former  type  is  of  higher  electrical  imd  thermtU 
conductivity.  IMetal  elect'-odes  range  from  J  in.  to  ^\  in.  in  diameter, 
by  approximately  12  in.  in  length,  likewise  depending  ujion  the  class 
of  welding.  For  welding  in  wi-ought  iron  and  steel  nothing  can  excel 
the  genuine  Norway  or  Swedish  iron. 

Covering  for  Operator. — Electric  welding,  more  especially  when 
effected  by  the  Benardos  or  carljon  arc  process,  requires,  on  account 
of  the  brightness  of  the  arc,  to  be  done  in  an  enclosure,  so  that  any 
other  work  going  on  in  the  vicinity  will  not  be  interfered  with.  The 
operator  must  also  be  thoroughly  well  oovercd  over  the  entire  body, 

*  In  test  No.  11  electrode  was  allowed  to  stick  or  '"  freeze."  Current 
gradually  rose  from  215  amperes  to  25')  amperes. 
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head,  eyes  and  hands.  Exposure  to  the  arc  rays/even  ifjbut  of  brief 
duration,  causes  an  irritation  or  inflammation  closely  resembling 
sunburn,  but,  fortunately,  with  no  more  serious  consequences.  For 
carbon  electrode  welding  it  is  necessary  to  envelop  the  head  com- 
pletely, and  for  metal  electrode  welding  sufficient  protection  is 
afforded  by  simply  holding  the  hood  in  front  of  the  face,  due  to  the 
very  small  arc, 

Regardng  the  eyes,  as  they  are  so  much  more  sensitive,  even 
greater  care  should  be  taken  in  their  protection.  Until  a  com- 
paratively recent  period  it  was  assumed  that  any  coloured  glasses 
which  apparently  enabled  the  operator  to  look  steadily  at  the  arc, 
afforded  proper  protection,  and  when  a  combination  of  ordinary 
coloured  glass  met  this  specification  no  further  thought  was  given 
to  the  matter.  Without  going  into  any  more  detail,  it  may  be  said 
that  authorities  now  state  that  the  ej^es  .should  be  protected  (a)  from 
ultra-violet  rays,  owing  to  the  destructive  effect  upon  animal  tissue  ; 
(6)  from  infra-red  rays,  which,  being  heat  rays,  are  surmised  to  be 
the  cause  of  eye  fatigue  and  other  cj'c  troubles  ;  (c)  from  excessive 
brightness  because  of  the  blinding  effect ;  and  (d)  from  mechanical 
injury.  This  protection  can  be  successfully  accomplished  by  the 
use  of  specially  prepared  glass,  suitably  mounted,  which  cuts  off  the 
ultra- violet  as  well  as  the  infra-red  rays,  and  which  is  at  tho  same 
time  of  sufficient  density  to  prevent  excessive  brightness. 

Fluxes. — A  great  diversity  of  opinion  seems  to  exist  as  to  the  value 
of  fluxes,  and  many  operators  have  their  own  secret  formula;.  It 
may  be  stated,  however,  that  no  flux  is  needed  for  welding  either 
wrought  iron  or  steel,  the  field  to  which  arc  welding  has  thus  far 
proved  to  be  particularly  adapted. 

Filling  Material. — For  welding  wrought  iron  or  steel  various  filling 
materials  may  be  used,  among  them  being  Norway  or  Swedish  iron 
rods,  boiler  iron,  scrap,  bits  of  steel  ca.stings,&c.  ;  for  cast  or  malleable 
iron,  Norway  or  Swefiish  iron  rods,  or  special  cast-iron  rods  with  a 
high  percentage  of  silicon. 

Welding. — In  the  Benardos  process  the  carbon  electrode  must,  as 
already  stated,  be  connected  to  the  negative  terminal  of  the  circuit, 
the  metal  to  be  welded  to  the  positive  terminal  either  directly  or, 
if  more  convenient,  indirectly  by  being  laid  upon  a  metal  table  to 
which  the  positive  terminal  has  previously  l)een  connected.  In  the 
SlavianofT  process  welding  may  be  effecteil  regardless  of  the  connec- 
tions. The  resistance  of  the  circuit  should  next  be  adjusted  to  the 
projjcr  amount,  after  whi('h  the  circuit-l)rcaker  or  relays  and  the  line 
switch  are  closed.  The  operator  then  takes  his  position  with  the 
electrode  holder  in  one  hand  and  the  hood  (for  the  IJenardos  process) 
or  the  shield  (for  the  SlavianofT  process)  in  the  other.  Bringing  the 
electrode  as  clo.sc  to  the  metal  to  be  welded  as  po.ssiblc  without 
actually  touching  it,  he  then  |)ulls  the  hood  down  over  his  head  or 
raises  tho  shield  in  front  of  his  face,  touches  the  electrode  to  the 
work  and  instantly  ])ulls  it  away  the  rcf|uirc(l  distance,  thus  striking 
the  arc,  which,  when  a  metal  elc-trodc  is  used,  will  api)ro.\imate 
^  in.,  while  when  u  carbon  electrode  is  employed  will  vary  from  J  in. 
to  2  in.  or  even  more  in  length,  according  to  the  work  being  done. 

Jn  using  the  carbon  electrode  the  arc  should  be  given  a  rotary 
motion  by  hand,  thus  heating  the  metal  to  be  welded  more  uniformly 
and  preventing  l)nrning.  It  should  also  1)P  Ixirne  ii\  mind  that  tho 
longer  the  arc  the  less  chance  there  is  of  carbon  entering  the  metal 
ami  proflucing  a  hard  weld.  When  tho  metal  reaches  a  moUon  con- 
dition lining  ni.ilcrial  is  added  to  it  little  pieces  at  a  time,  the  arc 
being  interrupted  only  just  long  enough  to  add  such  material,  then 
being  struck  and  played  upon  the  miuis  again  ;  or  tho  filling  mat<'rial 
can  be  used  in  (lie  form  of  .i  long  rod.  one  end  of  wliich  is  inserted  in 
the  molten  metal  and  tiie  arc  ])layed  ujm)ii  it  until  the  end  is  melted 
off  and  fu.sed  with  tlie  mn,s8.  In  working  with  the  metal  olectrotle 
rather  moir  skill  is  re<jiiired  in  striking  the  are  than  when  the  carlum 
electrode  is  used  ;  for  if  llir  clcttrode  is  not  instantly  pulled  away 
it  will  stick  to  tho  work,  or  if  pulled  too  far  away  tho  arc  will  go  out. 
As  the  arc  may  be  as  small  as  ^  in.,  and  ]K)ssibIy  less,  it  will  W- 
appreiiated  that  the  limit.**  are  ratlier  close  in  which  to  mani|iulate 
it  successfully. 

When  the  welding  involv(<s  the  building  up  of  a  lug  or  proje.  tiou 
this  can  be  aecom|>lislied  i)y  the  use  of  a  supporting  rim  of  suital)le 
shape,  made  either  of  slie<'t  coj)|H>r.  firi'clay  or  carbon  blocks,  although 
it  is  preferal)le  to  avoid,  if  jnissible,  the  two  latter.  sinc«>  they  an- 
lialtle  to  .soften  and  mix  wit  li  t  he  weld.  .\s  soon  a.s  the  weld  has  Immmi 
eomi)Ieted,  and  while  still  at  a  white  heat,  it  should  l)o  briskly 
liammered  in  order  to  give  the  metal  a  liner  grain.  .Ml  oxide  anil 
other  imi)inities  should,  of  eours«\  W  kojit  out  of  tho  veld.  It  is. 
tli(<refore.  import.int  that  ihr  materials  1)0  thoroughly  clean  and  (rw 
from  slag  and  dirt,  not  only  i)efoiv  commencing  to  work,  but  at  all 
stages.  The  metal  to  lx>  woldinl  should  aeconlinely  Ih^  chip|KHl  or 
machiiu'd  in  the  vicinity  when'  the  weld  is  to  Ix'  made  ;  or  the  .s.ime 
result  may  be  accomi)lished  by  tUting  it  to  a  suitable  angle,  then 
turning  tho  carbou  arc  u]K)n  it  and  tUlowiug  the  slag  in  melting  to 


fall  away  by  gravity.  Heating  the  metal  preparatory  to  welding  is 
alwav'S  beneficial  as  preventing  and  relieving  strains,  but  is  not 
resorted  to  except  in  special  cases.  A  temporary-  furnace,  especially 
for  large  work,  is  easily  made  when  needed.  Annealing  is  also 
desiralile  at  times,  but,  like  pre-heating,  is  not  done  eicept  when 
absolutely  necessary.  A  ven,'  decided  economy  can  sometimes  be 
effected  bj^  repairing  a  defect  discovered  during  a  machining  opera- 
tion by  making  the  repairs  without  removing  the  piece  from  Position. 

Fhie  Welding. — The  welding  of  flues  in  locomotive  boilers  Offers  a 
most  fertile  field  for  the  Slavianoff  or  metal  electrode  process. 
Several  different  methods  of  preparing  the  flues  and  the  flue  ^eet 
preparatory  to  welding  are  in  use,  one  of  the  most  promising  bekig 
that  developed  by  Mr.  O.  C.  Wright,  assistant  engineer  of  motivij 
power  of  the  Pennsylvania  lines  (West),  which  the  author  describes 
in  detail,  and,  including  the  cutting  away  of  the  rim,  about  12  flues 
can  be  welded  per  hour  by  this  method.  Flues  welded  in  this 
manner  have  been  tested  to  destruction,  and  have  shown  a  crushkig 
force  of  over  .30  tons  along  the  axis  of  the  flue,  at  which  pressure  tl^ 
flue  itself  failed  ;  this  as  agauist  17  tons,  at  which  pressure  flues  fired 
in  the  usual  manner  are  found  to  fail. 

Metals  ivhich  ran  be  TFeWed.  — Both  of  the  electric  arc  processes  are 
particularly  well  adapted  to  the  welding  of  ^^rought  iron  and  steel  of 
various  kinds,  and  while  certain  other  metals,  including  cast  iron, 
can  also  be  welded,  the  work  is  not  generally  speaking  done  to  any 
advantage  over  some  of  the  ot  her  proccs.'^es.  Welds  in  cast  iron  will 
prove  quite  variable  when  made  by  the  average  operator,  being 
frequently  glass  hard  (though  this  may  not  matter  where  no 
machinhig  is  done)  and  uncertain  as  to  strength,  so  that  at  the  present 
time  it  would  be  rather  unwise  to  make  any  pronounced  claims  for 
arc  welding  in  this  connection.  With  malleable  iron  the  results 
obtained  are  even  more  variable  than  with  cast  iron.  In  the  welding 
of  cast  iron  very  good  result^s  are  obtained  by  the  use  of  the  carbon 
electrode  process  with  a  suitable  cast-iron  tilling  rod,  first  preheating 
the  metal  to  white  heat,  making  the  weld  while  in  this  condition  and 
then  cooling  gradually. 
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Fic.  1. — R.\TE  OF  CuTTiNo  witn  THB  Electkic  Akc  dsino  a  Gkapuitk 

ElECTKODE   1   'N.  IN  Dl.\MKTEIl. 

Coinixtrifton  of  Arc  Prorc^'sea. — With  the  I^nardos  or  cArlxm 
electrode  process  more  welding  can  \>o  iH"rforme<l  in  a  given  time 
than  can  bo  accomplishoti  with  the  SlavianofT  or  mot^U  eloctrotlo 
process,  and.  viewed  from  this  stand|K>int  alone,  the  former  is  tho 
cheaiKT.  As  with  cju<t  in.>n.  the  welds  will,  however,  at  times  be 
docifiodly  hard,  so  much  so  as  to  be  occa.sionaIiy  imjx)ssible  of 
machining  due  to  carlxui  fmtn  the  eh-it'     '  -,  -         '•      nictAl  ; 

liut   when   no  sul)se(pient   machin    g   is   ;  is"  no 

disatlvantago.  and  in  .some  kinds  of  work,  such  for  example  .-is  the 
rebuilding  of  the  ends  of  n^Wlu^x  mill  walilders.  ]>inions.  iS:c..  this  very 
condition  is  a  decided  a«lvaiitago.  In  the  SlavianofT  i>rocess  thf 
difficulty  '^f  hanl  wohls  is  largely  ovorct)mo  owing  to  the  u.se  of  tiff^ 
metal  elect  rod*' ;  the  weldiuL'  of  thin  she«'ts  can  l>e  more  readily 
done,  and.  in  fact,  a  liner  grade  of  work  of  the  lighter  kinds  |)erfomi«<l 
f  h.'ui  with  tho  Benardos  procos.s ;  finally,  t  ho  ability  to  n-vci 
t  ions  may  be  an  occasional  ad v.intflge.  The  SlavianofT  pro^  ■ 
tin«Ml  strictly  to  welding,  while  the  Bcnanl<»s  pn>cess  is  u.sctl  both  for 
welding  and  cutting,  an  well  as  for  heating  under  certain  conditions. 

ri//M»<7.  -Cutting  of  wn.neht  iron  and  sfwl  can  l»o  very  succejts- 
fully  done  with  the  Ii<-nar.!o>  or  earlion  arc  procoj^s.  though  the  cu* 
will  be  wider  and  the  edges  not  oomiwrablo  ui  smoothn.  ss  with  any, 
of  the  oxv-gaj*  cutting  pr.  However,  whore  electric  current 

is  nri.lih' available  and  ti  ,  of  tho  cut  is  not  of  especial  i' 

ixirtanee.  a.H  in  tho  removal  of  sink  heads  and  risers  fnim  steel  cast- 
ings, it  is  jiroltably  one  of  the  cho;iiH>st  methods  f..r  such  work.  si»eo 
almost  no  time  ut^i  Ix'  sjiont  in  setting  "P  the  ca-stinj?  in  position  aa 
is  necessary  when  cutting  by  machine  or  haml.  Various  authorities 
give  the  r.ito  of  cutting  as  lieing  fn»m  \  sq.  in.  to  1  stj.  in.  \k'T  minute 
IKt  KHJ  amiKnjs,  with  a  miiximum  of  300  amperes.     Fig.  1  shows, 
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however,  that  the  rate  of  cutting  approximates  more  nearly  the 
lower  limit. ' 

Olher  Applications  of  the  Arc-  The  electric  arc  processes  of  welding 
were  originally  largely  confined  to  repair  work  in  wrought  iron  and 
steel,  but  since  becoming  better  understood  their  uses  are  extending. 
For  example,  surplus  metal,  including  fins,  risers,  sink  heads  and 
nails  ire  easily  removed  from  steel  castings,  holes  are  bored  in 
wrought-iron  or  steel  plates,  wrought-iron  or  steel  pipe  sections  are 
readily  joined  together  or  flanged,  the  ends  of  wrought-iron  rings 
arF  welded,  wire  nails  may  be  pinned  to  \vrought-iron  or  steel  plates, 
t;;p  holes  or  tuyeres  in  furnaces  are  opened,  broken  drills  and  taps 
are  easily  removed  from  castings,  &c. 

Opening  of  Tap  Holes. — In  the  opening  of  the  tap  hole  or  a  tuyere 
of  a  cupola  the  Benardos  process  is  employed.  The  furnace  is  made 
the  positive  terminal,  the  negative  terminal  consisting  of  a  rod  of 
carbon  2  in.  or  3  in.  in  diameter  by  about  48  in.  in  length,  fitted 
securely  to  a  holder  of  wrought-iron  or  steel  pipe  10  ft.  or  more  in 
length,  and  suitably  insulated  so  that  it  can  be  readily  handled.  If 
a  cinder  is  met  during  the  burning  it  is  necessary  to  drive  into  it  an 
iron  bar  until  fused  iron  is  encountered,  as  cinder  is  an  insulator, 
after  which  the  arc  is  sprung  between  this  iron  bar  and  the  carbon 
electrode  and  the  operation  resumed.  Great  care  must  be  used  so 
that,  as  the  operation  nears  a  finish,  molten  metal  will  not  be  blown 
out  upon  the  operator.  A  current  of  about  800  amperes  is  recom- 
mended for  such  work,  and  with  this  the  burning  will  be  at  the  rate 
of  approximately  30  in.  per  hour. 

Statistics. — It  is  exceedingly  difficult — and,  in  fact,  impossible — 
to  make  any  absolute  statements  in  connection  with  costs,  speeds, 
most  economical  and  efficient  currents,  best  sizes  of  electrodes  and 
strengths  of  welds  on  account  of  the  many  variables  involved,  such 
as  skill  of  operator,  fluctuations  in  current  and  rate  of  work,  differences 
in  composition  of  filling  material  and  metal  to  be  welded,  so  that  the 
data  here  given  are  offered  in  the  main  simply  as  results  which  can  be 
easily  duplicated  by  the  average  operator,  and  not  necessarily  as 
extreme  in  any  respect.  j 

Costs. — Blacksmith  versus  carbon  arc  welded  rings.     The  following 
figures  have  been  obtained  in  the  works  of  the  Westinghouse  Electric 
&  Mfg.  Co.,  East  Pittsburg  (U.S.A.)  re- 
sections. Smith  welds.*       Arc  welds.* 

lin.  byl^in „...     2-26s 2-04s. 

IJin.  by  U  in .^....     2-64s 1-208. 

H  in.  by  2  in 4-52s l-80s. 

If  in.  by  2^  in 5-OOs l-80s. 

2in.  by6in 12-2g 3-40s. 

*  Labobr  costs  only  included  in  above. 

The  following  figures  were  supplied  by  one  of  the  large  American 
railways,  being  taken  from  actual  jobs  at  various  times  and  compared 


Operation. 


Cost 

of 

welding 


Costof  replace- 
ment or  repair 
by  former 
methods. 


Welding  tender  draft  casting  £0-22 

„       tender  centre  draft  casting   0'872 

„       tender  draft  arm    0-22 

Plugging  51  holes  in  expansion  plate,  hole  1  in. 

diameter  by  ^  in.  deep  0-550 

Repaiiing  mud  ring  1-30 

Building  up  flat  spots  on  locomotive  drivers 0-08 

Building  up  four  piston  valve  flanges  1-90 

Repairing  mud  rings     1-11 

Plugging  four  holes  2  in.  dia.  by  4  in.  thick     0-23 

Cutting  four  6  in.  holes  in  tender  deck  sheets  J  in. 

thick    0-22 

Plugging  holes  in  two  driving  box  cellars    0-11 

Welding  eccentric  strap,  broken  through  neck  ...  0-22 

Building  up  jaws  of  two  pedestal  caps 0-70 

-Welding  one  ckiving  box  for  type  K-2  locomo- 
tive, broken  through  crown  1-15 

Welding  frame  stiffener  on  locomotive    0-66 

Welding  main  rod,  broken  thi'ough  end  1-27 

Itepakingfire  box 27-0 

\\  elding  two  spokes  in  trailer  wheel  centre 1-54 

Welding  two  spokes  in  driving  wheel  centre   1-60 

Uelding  three  spokes  in  driving  wheel  centre     ...  2-24 

Velding  two  spokes  in  driving  wheel  centre   1-03 

Welding  cracks  in  bulk  head  in  tender  crank 0-47 

Welding  cracks  in  side  and  door  sheets  of  fire  box  0-85 

Wilding  bridge  in  flue  sheets    0-58 

Welding  cracks  in  side  sheets    5-23 

Repairing  air  drum    0-57 

Welding  guide  yoke    O.34  

*  New  parts  required,  -f-  Estimated  cost  to  turn  down  all  drivers  as 
[Would  otherwise  be  required.  This  would  mean  also  the  loss  of  at  least 
one  yeax's  wear  on  the  tyres.     J  Repair.     §  New  fire  box  requii-ed. 


£3-66* 
3-81* 
3-82* 

203 
6-91J 
450t 
4-84* 
6-54|: 
0-89 

1-07 
0-51 
8-26* 
2-00 

7-86* 
2-95 
141* 
174-0§ 
13-6* 
29-0* 
25-3* 
22-4* 
1-60 
4-87$ 
4-02i 
0-36 
2-53* 
3-23t 


.Speed-s  of  Weli>im;  and  CL"mx«;. 

1.  Fillhui  Drilled  Hole  in  Caul  Sleet  Axle  Cap  I  W.t'.  <t-  M.  C'o.).—iiiu: 
of  hole,  1.1  in.  diameter  by  2  in.  depth  ;  ni/i     '         -/nelectrodo,  1)  in.  by 

6  in.  ;  current,  5(X)  to  6-%  amiKjroB  ;   time, .',  .  U. 

2.  Welding  Sheet-steel  Seams  (Cravens). — 


Gauge. 
BWGorinch. 

Metal  electrode, 

diameter. 
BWG  or  inch. 

Current. 
Araperea. 

Rate  of 

Fc               ,ur. 

28   o20 
18  to    i 

A- to    i 
ito    f 
Over  f 

18 

:i 

i 

10  to  25 
20  to  40 
30  to  60 
50  to  100 
75  to  1 ."/) 
1.50  to  180 

30 

25 
20 
15 
10 
\'ariabfc 

3.  Burning  Hole  in  Wrought-iron  Plate  (W.E.  <fc  J/.  Co.). — Si».-  of  hole. 
If  in.  diameter  by  H  in.  depth;  size  of  carbon  eloctrodo,  1 J  in.  by  6  in. ; 
current,  370  to  1,000  amperes ;  time,  3  minutes  30  seconda  (incladeti 
45  seconds  for  reversing  plate). 

4.  Removal  of  Sink  Head  from  Cast-steel  Axle  Cap  {W.E.  <fc  if.  Co.). — 
Size  of  sink  head,  2 J  in.  by  6  in.  area  =  13-5  pq.  in.  ;  size  of  carbon  elec- 
trode, 1  ^  in.  by  6  in.  ;  current,  600  to  850  amperes ;  time,  4  minates 
45  seconds  (includes  time  for  set-up). 

5.  Cutting  Steel  with  the  Electric  Arc  (TF.£.  <fc  M.  Co.). — Using  a 
graphite  rod  1  in.  in  diameter  as  the  negative  electrode. 


Rate  of  Cutting. 

Cross 

Crosij  section 

Size  of 

Cutting 

Cutting 

section 

cut  per  min. 

section  cut. 

current. 

'iime. 

cut 
per  min. 

'      per  100 
amperes. 

In. 

Sq.  in. 

Amp. 

Min. 

Sq.  in. 

Sq.  in. 

8-000  X  8-0 

64-0 

810 

27-00 

2-37 

1         0-293 

8-000x8-0 

64-0 

600 

41-75 

1.53 

'         0-2.55 

8-000  X  8-0 

64-0 

320 

98-00 

0-65 

0-203 

6-000x6-0 

36-0 

810 

14-50 

2-48 

0-3i>6 

6-000  X  6-0 

36-0 

600 

21-67 

1-66 

0-277 

6000x6-0 

36  0 

320 

44-33 

0-81 

0-2.5;J 

4-000x4-0 

160 

810 

4-70 

3-40 

0-420 

4-000x4-0 

160 

600 

5-62 

2-85 

0-475 

4-000x40 

160 

320 

1008 

1-60 

0-.VH> 

2-000x4-5 

9-0 

810 

2-;50 

3-60 

0-445 

2-000x4-5 

9-0 

600 

2.53 

3-56 

0-577 

2-000x4-5 

9-0 

320 

5-05 

1-78 

0-557 

1-375x3-25 

4-47 

810 

110 

4-06 

0-502 

1-375x3-25 

4-47 

600 

117 

382 

0-637 

1-375x3-25 

4-47 

320 

2-25 

1-9S 

0-619 

0-625x4-0 

2-5 

810 

0-67 

3-73 

0-451 

0-625x4-0 

2-5 

600 

0-83 

3-07 

0-512 

0-625  X  4-0 

2-5 

320 

0-88 

2-84 

0-888 

Average  rate  of  cutting,  0-454  sq.  in.  per  minute  per  100  amperes. 


with  that  of  restoring  the  apparatus  to  service  by  previous  methods, 
either  by  replacement  or  re^jai'-.  The  arc  welding  costs  were  basetl 
on  an  hourly  power  cost  of  2-i2s.  for  the  carbon  arc  and  0-7 Is.  for 
the  metal  arc,  together  with  the  cost  of  direct  labour  and  an  overhead 
charge  of  40  per  cent.  The  power  costs  arc  somewhat  higher  thin 
those  obtained  in  average  work. 

Strength  cf  Welds. — Often  the  strength  of  the  weld  is  of  small  coiv 
sequence,  as  it  is  simply  a  matter  of  tilling  up  blow  holes  or  equiva- 
lent imperfections,  and  even  where  strength  of  weld  is  involved  the 
metal  to  be  welded  usually  has  a  very  large  factor  of  safety,  so  that, 
even  though  the  welded  portion  may  not  be  equal  hi  sti-ength  to  the 
original  material,  it  still  will  have  a  considerable  margin  of  safety. 
Furthermore,  the  material  at  the  weld  can  often  be  ivinforced  so  that 
a  strength  equal  to  the  original  can  thus  be  obtained.  With  the 
carbon  electrode  process  the  cuiTent  will  range  from  possibly  100  to 
600  amneres  or  more,  dependuig  upon  conditions  ;  in  cutting,  the 
figures  will  usually  run  slightly  higher.  With  the  met;d  electrode 
process  the  current  for  welding  will  range  from  10  to  200  amperes. 

In  Figs.  2,  3  and  4  are  shown  results  obtained  by  both  processes. 
It  will  be  noted  that  in  these  curves  there  seem  to  l)e  indicated 
certam  best  limits  for  current  and  size  of  electixjde,  and  in  the  carbon 
arc  process  the  further  fact  that  too  rapid  work,  as  indicated  by 
Fig.  3,  curve  D,  is  harmfid.  The  convei-se  of  this,  although  not 
sho^vn  by  the  curves,  is  likewise  true.  It  may  also  be  siiid  that 
either  process  will  give  about  the  same  strength  of  welds,  but  that 
in  mO;ciime-stcel  the  ultimate  strength  will  average  approximately 
80  per  cent,  of  the  original,  while  in  cast-steel  the  strength  of  the 
welds  will  run  K^  to  12  per  cent,  lower. 

Methods  of  Testing.— In  the  Paper  fidl  particulars  of  the  methods 
of  testing  are  given,  and  tables  are  included  of  mechanical  tests. 
The  curves,  Figs.  2,  3  and  4,  are  drawn  from  the  data  in  the  tables. 
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In  addition,  the  author  discusses  the  physical  and  chemicaJ  charac- 
teristics of  the  welds. 

Conditions  for  Metallic  Electrode  Tl'cWtn^.— Besides  strength  of 
weld,  both  with  respect  to  the  yield  point  and  the  ultimate  breaking 
point  of  the  original  material,  there  are  other  considerations  which 
must  be  taken  into  account.  With  large  electrodes  and  small  cur- 
rents welding  proceeds  slowly,  the  arc  is  harder  to  maintain  and  the 
heat  developed  is  insufficient  to  make  the  metal  flow  readily.     Small 
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Via.  2, — Curves  of  Current  and  Strenotu.     Macuine  Steel  Welded 
WITH  Norway  Iron  Electrode. 

electrodes  and  heavy  currents  are  likewise  undesirable,  as  here  the 
metal  flows  too  freely,  the  electrodes  become  white  liot,  molten  drojis 
of  metal  spatter  from  the  weld  and  blisters  form  uj)on  the  metal. 
Though  it  miglit  naturally  l)o  considered  that  the  rapidity  of  welding 
would  iiKieaHc  wi'h  the  amount  of  current  used,  such  is  not  the  case 
beyond  a  certain  limit.  The  fact  that  the  added  metal  flows  too 
rapidly  and  thai  fairly  short  electrodes  must  be  u.sed  in  the  holders 
inaUes ^welding  witii  small  cleclrodes  and  heavy  eurrent*»  slow  and 
laborious.     Any  combuiation  of  current  and  electrode  which  cJiU8<»s 


'80 
70 
60^ 

80  ($ 

70 

60 


■ 

^    I 

— 

38,000 

-^ 

^ 

35,000 

40,000 


«o  30,000 


20,000 


10,000 


1 

r\ 

x>. 

- 

I  ■ 

1 

^>l^ 

— 

cr 

t^ 

- 

'■n 

.       C 

1 

i              ■■              ■     .._ 

i      .  c 

D 

1 

uo 


Am 


250 


Fin.   3.— ClTBYB-S  OF  CUKKKST  AND  StRKWOTU.      AUcitlNE  STKKL  BaKS 

Wklpkd  witu  Cakbon  Elbctrodk  and  Usnto  Norway  Iron  Filuno. 

Hic  metal  to  flow  very  imdilj-  va  unoful  only  in  those  particular 
insfnnotvH  whcrp  the  added  metal  tannot  nin  away  a«  8oon  as  it  in 
appliinl. 

Pntnuiiil  Prop  Arro.o.n  /Irr.— Tlio  avem^  potential  dmp  ncmnn  (he 
metallic  an'  vnrieil  l>otweon  21  and  28  vnI(,H,  inere.ising  slightly  with 
the  curnMit  and  with  the  !»i7.e  r,,"  ele^-trodr.  nt  (inv     •       '  •■   -        '      ■ 
«*i  3"»  volt«  or  iw  low  00  I'J.     With  the  carbon  eli 


varied  from  40  to  50  volts,  being  nearer  40.  This  potential  drop, 
as  well  as  the  current,  dejiends  upon  the  distance  from  the  electrode 
to  the  metal  Ijeing  welded.  It  is  manifestly  impossible  to  maintain 
an  exact  distance,  and  there  is,  moreover,  a  personal  equation 
involved,  some  operators  keeping  the  electrode  nearer  to  Vhe  metal 
Ijeing  welded  than  others. 

Direction  of  Current. — (a)  MetjJlic  electrodes.     Twenty  bars  were 
welded  with  the  current  reversed — i.e.,  with  the  electrode  positive 
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Fig.  4. — Curves  of  Current  and  8tbem;th.    Cast  Steel  Welded 
wrrH  Norway  Ifov  ELhXTKOOKS. 

in  iKilarity.  Ten  of  these  bars  were  weldwJ  with  ^  in.  electrodes 
ancl  17.J  amperes,  and  10  with  Jin.  electro<les  and  200  amperes. 
Fn)m  the  results  obtained  it  appears  quite  evident  that  it  is  more 
desirable  to  have  the  electrode  negative,  since  welds  made  under  the 
same  conditions,  but  with  the  elastjxxle  positive,  averaged  11-25  per 
cent,  lower  in  tensile  strength,  2-3  per  cent,  lower  in  elongation,  and 
2  {ler  cent,  lower  in  contraction  of  area  than  with  the  electrode 
negative. 

{b)  ('arlM)n  electrodes.     The  etectnxles  were  in  all  caaes  made 
negative  in  jjolarity. 

{To  be  concluded.) 


THE  ESTIMATION  OF  '^HE  DISPERSION  COEFFICIENT 
OF  THREE-PHASE  INDUCTION  MOTORS  AND  ITS 
APPLICATION  TO  THEIR  DESIGN. 

BY  E.  A.  BIEIIKRMANN,  B.Sr..  A.M.I.E.E. 
l.NTRODUCTIOX 

The  dispi^r.sion  coefiicicnt  of  an  in«hiction  motor  may  be 
defined  as  the  rati«>. 

M         •  - --  ■■' 

Si ;  ... 


and  is  u.sually  denoted  liy  the  symbol  <t. 

The  magnetising  current  is  the  ideal  current  whicli  woiiM  l>e 
taken  by  the  motor  at  no-loa()  if  there  were  no  losses  of  any 
kind. 

Tlie  short-circuit  current  is  the  ideal  current  which  woidd  be 
taken  by  the  motor,  on  normal  volt.ige,  with  tlie  rotor  clampe^ 
or  held  so  as  to  pnpvont  rotation,  the  motor  being  still  suppose 
to  have  no  Io!WK?s. 

The  U.M.S.  value  of  the  magnetising  current  will  be  denoted 
by  !„,.  that  of  the  short-circuit  current  by  I,,  f=o  that  <r=l„rfl». 

This  ratio  is  slightly  smaller  than  the  ratio 

A<  ;  ii.n  .-ii..i  i-\  iu  u;;  I  ..:  n  lit. 
b, .  in-,.  losses  increase  the  no-load  current  (co])i>er  losses  are 
c),  but  decrease  the  short-circuit  current  compared  to 
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their  ideal  values.     The  difference,  however,  is  usually  small, 
and  for  practical  purposes  may  be  neglected  in  the  majority  of 

cases. 

The  dispersion  coefficient  o-  is  the  principal  factor  which 
determines  the  performance  of  an  induction  motor.  Both  the 
power  ffi-ctor  and  the  overload  capacity  of  the  motor  are  almost 
entireb  dependent  on  it.  It  is,  therefore,  important  to  have 
some  Tneans  of  pre-detcrmining  a-  in  designing  a  motor.  More- 
over, the  theory  of  the  induction  motor  shows  that  the  smaller 
cr  tKe  better  will  be  the  performance  of  the  motor  ;  indeed,  a 
sn^all  dispersion  coefficient  is  the  first  essential  for  a  good 
luotor. 

Tho  objects  of  this  article  are  (I.)  to  develop  a  method  of 
pre-determining  approximately  the  dispersion  coefficient  of  a 
three-phase  induction  motor  from  its  known  dimensions,  and 
(11.)  to  show  how  the  proportions  of  a  motor  of  given  size  may 
be  so  chosen  that  it  shall  have  the  least  dispersion  possible 
under  certain  given  conditions. 

A  list  of  symbols  is  given  below  : — 

List  of  Symbols. 

a  =  d/d='Lens.th  of  air-gap h- Internal  diameter  of  stator. 
6=Width  of  slot. 
bj^,  62  =  6  for  stator  and  rotor  slots  respectively. 
fZ  =  Internal  diameter  of  stator. 
•     5=Radial  length  of  air-gap. 

ei=Thickness  of  over-hanging  tooth-edge  or  of  thin  part  of  iron 
slot  bridge. 
e^,  62=6  for  stator  and  rotor  slots  respectively. 

ft = Depth  of  slot, 
/ij,  A2=Depth  of  stator  and  rotor  slots  respectively. 
ij„=Magnetising  current  (instantaneous  value). 
i,=Stator  short-circuit  current  (instantaneous  value). 
rj'=Rotor  short-circuit  current  (instantaneous  value). 
I,„=Magnetising  current  (R.M.S.  value). 
I«=Stator  short-circuit  current  (R.M.S.  value). 
i=Flank  dispersion  constant. 
A-2= Reluctance  of  main  paths -^ reluctance  of  air-gap. 
K=dHi. 
^i»  h'  ^3= Components  of  Ig. 
h'y  h''  '3'  =  Components  of  ly. 

li= Axial  length  of  stator  and  rotor,  excluding  air-ducts. 
Z«  =  (L,-M). 
Z,.=(L,.-M). 
Lg  =  Coefficient  of  self-induction  of  stator. 
L^= Coefficient  of  self-induction  of  rotor. 
L=Mean  of  Lg  and  L,.. 

M  =  Coefficient  of  mutual  induction  between  stator  and  rotor. 
^=Permeability. 

n=Number  of  conductors  per  sl$t. 
j)=Number  of  poles. 
P=Slot  permeance  or  mean  of  Pj  and  Pg. 
Pi>  P2=Stator  and  rotor  slot  permeances  respectively. 

g=Number  of  ampere-conductors  per  centimetre  periphery  of 
stator. 


jj/Sj 


when  reduced  to  its  lowest  terms. 


ri=Numerator  of  ratio  Sj/Sg  when  reduced  to  its  lowest  terms. 
R= 

s= 


(7 
0", 


w 

X 


Denominator  of  ratio  S 

Bwr;/Par. 

Number  of  stator  slots  per  pole. 

Number  of  rotor  slots  per  pole. 

Mean  of  S^  and  83. 

Dispersion  of  coefficient. 

Component  of  cr  due  to  main  dispersion. 

Component  of  o-  due  to  peripheral  dispersion. 

: Component  of  a-  due  to  flank  dispersion. 

Pole-pitch. 

Pole-pitch  less  slot  openings,  or  thin  parts  of  iron  slot  bridges, 

per  pole  (mean  of  stator  and  rotor). 
Width  of  slot  opening,  or  of  thin  part  of  iron  slot  bridge. 
V  for  stator  and  rotor  slots  respectively. 
Applied  voltage. 
Stator  slot  pitch. 
Rotor  slot  pitch. 

^lean  of  stator  and  rotor  slot  pitches. 
Displacement  between  centres,  or  corresponditig  sides,  of  two 

coils. 


Part  I. — Estimation  of  the  Dispersion  Coefficient. 

Section  I. 
In  this  section  it  will  be  shown  how  o-  depends  on  the  coeffi- 
citnts  of  self-induction  of  the  stator  and  rotor,  and  the  coeffi- 
cient of  mutual  induction  between  the  two. 

Let  Lj.,  L^,  M  denote  these  coefficients    respectively,     Lg 
represents  the  total  linkage  of  magnetic  flux  with  the  stator 


winding  which  there  would  \xt  por  nv' 

were  no  dosed  rotor  windings  to  r&ict  u,,...   ,..  ,,:.< 

sents  the  total  magnetic  linkage  with  the  rotor 

tliere  would  be  per  unit  current  in  the  rotor,  if  there  were  no 

closed  stator  winding  reacting  on  the  rotor.     " 

total  magnetic  hnkage   with  the  rotor  win<i     _      ... 

occur,  due  to  unit  current  in  the  stator  winding,  if  the  rotor 
winding  were  open,  so  that  there  were  no  rotor  currents  to  react  on 
the  stator  currents.     This  linkage  is,  of  rour        — '  *-    *^    - 
with  th^  stator  winding,  due  to  unit  current  i-i 
when  the  stator  winrling  is  open. 

In  estimating  any  of  the  above  fjuantities  the  state  of 
tion  of  the  iron  must  be  supposed  to  be  that  which  a.  .„., . 
exists  in  the  motor,  and  not  what  it  would  be  under  the  hvpo- 
thetical  conditions  of  the  above  definitions.  These  definitiooi 
have  been  given  at  some  length  becau.se  of  their  fundam«'ntal 
iniportance  in  the  development  of  the  formula  to  be  L'ivr-n  in 
this  and  the  following  three  sections. 

If  im,  ig,  in',  V  denote  respectively  the  instantaneou.->  values 
of  the  magnetising  current,  the  stator  short-circuit  current. 
the  rotor  short-circuit  current,  and  the  applied  voltaze.  wh  have 
the  following  equations  for  the  ideal  case  of  no  losses  : — 

Stator  circuit  at  no-load 

L,diJdt=Y (1) 

Stator  circuit  at  short-circuit  ; 

Ls  di,/dt-}-M  dis/dt=Y '<2) 

Rotor  circuit  at  short-circuit  ^ 

L,  dis'/dt+'M  dig/dt=0 (IGj 

From  (3)—  ", 

M  di/ldt=^-(yiyLr)  disfdt.  I 

Equating  (1)  and  (2)  and  substituting  for  M  di/Jdt,  we  obtaiiV 
L,  diJdt=Ls  diJdt-{W/Lr)  dijdt, 
or,  dijdt_^      W 

dijdt  LgLr' 

Assuming  the  right-hand  side  of  the  equation  constant 
throughout  the  cycle,  which  must  be  at  least  very  nearlv  the 
case,  we  may  substitute 

hn  £^j.  di,„/dt 
Is         dijdt' 

where  I^,  I^,  as  before,  denote  the  R.M.S.  values  of  the  cur- 
rents.    Therefore, 

o-=I,,/I,=l-M2/L,L,. 

a-  Independent  of  the  Number  of  Stator  and  Rotor  Conductors. — 
If  Nj,  N2  denote  respectively  the  number  of  conductors  in 
stator  and  rotor,  L,.  is  proportional  to  Ni",  L^.  to  N^-  and 
M  to  N,  xNg.  Consequently,  M-/L,L^  ia  proportional  to 
(NiN.,)2/Ni2N.22— i-.e.,  is  independent  of  X,  and  X,. 

This  result  is  important  because  it  enables  us  to  introduce  tue 
simplification  of  supposing  the  number  of  rotor  conductors  to 
be  the  same  as  the  number  of  stator  conductors. 

The  value  of  o-  calculated  on  this  supposition  will  be  the 
correct  value  of  a-  whatever  be  the  relative  numbers  of  the 
stator  and  rotor  conductors. 

Simplified  Expression  for  cr. — AVith  the  assumption  of  equal 
numbers  of  stator  and  rotoi  conductors  ^I  becomes  a  quantitv 
only  slightly  less  than  L^  or  L,..  If  there  were  no  magnetic 
leakage  we  should  have  L^.=M=Lr. 

A  ceiiain  amount  of  magnetic  leakage  is,  however,  unavoid- 
able, though  in  wel! -designed  motors  it  is  very  small. 

We,  there  fort,  liave 

L,=M+/,, 
and  Lr=M+/r. 

where  Ig,  Ir  represent  respectively  the  total  linkages  of  the  stator 
and  rotor  leakage  fluxes,  and  are  small  quantities  compared 
with  L^.,  Lr  and  M. 
Then 

M2      (iI-f/,)(M+U-Ma    M{/,+Z,) 


cr 


^    L,L,. 


L.L, 


L.L, 


neglecting  I  Ir  compared  with  M(/s-f^).     Further,  we  may  put 
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M/L,L;.=M/L2=1/L,  where  L  is  the  mean  of  Lg  and  L^.,  for 
M  is  only  slightly  less  than  L^  or  L^. 

Therefore,  finally,  o-=^l£tI'i}, 

Li 

Separation  of  Leakaye  Fluxes. — Both  stator  and  rotor  leakage 
may  be  divided  broadly  into  three  distinct  parts  : — 

1.  Leakage  due  to  the  fact  that  the  effective  linkage  of  the 
main  flux,  with  the  cxoiting  winding  (either  stator  or  rotor)  is 
greater  than  with  the  excitec/  winding  (rotor  or  stator). 

2.  Leakage  due  to  lines  which  pass  across  the  slots  containing 
the  exciting  winding  and  do  not  link  at  all  with  the  excited 
winding. 

3.  Leakage  due  to  lines  which  link  with  the  end  connections 
of  the  exciting  winding  without  linking  with  the  excited 
winding. 

The  first  leakage,  often  referred  to  as  the  "  ziz-zag  "  leakage, 
will  be  termed  in  this  article  the  main  dispersion,  because  it  is 
due,  not  to  any  actual  leakage  flux  zig-zagging  between  the 
teeth  of  stator  and  rotor,  but  to  the  difference  in  effective  linkage 
of  the  main  flax  with  exciting  and  excited  windings. 

The  second  and  third  leakages  are  generally  termed  the 
peripheral  and  flank  dispersion  respectively. 

Keturning  to  the  expression  <r=(/,+Zr)/L,  let  /j,  I2,  I3  denote 
tlie  above  three  components  of  stator  leakage  respectively, 
wLjilc  Zj',  I2',  I3'  denote  the  corresponding  component*  of  rotor 
leakage. 

then 

"= L — '. = L : 

V'here  (ri=(Zi+Zi')/L    ) 

<rz={f3-^W)/L    I 

The  above  method  of  separating  the  different  components 
of  the  dispersion  coefficient,  developed  here  at  some  length, 
was  used  by  Dr.  Bchn-Eschenburg  in  his  Paper  read  before  the 
Institution  of  Electrical  Engineers  in  1901.* 

Section  II. — Main  Dispersion. 

Suppose  all  the  conductors  per  pole  of  one  phase  of  the 
stator  winding  were  concentrated  in  a  single  slot,  so  that  all 
the  flux  produced  by  unit  current  flowing  in  the  coils  linked 
with  nil  the  (;oils.  Let  N  dr-notc  the  total  magnetic  linkaji' 
with  these,  duo  to  the  main  portion  of  the  ilux  which  ]»a^.M> 
from  stator  to  rotor.  When  the  conductors  are  di3tribut<>d  in  a 
number  of  slots  the  resulting  linkage  will  be  less  than  N.  Ix»t 
/^,N  denote  the  linkage  under  these  conditions,  where  ^,  is  a 
coellicient  less  than  unity.  Again,  unit  current  fiowing  in  a 
second  phase  of  the  stator  winding,  would,  if  this  second  jjhase 
were  coincident  in  position  with  tlm  first  pha.so,  produce  a 
magnetic  linkage  willi  the  coils  of  the  latter  phase  equal  tt) 
/JjN.  As  the  positions  of  the  coils  of  the  two  phases  do  not 
coincide,  the  linkage  produced  is  only  /^2^'  whore  ft^  is  a  coolfi- 
rient  less  than  /J,.  Similarly,  unit  current  in  the  coils  of  the 
third  jjliHse  produces  a  magnetie  linkage  with  the  coils  of  the 
first  pliase  e(iual  to  /^jN,  where  fl^  is  another  coefficient. 

Again,  the  linkages  with  a  givi-n  phase  of  the  rotor  winding 
due  to  unit  inrnMit  in  t.he  three  stator  ]»hasos  mav  1k>  written 
/3,'N.  /^a'N.  /?3'X,  where  /?,',  /^j'.  /^g'  are  all  roeiricitnts  loss  than 
unity,  assuming  equal  numbers  of  conductors  in  stator  and 
rotor  windings. 

'J'he  (oeiVu  ients  /J  take  account  only  of  the  relative  po-nitions 
of  the  different  ])hase8,  the  current  having  been  assumed  the 
same  in  each  ]>has4<. 

I"! (feci  of  Plitisr  Diffi'TCHCiS  'f  '  ^  '      .1    sine 

wave  of  current  we  li.i\i.    af   :m\  \miiiin 

value  of  currents, 

»i=8in  0                  I 
:        -n  (0-120-^)      • 
'  (Q  +  120  )    J 

•    ■  On  tho  MwRnetip  XM^\  in  Inductinii  Motor*  »nd  it*  Intluenoc 

on  tho    IV.xinn  ot    Tl»e««o    MArlunr*.*'  by  Pr.  Haiu    Bohn-K»chonbarg. 
'•  .lournnl  "  ef  tho  I.K.K.,  Vol.  XXXIII.!  Part  2.  April.  1W4. 


"Resultant  magnetic  linkage  with  the  coils  of  stator  phase  \. 
at  any  instant,  is 

=N  (^1  sin  e+/?2  sin  {B-\%f)-^p^  sin  (6+120')}. 
="^{(^1-11^2-^  sin  0+^0^3-^^)  cos  6:  . 
=y Vr^P7-|AP+|(^=^  sin  (0-9) 

=^^Nsiii(0A^)^ 

where  ^=V^^^+(i7T^7^ji2-M3-Mi, 

and  9  is  also  a  function  of  /9j,  /5j,  /?,,  who.se  value  is  not  required. 

The  maximum  value  of  the  resultant  linkage  is  jjgS. 

In  an  exactly  similar  manner  it  can  be  shown  that  the  maxi- 
mum resultant  magnatic  linkage  with  the  coils  of  a  rotor  phase 
is /3„N,  where   jfc_ 

Similarly,  the  resultant  magnetic  linkage  with  a  rotor  phasei 
due  to  unit  maximum  currents  in  all  phases  of  the  rotor  with 
their  proper  phase  relations,  is  /?,N,  where  /^r  is  deteimined  in 
the  same  way  as  ^„  /5,„. 

Expression  of  o-j  in   Terms  of  /5,.  /?,.,  ji^ . — 

"^         LT 

where  l^  is  that  part  of  (L,— M)  due  to  the  main  flux  produced 
by  a  current  in  the  stator  linking  more  effectively  with  the 
stator  than  with  the  rotor  windings — i.e.. 

Similarly,  Zi'=/?,N-/5^X. 

Again,  if  we  neglect  the  peripheral  and  flank  leakage  in  com- 
parison with  the  main  flux, 

L-KL«+Lr)=i(^.N+i5,N). 
"'"'        L  i(,'.N+^,N) 


/S,+/3,-2i3„ 


=2 


I         2  P"*}' 


Calcxlation  of  the  Coefficients  fi^  /3^.— The  distribution  curve 
for  the  flux  due  to  any  single  coil,  such  as  AB,  Fig.  1,  spanning 
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Fio.  1. — Ide.il  Flux  Distribution  CrnvK  for  Sikolb  Coil. 

a  pole-]iitch,  is  verj*  nearly  of  the  rectangular  shape  ahni, 
sliMwii  ill  tlie  figure,  provided  there  are  no  slot  opeuings.  The 
.  ■;.  (  ;  .1:  ,  ..it  o]K>.nings  will  be  examined  further  on.  Since  the 
coeflicients  fi,,  (if,  fi„  are  merely  ratios  entirely  independent  of 
the  nuinlHT  ')f  conductors  ])er  slot  and  of  the  '••  <'^^  the 

Ilux,  we  may  so  choo.se  these  as  to  j^implify  : i.ati'ii  . 

far  as  possible.  It  will  be  simplest  t<>  suppose  that  there  is  b' 
one  conductor  per  slot,  and  that  unit  Ilux  is  j>roduoed  per  nn.i 
length  of  the  periphery  of  the  stator.  Thus,  the  flux  produi  cd 
by  the  coil  .\1J  is  equal  t(»  t,  where  t  denotes  the  pole-pitch. 
The  magnetic  linkage  with  any  other  coil,  such  as  CD,  Fig.  1, 
which  also  spans  a  pole-pitch,  and  is  displaced  relati^  *  '  ^' '^ 
coil  AB  by  any  <];-'>•!-••  ■  --^  cipiul  to  {t—2x).  Sucli  ...._'  - 
to  be  n'garded  j>  ,.  11  the  magnetic  lines  i>ass  thrmi  - :  i 

CD  in  the  same  direction  as  through  AB,  and  n.gative  w' 
t'  '  '   '!)  in  the  reverse  direction,  .r  Wing  alwa;* 

The  sign,  as  well  as  the  magnitude  of  the  magnetic  linkage,  la 

T 

expressed  by  (t— 2j-).  which  becomes  negative  when  x>^* 
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No  stipulation  has  been  made  as  to  whether  the  coils  AB, 
CD  arc  on  the  same  or  opposite  parts  of  the  motor.  They  may 
both  be  on  the  stator,  both  on  the  rotor,  or  one  on  the  stator 
and  the  other  on  the  rotor. 

First,  suppose  there  are  any  number  of  coils  such  as  AB, 
CD  all  on  the  stator,  or  else  all  on  the  rotor.  Then  the  total 
magnetic  linkage  due  to  equal  currents  in  all  the  coils  is  given 
by  2!{t—2x)  if  it  be  understood  that  in  this  summation  every 
coil  must  be  taken  with  itself  and  with  every  other  coil. 

Secondly,  suppose  there  are  any  number  of  coils  such  as  AB 
on  the  sfcafcor  (or  rotor),  and  any  number  such  as  CD  on  the 


Fig.  2. — General  Effect  of  Slot-opekings  on  Flux  Distribution 

Curve. 

lOuor  (or  stator).  Then  fche  total  magnetic  linkage  with  all  the 
rotor  coils  due  to  equal  currents  in  all  the  stator  coils,  or  vice 
versa,  is  Z'(t— 2cc),  where,  in  this  summation  every  stator  coil 
is  to  be  taken  with  every  rotor  coil,  or  vice  versa. 

Now,  /3i,  ^2>  <^^->  e^ch  represents  the  ratio  of  the  value  of  an 
actual  linkage  to  that  which  would  be  obtained  if  all  the  coils 
coincided  in  position.  The  linkage  in  the  latter  case  would 
obviously  be  Zt. 

Thus,  m  general,  ^=Z{t-2x)/Zt=1—2Zx/I:t. 

Consider,  now,  the  effect  of  any  small  openings  in  the  slots. 
The  curve  of  flux  distribution  will  then  be  somewhat  as  shown 
in  Fig.  2.     The  flux  over  a  whole  pole-pitch  would  be  reduced 


Fig.  3. — General  Effect  of  Varying  Reluctance  of  Main  Magnetic 

Paths. 

from  T  to  some  less  amount  t',  but  the  flux  over  the  distance  x 
would  also  be  reduced  on  the  average  in  approximately  the  same 
proportion,  so  that  Zx'.JZt'  must  be  very  nearly  equal  to  Zx/Zt. 
Again,  owing  to  the  state  of  saturation  of  the  teeth  not  being 
constant  over  the  whole  pole-pitch,  and  also  to  some  of  the 
magnetic  lines  having  a  greater  length  of  path  in  iron  than 
others,  the  distribution  will  not  be  of  quite  a  rectangular  shape, 
but  somewhat  as  shown  in  Fig.  3,  where  for  the  sake  of  sim- 
plicity the  effect  of  any  slot  openings  has  been  omitted.  The 
expression  (r— 2x)  for  the  linkage  with  the  coil  CD  (Fig.  1)  due 
to  the  coil  AB  is  no  longer  quite  true,  the  second  term  2x 
tending  to  become  larger  relatively  to  the  first  term  r. 
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Fig.  4. — Coil-side  Distributed  in  ?i  Slots 


We  are  eventually  concerned,  however,  not  with  the  actual 
values  of  ^i,  /Sg,  &c.,  but  with  the  difference  of  two  coefficiencs 
^8,  ^m,  each  of  which  depends  on  quantities  such  as  /^j,  /5._,. 
But  /5g,  /?„j  must  both  be  affected  to  an  approximately  equal 
degree  by  the  variation  of  the  flux  distribution  from  the  true 
rectangular  shape,  due  both  to  slot  openings  and  variable 
saturation  of  the  iron.  For  example,  if  j^s  is  reduced  to  (/3s— «) 
and  ^,n  to  i^m—h),  the  difference  («— &)  would  be  small  com- 
pared v^^th  (/3,-jS„),so  that  {{^-a)-{^„-h)}={{^-^,n) 
— (a— &)}  —if^a—^m)  approximately. 

It  has  been  thought  advisable  to  enter  at  this  length  into  the 
question  of  the  errors  to  be  expected  from  basing  our  calcula- 
tions of  ^g,  /3y,  /Sm  on  the  hypothesis  of  a  flux  distribution  curve 
of  true  rectangular  shape,  in  order  to  establish  the  validity  of 


:v 


results  based  on  such  an  assumption,  even  though  tha- 
tion  is  not  strictly  true. 

The  relative  displacement  of  any  two  coila,  both  fmannin'.'  a, 
yjole-pitch,  is  the  relative  displacement  of  com-  nl 

sides  {i.e.,  left  or  right  hand).     It  is  easier  to  re;^ara  .£  ^  the 
displacement  of  the  coil  sides. 

Fig.  4  represents  a  .series  of  n  slots  in  which  the  coil  si/les  o{ 
all  the  coils  of  one  phase  and  pair  of  poh-s  ar  ■  d. 

Let  C  be  the  rth  slot,  reckoning  slot  .Vas  the  fir»i  ni-...     i ucn, 
taking  C  with  every  other  slot  (slot  pitch =1), 

Zx  for  coil  c=  {1  -f  2+3-f to  (r— 1)  terms 

+  {1+24-3+ to  {n-r)  terms;- 

={>-l)+^(n-r+l)J  =  |r2-(n+l)r+^(n+l)}. 
Therefore,  for  all  the  coils, 


n. 


Zx=Z:Z'i  {r^-{n+l)r^{n-i-l),  , 

=  |^(«+l)(2n+l)-^(n+l)'+2%+n|. 
l{n+l)^^^l}-{n+l)+n]=l{n^--l). 


2^ 


=n 


\ 


{n'-l)] 


nr 


/• 


If  S  denote  the  number  of  slots  per  pole,  n=S/3  and  t=3 
(slot  pitch=l),  so  that 

.-.  )8x=g+2/S2. 

Fig.  5  shows  a  group  of  coils  arranged  in  the  most  usual  way 
for  three-phase  machines. 

To  determine  y^g  we  have  to  find  Zx,  where  x  is  the  distance 
between  any  of  the  slots  containing  the  left  (right)  coil-sides 
of  phase  2  and  any  of  those  containing  the  left  (right)  coil- 
sides  of  phase  1.  In  this  case  all  the  left-hand  slots  of  phase  2 
lie  to  the  left  of  all  the  left-hand  slots  of  phase  1. 

1 


TO 


i 


WJ^ 


•  ••• 


WJ 


Fig.  5. — Hemitropio  Arkangement  of  Wesdiso. 

Consequently,  Zx={SI3)^T,  S/3  being  the  number  of  slots 
per  pole  per  phase,  and  jt  the  mean  distance  between  the  left- 
hand  slots  of  phases  1  and  2. 

oU     9^^(-ll     2(S/3)-^5n__l 

From  the  symmetrical  arrangement  of  the  coils  it  is  evident 
that  ^3=^2=— h 

Now,  when  ^i=^ 

/5.  oi  ^=V(ii'-{-^2^-\-^^-^i^,-M^^Wx> 

If  Si,  So  dtnote  respectively  the  numbers  of  slots  per  pole  in 
the  stator  and  rotor. 


and 


•  •      2     ""9  ^Si^^So-' 
{To  be  cotUinued. ) 
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THE  IRON-COBALT  ALLOY,  FeaCo,  AND  ITS  MAGNETIC 

PROPERTIES.^' 


BY  TRYGVE  D.  YEKSEN. 


Summary. — The  author  describes  the  preparation  and  testing  of 
Samples  of  iron -cobalt  alloy,  and  records  the  magnetic  properties  and 
apparent  usefulness  of  this  alloy. 


During  the  last  four  years  experiments  have  been  carried  on  by  the 
writer  in  the  engineering  experiment  station  of  the  University  of 
Illinois  on  the  magnetic  properties  of  pure  iron  and  iron  alloys.t 
Electrolytically  refined  iron  has  formed  the  basis  of  these  experi- 
ments, and,  in  order  to  prevent  contamination,  the  melting  has  been 
done  in  a  vacuum  furnace.  On  account  of  the  high  permeability  and 
low  hysteresis  loss  obtained  Vjy  the  vacuum  method  of  melting,  it 
was  suggested  to  the  writer  by  Dr.  Jacob  Kunz  that  an  iron-cob  alt 
alloy  of  the  composition  FcoCo,  melted  in  vacuo,  might  show  some 
interesting  properties.  This  alloy  was  produced  by  Dr.  P.  Weiss,*  of 
Zurich,  in  1912,  who  found  that  it  had  a  saturation  value  of  magneti- 
sation 10  per  cent,  higher  than  that  of  jjure  iron,  although  it  was 
then  generally  accepted  that  no  alloy  had  a  higher  saturation  value 
than  pure  iron. 

This  article  gives  the  results  obtained  for  pure  iron  and  for  the 
alloy,  FejCo.  melted  and  annealed  in  vacuo.     For  the  sake  of  com- 
parison a  sample  of  FcoCo,  obtained  from  Dr.  P.  Weiss,  was  tested 
both  in  the  original  state  as  forged,  and  after  being  rcmelted  in  vacuc* 
Furthermore,  the  following  commercial  grades  of  iron  were  tested, 

( Upper  Curves)  Magnetising  Force- H -gilberts  per  cm. 
0  100        200300400500600700800900      1000 
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Magnetising  Forct-H-gilberts  per  cm. 

1. — Maonetisation  Cubves  for  Various  Grades  of  Iron  and 
Iron  Alloys.     Annealed. 


and  the  data  included  horc :  (1)  Ordinary  cold  rolletl  steel;  (2) 
standard  tran.'^forrncr  sfccl  ;  (3)  4  p«T  cent,  silicon  stcH-l  ;  (4)  Swedish 
char<(j|d  iron.  Nos.  (2)  and  (-i)  wen-  received  from  Ihc  manufactun-ri 
and  liad  roceivc«l  their  standard  bent  treatment.  The  result."  include 
the  iii.»Kii(tir  ])roj)(MtifS  in  Inw,  nicdiiim  anil  iiitrnsc  lields.  the  elec- 
trical rc-^istaiKC,  tin-  nicch.uii'al  ))n>|)(Ttics,  chrmical  analysis  and 
microstructures. 

Tin-  iron  (-onsistcd  of  iloiilily  rciiiicd  clc'trolytn'  iron  ( i>iit.iiinnn 
()-02-(>(>;i  ])cr  cent  imiiuritie.s.  The  melting  was  done  in  an  ArM-m- 
tyiK"  vaciiuni  furnace,  nt  a  prpKf«un«  of  0-5  mm.  of  moivury.  The 
clinrgc  was  left  in  the  fnniace  until  cold,  and  the  ros»ilting  ingots 
were  then  forged  into  rods  J  in.  in  diameter.  From  tln's«'  nxis  the 
test  ]>icceM  were  nuichincd  into  the  jirojHT  form. 

The  macnetic  testing  in  low  and  mrdinin  tields  was  done  by  means 
of  the  Burrows  coni|M>n'<at«'<l  doul)lc  liar  and  yoke  mctluHl,  u.Mini:  nxls 
n  in.  (no-'jcm.)  loitu  and  (»:i5»2  in.  {(••'.M>(i  em.)  in  dinmet<T.  The 
saturation  values  were  olitaine<l  by  Dr.  V..  W.  William.'*,  "f  •'■  ■  I'hysics 
Department.      Ho  emplnyi»<l  lor  this  pur|Mi.>«o  an  ele<ti  •  with 

conical  pole  jiitv^cs  bctw(<cn  whii  h  a  lield  of  10  ■  'i- 

metre  eoidd   be  ob' ''■■■''      Tli.'   t. -t    i.i.  ,  ,  ,  .,|s 


•  Alwtrnct  of  an  lo  m-  i'  i • i.n  1  ,!■  •  i  ■  i'    i.-  >  i.  >» . 

+  No.  1,  "  Maif'K'tic  and  (Hlier  rronertioo  of  Vneotn^lytic  Imn  Molto<l 
in  Viicno."  "  lliill<'tin« '■  Ni<".  72  and  "     i"  T  n. 

rniversity  of  lllnx'ix.  1014.     X.>.  2.  .j- 

netio  and  Other  rroin'rties  of  Klectmlytic  In>n  Me.ho<l  in  \  acuo,"' 
"  Uvilletiir"  No.  77.  I'.M.-.. 

X  "Coinpt.  Kond.."  i:^\  1070-72.  191.1. 


about  1  cm.  long.  After  testing  as  forged  the  magnetic  test  pieces 
were  annealed  at  900=C.,  and  then  at  1,100=0.  The  annealing  was 
done  in  a  vacuum  furnace  to  prevent  oxidation. 

The  following  were  the  specimens  tested  : — 

Electrolytic  iron,  melted  in  vacuo, C— 001  per  cent.  Si — 001  per 
cent. 

Xo.  .3Co01,  iron-cobalt,  melted  in  vacuo,  at  a  pressure  of  about 
30  mm.  Hg.  Co— 33-36  per  cent. 

No.  3Co02,  iron-cobalt,  melted  in  vacuo,  at  a  pressure  of  about 
10  mm.  Hg.  Co — 3  J-33  per  cent. 

Xo.  3Co03,  iron-cobalt,  melted  in  vacuo,  at  a  pressure  of  about 
0-5  mm.  Hg. 

Iron-cobalt,  forged  from  a  casting  obtained  from  Dr.  P.  Weiss. 

Same  as  above,  remelted  in  vacuo  at  a  pressure  of  0-5  mm.  Hg.  • 

The  following  commercial  grades  were  also  tested : — 

Cold  rolled  st<-el. 

Standard  transformer  steel  of  commerciallj-  high  permeability. 

4  per  cent,  silicon  steel  for  transformer  cores. 

Swedish  charcoal  iron  C — 0-163  per  cent.,  Si— 0032  per  cent., 
S— 00002  per  cent. 

The  magnetisation  curves  for  these  are  shown  in  Fig.  1,  while  Figs. 
2 — 5  compare  tlie  hysteresis  loops  and  permeabLlitv  curves  of  Fe^Co 
with  those  of  commercial  grades. 
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Magnetising  Force-H-gilberts  per  cm. 

2. — Hysteresis    Loops  and  Permeability    CrRVE   fob  Iron- 
Cobalt  (Fe,Co)  Melted  in  Vacco.     Annealed  at  SOCC. 


The  iron-cobalt  alloys,  although  forging  and  machining  readily, 
were  quite  brittle  when  cold,  and  the  rod  from  sjiecimen  Xo.  SCoOl 
broke  in  the  lathe,  so  that  it  could  not  be  used  for  magnetic  tests'in 
low  and  medium  fields.  Other  test  pieces  were  also  lacking,  so  that 
the  only  .si)ecimens  for  which  complete  sets  of  tests  were  obtained  are 
the  pure  iron  specimen — which  is  an  a\'^rage  representative  of  .a 
large  number — and  8i>ecimen  Xo.  3Co02,  but  sufficient  data  are 
available  for  the  rest  to  allow  detinite  conclusions  to  be  drawn.     ~ 


4000 


8000 


Permeability-^. 
12000      16000 


20000      24000 


20 
18 
16 
14 
^.\2 


\ 

P-H 

_ 

J 

rz 

7^ 

=^ 

■= 



^ 

^ 

I 

N 

V 

' 

\ 

) 

1 

^ 

— - 

-^ 

— 1 

•1 


12 


14 


16 


2  6  8  10 

■g  Forcc-H-gilbcrts  per  cm. 

Fro.  3. — Hysteresis  Loops  and  Pekmeability  Curve  for  PrRE  Ik<  n 
Melted  is  Vac-io.     Annealed  at  900°C. 

From  the  chenii'    '  -  it  apj>oars  that  the  iron-cobalt  alloys 

cont^MU  33-33  jx'r  1'  .and  may  thus  be  .'^aid  to  conform  quite 

cloHcIy  to  the  formula  Fe,Co. 

The   maenrtinjition   csirvo  and   1  '     '  c   iron  an 

shown   in   Fig.    1   and    Fig.   3,   rcj'  -   nvently 

obtained,  giving  a  maximum  jx'rmcability  of  23,000  at  a  llux  density 
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of  S,000  gausses.     The  hysteresis  loss  for  B,n,^  =  10,000  and  15,000  Ls 
764  and  1,610  ergs  per  cubic  centimetre  per  cycle,  respectively. 

With  regard  to  the  saturation  values,  the  results  obtained  in  this 
investigation  show  that  the  iron-cobalt  alloy,  Fe^Co,  has  a  saturation 
value  about  13  per  cent,  higher  than  that  of  pure  iron,  irrespective  of 
the  method  of  inciting.  However,  the  saturation  values  both  for 
pure  iron  and  for  the  iron-cobalt  alloy  are  raised  about  3  per  cent. 
by  melting  the  substances  in  vacuo.  While  the  satui-ation  value  is 
primarily  of  scientific  interest.  Fig.  1  shows  that  the  iron-cobalt  alloy 
may  be  of  practical  importance  in  the  electrical  industry.  While  its 
magnetisation  curve  is  13  per  cent,  above  that  for  pure  iron  at  satu- 
ration, it  is  25  per  cent,  higher  in  medium  fields,  such  as  H=50  to 
H=200.  However,  its  maximum  permeability  is  13,-500,  which  is 
much  higher  than  is  obtained  for  the  best  grades  of  transformer  iron 
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Magnetising  Force-H-gilberts  per  cm. 
Fig.   4. — Hysteresis    Loops    and    Permeability   Curve   for   Com- 
mercial 4  per  cent.  Silicon  Steel  Annealed. 

at  the  present  time.  Its  hysteresis  loss,  too,  is  as  low  as  or  lower  than 
that  in  commercial  grades  of  iron.  Its  chief  importance,  however, 
lies  in  its  high  magnetic  permeability  at  high  densities.  An  increase 
here  of  25  per  cent.,  when  coupled  with  a  low  hysteresis  loss,  is  a 
highly  desirable  characteristic,  for  instance,  for  the  teeth  of  the  arma- 
tures of  dynamo  machinery,  where  the  density  is  always  very  high. 
Without  going  into  detail,  a  few  considerations  will  make  this  appa- 
rent. By  increasing  the  density  in  the  teeth  the  armature  may  be 
shortened  a  corresponding  amount,  and  so  may  the  pole  pieces  if  the 
aUoy  is  also  used  there.  Iron  and  copper  can,  therefore,  be  saved  in 
both  armature  and  field.  The  I-R  loss  is  reduced  in  direct  propor- 
tion to  the  reduction  in  copper  used.  Furthermore,  as  the  hysteresis 
loss  is  lower  per  pound  for  the  FcoCo  alloy  than  for  ordinary  iron,  and 
as  the  eddy  current  loss  is  about  the  same,  the  total  core  loss  should 
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Fig.  5. — Hysteresis    Loops    and    Permeability  Curves  for  Com- 
mercial Transformer  Steel.    Annealed. 

be  considerably  less  than  with  ordinary  iron,  in  spite  of  the  increased 
density. 

The  mechanical  properties  of  this  iron-cobalt  alloy  are  not  par- 
ticularly advantageous.  In  the  forged  state,  while  \ather  brittle, 
it  is  considerably  stronger  in  tension  than  pure  iron.  After  being 
annealed  at  900°C.,  however,  its  tensHe  strength  has  decreased  to 
about  one-third,  and  it  is  even  more  brittle  than  in  the  forged  state. 
It  may  be  that  the  alloy  could  be  armealed  at  a  lower  temperature 
than  900°C.,  and  retain  some  of  the  strength  that  it  exhibits  in  the 
forged  state,  at  the  same  time  acquii'ing  the  magnetic  properties 
obtainable  by  annealing  900  deg. 

The  electrical  resistance  of  the  FcaCo  alloy  is  about  the  same  as 


(or  me  in  place*  vh< 


for  pure  iron,  and       •        ■ 
the  eddy  <  tirrf-nt 

Annealing  the  Fe.Co  alloy  at  l.KXK.'.,  reduceii  the  \p 
and  increases  the  hy  •  ''  ideraWy,  althoagh  iihl-  !^\\ua- 

tion  value  remains  tlj. 

The  results  may  be  summarised  as  follows  : — 

1.  The  iron-cobalt  alloy,  Fe,Co,  has  a 
isation  13  per  cent,  higher  than  that  ot  , 

values  for  the  vacuum  product,  both  for  pure  iron  and  (or  the  Fe/,'© 
alloy,  are  about  3  per  cent  higher  than  for  the  corresponding  grades 
melted   -nder  ordinary  condition-s. 

2.  When  melted  in  vacuo  its  maximum  jkt  v  in  abore 
13,000  at  a  density  of  8,WX)  gaus.ses.  While  tl.  -  -t  /  . 
pure  iron,  melted  in  vacuo,  its  permeability  in  ' 

per  cent,  higher  than  that  for  pure  iron  or  for  commerciai  gradeo  of 
iron 

3.  Its  hysteresis  loss  at  densities  of  10,000  gaosses  or  b<»Iow  i«  con- 
siderably less  than  for  the  best  grade  of  commcrfial  roer 
iron,  though  at  densities  of  15,000  or  above  it  Ls  alxiut  tl. 

4.  Its  specific  electrical  resistance  is  about  10  microhr.  out 
the  same  as  for  pure  iron. 

5.  Mechanically  it  is  brittle  but  fairlj  strong.  Annealed,  the 
ultimate  tensile  strength  of  the  FeoCo  alloy  and  of  the  pure  iron  is 
about  the  same,  while  in  the  forged  state  the  alloy  Ls  more  than  twice 
as  strong  as  pure  iron. 

In  this  iron-cobalt  alloy,  FcjCo,  is  thus  found  a  substance  that  is 
suitable  for  use  in  places  where  the  magnetic  i!       ' 
such  as  armature  teeth  of  djTiamo  machinery-.      ^ 
resistance  is  low,  there  is  reason  to  believe  that  this  may  be  raised  by 
the  addition  of  other  alloying  elements.     The  cost  of       '    ''   tiro- 
hibits  the  general  use  of  this  alloy  at  the  present  time,  1.  are 

indications  that  the  price  of  cobalt  mil  be  les.s  in  the  future. 


ON  THE  RELATION  BETWEEN  THE  ALTERNATING- 
CURRENT  CONDUCTIVITY  OF  A  DIELECTRIC  AND 
ITS  CHANGE  OF  CAPACITY  WITH  FREQUENCY. 

BY  G.  E.  BAIRSTO,  D.SC. 

Summary. — The  author  shows,  from  the  results  of  Prof.  J.  A.  Fleming 
and  Mr.  G.  B.  Dj^ke,  that  the  percentage  change  of  capacity  of  a  dielectric 
for  a  given  range  of  frequency  is  a  definite  fimction  of  the  alternating- 
current  conductivity. 

Althougli  it  has  been  noticed  by  several  observers  in  a  general 
kind  of  way  that  those  dielectrics  which  have  laige  alternating- 
current  conductivity  also  exhibit  to  a  considerable  degiw  the 
phenomena  of  dielectric  absorption  and  residual  charge,  with 
a  corresponding  change  in  capacity  when  t^st«d  at  different 
frequencies,  the  writer  is  uot  aware  that  any  experimental 
relationship  between  the  two  has  so  far  been  .-*.''' 

In  a  recent  Paper  of  Fleming  and  Dyke*  .    _    _  iber  of 

careful  measm*ements  are  given  of  the  conductivity  and  capa- 
city of  dielectrics  for  alt^jrnating  currents  of  t  lic  fre- 
quencies and  at  difierent  temperatures.  The  piv^-ti.i  I'aper  is 
an  analysis  of  the  results  given  therein.  The  above-men- 
tioned observers  found  that  a,  the  alt»>  -nating  current  con- 
ductivity could  be  expressed  as  a  linear  function  of  the  fre- 
quency /(,  viz. : — 

The  author's  object  has  been  to  trace  some  connection  between 
AC/C,  the  change  of  capacity  for  a  given  range  of  frequency, 
and  the  h  term  in  the  formula ir=a+6«+c/r-,  a  t'  '  lu,  en*, 
being  added  to  take  account  of  the  fact  that  the  :.....;  do  not 
follow  the  simple  linear  law  given  above.  With  that  end  in 
view  the  Table  below  has  been  calculated,  giving  in  parallel 
columns  the  values  of  h  and  AC/C  at  different  tennvratures  for 
various  dielectrics.  AC/C  is  taken  to  be  equal  to  tuc  quantity 
{a,oo-C4eoo)/<-'92o  expressed  as  a  percentage,  C^ao  ^'^f  ,^!*«oo 
being  the  capacities  at  the  respective  frequencies  JtliU  ami  4,wu, 
the  extreme  limits  between  which  measurements  were  made, 
a-  was  measured  in  10-^-mhos/cm.  cu. 


*  "  Journal  "  Inst.  Elec.  Eng..  Vol.  XLIX..  p.  323. 


54 


THE  ELECTRICIAN,  OCTOBER  15,  1915. 


Temperature  °C. 

i        b 

AC/C 

Temperature  °C. 

6 

1 

AC/G 

Gleiss. 

Ebonite. 

0 

'   00295 

1-0 

0                0-007 

0-4 

17 

00565 

2-2 

19            !    0-011 
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The  r(!su]ts  aru  depicted  in  the  four  sets  ot  curves,  Figs.  1-4, 
in  wliicL  b  has  J^een  plotted  to  AC/C,  each  point  on  a  given 
curve  corresponding  to  a  different  temi)crature. 

Fig.  1. — In  tlie  case  of  glass  and  ordinary  undried  celluloid, 
we  sec  that  straiplit  lines  are  obtained  showing  that  b  is  ])ro- 
portional  to  AC/C.  In  the  case  of  woll-dried  celluloid  the 
results  are  somewhat  irregular.  Thi.«  the  author  believes  is 
dut!  to  the  fact  that  ct.'lhiloid  set^ms  to  undoigo  a  })ernuincnt 
change  in  structuie  and  composition  at  temperatures  above 
60°C.,  and  that  some  of  the  rjsult.«  given  in  the  Table  were 
taken  before,  and  8<»me  after,  the  celluloid  had  been  subject<'d 
to  this  tem]icratun>. 

Fig.  2.  —Mere  again  in  the  case  of  ebonite  and  vulcauisiHl 
indiarubbei  we  have  straight  lines  connecting  the  two  quan- 
tities. In  the  case  of  gutta-jtcrcha.  however,  there  does  not 
seem  to  bo  such  a  good  agrccmeiit.  but  it  nuist  Ijc  remembeied 
that  in  no  case  is  AC/C  more  than  about  2  per  cent.,  which  is 
ver\'  small.  There  ia  one  point,  however,  that  should  l>e 
notiecil.  It  docs  not  matU'r  whether  the  gutta-percha  is  well 
dried  or  soaked  with  ^\atl  r  ;  flu-  iM.ini  su  obtaincil  do  not 
depart  from  the  cuive. 

Fig.  3. — liv  the  lower  ligure  are  given  several  sct.s  of  resultJi 
for  ]ia]ier.  The  observations  marked  with  a  0  refer  to  dried 
Manilla  i)aper  ;  those  given  by  [7]  to  ordinary  undried  Manilla 
paper,  which  is  a  very  poor  dielectric  ;  those  given  by  #  t-o 
three  distinct  condensers  made  uj)  of  undried  blotting  paper  ; 
finally.  ^  refers  to  dry  blotting  ])aper.  .Ml  these  points  lie  on 
the  same  curve;    hence  we  nviv  conclii(li>  tliiit   tlif  i  urvi-  is 


independent  of  the  kind  of  paper  and  of  the  amount  of  moisture 
present.  But  as  soon  as  we  add  another  dielectric  to  the 
cellulose,  which  is  the  principal  component  of  either  kind  of 
paper,  we  get  quite  different  results.  This  is  shown  in  the  top 
curve  (points  denoted  by  crosses)  which  refers  to  Manilla  paper 


Tig.  1. — Showtxo  the  Rel.\tion-  between  b  and  AC/C  for  Glass  and 

Celluloid. 


0-3 


0-2 


0-1      - 


0-06    - 


».  0-04 


0-02    - 
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0-03    - 


b. 


0-02 


0-01     — 


Fio.  2. — Snowtxo  the  Relation  between  6  and  AC/C  fob  Ebokitb, 
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that  had  been  impregnated  with  paraffin  wax.     It  will  be  seen 
that  we  get  quite  a  different  curve. 

That  moisture  has  no  influence  on  the  shape  of  the  curve,  but 
only  increases  each  of  the  quantities  h  and  AC/C  in  equal  pro- 
portions, is  well  illustrated  by  the  top  curve  of  Fig.  3,  which 
gives  the  results  of  measurements  made  on  a  slate  condenser 


Manilla  Paper  and 
Blotting  iPaper. 


3  6  9  12  15  18% 

-Showing  the  Relation  between  b  and  AC/C  for  Slate  and 

Paper. 


Observations  on  Slate. 
0  Not  dried. 
jT|  Partially  dried. 
#    Dried. 
X   A  second  condenser  (G.E.B.) 


Observations  on  Paper. 
(2)  Dried  manilla  paper. 
I  •  [   Undried  manilla  paper. 
^  Dried  blotting  paper. 

A   Undried  blotting  paper. 


in  different  states  of  moisture  content.  The  points  denoted  by 
0  refer  to  undried  slate  ;  [T]  to  the  slate  after  it  had  been 
partially  dried  with  heat ;  9  to  slate  after  it  had  been 
thoroughly  dried.    With  the  exception  of  one  point,  which  seems 


4-% 

0-06 

T 

\ 

\ 

L 

37o 

0-045 

AC 
C 

b. 

2% 

0-03 

\ 

®       ^ 

%^ 

^\l7o 

0-15 

^•y^ 

1 

^ a—- 

X 

X     -^ 

/ 

<s 

-50° 


100^ 


0  50° 

Temperalure  degrees  C. 

Fig.  4. — Showing  the  Variation  op  b  and  AC/C  with  Temperature 

Vulcanised  Indiarubber. 

(0=AC/C,  x=6.) 

to  have  been  misplaced  owing  to  a  printer's  error,  they  give  a 
very  good  curve  which  is  nearly  a  straight  line.  During  the 
course  of  some  other  work,  the  author  had  occasion  to  make  up 
another  condenser  from  another  sample  of   slate   which   had 


a  much  greater  moisture  conttri*       ^ 

ments  were  made  with  it,  the  i 

of  the  Table,  and  plotted  on  the  same  fijnire  • 

As  before,  they  lie  on  the  same  riir- 

first  set  of  results.     Celluloid  i.s  an 

law,  for  the  line  obtained  for  the  dri(  .  -, 

the  one  for  the  undried.     But  as  aireadv  i 

celluloid  has  been  subjected  to  a  ^  -  -       ^    ' 

60°C.,  it  .seems  to  undergo  a  ]>• 

driving  of!  moisture  we  are  also  volatiliisinji  the  cai  : 

which  it  is  partly  composed. 

In  order  to  show  how  remarkably  rlo-v  '-  ♦i-  . —^-.^.-^T^-^jji^y 
of  h  to  AC/C,  these  two  quantities  [ov  riaed 

indiarubber  have  been  plotted  to  temp<:rature,  uamg  approxi- 
mately the  same  scale  for  each.     Ij  will  l>e - 
^ig-  4,  gives  quite  a  good  representation  of        ,. 
Vulcanised  indiarubbei  was  chosen  as  an  example  b- 
has  such  a  sharp  peak  on  its  conductivitv — tei) 
Each  of  the  other  dielectrics,  gutta-percha  r-  '  ^ 

are  knowm  to  have  points  of  maximum  con  .i 

temperatures,  give  similar  results. 

We  may  briefly  summarise  the  above  lesults  a&  luUows : 

AC 

The  percentage  change  of  capacity,  -^  100,  of  a  dielectric  foi  a 

given  range  of  frequency  is  a  definite  function  of  the  alternating 

current  conductivity  and  in  nearly  all  cases  AC/C  i~ 

tional  to  h,  where  6  multiplied  bv  the  frequency  repre.-^.-.i.^  ...-. 

AC 

mam  part  of  the  alternating-cMTCQUt  conductivity.    — ^/6  is  a 

\j 

constant  which  is  independent   of  the   temperature  'of  the 

dielectric  and  its  state  of  moisture-cont«nt. 
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SPECIAL  NOTICE. 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possibIe,but  not  later  than  WEDNES- 
DAY NOON,  and  advertisement  text  and  blocks  must  reach  the 
ofRces  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  Official  Announcements.  Auctions  and  "  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 

PROGRESS  OF  ELECTRIC  WELDING. 

Electric  welding  i.s  looked  upon  by  .some  as  a  recent 
application  of  electricity,  and  othens  arc  of  the  opinion  that 
the  process  is  one  which  requires  httle  skill  on  the  part  of 
the  operator.  Many  of  our  readers  will,  no  doubt,  be  sur- 
prised to  learn  that  the  art  dates  back  to  the  earliest  days 
of  electrical  engineering.  It  is  on  record  that  De  Meritexs, 
in  18S1,  ased  an  electric  arc  for  the  welding  of  storage 
battery  plates.  The  widely  used  resistance  or  incandescent 
process  had  its  origin  in  a  laboratory  experiment  made  by 
Prof.  Elihu  Thomson  as  long  ago  as  1877.  Those  in- 
terested in  the  origin  and  development  of  the  several 
methods  will  find  helpful  a  bibliography  i.^sued  in  1*J13  by 
the  New  York  Public  Library.  This  contains  references  to 
a  large  number  of  articles  and  books,  and  the  most  impor 
tant  patents  are  noted.  Not  only  are  several  of  the  pro- 
cesses old,  but  they  have,  in  a(hlition.  l)een  practised  for 
many  years  by  engineering  firms  and  othei-s  in  this  country. 
-Mtliough  in  some  cases  the  work  is  of  such  a  character  that 
it  can  be  properly  executed  by  imskilled  labour,  it  is  the 
common  experience  of  many  firms  that  skill  of  a  high  degree 
is  ro(iuir(Hl  in  the  making  of  reliable  welds.  In  his  treatise 
on  "  Welding  and  Cutting  Metals."  Dr.  L.  A.  Groth  gives 
as  an  example  of  the  low  cost  of  electric  welding  the  making 
of  '.MK)  welds,  each  of  \h  sq.  in.  area,  in  a  workiiig  day  of  10 
hours.  He  enters  lalxiur  charges  at  4s.,  energy  charges  at 
7s.  (kl.,  and  interest  and  depreciation  charges  at  Is.  7d.  per 
working  day.  We  are  of  the  o]iinion  that  these  figures, 
namely,  13s.  Id.  for  the  making  of  IXH)  large  wekl*.  oi 
0174<l.  per  weld,  would  not  find  ready  acceptance  to-da} 
The  same  author,  in  detennining  the  cost  of  smith-welds, 
would  have  one  beUeve  that  the  wage  of  a  skilled  smith  wa> 
is.  pnday ! 

Of  the  several  methods  of  arc  welding  the  two  best  knowni 
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are  those  devised  by  Benardos  and  Olszewski  and  by 
Slavianoff.  The  Zerener  method  is  of  less  importance. 
In  the  Benardos  and  Olszewski  method,  the  arc  is  struck 
between  a  carbon  electrode  and  the  metal  to  be  welded, 
and  the  electrode  is  mvariably  negative.  A  metal  elec- 
trode is  used  in  the  Slavianofl:  process.  Zerenek's  appa- 
ratus resembles  a  flame  arc  lamp  with  automatically 
adjusted  inclmed  carbons,  and  the  arc  is  directed  dowai- 
wards  by  an  electromagnet.  By  far  the  most  widely  used 
of  the  mcandescent  processes  is  that  due  to  Thomsox.  In 
this  process  the  pieces  to  be  welded  are  connected  in  the 
secondary  circuit  of  a  transformer  by  means  of  relatively 
heavy  water-cooled  jaws.  On  closing  the  primary  circuit 
the  joint  is  quickly  heated  to  the  pomt  of  fusion,  and  the 
pieces  are'  forced  together  by  hand  or  automatically.  An 
interesting  modification  of  this  process,  introduced,  we 
believe,  about  eight  years  ago,  is  spot-weldmg.  In  spot- 
weldmg,  ridges  are  formed  on  the  surfaces  to  be  welded  in 
m  such  a  way  that  a  number  of  joints  of  equal  electrical 
resistance  are  made  between  the  two.  These  set  up  local 
heatmg,  and  when  the  correct  temperature  has  been  attamed 
the  jomt  is  closed  by  mechanical  pressure.  This  method  is 
of  wide  application. 

Practically  the  only  method  of  electric  welding  of  recent 
origm  is  that  known  as  the  electro-percussive  process.  It  is 
fomided  on  tests  conducted  about  10  years  ago  with  elec- 
trolytic condensers  and  rectifiers.  During  these  tests  it 
was  observed  that  wires  could  be  connected  to  the  alu- 
mmium  plates  by  the  condenser  spark  when  the  cells  were 
discharged,  and  it  was  noticed  that  copper  wires  could  be 
attached  to  alummium,  or  that  two  pieces  of  alummium 
could  be  joined  together.  This  was,  of  course,  only  a  feeble 
welding  of  the  metals  for  temporary  connections.  But 
later,  in  view  of  the  demand  for  a  method  of  weldmg  alu- 
minium, Messrs.  C.  E.  Skinner  and  L.  W.  Chubb,  after  a 
thorough  investigation  of  their  earlier  tests  with  electrolytic 
condensers,  tried  out  the  method  of  weldmg  with  a  conden- 
ser discharge  on  a  larger  scale.  The  results  were  embodied 
in  a  Paper  read  last  year  before  the  American  Electro- 
chemical Society,  and  an  abstract  of  the  Paper  was  given 
in  The  Electrician,  Vol.  LXXV.,  p.  5. 

The  principle  involved  is  that  of  percussive  contact 
between  two  metals  with  a  condenser  discharge  occurring 
at  the  instant  of  such  contact.  The  process  is  especially 
adapted  to  the  welding  of  small  sections  of  like  or  unlike 
metals.  In  many  cases  work  can  be  done  which  it  is  im- 
possible to  carry  out  by  other  methods  ;  joints  can  be  made 
without  overheating  the  metals,  and  the  welds  are  found  to 
be  ductile  and  strong.  Skinner  and  Chubb  gave  oscillo- 
grams of  the  current  through  and  voltage  across  the  weld 
during  the  operation  of  welding  an  18  B.  &S.  gauge  wire. 
From  these  it  was  fomid  that  electrically  the  weld  was 
complete  in  0-0012  second,  and  although  at  a  certain  mstant 
23  kw.  were  being  dissipated  between  the  ends  of  the  wires, 
the  total  energy  used  at  the  weld  amomited  only  to 
0-00000123  kw.-hour.  At  Id.  per  kilowatt-hour  the"  cost 
of  this  energy  would  be  about  one-millionth  of  a  penny. 

Elsewhere  in  tliis  issue  we  give  an  abstract  of  an  mfor- 
mative  Paper  on  "  Electric  Welding,"  presented  at  the 
International  Engineering  Congress,  San  Francisco,  by 
Mr.  C.  B.  Auel.  This  recent  contribution  to  the  hterature 
on  the  subject,  besides  givuig  much  general  mformation 
on  the  several  processes,  contains  a  valuable  record  of  cost 
data,  working  speeds  and  cutting  speeds.  In  addition, 
detailed  particulars  are  given  of  an  important  series  of 
mechanical  tests  on  the  strength  of  welds  made  by  the 
Benardos  and  Slavianoff  arc  processes.     From  these  it  will  j 


be  noticed  that  both  processes  give  weld«  of  about  the  same 
strength.  The  author  states  that  in  inar;hiiie  s^teel  the 
ultimate  strength  will  average  appro ximatelv  80  per  cent, 
of  the  original  strength,  while  in  east  steel  the  strength  of 
the  welds  will  run  10  to  12  percent,  lower. 

From  tests  made  in  the  works  of  the  American  W.-tt.  .r. 
hou.se  Company  on  the  cost  of  welded  ring.s,  it  ap, 
labour  costs  of  smith-welds  and  arc-welds  on '  sectionB 
measuring  1  in.  by  1-5  in.  are  2-2<)s.  and  204s.  rehpectively. 
hi  sections  of  larger  size  arc  welding  Is  much  more  eco- 
nomical. For  instance,  to  weld  a  section  measuring  2  in. 
by  6  in.  costs  3-4s.  by  the  arc  process,  and  the  cost  of  the 
corresponding  smith-weld  is  12-2s.  The  fact  that  labour 
charges  are  higher  in  America  than  in  this  countrr  will  not 
affect  the  ratio.  In  the  same  works  it  ha.s  been  found  that 
steel  can  be  cut  at  the  rate  of  O-i-jlsq.  m.  per  minute  per 
100  amperes  by  means  of  the  carbon  arc  process. 

A  novel  application  of  the  Thomson  process,  namely,  the 
bonding  of  tram  rails,  is  described.  For  the  purpose  of 
bonding  two  rails  an  alternating  current  of  about  2,000 
amperes  at  5  volts  is  required  for  two  or  three  minutes, 
and  it  is  stated  that  three  men  can  average  100  welds  per 
day  of  12  hours.  In  the  weldmg  of  rails  by  this  process 
about  30,000  amperes  at  5  to  7  volts  are  applied  for  two  to 
three  mmutes  with  a  pressure  of  1-8  tons  per  square  inch  on 
the  weld.  With  a  gang  of  six  men,  40  welds  are  said  to  have 
been  made  per  day  of  12  hours.  An  mterestmg  table  in  the 
Paper,  taken  from  the  report  for  1910  of  the  Board  of 
Supervismg  Engineers,  Chicago  Traction,  gives  the  results 
of  several  years'  experience  with  electrically-welded  rails 
approximatmg  50,000  m  nimiber.  As  pomted  out  by  Auel, 
owing  to  the  apathy  of  the  general  pubhc,  the  possibiUties 
of  electric  welding  have  not  been  fiUly  appreciated  until 
comparatively  recently,  with  the  result  that  the  art  has  failed 
to  reach  the  stage  of  advancement  it  imdoubtedlv  should 
have  reached,  the  fmidamental  patents  both  in  arc  and 
mcandescent  welding  having  expired.  The  absurd  secrecy 
practised  by  many  firms,  in  some  cases  as  a  cloak  to  hide 
their  ignorance  of  the  process  they  are  using,  has  had  a 
marked  effect  on  retardmg  the  development  of  the  art.  We 
hold  that  where  secrecy  is  not  of  vital  importance  to  the 
well-bemg  of  an  industrial  concern,  such  secrecy  is  as 
short-sighted  as  the  conduct  of  a  workman  who  fails  ''  to 
fill  the  miforgiving  minute." 


REVIEWS. 


[CoDies  of  the  underrrientloned  works  can  be  had  from  The  Electsician  OiSces,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  books  published  under  2s  Add 
10  per  cent,  for  abroad  or  for  foreign  books.] 


Tramway  Track  Construction  and  Maintenance.    By  R.  Bickkjr- 
sTAFFK    Holt.     (LoikIoii  :      "  Tramway    ar-'.    Railway    World.") 

Pp.  XV. +  249.     10s.  M. 

A  popular  but  intangible  detiuition  of  engineering  states 
that  "  engineering  is  the  use  and  adaptation  of  the  great  forces 
of  Natme  for  the  use  of  man  ;  "  if  its  fruition  is  modified  to 
read  ''  for  the  comfort  of  man."  then  31r.  Bickerstaffe  Holt's 
observations  on  tramway  track  engineering,  which  forms  the 
subject  of  the  volume  under  review,  are  a  \-uluable  contribution 
to  the  literature  of  this  branch  of  professional  practice. 

It  is  refreshing  to  find  that  the  author  has  wisely  consideivd 
it  best  to  confine  himself  rigidly  to  the  core  of  tramway  engi- 
neering and.  from  his  own  exceptional  experience  in  a  large 
industiial  centre,  to  lay  down  the  conditions  essential  to  the 
fulfilment  of  the  ideals  of  sound  engineering  work,  of  eco«omy 
in  maintenance,  and  of  the  comfort  of  the  travellins;  public.  In 
this  latter  direction  especially  the  authra-  must  be  congratu- 
lated. 

He  ffets  very  quickly  to  his  subject  when  he  savs,  with  a 
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truth  whicli  comes  home  to  most  of  us,  that  street  track  work 
has  been  too  often  designed  in  the  past  by  men  who  had  little 
to  guide  them  as  to  its  practical  maintenance  and  upkeep  under 
service  conditions,  with  its  inevitable  rectification  of  the  defects 
and  troubles  which  arose  only  too  soon  after  the  opening  cere- 
mony ;  and  the  author's  insistence  of  the  value  of  patient  skilled 
peisonal  supervision  of  work  of  so  specialised  a  character  is 
entitled  to  the  greatest  commendation.  It  cannot  be  too  often 
said,  careful  practical  forethought  in  the  details  of  the  progress 
of  the  work,  its  design  and  manner  of  execution  will  repay 
themselves  many  times  over  on  the  life  of  the  track. 

The  soundness  of  his  opinions  upon  the  foundation  work,  and 
the  packing  and  paving  in  of  the  rails,  will  be  endorsed  by  all 
who  have  experienced  that  "  bugbear "  of  tramway  engi- 
neering, "  a  loose  road."  iVgain,  his  statements  are  fully 
borne  out  as  to  the  unwisdom  of  unduly  leaving  open  long 
lengths  of  bolted  up  and  packed  rails  exposed  to  much  tem- 
perature variation  before  paving  in. 

In  his  revival  of  the  ever  attractive  rail  section  controversy 
it  must  not  be  overlooked  that  the  British  Standard  section 
was  "  sat  upon  "  for  some  considerable  time  before  it  received 
the  approval  of  the  Standards  Committee.  Xo  one  will  claim 
that  it  could  be  regarded  as  a  perfect  rail  section  from  a  trac- 
tion point  of  view,  and  there  is  much  that  is  attractive  in  Mr. 
Holt's  views.  The  theory  that  perfect  tractive  contact  is  only 
made  with  a  partly  worn  tyre  upon  a  partly  woin  rail  is  abhor- 
rent and  bad  engineering.  One  cannot  but  agree  that  this 
amounts  to  an  admission  o£  the  principle  of  the  grinding  in  of 
rail  and  tyre. 

The  author  has  confijiod  himself  narrowly  to  the  groove  of 
his  subject  in  not  developing  more  fully  the  investigation  of 
wheel  wear  upon  the  life  of  liis  rails.  The  rolling  contact  of  a 
car-wheel  tyre  upon  its  rails  is  a  dual  partneiship  in  which  at 
least  the  active  membei  cannot  be  ignored.  The  track  gauge 
is  only  correct  or  efficient  fco  long  as  the  wheel-tyre  gauge  is 
standard  or  undeformed  by  wear.  When  this  deformation  of 
tyre  section  and  gauge  reaches  certain  limits  tho  best  c  f  tracks 
relatively  are  d(!formed  also.  Much  of  th3  "'  tail  wagging  "  of 
tiutk  cais  and  tho  "  hunting  "  of  the  wheels  for  their  correct 
equal  contact  diameters  is  due  to  this.  The  onus  should  be 
brought  honic  to  th*^'  offending  partner.  The  author  no  doubt, 
as  a  lover  of  a  good  track,  hold^  strong  views  on  this,  and  it 
would  have  been  helpful  had  he  indicated  these  more  fully. 

It  is  a  common  failing  of  tramway  track  engineer:,  and  in 
some  slight  d  give  the  auth()r  ha.'r  not  escaped,  to  forgot  that 
tlic  tramway  track  is  fiindiiiiu'iitally  pait  <>f  the  road  surface. 
It  i  always  his  function  to  maintain  his  track  levels  coincident, 
and  sinuiltaiU'OUHly,  with  the  surface  and  general  contour  of  tlu» 
road.  Indeed  in  this  (juestion  of  paving  within  the  track  and 
on  the  adjacent  roadway  is  bound  uj)  one  (tf  the  most  diffimlf 
and  expensive'  problems  to  b(>  d«.alt  with. 

The  viuialion  in  the  naliire  of  tiatVic  conditions  Ixtwccn 
street  and  street,  even  in  the  same  town,  makes  it  very  diflicult 
to  design  a  consist^jnt  and  satisfactory  form  of  paving,  and  too 
oft<'n  the  intxMcsts  of  the  tramway  track  and  the  road  breasts 
on  either  side  do  not  orforni  to  a  common  general  jwdicv. 
Much  of  the  author's  indictment  of  rail  wear  due  to  vehicular 
Irallic  m^locting  tho  rails  on  account  of  the  smaller  tractive 
effort  reiiuired  is  due  to  tlii.s  cause  ;  this  is  partieuhirly  the  cas*- 
with  stone  .sett  paving,  and,  though  initially  more  ccstly,  the 
nidged  dressed  blocks  laid  dose  joint<  d,  both  for  track  an»l 
breast  paving,  may  prove  a  true  economy  in  this  connection. 
The  expcriniriit;il  ]iaving  with  Xorwegian  (Jrev  Itoval  '•  * 
blocks  laid  in  Molborn  by  the  I'orouL'h  ('oiin<il  iiml  el 
should  be  cai^'fully  watched. 

Agnin.  the  author.  »ft<M'  thoroughly  and  jtroperly  coudeniniug 
hanl  wo<»d  paving,  might  have  expatiak'd  at  groatei  length 
U]ion  soft  wood  f<ir  track  paving. 

In  a  work  containing  so  much  that  is  excellent  one  liesitAtcs 
t<i  \n\w^  forward  any  suggestions  which  would  tend  '  '\<l  it 

beyond  lh«-  -cope  intended  by  the  author.     Sonv  ...it4?d 

rost.8  from  the  ainVvji's  cx]X'rienre  would  have  l>een  extremely 
valuable,  and  even  thouuK  .subjeet  to  fluctuations  in  price  of 
material  and  labour  they  would  be  comparative  and  helpful. 


A^ain,  there  Is  a  further  omission  in  the  electro-t-echnics  of 
tramway  work,  both  upon  overhead  equipment  and  power 
cable  distribution  ;  this  is  to  be  regretted.  Even  rail  bonding 
has  been  left  out.  The  author's  practical  views  on  these  should 
be  valuable  ;  he  may  perhaps  see  his  way  to  include  either  or 
all  in  a  future  edition. 

In  the  compact  chapters  at  the  end  of  the  book  on  track 
work  and  setting  out,  one  or  two  errors  have  unavoidably  crept 
in. 

While  bewailing  the  present  heavy  cost  of  construction  and 
maintenance,  the  author  does  not  indicate  or  recommend  any 
lines  for  the  development  of  a  tendenrr  toward  reduction  of 
expenditure.  He  suggests  its  desirability,  but  it  should  be 
noted  that  the  whole  trend  of  his  recommendations  is  the  doing 
of  such  things,  wise  in  themselves,  which  undoubtedly  tend  to 
increase  first  cost  at  least. 

The  illustrations  to  the  text  are  full  and  very  commendable. 
Photographs  of  progressive  stages  of  the  works  and  of  details 
Ixave  been  very  judiciously  used  to  bring  out  the  special  points 
of  the  author. 

The  book,  which  throughout  is  essentially  practical  rather 
than  academic,  leaves  upon  the  mind  the  impression  of  a 
thoughtful  and  helpful  contribution  to  the  knowledge  of 
engineers  engaged  upon  these  works.  The  ultimate  opinion  of 
one  who  has  bought  his  wisdom  through  past  years'  of  practice 
and  experiment,  of  success  and  maybe  of  failure,  is  always  of 
great  value  to  those  who  follow  after.  R.  G.  H.  Clemexts. 

First  Principles  of  Production.    By  J.  Taylor  Peddie.    Pp.  231. 
(London:  Longmans,  Green  &  Co.)     Ss.  net. 

This  volume  consists  of  a  number  of  Papers,  many  of  which 
have  appeared  from  time  to  time,  some  of  them  in  the  columns 
of  The  Electrician.     They  are  contributed  by  ^Ir.  Peddie 
and  other  authors,  and  they  deal  with  various  aspects  of 
industry.     It  is  pointed  out  in  the  introduction  that  if  Germany 
has  to  pay  heavy  war  indiiiunities  in  the  near  future  the  stand- 
ard of  wages  and  lixnng  prevailing  in  Germany  prior  to  the 
declaration  of  war  will  have  to  be  reduced  to  a  lower  level. 
Cons(;quently  the  German  costs  of  production  will  be  on  a  much 
lower  scale  than  liitherto,  and  thus  it  becomes  of  extreme  im- 
portance that  we  should  see  that  our  methods  of  production  in 
this  country  are   highly  efficient.      In  the  first  article  the 
elementary  principles  of  production  are  set  out  so  as  to  lay 
em])hasis  upon  the  four  factors  which  affect  cost,  namely, 
material,  labour,  establishment  charges  and  profit.     In  the 
second  Pap^r  the  "  Influence  of  Stat-i"  Action  on  the  Growth  of 
Industry  "  is  discussetl  and  it  is  pointed  out  that  the  success 
of  a  "  wake-up  "  policy  depends  as  much  ui)on  the  interest 
manifested  by  the  State  in  industry  as  u{>on  the  interest  mani- 
fest-(^d  by  those  responsible  for  the  management  of  the  industry. 
Another  Paper  is  devoted  to  the  thorny  question  of  tariffs. 
Here  the  reasonable  attitude  is  taken  that  it  is  ridiculous  to 
make  a  subject  of  this  kind  a  question  of  party  politics.   There 
are  a  number  of  other  Papers,  all  of  which  should  be  of  general 
])opular  interest,  including  Sir  Norman  Lockyer's  addres?  to 
the  British  Association  on  "The  Influence  of  Brain  Power  on 
History  and  Industry,''  and  Prof.  Perry  Frankland's  recent 
lecture   before   the  Society  of  Chemical   Industry  on  *'  The 
Chemical  I ndustries  of  Germany."    The  book  is  one  that  should 
do  something  towards  the  spreading  of  rational  ideas. 

Aircraft  in  the  Great  War.  By  r.riUAHVMK-WnrTKaml  H.  Haupek. 
^l/>Il(lun  :  T.  Fi.sluT  Inwin.)     l'i>.  34<>.     "s.  Gd.  m-t. 

The  authors  give  an  interesting  account  of  the  increasingly 

imiK»Ttant  part  which  is  being  played  in  the  present  war  by 

aircraft.     All  its  various  pliases  are  discu.ssed   starting  from  a 

description  of  the  work  of  the  air  pilot  and  describing  the 

dangers  which  ho  nms.     Some  account  is  then  given  of  the 

H'sults  olitainable   by   ,vuch   means  as   regards  sc"   •  '   1 

bomb  dropping.     Finally  the  authors  taKo  up  tho  ■.  .    '. 

directing  artillery  by  means  of  aeroplanes  and  the  methods 

U8«^d  in  aeri.ll  fighting.     The  book  is  by  no  means  teclmical,  but 

it  will  certainly  apjval  to  the  public  at  the  present  time..vi-l 

from  ths  point  of  view  c£  giving  a  popular  description  ( f  w    . 

is  bting  done  by  our  air  service,  the  volume  is  excellent  and 

is  exceedingly  well  printed 
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ELECTRIFICATION  ON  THE  LONDON  &  SOUTH  WESTERN  RAILWAY. 

{Conimued from  Vol.  LXXV .,  p.  0G5.) 

TJie  type  and  arrangement  of  motor  with  whicli  the  bogies 
are  equipped  is  well  shown  in  Figs.  8  and  9,  from  which  the  details 
are  apparent.  The  commutator  is  mounted  on  an  extension 
of  the  ai  mature  spider,  so  that  the  shaft  can  be  replaced  at 
any  time  with  ease. 

The  collector  shoe,  which  is  carried  by  a  teak  beam,  is 
shown  in  Figs.  10  and  11.  A  long  leakage  path  is  thus  pro- 
vided- The  shoe  is  recessed  in  the  centre,  the  idea  being  to 
wive  two  surfaces  of  contact  rather  than  one  continuous 
surface.  The  flexible  connections  from  the  shoe  are  taken  to 
a  fuse  hox  just  above  the  teak  beam,  one  advantage  of  this 
arrangement  being  that  the  whole  equipment  can  be  made 
dead  vevy  easily.  In  the  event  of  a  short  circuit  in  the  cab  it 
is  d'iJtinctly  desirable  to  be  able  to  cut  off  the  power  without 
depending  upon  apparatus  within  the  cab  itself,  as  it  may  be 
di0.cult  to  bring  this  into  operation  under  certain  circumstances. 
This   precaution   does   not  imply  that  such   occurrences   are 
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Fig.  10. — Elevation  (from  the  Inner  side)  and  Ceoss  Section  of  the 

Collector  Shoe. 


expected,  but  it  is  undoubtedly  better  to  provide  for  them. 
A.S  a  last  resource  each  cab  is  provided  with  the  usual  short- 
ciicuiting  bar. 

It  will  be  noticed  that  two  cables  are  carried  from  the  shoe 
to  the  control  compartment,  the  cables  being  in  parallel.  This 
is  due  to  the  fact  that  a  standard  size  of  cable  is  used  through- 
out, and  consequently  if  a  double  section  is  desired  two  cables 
are  placed  in  parallel. 

Track  Work. 

The  track  work  involved  the  laying  of  third  rail,  and  the 
bonding  of  running  jtails,  to  about  150  single  line  miles  of  rail- 
way. The  third  rail  consists  of  special  high-conductivity  steel 
and  weighs  100  lbs.  per  yard.  Its  resistance  is  approximately 
64  times  that  of  copper  of  equal  volume.  The  joints  are  bonded 
with  four  copper  bonds  having  a  total  cross  section  of 
14  sq.  in.  The  arrangement  of  the  bonding  is  shown  in  Fig.  12, 
and  the  joint  in  Fig.  13.  The  fish  plates  for  the  third  rail 
weigh  71  lbs.  per  pair. 
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The  third  rail  is  laid  on  one  side  of  the  track,  16  in.  fi-om  the 
line  and  3  in.  above  rail  level,  as  showTi  in  Fig.  l-i.  It  rests  on 
malleable  cast-iron  caps  which  in  turn  are  carried  on  porcelain 
insulators.  The  rail  is  bent  do\\Ti  at  the  ends  to  form  ramps. 
The  jumper  cables  connecting  adjacent  lengths  of  third 
rail  at  crossings  and  other  points  where  it  is  necessary  to 
have  a  gap  are  1  sq.  in.  in  sectional  area  and  made  up  of 
127/0-101  in.  copper  wires,  rubber  insulated,  bitumen  sheathed 
and  braided. 

Protection  to  the  third  rail  is  afforded  at  certain  points 
by  means  of  boarding  carried  by  brackets  fixed  to  the 
sleepers. 

The  return  circuit  is  formed  by  the  running  rails,  the  joints 
of  which  are  bonded  with  two  copper  bonds  of  the  protected 


Fig.  11. — View  of  the  Collectok  Shoe  and  Thibd  Bail. 


type  placed  imder  the  fish  plates.  These  bonds,  which  are  of 
copper  strip,  have  a  total  cross  sectional  area  of  0-33.  sq.  in. 
The  running  rails  are  cross  bonded  at  frequent  intervals  to 
e(|Uiilis(!  tlic  current  rcturnins.'  by  the  different  rails. 

Tile  low-teJisi(jn  rubber-bitumen  cables  for  the  jum]>ers 
and  also  those  for  connecting  up  the  third  rail  to  the  sub- 
stations have  been  supplied  by  Chas.  Macintosh  &  Co.,  who 
have  handled  this  ])art  of  the  work,  tugi-ther  with  the  cross 
bonding.  This  (iim  also  manufactured  the  cables  for  tlie 
electrical  equipment  of  the  rolling  stock. 


sections  of  the  line  weie  used  for  track  circuit  signallii^ 
by  means  of  continuous  current.  Owing  to  the  present, 
use   of   the    rails   for   power    purposes,  it  was   necessary  to' 
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Fig.  12. — Arraxgemext  0/ CoxorcTOB  R.\il  Boxdixg. 


change  from  continuous-current  to  altemating-cun*ent  work- 
ing for  the  track  circuits,  and  a  frequency  of  75  cycles  has 
been   adopted    for    this   purpose.      The    equipment    of    the 


Fig.   13. — Detail   of  Conuhtuk   Kail  Joixt. 


signals  has  been  ciur  cd  out  by  the  MeKenzie,  Holland  \k. 
Westinghouse  Power  Signal  Co.,  under  the  supervision  'of 
Mr.   A.    W.   Szlumper,   the  chief  engineer,   and   Mr.   A.   H. 


/  ^ 


N 


^  ^ 


Oniuctar  Rail 

15  per  yd      ^ 
"/f 


'jt^CiCar 


T^' 


90JbsBSfts,J 


1  I...  14— AlvliAN».K.MhM   iH   CONDCCTOR  RaTL  AXD  ISSfLATOK. 


('oiiiiectioii  to  the  low-tension  feeders  is  made  l)y  means  of 
sockets  fixed  by  two  boit«  t-o  tiie  web  of  the  rail.  The  negative 
feeder.s  are  siniiliuly  connected  to  tiie  running  rail^.  except  at 
AVaterloo  iuul  Cla]iliam  Junction  where  the  connections  are 
made  titrougli  reactance  bonds  ^o  as  not  to  interfere  with  the 
use  of  thene  rails  for  signalling  piirposes  by  means  of  alternat- 
ing currents. 

Before    the    electritication    the    running    rails    on    certain 


ic 


Railwav 


.Johnson,   signal    and    telegraph    engineer    o^    ''' 
Comjmny. 

Transmission  C/bles. 

The  high-tension  transmission  from  the  power  b<^use.to  the 
sub-stations  is  by  means  of  three-ph;»>se  pa)>er-insulated.  lead- 
cased  and  heavilv  wire-armoured  cables,  manufactun-d  and  l.inl 
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by  Siemens  Brothers  &  Co.     The  cables  are  generally  run  above  j  for  half   an   hour,    and    on  site,   after   laj-ing   and  jointinf, 
ground,  being  hung  on  cast-iron  brackets,  bolted  to  creosoted    at  20,000  volts  for  half  an  hour.  '  "' 

wood  posts.  Where  the  cables  cross  the  running  lines  and  at  level  I      Altogether  upwards  of  80  miles  of  three-pha^   cables  of 


BRASS  PLAU     C.I. CLAMP  FILLED  WITH  FLANGED 

rAPN, PACKING.       /COMPOUND.  /STEEL  COYE/IS. 


INSULATING 
TAPED  JOINTS. 


^copper  bonding  strip 

Fig.  15. — Sections  of  Joint  in  3-ph.\se' H.T.  Transmission  Cable. 
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crossings  and  other  special  points,  they  are  laid  underground 
in  Howard  asphalt  troughing. 

The  fact  that  the  feeders  are  supported  on  posts  by  the  side 
of  the  track  called  for  special  provision  to  be  made  to  prevent 
any  trouble  due  to  expansion  and  contraction.  Change  of 
temperature  might  cause  in  this  way  considerable  strain  on  the 
joints.  The  type  of  joint  cdopted  to  meet  this  was  a  modifica- 
tion of  Siemens'  standard  practice  for  mining  cables,  which 
combines  efficient  bonding  of  the  wires  with  mechanical  strength 
and  protects  the  joint  from  strain. 

The  thi'ee  cores  are  connected  by  extra  long  copper  sleeves, 
and  the  joint  proper  enclosed  in  a  lead  sleeve  wiped  on  to  the 


various  sections  have  been  supplied  by  Siemens  Brothers  &  Co. 
for  this  work.     A  typical  cross  section  is  shown  in  Fig.  16. 

{To  he  continued) 


Fig.  \Q. — Section  of  High-Tension  Transmission  Cable. 


lead  of  the  cable  in  the  usual  manner.  This  sleeve  is  protected 
by  a  pressed  steel  cover,  made  in  two  halves  and  bolted  together. 
The  armour  wires  are  held  at  each  end  of  the  cover  by  a  pair  of 
heavy  cast-iron  clamps  bolted  together  by  two  long  bolts 
which  connect  the  two  ends  of  the  joint.  The  bolts  arc 
tightened  up  until  all  strain  is  taken  off  the  joint.  An  addi- 
tional bondmg  of  the  sheathing  is  effected  by  tinned  brass 
plates,  placed  between  the  cast-iron  clamps,  and  con- 
nected by  a  tinned  copper  strap.  The  anangement  is  seen 
in  Fig.  15. 

The  cables  are  designed  for  a  working  pressure  of  11,000 
volts,  and  were  tested  at  the  works  at  a  pressure  of  25,000  volts 


CORRESPONDENCE. 


THE  AUDION  A^IPLIFIER. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  In  your  issue  of  July  16th,  p.  559,  you  publish  a  letter 
from  Di".  Lee  De  Forest  in  regard  to  the  audion  and  certain 
methods  of  its  use.  It  is  stated  that  the  reaction  relay  system 
of  amplification  and  its  adoption  for  beat  reception,  as  devel- 
oped and  patented  in  Great  Britain  by  Messrs.  Franklin  and 
Round,  are  the  inventions  of  Dr.  Lee  De  Forest,  discovered  by 
him  as  early  as  1912  and  demonstrated  before  the  Washington 
meeting  of  the  American  Physical  Society  in  April,  1914.  Dr. 
De  Forest  did  demonstrate  the  apparatus  as  he  says,  but  he 
neglects  to  add  that  his  right  to  claim  the  invention  was  chal- 
lenged by  Prof.  Pupin  in  the  presence  of  Prof.  Rutherford  and 
other  members  of  the  Society,  for  reasons  which  I  wish  to 
bring  to  the  attention  of  the  readers  of  The  Electriciax. 

For  a  number  of  years  the  audion  has  been  under  investi- 
gation at  Columbia  University  for  the  purpose  of  determining 
its  action  as  a  detector  and  repeater.  The  results  of  a  part  of 
this  work,  together  with  an  oscillogiaphic  study  of  the  var.ous 
phenomena,  carried  out  by  Prof.  Morecroft  and  myself,  were 
first  made  public  in  a  discussion  of  a  Paper  entitled  "  Long 
Range  Reception  with  Combined  Crystal  Detector  and  Audion 
Amplifier,"  presented  before  the  Institute  of  Radio  Engineers, 
Dec.  2,  1914,  by  Mr.  Haraden  Pratt.  A  more  detailed  account 
was  later  published  in  the  "  Electrical  Worid  ''  of  Dec.  12,  1914. 
During  the  course  of  this  work  I  discovered  the  regenerative 
system  of  amphfication  and  its  use  as  a  beat  receiver,  and  the 
results  of  the  work  along  these  lines  were  presented  in  a  Paper 
before  the  Institute  of  Radio  Engineers  in  March.  MiH.i'^ir 

Toward  the  end  of  I9l3,  however,  \pws  of  what  had  been 
accomplished  reached  Dr.  De  Forest,  who  thereupon  made 
various  attempts  to  secure  a  demonstration  of  my  system  and 
various  proposals  to  handle  it  commercially.  It  was  impossible 
for  me  to  become  associated  in  any  way  willi  Dr.  De  Forest, 
and  when  this  fact  became  apparent  to  him  he  at  once  laid  claim 
to  the  inventioa  as  his  ow^n.  Since  that  time  there  has  been 
issued  to  me  U.S.  patent  1.113.149  covering  the  reaction  or 
1  regeneiativp  system  of  amplification,  and  in  view  of  this  fact 
it  IS  difficult  to  understand  Dr.  De  Forest's  claim  of  this  prin- 
ciple. The  above-mentioned  patent  was  applied  for  Oct.  29, 
1913,  and  a  certified  diagram  of  the  second  figure  dattnl  Jan. 
30,  1913,  is  on  record  at  the  U.S.  Patent  Oftice.  Dr.  De  Forest 
did  not  apply  for  a  patent  on  circuits  involving  the  regenerative 
principle  until  March  12,  1914,  three  months  after  he  had  pro- 
posed that  I  submit  my  apparatus  to  him  and  allow  him  to 
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introduce  it  in  the  federal  stations  (Poulsen  system)  on  the 
Pa(;ific  coast ! 

The  above  communication  is  not  written  for  tlic  purpose  of 
urging  my  own  daijiis  in  this  matter,  as  the  two  publications 
above  referred  to  and  my  U.S.  patent  are  sufficient  evidence  ; 
it  is  written  simply  in  the  intf-rest  of  accuracy,  for  the  purpose 
of  presenting  in  Gicat  liritain  the  facts  as  they  are  known  in  tlu- 
United  States,  For  confirmati(m  of  these  facts  the  readers  of 
The  Electrician'  are  respectfully  referred  to  Profs.  Pupin, 
Arendt  and  Morecroft  of  Columbia  University. — I  am,  &c., 

Columbia  University,  E.  H.  Armstrong. 

New  York,  Sept.  28. 


THE  DIRKfTION  FINDER. 

TO   THE   EDITOR   OF  THE   ELECTRICIAN. 

Sir  :  In  my  letter  dated  September  22nd  I  promised  to 
inform  you  on  the  subjects  of  the  two  judgments  that  Prof. 
Artom  cited  in  his  letter  published  in  the  issue  of  TiTt;  Elk(  - 
trician  of  September  17th. 

I  am  now  in  a  position  to  declare  that  Prof.  Art-<jm"s  affirma- 
tions as  to  the  contents  of  these  judgments  are  incorrect  and 
misleading.  Neither  of  the  two  Italian  patents  cited  by  him 
was  subject  to  the  decision  of  the  Courts.  They  were  quite 
outside  the  issues  before  the  Courts.  No  der-laration  alxtut 
the  inventoi-s  of  the  sul)ject  of  these  patents  is  contained  in  the 
judgments.  The  question  of  the  inventions,  if  it  exists,  remain« 
unprejudiced. 

The  tenaeity  of  Prof.  Artom  in  claiming  the  invention  of 
the  radiogonometer  is  only  e(juiille(l  by  his  obstinaey  in  refusing 
the  proofs  of  his  affirmaticms  ;  but  it  should  l)e  remarked  that 
his  claims  are  never  clear — they  are  always  hidden  under  formal 
iiitifices. 

Sijiiilaily,  at  the  Intemati<mal  Electrical  Congress  held  in 
Turin  in  15)11,  in  the  section  of  Telegraphy  and  Telephony, 
the  ])res!d<-nt  of  which  was  Major  O^Meunt.  Prof.  ,\rfom 
followed  the  same  course,  consisting  in  making  general  claims, 
in  sowing  the  doubt  and  in  refusing  proofs.  To  my  several 
demands  for  proofs  he  did  not  answer  ;  he  preferred  to  con- 
tlniie  his  ]»erso)iiil  and  genei-al  attacks. 

This  skirmish  has  now  lasted  eight  years  :  it  is  time  to  put 
an  end  U)  it. 

Capt.  Tosi  and  myself  have  several  times  proposed  to  Prof. 
Artom  to  submit  the  (juestion  to  a  commiKsi<m  of  t4'cliniciil 
men,  chosen  by  the  two  parties,  but  Prof.  Artom  always 
refused.  Now  I  repeat  here  formally  the  same  invitation  to 
him  :  \\  ill  he  submit  ihe  (|nesl.ion  to  a  commissi(»n  ?  Will  he 
give  ill  this  joiiniai  the  proofs  of  his  alleged  inventions  ( 

If  Prof.  Artom  will  not.  accept  any  of  these  solutions.  I  have 
the  right  to  re(|uire  him  not  to  trouble  me  any  longer  with  his 
iiiifoiiiidrd  viMriiiiinatioiis.      1  am.  &c., 

EiiL'lii.  u  l.-^-P.;.ni-,  (»ct.  s.  E.  Bellim. 


K.\irril  RESISTANCE. 
TO  THE  editor  of  the  electrician. 

SiH  :  With  refen-nce  to  the  interesting  Pa^MT  by  Dr.  E.  W. 
Mairhant  in  The  Electrician  of  the  17th  ult.,  it  may  1k«  of 
int^-rest  lo  meiiliou  that  the  limiting  case  of  the  hemispherical 
earth  logelher  with  several  oilier  cases  i.s  found  in  (iray  and 
Matthew's  '"  Fi*  .sscl's  Functions.'  p.  12.1.  rl  srt/.  Interesting 
as  this  method  of  viewing  th«i  ])rol)lem  is,  I  am  not  at  all 
satisfK-d  that  this  is  the  correct  method  of  considering  earth 
resistance. 

Am  cNamph'   will  make  this  clear.     The  n»nistance  tx^ticrrii 
two  ele<-tiodes  of  radii  <i   of  cyltmirical  s««ction.  inserted  a  dis- 
tance. /.  into  a  conducting  lamina  of  IxiJIij  condncdng  material 
and  a  distance.  I)  apirt  is  : 

'l-jt^'   ^^.j  approximat.lv  . 

Conse(|uently.  if  the  «listance  and  size  of  «'lectr«Hlcs  is  ronsttint. 
we  slumld  «'.x]H'ct  that  the  r    •  *    •  '     n  earth  should  varv 

not  as  the  area  of  electrode,  i 


Taking  Dr.  Marehant's  figures  his  results  are  : — 

■^    •      ,  copper         27 

Ratio  nf  areas  : *-*7- — ^— -  =4-65. 

iron  pipes     0-8 

1  41 

Ratio  of-^- =- -=6-2I. 

resistances     6-6 

Now,  we  are  told  the  copper  plate  was  at  a  depth  of  6  ft.,  and 
iron  pipes  were  only  inserted  1  ft.  Hence  the  ratio  of  resis- 
tances being  inversely  as  the  depths  should  be  6/1.  Th3  ratio 
above  is  the  ratio  of  the  mean  of  his  values,  and  we  see  it  is  a 
much  closer  agreement  than  the  ratio  of  the  surfaces — viz.,  4-65. 

My  view  of  the  matter  is  that,  provid&l  the  area  is  sujicient  to 
make  a  good  contact,  the  resistance  depends  on  the  depth. — 
I  am.  &(•.. 

Millhill,  Oct.  12.  W.  H.  F.  Murdoch. 


THERMAL    CHARACTERISTICS    AND  INTERMITTENT 

RATING. 


Summnry. — Reference  is  made  to  the  sjMT^ral  thforv  of  heating  and 
coolini:.  and  values  are  given  of  the  heatiu::  time-constants  of  various 
machiooi.  The  load-factor  method  of  ratinsr  iatermittent  machines  is 
dcscrilx'd  and  the  principles  are  Ulastrated  liv  means  of  examples.  In 
conclusion,  an  account  is  given  of  the  R.M.S.  method  of  rating. 


In  recent  years  several  unportant  Papers  on  intermittent 
rating  have  been  written,  and  certain  of  tliese  are  enumerated 
in  tlie  bibliography  at  the  end  of  this  article.  From  the  point 
o{  view  of  the  student  these  Papers  are  unsatisfactory  in  so  far 
as  they  assume  knowledge  which,  as  a  rule,  he  does  not  possess. 
At  the  same  time  the  problem  is  of  live  engineering  interest. 
In  our  lectures  on  the  subject  we  have  made  a .  practice  of 
roughing  out  on  the  blackboard  the  elementary  theory  of 
the  thermal  characteristics  before  deaHns  with  the  enj'ineerinj' 
side  of  the  problem,  and  in  the  follow  iig  note  the  elementary 
theory  referred  to  is  set  out.  It  was  drawn  up  after  reading 
Prof.  Kaj)p'8  treatise  on  '"  Transformers", "'  and  is  partly  based 
on  the  method  therein  described. 

Note  on  the  General  Theory  of  Heating  and  Cooling. 

The  Uenthuj  Cf/nT.-— Assuming  that  the  heated  body  is 
homogeneous  and  that  a  const-ant  annmntof  heat  is  generated 
in  it  uniformly,  the  e«|uati<m  to  th(^  heating  curve  can  bo 
deduced.  Thus,  in  a  motor  ruiming  under  normal  conditions 
on  a  certain  load  there  will  be  a  cert^iin  loss,  W,  which  raises 
the  tempi'rature  of  the  motor,  and  the  tem])erature  will  con- 
tinue to  rise  till  the  heat  generated  is  equal  to  the  heat  dissi- 
])nted. 

Denoting  the  final  temperature  ri.se  by  Of  we  have  for  the 
stable  condition. 

Of^W^X.k (1) 

wherein  A     area  of  coolincr  surface  and  k  is  a  s|>ecific  dissipation 
factor. 

!/'t  0  l>e  the  temperature-rise  of  the  motor,  above  surrounding 
objects,  after  iK'ing  heated  for  time  /.  For  a  small  tempeiaturo 
ris«'  dO  the  energy  stored  is  M.s.f/0.  wherein  M^-mass  of  body 
and  .T  --  .specific  heat.  In  the  corresponding  interval  of  time 
<U  the  eneigy  dissipated  from  the  surface  of  the  motor  is 
(i.\.k.iU\  and  (he  heat  supplied  during  this  time  is  W.r//. 
Therefore,  since  Jieat  sujiplied— heat  stored  |  he.at  dissipated. 
we  have  :  W .dt  —  yX.sjlO^.O.X.k.dt.  which  may  be  written 

dO 


0- 


A./.-     , 
A.* 


Ill  t  hi>  form  the  equation  is  at  once  recognistd  as  leading  t« 

0=0^l_e-«/Tj,       (2) 

wherein  f  is  the  ba.so  of  the  natural  svsti'm  o(  logarithms  and 
T      M.."!     \.k  IS  a  constant  f<tr  a  given  motor. 

In  order  to  determine  the  time  t  required  to  produce  a  tem- 
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poraturc  rise  d  it  is  more  convenient  to  put  equation  (2)  in  the 
form 

t=T^\o^e{0fl{0^~6)} (3) 

Tlie  curve,  Fig.  1,  lias  been  plotted  from  equation  (2).  In 
drawing  the  curve  it  is  convenient  to  take  the  three  points  : 
t=0,  6=0;  t=T^,  0=0-63(9/;  and  t=3T,„  0=0-%0f:  and  to 
remember  that  OB  is  a  tangent  and  AC  an  asymptote  to  the 
curve.  Since  the  final  temperature-rise  Oj=W  -i-A.k,  it  is 
evident  that  if  we  know  the  tenqierature-rise  for  a  given  loss 
we  are  able  to  determine  the  temperature -rise  for  any  other 
loss  by  simple  proportion,  because  A  and  k  arc  constants  for 
a  given  motor. 

Values  of  T/,. — In  the  simple  case  considered  the  heating 
time-constant  T;i=(mass  X  specific  heat)-^(area  of  cooling  sur- 


Tn 


Time.  2Tjf^ 

Fig.  \. — Heating  Curve. 


face  X  specific  dissipation).  For  a  non-homogeneous  body 
heated  in  different  places  at  different  rates,  the  most  important 
factor  influencing  T/j  is  the  ratio  :  Weight  ^  effective  cooling 
surface.  According  to  Grice*  for  open-type  machines  T^^ 
varies  from  1  to  1-67  hours  for  armatures  up  to  24  in.  in  diameter 
and  from  TGT  to  2-5  hours  for  armatures  of  21  in.  to  100  in.  in 
diameter.  For  machines  of  the  enclosed  type  T^  varies  from 
1-67  to  3-33  hours  for  armatures  up  to  15  in.  in  diameter,  and 
from  3-33  to  5  hours  for  armatures  of  15  in.  to  26  in.  in  diameter. 
Armatures  ventilated  by  ducts  and  vanes  blowijig  air  on  to  tho 
heated  parts  usually  have  .a  low  value  of  T/„  and  values  of  0  C 


run  light.  If  the  temperature  fall.s  dfj^  the  energy  .stored  w 
~}>l.s.dO,  and  the  energy  dis.sipatcd  in  the  time  dl  u*  f).\.k^.dt, 
therefore  :   ~yi.s.dO=^0.\.k^^At,  from  whi<;h 

0=Of.e''''\ 

wherein  Tc^M.s-^  A.^^. 

With  th(!  motor  at  re.st  the  co'iling  surface  will,  as  a  rule,  be 
less  efficient  than  with  the  armature  in  motion.  Hen-  '  'le 
c()oling-(  urve  the  specific  (lissipiitif»n   far-tor.  k^.   u.  r 

from  /.;  for  the  heating  curve. 


Tc  T/me  3T^ 

Fig.  2. — Cooling  Curve. 


to  1-16  hours  are  common.  Shunt  field  coils  have  a  value  of 
T/,  varying  from  1-67  to  2-67  hours.  In  high-tension  alternators 
the  thickness  of  the  insulation  retards  the  cooling  and  Iceeps 
T/,  comparatively  high.  For  transformers  the  value  of  T/,  is 
very  variable,  but  it  may  reach  anything  up  to  9  or  10  hours. 

The  Cooling  Curve. — Next  consider  what  happens  on  stopping 
the  motor,  or  on  removing  the  load  and  allowing  the  motor  to 

*  "  Heating  and  Cooling  of  Electrical  Machinery,"  "Journal"  Inst. 
E.E.,Vol.LI.,p.840. 
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Fig.  3. — Intermittent  Run  ox  a  Cycle  of  Short  Dl-ratio.v. 

The  cooling-curve  is  depicted  in  Fig.  2.  In  skctchiag-in  tlie 
curve  it  is  convenient  to  take  tlie  three  points  :  l—^K  0=0j  ; 
t=Tc,  Q=0-TiOf ;  and  f=3T,,  0-^=O-O50„  and  to  remoiuber 
that  AD  is  a  tangent  and  OX  an  asymptote  to  the  curve. 

Equation  (4)  can  also  bo  put  mto  the  form, 


<=Tclog:(9,--0) 


(5) 


Armed  with  a  thorough  understanding  of  the  above  principles 
the  student  will  have  little  difficulty  in  following  the  argument 
oiven  below  on  intermitt-ent  rating. 

Intermittent  Rating. 

On  intermittent  work  the  motor  will  run  under  load  for  /, 
minutes  and  will  run  unloaded,  cr  be  at  standstill,   for  t.. 


Of 


^1 

0) 
3 

I- 

O  Time. 

Fig.  4.— Thermal  Characteristic  ox  Intermittent  L  'ai«. 

mimites,  nuiking  a  cycle  of  t^^i..  minutes'  juration.  Two 
cases  of  intermittent  running  have  to  be  considered,  namely  : 
(a)  the  cycle  of  short  duration  and  {lA  the  cycle  of  long  duration. 
[a)  Intennitient  Running  on  a  Cgcle  of  Short  Duration.— Tsike. 
as  a  typical  example  a  crane  motor.  On  a  long-hour  run  the 
motor  heats  up  as  shown  by  the  curve  (A),  Fig.  3,  juuI  on  an 
intermittent  lun  of,  say,  one-thinl  load-fact oi,  with  the  load 
"  on  "  for  five  minutes  and  '"  off  "  for  \0  minutes,  the  thermal 
characteristic  takes  the  form  of  a  saw-tooth  curve  (B),  Fig  3. 
It  is  composed  of  parts  of  the  heating  and  cooling  curves. 
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Starting  cold,  and  lunning  under  load  for  five  minutes,  the 
motor  warms  up  as  shown  by  the  curve  Oa.  On  stopping,  the 
motor  cools  down  for  10  minutes,  as  indicated  by  6c  on  the 
cooling  curve.  This  little  bit  of  the  curve  is  sheared  over  to 
the  left  to  ad,  till  h  and  a  coincide.  In  this  manner  the  entire 
curve  (B)  has  been  drawn,  and  it  will  be  noticed  that,  aft<?r  a 
time,  theimal  equilibrium  is  established;  or,  rathei,  that  the 
temj)crature-risc  during  the  running  period  is  equal  to  the  fall 
of  temperature  during  the  idle  period. 

To  obtain  quantitative  results  it  is  less  laborious  to  investi- 
gate this  condition  mathematically.  In  order  to  make  the 
notation  clear,  Fig.  4  has  been  prepared.  From  equation  (3). 
for  the  heating  period, 

h=lu\o^c{(Oj-0^)---{0,-0,)\     ....     (6) 

and  from  equation  (5),  for  the  cooling  period, 

/2=T,log,  (Oi-O,) (7) 

Eliminating  0^  from  equations  (fi)  and  (7)  and  solving  for  0^ 
we  get 

0i=C»,(e"^'i+'2>>T/,-e'2/'AT,,)^(e:.^/,+':V/^T^,_]),    .     (S) 


wl 


.'iicrcm  tp- 


-T„ 


A  numlter  of  important  conclusions  can  b*^  drawn  from  this 
equation.  Jn  an  intermittent  motor  the  cycle  is  generally 
of  short  duration.  We  mav,  therefore,  put  £('<''i+'i)/'('i'^ 
=  l  +  {('/^/,+'2)  '/'^'a{»  and  e'2/^'',,  =  l+(<2/v;T,,).  Hence  the 
expression  forO,  (licjuation  8)  becomes 

and  since  temperafur.-'-riso  and  lost  power  are  proportional,  we 
have  also 

from  which  W^WjCy^^i+^j)^'/''! ('J) 

wherein  W  is  the  lost  power  corresponding  to  the  allowable 
intermittent  load  whirh  produces  the  same  temperature-rise 
as  tlic  lost  power  \V,  on  c(»ntinuous  working. 

If  llie  licafinj;  an<l  cnolirnj:  tiinc-f onst.ntt's  arc  equal,  then 
T/^— 1,  and 

\V=\Vi(/i-i-^)-f/, (10) 

This  equation  shows  that  the  allowable  loss  on  any  load-factor 
is  inversely  proportional  to  tlie  load-factor.  Thus  in  Fig.  3, 
on  account  of  the  smallncss  of  the  peaks,  the  saw-tooth  curve 
may,  without  apprtM  iable  error,  be  replaced  by  the  smooth 
curve  shown.  .\j>plied  int^-rmitt^'Utly  on  one-third  load-factor 
the  load  which,  when  continuously  applied.  j)roduces  a  fii'.il 
tenqtcralure-rise  <»f. '}(»'('..  will  only  prodiic«i  a  final  temperat uiv- 
rise  of  50/3  — 16-7°C.  It,  f(»llows.  therefore,  from  equation  (1) 
that  under  the.se  conditions  the  allowable  loss  can  Ih*  trebled. 
Hence  a  loss-load  curve  (which  can  be  drawn  from  the  efficiency 
curve)  enables  us  to  asci-rtain  the  allowable  loa<l  for  a  given 
load-factor.  This  applies  equally  to  the  general  case,  namelv. 
when  tlie  time-constants  arc  unerpiftl. 

(To  he  mud  tided.) 


INSULATING  COMPOUNDS  IN  TEI  EPHGNY.* 


For  8on>e  eonnidernhle  time  efTort,s  wrn-  nindo  l»y  l'o^t  Oflieo 
cnginoorH  to  di«tjp\'pr  some  coui|)oinul  winrh  would  do  nwny  with 
th(>  in<'<>ii\enieM<e  nn(I  «|;(i)(ic>r  <if  using  ;i  liealoil  iMtt  in  •■  s 

the  top  of  a  |x>l(- (>r  l.nli|i>r.     The  eonn>o(ni(l  formerly  \i  .;; 

in  the  tojw  of  terminal  ami  leading-in  insulntors  wa.'«  solid  Rt  ordinary 
lrmperat\nv.  and  n^qninnf  t<t  lie  heato«l  to  melt  if  for  jiouring  in. 
(Jr-eat  (liOiiulty  was  rx|>eripner<l  ni  evulvini;  a  rnmixunul  v  hirh 
Would  e(imliim<  the  followinft  qualifies  : 

( I)  Sift  enough  to  l>o  easily  and  convenient  1\  '  ■  n|d  nito  the 

in.sulator  fop  ;    (2)  not  matonally  UTected  in  e«'!  y  by  changes 


of  temperature  likely  to  be  met  in  practice ;    (3)  high  insulation 
resistance  drj-,  and  maintained  when  in  contact  with  water. 

Many  mixtnres  w^re  tried  and  found  wanting  before  a  rehable  one 
was  secured.  A  mixture  of  coal-tar  and  whiting  having  been  found 
verj'  successful  in  sealing  the  joint*  of  stoneware  ducts,  it  was  thought 
that  a  compound  of  this  nature  might  possibly  be  u.sed  in  the  above 
connection.  Two  compounds  were  accordingly  made  up  of  (a)  coal- 
tar  and  whiting  ;  (6)  coal-tar  and  French  chalk. 

In  spite  of  careful  drying  of  the  whiting,  mixture  (a)  proved  useless 
h>oth  on  account  of  low  insulation  resistance  dry  and  a  progressive 
drop  in  resistance  when  immersed  in  water.  As  whiting  (calcium 
carbonate)  is  a  comparatively  soluble  salt,  this  is  not  surprising. 
ComjKtund  {b),  however,  gave  a  high  insulation  resistance  and  no 
progressive  drop  in  resistance  on  immersion,  French  chalk  (mag- 
nesium silicate)  being  practically  insoluble  in  water.  The  French 
chalk  was  carefully  dried  b\'  heat,  and  mixtures  of  several  consist- 
encies made  up  and  experimented  on  in  insulators  wired  up  as  in 
general  use. 

The  best  mixture  was  of  about  the  consistencj-  of  marzipan  at 
ordinary  temi)eratures,  and  this  varied  only  slightly  up  to  150°F. 
This  compound  was  of  a  somewhat  drj*  and  inehi-stic  nature,  and  a 
small  ad<lition  of  jjalm  ])itch  was  suggested  to  make  it  more  plastic. 
This  on  trial  turned  out  an  improvement  l>oth  in  consistency  and 
insulation  resistance,  provided  not  too  much  pitch  was  added,  as  the 
mixtuie  would  then  become  too  hard  at  an  ordinary  temperature  but 
too  fluid  at  about  100°F. 

The  compound  was  also  frozen  in  a  mixture  of  ice  and  salt  at  a 
temixrature  in  the  proximity  of  0"F.  It  heoanio  harder,  hut  by  no 
means  brittle  or  liable  to  crack. 

The  most  satisfactory  mixture  was  made  uj)  of  56  per  cent.  French 
chalk,  .'{2  jx*r  cent,  palm  pitch  and  12  per  cent,  coal-tar  (by  weight). 
The  insulation  resistance  in  the  case  of  an  ordinary  insulator  wired 
u\)  was  infinity  when  dry  or  immediately  after  immersion  in  water  ; 
and  there  was  no  droj)  after  jjrolonged  immersion. 

The  cost  of  this  compound  works  out  at  about  Id.  per  lb.  It  is 
also  of  simpler  comjxjsition  than  thecomjx)und  hitherto  used,  and  is, 
on  the  whole,  expected  to  prove  a  consideralile  advance  on  previous 
jjractiee. 

The  compound  is  to  be  thoroughly  pressed  into  the  cavities  of  the 
insulators  so  as  to  enclose  completely  the  bare  wire  joints,  care  being 
taken  to  see  that  the  cavities  are  quite  dry  before  it  is  put  in. 

This  plastic  comjjound  is  now  used  also  for  sealing  the  joints  in 
subscribers'  premises  between  the  Iea<ling-in  pa{x^r  core  cables  and 
the  cable  >is<>d  as  hou.se  leads.  A  mo<lilioation  of  the  above  com- 
{X)un(i  consists  of  47  parts  by  weight  of  French  chalk,  47  of  coal-tar 
and  1)  of  palm  pitch. 
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M2.  "  Engini«ering  for  Architocfj*."     By  D.  C.  Bond.     Rs.  (ki.  net. 

r.nS.  "  Russian  Self  Taught."  By  Thimm  and  Marshall.  (Russian 
and  Roman.  1  O     2s.  fi<l.     (2s.  !♦(!.). 

.-,04    "Tut  :   r.oitjht."     By  ('.  .\.  Thimm.     (Turki.sh  and  Roman 

^.)     2".  <«i.  (2s.  *M\.). 
»,tuantitaluc  Laws  in  Biologicnl  Chemistry."     By  S.  Arrhcnius. 
fis.  net  (t?s.  .Id.) 

.'W.  "  Mathematics  for  M.-ichinists.*"  By  R.  W.  Burnham.  .'Vs.  M. 
11.  1  (.-.s.  lOd.) 

.V.I7.  "  Five-Figure  Mathematical  Tables."  Bv  R.  Chapjioll.  .">s.  net 
(.w.  M  ) 

ri5»H.     '  EnEin.N-rine  for  Architect*.'     By  I).  C.  Tonil.     Ss.  r>d.  (8s.  <.»d.) 

AJW.  "  I'ractJcal  Exercises  in  Heat  :  l^boratorv  Course  fiir  Schools  and 
<■  ollcgc*.'     By  E.  S,  A.  Robson.     2s.  6d.  (28.  J»d.) 
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COMMERCIAL  TOPICS. 


J  J  Another  disa,greeable  consequence  of  the  war  is 

P  ..  to  be  found  in  the  announcements  by  the  rpAlwr^y 

P  .       ^  compa,nies  as  to  the  increase  of  rates  (subject  to 

statutory  maxima)  by  goods  trrin  of  from  Ls.  to 
2s.  6d.  per  ton,  and  on  perishable  produce  by  pp.ssenger  train  from 
.3d.  to  4d.  per  cwt.  So  far  as  these  notices  have  been  issued  up  to 
the  present  moment  the  new  rates  refer  only  to  goods  sent  from 
England  and  Wales  to  Ireland,  but  it  may  be  that  this  is  only  ?.  fore- 
taste of  what  is  to  come.  Those  enga.ged  in  the  electrica,!  industries 
who  have  business  with  Ireland  should  make  themselves  acquainted 
with  the  new  tariff,  which  comes  into  effect  on  Nov.  1,  1915. 


r*..*!.,!*:^.,  «*  *K^        Con!5iderable  importance  will  be  r^ttached  by 
Dennition  of  the  j    ^  •  i  c       /      i    •  •  i    i.       i  r 

tprm  "  Workman  "  u^^^ustrial  hrms  to  a  decision  given  last  week  by 
the  Coventry  Munitions  Tribunal,  in  the  matter 
Of  an  application  by  a  draughtsman  for  permission  to  leave  the  service 
Of  one  firm  to  enter  that  of  a.nother.  In  times  like  the  present  it  is 
Essential  that  such  decisions  should  have  the  full  authority  of  the 
^aw  to  support  them,  and  it  is  difficult  to  believe  that  the  Coventry 
decision  would  stand  this  test.  It  may  be  that  a  draughtsman  is  not 
a  "  workma,!!  "  within  the  literal  meaning  of  the  word,  but  his  posi- 
tion in  the  industry  of  engineering  must,  we  hold,  bring  him  within 
that  categor3\  If  it  is  legal  for  a  draughtsman  to  leave  his  employ- 
ment in  the  manner  described  before  the  Coventry  Tribunal,  then 
one  of  the  objects  of  the  appointment  of  these  tribunals  seems  to  us 
to  be  in  jeopardy. 


Halfpenny 
Postage. 


In  The  Electrician  for  Sept.  24  (p.  902),  we 
expressed  the  view  that  the  re-arrangement  of 
the  postal  charges  by  the  Budget  proposals  of 
the  Chancellor  of  the  Exchequer  would  most  prejudicially  affect  the 
electrical  trade.  In  view  of  the  importance  of  this  matter  to  industry 
generally,  it  is  satisfactory  to  record  that  a  great  united  effort  was  being 
made  by  genera,!  traders,  printers  and  publishers  to  bring  about  the 
abandonment  of  this  unpof)ular  proposal.  The  view  generally  held 
was  that  all  trades  would  suffer,  and  that  some  trades,  including  the 
electrical,  would  be  seriously  affected  by  the  abolition  of  cheap 
postage  rates.  The  fact  that  the  International  Postal  Convention 
secures  to  other  countries  the  advantage  of  the  halfpenny  rate  into 
this  country  was  a  deciding  factor  against  its  abolition  in  the  United 
Kingdom.     It  is,  therefore,  gratifying  to  know  that  the  agitation 


Electrical  Progress 
in  China, 


against  the"|Chancellor's  i)rojj'jsal  has  been  Hucc.-.-v.-ifuL  \o  uuch 
unpopular  financial  re-arrangement  has  been  .suggested  since  Robert 
Lowe's  match  tax. 

41         *         «         « 

In  our  last  issue  we  gave  an  abstract  of  the 
British  Consular  Report  for  the  year  1914  for 
the  Shanghai  district.  The  subject  dealt  with 
is  an  important  one  and  it  deserves  the  serious  attention 
of  electrical  manufacturers  and  exporters.  The  rejjort  Is,  how- 
ever, somewhat  belated,  because  in  our  is.sue  for  .June  18  the 
annual  report  and  accounts  of  the  Shanghai  municifK-.l  elec- 
tricity dc2)artmont  were  .set  out  in  full.  In  that  Ls.sue  we  empha 
sised  the  growing  importance  of  the  Chinese  market  for  electrical 
machinery  and  apparatus.  At  Shanghai  alone  the  output  of  the 
municipal  electricity  works  increased  to  over  40  million  unit.s,  com- 
pared with  21  million  units  in  1913,  the  increase  l>eing  mainly  due  to 
the  greatly  increased  demand  for  electrical  energy  for  motors,  rr.dia- 
tors,  &c.  Many  cotton  mills  and  factories  are  connected  to  the 
mains;  1,500  radiators  have  been  installed  in  Chinese  houses,  and 
the  small  motor  is  exceptionally  popular.  Important  extensions  of 
the  Shanghai  generating  pla,nt  and  mains  are  in  progre.ss,  and  it  is 
satisfactory  to  note  that  German  n^achhiery,  which  has  hitherto  been 
employed,  will  be  displaced  by  British  goods.  The  consular  report 
lays  particular  stress  on  the  special  features  of  the  German  trade,  and 
the  reasons  for  its  successful  development  in  China.  There  are  many 
large  towns  and  important  commercial  districts  in  China,  which  may 
almost  be  said  to  be  a  virgm  field  from  the  electrical  point  of  view. 
but  combined  action  by  British  electrical  manufacturers  and  ex- 
porters Avill  be  necessary  in  order  to  capture  and  retain  the  Chinese 
trade.  We  are  aware  that  there  is  an  existing  organisation  (the 
British  Enguieers'  Association,  which  was  formed  in  April.  1912)  for 
advancing  the  interests  of  British  manufacturing  engineers  abroad 
and  e.si3ecially  in  China,  but  we  believe  that  electrical  manufr.cturers 
and  machinery  exporters  and  dealers  might  also  co-operate  among 
themselves  in  order  to  study  the  electrical  prospects  in  China  and  the 
Far  East.  There  is  no  reason  Avhy  this  newer  organisation  should 
not  work  in  harmony  with  the  existing  association,  and,  in  fact,  wc 
think  the  two  could  be  of  mutual  assistp.nce.  At  all  events  now  is 
the  tune  to  prepare  for  that  expansion  of  the  exjwrts  of  this  countrj- 
which  is  so  vital  for  its  continu?Jice  as  the  pioneer  of  peacef  al  develop- 
ment and  progress. 

Special  attention  may  well  be  directed  to  the  return  to  this  c  juntr>- 
of  Mr.  T.  M.  Ainscough,  who  was  appointed  by  the  Board  of  Trade 
special  commissioner  to  inquire  into  the  pros{)ects  for  the  develop- 
ment of  British  trade  in  China.  We  refer  to  this  matter  imder 
"  Foreign  Notes."  The  opportunities  for  trade  with  China  are 
regarded  by  many  who  have  had  the  subject  under  consideration  to 
be  exceptionally  good.  Chma  is  settling  down  into  a  more  peaceful 
condition  than  for  a  long  time  past,  and  it  is  well  known  that  the 
Japanese  commercials  and  industrials  are  opening  up  trade  in  many 
parts  of  the  vast  Empire.  Some  idea  of  the  {wssibilities  of  trading 
in  China  is  furnished  by  a  statement  i-ccently  made  by  the  British 
representative  for  the  consular  district  of  Tientsin  that  that  port 
serves  a  population  roughl}*  estimated  at  80,000,000. 
population  of  1,500,000,  Tientsin  SOO.OiK). 


Peking  has  a 


Visiting 


Day. 


The  practice  of  visiting  the  generf;ting  and  sub- 
stations on  the  part  of  Municiptil  Electricity 
Committees  is  an  axcellent  one,  and  should  be  indulged  in  at  least 
once  a  year.  During  normal  times  it  may  be  made  the  occasion  of  a 
little  festivit}',  but  inwartimea  •"dry"  visit  should  In?  theorvlorof  the 
day.  Among  company-owned  undertakings  a  regular  inspection  by 
the  shareholders  either  individually  or  in  bulk  might  he  x)n- 
sidered  impertinent  interference,  at  any  rate  by  the  te^^h- 
nical  staff.  With  municipal  stations  a  more  democratic  spirit 
seems  to  prevail,  and  in  many  large  towns  the  visit  of  the 
committee  promotes  interest  and  is  mutually  hcl|)ful.  at  least,  we 
think  this  is  the  case.  As  we  recorded  recently,  the  Glasgow  Cor- 
poration during  the  past  week  had  a  meeting  of  its  members  at  the 
site  of  the  new  station  at  Dalmarnock,  the  UH\(KH)  kw.  plant  that  is 
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to  be,  and  subsequently  a  large  electrical  sh<j\vroom  in  .Sauchiehall- 
street  was  opened.  A  pf)int  worthy  of  note  in  regard  to  the  latter 
is  the  co-of)eration  between  the  electricity  department  and  the  city 
electrical  contractors  ;  this  stands  out  in  sharp  contrast  with  the 
policies  of  inactivity  or  antagonism  which  prevails  in  many  other 
cities  and  towTis  throughout  the  countrj'. 

*         *         *         * 

Enemy  Cable      By    way   of    the    Postmaster-General's   recent 
Messages.  announcement     that     telegrams     for     neutral 

countries,  for  Serbia  and  for  Russia,  would  be 
dehiye<]  (an  order  promptly  withdrawn)  attention  is  called  to  the  fact 
that  the  (ierman  and  Austrian  Empires  are  entirely  dejjendent  on  the 
Allies  for  any  communication  (commercial  or  otherwise)  with  the 
outer  world. 

Tt  is  true  that  Germany  can  still  send  her  cable  messagCB  to  Scandi- 
navia, or  mipht  communicate  with  Greece  throu{rli  Roumania  and  Bul- 
garia. But  io  roach  the  great  i)!aceK  of  the  world  her  mej-sajjes  muft  ]>aKf! 
over  cables  which  land  in  t<'n-!torieK  of  one  or  other  of  the  Allies.  Fnjm 
Scandinavia  the  only  Cf)mmunieation  by  cable  to  the  West  and  thence 
t^>  th(!  Far  East  is  by  way  of  the  {{ritish  Isles,  (ierinany  can,  of  course. 
x^iid  wire|(tKK  me^;saJ^eK  to  the  I'nitcKi  States,  luit  the  wireh'ss  stations  in 
that  country  have  ikjw  all  come  under  T.S.  Government  control. 


IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  the  week  Oct.  4,  191.>,  to  Oct.  0,  1915. 


In  view  of  the  incn;aseil  interest  which  is  Ix-ing  taken  in  the  sulijcct  of 
the  ini))()rtation  into  and  the  e\portatif)n  of  Klectrica!  Manufactures 
from  tiic  rnit<(l  Kingdom,  we  resume  our  weekly  lists.  (.S'cc  aito  note 
at  fool  of  Exports.) 

IMPORTS. 

FoL}CES70i^E.— France :  Urienurreratrd.  6pkg3. 

Liverpool. — Madeira :  Elec.  motorr.  2  pkgs. 

London. — U.S.A.:   Elec.  machinery,  £2.578:   carbon    candles,    £156:  ■z, 

£105;  elec.  lamps,  £680;  telephone  materials.  £546:  unenumerated,  £2.066  s. 

Switzerland ;  Carbon  candles,  £215  ;  unenumerated,  £532.     Holland .■  Elec.  lampj,  t.J.478 

27  pkps. :  wire  and  cable,  £220  ;  elec.  machinery,  £74  ;  unenumerated.  £36.  France.' 
Eltc.  limpj.  £250  :  carbon  candles,  £674.  Denmark:  Unenumerated,  £820 — 152pl;gs. 
Jtaly :  Unenumerated.  £17.  Sweden:  Elec.  lamps,  £100.'  dec. machinery.  £1.517;  lamp 
part".  £422.     Norway:  Unenumerated.  £15.     Spain:  Elec.  carbon?.  478  pkgs. 

EXPORTS. 

To  AusTRAi-AsiA.—y4«cA-/a«rf.-  Wire  and  cable, £1.91 4  ;  elec  mn''^' C37  :   uner.u- 

merafed,  £440.  Melbourne:  Wire  and  cable,  £1,518:  elec.  mac  38:  unenu- 
merated. £1,325.     5yrf'r<y.-  Unenumerated,  C104.     Wellington :  E.       : -jr.     f,,109; 

v.'ire  and  cable,  £2,328 ;  unenumerated.  £1,253.     Brisbane:  Wire  and  cabi'  :. 

machinery,  £39  ;   elec.  eIow  lamps,  13,033  (No.; ;  unenumerated,  £1.205.    C'  'j  .• 

Wire  and  cable,  £1.474;  leleeraph  material,  £162;  unenumerated,  £131.  Luncdin : 
Wire  and'cable,  £1.752  ;  unenumerated. £313  WoAaW.- Elec.  machinery. £25.  Lyttelton: 
Unenumera'ed,  £145.  Adelaide:  Wire  and  cable,  £58:  unenumerated.  £149.  Perth: 
Elec.  machinery.  £749:  unenumerated.  £103.  Cairnz :  Unenumerated.  £307.  Nelson: 
Teletjraph  m,-.1erials,  £36.      Wanganui:  Wire  and  cable,  £1.210:    •■-..-•....-—--    ^70. 

AhHiCA.— Durban :    Elec.    machinery.    £645;    unenumerated,  : 
Unenumerated,  £561,      Ca/^e  Town:    Unenumerated.   £291.      t.  j- 

merated,  £19. 

EavFT.—  Alexandria :  Wire  and  cabl*.  £270  •  e1«c.  clow  lamps, 2.000  (No.);  telegraph 
materi.il,  £200;   unenumerated,  £&"     ■      —  :mera1ed,  £19. 

Aden.     TelcCTaphmaterial.  £11  ; 

Sduth /■••■   '~ "    '"■•-■    •  '      •  ■■■  •'<-<•  ,.--    — -_. 

£231  ;   tel' 

/quiQW.:  L 

Wire  and  cable,  £25  :    ui,' 

tele^iarh  material,  £15. 

Japan.      Yokohama:  1' 

U.S.A.     New  York:  U 

India.    Cryi  '' 

14,832  (no.):  • 
\fj ,  I .  .1). 


;.  it\.    Hio  Janeiro :  Unenumerated.  £t»l  ;  Collao: 
'•'/ir»  and  cable.  £80  ;  unenumeratwd,  £193. 
!  !40.     Kobe:  Unenumerated,  £17. 
47. 


i 
Wi 
P' 
F. 

Si.    M>    ,  ..... 
Pi  iKll'i-.Al  . 

H.  n  -':. 
R 
Wit'- 

Italy.     c>. /:. .. . 
Moji. — Wire  an; 


ingapore:  Unenumerated,  £2Z     Karachi: 
Grtnada:  Uncnumerafwd.  £10. 

£300.     Boulogne:  Unenu- 

•  ted,  £305. 


•)7. 


:  -  472 ;  Unenumerated,  £81. 
£l,OSS;    unenumerated,  £774. 


Anhangtl . 


FOREIGN  GOODS  (duty  (aid  and  fifo). 


£49,      /•  J 

IN  TRANSIT. 

Ditrbai:     Elec.  lamps,  &c.  C4.'^l.    Holland:   El^.  lamp?.  306  plcps. 

NoTK.  The  Inrp'  nunil»er  of  iteni«  in  the!«o  nfftrinl  rrtiirnn  nn<ler  the 
misloadini;  heading  "  unenunierafiMl  '  n'l;.tp  to  what  i*  jU'ivrilxil  a« 
•'  elecUicjil  g(K>dB  "  and  "  electrical  niati^riaU.' 


LEGAL  INTELLIGENCE. 


Alien  Shareholders  in  British  Companies. 

At  Bow-.street  (Lond(m)  Police  Court  on  Friday  last  the  Pho?nix 
Telephone  and  Electrical  Works  (Ltd.)  was  summoned  for  unlawfully 
failing  to  send  in  writing  to  the  Public  Trustee  particulars  of  sliares  and 
stock  of  the  company  held  by  and  for  the  benefit  of  enemies. 

Mr.  Tbavek-s  Humfhrevs  (who  prosecuted)  said  that  the  proceedings 
were  taken  under  the  Trading  with  the  Enemy  Amendment  Act.  The 
requirements  of  the  Act  were  j)ublLshe<i  and  it  would  be  difficult  to  plead 
companies  did  not  know  the  law  on  the  subject.  The  Pho'nix  Telephone 
and  Electrical  Works  had  a  capital  of  8,284  preference  shares  of  £1  each 
and  2,7.'>7  ordinary  shares  of  Is.  each.  Four  shareholders  in  the  company 
residing  in  f  Germany  held  1 .284  preference  and  420  ordinary  shares.  No 
notice  of  that  was  sent  to  the  I'ublic  Trustee,  but  he  ))ecame  aware  of  the 
fact  throutdi  the  returns  made  by  the  company  to  .Somer.set  House. 
When  the  managing  director  (Mr.  Oppenhcimer)  was  spoken  to  on  the 
subject,  he  stated  that  no  dividends  had  )>een  jiaid  to  enemy  share- 
holders, and  eventually  a  full  return  was  made  to  the  Public  Trustee. 
Neither  that  nor  the  succeeding  cases  were  put  forward  as  case*  in  which 
the  company  or  the  officials  had  <;   ■"  lesired  to  conceal  from  the 

authoritie.-*  that  they  had  enemj-  -  .      He  also  wi.siied  to  point 

out  that  although  the  returns  made  to  .Somerset  House  disclosed  the 
names  of  c-neniy  shareholders,  they  did  not  comply  with  the  Act,  the 
object  of  which  was  to  enable  the  Public  Trustee  to  see  that  no  moneys 
were  paid  to  those  persons. 

Mr.  W.\i.tkk-Fr.\.mptox  (for  defendants)  said  that  they  were  now  solely 
oeeupied  in  exe<-uting  Oovernment  contracts.  Ik-forc  the  war  they  had 
purchased  certain  machinery  and  materials  from  (■'erinany,  and  their 
cuBtoiners  there  had  aocej)ted  ]»art  y)a\Tncnt  in  shares. 

The  ,M.\(;isTU.\TE  (.Mr.  (iraham  Cam])lK-ll)  said  he  must  imi)ose  a  sub- 
stiintial  |K-nalty  as  a  warning  to  others,  and  imiKisc<l  fines  ami  costs 
amounting  to  tlS.!.  lOs. 

In  two  other  c^a^es,  companies  were  ordered  to  pay  penalties  amounting 
to  £12o  (and  £10.  lOs.  costs),  and  £50  (with  £10.  lOs.  costs)  respectively. 


Workmen's  Compensaticn  Cases. 

In  the  Bow  (London)  County  C<iurt  last  wivk  his  Hon.  Judge  Smyly, 
K.C.  (with  Dr.  H.ite,  as  Medical  Referee)  heard  an  ai)jilication  by  David 
.las.  J.>niry,  electriciaiTs  labourer,  for  the  ediniiiuation  of  an  award 
against  the  ("liarinc  Cross,  ^^'est  End  and  City  Eieetricity  Supi)ly  Co.  It 
app-ared  that  on  Pebrnarv  18  a]>plicant  fell  from  a  boiler,  a  distance  of 
22  ft.  an<l  broke  his  Nhoulder  blade,  besides  causing  other  injuries.  He 
was  treated  at  the  West  Ham  Hospital,  and  had  attended  there  onl\'  the 
]>revio»s  day.  Applicant  adnntttnl  th;it  he  had  been  otTered  work  l\v  the 
Coiujiaiiy,  but  urge<l  that  he  was  quite  unable  to  do  it.  He  was  quite 
nimble  iM-fore  the  accident,  but  to  show  how  bad  he  had  become  he  was 
rcfustnl  for  tlie  army  as  being  quite  unfit. 

Dr.  HowiTT  (for  respondents)  said  the  Betting  of  the  fractured  collar 
Inmc  ha<l  l)ecn  very  badly  done,  but  it  did  not  prevent  free  play  for  the 
sh(Mil<ier.  Rcsjmnilents  ]>aid  compensation  up  to  .July  and  then  ceased, 
and  he  considered  the  man  could  have  workcvl  after  that. 

.Judge  Smvi.v  decide*!  that  the  man  was  now  fit  for  work,  and  as 
respomlents  had  jtaid  in  a  sum  up  to  Oct.  5,  he  entered  jtldgment  for 
resjM indent 8  with  costs. 


'  fit  tor  named 
;  ish  Thomson- 


In  the  City  of  Ix>ndon  Court  on  Tuesday  an  • 
Vasse  sought  an  award  of  coinpcMisation  against 
Houston  Co.  for  damages  for  seri<ius  bums.  The  evidence  phowcd  that 
after  doing  some  Mdrk  \asse  was  told  to  knock  down  a  bulge  in  an  electric 
strip  at  the  supply  station  at  Teddington  when  he  got  into  touch  with  a 
cable  carrying  current  at  3.(100  voH^.  and  was  -  '     '      *     '    ut  the 

arms  that  he  was  laid  \x\i  for  II  we<>ks.      iK'fi  .ippli- 

'  was  warl\(^l  of  tiie  danger  «tf  the  work  and  toi-l  not  »<>  put  his  liand 
■li-  a  swit<h  when  the  current  was  on.      He  «lid  s>>.  nnd  so  caTl.s<><l  the 
mjuricH.     He  had.   therefore,    been  guilty  of  serious   ami   wilful   mis- 
eouduet. 

.IiicIl'i-  Rentoul,  K.C,  ujihcld  defendants'  ]>lea  and  found  for  the  com- 
l>nny.  with  costs. 

It  was  intimate*!  that  Vassc'fi  trade  union  would  apiK>aI. 


In  tlie  City  of  Ixmdiui  Court  last  week  a  tolegrajihisl  name<l  Lawbuary 
was  awarded  £4(K)  eompensjition  against  the  Postmaster-General,  as 
applicant  was  suffering  from  lelographist's  cramp. 


PARLIAMENTARY  INTELLIGENCE. 


POST  AND  TELEGRAPH   RATES. 

Tn  I  he  Houso  of  Onnimons  on  Tuewlay  the  Postmastor-Goneral  (Mr.  H. 
^imuel)  st.at4><I.  in  reply  to  a  question,  that  with  reference  to  the  pm- 
)>•■-.> I  to  nlMilixh  the  balffMMjiiv  jH>stal  rate,  it  was  clear  from  the  repn'sen- 

•  it  were  .•diopter!  for  the  ]>ei  le  v,ar 

leniand  for  the  return  of  tin- t  .y  rat© 

when  pl^ace  w««  restored.     I'hc  additional  rate  could  not  be  regarde*!, 
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(Iicreforc,  as  likely  to  prove  a  continuing;  revenue.  Ah  to  the  amount  of 
revenue  to  be  (expected,  the  Post  Oftice  estimate  was  presented  to  the 
f'onimittee  on  retrenchment  as  speculative,  since  there  was  no  previous 
experience  which  could  atTord  any  guidance.  In  view  of  all  the  circum- 
stances and  of  the  disturbance  of  business  arrangements  which  would  lie 
involved,  the  Government  will  not  proceed  with  the  j)roposed  increase  in 
the  postcard  and  halfj)enny  rates.  At  the  same  time  it  was  considered 
that  the  regulations  by  which  any  registered  daily  or  weekly  newspaper 
u])  to  the  limit  of  5  lb.  in  weight  must  be  carried  by  the  Post  Office  for  a 
halfpenny  should  be  no  longer  continued.  He  would  propose  that  the 
halfpenny  rate  should  be  confined  to  news])apers  weighing  6  oz.  or  less, 
which  would  include  all  the  ordinary  numbers  of  the  daily  ])ay)ers,  and 
that  above  that  rate  the  charge  shall  be  an  additional  halfpenny  for  every 
(i  oz.  With  resjjcct  to  the  Press  telegraphic  rate,  he  had  been  in  com- 
munication with  the  representatives  of  all  the  Press  organisations,  and 
should  jiropose  by  agreement  with  them  a  modified  scale  of  charges.  He 
would  make  a  further  statement  on  the  second  reading  of  the  bill  to  alter 
the  statutory  limits  of  postal  and  telegraj)h  rates. 

The  Bill  to  alter  the  postal  and  telegraph  rates  has  been  issued.  One 
shilling  for  every  80  words  (instead  of  100  words,  as  at  present)  trans- 
mitted between  6  p.m.  and  9  a.m.  to  a  single  address  ;  Is.  for  every  60 
words  (instead  of  75  words)  between  9  a.m.  and  6  p.m.  ;  3d.  additional 
for  every  80  or  60  words,  as  the  ease  may  be,  when  the  same  matter  is 
telegraphed  to  an  additional  adckess,  instead  of  2d.  for  every  100  or  75 
words.  The  rate's  for  Press  telegrams  shall  not  be  raised  "  above  the 
limits  existing  immediately  before  the  passing  of  this  Act  until  after  Dec. 
31, 1916."  Provision  is  also  made  for  the  increase  in  the  minimum  charge 
for  ordinary  telegrams  from  6d.  to  9d. 


Re  Mexican  Light  &  Power  Co.  (Ltd.)— On  Tuesday  Mr.  Justice 
Sargant  (on  the  application  of  j\Ii-.  Thos.  G.  Scott)  appointed  Mr.  Knox 
Little  receiver  of  the  assets  of  the  company  in  this  country. 


EDUCATIONAL  NOTES. 


University  of  Durham,  Armstrong  College,  Newcastle-upon-Tyne. — 

The  session  commences  on  Sept.  27.  At  this  college  there  are  depart- 
ments of  mechanical,  marine,  civil  and  electrical  engineering,  naval 
architecture,  mining,  metallurgy,  agriculture,  pure  science,  arts  and 
commerce.     Particulars  from  the  secretar^^  Mr.  F.  H.  Pruen,  M.A. 

University  of  London,  University  College. — A  course  of  six  lectures 
on  "  Electric  Heating  and  Electric  Furnaces  "  will  be  delivered  by 
Prof.  J.  A.  Fleming,  M.A.,  D.Sc,  F.R.S.,  on  Fridays  at  5  p.m.  The 
course  M'ill  begin  on  the  29th  inst.,  and  Mill  be  open  both  to  members 
and  non-members  of  the  University.  Fee,  £1.  lis.  6d.  Application 
for  tickets  of  admission  to  be  made  to  the  secretary,  Mr.  Walter  W. 
Seton,  M.A.,  D.Lit.,  Gower-street,  W.C. 

University  of  Glasgow. — Prof.  John  Ferguson  has  resigned  the  chair 
of  chemistry,  which  he  has  held  for  41  j^ears. 


BUSINESS   NOTICES. 


Swedish  General  Electric  (Ltd.)  has  removed  to  Canada  House, 
Kingsway,  London,  W.C. 

The  Accessories  Mfg.  Co.  has  removed  to  Dunedin  House,  Basing- 
hall-street,  London,  E.C.     Telephone  :   7,149  City. 

Sale ;  by  Auction. — Messrs.  Fuller,  Horsey,  Sons  &  Cassell  are  in- 
structed to  sell  by  auction  in  lots  on  the  premises,  South  Wharf,  St. 
Leonard's-street,  Bromley-by-Bow,  London,  E.,  on  Nov.  10  and 
following  days,  an  extensive  engineering  plant,  comprising  a  hori- 
zontal compound  condensing  engine,  a  30  kw.  electric  lighting  get 
(Belliss  engine  and  Crompton  dynamo),  two  cast-iron  tanks,  steam 
l)umps,  automatic  weighing  machines,  conveyors  and  elevators,  &c., 
and  a  qiiantity  of  miscellaneous  engineering  plant.  Orders  to  view 
and  catalogues  from  the  auctioneers,  11,  Billiter-square,  London, 
E.C.     Further  particulars  are  given  in  an  advertisement. 

^Messrs.  Home  &  Co.,  34,  Old  Queen-street,  Westminster,  S.W., 
will  .sell  by  auction  at  the  Royal  Arsenal,  Woolwich,  on  Thursday, 
21st  inst.,  some  unserviceable  and  obsolete  stores,  including  quan- 
tities of  iron  and  steel,  lead,  antimony,  white  metal,  &c.,  motor  cycles, 
motor  tyres,  rubber,  &c.  Lots  may  be  viewed  on  the  Mondaj^ 
Tuesday  and  Wednesday  previous  to  and  on  morning  of  sale,  and 
catalogues  may  be  obtained  at  Armament  Buildings,  Whitehall- 
place,  Westminster,  S.W.  ;  Imi^erial  House,  Tothill-strcet,  S.W.  ; 
Ordnance  Office,  Tower ;  and  Ordnance  Office,  Royal  Arsenal, 
Woolwich.     Further  particulars  are  given  in  an  advertisement. 

Advance  in  Prices.— The  Electric  &  General  Works  (Ltd.),  15, 
Victoria-street,  8.W.,  notify  that  m  consequence  of  the  uicrcasuig 
cost  of  manufacture  due  to  prevailing  conditions  they  have  been 


comj)elIed  to  infrcaso  the  ad\uiic«-  i,u 
switchgear  to  20  ix.t  cent.  Tlie  new  ;wJ va, 
5  per  cent. 

Restoration  of  Lapsed  Patents.— An  order  was  mado  on  0«t.  5 

restoring   letters   jMUmt  (17,817, 1907)  granted    •  '■   -     -       ''.■»«. 

Hyde  for  "  Improvements  in  making  elec-trioailv  I  in 
metallic  filament  incandescent  electric  lani(;s.' 


ELECTRICITY  SUPPLY.  g 

:l 

EXTENSIONS. 

Chesterfield.— The  L.G.  Board  have  authorised  the  Corporation  to 

borrow  £5,000  for  new  electric  generating  plant,  &c. 

Derby. — The  Council  have  decided  to  extend  the  electric  cables  to 
Cotton  to  give  a  supply  of  electrical  energy  to  Messrs.  i:Iii.-twuod, 
Swingler  &  Co. 

It  is  proposed  to  spend  £1.50  on  the  construction  of  an  ovrt.f  ./I  \\nc 
from  Osmaston-road  to  London-road,  to  enable  a  supply  of '  .to 

be  given  to  the  branch  library  on  Lf)ndon-road.     The  (."ouniii  .- 
mended  to  apply  to  the  L.G.  Board  for  sanction  to  borrow  €', 
mains  and  motors  required  for  war  purposes  only.     Tl; 
recommended  to  grant  £270  for  the  purchase  of  three  ir      - 
an  additional  switch  panel  for  the  sub-station  at  the  works  of  Messu-K. 
Rolls-Royce  (Ltd.) 

Edinburgh. — Last  week  the  Coqjoration  accepted  tenders  amount- 
ing to  over  £30,000  for  generating  plaut  for  the  new  Portobello 

generating  station  : — 

There  was  a  request  for  delay  and  a  motion  was  made  to  have  the 
matter  reconsidered,  but  Mr.  Bruce  Lindsay  pointed  out  that  the  dcman<l 
for  electric  current  was  going  up.  If  the}'  did  not  look  ahead,  the  electric 
supply  department  would  be  in  a  serious  position  in  a  few  years.  There 
would  be  such  a  demand  for  material  after  the  war  that  prices  would  be 
much  higher  than  they  were  now. 

The  Chairm.\n  of  the  Electric  Supply  Committee  (Mr.  Stevea-">n) 
said  he  wanted  to  get  on  with  the  building  at  once,  because  they  needed  it. 
and  because  it  was  not  true  to  say  that  they  had  sutficicnt  mi»chinery  in 
hand  just  now  to  keep  going  with  the  demand  made  upon  it.  At  present 
there  were  people  asking  for  power  who  could  not  get  it.  If  they  were 
not  in  a  position  to  supply  power  to  one  largo  firm  in  town,  a  new  iactorj- 
which  was  being  built  would  stand  doing  nothing. 

Mr.  Cameron  referred  to  the  movement  to  secure  German  trade  and 
hoped  they  were  going  to  have  new  industries  in  Edinburgh,  and  they 
should  prepare  for  that  eventuality. 

Pwllheli. — Recently  the  Coimcil  inquired  of  the  North  Wales 
Power  &  Traction  Co.,  which  is  extending  its  transmission  line  to 
Trevor,  whether  it  would  consider  a  proposal  to  extend  the  line  into 
the  town,  and  in  reply  the  companv  has  stated  that  its  engineer  would 
make  inquiries  during  his  next  visit,  and  a  further  communication 
would  be  made. 

Wolverhampton. — The  Electricity  Committee  has  decided  to  lay 
the  necessary  mains,  &c.,  for  givLi.^  a  supply  of  current  to  three  new 
consumers. 

The  estimated  cost  is  £1,.365,  and  it  is  proposed  to  ask  for  the  Auiotion 
of  the  L.G.  Board  to  borrow  this  sum,  and  also  to  borrow  £5,000  for  defray- 
ing expenditure  to  be  inciured  in  connection  with  thelayinsiof  othermainij. 

The  committee  proposes  to  renew,  for  a  further  poriotl  of  tive  years,  the 
agreement  for  the  supply  of  electric  cmrent  to  the  pn^miscs  of  the 
British  Oxygen  Co. 

GENERAL. 

Banbridge.-— Messrs.  R.  Hale  &  Co.,  a  local  firm  of  tradesmen  who 

recently  installed  some  electric  generating  plant  at  their  pn-mist-s 
in  Bridge-street,  have  been  asked  by  neighbours  for  a  supply  of 
electric  current. 

The  firn   have  thc.efore  asked  for  J1ermi^J.*ion  to  erect  a  f  ■ 
overhead  wires,  or  to  lay  underground  cables,  subject  to  thi 
the  surveyor.     The  legai  position  of  the  Council  was  discusseti  at  ?«nie 
length,  and  ultimately  it  was  decide*!  that  Messrs.  Hale  should  submit 
plans  to  the  surveyor^  and  the  L^w  Committee  were  given  full  power  to 
act  in  the  matter. 

Bath. The  Electric  Light  Committee  unanimously  reaimmend  an 

increase  of  3s.  per  week  in  the  wages  of  engine  drivers,  and  increast> 
of  5s.  per  week  to  the  second  engineer,  and  -is.  iier  week  to  the  third 
engineer. 

Bexhill.— In  future  consumers;  with  prcpa\Tnent  meters  will  bo 
charged  Is.  a  quarter  for  meter  rent. 

This  is  estiiuatec'  to  be  equivalnit  to  an  increase  of  10  per  cent,  on  the 
cost  of  current.  All  new  consuiwn>f  using  propajuicut  motors  will  pay  a 
meter  rout  of  2s.  Cd.  per  quarter. 
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Birmingham. — TJiere  was  a  stoppage  of  the  tramway'  service  for 
about  half  an  hour  on  Tuesday  evening,  and  the  electric  lighting  was 
also  affected,  but  there  was  no  failure  of  the  sup^jly. 

An  official  explanation  attributed  the  stoppage  to  "  a  combination  of 
unforeseen  circumstances."     The  demand  for  electricity  during  the  day 
for  some  time  past  has  been  exceedingly  heavy,  and  to  add  to  the 
difficulties  of  the  department  it  was  found  necessary  to  place  two  b<jiler« 
out  of  action  temporarily  at   Summer-lane   station  for  the  purjKJse  of 
cleaning  them.     Consequently  when  the  demand  for  current  y>ecame  un- 
usually excessive  towards  dusk,  it  was  obvious  that  the  resources  of  the 
dej)artment  would  be  unequal  to  the  strain.     It  was  necessary,  therefore, 
that  there  should  be  a  partial  suspension  of  the  supply  for  a  short  time  in 
order  to  regulate  matters  and  ensure  the  continuance  of  electricity  in 
the  din-ction  it  was  most  needed.     The  officials  dccide<l  to  suK|K*nd  the 
traction  supply  and  maintain  that  for  manufacturing  jjurpiM-s.     The 
tramways dc))artmeiit  were accordinglynotified, and  there  wasa  KUs|)enKion 
for  a))out  half  an  liour.     At  the  end  of  that  time  the  su|)ply  cuirent  was 
renewed    all    round,    and    the    tramcars   recommenced    running.     The 
problem  of  providing  an  a<iequate  supply  of  electricity  has  occupied  the 
attention  of  the  Council  and  the  Electric  Supply  Committee  for  a  consider- 
able i)eriod.     In  May,  1013,  the  Council  sanctioned  the  erection  of  a  new 
power-house  at  Nechells,  and    it    was    anticipated  that  this  wf»ul<l   be 
available  for  a  supj)ly  of  current  by  the  winter  of  1!H<)-17.     In  .January 
last  the  Committee  reported  that,  for  the  normal  supply  of  the  department 
it  was  intended  to  instal  5,000  kw.  of  temporary  plant  at  Chester -street 
(Aston  Manor),  but  applications  for  large  supplies  for  power  jiurposes 
had  been  received  from  manufacturers  of  war  material.     Uj)  to  then 
those  totalled  1 1  ,(KX}  kw.,  and  there  was  no  doubt  that  still  greater  demand.^ 
would  1)0  made  ujwn  the  undertaking  in  the  near  future.     The  Com- 
mittee felt  that  in  order  that  those  manufacturers  might  not  suffer  from  any 
shortage  in  the  sujjply,  and  that  the  Council  might  be  able  to  discharge 
their  statutory  obligations,  immediate  steps  should  l)e  taken  to  provide 
the  plant  necessary  to  meet  t!ie  demand.     As  the  Nechells  station  could 
not  be  ready  for  su])ply  until  the  winter  of  1!)1()-17  the  Committee  had 
come  to  the  conclusion  to  erect  a  tem])orary  generating  station  on  land 
adjoining  the  destructor  station  at  Nechells.     The  Council  agreed  to  the 
recommendations,  and  the  L.G.  Board  sanctioned  the  necessary,  loan. 
For  some  time  everything   went  smoothly,   but   towards  the  summer 
d(?liveries  of  plant  became  irregular,  and  machinery  which  shoidd  have 
))('en  installed  by  June  was  not  delivered  before  Se])teinber.      It  was  lioped 
the  temjMjrary  station  would  be  in  full  work  by  August,  but  it  will  be 
anf)tlier  three  weeks  before  the  plant  can  be  utilised  to  the  fullest  cxt<nt. 
The  officials  arc,  however,  of  oj)inion  that  they  will  be  able  to  meet  the 
great  demand  for  current  without  any  further  interference  of  the  supply 
and  when  the;  new  station  is  at  full  work  an  ample  supply  of  electricity 
will  be  availabk^  throughout  the  winter. 

Colchester. — At  the  end  of  August  there  were  2,754  consumers  of 
the  electric  .sup2)ly  department,  against  2,636  at  the  corresponding 
jicriod  of  1!J14. 

The  Electricity  Committee  have  rcfu8c<l  an  application  by  the  shift 
engineers  for  an  increase  of  5b.  weekly  in  their  wages. 

Croydon. — The  L.(!.  Board  have  sanctioned  the  borrowing  of 
£:{,<)( »(i  for  the  installation  of  a  new  telephone  lire  ahinn  system. 

Dover. — The   Electricity  CJommitee  hn.s  considered   its  estiniates 

for  the  year  ending  .March  next. 

Owing  to  the  greater  cost  of  fuel  (il.llil)  and  the  los*  of  the  street 

1   ighting  (about  £2,2S3)  the  electricity  undt-rtaking  is  expectf<l  to  have  a 

loss  of  £555  after  \ho.  ]mynient  of  interest  an<l  sinking  f\nid  inst<-ad  of  the 

hwrphiH  balance  of  1!2,5U.">  which  was  (d)tain(>d  last  year.      The  jirice  of 

,,  iirrent  has  not  been  raised  an<l  the  deficit  will  Iw  met  out  ot  the  reserve. 

Ellon.  -The  fiirnial  inauguration  of  the  local  electricity  sup|)Iy 
works  took  ])lac<'  on  the  2n(l  inst.,  when  .Mrs.  Duncan  Hwit<hed  on 
current  for  .st  reet  light  ing. 

Gillingham.  The  .\ngln-.\inerican  Oil  Co.  rfcenfly  notilled  the 
Council  ili.ii  the  price  of  fuel  (uJ  in  rail  tank  cars  was  l02s.  (Id.  ex 
I'urflcct  or  1  Els.  Dd.  delivered  at  the  electricity  work.-*. 

The  electrical  enniiicer  (Mr.  A.  I).  Chalmers)  re|Mirt(Hl  that  the  company 
was  willing  to  enter  into  a  contract  for  six  or  Iwclvi-  months  at  the  price 
(pioted.  It  was,  however,  resolved  to  re|)<irt  the  mntt4'r  to  the  l<<iitrd  of 
Trade  and  ti>  axk  for  jid%  ice  in  I  lie  matter. 

Increased  Charges  for  Current.-  -The  following  electric  uupply 
undertakers  have  made  tiie  following  increases  in  their  rhargpd  for 
current  :  — 

Blackburn  Cor|Kirntion  15  jier  cent,  for  nil  puriwses  (exioting  mtow  4d. 
per  luiit  for  lighting  and  I  Jd.  for  power) ;  St  ret  ford  I'rban  Council,  15  per 
cent,  for  liKhling  and  power  froin  Nov.  1  ;  Worccntcr  Cor|M»ration,  1(1  per 
cent,  for  li^htinK.  hcatini:  and  power  a^  from  Si'])t.  .10  lahl.  Arbroath 
E'etric  Liulit  .^.  Power  Co.,  20  per  cent,  us  from  Uct.  1. 

Kirkhoaton  (Yorks).— The  Council  h»8  rrMolvwl  to  supimrt  the 
aiiplicafion  of  the  Electrical  DistrilMitiori  of  Yorkshire  for  a  pro- 
visional electric  lighting  order  for  the  di.'^trict. 

Oldham.  -.\  dispute  h(W  arisen  as  to  the  wages  of  the  men  em- 
l)loyed  at  the  electricity  works. 

Originally  the  Munici]>nl  E.mployof.  AK,*>ciatu>n  cL>in>e<l  on  Ix-h.-iU  of 
about  250  men  an  atlvaiu  e  of  4s.  ]H'r  week.  That  claim  was  rcfuwxl.  and 
on  .luly  1  a  war  1h>mus  of  2s.  ]>cr  w(>ek  was  de)naiule<l  nr.d  the  (  orixiration 
agreed  to  a  lx>uub  of  28.  jht  week  for  those  not  in  receipt  of  30i*.  jh-t  week. 


About  80  members  of  the  Municipal  Employes"  Association  did  not  come 
within  this  category,  and  the  Association  asked  for  the  bonus  to  be 
extended  to  all  their  men.  This  was  refused  and  notices  which  would 
have  expired  on  the  Gth  inst.  were  banded  in.  On  Wednesday  a  private 
meeting  of  the  Association  was  held  when  it  was  reported  that  a  com- 
munication had  been  received  from  the  Town  Clerk  to  the  effect  that  the 
Corixtration  said  those  employed  in  the  electricity  department  were 
munition  workers.  The  men  contended  that  they  could  only  be  included 
by  proclamation  or  the  definite  authority  of  the  Minister  of  Munitions. 
The  dispute  will,  however,  be  submitted 'to  the  arbitration  of  the  Board 
of  Trade,  and  the  men  have  decided  to  post-date  the  notices  untd  the 
whole  f)f  the  facts  have  been  submitted  to  the  Board. 

Pembroke  Dublin). — Some  time  ago  the  Diesel  engine  at  the 
electricity  works  broke  down  and  the  Council  are  making  a  claim 
agaijist  the  contractors  in  connection  therewith. 

It  is  probable  that  legal  proceedings  will  ensue,  but  in  the  meantime 
the  Council  have  decided,  on  the  advice  of  counsel,  to  purchase  a  new 
engine  at  a  cost  not  exceeding  £2,000. 

Ross.— The  Board  of  Trade  have  allowed  the  Ross  Electric  & 
Eower  tk).  to  charge  up  to  p,  maximum  of  8d.  (instead  of  ~d.)  per  unit 
for  electrical  energy  as  from  Sept.  30. 

Rotherham. — The  Treasury  have  informed  the  Corporation  that 
they  will  raise  no  objection  to  the  borrowing  of  an  amount  sufficient 
to  meet  the  various  sums  expended  before  the  imposition  of  Tre?vSury 
restrictions  on  borrowing  and  also  that  in  the  particular  circum- 
stances of  the  case,  they  would  raise  no  objection  to  the  borrowing 
of  £2,500  for  extensions  of  the  lx)iler  house. 

Last  week  the  Corporation  authorised  the  Electric  Light  &  Tramways 
C<)mniittee  to  enter  into  arrangements  with  the  Minister  of  Munitions  for 
the  installation  of  such  additional  generating  plant  as  may  be  deemed 
necessary  in  orrler  to  suj)])ly  electrical  energy  for  munition  factories  in 
the  district,  such  a<lditional  plant  to  be  i>rovided  ujion  such  terms  and 
conditions  as  may  be  agreed  between  the  Munitions  Department  and  the 
Cor|K>ration.  The  total  estimated  cost  of  the  new  plant,  including 
foun<lations.  filter,  pipe  work  and  accessories,  is  £23,000. 

South  East  London  Linking  Scheme. — The  Finance  Committee  of 
\\ Oolwich  Borough  Council  has  been  in  correspondence  with  the 
I»ndon  County  Council  as  to  the  Borough  Council's  ajjplication  for 
sanction  to  borrow  £4,700  for  linking  up  the  imdertaking  with  that 
of  the  South  MetroiX)litan  Electric  Light  &  Power  Co. 

TIk-  sanetifin  is  being  issued  (jn  the  understanding  that  the  balance 
of  the  loan  for  j)lant  will  Ik-  rej)aid  by  the  Borough  Council  when  the 
plant  is  no  longer  in  use  for  the  i)uri»oses  of  the  undertaking  generally, 
and  subject  to  the  approval  of  the  Board  of  Trade  to  the  agreement 
between  the  Borough  Council  anil  the  comj)any. 

Walsall.  -The  interest  on  the  loan  from  the  tramways  department 
to  the  Electricity  Committee  is  to  be  increa.<ed  to  4  jK>r  cent. 

Warcop  (Cumberland). -Messrs.  T.  LongstafT  &  Son.  timber 
inerchaiits,  have  ivcently  ])ut  down  electric  lighting  and  power  plant.. 
Electric  current  is  also  sujjplied  to  the  Wesleyan  Methodist  Church, 
the  Temi)erance  Institute,  &c. 

Wednesbury.  -The  Corixirr.tion  is  inviting  tenders  for  loans 
amountnig  to  £(>,1>!)1  for  ])eriods  varying  from  15  to  30  years.  The 
money  is  re(|uircd  for  the  electricity  undertaking  and  other  public 
works. 

West  Bromwich. Owing  to  the  greatly  increr-sed  demr.nd  for 
"lectiic  (urrent  for  works  engage<i  upon  nnuiitions  the  Council  has 
had  tt)  refuse  r,ll  new  applications  for  a  supply  for  general  jmqwses, 
iind  ha>i  decided  to  di.'^cantinue  oonneoting  private  houses  for  lighting. 

Woolwich. — The  borough  elect ricr^l  engineer  (Mr.  H.  W.  Keat«) 
has  been  instructed  t)  purchase  a  new  or  sccind-hr.nd  centrifugal 
piunp  for  the  (ilobelane  station. 

The  Hoyal  Arsenal  Authorities  have  accept*^!  the  Electricity  Com- 
niitt<M>s  quotation  for  a  ])ermanent  supply  of  ek>ctric  current  to  the 
l>ockyard,  and  an  order  has  Imhmj  plac<Hl  with  Ferranti  (Ltd.)  for  the 
supjily  of  the  neoesjiary  switchgear. 

Various  mcmlxTs  of  the  engineering  staff  have  had  their  salaries  in- 
creased as  from  the  1st  inst.  ' 

Wrexham.— Stansty  l*arish  Council  will  offer  no  objection  to  the' 
CorjK)rat ion's  application  for  Bn  extension  jirovisional  order. 
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m  LIGHTING  &  POWER  NOTES.  M 
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Bainbridge.-  The  Parish  Council  h.".ve  mr.de  an  am-ngement  with 
the  H.iinbndge  Electric  Light  Co.  for  the  public  lighting  of  the  village. 

Electricity  in  Mines. — At  the  armual  conference  of  the  Miners' 
l-'r<'.  .>f  (.reat  Britain  last  week  Mr.  .1.  Butler  moved,  on  1    '    " 

of  1         .    arc  and  Cheshire,  that  the  federation  should  "  initir.;. 
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focus  its  attention  at  the  earliest  opportunity  to  secure  by  legislation 
the  abolition  of  all  electrically  driven  coal-cutting  machines  in  mines." 

The  President  (Mr.  R.  Smillio)  pointed  out  that  the  resolution  only 
dealt  with  coal-cutting  machinery  and  that  it  applied  to  all  mines. 
Electrical  machinery  was  used  underground  in  many  other  ways  than 
in  coal-cutting,  and  it  was  just  as  unsafe  when  so  used  as  in  cutting  coal. 
So  far  the  proposed  legislation  in  that  direction  was  only  applicable  to 
dry,  dusty  and  gassy  mines. 

The  resolution  was  passed  and  remitted  to  the  Executive  Council  with 
a  view  to  the  enlargement  of  its  scope,  it  being  felt  that  as  at  present 
drafted  it  only  contained  a  muiimum  of  reform. 

Harbour  Lighting.^Arklow  Harbour  Board  have  asked  Messrs. 
Kynochs  to  consider  the  question  of  the  electric  lighting  of  the  two 
quays  and  to  submit  estimates  to  the  Board. 

Kilmallock  (Limerick. — The  ratepayers  have  appointed  a  com- 
mittee to  organise  an  improved  public  electric  light  service.  Messrs. 
J.  J.  Murphy  &  Co.  supply  the  service  at  present  and  they  will 
maintain  it  until  April.     A  local  company  will  jDrobably  be  formed. 

Village  Lighting. — ^The  village  of  Holme  (Yorks)  was  lighted  elec- 
trically for  the  first  time  on  the  2nd  inst. 

Electric  current  is  supplied  by  the  Holme  Electricity  Co.,  whose  share- 
holders are  residents  of  the  village,  and  Coun.  Charley  Tinker  is  chair- 
man. The  company  purchased  the  old  Rake  Mill  with  its  water  power, 
and  a  turbine  driver  set  was  installed.  There  is  a  paraffin  engine  for 
reserve. 


TRACTION   NOTES. 


British  Electric  Railways.— The  Board  of  Trade  annual  return  for 
1913  relating  to  the  ra,ilways  of  the  United  Kingdom  has  been  issued. 

At  the  end  of  the  year  the  total  length  (in  equivalent  of  single  track) 
worked  solely  by  electricity  was  205  miles  ;  the  length  worked  partly  by 
electricity  being  314  miles.  The  corresponding  lengths  at  the  end  of  1912 
were  210  miles  and  281  miles  respectively.  The  total  quantity  of  elec- 
tricity used  in  1913  was  268,289,000  units,  compared  with  252,926,000 
in  1912. 

Burnley. — It  was  stated  at  the  last  meeting  of  the  Council  that  232 
of  the  tramway  employes  had  joined  the  colours,  and  it  was  claimed 
that  no  tramways  staff  in  the  country  had  recruited  its  staff  in  such 
large  proportion. 

Glasgow. — The  traffic  receipts  of  the  municipal  tramways  depart- 
ment from  June  1  to  Oct.  2  were  £387,891.  13s.  6d.,  against 
£359,145.  10s.  Id.  in  the  corresponding  period  of  1914.  The  number 
of  passengers  carried  was  119,913,555,  against  110,916,395. 

Liverpool. — The  revenue  of  the  Corporation  Tramways  for  the  nine 
months  ended  September  show  an  increase  of  £4,000  over  the 
corresponding  period  of  1914,  and  this  notwithstanding  that  over 
5,000,000  free  passes  (vpJue  £25,000)  have  been  issued  to  members 
of  His  Majesty's  Forces  and  Nurses  during  the  period. 

Manchester. — At  the  meeting  of  the  Tramways  Committee  on 
Tuesday  a  statement  was  submitted  by  the  general  mp.nager  (Mr. 
J.  M.  McElroy)  on  the  working  of  the  tramways  during  the  half-year 
ended  Sept.  30. 

Traffic  revenue  was  £472,799  (against  £460,339  for  the  corresponding 
period  of  1914).  Total  revenue  was  £480,692  (£467,681).  Revenue  per 
car-mile  was  12-224d.  The  total  working  expenses  were  £278,106, 
(£295,448).  War  service  allowances  amounted  to  £45,522.  The  surplus 
(excluding  provision  for  renewals)  is  £78,479  (against  £95,330). 

Aid.  BowES  states  that  £14,000  has  been  collected  on  the  cars  for 
various  charitable  purposes  since  the  war  began,  which  he  considers  a 
good  achievement,  in  view  of  the  statement  by  Aid.  Linslcy  (Salford) 
at  the  recent  meeting  of  the  Municipal  Tramways  Association  that  the 
total  collected  on  all  the  tramways  of  the  United  Kingdom  was  £23,500. 

Newcastle-on-Tyne. — The  municipal  tramways  are  in  a  flourishing 
condition  for  the  receipts  for  the  six  months  to  Oct.  1  were  £169,589 
(increase  of  £25,677  over  1914),  and  the  number  of  passengers  carried 
was  37,546,978. 

RawtenstalL — The  Corporation  have  intimated  to  Accrington 
Corporation  that  they  are  willing  to  continue  the  existing  through 
running  arra,ngements  on  the  tramways  for  12  months  further. 

Southampton. — The  Tramways  Committee  recommend  the  pur- 
chase of  an  Edison  electric  chassis  (at  £627)  for  a  motor  tower  '^vaggon, 
also  a  motor-generator  (af  £250)  for  the  charging  vehicle,  provided 
the  Electricity  Committee  supply  current  at  Id.  per  unit.  The 
vehicle  to  be  charged  off  the  peak  load. 

Walsall. — The  Tramways  Committee  propose  to  make  a  contri- 
bution of  £2,000  in  aid  of  rates  for  the  year  ending  Dec.  31. 

Women  Tramcar  Conductors. — Women  conductors  are  now  em- 
ployed on  the  Oldham,  Peterborough  and  Rawtenstall  tramways. 

The  tramways  manager  at  Walsall  reports  that  the  introduction  of 
female  labour  on  the  cars  has  been  successful,  and  that  at  present  18 
women  are  engaged  as  condactors. 
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New  Submarine  Cable. — It  i»  announced  that  a  new 
from  San  iJomingod^omiriican  Repuhli*    •     *' 
is  about  to  be  laid  by  the  Ccjmpi'.gnie   1 
graphiques.   ^ 

Radiotelegraph  Notes. — Announcement  has  l>etrn   ma' 

ships  of  tlie  Stiuidard  Oil  Co.  of  America  are  repla<;ing  i:.         :i 

owned  Telefunken  wireless  apparatu.s  with  t.ie  equipment  of  the 
Marconi  Wireless  Telegraph  Co.  of  .America.     AM    "  'ii|KMimg 

the  American  Steamsliip  As.sociation  will,  it  is  dimilir 

action. 

The  new  service  has  been  perfected  in  c<>i 
account  to  hand)  within  the  last  seven  weeks  1 
and  greatly  increases  the  transmission  and  rwei\iii. 
apparatus.     The  equipment  to  bo  8up|)lic<l  to  the  -     , 
messages  can  be  sent  over  a  raclius  of  from  400  to  'liP)  milcH  ui 
conditions  and  from  1,200  to  l,5fX(  miles  at  night,  or  approximiti-  >■    ■•-> 
per  cent,  more  than  was  possible  with  the  Telefunken  apparatus  lued  on 
the  ships.     The  advantages  claimed  by  the  Marconi  Companj*  (or  their 
2  kW.  set  are  : — 

1.  The  radio  outfit  is  mounted  on  a  single  panel,  increasing  the  cue  of 
operation. 

2.  The  spark-gap  is  noiseless. 

3.  Rapid  means  of  changing  from  one  wavclenicth  t<>  jnijiher. 

4.  Increase  by  about  100  per  cent,  the  range  of  b<jth  tr;ia«miacioa  and 
receiving. 

The  total  number  of  vessels  to  be  equipped  is  106.     There  i«  to  be.  in 
addition,  a  number  of  coastwise  vessels,  hues  on  the  Pacific  Coast  and  on 
the  Great  Lakes.     The  Marconi  Company  supplies  the  cquipmer*    •■'•—' 
all  responsibility  for  the  working  ^-^f  the  apparatus,  trains  anil 
operators,  and  relieves  the  renting  company  of  all  concern    ■> 
transmission.     This  latest  development  is  regarded  as  most  i-: 
to  the  U.S.  mercantile  marine. 

A  number  of  small  radio  stations  are  being  est 
Dominican  Republic.     The  national  telegraph  systc... 
is  rejjorted  to  be  in  an  unserviceable  condition. 

Telegraph  and  Postal  Rates. — The  Postmaster-CJeneral  ha- 

to  drop  his  pro])osal  to  abolish   halfpeimy  postage,  but  ha.-.  ^~i 

lished  a  minimum  for  registered  newspapers  of  ^d.  for  6  oz.  and  a 
further  Jd.  for  each  additional  6  oz.  This  will  affect  chiefly  weekly 
trade  and  technical  newspapers. 

With  regard  to  telegrams.  Press  rates  have  been  increaaed.  and  the 
minimmn  charge  of  9d.  in  place  of  6d.  for  12  words  in  or 
has  been  maintained.      ""  The  Times  "  is  responsible  f' 
that  the  increased  Press  telegram  rate  will  not  come  mto  edcct  uuitl 
after  Dec.  31,  1916  ! 

lilllllllllllllllllllilllllllllllllllllllllllllli^ 

EMPIRE   NOTES.  1 
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Aden. — In  a  report  by  the  American  Consul  at  Aden  it  i- 
that  an  electric  railway  between  the  various  ^K^rts  of  Aden  i 
Maala,  Crater  and  Shaik.'\  Otlmian,  would  undoubtetUy  pay  well.and 
comparatively  small  capital  would  be  retpiiretl.     The  ]• 
couldalsosuppl^-electricity  at  Aden  for  lighting  and  {VAi  - 

electric  fans,  &c. 

Australasia.— The  '•  Australian  Mining  Stand:-.rd  '  si^,\-8  the 
expenditure  on  the  electritication  of  the  Melbourne  suburbivi  rt.il- 
wavs  to  July  28  was  £940,000.  Tlie  Broken  Hill  Pty.  Co.  have  .•» 
coiitract  to  supply  15,800  tons  of  rails  and  (iGO  tons  fishplates,  for 
£1-13,393. 

Tlie  capital  of  the  City  Electric  Light  Co.  (Brisbane)  i*  to  be  iacrei«2i 
from  £250,000  to  £500.000. 

The  engiueer-in-chief  of  tho  Metropolitan  Board  of  Water  S-ipply  ani 
Serterage,  Sydney,  has  recommonded  that  now  electric  pump- 
be  installed  at  Marrickville  pumping  station  at  it  cost  of  io,>-.,  -- 
power  to  bo  obtained  from  the  City  Council  at  1  id.  per  unit. 

Tho  Mctoriau  Cabinet  has  adopted  riH)omnuMuUktior.s  of  the  Lift.* 
Inquiry  Board,  with  respect  to  provisions  to  be  m;i<le  for  the  iireUcr 
safety  of  lifts  by  reqiiirini;  tho  adoption  of  uuvh;nmi»l  mfcty 
particularly  in  passenger  lifts.  Passenger  lifts  witl\  ii  tnix^-l  »'\ 
30  ft.  must,  in  addition  to  other  safety  devices.  Ih>  rtttoH  with  sp^vd- 
jToverninsi  gear,  wliich  will  cost  about  £5.  Whore  wedge  cU-.mp  s^vfety 
Sear  is  used,  other  safety  apphances  will  be  insiste<l  u|X)n.  Lift«  in 
Governn\ent  offices,  which  have  not  been  under  the  rozulations  of  the 
factories  department  hitherto,  will  be  inspected  in  the  ordinary  way.  A 
certificate  as  to  the  breaking  load  of  the  metallic  lifting  ro[H\>  will  h:»vo 
to  be  lodged  in  the  office  of  the  chief  inspector  of  factories  before  lift^;  are 
operatedrand  passenger  Ufts.  whether  electric  or  hydraulic,  must  be  titttxl 
with  interlocking  gear,  which  will  make  it  imiwssible  to  open  any  door 
leadint'  into  the  Uft  well  unless  the  car  is  opposite  the  door  or  to  start  the 
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motor  unless  the  doors  are  shut.     The  interlocking  gear   will  cost  alxiut 
£4  for  each  lift.     There  are  about  4,000  hfts  in  Victoria. 

Tlie  following  recommendations  have  been  made  to  Sydney  City 
CJouncil  from  the  Electric  Lighting  Committee  :  That,  with  regard  to 
tenders  received  for  a  12,000  kw.  turbo-alternator,  each  of  the  firms 
tendering  be  informed  that  its  tender  is  informal  and  the  deposits  sent 
in  with  the  tenders  ha  returned  :  and  in  view  of  the  growth  of  the  demand 
for  electricity  having  been  checked  the  consideration  of  the  extension  on 
a  large  scale  of  the  generating  plant  at  the  power  house  be  postponed. 
That,  with  regard  to  the  proposal  made  by  the  British  Westinghonse  Co. 
offering  (if  the  Council  would  place  an  order  with  them  for  one  of  the 
12,000  kw.  set«)  to  accept  such  order  in  full  settlement  of  all  their  claims 
against  the  Council  in  connection  with  their  contract  entered  into  with 
that  company  for  the  sujjfily  of  a  .500  kw.  turbine,  but  subsequently 
cancelled  by  the  Council — in  view  of  the  recommendation  of  the  Electric 
Lighting  Committee  not  to  accept  any  tender  for  new  machinery  at 
present,  no  further  action  be  taken.  That  during  the  present  war  a  10 
per  cent,  preference  be  given  to  goods  manufactured  by  iiritish  com- 
panies on  the  price  ex  works,  and  a  5  per  cent,  preference  be  given  to 
gof)ds  manufactured  bj-  Allied  companies.  (This  is  in  continuation  of  the 
policy  which  was  adopted  in  December  last  when  it  was  decided  that  the 
matter  should  come  In^fore  the  Council  again.)' 

^ince  the  passing  of  the  Victorian  Electric  Light  and  Power  Act,  1890, 
107  orders-in-council  have  been  granted  authorising  the  supply  of  elec- 
tricity. Of  these  ."57  were  granted  to  municijial  councils,  40  to  com- 
panies or  y)ersons,  and  one  to  the  Commonwealth.  Eight  of  the«e  orders 
have  been  cancelled,  wholly  or  in  part,  and  si.v  municipal  councils  have 
transferred  all  or  portion  of  their  powers  to  companies.  Last  year  1 1 
orders  were  granted. 

South  I'erth  (W.  Australia)  Council  have  received  a  letter  from  Messrs. 
Leslie  i^-  Co.,  engineers,  inquiring  whether  the  Council  would  be  dispf)sed 
to  entertain  a  proposal  for  the  construction  and  working  of  p,n  electric  or 
petrol  tramway  system  in  South  I'erth.  A  committee  has  been  ap- 
pointed to  meet  the  firm  and  discuss  the  proposal. 

No  tenders  were  received  by  the  Bendigo  (N'ictoria)  Drainage  Board  in 
response  to  their  recent  invitation  of  tenders  for  equipping  a  power 
station  and  providing  electric  pumps  to  unwater  the  mines.  The  Minister 
of  Min(  s  states,  however,  that  he  is  expecting  to  receive  shortly  an  oflfer 
of  a  ])lant  to  do  the  work. 

South  Africa. — Inij)ort.s  from  the  United  States  iiito  British  South 
Africa  in  the  first  half  of  191.')  included  electrical  machinery  to  the 
extent  of  304  ])er  cent,  of  the  total  imports  of  that  ela.s.s  (compared 
with  20-4  ])er  cent,  during  1014).  The  total  value  of  Briti.sh  goods 
received  'showed  a  decrease  of  £2,584,000,  compan'd  with  the  corre- 
sj)()nding  half  of  1014,  while  United  States  goods  increased  £148,fKK>, 
cliiefiy  machinery  and  iron  and  steel  manufactures. 

'■  South  Africa  "  states  that  there  is  a  shortage  of  arc  lamps,  half- watt 
lamps,  flexible  wire  and  electro-medical  apparatus  in  South  Africa. 

Toronto  Hydro-Electric  System. — 'F'he  Annual  report  and  accounts 
for  the  \-eiir  1 1)  1 4  ( the  fourth  year  of  working)  have  been  recently  issued. 

The  gross  income  was  .Sl,.'k)l.2!tl.47,  and  the  cost  of  electric  current 
and  t!i(!  expense  (»f  (.peratioii  and  management  (including  repairs  and 
maintenance)  absorb<-d  SH74,.'{")S.;")S,  l(>aving  a  balance  ^^i  .S<)2t>.0;{2.S!t. 
Charges  and  allowances  not  strictly  attributalilc  to  the  ojterating  expenses 
for  tlu!  year  1014,  and  other  charges  and  allowances  applicable  to  prif)r 
years,  absorbed  S(>0..'>:U).10,  leaving  S;V)7.:{!tn.70.  Interest,  <le|)reciation 
and  sinking  finids  for  the  year  absorbe<l  S>j">fi.>'>13.5r),  leaving  S^H.'{.24. 
The  whole  of  tlu^  cost  of  getting  and  jiromoting  new  business  was  met 
out  of  the  years  income.  The  t.ur|>lus  income  on  oiierating  axrount 
(after  ])roviding  for  interest,  dejueeiatinn  and  sinking  fluids)  am<iiinte<i  to 
§70,410. ."{4.  and  of  this  S<>!>.ri:{(l.  Id  was  al)sorlK-d  b^v  charges  an<l  allow 
ances  not  strictly  attributable  to  operating  account,  and  by  other  churg<-ti 
and  allowances  arising  out  of  the  tranwie.tion  of  jirevious  years,  the  final 
net  smpliiH  being  SS8n.24.  The  nit  earnings  of  .S"».">7.n!)t).79  (after 
meeting  the  special  charges  mentione<l.  but  Ix-fore  pro\  idiiig  for  inter«-st, 
depreciation  and  sinking  fluids)  represent  approximately  Oi  ]m'T  ct-nt. 
u)»on  the  average  amount  of  cjipital  invested  in  the  tixc<d  plant  ihiring  the 
V<-ar.  No  provision  having  yet  be<'n  made  for  working  capital  as  distinct 
from  const  ruction  capital,  the  debt  to  Toronto  Corporation  for  interest 
and  Hinking  fiiiidH  lias  not  yet  been  pai'l.  Satisfactory  jirogresn  was 
madi'  iluiiiig  the  year,  the  increase  in  j^russ  income  over  that  of  HUH 
being  20A  jier  cent.  The  increase  in  conunercial  income  over  that  of  lMi:i 
was  40  per  cent.  The  commercial  income  for  the  year  amounttni  to 
nearly  ()4  per  cent,  of  the  total,  the  municipal  income  reprewnting  Mi 
])er  cent.  At  Dec.  Ill  last  ther«<  were  :{:{.i»7t)  njeters  in  use  (against 
24.000  in   lOKl).  and  there  were  40.r>0(i  street  U  -' 

l.(i.")2).      The  peak  load  was  2.S.7.">;i  n.r.  (.igainst   . 
to  the  system  weri'  necessitated  in  pnnneetion  with  stieel 
ing.  the  civic  ear  line  supply  and  the  nee<ls  of  comnu!' 
Further  extensions  will  be  required  frf>m  time  to  time  to  meet  the  d< 
mands  of  the  public,  and  in  October.  1014.  the  City  Council  auth'Ti^i-*! 
the  issue  of  SI  ,(MM).(t00  of  4  J  jht  cent.  40  ye.'ir  defx-ntiiros  for  fint.nriiiL  the 
additional  expeiidil  lire.      A  new  sehednl' 
by  th(>  Provincial  1 1  yd ro- Elect rie  Comiin 

the  ]iresent  year.  The  charge  for  residence  ligluni):  iias  \n-vn  num  e>l 
from  4'iO  to  4  cents  ]>er  unit,  for  commercial  lighting  from  .TOO  !•>  2  N"> 
cents,  power  from  I'lti  to  1-31  cents,  and  street  lighting  from  24f>  to  212 
cents.  It  is  claimeil  that  the  hydroelectric  sy-'  '  cunferriti  sub- 
stantial advant.ipes  tn>on  the  poMer  and  light  «  of  the  city  o( 
Toronto,  as  the  charges  have  l»p«.>n  greatly  reil>ic«l.     The  reiwrt  concludcB 


with  an  acknowlwlgmcnt  of  the  efficient  services  of  the  general  manager 
(Mr.  H.  H.  Couzens)  and  his  staf?.  The  Toronto  hydro-electric  sy.stem 
is  the  largest  single  unit  of  the  provincial  system,  and  the  commissioners 
look  forward  with  confidence  to  the  future  of  the  public  movement. 

In  the  report  of  the  general  manager  (ilr.  H.  H.  Couzens)  particulars 
are  given  of  the  more  important  extensions  put  in  hand  <luring  the  year. 
The  net  increase  in  consumers  was  above  9,000,  or  more  than  40  per  cent, 
over  the  number  at  the  end  of  1913.  The  total  numl>er  of  consumers  is 
over  31,500,  and  their  connected  load  over  88,000  h.p.  During  the  year 
over  5,WX>  irons  were  dispfjsed  of  by  the  appliance  department.  Mr. 
Couzens  states  that,  taking  these  things  alone  on  the  basis  of  three  hours' 
use  a  week,  they  represent  about  480,000  unit-  ium.  or  a  revenue 

of  $I3,(X>0:    but  the  new  reduced  rates  are  ■  1  to  give  a  great 

impetus  to  the  use  of  irons,  cooking  and  heating  apparatus,  &c.  2.400 
street  lamps  were  added  during  the  year,  making  the  total  equivalent  to 
40,800  lOti-watt  lamps  at  the  end  of  1914.  During  the  year  84..592,300 
units  of  electrical  energj-  were  sold  for  all  purposes,  against  about 
<JO,I>0<J,(J(MJ  units  in  1913." 


FOREIGN  NOTES. 

China. — Mr.  T.  M.  Ainscougli,  the  Special  Commissioner  appointed 
by  the  Board  of  Trade  to  inquire  into  the  conditions  and  prospects 
of  British  trade  in  China,  has  now  returned  to  this  countrj'  and  is 
prepared  to  interview  (by  ap|)ointment)  rejtresentativcj  of  British 
linns  who  ina\-  be  able  to  see  him  at  the  otiices  of  the  Commercial 
Intelligence  Branch  of  the  Board  of  Trade.  In  order  that  apjxDint- 
ments  may  l)c  satisfactorily  arranged,  British  firms  who  desire  to 
inter\'iew  Mr.  Ainscough  should  apply  as  soon  as  possible  to  the 
Director  of  the  Commercial  Inteiligraice  Branch,  73,  Basinghall- 
street,  London,  E.C 

France. — A  consular  report  on  the  Brest  district  sa_\-s  the  use  of 
electricity  for  various  purposes  is  developing,  and  the  increased 
demand  for  current  has  necessitated  an  increase  in  the  capacity  of 
the  generating  plant  of  the  local  electricity  company  to  12,000  H.P. 
during  the  current  \ear. 

Hawaii. — A  consular  reiwrt  on  the  trade  of  Hawaii  in  the  year 
ended  .lune  .30,  1914,  states  that  imports  of  eh'ctrical  machinery 
were  valued  at  £1 10,944  (compared  with  £UKt.0i)4  in  i)revious  year). 

Italy. — A  British  consular  report  from  Catania  Ra\-s  amongst  the 
(Jerman  and  Auslro-Hungarian  goods  hitherto  imjKjrted  into  that 
dLstriet  are  boiler  tul>es,  iron  tubing,  electric  Linn»s.  jK)rcelain,  glass- 
ware, &c.  Some  of  the  goods  received  from  Austria  have  been  of 
(Jcrnian  oiigin. 

United  States  Exports  to  South  Africa.— Acconlmg  to    ■  South 

Africa. ""  during  the  tii-st  half  of  the  curriMit  year  United  States  cx- 
|)ort,s  to  South  AfricA  showed  an  increase  in  value  of  £148,000. 

The  classes  of  goods  mainly  contributing  to  the  ■■    -  are  machinery 

and  iron  and  st<H'l  manufactures.     The  United  "  ire  of  feii'ing 

wire  imports  was  72S  per  cent,  (against  43-0  in  r.d4  ;  of  electrical 
machinery  ;30-4  per  <ent.  (against  191  per  cent.)  ;  ami  of  mining  m.achi- 
nery  (including  buckets  and  tip  trucks)  .3(v7  i>er  cent,  (against  30-4  per 
cent.).     In  the  same  period  British  exports  fell  off  by  £2,."»S4,000. 

lillllllll!lllillll!IIIIJIIIIIIIIIIIIIIII!l||||||||l!lll^^ 

m  MISCELLANEOUS   NOTES.  m 


1 1  Miiin  II  I' 


Competition  with  Germany  and  Austria-Hungary.— The  Commer- 

eial  lnt«'IIigenee  JJninch  of  the  lioard  of  ThkIc  have  is.sned  lists  S9, 
4<tan(l  41  of  the  articles  of  \\  liich  the  sources  of  suj>j»ly  or  market  shave 
been  interfennl  with  by  the  war,  and  in  repani  to  vliich  ijujuirics 
liave  Ijeeii  ree<'ivo<l  for  names  of  manufacturers  or  producers.  The 
articles  wanted  include  glass  and  china  A^are.  globes  an<l  .sh.ades, 
chemicals.  \c.  United  Kingdom  manufacturers  and  exjiorter-  i-vi 
ubt4vin  copies  from  73.  Basinghall-stroet.  London.  HC. 

Electric  Torches  for  Special  Constables.— At  Brighton  si^eeial  con- 
'iity  in  the  .suburb.<<  of  the  towii  arc  to  be  provided 

Exports  to  China  and  Siam.— The  London  "  Gazette  '*  for  Oct.  8 
containn  additions  and  corrections  to  the  list  (abstracted  in  our 
'    lie  of  Oct.  1,  p.  973)  ■  '  in  Cliina  and  Si.am  to  whom  articles 

!i  fr«'!n  tho  Uiiited  l\  \  l>e  consigned. 

:idde<i  ; — ■ 
■  •s   and   Dep.artmentn   of   the   Chinese   Government. 
Govornnient   UnivcreiticB,    Provincial   tJovernments  and  their  Ikpart- 
ni.    •      '        •  '    \"     '   ■■  •    T  •  •,     ■  >■  ,<:  Co., 

Ai  \rr  Co.. 

Kiaikgtwtu  Dock  ^  En^invvrin^  Works,  Nichulas  I'ku  Eiigiucvring  Works 
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(Shanghai),  Oriental  Exp.  Co.,  Peking  Motor  Co.,  Vickers  (Ltd.),  Gibb, 
Livingstone  &  Co.  (Foochow),  Municipalities  of  the  Allied  and  Neutral 
Concessions  (Shanghai),  Alox.  Ross  &  Co.  (Shanghai). 

R'mm. — Legations  of  Allied  Powers,  Legations  of  Neutral  Powers, 
Ministries  and  Departments  of  Royal  Siamese  Government. 

Exports  to  the  Netherlands. — The  Privy  Council  have  issued  a 
schedule  in  substitution  for  the  schedule  to  the  Proclamation  of 
June  25  regarding  restriction  of  exports  to  the  Netherlands. 

Under  the  new  schedule  the  exportation  of  all  articles  to  the  Nether- 
lands is  prohibited  except  printed  matter,  empty  receptacles  returned  to 
the  Netherlands,  worn  clothing  and  other  personal  effects  and  live 
animals  other  than  animals  used  for  human  food  unless  consigned  to  the 
Government  of  the  Netherlands  (with  the  permission  of  the  Secretary  for 
Foreign  Affairs),  any  British  diplomatic  or  consular  officer  of  an  allicnl 
or  a  neutral  country  (with  the  permission  of  the  Secretary  for  Foreign 
Affairs),  the  Netherlands  Oversea  Trust  or  (in  case  of  any  prohibited  or 
restricted  goods  which  are  authorised  by  licence  to  be  exported)  the  per- 
son named  in  the  licence  as  the  consignee. 

Munitions  Tribunal  Decision. — On  Friday  last,  before  the  Coventry 
Munitions  Tribunal,  Mr.  John  A.  Northfield  complained  that  the 
certificate  of  leaving  was  unreasonably  withheld  by  Messrs.  Willaiis 
&  Robinson,  of  Rugby. 

The  Chairman  (Prof.  Tillyard)  sa  id  the  case  raised  a  new  point — whether 
a  draughtsman  was  a  workman  within  the  meaning  of  the  Munitions  Act. 
Applicant  produced  a  letter  from  the  Ministry  of  Munitions,  in  which  it 
was  said 

"  I  am  directed  by  the  Minister  of  Munitions  to  reply  to  your  letter  of 
August  31  respecting  the  position  of  draughtsmen  and  other  salaried 
employes,  as  distinct  from  workmen,  with  regard  to  leaving  their  employ- 
ment and  obtaining  other  engagements  elsewhere.  .  .  .  The  Minister 
is  advised  that  the  term  '  workman  '  should  be  construed  in  its  ordinary 
sense  as  meaning  a  person  who,  substantially,  does  his  work  with  his 
hands,  or  at  all  events,  by  physical  exertion." 

There  was  the  further  question  whether  Northfield  was  engaged  on 
munitions,  and  Mr.  Briggs  (representing  the  company),  said  the  engines 
on  the  plans  of  which  applicant  was  working,  were  sold  almost  exclusively 
to  armament  firms.  Then  Northfield  had  been  offered  more  responsible 
work  elsewhere. 

The  Chairman  said  the  decision  of  the  Court  was  that  applicant  was 
not  a  workman  within  sec.  7  of  the  Act,  and  a  statement  would  be  made 
that  no  certificate  was  necessary  for  him. 

Will. — The  late  Frederick  H.  W.  Higgins,  for  many  years  chief 
engineer  of  the  Exchange  Telegraph  Co.,  left  £4,536,  including  £4,459 
net  personality. 

Imports. — The  following  are  official  values  of  electrical  machinery, 
material  and  apparatus  imported  mto  this  country  (a)  during 
September^  1915,  and  ( ';)  the  aggregate  figures  from  Jan.  1  to  Sept.  30, 
with  the  increases  or  decreases  compared  with  the  corresponding 
periods  of  1914  :— 

Electrical  machinery,  (a)  £104,109  (including  generators  and  motors 


....A   ,...,. I. 


other  than  for  aeroplaneo,  rv-  •"■' 

machinery   unenumerat^»l,    v  .\ 

(including  gf-ncrators  and  rr  « 

and  cycles,  t20S,7.")3  and  f:li  - , 

(increase  £1I7,H.'»7);    tf;legra|ili 

marine,  (a)  £4,S«H  (increaw;  £4,7-' 

other  than  submarim;  £25,61.'*  i 

phone  apparatus,  (a)  £12,2rX)  (d..   •.,-     :..,  -i.-.r-i^- 

£106,017)  ;     other    electrical    wires    and    eat,  \xtnA,   <<«) 

£10,.302  (increase  £7,.">;)8),  (/>)  £74,81.".  U\ 

insulations,  (a)  £(J,1.30  (increase  £8,.T>4), 

carbons,  (a)  £11,.">07  (increase  £8.074).   ^h)  i 

glow  lamps,  (a)  £1.^5,828  (increase  £1  l,9Wj,  (/>;  ■ 

arc  lamps  and  electric  searchlights.  (<i)  nil  :•! 

(decrease  £l  ,260);  parts  of  arc  lamps  and  v.r- 

(fl)  £8,371  (increase  £2,845),  (/>)  £68,417  I 

secondary  batteries,  (a)  £15,2.55  (increase  i,V.',:l\.\,,  \'. 

£34,574);    meters  and  measuring  instruments.*  in)  1 

switchboards,*   (a)   £1-75,   (6)   £5,264  ;    electrical  h 

unenumerated,  (a)  £18,133,  (6)  £1.53,953.     Total  o; .. 

apparatus  other  than  machinery  and  nninsulate'l •  wire,  (i) 
(increase  £59,599),  (6)  £7(Ki,128  (decrease  £263.084). 

Exports. — The  exports  of  electrical  machiner>',  material.  4c.,  (a) 
durmg  September,  1915,  and  {h)  from  Jan.  1  to  Sept.  30,  with  the 
increase  or  decrease  compared  with  the  corresponding  periods  of 
1914,  were  as  follows  : — 

Electrical  machinery,  (a)  £113,9.50  (including  railway  and  tramiray 
motors,   £3,804,  generators  and  motors  other  than  acruplarr  r 

cars  and  cycles  £.55,645,  and  electrical  machinerj-  unenumer»t,<-  . ) 

(increase  ^£6,130),    {b)    £1,028,-504    (including  "  railway    and 
motors   £96,915,    generators   and   motors   other   than   for   a, 
motor  cars  and  cycles,  £483,122,  and  electrical  machinery  unenurnv 
£448,467   (decrease  £709,933)  ;    telegraph   and  telephone  ca^ ' 
marine  (a)  £3,256  (increase  £2,498),  (6)  £277.845  (decrease  t 
other  than  submarine,  (a)  £25,596  (increase  £13,976),  (b)  £3- 
crease  £84,233);    telegraph  and  telephone  apparatus,  (a)  £l' 
crease  £5,820),  (6)  £153,050  (decrease  £42.546) ;  other  li  < 

and  cables,  rubber  insulated,  (a)  £43,226  (increase  £18,504  ._  ,~ 

(decrease  £27,336),  with  other  insulation,  (a)  £71,3.58  (inci  170). 

(6)  £349,637  (increase  £27,799);  carbons  {a)  £739  (incrt-.i--  i.7i-.n  (6) 
£6,254  (decrease  £326)  ;  glow  lamps,  (a)  £17,991  (increase  £7.027),  (6) 
£113, 540  (increase  £18,537)  ;  arc  lamps  and  searchli'.'ht-i.  (n\  -/I-  reaae 
£25),  (/;)  £3,842  (decrease  £8,478) ;    parts  of  arc  lamp-i  aii  .   ■  '-rhts 

(other  than  carbons),  («)  £2,783  (increase  £2,213).  (6)  £18,73ii 
£3,067) ;  primary  and  secondary  batteries,  (a)  £11, 867  (def---  ■  - 
(6)  £147,381  (increase  £15,781) ;   meters  and  raeasurine  im 
£9,814,  (6)  £112,394;    transformers,*  («)  £2.439,  (6)  ';' 
boards,*  (a)  £5,618,  (6)  £47,621  ;   electrical  goods  and 
merated,  (a)  £42,534  (decrease  £20,332),  (6)  £434.351  (>  1 
Total  of  electrical  goods  and  apparatus,  other  than  ni 
insulated  wire,  (a)  £262,088  (increase  £82,015),  (6)  £2,270,257  (dc* 
£114,123). 

*  Not  enumerated  separately  in  previous  years. 
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TENDERS    INVITED. 
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Coal  Conveyor,  Coal  Hopper,  Water  Cooler,  Water  and  Feed  Pumps. 

The  Electricity  Committee  of  Manchester  Corporation  invite 
tenders  for  the  supply,  delivery  and  erection  of  Coal-conveymg 
Plant,  New  Coal  Hopper,  &c'.,  Water  Cooler,  two  Electrically- 
driven  Circulating  Water  Pumps  and  Turbine-driven  Boiler 
Feed  Pump.  Specifications,  drawings  and  forms  of  tender  from 
the  Secretary  of  the  Electricity  Department  (Mr.  F:  E.  Hughes), 
and  further  particulars  and  information  can  be  obtamedfrom  the 
chief  electrical  engineer  (Mr.  S.  L.  Pearce).  Tenders,  addressed 
to  the  Chaii-man  of  the  Electricity  Committee,  must  be  delivered 
at  the  Town  Hall,  Manchester,  by  10  a.m.  Wednesday,  27th  inst. 
»^ee  a'r^o  an  a'i':erli--e.'iunf. 

Telegraph  and  Telephone  Material. 

Tenders  are  required  by  Dec.  7  for  the  supply  of  the  following 
articles  for  the  Australian  Commonwealth  Postmaster- 
General's  Department :  Zincs,  Carbon  and  Manganese  Powder, 
Manganese  Chloride,  Chloride  of  Ammonia,  -Porous  Pots,  Outer 
Jars  for  Cells,  Carbon  Blocks  and  Resistance  Boxes.  (Schedule 
No.  1,273).  Tender  forms,  specifications,  &c.,  from  trie  Com- 
monwealth Offices,  72,  Victoria-street,  London,  S.W.  See  also 
an  advertisement. 

Automatic  Telephone  Exchange. 

Plans  and  forms  of  tender  are  being  prepared  for  the  installa- 
tion of  an  automatic  telephone  system  in  Cheistiania  (Norway), 
at  an  estimated  cost  of  fbjut  £53,600.  Specifications,  &c. ,  from 
the  Kristiania  Telefonanlag,  Toldbodgt,  30,  Christiania. 


mill 


Telegraph  Stores.  _ 

The  directors  of  the  North  Eastern  Raflwat  Co.  are  pro- 
pared  to  receive  tenders  for  6  or  12  months'  supply  (from  Jan.  \ 
1916)  of  Telegraph  Apparatus.  Wire  and  Line  Stores.     Forms  of 
tender  from  the  Telegraph  Superintendent  (^[r.  C.  H.  Klh- 
and  tenders  must  be  sent  to  the  Secretary.  Mr.  R.  b.  Dun 
York.     See  also  an  advertisement. 
Turbo-Alternator,  Geneniin^  Plant,  Boilers,  &r. 

Darlington  Corporation  require  tenders  by  Oct.  -l  for  a 
3  000kw.  Turbo-altornator  with  Surface  Condensing  Plant. 
Specification,  &c.,  from  the  Borough  Electrical  Engineer 

Tne  AtsTKALiAN   (.o.M.Mo.NWKALr.i   lK>,..irt..u-m   ot   Dt>teiu-e 
require  tenders  by  noon  Oct.  25  for  Power-station  Plant  and 
Equipment  for  the  NaviU  Dockyard  Cockatoo  Isl. 
NSW    and  bv  noon  Oct.  27  for  Machine  Tools.     >, 
from  Din>ctor"  of  Navv  Contracts.  Navy  Office.  Mellwunie. 

The  NS.W.  RviLWAYS  &  Tramways  Dei-artmknt  require 
tenders  bv  noon  Jan.  12  for  the  supply  and  mainton.uice  for  ll 
months  of  two  Water-tube  Jioilers  and  Accessories  at  Newc^wstle, 
X.S.W.  Specitication,  &c.,  from  the  Electrical  Engmeer,  61, 
Huntcr-strccl.  Sydney,  X.S.W. 

Freight  Car  Transferrers.  •     ,     i  .«  i,^ 

Si-DNEV  H.\RBOUR  Trust  CoNDnsstoKERS  roqui.v  fondon,  by 

2  pm   Jan.  31  for  throe  electricaUy-operated  RaUway  Irn^ght 

Car  Transferrers  (contract  1530).     SpeiMticatious,  &c  .  from  the 

Commissioners'  Offices,  Circular  Quay,  Sydney,  X.!>.\\ . 
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Electric  Cables,  Transformers  and  Switchgear. 

LiTTLEBOROUGH  Urban  District  C  uncil  invite  tenders  for  the 
supply  and  laying  of  High-tension  Cables,  &c.,  and  for  Trans- 
formers and  Switchgear  for  sub-station.  Specifications,  &c.;  from 
the  Clerk  to  the  Council  (Mr.  Geo.  H.  Wild),  to  whom  tenders 
are  to  be  sent  by  Friday,  Oct.  22.  Plans  and  specifications  may  be 
seen  at,  but  not  obtained  from,  the  office  of  consulting  engineer 
(Mr.  W.  C.  C.  Hawtayne),  9,  Queen-street-place,  London,  E.C. 

Sydney  (X.S.W.)  Council  require  tenders  by  3  p.m.  Dec.  0 
for  33,000-volt  Outdoor  Three-phase  Transformers  and  Switch- 
gear,  with  Spares  for  12  months,  or  (a,ltematively)  Single-phase 
Transformers  to  be  operated  in  Ijanks  of  three.  Specification, 
&c.,  from  the  City  Electrical  Engineer. 

Wiring,  Lamps,  Fittings,  &c. 

Watford  Council  require  tenders  by  Oct.  18  for  Wiring  their 
new  water  pumping  station.  Specifications,  &e.,  from  Mr.  I). 
Waterhouse,  Council  Offices,  High-street,  Wi-tford. 

Dundee  Harbour  Trustees  require  tenders  by  10  a.m.  Oct.  21 
for  Wiring  of  shed  Y  at  the  new  wharf  at  Gourlay's  Old  Ship- 
building Yard.  Specifications  from  the  General  Manager  and 
Engineer. 

The  Great  Northern  Railway  Co.  (Irei^nd)  require 
tenders  by  10  a.m.  Nov.  4  for  12  months'  supply  of  F^lectric 
Cable  and  Wire,  Electric  Light  Carbons,  Electric  Fittings, 
Lamps,  &c.  Forms  of  tender  from  the  Secretary,  Amiens- 
street  Terminus,  Dublin. 

T-'logranh  and  Talephcne  Material. 

Tlie  Dej)uty  I'ostmaster-General,  Sydney,  invites  tenders  by 
2:30  p.m.  Nov.  4  for  100  miles  Two-twisted  r.nd  7.5  miles  Tnree- 
twisted  Rubber-insulated  tinned  Copper  Wire  for  the  Aus- 
tralian Co.mmonwealth.  Postmaster-Cjleneral's  Department. 
Sjx'cification,  &c.,from  the  Deputy  Postmaster-Gener?.l,  Sydney. 

The  Deputy  Postmaster-General,  Melbourne,  invites  tenders 
Tintil  3  p.m.  l)o(;.  14  for  H  sections  of  Lamp  Signalling  Trunk 
Lino  Switchl)oard  (schedule  1,207)  for  the  Acstralian  Co.mmon- 
WEALTH  Postmaster-General's  Department. 

Tenders  are  invited  for  the  supjily  of  294  Accumulators,  each 
of  l.J  amj)ere-h()ur  capacity,  and  a  Power  Board  and  As.sociated 
Apparatus  to  the  Australian  Commonwealth  P  stmaster- 
General's  Dejfartment.  Tender  forms,  &c.,  from  the  Common- 
wealth (Jflices,  72,  Victoria-street,  London,  S.W.  Tenders  to 
J)eputyPostmaster-(;eneral,  Perth(\\. Australia), by  3  j).m.  Dec.  8. 
*  The  Deputy  Po.stmaster-General  requires  tenders  by  2:30  p.m. 
Nov.  4  for  aliout  ')!)  milos  of  Paper-insulated  I>cad-covered 
Cable  (schedule  472,  X.S.W.)  for  llie  Australian  Common- 
wealth Postmaster-General's  Department. 

The  Deputy  PostmasfcrCicuoral.  Brisbane,  requires  tenders  by 
noon  Nov.  17  for  Switchboard  Parts  and  .Vccessories  (schedtili- 
343),  Telegraph  Instruments  (schedule  34.5),  Protecjore  and 
Parts,  &c.  (schedule  340),  and  Ironwork  (schedule  .3.5S)  for  the 
AusTRALLW  Common  wealth  l'ostrnaster-(;enerars  l)e|>artnient. 
Specifications,  &c..  for  the  contracts  imder  the  al)ove  headinc 
can  be  obtained  from  the  respective  Dep\ity  t'ostina«tcrs- 
Gcneral. 

Electric  Capst:ins. 

Sv;)m:v  lli,vl)0',:r  Trust  Commissioners  invite  t«'nden»  by 
2  p.m.  Oct.  2.5  for  the  supply  of  0  Elect rically-o|M'nile(l  Wharf 
Ca]-st;-n.s.  Specilicr-tinn.  &()..  from  the  office  of  the  Commis- 
sion(  r.i,  Ciro-,.li„r  Qu.-v.  Sydi.ey,  X.S.W. 


TENDERS  RECEIVED  AND  ACCEPTED.  ^ 


.  S!(»iTnAMrTt)N.  The  Council  ha.H  accppto<l  the  following  tonderR  : 
A  Kiiigin.iii  A:  Co.  for  wiring  the  ,\s('up;»rt«lrf«'t  |X)|icc  Ht.ition  at 
ilH.  ISn.,  th.at  of  Kdgar  .Mien  &  Co.  (iit  C22.'»)  for  the  Hupply  of  tramway 
]M)intH  nn<l  croHHinjjM.  Hadlicld's  StevI  Foiuidry  (Ltd.)  «1b3  t<?nclcri«<l  for 
tilt- lider  lit  £240. 

In  icfcronco  to  the  contract  with  BritJHh  Thoin»(»n- Houston  Co.  for  the 
supply  of  a  rotary  convcrliT.  tlic  Hrilisli    Khvtric  Tr.'ju'-forincr  Co.  (tli«< 
will)  conlriU'torH)  notitii-d  thut  their ori>:u»id  price  of  £4!Mt  for  the  h.t.  tr.-jns 
formers  would  not  hold  ){ood  owing  to  the  incre.-M«od  cost  nf  m<ttorial», 
nnii  till"  ConHuittce  ain"(«cd  to  tlic  amount  iH-inp  advance*!  t«i  £.'>42. 

'I'Im'  Commit t«-^>  hac  dcfcrriMl  tlio  <]»c!*tion  of  pri>vidiiig  »K>t  mctcrg  in 
view  of  the  difiiculty  of  obtaining  meters  at  present. 


Derby. — The  Corporation  have  accepted  the  tender  of  C.  A. 
Parsons  &  Co.,  for  repairing  a  steam  turbine  at  £800. 

Woolwich. — The  Borough  Coimcil  have  placed  an  order  with 
Ferranti  (Ltd.)  for  switchgear,  at  £101. 

ERiTiL— The  Urban  Council  have  accepted  the  tender  of  Fraser 
&  Chalmers  for  a  turbo-alternator  and  condensing  plant,  at  £10,432. 

Rochdale. — The  Corporation  have  placed  an  order  with  W.  T. 
Glover  &  Co.  for  12  months'  supply  of  electric  cable. 

Johannesburg.— R.  H.  Gould  &  Co.  recently  secured  an  order 
from  the  Corporation  for  the  supply  of  eight  100  kw.  single-phase 
tre.n.sformers,  at  £803. 

Bristol. — The  Dock  Committee  have  accepted  the  tender  of 
Johnson  &  Phillips  for  the  supply  of  7  16  jja per- insulated  lead- 
covered  and  armoured  main  cable. 

Buxton. — For  supply  of  two  fi-etler  pillars  and  four  feeders  the 
Cxjuncil  has  accepted  the  tender  of  the  British  Insulated  &  Helsby 
Cables,  at  £207. 

Woolwich. — The  following  tenders  have  been  r.ecepted  by  the 
Electricity  Committee  : — 

S.  B.  Goslin  &  Sons,  c.i.  chute  plates,  £29  ;  Bells  Asbestos  Co.,  cover- 
ing 3  in.  and  8  in.  steam  ])ipe  in  connection  with  3,000  kw.  turbo-alter- 
nator, £38.  17s.  2d.;  Fcrranti  (Ltd.),  switchgear  for  1,000  kw.  con- 
verter, £120.  9s.  2d. 

Halifax. — The  Guardians  have  accepted  the  tender  of  the  Garth 
p^lectrical  Engineering  Co.  for  electrical  littings  and  that  of  the 
Rugby  Lamp  Co.  for  lamps. 

Tlie  Corporation  have  also  placed  orders  with  Babcock  &  Wilcox  for  a 
wator-tubc  Iwilcr  .".nd  superheater  (£2,940)  :  with  the  Underfeed  Stoke* 
Co.,  for  two  underfeed  stokers  (£538) ;  aiul  with  the  Premier  Cool-r  & 
Engineering  Co.  for  two  water-cooling  towers  (£2,450). 

Edinburgh. — The  following  tenders  for  the  supply  of  electric 
generating  jjlant  for  the  new  Portobello  power  station  have  been 
accepted  b\-  the  Corjwration  : — 

Eraser  &  Chalmers,  turbines  and  alternators  (with  Vickcrs  altern'ators) 
£23.251.  and  for  condensing  plant  (with  Richardsnns,  Westgarth  &  Co.  as 
.sub-contractors),  £7,(>1 1,  di-liverv  in  both  <•  im-s  ti  be  made  in  the  summer 
of  1917. 

Stepney  (London). — The  Electric  Supply  Committee  has  ac- 
cepted the  tender  of  T.  Crow  \-  Sons  to  suppl}^  50  to:is  of  nr>uM^d 
pitch  at  £1.  9s.  6d.  per  ton. 

Sydney  (X.S.W.) — The  City  Council  have  authorised  the  following 
purchases  under  existing  contracts  : — 

British  General  Klectric  Co.,  four  4r5  v.  transformer  pruels.  six  475  v. 
distributor  jianels  £273,  10,000  50  c.p.  vacuum  lamps  £713.  66.  ;    Aus- 
trali:in  Ceneral  Electric  Co.,  350  lanterns  €1.137.  10s.,  200  rellectors  £260, 
:».".()  comj)ensators  £5()5.  l.OW  7.''>(»-watt  nitr(.  Ia;nps  £1.487,  2.000  .lOO-watt 
ditto  £2.448.   l.(»(n»  .-JOO-watt  ditto  £1.0.50.  2.(KKI  750  watt  ditto  £1.925 
20U  .50*  (watt  ditto  £1.32.5,  three  5.000  v.  jianois  for  Xo.  2  Lang  Park 
substation  £291,  eight  transformers  £1,7.30.  8s..  24  three-jiole  outdoitr 
^Mile-type  switches  £71(».  16s..  two  5,000  v.  transformer  panels  £2(>4,  two 
10.(MKiv.  ditto  £2()()  :    X.  (iuthridge  (Lt<l.).   10  lOO  k.v.a.  tran.sformers 
£i.32(t.  three  ditto  £;{9().  eijrht  2(K»  k.v.a.  <litto  £1,.520.  five  ditto  £9.50.  10 
.5Wk.v.,:.  ditto  £9Sn.  four  ditto  £:W2.  1((  UH»k.\.a.  ditto  £1.320.  three 
ditto  £.396.  ciuht  2(1»  k.v.a.  ditto  £1..520.  live  ditto  £9.50,  10  fee<ler  panels 
£1,3.55,  four  ditto  £601.  4s.,  six  tran-sformer  jtanels  £687.  12s..  four  ditto 
£482.    KSs.  :     Xoyes   Bros.,   four  feeder   jianels   £.5l»(»,   eight    tratvsforme.- 
jianrls   £1.184;     L-iwrcnce   &.    Hanson,    for   cutouts   and   rejilacemcnts, 
15!iinp(Te  2s.  4J<1.  and   11<I..  25ampcre  ;is.   lid.  and  SJd.,  .50-am]>«>re 
4h.  lid.  anil  Is.  ,Sd.,  lOOampere  9s.  an<l  Is.  Iljd.,  2<M»-amperp  22s.  and 
3s.    llKl.,  3(M I  ampere  34s.   7d.   and   7s.  ;    Standard   Wayjiood    Hercules 
(Ltd.).  5.00(»  volt  transformer  panels  £97.  33.WH1  v.  ditto  £239.  33.00(»  v. 
incominii  fe;vler  junels  £2.55.  33.(HK)  outiroin^  dittn  5u3(»2.  415  v.  tran«- 
fornuT   panels   £221.   415  v.   summation   ]>nnels  £67.  33,(KK)  v.   'bus-bar 
msuliitors  £1.   (is.,  5.000  V.  ditto   13s.,  33.tHK>  v.  operating  rods  for  link 
switclii-s  £3.  ,5.(KK»  V.  dilt«i  £2.  .5s.  each.  thre<>  .5(K)  v.  fecsier  panels  £403.  U 
six  lO.Otm  v.  ditto  £1,191.  two  ditto  £2«M). 

The  followinp  tenderwl  for  d.c.  antl  single-phase  a.e.  meters  :  Noj 
Brow,  for  Frrranti  meters  {recomitundrd  for  accfj^lancc),  .Standard  Way. 
fjood  Herciiles  (Ltd.)  for  British  A\cstini;house  meters.  Hae*  A  "  -for 
ll..t  meters.  Kdison  &  Swan  Cnitisl  Klectric  Light  Co.  for  Ch  n  & 

Hookham  meters,  .Vustraliin  (Jeneral  Electric  Co.  for  General  Klcctric| 
(I'.S.A.)  nietorn. 

W.  (5.  Watson  A  Co.  tendorwl  for  Reason  d.c.  meters  and  Lawrence  Jt| 
Hanwu  for  Lnnilis  &  (5yr  sinple-j>hase  meters:    and  the  folli.winj;  ten* 
dorcMl    for    thri'o.pliano    meters:     Standard    Waygood    Hercuks    (Ltd.),] 
H  .  Kdison  tS:  Swan  Co.,  Noyiw  Bros.,  Lawrence  &,  HanmB 

A'  ,<r:\\  Electric  Co. 

For  maxunum  di-mand  indicators  the  following  firms  tendered  :  W.  O.j 
Watt"in  A  Co.  for  Heaiwm  meters  {rfcowtnffnitH  f<,r  arcrjtIaHce),  Aut*| 
tralian  (Jeneral  Electric  Co.  for  (Jenera!  Electric  (I'.S.A.)  meters. 

The  Council  are  recommended  by  the  Electric  Lighting  Committee  to| 
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place  orders  with  Willans  &  Robinson  for  a  set  of  reaction  blading  for 
their  5,000  kw.  turbo-alternator  at  £898.  lOs.,  and  with  Babcock  & 
Wilcox  for  two  spare  motors  (for  induced  draught  fans  for  the  two  boilers 
on  order  with  that  coinjjany)  at  £675  (estimated). 

Commonwealth  Contracts. — The  following  tenders  have  been 
accepted  by  the  Australian  Government  Deisartments  :— 

Victorian  Railways. — ^W.  T.  Henley's  Telegraph  Works  Co.,  l.t.  cables, 
at  rates  ;  British  Insulated  &  Helsby  Cables,  l.t.  cables,  at  rates  ;  II.  W. 
Cameron  &  Co.,  electro-mechanical  interlocking  apparatus  and  spare 
parts  ;  Thompson  &  Co.,  railway  and  electric  tramway  crossing  for 
Glenferrie,  at  rates. 

Metropolitan  Board  of  Water  Supply,  cfcr.,  Sydney. — Australian  General 
Electric  Co.,  17  electric  meters  for  pumping  stations. 

W.A.  Government  Tender  Board. — Horace  Summers,  metal  filament 
lamps  30  and  60  watt  Is.  Id.  each,  lOO-watt  2s.,  200-watt  4s.  6d.  ; 
Chas.  Atkins  &  Co.,  electric  desk  fans,  £1,294.  15s. 

Postmaster-GeneraV s  Dept.,  Adelaide. — R.  Johnson,  Clapham  &  Morris, 
10  tons  copper  wire  £115.  10s.  per  ton,  5  tons  ditto  £115.  lOs.  per  ton ; 
India  Rubber,  Gutta  Percha  &  Telegraph  Works  Co.,  50,000  copper 
binders  2s.  5d.  per  100,  5,000  ditto  7s.  4Ad.  per  100. 

Postmaster-GeneraV s  Dept.,  Hobart. — ^A.  J.  Todd  &  Co.,  5,000  jointing 
sleeves  £6.  12s.  Id.  per  1,000.  5,000  ditto  £5.  I2s.  5d.  per  1,000  2,000 
ditto  £4.  12s.  3d.  per  1,000,  2,500  d  tto  £3.  lis.  9d.  per  1,000,  2,000  ditto 
£3.  7s.  9d.  per  1,000,  2,500  ditto  £3.  6s.  od.  per  1,000  ;  Western  Electric 
Co.,  i  ton  copper-clad  steel  wire  £143.  3s.  6d.  per  ton,  27,500  paper 
jointing  sleeves  2s.  6d.  per  1,000,  5  miles  wire  £17.  12s.  9d.  per  mile, 
5  miles  ditto  £25.  9s.  per  mile,  3  miles  ditto  £16  per  mile,  3  miles  paper- 
insulated  lead-covered  cable  £215  per  mile ;  Brunswick  Brick,  Tile  & 
Pottery  Works,  200  glazed  earthenware  conduits  2s.  lid.  each,  700  ditto 
2s.  9d.  each,  3,900  ditto  Is.  ll|d.  each;  British  General  Electric  Co., 
5  miles  tinned  annealed  copper  wire  £19.  Is.  per  mile,  5  miles  ditto 
£11.  14s.  per  mile;  India  Rubber, Gutta  Percha  &  Telegrai^h  Works  Co., 
6,000  copper  binders  3s.  9d.  per  100,  3,000  ditto  2s.  9>d.  per  100,  10,000 
ditto  2s.  3d.  per  100,  6,000  copper  tapes  2s.  lOid.  per  100,  10,000  ditto 
Is.  lid.  per  100,  1.000  zincs  5d.  each,  1,000  porous  pots  8|d.  each,  3  cwt. 
8alammoniac57s.  6d.perewt.  ;  Callender's  Cable  &  Construction  Co.  (per 
Noyes  Bros.),  3  miles  paper-insulated  lead-covered  cable  £130  per  mile ; 
F.  S.  Lee,  5  tons  copper  wire  £116  per  ton,  2  tons  bronze  wire  £142  per  ton, 
5  tons  ditto  £142  per  ton. 
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PATENT  RECORD. 


SPECIFICATIONS  PUBLISHED. 

The  following  abstract  Uom  some  oi  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London.  W.C. 

Whenever  the  date  applied  lor  differs  pom  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  Jormer  is  given  in  brackets  after  the  title. 

1914  Specifications. 
14,125  Dawson  &  Buckingham.     Electrical  apparatus  for  transmitting  and  receiving 

signals. 
17,863  Brinkmann.     Electric  contact  apparatus,  particularly  for  telephone  systems 
(24/10/13.) 
A  contact  apparatus  in  which  a  comrron  contact  actuating  member  is  under  the 
control  of  a  pluralitv  of  operating  devices  having  equal  ranges  of  movement,  and 
connected  with  the  member  by  levers  of  different  ratio,  so  that  the  equal  movements 
of  the  operating  devices  cause  different  extents  of  movement  of  the  actuating  member. 
19,492  Allgemeine  Elektricitats-Ges.     Internal-combustion  engine  with  electrically- 
driven  charging  pump.     (6/9/13.) 
19,854  Sterling  Telephone  &  Electric  Co.  &  Barclay,     Electric  signalling  systems, 
particularly  for  use  in  mines. 


19,977  ViDAL.    Electric  lighting  and  heating  of  rai'. ,/.-./  cr  - 

20,687  Holmes  &  Brierley.    Means  for  render-  -     .-■-.... 

of  electric  wires  or  cables  with  boxes  '.r 

the  like. 
21 ,529  Westerh  Electp.ic  Co.  &  Mack.    Telephone  »witc»iin«  apparatu*- 
23,212  Day.    Electric-coupling  devices. 
23,534  ScHASCHKE  &  S.WARP.    Electric  lamphoJders  and  liraiUr  : 

application  3,106/15.) 
24,293  MiDGLEY  &  Vamdervel:      P'--'-!-  starters  for  enKinw,  more  pi.- 

for  use  on  motor-cars  :. 
24,766  Sand.    Construction  of  •  V,'-'-  /-.-.-, 

A  lamp  in  which  the  adh' 
in  the  lamp  of  a  loose  fine  p . 


,-.— if./   •.£££« 
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1915  Specificati'.ss. 
Mechanisn)  for  electric  switches  of  the  p«ab  or 


4,012  Mar  canola  &  Testa. 

(14/3/14.) 
5,672  Simpson.     Brushes  and  brush  holders  for  magneto^Sectric  machines 

application  on  19,784/14.    Sept.  15.) 


APPLICATIONS  FOR  PATENTS 

Note. — The  undermentioned  Applications  iexce;  ■  -y 

public  inspection  until  after  acceptance  of  Complete  /  •   ■„ 

open  to  inspection  12  months  after  the  date  attached  /i 
previously  in  the  ordinary  course.  Names  within  pc 
o1  inventions.  V/ hen  complete  Specification  accompar...^  -,.,.,......    .  _    .,^ 

September  24  1915. 
13,618  British  Westinghouse  Electric  &  Mfg.  Co.    '■■••' 

Co.,  U.S. )     insulating  airtight  joints  for  termini. 
13,624  Quarzlampen  G.m.b.H.    Treatment  of  liquids  or  tait;.  zy  ::.-.  .'t\:.\\.iz,  ::  =. 

quartz  lamps.    (15/9/14,  Germany.)* 

September  25.  1915. 
13,655  Pasquier  &  Slater.    Automatic  circuit-interrupting  de-nces. 
13,679  Lewis.     Electromagnetically-operated  mechanisms. 

September  27,  1915. 

13,681  Cooper.     Electromagnetic  couplings. 

13.697  Brown  &  Dollard.     Dynamo  cr  motor. 

13,727  Mander.     Electric  flashlight  signalling  instruments. 

13,733  JoLY.     Sparlcing  plugs.* 

13,750  MoRDEY.     Apparatus  for  augmenting  thj  effect  of  small  electric  carrents. 

13,754  Standard  Co.    Stationary  electrode  for  igniters.    ',26/9/14,  U.S.)* 

September  28.  1915. 
13,762  Kluijtmans.     Electric  heating,  boiling  and  flat-ironi.T?  apparatus. 
13.769  Western  Electric  Co.    (Western  ElectricCo.,  U.S.)    Loadingc3ibfortelephoee 

lines.     (Addition  to  12.434/15.)* 
13,774  Dollard  &  Brown.     Electromagnetic  power  transmisiicn  for  meter  car. 
13,788  Suchostawer.     Electric  generators. 
13,801  Thury.     Electrical  supply  systems  at  constant  current  strength  and  varyiRg 

voltage.     (16/6/15,  Switzerland.)* 

13.806  Lovelace,  Ford  &  Edison  &  Swan  United  Electric  Light  Co.    Elrctri;  belU 

and  the  like. 

13.807  Bellamy.    Miners'  electric  lamps. 

September  29.  1915. 
13.837  RocH.     Regulators  for  X-ray  bulbs  and  like  apparatus.* 
13.852  Marconi's  Wireless  Telegraph  Co.  &  Ewen.    Hot--.v:rrr  ammeter:. 
13.867  Pollard  &  Menco-Elma  Synd.     Power  transmit  ~i.* 

13,869  Aubert.     Horary  electric  meters.     (1,  10/15,  Swi-_ 

September  30,  1915. 
13,836  &  13,888  Heys.     (Neuland  Patents  (Ltd.).  U.S)     D:.-n5rr.?-o:c-ctr;:  r-.iciri|j«s.* 
13,899  SuETER,  Groves  &  Binyon.    Apparatus  for  use  ir.  -jtheKkSL 

13.901   Burt  &  HuNTALiTE  (Ltd.).     Fittings  for  electric  ■  .unpe. 

13,904  B.T.H.  Co.     (G.E.  Co.,  U.S.)     High-frequencv  c  .  t:;  .-r.:i^-:.-as. 

13.912  Neuland.     Electromagnetic  power  transmission 
13,915  CoRRELi .    Construction  of  electric  head-lamp  refit-...;. ' 
13,918  Meurhng.    Signalling  devices. 

October  1.  .1915. 
13,928  Davis  &  Son  &  Davis.    Signalling  apparatus. 
13  934  Railing  &  Garrart).    Operating  rotary  converters  and  other  altemav-  •-  -  -  '-  • 

machinery.     (Addition  to  10,841, 13.) 
13,943  Hunter.    Manufacturing  the  caps  for  electric  incandescent  limps. 

October  2.  1915. 

13,984  Crawforo.     Portable  electric-lamp  apcaratus. 

13!9S5  British  Westinghouse  Eli  -tric  &  Mfg.  Co.    Starting  and  igniticr.  arrange- 

ments  for  internal-combustion  enrine:.    (3/10  14.  U.S.'* 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Alloa. — The  electricity  department's  accounts  for  the  year  ended 
May  15  show  total  c?.pital  expenditure  £32,050  (increase  £6,713),  of 
which  £4,027  has  been  repaid. 

Revenue  was  £3,811  and  working  and  general  expenses  were  £2,062, 
leaving  gross  profit  £1,749.  £826  was  required  for  interest,  £250  for 
instalments  of  loans,  £513  for  sinking  fund,  and  £333  for  two  instalments 
of  compensation  to  British  Electric  Plant  Co.  ;  total  £1,922,  which  the 
gross  profit  was  insufficient  to  meet  by  £173.  Units  generated  were 
670,661  (compared  with  418,410  in  previous  year)  and  .540,671  (360,942) 
sold.     Total  maximum  supply  demanded  was  290  kw.  (229  kw.). 

Cheltenham. — The  Electricity  and  Lighting  Committee's  accounts 
for  the  year  ended  March  31  show  receipts  £23,694,  against  £24,437 
in  previous  year. 

After  providing  for  working  expenses  the  gross  profit  was  £13,690 
(£14,585).  Capital  charges  were  £10,890,  leaving  a  net  profit  of  £2,800 
(£3,737).  Capital  expenditure  increased  £1,147,  making  the  total 
£174,711,  of  which  £85,146  is  outstanding. 


Derby. — The  profit  on  the  past  veer's  workhif  of  the  elt'ctricity 
supply  department  was  £1..")00.  which  has  been  carrieti  forwjird. 

Tluue  wa.s  a  net  ilefieit  of  t:2.218  on  the  year's  working  o(  the  t-am- 
way  ,  compared  witii  a  siuplus  of  £8.193  for  the  previous  year. 

East  Ham.— The  accounts  of  the  electricity  supply  depjirtment  Jor 
the  year  ended  .March  31  show  total  capital  e.xiienditure  £154.702 
(increase  .£2.941),  or  £151.272  after  deducting  £3.430  original  ^x>st  of 
assets  disposed  of,  £104,903  is  outstanding,  and  th.>  >ii-k!ni:  fund 
stands  at  £17,677. 

Revenue  was  £28.568  (compared  with  £30.820  in  previ.xi.-  ye.-).  .'.n<l 
total  co.sts  were  £17,281  (£18.392).  leaving  gro.-^s  profit  i\\.l^~  (£12.437) 
Interest  required  £4.766  (£4.745)  ami  sinkini:  fund  ami  repayment  of 
priiuipal  £5,391  (£5.186).  the  net  profit  being  £1.130  (£2.506).  Fuel  jwt 
0-45il  (0-50d.)  per  unit  sold,  and  total  operating  costs  were  0-97d.  (OVHhI.). 
Units  sold  were  4.276.391  (4.577.033).  and  the  average  price  obtainwi  (for 
ill  imrposes)  was  ir>9il.  (l-60d.).  The  total  maximum  load  on  feeders 
was  1  784  k.r.  (2.135  kw.)  and  the  load  factor  .301  (27-9)  ^H^r  cent.  The 
number  of  consumers  inerea.sed  from  1.454  to  1..V51.  and  the  comu>ctions 
(exclusive  of  traction)  from  102,50t»  to  102.749  (equivalent)  8  e.p.  lamiKs. 

Tlie  traiinvav  accounts  show  total  capital  expeiuUtun-  £169.:i09.  of 
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which  £6,495  has  been  borne  by  direct  contributions  from  revenue.  The 
outlay  during  the  year  was  £4,080.  Outstanding  loans  amount  to 
£129,334,  and  the  accumulated  sinking  funds  to  £10,028.  Revenue  was 
£60,232  (against  £54,915)  and  operating  costs  were  £51,619  (£48,129), 
leaving  gross  profit  £8,613  (£0,786).  Interest  required  £5,279  (£5,;>«i9) 
and  sinking  fund  and  principal  £0,858  (£0,882),  the  net  result  being  a 
deficit  of  £3,524  (£5,005).  Total  oyjerating  costs  were  7-75d.  (7-65d.)  jier 
car-mile,  and  revenue  was  905d.  (8-73d).  Pa.s.songers  carried  were 
of  18,910,971  (16,671,.')05),  car  raUes  run  1,.590,984  (1,510,251)  and  units 
used  2,461,077  (2,385,535).     Average  fare  charged  per  mile  was  0-63d. 

Kelghley. — A  report  on  the  past  year's  working  of  the  tramways 
department  was  presented  to  the  Council  last  week- 
It  was  stated  that  owing  to  the  effect  of  halfpenny  fares  the  revenue 
had  not  returned  to  what  it  was  Ijcfore  the  cheajjor  fares  were  introduced. 
The  total  revenue  had  been  £9,253,  against  £9,380  in  the  previous  year. 
Working  expenses  increased  from  £0,105  to  £0,744.  The  numter  of 
pa.ssengers  carried  was  3,.5.52,010,  a  decrease  of  .54,202,  although  the  cnr- 
miles  run  had  increased  from  241,917  to  247,791.  There  was  a  deficit  of 
£112,  after  providing  for  £935  interest  and  £1.870  for  sinking  fund.  24  of 
the  stall  had  enhsted,  and  up  to  the  present  it  had  not  been  found  neces- 
sary to  employ  girls  as  conductors,  but  during  the  last  few  weeks  greater 
difficulty  had  been  experienced  in  filling  ga])s  with  suitable  men,  and,  as  a 
preliminary  to  the  possible  employment  of  female  laboiu-,  it  was  suggeste<l 
that  a  deputation  should  visit  one  or  two  towns  where  such  labour  had 
been  adopted. 

Owing  to  delays  caused  by  the  war,  the  trackless  car  system  had  not 
been  in  operation  as  early  as  tbej'  had  expected,  but  in  order  to  give  a 
rough  idea  of  how  the  system  was  working  i)articular8  had  been  got  out 
for  the  three  months  ended  June  .30.  The  total  mileage  run  on  the  three 
routes  was  23,715,  the  number  of  pa.ssengers  carried  16,023,  and  the 
traffic  revenue  was  £1,327.  The  total  revenue  was  £1,355,  and  the 
cxpendituH!  (including  interest  and  ca])ital  repayments)  £084,  leaving  a 
net  profit  of  £370.  tSince  the  end  of  >Iarch  the  revenue  on  the  cars  had 
been  very  satisfactory.  It  was  suggested  that  .some  sort  of  accumulator- 
driven  'bus  could  be  run  with  advantage  between  the  Bingley  tramway 
terminus  at  Crossflats  and  the  Keighlcy  terminus  at  Stockbridge. 

Mr.  A.  Smfth,  in  moving  the  adoption  of  the  rcjiort  and  accounts,  said 
the  committee  ha<l  consiflered  the  faros,  and  one  .suggestion  that  had  been 
made  was  that  they  siiould  try  to  run  halfpenny  fares  for  working  people 
in  the  mornings  and  evenings.  The  committee  thought  that  no  half- 
penny fares  siiould  be  collected  on  the  cars,  but  that  they  should  issue 
])repaid  halfpenny  tickets  which  would  allow  workpeople  to  ride  between 
5:30  and  9  in  the  morning,  1 2:30  and  2  at  midday,  and  5  to  7  o'clock  in  the 
evening.  The  tickets  miglit  be  supplied  to  employers  to  sell  to  their 
workju'opie. 

After  discussion  the  report  was  adopted. 

Maidstone.— Tlic  accounts  of  the  electricity  department  for  the 
yojir  ended  March  31  show  an  iiHreasc  of  £2,830  in  the  gross  capital 
cxj)enditure.  Total  cajiital  raised  was  £94,094,  of  which  £/)8,l()3 
is  outstanding. 

Kevenue  was  £10,983  and  working  expenses  were  £11.993.  leaving 
gross  profit  of  £7.!KM).  Interest  and  repayment  of  loans  re(piire<l  £(5.347. 
leaving  a  sur))his  of  £1.553. 

In  submitting  the  auditor's  re])ort  at  the  last  Cotincil  meeting  Aid. 
Vakoiian  said  there  were  1.043  consumers,  motors  connected  amounti'<l 
to  2.340  n. I'.,  units  sold  were  2.H87.8.">7.  When  the  new  turbine  was 
e(ini]>leled  Ihcy  would  liave  2.8(M1  kw.  of  generating  jilant.  No  addition 
was  made  to  the  ])rice  of  cmrent  imtil  .l\dy  1.  when  tiie  jirice  of  <  urr<'nt 
for  i)ower  only  was  incr«'ased. 

'Pliere  was  no  increase  in  tlie  ca])ilal  expenditure  on  the  tramways. 
1^'veiuie  was  £1 1,004  (against  £10.005  in  jirevicuis  year)  and  exj)eiiditnre 
£7,550  (17,200),  leaving  gross  i>rolit  £3,145.  plus  £55  received  from  the 
liighw.ivs  CoMimittee.  Interest  and  re|i.iymeiit  of  loan  reipiire<l  £4.44H. 
the  net  deficit  being  £048  (1822).      Passengers  were  2.423.514. 

Mr.  Lvi.E,  who  suiimittcd  the  au(litx)r's  report  on  the  tramways 
accounts  at  the  last  Council  meeting,  said  the  female  conductors  on  the 
cars  were  attentive  and  lumctujil.  an<l  lie  believed  they  hail  come  to  stay. 

Newcastle-upon-Tyne.     'I'lie   accounlH   of   the   tramways   depart 
iiicnt   for  the  year  ended  .March  31   show  total  capital  exiwnditiire 
£1.3:52,133  (increase  £47.7.53).     The  total  amount   of  sinking  fund 
instalments  is  £125.117.  and  £349,450  of  loans  has  been  repaid. 

Hevenue  was  £302.011  (eompai-ed  with  £2<')8,4(i(5  in  jireviiuis  year).  :iiid 
ojierating  costs,  including  public  lighting,  were  £1(MI.458  (£147.5.">2). 
leaving  gross  profit  1142. 1.53  (£120.014).  Interest  and  re<lempti<in 
re(|Uireil  £72.030  (£72.7(17).  leaving  a  surplus  of  £.')0.105  (£30.841).  which 
is  accounted  for  as  follows  :  I'vclief  of  rates  £10.3SI  (£13,470).  jmrchase 
of  motor  Miuscs  £0.237.  chassis  4.'.'i02  (i;i.237).  idlnwances  to  emjiliMs  on 
active  service  £4.305.  net  surplus  i;24.825  (£25.135).  ransengers  earriiMl 
were  ()5.085.4.52  (57.8IO,lH>(i).  ear-miles  run  5.775.323  (5.3.53. S75).  nn.l 
units  \ised  11.307.733  ( lt>.2S0.4!l3).  total  operating  coMs,  (incjiidin;; 
piiOlic  !i;^li)iii«)  were  00t>8d.  ((iOl4<l.)  i>er  car-mil",  and  trallic  revenue 
was  I2r(id.  (ll-5Sd.). 

The  ri<porl  of  the  engineer  and  general  manager.  Mr.  Krnest  Hal  ton. 
states  that  the  ovitbreak  of  war  produced  greater  activity  in  the  district 
than  has  hitherto  been  known,  the  receipts  being  a  rccenl.  although  the 
evpeiises  increas(Hl  in  proportion.  £121.487  h.is  been  paiil  in  rates  by  tlie 
undertaking  since  its  inauguration  in  ItMM.  liiiO.iKMl  has  Ocen  contribute<l 
directly  in  relief  of  rates  and  £13.515  by  taking  over  old  horse  iramwavB 


loan  charges.  £6,599  has  be«i  charged  to  revenue  for  purchase  of 
motor  'bu.se8.  Owing  to  the  enlistment  of  the  motor  drivers  the  'buses 
cannot  bo  put  into  service.  There  are  141  women  conductors  and  24 
women  cleaners,  and  75  volunteers  have  come  forward  to  drive  and 
conduct  cars  morning  and  evening,  which  has  relieved  the  difficulty 
caused  by  the  numerous  enlistments  of  the  employes  in  H.M.  Forces. 
The  numlxT  of  enli.stments  up  to  March  31,  101. 5,  was  .309.  The  Council 
have  made  up  the  wages  of  the  men  on  military  .<iervicc  to  the  amount 
they  receivedin  the  council's  service,  and  war  bonuses  of  Is.  to  2s.  6d.  per 
week  have  l>een  grante«l  to  the  remaining  employes.  During  the  year 
eight  new  cars  were  built  in  the  car  work-s.  and  15  purchased  from  con- 
tractors. The  nundjcr  of  cars  in  stock  is  223,  ]>lus  12  motor  'buses, 
fme  water  car  and  six  .'<alt  and  .sand  cars.  The  lines  over  which  the  Cor- 
poration cars  run  are  e(|ual  to  09  miles  single  track,  of  which  6 J-  are 
owne<l  by  Tyneside  Tramways  &  Tramroads  Co. 

Pontypridd. — The  electricity  department's  accounts  for  the  j'ear 
ended  March  31  show  total  capital  expenditure  £82,223  (increase 
£1,399),  of  -which  £58,693  is  outstanding. 

Kevenue  was  £11, .556  (compared  with  £11.418  in  previous  year),  and 
woiking  and  general  » xjK'nses  were  £5,427  (£5.078),  leaving  gross  profit 
£6,129  (£0.330),  or  £6,226.  including  consumers"  deposits,  bank  interest, 
&c.,  and  after  providing  for  caj)ital  charges,  &c.,  the  net  result  was  a 
deficit  of  £181  (compared  with  a  profit  of  £1.035).  Units  generated  were 
1,920.000  (1,791,387)^  and  sold  1,594,055  (1,479,402).  Total  maximum 
supply  uemanded  was  917  kw.  (905  kw.)  Total  costs  per  unit  sold 
(exclusive  of  caj)ital  charges)  were  0-817d.  (0-823d.) 

The  tramway  accounts  show  total  capital  exjienditure  £134,419 
(increase  £1,276)  of  which  £110,770  has  been  rcpaitL  Revenue  was 
£23,246  (compared  with  £23,597  in  previous  vear).  and  working  expenses 
were  £16,670  (£17,860),  leaving  gross  profit  £6,576  (£5,737).  After 
providing  for  cajjital  charges,  &c..  the  net  deficit  for  the  vear  was  £2,271 
(£2,452).     Car-miles  run  ^vere  426,639  (426,228). 

Shoreditch  (London). — The  electricity  department's  accounts  for 
the  year  ended  March  31,  1915,  show  total  capital  expenditure 
£410,357  (increase  £18,581),  of  which  £82,155  has  been  repaid, 

Reveinie  was  £63,485,  and  total  working  expenses  were  £40,899.  leav- 
ing gross  profit  £22,585,  and  after  providing  for  capital  charges,  allow- 
ances to  special  constables  (£125),  allowances  to  men  in  H.M.  Forces 
(£848),  interest  on  deposits  (£30),  stand-by  charges,  refuse  destructor 
account  (£300)  and  .Stepney  Borough  Council  £424,  and  accrued  wages 
£105.  tiicre  was  a  balance  of  £1..509  to  transfer  to  appropriation  account, 
besides  £120  brought  forward  from  previous  year.  £1.4(X>  has  Ikh-u 
transferred  to  reserve,  £137  jjaid  as  the  year's  contribution  to  change  of 
j)rcssure  expenses,  and  £92  carried  forward.  Units  generated  were 
10.125.()00  (9.900.109)  and  purcha.se<l  992.9(H>  (1.689..590)  and  sold 
8,477,453  (8,635,682).     Total  maximum  supply  demanded  was  4,fK>6  kw. 

Stockport. — The  electricity  department's  accounts  for  the  year  to 
M.ireh  31  show  total  capital  outlay  £135,263  (increase  £18,439),  of 
which  £.30,703  has  been  redeemed. 

Hevenue  was  £32. SS.").  working  cxj^enses  were  £12,237.  and  gross  i>rofit 
was  £13.648.  of  which  £.370  has  been  used  to  defray  cost  of  repairs  of 
boiler  house  roof.  £418  for  cajiital  works  in  excess  of  Ixirrowing  powers. 
£467  for  bank  interest.  £2.534  for  interest  on  loans,  £6.519  for  n'payment 
of  |(ians,  and  £2.331  transferred  to  reserve,  tl,<KM»  remaining  available  in 
aid  of  rates.  Units  generated  were  10,702,741,  and  sold  9,170,.595, 
riant  caj)acity  is  6,100  kw. 


COMPANIES'  MEETINGS  AND  REPORTS. 


ADELAIDE  ELECTRIC  SUPPLY  CO.  (LTD.)  -An  extraordinary  meeting 
was  liiid  on  M(ind:i\  \\iien  a  rcMilution  to  increase  the  capital  from 
£.VH»,tK»tt  to£7.'K».0(Kt  by  the  creation  of  a  further  50.000  shares  of  £5  each. 

AMALGAMATED  WIRELESS  (AUSTRALASIA  (LTD.)  The  net  profit  for 
till  lir.-t  ii.df  Mf  ilie  year  1915  was  1.1.(>72.  Witii  the  balance  brotight 
forward  the  sum  available  was  £6.001.  of  which  £4.9(K»  was  absorlied  in  a 
dividend  of  .3.J  ]>er  cent.,  and  £1.101  was  carried  forw.ird.  The  directors, 
who  hav(>  had  luider  consideration  the  extension  of  the  mauvif«eturinL' 
jilant   for  the  comjileto  manufacture  in  Australia  of  wireless  ti  i 

a])paratus,  are  now  manufacturing  the  bulk  of  the  comp.vny".s  i  ,  ■ 
ments.  Trading  for  the  period  has  IxxMi  si-riously  interfered  with  l>y  the 
war  and  profits  have  sutTcrixl  somewhat  .severely.  The  ships  message 
trallic  has  shown  a  slight  improvement,  but  is  still  siibjivt  to  dis;\bilii  i>-. 
TIk'  s\d>siily  ships  now  oper.iteil  In  the  coiiipany  have  been  increajvl  by 
tive  diirini:  the  \HTiod.  thi'  total  number  being  85. 

CITY  OF  SANTOS  IMPROVEMENTS  CO.  (LTD.)  The  dinvtors  anmMUice 
thiit  the  aceounti*  for  the  six  months  eiii1e<l  .hnie  .30  h.ive  heen  te<  <i\etl. 
an«l.  although  the  currencv  results  are  not  alt<>i:ethor  un.sjitistactorA-. 
they  consider  it  inadvisable  to  d«"clare  an  interim  divjd«nd  on  the  ordinary 
shares.  Tlie  Board  have  <h>clare<l  a  half-yearly  divideml  at  the  rato  of 
^^  per  cont.  j>er  annum  (less  tax)  on  the  prefervnce  slvares. 

DICK.  KERR  &  CO.  LTD.:  The  profit*  eam^l  during  the  12  m«mths 
tr.'\duig  to  June  30  amount  to  £46,950.  ITs.  5d.,  wliich  added  to  amount 
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brought  forward  (£25,525.  7s.  lid.)  make  a  total  of  £72,485.  5s.  4d.  Tho 
debenture  intcre.st  and  trustees'  fees  have  been  paid  and  there  lias  been 
reserved  the  sum  required  to  provide  for  ])remium  payable  on  redemption 
of  debenture  stock.  These  items  absorb  £10,838.  1.3s.  8d.,  leaving 
f(>l.(i4().  lis.  8d.,  out  of  which  it  is  proposed  to  pay  a  dividend  of  (i  ]»er 
cent.  \n'r  antmni  on  the  preference  share  capital  (£18, .'{00),  to  set  aside;  as  a 
reserve  against  contingencies  £25,000,  and  to  carry  forward  the  balance 
£18,34(5.  lis.  8d.  in  view  of  the  abnormal  conditions  i)revailing,  the 
directors  arc  unable  to  recommend  the  payment  of  a  dividend  on  the 
ordinary  shares. 

HURST,  NELSON  &  CO.  (LTD.) — The  accounts  for  the  year  ended  July  17 
show  an  available  sum  (after  jiroviding  for  depreciation,  &c.,  and  including 
£l(i,8ll  brought  forward)  of  £08,390.  The  directors  jn-opo-se  to  place 
£13,fi94  to  reserve  for  preference  dividend  and  £15,000  to  general  reserve, 
to  reserve  a  sufficient  sum  for  ]iaymeiit  of  preference  dividend  up  to  May 
15,  1916,  and  recommend  a  distribution  of  10  per  cent,  on  the  ordinary 
shares,  leaving  £15,696  to  be  carried  forward. 


NEW    COMPANIES,  MORTGAGES  AND 
CHARGES,   &C. 


NEW  COMPANIES. 

FELTHAM  &  DISTRICT  ELECTRIC  LIGHTING  CO.  (LTD.)  (141,806).— 
Reg.  Oct.  8,  capital  £100  in  £1  shares,  to  carry  on  the  business  of  gene  r  ators, 
producers  and  distributors  of  electrical  energy  within  the  area  of  supply 
mentioned  in  the  first  schedule  to  the  Feltham  and  District  Electric 
Lighting  Order,  and  to  adopt  an  agreement  with  F.  H.  Edwards.  Private 
company. 

W.  A.  &  R.  J.  JACOBS  (LTD.)  (141,783).— Reg.  Oct.  6,  capital  £3,000  in 
£1  shares,  to  carry  on  the  business  of  manufacturers  of  electrical  apparatus 
and  fittings,  electric  lamps  and  cycle  and  motor  accessories,  &c.,  and  to 
enter  into  an  agreement  with  W.  A.  Jacobs  and  R.  J.  Jacobs.  Private 
company.  First  tlirectors  are  W.  A.  Jacobs  and  R.  J.  Jacobs  (both 
permanent).     Reg.  office  :  94,  Leonard-street,  Finsbury,  E.G. 

H.S.M.  PATENT  BELT  FASTENING  CO.  (LTD.)  (141,732).— Reg.  Oct- 
1,  ca])ital  £500  in  £1  shares,  to  carry  on  the  business  of  manufacturers  o^ 
and  dealers  in  belt  fastening  devices,  engineers,  metal  workers,  elec" 
tricians,  &c.,  and  to  adopt  an  agreement  with  H.  K.  Mackay,  C.  H- 
Sherwood  and  W.  W.  Hartley.  Private  company.  First  directors  are 
H.  K.  Mackay  C.  H.  Sherwood  and  W.  W.  Hartley.  H.  K.  Mackay  signs 
as  "  managing  director."  Reg.  office  :  25,  Clarence-chambers,  4,  Picca- 
dilly, Manchester. 

SIDNEY  MINNS  &  CO.  (LTD.)  (141,817).— Reg.  Oct.  8,  capital  £8,000  in 
£1  shares,  to  carry  on  the  business  of  mill  furnishers,  oil  and  grease 
merchants  and  boiler  composition  and  fluid  manufacturers,  electricians, 
mechanical,  electrical,  motor  and  general  engineers,  manufacturers  of 
motor  and  ear  accessories,  &c.  Private  company.  Reg.  office :  16, 
Trafalgar-road,  Dalston,  N.E. 

TEES  BENZOL  SYND.  (LTD.)  (141,782).- Reg.  Oct.  6,  capital  £100  in  £1 
shares,  to  manage  certain  works  on  behalf  of  His  Majesty's  Minister  of 
Munitions,  and  to  carry  on  the  business  of  colliery  proprietors,  coke 
manufacturers,  chemicals  and  bye-protlucts  produced  from  coal, 
electricians,  suppliers  of  energy  for  light,  heat,  power  or  otherwise,  &c. 
Private  company.  First  directors  are  Sir  Hugh  Bell,  Bt.,  A.  J.  Dormans, 
A.  F.  Pease,  J.  H.  Pease,  W.  I.  Johnson  and  G.  B.  Nancarrow.  Reg. 
office  :   Royal  Exchange,  Middlesbrough. 

SMITH  &  CO.  (FOLKESTONE)  (LTD.)  (141,726).— Reg.  Sept.  30.  capital 
£2,100  in  £1  shares,  to  carry  on  the  business  of  ironmongers,  house 
furnishers,  electrical  and  sanitary  engineers,  &c.,  and  to  adopt  an  agree- 
ment with  G.  C.  Slipper  for  the  acquisition  of  the  business  carried  on  by 
him  as  Smith  &  Co.  Private  company.  G.  C.  Slipper  is  sole  permanent 
director.     Reg.  office     74,  Sandgate-road,  Folkestone. 

STATUTORY  RETURNS. 

BIRMINGHAM  DISTRICT  POWER  &  TRACTION  CO.  (LTD.)— In  return  to 
July  5  capital  is  £1,050,000  in  35,000  cumulative  preference,  35,000  pre- 
ierred  ordinary  and  35,000  deferred  ordinary  shares,  all  of  £10  each. 
-0,5>78  cumulative  preference,  35,000  preferred  ordinary  and  35,000 
dcfen-ed  ordinary  shares  taken  up.  £10  ])er  share  called  up  on  20,978 
cumulative  preference,  27,000  preferred  ordinary  and  35,000  deferred 
"rdinarr.  £829,780  paid.  £80,000  considered  as  paid  on  8,000  pro- 
1  erred  ordinary.     ^Mortgages  and  charges,  £411,260. 

JOHN  DAVIS  &  SON  (DERBY)  (LTD.)— Return  to  Julv  9  gives  capital  as 
£35,(HX)  in  n  shares  (15,000  pr(>ference).  15.000  ordinarv  and  11,000 
preference  shares  taken  up.  £1  per  share  called  up.  £26,000  paid. 
Mortgages  and  charges  :  Nil. 

MORTGAGES  AND  CHARGES. 

PINTSCH'S   ELECTRIC  MANUFACTURING    CO.  (LTD.)    (m   vol.    liq.)— 
•harge  on  hereditaments  and  premises,  &c.,  dated  Sept.  10,  1915.  to 
ecure  not  more  than  £3,J0.     Holders  :    Pintsch's  Patent  Lighting  Co., 
i-td.  (m  vol.  liquidation). 


CITY   NOTES. 

— » 

MEMORANDA  (Oct,  13).— Bank  rate  5  per  oent.  (■inoe  Aog,  •  "' ^ 
Con.sols  65.       Consola   Pay  Day  .N'.jv.  .'x      .Stoclu    and   Shanw 
Days  Oct.  27  and  Nov.  11.     Pay  Days  Cxt.  iH  aiul  Nyr.  12.    l':^  J, 

silver,  24d. 

BABCOCK  &  WILCOX  (LTD.)~Tlio  <lirfy.tor»  hav«;  dbeUroil  aa  tnfria 
dividend  of  (i  jjcr  cent,  on  the  ordinary  shares  (tax  free),  comparwl  wilh 

5  per  cent,  a  year  ago. 

COMPANIES  STRUCK  OFF  THE  REGISTER.— The  fuUowiiu;  were  atraek 

off  the  Kegi.'itor  of  Joint  Stock  (Joinj-  '"  '     -        •    -    ••      .^^ 

(Foreign    &   Colonial    Patents)    Co.,    1'.  ■  >«h 

Automatic  Telephone  Synd.,  British  .M 

Consolidated  Klectric   Works  &.  Appli  ■ 

Engine  Co.,  Kclipse  Boiler  Furnace  (London  &  - 

Telephone  Recorder  Co.  (Continental),  Hay-  =.  ,,p, 

ply    Co.,    Magnetic    Separator,    Pacific    M  i    Co..    1 

Telegraph  Synd.,  Premier  Electric  Control,  KaUa  j  .. 

Spiral  Turbine  Synd.,  Sunturbo  Engineering  Co.,  Tr  i 

Synd.,  Transportable  Bridge  Co.,  Tungsten  Metal  Co.,  L'mtoi  Electrical 

Construction  Co. 

INDIAN  ELECTRIC  SUPPLY   &  TRACTION  CO.    LTD.)— The   directon 

have  declaretl  an  iriterim  dividend  of  2^  per  cent.,  p.-:  ''  -v.  5. 

INDO-EUROPEAN  TELEGRAPH  CO.  (LTD.)— The  di:. .  ;  ..  ._i.ve  declared 
an  interim  dividend  for  the  half-year  ended  June  30  at  rate  of  5  per  cent. 

per  annum  (tax  free),  payable  X<>v.  1. 

ORIENTAL  TELEPHONE  &  ELECTRIC  CO.  (LTD.) — The  directors  hare 
declared  the  following  interim  dividends  :  3  per  cent,  on  the  6  per  cent. 
cumulative  preference  shares  for  the  current  year  (les.-i  tax),  and  4  per 
cent,  on  the  ordinary  shares  (tax  free).     Warrant.^  will  be  p'.^.ftc'l  oa  the 

30th  inst. 

SAO  PAULO  TRAMWAY.  LIGHT  &  POWER  CO.  (LTD.)— The  directon 

have  declared  a  dividend  of  2  i  per  cent,  oa  the  conxmon  stock  for  the 

past  quarter. 

UNITED   RIVER  PLATE  TELEPHONE  CO.  (LTD.) — An  interim  diviiend 

of  3  per  cent,  has  been  declared  on  the  ordinary  share  capital  (tax  free) 
for  the  half-year  ended  June  30,  payable  Nov.  1. 


ELECTRICAL  COIVSPANIES'  SHARE  LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  iMued,  bat 
we  give  below  the  latest  prices  at  which  actual  transaotioos  took  pUoe 
on  or  before  Wednesday,  Oct.  1:5.  The  greatest  car©  is  takanin  oompiiing 
these  figures,   but  the  difficulty  of  verification  ia  now  much  increaasd. 
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Electricity  Supply. 

Bournemouth  &  Pcole  E.L.  Ord 

Do.    41%  Cum.  Praf 

Do.    6%  Cum.  2nd  Pref 

Brompton  &  Kensington  Ord 

Central  Elec.  Supp.  G.  Deb.  St 

Charing  Cross  West  End  &  City  Debs.., 

Do.    4i%Pref 

Do.     Ord 

City  of  London  Elec.  Lt  Ord 

Do.    6%  Pref 

Do.    5%  Deb.  St 

County  of  London  Ord 

Do.    6%  Pref 

Do.    2nd  Deb 

Edmundson's  Elec.  Supp.  4i%  Debs... 
Kensington  and  Knightsbridge  Ord.  . . 

Do.    Deb.  St 

London  Elec.  Supp.  6%  Pref 

Do.    4%  Mort.  Debs 

Metropolitan  E.  Supp.  Ord 

Do.     1st  Mort.  Deb 

Midland  Elec.  Corpn..lst  Mort.  Deb.  St 
Newcastle  &  Dist.  E.L.  6°i  2nd  Dbs  . . 
Newcastle-'on-TyneE.S.5%2dMtDb.St 
North  Metropolitan  E.  P.  Supp.  6%  Pie: 

South  London  E.a  Ord     

Urban  Elec.  Supp  41%  Db.  St    

Waste  Heat  &Gas  Elec.  Gen.  Stations.. 
Westminster  E.S.  Corp.  Ord 

Do.    4.J%  Cum.  Pre: , 

Electric  Railyvays  &  Tramways. 

British  Elec.  Traction  5%  Debs , 

EX).    6%  C-im.  Pref 

Central  London  Guar,  /.ssented  Ord.  .. 
Do.        do.        Assented  Def.  Ord.  . . 

Do.    41%  Pie'    

Do      4"o  Deb.  St 

City  &  S.  London  Deb 

Do.     Pref.  1896    , 

Lanarkshire  Tramways . . 

London  Electric  Ry.  Ord 

Do.    4%  Pref 

Do.    4%  Debs 

Metiopolit.in  Ry.  Con.  Ord 

Do.    3i%  Pref 

Do.    31%  Convertible  Pref 

Do.    31%  A  Debs.  

Do.    3J%  Debs 

Metropolitar.  Dist  Ry.  Ord 

Do.     4%  Prior  Lien    

Do.    45%FirstPref 

Do.    6%  Perp.  Debs 
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ELECTRICAL  COMPANIES'  SHARE  LIS!.— CorUinued. 


— cont. 
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Electric  Railways  and  Tramways 

Metropolitan  D-st.  Ry.  4%  Debs 

Do.    4%  Debs.  (1903-5) 

Do.    4%  Guar.  Stock ;•••■••••' 

Underground  E.  Rys.  of  London  Shares, 

Do.    AOrd 

Do.    6%  Inc.  Debs. •••••■ 

Do.    6%  Inc.  Bds.,  with  coup.  .b. . .  ■ 

Do.     4i%Bds ..• 

Yorkshire  W.  Riding  Ord 

Do.     Pref • 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord 

Dd.    e%  Pref , 

Brit.  Aluminium  Ord i  '^1 

Do.     Prior  Lien  Debs '''' 

Do.    6%  Pref /•••^'V 

Brit.  Insulated  &  Helsby  Ord 

Do.     6%  Cum.  Pref •  •  •  •  •  •  •  : 

British  L.M.Ericssion  Mfg.Cm.6/o  rret. 
Brit.  Westinghouse  Pref 

Do.    6%  Prior  Lien  Debs 

Do.    4%  Mort.  Deb.  St. 

Callender's Cable,  &c.,Co.  Ord 

Do.     5%Pref 

Castner  Kellner • 

Dick,  Kerr  &  Co.  6%  Pref.    ...  •  • 

Edison  &  Swan  U.Elec.Lt.A.  £3  pd 

Elec.  Construction  Ord 

Do.    7%  Cum.  Pref 

Do.  4%  Debs 

General  Electric  Ord 

Do,    6%  Pref •  •  •  i--.  ■  ■ 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. . 

Do.      4i%  Cum.  Pref 

Do.      4i%Db ;•• 

India  Rubber,  G.  P.  &c.,  Ord 

Do.  Pref 

Do.      4%  Debs 

Telegh.  Con.  &  Main.  Co 

Do.     4i%Debs 

Vickers  Ord 

Do.     5%  Pref 

Do.     1st  Debs.      

Do.     4i%  2nd  Debs 

Telegraphs. 

Amazon  Telegh.  Co.  5%  Debs 

Anglo  American  6%  Pref.  Ord 

Do.     Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 

Eastern  Tel.  Co.  Ord 

Do.     3J%  Pref 

Do.     4%  Debs W/^'J'" 

Eastern  Extension  Tel.  Co.,  4%  Debs.. . 

Do.    Ord • 

Gt.  Northern  Tel.  Co.  with  Coup.  8 

Indo-European    •  •  •  • 

Marconi's  Wireless  Tel.  Co 

Do.     7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Teleph.  Co 

Do.     4%  Deb.  St 

Western  Union  50  yr.  Bds 

Telephones. 

American  Telepl^n.  &  Telgh.  $100  Cap, 

Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord    

New  York  Telephone  4|%  Bds 

Oriental  Telephone  Ord 

Do.     Db.  St - 

Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.    57q  Cum.  Pref 

Do.     Deb.  Stk 

Financial  and  Investment 

GloboTelet:h.&  Tiust ■ 

Do.     6%  Pf 

M.ickay  Companies' Common 

Do.     $100  Pref     

SubmatlneCablo  Trurl  Tcrt 
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Colonial  and  Foreign  Railways, 


44% 

5% 

4i% 


9% 
5% 


51% 


Anglo  Arcon  tine  Trams.  5%  Debs 

Do.     4J%  Debs 

Do.     4%  Debs 

Do.    5t%  1st  Pref... 

Do.     5i%  2nd  Pref.. 
Brazilian  Traction  Ord 

Do.     b"/o  Pref 

Brisbane  "Trams  Ord i 

Do.    b%  Cum.  Pref ' 

British  Columbia  4i%  Con.  Debs i 

Calcutta  Elec  Trams.  Ord i 

Havana  Elec  Ry.  5%  Bds I 

Madras  Elec.  Trams  b"a  Cum.  Pref.    . . , 

Man  aos  "Trams  5%  Dobs 

Mexico  Trams  Common  St 

Do,     5"„  Bds    ! 

Montreal  Stteet  Ry.  44%  Debs.  (1922) . . 
Riode  J.<neuoTrani.  L.  &  P.  50  vr.  Bds 
Toronto  K4il*.<v  C-v  4|"o  B,):> 

Colonial  and  Foreign  Electric 

Adelaide  Elec.  Supply  6%  Pref 

Do.     5%  Debs 

Bombay  E.  S.  &T6%  Pref 

Calcutta  E.  S  (x)rp.  Ord   

Do.     5"„  Pref   

Canadian  Gen.  Elec.  O>mmon  St   

Melbourn  eElec.  Siipply.'i%  WtMt.  Debs. 

Do.     5";  ams.  D"b.  St 

Shawlnigan  Water  &  Power  5%  Bds. . . .] 

Do.     Cap.  Slock    

Toronto  Power  4i%  Deb.  St.    

Do.    44%  Cons.  Deb.  St 

Victoria  Fall '  &  Transvaal  P.  Co..  6%Pf 

Do.    &t%  2nd  Mort  Debs 
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METAL  PRICB8. 

Messrs.  J  B.  Camham  &  Sons.  132.  Upper  Tnames -street,  London,  E.C.,  quot«  under 
date  Oct.  13,  the  following  as  the  present  basis  prices  of 


Nbw  Mbtaus.  per  lb. 

Solid  Dra»  n  Brass  Tubes ....  ~  —  1 3d. 

Solid  Drawn  C>3pper  Tubes  .--..»  134d. 

Brazed  Copper  Tubes •  13td. 

Brazed  Brass  Tube* -—  15d. 

Brass  Wire .......^^  I2|d 

Copper  Wire ~ 124d. 

RoUed  Brass ~-  12|d. 

Brass  Sheets _-.--•  13)d. 


per  ton. 

Bnelish  LMd...i. ---...     £25    0    0 
Antimony   .«••«.-.•••••      NominaL 


per  ton. 
Copper  Sheet!    _..-..     £9S    0    0 

Spelter £72    0    0 

Mr.  A.  Joseph.  Earl-street.  London-road.  Southwark.  London,  S.E.,  qiiotai  under  date 
Oct.  12,  the  JollowlnB  approximite  prices  ol  Scrap  Mbtalj  i— 


Ou3  MrrAUi 
Qean  Scrap  Copper  ........ 

Braziery  Copper  Scrap. ..... 

Clean  Scrap  Brass.. ........ 

0)u  Lead    .....•.*.•.•.* *. 

\jml  ^inc. ....*..••.«*... .. 

HoUow  Pewter 

Black  Pewter >.».... 

Gun  Metal.... •....».... 


per  ton 

£67   10    0 

0 

10 

10 

0 


£59 
£52 
£19 
£38 
£110 
£85 
£61 


per  too. 
Aluminium  Cutting!    .....    £85    0    0 

Clean  Mixed  Bras!    -     £54    0    0 

Clean  Copper -     £70    0    0 

Brazkry  Copper £62    0    0 

Gun  MeUl £62    0    0 


per  ton. 


Old  Lead £2110  0 

TeaLead £19  10  0 

0:i  Zr.: £39    0  0 

Hollow  Pewter £115    0  0 

Shaped  Blacic  Pewter £75    0  0 

Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  i  Plumber's  Solder  (in  bar 
or  strip).  £63;  Commercial  Tinman's  Solder,  £33;  Blowpipe  Solder,  £93. 


ELECTRIC  TBAMWAT  &  RAILWAY  TRAFFIC  RECEIPTS. 


LINE. 


Week 
ended. 


,Inc.  ordec. 
I        (tf) 


AOORBGATB. 


No.of  i 
weeks. I 


Amount. 


Inc.  or  dec 
(a) 


Abeideen Corporatloa  ...    Out. 

Anglo- Argentine 

Ashton-under-Lyne 

Ayr  Corporation 

Bath  Electric  Trams,  Ltd 

Birkenhead  Corporation . . 
t  Birmingham  Corporation. 

Blackburn  Corporation  . . 

Blackpool  Corporation  . . 

Blackpool  and  Fleetwood 

Bolton  Corporation 

t  Bournemouth 

Bradfciro  Corporation  .... 

Brighton  Corporation  .... 

„.,,.,.  r  Trams  . . 

Bristol  Trams  I  g^^gjjjc. 

Burmah   E,  Trams  &  Ltg. 

Burnley  Corporation    .... 

Burton  Corporation 

Bury  (Corporation 

Calcutta  Tramways  Co.  .. 

Camborne-Redruth   

Cardiff  (xirporation 

Cork  Electric  Trams  Co.. . 

Coventry  Corporation     .. 

Croydon  Corporation  .... 
•  Derby  Corporation 

Dover  Corporation 

Dublin  &  Lucan  Railway  . 

Dublin  United 

Dundee  (x>rporation 

East  Ham  (Council 

Exeter  Corporation 

Glasgow  Corporation 

Glossop  Trams 

Gloucester  (xjrpn 

Halifax Corpn.  ..{b^^s^ 
Hastings  Elec.  Trams  Co.. 

Huddersfield  Ojrpn 

Hull  (^rporatlon 

I  IfordDlst-ict  Council.... 

lUeston  Corporation 

I  pswich  (xirporatlon 

Isle  of  Thane t  (X) 

Kilmarnock  Oarporatlon . . 
Lanarkshire  Trams  (k).  . . 

Lancashire  United    

Leeds  (>)rporation   

Leicester  Corporation  .... 

Leith  Corporation  

Lincoln  (Corporation 

Liverpool  (Corporation  . . 
LlandudnoSitColwynBayR. 
London  &-iunty  (Council  .. 
Lo*  ■     ;ioration  .. . 

M~  .oration 

Mar.^..  ,  .  .  v^  ■!  poration  . . 

Nelson  (Corporation 

Ncwcajllc-on-Tyne  (Corpn. 
Newport  (Mon.)  (Corpn.. . . 
Northam-  ton  (Corporation 
Ni'.  ■  rporation 

Old .  ■  I  ation 

Portsnioutji  i^orporation.. 

Preston  (Corporation 

R  vhoaie 

Rothcrnam  (Corporation  .. 

Saltotd  Corporation 

t  She  the  Id  Corporation 

Soutnampton  (Corpn 

;x>ration.. .. 


10 
2 
6 
7 
9 

10 
6 
9 

10 
8 
8 
9 
9 

10 

10 
9 
4 
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9 
8 
8 
6 
9 
8 
9 
9 
6 
5 
5 
7 
2 

10 
9 
6 
c 

9 
9 
7 
6 

9 
9 
9 
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£ 
17,295 
53,082 

*284 

l',355 

16,033 

1.135 

1,293 

665 
2.693 
1.968 
6.267 
1.099 
4.528 
4,568 
r3,889 
1,564 

317 

1,332 

it69,889 

139 

542 


1,016 

306 

151 

6.077 

1.449 

1,246 

362 

22,359 

135 

385 

2,153 

48 

984 

.2.822 

3.064 

620 

133 

521 

341 

164 

2,101 

1,705 

3,i24 

765 

128 

13,492 


166 

761 


18 

18 


32  ;     21 


+  145 
-t-  3,411 
-         44 


+ 
4- 
-I- 
-I- 
-t- 
+ 


289 
65 
211 
227 
272 
61 
5+ 
887 
-f-  r585 
+  154 
-i-  8 

+         70 
-Fr  16,646' 
-f-  3 

+   "  19 


67 
43 
12 
255 
103 
30 
13 

+    1.727 
36 


28 

27 

28 

28 

40 

285 

27 

27 

28§ 

40 

40 

40 

21 

28 

28f 

39 

40 


£ 
34,150 

2.033,907 

10*,i06 

38.540 

368.273 

37.687 

60,434 

35,049 

75.757 

61.482 

184.539 

33.906 

188.455 

1%.442 

Rl  43,047 

1,564 

8,213 

39,067 

5,392 

20,331 


Jan.  July 
Jan,  July 


t  Ex  dividend  or  interest 
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St'iyi     .. 

SunderU 
Sjnderl,,: 


:,JtB. 
.lion  .. 
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Swindon  Corporation  .... 

TyTT'stci?  Tr am  Co 

Wa    .  -ion.... 

W.,    -  -        :) 

V.  

W.  '  rporation. . 

W.  ^'ition... 

V.  .... 

W( .        -  orpn... 

Yorunue  W.K.  Tr*mi . . . 
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7 

9 

..        9 

9 
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9 
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7 

6 
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253 

18,304 
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6,509 

814 

675 

3.725 

2J73 

2,372 

962 

1,179 
5.302 
9.196 
1,55b 
723 
790 

1.479 
5v>4 
198 
619 

1.213 
802 
811 

3*635 
1,559 
\fiO0 
1,540 


-1- 
+ 
+ 

+ 

+ 

+ 
+ 
+ 
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55 

53 

1 

5 

519 

296 

52 

12 

108 

146 

15 

314 
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-  44 

+  37 

+  1,4<X) 

-F  5b 


-F 
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-F 

36 

•4- 

74 

248 

+ 
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75 

+ 

89 

49 
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123 

90 

■'l33 
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90 
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186 
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-  106 
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27 
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40 

21 
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27 
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41 
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27 
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27 
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41 

28 
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27 

27 
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29.584 

9.134 

2.412 

246.740 

28,640 

36.761 

10.971 

410.251 

5.145 

9.475 

63.353 

1.413 

40.465 

73.717 

64.054 

18.453 

3.691 

16,026 

456 

3.684 

78.853 

70.4o8 

122'.354 
16,736 
3  979 

525,961 


176 

6,355 

499.480 

5.540 

176.095 

23.646 

20.847 

103,403 

67  438 

71.777 

26,515 

31.531 
147.305 
2S3,5i5 
41.W9 
2.S385 
21.800 

42.243 

27.927 
5.584 
8.052 
37.491 
29.952 
26.682 

8b.633 

41.864 

1.000 

65,291 


£ 

+      1.295 
-  138.480 
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Z861 

41.046 
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1.041 
232 

2,881 

2.787 

e,046 

150 
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34,292 
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1,059 

'"  20 


-  56 
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1,710 

54 

9.195 

1277 

5.428 

626 

30,479 

38 

72 

792 

6 

59 

11.954 

3.129 

2.761 

72 

2.466 

272 

82 

2.932 

4.151 


-F  6,041 

+  911 

+  410 

+  4,607 


90 

99 

14,075 

SO 

25.160 

X 

4.217 

6.516 

1  70S 

■  3a 


-«-  3.10 

+  4.708 

-F  32.278 

■i-  3.6S2 

-  7.M2 
+  541 

-  "518 

-  1.00S 


1 

+     3.1»| 

-F     8.SBI  , 
-       1.348 
106 
-F     &«6 


(c)  ThaM  comparisons  are  with  the  corresponding  p«iod  last  year,      *  ParttM 
t  loclvidesomniHusn.  kc  ;  Minus  2  day*.  |  Minus  3  dar*'  IFtMi 

1  Plus  2  days.        **  Compared  with  one  ««ek  mote  iMt  veer 
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M^OTGS. 


Intermittent  Rating. 

The  proper  rating  to  be  given  to  intermittently  loaded 
electrical  machinery  and  apparatus  depends  upon  two  factors — 
namely,  the  ratio  of  the  load  period  to  the  idle  period,  or  of  the 
load  period  to  the  total  period,  and  the  duration  of  the  running 
period.  In  1900  Mr.  E.  Oelschlagee  determined  experi- 
mentally a  large  number  of  curves  for  electrical  machinery, 
showing  the  temperature  rise  with  different  loads,  as  well  as 
the  cooling  curves  of  such  machinery.  He  showed  mathe- 
matically that  the  time  constant  (or  the  time  required  by  the 
motor  to  attain  63  per  cent,  of  its  final  temperature  rise)  is  the 
critical  constant  in  all  problems  on  intermittent  rating,  and 
curves  were  constructed  for  yarious  cycles  of  intermittency. 
Although  there  have  been  many  workers  in  the  field  in  recent 
years,  since  this  research  but  little  has  been  published  on  the 
subject  which  was  not  anticipated  and  used  by  Oelschlager. 
Although  commercial  considerations  doubtless  prevented  the 
publication  of  the  greater  part  of  the  work,  sufficient  data 
were  given  to  enable  the  correct  rating  of  a  given  motor 
working  on  a  certain  cycle  of  operations  to  be  determined,  and 
to  show  that  for  an  intermittent  test  a  continuous  run  of  a 
certain  number  of  minutes'  'duration  may  be  substituted.  If 
the  machine  does  not  attain  the  maximum  temperature  rise 
during  the  continuous  run,  neither  will  it  attain  the  maximum 
temperature  rise  on  the  intermittent  work  for  which  it  is 
destined.  The  practical  importance  of  this  method  of  rating 
was  dealt  with  by  Mr.  Alexander  Siemens  in  the  discussion 
on  Mr.  C.  W.  Hill's  valuable  Paper  on  "  Crane  Motors  and 
Controllers,"  read  before  the  the  Institution  of  Electrical 
Engineers  in  1906. 


From  the  point  of  view  of  the  student,  many  of  the  P 

on  intermittent  rating  are  un.satisfactory  in  so  far  .i 
assume  knowledge  which,  as  a  rule,  he  does  not  posi^eM.  In 
this  issue  we  conclude  an  article  entitled  "*  Thermal  Charac- 
teristics and  Intermittent  Rating,"  in  which  a-  pt  ha» 
been  made  to  deal  with  the  elementary  prii.;  .^„.  -'^  »'■" 
subject.  While  no  claim  of  originality  is  made,  it  is  tl 
that  the  article  will  be  of  distinct  educative  value  in  setting 
out  the  principles  in  a  clear  manner,  and  showing  their  prac- 
tical application.  Reference  is  made  to  the  general  theory  of 
iieating  and  cooling,  and  values  are  given  of  the  time  constants 
of  various  machines.  The  load-factor  method  of  rating  inter- 
mittent machines  is  described,  and  an  account  is  given  of  the 
root-mean-square  method  of  rating.  In  applying  the  latter 
method  it  must  be  remembered  that  the  heat  is  not  carried  away 
at  the  same  rate  all  the  time,  for  at  standstill,  and  at  the 
reduced  speeds  of  acceleration  and  retardation,  the  ventilation 
is  less  than  at  full  speed,  and,  in  consequence,  during  these 
times  the  cooling  surface  is  less  efficient.  To  allow  for  this  it  is 
customary  to  correct  the  root-mean-square  value  of  th*'  "  ^^ 
of  operations  by  such  a  factor  as  shall  represent  the  ditl' 
between  the  average  dissipation  of  heat  over  the  cycle  and  the- 
dissipation  at  full  speed. 


The  Use  of  Accumulators  on  A.-C  Systems. 

Accumulators  have  been  found  so  very  beneficial  on 
continuous-current  systems  where  the  load  is  very  fluctuating 
that  it  is  only  natural  some  attempt  should  be  made  to  xise 
them  in  a  similar  way  on  alternate-current  networks.  Any 
attempt  to  do  so  is,  of  course  complicated  by  the  fact  that  some 
means  of  converting  continuous  current  into  alternating,  and 
■vice  versa,  inust  be  introduced  between  the  battery  and  the 
network.  In  other  words,  it  is  necessary  to  handle  the  whole 
of  the  batterv  power  by  a  rotary  machine  instead  of  only  & 
part.  There  is  also  the  dithculty  of  provitliug  reversal  of 
magnetism  from  an  alternating  current  source.  l*rovided. 
however,  that  this  is  suitably  arranged,  t.  battery  can  be  used 
for  buffer  purposes  in  a  way  similar  to  that  which  is  well  known 
on  continuous-current  traction  systems.  In  am>thor  column 
we  wive  in  abstract  some  experiments  by  Mr.  L.  Schroder, 
showing  what  •  an  be  dono  in  this  way,  and  from  an  inspection 
of  the  records  which  are  roproduced  it  will  be  seen  that  the 
results  obtained  are  eminently  satisfactory.  Both  synchronous 
and  asynchronous  motor  generators  were  tested  for  the  purpose, 
and  both  proved  to  be  suitable.  As  to  whether  this  motliod 
of  using  accumulators  would  bo  worth  while  in  actual  practice 
is  a  matter  that  can  only  be  decided  in  each  particular  case. 
The  method  camiot  receive  such  wide  application  as  in  the  case 
of  continuous-current  networks,  owing  to  the  fact  that  it 
involves  considerably  higher  capital  expenditure,  but  it  is 
quite  possible  that  in  cases  where  there  are  serious  fluctuations 
the  capital  outlay  may  prove  to  be  money  well  spent. 
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State-Aided  Research. 

We  commend  to  the  notice  of  the  older  engineering  institu- 
tions and  to  the  older  members  of  those  institutions  the  recent 
vigorous  action  of  the  automobile  engineers.  According  to 
the  "  Engineer,"  the  Technical  Committee  of  the  Society  of 
Motor  Manufacturers  and  Traders,  in  connection  with  the 
Institution  of  Automobile  Engineers,  having  proposed  research 
upon  a  matter  of  such  immediate  interest  that  the  Admiralty 
and  War  Office  have  appointed  representatives  on  the  joint 
committee,  the  Society  guaranteed  that  £l,fX>0  should  be 
forthcoming,  provided  the  Government  would  contribute  £1,000. 
As  this  research  is  calculated  to  benefit  more  or  less  directly  a 
number  of  firms,  an  invitation  was  issued  to  members  to 
guarantee  a  portion  at  least  of  the  £1,000  in  question,  with  the 
result  that  a  sum  exceeding  £600  has  been  guaranteed,  and  at 
the  time  of  wTiting  the  list  is  still  open.  The  work  of  the 
Alloys  Research  Committee  is  probably  the  most  important 
research  undertaken  by  any  of  our  engineering  institutions. 
If  we  remember  rightly,  the  cost  was,  for  the  most  part,  de- 
frayed by  the  Institution  of  Mechanical  Engineers.  Probably 
a  few  of  the  larger  firms  have  derived  more  benefit  from  the 
research  than  most  of  the  members  combined,  and,  admirable 
as  it  undoubtedly  is  of  this  Institution  to  bear  the  brunt  of  the 
expense,  we  think  it  would  be  better  cricket  if  the  firms  deriving 
the  benefit  had  to  contribute  a  little  more  towards  the  cost. 
Failing  this,  it  is  the  duty  of  the  State  to  contribute,  the  more 
so  as  the  record  of  the  research  is  generally  open  to  all,  irre- 
spective of  nationality  or  of  membership  in  a  particular  institu- 
tion. 


Steam  Turbine  Economy. 

Ai.MiNG  at  very  high  vacuum,  considerable  boiler  pressure 
and  high  superheat  in  steam  turbine  units  is  not  necessarily 
good    engineering.     Although    these    effect    an    appreciable 
reduction  in  the  steam  consumption,  it  must  not  be  forgotten 
that   the   provision   of   boiler   and   condenser  equipment   for 
securing  the  highest  possible  superheat   and  vacuum  involve 
considerable   capital  expenditure.     Unless  the  value  of  the 
fuel  saved  is  greater  than  the  interest,  depreciation  and  main- 
tenance   charges  on  the  plant  I'cpresented  by  the  increased 
■expenditure,  then  tlie  policy  of  aiming  at  high  superheat  and 
vacuum  is  an  unsound  one  to  pursue.     Tin;  point  is  sometimes 
overlooked  by  engineers  desirous  of  keeping  their  equipment 
up  to  date  and  of  securing  economical  operation.     In  a  Paper 
read  recently  before  the  Association  of  Iron  and  Steel  Electrical 
Engineers  of  .America,  Mr.  I'.  M.  Li.ncolx  referred  to  this,  and 
stated  that  a  ].0()Ok\v.  unit  would  not  save  enough  in  fuel  to 
make   it    |);iy  to   instal   thi'   phiiit  necessary  foi   securing  the 
.lowest  steam   consumption,    while    in   a   30.000  kw.   unit   the 
installation    of    such     phmt.    wouhl    pay    hands(»mely.     The 
30,000  kw.  units  installed  during  the  past  year  in  the  power 
house  of  the   Int(  rborough  Ilapid  Transit   Co.  of  New   York, 
under  specified  conditions  of  operation,  give  more  economical 
operation  than  the  guarantee  of  1  I -27  Ih.  of  water  per  kilowatt- 
hour  at  the  "l)us  bars. 


Abnormal  Voltages  in  Transformers. 

FnoM  I  he  first  use  of  transformers  the;  occurrence  of  abnormal 
voltages  between  adjacent  turns  or  .sections  of  the  winding 
forced  itself  u]iou  the  attention  of  engineers  on  account  of 
punctured  insulation,  it  was  early  recognised  that  the  instan- 
taneous* elTeet  of  a  sudden  application  or  change  of  voltage  at 
till'  transformer  terminals  would  be  to  concentrate  the  voltage 
•acrosf  the  end  turns.  To  protect  the  winding  agains.  such 
concentration  the  practice  of  connecting  choking  coils  between 
the  transformer  and  the  line,  and  of  providing  extia  end-turn 
insulation  was  introduced.  At  t  ne  Panama-l'acifif  Conv*  ntion 
of    thi>     American    Institute    of    Electrical    Enuineers,    Mr.    J. 


Murray  Weed  presented  a  Paper  dealing  with  the  electrical 
behaviour  of  transformer  windings  when  subjected  to  st^ep 
wave  fronts  and  high-frequency  wave  trains.  In  this  Paper 
the  author  divides  practical  windings  into  two  general  classes, 
one  in  which  the  inductance  and  capacity  are  uniformly  distri- 
buted, and  the  other  in  which  the  capacitv  is  more  or  less  con- 
centrated at  certain  points,  with  concentrated  inductance 
intervening.  Distinct  mathematical  analysis  is  given  to  these 
two  classes  of  winding  to  determine  the  ratios  of  the  internal 
voltages  to  the  voltage  of  the  ext<!rnal  wave  or  wave  train.  We 
believe  that  a  careful  stud}'  of  Mr.  \Veed'.s  examination  of  the 
facts  and  fundamental  principles  involved  will  enable  designers 
to  insulate  for  and  guard  against  excessive  internal  voltages. 


Electric  Flying  Machines. — We  have  received  a  long  letter 
from  Mr.  W.  P.  Durtnall.  in  which  he  discus.ses  the  possibility 
of  using  electric  transmission  in  the  propulsion  of  flying  ma- 
chines. From  his  letter  it  appears  that  Mr.  Durtnall  Is  working 
on  new  lines,  but  is  unwilling  at  present  to  publish  any  details. 

A  5,000-Volt  Continuous  Current  Railway.— The  Michigan 
United  Traction  Co.  has  placed  in  .service  on  its  Jack.son  to 
Grass  Lake  line  continuous-current  motors  with  two  2.400-volt 
armatures  mounted  in  one  frame  and  connected  in  series, 
power  being  drawn  from  a  trolly  supplied  by  mercury-arc 
rectifiers. 

L.  &  S.W.  Railway.— The  first  portion  of  the  newly  elec- 
trified lines,  from  Waterloo  to  Wimbledon  (through  East 
Putney),  will  be  opened  for  traffic  on  Monday  next.  The 
second  portion  of  the  electrified  sy.stem  (Waterloo,  Barnes, 
Richmond,  Kingston,  Wimbledon,  Clapham  Junction,  Water- 
loo) will  be  in  operation  in  a  week  or  so. 

Electric  Railway  in  Sweden.— The  electrification  of  the 
railway  from  Kiruna  to  Riksgransen,  in  the  extreme  north  of 
Sweden,  is  now  complete.  It  will  be  remembered  that  this 
electrification  was  described  in  The  Electrician,  Vol.  LXIIL, 
p.  12.  It  is  the  first  line  on  which  the  Swedish  State  Railways 
have  employed  hydraulically-generated  energy  for  railway 
traction.  The  line  is  also  noteworthv  bv  reason  of  the  fact 
that  a  large  section  of  it  is  within  the  Arctic  Circle,  where  50  deg. 
of  frost  are  oft^en  experienced  in  the  winter.  It  was  to  deal  with 
the  transport  of  iron  ore  from  the  mines  at  the  southern  end  of 
the  line  to  the  Norwegian  frontier  that  the  electrification  was 
undertaken. 

"News  for  Neutrals."  -  Writing  under  this  heading  to 
"  Tiie  Times  '  of  the  14th,  Mr.  Charles  Biiu'lit.  F.R.S.E.,  urges 
that  the  fullest  possible  use  should  be  made  of  the  Eiffel  Tower 
Wireless  Station  for  disseminating  war  reports  broadcast,  and 
as  ))rom})tly  as  the  German  versions  are  distributed.  Further, 
that  by  present  arrangements  no  less  than  five  Government 
Departments  arc  concerned  with  our  telegraphic  communica- 
tion systems,  but  no  Board  has  yet  been  established  whereby 
representatives  of  each  department  can  m<H>t  together  to 
discus,s  and  settle  issues  concerned  with  this  highly  important 
subject.  Mr.  Bright  suggests  that  it  is  time  such  arrangements 
were  remodelled  in  view  of  the  great  necessity  for  counteracting 
the  continr.»us  stream  of  war  news  from  enemy  sources  into 
nevitral  r(»untries. 

Largest  Steam  Turbine  in  the  World.— According  to  the 
Klectrical  World  "'  the  new  generating  station  of  the  Phil- 
adelphia Electric  Companv  at  Christian-street,  Philadelphia, 
n(»w  Hearing  completion,  will  cont.;iin  the  world's  largest  steam 
turbine.  This  set  ha,s  a  rating  of  35,(X)0  kw.,  and  the  turbine 
will  weigh  HOO  tons.  The  generator  is  a  13.200-volt.  60-cycle, 
three-piia.s<'  alternator,  running  at  1,2(X)  revs,  i^er  min.  There 
is  also  a  3<).(HX)-kw.,  13.2(M)-voIt,  tliree-phase.  25-cycle  turbine 
sot.  which  will  run  at  1,.50<)  revs,  per  min.  Separate  duplicate 
.s«Hs  of  un.s<'ctionali.s«'d  high-tension  "bus  bars  are  arranged  for 
each  fre(]uency,  and  the  control  of  three  of  the  turbo-generators 
of  the  adjoining  plant,  as  well  as  the  fn^quency-changer  sets  in 
the  nearby  sub-.<!tation,  will  Ik?  centralised  in  the  new  station. 
This  will  make  possible  the  control  of  69.0(K)k\v.  in  25-cycle 
a]»paratus,  and  5<>,(X)0  kw.  in  60-cycle   machines,  or  a  total  of 


THE  ELECTRICIAN,  OCTOBER  22,  1915. 


79 


119,000  kw.  from  this  station.  Twenty  Babcock  &  Wilcox 
boilers,  each  capable  of  evaporating  60,000  lb.  of  water  per 
hour,  will  compose  the  boiler  equipment  of  the  new  station. 

Long-Distance  Radiotelephony. — More  details  are  now  to 
hand  regarding  the  remarkable  achievements  of  the  United 
States  Navv  Department  in  their  experiments  in  wireless 
telephony.  On  the  afternoon  of  Sept.  29th  Mr.  T.  N.  Vail,  the 
president  of  the  American  Telephone  &  Telegraph  Co.,  spoke 
from  his  office  in  New  York  to  his  chief  engineer,  Mr.  John 
Carty,  at  Mare  Island,  California,  which  is  near  San  Francisco 
and  3,000  miles  away.  Speech  was  transmitted  by  wire  for 
500  miles  to  Arlington,  Virginia,  and  by  radiotelephony  the 
remaining  2,500  miles.  This  result  is  the  outcome  of  experi- 
ments which  have  been  carried  on  for  the  past  few  months  by 
the  American  Telephone  &  Telegraph  Co.  and  the  Western 
Electric  Co.  in  co-operation  with  Capt.  Bullard,  of  the  U.S. 
Navy.  On  the  evening  of  the  same  day,  wireless  telephonic 
communication  was  accomplished  between  the  naval  station 
at  Arlington,  just  outside  Washington,  to  Honolulu,  Hawaii, 
a  distance  of  4,600  miles,  2,500  of  which  are  over  the  American 
continent  and  the  itmainder  over  the  Pacific.  The  experi- 
ments leading  up  to  this  achievement  were  started  in  the  spring, 
using  stations  atMontauk  Point  L.I.  and  Wilmington  Del,  250 
miles  distant.  Soon  afterwards  a  1,000-mile  range  was  covered 
between  the  first  named  point  and  St.  Simons  Island,  Ga.,  at 
which  it  was  decided  to  make  tests  with  stations  at  trans- 
atlantic distances. 

Removing  Car  Bogies  by  their  Own  Power. — Writing  in 
the  '■  Electric  Railway  Journal,"  Mr.  R.  E.  Hewitt,  of  the 
Southern  Pacific  Company  Electric  Lines,  has  described  a 
convenient  method  of  saving  time  and  labour  when  it  is 
required  to  remove  a  bogie  from  beneath  a  car  for  repairs. 
The  shop  crane  has  fitted  to  it  in  front  of  the  cage  a  reel,  from 
which  can  be  paid  out  a  four-conductor  cable,  the  free  end  of 
which  is  taken  to  the  motor  on  the  bogie,  and  the  conductors 
connected  to  the  armature  and  field.  The  other  ends  of  the 
conductors  are  connected  by  slip-rings  on  the  reel  to  a  throw- 
over  switch,  by  which  current  is  fed  to  them  instead  of  to  the 
crane  motor.  The  crane  controller  can  thus  be  used  to  bring 
out  the  bogie  under  its  own  power.  In  the  equipment  described 
the  crane  operated  at  220  volts,  and  was  therefore  well-fitted 
for  this  arrangement. 

Inauguration  of  New  Plant  at  Stepney. — On  Thursday, 
14th  inst.,  the  installation  of  new  plant  at  the  Limehouse  power 
station  of  the  Stepney  Borough  Council  was  inaugurated  by  the 
starting  up  of  one  of  the  new  5,000  kw.  turbo-generators  by 
the  Mayor,  Mr.  H.  T.  A.  Chidgey,  J.P.  The  additions  to  the 
plant  consist  of  two  of  these  sets,  each  running  at  1,500  revs. 
per  min.  and  generating  three-phase  current  at  6,600  volts  and 
50  cycles,  together  with  the  necessary  boilers  and  auxiharies. 
The  extensions  to  the  building,  however,  are  sufficient  for  a 
third  set  of  the  same  capacity.  The  turbines  of  the  new  sets  are 
of  the  "  Zoelly  "  impulse  t^-pe,  and  were  made  by  Messrs. 
Escher,  Wyss  &  Co.,  as  were  also  the  pumps  and  condensers, 
while  the  generators  were  constructed  by  Messrs.  Brown, 
Boveri  &  Co.  Heenan  &  Froude  revolving  air  filters  are  used 
for  the  ventilating  air.  Aid.  J.  D.  Kiley,  J. P.,  chairman  of  the 
Electricity  Supply  Committee,  presided  at  the  ceremony,  and 
spoke  of  the  early  days  of  the  undertaking,  when  the  only 
station  was  that  at  Osborn-street.  The  Limehouse  station  was 
opened  in  1909,  and  in  1912  it  was  decided  to  make  the  addi- 
tions, which  would  have  been  complete  in  1914  had  it  not  been 
ior  the  war.  Several  munition  works  are  being  supplied  by  the 
station,  and  Mr.  Kiley  mentioned  the  fact  that  energy  is  being 
•sold  at  less  than  Id.  per  unit  to  manufacturers,  and  less  than  2d. 
per  unit  for  lighting.  Councillor  A.  J.  H.  Prevost  proposed  a 
vote  of  thanks  to  the  Mayor  for  the  part  he  had  taken  in  the 
ceremonv,  and  Councillor  H.  H.  Gordon,  J.P.  (L.C.C.),  in 
seconding,  paid  a  tribute  to  the  borough  engineer,  ^Ir.  W.  C.  P. 
Tapper  and  his  staff,  and  also  mentioned  the  fact  that  Stepney 
now  had  the  largest  municipal  plant  in  London.  On  the  motion 
of  Councillor  Barge  (the  chainnan  of  the  Poplar  Electricity 
Committee),  a  vote  of  thanks  was  also  accorded  to  Aid.  Kiley. 
This  was  seconded  bv  Aid.  W.  J.  Barker. 


OBITUARY. 


Col.  T.  E.  Vickees.— \^'e  regret  to  record  the  death  of  CoL  T.  E. 
Vickers,  C.B.,  which  took  place  in  London  on  Tue*s^Iav  last.  He 
was  bom  in  1 833,  and  after  his  education  at  the  .Sheffield  Collegiate 
.School  and  Xeuwied,  Germany,  he  entered  hi.s  father's  bu.siness.  At 
21  years  of  age  he  had  .succeeded  to  the  practical  manufacturing 
control  of  the  establishment.  Shortly  afterwards  he  intro<luced  into 
this  country  the  process  for  the  manufacture  of  steel  castings,  bella, 
rings  for  railway  rolling  stock  t\Tes  and  other  productions.  '  Later 
he  invented  his  double  roUmg  mill  for  rolling  railway  tvres  from 
punched  blooms,  which  proved  a  prolonged  success.  He  w"as  among 
the  pioneers  in  the  early  '.seventies  of  the  open-hearth  prcceae  of 
smelting  steel,  and  in  this  also  he  achieved  a  great  succe«.s.  The 
River  Don  Works,  Sheffield,  were  inaugurated  in  1866  in  order  to 
meet  the  increased  demands  upon  the  firm  for  their  manufrxrtores. 
Developments  followed  each  other  in  rapid  succession  in  Cjrmection 
with  heavy  forgings,  gun  making,  armour  manufacture,  shipbuilding, 
electrical  engineering,  &c.,  and  long  before  Col.  Vickers's  retirement 
in  1909  the  firm  had  become  one  of  the  most  renowned  in  the  world. 
Col.  Vickers  was  awarded  the  Howard  quinquennial  prize  by  the 
Institution  of  Civil  Engmeers  '"  in  recognition  of  the  part  taken  during 
his  career  in  developing  and  improving  the  production  of  steel  for 
important  engineering  purposes."  He  wa„s  among  the  first  to  join 
the  Volunteer  movement  and  rose  to  be  colonel  of  the  Hallamshire 
Rifles.  He  retired  at  the  age  limit  and  became  honorary  coloneL 
In  1898  he  was  made  a  C.B.  for  his  military  services.  In  1860  he 
married  Frances  Mary,  only  daughter  of  Dr.  John  Douglas,  by  whom 
he  had  two  sons  and  four  daughters. 

CoL.  P.  E.  HtJBER-WERDMeLLER. — We  regret  to  learn  of  the  death, 
at  the  age  of  78,  of  Colonel  P.  E.  Huber-Werdmiiller,  of  Zurich,  for 
many  years  head  of  the  Machinenfabrik  Oerlikon. 

Mr.  Huber-Werdmiiller  was  born  in  Zurich  on  Dec.  24,  1836.  After  a 
few  years  spent  at  City  secondary  schools  of  Zurich  and  at  Xeuchatel  and 
Devrient  Colleges,  he  entered  the  mechanical-technical  section  of  the 
Federal  Technical  High  School  of  Zurich  in  18.5.5.  when  this  school  was 
founded.  He  obtained  his  diploma  as  engineer  in  18.5S,  and  started  in 
his  profession  by  obtaining  practical  experience  during  18.59-1861  at 
Messrs.  Sulzer"s  works  at  Winterthur.  He  afterwards  travelled,  mainly 
in  France,  England  and  Belgium,  for  the  purpose  of  studriue  foreign 
manufacturing  methods  and  principles. 

In  1863  he  founded  the  firm  of  P.  E.  Huber  &  Cie.,  in  Oerlikon,  which 
existed  until  1868.  In  1878,  after  occupying  y^ists  of  communal  im- 
portance, he  founded  the  Tool  and  Machine  Works,  Oerlikon  (the  present 
Ma.schinenfabrik  OerUkon),  which  he  governed  until  1911  as  chairman, 
and  he  remained  on  the  council  of  the  company  to  the  last.  From  Sept., 
1878,  to  Dec,  1894,  he  was  managing  director,  chiefly  manufacturing 
tools  and  flour  mill  equipments,  but  from  1885  onwards  the  company 
engaged  in  the  construction  of  electrical  machines.  Of  the  works  and 
installations  carried  out  bj-  the  Maschinenfabrik  Oerhkon  many  were  due 
to  the  enterprise  and  personal  energj-  of  ilr.  Huber-Werdmiiller.  He  was 
one  of  those  mainly  responsible  for  the  first  electric  power  transmis- 
sion scheme  of  note,  from  Lauffen  to  Frankfort-on-Main,  during  the 
period  of  the  electricity  exhibition  in  that  city  in  1891. 

Mr.  Huber-Werdmiiller  was  mainly  instrumental  in  founding  the  Alu- 
minium Company  of  Xeub.^usen  and  its  sister  works  in  1888,  and  he 
remained  from  the  first  chairman  of  the  company.  He  was  one  of  the 
leaders  of  the  Swiss  National  Exhibition  of  1883,  which  date  originated 
the  Swiss  Machines  Industrielles,  whose  steps  he  guided  as  chairman.  His 
intimacy  with  questions  of  transport  and  transit,  customs  ai.d  mer- 
cantile conventions,  &c.,  were  invaluable  to  his  colleagues  in  all  the 
undertakings  with  which  he  was  associated. 

We  have  only  been  able  to  briefly  and  inadequately  mention  a  small 
number  of  the  activities  which  Mr.  Huber- Werdmiiller's  busy  commercial 
and  social  career  included.  The  Oerlikon  Company  and  Switzerland 
have  CO  mourn  the  loss  of  a  notable  adniinis^.ator  and  citizen. 

Killed  in  Action. — We  regret  to  record  the  death  of  Lieut. 
Richard  Newman  Somerville,  R.E.,  who  was  killed  in  France  on 
Oct.  9th.  He  had  graduated  in  arts  and  engineering  at  Trinity 
College,  Dublin,  and  was  a  member  of  the  University  Oflicers' 
Training  Ccvps  before  the  war. 

Lieut.  John  GJordon  Hollingsworth,  10th  Middlese.x  Regiment, 
was  kiUed  in  a  charge  at  the  Dardanelles  on  Aug.  12th.  He  had  been 
connected  with  the  Territorial  Force  for  a  number  of  years,  and  on 
the  outbreak  of  war  he  joined  the  2  lOth  Middlesex  Regiment.  Wi*Ji 
the  Mediterranean  Ex])editionary  Force  he  took  part  in  the  landing 
at  Suvla  Bax,  and  in  subsequent  operations.  Lieut.  Hollingsworth 
was  educated  at  University  College,  London,  and  was  articled  to 
Messrs.  Plenty  &  Son  (Ltd.),  Xewburj-.  Later  he  was  in  the  works 
of  Henry  Bessemer  &  Co.,  and  subsequently  in  those  of  Bechem  & 
Keetman,  Duisburg.  Eventually  he  joined  the  staff  of  "  Engineering." 

Second  Lieut.  L.  E.  Schultz.  of  the  2nd  Wiltshire  Regiment,  has 
been  killed  in  action  in  France.  He  was  educated  in  the  Ipswich 
Middle  School,  and  entering  commercial  life  became  secretary  of 
George  Schultz  &■  Co.  (Ltd.).  He  fell  after  the  capture  of  an  enemy 
trench,  coming  out  to  rescue  wounded  and  to  rally  his  men. 
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Captain  George  Crellin  Cartwright,  Royal  Warwickshire  Regiment, 
was  killed  whilst  rallying  a  company  in  "  The  Great  Advance."  He 
was  bom  in  March,  1882,  and  graduated  from  the  Central  Technical 
College  of  the  City  and  Guilds  of  London  Institute.  He  served  in 
the  Boer  War,  and  afterwards  went  to  America  where  he  worked  for 
the  General  Electric  Co.  After  completing  the  course  in  the  shops, 
he  took  a  position  in  the  Foreign  Department  and  was  sent  to  Japan, 
and  to  Rio  de  Janeiro  in  Brazil.  He  returned  to  London  in  1911 
and  was  associated  with  the  F.  S.  Pearson  Engineering  Corporation. 
In  November,  1914,  he  was  gazetted  to  a  second  lieutenancy  and  was 
promoted  to  lieutenant  in  April,  191.5,  and  to  Captain  in  July  last. 
Shortly  before  his  death  he  was  attached  to  the  staff  of  the  22nd 
Infantry  Brigade  as  a  machine-gun  officer. 


PERSONAL. 


Dr.  Michael  I.  Pupin,  the  inventor  of  the  loading-coiJ  for  long- 
distance telephone  lines,  has  been  granted  a  year's  abp-ence  from  hi.s 
post  of  Professor  of  Electroraechanics  in  Columbia  Universit}',  New 
York  City,  and  will  devote  his  time  to  the  mterests  of  hi.s  native 
country,  Serbia,  his  work,  however,  not  necessitating  his  return  to 
that  land. 

The  many  friends  of  Mr.  A.  V.  (iifkins,.  electrical  engineer,  of 
Westminster,  and  Banldpore,  India,  and  late  of  Elstdw  Works, 
Bedford,  will  logret  io  hear  that  he  was  very  .severely  injured  in  the 
recent  laid.  He  is  now  in  hospital  ui  London,  and  ismaking  slow  but 
satisfactory  jjrogre.ss.  Needless  to  say,  he  will  welcome  any  letters 
from  old  friends.     They  can  be  addressed  to  him  at  his  office. 

Mr.  Alfred  Perkins,  district  manager  of  the  P.O.  tclojihones  at 
Bristol,  has  been  presented  by  the  local  staff  with  some  plate  and 
other  gifts  on  his  retirement  from  the  service  under  the  age  limit. 

Mr.  (i.  Wilson,  assistant  electrical  engineer  at  Swinton  and  Pendle- 
bury,  has  been  authorised  by  the  Council  to  join  H.M.  Forces. 

Royal  Engineees(T.F.) — The  following  appointments  have  been 
made  : — 

Tyne  Electrical  Engineers  :  Private  J.  A.  Power  (from  London  Regi- 
ment), W.  G.  Edwards  and  C.  Russell  to  be  second  lieutenants. 


APPOINTMENTS  VACANT  AND  FILLED. 

An  assistant  locomotive  superintendent,  with  knowledge  of  electric 
train  li^diting,  &c.,  is  r('(|uirpd  by  the  (jovoniment  of  Hong  Kong  for 
the  Kowlooii  Canton  Haihvr.y.  Sj'.lary  t.'JOO.  Appliciitions  to  Sir 
John  Wolfe  Barry,  Lyster  &  Partners,  2,  Queen  Anne's  Gate,  London, 
S.W. 

Messrs.  James  Caldcr  «fc  Co.  (Ltd.),  distiliers,  Bo'ness,  advertise  for 
an  electrician. 

An  engineer,  with  elei'trit-al  and  mechanical  training,  workshop 
exiiorience,  knowledge  of  wiring,  motor.'--,  Ac,  is  n'tpiired  for  tiie 
Imperial  Bacteriological  l.al)oratory,  Muktesar,  India.  Initial 
salary  P.. 'MO  to  l<.4(M»  per  month,  rising  to  H..")!*!).  .Applications  to 
Dircctor-tienerai  of  Stores,  India  Otlice,  Wliit<-liall.  London,  S.W.. 
by  Nov.  1 . 


Eritli  Council  have  ap]n»inted  Mr.  L.  A.  Sommer.sjvli  mains  su|Kr- 
intendent  in  succession  to  Mr.  Fowles  resigned.  Mr.  H.  A.  Muiulay 
boconu'H  chief  clerk  in  succession  to  Mr.  W.  E.  Deigliton. 

Mr.  Stanley  B.  Jack.son,  electrical  engineer,  Wocioiiga.  Victoria, 
has  been  appointed  electrical  engineer  at  the  Pioneer  tin  mi?ie. 
Bradsliaw's  Creek,  Tasmania. 

Mr.  A.  M.  Kraser.  electrical  engineer.  Sunbury.  has  been  .ipin'inted 
electrical  drauglitsman  and  cngineiMing  assistant  in  the  electrical 
engineers'  branch  of  tli(>  Home  Affairs  I)e])artment,  Melbourne. 

Mr.  J.  S.  Just,  of  the  Sydney  City  ('onncii's  eleclricjil  engineer-' 
staff,  has  a<'cepted  a  ]K)sition  with  the  (  ity  Klectric  Ligiil  Co..  Bii- 
bane. 


INSTITUTIONS  AND  SOCIETIES. 


Binniiighain  Section  of  the  Institution  of  Electrical  Engineers.     \\ 

a  rcccnl  coiinniltcc  tiM-cling  it  w a-  (iccKJcd  ili.;i  n  wc.nld  not  In- 
possible  nniier  the  existing  circumstances  to  hold  the  usual  numl>er  of 
meetings  during  tlu>  forthcoming  Session,  but  it  was  .-ignM^l  to  h<.Id 
one  mc(>ting  in  each  month  at  least  for  the  lii-st  half  of  the  Session. 
1(  l);is  not  lu-en  possible  to  complete  the  programme  for  the  tirsl  h.ilf 
of  the  Session,  but  certain  jirovisional  arrangement.s  have  b^rn  made. 
Col.  J.  F.  Lister  will  deliver  his  Cliairman's  .Address  at  the  oi>ening 
meeting  to  be  held  on  Wedni-sday.  the  271  h  inst.  On  Nov.  24  Prof. 
A.  U.  I'i.l,!  \v  ill  n<ad  a  Paper  on   '  Difliculties  of  iVsign  of  High-f«i»ood 


Generators  "  ;  and  on  Dec.  15,  Mr.  J.  D.  Morgan  will  read  a  Paper  orii 
"  The  Ignition  of  Explo.sive  Gas  Mixtures  by  Electric  Sparks." 

Metropolitan  Association  of  Electric  Tramways  Managers. — A 
meeting  of  the  members  was  held  on  the  loth  inst.  at  the  Municipal 
and  County  Club,  Whitehall,  S.W.,  when  the  following  were  present : 

Messrs.  UUmaa  (East  Ham)  (chairman),  Schofield  (Leyton)  (vice- 
chairman),  Moflet  (West  Ham),  Mackinnon  (London  United),  Hammond 
(Metro|)olitan  Electric),  Mason  (South  Metropolitan),  and  Goodyer 
(Croydon)  (hon.  secretary).  Letters  of  inability  to  attend  were  received 
from  Messrs.  Fell  (L.C.C.),  Bruce  (L.C.C.).  Mumy  ( Walthamstow)  and 
Stokes  (Bcxley).  Messrs.  UUman  and  Schofield  were  re-elected  chair- 
man and  vice-chairman  respectively,  and  Mr.  Goodyer  was  re-elected 
hon.  secretary.     N'.T-icms  matters  of  interest  were  discu.ssed. 

Greenock  Electrical  Society. — The  new  session  was  opened  on 
Friday  last,  when  Mr.  Frank  H.  Whj-sall  read  a  Paper  on  "  The 
Construction  of  Storage  Batteries,"  in  which  he  emphr,si.sed  the 
conclusions  he  stated  m  his  recent  Pajjcr  to  the  Institution  of  Elec- 
trical Engineers,  viz.,  that  the  use  of  storage  batteries  is  a  matter  of 
increasing  importa:.ce ;  that  in  connection  with  central  station 
supplies  a  buffer-battery  with  a  one-hour  rating  equal  to  the  largest 
generating  unit  will  effect  an  enormous  saving  ;  and  that  a  [>eak  load 
batter \-  gives  a  considerable  economy  in  caj)ital  and  nnining  charges. 
Mr.  Wh_\.sall  then  described  the  construction  of  ."Storage  cells,  and 
mentioned  the  improvements  in  design  which  had  enabled  makers 
to  produce  a  batter}'  of  much  smaller  weight  than  was  formerly 
]>ossible.  The  small  capacity  plate  with  heavy  weight  had  a  longer 
life  than  the  light  ])late  with  large  capacity.  Purity  of  materials 
was  also  a  i  imj»ortant  consideration.  The  various  methods  of  form- 
ing were  described,  and  the  merits  of  glass  and  wooden  boxes  dealt 
with.     A  rlescription  of  the  new  Edi.son  accumulator  was  also  given. 

British  Association. — As  a  result  of  the  recent  discussion  on  fuel 
and  smoke  jireventioii  at  Manchester  the  Association  has^mvited  the 
following  gentlemen  to  serve  on  a  committee  to  consider  a,nd  report 
u]X)n  this  question  from  a  nr.tional  jwint  of  view  :  Prof.  \\'illiam  A. 
Bone,  F. R.S  (chairman);  Mr.  E.  D.  Simon,  chainnan  of  the  Man- 
chester Air  Pollution  Committee  (secretarx )  :  Profs.  P.  P.  Bedson,. 
J.  W.  Cobb,  J.  B.  Cohen.  F.R.S..  H.  B."  l)i.xon,  F.R.S.,  Thomas 
Cirav,  H.  S.  Hele-Shaw,  F.R.S.,  L.  T.  OShea,  W.  P.  Wvnne, 
F'.R.S.,  and  Richr.rd  Tarelfall.  F.R.S.,  together  with  Dr.  (i.  T.  Beilby, 
F.R.S.,  Mr.  Ernest  Bury  aul  Dr.  J.  E.  Stead,  F.R.S.  The  c mimittee, 
which  is  em])owered  to  add  if  necessary  to  its  members,  has  been 
.selected  so  as  to  include  representative  chemists,  engineers  and 
technologists  from  all  tlie  principal  industrial  areas. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  Oct.   22nd  (to-day). 

.llNlo:;    iN.STITmON    OF    EXOINEF.RS. 

S  p.m.     Meeting  at    .'J9.    Victoria-street.     Paper  on    '"Sjfety   Pre- 
cautions for  Transmission  Machine-y."  by  Mr.  W.  \'.  H.  Capps. 
SATURDAY,  Oct  23rd. 

Hiiimim;u\m    vxn  Distkict  1  Ci.'B. 

<>  p.m.  C  >mjilimentary  Dinner  to  the  i  .  ;:t  at  the  fciwan  Hotel, 
New-Street.  Birmingham.  Presidential  Address  hv  Mr.  W.  G. 
1..  Rid.ile. 

MONDAY.  Oct.  25th. 

Wkstkhn   Section   of  the   Institition  ok  Ki.iktkk  ai.  Ex<.i\i:krs. 
■':Ui  p.m.     MiH-tinp    at     Merchant    Venturers"    Technical  - 1  oUege, 
I'.ristol.     Chairman's  Address,  by  Mr.  D.  E.  R<jl>erts. 
WEDNESDAY,  Oct.  27th. 
r.|I.MIN<   HAM   Sk<  TloN   OF  THE  IX-STnTTION  OF  El.ECTRICAL  EXOINKKRS. 

1  p.m.  Met'tinn  at  University.  Edmund  .street.  Birmingham.. 
Chairman's  Address,  by  Col.  J.  F.  Lister. 

FRIDAY.  Oct.  29th. 

North    East  Coast   Institition   ok  Enoinekrs   and  SniruriLDERS. 
Annual  General  Mi-etinj?  at  Bollx«c  Hall,  Xewc.istleuiKin-Tyne. 

JrsioR  Institi'tiox  of  Enhixkkrs. 
A  ji.tn.     Mo<<titijz  at  ."^9.  Victoria-street.     Pajxr  on  "  Electric  Clocks," 
bv  Mr.  W.  B.  I'rince. 


( t 


ENGINEERINQ  INSriTUTIONS    VOLONTEER  TRAINING  CORPS. 
Officer  Commandinji.  Lieut. -Col.  C.  B.  Cuav.  \'.1> 
Tlie   following  orders  have   l)een   is.<»ued   for   the   week  commencing 
CtolMT  2."i.  P.U.'i. 

Drills.  0:1.5  to  7:lo  ;    7:15  to  8:l.">  p.m. 
Monday,  Oct.  26. — {Section  1,  technical;   Section  3.  squad  oi  working 
party. 

Tuesday.  Oct.  26. — Section  2.  technical :  Section  4.  shoot im:. 
Thursday.  Oct.  28. — Section  .'I.  torhnical  :   Section  1.  shoot  mn. 
I'riday,  Oct.  29. — Section  4,  technical ;    Section  2.  squad  or  working 
]»arty. 

Sections  for  technical  ilrill  will  fall  in  at  the  Headiuartor.s  of  I»ndon 
Electrical  Enginecro  (T.F.)  at  4(5.  KoKcncy-street.  S.W. 

Sections  for  iH)uad.  nignallinK  and  working  parties  will   fall  in  at  tho 
new  Headquarters,  Chester  House,  Eccleston-place.  S.W. 
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THE  EFFECTIVE  ILLUMINATION  OF  STREETS.* 

BY  PRESTON   S.   MILLAR. 

Summary. — This  Paper  eiTiphasises  three  considerations  which  arc 
sometimes  neglected  in  street  lighting  discussions — namely,  the  silhouette 
eflfect,  specular  reflection  from  street  pavements  and  glare.  The  re- 
mainder of  the  Paper  is  given  over  to  a  presentation  of  the  variables  upon 
which  the  effectiveness  of  street  illumination  depends,  and  upon  the 
influence  which  each  feature  of  the  installation  exercises  through  these 
several  variables. 


Recent  improvement  in  street  lighting  is  due  to  (1)  larger  municipal 
appropriations  ;  (2)  more  efficient  lamps  and  accessories;  (3) greater 
skill  in  application. 

For  the  purpose  of  discussing  the  subject  the  following  classifica- 
tion of  streets  is  adopted  : — 

Class.  Description, 

la  Metropolitan  thoroughfares  of  greatest  distinction. 

16  Important  city  streets  largely  travelled  at  night. 

2a  Business  streets  not  largely  traversed  at  night. 

26  City  residential  streets. 

3a  Suburban  residential  streets. 

36  Suburban  thoroughfares. 

^Class  la  is  distinguished  by  a  requirement  for  dignified,  pleasing 
■fixtures  and  for  lamps  and  illumination  which  should  be  of  fairly 
high  intensity,  lighting  building  fronts  as  well  as  street.  Streets  of 
the  16  class  are  likely  to  be  characterised  by  much  show-window  and 
sign  lighting  which  augments  the  street  illumination  during  the  hours 
■of  greatest  traffic.  Here  intensities  are  likely  to  be  highest.  In 
streets  of  the  2«  class  a  moderate  intensity  of  illumination  which 
lights  building  fronts  as  well  as  street  is  customary.  Policing  pur- 
poses and  good  seeing  conditions  for  the  occasional  pedestrian  are 
the  principal  desiderata.  In  streets  of  the  26  class  it  is  usually 
■desirable  to  keep  the  light  upon  the  street  surface,  avoiding  brilliant 
illumination  of  the  upper  stories  of  residence  fronts  and  providing 
fairly  good  lighting  for  the  low  density  vehicular  and  pedestrian 
traffic.  In  streets  of  the  3a  class  it  is  likewise  desirable  to  keep  the 
light  upon  the  street,  illuminating  the  side  walks  well  to  serve  the 
purposes  of  pedestrians.  In  streets  of  the  36  class,  which  are  the 
important  automobile  highways  coimecting  populous  centres,  the 
principal  requirement  is  that  of  the  automobile  driver.  Here  the 
most  difficult  problems  of  street  illumination  are  encountered. 

Considerations  of  first  importance  appear  to  fall  within  the  com- 
prehensive classification  presented  by  the  National  Electric  Light 
Association  Street  Lighting  Committee  in  1914,  which  is  as  follows  : — 

1.  Discernment  of  large  objects  in  the  street  and  on  the  side  walks. 

2.  Discernment  of  surface  irregularities  in  the  street  and  on  the  side 
walks. 

3.  Good  general  appearance  of  the  lighted  street. 

r  It^is  possible"  to' install  at  a  low  cost  a  system  which  will  reveal 
large  objects  (pm-pose  No.  1)  while  failing  to  serve  the  two  other 
purposes.  With  increased  appropriations,  or  more  efficient  illu- 
minants,  large  objects  may  be  revealed  to  better  advantage,  and 
surface  irregularities  (purpose  No.  2)  may  also  be  revealed,  although 
the  third  object  may  not  be  served.  With  stUI  larger  appropriations 
and  still  more  efficient  Uluminants  discernment  may  be  improved 
and  a  pleasing  appearance  for  the  street  (purpose  No.  3)  by  day  as 
well  as  by  night  may  be  had. 

Processes  of  Seeing, 

In  streets  at  night  objects  are  seen  by  reason  of  contour,  relief, 
shadow  or  colour.  We  perceive  the  contour  of  objects  when  they 
are^markedly  different  in  brightness  from  their  background.  Since 
most  large  objects  on  the  street  at  night  are  darker  than  their  back- 
ground, we  perceive  them  usually  as  silhouettes.  Contrasts  in  relief 
are  perceived  when  the  exposed  surface  of  an  adequately  illuminated 
object  presents  areas  of  different  reflecting  powers  or  elements  which 
are'more  or  less  favourably  inclined  with  respect  to  incident  light,  or 
elements  w^hich  lie  in  the  shadow  of  other  elements  of  the  surface. 

Photographs  are  reproduced  in  the  original  Paper  showing  test 
targets  located  successively  in  six  representative  positions  between 
lamps  in  a  street.  The  targets  are  substantially  the  same  colour  as 
the  street  surface,  and  it  appears  that  those  which  are  most  clearly 
revealed  receive  the  least  light  and  are  silhouetted  agamst  their 
background.  Those  least  distinctly  revealed  receive  on  the  observed 
surfaces  about  the  same  light  as  their  background.  Contrast  per- 
ception is  the  ruling  visual  process  wdth  which  street  illuminations 
is  concerned.  To  increase  contrasts  on  surfaces  to  be  seen  is  to  better 
conditions  for  vision. 

*  Abstract  of  a  paper  read  before  the  American  Institute  of  Electrical 
Engineers. 


Some  Consideratios.s  which  aee  Omt*  Ignored 
In  much  of  the  literature  of  street  illumination,  cun-«i  of  illuiiun»> 
tion  intensity  form  the  principal  b;i-i.s  y,l  judgment  as  U)  effectir«iM«L 

There  Ls  a  tendency  to  over-empha.'-is*,'  tl-    • -   e  of  incMlent 

light  to  the  prejudice  of  other  imp^^rtant  m.     Three  of 

the  principal  considerations  which  are  not  emphaj«Lv^J  directly  bj 
study  of  illumination  intensity  curves  are  presented  in  the  foUoving 
paragraphs. 

iSilhouelte  Effect. — When  the  writer  directed  attenti^m  to  the 
silhouette  effect  in  1910*  there  exi.ste<l  but  little  appr»;ciation  of  it« 
importance.  During  the  five  years  which  have  intenened  thenr  ha» 
gradua'ly  developed  a  greater  appreciation  of  the  extent  to  which 
it  enters  into  conditions  of  visibility  in  street  illumination.  Yet  ita 
very  general  applicability,  even  now,  Ls  unrecognised  by  some  engi- 
neers.  There  is  an  impression  that  onh'  in  lighting  of  very  low 
intensity  is  it  the  prevailing  method  of  clLscemment.  .As  a  matter 
of  fact,  the  silhouette  effect  is  pronounced  whenever  there  are  bright 
street  or  building  backgrounds.     A  photographic  under-exposiip 
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Fig.  1. — Curves  of  Brightness  and  iLLtrMCfATios  Ixtensity. 

of  any  street  in  the  daytime  shows  objects  as  silhouettes.  The  casual 
glance  of  an  automobile  driver  corresponds  roughly  with  such  an 
under-exposure.  The  majority  of  observations  of  large  objects  on 
the  streets  in  our  more  intensely  lighted  thoroughfares,  especially 
in  the  practice  of  automobile  drivers,  falls  imder  this  heading,  because 
a  driver  is  concerned  primarily  with  avoiding  obstacles,  and  usually 
looks  carefully  enough  only  to  detect  the  presence  of  pedestrians  and 
other  objects.  Usually  he  sees  these  as  dark  objects  silhouetted 
against  the  lighter  street  surface  or  building  surfaces.  The  pedes- 
trian, too,  obtains  distant  views  of  large  objects  as  silhouettes,  but 
as  he  moves  more  slowly  and  approaches  objects  more  closely  he 
has  opportunity  for  closer  observation,  and  in  the  more  brightly 
lighted  streets  supplements  discernment  by  silhouette  with  actual 
observation  of  surfaces  in  relief. 

Nature  of  Street  Pavement. — Modem  streets  which  require  the 
greatest  care  in  lighting  are  traversed  by  automobiles.  The  majority 
of  them  are  paved  with  asphalt,  asphalt  block,  wooden  block,  treated 
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macadam,  &c.  As  a  result  of  automobile  traffic  such  pavements 
become  oiled  and  polished.  The  high  spots  of  the  pavement  then 
reflect  specularly. 

Fig  1  showj  measurements  of  horizontal  illuminatioii  intensity 
and  of  brightness  at  the  angle  of  an  automobilist's  \iew.  The  broken 
line  shows  horizontal  foot-candles  as  measured  on  Ea.^t  8<>th-street, 
New  York  City.  This  has  an  oixluiary  jvsplwlt  ptvvement.  and  is 
flluminated  by  multiple  enclosed  arc  lamps  365  ft.  apjtrt.  The  con 
tinuous  line  sJiows  brightness  values.  It  will  be  not.cil  that  whereas 
the  foot-candles  vary  in  the  ratio  of  46  to  1.  the  brightness  varies  in 
the  ratio  of  8  to  1.  This  is  a  street  in  which  automobile  traffic  forms 
but  a  small  part  of  the  total  traffic. 

Fiw.  2  shows  corresponding  data  for  upper  Seventh-avenue,  New 
York  City,  which  is  a  street  largely  traversed  by  automobiles.     The 

*  "  An  Unrccoiznisod  As^xH^t  of  Street  Illuminatiou."     Millar,  *'  Traos- 
actions  "  I.E.b.,  Ii)IO,  p.  54(3. 
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street  is  paved  with  block  asphalt ;  the  horizontal  foot-candles  varj- 
in  the  ratio  of  10  to  1.  The  effective  brightness  varies  in  the  ratio 
of  2  fo  1.  The  impression  of  uniformity  which  one  derives  from  a 
trip  through  the  street  is  expressed  by  this  brightness  ratio  rather 
than  by  the  foot-candles  ratio.  On  this  street,  which  is  of  the 
boulevard,  central  parkway  type,  there  are  three  lines  of  lamps.  The 
linear  spacing  of  the  lamps  is  about  125  ft.  As  the  street  is  faldy 
level,  a  great  number  of  these  lamps  is  within  view  at  a  given  time. 
The  street  surface  consists  largely  of  small  polished  areas  which  reflect 
specularly.  In  driving  through  the  street  one  sees  reflected  in  these 
small  polished  areas  imperfect  images  or  part  images  of  distant  lamps. 
Notwithstanding  the  rather  wide  spacing  and  marked  non-uniformity 
of  illumination  intensity,  the  effect  is  one  of  remarkable  uniformity 
of  lighting.  In  driving  one  looks  at  the  street  surface  2(X)  ft.  or 
more  away,  and  the  surface  which  he  sees  is  rendered  bright  by  lamps 
which  may  be  one-quarter,  one-half  or  even  one  mile  away.  Conse- 
quently, the  surface  between  lamps  viewed  from  this  angle  is  almost, 
if  not  quite,  as  bright  as  is  the  surface  near  or  directly  under  the 
Tamps. 

Any  street  which  is  largely  traversed  by  automobiles,  and  which 
has  pavement  of  the  types  named  above,  Ls  likely  to  appear  rather 
dark,  because  of  the  oil  which  is  deposited  upon  it  from  automobiles. 
It  is,  however,  a  most  favourable  surface  for  street  lighting  pruposes, 
because  of  its  tendency  to  reflect  specularly.  It  was  found  that 
Seventh-avenue,  New  York  City,  described  above,  has  three  to  four 
times  the  effective  brightness  per  lumen  of  incident  light  as  another 
prominent  thoroughfare  which  is  paved  with  Belgian  block. 

Recognition  of  the  fact  that  modem  streets  are  likely  to  be  charac- 
terised by  more  or  less  of  this  specular  quality  necessitates  important 
alterations  in  some  of  the  theories  regarding  street  lighting  which 
have  prevailed  in  the  past  and  which  are  held  at  the  present  time  by 
some  engineers. 

Relation  between  Lamps  and  Street  Surfaces. — The  effect  of  glare 
in  street  illumination  is  dependent  primarily  upon  (1)  the  extremes 
of  contrast  within  view — that  is,  contrast  in  brightness  between  the 
light  source  and  the  illuminated  surfaces  ;  (2)  the  visual  angle 
separating  the  glaring  source  from  the  observed  surfaces ;  (3)  the 
portion  of  the  field  of  view  which  is  illuminated. 

Glare  militates  against  good  street  illumination,  first  in  decreasing 
ability  to  see,  and  second  in  rendering  unpleasant  the  appearance  of 
the  installation  and  the  street.  Anj'thing  which  reduces  the  con- 
trast between  the  light  source  and  the  road  surface,  or  which  increases 
the  illuminated  area  within  view,  or  whicii  separates  the  bright  light 
source  from  the  road  surface,  reduces  the  effect  of  glare. 

Sweet,  in  1910,*  studied  that  part  of  the  effect  of  glare,  which  is  a 

measurable  reduction  in  the  ability  to  see,  using  a  single  light  source 

in  a  dark  room.     He  found  under  these  exaggerated  conditions  that 

a  large  reduction  in  visual  power  could  be  traced  to  the  presence  of  a 

bright  liglit  source  close  to  the  centre  of  the  Held  of  vision.     In  1014, f 

workuig  with  others  on  the  campus  of  the  University  of  Wisconsin, 

he  pursued  his  researches,  and  has  given  jireliininarv  publication  to 

some  very  interesting  results.     In  this  latter  research  lie  employed 

from  two  to  four  lamps  mounted  at  various  heights  and  with  variou.s 

spacing  intervals  over  a  dirt  road  about  '.I'iO  ft.  long.      It  is  not  pro- 

l)o.sed  at  this  time  to  enter  itit(Va  discussion  of  these  test>.  but  it  may 

be  noted  tliat  the  only  conclusions  which  they  can  indicate  arc  tho.so 

which  would  apply  to  a  short  stretch  of  dirt  road.     The  mo<Iitica- 

tions  introduced  by  street  j)avements  of  better  relleeting  (|ualities. 

by  hiiildiiig  along  the  street,  and  l)y  a  greater  length  of  illuminated 

street,  have  no  part  in  this  research.     This  is  a  .serious  limitation, 

bccau.sc  the  effect  of  glare  In  street  lighting  is  very  largely  n'duceil 

by  each  of  tlicse  three  factors.     The  two  ri'searches  make  available 

valuable   information   wiiich   luus  its   bearing   uium   street  lighting 

principles.     If,  however,  the  data  arc  considen-d  without  duo  ri'gard 

to  tlic  Imiitations  \nider  which  th(>  tests  were  made,  tlu-re  is  danger 

of   forming    an    exaggerated    idea   of    the    importance   of   adojiting 

measures  whidi  will  reduce  the  effect  of  glare  by  decren-sing  the 

brightness  of  light  sources  to  low  values.      Since  the  prolileiu  is  n'ally 

one  of  r(>ducing  contrast  between  the  light  source  and  the  illuminattMl 

surfaces,  the  more  constructive  way  of  accom])lishing  the  desired  end 

is  to  increase  the  brightness  of  th<>  illinninated  surfaces  rather  than 

to   din;   the   light    sources    unduly.      Kxcessive    brightness   of    light 

sources  must,  of  course,  be  reduced.     It  is  common  cxjjerience  that 

a  simple  diffusing  globe  accomplishes  this  tvasonably   well   un<ler 

most  conditions.     Too  great  reduction  m  the  l)nghtness  of  the  light 

source  is   uns.itisfaetory  psychologically.     We   like  a   bright  liglit 

source — we  are  dis.satis(ie(l  with  illumination  in  which  a  liriiiht  light 

source  is  not  visible.     Theivforc  the  tiling  to  do  is  to  eliminate  glare 

by  inerea.sing  the  brightness  of  the  street  surface,  and  where  desirable 

*  "  An  Analy.>ii8  of  Illuiniurttimi   Heciuirements  in  Street  Lighting." 
".lournar'  of  Frakiin  lu.stitute.  I'.UO. 

t  "  Electrical  Review  and  Western  Electrician,"  March  6,  lOl."!. 


that  of  surroundings,  and  by  reducing  the  brightness  of  the  hght 
sources  moderately  throughout  the  angles  at  which  they  are  viewed. 
With  the.se  considerations  concerning  the  importance  of  the 
silhouette  effect,  specular  reflection  from  pavements  and  glare  well 
in  mind,  we  may  proceed  to  a  discussion  of  the  variables  of  street 
illumination  and  of  the  several  factors  which  the  engineer  must  study 
in  planning  a  street  lighting  installation. 

Illumixation  Vakiables. 

The  effectiveness  of  street  illumination  depends  upon  the  fol- 
lowing : — : 

Intensity  of  Light  upon  the  Street. — There  is  no  single  measure  of 
intensity  which  serves  all  purposes.  The  average  horizontal  inten- 
sity upon  the  street  surface  is  most  nearly  satisfactorv. 

Brightness  of  Street  Surface. — Adopting  automobilist's  view-point 
as  to  angle  and  direction. 

Relation  between  Lamps  and  Street  Surface. — Visual  angle  between 
the  two,  and  extremes  of  contrast  encountered. 

Contrasts  Produced  on  the  Street  Surface  and  on  Objects  on  the  Street. 
— This  is  largely  a  function  of  the  direction  of  the  light. 

Portion  of  Total  Field  of  View  Illuminated. — This  may  be  affected 
either  by  the  number  of  lighted  lamps  within  view  or  bj-  the  area  of 
surface  which  is  illuminated. 

Appearance  of  Installation  and  of  Street  by  Day  and  by  Night. — 
Lamps,  fixtures,  light  distribution,  &c. 

Ikstallation  Factors. 

Each  of  the  foregoing  variables  upon  which  street  lighting  effective- 
ness depends  is  affected  by  four  or  more  principal  installation  factors. 
Consider,  for  example,  street  surface  brightness  as  a  variable  in 
street  illumination.  This  depends  upon  the  power  of  the  lighting 
units,  the  number  of  lighting  units  per  mile,  the  kind  of  lighting 
acces.sories  employed,  the  location  of  lighting  units,  the  nature  of 
the  street  pavement  and  the  nature  of  the  surroundings.  Alteration 
in  any  one  of  these  conditions  may  influence  the  brightness  of  the 
street  and  therefore  the  effectiveness  of  the  street  illumination.  An 
engineer  who  considers  any  one  installation  condition  must  appre- 
ciate that  his  decision  may  be  far-reaching  in  its  influence  upon  the 
effectiveness  of  the  lighting,  since  ever^'  installation  factor  influences 
a  number  of  these  variables.  In  attempting  to  discuss  these  several 
elements  of  the  problem  it  is  necessary  to  generalise. 

Size  of  Lighting  L'^nits  and  Spacing  Intervals. 

Power  of  Lighting  Unit. — There  is  now  a  general  tendency  toward 
the  adoption  of  more  powerful  lamps  of  one  of  the  three  types  listed 
in  tlie  Table.  These  data  are  available  through  the  courtesy  of  the 
Lamp  Committee  of  the  Association  of  Edison  Illuminating  Com- 
panies ;  in  large  measure  they  are  authoritative  for  lamps  of  the 
jM-riod  stated  and  equipped  as  indicated.  Of  the  above  illuminants 
the  flame  arc  lamp  and  the  n'.ultiple  .Mazda  ("  lamp  depreciate  in 
candle-power  20  to  25  per  cent,  throughout  life.  The  magnetite 
lam|>  and  the  series  Mazda  C  lamps  do  not  change  materially  through- 
out life. 

iMrge  versus  Small  lUuminants. — The  cluster  of  lam}>s  employed 
so  largely  in  "ornamental  or  white  way"  liglit ing  during  the  past 
live  years  has  yielded  favour  in  most  recent  installations  to  the  single 
illiuninant  or  less  frequently  to  twin  illuminants  on  one  post. 

The  effectiveness  of  the  light,  other  things  being  equal;  is  depen- 
dent ujMin  the  choice  as  l>etween  many  small  lighting  units  and  few 
large  lighting  units.  In  favour  of  the  small  illuminants  it  is  urged 
tliat  gn>atcr  uniformity  results  from  their  us<>  ;  that  they  may  be 
mounted  lower,  thus  avoiding  shadows  from  trees.  &c.  ;  and  it  is 
addetl  that  when  small  illuminants  are  mounted  low,  a  larger  per- 
centage of  their  total  flux  is  distnbute<I  over  the  street  surface.  On 
the  other  hand,  it  is  argued  in  favour  of  large  illiuninants  that  they 
are  relatively  less  costly  i>er  mile,  and  that  usually  the  apjx?aranrr 
of  a  street  lighto<l  by  them  is  more  pleasing. 

Tlurc  are  two  considerations  not  usually  urge<l  in  this  connection. 
The  lirst  is  di»e\is.sod  in  more  vlotail  under  the  subject  of  location  of 
lighting  unit.**.  T^arge  illuminants  are  favoured  from  this  viewpoint 
becau.se  they  may  Ik*  ]>lacod  well  out  over  the  middle  of  the  street, 
whore  the  sjKH'uIar  reflection  from  street  .surfaces  allows  the  light 
to  bo  applied  in  a  more  favourable  direction  than  that  from  small 
illuminants  which  usually  are  mounto<l  low  over  the  curb.  An 
example  of  ineffective  use  of  small  illuminants  will  occur  to  all  who 
can  vistialiso  a  wide,  wet  street  with  lamps  over  both  curbs.  The 
lighting  of  the  street  siirfaoe  con.sists  of  a  few  bright  streaks  near  the 
curbs,  while  the  mirldle  of  the  street  is  dark.  As  mcHlorn  street 
pavements  are  extendcxl.  and  automobile  traflic  increases,  the  advan- 
tages of  moiuiting  lanijis  well  over  the  centre  of  the  street  tend  to 
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increase,  and  the  duwuJvantapes  of  nrnall  illumlnanti«  laotmtcd  knr 
.over  the  curbs  tend  to  J^econie  more-  ai>{)arf;nt. 

The  second  consideration  wa«  brought  out  prominently  U«t  vear 
by  the  Street  Lighting  CommittecH  of  the  N     '       '  •■  Light 

A.s.sociation  and  the  Association  of  VAintm  11.  jmiuml 

It  was  shown  that  within  reasonable  iiiniti*,  uni -directional  light  in  to 
be  preferred  to  multi-directional  light  l>ecauiie  it  enhance*  con- 
trasts upon  which  discernment  is  dependent.  Object*  and  surface 
irregularities  are  seen  more  surely  by  uni -directional  light  than  by 
light  coming  from  a  number  of  directions.  From  this  it  follow**  that, 
other  things  being  equal,  the  revealing  power  of  a  few  Urge  illu- 
minan*s  is  greater  than  that  of  many  small  illuminantii,  espectaUj 
if  the  latter  are  staggered  along  both  curbs. 

While  these  considerations  do  not  clearly  indicate  the  de«irabflity 
of  large  units,  they  do  add  weight  to  the  arguments  in  their  favour. 

Lighting  Acces-sories. 

Improved  Distribution. — The  most  desirable  distribution  of  light 
depends  largely  on  the  nature  of  the  street  surface  and  '-  '  «•- 

acter  of  the  street.     Hence  there  Ls  no  such  thing  aa  a  •  iis- 

tribution  characteristic  for  all  street  lighting.  The  prismatic  refrac- 
tor is  successful  in  providing  a  distribution  characteristic  .■  ^  ■  '  .r  * 
vertical  plane  conforms  to  the  theoretical  requirements  a-  .:m 

by  some  engineers.  In  other  forms  it  will  doubtless  provide  diiierent 
distributions  as  required.  It  is  an  admirable  devic-e  so  far  a.s  re- 
direction of  light  is  concerned.  However,  it  is  objectionable  in  some 
forms  because  of  excessive  brightness,  due  to  its  small  size.  Also 
when  combined  with  the  casings  with  which  it  is  usually  employed, 
its  appearance  is  not  attractive.  Probably  in  the  evolution  of  this 
useful  device  these  objections  wiU  be  overcome. 

The  same  considerations  which  underlie  the  design  of  the  refractor, 
namely,  the  desire  to  increase  the  intensities  on  street  surface  at  a 
distance  from  the  lamps,  would  appear  to  favour  the  adoption  of 
assymetrical  horizontal  distributions  whereby  light  which  normally 
is  delivered  upon  surfaces  lying  along  the  sides  of  the  street,  is  directed 
upon  the  street  surface.  Lighting  accessories  to  accomplish  this 
purpose  have  been  devised,  but  thus  far  have  not  received  the  exten- 
size  trial  which  their  theoretical  advantages  would  appear  to  warran\ 

Diffusinj  Globes. — The  employment  of  diffusing  globes  to  decrease 
brightness  of  light  sources  in  the  street  has  become  more  general  in 
recent  years.  Perhaps  the  extreme  example  in  the  way  of  increased 
sizes  of  such  globes  is  found  in  the  Washington,  D.C.  installation 
of  ornamental  magnetite  lamps,  in  which  28  in.  built  up  alabaster 
globes  of  rather  high  density  are  employed.  As  compared  with  the 
use  of  a  clear  globe  or  of  a  lamp  with  no  globe,  a  diffusing  globe  of 
fairly  large  size  is  usually  desirable  because  it  improves  the  appear- 
ance of  the  lighting  imit,  renders  the  appearance  of  the  street  more 
pleasing,  and  promotes  good  conditions  of  visibility. 

It  is  desirable  to  secure  the  best  possible  balance  befiveen  low 
light  absorption  and  good  diffusion  when  selecting  diffusing  globes^ 
Test  data  on  these  two  characteristics  are  of  importance  and  should 
not  be  neglected.  Because  of  neglect  of  simple  and  inexpensive 
tests  of  commercially  available  glassware,  globes  are  being  installed 
which  do  not  accomplish  the  purposes  m  view  so  well  as  would  other 
glassware.  These  either  .bsorb  a  larger  percentage  of  light  than  is 
necessary  to  secure  the  desired  degree  of  diffusion,  or  else  diffuse 
less  well  than  need  be,  consideruig  the  amoimt  of  absorption. 

Protection  for  the  Eyes.—At  first  glance  it  would  appear  that  street 
lighting  purposes  would  be  served  admirably  by  a  lighting  accessory 
w-hich  would  concentrate  a  large  proportion  of  the  light  tlux  upon  the 
street  surface  while  directing  but  little  light  at  those  angles  which  fall 
near  the  centre  of  a  field  of  ^  ision  in  a  given  installation.  However, 
certain  difficulties  operate  against  the  success  of  such  a  scheme 
With  practicable  mounting  heights,  spaciugs  have  to  be  short  if  this. 
is  to  be  successful  in  illuminating  the  entire  length  of  the  street.  The 
general  direction  of  the  light  in  such  an  installation  is  much  more 
largely  downward  than  is  usually  the  case.  Wherever  there  are 
sufficiently  short-interval  spacings  to  allow  of  sich  an  installation, 
the.e  usually  exists  r.  requirement  for  lighting  the  building  fronts. 
In  such  installiitions  the  relatively  high  intensities  on  the  street 
surface,  together  with  the  large  areas  of  consiilerablo  brightness 
which  present  themselves  to  view,  render  the  glare  uegligiM.-  n>  hon 
ordinary  diffusing  globes  are  used. 

LocATiox  OF  Lighting  Units. 

Transverse  of  Street.— As  between  centre  and  kerb  locations 
there  is  a  considerable  difference.  In  the  tirst  plac^^  with  lamps 
located  over  each  kerb,  the  street  appears  much  wider. 

In  the  lighting  of  imjxntant  city  streets  this  is  usually  a  desirable 
condition.  °  The  lamps  mountetl  over  the  kerbs  likewise  illuminate 
the  sidewalks  and  the  fronts  of  buildings  better.     When,  however. 
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the  lighting  of  the  roadway  becomes  of  first  importance  the  best  use 
may  be  made  of  the  light  by  locating  the  lamp  as  nearly  as  practi- 
cable over  the  roadway  so  as  to  take  full  advantage  of  all  specular 
reflection  from  the  street  surface. 

■  Heifjhf.— In  regard  to  heights  of  lamps  there  is  also  a  wide  differ- 
■ence  in  requirements,  depending  upon  the  character  of  the  street. 
In  some  of  the  latest  practice,  powerful  lamps  are  located  14  ft.  to 
18  ft.  over  the  kerbs  on  business  streets.  These,  however,  are 
backed  b_y  light  coloured  buildings  and  the  entire  surrounding  is  so 
brightly  lighted  that  the  glare  is  not  bad.  With  lamps  over  the 
middle  of  the  street  the  background  is  usually  the  dark  sky,  and 
usually  there  are  not  light  coloured  buildings  to  relieve  the  general 
■darkness.  Under  these  conditions  the  opportunity  for  glare  to 
become  serious  is  considerable,  and  it  Is  therefore  necessarj'  to  locate 
the  lamps  rather  high.  The  improvement  realised  in  increasing  the 
height  of  lamps  of  moderate  power  from  18  ft.  to  20  ft.  is  consider- 
able, while  the  improvement  in  increasing  the  height  from,  pay, 
27  ft.  to  30  ft.  is  not  very  great.  The  curve  of  glare  falls  off  rapidly 
with  increasing  separation  when  the  separation  between  the  light 
source  and  the  observed  surface  is  only  a  few  degrees.  Around  a 
lamp  which  has  a  dark  background  there  is  a  zone  of  halation  within 
which  objects  tend  to  become  invisible.  Once  outside  this  zone, 
the  glare  effect  falls  off  less  rapidly.  It  is  very  important  to  mount 
the  lamps  high  enough  to  insure  that  the  separation  from  the  street 
surface  is  at  least  sufficient  to  avoid  this  zone  of  serious  glare. 

Power  of  Unit  as  Related  to  Glare. — Other  things  being  equal,  the 
■objectionable  effects  of  glare  are  greater  when  the  lighting  units  are 
more  powerful.  Hence,  it  is  approved  practice  to  mount  the  more 
powerful  units  higher  than  less  powerful  units. 

Spacing. — All  features  of  an  installation  should  be  treated  in  such 
a  way  as  to  avoid  dark  areas  between  lamps,  coupled  with  low 
mountings  for  very  bright  and  powerful  lamps.  To  avoid  ineffective 
results  due  to  multi-directional  light  which  reduces  contrasts, 
spacings  need  to  be  greater  when  the  lamps  are  staggered  along 
both  kerbs  than  when  they  form  a  line  alf)ng  one  side  or  over  the 
middle  of  the  street.  The  best  spacing  would  appear  to  be  contin- 
gent upon  the  kind  of  pavement  employed  and  the  nature  of  the  sur- 
roundings. All  the  other  factors  should  be  .so  handled  that  in  driving, 
one  will  not  encounter  the  bad  condition  of  a  bright  light  source  pre- 
venting an  adequate  view  of  the  surface  of  the  street  beyond  it. 
There  is  an  excellent  practice  which  is  sometimes  followed  in  the 
(City  of  New  York,  in  locating  lamps  for  street  lighting.  Lamps 
which  are  temporarily  installed  may  be  raised  and  lowered; 
those  mounted  from  the  mast  arm  post  may  l)e  placed  nearer  to  or 
farther  from  the  kerb,  and  those  in  tlie  centre  parkways  may  be 
moved  about  at  will,  the  posts  being  mounted  in  rock-ballfvsted 
barrels.  A  crow  of  men  locate  the  lamps  in  the  trial  installation  as 
directed  by  the  engineers  in  charge  and  the  locations  which  ai)i)ear 
to  give  the  best  illuminating  effects  are  arrived  at.  Photometric 
tests  arc  then  made  to  show  the  results  obtained  and  to  afford  a  basis 
for  the  planning  of  other  installations. 

Theoretical  Considkratk)ns  which  have  not  been 
Dkmonsthatku. 

Colour. — In  street  illumination  where  intensities  are  low,  it  i.s 
believed  by  some  engineers  that  white  light  is  more  effective  than 
yellow  light.  According  to  this  view,  objects  are  rcveah^l  with 
greater  dclinition  ;  smaller  contra,st,s  may  l)e  i)erceived,  and  tlicre 
is  less  suggestion  of  haziness  in  the  atmosphere  when  white  light  is 
employed.  In  accordance  with  the  Purkinje  effect  there  would 
appear  to  be  some  basis  for  this  theory,  since  it  is  well  known  thiit  at 
intensities  of  the  order  of  001  ft. -candles, we  see  almost  exclusively 
by  rod  vision  and  the  inaxinniMi  of  the  ocular  luminosity  curve  is 
removed  toward  the  blue  end  of  the  spectrum.  Whether  or  not  this 
effect  is  present  in  street  lighting  is  ono  of  the  interesting  subjects  of 
spcciiliition  at  the  ])r(>scnt  time. 

Whether  or  not  while  light  posses-ses  odvantivge  for  low  intonsity 
street  lighting  duo  to  occular  peciiliarities,  it  is  certain  that  it  is 
preferred  by  niMuy  for  high-class  street  lighting  on  the  ground  that 
it  is  ino'c  suitable,  i)lriusing  and  dignilied  than  is  yellow  light.  This 
is  ])erhai)s  a  matter  of  colour  association,  and  is  surely  a  matter  of 
taste.  It.  thcn-foii\  hardly  linds  place  in  a  discussion  of  this  kind, 
and  is  merely  nienlioned  in  pa.ssing. 

''  Atnmatinn  "  of  Light  Source— It  haa  been  suggested  that  the 
slight    lluct nation  of  light   which  characterises  arc  lamps  ]> 
some  advantage  for  stixvt  lighting  puriK)ses  over  the  steady  , 
th(>  incandescent  lam]).     .So  far  na  the  writer  knows,  no  demonstra- 
tions have  luvi\  (nidiMtaUen,  and  it  has  not  been  shown  that  this 
sjieculation  has  any  ba^is  in  fact. 

The  original  Tajn'r  is  illustrated  by  numerous  photographs. 
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BY   C.    B.   AUEL. 

{Concluded  from  p.  48.) 

Summary. — In  this  Paper  the  author  descrilx  ~  in  detail  the  arc,  incan- 
descent and  electro-percussive  processes  of  electric  welding.  The  arc  pro- 
cess is  subdivided  into  the  Zerener,  Benardos  and  Slavianoff  systems,  and 
the  incandescent  process  into  the  La  Grange-Hoho  and  Thomson  sj'stems. 
Several  interesting  tables  showing  cost  of  electric  welds  and  smith  welds 
are  given,  and  the  strength  of  welds  is  discussed  at  some  length. 


Incandescent  Weldinc;. 

The  incandescent  or  resistance  processes  of  welding  differ  from 
the  arc  processes,  not  only  in  the  method  of  obtaming  the  heating 
effect  of  the  electric  current,  but  in  the  further  faw;t  that  pressure 
is  also  an  essential  factor.  It  is  the  introduction  of  resistance  into 
the  circuit,  such  as  is  caused  by  a  poor  contact  (Thomson  process) 
or  by  a  poor  conductor  (La  Grange-Hoho  process)  that  produces  the 
necessary  heat  for  welding. 

La  '^i range- H oho  Process. — In  the  La  Grange-Hoho  process  an  elec- 
trolytic bath  is  required.  The  two  pieces  of  metal  to  be  welded 
are  joined  in  parallel  to  the  negative  terminal  of  a  direct-current 
circuit  of  125  to  1.50  volts,  a  large  plate  of  lea<l.  carbon  or  other  con- 
ductor immersed  in  the  bath  forming  the  jwsitive  terminal.  The 
bath  consists  of  a  mixture  by  weight  of  44  parts  of  carbonate  of 
potash  and  .56  parts  of  borax  dissolved  in  water  to  a  specific  gravity 
of  1-24.  The  passage  of  the  current  through  the  bath  causes  decom- 
position of  the  electrolyte,  bubbles  of  hydrogen  being  deposited  on 
the  metals  to  be  welded,  thus  introducing  a  gaseous  resistance  in  the 
region  of  contact  between  the  metals  and  the  electrolyte,  with  the 
consequent  heating  of  the  metals  to  incandescence.  When  the  metals 
reach  the  proper  fusing  temperature,  and  while  still  continuing  in  the 
bath,  they  are  forced  together  under  heavy  pressure,  thus  uniting, 
or  they  may  be  withdrawn  from  the  bath  after  reaching  the  fusing 
temjjerature  and  welded  together  under  a  hammer  in  the  usual 
manner.  This  process  offers  no  advantage  over  the  Thomson  or 
resistance  process,  and  the  disadvantage  of  the  bath  is  obvious. 

Thom.ton  Process. — In  the  Thomson  proce^ss  it  will  be  noted  that 
the  welding  is  effected  in  the  secondary  circuit  of  a  single-phase 
(25  to  60  cycle)  transformer,  which  may  have  a  capacity  from  1  kw. 
to  100  kw.  or  more,  the  primary'  being  wound  for  any  suitable 
voltage,  usually  110  or  220,  the  secondary-  for  0-5  to  7  volts.  The 
terminals  of  the  secondary'  circuit  generally  consist  of  comparatively 
large  jaws,  frequetitly  water  cooled,  which  clamp  the  metals  to  be 
welded.  The  jjower  factor  of  a  welding  machine  of  this  type  will 
range  from  50  to  85  per  cent.  In  the  making  of  a  weld  the  ends  of 
the  two  metals  are  butted  together,  first  being  tiled  llat  if  necessary, 
the  lengths  of  each  actually  in  the  circuit  Ining  so  adjusted  as  to 
make  them  equal  in  rcsista.nce,  after  which  the  primary  circuit  is 
closed.  Current  immediately  flows  through  the  metals,  heating 
them  very  (juickly  at  their  jwint  of  contact  to  the  temperature  of 
fusion.  They  are  then  forced  together  by  hand  or  automaticAlly. 
The  accompanying  fin  is  easily  eliminated  either  with  a  file  after 
being  taken  from  the  welder  or  by  means  of  an  automatic  hammer 
before  being  thus  removed.  Since  the  operation  of  welding  is  at  all 
times  under  control,  the  weld  may  be  made  (juickly  or  slowly,  and 
there  is.  therefore,  no  waste  of  cuinMit  ;  furthermore,  the  heat  is 
self-contained — that  is,  it  is  generated  within  the  metals  themselves, 
and  is,  con."»equently,  confined  to  the  small  jxirtions  between  the  jaws 
or  elect  Hides. 

Fntm  the  prece<ling  it  is  quite  evident  that  the  quality  of  the  welds 
made  by  this  prtwe.ss  should  l>e  tniiformly  liigher  than  those  made 
by  ajiy  of  the  arc  jirocesses  or  by  the  blacksmith,  and  it  is.  in  fact, 
only  excc^leil  by  the  elect ro-jx^rciissive  ])n>oess.  It  should,  how- 
ever. I)e  equally  evident  that  the  Thom.son  jirocess  is  best  adapted 
for  repctiti(tn  work,  while  the  arc  procc.s.'*es  are  rather  the  reverse 
in  this  resix»ct.  so  that  there  is  little  a<lv.antagoous  overlapping  of 
these  proces.scs.  The  energy  consumption  involved  in  the  making 
of  a  weld,  and  omitting  all  reference  to  the  apjviratus  itself  and  the 
etliriency  of  openiting  it.  is  dejiendent  ujion  the  thermal  .and  the 
electrical  conductivity  of  the  metals,  their  shajx^s,  lengths,  crOM- 
sections,  temi»eraturea  of  fusion  and  time  consutned  in  welding. 

With  reference  to  the  curves  shown  in  Fig.  .">,  Prof.  Elihu  Thomson 
states:  "It  wdl  W  seen  that  the  energx-  increases  more  rapidly 
than  the  section  of  the  pieces,  doubtless  because  the  large  pieces  take 
a  longor  time  in  welding,  with  the  result  of  An  incre.ised  loss  by  con- 
du.'tion  of  hw»t  along  thf^  bars  from  the  joint.      If  the  time  for  welding 

*  Alwtraot  of  a  Paper  prewnted  at  the  Int<>rn.vtional  Engineering 
Congress,  San  Francisco. 
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could  be  made  the  same  for  various  sections,  it  is  probable  that  the 
energy  required  would  be  more  nearly  in  direct  proportion  to  the  area 
of  section  for  any  given  metal.  This  rule  would,  however,  only  hold 
approximately,  as  there  is  a  greater  relative  loss  of  heat  by  radiation 
and  convection  into  the  air  from  the  pieces  of  smaller  sections." 
■§  The  Thomson  process  has  a  very  great  range  as  regards  the  metals 
as  well  as  the  shapes  it  is  possible  to  weld.  The  Thomson  Electric 
Welding  Co.,  who  were  the  pioneers  in  this  process,  and  who  have, 
therefore,  had  the  greatest  experience  in  this  field,  present  the 
following  as  covering  the  metals  and  alloys  which  can  be  welded  : — 

^ife/a/s.— Wrought  ii'on,  cast  iron,  wrought  copper,  lead,  tin,  zinc, 
antimony,  cobalt,  nickel,  bismuth,  alunwaium,  sUver,  platinum,  gold 
(pure),  manganese. 

Alloys. — Various  grades  of  tool  steel,  various  grades  of  mild  steel, 
steel  castings,  chrome  steel,  mushet  steel,  stubs  steel,  crescent  steel, 
bessemer  steel,  nickel  steel,  wrought  brass,  gunmetal,  brass  composi- 
tion, fuse  metal,  type  metal,  solder  metal,  german  silver,  aluminium 
alloyed  with  iron,  aluminium  brass,  aluminium  bronze,  phosphor  bronze, 
silicon  bronze,  coin  silver,  various  grades  gold. 

Combinations. — Copper  to  brass,  copper  to  german  silver,  copper  to 
gold,  copper  to  silver,  brass  to  wrought  iron,  tin  to  zinc,  tin  to  brass, 
brass  to  german  silver,  brass  to  platinum,  brass  to  tin,  brass  to  mild 
steel,  wrought  iron  to  cast  steel,  wrought  ii'on  to  mild  steel,  steel  to 
platinum,  wrought  iron  to  tool  steel,  gold  to  german  silver,  gold  to 
silver,  gold  to  platinum,  silver  to  platinum,  wrought  iron  to  mushet 
steel,  wrought  iron  to  stubs  steel,  wrought  iron  to  crescent  steel,  wrought 
iron  to  cast  brass,  wrought  iron  to  german  silver,  wrought  iron  to  nickel, 
tin  to  lead,  mild  steel  to  tool  steel,  nickel  steel  to  machine  steel. 

Wires  as  small  as  0-0225  in.  diameter  can  be  butt-welded,  the 
strengths  of  the  joints,  assummg  the  work  to  have  been  properly 
done,  being  dependent  upon  the  composition  of  the  materials  welded, 
in  general  varying  from  75  per  cent,  and  upwards  of  the  original  stock, 
although  certain  investigators  place  the  average  as  low  as  63  per  cent. 
Aluminium  wires  or  rods  can  be  successfully  welded  in  the  larger 
sizes ;  but  in  the  smaller  sizes  the  welds  will  be  very  unreliable, 
practically  disintegrating  if  any  attempt  is  made  to  work  them  as  in 
rolling.  This  is  probably  due  to  the  inability  to  rid  the  weld  entirely 
of  the  oxide,  which  imperfection  thus  forms  a  greater  percentage 
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results  of  several  yearn'   . 
approximating  r>0,0<XJ  in  number. 

Later  developmcntH  of  the  incan  ' 
welding  include  what  are  known  a.- 
button  welding,  much  of  it  serving  as  a  mo 
riveting.  Briefly,  it  is  the  welding  of  rr  • 
and  may  be  accomplished  either  by  sii 
together  and  applying  Ixjth  heat  and  y- 
of  the  electrodes,  as  in  the  ca.se  of  thin  .hc:'.,,  or  ... 
pomts,  ridges  or  projections  on  the  materiaLs  when  thi 
plying  both  heat  and  pressure,  or  by  laying  the  matenAk  lu^jiether 
when  still  thicker  and  placing  Ixjtweenoron  either  side  a  innaU  flat 
metal  button,  then  applying  heat  and  pressure.  A  irtill  farther 
application  of  the  incandescent  process  is  in  tl.'   "  -  •'  very 

thin  ribbons,  especially  those  of  metals  like  i  ..  on 

which  an  oxide  forms  which  is  not  readily  removed. 

Electric  brazing  has  received  comparati»-ely  little 
many  materials  can  be  effectively  joined  in  this  mau: 
welding  machine  can  usually  be  employed  with  very  little  alteration, 
one  or  both  terminals  being  of  carbon  or  steel,  as  circumstances 
require.     The   "  spelter "   may  for  most  purpoeee  be  either  sheet 
brass  or  sheet  silver  from  0-005  in.  to  001 5  in.  in  thickne»,  and  the 
flux,  when  it  is  found  necessary  to  u.se  any,  may  be  a  saturated 
solution  of  borax  water.     The  heat,  as  in  welding,  U  so  perfectly 
controlled  that  there  is  no  danger  of  burning  the  materials.   Further- 
more, a  spot-welding  machine,  when  it  reaches  its  maximum  limit  in 
welding,  can  do  still  larger  work  in  brazing  owing  to  the  lower  degree 
of  heat  required.     The  time  for  brazing  a  joint  will  naturally  be 
rather  longer  than  that  required  for  welding,  and  care  most  be  taken 
where  brazed  joints  lie  extremely  close  to  one  another  that  the  heat 
from  the  jomt  being  brazed  does  not  rtict  on  the  joint  previously 
brazed  and  undo  it,  or  does  not  extend  to  the  next  joint  to  be  brazed 
and  heat  it  sufficiently  to  cause  an  oxide  to  form,  thus  preventing 
brazing  at  all.     Where  there  is  any  possibility  of  such  c< 
dampened  asbestos  will  prevent  the  former  and  borax  \. 
latter. 
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Summary  Record  of  Electric-welded  Rail  Joints,  by  Yearly  Groups, 
From  third  annual  report  of  the  Board  of  Supervising  Engineers,  Chicago  Traction. 

January  3i,  1910. 
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Cross  Section  in  sq.  inches. 

Fig.  5. — Energy  Cxirves,  Thomson  Process. 


of  the  area  of  the  weld  in  the  smaller  sizes,  with  consequent  lower 
strength.  At  times  there  will  be  a  brittle  zone  at  either  side  and  a 
little  distance  away  from  the  weld,  caused  by  the  excessive  rate  of 
dissipation  of  heat  when  the  current  is  withdrawn.  Where  this 
constitutes  a  disadvantage,  as  in  high  carbon  steel,  brittleness  may 
be  eliminated  by  passing  current  a  second  time  through  the  welded 
piece,  sufficient  to  heat  the  parts  to  a  red  heat,  before  removing  them 
from  the  clamps,  though  it  is  rather  better  to  loosen  the  clamps  and 
move  them  further  back  so  as  to  bring  the  brittle  zones  well  within 
the  circuit  and  further  removed  from  the  cooling  influence  of  the 
damps. 

One  of  the  most  novel  applications  is  the  bonding  of  tram  rails. 

1  As  dii-ect  current  is  usually  the  only  kind  available,  it  must  first  be 

transformed  to  alternating  current  through  the  medium  of  a  rotary 

coriveiter.     Instead  of  both  portions  of  the  clamps  being  of  metal, 

I  as  is  usually  the  case,  one  part  is  of  copper  and  one  of  carbon.  About 

'2,000  amperes  at  5  volts  applied  for  approximately  two  to  three 

■minutes  are  required,  and  the  usual  operating  force  of  three  men  can 

layerage  100  welds  per  day  of  12  hours.     Very  similar  to  this  applica- 

rtion  is  that  of  rail  welding,  but  on  a  much  larger  scale.     In  this,  about 

1 30,000  amperes  at  5  to  7  volts  are  applied  for  two  to  three  minutes 

^with  a  pressure  of  4,000  lb.  per  square  inch  on  the  weld.     Two  joint 

plates  are  necessary  to  each  weld,  one  on  either  side  of  the  rails 

being  joined,  and  three  welds  are  required  to  make  a  complete  joint. 

With  an  operatmg  force  of  six  men  40  welds  have  been  made  per  day 

of  12  hours.     The  accompanying  table,  taken  from  the  report  for 


No. 
joints 
welded 

Total 

No. 

joints 

welded 

to 
Feb.  1. 

Total 
failures 

Failures     !       Failures      1       Failnies 
1907  welds.       1908  welds,  j    1909  weWa. 

Year. 

No. 

1 

0 
O                                                0 

,  .,  °                :  failures 
faUures           ; 

^JT,   '         '  vsilded 
welded.                jg^_ 

No. 

% 

failures 

to  joints 

welded 

1908. 

No. 

failu 
to  joi;.;- 
weldfl 
1909. 

1907 
1908 
1909 
Total  to 
Feb.  1, 
1910 

8,299 
18,380 
21,716 

U8,395 

8,299 
26,679 

48,395 

41J 
416 

287 

1,120 

504       417 
1-56        110 
0-59         92 

2-31      .  628 

5-(>4 
1-43 
1-11 

7-57 

297 
91 

388 

1-62 
050 

212 

104 
104 

(KM 
0-48 

Costs. — Costs  could  be  given,  but  would  mejui  little  on  account  of 
the  several  variables  involved,  and  for  the  further  reason  that  certain 
manufacturei-s  of  welding  apparatus  sell  their  machines  outright 
while  others  simply  lease  them.  The  quantity  of  welds  pos^sible  to 
be  made  in  one  day  may  range  from  100  to  200  in  hea\->-  or  difficult 
work,  to  several  thousand  in  semi-automatic  work.  The  set-up  time 
is  frequently  greater  than  the  wekling  time,  so  that  the  cost  of  the 
current  is  usually  a  small  item  comp;ired  with  that  of  labour,  both 
direct  and  indirect.  The  fact,  however,  of  the  increai>ing  use  of 
apparatus  of  the  kind  under  discussion  over  a  period  of  20  yeius  is 
the  best  evidence  that  the  process  is  an  advantageous  one  t«>  employ 
for  many  purposes 

ELECTRO-PERCl'SSIVKjWELDDfa 

As  the  electro-pei  .nissive  methoil  of  welding  is  of  more  recent 
origui  than  any  of  the  other  methods,  less  is  known  of  its  ultimate 
possibilities,  more  estHx-iaUy  with  n^foa>noe  to  its  adaptability.  It 
will  weld  together  any  two  metals,  whether  lUike  or  unlike  ;vs  to  thoir 
composition,  melting  point,  conductiuice — ^in  fact,  quite  regardless 
of  their  characteristics— though  such  combinations  ivs  silver  and  tin. 
or  aluminium  and  tin,  iron  or  lead  will,  of  course,  not  be  perm;uient, 
any  more  thiin  they  will  be  when  welded  by  any  other  method,  since 
their  alloys  disintegrate  in  time.  Thus  far  this  method  h;»s  been 
largely  confined  to  the  welding  of  small  wires  or  the  equivalent, 
aluminium  to  aluminium  or  copjx^r.  platinum  to  nickel  or  copper, 
thermo-couples,  sprmg  steel,  &c.     The  principle  involved  is  that  of 
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percussive  contact  between  two  metals  with  a  condenser  discharge 
occurring  at  the  instant  of  such  contact.  The  various  items  involved 
include  voltage,  velocity  and  force  of  impact,  capacity  of  condenser, 
resistance  and  inductance  of  circuit,  these  being,  of  course,  properly 
proportioned  to  one  another. 

Fig.  6  is  a  schematic  diagram  of  the  method.  The  welder  is  much 
on  the  order  of  a  miniature  pile-driver,  two  grips  for  holding  the 
metals  to  be  welded  being  provided,  one  of  these  located  at  the  base 
and  corresponding  to  the  pile,  except  that  it  is  stationary',  the  other 
corresponding  to  the  driver  and  dropping  upon  the  pile.  G  is  a 
small  direct-current  generator,  preferably  of  250  volts  and  about 
1  kw.''capacity,  which  is  used  to  charge  a  condenser  (C)  of  the  elec- 
trolytic type  through  a  high  resistance  (R).  Voltage  control  is 
secured  through  variation  in  the  field  of  the  generator,  as  well,  as  by 


Fig.  G. — Diagram  of  CfiNXECTioxs  for  ELECXRO-PEBOCSsrvE 

Welding. 

means  of  resistances  R  and  R'.  The  welding  apparatus  projxjr  W-W 
is  cormected  to  the  condenser  through  an  inductance,  L,  long  flexible 
leads  being  used  to  permit  ready  moving  of  the  welder  from  place  to 
place  A\itliout  the  necessity  of  disturljing  the  auxiliaries.  The 
terminals  of  the  welder  are  bridged  by  the  switch  S,  except  in  the 
actual  making  of  a  weld,  when  the  switch  is  opened  ;  thus  no  P.D. 
exists  bctweeii  the  terminals  while  inserting  or  removing  wires  from 
the  welder.  The  making  of  a  weld  is  exceedingly  simple.  Either 
the  metals  to  be  welded,  or  if  wires  their  ends,  are  placed  in  the  grips  ; 
the  switcii  S  is  then  opened,  charging  the  condenser.  A  catch  is 
finally  released,  allowing  the  driver  or  hanmier  to  fall,  bringing  the 
metals  in  so  doing  into  percussive  contact  and  making  the  weld, 
which  only  icijuircs  the  removal  of  the  burr  to  complete  it. 
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In  expljiiintion  of  the  theory- coiinrctcd  with  tho  '  1  \ 

be  snid  flint,  at  the  instant  of  cnnfafi,  the  condcn 
heavy  flmf  the  ends  of  the  nbuffing  metals  are  vn{iorifwl  by  the 
explosive  (lisrh.nrgo.  and.  duo  to  the  blow  dolivorod  by  the  ffilling 
innss,  arv  forged  together.  Thr  heat  pnKhKo<l.  thot.gh  infonm\  \n 
developed  so  (piieUly  fhnf  it  is  confined  to  the  extreme  snrf.iow  of 
the  metals,  and  there  is,  therefor(\  no  op|iortimity  for  unequal 
heating,  with  its  jm-ssiblr  deleterious  efTeot  on  the  «-eide<l  materinln. 
This  g(<Tierafioti  of  heat  is  (lejx^nflenl  n|>on  then'  l>einp  a  certain 
i-esislMiu-e  in  <ir.  nil  .ii   tlw-  i>n.l    of  the  metals  l>eing  wekU^I  at  the 


instant  of  their  contact.     It  is,  therefore,  necessary  to  "  V  "fthem'at 
right  angles  to  each  other  with  a  pair  of  pliers.     The  condenser  cur- 
rent vaporises  the  extremely  small  sections  of  the  abutting  metals 
and  melts  immediately  thereafter  the  approaching  surfaces  of  the 
two  metals.     This  vaporisation  mnst  of  necessity  result  in  a  separa- 
tion of  the  metals  for  an  instant,  not.  }>    vfver,  due  to  any  reversal 
in  the  direction  of  travel  of  the  falling  u      il,  but  simply  because  the 
rate  of  vaporisation  is  greater  than  the  velocity  of  the  approaching 
surfaces.     Upon  the  metals  coming  together  again  the  arc  is  ex- 
tinguished and  forging  occurs.  V 
The  weld  takes  the  form  of  a  sharp  dividing  line  between  the  two 
metals,  and  on  each  side  of  it  the  original  materials  are  foimd  with 
no  change  in  their  phj'sical  properties,  such  as  brittleness  for  example, 
either  at  or  near  the  weld,  as  sometimes  occurs  in  the  resistance  or 
incandescent  method  of  welding.      Hard  drawn  materials  are  not 
softened,  soft  materials  are  not  hardened,  nor  is  the  temper  of  springs 
affected.     Several  theories  have  been  advanced  to  account  for  these 
apparently    irreconcilable   statements.     The   almost   instantaneous 
heating  and  cooling  may  not  give  time  for  molecular  changes,  or  if  it 
does  the  amount  of  material  affected  inay  Ije  inappreciable.   Further, 
with  certain  metals  like  hard  steel,  the  he.it  generated  is  so  quic^y 
transferred  into  the  shanks  of  the  metals  being  welded  that  the 


Fig.  8. — St.ages  of  the  Weld. 

softened  material  is  as  quickly  re-hardened,  in  the  case  of  hard 
copper,  silver,  &e.,  it  may  be  that  the  softened  material  is  again 
hardened  by  the  cold  forge  after  cooling.  Fig.  7  shoMS  both  current 
and  voltage  during  the  welding  of  a  ^mall  wire  (No.  18  B.  &  S. 
gauge),  while  Fig.  8  shows  the  several  stages  in  the  course  of  a  weld. 
Jt  will  be  observed  that  the  time  required  for  the  actual  weld  is  but 
0-(M)12  second,  the  total  power  consumption  being  0-Ck;k;k!>U123  kw.- 
hour.  The  oscillatory  character  of  the  power  curve  is  due  to  the 
measurement  of  voltage  having  been  made  at  jxtints  on  the  welder 
which  included  the  two  grips,  and  the  oscillations  are,  therefore, 
due  to  the  variations  in  the  magnetic  flux  in  them. 


GREAT  WESTERN  RAILWAY'S  ELECTRICAL 
MACHINERY. 


In  the  "  Great  Western  Railway  Magazine  "  an  interesting  de- 
scription has  been  given  by  .Mr.  R.  T.  Smith  of  some  of  the  elec- 
trical machinery  used  for  handling  goods  at  the'South  LamU-th 
de}X)t.  The  equipment  contains  a  35-ton  gantry  crane  which  runs 
parallel  with  the  north  side  of  the  goods  shed,  and  travels  a  lenpth 
equal  to  that  of  the  shed.  The  tra\-elling  gantry  of  the  crane  ha>  a 
span  of  ol  ft.  (j  in.,  covering  two  lines  of  rails  and  a  cart  road  on 
either  side.     TSvo  trains,  amounting  to  4S  :.  '■  ^  ^ ■  (Tons  can 

be  dealt  with  without  any  marshalling  or  m  are  two 

hooks,  one  for  a  load  of  35  tons,  and  the  other  for  a  load  of  10  tons. 
All  motions  are  electrically  worked,  and  the  crab  can  tnwel  the 
width  of  the  gantry  in  one  minute,  while  the  entire  crane  can  travel 
the  total  length  of  the  rails  and  roa<lwaA-.  which  it  <v>verR.  in  ^ 
juinutes.  The  cnine  collects  current  frem  conductors  in  a  etmdnit 
laid  beneath  the  road  level. 

In  the  goods  shed  there  are  two  one-ton  underhung  jib  cranes  of* 
tyi)e  instHlle<l  in  .'Several  (Jreat  Western  goods  shells.  .%nd  consislAip 
of  a  bridge  travelling  the  whole  length  of  tlie  building,  a  crab  tr)\ 
versing  the  l>ri(lge,  and  a  revolving  jib  s»is]iended  from  the  crab.    The 
driver,  standing  on  a  platform  at  the  rear  end  of  the  revolving  jii»,  is    r 
able  to  traverse  the  erab  to  any  i)Osition  inside  the  .shed.     By  revol- 
ving the  jib  so  that  it  jioints  l)etwwn  two  stanchions  and  tr>. versing 
the  crab  to  the  end  of  the  bridge,  the  loml  can  lx>  delivenxl  into  a 
lony  in  the  cart  road  outside  the  roof  sui>p<irts  on  the  platfomia. 
The  de|>ot  als<i  eontains  1.3  "  Clyde  "  typeelectri'     ap-tans. 
elect rieally-ojK-rafed  wagon  traverser,  and  a  ;!"  r«f.  eleetri* 
ling  crane  working  over  a  large  well-hole  that  extends  th*  whole 
li'     '        f  the  building.     There  are.  in  additi<in.  three  larg'' lifts  fi    ni 
'  nient   to  the  third  fioor.  which  are  workixl  ou  the  "    ..11 

autoniatie  "  principle,  enablinc  them  to  l>e  despatche<l  from  any 
flofir  to  any  other  by  ]'  ,,  •     buttons.     rn.shbutTnn 

control  i.o  also  used  for  i         ,  i  end  of  the  sli<<l.  \>  I     'i 

can  raise  goods  from  the  ground  .and  take  them  inside  the  buil<;  ■ 
afjany^of  the  floors,  slots  l>eing  made  in  the  floors  to  receive  the  H'I*-,  _ 
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ELECTRIFICATION  ON  THE  LONDON  &  SOUTH-WESTERN  RAILWAY. 

{Continued  from  p.  61.) 


The  Power  House. 

One  of  the  main  features  of  the  power  house  is  the  fact  that 
it  contains  no  conveyor  plant  for  handling  either  coal  or 
ash.^:-"'  In  the  case  of  the  coal,  this  has  been  effected  by 
the  expedient  of  having  a  railway  incline  to  the  top  of  the 
building,  which  course  has  been  rendered  possible  without 
any  great  difficulty,  on  account  of  the  level  of  the  ground  in 
relation  to  the  railway.  Thus,  the  coal  trucks  are  run  on  to 
the  siding  and''up  the  incline  into  the  top  of  the  boiler  house 


Fig.  17. — View  of  Floor  and  Coal  Bunkers  above  the  Boilers. 

above  the  coal  bunkers,  so  that  the  contents  can  be  simply 
dropped  into  the  bunkers.  There  is  a  weighbridge  on  the 
siding  at  the  bottom  of  the  incline  ;  otherwise  the  coal  is  not 
weighed  for  the  individual  boilers,  though  it  passes  through 
measuring  hoppers  on  its  way  to  the  mechanical  stokers. 
The  bunkers  have  a  capacity  of  about  1,400  tons,  and  in 
addition  to  this  storage  there  is  room  for  10,000  tons  of  coal 
below  the  inclined  track.  The  viaduct,  for  the  greater  part  of 
its  length,  is  provided  with  open  decking,  so  that  the  coal  can 
be  discharged  directly  on  to  the  storage  space  below.  A  view 
of  the  coal  bunkers  is  seen  in  Fig.  17. 


^  f  jf.GENEBATINO    PlaXT. 

The  present  capacity  of  the  plant  is  25,()Jjrj  kw.,  in  unit*  of 
5,000  kw.,  with  room  for  a  sixth  ."jet ;  but  there  is  Hpac«  bctwifen 
the  present  building  and  the  coolin-  '  '  .Jon 

to  double  this  power.     The  general  u ...  ..:  :  ....  .f  ?. 

turbine  house  with  switch  galleries  on  one  side  and  a 
boiler  house  on  the  other,  as  shown  in  Fig.  19. 

The  turbine  house,  which  is  showTi  in  Fig.  20,  i.s  207  ft.  long 
and  55  ft.  wide.  The  main  generators  consi-st  of  Dick-Kerr 
turbo-altemators,  each  of  5,000  kw.  The  turbines  are  of  the 
impulse  type  working  at  a  pressure  of  20<^)  lb.  ]m  -  • 

with  200°F.  of  superheat.  They  run  at  l,5(-»0  ;  .  .  ^^  . 
and  if  the  speed  rises  15  per  cent,  above  the  normal  an  em.  r- 
gency  governor  cuts  of!  the  steam.  Each  turbine  is  pro\T/Jed 
with  a  settling  tank,  into  which  the  hot  oil  from  the  Ix-arings 
flows  by  gravity.  It  then  passes  through  gauze  strainers 
into  a  reservoir,  from  which  it  is  drawTi  by  an  oil  pump  and 
forced  through  three  water-cooled  coolers  in  series  to  the 
bearings.  Before  starting  up,  the  bearings  can  be  flushed 
with  oil  by  means  of  a  steam-driven  oil  pump.  This  is  con- 
nected in  parallel  with  the  other  pump,  and  can  also  be  used 
in  an  emergency.  As  may  be  found  necessary,  the  oil  can  be 
treated  by  a  Bowser  oil  filter  connected  to  each  set  by  pipes. 

Each  turbine  is  direct  coupled  to  a  three-phase  alternator 
of  a  capacity  of  5,555  k.v.a.,  or  5,000  kw.,  at  a  power  factor  of 
0-9.  These  generate  current  at  25  cycles  under  a  pressure  of 
11,000  to  11,500  volts.  The  alternators  are  two  pole,  and  are 
excited  by  means  of  a  direct-coupled  dynamo  on  an  extension 
of  the  shaft.  The  specification  called  for  a  temperature  riae 
not  exceeding  70°F.  at  full  load. 

Ventilation  is  secured  by  bringing  air  in  from  outside  the 
building  through  a  false  floor,  seen  in  Fig.  19,  which  com- 
municates with  the  corridor  containing  the  pipework  earrving 
the  circulating  water  for  the  condensers.  In  tliis  corridor  cloth 
filters,  by  the  Premier  Cooler  and 


air 


Engineering 


Co. 


are 


FROM 
WMBLEDOl 


The  Electrkien 


Fig.  18.— Plan  showing  Lay-out  of  the  Power  House  and  Car  Repair  Shops. 


i 


As  will  be  seen  by  Fig.  18,  the  power  house  is  in  close  prox- 
imity to  the  railway ;  and  it  is  at  no  great  distance  from  the 
river  Wandle.  The  latter  provides  sufficient  cooling  water  for 
the  greater  part  of  the  year,  and  when  the  supply  falls  ofE  tlie 
deficiency  is  made  good  by  means  of  cooling  towers. 


fitted,  one  for  each  alt<n-nator.  and  the  air  is  drawn  through 
these  by  means  of  fans  placed  in  the  basement  near  the  con- 
densing plant,  and  is  thence  forced  through  the  :^"  "rs, 

which  are  totally  enclosed  for  the  purpose.     Each  >..; itor 

is  thus  provitlcd  with  its  own  air  filter  and  fan,  the  view  being 
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that  more  efficient  ventilation  is  secured  in  this  way  than  by- 
providing  a  fan  on  the  alternator  itself.  After  passing  through 
the  alternator  the  air  is  discharged  into  the  turbine  house. 

In  regard  to  excitation,  it  may  be  noted  that  the  current 
supplied  by  the  exciter  is  not  regulated,  but  regulation  is 
obtained  by  controlling  the  current  in  the  field  of  the  exciter. 


seen  in  Fig.  2-3.      The  main  exhaust   »' 

provided  with  automatic  valve.s,  made  :. .  ......  _    , 

permitting  the  exhaust  to  pass  to  the  atmosphere  in  r 
of  high  back-pressure. 

There  an;  two  hot  well  tank.s,  ear.h  l>eing  14  i-.  r,-. 
9  ft.  deep.     These  are  placed  Ix-tween  alt<^rnators  la.- 


Fig.  20. — View  of  Tuebine  House. 


The  general  arrangement  of  the  condensing  plant  for  the 
main  turbines  is  shown  in  Fig.  22.  The  condensers  are  of  the 
surface  condensing  type,  supplied  by  Willans  &  Eobinson,  the 
main  condensers  being  of  7,740  sq.  ft.  surface.  Each  circulating 
pump  is  electrically  driven.  For  maintaining  the  vacuum  a 
small  steam  turbine  running  at  2,150  nevs.  per  min.  is  employed 
to  drive  two  pumps  mounted  on  the  same  shaft ;  one  of  these 
extracts  the  condensed  steam,  the  other  takes  water  from  the 


between  3  and  4  respectively  The  Lea  recorders,  one  for  each 
alternator,  are  mounted  just  above  the  hot  wells,  and  are  on  the 
level  of  the  turbine  room  floor. 

Adjacent  to  the  hot  wells  are  the  feed  pumps,  one  electric  and 
one  steam  pump  to  each.  The  two  electric  pumps  are  Rees- 
Eoturbo  three  phase,  and  the  steam  pumps  are  by  J.  P.  Hall  k 
Sons.  Each  pump,  both  electric  and  steam,  is  capable^of 
delivering  13,000  gallons  of  water  per  hour  to  the  boilers. 


\ 


Fig.  21.— View  of  One  of  the  5,000  kw.  Sets. 


circulating  water  inlet  aqueduct  and  forces  it  through  an  ejector, 
which  removes  the  air  from  the  condenser.  The  water  is 
returned  to  the  aqueduct.  The  condensed  steam  passes 
to  a  hot  well  tank  via  a  Lea  recorder.  The  exhaust  from  the 
small  turbines  on  the  condensers  is  taken  direct  to  the  hot 
wells  through  silencers.     A  view  of  this  part  of  the  plant  is 


The  turbine  house  also  contains  three  small  Parsons  steam 
turbines  running  at  o.OOO  revs,  per  min..  each  geared  to  a  Dick, 
Kerr  continuous-current  goiierator  running  at  575  revs,  per 
min.,  and  giving  400  kw.  at  220  volts.  These  generators, 
shown  in  Fig.  24,  are  used  for  supplyingauxiliary  power,  which 
is  mostlv  in  the  form  of  continuous-current  motors  :  also  light 
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for  the  power  house  and  car  repair  shops.  This  plant  is 
served  by  two  condensing  units  in  the  basement,  each  of  a  size 
corresponding  to  one  400  kw.  set,  and  having  895  sq.  ft.  of 
cooling  surface. 

%  The  gearing  of  these  sets,  as  shown  in  Fig.  25,  is  of  the  single 
reduction  double  helical  type,  and  is  totally  enclosed  in  a 
substantial  cast-iron  casing.     The  pinion  and  shaft    and  the 


H-sections  and  angles,  arranged  to  receive  the  hoisting  and 
cross-travelling  motors,  shafts,  bearings  and  gearing.  The 
crab  is  fitted  with  an  automatic  magnetic  brake,  which  is 
capable  of  sustaining  the  full  load.  A  secondary  automatic 
mechanical  brake  is  also  fitted,  capable  of  preventing  the  load 
being  lowered  at  an  excessive  speed.  The  latter  brake  is  totallv 
enclosed,  and  runs  in  an  oil  bath.     .Vn  improved  ov^^^vindinff 


fxtractton 
Pump 


Pump  for 
Air  Elector 


Turbine 
Exhaust 


Fig.  22. — Areaitgement  of  Condensing  Plant. 


rim  of  the  gear  wheel  are  of  steel,  having  teeth    accurat-ely  | 
cut  by  plant  specially  devised  by  Sir  Charles  Parsons,  in  wliich  , 
a  sup])l(uiu'ntary  creeping  motion  is    introduced  on  the  tal)le  ' 
carrying  tlie  gear  wlieel  which  is  being  cut.      This  creeping 
motion  cUminates  all  errors  m  the  cutting  of  the  t^^cth,  and  thus 
removes  objcctiojial)]^  iiniso  and  wear.     Lubrication  is  cflected 
by  means  ol  oil  sprayed  on  to  the  teeth  wIktc   they  mesh.   This 
oil  is  supplied  under  pressure  from  the  main  oil   pump  of  th.' 
turbine.     The  pipework  for  lln'  lubrication  is  seen  in    the  fore- 
ground of  Fig.  21. 

The  tuibine  liouse  is  spanned  by  a  40-ton  three-motor  over- 
head travelling  crane,  by  the  Chatteris  Engineering  Works  Co., 
of  which  the  following  are  the  chief  data  : — 

Working  1o,t(1  of  craiu- •*'•  tonu. 

Tfstload     'M»     „ 

►Sjmn  of  crane    ''^  f- 

Total  lii'ight  of  lift,  from  biiHomeiit 4:{  ft.  ti  in. 

Iloistinii.  hIow  ijoar 40  t«n»  at    5  ft.  per  niin. 

„       f.i«t       12         ..       KHt.     .. 

_ 1  ton  (it      24  ft.     „ 

Longitudiuul  Iru'vclllng,  40-ton  load 2<Hi  ft.  p.r  mni. 

light 2:K.f. 

Cross  travcr(<c,  40-ton  load    <.>li.     .. 

light KMtft.     .. 

The  girders  are  of  tho  fush-bellicd  type  and  bo.\  section,  with 
heavy  bridge  rail.s  riveted  on  the  toji  Hanges  for  the  rrab  to  travel 
u])oi).     The  end  carriages  are  built  vip  of  strcl  pi.  '  1         ' 

!iM(l  are  of  box  section,  fitted  with  cast  steel  ti.i  _ 

\\\\\v\\  can  be  easily  removed.  The  longitudinal  travelling  i- 
actuated  by  a  separate  motor  through  dotii)le  redurtion  ponr. 
the  motor  being  ])lare(l  at  the  rentre  of  the  crane  bridge  and 
.secured  to  the  web  plates.  The  first  motion  gears  with  a 
steel  pinion  on  the  motor  .spindle,  and  the  shaft  is  provided  with 
a  steel  pinion  at  each  end,  gearing  with  steel  spur  rings  bolted 
to  the  travelling  wheels.     Tl:.'  crab  frame  is  built  up  of  st....) 


switch  is  also  fitted  upon  the  crab  ;  this  opens  the  lifting  motor 
circuit  when  the  crane  hook  is  at  the  top  of  its  travel,  and  it 
cannot  be  reset  without  first  lowering  the  hook  by  hand  to  a 


rs 
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2:}.— View  of  iSMVLL  Steam  Ti  kbine  Opkratixo  Condenser 
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safe  position.  A  platform  with  double  hand-rail  is  provid<d 
i»n  both  sides  of  tho  rrane.  with  hatrh  on  one  side  for  accos>  to 
ili.>  Lm-jifudinal  travelling  motor,  and  on  the  other  for  acresa 
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to  the  driver's  cage.  The  crane  is  controlled  from  the  driver's 
cage,  which  is  placed  below  and  at  one  end  of  the  girders,  and 
contains  the  controllers  and  switchgear.  There  are  special 
contacts  on  the  controller  of  the  lifting  motion  for  connecting 
resistance  in  parallel  with  the  armature  of  the  motor  and  giving 
dead  slow  lifting  and  lowering  motions  for  overhauling  purposes. 

Boiler  House. 
The  boiler  house,  which  is  237  ft.  in  length  and  130  ft. wide, 
contains  on  either  side  a  range  of  boilers,  each  range  having  its 
own  flue  and  chimney  shaft.     Either  range  at  present  consists 


.-j.;... 


'':•'  nuzzli-  u  iawrted 


air  i.s  delivered  by  flexible  metallif 
at  opening.s  specially  arrang.;d  for 

From  the  economi-sers  the  flue  ga.s^H  pa».s  to  the  ma 

which  ar.'  situated  in  the  l>..  * .     The  ga?--  ■ 

byepass  the  ccononiis.Ts  v.  mirt-d.      1 


Fig.  24. — View  of  Parsons  Geared  Turbo- dynamo  of  400  kw. 

of  eight  Babcock  &  Wilcox  boilers,  each  having  a  heating  surface 
of  5,760  sq.  ft.,  a  grate  area  of  123  sq.  ft.,  and  a  normal  evapor- 
ative capacity  of  20,000  lb.  of  steam  per  hour.  The  boilers  are 
fitted  with  superheaters  to  give  a  superheat  of  200°F.  They 
are  equipped  with  chain-grate  stokers,  all  the  stokers  on  each 
range  being  worked  by  a  counter-shaft  driven  by  an  electric 
motor.  Each  boiler  is  fitted  at  the  back  with  its  own  Green's 
economiser,  but  these  are  not  provided  with  the  usual  scrapers 
for  the  tubes.  Scrapers  have  been  dispensed  _  with,  as  the 
cleaning  of  both  boiler  and  economiser   tubes  is  effected  by 


Fig.  25. — View  of  Gearing  of  4uu  kw.  Tukbq  set. 


the  main  flues  consists  of  steel  plate  lined  with  3  in.  of  fire- 
brick.    Each  chimney  shaft  is  230  ft.  in  height,  13  ft.  6  in.  in 
internal  diameter  at  the  top,  and  is  built  on  the  Custodis  principle. 
One  of  the  most  interesting  features  of  the  power  hous*-  i-  the 


Fig.  26. — Crusher  under  Ash  Chute. 


means~of  compressed  air.  A  two-stage  electric  compressor  by 
Messrs"  Alley  &  MacLellan  is  used  for  supplying  air  at  100  lb. 
per^sq.  in.,  to  pipework  in  the  basement,  fiom  which  branches 
are  brought^up  near  the  economisers.      From  these  branches 


Fic.  :2T.— Rei  EivER  OF  Sccnos  Ash  Plant. 

ash  handling  plant.  This  consists'of  suction  plant  by  Babcock 
&  Wilcox  (Ltd.),  such  as  is  already  in  use  in  one  or  two  of  our 
power  stations.  The  ash  from  the  boiler  is  received  in  an  ash 
chute,  which  is  seen  in  Fig.  26.     When  it  is  desired  to  dispose 

i:  2 
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of  this  ash  an  electrically  operated  crusher,  which  travels  on  a 
small  track,  is  placed  in  position  under  the  chute,  as  seen  also 
in  the  illustration.  The  ash  is  then  allowed  to  fall  from  the 
chute  into  the  breaker,  and  thence  into  the  suction  pipe  seen 


Fk;.  28. — Sl'KAV  llECElVEK  ASU  liLOWEK  OK  AsH  HA.NULINti   1'LANT 


behind  the  breaker.  A  pipe  line  is  carried  beneath  each  ran{i»> 
of  boilers  to  a  receiver  outside  the  building.  Tliis  is  s.'en  in 
Fig.  27.  Into  this  receiver  the  crushed  ash  is  drawn  by  suc- 
tion, and  when  the  receiver  is  sufficiently  full  the  ash  is  dis- 
charged into  a  railway  truck  below. 

The  remainder  of  the  plant  is  seen  in 
Fig.  28,  and  consists  of  an  electrically- 
operated  Sturtevant  exhauster  with  the 
necessary  adjuncts.  In  this  illustration 
the  suction  j)ipe  on  the  h  ft-liaj)d  side 
is  that  from  the  receiver.  As  the  air  which 
is  drawn  from  the  receiver  necessarily  con- 
tains a  certain  amount  of  dust  from  the  ash 
which  iHd('p()sitf<l  in  the  receiver,  it  is  treated 
by  means  of  wat<>r  spraj's  in  a  small  receiver 
seen  on  the  left  in  J'ig.  28,  the  blower  and 
its  motor  being  on  tlu^  right.  Finally,  the 
air  is  dis<'harged  into  the  flue.  The  pipes 
on  the  right  of  Fig.  28  are  the  main  suction 
pipes  rising  from  the  two  ranges  of  Ixtilers  to 
the  receiv(>r ;  tliey  are  iioticealily  smaller  in 
diameter  than  tlir  ]>ipe  returning  from  the 
receiver. 

The  general  ainiiigeinent  of  the  pipework 
under  the  boilers  is  well  shown  in  Fig.  2'.t. 
Here  the  opeji  end  of  the  suctiim  ]>i]>e  is 
seen  at  A.  The  air  ])as.ses  in  at  this  end. 
and  carries  with  it  any  ash  that  is  allowed 
to  droj)  into  the  ])i]>e  at  any  apeiature  which 
is  being  used  for  this  purpose  beneath  any 
boiler.  Onlv  one  ii])erture  is  open  at  a  time, 
the  others  being  'lo.sed  by  heavy  iron  doors. 
Any  such  open  a)»ertun'  does  not  make  a 
joint  with  the  di.'*<-harge  of  the  break«'r,  and 
it  .seems  to  W  essential  to  the  jiroce.ss  to  have 
a  good  How  of  air  into  the  free  end  at  A. 

AjKirt  from  ash  conveying,  the  suction  syst-om  can  be  used 
for  reinoving  soot  from  the  boilers  or  the  economisers.  For 
this  purpose  a  ]ilate  ran  be  inse.ted  to  block  the  free  end,  and 


any  of  the  branches  to  the  boilers  or  economisers  can  be  opened 
up.  As  seen  in  Fig.  29,  there  are  two  branches,  B  and  C,  to  the 
twc  sections  of  each  boiler  and  one  branch,  D,  to  the  econo- 
raiser  E.  The  flue  is  seen  at  F.  A  branch  of  the  suction  pipe 
is  taken  to  the  foot  of  each  chimney  shaft,  which 
is  made  conical,  so  that  the  soot  wiU  collect  there, 
and  can  be  removed  in  the  .same  simple  way. 

The  plant  works  ^\^th  a  suction  equal  to  about 
2h  in.  of  mer-  cury.  If  through  a  stoppage  the 
suction  rises  to  6  in.  a  relief  valve  comes  into 
'  .peration.  Among  the  advantages  of  such  a  plant 
are  the  removal  of  ash  and  clinker  without  dust, 
so  that  the  working  conditions  are  better.  More- 
over one  labourer  can  dispose  of  10  to  12  tons  of 
ash  and  clinker  from  the  furnaces  to  the  ash  tip  in 
one  hour.  Apart  from  easy  manipulation  the 
co.st  of  upkeep  is  low,  and  the  plant  is  easily 
repaired. 

The  general  arrangement  of  the  steam  piping, 
which  is  of  solid  drawn  st^el  with  screwed  and 
riveted  flanges,  can  be  seen  from  Fig.  19,  and  is 
of  some  interest.  Each  set  of  four  boilers  across 
the  boiler  house  practically  forms  one  unit  to  supply 
one  .D.CKX)  kw.  turbine,  the  steam  being  taken  from 
each  boiler  by  a  7  in.  branch,  which  leads  into  an 
8  in.  pipe,  the  latter  being  increased  to  10  in.  after 
taking  in  the  branches  from  the  second  pair  of 
boilers.  The  latt-er  then  forms  two  branches,  one 
of  which  feeds  into  a  main  14  in.  header  running 
the  whole  length  of  the  boiler  house,  and  carried 
on  hangers  suspended  fr<^iin  brackets  on  the 
wall. 

The  other  branch  is  taken  direct  to  the 
steam  separator  of  the  corresponding  main 
turbine.  In  this  way  each  turbine  can  be  supplied  by  steam 
from  its  own  set  of  four  boilers,  or,  if  desired,  these  boilers  can 
l>e  shut  down  and  the  steam  can  be  sujiplied  from  the  main 
header.  No  valves  are  fitted  in  the  latter.  With  regard  to 
expansion,  this  is  taken  up  by  the  various  bends,  and  there  is 


Fiu.  29. — View  or  Piplwork  of  Svction  Ash  Plant. 


no  expansion  piece  in  the  header  itaelf :  the  latter  will  be 
anchored  at  the  mid-point  of  the  boiler  house  in  the  ext4?nded 
scheme.     For  the  moment  it  will  Ijc  noticed  that  the  boilers. 
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for  the  fifth  turbine  have  not  been  put  down,  and  consequently 
this  one  can  only  be  supplied  from  the  main  header. 

Condensed  steam  is  removed  by  a  steam  separator  at  each 
turbine,  and  there  is  also  a  steam  separator  near  each  end  of  the 
main  header.     These  are  fitted  with  steam  traps,  as  usual. 

It  will  be  noticed  that  there  is  also  a  5  in.  auxiliary  steam 
pipe  running  the  whole  length  of  the  boiler  house  ;  for  its 
source  of  steam  this  is  connected  to  each  steam  separator  in  the 
turbine  room.  This  auxiliary  main  is  used  for  supplying  the 
400  kw.  sets,  the  feed  pumps  and  other  auxiliaries. 

Lastly,  there  is  a  4  in.  saturated  steam  main  which  supplies 
steam  for  heating  purposes  to  the  power  house  offices  and  to 
the  car-repair  shops. 

It  was  originally  intended  that  the  make  up  water  should  be 
taken  from  an  artesian  well,  but  owing  to  the  geological  forma- 
tion of  the  ground  the  obtaining  of  water  in  this  way  proved  to 
be  impracticable. 

The  make-up  water  is  therefore  taken  from  the  mains  of  the 
Metropolitan  Water  Board  to  a  large  tank  of  100,000  gallons 
capacity  at  the  top  of  the  building.  This  tank  is  divided  into 
two  equal  parts,  and  the  make-up  water  taken  from  either  of 
these  passes  through  a  Lea  recorder.  There  is  also  a  recorder 
to  measure  the  water  used  for  general  purposes.  From  the 
tank  the  water  is  taken  to  a  Boby  water-softening  plant, 
capable  of  dealing  with  100  gallons  per  minute,  and  having  a 
tank  19  ft.  by  17  ft.  by  9  ft.  deep.  The  softened  water  is  then 
taken  through  the  tm'bine  oil  coolers  if  desired,  and  thence  flows 
into  the  hot  wells  as  "  make-up."  Thus  the  heat  from  the 
turbine  oil  is  not  wasted. 

The  only  feed  water  heaters  in  the  station  are  two  small  ones 
which  receive  the  exhaust  steam  from  the  feed  pumps.  All  the 
feed  water  passing  from  the  hot  wells  to  the  boilers  passes 
through  one  or  other  of  these  heaters. 

Subsidiary  Station  Plant. 

The  motors  used  for  the  auxiliaries  are  partly  three-phase  at 
440  volts  and  partly  continuous  current.  The  low-tension 
three-phase  current  is  supplied  through  Berry  oil-cooled 
single-phase  transformers,  four  of  these  being  provided  (that  is, 
one  spare),  each  giving  780  amperes  at  440  volts.  They  aie 
connected  in  mesh  on  the  primary  and  in  star  on  the  secondary 
to  form  a  600  k.v.a.  set.  Primary  tappings  are  provided  at 
2i  per  cent,  and  5  per  cent,  above  and  below  the  normal. 

Continuous  current  is  supplied  by  the  smaller  turbo-gene- 
rators as  already  mentioned,  and  in  connection  with  these 
there  is  a  Tudor  battery  of  110  cells,  the  capacity  being  1,150 
ampere-hours  at  the  three-hour  rate.  This  battery  supplies 
current  for  the  control  board,  and  for  the  lighting  of  the  power 
house.  It  is  situated  on  the  top  floor  of  the  switchgear  galleries, 
and  in  an  adjacent  compartment  is  a  booster  by  the  Electric 
Construction  Co.  for  charging  or  discharging  the  battery. 

In  the*  switchgear  bay,  on  the  level  of  the  turbine  house  and 
near  the  auxiliary  transformers  are  two  motor  generator  sets 
which  are  supplied  with  continuous  cmTent,  and  which  generate 
single-phase  current  at  3,300  volts,  and  a  frequency  of  75,  as 
distinct  from  the  frequency  of  25  at  the  power  house.  This 
current  is  transmitted  for  signalling  and  railway  station  lighting 
purposes,  and  we  shall  refer  further  to  these  sets  in  our 
description  of  the  sub-stations. 

{To  he  continued) 
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THERMAL    CHARACTERISTICS    AND  INTEE^nTTENT 

RATING. 

{Concluded  from  pafje  48.) 

.5Mw/nary.— Reference  Ls  ma*lf^  to  the  c;eneral  thr.ory  of  beatine  an<l 
cooling,  and  values  are  given  of  the  h     - 
machines.     The  load-factor  method  f>: 

described  and  the  principles  are  il!  ..^a,.     in 

conclusion,  an  account  is  given  of  tl. 


(6)  Intermittent  Running  on  a  Circle  of  Loyt^  Duration. — ^Thai 
the  method  of  smoothing  out  the  peaks  (which  was  ased  above, 
without  appreciable  error,  for  the  .short  cycles)  cannot  \  ■  ' 
for  the  long  cycle  is  evident  from  equation  (8).  It  is  .^ 
evident  from  Fig.  5  which  has  been  drawn  for  a  cycle  of 
sufiicient  duration  to  allow  the  machine  to  reach  a  sv-adv 
temperature  during  the  running  period,  and  to  cool  down  to 
the  temperature  of  the  surrounding  air  during  the  idle  period- 

In  a  transformer  the  cycle  is  generally  of  long  duration,  and, 
in  addition,  the  time -constants  are  equal  to  one  another. 
Equation  (8),  therefore,  becomes 

0^=(?^(e((i+'2)/T,,_£'2/Tj  ^  (£Ui+'v.rr^_i). 
We  have  also 

Wi  ~  W=(e('i+WT,,_e«2/T^)  ^  (e(fi-F/2)/T^_i), 
from  which    W=Wi(£('i+<2)/t,,— l)-^(e('i+'*)Ar^— e'*/r^).*    (H) 

This  assumes  that  the  primary  switch  of  the  transformer  is 
opened  during  the  period  of  rest,  which  means  that  during  the 
period  of  rest  there  are  no  iron  losses. 


Time. 
Fig.  5. — Heating  axd  Cooling  Curves  for  a  Cycle  of  Long  Dcration. 

In  recent  examinations  several  questions  bearing  on  this 
subject  have  been  set,  and  certain  of  these  will  now  be  answered. 

Example  1. — A  100  kw.  transformer  has  at  full  load  an  iron 
loss  of  1  kw.  and  a  copper  loss  of  1  kw.,  with  a  final  temperature 
rise  of  50°C.  Its  heating  tmie-coustant  is  10  hours.  What  is 
the  maximum  permissible  load  for  the  same  temperature-rise 
if  the  transformer  is  alternately  worked  for  12  hours  jrud 
switched  off  for  12  hom-s  ? 

In  equation  (11)  substitute  for  gi^i^  -'  \  the  value  2-718^*/>'-' 
=11;  for  s'o/T,.  substitute  the  value  2-7 18'-/i^'=3-33.  and  nut 
Wi =2,000  watts.     Then 

W=2,000(  11  - 1 ) -- ( 1 1 -3-33) 
=2,610  watts, 

and  the  allowable  copper  loss  is  thus  equal  to  2,610—1.000 
=1,610  watts.  Since  copper  lo&s  is  proportional  to  the  sipiare 
of  the  load,  and  renumbering  that  a  load  of  UX)  k\v.  gives  a 
copper  loss  of  1,0* X)  watts,  we  at  once  write    • 

aUowable  load = UX)(  1 ,610 -^  1 .0a">)i 
=127  kw. 

Example  2. — Two  transformers  A  and  B  have  the  same  per- 
missible tcmperatiu-e-rise.  Transformer  A  works  daily  on 
100  kw.  for  12  hours  and  is  switched  off  for  12  hours.  Trans- 
former B  works  alt-tnnat^'ly  at  UX)  kw.  for  one  hour  and^is  then 
switched  off  for  one  hour  thi'oughout  the  whole  day.     Give  the 


*  In  an  article  in  the  "  E.T.Z."  Dec.  20. 1909,  E.  Oebclil5i?;r  considered 
from  the  thermal  standpoint  the  case  of  intermittent  nimiing  on  a  cycle 
of  long  duration,  and  deduced  an  cxpivssion  for  tho  rating. 
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output  at  wliich  each  tiansformer  could  be  run  continuously 
for  the  same  permissible  temperature  rise. 

Assume  that  the  heating  time-constant  of  each  transformer 
=10  hours,  also  that  the  iron  loss  in  each  transformer =1/X)0 
watts,  and  that  the  copper  loss  with  a  load  of  ]Wkw.= 1,000 
watts. 

W=:Wi(e"l  +  '2)/T;,-l)  ^  (£('l+'2>/T, -e'2/T,). 

Transformer  A.— We  have  £«i+'2)/t,-2-7182'/"^=11  ;  e'-^\ 
=2-718i2/i''=3-33,  and  W=2,000  watts.     Therefore 

2,000=Wi(]l-l)-=-(ll-3-33), 
from  which  Wi= 1,534  watts, 

and  the  allowable  copper  loss =1,534— 1,000=534  watts. 

Therefore,  load =100(534^1,000)* 

=73  kw. 

Transformer  B.— In  this  tran.sformer  e('i+'2)/T  =2-718-/"^ 
=1-2  ;  e'2/T,^=2-718'/i''=M,  and  W=2,000  watts.    Therefore 

2,000=W,(l-2-l)  ^  (1-2-M), 
from  which  Wi=l,000  watts, 

and  the  allowable  copper  loss=l/)00— 1,000=0,  which  means 
that  the  transformer  B  unloaded,  but  left  connected  on  the 
primary  side,  will  attain  the  permissible  temperature  rise  on 
account  of  the  iron  loss  alone. 

The  same  result  can  be  obtained  by  a  different  line  of  reason- 
ing.    When  transformer  B  is  worked  at  a  load-factor  of  I 


.^slLoadJaJ_ 


Time. 
Fig.  0. — TnKKMAL  Chahacteristics  on  Reduced  Load. 

on  a  cycle  of  short  duration,  the  thermal  characteristic  is 
similar  to  Fig.  3  and  the  peaks  are  negligibly  small.  On  a  load- 
factor  of  I,  the  tompciaturo  rise  is  0°V,.  with  a  loss  of  2,0(X) 
watts.  Therefore,  on  a  loud-factor  of  unity  to  keep  the  tem- 
perature ri.st  O/C,  the  loss  must  be  reduced  to  2,000/2 =1,(X»0 
watts. 

The  very  interesting  fact  brought  to  light  in  the  last  exercise 
tempts  ua  to  give  one  other  problem,  namely,  a  macliine 
worked  f(ir  a  certain  period  on  a  certain  load  followed  by 
another  period  on  reduced  load. 

If  the  eiiiirgy  sui)ply  instead  of  being  cut  off  entirely  is 
merely  reduced  to  W„,  the  energy  dissipated  during  the  period 
of  i(>dueed  load  is  now  derived  partly  from  the  store  M.s.O,  and 
part  ly  from  the  supply  W^,.     We  thus  have  the  equation, 

Q.A.Ut^W^dl-Sls.dO, 
which  on  solving  gives 

0=0^.e-f/T+(^jl_eW/T)      ....     (12) 

w  li(>re  0„  is  the  maximum  tiMuperature  rise  on  the  reduced  luatl 
W„  (a  result  at  once  a])parent  from  Fig.  6), 

or  t=T\og,{{0j-0ji(0~0,)} (13) 

\\  e  hiiA  (•  ])nt  the  heating  and  cooling  time-constants  alike 
and  equal  to  T. 

From  eqtiation  (3)  for  the  heating  period 

'i=Tlog,.;(0,-Oj)/(CI,-0,)!-.  (14) 

and  from  ,-.juation  (5)  for  the  cooling  periixl 

'2=TW,.;(O,-Pj/(O,-0„)i.  (15) 


From  these  equations  (14)  and  (15),  by  eliminating  O2  and 
solving  for  Oi,  we  get 

and  since  temperature-rise  and  lost  power  are  proportional, 
Wi=  -;W(£"i+'2)/r_£'./T)+w„(e'2/T_i).  ^(£('x+<2)/T_i), 

from  which 

W=  ■;Wi(e('i+/2)/T_i)_WJe'2/T-l)}  ^ (e('i+'2)/T_£'2/T).  .    (I6) 

Example  3. — In  a  50  kw.  transformer  the  iron  loss  is^SOO 
watts  and  the  copper  loss  is  600  watts.  The  heating  time- 
constant  is  10  hours.     The  transformer  is  worked  intermit- 


Time. 


Fig.  7. — Thermal  Characteristic  of  Machis  e  Working  ox  Complex 

Cycle. 

tently  for  eight  hours  under  load  followed  by  a  no-load  period 
of  16  hours  with  the  primary  switch  closed.  Determine  the 
permissible  load. 

We  have  e('i+'2)/T=ii  ;   e'2/T=4.93  ;    Wi=l,400  watts  and 

Wq=800  watts.     Therefore,  from  equation  (16) 

W={l,400(ll-l)-80Of4-03-])'^(ll-4-93) 
=1,780  watts. 

The  allowable  copper  loss  is  thus  1.780—800=980  watts,  and 
the  permissible  load  =50  (980 --  600)i=64  kw. 


0  Time.  d 

Pro.  8. — Dkteuminatiox  of  R.M.S.  Curkkxt. 

.\ii  extension  of  the  above  reasoning  enables  one  to  consider 
the  cvcle  :  load,  reduced  load  and  off.  as  shown  in  Fig.  7.  Tins 
can  well  be  left  as  an  e.xeni-^'  f"r  ih.-  int. .rested  reader  to  t.a<  kl- 
at  his  leisure. 

K.M.S.  Rating. 

When  the  cycle  of  opi'rations  is  sufficiently  well  deftned,  the 
rating  of  an  iuttrmittiiit  motor  can  be  found  by  the  root- 
mean-square  (R.M.S.)  method.    The  principle  of  the         '     1 
is  most  ea.silv  <-  -  '  --    d  bv  means  of  an  elemeiitAry  e.\.-..., 
In  Fig.  8  the  ^  ^  reprc^e-ntod  by  the  «urve    Oabcd,  and 

tbo  curve  Oebfd.  found  by  squaring  the  ordiuat«s  of  the  current 
curve,  gives  the  heating  effect  at  every  in-^tant.    The  mean 
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height  0^  of  the  curve  Oebfd  therefore  represents  the  average 
heating  effect  of  the  given  current.  ■  By  taking  the  square-root 
of  Oh  a  steady  current  Ok  is  found,  which,  when  continuously 
applied,  will  produce  the  sanie  heating  effect  as  the  given 
varying  current. 

In  applying  the  method,  care  must  be  taken  to  distinguish 
between  heating  effect  and  temperature  rise.     The  heat  is  not 


carried  away  at  the  same  rate  all  the  time, 
for,  at  standstill  and  at  the  reduced  speeds  of 
acceleration  and  retardation,  the  ventilation  is 


For  a  power  curve  composed  of  s!r,- ■ *     ■>.■■■ 

it  can  readily  be  shown  thai  the  fi.M 

+(P5'-fp,,^+P5P«)<3}--3Ti .        ;  .  ' 

A])plying    the    coriccting    factor,  the   actual   H.P 

required  is 


H.P.^y 


(Pl^+Pa^+PlP2)^l+(P3^+P.^  +  P.P.V.+(P.^+P.^ 


'-'.9) 
ratinij 


<2+0-75(/i+y+0-5«, 

less  than  at  full  speed,  and,   in  consequence,    during    these  ^  For  cycles  composed  of  hori;:ontal  lines,  such  as  Fie.  lo,  the 

above  expiession  for  the  actual  H.P.  rating  simplifies  t<> 


times  the  cooling  surface  is  less  efficient.     To  allow  for  this, 
Cheney*  suggests  that  the  R.M.S,  value   of  the  cycle,  deter- 


H.P. 


Pi 


l|-f 

I 


I 


The  scales  of  the  H.P^ and  Mean{H.P^)  curves 
have  been  much  reduced  in  this  diagram. 


_Actual_  H.RRating. 
~M'Fva'h7e"oFH'R 


't-^-^^m 


Mean  (H.P?) 


J^//////////A-^y/'//////^^^^^^ 


^v 


.3/f   Pi^i+PaV+Ps^  I 


(19) 


No  matter  which  of  these  expressions  is  used  thecorrt'<- 
can  quickly  be  determined. 


-^1+^2+^3+^4 


Ps 


Fig.  9.— The  R.M.S.  Value  of  H.P.  a>^d  Rating  of  Winder-Motor, 

mined  in  the  manner  described  above,  should  be  corrected 
by"  such  a  factor  as  shall  represent  the  difference  between 
the  average  dissipation  of  heat  over  the  cycle  and  the  dissi- 
pation at  full  speed.  This  factor  depends  upon  the 
relative  amount  of  time  at  reduced  speeds  and  upon  the  speed 
and  general  design  of  the  motor.  The  determination  of  the 
correcting  factor  falls  outside  the  scope  of  the  present  article, 


Pi 


R. 


_Actual  /-LP.  Rating_ 
R. M^.  Value "ofH.P~ 


o 
I 

:8 


-t,- 


___H.P^_ 

.Meanf^hLP^^ 

— u 


'i^H^H^-^U 


I 


Fig. 


Time  in  Seconds. 
10.— R.M.S.  Value  of.  H.P.,  and  Rating  for  a  SijMple  Cycle. 


but,  according  to  Cheney,  for  a  general  approximation  it  may 
be  taken  that  the  cooling  during  acceleration  and  retardation 
is  75  per  cent.,  and  during  standstill  is  50  per  cent.^of  that  at 
full  speed.  Hence,  if  the  starting,  full  speed,  stopping  and 
standstill  periods  are  ^i,  t^,  h  and.  ^4  seconds  respectively,  the 
corresponding  full -speed  value  of  the  cycle  of  operations  will 
be  ^2-r0-75(<i+;3)+0-.5<4  seconds. 

*  "  Transactions  "  Am.  Inst.  E.E.,  Vol.  XXIX.,  p.  323,  1910. 
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The  Art  of  EL^cTR0LYTlc  Separation  of  Metals.     By  Dr.  C.  Gore.     Price  lOi.  6d. 
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The  Rating  of  Electric  Liohti  ic  Tramv^ay,  and  Similar  Undbrtakinos. 

By  W.G.  Bond,  M.I.E.E.     Pi,  nett 

Carbon  Making  FOR  ALL  Electrical  PuKiosEs.     Bv  Frarxis  Jehl      f  •'. 

"  The  Electrician  "  Handy  Wire  Tadles  for  the  Pocket.     Bv  P  Wh.Ex. 

A.M.I.Mech.E.     Price  2^.  6d.  nett 
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These  important  Tables  and  Data  relating  to  Electricity  Supply  in  the 
United  Kingdom  in  1915  (which  have  been  published  annually  since  1887) 
are  now  obtainable,  price  2s.  6d.  net.,  post  free  2s.  9d. 

The  Tables  of  Colonial  (and  certain  Foreign  Electricity  Supply,  Power 
and  Traction  Stations  are  also  obtainable,  price  2s.  6d.  net.,  post  free  2s.  9d. 

The  two  sets  of  Tables  are  supplied,  price  43  6d.  net.,  post  free  4s.  lOd. 

SPECIAL   NOTICE. 

With  last  week's  number  of  "  THE  ELECTRICLAN '  was  Issued  (Gratis) 
the  Index  to  VoL  LXXV.  This  includes  the  Index  to  the  "  Commercial 
and  Industrial  Supplement." 

Complaints  of  non-receipt  should  be  promptly  made  to  the  Publisher- 
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Vol.  LXXV.  of  "Thb  Elbctbician."      Bound  in  Publiahei'i  covers. 
Price  178.  6d.     Postage  U.K.  Is.  extra,  abroad  28.  6d. 

Cases  for  binding  Vol.  LXXV.,  price  2s. ;  post  free,  28.  3d. 


"  ELECTRICIAN  "  VOLUNIES  AND  BACK  NUMBERS. 

A  very  limited  number  of  Back  Volumes  and  Back  Numbers  of  The 
Electrici.an  are  available.  The  difficulty  of  making  up  complete  sets 
of  Electrkhx  Volumes  is  increasingly  great  ;  it  is  advisable,  therefore, 
that  early  a))plication  should  be  made  for  these  volumes  and  numbers. 
Particulars  on  application. 
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In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  Oflice,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,bui  not  later  than  WEDNES- 
DAY NOON,  and  advertisement  text  and  blocks  must  reach  the 
oflices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  OHicial  Announcements.  Auctions  and  "  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


THE  ILLUMINATION  OF  STREETS. 

Tlie  question  of  the  illumination  of  streets,  which  was 
marked  by  somewhat  heated  discussion  in  this  comitry  two 
years  ago,  seems  now  to  be  receivijig  less  attention,  and 
therefore  it  Ls  interesting  to  Irave  a  survey  of  the  subject 
by  an  American  engineer,  Mr.  T.  S.  Millar.  The  Paper  to 
which  we  refer  was  read  before  the  American  Institute  of 
Electrical  Enguieers,  and  Ls  reproducinl  in  abstract  in  our 
present  i.s.sue.  The  chief  points  to  which  Mr.  Millar  calls 
attention  are,  perhajxs,  the  silhouette  effect  and  the  effect 
of  specular  reHection.  Particular  stress  is  laid  upon  the 
im]x)rtance  of  object.s  ap|)oaring  in  silhouette  form,  and  Mr. 
Millar  is  inciiiuxl  to  take  the  view  that  this  is  the  principal 
way  in  which  <tl)jects  are  seen  at  night.  There  is  a  gowl 
deal  in  this  idea,  though  we  do  not  think  it  should  be  piLshed 
to  an  extreme  ;  othenvise  the  tendency  would  be  to  have 
our  sources  of  ilhunination  at  quite  a  low  level  so  that 
everything  would  appear  in  silhouette.  We  cannot  think, 
however,  that  this  would  be  effective.  Although  the 
silhouette  is  luidoubtedly  important,  the  illumination  is 
obviously  better  when  the  source  of  light  is  placed  liigh. 
Aj5  an  extreme  ciisc  we  may  take  the  effect  obtained  in 
looking  at  tralhc  along  a  road  with  the  setting  sim  iiume- 
diatcly  in  front.  The  illumination  in  such  a  case  is 
certainly  not  so  satisfactory  as  when  the  sun  is  higher 
up.  although  the  silhouette  effect  is  very  marked. 

.Mr.  Millar  calls  attention  to  the  fact  that  many  streets 
now  consist  of  fairly  ]K)lished  surfaces,  and  consequently 
.'irtifn  i.il  liirht  is   rot1t>ct(Hl  spc(nl.Trlv  from  them.     AMiere 
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automobiles  are  largely  used  oil  is  often  distributed  and 
enhances  this  effect.  Undoubtedly  this  specular  reflection 
tends  to  increase  the  general  illumination,  though  we  doubt 
if  this  can  be  looked  upon  altogether  as  an  advantage. 
In  the  present  state  of  the  London  streets,  with  the  illumina- 
tion at  a  minimum,  this  specular  reflection  can  be  studied 
very  easily.  It  is  equivalent  to  secondary  sources  of  light 
below  the  street  surface,  which  is  not  an  ideal  condition,  and 
it  results  in  streaks  of  light  with  dark  patches  between. 
This  renders  the  difficulty  of  seeing  what  is  in  the  dark 
patches  more  pronounced.  It  would  be  better,  of  course,  if 
the  surface  of  the  street  were  broken  up  so  as  to  give  diffused 
reflection  rather  than  specular  reflection.  The  advantage 
of  reflection  is  that  it  increases  the  brightness.  In  this 
connection  Mr.  Millar  points  out  that  the  effective  bright- 
ness of  a  street  is  more  important  than  the  ratio  of  the 
maximum  to  minimum  horizontal  illumination.  Un- 
doubtedly the  effect  as  a  whole  must  be  studied,  but  Mr. 
Millar  does  not  define  exactly  what  he  means  by  the 
effective  brightness,  which,  in  the  mstance  he  mentions, 
varies  from  only  2  to  1,  whereas  the  horizontal  foot-candles 
vary  from  10  to  1 

The  subject  of  glare  is  one  on  which  opinions  still  differ 
materially.     Illummation    by   reflected   light   is    the   only 
method  which  gives  complete  absence  of  glare,  yet  complaint 
is  sometimes  made  that  such  illumination  is  mis  at  is  factory 
because  a  bright  light  source  is  not  visible.     This  is  difficult 
to  imderstand  when  we  remember  that  daylight  illumination, 
without  sunshine,  usually  gives  less  glare  than  any  ordinary 
artificial  lightmg,  and  it  is  certainly  considered  satisfactory. 
No    one    complams    of   the   monotony   of    good   daylight 
illumination,  even  in  the  open,  where  shadows  are  reduced 
to  a  minimum.     It  seems  to  us,  therefore,  that  where  this 
complamt  is  made  in  the  case  of  indirect  illummation,  either 
the  intensity  of  the  illumination  must  be  too  small  or  the 
reflecting  surfaces  must  be  so  placed  and  so  restricted  as  to 
give  a  sense  of  glare.     A  case  in  pomt  will  occur  to  many  of 
our  readers,  namely,  the  lecture  theatre  of  the  Institution  of 
Electrical  Engineers.     Here  the  reflecting  surface  is  too 
restricted,  and  therefore  gave  a  sense  of  glare  imtil  it  was 
supplemented  by  increased  top  lighting  of  the  direct  kind. 
We  do  not  doubt  that  if  the  whole  of  the  top  surface  could 
have  been  used  as  a  reflecting  surface  no  glare  would  have 
been  noticeable,  and  the  lighting  would  have  been  regarded 
as  satisfactory. 


REVIEWS. 

[Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  book?  published  under  2s  Add 
10  per  cent,  for  abroad  or  for  foreign  books.] 


Wireless   Telegraphy.     By  A.  B.  Rolfe-Maetik.     Pp.  vi.+2o6. 
(London  :  A.  &  C.  Black.)     5s.  net. 

Of  recent  years  a  great  number  of  small  books  have  been 
pubhshed  deahng  in  a  popular,  but  at  the  same  time  scholarh' 
way,  with  various  arts  and  sciences ;  books  which  can  be  read 
in  an  armchair,  but  which  require  a  serious  effort  for  their  com- 
prehension by  the  student ;  books  which,  when  they  bear  on 
branches  of  physical  science,  necessarily  take  much  for  granted, 
but  do  so  with  a  frank  statement  such  as — to  quote  our  present 
author — "  scientists  are  agreed  to  consider  the  effect  as  due 
to  .  .  ."  ;  which  refrain  from  all  lengthy  mathematical 
analysis,  while  containing  a  healthy  sprinkhng  of  formulae 
expressing  the  results  of  such  analysis. 

The  present  work  departs  somewhat  from  this  classification 
in  that  a  considerable  proportion  of  it — nearly  a  thrd —  is 
devoted  to  a  description  of  the  Marconi  and  Telefunken  appa- 


lie 


ratus.     The  book  no  doubt  thereb/ 

the  operator,  and  perhap.s  to  the  an.... i..  ;,.,;„  .,, 

author  hopes  it  may  >>e  of  service  ;   but  if  the  space  t 

pied  had  been  devoted  to  a  rather  deeper  penetration  into 

theory,  the  book  would  probably  have  b^^en  n. 

"  average  student  of  electrical  engineering,"  to 

mainly  addresses  himself. 

The  subject  matter  is  well  arranged  in  10  chapter*.  A  too 
brief  reference  to  electromagnetic  theory  and  the  e.x'  -  -  nta 
of  Hertz,  iS  followed  by  a  description  of  Marconi's  .  x- 

penments,  and  then  by  a  more  or  less  theoretical  exposition  of 
resonance  and  coupling.  A  chapter  on  condensers  and  induc- 
tances, another  on  detecting  devices,  and  another  on  rec<,'iving 
circuits  come  next,  and  will  prove  instructive.  Probably 
neither  Prof.  Fleming  nor  Dr.  de  Forest  would  agree  with  the 
author  that  in  America  the  Fleming  valve  "  h.;  '-    -s 

gone  by  the  name  of  an  audion."     The  great  in 

sensibility  of  the  magnetic  to  the  crystal  detector  is  not  men- 
tioned. 

In  the  chapter  on  spark-gaps,  the  Marconi  fixed  an'l  •■^■•^  '>-ng 
gaps  and  the  Telefunken  quenching  gap  are  clearlv  ..  d. 

But  it  should  be  stated  that  the  impossibility  of  getting  regular 
sparking  with  the  first  is  due  not  to  fluctuation  of  the  charging 
voltage,  as  is  suggested,  but  to  inconstancy  in  th.-  di*-!.-.  ti-',- 
strength  of  the  gap  from  moment  to  moment. 

In  a  not  very  notewoi-thy  chapter  on  aerials  and  earths  the 
author  makes  a  theoretical  slip,  of  a  kind  of  which  examples  are 
rare  in  this  book,  in  saying  that  non-galvanised  iron  may  not 
be  used  because  of  hysteresis  loss.  The  galvanising  removes 
excessive  skin-effect,  not  hysteresis. 

There  is  a  short  chapter  on  directive  telegraphy,  in 
which  the  Bellini-Marconi  apparatus  is  well  described  and 
illustrated. 

The  chapter  on  continuous  or  undamped  waves  is,  perhaps, 
the  weakest  in  the  book.  There  are  two  misprints  ;  the  tikker 
is  wi'ongly  treated  as  a  mere  interrupter,  in  which  case  it 
would  require  a  crystal  also  for  detecting  sustained  oscillation, 
and  it  is  mistakenly  stated  to  give  a  musical  note,  which, 
owing  to  haphazard  direction  of  rectification,  it  does  not.  The 
common  error  is  made  of  putting  the  key  in  a  Poulsen  trans- 
mitter at  a  point  of  high  voltage  on  the  inductance ;  the  effi- 
ciency of  the  Poulsen  generator  is  put  at  about  1-4  per  cent., 
which,  we  believe,  is  much  too  low  ;  the  Goldschmidt  alter- 
nator is  said  to  have  a  hysteresis  loss  proper  to  each  st-age  of 
frequency,  whereas  the  inventx)r  has  shown  that  the  last  stage 
only  is  accompanied  by  iron  loss  ;  and.  finally,  in  weighing 
continuous  against  spark  systems,  nothing  is  said  of  the  modern 
heterodyne  and  other  methods  of  reception. 

There  is  a  good  chapter  on  damping  and  decrement. 

There  are  two  appendixes  ;  one  giving  the  Morse  code,  &c.. 
the  other  on  the  electrical  units,  for  which  many  readers  of  the 
book  will  be  grateful. 

The  illustrations  are  numerous  ;  of  these  the  photographic 
reproductions  are  not  very  good — perhaps  owing  to  the  rough 
paper — but  the  line-drawings  are  quit<'  clear.  The  book  is  well 
written  from  a  literarv  point  of  view,  and  is  verv  readable. 

L.  B.  T. 

The  Standard  Handbook  for  Electrical  Engineers.  Edited  by  F.  F- 
FowLE.  Fourtli  edition.  (New  York :  -McGraw-Hill  Book  Co.) 
Pp.  xvi.-f  1984.     21s.net. 

The  third  edition  of  this  well-known  handbook  was  reviewed 
in  these  columns  about  four  years  ago.  The  present  edition 
embodies  so  many  changes  and  so  nuich  new  matter  that  it  is 
virtually  a  new  book  ;  but  the  general  features  and  scheme  of 
arrangement  have  been  retained.  That  considerable  additions 
have  been  made  in  the  text  is  evident  from  the  fact  that  the 
number  of  pages  has  been  increased  by  about  5(XX  From  the 
list  of  contributors  to  the  various  sections  it  appears  that  the 
services  of  many  eminent  -American  engineers  have  been 
secured,  and  this  gives  one  a  feeling  of  coufideuca  with  regaid 
to  the  vast  amount  of  data  hi  the  book. 

A  brief  outline  of  the  changes  and  additions  is  given  in  the 
following  note.  Sections  1  to  5  inclusive  cover  the  same 
general  ground  as  in  the  third  edition,  but  have  been  practically 
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re-wi-itten  and  considerably  extended.  Sections  6  to  9  inclu- 
sive, although  embracing  the  same  subjects  as  Sections  6  to  8 
in  the  third  edition,  have  been  entirely  re-written  and  amplified 
and  made  to  conform  to  a  revised  classification.  Section  10 
covers  the  same  general  subject  matter  as  the  corresponding 
section  in  the  last  edition,  but  is  entirely  re-written  and  greatlv 
enlarged.  Sections  11  and  12  cover  the  sam.e  ground  as 
Section  11  in  the  third  edition,  but  are  entirely  new  and  much 
more  comprehensive.  Section  13  replaces  Sectior  18  in  the  old 
edition,  being  entirely  re-written  ;  Section  14  replaces  Sec- 
tion 12,  with  entirely  new  material ;  Section  bo,  on  Industrial 
Motor  Applications,  is  a  new  section  with  entirely  new  subject 
matter.  Section  16  covers  the  ground  of  Section  13  in  the 
third  edition,  and  has  been  revised. 

Electric  vehicles  and  electric  ship  propulsion  are  dealt  with 
in  the  two  following  sections,  both  being  new.  Section  19 
replaces  the  old  section  14,  many  portions  of  it  being  re-written. 
Section  20  takes  the  place  of  old  Section  9  with  new  material, 
and  Section  21  replaces  old  Sections  15  and  16,  also  re-written 
and  altered  somewhat  in  scope.  Section  22  takes  the  place 
of  the  old  Section  17  with  practically  new  material  throughout. 
Section  23  deals  with  mechanical  matters  and  is  new.  Sec- 
tion 24  corresponds  to  Section  19  in  the  last  edition,  and  the 
last  section,  on  General  Engineering  Economics  and  Central 
Station  Economics,  is  entirely  new.  Section  20  in  the  former 
edition  has  been  abandoned  and  its  contents,  or  their  revised 
equivalents,  have  been  distributed  among  other  sections.  The 
general  get-up  of  the  book  leaves  nothing  to  be  desired.  This 
and  the  excellence  of  the  subject  matter,  together  with  the 
rational  grouping  and  classification,  makes  the  book  worthy 
of  its  title. 

Electric  Railway  Handbook.     By  A.  S.  Richey.    (London  :    Hill 
Publishing  Co.,  Ltd.)    Pp.  xi.-|-832.     ITs.  net. 

In  the  preparation  of  this  book  the  author  hafl  aimed  at 
getting  together  information  which  the  railway  engineer  fre- 
quently requires,  and  which  hitherto  has  meant  an  extended 
Search  through  engineei-s'  handbooks  or  through  the  files  of 
technical  journals  and  proceedings  of  engineering  societies. 
It  is  a  great  convenience  to  have  such  information  in  a  single 
volume.  At  the  same  time,  the  requirements  of  the  non- 
teclmical  manager  or  ojjerator  have  not  been  overlooked.  The 
division  of  the  matter  into  12  sections  will  be  appreciated  by 
many  readers.  The  grou)ul  coven^d  in  these  secti<ms  includes 
road  bed  and  track,  buildings,  train  movement,  railway  motors, 
contndling  a])paratus,  current-collecting  devices,  trucks, 
lirukiug,  roll'iig  stock,  transmission  and  distribution,  and 
signals  and  communication. 

The  volume  is  not  burdemd  with  many  of  the  subjects 
eiiteriiig   into   electric   railway   engineering,   and    which   are 
already  well  covered  by  existing  books.     For  instance,  it  has 
not  seemed  wise  to  include  detailed  material  relating  to  ]x»wer 
jilants,  although  such  matters  as  the  influence  of  amount  and 
character  of  load  on  the  capacity  and  location  of  ])o\ver  ]»iants 
and  sub-stations  are  given  due  consitleration  in  ct)nne(tiou 
with  such  subjects  as  power  requirements,  energy  consumption, 
feeder  lay-out,  and  so  forth.     \n  the  section  devoted  to  buihl- 
ings,  the   field  of  the  architect  has  been  ent<Med  jiraeticuily 
only  so  far  as  electric  railway  building  j)robleinN  may  diller 
from  others.     In  our  opin'on,  these  and  many  otlier  omissions 
increase   the   value   of   the   work.     Many    fully -dimensioned 
drawings  are  given,  and,  although  these  )vlat4'  to  American 
practice,  they  will,  nevertheless,  be  helpfid  to  liritish  railway 
engineers,  since  main-line  electrification  on  this  side  h.v  not 
been  sufficiently  developed  to  enable  engineers  profitably  to 
discuss  such   ((uestions  as  stiuidardisation  of  detaii.s.     Murh 
material  has.  with  arknowledgment.  been  taken  from  standard 
books  aiul  jjublications.     The  quality  of  this  material  may  he 
gauged  from  the  fart  that  the  soun-es  inehuli«  the  .\meriran 
Electric  Kuilway  Engineering  A.s.sociation,  the  National  Eleetrie 
Ijight  Association,  and  the   files  of  the   "  Electric   Kiwiway 
.louriuvl."     In  the  next  edition  we  should  like  to  see  an  account 
of  the  practice  of  some  of  our  own  railways.     The  Ijxiok  is  well 
got  up  and  contains  an  excellent  index. 


THE  USE  OF  ACCUMULATORS  IN  ALTERNATE- 
CURRENT  STATIONS.* 

BY  L.  SCHKODER. 

The  present  Paper  describes  experiments  made  to  test  the  uses  of 
batteries  in  alternate-current  work.  The  main  ideas  hare  been  laid 
down  in  the  German  patent  Xo.  161,80.5.  and  are  shown  diagramma- 
tically  in  Fig.  1.  Here  G  is  the  polyphase  machine  supplying  power 
to  the  'bus  Fjars.  D  is. a  direct-current  dniamo.  forming  a  portion 
of  the  motor-generator  set  ^W  ;  the  batter}'  is  connected  up  as 
shown.  Naturally,  such  a  simiile  arrangement  without  accessories 
does  not  allow  the  battery  to  produce  a  suflRcient  effect  with  a  change 
of  load  on  the  'bu.s  bars.  A  series  transformer  is,  therefbre,  introduced 
into  the  network,  as  shoA\-n  at  T,  the  secondary  of  which  leads  to  the 
rotary  R.  The  current  from  the  rotary  is  nearly  jiroportional  to  the 
current  in  the  network,  and  is  used  for  regulating  the  auxiliary 
machine  Z  by  passing  through  its  magnet  windings  ab.  This  auxiliary 
machine  has  also  a  second  magnet  wuiding  wliich  is  fed  from  the 
battery.  The  two  windiiig.s  oppose  one  another ;  they  exactly 
neutralise  one  another  when  the  network  carries  its  mean  load.  As 
the  load  in  the  network  mcreases  the  winding  ab  pets  the  up}>er  hand, 
so  that  the  auxiliary  machine  Z  enables  the  battery  to  discharge  : 
thus  the  battery  enables  the  dynamo  D  to  drive  the  motor-generator 
set.  so  that  the  alternate-current  machine  M  delivers  current  to  the 
network.  On  the  other  hand,  when  the  load  in  the  network  falls 
the  battery  is  charged.  A  Danielson  rotary  is  preferably  used  in  the 
])lace  of  an  ordinary  rotary  as  a  regulatmg  machine  ;  its  action  can 
be  explained  in  the  following  way. 

Let  us  suppose  a  polyphase  current  to  l>c  sent  through  a  polyjihase 
machine  at  rest,  a  rotating  field  is  then  jvroduced  in  the  armature. 
If  the  armature  is  s>nichronoasly  rotated  in  the  opposite  direction, 
a  fixed  magnetic  field  will  be  ])resent  in  the  armatm-e.  i.e.,  one  that 
is  fixed  in  space.  The  magnet  ])ole8  will  l)e  opposed  to  this  mag- 
netism of  the  armature,  and  are  so  strongly  excited  that  at  mean 
load  the  two  counterbalance  one  another.  If  the  current  in  the 
network  is  increased  the    armature    niairnetism  out-balances  the 
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Fig.  1. — CoxxECTioNS  to  the  Network. 

other,  the  current  from  the  auxiliary  rotary  flows  in  a  definite 
direction,  which  is  the  opjwsito  of  that  w  hich  results  when  the  current 
in  the  network  is  below  the  Mean.  This  eurrent  from  the  regulating; 
intichine  R,  wliich  is  nearly  ])roix)rtional  to  the  change  of  the  current 
w  the  network,  is  used  for  retnUation  iiur|>ose8  bv  exciting  the 
machine  Z.  The  machine  Z  is,  therefore.  <xcite<l  in  a  manner  which 
depends  on  the  load  on  the  'bus  bars  and  thus  contributes  to  main- 
tain the  balance.  The  Danielson  rotary  has,  therefore,  certain 
advantages  >is  roni]iari'd  with  the  ordinary  rotary.  For  the  workinc 
of  the  regulating  nuiehine  Z  it  is  only  necessary  to  have  one  mairtiet 
windinji  in  place  of  the  two  which  would  ot  hcrwise  require  to  be  used. 
l"'i;:.  2  sliows  a  Danielson  rotary  and  the  neccssarv  connections. 
\\oodbri<iKe  has  sujz^-e.sted  that  the  effect  of  the  Danielson  rotary 
ean  be  emphasised  by  using  an  extra  jwir  of  brushes  tu  in  addition 
to  the  ordin.iry  pair  ru\  the  two  sets  Ining  at  right  angles  to  om- 
anotiier.  The  onUnary  brushes  vw  are  short-circuited,  as  shown. 
The  restilts  may  be  described  as  follows :  When  then'  is  a  load, 
(•orres|K>nding  to  the  mean,  on  the  network,  the  voltage  of  the 
]>anielMin  rotary  betwet'U  the  brushes  rw  is  zi-ro.  .(Vs  soon  as  tln-re 
is  a  deviation  from  the  mean  there  is  a  voltage  between  the  bru 
Sfiinii.  howt'ver.  that  they  are  short-circuited,  a  heavy  cur- 
through  the  armature,  jiroilucing  a  strong  magnetic  field,  v  i 
right  angles  to  the  original  one.  This  strong  magnetic  field  produces 
a  higher  voltage,  which  jirodtices  .in  eflFeet  on  the  secomi  "f 

lirushes.     This  result-s  in  the  excitation  of  the  .luxiliary  m.>  /. 

This  arrangement  jiroduces,  therefore,  a  magnified  effect  on  the 
output  of  the  regulating  machine.     This  effect  i-^  '     '  ; '  r<i 

if  the  .•»erie««  transforiuer  is  inserted, not  iii  the  i  m 

Fig.  1.  but  in  the  mo<lified  way,  shown  in  Fig.  2.     in  such  .i 

•  .\bstraet  of  an  article  in  the  "  Elektrotechnische  Zcitschrift,"  Heft 
6  an«l  7.  HU6. 
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there  are  far  smaller  fluctuations  in  the  current.  The  second  ]jair 
of  brushes  in  this  case  produce  very  useful  effects  on  the  working  of 
the  Danielson  rotary.  The  voltage  of  the  direct-current  machine  D 
is  thus  so  regular  that  one  can  in  this  way  effect  the  normal  excita- 
tion of  the  machines.  Thus  the  machine  G  is  excited  by  the  winding 
rs,  M  by  pq,  I)  by  Im  and  R  by  ik.  The  Danielson  rotary  has  a 
compound  winding  besides  the  winding  ik,  as  shown  at  gh.  Tlie 
direct-current  machine  D  has  also  a  compound  winding  no.  The 
auxiliary  machine  Z  is  excited  firstly  by  the  winding  ab  from  the 
regulating  dynamo,  secondly  by  the  compound  winding  ef,  and 
thirdly  by  the  self -excitation  cd.  It  has  already  been  reniarked  in 
another  publication  that  with  a  constant  current  the  voltage  of  a 
batterj-  falls  quickly  during  the  first  instant  of  discharge,  and  it  rises 
correspondingly  during  the  first  moments  of  charge.  This  results 
from  polarisation  effects.  In  Fig.  1  the  regulating  rotary  R  depends 
on  the  current  in  the  network,  and  not  on  the  change  of  voltage  in 
the  battery.  It  cannot,  therefore,  oppose  the  polarisation  effect. 
For  this  purpose  the  self-exciting  Avinding  cd  is  added  to  the  auxiliary 
machine  Z.  It  is  necessary  to  lay  special  stress  on  the  value  of  this 
self  exciting  winding  ;  cases  have  arisen  in  which  there  has  been 
s-ome  defect  in  the  worldng  of  an  installation,  and  this  has  been  found 
to  be  due  to  the  lack  of  this  winding.  In  the  course  of  various  tests 
the  idea  has  suggested  itself  to  apply  the  principle  of  the  Lancashire 
machine  to  the  problem  of  alternate-current  battery  buffers  ;  this  had 
hitherto  never  been  done  in  practice.  By  means  of  the  self-exciting 
winding  in  the  present  problem  one  has  the  same  advantages  as  the 
Lancashire  machine  has  as  compared  with  that  of  the  Pirani  type. 

The  Paper  also  contains  a  considerable  series  of  tests  with  arrange- 
ments of  the  Idnd  already  described,  from  which  the  following  results 
are  extracted.  The  test  shown  in  Fig.  3  relates  to  a  battery  consisting 
of  106  cells  with  a  discharge  rate  of  259  amperes  for  one  hour.  The 
network  had  an  inductive  load  with  a  power  factor  of  0-85.  The 
normal  load  of  the  network  was  35  kw.,  as  is  shown  at  the  beginning 


Fig.  2. — ALTERNATrvE  Connections. 

of  the  curve  m  Fig.  3.     The  output  of  the  polyphase  machine  wns 
43  kw.,  showmg  that  the  battery  set  took  8  kw.     The  load  on  the 
network  is  shown  by  the  curve  to  increase  to  108  kw.,  which  is  more 
than  three  times  the  normal  load.     At  first  readmgs  were  taken 
every  five  mmutes,  but  towards  the  end  at  mtervals  of  20  seconds. 
It  shoMs  that  the  battery  cut  in  and  out  in  a  very  satisfactory  manner. 
The  output  and  voltage  of  the  polyphase  machme  remain  constant 
even  after  the  battery  has  been  charged  or  discharged  for  five 
minutes  ;   this  is  to  be  ascribed  to  the  important  effect  produced  by 
the  self-exciting  winding  cd  on  the  auxiliary  machine  Z.     At  the 
beginnmg  the  buffer  tests  were  ordinarily  carried  out  with  an  un- 
loaded network,  with  a  normal  load,  and  with  a  maximum  load,  i.e., 
under  the  most  variable  conditions  for  the  battery.     But  it  was 
found  that  even  if  these  tests  went  off   satisfactorily  there  were 
intervening  stages  in  which  there  were  other  phenomena  not  so 
satisfactory,  such  as  a  kind  of  hunting,  or  perhaps  sparking.     A 
different  plan  was,  therefore,  adopted,  in  wliich  there  was  a  steady 
change  of  load  by  gradual  degrees,  the  changes  of  load  being,  there- 
fore, relatively  small  and  either  up  or  down.     Such  a  test  is  indicated 
in  Fig.  3  by  the  portion  on  the  curve  of  the  load  in  the  netwoi-k 
between  the  points  a  and  b.     Let  us  consider  the  output  of  the  poly- 
phase machine  and  the  voltage  of  the  network.     With  a  variation 
of  the  load  on  the  network  for  five  minutes  between  zero  and  84  kw. 
the  output  of  the  polyphase  machine  varied  from  the  mean  by  7-25 
per^cent.,  and  the  voltage  of  the  network  varied  from  the  mean  by 
2-15  per  cent.     Similarly  with  a  variation  of  the  load  on  the  network 
from  zero  to  108  kw.  for  20  seconds,  the  output  of  the  polyphase 
machine  varied  on  both  sides  of  the  mean  by  9-5  per  cent,  and  the 
voltage  of  the  network  by  4-4  per  cent.     Smaller  fluctuations  than 
these  seem  in  general  to  be  impossible  ;  if  an  attempt  is  made  to  get 
a  steadier  voltage  on  the  network,  then  we  get  greater  variations  in 
the  polyphase  machine.     Thus  in  another  test  with  a  variation  of 
load  on  the  network  from  zero  to  80  kw.,  for  five  minutes,  the  output 


of  the  poIyj)hase  machine  varies  from  th^  mean  hv  1!  !  p<^  «y-i».. 

while  the  voltage  on  the  network  f,v  1-73" 

with  a  variation  of  load  on  the  i,:.    :.    in  zero  to  ,_ 

seconds,  the  output  of  the  poiyphaw-  maohine  varied  bv  i 
while  the  voltage  on  the  network  vaii-d  by  3-0 
get  worse  results  for  the  machuie  output  "but  a  .  =  .... 
the  network.     It  may  be  mentioned  that  the  proper  di 
of  the  battery  in  those  tests  wa.s  greativ  '  "  ^*.doii* 

for  the  purpose  of  taking  an  extreme  (  .  ,o  ma/'Ie 

with  the  motor-generator  driven  sjTichronoasIy  and  awj'nchronoiwK' ; 
in  both  cases  the  series  transformer  was  insert <-d  in    '  '-.'aji 

shown  in  Fig.  I,  as  well  as  in  the  manner  nhown  i;  _        -i  all 

cases  similar  results  were  obtained  and  stable  running  was  found  in 
every  case.     But  the   tests  with   asychronous   rui  not 

carried  to  such  extreme  limits  of  load  "on  the  netwoi  .  nay 

safely  be  assumed  that  it  could  have  been  done  if  denued.  But 
with  asjTichronous  runnmg  it  ought  to  be  borne  in  -  '  *'  •  the 
Danielson  rotary  requires  synchronous  running.     If  ioas 

machine  is  taken  for  the  purposes  of  work  of  this  chat-cier,  the 
Danielson  rotary  ought  not  to  be  moimted  as  shown;  a     -        ' 
synchronous  motor  would  have  to  be  ased.     In  this  case  t' 
main  machines,  consisting  of  the  motor-generator  and  the  ;» 
machine,  are  mounted  on  one  spindle  ;   the  regulating  n; 
consisting  of  the  synchronous  motor  together  with  the  D  - 
rotary,  are  then  mounted  separately  on  another  spindle. 

Another  figure  (not  here  reproduced)  shows  how  a  rotary  can  be 
used  instead  of  a  motor-generator.  The  general  arrangement  is 
almost  exactly  similar  to  that  already  discussed.  The  direct-current 
voltage  of  the  rotary  is  sufficiently  uniform  to  be  capable  of  being 
used  for  the  excitation  of  the  polyphase  machine ;  thus  the  excitation 
takes  place  through  the  rotary  and  no  special  exciter  is  needed. 
Tests,  for  which  figures  are  given,  were  carried  out  with  this  arrange 


[  Fig.  3. — Load  Curtes. 

ment  with  satisfactory  residts  ;  the  discharge  rate  of  the  battery 
was  taken  to  1-78  times  its  proper  value.  Above  this  there  -was  a 
danger  of  lumting.  This  was  doubtless  due  to  the  Danielson  rotar}-. 
because  as  soon  as  this  was  cut  out  and  the  regulation  was  done  by 
hand  all  signs  of  the  himting  ceased. 

The  various  machmes  herein  ilescribed  were  made  specially  for  the 
tests,  or  rather  were  bought  for  that  pui'pose.  It  is  evident  that  they 
were  not  all  equally  suitable  for  the  various  nature  of  the  conditions 
under  which  they  were  used ;  thus  the  residts  in  practice  might  oe 
better  than  here  shown. 


SUPERIMPOSED  OR  "PHANTOM"  TELEPHONE 

CIRCUITS. 


Summary. — The  advantages  and  economies  of  superimposed  or 
■phantom"  telephone  circuits  are  discussed  in  this  article.  The 
balancing  of  existing  telephone  circuits  and  the  apparatus  (repotiting 
coils)  required  to  obtain  a  successfid  working  of  "  phantom  "  circuits  are 

describe  d  in  detau.  

It  is  well  known  tliat  increased  transmission  facilities  may  lie 
obtained  by  superimposing  on  two  existing  telephone  lines 
without  providing  additional  wires,  or,  in  other  words,  by 
makmg  two  telephone  circuits  do  the  work  usually  done  by 
three  such  circuits.  The  economies  possible  by  the  use  of 
superimposed  circuits  have  made  this  a  subject  of  considerable 
importance  to  telephone  companies  and  telephone  a«.iministra- 
tions.  In  the  past,  a  coil  of  similar  construction  t^o  the  '"  hedge- 
hog "  type  of  transformer  has  been  largely  used  for  this  purpose. 
With  the  increasing  length  of  telephone  lines  and  the  public 
insistence  on  a  lugh  standard  of  efficiency,  a  demand  has  arisen 
for  a  coil,  designed  on  scientific  lines,  which  will  admit  of  circuits 
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being  superimposed  without  serious  diminution  of  the  efficiency 
of  the  original  physical  circuits.  It  is  the  purpose  of  this 
article  briefly  to  outhne  the  practical  features  of  superimposed 
circuits,  and  to  describe  the  apparatus  which  has  been  developed 
for  use  in  such  circuits. 

Superimposed  Circuits. — The  superimposed  circuit,  in  its 
simplest  form  for  local  battery  working,  is  shown,  diagrammatic- 
ally,  in  Fig.  1.  The  two  metallic  circuits,  M  and  X,  are  referred 
to  as  the  physical  (or  side)  circuits,  the  third  circuit,  resulting 
from  their  combination,  is  called  the  superimposed  or 
"  phantom  "  circuit.  By  means  of  the  arrangement  shown, 
three  simultaneous  telephone  messages  may  be  transmitted 
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J.-K..  1. — Oltlixe  Wiring  of  a  Phantom  Circuit  for  Af  ^cvf.to  Lines 
CoxxECTixo  Two  Exchanges. 


over  the  two  physical  (or  side)  circuits.     One  message  may  be 
sent  over  each  of  the  physical  circuits,  and  the  tltird  over  the 
superimposed  or  combination  of  the  two  lines.     The  successful 
use  of  superimposed  circuits  necessitates,  however,  the  intro- 
duction into  the  physical  circuits  of  specially  designed  and 
well  l«ilanc(!d  repeating  coils.     Four  of  these  repeating  coils 
are  required,  one  at  each  end  of  the  two  side  circuits,  the  repeat- 
ing coils  being  connected  as  shown  in  Fig.  1.     The  repeating 
coils  R  are  shown  connected  to  the  switchboard  t4.*rniinals  8 
and  S',  on  one  side,  and  to  the  line  terminals  M  and  N  on  the 
other  side.     The  connecting  leads  C  and  E  join  the  middle 
points  of  the  line  windings  to  the  switchboard  terminals,  T,  of 
the  superimposed  circuit.     It  will  be  noted  that  the  system 
is  arranged  symmetrically  (as  regards  the  varioius  instruments 
and  conductoi-s  involved)  in  such  a  manner  that  the  terminal 
of  each  of  the  connecting  lines  to  the  super- 
imposed circuit  ron'nefts  equi-potential  ])(»int.s 
of  the  system  with  respect  to  all  other  t^'rmi- 
nals.     This  feature  is  essential  to  ensure  the 
perfect  balancing  of  the  8yst<>m.     It  is,  how- 
ever, equally  im])<)i-tant  that  the   repeating 
coils  intvo(lu<cd,  should  be  so  designed  as  to 
obviate    the    introduction    of    mutual    dis- 
turbance  between   the   regular    subscriber's 
stations    S   and   S,.    and    tlie   superimposed 
subscriber's  station  T.     For  common-battery 
working  a  son\ewhat  similar  circuit  arrange- 
ment may  be  used. 

For  rural  line  circuits,  \vlien>.  there  are  a 

number  of  telephone  seta  bridged  across  each   |^ li. 

physical    circuit,    the    superimposed    circuit 

may    be    formed    by    means    of    reii«Mitiiig 

coils   and    retardation    c(tils.    as    shown    in 

Fig.    2.      Here    the    re]>eating     coil     11     is 

connected  as  in  Fig.  1,  wliile  a  balanced  retardation  coil,  D.  is 

bridged  across  the  line  at  the  ])oint    Ir.in   which   the  su^i^T- 

imposed  circuit  is  to  be  brought  out 

It  is  commercially  possible  to  utilise  a  sui>erimi>«»sed  t4«lephoue 
circuit  for  tele[rra]ih  ])urposcs.  and  one  method  of  accomplishing 
this  is  shown,  schematically,  in  Fig.  3.  InterfenMice  K'tween 
the  telephone  and  telegraph  is  avoided  by  means  of  a  s\-Htem  of 
balancing,  using  impedance  coils  and  condensers  in  the  com- 
binati<nis  shown.     The  twr  telegraph  circuits  thus  obtained 


traasmitted  simultaneously  with^three  telephone  messages. 
It  may  be  mentioned  here  that,  by  a  modification  of  the  arrange- 
ment, shown  in  Fig.  3,  placing  the  telegraph  circuits  on  each 
metallic  wirC;  it  is  possible  to  obtain  four  telegraph  and  three 
telephone  circuits.  As  each  telegraph  circuit  may  be  duplexed, 
a  total  of  11  simultaneous  messages  may  be  transmitted  over 
the  existing  four  wires. 

Repeating  Coils. — The  first  requisite,  in  order  to  establish 
well  balanced  and  efficient  superimposed  circuits,  is  to  have  the 
metallic  lines  in  perfect  condition.  The  necessary  precautions, 
which  must  be  taken  to  secure  this  balance  on  existing  lines 
(or  on  lines  to  be  constructed)  are  dealt  with  under  the  heading 
of  Line  Construction.  Having  obtained  the 
required  balance  in  the  telephone  hnes  pro- 
per, it  is  equally  important  to  inseit  repeat- 
ing coils,  which  have  been  specially  con- 
structed for  this  purpose.  A  rej^ating  coil, 
in  order  to  be  suitable  for  superimposed 
working  must  possess  the  following  charac- 
teristics, enumerated  in  the  order  of  their 
importance  : — 

(a)  Perfect  electrical  balance. 
(h)  High  efficiencv.  both  for  transmission 
and  ringing. 

(c)  Low  ohmic  ie.si.>tance. 

(d)  High  insulation  between  the  various 
windings. 

The  Western  Electric  Company  a  number 
of  years  ago  produced  a  repeating  coil,  known 
as  the  No.  37 — ^A,  which  was  designed  to  em- 
body all  these  characteristics.     This  coil  was 
designed  primarilv  with  a  view  to  obtaining  a  high  ringing 
efficiency  on  long  open  wire  and  cable  trunk  hnes,  and  it  has 
been  largely  used  for  this  purpose.     In  order  to  obtain  the 
required  ringing  efficiency  it  was  necessary  (at  the  time  when 
this  coil  was  designed)  to  make  the  coil  of  somewhat  large 
proportions.     Recent   development   work   has   resulted   in   a 
substantial  reduction  in  dimensions,  and  a  repeating  coil  has 
been  designed,  which,  although  considerably  smaller  in  bulk,  is 
more  efficient,  in  every  respect,  than  the  older  pattern.     It  is 
known,  commercially,  as  the  No.  4006-A  Repeating  Coil.      The 
two  coils  are  shown  in  Fig.  4,  the  scale,  placed  alongside  in  this 
photographic  reproduction  showing  the  difference  in  dimensions. 
Each  coil  is  provided  with  the  wiring  diagram  shown  in 
Fig.  5.     The  numbering  of  terminab  is  related  to  the  direction 
of  each  winding  in  accordance  with  the  following  simple  and 
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OlTLtXK  WlBTXO  OF  A  PhaNTOM  CiBCUIT   FOB   LONG   MaONETO  SUBSCRIBER 

Links.     (Limited  to  Code  RiNorxo.) 

8]>ecific  rule.  Cc.nnecting  an  r(r» -numbered  terminal  of  one 
winding  to  an  o</./-numWn.>d  terminal  of  another  >ymdinu. 
ensures  that  these  two  windings  become  connected  « 
ill  series.  It  will  W  seen  that  there  are  four  sepa.-.  ---- 
accessible  windings  on  this  reix%iting  coil.  When  connected  lor 
sui>erimpased  workinc  these  windings  an^  joined,  two  and  two, 
the  middle  i>oint  Ix-inc  brought  out  to  form  the  line,  leading  to 
the  sui><rimi>osed  circuit.  The  connections  obtained  are 
shown  in  Fig.  (1.     The  winding  designated  1.  2  m  tig-  6  w 


hinations  sliown.      l  Ue  vwr   UMegrapn  circuus  luus  .m.ij»..ru     r...w»u  .,.  i  .^.  v..      ^  ..v-    ,,...^....^    V        j   a  ;«   V\a    ^i    therebr 
may  be  worked  duplex,  so  that  four  Udegraph  messages  may  be  I  formed  by  connecting  terminals  1  and  6  in  rig.  o,  i-uc      j 
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niakijig  one  series  winding  2,  1,  6,  5.  By  the  joining  up  of 
terminals  3  and  8  in  Fig.  5  a  series  winding  4,  3,  8,  7  is  obtained, 
corresponding  to  the  connection  A,  C,  B  in  Fig.  6.  It  should  be 
noted  that  terminals  1  and  2  in  Fig.  5  are  not  the  same  as  those 
designated  1  and  2  in  Fig.  6.  The  nomenclature,  shown  in 
I  Fig-  6,  is  the  one  adopted  by  the  Post  Office,  and  as  their 
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Fig.  3. — Areangement  for  Sending  Three  Telephone  and  Eight 
Telegraph  Messages  Simultaneously  over  Four  Wires, 

method  of  testing  this  repeating  coil  will  now  be  described,  it 
will  simpUfy  matters  if  we  adhere  to  the  Post  Office  notation. 

In  the  "  Post  Office  Electrical  Engineers'  Journal,"  July, 
1915,  the  following  description  was  given  of  the  tests,  specified 
by  the  Post  Office  for  coils  of  this  type  which  they  use  in  con- 
nection with  loaded  superimposed  circuits. 


Fig.  4. — Relative  Sizes  of  Repeating  Coils  No.  37- A  and 
No.  4006-A. 

A'o.  1. — Test  for  Winding. — The  connections  for  this  test  are 
shown  in  Fig.  7.  A  single  dry  cell  is  connected,  through  a  key, 
to  terminals  1  and  2.  Terminals  A,  C  and  B,  C  are  connected 
in  turn  to  a  galvanometer  "  G,"  and  on  depressing  the  key  the 
"  throws  "  on  the  galvanometer  should  be  in  opposite  directions 
for  the  coils  compared.     A  similar  test  is  made  with  terminals 


Fig.  5. — Wiring  Diagram  of 
No.  4006-A  Repeating  Coil. 


Fig.  6. — Repeating  Coil  No. 
4006-A,  connected  for  "  Pilvntom  " 
Working. 


A,  C  connected  to  the  battery,  and  B,  C  and  1,  2  connected  in 

turn  to  the  galvanometer  ;  1  to  the  same  terminal  as  B  and  2  to 

^he  same  terminal  as  C.     The  "  throws  ''  on  the  galvanometer 

liould  now  also  be  in  opposite  directions  for  the  coils  compared 


No.  2. — Meamrement  of  the  Difference  helwej^n  the  Cajfi 
of  the  two  halves  of  the  winding  A,  B  ia  th«»  winding  1,  2.     Thp 
apparatus  used  is  an  alternating-curr»-nt  !      '  -        -      -  -  -    ,f 
5,000  ohms  non-reactive   ratio  arnrm,  an'i  r 

condemers.     Current  is  supplied  to  thi.s  bridj^e  from  a  "  howkr" 
through  a  balanced  and  screened  tramfornier.     Before  making 
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Fig,  7. — Test  for  Direction  of  WnrprNcs. 

a  measurement  on  the  repeating  coils  it  is  necessary  to  balanc<> 
the  two  variable  air  condensers,  ar^  shown  in  Fig.  8.    <'  r 

No.  1  is  set  in  the  middle  of  the  scale,  and  a  balance  is  w.^ ....i^.-d 
by  varying  condenser  No.  2  until  absolute  silt-nce  e.xists  in  the 
receiver.  The  bridge  is  then  joined  up,  as  shown  in  Fig.  9, 
and  a  balance  is  obtained  by  varying  condenser  No.  1.    The 
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Fig.  8. — Bridge  for  Measuring  Out-of-Balaxce  CAPAriT^-  between- 
Windings  of  Repe.\ting  Coil. 

reading  on  condenser  No.  1  will  then  be  a  measure  of  the  out-of- 
balance  capacity  between  the  two  halves  of  the  primary  and 
secondary  windings,  and  this  should  not  exceed  10  micro- 
microfarads. 

Note.— The  requirement  of  an  out-of-balance  capacity  not 
exceeding  10  micro-microfarads  is  only  considered  necessary 
where  the  superimposed  circuit  is  loaded.    For  non-loaded 


Fig.  9.— Repeating  Coil  under  Test  fob  Out-of-Balakck  Capacity. 

superimposed  working  the  repeating  coils  used  are  allowed  to 
show  an  out-of-balance  capacity  of  30  micro-microfarads. 
^  No.  3.— Effective-Resistance  Balance.— Yoi  t^sts  of  effective- 
resistance  balance  the  termiuals  are  connected  aa  shown  iii 
Fig.  10.  With  5005 Q non-reactive  ratio  arms,  biUanco  must 
be  obtained  on  the  slide  wire  between  two  poinds  0-025 ii  from 
the  centre  of  the  scale.  This  is  equivalent  to  a  ratio  Ivt  ween  the 
hmits  of  1-001  and  0-999. 

No.   4:.— Impedance  Balance.— For  the  test  of  imptHlance 
balance  the  terminals  are  connected  Jis  shown  in  Fig.   11. 


Fig.  10.— Method  ofTksting  KKKhxTivK  Resist.vnce  Bau\.n«  r.  ...• 
Windings  in  Rei'eating  Coil. 

With  5,000-050  non-reactive  ratio  arms,  biUance  must  Ihj 
obtained  on  the  shde  wire  between  the  same  limits  as  in  Test  3. 
This  is  equivalent  to  -  ratio  k-tween  the  I'mits  of  l-tKKKH 
and  0-99999. 
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No.  5. — Power  EJwiency. — The  power  efficiency  is  tested 
\^th  a  sine-form  alternating  current  at  two  frequencies,  such 
that  27r/--]00  and  5,000.  The  test  at  the  lower  frequency  is 
made  with  80  volts  impressed  upon  either  the  winding  A,  B  or 


Fio.  11.— Impedance  Balance  Test  of  Repeating  Coil. 

1,  2,  whilst  u  iKm-roactivci  load  of  1.000  oluns  is  ronufctcd 
acnjss  tlie  other  winding.  Tlie  t'lHcicncy  under  this  ronditi<»ii, 
a)id  when  the  windings  ai-e  interchanged,  must  not  be  less  than 
55  per  cent.     The  test  at  the  higher  frequency  is  made  under 
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Fi(j.   12. — ronnoN  of  a  Tiikoich  C\w\\t,  whk  ji  has  been  made 

A\  AII.Mil.K     K«ll{    .Sri'KlMMI'r),S|N(;     I'OK    A    .MKIRT    DISTANCE. 

similar  conditions,  except  that  the  testing  run-eiit  is  1   milli- 
nmpero,  and  tiu!  efficMency  must  not  1)(*  less  than  i^O  per  cout. 

No.  G.—hisvlatioii.—  Tht'  direct-current  insulation  between 
the  windings  A,  B  and  1,  2,  tesU-d  from  the  terminals  of  the 
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I'll..     14.— LoSU    THROliiM    ("iKri  IT.    WUUU    l>    t  TILI>EU    TxHn    .--HOHTr.R 
n|STANrE,S  ALONO  THE  ROITK.  FOB  INTERMEPIATE  TB*mr. 

(oniplct^'d  insdumcnl.   inn.>t   not    Iv  less  than   l(^"l  uirgohms 
wluvn  t»'>ltd  with  100  vol(,>^. 

Pincticol  .ipp'icadons.- — It  would  be  impossible  to  give  a 


complete  list  of  the  numerous  combinations  which  arise  in  tke 
application  of  superimposed  circuit?,  but  a  few  t^-pical  examples 
are  shown  in  Figs.  12  to  14.  Th^  principle  of  superimposed 
working  is  especiaUv  appUcable  to  certain  cases,  such  as  for 
long  distanre  work  where  the  voi  iiue  of  business  is  such  that 
two  circuits  usually  suffice,  but  where  there  is  an  occasional 
demand  for  an  extra  circuit.  In  tliis  case  the  superimposed 
circuit  may  be  u.sed  as  a  call-wire  circuit  as  occasion  demands. 
Superimposing  is  also  very  advantageous  for  use  in  connection 
with  a  traffic  in  places  where,  for  a  short  period  each  j'ear,  there 
is  a  much  hf*a\'ier  demand  than  can  be  met  with  the  maximum 
circuits  warranted  by  the  j'early  traffic. 

{To  he  concluded) 


CORRESPONDENCE. 


THE  DESIGN  OF  TRANSFORMERS. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  In  the  article  on  "The  Design  of  Stationary  Trans- 
formers," by  Messrs.  Cabot  and  f'airns.  published  in  your  issue 
of  the  1st  inst.,  there  are  some  errors  which  may  l)e  worth 
noting  for  the  benefit  of  designers  who  wish  to  employ  their 
method.  The  irference  towards  the  Iwttom  of  the  first 
cohimn  of  page  945  to  Fig.  2  should  read  Fig.  1  ;  and,  in  this 
latter  figure,  in  the  last  line  but  one  under  the  heading 
■■  Punchings,'"  1-5D  is  in  both  cases  a  sUp  for  0-15D.  Agam, 
the  core  dimension  0-55D  should  be  0-53D  in  order  to  give  (as 
is  evidently  intended)  a  svmmetrical  core  section.  Further, 
the  figure  in  the  yoke  height  .''honld  be  1*85  insti-ad  of  1-84. 
These  con-ections  will  involve  changes  in  all  the  formula!  for 
the  j)tinchings.  It  may  be  noted,  too.  that  by  suitable  arrange- 
nu'Ut  it  is  easv  to  reduce  the  number  of  these  formulae  from 
12  to  8. 

A  ])oint  with  which  the  autluirs  of  the  Paper  have  not  dealt 
is  that  the  best  result  is  obtained  by  using  an  uvsymmetrioal 
section  f<^»r  the  core.     ^Vith  a  yoke  of  double  the  area  of  the      ■• 
tile  de])arture  from  symmetry  should  Ix*  greater  than  in  ;ia 
usual  tyjHv — I  am,  &c., 

Sunderland.  Oct.  16.  W.  Tolmk  Maccall, 
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TR.\NSF(1RMER  ("ORE  LOSS  AS  AFFECTED  BY  TRIPLE 

i[\RM(»NI«  S. 

TO  THE  EDITOR  OF  THE  FLEfTRiriAN. 

Sir:  In  the  issue  of  The  Ele<  trk  ia\  for  SepJ.>uil>er  ITih 
I   notice  that  a    Paper  entitled   "Transformer  ('<u-e   Loss  as 
.MTected  Ity  Triple   1  lannonies,"  was  n-atl  In-fniv  ihe   British 
AHS(»ciatiou  by  Me.ssi"S.  H.  M.  Larey.  B.Sc.  and  C  II.  Stublii' 
B  Se.     One  would  gather  from  a  |><  rusjil  «»f  the  Paper. 
Ii>ln'd.  that  the  authors  r(Ui.sider  the  exiKTinK-nts  they  d 
to   Im'   novel,  as  they  make  little    refer.'iue  to  previous  w 
on  the  subject.     1  .should  like  to  point  <mt,  however,  that 
effeet.»  whieh  they  deseril»e  were  fiist  p«tinto<l  out  by  ni  ' 

article  entitled  *'  Wave  ShajM's  in  Throe  Phase  Transfn; 
|)ublished  in  The  Electrician  10  years  ago  on  NovemlxT  liuh, 
l'.H)5.     .\  further  article  appeared  »»n  January  5th.  P." 
sonie  corresp«»ndencc  on  May  ISth  of  the  same  year.     •"^' 
lhes<'  dat4's  thi>](.  have  l)eeu  s<>veral  Papers  and  articles  it!ii> 
lished  by  others  making  reference  to  these  effects  and  tli^  ir 
]uartiral  Uaring.  b«tth  iu  English  and  .\meriean  journals.     Ii 
,,,.......  to  nte  rather  extraordinary  that    M- - 

-^  did  not.  apparently,  look   up  r. 
work  on  the  sulqeet  before  writing  their  Pajvi 
do  sit  fhey  will  find,  incidentally,  that,  any  .<  ' 
tier  due  to  lower  Hon  lo.ss  in  a  .star-to-star  ti 
mon*  than  offset  bv  other  disadvantages  due  to  tripK*  h 
voli  -(iuj;  l)»tweeli  line  wires  and  eart  h .     I  am.  A 

•^  -adv,  0(t    I  K.<    Tun 
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THE  "DISCHARGE  TUBE  "  USED  AS  A  WIRELESS 

VALVE. 

BY  G.  W.  WHITE,  M.SC. 

All  "  gas  valves  "■  used  up  to  the  present  utilise  the  electron 
emission  from  glowing  filaments  as  the  telephone  current,  this 
current  being  influenced  by  potential  changes  on  a  metal  grid 
or  gauze  through  which  it  must  pass  to  the  anode.  The  author 
has  been  successful  in  using  the  current  set  up  when  two  ordi- 
nary electrodes  are  fixed  opposite  one  another  and  maintained 
at  a  high  P.D.  in  a  rarefied  gas.  To  obtain  the  necessary  big 
current  for  convenient  values  of  the  P.D.,  a  large  vessel  should 
be  eniployed,  and  an  intermediate  electrode  which  does  not 
introduce  much  resistance. 

A  glass  tube  of  length  20  cm.  and  diameter  5  cm.  was  used, 
tiic  cathode  being  an  aluminium  disc  fixed  6  mm.  below  the 
intermediate  electrode  which  consisted  of  a  copper  disc,  filling 
the  tube  and  provided  with  three  holes  of  diameter  1-3  cm.  The 
nature  of  the  anode  was  of  little  importance  ;  an  aluminium 
wire  sufficed.  The  best  gas  pressure  was  such  as  would  make 
the  edge  of  the  "cathode  dark  space  "  just  touch  the  porfo- 
]-ated  plate  ;  the  valve  was,  however,  eft'ective  if  the  pressure 
was  as  high  as  3  mm. 

The  conditions  have  not  yet  been  determined  whicli  \\[\\ 
yield  a  valve  to  compare  in  sensitiveness  with  the  present  ones 
employing  a  glowing  cathode,  and  a  higher  potential  (400  to 
800  volts)  is  required  to  get  the  discharge  in  air  ;  this  potential 
can  be  considerably  decreased  by  using  the  rarer  gases. 

A  valve  based  on  this  principle  has  two  advantages  :  It  dis- 
penses with  the  filament  and  heating  battery,  and  is  not  sensi- 
tive to  small  pressure  changes.  It  is  only  effective  for  "  wire- 
less "  frequencies,  and  would  be  useful  where  long  life  is  essential 
and  the  value  of  the  magnification  unimportant. 


RELATION  BETWEEN  STEAM  TURBINE  RATING  AND 

WATER  RATE. 


Ill  a  Paper  i)re.sente(l  at  the  recent  convention  of  the  Association 
of  Iron  and  Steel  Electrical  Engineers,  held  at  Detroit,  U.S.A.,  Mr. 
P.  M.  Lincoln  referred  to  the  economy  wrought  by  the  units  installed 
during  the  past  year  in  the  power  house  of  the  Interborough  Rapid 
Transit  Co.  of  New  York  as  the  high-water  mark  iir  steam -turbiiie 


8         10        12        14        16        18 
Capacity  in  thousands  of  Kw. 
B ELATION    OF    WaTER    RaTES   TO   TURBINE   RaTINGs 

operation.  Under  specified  conditions  of  operation — namely-,  200  lb. 
boiler  pressure,  120  deg.  superheat  and  29  in.  vacuum — the  economy 
j^is  even  better  than  the  guarantee  of  11-27  lb.  of  water  per  kilowatt- 
'lour  at  the  'bus  bars.  Up  to  date  this  is  the  best  water  rate  ever 
secured  by  any  apparatus  deriving  its  power  from  steam.  Such  high 
economy  is  due  in  considerable  part  to  the  large  size  ©f  the  particular 


unit.  The  normal  rating  of  this  unit  i«  .30,fKXi  kw.,  bat  in  acUial 
practice  it  has  been  found  to  be  good  for  fr)m  10  to  15  per  cent  more 

than  this. 

The  curves  herewith  show  the  relation  l^etwccn  the  output  of 
steam-turbine  units  and  the  water  r.^h-^  ;it  t},<    "         "  ,. 

results  for  throe  conditions  of  steam  .siippi'..     \\  ,-r 

conditions,  the  Hlope  of  the  water-rate  curve  is  much  more  than 
indicated  in  these  curves,  since  steam  cf)nditior:      '  '        ;t 

size.     It  is  only  in  plants  using  unitH  of  the  lai .  ^ 

to  secure  the  higher  vacua,  supfrheats  and  ^KJile^  Y>rcflKurw«  that 
add  so  much  to  economy  in  water  rate.  A  plant  operating  a  1  ,<)(M)  tw. 
unit,  the  author  maintained,  would  not  save  enough  in  fuel  Ut  make 
it  pay  to  instal  the  boiler  and  condenser  equipment  neccKsary  to 
secure  the  highest  po.ssible  superheat  and  vacuum,  while  in  ■-  ■? 

a  30,000  kw.  unit  the  installation  of  .such  equipment  w 
handsomely. 

p]cononiy  in  water  rate  is  not  the  only  advantage  |K).H.sfs.-i/fl  bv 
the  large  size  unit.  An  increase  in  the  amount  of  loaf!  l*ring->  econo- 
mics in  ])ractically  every  direction.  For  instance,  thcn5  in  no 
inherent  reason  why  a  plant  containing  a  given  nunil»er  of  ."JO.lHj*)  kw . 
units  should  require  a  larger  number  of  attendants  for  turbine  and 
generator  operation  than  one  containing  the  same  numlfcr  of 
1,000  kw.  units.  There  usually  are  a  larger  number  provided  in  the 
30,000  kw.  i)lant  for  the  i>urpose  of  securing  a  higher  degree  of 
reliability  rather  than  from  anv  ftmdamental  nece.ssitv. 


A  METHOD  FOR  MEASURING  EARTH  RESISTIVITY.* 

BY  FRANK  WENNER. 

A  knowledge  of  earth  resistivity  may  be  of  value  in  determining 
something  of  its  composition,  such,  for  example,  as  moisture  content, 
whether  or  not  it  contains  oil  or  ore  of  high  conductivity,  &c.,  or  in 
the  calculation  of  damages  to  pipe  .systems  by  the  return  current  of 
street  railway  systems.  For  some  of  these  or  other  reasons  we  may 
wish  to  determine  the  resistivity  of  limited  portions  of  the  earth. 

For  those  cases  in  which  we  desire  the  resistivity  of  a  fairly  large 
portion  of  earth,  extending  to  a  considerable  depth,  or  where  there 
are  reasons  why  the  measurement  should  be  made  without  disturb- 
ing the  portion  to  be  measured,  the  following  method  is  suggested. 

Four  holes  are  made  in  the  earth  approximatelv  imiformly  spaced 
in  a  straight  line.  The  diameter  of  the  holes  is  not  more  than 
10  per  cent,  of  the  distance  between  them  and  all  extend  to  approxi- 
mately the  same  depth,  which  is  usually  that  at  which  we  are  most 
concerned  with  the  resistivity.  In  each  hole  is  placed  an  eh-H-trode 
which  makes  electrical  contact  with  the  earth  only  near  the  bottom. 
Two  of  these  electrodes  serve  as  current  terminals  and  two  as  poten- 
tial terminals  in  the  measurement  of  the  resistance. 

Knowing  the  resistance,  the  depth  of  the  holes  and  the  distance 
between  them  we  have  data  from  which  the  effective  resistivity 
in  the  vicinity  can  be  calculated. 

Where  a  is  the  distance  betwc^en  the  holes.  6  is  the  depth  of  the 
holes,  /J  is  the  resi.stivity.  and  R  the  measured  resistan:>e.  then 

47rffR 4ffaR 

P^  ^a-  2a      ~     H    '      ■     • 

where  n  varies  between  1  and  2  according  to  the  ratio  of  the  doptli 
of  the  electrodes  to  their  distance  apart.  If  the  holes  are  not  in  a 
straight  line  or  are  not  of  a  imiform  depth  or  sMacing  the  resistivity 
is  easily  calculated  from  the  depth  of  each  of  the  holes  ami  the  dis- 
tance of  each  from  each  of  the  other  three. 

Concerning  the  resistance  measui-ements  there  is  in  genend  no 
need  for  a  high  accuracy.  There  is.  theivfore,  no  reason  why  wo 
may  not  use  an  ammeter  for  measuring  the  current  and  a  volt- 
meter for  mensuring  the  .•esulting  ditYeitmce  in  ^wtential  between 
the  potential  termin.ds,  providing  no  curivnt  is  drawn  from  tho-s,- 
terminals.  As  the  voltage  to  be  measured  is  low  and  the  rt\sistam-e 
between  electrodes  and  eaith  high,  errors  would  be  intmductMl  if  the 
ammeter-voltmeter  metliod  were  us(>d  in  the  onlinary  way. 

The  following  potentiometer  arrangement,  u.sing  alternating 
current  to  obviate  the  more  serious  ditVuulties  which  might  anso 
on  account  of  polarisation  with  direct  current,  .^cms  to  answer  the 
purpose  fairly  well.  The  current  terminals  or  electrodes  are  con- 
nected to  a  source  of  alternating  voltage  of  suitable  value,  and 
across  the  line  is  connected  a  step-down  transformer,  the  low  voltage 
side  of  which  is  connected  to  the  ends  of  a  slide  wiiv.  One  of  the 
potential  terminals  is  coimeeted  to  one  end  of  the  slide  wire  and  the 

*  From  the   ■  Journal '"  of  the  Washington  Academy  of  Scfences. 
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other  through  a  vibration  galvanometer  to  the  adjustable  contact 
on  the  slide  wire.  An  ammeter  is  connected  into  a  lead  to  one  of  the 
current  terminals  and  a  voltometer  across  the  ends  of  the  sUde  wirp. 
On  account  of  the  polarisation  at  the  current  electrodes  a  variable 
inductance  is  connected  into  one  end  of  the  leads,  for  the  purpose 
of  bringing  the  test  current  in  phase  with  the  voltage  of  the  low  side 
of  the  transformer. 

If  then  adjustments  are  made  so  that  no  current  flows  through 
the  galvanometer,  the  position  of  the  sliding  contact,  the  value  of 
the  test  current,  and  the  voltage  acro.ss  the  slide  wire  are  read,  \\c 
have  data  from  which  the  resistance  R  is  readily  calculated. 

From  the  measured  resistance,  and  the  depth  and  distance 
between  electrodes  a  value  may  be  obtained  for  the  effective  resis- 
tivity as  explained  above.  The  value  dejiends  mainly  upon  the 
resistivity  in  the  neighbourhood  of  and  between  the  potential  elec- 
trodes, and  very  little  upon  the  resistivity  at  distances  from  either 
of  these  electrodes  equal  to  half  the  distance  between  the  current 
electrodes. 

So  far  the  method  has  been  used  only  for  determining  resistivi- 
ties in  a  region  very  close  to  the  surface,  a  few  metres  or  less  in 
radius.  To  measure  the  effective  resistance  of  a  much  larger  portion 
of  earth  extending  to  a  considerable  depth,  the  electrodes  would 
be  placed  much  farther  apart.  Such  a  measurement  might  be  of 
assistance  in  locating  deposits  of  ore  of  high  conduftivjtv. 


LEGAL  INTELLIGENCE. 

W.  Sunderland  v.  Econo.niseri  (Ltd.). 

f)ii  Tuesday  .Mr.  Justico  Ilidlcy  and  a  si)ecial  jury  heard  this  action  for 
damages  for  alleged  wrongful  disniis.sal  from  the  sole  selling  agency  for 
Economiscrs  for  "^'orks.,  Notts.,  and  JJerby  and  the  city  of  Lincoln.  The 
agency  agreement  was  dated  Aj)ril  18,  1912  and  defendants,  while  ad- 
mitting that  £10  commission  was  duo  on  one  order  for  a  £200  economisor, 
contended  that  they  were  justified,  under  its  terms,  in  determining  the 
agreement,  hccau.se  j)laintitl  was  not  carrying  out  his  work  in  the  way 
they  rcMjuircd. 

.Mr.  McCam,,  K.C.  (for  j)laintifT)  said  the  cf)rrespondence  between 
|)IaintifT  and  defendants  diseusKcd  the  possibility  of  introducing  the 
economisers  into  various  electricity  supply  undertakings.  One  of 
defendants'  letters  to  j)iaiiitilT  said  :  "  W'c  want  to  supply  economisers 
in  the  West  Hiding  to  show  Messrs.  (ireen  we  can  comi)ete  with  them,  so 
to  speak,  at  their  own  l)ack  door."  Mr.  Sunderland,  who  was  allotted 
shares  in  the  new  comi)any,  was  apj)ointed  for  five  years  on  a  commission 
of  r>  per  cent,  on  the  net  easli  received  by  the  firm  for  the  business  he 
introduced,  with  a  proviso  that  in  res])ect  of  ail  economisers  .sold  to  boiler 
makers  and  engineers  the  commi.ssion  shoidd  be  2^  per  cent.  Mr. 
Sunderland's  a])pointment  was  terminated  after  only  11  months,  though 
a  n(!w  economiser  would  naturally  be  somewhat  difficult  to  place  on  th<' 
market  and  he  was  handicai)ped  for  several  nif)nths  by  the  absence  «if 
literature  and  eatalofzues. 

I'l.AiN  iiKK(iii  his  evidence)  said  there  was  delay  in  producing  an  econo- 
miser wliieh  would  serve  as  sample,  and  it  was  December  before  he  got 
fairly  tfi  work  oti  the  business.  He  travelled  also  in  supcrheatxTs.  but 
that  did  not  iirejudicc  his  canvass  for  defendants.  In  cross-examinntion 
he  admitted  that  defendants  had  written  complaining  tliat  they  could 
not  get  from  liim  tiie  information  they  wanti'd  as  to  his  calls  upon  various 
firms.  They  also  wrote  that  such  a  district  must  not  lie  fallow.  Ilis 
nude:  tikijig  had  been  to  notify  di-fendan'ts  when  there  was  anythnig  to 
rcjxirt. 

As  the  next  witness  was  ))eing  called,  the  foreman  of  the  jury  notified 
that  fliey  had  heard  enoujih.  and  if  the  rest  of  the  evidence  did  not  add 
materially  to  ])laintilT's  case  they  should  lind  against  him. 

His  l-nidshi])  thereupon  entered  judgment  for  KconomiscrH  (Ltd.), 

Electricity  Works  Valuation  Appeals. 

The  \  alii.ii  Kill  Appeal  ( 'ommiltcc  for  (he  County  of  UoxbuPth  recently 
held  a  (onrt  to  hear  appeals,  including  that  of  the  Kleclrie  .Supply  Corpn. 
(Ltd.)  imainst  the  assessment  of  their  station  at  Melrose  iM-in^-  ontiTisi 
at  £<>.")  find  the  mains  at  £2.'>. 

.Mr.  K.  HoWAUi)  Coi.UNs  (for  the  company)  said  that,  unfortunatoly, 
his  clients'  undertaking  showed  no  profit,  and  if  the  valuation  was  to  ix" 
worked  out  in  the  ordinary  method,  the  revenue  or  ))ro(il  principle,  the 
valuation  would  he  nil.  The  Arbroath  ca.xe  decidiyl  (hat  the  best  inelhi«l 
of  ascertaining  the  yearly  value  was  (he  revenue  or  jirnhis  jirinoiple.  His 
opinion  was  (hat  (here  .-should  not  be  any  sun.  whatever  en(ore<l  in  the 
valua(ion  roll,  luit  his  clients  wordd  sidimit  to  he  a«8esj«o«i  on  a  oum  of  £20. 

Kor  respondents,  Mr.  Hknstkd  said  that  in  that  ease  the  revenue  prin- 
ciple of  vnhiation  had  broken  down.  The  compnnv  had  hrt-n  working  12 
year.«!.  and  on  the  revenue  basis,  as  far  as  he  coul'i  1  never 

shown  any   iirotits  at   all.      I'nder  these  cucuni  bo  ex- 

|<edient  to  ahaniion  (he  reviMuie  principle  m  favour  ot  some  other  ni  «ini«?r 
to  arrive  at  tiu-  valuation.  He  sidunitted  that  circumstances  ha<l  arinen 
which  r«>n<ler(-d  it  nece.s,sary  (o  reconsider  that  figure.  Whilst  admitting 
that  (he  undertaking  showed  no  prolit.s.  he  diil  (hink  that  the  incream- 
in  its  Ki"<ws  receipts  (niglu  (o  be  (aken  into  .account. 

I'llimnlely  tin-  parties  agretvl  to  a  valuation  of  £21. 


At  Dundalk  Quarter  Sessions  last  week  the  Urban  Council  appealed 
against  the  assessment  of  the  electric  supply  works  on  account  of  the 
valuation  l>eing  too  high,  while  the  gas  compan}-  appealed  on  the  ground 
that  it  was  too  low.  The  assessment  commi>>iiiner  placed  the  valuation 
at  £440,  but  the  Council  thought  it  should  not  be  higher  than  £255.  After 
hearing  evidence,  the  appeal  was  dismissed,  as  was  an  appeil  by  the  gas 
company  against  the  assessment  of  the  gas  works. 


Baldocks  Telegraph  Instraments  Co.  'Ltd.)  v.  British  Tele- 
graph Instruments  Co.  'Ltd.) — 1-^st  we(  k  Mr.  .Justice  Sargant  made 
perjK-tual  an  ex  jjarte  injunction  restraining  the  British  Telegraph 
Instruments  Co.  (Ltd.)  from  presenting  a  petition  to  wind  up  plaintiff 
company.  His  I>ordship  .said  a  consent  brief  on  behalf  of  defendant 
company  must  be  produced,  and  the  injunction  would  apply  so  long  as 
an  alleged  debt  of  £155  was  in  dispute. 

Osram  Latnp  Works  (Ltd.)  v.  PopVs  Electric  Lamp  Co.  (Ltd.) 

Th'- Court  of  Ajijied  will  not  liear  the  appeal  of  plaintiffs  in  this  case  from 
the  judginent  of  Mr.  Justice  Joyce  before  Nov.  s. 

Adail  Electric  Co.  (Ltd.) — On  the  petit  ion  of  a  creditor,a  winding-up 
ortler  wa>  made  atraiiist  this  company  on  Tuesday. 


PATENT   RECORD. 


SPECIFICATIONS  PUBLISHED. 
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COMMERCIAL  TOPICS. 


The  Light 
Electric 
Delivery  Van. 


We  call  attention  in  our  Electric  Vehicle  Pro- 
gress Supplement  this  month  to  the  introduction 
into  this  country  of  p.n  inexpensive  battery- 
propelled  delivery  van  for  the  use  of  tradesmen 
and  others  who  require  a  simple  a,nd  economical  means  of  mechanical 
transport.  The  vehicle  referred  to  is  being  imported  from  America, 
and  the  general  design,  coupled  with  the  fact  that  the  price  is 
moderate,  should  encoura.ge  considerable  svAes.  An  ?an?.lysis  of  the 
field  of  mechanical  transport  seems  to  indicate  that  there  is  an 
inherent  prospective  demand  for  this  class  of  vehicle  over  here,  and 
we  trust  that  those  who  are  in  a  position  to  encourage  its  use  will 
make  every  effort*  to  do  so.  Petrol  vans  in  the  hands  of  unskilled 
drivers  are  a  costly  means  of  trade  transport,  chiefly  by  reason  of 
the  high  speeds  at  which  they  can  be  driven  and  the  heavy  repair  and 
maintenance  charges  which  result.  These  latter  are  an  undue  tax 
upon  the  trader,  who,  however,  feels  that  to  be  up  to  date  he  must 
have  mechanical  rather  than  horse  or  hand  delivery  for  his  goods. 
The  light  battery-driven  van,  though  at  present  higher  iii  price  than 
the  petrol  vehicle,  can  show  better  in  running  cost  and  maintenance 
and  repair  items,  and  on  this  account  it  should  have  a  good  future 
in  trade  delivery  work,  where  it  is  a  real  necessity  of  the  times. 

*         *         *         * 

itf      PI    ♦  •    1     There  are  many  trading  organisations  which  deal 
D   trS  S  directly  with  the  public,  and  we  have  in  mind 

particularly  the  ironmonger,  the  large  store,  the 
furnishing  draper  and  the  jeweller.  These  might  with  every  advan- 
tage to  the  electrical  industry  handle  certain  lines  of  goods  which 
are  likely  to  appeal  to  the  public  taste.  These  goods  include  tal;le 
utensils,  fans,  electrical  novelties  and  electro -plated  apparatus.  The 
majority  of  these  traders  may  be  classed  under  the  generic  heading 
of  '•  non-electrical  distributors."  The  manufacturer  or  the  factor 
is  principally  concerned  with  this  class  of  trader,  because  of  the 
exceptionally  good  and  long-established  connection  which  he  has 
built  up  with  the  general  public.  As  a  rule  these  non-electrical 
trading  firms  are  well  organised  from  the  selling  i)oint  of  view,  and 
their  showroom  facilities  are  undoubtedly  superior  to  those  at  the 
disposal  of  the  average  electrical  contractor.  There  seems  to  be  a 
tendency  in  the  United  States,  at  any  rate,  for  the  inamifacturer 
to  encourage  these  non-electrical  houses  to  handle  popular  electrical 
lines,  and  in  so  doing  they  believe  that  their  turnover  will  be  enor- 
mously increased  over  the  business  which  the  electrica.1  contractor 
pure  and  simple  has  shown  himself  capable  of  doing. 


Hydro-electric        The  abstract  of  the  .-,., 

Power  in  CanacU..^'^^''"*^**^'^.^^-^^'"^.^"''^    ,  .    V  i:  ' 

in   our   last   itwue,  w  a  grxyj  example  of  wh»t 

can  be  done  by  a  group  of  local  authoritio?*  who  combine  to  take 

advantage  of  a  cheaj;  supply  of  {xjwer  in  bulk.     At  the  ttul  o(  loor 

years  there  are  over  3 1, 500  consumers  connectc*]  to  the  .systCTn  with 

a  load  of  over  88,000  h.p.,  and  this,  too,  in  a  city  with  an  electric  «upply 

company  which  has  over  70,WjO  kw.  connected  to  ita  maiiuk    I  Hiring 

the  past  year  over  .5,600  irons  were  sold,  and  the  reduction  in  the  prirt? 

of  electric  current  wliich  has  now  been  made  should  lea.1  to  a  rtill 

greater  development  in  the  use  of  electricity  for  domei<tic  purpr^aes. 

During  the  past  year  the  revenue  from  commercial  |xjwer  incite-**! 

by  4.'i-92  per  cent,  and  from  commercial  lighting  -U)  jjer  cent.     The 

commercial  income  represented  63  9  of  the  total,  compared  with 

36-1  per  cent,  from  municipal  sources.     The  tot   '  .1  expended 

is  over  85,650,000  and  after  paying  interest  ain  g  fond  and 

allowing  for  depreciation  there  was  a  surplus  of  $70,400. 

*         *         *         * 

Yet  another  startling  case'  of  "made  in 
Cierraany."  Mr.  J.  C.  Sanderson,  presiding  at 
the  annu.".l  meeting  of  the  Djaboong  (Java) 
Rubber  Estates  (Ltd.),  said  the  company's  coca  crop  had  largely 
exceeeded  the  estimate.  They  anticipated  the  market  would  have 
been  a  fairly  good  one,  as  cocaine  was  manufactured  from  this  shrub. 
but  they  had  been  unable  to  dispose  of  the  produce,  owing  to  ?Ji  the 
large  works  making  cocaine  bemg  situate  in  Germany.  A  scheme  had 
been  mooted  in  Java  some  two  or  three  years  ago  for  the  establish- 
ment of  a  factory  in  that  island,  but  the  machinery  required  would 
have  had  to  be  made  in  German}-,  so  the  scheme  was  dropped.  He 
would  not  be  surprised  if  the  Japanese  were  commencing  th**  "•  ""• 
facture  of  cocaine.  It  was  astonishing  to  him  that  no  large 
chemists  were  taking  up  the  manufacture.  And  so  the  tearful  iokj 
goes  on. 
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*        *        *        * 
From  our  ''  Tenders  Invited  "  column  it  will  be 
noticed  that  the  Xorwegiiui  (Jovemment  which 
owns  and  operates  all  telephones  in  Norway  a 
preparing  plans  and  specifications  for  the  equip- 
ment of  an  automatic  exchange  in  Chri-^tiania.     This  wi!"  ■ 
automatic   exchange   in  Xorway  and    is    cstimatetl  U< 
£53,600.     It  is  also  reported  that  the  Government  proposes  to  spend 
over£270,000  on  the  State  telephone  system  during  the  next  six  \-car9. 

*  *         *        * 

The  commercial  prospects  of  the  electric  battery 
vehicle  are  in  many  waj-s  being  imp-.  -  '  '  - 
the  litment  of  dynamos,  starting  ami 
sets  to  petrol  cars,  especially  to  passenger  vehicles.  Half  the 
sheer  wretchedness  of  the  petrol  car  is  removed  when  it  u» 
possible  to  start  the  engine  from  the  driving  seat  and  also 
to  turn  on  whatever  lamps  are  needed  from  the  same  plac*. 
On  a  town  passenger  car,  for  example,  this  is  not  only  a  ton- 
venience,  it  is  a  positive  luxury.  The  "  electric  "  had.  up  to  the 
time  of  the  perfection  of  these  starting  and  lighting  access*>ries,  a 
distinct  fascination  for  the  town  habitu  •.  Now  by  the  expenditure 
of  a  tithe  of  the  cost  of  an  electric  battery  coup^'  -the  town  vehicle 
de  luxe— a  dynamo  starting  and  lighting  luit  can  be  titted  to  an 
existing  car  and.  hey  presto,  it  l)ecomes  an  electric  in  its  ease  of 
getting'off  the  mark.  .Apropos  of  these  handy  little  units,  in  which 
there  Is  now  a  flourishing  section  of  olei-trical  iiulustr>-.  Mes.srs, 
C.  A.  VandervcU  wish  it  to  bo  known  that  the  rumour  is  entirely 
incorrect  that  their  product  in  this  regani  has  been  taken  over  by 
the  tiovcrnmcnt.  Though  actively  engaged  on  munitions  work, 
thev  are  able  to  n.-ct  orders  for  their  various  standanl  prvxluctions. 

*  *         •         • 

The  satisfi'Ction  gononilly  felt  and  express*^!  by 
those  who  arc  conivnuni  with  the  H;vlfj»Mmy 
Postage  question  hivs  been  shortlivwi.  If  the 
serious  one  for  a  vjvst  numU^r  of  traders,  the 
terms  of  sec]  1(a)  of  the  new  Post  and  Telegraphs  Bill  might  !«♦  re- 
garded as  a  joke.  Immediately  uixni  the  issue  of  this  Bill  Mr 
Powell.  K.C  proprietor  of  the  ••  Printers'  Register."  comnuuucated 
with  the  Press,  and  iK)intcd  to  the  absence  of  any  expression  ui  the 
new  Bill  calculated  to  meet  the  objections  to  the  pa)posid  for  the 
abolition  of  halfpennv  iK)stage.  The  text  of  the  new  Bill  is  set 
out  on  the  next  page  of  this  issue  of  The  Electrioi.\n-,  and  should  be 
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carefully  perused  by  all  %vho  have  this  matter  under  consideration. 
It  is  clear  from  see.  1  (a)  of  the  new  Bill  that  printed  matter,  inland 
book  post  packets  above  2  oz.  in  weight  will  have  to  bear  additional 
])ostage  at  letter  rate,  as  no  provision  is  made  in  this  section  for  the 
continuance  of  the  existing  halfpenn}'  jwstage  rate  for  each  2  oz. 
beyond  the  first,  as  is  provided  for  in  sec.  2,  sub-.section(6,  ii)  of  the 
Post  Office  Act,  1908.     It  is  not  clear  why  the  jjhraseology  of  the 
1908  act  should  not  have  been  followed  in  the  new  Act,  and  it  in  to  be 
hoped  t':at  the  agitation  against  this  particular  portion  of  the  new 
Bill  will  be  successful  and  put  this  point  right  ;   othenvise  grievous 
injury  will  unquestionably  be  done  to  the  i)nnting  and  publishing 
trades,  and  to  all  other  trades  which  depend  largely  for  their  success 
and  develo])ment  upon  cheaj)  postal  facilities.     Another  asj)ect  of 
the  question  appears  to  have  been  plainly  stated  by  the  assistant 
Postmaster-General  (Mr.  Pease)  in  closing  the  debate  on  the  second 
reading  of  the  new  Bill.     Mr.  Pease  said  :    "  Under  the  j)roposed  ;atc 
packages  exceeding  2  oz.  will  still  be  liable  to  be  charged  at  letter 
rate,  and  between  2  oz.  and  3  oz.  the  charge  will  be  2J<I."     This  is  an 
alarming  situation,  and  the  Federation  of  Master  Printers,  who  arc 
taking  very  active  stejjs  in  this  matter,  has  pohited  out  that  by  this 
ruling  a  package  of  printed  matter  fractionally  under  2  oz.  in  weight 
will  cost    d.  for  postage,  but  if  fractionally  over  2  oz.  it  will  cost  2 id., 
or  2d.  for  the  fraction  of  an  ounce  !     Other  fatuities  are  that  0  oz.  will 
Cost  3d.  in  one  package,  but  if  made  up  into  three  packets  the  cost 
will  be  ]  Id. — that  is,  three  times  the  trouble  to  the  Post  Office  and 
only  half  the  postage.     Further,  4  oz.  conveyed  by  post  in  (Jreat 
Britain  for  a  few  yards  will  cost  2ld.,  but  if  ])osted  from  Japan  to  any 
part  of  the  United  Kingdom  will  cost  Id.  only,  while,  moreover,  the 
British   Past   Office  will  receive  no  part  of  the  latter  amount   for 
carriage  and  delivery.     It  is  obvious  that  the  effect  ori  the  j)rinting 
and  publishing  trades  of  the.se  revolutionary  changes  in  the  postaV 
rates  will  be  rubious  ;   their  effect  ujjon  many  other  trades  (and,  Wc 
would  add,  esiK-cially  upon  the  electrical  trades)  will  be  strangu- 
lathig.     The  issue  of  catalogues,  jjrice  lists,  showcards  and  the  like  in 
this  country  will  be  rendered  impo.ssible  owing  to  their  excessive 
])ostage  cost,  and  the  effect  ujjon  the  msiil  order  business  must  j)rovr 
disastrous.     Onl,\-  our  overseas  comj)etitors  can  jjossibly  look  with 
friendly  feelings  u))on  a  dejiarture  which  is  almost  an  outrage  uj)on 
the  traders  of  the  United  Kingdom,  just  at  a  time  when  all  clas.ses  of 
trading  needs  the  fillij)  of  ready  a-id  cheap  distribution.     The  fact 
that  the  Treasury  has  powers  under  the  Post  Office  Act,  1908,  to  fix. 
by  warrant,  the  rates  of  jxjstage  and  other  sums  to  be  charged  in 
respect  of  postal  jiackets,  leaves  us  entirely  at  the  mercy  of  the 
Postmaster-General  for  the  time  being,  itself  a  condition  of  affairs 
that  is  not  by  any  means  satisfactory.     We  have  moved  rapidly  since 
]9()8,  and  the  I'ost  Office  has  become  more  than  ever  the  hand- 
maiden of  the  public.     .Strenuous  agitation  is  necessary  to  save  the 
situation. 


IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  the  week  Oct.  11,  l')lo,  to  Oct.  113,  litlj. 

In  view  of  the  increased  interest  which  is  being  taken  in  tlie  suliji'ct  of 
the  importation  into  and  the  exportation  of  Eleetricnl  Mupufacturps 
from  tlic  United  Kingdom,  we  n'sunie  our  weekly  lists.  (.SVe  aleo  note 
at  foot  of  Exports.) 

IMPORTS. 

FOLKESTOIIE.— /==rfl«M.'   Eloc.  CnrW  • 

Liverpool.— i/.5./l.  .•  Elc  ■ 

London.— t/. 5./).. •    Elec.  ;;22  :    lamp  pnrt<;. 

£136;   elec.  lamp?,  £113;    un.-yc. 
Holland:    Elcc  lamps,  £4,295     2. 
eicc.  lamp^,  297  pkes.,  10.000  No.  ,   ... 
carbon    candles,   £378.     Denmark:     V 
Sbpkgs.    Swedf.n:  Elec.  lamps,  CI "13  ;  i 

C^NADA.-  Unenumerated,  £145. 

Matichester.    -U.S.A.:  Unenumeratorl,  54  pki 

EXPORTS. 

Tc  Australasia,-  Ai„-kln>:.' ■  w,-.  .i7    ..v.    rT,:.rV.„  r,..-  f.-wvi     i,-:.-.-,  •  i- 

material,  £1.740; 
machinsry,  £713  ; 

cable,  £4.752;    elec.  n.  -c. 

machinery.  C20  ;  unenun  h  ■ 

Wiii         ■       '  'c.  £14;    ii; 
Wii  .£1,7%; 

Ek-  ■   ••^■!-^  .i 

cal- 
EIp. 

AhKiijA.     Uuibiii: .     I  <1. 

Cape  Town:    E'l^'-  m^  d 

cable,  £1.033:  .;. 

EoYPT.     A  iteJ.  £31 

Aden.     Utv 

SovrTH  ANi'  iCA.Suenos  Ayra:  Wire  and  cable.  £556:  elec  \am\-K. 

2,611  (No.):   1  1  1.10 

U.S.A.— A'ric  York:  I 

Portugal. — f  ''h"i!  ■  v 

Canapa     ;.  •     Blec   m»chlnfr>%   CSO. 

Toronto:  Unr  7. 

Holla-.-  £81. 

Si'AIN. 

RrsM'  ,     . 


Norway. — Christiania:  Wire  and  cable.  £5.691  ;  ur.e- .:r-.ersted,  £103. 

India.  Ceylon.  Ihdo-China  and  Straits  Settleks:-". — Bombay:  Wire  and  cable. 
£425:    elec.  machinery.  £438:  ited.  £528.     Cakutia:   Wire  and  cable,  £29  ; 

p\o:>j    lamps,    8.200   (Nc.) :    l:  -d,   £756.     Madras:    Elec.  machinery.  £429. 

Ceylon:  V-—  -"-■''ii.  £29.  ^...^...c:  Unenum.'rsted.  £35.  Karachi:  Unenu- 
merated.fil  ■ -k :  Unenumerated.  £88.    Rangz:'  :  Unenumerated,  £47.     Kilin- 

dini :    Une:  £10.     Per.png:    Unenumerated,  £25  .     Baiavia  (Java) :    Unenu- 

merated, £52. 

Chiha.— Hongkong :  Elec.  machinery,  £383 ;  wire  and  cable,  £1,471  ;  «uienumerated, 
£141:    Shanghai:  Ur:e'.umerated.  £128. 

West  I!;d;es.     Tr:i::dji :  Unenumerated,  £18. 

Malta.-  Ur<^r.urreraled.  £73. 

CiBRALTAP. — Unenumerated.  £44. 

Pasocreau.— Wire  and  cable,  £203. 

France.— /=ar/s .-  Unenumerated,  £249.  Boulogne:  Ur.enumerated,  £203.  Dieppe: 
Unenumerated.  £106. 

FOREIGN  GOODS  (duty  paid  and  free). 

L:cppe:  Unenumerated,  £fi5.  New  York:  Unenumerated.  £530.  Hong  Kong :  Un- 
cnur ersted.  £233.  Melbourne:  Unenumerated.  £54.  Bu^na  Ayrez:  Unenumerated. 
£77.  Cafe  Tow:  Unenumerated,  £30.  Chriniania :  Unenumerated.  £107.  Ceylon: 
Unenumerated.  £19.  Lisbon:  Unenumerated,  £87.  Part  Elizabeth  :  Unenumerated.  £19. 
Sinsaf.ore:  Unenumerated,  £42. 

IN  TRANSIT. 

Adahide:  Elec.  lamps,  £350.  Melbourne:  Elec  lam r£.  'tc.,  £220.  SyJ'iey:  Elec. 
lames,  &c.,  £1.060. 

Note. — The  large  number  of  it«ms  in  these  official  returns  under  the 

misleading  heading  "  unenumerated "  relate  to  what  is  described  as 

''  electrical  goods  "  and  '"  electrical  materials."' 


NEW  POST  AND  TELEGRAPHS  BILL. 


The  Postal  and  Telegraph  Rates  (Statutory  Limits)  Bill,  1915,  was 
i.ssued  last  week,  and  following  is  its  text : — 

1. — For  the  ]iur]>()se  of  enabling  effect  to  Ix-  civen  to  certain  proposed 
changes  of  ]»ostal  and  telegrajih  rates  the  following  variations  shall  have 
effect  with  respect  to  the  statutory  limits  a])plic:il)lc  to  those  rates  : — 

('/)  The  maximum  rate  for  an  inland  lx)ok-piU-ket  under  Sub-section  (1) 
(h)  of  Section  2  of  the  Post  Office  Act,  1908.  of  a  iiallpenny  for  every  two 
ounces  or  fractional  part  of  two  ounces  shall  cease  to  have  effect  except 
as  respects  inland  Iwok-packets  which  do  not  exceed  two  ounces  in 
weiuht.  and 

{h)  A  maximum  rat(»of  a  halfi>enny  for  every  six  ounces  in  weight  or 
for  every  fractional  part  of  six  ounces  over  and  alxjve  the  first  or  any 
additional  six  ounces  up  to  such  maximum  weight  as  may  be  fixed  by  the 
I'ostmaster-General  shall  be  substituted  for  the  maximum  rate  of  one 
halfi)ennv  for  each  inland  registered  newspaper  under  Sub-section  (1)  (6) 
(.•})  of  Section  2  of  the  Post  Office  Act.  1908.  and 

(<-)  A  niaximiun  rate  of  9d.  for  the  first  twelve  words  of  each  ordinary- 
written  telegram  or  for  an  ordinary-written  telegram  of  less  than  twelve 
words  shall  l»e  substituted  for  the  maximum  rate  of  sixpence  under 
Section  2  of  the  Telegra])hs  Act.  1885.  and 

(li)  The  maximum  rates  for  l*iess  telegrams  H?ider  Section  16  of  the 
Ti-letTajih  Act.  18<>S.  shall  ))e  varii-d  as  follows  :  "  A  rate  of  a  shilling  for 
every  eighty  words  shall  be  sub.'^lituted  for  the  rate  of  a  shilling  for  every 
hundred  words  transmitted  l)etween  the  hours  of  (5  j).m.  and  S»  a.m.  to  a 
sin^de  address,  a  rate  of  a  shilling  for  every  sixty  words  shall  l>e  substituted 
for  the  rate  of  a  shilling  for  every  seventy-five  words  transmitttni  between 
tlie  hours  of  9  a.m.  and  0  to  a  single  address.  An  additional  charge  of 
t  hrccpt-nce  for  every  eighty  or  sixty  words,  as  the  case  may  be.  of  the  same 
tcIcL'i-.tpliic  communication  transmitted  to  an  aildifional  address  shall  be 
substituted  for  the  rate  of  two|>ence  for  every  hundred  or  .seventy-five 
words,  as  the  ca.se  may  be,  but  the  rates  for  Press  telegrams  shall  not  he 
raised  al>ove  the  limits  existing  imnuMliat^'Iy  Ivfore  the  p».<<shig  of  this 
Act  until  after  the  ai.st  day  of  December.  19i»i. 

2. — (1 )  .Any  contract  for  the  supply  or  <lelivery  to  sub.scriljers  of  news- 
papers, periodicals,  or  other  p»d)Iications  at  rates  including  postage  .^o 
far  as  tin-  contract  includes  the  supply  or  delivery  of  publications,  the 
rate  of  |iostage  on  which  is  increased  after  the  ji.as.sing  of  this  Act.  and 
before  the  first  day  of  .Tanuarv.  191fi.  may  he  determined  by  any  jxirty 
to  the  contract  &»  from  the  date  on  which  the  rate  is  raisH  by  notice 
given  to  the  other  party  to  the  contract  not  Liter  than  fourteen  days 
after  the  incn-asc  of  rate  t.ikcs  effect. 

(2)  In  eouii>iitinj;  for  the  purpo.ses  of  Sub-section  (2)  of  Section  2  of  the 
post  Oftiee  ( pHTcels)  .\ct.  1882.  the  amount  of  the  remuneration  to  railway 
coiupanieH  for  the  earri.ige  of  parcels."  there  shall  be  excluded  from  the 
(ifoss  receipts  of  the  Postmaster-(5cneral  any  increase  in  those  receipt* 
which  is  .ittributable  to  any  increase  in  the  rates  of  jH>sf,iL'e  for  parcels 
which  is  made  after  tlie  )>,iHsing  of  this  Act.  »n<l  during  the  cimtinuance 
of  the  present  war  and  a  period  of  six  months  thereafter. 


BUSINESS    NOTICES. 


Mes.srs.  >.  <..  lyCiK-h  vV;  <.o.  (Ltd.)  has  been  formed  with  a  capital  of 
£20.(MK»  in  £1  shan-s,  and  has  taken  over  from  the  official  receiver  the 
bu.sinew. 'goodwill  and  undertaking  of  the  Adnil  Electric  Co.,  (Ltd.) 
fi'i  '  '  '  -.\  We  .-irp  informe<l  that  the  new  eomjviny  has  no 
f>'i  -  («'nemy  or  utherwu^-).  and  that  it  will  carry  on  busi- 

ne.ss  at  the  old  address  m  .\rtillery  lane,  E.C.     All  the  directon*  and 
staff  an^  Pritish. 

Plant  Wanted.— .An  .■Khortisor  wanti;  a  75  kw.  dynamo  and  f?0.  25. 
30  and  35  B.H.P.  220-voIt  motors. 

Patent  Development.  The  proprietor  of  i>atent«  Xos.  24.702  1008 
and  Jl.TUb/lyUb,  lor  "  Improvement*  iu  seal  fastenings,"  desires  to 
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enter  into  arrangements  for  exploiting  same  in  this  country.  Com- 
iminications  to  Messrs.  Haseltirie,  Lake  &  Co.,  Chartered  Patent 
Agents,  28,  Southam])ton-huilcIings,  ('hancer3'-lane,  London,  W.C. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

Claims  agahist  Arthur  ¥.  Hawdon,  electiieal  engineer,  Yctholm, 
Elmfield  Gardens,  Gosforth,  are  to  be  sent  to  Mr.  (Jhas.  Woollett,  HO, 
Mosley- street,  New  castle -on -Tyne,  by  Nov.  0. 

A  meeting  to  receive  an  account  of  the  winding  up  of  the  British 
Drawn  Wire  Lamp  Co.  (Ltd.),  will  be  lield  at  59,  Chancery-lane, 
London,  W.C,  on  Nov.  13.         * 

Winding-up  Petition.— A  petition  presented  by  the  Sloan  Elec- 
trical Co.  (Ltd.)  and  Siemens  Bros.  Dynamo  Works  (Ltd.)  for  the 
winding-up  of  J.  Whitchouse  (Ltd.)  (electrical  engineers)  will  be 
heard  at  the  County  Court,  Bamet,  on  Nov.  9. 


mill 
ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Bo'ness. — The  Council  have  decided  to  apply  to  the  Secretary  for 
Scotland  for  sanction  to  a  further  loan  of  £7,000  to  carry  out  exten- 
sions at  the  electricity  works  which  are  maintained  by  the  National 
Construction  Co. 


Chesterfield. — The  L.G.  Board  have  sanctioned  the  borrowing  of 
£5,000  for  additional  generating  plant,  &c. 

Kettering. — An  official  inspection  of  the  Ljungstrom  turbine  and 
other  plant  recently  installed  at  the  electricity  works  took  place  last 
week. 

-  London  County  Council. — At  the  meeting  on  Tuesday  sanction  was 
given  to  the  Shoreditch  Borough  Council  to  borrow  £1,500  for  their 
electricity  imdertaking. 

Luton. — An  inquiry  will  be  held  here  on  Wednesday  next  into  the 
application  of  the  Corporation  for  sanction  to  borrow  £25,'  50  for 
extensions  of  the  electricity  undertaking. 

Manchester. — The  secretary  of  the  Ratepayers'  Association  (Mr. 
P.  Percival)  has  sent  a  communication  to  the  L.G.  Board  in  oppo- 
sition to  the  scheme  of  the  Electricity  Committee  to  erect  a  power 
station  at  Barton. 

The  greater  part  of  the  letter  is  an  attack  on  what  is  called  a  "  system 
of  government  by  committees  nominated  for  the  political  parties,"  and 
there  is  no  serious  attempt  made  to  deal  with  the  engineering  and  econo- 
mic aspects  of  the  question. 

Nuneaton. — An  official  uiquiry  will  be  held  on  Tuesday  into  the 
Council's  application  for  sanction  to  borrow  £10,000  for  the  electric 
supply  undertaking. 

GENERAL. 

Aylesbury.— The  charge  for  electric  current  foi'  heating  purposes 
has  been  fixed  at  ]|d.  per  unit. 

Bermondsey  (London).— In  regard  to  the  recent  alleged  smoke 
miisance  at  the  generating  station  the  Electricity  Committee  explains 
that  the  work  of  substituting  chain  grate  stokers  for  the  three  under- 
feed stokers  is,  owing  to  war  conditions,  progressing  very  slowly,  and 
that  immediately  the  stokers  are  installed  they  Avill  be  able  to  reduce 
the  smoke  to  a  minimum. 

Gravesend.— The  Electric  Supply  Committee  has  been  hi  negotia- 
tion w  ith  W.  T.  Henley's  Telegraph  Works  Co.  for  a  large  increase 
in  the  supply  of  electric  current. 

The  company  offered  to  bear  the  capital  cost  involved  and  to  maintain 
the  cable  if  the  Corporation  would  make  an  annual  rebate  of  £80,  the 
equivalent  of  the  charges  required  to  liquidate  the  capital  outlay  over  a 
period  of  the  Hfe  of  the  cable.  The  agreed  discounts  would  be  extended 
to  meet  the  increased  consumption,  and  a  coal  clause  would  be  inserted 
in  the  agreement.     These  terms  have  now  been  approved. 

Ilford.— The  Electricity  Committee  has  entered  into  an  arrange- 
ment with  Messrs.  J.  C.  Fuller  &  Son  for  the  supply  of  curi-ent.  As 
the  cable  sui)pl\-ing  the  Isolation  Hospital  is  at  times  heavily  over- 
loaded, it  is  proposed  to  put  in  haird  the  necessary  extensionof  cable. 

Mansfield.— It  was  announced  at  the  Council  nieetmg  last  Aveek 
that  the  Electricity  Committee  was  contributing  £1,600  to  relief  of 
rates,  out  of  a  profit  of  £1,900  on  the  past  year's  working. 

Newport  (Mon).~The  L.G.  Board  has  sanctioned  the  raisuig  of 
£8,327  for  a  refuse  destructor. 

The  Electricity  Committee  has  accepted  the  termw  of  the  Tredegar 
Estate  for  the  lease  of  a  site  for  a  sub-station  in  the  rill|-?vvenlly  diHtrict, 
and  it  is  proposed  to  carry  out  the  work  by  direct  labour. 


that,  owing  to  the  flhortat^A  of  "rtaff  in  th*f  '^i•!t^i^«tin^  fit-^rfmriH,  and 
the  ap[)arffit   impo-fsihihty  of  fill     » 

vacancy-,  h<-  proposed  to  makr  ..  r..-'.,'.-< 

involving  thf;  traimfiT  of  an  cnj^inM-r-iii  tl. 

di.strihutint;  d(  jmrtmont,  and  to  fill  th<-   \.i    .!.  _,    ■h.ji  ...■..■■; 

appointment  of  another  artjsi.stant. 

Oban.  -A  sub-committt'e  haH  been  ap(iointcd  to  i  •"'■• 

|)ort  on  the  charges  for  the  HUpply  of  elet-trical  energj-  i-n  nd 

cooking. 

Southend-on-Sea.— The  L.O.   B<jard  has  coUMsnted  to  the  enm- 

pletion  of  the  Leigh  sub-station,  and  I 

the  necessary  nuiney  for  thi.s  \)ur\K)^>  . 

of  material  already  purchased  for  the  projwHed  xub-Ht&tion  at  f  nor]* 

Bay,  which  has  been  tem|»orarily  abandonwl. 

The  Town  Clerk  has  now  hc(m  direct«-d  to  infortn  th"  B'u»»«l  th»i  lJw« 

Corporati(jn  would  he  jjrepared  to  dispose  f 

plant  constructed  for  the  Thorpe  Baj-  sub  -■ 

be  glad  to  receive  the  sanction  of  the  Board  to  the  rauiiu;  of  the  loan 

necessary  for  the  plant  for  the  I^eigh  Hub-station. 

Walsall— At   the  meeting  of  the  Council  last  week.  fV>nnHIIor 

Haywood  (chairman  of  the  Electricity  Committee)  appe  -*rs 

of  electrical  energy  to  be  as  economical  in  their  con-u,,.|,:,  .ii  »» 

possible,    otherwise    the  works    might    not    be    able    to   n>cet   the 

demand. 

Councillor  Haywood  explained  that  undertakings  of  that  dr^ir;:,!;.;; 
had  a  line  of  safety,  which  was  generally  represcnt<-<i  hy  two-thir 
station  load,  and  the  load  at  their  station  was  2.4^W  kw.     f. 
they  exceeded  1,700  kw..  which  was  over  the  safety  lin'-.     T 
load  for  the  10  weeks  ended  Sept.  2<)  showed  an  iw 
load  of  over  200  kw.,  compared  with  the  same  pori<i' ; 
going  up  rapidly,  and  they  were  approaching  the  safety  Une,  .. 
would  lmpy)en  in  eight  or  ten  weeks'  time  he  did  not  know,  u:.. 
users  of  current  co-operated  with  the  department  and  u.-«<-tl  an  little  as 
possible,  ])articularly  between  the  hours  of  four  and  six  in  t' 
when  the  demand  reached  its  height.    There  was  no  spare  i>l 
and  the  only  way  to  meet  the  situation  was  to  put  in  a  n 
but  as  it  would  cost  £1 ,000  and  have  to  lie  parted  with  a.s  s.  ■ 
station  was  complete  he  could  not  support  such  a  course.     I 

consumers  helped  the  C'ommittee  in  the  way  he  had  mentiotK-.  ~ 

restrictions  would  have  to  be  put  into  operation. 

Aid.  Corp.  (chairman  of  the  Tramways  ("ommitt- 
meeting  Councillor  Haywood  mentioned  that  thr 
might  be  asked  to  restrict  their  ser^ncc.  but  he  (Aid.  Cope)  '.^ 

that  the  Electricity  Committee  should  not  take  on  new  cu.-i 

Walton.— The  Council  have  authorised  the  Urban  Electric  *<uppl\ 
Co.  to  extend  their  mains  from  the  St.  George's  Hill  Estate  along 
Cobham-road  to  the  Whiteley  estate. 


TRACTION  NOTES. 


hrinv'iiu:  »"  £2.510 ;    thu 

V- ' 


Blackpool. -At  the  meeting  of  the  Tramways  ^<^^^^^^^*^ 
week  the  engineer  and  manager  (Mr.  C.  Euniess)  reported  that  th« 
depression  which  set  in  after  the  outbreak  of  war  had  i- 

For  the  first  time  the  total  roc  ipts  from  the  com' 
financial  vear  were  in  excess  of  those  for  the  corresi^nding  jict  -t 

year.     At  the  September  meeting  the  total  receipts  showwl.j  -.- 
£470,   but  up   to   Oct.   7   the  receipts  were   i:»i^>.-»-«;'-    l-'"^-   '•**•  ^'- 
£59,392.  19s.  7d.  for  tlu-  correspondmg  ponml  of  l.»U.  ,    .  .    .^  ,^,„, 

i;  has  been  decided  to  raise  the  price  of  annual  contract  t,oK^«  fr-.m 
£.3  to  £4      Mr   Furness  was  of  opinion  that  the  pruo  shou 
the  <nowth  of  annual  contract  tickets  was  Ixvoining  a  s,  • 
revenue.     In  1911   there  were  922  contract 
year  there  had  been  1,4W>  contracts  w.th  a  reveuMo  «;;  U.JJ'  -^ 
Jecent  census  during  one  week  it  was  hnmd  out  of  19.J.0*)  ,k.>-^ 
37  000  (20  per  cent.)  were  contract  holder.*,  the  avora. 
passengcr  beiui;  0-52d.  for  the  ordinary  ca_sh  passen^. 
average  oiH-rating  expenses  i»er  passenger  0-<Ji1. 

Bradiord.-The  outcome  of  a  long  di-.c  n  H-  f.»J-a^^«he 

meet.no  of  the  Comicil  last  wcH«k  w;vs  a  u.  to  the  Tnim«a>^ 

CvlmmiUee  to  report  fully  on  the  whole  qu«tiou  of  tnuuwa>  fan«. 
before  April  next.  . 

Doncaster -The  ConK>ration  have  got  over  the  dithcultic*  m 
connc' urn  with  the  extension  of  the  tnunway  system  to  the  vdlage 
S  Woodlands,  and  to  Brodsworth.  and  it  is  pnobablo  that  eon^tnic 
tion  work  will  be  connnenced  shortly. 

Southend-on-Sea.- With  ix^feivnee  to  the  authority  ptven  for  the 
purchase  of  bull's-eye  lamps  for  conductons  whde  . 
flies  at  niLdit  time,  the  electrical  enguieer  (Mr.   K- 
re  orts  t  mt  on  accomU  of  the  d.thctdty  of  ke^^nng  the  lann«  ut 
orli"!  it  is  not  desirable  to  adopt  this  metluHl.  j«ul  1-;;-,"- ,»-" 
directed  to  make  inquiries  regiUilmg  small  mid  knx  I'rK 


The  borough  electrical  engineer  (Mi-.  A.  Niohols  Moojc)  has  reported  [  hUor  lamp: 


tram 
now 


c<.l  acvumu- 
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Women  Conductors. — Leeds  TramM-ays  and  Electricit\-  Committee 
have  now  ajjproved  of  the  steps  taken  by  the  sub-committee  towards 
the  employment  of  women  as  tramcar  conductors.  A  large  number  of 
Women  have  applied  to  be  engaged  and  over  130  have  been 
approved  as  suitable. 

The  Chief  (Jommissioner  of  Police  has  now  removed  the  ban  on  the 
employment  of  women  conductors  in  the  London  area. 

Yorkshire  Trolley  Omn  bus  Scheme.— The  trolley  omnibus  route 
from  (Julseloy  to  JJurley-in-Whiirfedaie  has  been  comj>leted  and  trial 
runs  have  been  made  over  the  route.  The  section  will  be  oi>en  for 
public  traffic  in  a  few  days.  The  route  from  Guiseley  to  Otley  has 
been  open  for  some  weeks. 


EMPIRE   NOTES. 


Australasia.— The  Commonwealth  Government  have  made 
urrangemonts  whereby  the  whole  copper  out])ut  of  the  Cominf)n- 
Wealth  suitable  for  electrolytic  treatment  will  be  treated  in  Australia. 
A  British  grouj)  of  financiers  have  secured  the  Im|)erial  Govemment's 
approval  of  their  suggestion  to  treat  in  Cireat  Britain  the  whole 
Australian  concentrated  zinc  out]>ut. 

The  '■  Commonwealth  Engineer"  says  Heidelberg  (Victoria)  Council 
has  approved  the  plans  and  estimates  of  the  proposed  clCw-tric  lighting 
extensions,  at  a  cost  of  £4,000. 

Automatic  Telephony  in  India. —  '  Indian  Engineerijig  "  rejKjrts 
that  tiie  aut(jniatic  telej)hone  system  in  Simla  is  a  complete  success, 
and  Calcutta  residents,  who  think  their  present  telephone  arrange- 
ments anything  but  perfect,  are  stated  to  be  looking  fonvard  to  the 
j)rovisi()n  of  an  autoniaticr  exchange  in  that  cit}'. 

Electricity  in  Indian  Coal  Mining. — According  to  the  quijiquennial 
review  of  the  mineral  prodiictidii  of  India  for  the  years  inOU  to  liU."} 
the  output  of  coal  has  doubled  in  the  past  10  years.  The  introduc- 
tion of  coal  cutting  machinery  is  not,  however,  making  j)rogress. 
although  the  '  Colliery  Guardian  "  states  that  when  labour  has  been 
scarce  iind  jjrices  have  ))een  high,  coal  cutting  i)lants  have  ])roved 
successful,  but  a  return  to  normal  conditions  has  j)roved  that  cost 
becomes  relatively  high,  and  they  are  then  di.=carded.  Only  occa- 
sionally and  under  special  conditions,  is  coal-cutting  machinery  now 
employed  in  the  J5engal  coiil  mines.  The  use  of  electricity  f(ir 
]ium}jing,  hauling  and  lighting  is  increasing,  and  several  electric 
winding  engines  are  said  to  be  on  order.  The  future  for  electric 
mining  plant  is  indeed  full  of  jmmiise,  and  in  the  opinion  of  the  de- 
])artment  of  Mines  in  India  it  is  doubtful  whether  a  modem  colliery 
will  he  ai)le  to  work  successfully  in  the  future  uidess  it  is  eicctricivlly 
('(juipped. 

India. — The  "  Colonial  Journal  "  says  the  contract  undertaken 
last  year  by  the  Central  Engine  Works  (Ltd.)  for  the  electric  lighting 
of  Johore  Bahru  townshij)  ])r()vides  for  i>ul)lic  lighting  and  for  the 
KUj)ply  of  light  anrl  power  to  govcnuucnt  buildings  an<l  institutions 
in  the  town,  and  to  the  Sultan's  residence  at  Pasir  Planggi,  about 
2\  miles  from  the  ])ower  station. 

'J'hc  goncratiii)^  pI:uiL  will  include  two  ITjO-kw.  Wf'stinghouno  d.e. 
gciienitdiH  coniiled  t()  two  22.")  ii.p.  Wehtinjjlxmsc  vertieal-tjuidem  j^as 
enj^ine.'<.  It  in  projioned  to  use  Hawanj;  coal.  Distribution  will  he  on  llie 
three-wire  nystein  jit  ')(•()  2."»0  voltn  over  a)ipro\in)atcly  !•''>  nulew  of  streets, 
'i'hc  ca])ital  exptiuiiture  is  put  at  §204. 1(K),  and  the  company  will  main 
tain  tlu;  jilant  and  dJHtrihuting  Mst<Tii  for  tliree  3'ear.«i. 

South  Africa.  li.M.  Trade  Commis-sioner  for  South  Africa  ut^tes 
in  lii.s  report  for  11)14  that  U|>  to  the  outbn>ak  of  the  war  trade  wa. 
below  normal.  The  total  trade  for  the  year  wius  £",)l.tM.'S.144.  coni- 
])ared  witli  tKKKbW.ti^O  in  iOlU,  of  which  £:U  ,l(iS,tM»r)  (08,4(l8,r)98) 
r(>presented  imports. 

ri)e  imports  included  electricnl  material  £874.li27  (ngninxt  £9.'*;i.(VJ4  in 
IKIiJ).  minini;  material  £1  ,t)l)2,(»(»0  (£1.7!)'.t.7r>H).  and  miHcellamyniH 
maeliinerv  and  reipiisites  liierefor  £l.ti7;{.7(»!»  (tl.tM'.t.HIJil).  Kx|Hirl> 
were  valued  at  £:"»:{, 4!(r).07ti  tu^jainst  £().").l  I  I.<>:M).  Im)M)rtN  front 
(iermany  were  valu^>d  at  £2,l!>4,52!t  (£;j.40:<.441 ).  AmoUKst  the  Ornian 
goods  im|)orted  were  electrical  material  £22.'»,7:<:i  (against  £.'l'.Ni.(i7()  in 
I!)i:i.  eompaied  willi  C |ti7.()."):j  froni  tile  C.K.  and  £«.'i.<n 2  from  U.S.A.). 
mining  material  l"J!il.227  (a^aiiml  lliil.lttl.  I'.K.  £7H»i.2t»4.  r.S.,A. 
£l(il  .I'.M ).  misceila neons  maeliinerv  and  n<<(iiiftitc,s  therefor  £ll>.'>.>«>l 
(i>;;ain.st  £lin».7!t2  ;  U.K.  £'»lS.:il.-)."  I'.S.A.  £II4.41<J).  A  eertam  .pian- 
lity  of  trasli  is  im]>orled  into  South  Africa  and  UniKht  under  mi!»a|»prr 
hension.  but  in  elieaii  grades  of  quality  eonipatiblo  witli.  anil  («^>nietinies 
in  ad\anceof.  a  low  priec-.  (Jermany  has  met  witli  gre.it  ^nce<'^s. 

l'"inanre  enters  very  largely  into  lh(>  matter.  Subsidies  li.-ive  Ihvu 
granted  by  the  tJerninn  Covernment  hv  meansof  except ion.tlly  low  trans- 
))ort  rates  ujiou  certain  goods  for  export,  anil  there  are  <;erman  triif«t!« 

whose    oliji-et    is    the    i-sl  •ililislun    iit    i.f    :\    strong    l>ositi'>'>    i'>    *'"■    VLirlilji 


markets.  One  advantage  the  combines  gain  b  their  oversea  organisation. 
Imstead  of  half-a-dozen  travellers  being  appointed  bj-  as  many  firms,  in 
competitirm  with  one  another,  the  same  number  of  men  are  appointed, 
but  work  together  in  the  interests  of  the  one  combine.  This  staff  is  often 
controlled  by  a  manager  in  the  oversea  market,  through  whom  every 
order  passes  to  the  home  organisation.  (German  combines  and  firms 
send  by  each  mail  to  their  agent  or  agent-manager  a  list  of  orders  executed 
durinfi  the  week,  showing  works  or  f.o.b.  cost  ;  and  price  accepted  by 
agent,  the  difference  being  the  profit.  This  enables  an  agent  to  see  how 
much  he  can  abate  his  price  to  secure  a  special  order.  Cheap  lines  (not 
trashy  goock.  but  cheaper  grades  of  goods  in  many  cases  already  manu- 
^■actured  by  liritish  firms)  arc  the  mainstay  of  the  South  African  market.  ^ 
In  the  higher  (pialities  British  manufacturers  have  a  jiosition  from  which  ^| 
it  would  be  difficult  for  foreign  comj)etitors  to  remove  them,  but  their 
jiresent  jxtsition  of  security  should  not  lead  them  into  thinking  they  are 
entirely  unas.sailable.  Reputations  in  this  market  have  been  built  up 
by  (ierman  firms  through  the  exploitation  of  cheap  goods,  and  many  of 
such  firms  are  capable  of  turning  out  the  better  quality  article  as  soon  as 
it  is  demanded.  If  South  Africa  avoids. careless  investment  of  capital, 
overburdening  of  stores  with  stock  and  too  heavy  immediate  Iwrrowing, 
there  is  no  adecpiatc  reason  why  the  prosjK'rity  of  the  country  should  not 
Ik-  ensured,  or  why  British  firms  should  not  .secure  a  great  share  in  the 
increaKing  imjiort  trade.  South  African  imjKtrters  are  more  sympathetic 
towards  the  British  manufacturer  than  tliev  have  been  for  many  years. 
The  merchants  there  are  aware  of  the  difficidties  found  by  the  British 
manufacturer  in  effecting  changes  in  methods  of  organisation  that  will 
meet  the  requirements  of  the  market,  but  it  is  essential  that  the  latter 
should  give  fresh  evidence  of  his  ability  and  of  his  business-like  methods. 
In  the  Commercial  Information  Bureau  established  in  connection  with 
the  office  of  H.M.  Trade  Commissioner  at  Cape  Town  there  are  about 
l,50f)  catalogues  of  British  firms  on  file.  The  bulk  of  these  deal  with 
machinery,  although  tho.se  covering  smaller  everyday  requirements  are 
in  greater  demand  and  more  serviceable.  There  is  no  excuse  for  the 
omission  of  prices,  &c.,  from  the  latter.  Catalogues  are  sent  without 
prices,  discounts,  weights,  &c.  Moreover,  the  price  of  an  article  in  the 
United  Kingdom  is  often  a  poor  guide  to  its  cost  to  the  importer  in  South 
Africa.  The  attention  of  British  firms  is  again,  therefore,  drawn  to  the 
need  for  furnishing  H.M.  Trade  Commissioner  with  full  information  in 
this  regard,  since,  through  lack  of  the  necessary  information,  not  only  do 
orders  fail  to  eventuate,  but  j>ossible  buyers  comment  adversely  upon 
British  methods,  comparing  them  unfavourably  with  those  of  the  foreign 
manufacturer,  who  rarely  fails  in  this  resjK'ct.  If  necessary,  special 
oversea  catalogues  should  l)e  produced.  In  not  a  few  cases,  as  a  result 
of  the  energy  and  activity  of  prosjiective  agents  whose  interest  has  been 
aroused,  orders  have  been  sent  to  the  United  Kingdom  and  have  proved 
to  the  firms  concerned  that  direct  representation  is  practicable  and 
sat isf actor}-.  British  firms  should  keep  H.M.  Trade  Commissioner  (C-ape 
Town)  informed  as  to  the  appointment  of  South  African  representatives 
and  any  change  the}'  may  make  in  their  representation. 


FOREIGN   NOTES. 


II 
II 

China  Trade.  Mr.  T.  \V.  Ainscough.of  the  Board  of  Trade,  who, 
as  |ire\i(iusly  aniu)uncetl,  has  recently  returned  from  a  business 
tour  of  ( "hina.  stated,  in  an  interview,  that,  generally  si^eaking,  trade 
in  that  country  is  in  a  state  of  transition  ow  ing  to  increased  comjK'ti- 
tion  (mainly  (Jerman  and  Austrian,  and  latterly  .lapanese).  "The 
lines  in  which  the  CJennans  have  i)enetrated  the  interior  of  China." 
he  said,  "have  been  in  arms  and  munitions,  general  machinerk' 
(especially  electrical),  and  aniline  dyes." 

Greece. — A  consular  report  on  the  trade  of  the  Pira»us  and  district 
for  1".U4  says  the  present  is  a  propitious  moment  to  push  trade  which 
has  hitherto  been  in  the  hands  of  our  rivals  in  various  kinds  of 
machinery,  steam,  gas  and  oil  engines,  turbines,  water  wheels, 
electric  motors  and  tools.  Germany  and  Austria- Hungary  have 
al,-**)  <kuH;  good  business  in  c.i.  pi])es.  bars,  ginlers,  sheets,  wire,  &c. 

Germany  has  had  tlie  lead  in  tools  and  implements,  not  only  on  account 
of  ha\uig  i«old  n\uch  more  cheaply  than  British  manufacturers,  but 
Itccuuse  the  (iermau  travellers  studied  what  was  retpiired  locally  to  suit  1 
the  buyers,  when-as  Hritisii  designs  were  often  found  unsuitable.  Austria- 
Hungary  has  b«tn  supiiiying  (Jret^ce  with  more  than  double  the  quantity 
supplied  liy  the  Uuitt^^l  Kingdom  «>f  the  following  :  Electrotcchnicil 
apiili.inccK.  <iynamos.  motors,  transformers,  h.t.  switches,  fuses,  electric*! 
fittutgK.  lamps,  cable  and  transmission  lines  and  electrohtic  cojn>cr. 
Switzerland  also  supplies  h.t.  cables  and  wires;  electrical  instrumenU 
hav<-  generally  l-  ilied  by  the  Unittnl  Kingdom,  l.t.  cable  and  wire 

liy  Sweden  null  i  ion  lilies  by  Melgiiuu. 

AVw"  T(Ujth„nc  Linf4. — It  is  reporto*!  that  the  Minister  of  Communi- 
rations  in  Grtvce  has  laid  a  Bill  Ix-forc  the  Chamber  for  the  ext«»nsion  of 
the  lineu  in  Old  (Jrei^ce  and  the  new  territories,  and  the  adojition  of  the 
late-'     ■    •   •::        T"    ~  ,  !,,,-,    is  ,  x)Mete<l  to  cost  al>out  £W.OOO. 

t  I  ii<   sin  . cs^  of  our  rivals  has  l>ccn,  to  «  groat 

extent,  due  lo  tlti  u  Miuling  eapable  reprcwntatives  to  explain  to  huvon 
all  they  want  to  know  about  machines,  Ac  and  also  to  their  readtnciw  to 
agrw  to  alterations  to  meet  local  requirements.  Representatives  of 
British  firms  arc  Kddom  seen  in  Greece,  and  there  have  been  many  com* 
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plaints  at  the  slackness  of  delivery  on  the  part  of  British  firms.  It  has 
been  stated  by  a  Greek  factory  manager  that  German  agents  visit  pro- 
spective buyers  daily,  study  their  requirements,  and  provide  exactly  what 
they  want.  They  inundate  them  with  catalogues  in  I'Vench  or  (jcrraan 
and  in  not  a  few  cases  even  in  Greek.  The  prices  are  quoted  with  delivery 
in  Athens.  Weights  and  prices  arc  given  in  the  metric  system,  and  goods 
are  delivered  on  easy  terms,  payable  at  3,  6,  9  and  oven  12  months. 

Russia. — The  following,  amongst  other  goods,  have  been  added  to 
the  list  of  articles  which,  on  importation  into  Russia,  need  not  be 
accompanied  by  a  certificate  of  origin  : — 

Leather  belting  for  machinery  ;  wooden  parts  of  machines  and  appa- 
ratus ;  grinding  and  polishing  substances  ;  graphite,  carbons  for  electro- 
technical  purjDoses  ;  lubricating,  polishing  and  adhesive  compounds  ; 
indiarubber  (caoutchouc  and  gutta-percha),  prepared  and  manufactured  ; 
metallic  ores  and  minerals  ;  cast-iron  in  pigs,  scraps  and  filings,  except 
ferro-manganese,  ferro-silicon  and  ferrochromc  ;  copper,  aluminium, 
nickel,  cobalt,  bismuth,  cadmium  and  other  uns])ecified  metals  ;  chryso- 
colle,  tombac,  argentan  (German  silver),  Britannia  metal,  anf  all  other 
unspecified  metal  alloys  ;  manufacturers  of  the  foregoing  metals  and 
alloys,  viz.,  articles  nor  ornamented  in  relief,  not  engraved,  and  stamped 
articles,  even  if  combined  with  wood,  iron,  tinplate,  leather  or  other 
common  materials  ;  iron  and  steel  manufactures,  wrought,  stamped, 
moulded — not  specially  mentioned  in  Customs  Tariff ;  forged  rails  ; 
steam  boilers  and  similar  apparatus,  boilers,  reservoirs,  tanks,  bo.xes, 
sections  of  bridges  ;  also  all  unspecified  kinds  of  manufactures  of  sheet 
iron  or  steel ;  iron  and  steel  manufactures  (unspecified),  worked,  turned, 
pohshed,  ground,  bronzed  or  otherwise  elaborated,  even  with  parts  com- 
posed of  wood  or  of  copper  or  copper  alloys  ;  wire  of  copper  or  copper 
alloys,  aluminium,  nickel,  cobalt,  bismuth,  cadmium,  &c.,  of  chrysocoUc, 
tombac,  argentan,  Britannia  metal,  &c.  ;  manufactures  of  wire  of  such 
metals  and  metal  alloys  ;  electrical  cables  ;  machines  and  apparatus, 
complete  or  incomplete,  fitted  together  or  in  parts  ;  ijhy.sical,  chemical 
and  mathematical  and  drawing  instruments  ;  vacuo-racters,  indicators 
and  measuring  apparatus  ;  electrical  current  interrupters,  commutators, 
safety  cut-outs  ;  holders  for  electrical  incandescent  lamps  ;  rheostats 
and  commutators  of  all  kinds,  fitted  together  or  in  parts  ;  telegraphic  and 
telephonic  apparatus  ;  electrical  and  pneumatic  bells  and  accessories  for 
electrical  signalhng  ;  ammeters,  wattmeters,  voltmeters,  and  calculators ; 
machine  belting  of  hemp  or  cotton. 
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Exports  to  China. — The  "  London  Gazette  "  of  Oct.  15  contains  a 
further  list  of  additions  to  the  list  of  public  bodies  a,nd  persons  in 
China  (abstracted  in  our  issues  of  Oct.  1  and  15),  to  whom  articles 
sent  from  the  United  Kingdom  may  be  consigned. 

The  following  are  amongst  the  additions  :  International  Concession  at 
Shanghai,  North  China  Engineering  Co.  Works,  Morgan  Crucible  Co., 
Japanese  Posts  and  Telegraphs  in  Manchuria,  British  Manufacturers' 
Agency  (Wang  Chuan  Yung),  Shanghai,  Compagnie  Gencrale  dc  Chemin 
de  Fer  and  de  Tramways  en  Chine,  China  Trading  Co.,  Shanghai. 

German-Dutch  Telephony. — From  Amsterdam  it  is  reported  that, 
from  cause  at  present  unascertained,  telephonic  communication 
between  Holland  and  Western  Germany  is  "  greatly  interrupted." 

Munition  Cases. — Recent  decisions  by  the  Metropolitan  Munitions 
Tribunal  include  the  following  : — 

A  workman  employed  by  the  London  General  Omnibus  Co.  on  the 
repair  of  electric  light  equipment  in  omnibuses  was  granted  his  discharge. 


lie  admitted  receiving  a  war  bonuN  o{  in.  for  51  hour*.  The  Prcmdeat 
said  lie  was  not  Hatiitficd  that  the  man  waa  on  war  mtrrk.  and  gram«d  Ik* 

certificate. 

A  workman  employed  by  a  fimi  of  entpneera  asked  for  a  certi&ratr  a« 

he  had  only  two  job«  in  three  wcc-k.-*.     The  finn  «♦-•-'  •'•   •  «..  -    -      -^ 

of  the  man's  work  was  war  work,  and  the  CI  ,i 

'Government  work  was  not  ne<  •  ' 

niaking  of  lifts  for   munition   f 

^lunitioris  Deicirtment  had  reco;.'iui«;d  liiiit  i- 

cant  was  now  shell  making  and  earned  on  .in  .^  :. ..  -j... .  ■  .• 

certificate  was  refused. 

in  another  ca.ie  a  workman  applied  fo.  n  .--—-  -t  -  >   ^^.  j,„  „  ^ 

firm  of  grinding- wheel  manufacturers.     The  <  ■  -4  the  aan 

received  a  low  wage;    he  was  paid  ixl.  ;i'    ■  <.Hher 

men  were  getting  7d.  and  8d.  and  a  hiu  -rw  a 

sjjecial  trade,  and  there  was  no  recognbieiJ  rale,     li  < 

better  time  he  would  have  had  l>etter  wages.     The  '  /t 

prepared  to  say  that  the  man  was  not  justified  in  leaving.     I'  a 

very  low  rate  and  the  certificate  would  b'  •    !. 

Last   week  the  South  West  Wales  .M  .  ''ourt   «t  to  rlrirule  a 

difference  which  had  arisen  between  two  elcciri'  u!   ■.•■  -i-l  the 

management  of  a  West  Wales  copper  works  at  whaii  i;..  -n  em- 

ployed.    The  complainants,  David  J.  Morgan  and  E.  .J.  <  •  Ileged 

that  on  their  leaving  their  cm  ploy  ment  the  certificate*  ncce-  lem  to 

obtain  employment  elsewhere  had  been  unreasonably  »  T^^T 

stated  that  they  were  paicl  Gs.  per  turn  for  six  tun  U  thff 

electrical  sub-station  at  the  works,  and  that  as  they  ._         nploy- 

ment  elsewhere  at  £2.  2s.  per  week  they  decided  to  leave.  They  alleged 
that  they  were  promised  promotion,  and  that  their  wages  were  not  rafi- 
cicnt  to  keep  their  homes  going. 

For  the  company,  it  was  said  that  the  men  couM  "    "  -  replaced. 

and  by  their  abstention  from  work  there  was  a  {  :  that  pirt 

of  the  works  being  .stopped. 

The  Chairman  said  that  the  tribunal  had  come  unanimooalv  to  the 
decision  that  the  works  in  question  was  clearly  a  factorj- ""  whose  biuine« 
consisted  wholly  or  mainly  in  the  manufacture  of  substances  f  *  '"^  '»■ 
duction  of  arms  and  munitions  generally.''     There  was  an  oi  ;<J 

that  the  provisions  referred  only  to  "  controlled  "  est  . 
Order  issued  by  the  Ministry  of  Munitions  clearly  sh' 
not  so.     It  was  thought  by  some  that  sec.  7  did  not  apply  to  any  but  con- 
trolled establishments,  whereas,  in  fact  it  was- equally  applicable  to  all 
such  establishments  as  were  there  described.     The  Court  found  that  the 
certificates  in  both  instances  had  not  been  unreasonably  withheld. 

Rest"  Ction  of  Exports. — The  Privy  Council  on  Oct.  19  appro ve<I 
recommendations  by  the  Board  of  Trade  that  the  Proclamation  of 
July  28,  as  amended  by  subsequent  Orders  of  Council,  be  further 
amended  by  the  prohibition  of  the  exportation  of  platinum  to  all 
destinations  and  of  copper  wire  (insulated),  electric  light  wires  and 
cables  and  bare  cables  to  all  destinations,  except  British  possessions 
and  ])rotectorates. 

V/ ills.— Second-Lieut.  H.  G.  Brag,  of  32,  Br>-anston-squarp.  I.on- 
don,  W. ,  third  son  of  the  late  Mr.  tiustav  Byng  ( founder  of  t  f  I 

Electric  Co.),  who  Wiis  killed  in  action  on  May  18  last,  left  a:.  -  ...>■  of 
the  gross  value  of  £73,71(5.  Lieut.  Byng  was  only  25  ycj'.rs  of  age  at 
the  time  of  his  death.  He  was  an  active  incnil)cr  of  the  (.;enerftl 
Electric  Co.'s  engineering  staff.  £100  is  left  to  Mr.  C.  A.  Pfftrmn's 
Fresh  Air  Fund,  and  £200  each  to  charities  connected  with  Harrow 
School  and  Harvard  University,  where  Lieut.  B\Tig  received  his 
education. 

The  late  Mr.  Robert  Hammond,*  consulting  electrical  engineer, 

left  estate  of  the  value  of  £7,828. 


I  TENDERS    INVITED.  | 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiy^^ 

Turbo-Alternator,  Gonenting  Plant,  Boilers,  &c. 

The   AlsTK.U.iAN   CoMMONWKAi-Tii    IKi  "    of   IVfonot- 

require  tenders  by  noon  Oct.  25  for  Po«  ii  Plant  and 

Equipment  for  the  Naval  Dack>-»nl  Cockatoo  isltind.  Sydney. 
N.S.W..  and  by  noon  Oct.  27  for  Miu-hin*^  TixMs.  S  '-'■  itions 
from  Director  of  Xavy  Contnu^ts.  Xavy  Offioo.  >'.  le. 

The  N.S.W.  RAILW.4.YS  &  Tr.vmways  Dbp.vrtment  require 
tenders  by  noon  Jan.  12  for  the  supply  and  maint.  '      "2 

months  of  two  Water-tube  Boilers  and  Accesscuies        -  . 

N.S.W.  Specification,  &c.,  from  the  ElectriciU  Engineer,  til. 
Hunter-street,  Sydney,  N.S.W. 

Cape  Towx  (South  Africa)  Corporation  require  tenders  by 
noon  Nov.  5  for  a  4.tHX)  kv.a.  Steam-driven  .\ltemator,  with 
Condensing  Plant,  or  a  l,tKX)  kw.  Converting  Plant  if  deliveTcd 
earlier.  Specification,  &o.,  ciu\  be  seen  at  the  otfii-e  of  Mr.  H.  D. 
Wilkinson,  4,  Queen-strcet-place,  London,  E.C. 


House  Service  Boxes,  Fuse  Boxes  and  Fittings. 

Grimsby  Corporation  invite  tenders  for  the  supply  of  House 
Service  Boxes  (lead)  and  Fittings  and  House  Fuse  Boxes  and 
Fittings.  Forms  of  tender  and  specification  from  the  deputy 
electrical  engineer  (Mr.  A.  S.  Channon),  and  tenders  are  to  be 
sent  to  the  Town  Clerk,  Municipal-buildings,  Victoria-street, 
Grimsby,  by  first  post  Nov.  4.     ^ee  also  an  adverlisement. 

Automatic  Telephone  Exchange. 

Plans  and  forms  of  tender  are  being  prepared  for  the  installa- 
tion of  an  automatic  telephone  system  in  Chkistiania  (Nor^vay), 
at  an  estimated  costof  c.b)ut£53,600.  Specifications, &c., from 
the  Kristiania  Telefonanlag,  Toldbodgt,  30,  Christiania. 

Motor  Generator. 

RATHmNES  (Co.  Dublin)  Urban  Council  require  tenders  by 
10  a.m.  Oct.  28  for  the  supply  of  a  Motor  Generator.  Speci- 
fications, &c.,  from  the  Electrical  Enghieer. 


no 
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Telegraph  and  Railway  Stores. 

The  directors  of  the  North  Eastern  Railway  Co.  are  pre- 
pared to  receive  tenrlers  for  6  or  ]  2  months'  supply  (from  Jan.  1, 
1916)  of  Telegraph  Apparatus,  Wire  and  Line  Stores.  Forms  of 
tender  from  the  Telegraph  Superintendent  (Mr.  C.  H.  Ellison), 
and  tenders  to  the  Secretary,  Mr.  R.  F.  Bunnell,  York. 

The  directors  of  the  North  Eastkrx  Railway  Co.  also 
invite  tenders  for  6  or  12  months'  supply  of  Arc  Lamp  Carbons, 
Electric  Wires  and  Cables,  Electric  Lighting,  Arc  Lamp  Globes, 
&c.  Forms  of  tender  from  tiie  Stores  Superintendent,  Gates- 
head. Tenders  to  the  Secretary,  York,  by  9  a.m.  Oct.  28. 
Coal  Conveyor,  Coal  Hopper,  Water  Cooler,  Water  and  Feed  Pumps. 

The  Klectricity  Co.mmitteo  of  Manchestkk  Corjjoration  invite 
tenders  for  the  sujijjly,  delivery  and  erection  of  Coal -conveying 
Plant,  New  Coal  Hopper,  &c.,  Water  Cooler,  two  Electrically- 
driven  Circulating  Water  Pumps  and  Turbme-driven  Boiler 
Feed  Pump.  Specifications,  &c.,from  the  Secretary  of  the  Elec- 
tricity l)e])artment  (Mr.  F.  E.  Hughes),  and  furtlier  jjarticulars 
can  be  obtained  from  tlic  chief  electrical  engineer  (Mr.  S.  L. 
Pearce).  Tenders  to  the  Chairman  of  the  Electricity  Committee, 
Town  Hall.  Manchester,  by  10  a.m.  27th  inst.  . 
Wiring.  Lan  p",  Fittin?^.  6c\ 

London  County  Council  require  tenders  by  II  a.m.  Nov.  3  for 
an  Electrical  Installation  at  Thorn  (iold -road  l^lemcntary 
School,  Covcrdaie-roatl,  Hammersmitii,  W.  (about  193  wirmg 
points  and  240  lighting  points).  Specification,  form  of  tender, 
&(:.,  from  the  Cliief  Fngincer,  Spring  Gardens,  S.W^. 

The  Great  Northern  Railway  Co.  (Ireland)  require 
tenders  by  10  a.m.  Nov,  4  for  12  months'  supply  of  Electric 
Cable  and  Wire,  Electric  Light  Carbons,  Electric  J'ittings, 
Lamps,  &c.  Forms  of  tender  from  the  Secretary,  Amiens- 
street  Termmus,  Dublin. 

Glasgow  Parish  Council  require  lenders  by  10  a.m.  Oct.  2.5 
for  12  months'  su])j)ly  of  Electric  Lani])S  and  Fittings.  Konns 
of  tender,  from  Mr.  J.  R.  Motion,  2()fi,  (;eorge-street,  Glasgow. 

The  District  Connnittco  of  the  Middle  Ward  of  Lavakksmire 
require  tenders  by  10  a.m.  Nov.  1,  for  Electric  Lighting  Work 
at  Hairmyres  Colony,  East  Kilbride.  Specifications  from  Mr. 
Wm.  Arnot,  1(13,  Hope-st,  (;iasgoAv. 

Telegraph  rnd  Telephone  Material. 

The  Deputy  Postmaster-General,  Sydney,  invites  tenders  by 
2::}0  j).m.  Nov.  4  for  100  miles  Two-twisted  and  7.')  miles  Thre«i^- 
twisted  Rubber-insulated  tiiuied  Copper  Wire  for  the  Aus- 
traijcan  CoMMONWEALfH.    Po8tmaster-(;enerar8   Dejiartmcnt. 

The  Deputy  Postmaster-General,  MellKjurne,  invites  tenders 
until  3]). III.  Dec.  14  for  11  sections  of  Lamp  Signallhig  Trunk 
Line  Switchboard  (schedule  1,207)  for  the  Australian  Common- 
wealth Postmast('r-(Jeiierars  Department. 

I'he  Deputy  l*ostmaster-C!encraI  requires  lenders  by  2:30  p.m. 
Nov.  4  for  about  59  miles  of  Paper-insulated  Lead-covered 
Cable  (schedule  472,  N.S.W.)  for  the  Avstralian  Co.mmon- 
WEALTH  Post masler-General's  Department. 

The  Deputy  Postmaster-General,  Brisbane,  requires  tenders  by 
noon  Nov.  17  for  Switchboard  Parts  aufl  .Acee.v.'sories  (srhedulo 
343),  'iVlegraj)h  InstrumeiUs  (schedule  34.")),  Protectors  and 
Parts,  &e.  (schedule  340),  and  Ironwork  (schedule  358)  for  the 
Australian  Commonwkalth  lV)stmaster-(  ieneral's  l)ej)artnu-nt. 

The  Deputy  Postmaster-General,  I'orth  (W.  Australia), 
invites  tenders  by  Nov.  10  for  a  Wlieatstone  Bridge  (sehwlulc 
475  W. A.)  for  the  Australian  Commoxwealtm  Postmastor- 
Generars  Department. 

Specilieations,  &c.,  for  the  above  contracts  can  be  obtnine<l 
from  th(^  respective  D(>puty  Postmasters-General. 

Tenders  an;  re(i\iire(l  l»y  Dec.  7  for  the  Hup|)ly  of  the  ft.llowing 
articles  for  the  Au.stralian  CoatMONWEALTM  Postnuist.T- 
tieneraPs  Department  :    Zincs,  Carbon  and  Mm,  I'dwdcr, 

I\Ianganes(>  Chloride.  Chlnride  of  .\mmonia.  Poi  .  Ontor 

.lars  for  Cells,  ("arlxju  Hlocks  and  liesistanco  Boxes.     (> 
No.   1.273).     'fender  forms,  apecKieations.  &c..  fri>m  tin    t  ..m 
monwealth  Oflices,  72,  Victoria-street,  London,  S.W. 

Tenders  are  invited  for  the  supply  of  294  Accumul.it. 
of  15  ampere-horn-  cajjacity,  and  a  Power  Board  au''    ^ 
Ai)paratu9  to   the  Au.stralian   Co.mmonwealth    ' 
CeMcMal's  D.<|tartnu'nt.     Tender  forms.  &,-..  from  the  (  ominon- 
wealth  Oilices,  72,  Victoria-stn>et.  Ltmdon.  S.W.     Tc  ■'■  ■     '■■ 
l)eputyPo8tmaster-Geueral,Perth(\\'.Ajistrali.n).l)y3p.i! 
The  Public  Service  Tender  B(ianl  ^\■|^LLl^■(;T( 

tenders  by  4  p.uL  Oct.  27  for  Id.OUt   Dry  Cell 

Telephone  Cable.     Particulars  from   the  Controller  «' 
]^)st  and  Tel(<grapli  D(>i)artment,  Wellington,  the  Distim  Mok - 
ket>p(<r,  i'ost  and  Telegraph  D -partnu-nt.  Christchunli  :    oi  lli. 
Telegraph  Engiiiccis,  Auckland  and  Duuixiin. 


ll     i:ili 


TENDERS  RECEIVED  AND  ACCEPTED. 


ill 


^Metropolitan  Asylums  Board. — ^It  is  projjosed  to  'extend  for 
10  years  further  the  agreement  with  the  Tudor  Accumulator  Co.  for 
the  maintenance  (at  £28  per  annum)  of  the  battery  at  the  Northern 
Hosjjital.  The  tender  of  Toy  &  Winslow  (at  £72)  has  been  accepted 
for  wiring  the  medical  suijerintendent's  new  house  at  Tooting  Bee 
Asylum. 

Metropolitan  Water  Board. — The  following  tenders  have  been 
accepted  : — 

Edison  &  Swan  United  Elt<tric  Light  (Jo.,  .j-au  i  ■  ic  2.j0-volt  tour  u.p. 
May  and  20-ainpere  250-volt  eight  d.p.  wav  fuse  1,. .aid-.  V.i2:  Callendcr's 
Cable  &  Con.struetion  Co..  cable,  £110:  Sterling  Telephone  &  Electric 
fJo.,  spt-cial  stethoscope  receiver  cases.  £83. 

Barne.s. — Tenders  for  a  six  months'  supply  of  coal  having  been 
received,  the  Lighting  Committee  considers  that  none  of  the  tenders 
is  sufficiently  attractive  to  warrant  them  recommending  the  Council 
to  enter  into  a  contract.  They  have,  therefore,  instructed  the 
engineer  to  purchase  supplies  in  the  ojien  market. 

ScirooL  LioHTiNG. — Nuie  tendere  were  recei\'e<l  by  the  London 
Education  Committee  for  wiring  Winchester-street  school  (Finsbury), 
and  the  lowest,  that  of  Napier,  Kunber  (Ltd.),  at  £103.  I  Is.,  was 
accepted.     The  other  tenders  ranged  from  £109.  1  l.s.  to  £242.  4s.  6d. 

The  I>mdon  Education  Committee  received  cIutiis  from  Defries  & 
Coldnian  for  additional  allowances  on  their  contracts  for  wiring  four 
schools,  owing  to  the  increase  in  the  price  of  materials  between  the  the 
acccj)tanceof  their  tenders  and  the  commencement  of  the  work.  During 
the  rcce.ss,  the  chairman  ajiproved  the  undermentioned  allowances  : 
Woolmorc-street  (Poplar)  20  per  cent.,  and  Star-lane  (Fulhani),  Senior- 
street  (Paddinjrton)  and  The  '"  Victoria,"  Haimin  :-inith.  10  per  cent. 
A.  Hawkins  &  Sons  were  allowed  £13.  10s.,  and  tin  Alptia  Manufacturing 
Co.  £12.  10s.  e.\tra  on  contracts  for  wiring  the  Ranela<;h-road  (St.  George. 
Hanover-.square)  and  X'ernon-square  (Finsbury)  schools  respectively. 

London  County  Council. — The  tender  of  W.  T.  Henleys  Tele- 
graph Works  Co.  (at  £114)  has  been  accej)ted  for  the  sujjply  of  an 
electric  lighting  main  for  lighting  of  refuges  on  tlie  Victoria  Embank- 
ment.    One  firm  tendered  at  £1 15.  10.s.  and  two  others  at  £117.  10s. 

Sydney  (N.S.W.) — The  tender  of  the  Reason  Mfg.  Co.  (Lewes) 
road.  Brighton)  for  the  annual  su])i»ly  of  maximum  demand  indica- 
tors has  been  accepted  by  the  Municipal  Comicil. 

BuEsos  Aires. — The  tender  of  the  Anglii-.Vi-gentine  Genera- 
Electric  Co.  for  the  sup]>Iy  of  40,0(X)  carbons,  at  .S4.47o  m,  n.  (alx)ut 
£3(t2),  for  the  lighting  of  the  Port  of  La  Plata  has  beca  accepted  by 
the  Direccion  General  of  the  Port. 

Government  Contracts.  —The  following  tenders  were  accepted  by 
the  l>ritish  tiovernment  departments  during  September: — 

Wfir  Ofjirr. — Cable  .Accessories  Co.,  Cranmer  A:  Cheshire.  Dorman  & 
Smith.  K.  M.  F.  (H1I4)  (Ltd.).  Forward  Klcctric  C...  (Jal.^worthy  (Ltd.). 
(Jeneral  KU'ctric  Co..  1).  Ihdet  &  Co..  Ingram  k  Kemp.  Kartret  Engi- 
neering Co.,  Hainsford  &  Lynes,  Sun  Klectrical  Co.,  and  W.  Wiitehouw 
&  Co..  distriluitiim  board.s",  &c.  :  British  Insidated  &  Helsby  Cables, 
Craiiipark  Electric  Cable  Co.,  .1.  Frankenburg  &  Sons.  A.  Green  fLtd.L 
India  Hnhbi-r.  (lutta  Percha  &  Teleu'rajih  Works  Co.,  .lohnson  &  ' 
Liverpucl  Kleetric  Cable  Co..  St.  Helens  Cable  \  n>d)lH-r  Co.. 
Kleetriial  Wire  Co.,  H.  W.  Snuth  &  Co.,  Ward  \-  (Joldstone  and  Vork- 
shire  Cable  Co..  electric  calile  and  wire.  J.  C.  Fuller  &  Son  av\A  Simens 
Bros.  &  Co.,  electric  cells  and  parts;  Bulpitt  &  Sons,  Edison  &  Swan 
I'nited  Electric  Light  Co..  E.  (Griffith  &  Sons  and  .\.  Lyon  \-  Wrench, 
electric  lampH  :  C.  Collins  (Ltd.).  (Jeueral  Electric  Co..  .1.  Hinks  &  Son. 
.lones  &  Ko'-ter,  Kitson  Knipire  Litihtini:  Co..  Lyon  .V  Wrench.  G.  Polk(>v 
(l.td.),  popes  Kleetrie  I.^»iup  Co..  Kippin^ille's  .\ll>i<m  I^inip  Co..  and 
Sherwrtods  (Ltd.).  lamps  and  lanterns;  W.  (J.  Heath  &  Co.,  electric 
li^ditini:.  H.M.  Gnnwharf.  Devonport. 

IniUii  Offitr. — Chloride  Fleet rieal  Storage  Co..  cells;  Siemens  Bros.  & 
Co..   '  1    j<. infill  '       I  r.s   (Ltd.),    insidit<ir  cap.s ;     T'     ■ 

''oni  ':'.n--  \\  ■  mI.  Ac:    MiVf  ..ni'.si  Wirek^ss    l  ■  ■■ 

'    '        'I'll  apparatus. 
UmunIi  Thonison-Housi-.i,    i  ....    iJuk.  Ker-  *  Co.. 
i  le  l^jmp  Co..  "Z"   El.-ctric  I.«mp  Mfn.  (\>..  and  F..>ter 

'       '    '  l.unps  until  Au.i:.  :n,  191(». 

■  I     Mf)i.     Co..    protective     M]>)>ar«tne: 
Peel-Conner  Telephone  W 
1  rif   Cm      J  i-Ti'iiIii  Mil'   -iMtiara'..-  " 

h  Works  Co..  and 


ii  L..\l. 
.V   t'o.. 

i  <'o..  India  liidjlHT. 


'iiction    &     \1  .riiM  11  Hire    *   n.. 

h  Works  <ii..  .lolnison  *  Phil 


Co.,  ;  .  ,  .   ,    r.uti.-h  11, ,.  ; : 

Initeil    Kleetric   Lijjht  Oi>.,   Geiior.il    Elf 
Dynamo  Wo^k^  metallic  fikmcnt  lamps; 
phone  lampii. 


1 

:    W.  T. 
V  &  Co.. 

and  >i 

...      1- 
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FINANCIAL    MATTERS. 


COMPANIES'  MEETINGS  AND  REPORTS. 


FERRANTI  (LTD.) — The  profit  on  tr^^ding  for  the  year  ended  June  30 
was  £37,230.  17s.  9d.,  and  after  crediting  discounts,  interest  and  transfer 
fees,  and  deducting  general  establishment  charges,  repairs  and  renewals, 
legal  expenses,  inconie  tax,  bad  debts,  directors'  and  trustees'  fees,  there 
remains  a  balance  of  £16,739.  6s.  6d.,  making,  with  £2,0.50.  Is.  5d.  brought 
forward,  £18,789.  7s.  lid.  Deducting  interest  on  fir.st  mortgage  del)cn- 
ture  stock  (£4,437.  15s.  3d.),  on  five-year  notes  (£2,052),  on  bank 
loans  (£1,271.  7s.  4d.),  and  £10.000  for  depreciation  reserve,  a  sum  of 
£1,028.  5s.  4d.  remains  to  be  carried  forward.  The  results  for  tli('  year 
show  a  falling  off  as  compared  witli  the  previous  year,  but  this  is  due  in  a 
considerable  measure  to  the  dislocation  created  by  the  war,  and  the  heavy 
falling  off  in  export  business  due  to  the  same  reason,  and  also  to  adver.se 
monetary  conditions.  The  company  have  entered  into  a  contract  with 
the  Government  for  a  supply  of  shells  and  fuses,  and  as  considerable  out- 
lay will  be  necessary  in  buildings  and  plant,  arrangements  have  been  made 
with  the  Government,  under  which  certain  advances  are  made  by  them 
for  this  purpose,  and  the  consent  of  the  debenture-holders  and  share- 
holders has  been  duly  obtained.  The  construction  work  is  proceeding 
satisfactorily,  and  the  directors  hope  that  deliveries  will  commence 
shortly.  The  works  of  the  company  were  declared  a  controlled  estab- 
lishment under  the  Munitions  of  War  Act,  1915,  on  Sept.  6,  1915.  During 
the  year  £3,046  first  mortgage  debentures  were  redeemed,  and  the  loans 
against  five-year  notes  and  second  mortgage  debentures  were  further 
reduced. 

FRASER  &  CHALMERS  (LTD.) — The  profit  for  the  year  to  June  3  was 
£12,058,  compared  with  £8,378  for  the  previous  year  and  £4,604  for 
1 912-13.  On  Aug.  2  the  company's  works  at  Erith  were  made  a  controlled 
establishment  under  the  Munitions  of  War  Act,  1915.  To  n,icet  special 
conditions  which  have  arisen,  a  new  and  larger  ])ower  station  lias  becm 
constructed  at  the  works,  and  some  additions  have  been  made  to  plant  and 
machinery.  The  expenditure  under  this  head  durng  the  year  has  been 
£23,507.  The  business  in  South  Africa  has  shown  imy)rovement  during 
the  year.  In  order  to  compensate  for  the  amount  expended  during  the 
j-ear  in  fixed  plant  and  machinery  at  the  works,  £1 7,904  had  been  trans-  ; 
ferred  from  profit  and  loss  to  reserve  account,  making  the  total  £80,000. 
The  dividend  of  7^  per  cent,  on  the  preference  shares  of  the  company  was 
paid  in  July.  The  directors  recommend  that  the  balance  be  carried 
forward. 

MONTEVIDEO  TELEPHONE  CO.  (LTD.)— The  directors'  report  for  the 
year  ended  July  31  states  that  after  providing  for  all  charges  in  Monte- 
video and  London,  the  net  profit  for  that  period  is  £25,776.  6s.  8d., 
against  £28,524.  19s.  Id.  for  the  previous  year.  This  falling  off  in  the 
profit  is  due  to  the  diminution  in  the  number  of  subscribers,  owing  to  the 
depressed  business  conditions  which  prevailed  during  the  year.  The 
interim  dividends  paid  in  May  absorbed  £4,342.  14s.,  leaving 
£21,433.  12s.  8d.,  to  which  is  added  £5,303.  7s.  7d.  brought  forward, 
making  an  available  balance  of  £26,737.  Os.  3d.  After  applying  £8,000  to 
depreciation  of  property  and  plant,  and  transferring  £9,000  to  reserve  for 
renewals,  the  directors  recommend  payment  of  final  dividends  of  2}^  per 
cent,  upon  the  preference  shares  and  3  per  cent,  upon  the  ordinary  shares, 
making  for  the  year  5  per  cent,  on  the  preference  and  6  per  cent,  on  the 
ordinary  shares,  leaving  £5,394.  6s.  3d.  to  be  carried  forward. 


NEW   COMPANIES,  MORTGAGES  AND 
CHARGES,   &c. 


NEW  COMPANIES. 

S.  G.  LEACH  &  CO.  (LTD.)— Reg.  Oct.  13,  capital  £20,000  (ei9,500  £1 
cumulative  preference  and  10,000  is.  ordinarj^),  to  carry  on  business  as 
electricians,  electrical,  consulting,  mechanical  and  sanitary  engineers, 
ironmongers,  makers  of  and  dealers  in  electric  tramcars,  motor  cars,  flj'ing 
machines,  &c.  Private  company.  Reg.  office  :  15-17,  Artillery-lane, 
ishopsgate,  E.G. 

NOBLE  ENGINEERING  CO.  (LTD.)  (141,846).— Reg.  Oct.  12,  capital 
£5,000  in  £1  shares  (3,500  A  and  1,500  B),  to  carry  on  the  busiivess  of 
general,  automobile,  mechanical  and  electrical  engineers,  boiler  and  tool 
makers,  machiriists,  &c.,  and  to  adopt  an  agreement  witli  C.  B.  lleaton 
and  W.  A.  Catherwood,  Private  company.  First  directors  are  C.  B. 
Heaton  and  W.  A.  Catherwood  (joint  managers).  Reg.  office  :  44-50, 
Hercules-road,  Westminster  Bridge-road,  S.E. 

MORTGAGES  AND  CHARGES. 

ELECTRO-FLEX  STEEL  CO.  (LTD.)— Issue  on  Sept.  28,  1915.  of  £4,900 
pebentures,  part  of  serioa  of  which  particulars  have  already  been  lilcd. 


mmmm 

ENFIELD  ELECTRIC  CABLE  MPO.  CO.  fLTD. :      \> 
on  certain  hereditarn(;nts  and   premi-M-»    i  it.  3»    IHl'i 

mental  to  mortgage  dated  Nov.  ."*,  1914),  v.  -      .  >•  £II,2.V>.     ii  •>  .. 
Viscount  Griniston,  (}.  .).  AndrnwM  and  F.  I'lutte. 


CITY  NOTES. 


MEMORANDA  (Oct.  20).— Bank  rate  5  per  ceut.  (since  Aug.  8, 19U  . 
Consols  65.  Consols  Pay  Day  Xov.  5.  Stoclu  and  ShAn«  Ticket 
Days  Oct.  27  and  Nov.  11.  Pay  Days  Oct.  2S  and  Xov.  12.  Price  of 
silver.  23 Jd. 

ANGLO-AMERICAN  TELEGRAPH  CO.  (LTD.) — Th.-  fiin-rt-.r*  have 
declared  an  interim  dividend  for  the  quart'T  ended  .S«'pt.  3i}  *>t  \'t*.  \»-r 
cent,  on  the  ordinarj^  stock  and  £1.  10s.  per  cent,  on  the  prefoired  atock 
(less  tax),  pa3''able  on  Nov.  1. 

BRAZILIAN  TRACTION,  LIGHT    &    POWER   CO.     LTD.)— The 
have  declared  a  dividend  of  i  [h.-v  cent,  on  the  l-tsiie<l  urdinan   ■  .ijm-.-.i 
stock,  payable  Dec.  1. 

CALCUTTA  TRAMWAYS  CO.  (LTD.)— An  interim  d  xr  cent. 

(less  tax)  has  hcen  dt'clared  on  the  ordiniry  shari-s.  ,        .    .    .,    ..  -I. 

CALLENDER'S   CABLE  &   CONSTRUCTION   CO.    (LTD.' — The    director* 

have  declared  an  interim  diviilend  at  rate  of  lu  per  ■ 
tax)  on  the  ordinary  shares  for  the  jjast  half-year,  p 

EASTERN  TELEGRAPH  CO.  (LTD.) — The  company  announce  the  pay- 
ment, by  warrants,  on  Xov.  1,  of  interest  for  the  half  year    ■  '  ■■  /   "   • 
inst.,  on  their  4  per  cent,  mortgage  debenture  stock.     The  t: 
of  the  debenture  stock  will  be  closed  from  26th  to  30th 

HOLOPHANE  (LIMITED  AND  REDUCED).— A  petition  t>  . ,  the 

reduction  of  the  capital  of  tliis  company  from  £200.005  to  flO.j.aW  will 
be  heard  bv  Mr.  .Justice  Astburv  on  Xi>v.  2. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

What  were  known  as  "  official  quotations  "  are  not  aow  issaed,  bai 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Wednesday,  Oct.  2'J.  The  greatest  care  is  takonin  oompiling 
these  figures,   but  the  difficulty  of  verification  is  now  much  increased. 
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Do.    4i%  Cum.  Pref 
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May.  Nov 
Feb,  Aug 
Jan,  July 


t  Ex  dividend  or  interest 
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ELECTRICAL  COMPANIES'  SHARE  LlSl.— Continued. 


Last 
Divi- 
dend 


NAME. 


St, 

St 

St. 

10 

St 


4% 
4% 
4% 


6% 
6% 
4i% 

6% 


}I14% 

6% 

11  5% 

lOOi  5% 


Priet,  Rate    ' 

Wed^  PER  CENT, 

Oct.  20        Yielded. 


1 
5 
5 
1 
2 

100 

St 
5 
5 
1 
1 
5 
1 
1 

St 

10 

10 

5 

5 

St. 
10 
10 

100 
12 

100 
1 
1 

St. 

100 


St. 
St 

St. 
!0 


6%  I 
15%, 
3/0  I 
6% 


■^  /O 

4%  I 
15% 
2/6  ! 
15% 
6% 

6% 
7% 
4% 
10% 
6% 
20% 
2/3 
4i% 
5% 
5% 
4% 
20% 
47„ 
7i% 
6d. 

& 


Electric  Railways  and  Tramways 

Metropolitan  Dist.  Ry.  4%  Debs 

Do.     4%  Debs.  (1903-5) 

Do.    4%  Guar.  Stock 

Underground  E.  Rys.  of  London  Shares. 

Do.    AOrd 

Do.    6%  Inc.  Debs 

Do.    6%  Inc.  3ds.,  with  coup.  56. . . . 

Do.    4i%,  Bds 

Yorkshire  W.  Riding  Ord 

Do.     Pref 

Electric  Manufacturi  :i,  &c. 

Babcock  &  Wilcox  Ord I 

Do.    t%  Pref 

Brit.  Aluminium  Ord 

Do.    Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.Eric&sion  Mfg.  Cm.6%  Pref. 

7i%    Brit  Westinghouse  Pref 

6%  I     Do.     6%  Prior  Lien  Debs 

Do.    4%  Mort  Deb.  St. 

Callender'sCable,  &c.,Co.  Ord 

Do.     5%  Pref 

Castner  Kellner 

Dick,  Kerr  &  Co.  6%  Pref 

Edison  &Swan  U.Elec.Lt.A.  £3  pd 

Elec.  Construction  Ord 

Do.    7%  Cum.  Pref 

Do.  4%  Debs 

Genera!  Electric  Ord 

Do,    6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord.  . 

Do.      4i%  Cum.  Pref 

Do.      4J%Db 

India  Rubber,  G.  P.  &c.,  Ord 

Do.  Pref 

Do.      4%  Debs 

Telegh.  Con.  &  Main.  Co 

Do.     4J%Debs 

Vickers  Ord 

Do.    5%  Pref , 

Do.     1st  Debs 

Do.     4i%  2nd  Debs 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.     Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref ■ 

Direct  United  States 

Eastern  Tel.  Co.  Ord 

Do.    3J%  Pref 

Do.    4%  Debs 

Eastern  Extension  Tel.  Co.,  4%  Dobs. . . 

Do.    Ord 

10    22%    Gt.  Northern  Tel.  Co.  with  Coup.  8. . . . 

25]  13<%  I    Indo-European 

Marconi's  Wireless  Tel.  Co 

Do.     7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.     4%  Deb.  St 

Western  Union  50  yr.  BJs 

Telephones. 

American  Telephn.  &  Telgh.  $100  Cap. 

Cuban  Telephn.  Co.  5%  B<ls 

Monte  Video  Telephn.  Ord    

New  York  Telephone  4}%  Bds 

Oriental  Telephone  Ord 

.,„        Do.     Db.  St 

St     4i%   Telephn.  Co.  of  Egypt  Db.  St 

5    8%      United  River  Plate  Ord 

5    r%   I     Do.     5%  Cum.  Pref 


— coni. 
66  i 
63i 
75J 
11 
i 
104 
704 


e  s. 

5  14 
5  16 
5    6 


Dividend 
Dub. 


Jan,  July 
Jan,  July 
Mar,  Sept 


30/0 
li% 
4% 

lOl   10% 

5    5/0 

10    4% 

7%  I 
17/6  I 
4%  I 
4%  ! 
7% 


St, 
St. 
St. 
St 
10 


J    10% 
'I  7% 

10    9d. 

10    6% 


10 
St 


7% 
4% 
4i% 


$2 

5% 
7).d. 

••!  4t% 

St  I  4% 


St 


10 


4i%; 

6% 


lo:  6% 

100    5% 


100 

St. 

St 
St. 
5 
5 


4«1 
6% 


5°^ 

4 

4^/0 

2/9 

2/9 


Do.     Deb.  Stk. 

Financial  and  investment. 

ClobeTelegh.  &  Trust 

Do.     6%  Pf 

Mackay  Companies' Common  .... 
Do.     $100  Pref     

Submarine  Cable  Trust  Certs. 


93 1 
i 

4.V 

2,'. 
I3, 
l-\ 
93i 
i 
10^ 
5i 
tl 
1} 
lOlJ 
70t 
10^ 
4i 
3 


1 
69i 
10,, 

9A 
12U 

-SJ 
91i 

71 

81 
97* 
31  i 
93 

100 

102 
221 
63 

n 

'ft. 

Si 
120 
tti 
81 1 
78  J 

Ilii 
331 

47i 

li 

1.-] 

I 

di 
12|V 
791   • 
100 

I29i 
75 

!0!| 
iil 

80 

85 
5Ji 
4.i 

90 

9)i 

ao 

681 
121T 


5  15  5  Mar,  Sept 
8  11  1  Mar,  Sept 
4  11   10  Jan,  July 

I       March 

6  15    3  Jan,  Jly 


6 

4  9 

4  15 

5  8 

6  17 

7  5 

5  9 

6  6 

8  11 
5  18 
5  13  11 

7  6  4 
5  17  8 
5  0    0 

9  2  10 


9  10 
4 
3 
6 
2 
5 
1 
4 
5 
6 


9  12 
7    0 

5  15 
9  12 

6  9 

7  16 
4  14 

4  18 

6  6 

5  16 
4     2 

7  12 
4    6 

4  10 

5  b 
4  17 
4  10 


5  17 

6  12 

I  (>     > 
I  6     7 

6  II 

6  13 

6  16 

5  16 

5     6  10 

4  18    2 

5  1  II 
5  19    9 

5  19    S 

6  16  10 
5     6    8 

3  19  0 
10  0    0 

7  2  10 
5  16  I 
5  0  11 

4  10    0 


6  3 
6  13 
6  12 
4    8 


5  16 
5  16 


7 
4 
5 
o 

7 
0 
8 
8 
3 
0 

1" 

u 

9 
9 


Colonial  and  Foreign  Railways,  Tranways ,  &c 


100  . 
100  $(i 

5  8% 


5 

Gt. 

5 


2/6 
4i% 

» 

6"o 
100    5% 


St 

100 
100 

5 

St. 

10 

5 

5 

St' 

St 


St 
St 


Ari(;lo  Ari.'ontine Trams.  0%  Debs 

Do.     4i%  Dobs 1 

Do.     4%  Dobs I 

Do.     5J%  1st  Prof I 

Do.     5j%2nd  Prof I 

Brazilian  Traction  Ord ' 

Do.     6%  Pref 

Brisbane  Trams  Ord 

Do.    5%  Cum.  Pref 

British  Columbia  4i%  Con.  Dobs 

Calcutta  Elec.  Tr.im.i.  Ord 

Hav.-ip.i  Elec.  Ry.  5%  Bds 

M.idr.i:.  El(>-,  Trim-  6%  Gum.  Prof.    .. 

M.in.ios  Tr.irn:.  .'>"„  Debs 

Mexico  Tr.iins  Common  St   

Do,     5%  Bds    

',%  Montreal  Street  Ry.  4^%  Dobs.  (1922) . . 
5%  Rio  do  Janeiro  Tram,  L.  &  P.  50  yr.  Bds 
4i%    Toronto  Railway  Co  41%  Bds 


5% 
4i% 


/D 

73 
7Jl 

501 
871 

6  A 

4. J 
60 

Sit 
881 

S 
69 
38 
441 
9b 
91 
94 


h  13    2 

6  3    3 

5  B  10 

7  15  10 
7  10  6 
7  18    5 

6  16  10 

6  4  3 
S    5  II 

7  I     8 

8  I     8 

5  13     I 

6  0    0 

7  4  II 


Apl.  Oct 

A?l,  0:t 

Mar 
Ian.  July 
Jan.  July 
Aug.  Feb 
Jan,  July 
Mar,  Sep 

Acrii 
Apl,  Oct 
Jan,  July 
Jan,  July 
Fob,  Aug 
May,  Nov 

Sept 
Feb,  Aug 

May 
Jan,  July 
Jan.  luly 

Jul/ 
Jun,  Dec 
Fob,  Aug 

Jun,   Doc 
Feb,  Aug 
Apl,  Oct 
Apl,  Oct 
Mar,  July 
Jan,  Jly 
May,  Aug 
May.  Aug 
Jun,  Doc 
Jiin,  Doc 

Fb,My,Aug,N 

Fb,My,Aug,N 

Ja.Ap.Jly.O 

May,  Nov 


Ja,Ap,Jly,0 

Ja,My,Jly,0 

Ja,My,Jly,0 

May,  Nov 

Feb.  Aug 

Ja.  AcJly.O 

Ja,  My,  jly 

Mayi  Nov 

April 

July 

May,  Nov 

May,  Nov 

Mr.Jly.O.Doc 

Jun,  Doc 

May,  Nov. 

Ja.Ap.Jn.O 

Jan.    Jly 

Nov. 

May,  Nov 

Apl,  Oct 

Jan,  July 
an,  July 
Apl,  Oct 
Jan,  July 
Jan.  July 

^-  '^-Mr.Jn 

••     Jn 

;  -...,. .Jl/.O 

Ja.Ap.Jiy.C 

Apl,  Oct 

Iun,  Doc 
an.  July 
an,  July 
an,  July 
Jan,  July 
Fb.M.Ajg.N 
Ja.Apl.Jly,0 
May 
May,  Nov 

Mar,  Sap 
Fob,  Aug 

Jan,  July 


3 

6/- 

?% 

5% 

7% 

¥? 
0/0 

^/ 

4 
41 

5|'% 


Colonial  and  Foreic;n  Electric   S'jpply,  &  r. 


4  13  i 

5  9  10  1     Jul..  L»ec 
4  17    0        Fob,  Auc 


Adelaide  Elec.  Supply  b"o  Prof ■•  <i 

Do.     5%  Debs 97 

Bombay  E.  S.  &T6"J,  P«f |  101 

Calcutta  E.  S,  Orp.  Ord   6 

Do.     5%  Pref   |  A'.l 

Canadian  r.^"   F'"-  '" '""non  St '  Hi 

MelKiui:  .                         \,  IstMtOobs.  931 

Do.     5',,                         ■ 961 

ShawiniKan  W,4tei  &  Power  5%  Bds.  ...<  102 

Do.     Cap  St.^^'k   1421 

Toronto  r          :;    ^       St.     96 

Do.    4J                             '  B6 

Victoria  I  ....    0..  i,-i,.>..alP..k5..6%Pfi  TJ 

Do.    51%  2nl  Mort  Dobs ^i 


0  1 
5  3 
5  18 
7  10 
5  4 
S  18 

3  I 
5    3 

4  18 
4    4 

4  !3 

5  1 


Mar,  Sept 
Jun,  Dec 


I-.',  loiy 
M»y,  Nov 
Jan,  July 
Jan,  July 


Messrs.  J  B.  Gamham  &  Sons, 

date  C>ct.  20,  the  following  as  the 

New  Mbtals. 

Solid  Dravn  Brass  Tubes. . ..  — 

Solid  Drawn  Copper  Tubes  . . .. 

Brazed  Ospper  Tubes 

Brazed  Brass  Tubes 

Brass  Wire -•  ■•  .* 

Copper  Wire  .•  ..  — 

Rolled  Brass 

Brass  Sheets -  . .. 


MBTAL  FBICBS. 

132,  Upper  Tnames-stroot  London,  E.G.,  quote  under 
present  basis  prices  of 

per  lb.  per  ton. 

English  Load..--™™ R25  10    0 

AnttmoDT   _^__..,...._      NominaL 


I3H. 

-.,  13id. 

--  13M. 

.-  15id. 

--  12id 

...  121d. 

-_  12N. 

--  13Jd. 

oer  ton. 

£103    0    0 
£63    0    0 


Old  MbtalIi  per  ton. 

Qean  Scr»p  Copper  ......  —  £70  0  0 

Brazierv  So  poor  Scrap. .....  £59  0  0 

Clean  S~iP  Brass .■  £52  0  0 

Old  Uad    £21  10  0 

Old  Zinc • £35  0  0 

Hollow  Pewtor £105  0  0 

Black  Pewter _.....  £75  0  0 

Gun  Metal......... £63  13  0 


Copper  Sheets    _.._.._.. 
Spelter 

Mr.  A.  Joseph.  Earl-stroot.  London-road,  Southwark.  London,  S.E.,  quotoi  under  date 
Oct.  19,  the  following  approximate  pricet  of  Scrap  Metals  ; — 


or  ton. 
Aluminium  Cuttings    ......    £85    0    0 

Clean  Mixed  Brass    -     €55    0    0 

Clean  Copper £70    0    0 

Braziery  Copper £63    0    0 

Gun  Metal £60    0    0 


per  ton 


Old  Lead £22  0  0 

Tea  Lead £23  0  0 

Old  Zin: £38  0  0 

Hollow  Pewter £110  0  0 

Shaped  Black  Pewter £75  0  0 

Mr.  Joseph  can  supply  solder  at  the  following  orioes  per  ton  1  Plumb»'-'s  Solder  (in  bar 
or  strip).  £63.  Commercial  Tinman's  Solder,  £33;  Blowpipe  Solder.  £93. 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 


LINE. 


Inc.  or  dec. 


AOORBOATB. 


No.of , 
weeks.  I 


Amount. 


jlncordec 
I       (a) 


Aboideen Corporatkn  ...'  Oct 
An  rIo- Argentine 

Ashton-under-Lyno 

Ayr  Corporation 

Birkenhead  Corporation . . 
Birmingham  ("Trams 
C>3rporation.\  Buses 
Blackburn  Corporation  . . 
Blackpool  (Corporation  . . 
Blackpool  and  Fleetwood 
Bolton  Corpoation 

Bournemouth.. .  .■<  g^sgi 

Bradfc  ra  C^-poration  .... 
Brighton  Ckjrporation  .... 

Bristol  Trams  I  ^[^^"g^; 

Burmah  E.  Trams  &.  Ltg. 
Burnley (k)rporation    .... 

Burton  (DorpDration 

Bury  GDrporation 

Calcutta  Tramways  (3o.  .. 

Camborne-Redruth    

Cardiff  (x)rporation 

Ck)rk  Electric  Trams  Co. . . 
Coven  try  Ck)rporation  . . 
Croydon  Garporation  .... 

'  Derby  Corporation 

Dover  Ck)rporation 

Dublin  &  Lucan  Railway  . 

Dublin  United 

Dundee  Corporation 

East  Ham  (ysuncil 

Exeter  (Corporation | 

Glasgow  Corporation j 

Glossop  Trams j 

Gloucester  (k)rpn 1 

Halifax  Corpn...{^";^;i 

Hasti:igs  Elec  Traiiu  Co.. , 

Huddersfield  (3orpn I 

HullCorparalion 

lltordDiitiict(x)uncll.. 
lUeston  Ck)rporation . . . 
Ipswich Cx>rporation  ... 

Isle  of  Thane t  Co 

Kilmarnock  Gor[)oratlon 
Lanarkshire  Trams  Ck). 

Lancashire  United    

L<reds  (k>rporation   

Leicester  (corporation  .... 

Leith  (ktrporation   

Lincoln  Corporation 

Liverpool  (Corporation  .. 
Llandudno&ColwynBayR. 
London  (County  Council  . . 
Lowstolt (Corporation  ... 
'■'  ■  •  '■(Corporation... 
*>'-  i  Gorpoiatlon  .. 

N  ;  ioratlon 

Newcijik-on-Tyno  (Corpn, 
N"w;>>t  t  (Mon  )  (Corpn. . . . 
■■  ration 

•  tion 


■  tlon.. 


1  CnrporatJon  . , 


t  Bx  dividend  or  interest 


T)ncii 
WallaSF 

V... 

Wr. -: 
W.. 
Wc, 
Ycr. 

(a)  r 

t  Ic . 


JtB 

.i;on  . . 


iC  r;.:'.'i  ^/u 

y Corporation  ... 

rporatioD  . . . . 

■  tow 

:,  r.  l:^^ration. 

-tion.. 


1,734 

8,817 

3.252 

775 

13.544 
303 

'122 

227 

18.307 

182 

6.538 

*686 

3.773 

2.352 

2J98 

954 


-♦-  191 

+  801 

+  526 

+  118 


13 


699      -        37 


821 

1.502 
1,034 
195 
593 
1.100 
798 
805 


rpn. 
.ns  . 


123 


I         € 
35.822 

i2,087,312 
14,278 
10,382 
39,948 
399,010 
24,831 

61,432 

35,548 

78,455 

63.470 

842 

191.155 

34,974 

193,066 

201,113 

Rl47,l93 

3.179 

8.487 

40.380 

5.686 
76.275 
20,85J 


9.440 

2  561 

252.981 

30.076 

38.083 

11,341 

432.802 

5.278 

9.783 
65.486 

1,463 
41,421 
76,275 
87.133 
19.061 

3,827 

16,545 

786 

3.846 

72.213 
260,521 
125,606 

17,511 

539' 505 
15.793 

'259 
6,582 

517.787 
5.722 

182.602 

21,532 
107,176 
69  790 
74.175 
27.469 

32.723 

262.866 

26.084 
22,622 

43,745 
28,961 
5,779 
0.246 
33.681 
30.749 
27.488 

89,718 

43.466 

2.125 

66.870 


£ 

4-      1,517 
-  137.428 


+ 
-1- 
-»- 
-f- 
+ 

+ 


935 

-   533 

3.067 

43.306 

17,117 

V.157 

226 

2.651 

3,149 

103 

8,101 

10 

738 

35,263 

R  1,575 

487 

353 

97J 


3,158 
12 


1,741 

76 

9.720 

I  473 

5.528 

664 

32.717 

69 

81 

783 

7 

21 

12,075 

3.791 

2.816 

85 

2,534 

347 

96 


+  4,337 

+  20,553 

-»-  6,420 

+  1.029 


5.572 
1.435 


-  158 
+  141 

+  15.668 

-  II 
+  26.096 


4.318 
7,010^ 

■43 


+     3,234 

+   34XMi6 

7.280 
657 

■'3O8 
515 
612 
254 
215 

4.SU' 

3.1 


9jm 

5,614 


.i  .     ,1  are  with  the  conrespondlng  period  last  rear.      •  Fartlv  electricati 
iin.    L,«   %r  :Minm2d«y«.  I  Minus  3  dav*  |(P:ns3.ta»« 

1  Pius  2  day*.        **  Comoared  with  one  week  nwre  last  veer 
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Organised  Research. 

Three  months  ago  wo  commented  upon  the  particulars 
issued  by  the  Board  of  Education  of  a  "  Scheme  for  the  Orga- 
nisation and  Development  of  Scientific  and  Industrial  Re- 
search," and  we  suggested  that  men  of  note  on  the  industrial 
side  should  be  asked  to  serve  on  the  Advisory  Committee 
appointed  by  the  Board.  Beyond  an  attempt  to  ascertain  the 
researches  in  progress  iii  the  various  colleges  little  real  work 
has  been  done  in  connection  with  the  scheme.  We  now  sug- 
gest to  the  Board  the  advisability  of  turning  over  their  scheme 
to  the  several  engineering  and  scientific  institutions,  giving  to 
each  definite  instructions  as  to  expenditure,  and  leaving  the 
institutions  a  free  hand  as  to  the  nature  of  any  research  con- 
templated. These  people  know  what  research  is  required  in 
their  own  professions.  The  Board  of  Education  does  not  and 
cannot  know.  Furthermore,  we  suggest  to  the  Board  that  a 
Memorandum  setting  out  -  the  desirability,  or  otherwise,  of 
teachers  and  senior  students  in  technical  institutions  joining 
one  of  the  branches  of  His  Majesty's  Forces.  Should  these  men 
be  compelled  by  another  Department,  or  by  public  opinion,  to 
enlist,  such  enlistment  would  indefinitely  postpone  all  orga- 
led  research  and  technical  education.  In  both  we  are 
otoriously  deficient,  and  we  look  to  the  Board  to  issue  an 
instruction  on  the  subject  without  delay. 


Wx 


From  the  brief  reports  of  some  typical  colleges  and  institu- 
tions which  we  give  on  another  page  our  readers  will  learn  that 
ite  present  position  of  affairs  is  serious.  Most  of  the  third  and 
iourth  year  courses  have  been  abandoned,  as  many  of  the  17 
'year  and  nearly  all  the  18  and  19  year-old  students  have  joined 
H.M.  Forces.  We  have  nothing  but  praise  for  these  patriotic 
young  men  who  have  answered  their  country's  call,  but  it  is 
questionable  whether  their  energies  and  their  abilities  are  being 


utilised  to  the  best  advantage.  Another  ominous  si^  Is  that 
the  new  enrolments  are  less  tlian  half  the  usual  number,  and 
the  average  age  is  also  less.  For  a  country  whose  existence  w 
bound  up  with  the  maintenance  of  its  supremacv  in  ship- 
building and  engineering  this  is  a  vital  matter  which  requires  a 
speedy  remedy.  Every  effort  should  be  made  to  keep  up  the 
supply  of  skilled  m.en,  and  perhaps'  the  education  authorities 
could  devise  a  system  of  scholarships  so  as  to  encourage  youths 
to  enter  the  engineering  profession.  It  might  also  be  added  that 
nearly  all  research  work  and  all  special  courses  of  instruction 
have  had  to  be  abandoned  for  the  time  being.  This  latter  branch 
of  work  requires  every  encouragement,  and  we  regret  thar  ''■•' 
inevitable  war  work  has  interfered  so  much  with  its  continual      , 


Electricity  Supply  at  Bradford. 

The  annual  report  of  the  Electricity  Committee  at  Bradford 
shows  a  very  satisfactory  state  of  alTairs.  Although  the  under- 
taking has  not  grown  to  the  same  extent  as  hitherto,  owing 
to  war  conditions,  there  has  nevertheless  been  an  increase  of 
nearly  three-quarters  of  a  million  units.  As  would  bo  expe-  •  ' 
the  increase  in  power  supply  has  been  considerable,  and  I-.hr. 
supply  agreements  have  been  entered  into  with  a  number  of 
consumers,  varying  from  100  kw.  up  to  1,0<X)  lew.,  or  a  total  of 
2,900  kw.  It  will  be  noticed  from  the  figures  we  give  else- 
where that  the  load-factor  is  very  good,  and  is  still  rising,  and 
that  the  total  costs  are  low,  amounting  to  only  l-07d..  in- 
cluding capital  charges.  It  is  fortunate  for  this  undt-rtaking 
that  contracts  for  new  plant  had  been  placed,  and  were  well  in 
hand,  before  the  Government  found  it  necessary  to  control  the 
outputs  of  engineering  establishments,  or  to  adopt  a  poUcy  of 
restricting  capital  expenditure.  Even  so.  the  sum  which  had 
been  provisionally  sanctioned  in  191-1  was  somewhat  reduced. 
As  it  is,  the  new  turbo-generator  of  5,000  kw.  is  so  far  com- 
pleted that  preliminary  trials  of  this  set  have  been  made,  and 
will,  doubtless,  be  ready  in  the  near  futui-e  to  take  up  its  pro- 
portion of  the  new  load  obtained. 

« 

The  Government  and  Extension  Schemes. 

It  is  not  every  undertaking  that  is  in  the  happy  position  of 
Bradford  in  regard  to  e-\tensions.  Quite  recently  the  geneni- 
ting  stations  at  Birmingham  found  it  necessary  to  cho..x> 
between  the  powr  consumers  and  the  tramways,  with  the 
result  that  the  tramways  went  short  of  power,  much  to  the 
inconvenience  of  the  public.  In  all  industrial  cities  the  de- 
mand for  power  is  increasing  rapidly  as  the  work  on  munitions 
is  extended.  Walsall  is  another  case  of  this  kind.  At  Coventry 
also  we  notice  that  one  of  the  consumers  has  intimated 
to  the  Electric  Light  Committee  that  a  further  supply  of  power 
will  be  required  shortly,  and  the  manager  has  reported  that  in 
order  to  f^ive  this  supply  extensions  estimated  to  cost  £3<,\CX)0 
will  be  necessarv.  While  we  agree  that  capital  expenditure 
should  be  restricted  as  far  as  possible  at  the  present  time,  we 
think  that  the  Government  should  exercise  rather  more  dis- 
crimination in  the  matter.     What  they  probably  do  not  realise 
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is  that  a  power  station  cannot  be  enlarged  in  a  few  weeks. 
Even  in  normal  times  a  long  period  elapses  between  the  letting 
of  a  contract  and  getting  the  plant  to  work,  and  under  present 
conditions  such  work  is  particularly  slow,  owing  to  the  fact  that 
all  the  large  engineering  works  are  Government  controlled,  and 
consequently  cannot  undertake  the  execution  of  orders  without 
Government  permission.  Not  only  so,  but  it  must  be  remem- 
bered that,  if  a  generating  station  is  loaded  up  so  that  there  is 
very  little  spare  plant,  the  risk  of  stoppage  is  materially  greater, 
and  this  is  a  risk  which  should  not  be  run  in  connection 
with  munition  work  if  it  can  in  any  way  be  avoided. 


Sine- Wave  Alternator. 

Since  the  earliest  days  of  alternating-current  engineering 
the  shape  of  the  E.M.F.  wave  has  given  rise  to  considerable 
discussion.    At  the  beginning  it  mattered  little  whether  the 
wave  was  sinusoidal  or  not.     In  pre-o.scillograph  times  the 
ingenious  methods  of  determining  the  wave  shape  were  for  the 
most  part  complicated  and  unreliable,  and  were  unsuitable  for 
works  testing.     Nowadays  a  designer  endeavours  to  arrange 
his  machine  to  give  a  sinusoidal  wave,  and  it  is  an  easy  matter 
for  the  buyer  or  his  agent  to  determine  the  shape  of  the  wave 
by  means  of  an  oscillograph.     The  factors  determining  the 
form  of  the  E.M.F.  wave  are  the  distribution  of  the  flux  and 
the  distribution  of  the  Avinding.     More  than  10  years  ago  Mr. 
A.  C.  EiJORALL  gave  the  E.M.F.  curves  under  load  of  two 
three-phase   alternators.     Both  machines  were   built  by  the 
same  firm  and  were  alike  in  all  essential  details,  but  in  the  one 
the  slots  were  nearly  closed  and  in  the  other  entirely  open. 
The  ripples  in  the  E.M.F.  wave  of  the  latter  machine  wers 
clearly  shown  on  the  o.scillogram.     Mr.   E.  RiJDENBERG,  in 
1901,  discussed  the  question  of  suppressing  all  the  more  pro- 
minent harmonics  by  a  suitable  distribution  of  the  winding, 
and  gave  as  examples  a  number  of  windings  as  well  as  the 
oscillograms  of  the  pressure  waves  obtained  with  various  flux 
distiil)uli()iis.     The  work  of  Dr.   C.   P.   Steix.aietz  on   wave 
distortion  is  well  known,  and  most  of  our  readers  will  call  to 
mind  the  important  Paper  on  "  The  Shape  of  the  Pressure 
Wave  in  Electrical  Machinery,"  read  earlier  in  the  year  by 
Dr.  S.  P.  Smith  and  Mr.  R.  S.  11.  Boulding  before  the  Institu- 
tion of  Electrical  Kngineers.      Klscwliere  in  this  issue  we  give 
an  abstract  of  an  article  by  Dr.  \V.  Skem.\.\.\,  in  which  a  methtxl 
of  constructing  alternators  to  obtain  a  pure  .sine-wave  E.M.F. 
is  descriliid.     The  autlior  advocates  the  u.se  of  a  drum-shaped 
rotoi-  witli  tlic  windings  in  radial  .slots  unifonuly  spaced  around 
its  ])cri|)lHMV,  the  slots  Ix-ing  omitted  at  the  ])()les.     liy  cutting 
away  the  pe!i])liery  of  the  rotor  on  a  profiling  nuichine  the 
ivIiK'tance  around  the  rotor  is  altered  in  such  a  way  as  to 
|>riKlu(<'    a    sine    wave.     The    method   described    admits   of   a 
sinusoidal  K.M.K.  wave  Ix-ing  obtained  on  a  ddinitf  hwid  and 
))lias('  (lis]tla(  <'iiiciit. 


Alien  Enemy  Patents.  .V  rc])ort  on  this  subject  has  been 
issiunl  l)y  the  Patents  'j'nl)iiiial  of  the  Patent  Oflir.'  constituted 
to  consider  ihe  ([nestion.  \\c  ho])e  to  d<'al  with  this  in  onr 
next  issue. 

Marine  Wireless  Installations.-  According  to  "The  St^^am- 
slii|).  I  lie  T.iiod  wiieless  shi|i  stations  in  the  world  re(|uir(>  over 
15,000  licensed  men  to  o])erate  theni,  while  over  i.tKM)  land 
stations  wit  1>  a  working  force  of  3.2<Xl  men  are  required  to 
handle  the  l)usiness  which  originates  on  board,  or  for.  these 
vessels.  The  records  of  the  l'nit(>d  States  show  that  about 
2.0(H)  amateurs  have  been  licensed  in  the  past  few  years  to 
operate  their  own  stations.  \  fair  estimate  of  the  uumbor  of 
warsliii)s  so  eqiiiijped  in  the  navies  now  at  war  i'» :  (tivjit  Britain 
500.  (ierniany  '2W.  Italy  200.  France  180.  Hussia  Hit.  Japan 
70,  Austria  60.  There  are  also  a  largo  number  of  small 'vessels 
under  Colonial  flaas.     The  I'nited  States  has  over  3tX). 


Electric  Railway  Development.— At  the  San  Francisco- 
Ccjnvention  of  the  American  Electric  Eailway  Association,  Mr^ 
J.  H.  McGraw  stated  that  the  electric  railway  industry  in  the 
United  States  is  now  capitalised  at  move  than  £900.000,000, 
exclusive  of  the  large  amount  of  capital  invested  in  the  indus- 
tries required  to  supply  these  railway  companies  with  appa- 
ratus in  the  way  of  cars,  electrical  equipment,  generating  appa- 
ratus and  rails.  The  number  of  passengers'  carried  increased 
from  2.023.010.290  in  1890  to  more  than  12,000,000,000  in  1912. 

Royal  Engineer  Commissions. — The  University  of  London 
Officers'  Training  Corps,  under  the  command  of  Lt.-Col.  Capper, 
commences  its  eighth  year  of  training  this  month.  The 
contingent    consists    of    Artillery,    Engineer,    Infantry    and 

Medical  Units. 

The  training  is  mainly  of  a  continuous  character,  carried  out  in  or 
near  London.  The  number  of  commissions  obtained  up  to  August, 
191.5,  is  ju.«t  short  of  2,000.  The  Engineer  Unit  of  the  above 
contingent  should  appeal  strongly  to  Engineers  who  are  desirous  of 
ol)taining  commissions  in  the  Royal  Engineers.  Arrangements  are  made 
whereby  training  can  be  carried  on  continuously  or  for  part  time  only 
for  tho.e  men  who  cannot  leave  their  civil  j)r)sts  until  actually  gazetted. 
Candi^lates  for  enrolment  in  the  Engineer  Unit  should  apply  personally 
to  the  O.C.  Engineer  Unit  at  the  University  of  London,  South  Kensington 
S.W.,  on  Tuesday  or  Thursday  evenings  between  .j:30  and  7:30  p.m. 

The  Coolidge  Rontgen  Ray  Tube.  Profs.  E.  Rutherford 
and  J.  Barnes  have  recently  contributed  to  the  "  Philosophical 
Magazine  "  two  Papers  giving  the  results  of  an  extended 
experimental  investigation  of  the  Coolidgo  Rontgen-ray  tube. 
The  first  Paper  deals  with  maximum  frequency  of  the  Rontgen 
rays  from  the  Coolidge  tube  for  different  voltages,  the  sec^^nd 
part  with  the  efficiency  of  production  of  Rontgen  rays  from  the 
Coolidge  tube.  The  authors  found  that  the  voltage  required 
to  excite  the  most  penetrating  rays  in  tungsten  is  about  twice 
that  to  be  expected  on  the  quantum  rh- ory.  indicating  that 
about  half  of  the  energy  of  the  exciti'ig  electron  can  be  trans- 
formed into  radiation.  From  the  low  value  of  the  efficiency 
at  high  voltages  (about  1/500)  it  is  cl  ar  that,  on  the  average, 
one  electron  only  in  200  is  efficient  in  producing  radiation. 

Transatlantic  Wireless  Telephony.  The  transmission  of 
speech  by  radio-tolephony  between  Am  'rica  and  Europe  has 
now  been  successfully  accomplished.  This  is  the  result  of 
experiments  commenced  in  Juno  in  \m  -rica  and  France,  con- 
ducted on  this  side  by  Lieut. -Command'r  Sayles,  th^  American 
Naval  Attache,  and  Mr.  H.  L.  Shrcev^'.  of  the  American  Bell 
TeIe])hone  Co.  Col.  Ferrie,  the  well-known  wireless  specialist  of 
the  French  army,  has  also  observed  the  experiments  and  made 
sugge.sticms.  The  French  Government  greatly  assisted  the 
work  by  suspending  all  signals  from  the  Eiffel  Tower  and  other 
French  .stations  when  trials  were  being  made.  Within  the  last 
few  days  words  transmitted  from  the  American  station  at 
Arlington  have  been  distinctly  heard  at  the  Eiffel  Tower, 
though  the  clearness  varied  with  the  state  of  the  atmosphere. 

Automatic  Telephony  at  Los  Angeles.  -In  a  Paper  read 
before  tlie  .\ineriean  Institute  of  Eleeirieal  Engineers  at  San 
Franci.sco  .Mr.  \V.  Ia'v  Campbell  deseribed  the  present  auto- 
matic switchboard  t-olephone  system  in  the  city  of  Los  Angeles. 
This  system,  which  began  to  give  .service  with  one  manual 
switehl>oard  in  the  year  1902.  has  gradually  been  extended  and 
transformed  through  several  interesting  stages  of  combined 
automatic  and  manual  operation,  until  it  now^  comprises  15 
automatic  offices  and  a  traffic  distributor  switchboard  which 
serv<'  a  total  of  G0,00i>  .subscrilx'rs"  .stations — the  largest 
automatic  switchboard  .system  in  the  world.  The  traffic 
di.stributor  switchboard  u.sed  for  handling  the  out-going  c^lls 
from  a  large  number  of  private  branch  exchange  switchboards 
is  the  largest  board  of  the  kind  in  o]>eration ;  it  includes  30 
operators'  positions  and  handles  a  heavy  traffic.  Uniformly 
good  s^Tvice  is  .secured  from  the  automatic  apparatus  scattered 
over  this  area  of  alxnit  2(K1  s(piare  mil's,  and  handling  from 
5()0.(M)0  to  fi()(».(MK»  rails  each  week-dav. 

Magnetic  Properties  of  Iron  Alloys  Melted  in  Vacuo.— In 
an  inlormative  Paj»er  pn-sented  last  week  at  the  American 
Institute  of  Electrical  Engineers  Mr.  Trygve  D.  Yensea 
descriljed  further  experiments  on  various  alloys  of  the  eleetro- 
Ivtic  in.)n  melted  in  vacuo  with  other  elements.     The  author 
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•  dealt  briefly  with  the  iron-boron  and  iron-carbon  alloys,  and 
presented  results  obtained  with  the  iron-cobalt  alloy  Ft^Co. 
He  gave  in  greater  detail  the  data  in  regard  to  iron-silicon  alloys, 
from  which  the  most  remarkable  results  were  obtained.  The 
two  best  alloys  were  obtained  with  about  0-15  per  cent,  and 
3-40  per  cent,  silicon,  after  annealing  at  1,100°C.  The  values 
of  maximum  permeability  for  both  of  these  alloys  are  above 
50,000,  and  the  values  of  hysteresis  loss  for  Bmax. =10,000  and 
15,000  are  about  300  and  1,000  ergs  per  cubic  centimetre  per 
cycle  respectively.  This  hysteresis  loss  is  one-eighth  and  one- 
third  of  the  corresponding  loss  for  commercial  silicon  steel. 
While  both  alloys  have  similar  magnetic  properties,  the 
340  per  cent,  silicon  alloy  has  an  electrical  specific  resistance 
nearly  five  times  that  of  the  0-15  per  cent,  alloy,  making  it  a 
particularly  desirable  material  for  use  in  electromagnetic 
machinery  in  places  where  a  low  eddy  current  loss  is  a  require- 
ment, in  addition  to  high  permeability  and  low  hysteresis  loss. 

An    Electrical   Engineering   Research  Laboratory.— The 

electrical  engineering  laboratory  of  the  Engineering  Experiment 
Station  of  the  University  of  Illinois  is  located  in  a  two-story 
building,  and  has  a  floor  area  of  18,000  sq.  ft.  It  receives  con- 
tinuous-current, two-phase  and  three-phase  electrical  energy 
from  the  500  kw.  power  plant  of  the  University.  The  laboratory 
contains  45  continuous-current  dynamos  with  a  total  capacity  of 
400  kw.,  25  alternating-current  machines  with  a  total  capacity 
of  325  kw.,  and  45  transformers  with  a  total  capacity  of  375  kw. 
The  instrument  room  contains  standards  for  the  calibration 
of  all  types  of  commercial  instruments,  and  also  about  300 
portable  instruments  for  experimental  work.  There  is  avail- 
able a  60-cell,  240  ampere-hour  storage  battery  for  work 
necessitating  steady  current.  A  200,000-volt  transformer 
affords  opportunity  for  high-voltage  alternating  current 
testing.  A  set  of  30  small  continuous-current  generators  is 
installed  with  series  electrical  connection  of  the  machines  for 
high  voltage  continuous  current  experiments.  From  this  set 
potentials  up  to  20,000  may  be  obtained.  The  current  capacity 
of  these  machines  is  0-5  ampere.  The  electrical  furnace  room 
contains  a  30-kw.  induction  furnace,  a  25-kw.  arc  furnace,  two 
20-kw.  induction  furnaces,  a  15-kw.  vacuum  furnace  for 
melting,  a  30-kw.  vacuum  furnace  for  annealing  and  a  l-S-kw. 
muffle  furnace.  Four  oscillographs  are  available  for  the  study 
of  transient  electrical  phenomena.  A  workshop  in  charge  of  a 
skilled  mechanician  is  located  in  the  basement  of  the  electrical 
building,  and  in  this  shop  is  constructed  a  large  part  of  the 
special  apparatus  needed  in  the  electrical  researches  of  the 
station. 

The  Navy's  Need  for  Skilled  Engineers. — Munition  work 
as  we  understand  it  to-day,  that  is  to  say,  work  in  the  shop  and 
the  factory,  forms  by  no  means  the  only  opportunity  for  skilled 
engineers  to  serve  their  country  at  the  present  time.  The 
Navy  is  always  glad  of  their  services.  Transference  from 
munition  work  to  the  Navy  is  not  encouraged,  but  amongst 
those  skilled  mechanics  who  are  not  at  the  present  moment 
engaged  on  munition  work  there  must  be  many  who  would  be 
glad  to  find  an  o  Jtlet  for  their  technical  abilities  by  becoming 
a  member  of  the  Naval  Service.  It  is  felt  that  if  the  oppor- 
tunities and  the  requirements,  which  exist  in  this  respect  were 
more  fully  known  there  would  be  no  difficulty  in  keeping  up 
the  supply  of  electrical  artificers  and  engine-room  artificers  who 
are  needed  by  the  Navy. 

This  branch  of  Naval  Service  has  many  attractions,  not  the  least  of 
■which  is  the  comi^aratively  high  pay  received,  which  amounts  on  entry 
to  nearly  £2  per  week,  and  which  may  be  very  considerably  iiu])roved  hy 
good  service.  Thus  with  infinitely  better  pay  and  prospects  than  those 
of  the  ordinary  seaman,  they  have  the  same  opportunity  for  seeing  the 
world  and  for  leading  a  fine,  healthy  open-air  life  at  the  same  time  as 
driving  their  own  trade,  which  usually  keeps  them  so  closely  confined  to 
the  workshop.  As  they  enter  the  Navy  with  the  rating  of  ohief  petty 
officers  they  mess  in  the  chief  petty  officers'  mess  and  have  the  same 
opportunities  for  leave  when  they  are  in  port.  If  they  arc  sufficiently 
skilled  they  are  drafted  at  once  on  to  a  battleship  and  come  immediately 
to  grips  with  their  work.  Their  opportunities  for  advancement  to  com- 
missioned rank  are  excellent. 

During  the  period  of  the  war,  men  are  accepted  between  the  ages  of 
21  and  45.  For  rating  as  engine-room  artificers,  men  who  have  experi- 
ence and  are  competent  workmen  in  the  trades  of  engine  fitters  and 
turners,  copper  smiths,  boiler  makers  and  engine  smiths  are  required. 


An  examination  in  UHually  held  on  r-ntry,  h  •  i  f^n^Hato 

who  holds  a  Board  of  Trade  certifif,;it<?  i  :<XMid  c&m* 

engineer  and  can  produce  certificat«r-s  </  -r  and  ability  from  Um 

works  in  which  he  haH  learnt  hLs  trade,  ■ ,,.,.,n  u  ffnalM.     Kn^niM^ 

room  artificers  are  entered  as  chief  petty  ofJic«-rH,  a  i<o«ition  which  caniai 
with  it  many  privileges.  A  free  kit  Ls  providfi  on  entrj-,  arul  thw.  of 
course,  is  not  the  ordinary  blue-jackets  ilack.-*  an<l  jump^.f,  ^^ut  what  k 
known  in  the  Navy  as  "fore  and  aft  rig,"  that  in  to  Mjr,a  peak  cap  and 
reefer  jacket. 

Fitters,  turners  and  iastrument  makers  are  rcriaired  hy  th';  Xavy  aa 
electrical  artificers.  Candidates  for  this  rating  af-  ■''■■'inl  for  the 
period  of  the  war  between  the  ages  of  21  and  4't.  u  aUo  the 

same  as  engine-room  artificers,  and  an  f\  '  'ng 

or  in.strum(,nt  making  Ls  imiKiScJ.     El<  jo- 

mended  for  a  practical  course  of  trainin-^  whu  li  li  i  wiard 

the  "  Vernon,"  which  Is  moore<l  at  Portsmouth,  or  ■  J>-- 

fiance  "  at  Devonport.     During  this  perio<i  they  may  b»-  ■■'l 

either  on  board  ship,  or  in  the  magnificent  naval  barra.-n.-  wim  .i  are 
situated  in  these  two  towns. 

This  avenue  to  naval  life  is  certainly  one  not  to  b<?  nfgl<-  "  'be 
skilled  engineer.     There  is  no  quickCT  way  of  entering  for  at  •  .■», 

and  none  which  secures  immediately  better  pay,  pro.sp«.<-ts  a  ,n. 

Entering  the  Navy  as  a  chief  petty  officer  he  immediately  -:  ..  ...■  >  a 
rank  which  takes  the  man  who  enters  as  ordinary  seaman  many  year* 
to  achieve. 


OBITUARY. 


Sir  Andrew  Noble. — We  regret  to  record  the  death  of  Sir  Andrew 
Noble,  Bart.,  K.C.B.,  chairman  of  Sir  \V.  G.  Armstrong,  Whitworth 
&  Co.  He  was  bom  at  Greenock  in  1831, and  after  jja-ssing  thnjugh 
the  Roj'al  Military  Academy,  Woolwich,  entered  the  Royal  Artillery 
in  1849,  attaining  the  rank  of  captau.  in  1855.  For  some  time  he 
was  employed  in  the  Magnetic  Survey  at  the  Cape  under  .Sir  Kdward 
Sabine,  and  on  his  return  to  this  country  he  became  secretark-  of  the 
Royal  Artillery  Institution.  In  18fi0  Captain  Noble  was  induced  to 
leave  the  public  service  and  take  up  a  position  at  Els^^•ick,  where  he 
assumed  the  special  direction  of  the  ordnance  department.  \\"hile 
his  administrative  capacity  and  powers  of  work  were  of  a  high  order, 
he  also  contributed  in  no  small  degree  to  that  engineering  and 
scientific  reputation  Nvhich  his  company  has  long  enjoyed  all  over 
the  world.  In  1862  he  carried  out  the  first  electroballistic  investi- 
gations made  in  this  country  and  was  the  inventor  of  the  Noble 
chronoscope,  an  apj^aratus  for  determining  the  velocity  of  a  pro- 
jectile in  the  barrel  of  a  gun.  In  conjimction  with  Sir  Frederick  Abel 
and  collaterally  with  the  Government  Committee  on  Explosives,  he 
carried  out  a  long  series  of  experiments  on  ""  Fired  tumixiwder." 
He  was  president  of  the  Mechanical  Science  Section  of  the  British 
Association  in  1890  when  he  delivered  an  address  showing  the  in- 
debtedness of  naval  and  military  services  to  mechanical  science.  In 
1881  he  was  made  a  C.B.,  in  1893  K.C.B.,  and  a  baronet  in  19<.t2.  He 
was  also  the  wearer  of  many  foreign  orders.  In  1904  Sir  Andrew 
Noble  gave  evidence  before  the  Royal  Cmnmission  on  Trade  Disputes 
and  Trade  Combinations  on  behalf  of  the  i-Ingineeruig  Tnulos  Km- 
ployers'  Federation.  He  advocated  leaving  the  settlement  of  trade 
disputes  to  the  2)arties  concerned  or  their  authorised  representatives. 
He  did  not  think  that  any  legislation  could  improve  those  matters, 
or  that  there  was  any  demand  for  making  such  arrangements  com- 
pulsory by  law. 

Prof.  V.  B.  Lewes. — We  regret  to  record  the  death  of  Prof.  Viviin 
Byam  Lewes,  who  died  at  Mold.  Flintshire,  on  Saturday  last  from 
double  pneumonia,  at  the  age  of  (>3.  Last  Tuestlay  week  he  gave  a 
lecture  at  Mold, organised  by  the  Educational  Trust, ou  "■  The  Explo- 
sives Used  in  the  Great  W^ar."  Aftenvards,  however,  he  was  in  a 
state  of  collapse,  and  was  taken  to  the  house  o^  -Mr.  William  Buekle.v, 
where  he  was  to  have  stayed  for  his  visit,  juxd  it  was  thorv  that  he 
died.  Prof.  Lewes  was  professor  of  chemistry  at  the  RoyiU  Naval 
College,  Greenwich,  and  chief  superintending  g:\s  examiiwr  to  the 
City  of  London.     He  has  written  several  ehemical  works, 

Mr.  Leonakd  Potts.— The  death  is  also  amiomiced  of  Mr. 
Leonard  Potts,  town  clerk  of  Pophir.  Mr.  Potts,  who  hiul  been  40 
years  in  the  service  of  the  Borough  Council  anvl  its  preileoessor  (the 
district  Board  of  Works),  took  a  keen  interest  in  all  forms  of  muni- 
cipal activitv,  and  especially  ui  the  development  of  the  mmiicipal 
electricity  department.  He  also  took  a  promuient  part  in  the  con- 
ferences on  the  various  London  power  schemes. 

Mr.  W.  A.  LuxTLEY. — We  have  also  to  reconl  the  doatli,  :^ter 
a  pamful  illness  of  over  seven  months,  of  Mr.  W.  A.  Luntley,  general 
manager  of  the  Wolverhampton  Corporation  Tramwaj-s. 

Killed  in  Action. — Capt.  Sydney  Jolm  Siuikey,  1  6th  South 
Staffordshire  Regiment  (T.F. ),  wi^s  killed  in  Fnuice  ou  September  2oth, 
aged  25.  He  was  the  eldest  son  of  the  late  John  W.  Sjiukey,  J. P.,  of 
Bromley,  Wolverhampton,  and  a  director  of  Joseph  Stuikey  &  Sons, 
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Bilston,  the  well-known  manufacturers  of  transformer  and  armature 
stampings.  He  left  for  France  with  hLs  battalion  on  March  2,  1915, 
and  was  very  popular. 

We  also  have  to  record  the  death  of  Lieut.  Basil  Erin  Hicks,  Royal 
Berkshire  Regiment,  8th  Battalion,  a  son  of  Prof.  W.  M.  Hicks, 
F.R.S.,  of  Sheffield  University.     He  was  22  years  of  age. 

Second  Lieut.  T.  V.  Dann,"^l/6th  South  Staffordshire  Regt.  (T.F.), 
was  killed  in  action  on  Oct.  1.3.  He  was  formerly  employed  by  the 
firm  of  B.  Gibbons,  jun.,  engineers,  Dudley. 


PERSONAL. 


We  learn  that  Temporary  Lieut.  Horace  M.  Taylor  (borough 
electrical  engineer  of  Middlesbrough)  has  been  promoted  to  Temporary 
Captain  in  the  Royal  Marines  Submarine  Miners. 

Royal  Engineers  (T.F.) — The  following  promotions  have  been 
made : — 

Ix)ndon  Electrical  Engineers. — Sapper.s  Wm.  J.  Rawlings  and  John  D. 
Ross  to  be  Second  Lieutenants. 

Kent  (Fortress)  Engineers  :  Corp.  John  ().  Scott  and  Sapper  Thos.  H. 
Andrew  (both  from  London  Electrical  Engineers)  to  be  Second  Lieu- 
tenants. 


APPOINTMENTS  VACANT  AND  FILLED. 


Appointments  will  shortly  be  made  in  connection  with  a  1,000-kw. 
electric  power  installation  at  a  large  military  camp  in  North  York- 
shire, including  an  assistant  engineer,  junior  shift  engineers,  station 
fitter,  engine  driver,  stokers,  stoker-trimmer,  wireman  and  mate. 
Applicants  must  have  had  good  experience  of  three-i)hase  central 
station  work,  and  the  higher  grades  of  the  staff  will  be  required  to 
show  a  thorough  knowledge  of  high-tension  transmission.  Applica- 
tions from  those  engaged  on  munition  work  directly  or  indirectly  will 
not  be  considered.  Applications  to  the  Commanding  RoyalEngineers, 
York  District,  12,  Wenlock-terrace,  York.     See  an  advertisement. 

An  electrician  is  wanted  for  the  Gold  Coast  Government  water- 
works. Salary  £300,  rising  by  increments  of  £10  to  £;J50,  with  free 
quarters,  &c.  Apj)li(ations  to  Me.s.srs.  Hunt«r,  Duff  &  Middleton, 
17,  Victoria-street,  London,  S.W.     /  ee  an  ahtr.i.  e  ncn'. 

An  engineer,  with  electrical  and  mechanical  training,  workshop 
experience,  knowledge  of  wiring,  motors,  &c.,  is  required  for  the 
Imperial  Bacteriological  Laboratory,  Muktcsar,  India.  Initial  salary 
R.350  to  R.400  per  month,  rising  to  R.500.  Applications  to  Director- 
General  of  Stores,  India  Office,  Whitehall,  London,  S.W.,  by  Nov.  1. 

Advertisers  re(piire  jointers,  accustomed  to  j)aper  and  vulcanised 
bitumen  cables. 


.Mr.  \V.  Duiuias  Fox  has  resigned  his  position  with  Bradford  Cor- 
l)oration  and  has  joined  the  staff  of  the  British  Westinghouse  Co.  at 
-Manchester. 

.Mr.  Fo,\  was  chief  cnjiinccr  and  manager  of  tiic  I'ciu-ith  Electric  Supply 
Co.  between  1909  and  1912,  and  after  a  couple  of  years  in  ('Aljjary. 
Canada,  he  returned  to  this  country  and  became  power  reproHentative 
of  liradford  ( 'orpriration  electricity  de]>artiiu'nt. 

.Mr.  .1.  .\.  II.  ClilTord,  junior  engineer-in-charge,  has  been  pro- 
moted to  the  position  of  senior  engineer-in-ehargc  at  Belfast,  and 
Ml-,  (iirvan  becomes  junior  engineer-incliarge. 


INSTITUTIONS  AND  SOCIETIES. 

Institution  of  Civil  Engineers.  In  addition  to  (he  awanls  an- 
nounced in  April  for  I'apeis  read  at  the  nu-etings,  the  Council  of  the 
Institution  have  made  the  follow  mg  awards  for  ra|»ers  publishe<l  in 
the  "Proceedings"  without  discu.Hsion  during  the  w^ssicm  lUM-l."!: 
A  Telford  Cold  Medal  to  .Mr.  James  Korgie  (New  York);  Telfonl 
premiums  to  Messrs.  J.  B.  Mason  (l)unedin.  N.Z. ).  Haruild  lii-rndge 
(Aden),  C.  R.  White  (London),  C.  S.  Churchill  (Roanoke.  Va.) ;  and 
tlie  Trevithiek  premiums  to  Mr.  .\.  PouI.hcu  (I><Mnvig.  Denmark). 
The  Lulian  premium  for  191.")  has  been  awardeil  (o  Mr.  C.  W.  .Vnder- 
son  (Midnapore.  India).  The.sc  awanls  will  be  presented  at  the 
(i|)ening  meeting  of  the  new  session  on  Tuesday,  Novemlior  2nd, 
when  Mr.  .\ie\ainler  Hoss.  Pn>sidcnt    will  deliver  aii  ;wldre*-s. 

National  Illuinination  Coiumittoe  of  Great  Britain.  \  meeting  of 
the  National  llhnnination  Committee  of  Great  liritam  was  held  at 
the  Institution  of  IMeetricd  ICugineers  on  Octol>er  20.  191.>.  when  it 
was  report(>d  that  .Mr.  JatMpies  Al)ady,  of  London,  had  l>cen  nomi- 
nated bv  the  Institution  of  Gas  Engineers  as  a  member  of  the  Com- 


mittee to  fill  the  vacancy  caused  by  the  death  of  Mr.  Edward  Alien, 
of  Liverpool.  The  Committee  elected  Mr.  W.  Duddell,  of  London, 
to  be  its  chairman  in  succession  to  the  late  ilr.  Edward  AUen,  and 
Mr.  John  Bond,  of  Southport,  to  succeed  Mr.  Duddell  as  one  of  the 
vice-chairmen.  Reports  on  observation^  carried  out  at  the  instance 
of  the  Committee  at  a  number  of  technical  laboratories  on  the  height 
to  which  the  flame  of  the  Hefner  am\'l  acetate  lamp  should  be  raised 
to  afford  a  light  of  one  international  or  English  standard  candle  were 
discu.s.sed,  and  their  further  consideration  was  postponed  until  fuller 
details  of  some  of  the  observations  and  otlier  rejwrts  which  had  been 
promised  had  been  obtaified.  A  report  ])rei)ared  and  sent  by  Dr.  E. 
Ott,  of  Z  rich,  on  re.searches  which  had  Ixen  carried  out  in  Switzer- 
land on  the  effect  of  atmospheric  pressure,  humidity  and  vitiation 
on  the  light  afforded  by  the  Hefner  standard  lamp  was  considered, 
and  it  was  decided,  .subject  to  Dr.  Ott's  con.sent  being  obtained,  to 
prepare  a  translation  of  the  report  for  communication  to  the  English 
technical  press. 

Diesel  Engine  Users'  Association. — At  the  October  meeting  several 
engineers  having  control  of  Diesel  engine  ])lants  in  Great  Britain  and 
abroad  were  elected  members  of  the  Association.  The  membership 
now  includes  engineers  connected  with  Diesel  plants  in  such  distant 
parts  as  Oudtshoom  (S.  Africa),  Normanby  ;  New  Zealand),  Delhi  and 
Colombo.  After  reporting  the  progress  made  with  the  scheme  for 
insurance  at  Lloyds  against  breakdown  of  Diesel  engines,  and  in 
connection  with  the  Association's  effort«  to  obtain  better  terms  from 
the  Inland  Revenue  authorities  for  a  reduction  in  regard  to  depre- 
ciation on  the  as.sessment  of  Diesel  engine  ])lant  for  income  tax,  the 
discussion  on  the  question  of  lubrication  of  Diesel  engines  was  re- 
sumed. The  next  meeting  of  the  Association  will  be  held  on  Nov. 
24th,  when  the  subject  of  cracked  pistons  is  to  be  further  discussed. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  Oct.  29th  (to  day). 

U.NIVERSITV  OF  LOXDOX,  UNIVERSITY  COLLEOK. 

5  p.m.  Opening  Lecture  of  course  of  Six  Lectures  on  "  Electric 
Heating  and  Electric  Appliances,"  bv  Prof.  J.  A.  Fleming,  M.A., 
D.Sc. 

North-East  Coast  iNSTiruTioN  of  Exgixeers  and  Shipbuilders. 
7:30  p.m.     Annual  General  Meeting  at  Bolbec  Hall,  Newcastle-upon- 
Tyne. 

In.STITUTIOX  OF  MECHAXIC.A.L  EXQINEERS. 

8  p.m.  Meeting  at  Institution  of  Civil  Engineers,  Great  George- 
street,  Westminster,  S.W.  "Thoniis  Hawkslev  ""  lecture  bv 
Dr.  Dugald  Clerk,  F.R  .S.,  on  "  The  World's  Sources  of  Fuel  and 
Motive  Power." 

Junior  Insttfction  of  Enoinekks. 
8  p.m.     Meeting  at  39,  Yictoria-street.     Paper  on  "  Electric  Clocks," 
by  Mr.  W.  B.  Prince. 
SATURDAY,  Oct.  30tll. 

Notts  anu  Dekuvshire  Branch  of  the  .\>;sociatio  n  of  Minino 

Electrical  Engiseers. 
3:30  p.m.     Meeting  at   University  College.   Nottin?hini.     General 
business  and  Paper  on  '"  The  Use  and  Abuse  of  Oils  on  Mining 
PI  uif,"  by  .Mr.  T.  C.  Thompson. 
TUESDAY,  Nov.  2n(L 

IxSTiriTION  of  ClVXl.  EXGIXEKRS. 

8 2).m.  .Meetinji  at  Greit  George-street.  Westminster,  S.W.  Presi- 
deiUial  Address  b\'  Mr.  Alexander  H<>ss.  and  Presentation  of 
Awards  for  Papers  during  the  past  session. 

Association  of  SrPERvisiN<i  Ei.ectruians. 

Sp.m.  Mwting  at  St.  liride  Institute.  Bride  lane.  Fleet -street. 
E.C.     Paper  by  Mr.  R.  Rankin.  M.I.E.E.,  on  "  Accumulators." 

RoNTi'.EX  Society. 
8:15  p.m.     Mot»ting  at  the  Institution  of  Electrical  Engineers,  Vic- 
tdrin  Embankment.  W.C.     l*resident ial  Address  by  Dr.  J.  H. 

(I.irdiner.  K.C.S. 

ENGINEERING  INSTITUTIONS    VOLUNTEER  TBAININQ  CORPS. 
OfRocj  Commanding.  Lieut.-Col.  C.  B.  Clay,  V.D. 
Tiie  followiiig  orders  h.ive  been  issued  for  the  week  commencing  Nov. 
1.  UU.')  :    - 

DrilK  0:1.5  to  7:l.'i ;    7:15  to  8:15  p.m. 
Monday.  Nov.   1. — Secti<m   1.  technical;    section  4,  squad  or  working 

party. 
Tuesday.  Nov.  2. — Section  2.  technical  ;    section  3,  shootiog    working 

imrty. 
Thursday.  Nov.  4. — Section  3.  technical ;    section  2,  shooting  working 

party. 
F"riday.  Nov.  5. — Section  4.  technical ;  section  1,  squad  or  working  pMty. 
Saturday.  Nov.  fi.  -Conip.iny  ]r»ra<le.  2:30  p.m. 

Soetinns  for  tecimical  dnli  will  fall  in  at  the  Headquarters  of  London 
Electrical  Iv  IM'.).  4<>.  HeL'ency-street.  S.W. 

Sections  f  ..  siiinallmg.  shooting  and  working  |Virties  will  fall  ilk 

at  the  new  hcadquiirtcrs,  Cheeter  House,  Eccle«ton*placc,  S.W. 
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SUPERIMPOSED  OR  "PHANTOM"  TELEPHONE 

CIRCUITS. 

{Concluded  from  page  102.) 

Summary. — The  advantages  and  economies  of  superimposed  or 
"  phantom "  telephone  circuits  are  discussed  in  this  article.  The 
balancing  of  existing  telephone  circuits  and  the  apparatus  (repeating 
coils)  required  to  obtain  a  successful  working  of  "  phantom  "  circuits  aro 
described  in  detail.  

Line  Construction. — Under  this  heading  will  be  discussed  the 
conditions,  which  must  obtain  in  the  metallic  circuits  in  order 
to  permit  of  the  successful  formation  and  operation  of  super- 
imposed circuits.  A  few  years  ago  the  principle  of  super- 
imposing on  telephone  circuits  was  applied  in  practice  mainly 
to  aerial  circuits,  the  reason  being  that  nearly  all  long-distance 
lines  consisted  of  open-wire  circuits.  The  introduction  of 
loading  coils,  adapted  for  superimposed  circuit  working, 
together  with  improvements  in  cables  for  long  distance  super- 
imposed working,  have  made  possible  the  use  of  such  cables  for 
lines  up  to  500  miles  in  length.  Submarine  cables,  which, 
owing  to  inherent  construction  difficulties,  are  Umited  to  a  few 
conductors  are  being  designed  so  as  to  permit  the  full  use  of 
their  superimposed  circuits. 

As  the  field  of  use  for  superimposing  extends  to  aerial, 
underground  and  submarine  circuits,  it  will  be  convenient  to 
consider  separately  each  t}^e  of  circuit. 

Aerial  Lines. — The  first  and  most  essential  condition,  which 
must  obtain  in  aerial  lines  in  order  to  permit  of  successful 
superimposing,  is  that  the  circuits  shall  be  well  balanced  ;  that 
is,  the  two  lines  selected  to  produce  the  superimposed  circuit 
should  be  of  equal  resistance,  insulation  and  capacity.  For  the 
best  results,  the  physical  circuits  should  be  of  the  same  size  and 
kind  of  wire,  and  of  the  same  length  ;  but  even  with  different 
sizes  or  kinds  of  wire — by  using  proper  methods  to  secure 
perfect  balance  between  the  circuits — a  fairly  satisfactory 
superimposed  circuit  can  be  obtained.  In  such  cases,  it  is 
necessary  that  each  physical  circuit  shall  contain  equal  lengths 
of  the  two  types  of  wire.  The  two  physical  circuits  will,  there- 
fore, after  transposition,  have  the  same  efficiency  with  a  trans- 
mission efficiency  somewhere  between  the  original  efficiency 
values  of  the  two  circuits.  It  is  essential  that  the  hne  con- 
struction be  the  very  best  possible.  Both  metaUic  lines  must 
be  subjected  to  the  same  influence,  which  makes  it  practically 
essential  that  they  run  parallel.  Besides  being  balanced  in 
their  relation  to  each  other,  the  lines  must  be  balanced  in  their 
relation  to  outside  inductive  influences  by  means  of  trans- 
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ances  are  apt  to  arise.    If,  in  addition,  t/^legraph  <  aw 

run  on  the  same  poles  or  high-ten-sion  circuito  on  polis*  in  clou* 
proximity  to  the  telephone  line,  the  lar '  -r  will  be  affected  to  tho 

detriment  of  the  telephone  service,  unl.---  i.T...r^,t   r.r..,  .,,.;,«. 

are  taken  to  obviate  the  disturbing  ini: 

followed  in  various  countries,  to  overcome  mutual  ami  •  ' 

disturbances  differ  in  some  respects,   K  '   ' 

summary  of  the  method.-*  in  use  may  \tf'\,       ^ 

two  main  headings  :  (a)  Post  Office  practice,  and  (6)  Ani#?r.'  .-: 

and  Continental  practice. 

(a)  Vost  Office  Practice. ^In  order  to  over""-  ♦^-  -i*  ♦■•-*■. 
ances  caused  by  external  influence  (from  t«- 
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Fig.  15. — Perspective  View  of  Aerial  Line  Teansposition  to  eliminate  Inductance  on 

Telephone  Circuits. 
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16. — Dlvgram  showing  Post  Offic:-.  Method  of  Aerial  Lixe 
Transpositions. 

circuits)  the  telephone  wires  are  so  arranged  on  the  pole  line 
that  they  revolve  in  a  right-hand  direction,  as  shown  in  Fig.  15. 
Four  spans  of  wire  construction  are  shown  in  the  illu;stration, 
and  it  will  be  noted  that  the  wires  make  a  complete  revolution 
while  passing  these  four  spans.  By  this  means  the  wires  are 
kept  at  the  same  average  distance  from  disturbances,  caused  by 
other  circuits,  such  as,  for  example,  a  telegraph  hne  running 
parallel  to  the  telephone  wires  and  strung  on  top  of  the  ^A'^i, 
in  the  manner  shown  by  the  illustration.  The  principle  of  tiiis 
symmetrical  twist  system  can  readily  be  followed  by  tracing 
the  numbers  (1,  2,  3  and  4)  marked  on  the  insulators  in  xh-- 
diagram.  The  mutual  distm-bances  in  telephone  lines  usuaiiv 
arise  from  dissymmetry  of  wiring  arrangements,  or  el^e  from 
lack  of  uniformity  and  balance  of  electrical  conditions  in  the 
circuits.  The  result  of  such  conditions  is  crosstalk,  or  the 
abihty  of  persons  listening  on  one  circuit  to  overhear  a  con- 
versation carried  on  over  a  neigh- 
bouring circuit.  The  oonditi'>n< 
which  should  obtain  to  avoid  cru-^ 
talk  in  telephona  circuits  have 
already  l^en  referred  to  above 
under  the  heading  of  Line  Con- 
struction. 

In  accordance  with  the  practice 
followed  by  the  Post  Office,  the 
individual  wires  of  each  circuit  are 
kept  at  a  uniform  average  distance 
from  each  wire  of  any  other  circuit. 
In  order  to  establsh  tliis  cond't'' - 
the  wires  aiv  arniuged  a>  the  !■  . 
corners  of  a  square,  of  which  the  diagonally  situated  wires  form 
a  circuit.     If  this  arrangement  is  consistently  adhered  to.  so 


positions.     There  must  be  no  poor  insulation  or  poor  joints,  and 

in  running  the  wires  along  wooded  stretches,  care  must  be  taken    -  -^  -  >..  .       . 

to  avoid  tree  grounds.     The  presence  of  any  one  of  these  will    that  at  each  pole  abng  the  route  the  tour  w.res  m  diagonal 

cause  the  hne   to  become   unbalanced,   and  the  result  will    pairs  are  exactly  at  t'>e  corner  of  a  squart«,  mutual  disturbantx^ 

is  neutralised.  When  more  thiui  one  such  group  of  four  wires 
exists  on  the  same  pole  line,  conditions  lK«come  more  complicated, 
as  it  is  evident  that  some  of  the  wires  will  necvssarily  bo  at 
varying  distances  from  the  two  wires  of  a  pair  in  an  adjacent 
group.  °  As  each  wire  of  one  p;ur  is  not  equidistant  in  each 
revolution  from  both  wires  of  the  other  piiir  (in  a  neighbouring 
group),  this  condition  gives  rise  to  crosstalk. 

To  eliminate  this  interference  between  adjacent  groups  it  .is 
necessary  to  cro3S  the  two  wires  of  each  circuit  of  a  group^t 


probably  be  a  noisy  circuit,  instead  of  ordinarily  quiet  and 
satisfactory  talking  circuits.  Superimposed  circuit  work  does 
not  require  a  higher  grade  of  hne  construction  than  that 
needed  for  first-class  results  on  regular  metalhc  telephone 
circuits.  Nevertheless,  it  is  true  that  the  ordinary  metallic 
circuit  will  give  fairly  good  results  with  line  conditions  so  poor 
that  a  phantom  circuit  would  not  be  possible. 

Transposition  of  Aerial  Lines. — When  two  or  more  telephone 
circuits  are  run  side  by  side  on  the  same  poles,  mutual  disturb- 
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certain  definite  points.  The  crossing,  or  reversal  of  the  relative 
positions  of  the  wires  of  a  circuit  in  alternate  sections,  equalises 
the  inductive  effect,  and  thus  reduces  the  crosstalk.  The  points, 
where  the  crossing  of  the  wires  occur,  must  be  arranged 
symmetrically  with  respect  to  those  in  adjacent  groups.  Fig. 
16  shows  how  the  wires  in  four  groups  should  be  crossed  in  order 
that  the  mutual  interference  may  be  obviated.  For  reference 
the  groups  may  be  designated  A,  B,  C  and  D.  In  group  A  the 
crosses  occur  at  8-mile  intervals,  the  first  crossing  taking  place 
8  miles  from  the  terminal  pole.  Group  B  also  has  the  crosses 
placed  at  8-mile  intervals,  but  here  the  first  cross-over  occurs 
4  miles  fi-om  the  terminus.  Group  C  is  arranged  so  that, 
beginning  4  miles  from  the  terminal  pole,  the  crosses  occur 
every  4  miles  along  the  route.  Group  D  also  has  a  4-mile 
spacing  of  the  crosses,  but  the  first  cross  occurs  2  miles  from 
the  end  pole.  It  is  at  once  evident  that  by  this  arrangement 
the  crosses  in  one  group  occur  half-way  between  the  crosses 
of  the  adjacent  group,  as  a  result  of  which  crosstalk  is 
ehminated. 

(h)  American  and  Continental  Practice. — In  the  following 
discussion  of  methods  of  making  superimpo.sed  transpositions, 
it  is  assumed  that  the  metallic  circuits  before  superimposing 
have  already  been  transposed  in  accordance  with  what  is  known 
as  "  ABC  "  system.  The  simplest  case  will  be  that  of  two 
metallic  circuits  running  side  by  side  on  a  single  cross-arm  witli 
no  adjacent  circuits,  but  arranged  to  take  care  of  future 
growth,  so  that  when  additional  circuits  are  placed  on  the  same 
cross-arni  or  on  other  cross-arnLS  on  the  same  pole,  the  side 
circuitsjneed  not  undergo  any  further  transposition.  In  this 
case,  shown  in  Fig.  17  beginning  with  the  "  Office  "  pole,  the 
one  nearest  the  Central  Office,  poles  1,300  ft.  apart  are  selected 
as  transposition  poles.  At  the  first  transposition  pole  (A) 
wires  "  C  "  and  "  D  "  of  Line  2  have  been  tiansposed,  at  the 

.     A 
LineN?1   g. 

iineN?Z  Q_JCi 


/ 


First  Transposition  Pole 

Present  Transposition  Pole  Lettering 

Vbcbabcbabcbabcbabcbabcbabcbabcb 

Fio.  17. — Transpositions   on   two  Metallic  CiRcnT  Line  befoke 

Cutting  in  Phantom. 

second  pole  (B)  wires  "  A  "  and  "  B  "  of  Line  1  have  been 
transposed,  and  again  at  the  fourth  pole  (B).  This  scheme  of 
transposition  is  carried  on  all  along  the  line,  none  being  cut  in 
on  \\\i\  tliinl  pole  (C).  The  trans])(>siti()ns  befon>  su])('riniposing 
will,  thert-fcre,  occur  in  the  order  A  B  C  B  A  B  C  B  A  B  C  Ji. 
&c.,  to  the  end  of  the  line. 

in  introducing  superimposed  circuits  on  a  lino  already 
cornet ly  transposed,  the  sii])prinipo.s(>d  transpositions  may 
come  at  ])oints  wIkuo  side  line  transpositions  liave  been  made. 
Changes  in  the  latter  are,  therefore,  necessary  at  these  points. 
There  are  in  all  four  general  types  of  su])erim]i(»sed  trans- 
positions, only  ojie.  t)f  which,  however,  is  necesaary  for  the  case 
under  discussion.  These  are  knowji,  for  convenience,  as 
Type  1,  Type  2,  Type  3  and  Type  4  (Fig.  18).  In  Tyi>e  1 
tvans])osition,  the  wires  of  both  side  circuits  an*  frans])o,sed, 
in  Ty[»e  2  the  wires  of  the  left-hand  side  circuit  only  an-  trans- 
posed, in  Type  3  the  wires  of  the  right-hand  side  circuit  only  arc 
trans])osed,  and  in  Type  4  neither  side  circuit  i»  tran.spo.'^ed. 
Fig.  19  shows  the  superimposed  transpositions  cut  in  at  the 
proper  ])]aces  on  tlie  two-circuit  line.  They  occur  2  miles  apart 
or  at  every  eighth  transposition  pole.  In  effect,  these  trans- 
positions, wliich  are  Type  4,  simply  change  the  po.sitions  of 
lines  1  and  2  with  n^spect  to  each  other  without  any  actual 
transposition  occurring  in  the  lines  themselves.  This  is  the 
simplest  form. 

Tlie  working  out  of  a  more  coih])1i'.\  tr.msjxi.-'ition  juolilem  is 

presented  in  Fig.  20,  which  sliuws  a  total  of  10  side  or  physical 

circuits,  five  eJich  on  a  10-pin  cross-arm.     All  four  t\-po8  of 

transpo.sition  an>  u.se<l  in  tins  case,  wires  7,  8,  9  and  10  corre- 

.sponding  to  A,  B,  C  and  D  in  the  two-circuit  CAse  previou.'^ly 


considered.  Fig.  20  may,  therefore,  be  taken  to  show  how  the 
growth  from  a  two-circuit  to  a  10-circuit  pole  fine  can  best  be 
handled  to  introduce  superimposed  circuits.  It  will  be  noted 
in  Fig.  20  that,  in  this  case,  the  pole  pairs  are  not  used  for  the 
superimposed  circuits. 

This  anangement  of  the  superimposed  circuit  is  preferable, 
as  it  eliminates  the  extra  care  required  in  transposing  the  wires 
on  the  pole  pins,  due  to  the  presence  of  the  pole  between  the 
wres,  and  gives  a  somewhat  better  balanced  superimposed 
circuit.  The  pole  pair  may,  however,  be  used  in  building  up 
the  superimposed  circuit  in  case  the  circuits  occupying  the  other 
positions  caimot  conveniently  be  used. 

In  installing  an  entirely  new  hne  which  is  to  be  superimposed, 
the  various  transpositions  follow  the  general  scheme  already 
outlined,  with  the  exception  that  at  the  superimposed  trans- 
position points,  the  actual  wires  may  be  shifted  instead  of 
Ijeing  cut  and  spliced  as  must  be  done  in  the  case  of  cutting  in 
phantom  on  existing  l-nes. 


Typel.  TypeE.  Type  3.  Type  4-. 

Fig.  18. — Types  of  Phantom  Transpositions. 

At  the  phantom  transposition  poijits,  a  drop  bracket  is  used 
for  the  transposition  insulator,  so  that  the  side  circuits  may 
cross  over  from  one  side  of  the  cross-arm  to  the  other  side 
Without  any  danger  of  interference'.  The  drop  bracket  is 
equippd  witJi  a  double-grooved  transposition  insulator,  and 
attached  to  the  cross-arm  as  shown  in  Fig.  21.  Another 
double-gi'ooved  transposition  insulator  is  also  placed  on  the 
cross-arm  on  a  transposition  pin  directly  above  the  drop 
bracket.  All  transpositions  should  follow  the  same  direction, 
in  other  words,  facing  in  the  direction  in  which  the  line  is  trans- 
posed, the  right  hand  pair  of  wires  .should  be  run  on  top  of  the 
arms  and  attached  to  the  insulatorj  on  the  wooden  pins.  The 
left  hand  pair  of  wires  should  be  run  under  the  arm  and  attached 
to  the  insulators  on  the  drop  bracket.  The  wires  after  trans- 
posing should  be  tied  to  the  outside  of  the  insulators  so  that  all 
strain  is  on  the  pins  instead  of  on  the  tie- wires. 

In  order  that  service  may  not  be  interrupted  when  super- 
imposed transpositions  are  cut  in  on  existing  lines,  a  combma- 
tion  of  relays,  keys  and  jumpers  cau  be  used.     This  has  the 
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Fui.  10. — Phantom  Transpositions  for  Two  Metaixio  CiBcrrrs  os 

One  Cross-Ak.m. 

effect  of  makijig  an  artificiiU  transposition  of  the  diops  or  relays 
in  which  the  fines  terminate.     As.suming  that  the  poles  wer©- 
originally  sti'iieillcd  in  accordance  with  the  ABC  system,  to, 
denote  where  the  side  line  transpositions  occurred  before  cutting 
in  the  su])erimposed  circuits,  it  becomes  advisable  to  n^-st^-ncill 
the  poles  in  accordance  with  the  juw  lettering  indicat^'il  la 
Figs.  19  and  20,  <lepending  upon  the  mimber  of  suiK>rimp<>sed 
transpositions.     It  is  also  recommended  that  numerals  denoting 
the  numIxT  of  phantom  circuits  installed,  be  stencilled  on 
the  poles.     Correct  pole  stencilling  will  be  found  a  great  aid  in 
maintenance  work. 

Underground  Cables. — The  t}'pe  of  cable,  most  common^/ 
used  for  su]M^rimpo.sed  working,  is  the  so-called  multiple-twin 
ciible.  It  has  been  adopt<'d  as  the  standard  for  trimk  or  long- 
distance working  by  the  Post  Office.  In  general  construction 
tho  multiple  twin  cable  consists  of  a  numljer  of  cores  of  2.  4,  8  or 
16  wires,  formed  by  successive  twinning  operations.     A  2-wi» 
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core  is  the  unit  and  is  made  up  of  two  wires,  separately  insulated 
with  similarly  coloured  paper,  which  may  be  red,  white,  blue  or 
preen.  One  wire  of  each  pair  is  covered  with  red,  and  the  other 
with  white  string  for  identification.  The  4-wire  core  is  made 
up  of  two  such  2-wire  cores,  twisted  together,  the  4-wire  core 
thus  formed  being  covered  with  a  spiral  wrapping  of  paper  of  a 
particular  colour,  which  may  be  red,  white,  blue  or  green.  The 
i-wire  combinations  is  by  far  the  most  commonly  used  type  of 
construction,  8-wire  and  16-wire  combinations  rarely  being 
called  for.  In  fact  the  4-wire  unit  construction  is  the  standard, 
adopted  by  the  Post  Oflfice.  The  rule  as  to  colour  combina- 
tions is  to  twist  red  with  white,  and  to  cover  some  with  red  and 
some  with  blue  ;  to  twist  blue  with  green  and  to  cover  some  with 
white  and  some  with  green.  In  other  words,  either  a  red  or  a 
blue  4-wire  unit  may  be  made  up  of  a  red  pair  twisted  with  a 
white  pair.  Similarly  a  white  or  a  green*  4-wire  unit  may  be 
made  up  of  a  blue  pair  twisted  with  a  green  pair.  The  lengtlis 
of  twist  vary,  depending  upon  the  colour  of  tlie  4-wire  unit  and 
upon  the  weight  of  the  conductor.  The  table  below  shows  the 
practice  'adopted  by  the  Post  Office  in  the  choice  of  lengths  of 
lay  for  various  size  conductors. 

To  take  a  specific  example  :  A  4-wire  core,  in  red  covering, 
having  a  16  in.  twist  (100-lb.  conductor)  would  be  made  up  of  a 
red  pair  (8  in.  twist),  and  a  white  pair  (12  in.  twist)  ;  similarly 
a  blue-covered  4-wire  unit  with  an  18  in.  twist,  would  be  made 


to  use  heavy  copjxjr  conduct^jrs.  This  attain  nu»AnH  Mnf  »lu» 
number  of  conduct^^rs  is  small  (the  umuai  muidxT  \>  :i 

order  that  the  overall  diameter  of  the  cable  may  be  ki^pt  w  •  -.  ;. 
commercial  limits. 

A  short  description  of  a  tvpical  tclephon**  and  telegraph  cabin 
may  be  of  interest,  and,  as  a  reprcHentative  caw,  the  cable  laid 
between   Kngland   and    Belgium   in    ]U\],   has  b  i.  . 

There  are  four  copper  conductors  in  thi.H  fable,  t  .     ,t 

each   being    1601b.    per   nautical   mile.     Each   >  -pt  is 

insulated  "^ith  gutta-percha,  to  a  thickness  equivalent  in  weight 
to  1.50  lb.  per  nautical  mile.  The  four  ff^  '  *  rs,  thiw 
insulated,  are  wormed  with  tanned  jute  into  a  4  -  rf,  which 

is  wrapped,  successively,  with  a  layer  of  ozokerited  cotton 
tape,  a  thin  brass  tape  and  again  a  laver  of  oz^^kf ritcd  fotton 
tape.  Over  this  insulation  is  placed  a  tanned  jute  .>«-r\-ing, 
which  forms  the  bed  for  an  armouring  of  galvanised  irf>n  wires*, 
16  of  which  are  laid  around  the  cable  at  this  stage  of  the 
manufacture.     Finally  a  tarred  jute  serving  i^     '        '  'le 

armouring.  At  intervals  of  1  nautical  mile  i  :  _  _  ,re 
inserted  for  the  improvement  of  speech  traasmission.  The 
chief  characteristics  per  nautical  mile  of  this  cable  are  :  Resist- 
ance (including  the  loading  coils),  27-8  ohms  ;  fin-l  "'■'■•'», 
100  millihenrys ;  capacity,  0-162  microfarad;^  .  .  .% 
1-944  microhms  ;  and  attenuation  constant,  0-01»5.  This 
cable  is  arranged  so  that  its    superimposed  circuit  is  loaded. 


Transpositionk^  BCBABCBABCBABCBABCBABCBABCBABCB 

Pole  Lettering  ASC  Si/stem. 

Numerals     4-    444-444-4-4-4.44-4-44-4-4-4^4-44-44.44    4444444 

Denoting  N°  of  Pl.jntom  Circuits  Installed. 

New  Trans- k    5CBDDEBFBGBHBI  BKBLBMBNBOBPBQBRS 

paiticn  Pole  I  ^tT~-^lnf. 

Fig.' 20. — Four  Phantom  Circuits  Cut  in  on  a  IO-Circuit  Pole  Line. 
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Fig.  21. — Drop  Br.\cket  niTED  wtth 

DoCBLE-CiROOVEn  IvSIL  VTOR. 


up  of  a  blue  pair  (10  in.  twist),  and  a  green  pair  (14  in.  twist). 
The  4-wire  cores  to  the  number  desired  are  stranded  into  a 
large  core,  which  is  then  treated,  and  covered  with  a  lead 
sheath  in  the  usual  manner. 

Submarine  Cables. — Submarine  cables  of  the  type  used  for 
simultaneous  telephone  and  telegraph  working  are  designed  in  a 
manner  which  will  permit  of  easy  handling  during  the  manu- 
facture as  well  as  during  the  laying  of  the  cable.  The  insulating 
material  generally  used  is  gutta-percha,  and  in  consequence 
the  capacity  of  this  type  of  cable  is  comparatively  high.  In 
order  to  cover  distances  of  75  to  100  nautical  miles,  it  is  necessary 


Approx.  length  of  lay  in  inches  and  colour  of  spiral  wrapping. 

Weight 
per  mile  of 
conductor. 

lbs. 

2-wire  cores. 

4-wire  cores. 

8-wire  cores. 

16-wire  cores. 

P5 

6 

3 
S 

<6 
IS 

6 

6 

3 

S 
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IS 

6 

3 

4 

IS 

£ 

Red. 
Blue. 
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IS 

26 

o 
E 
O 

10  ^ 

Br 

2 

3 

4 
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8 

10 

12 

10 

14 

18 

22 

18   22 

30 

20   \ 
40    f 

4 

5 

6 

7 

-8 

10 

12 

14 

12 

16 

20 

24 

20    24 

28 

32 

70 

G 

8 

10 

12 

14 

16 

18 

20 

16 

20 

24 

28 

22    26 

30 

34 

100   \ 
150   / 
200 

8 

10 

12 

14 

16 

18 

20 

22 

18 

22 

26 

30 

24   28 

32 

36 

12 

14 

16 

18 

20    22 

24 

26 

22 

26 

30 

34 

28   32 

36 

40 

Note. — The  pilot  core  on  each  layer  shall  be  covered  with  orange  paper, 
and  shall  be  simihu-  in  all  other  respects  to  a  red  core. 


the  superimposed  circuits  being  formed  by  the  aid  of  the  No. 
4,006  repeating  coils. 

It  is  not  surprising  that  the  owners  of  such  cables  aro 
constantlv  endeavourmg  to  extend  the  use  of  the  small 
number  of  conductors  to  the  utmost.  The  only  means  of 
doing  so  in  a  practical  manr.er  has  been  found  in  supt^rimposing 
upon  the  two  metalhc  circuits,  which  can  be  formed  of  the  four 
existing  conductoi-s.  The  latest  proposal  for  increasing  the 
traffic  facilities  of  four-core  submarine  cables  is  described  in  the 
"  Post  Office  Electrical  Engineer's  Journal,"  for  July.  1914.  in 
which  an  article  appears,  dealing  with  a  method  of  obtaining  a 
fouith  telephone  circuit  over  the  four  metallic  conductors  in 
parallel.  In  this  article  it  is  stated  that  the  successful  openition 
of  such  a  "  double  "  superimposing  is  possible  only  by  virtue 
of  perfectly  balanced  repeating  coils. 

Comparative  Co^t  Figures.— The  cost  of  establishing  a  super- 
imposed circuit  is  so  very  small  as  to  be  practically  neghgible. 
especially  when  compaivd  with  that  of  instaUmg  a  third 
metallic  "circuit.  To  take  as  an  example  a  20-nule  metallic  line 
of  150-lb.  copper  wire,  the  cost  of  the  wire,  exclusive  of  labour. 
and  assumins  that  the  poles  and  cnx^-arms  are  ahready  platvd 
and  in  use,  is  approximately  £2^).  The  cost  of  four  rep^^ating 
coils  and  accessories,  which  will  give  the  equivalent  of  a  third 
or  phantom  circuit  from  two  metallic  circuits,  is  about  £5. 
This  shows  a  saving  of  £195  for  a  20-mile  hne,  by  employing  a 
phantom  circuit.  If  the  line  is  constructed  of  No.  12  B.W  .G. 
iron  wire,  the  cost  of  a  tliird  metalUc  circuit  would  be  about  £80, 
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in  which  case  there  is  a  saving  of  £75  effected  by  the  use  of  a 
phantom  circuit.  There  is  also  a  saving  in  labour,  as  the 
cutting  in  of  the  phantom  circuits  takes  only  a  fraction  of  the 
time  that  would  be  required  to  tie  in  a  pair  of  actual  wires. 

For  rural  subscribers  superimposed  circuits  may  be  obtained 
by  the  apphcation  of  repeating  coils  and  retardation  coiLs,  as 
already  shown  in  Fig.  2.  The  cost  of  the  nece-ssary  apparatus 
is  so  low  that  in  many  cases  a  saving  could  be  made  bv  arrang- 
ing for  superimposing  instead  of  stringing  a  third  metallic 
circuit. 

The  excellent  transmission  and  signalling  qualities  of  a 
properly  constructed  superimposed  rirruit,  and  the  enormous 
saving  effected  by  its  use,  should  be  sufficient  inecntivps  for  its 
use  by  telephone  companies  and  administrations. 


ALTERNATING  CURRENT  AMMETERS  AND 
VOLTMETERS. 

[COMAIUMCATED.] 

In  the  selection  of  an  instniment  for  use  on  altcmating-curront 
circuits  there  are  a  number  of  points  which  require  consideration 
since  there  are  five  types  of  instrument  available,  each  of  which  can 
claim  some  advantage.  The  five  types  are  :  Moving-iron  ;  induc- 
tion ;   hot  wire  ;  electrostatic  :  and  dynamometer. 

The  moving-iron  type  is  the  most  extensively  used  instrument, 
particularly  for  switchljoard  work,  since  it  is  considerably  chcafK-r 
than  any  other  type.  A  certain  amount  of  prejudice  exi.><ts  against 
it,  probabl}'  due  to  quality  having  been  sacrificed  in  certain  cases  in 
order  to  cut  down  the  cost  of  production.  Thus,  through  inferior 
design  and  workmanship  there  are  instruments  on  the  market  wjiich 
are  unreliable  and  inaccurate,  and  which  have  defects,  such  a«  un- 
suitable or  insufficient  in.sulation.  Irregular  and  unevenly  divided 
scales,  and  absence  or  insufficiency  of  damping  arrangements  are 
common.  This  has  led  some  users  to  regard  the  type  as  generally 
unsatisfactory,  but  none  of  the  defects  mentioned  are  inherent,  and 
instruments  can  be  produced  which  are  not  only  inexi)ensive,  l)ut  arc 
extremely  accurate,  robust  and  reliable,  while  errors  due  to  variation 
of  frequency,  temperature  or  wave  form,  can  be  entirely  eliminated. 
The  moving  iron  instrument  is,  of  course,  suitable  for  use  on  con- 
tinuous as  well  as  altcmating-cun-ent  circuits.  The  chief  objection 
to  such  use  is  the  error  due  to  hysteresis,  but  in  a  well -designed 
instrument  this  can  be  so  reduced  as  to  be  negligible  under  ordinary' 
circumstances. 

The  indiirlioH  iype  has  a  very  long,  evenly  divided  scale  and  is 
exceedingly  accurate  when  used  at  the  frccjuency  and  temiK-rature 
for  which  it  is  calibrated,  but  it  is  .somewhat  expensive,  the  temjiera- 
turc  and  frcquenc:y  errors  are  raflicr  high,  and  the  moving  parts  are 
necessarily  soinewliat  lieavy. 

The  /int-irire  li/pe  is  perfectly  dca(Il)eat  and  equally  suitable  for 
use  on  alternating-current  and  c(.ntinuous-current  circuit.-!,  and  no 
error  is  introduced  by  varying  conditions  except  that  due  to  tempera- 
ture cli;ii)gcs,  l)ut  it  is  cxjMTisive  and  very  delicate,  the  wire  being 
liable  either  to  fu.sc  or  to  stretch  on  ovcrloiuls.  Other  disiidvantages 
of  this  type  are  that  the  scale  is  very  cranijx'd  at  the  lower  end  ami 
the  power  consiiinpt ion  is  large. 

Tlie  cleclrontatir  li/pc  is  not  affected  by  variation  of  (em|Krature, 
consumes  no  power  and  is  equally  suitable  for  use  on  niteninting- 
curri  lit  or  coiit iiiiions-ciirrciit  circuits.  Its  nse,  however,  is  practi- 
cally liiiiited  to  the  measurement  of  voltage.  It  is  cxixnsixc  aiid 
delicate,  while  the.oi)crating  forces  arc  very  small. 

The  (li/11/inKiiiirh'r  li/jir  has  no  jK)ints  of  »u|H'riority  (i\ cr  t  lie  mio\  uig- 
iroii  tyi)e  for  general  use  and  is  seldom  adopt<-d  for  ammet<'rs  or 
voltmeters  as  it  is  unnecessarily  ex|)ensive  and  coniplic«t<Hl. 

A  consideration  of  the  advantap-s  and  clisadvantages  of  various 
types  will  lead  to  the  conclusion  that,  for  switcliboani  work.  .■»  good 
moving-iron  instrument  is  sullieiently  accurate  and  is  not  only  the 
clic.ipcsl  but  is  the  most  rob\is(  and  n-liable.  In  eases  where  ex- 
cept ioiuilly  accurate  readings  nrv  n'<|uired  the  long  and  evenly- 
divided  scale  of  the  induction  tyi>e  of  instrument  renders  it  pmfrrable. 
and  for  a  syuchronir.ing  voltmeter,  or  where  the  load  tluctuates 
rapidly,  a  hot  wire  iustniiiKMit  has  certain  a<l vantages.  I>iit  ajvirt 
from  these  s|K'cial  cases,  the  instrument  cho.'»en  will  almost  invariably 
be  of  the  moving-imn  ty|K<.  The.se  eonclu.sions  may  Ik'  oppi>so«l  by 
.some  who  have  had  ex|>erienee  of  the  ditTeirnt  I.vjm^s.  but,  as  ha« 
already  b(>en  point(>d  out.  some  moving  iron  instrumenlson  the  market 
ai-o  of  inferiiir  design  and  construction,  and  if  an  un-sitisfai-tory  i»- 
strunuMit  ha.s  Ihhmi  vised  and  is  taken  as  a  basi.s  for  eomi»ari.'*on  it 
may  easily  be  conclude*.!  that  tlie  tyiK\!us  a  whole,  is  unsatisfactory. 


An  exhaustive  serie."?  of  tests  has  recentl;  been  made  which  show 
that  while  some  moving-iron  instruments  ii  ve  errors  which  render 
them  hardly  suitable  for  use  as  anj-thin;:  more  than  current  or 
}X)tential  indicators,  others  are  quite  accurate  enough  for  all  prac- 
tical purpo.ses  under  widely  varj-ing  conditions.  Particulars  of  the 
testa,  with  a  description  of  the  methods  adopted  and  some  of  the 
good  and  bad  features  of  the  various  instruments  may  not  only  be 
found  interesting  but  may  do  something  to  remove  any  misappre- 
hension which  may  exist  with  regard  to  the  possibilities  of  the 
moving-iron  type  of  in.strument. 

For  the  pur|K)ses  of  compari.son  and  to>t  nine  similar  ammeters, 
each  by  a  different  maker,  were  obtained  and  the  following  tests  were 
carried  out  simultaneously  on  all  the  instruments.  The  results  of 
all  tests  are  given  in  Table  I.,  the  different  instruments  being  lettered 
A  to  J. 

The  first  .<*eries  of  tests  related  to  the  accuracy  of  the  instruments 
under  varying  contlitions,  and  was  carried  out  as  follows  : — 

Te.st  Xo.  1.  Initial  Arruracy. — All  the  instruments  were  con- 
nected in  series  with  a  .standard  ammeter  on  a  oO-cycle  circuit,  for 
which  frequency  the%'  were  calibrated.  Readings  were  taken  at  five 
jwints  between  l/5th  full-scale  and  full-s(ale  reading.  The  error 
given  in  Table  I.,  is  in  each  case  the  average  error  for  the  five  readings. 

TEsr  Xo.  2.     Accuracy  at  2.5  cycles. 

Te.st  Xo.  3.     Accuracy  at  100  cycles. 

Test  Xo.  4.     Accuracy  at  200  cycles. 

Test  X'o.  .5.     Accuracy  on  continuous  current. 

The  object  of  these  four  tests  was  to  ascertain  the  frequency  error 
and  the  adaptability  of  the  instruments  for  use  on  different  systems 
and  frequencies  without  special  calibration  and  were  carried  out  in 
nil  exactly  similar  manner  to  Test  Xo.  1. 

The  figures  in  Table  I.  give  the  additional  errors  due  to  change  of 
frequency,  &c..  as  compared  with  Test  Xo.  I.  not  the  actual  errors 
as  compared  with  the  standard  ammeter. 

Test  Xo.  6.  Hysteresis. — The  errors  in  a  moving-iron  instrument 
when  u.sed  on  continuous-current  circuits  arc  largely  due  to  hysteresis 
in  the  iron,  the  magnetic  condition  of  the  iron  lagging  behind  the 
magnetising  force  so  that  the  reading  taken  on  an  ascending  cur- 
rent is  not  the  same  as  the  re-ading  taken  on  a  descending  current, 
although  the  actual  current  is  the  same  for  both  readings.  To  keep 
the  error  within  reasonable  limits,  the  utmost  care  is  necesarA'  in  the 
.selection  and  annealuig  of  the  iron,  and  the  mass  of  iron  must  be  as 
small  as  {)ossible.  The  error  is  expressed  in  Table  I.  as  the  ]x?rcentAge 
difTercnce  between  readings  taken  on  asccMiding  and  descending 
currents,  not,  as  in  Test  Xo.  5,  the  error  as  compared  with  Test  Xo.  1. 

Test  Xo.  7.  ]\'aveForm  Error. — This  test  was  carried  out  ui  the 
same  manner  as  Test  Xo.  I,  but  the  testing  c  uri-ent  was  derived  from 
a  transformer  with  a  saturated  core,  the  wave-form  being  verj*  jjeaky. 
The  results  are  stated  in  terms  of  the  jx^rccntage  difference  between 
the  n-adings  obtained  on  this  test  and  those  obtained  on  Test  Xo.  1. 
The  frequency  of  the  supply  during  the  test  was  50  cycles  per  second. 

Test  Xo.  8.  Frmr  due  to  Stray  }farfnftir  Fir  Ids. — Two  conductors, 
each  carrying  2,000  amjieres.  were  placed  t>  in.  away  from  the  instru- 
ments, and  tests  were  carried  out  (a)  with  the  conductors  horizontal, 
and  {f>)  with  the  eonductors  vertical.  The  ])ercentage  difference 
between  the  readings  obtained  and  those  oiitaiiied  on  Test  Xo.  1  aic 
given  in  Table  I. 

It  may  In-  mentioncvl  that  there  are  two  (ii>tinct  tyjx>s^of  moving- 
iron  instruments  in  general  use.  the  attraction  tyix",  where  a  .single 
piece  of  iron  is  attracted  towanls  the  centre  of  a  solenoid,  and  the 
n'piilsion  tyiH",  wher<>  two  jiieces  of  iron  are  placed  in  similar  relation 
to  the  magnetic  lield  inside  a  coil  carrying  <  urrcnt,  and,  being  simil- 
arly magnetised,  repel  one  another.  Instruments  C,  G  and  H  are  of 
the  attraction  ty|>e,  while  all  tiie  others  are  of  the  repulsion  type. 
It  will  iH«  noticed  that  the  attraction  ty}K^  of  instrument  is  con- 
siderably less  susceptible  to  external  magnetic-  fields  than  the  rejiul- 
sion  tyjx'.  but  the  latter  has  .several  advantages  which  more  than 
comjH-n.safc  for  this,  notably  that  the  moving  parts  can  be  made 
much  lighter  nnci  that  considerably  better  .scales  can  l>e  obtained 

Test  Xo.  ».  Trmprralurr  Kffecl.o. — Theon>tically  a  moving-iron 
instniment  should  not  l)e  atTcx'ted  to  any  appreciable  extent  by 
variations  of  temixrature  and  this  was  bonie  out  by  the  te«ts,  as  only 
inst  rumont  H  was  afTcv  t<>d  in  any  way.  this  being  due  to  the  expansion  / 
of  the  spindle  caiisinij  the  jminter  to  stick.  It  was  found,  however,  / 
that  several  of  the  instruments  showed  a  permanent  ern>r  when  they 
rr»ol(Hl  down  again,  and  the  magnitude  of  this  ern>r  is  given  in  Table  I. 
In  some  <%ises  th<>  error  was  ap|)areiitly  due  to  the  usi*  of  shellac  for 
lixing  the  balanc^>  arms  or  balance  weights,  or  to  Irn^k  the  pivot  screws 
in  )xisiti  n.  Shellac  softens  at  a  moderate  teniperatun\  and  in 
cooling  the  jiart.s  apjiear  to  move  slightly.  In  instniment  "  A  "  the 
error  wjvs  due  to  another  cause,  for  no  shellac  was  use«^l. 
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Test 

No. 

1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 


Description  of  test. 


Table  I. — Results  of  TpMs  on  Nine  Moving  Iron  IrudrumfnU. 

Imttmmcnt. 


B. 


C. 


D. 


E. 


F. 


G. 


ir 


Initial  accuracy  

Additional  error  on  25  cycles  A.C... 
Additional  error  on  100  cycles  A.f. 
Additional  error  on  200  cycles  A.C 

Additional  error  on  D.C 

Hysteresis  error 

Wave-form  error  (additional) 

Stray  field  error  (additional)  

Error  after  heating  to  170°r 

Error  after  short-circuit 


Insulation,  megohms  

Breakdown  pressure,  volts,  A.C.    ... 
Damping  {a)  percentage  of  full  scale 

Damping  (6)  swings    

Damping  (c)  seconds    

Weight  of  moving  parts,  grammes. 

Ratio  torque/weight    

Watts  consumed  


0-21% 
None 
0-41% 
0-85% 
l-460'o 
2-29% 
0-98% 
3-49% 
0-38% 
None 


Inf. 

6.800 
710 
'  ^    o 

6 

3 

2-3 

0-104 

2-5 


0-95% 

None 

0-74% 


62% 

58% 
23% 
52% 


2- 

2- 
5- 
1 

7-42% 
1-58% 
None 

Inf. 

3,000 

64% 

3 

2 

1-86 

0-048 

2-5 


0-65% 
None 

5-75";, 
l-65"„ 
3-33" 
0-98"„ 
0-36O,, 
None 
Pointer  bent 


zero  ;j 
500 
4,580 
98"/, 

25 
12-5 
3-98 
0-09 

2-3 


0/ 
o 


H 


B 


C      D 


A 

1 


1 


1 


Fig.  1.- — Graphical  Representation  of  Errors, 

Tests  Nos.  11  and  12.  Insulation. — Table  I.  glvas  the  insulation 
resistances  of. the  instruments  as  measured  by  a  1,000- volt  megger 
and  the  alternating- current  voltages  at  which  the  insulation  of  the 
instruments  broke  down  The  instruments  were  all  dry  when  tested, 
and  it  is  probable  that  several  of  them,  in  which  porous  insulating 
materials  are  used,  would  give  worse  results  if  used  in  a  damp 
situation. 

» 
Table  II. — Positions  of  Instruments  on  Different  Tests  and  Final  Rating. 


Test 
No. 

Description  of  Test. 

Instrument 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

J. 

1. 

Initial  accuracy  

1 
1 
2 
2 
1 
2 
2 
4 
2 
1 
1 
2 
3 
2 
2 
2 
3 
2 

35 
1 

3 

1 
4 
5 
4 
5 
4 
7 
6 
1 
1 
6 
1 
1 
1 
1 
8 
2 
61 
2 

2 
1 
5 
8 
2 
3 
2 
1 
1 
3 
2 
4 
7 
6 
7 
6 
4 
1 

65 
3 

8 
1 
1 
1 
3 
4 
3 
9 
3 
3 
2 
5 
2 
2 

I 

9 
4 
66 
4 

5 
2 
6 
6 
8 
1 
5 
8 
1 
2 
1 
1 
5 
3 
3 
5 
7 
2 
71 
5 

4 

1 

3 

3 

6 

6 

7 

6 

4 

1 

3 

3 

4 

3 

4 

7 

5 

5 

75 

6 

5 

1 
7 
4 
5 
7 
3 
2 
1 
1 
4 
7 
6 
5 
6 
8 
2 
6 

80 
7 

7 
3 
9 
7 
7 
8 
1 
3 
1 
5 
1 
6 
2 

3 
3 

9 
1 

5 
81 

8 

6 

2. 

^    3. 

4. 

5. 

Additional  error  on  25  cycles  A.C... 
Additional  error  on  100  cycles  A.C. . 
Additional  error  on  200  cycles  A.C. . 
Additional  error  on  D.C 

4 

8 
9 
q 

6. 

Hysteresis  error 

q 

7. 

8. 

9. 
10. 
11. 
12. 
i  13. 
14. 
•  15. 
16. 

Wave-form  error  (additional) 

6 

Stray  field  error  (additional)  

5 

Error  after  heating  to  170°F 

5 

Error  after  short-circuit 

4 

Insulation  megohms  

5 

Breakdown  pressure  

5 

Damping  («)  percentage  of  full  scale 
Damping  (6)  swings    

6 
4 

Damping  (c)  seconds 

Weight  of  moving  j)art8 

5 

4 

17. 

Ratio  torque/weij'lit  

6 

18. 

tota 
Rati 

Watts  consumed 

1  of  position  Nos.  in  various  tests 

ig  No 

3 

103 

q 

Test  No.  10.  Effect  of  Shprt-Circuit. — A  circuit  breaker,  set  to 
open  at  10  times  the  current  corresponding  to  full  scale  reading,  was 
put  in  series  with  the  instruments,  the  current  was  suddenly  switched 
on,  the  circuit  being  instantly  interrupted  by  the  circuit  breaker. 
Four  of  the  pointers  were  bent  to  an  extent  indicated  in  Table  I.  in 
terms  of  the  percentage  of  full-scale  deflection  shown  by  the  pointer 
with  no  current  through  the  instrument.  The  damper  vane  of 
instrument  H  was  badly  damaged,  and  jammed  against  the  walls  of 
the  damping  chamber. 


6-92% 
None 
None 
0-76% 
2-12% 
3-4%, 
1-0",, 
12-34% 
0-.58"o 
Pointer  bent 
zero  5"^ 
500- 
4,500 
69% 
6 

3-5 
2-31 
0-044 
5-5 


2-67%, 

0-21%, 

1-27% 

4-46o^ 

314% 

2-24"„ 

2-05"., 

9-4% 

None 

Pointer  bent 

zero  3"„ 

Inf. 

7,500 

85"^ 

9 

3-5 

3-86 

0-0(i8 

2-5 


1-45% 
None 

0-42",, 
I  04",, 
301"„ 
5-48",, 
5-05",, 

6-Hl"o 
1-04",, 
None 

180 
5,000 

83"o 

9 

4 

4-97 

0-082 

6-2 


2-6T" 
N 

1  4:5 
2:57    , 

'>■'>'„ 
1-0",, 
1-45",, 
None 
None 

30 
2.iVJ0 
93" 

24 

II 

5.34 
0-176 

7-9 


l>ctiii|ier 
Inf. 

3  in  a  I 


3-.J 
92 
0-198 
«-2 


1'*. 
z» 


3 

l.j 


•i*\ 


Tests  Nos.  13,  14  and  15.     Dampinrj. — All  the  instrumentH  wer».- 
fitted  with  air-dampers,  and  in  order  to  enable  a  thoroutrh  c-ompari-Hrm 
to  be  made  of  the  efficacy  of  the  different  ar' 
three  tests  were  carried  out      In  each  test  a  (....;..:      ,   . 
60  per  cent,  of  full-scale  reading  was  suddenly  switched  on.  the  points 
noted  being  (a)  the  percentage  of  full-scale  reading  ml         '  '  - 

pointer  when  at  the  end  of  its  first  swing,  {h)  the  num'  -- 

made  by  the  pointer  before  coming  to  rest,  and  (f )  the  time  which 


Fig.  2. — External  View  of  Isstriment. 

elapsed  before  the  pointer  came  to  rest.     The  results  arc  given  in 
Table  I.  • 

It  may  be  remarked  that,  in  all  instruments  where  ;■:  ^ 

adopted,  it  is  possible  to  improvt  the  damping  by  incre.i-.. ._  ; a 

of  the  ail-vane,  increasing  the  radius  from  the  pivots  to  the  air-vane, 
decreasing  the  clearance  between  the  air-vane  and  the  walls  of  the 
chamber  in  which  it  works,  or  decreasing  the  weight  of  the  niovinj^ 
parts.  Of  these  four  alternatives,  neither  of  the  first  two  can  be 
adopted  beyond  a  certain  point  since,  if  the  jwrts  are  to  '■ 
sufficiently  strong,  their  weight,  and  therefore  the  moment  . 
of  the  instrument  movement,  will  have  to  be  increased  to  such  an 
extent  as  to  nu\ke  the  damj)ing  even  more  inefficient  than  before. 
The  third  alternative  is  not  altogether  ile-xirable  simf  with  ver>-  sin.i  1 
clearances  the  air- vane  is  more  liable  to  foul  its  c*iamber  and  cau.-*' 
sticking.  So  long  as  the  stuMigth  and  n^bustncss  of  the  jwrts  are 
ample  the  best  method  of  improving  the  ilamping  is  to  rediu-e  th.> 
weight  of  the  moving  parts.  It  is  generally  rtxvgiust^i  that.  .^ 
from  the  damping,  one  of  the  most  desirable  features  an  mstru:..- ... 
can  possess  is  lightness  of  the  moving  [wrts.  sinc-e  the  Ufe  of  the 
instrument  is  thereby  increased,  ami  it  is  not  so  likely  to  Ih>  damaged 
if  it  is  roughly  handled  in  transit  or  in  use.  It  is  most  muwrtant 
that  the  ratio  "torque  -^  weight  of  moving  parts  should  be  large  si>  as 
to  ensure  positive  indications  and  prevent  sticking  :  but  •  • 
turns  to  operate  an  instrument  art>  incmused.  to  com(>-  - 
heavy  movement,  the  watts  consunuxl  are  increased  and  a  bad  si-ale 
is  produced.  The  weight  of  the  moving  jKirts.  the  nui<^  of  ton|ue  to 
weight  and  the  watts  consumed  in  the  ditfeivnt  instruments  are 
criven  ill  Table  I.  as  Tests  Nos.  16.  17  and  18.  and  it  will  Ih^  s»vn  that 
while  instrument  B  gives  the  In^st  ivsults  as  n>ganls  .lampmg.  M  has 
a  very  low  torque,  and.  as  has  alrtvidy  been  mentiontxl  under  the 
headiiig  of  -  Temperatui-e  effects,"  this  instrument  is  vcrj-  liable  tj 
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stick,  this  being  largely  due  to  the  low  ratio  of  torque  to  weight. 
Instruments  A,  C,  and  H  are  approximately  equal  so  far  as  darapinj; 
is  concerned,  but  instrument  C  has  the  same  disadvantage  as  instru- 
ment B,  and  instrument  H  has  an  excessively  heavy  movement,  the 
good  damping  being  obtained  by  using  a  verj-  large  air-vane,  which 
is  mechanically  weak,  and  the  high  ratio  of  torque  to  weight  is  ob- 
tained at  the  expense  of  a  very  bad  scale  and  a  heav3^  consumption 
of  power.  Xone  of  the  others  are  particularly  good  so  far  as  damping 
is  concerned. 

Resonant  Efjed. — Some  of  the  instruments  tested  were  found  to 
have  certain  of  the  internal  parts,  generally  the  pointer  and  move- 
ment, set  in  vibration  at  critical  frequencies  between  20  and  ICKJ 
periods.     The  best  instruments  were  not  affected  in  this  way. 


Fiti.  3. — Internal  Arr-xncement  of  Am-METEr. 

To  "Diiljlc  the  various  features  of  the  (iifl'crcnt  instninients  to  be 
compared,  theLr  relative  positions  in  each  test  are  set  out  in  Table  II. 
The  "  position  numbers  "  are  totalled  and  the  Tables  u.sed  to  ascer- 
tain the  "  rating  number  "  or  relative  merit  of  each  instrument.  The 
relative  positions  of  the  several  instruments  are  shown  in  Fig.  1.  It 
will  be  seen  that  instrument  A  comes  first  with  a  total  of  3")  -as  again.st 
an  average  of  71 .  It  is  thought  that  a  description  of  this  iMstniment 
may  be  found  interesting  as  it  shows  how  modern  manufacturing 
methods  have  been  utili.sed  in  the  production  of  a  very  satisfactory, 
and  at  the  same  time  inexpensive,  instrument.  An  external  view 
of  the  instniinent  is  shown  in  Fig.  2,  and  it  will  be  .swn  that  an  ()|hmi 
(ii:il  lias  been  adoj)ted  instead  of  the  more  usual  protected  dial.  The 
chief  a(l\antagf;  of  tlic  open  dial  lies  in  the  increase*!  visibility  ol)- 
tained  i)y  its  use,  the  wliole  length  of  tlie  jK)inter  being  .seen  against 
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flic  wliite  dial  in.stead  of.  as  in  the  prnlectod  dial  pattern,  the  tip  only 
being  .seen  against  a  dial  nioiv  or  Ics-^  .shaded  fnmi  the  light  by  the 
nielal  front. 

.1'erhap.s  the  most  radical  <lepar1ui'e  from  general  llritish  practice 
is  in  the  sui)slitution  of  ])ivs,simI  si  eel  for  e.i.i^t-iivn  in  the  constnictinn 
of  the  liasc  anil  cover  of  the  instnuuent.  A  considerable  H;«ving  in 
Wv>ight  is  etTected  without  in  any  way  deerca.'<ing  the  utrrngth  of  the 

parts,  and  the  linish.  which  i.s  in  stove  enanu'l.  is  liner  and  I     '    ' - 

than  wlicn  it  is  applied  tocast-i;on.     The  joint  In'twixMi  li 
tlHMoverisn)a«le  without  nibiic  orcotton-miK-  (ijieking.  theatxniracy 
of  the  stampings  being  such  that  when  the  cover  is  pressed  on  to  a 


projection  on  the  base  a  perfectly  dust  aii'l  damp-proof,  metal  to 
metal,  joint  is  obtained. 

The  bezel  at  the  front  of  the  cover  is  ni<  k- 1  p'ated,  and  is  made  of 
bra-ss  which  takes  and  holds  the  plating  very  much  better  than  cast- 
iron.  This  bezel  is  of  thinner  gauge  metal  than  the  cover,  and  \ields 
.slightly  so  as  to  bed  down  on  the  glass,  which  is  held  up  behind  it 
by  the  pressure  of  a  strong  steel  spring.  This  method  not  only 
provides  a  |)erfectly  tight  joint,  but  as  the  ii.xing  is  not  ab.solutely 
rigid  there  is  no  tendency  for  the  glass  to  be  broken  by  straiiis  put 
on  it  when  the  screws  holding  the  front  arc  tightened  up,  or  when  the 
front  expands  or  contracts  with  changes  of  temperature,  as  frequently 
happens  where  the  glass  is  fixed  by  means  of  putt\'  or  flat  metal  clips. 
Clips  are  provided  to  prevent  the  glass  from  being  forced  back 
against  the  pointer. 

For  ijistrument  dials  the  usual  practice  has  been  to  use  cardboard 
or  paper  stuck  on  a  metal  base,  or  metal  with  the  surface  either 
frosted  or  enamelled.  Each  of  these  methruls  has  certain  advantages 
and  defects.  The  paper  and  cardboard  dials  have  a  good  surface, 
but  the  paper  is  liable  to  become  detached  from  its  base,  and  the 
cardboard  frcfjiiently  warps,  while  neither  <if  them  can  be  cleane^l 
satisfactorily  if  thej-  become  dirty.  The  chief  defect  of  the  metal 
dials  has  been  that  the  surface  has  not  bccii  such  as  to  show  up  the 
scale  markings  j)lainly,  while  .some  scales  have  been  made  of  unstable 
alloys  which  warp  badly. 

The  dial  of  the  instrument  we  are  describing  has  all  the  advantages 
mentioned  above  with  none  of  the  defec  ts.  It  is  made  of  metal, 
with  the  surface  finished  by  a  special  process  m  hich  renders  it  almost 
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Fi<;.  5. — Details  of  A>'  ;:  iir  Coil. 

indistinguishable  from  pure  white  paper  with  a  fine  matt  surface, 
and  the  .scale  is  put  on  by  hand  with  waterproof  black  ink.  The  dial 
may  be  washed  rejieatedly  if  it  becomes  dirty  ;  it  has  no  tendency 
whatever  to  warp,  and  has  an  appearance  at  least  as  good  as  that  of 
any  other  kind  of  .scale. 

The  flush  pattern  instrument  has  a  case  similar  to  that  already 
(li'scribed,  with  the  exception  that  the  front  bezel  is  omitted.  A 
s|K'cial  feature  is  that  the  flush  ring  is  entirely  separate  from  the 
instrument,  .so  that  it  can  be  left  in  |x>sition  on  a  switchboard  for 
transit  while  the  instrument  it.self  is  removed  for  sj>ecial  packing. 
In  the  case  of  switchboards  of  the  cubicle  ty{)e,  with  hinged  doors, 
the  Hush  ring  may  be  fixed  to  the  door,  the  instrument  being  inde- 
]K'ndently  mounted  behind,  so  that  there  is  no  tendency  to  damage 
the  instrument  if  the  door  is  handled  roughly,  and  there  is  no  neces- 
sity for  leads  to  be  run  on  the  door,  with  links  or  flexible  connections 
to  allow  of  the  door  being  op  ned. 

The  internal  arrangements  of  the  instrument  are  shown  in  Fig.  3, 
ai'.d  a  more  detailed  view  of  an  ammeter  for  heavier  currents  is  shoxni 
in  Fig.  4.  with  the  parts  "  exjiloded  "  so  as  to  show  the  construction 
moix'  clearly. 

The  ojx>ration  of  the  in.strumen*^  is  (j»e  to  the  mutual  repulsion  of 
two  pic'ccs  of  inin  similarly  placed  in  n>Iation  to  a  magnetic  field. 
Ill  Kig.  4  thcs«'  pirces  of  in>n  are  seen  at  A  and  H,  the  one  niarkeii  A 
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being  lixeil.  while  the  <»ne  marked  B  is  attached  to  the  spindle  C, 
which  also  carries  the  j>ointcr.  balance- weight.s  and  danqiing-vane. 
The  spindle  C  is  fni-  to  rotate  lietween  jiivots.  The  current  to  Ik^ 
measured  jwjwcs  through  the  cH)il  1),  and  the  magnetic  flux  from  the  '^ 
enil  sitnjiarly  ntTcx-t.s  the  two  pieces  of  iron  .\  and  B.  which  are  placed  '• 
inside  it.  causing  thein  to  ri'jK'l  one  another,  .so  that  the  ))ic»>e  B 
moves  and  carries  the  iK>inter  away  from  the  zero  jKisition. 

The  movenient  is  gravity  controlled,  the  balance-weight  K  being 
lifted  up  against  the  force  of  gravity  when  the  jtointer  is  moved  away 
from  the  zero  iK)sitaou.  For  conditions  where  gravity  eontrnl  i-  im- 
Kuitabie,  ppring  controlled  inetrumcnts  can  be  supplied.    The  b     luoe- 
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weight  E  is  removed  and  a  helical  spring  is  substituted  for  it.  A 
device  is  added  for  adjusting  the  pointer  at  zero  from  outside  the  case. 
The  current-carrying  coil  is  extremely  compact,  and  has  ample 
sectional  area.  It  is  built  up  of  soft  drawn  copper  stampings,  shaped 
as  shown  at  K,  Fig.  5,  the  number  of  stampings  'and  the  number  of 
turns  being  varied  to  suit  the  current  to  be  carried.  Of  the  two 
finished  coils  shown  in  Fig.  4  one  has  two  turns  and  the  other  has 
six  turns.  The  terminal  lugs  are  of  soft  drawn  copper,  and  are 
riveted  and  sweated  to  the  ends  of  the  coil.  The  insulation  of  the 
live  parts  of  the  instruments  has  received  special  attention.  Only 
those  parts  are  alive  which  actually  carry  current,  and  substantial 
pieces  of  micanite  are  used  to  insulate  them.- 

If  reference  is  made  to  Fig.  3  it  will  be  seen  that  the  terminal  stems 
are  supported  on  blocks  of  moulded  insulation,  FF,  between  which 
and  the  base  of  the  instrument  are  placed  sheets  of  micanite,,  GG. 
The  coil  D  is  insulated  by  means  of  a  micanite  bush,  H,  and  micanite 
washers,  J.  The  instruments  can,  with  perfect  safety,  be  used  with 
their  cases  earthed,  and  each  instrument  is  tested  with  2,000  volts 
alternating  current  between  case  and  live  parts.     Great  attention 
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Fig.  7. — Erkor  Curves  for  Ammeter. 

has  been  paid  to  the  jewels  and  pivots,  the  jewels  are  the  best 
sapphires  obtainable  and  the  steel  points  on  the  spindles  are  carefully 
hardened  and  polished.  If  a  knife  edge  pointer  and  a  mirror  are 
fitted,  the  instrument  will  give  sub-standard  accuracy.  A  typical 
scale  is  shown  in  Fig.  6,  and  error  curves  for  the  ammeter  when  used 
on  circuits  of  widely  different  frequencies  are  depicted  in  Fig.  7. 


TURBO-ALTERNATOR  DEVELOPMENT. 


With  the  advent  of  the  20,000  kw.  steam  turbine  many  of  the 
problems  then  confronting  large  modem  generating  stations  were 
solved.  However,  the  equipment  soon  proved  to  be  too  small  to 
meet  the  rapidly  advancing  loads.  The  installation  of  30,000  kw. 
and  35,000  kw.  units  since  made  has  been  another  step  forward,  and 
now  units  of  50,000  kw.  rating  are  being  seriously  considered.  High 
economy  and  reliability  are  not  the  only  desiderata  in  increasing  the 
size  of  prime  movers.  Labour,  real  estate  and  other  considerations 
depending  upon  loads,  design  and  location  of  the  plant  in  a  large  city 
are  factors  almost  as  important.  Recently  many  of  the  large  lighting 
companies  in  the  United  States  have  acquired  huge  railway  loads, 
it  being  generally  recognised  by  railway  officials  that  this  is  advant- 
ageous to  them.  The  following  notes  and  opinions  of  eminent 
engineers  taken  from  the  "  Electrical  World  "  will  be  of  interest  to 
many  of  our  readers. 

In  New  York  30,000  kw.  units  are  used  to  handle  the  elevated 
railway  and  subway  demand  of  the  Interborough  Rapid  Transit  Co. 
Units  of  20,000  kw.  are  used  by  the  central  stations  of  New  York, 
Cleveland,  Detroit  and  Chicago,  and  30,000  kw.  units  in  New  York, 
Chicago  and  Philadelphia.  Philadelphia  has  the  distinction  of 
possessing  the  largest  steam  turbine  thus  far  installed,  namely,  the 
35,000  kw.  rniit. 

Further  increase  in  size  of  turbo-generators  beyond  35,000  kw., 
and  even  future  operation  of  existing  smaller  units,  suggest  new 
problems  in  station  design  and  operating  practice.  Higher  steam 
pressures  are  certain,  and  these  will  introduce  new  problems  in  piping 
and  fittings  and  possibly  a  further  development  in  the  methods  of 
driving  auxiliaries.  In  the  discussion  on  economics  of  power  station 
design  at  the  recent  International  Engineering  Congress  at  San 
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Francisco,  Mr.  H.  H.  Bame«,  jun.,  of  th*«  r.«wml  Kk^H'-  i'n  .  nyokn 

of  the  tendencies  in  Hteam  praoticf,  ii 
much  higher  than  250  lb.  would  be  f- 
A  pressure  as  high  as  l,fXX)lb.  whh 
turbogenerators  of  40,fX)0  kw.   to  ."V  ■ 
high  pressures  would  not  intrfjduce  op<  . 
of  Mr.  C.  W.  E.  Clarke.     To  a  repr- 
World  "  Mr.  Clarke  said  that  it  is  «r 

boilers  for  40*^)  lb.  pressure  per  sf^uare .  :...;  ... 

steam  pressures  rather  than  verj-  higli  .superheat,  with  it^ 

difficulties,  is  sure  to  mark  decidefl 

pressures  of  .50C)  lb.  to  600  lb.  per  -  ; 

due  cour.se,  and  this  means  a  gain  of  about  9  per  cent,  in  turbine 

efficiency.     The  .50,000  kw.  unit  may  U-  -     '  '     '  '  i, 

and  the  whole  problem  of  high-pre.H.siin-  •  -4 

up  by  the  demands  of  large  power  engineennK 

According  to  engineers  of  repute  there  are  few  d 

difficulties  in  the  way  of  con.structing  a  steam  ■  ^f 

50,000  kw.  rating.  Mr.  P.  M.  Lincoln  in  a  recent  Paper  said  :  "  It 
is  astonishing  how  rapidly  we  have  advanced  of  latf  -■  -  in  our 
ideas  on  this  matter  of  size."     He  cited  the  first  ').  .  units 

installed  in  1898  in  the  Manhattan  Railway  .station,  which  were 
driven  by  reciprocating  engines.  That  station  now  con'  ■■•  •'^■-ee 
.30,000  kw.  units,  but  in  physical  dimensions  and  in  weight  t  -o- 

cating  units  still  hold  the  record.  However,  in  ability  to  getierata 
electricity  they  have  been  left  far  behind.  "  To-day,"  said  Mr. 
Lincoln,  "  we  talk  of  the  coming  .50,000  kw.  turbo-generator  with  aa 
much  freedom  as  we  did  of  those  6,000  kw.  reciprocating  engine- 
driven  imits  17  years  ago.  How  much  further  this  increase  in  -aze 
of  units  will  go  I  make  no  attempt  to  predict,  but  it  is  safe  to  predict 
that  the  capacity  of  the  future  unit  will  be  fixed  by  the  demand  for 
such  units  rather  than  b\'  any  inability  to  produce  them." 

On  this  same  point.  Prof.  Edward  F.  Miller  intimates  that  with  the 
same  steam  pressure  a  50,000  kw.  unit  should  show  slightlv  better 
economy  than  a  35,000  kw.  unit  in  respect  to  water  rates,  and  that 
noticeable  gains  in  labour  cost  should  result  per  unit  of  output  when 
a  machine  of  such  capacity  is  operated  at  or  near  its  rating.  Prof. 
Miller  is  of  the  opinion  that  along  with  the  design  of  such  units,  which 
can  be  improved  in  efficiency  but  shghtly  with  existing  steam  pres- 
sures and  superheats,  are  likely  to  come  increases  of  -  '-eesure 
marking  a  new  departure  in  power  plant  practice  a  .iig  the 
efficiency  on  the  Rankine  cycle  considerably  above  the  present  maxi- 
mum of  about  73  per  cent.  These  higher  boiler  i  -  introduce 
some  interesting  problems  in  the  design  of  auxi  ind  piping 
systems,  and  developments  in  this  direction  may  be  forecast  with 
confidence. 

Mr.  H.  G.  Stott  of  the  Interborough  Rapid  Transit  Co.,  of  New 
York,  referring  to  the  30,000  kw.  turbo-generators  of  that  company, 
has  stated  that  the  large  steam  turbine  ha^s  surpassed  the  gas  engine 
in  thermal  efficiencj',  the  figure  of  26  to  28  per  cent,  for  the  former 
being  only  surpassed  by  the  Diesel  type  of  oil  engine.  The  Boor 
space  occupied  by  the  modem  horizontal  steam  turbo-generator, 
moreover,  is  about  0'07  to  0*1  sq.  ft.  jx^r  kilowatt. 

Mr.  H.  T.  Herr  of  the  We-stinghouse  Machine  Co.,  in  a  recent 
address  before  the  Railway  Club  of  Pittsburgh,  showed  that  each  of 
30,000  kw.  miits  in  the  Interborough  station  replaced  three  6,0iX)  kw. 
reciprocating  engines,  and  that  while  five  times  larger  in  noting  the 
turbines  only  cost  as  much  as  the  6,000  kw.  reciprocating  imit:*  did 
12  years  ago.  Moreover,  the  same  hand-fired  boilers  used  for  the 
6,000  kw.  engines  were  eqiupjied  with  undorfrt^l  stokers  and  their 
rating  increased  to  300  per  cent,  for  jieak-load  oivnition. 

While  many  engineers  are  confident  that  s.  50.000  kw.  unit  will 
make  its  appearance  shortly,  they  do  not  antioii  *:ng 

difficulties.     Mr.  I.  E.  Moultrop,  of  the  Edison  Kl.  iiig 

Co.  of  Boston,  believes  that  no  more  men  would  be  likely  to  be  re- 
quired for  operating  such  units,  as  compinxi  with  the  30.lK>0  kw.  sire, 
and  therefore  the  saving  in  liilxiur  shouUi  Ih>  attniotive  when  figure*! 
on  the  Kilowatt-hour  basis.  Without  increasing  the  steam  pressure 
or  the  superheat,  mrrked  gains  in  water  rate  can  hardly  bo  expected 
with  the  50,0(X)  kw.  machine  as  compiireil  with  the  20,000  kw.  and 
30,000  kw.  units.  As  yet  the  makei-s  of  auxiliaries  are  probably  not 
fully  prepared  to  meet  the  demands  of  such  large  units.  S{K\iking 
on  the  investment,  ^Ir.  Moultrop  said  the  value  of  plant  in  charge  of 
the  operator  in  the  latter  case  might  easily  approach  t'l  "  'he 

horizontal  t}npe  being  the  settled  standard.  The  cost  o:  .  .  .  .  .aig 
such  large  units  is  an  important  factor  in  relation  to  reserve  capjicity 
and  the  shape  of  the  load  curve,  ^^"llere  the  load  conditions  jx'nuit 
virtually  continuous  ojx>ration  at  economical  water  rates,  there  is 
little  doubt  that  the  50,000  kw.  machine  will  find  an  immensely 
useful  field.  Tiiis  will  bo  true  only  in  very  large  cities.  In  most 
cities  the  load  at  present  is  too  small  to  warrant  the  installation  of 
such  a  large  imit. 
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ELECTRIFICATION  ON  THE  LONDON  &  SOUTH  WESTERN  RAILWAY. 

{Cordinued  from  p.  93.) 


Auxiliary  Plant  Exterxal  to  the  Power  House. 
The  circulating  water  is  taken  from  the  river  Wandle.  The 
water  is  brouglit  through  a  ferro-concrete  duct,  385  yd<. 
long  up  to  the  power  house,  coarse  strainers  being  provided 
■at  the  entrance  of  this  duct.  Near  the  cooling  towers 
it  passes  through  a  fine  screen,  by  F.  W.  Brackett  &  Co..  of 
■Colchester.  This  screen  Is  in  the  form  of  a  rotatmg^dLsc 
20  ft.  in  diameter  and  capable  of  passing  2,0fX),000  gallons 
per  hour.  The  general  principle  of  the  screen  is  shown  m 
Figs.  31  and  32.  The  refuse,  which  is  caught  on  the  face  of  the 
screen,  is  brought  up  by  this  rotation  above  water  level  until  it 
reaches  a  level  at  Avhich  cleaning  jets  on  the  reverse  side  throw 
off  the  refuse  on  to  the  catchboard  seen  in  Fig.  32.  and  into  a 
tiough  from  which  it  can  be  removed.  The  screen  i.s  driven, 
thi'ougli  w(;rm  gearing,  by  an  electric  motor.  It  will  be  seen 
that  this  type  of  screen  is  not  subject  to  a  reversal  of  the  flow 
of  watei .  The  screen  is  situated  in  a  pit,  and  suitable  hoisting 
gear  is  provided  so  that  the  skip  containing  the  refuse  may 


be  put  The  normal  vacuum  without  the  cooling  towers  in 
use  18  281  in.,  with  barometer  at  30  in.,  when  the  condensers 
are  supplied  with  cooling  water  at  a  t*mperatm-e  of  65  deg.  b 

Reguktions  have  l>een  made  by  the  London  County  Council 
that  the  water  shall  not  be  returned  t .  the  \\andle  above  a 


Fid.  :J0.— ViKw.ii   IJmi.ww   iNri.iNK  k-.u  Dkuverinu  Coal  into 

Tin;    rnWM!   llolSK. 

]„.  iai.sc(l|MTin.li.i.llvaiidit.s(..iitrntsrein..vc<l.  Twelve  fliru.st 
rollers  are  pr..vid.-.rr..mid  lh.>  rim  of  the  wheel  to  tak.'  ^^]^  Ww 
water  pressun*  <m  the  face  of  the  disc. 

From  tl.is  scre.'U  the  watrr  is  taken  tl.r..ugh  a  f.-n..-nm.retv 
duct,  iulo  the  pnsver  house  hrb.w  the  switch  galleries,  and  aft^^r 
being  pumpe.l  tlirough  the  c<.nd.Mi8er8  it  is  discharjfod  into  a 
vHuin  .luct  at  a  higher  level.  Fn.m  this  it  flmv.H  1..  a  p.unp 
house  near  tlie  r<.nlinu  tow,-rs  and  onwards  over  a  sorie-s  .d 
cascades  dire.t  to  the  nver  Waudle.  The  pump  h.M.se  ,.,  pro- 
vided with  tliree  Rees  Koturbo  i.iimj.s.  dircrt-r.uipled  to 
motors  bvthe  Lancashire  Dvnam..  C-..  <.f  (M)  hm.p.  One  of 
thes,>  is  continucMis  curn-nt  :    the  other  two  are  three -pha.'v. 

During  til.'  -reat(>r  part  of  the  year  the  wat>pr  availaHe  from 
the  river  Wandle  will  he  sulVieient  for  the  needs  of  the  power 
house.  In  dvv  weather,  however,  the  water  may  Ik-  insuthe.ent. 
and  in  that  case  three  Klein  c,...ling  t<nvers.  each  having  a 
rapacity  of  2(H).00()  stallons  ix-r  hour,  will  be  brought  mto  tjse. 
These  towers,  if  used  cxeUu«ively.  are  insuffic-nt  to  give  the 
hi.'hest  vacuum,  but  it  was  found  that  the  cost  of  providing 
juid  maintaiiiing  towers  suflicie-U  for  tliis  purpose  would  not 
be  justilied.  considering  the  limited  U8e  to  which  they  would 


FiG.  31.— Water  Jets  on  Brackett  Strainer. 

certain  temperature  and  that  the  same  quantity  of  water  shall 
be  returned  to  the  river  as  is  taken  from  it.  Consequently  it 
i,s  necessarv  to  make  up  for  the  evaporation  m  the  towers  by 
drawing  on  the  supply  from  the  Metropolitan  ^^  ater  Board 


Fro.  32.— Removal  of  KKrusK  from  Screen. 

when  they  ari'  in  uso.  In  order  to  facilitate  this,  the  evapor- 
ation has  l>een  agreed  as  a  certain  percentage  of  the  water 
which  is  passed  over  the  towers.  WTien  the  towers  a  a-  in  use 
the   cooled  water   is  n^turned   to   the   inlet  duct  and  on    'is 
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way  passes  over  a  weir  with  a  Lea  recorder.     This  recorder  not  I      The  switchwcarisdLstrib-'    ' -'        *'  ^ 

only  measures  the  water  that  has  passed  over  the  cooling    in  the  centre  of  the  two  in 

towers,  but  also  acts  upon  a  valve  which  permits  the  make-up  I  obtained  to  both  sides  of  t\ui  g«.*ar.     The  gro 


I 


'The  Electrician' 


Fig.  33. — Diagbam  of  Conkbctions  in  Power  House. 


P.T.  =  Potential  transformer.     O.S.  =  Oil  switch.     I.S.=  Isolating  switch.      I.V.  =  Incoming  voltmeter.       M.V.  =  Machine  voltmeter.      SY.  =  S/ncroscop«.      F.I.  =  Frequency 
indicator.       L.A.  =  Lightning  arresters.        A.  =  Ammeter.        I.W.  =  Indicating  wattmeter.  M.A.  =  Main  ammeter.         F.A.  =  Field  ammeter.        P.F.I.  =  Pow«- factor  indicator. 

S.L.  =  Signal  lamp.      R.  =  Red.       G.  =  Green.      C.S.  =  Control  switch.      M.O.S.  =  Motor  operated  oil  switch.      C.T.i=  Current  transformer.        R.R.  =  Reverse  relay.      T.UR.  =  SlP. 
overload,  time  limit  relays.        C.B.  =  Cable  box.        S.P.I. S.  =  Single-phase  isolating  switch.       S.O.S.  =  S.P.  solenoid  operated  oil  switch.       E.R.^  Earth  resistance. 


water  to  flow  into  the  cooled  water  in  accordance  with  the 
agreed  percentage.  The  whole  thing  is,  therefore,  automatic. 
The  make-up  water  used  in  this  way  is  measured  by  another 
Lea  recorder. 


are  separated  from  one  another  by  moulded  stone  wal'-  '"•-    ' 
with  steel  doors,  the  doors  of  each  equipment  having  <  i 
locks  to  prevent  access  being  obtained  to  the  wrong  com- 
partment. 


^Middle  Floor    ,^0'/  Switch  Cell , 


Front  View  of  Cell 
showing  Feeder. 


The  Electrician 


.<;  .-.ii.,..  '•■> 


i      i,  mi         r-Trans^}       j 


Locking  off  ■ 
Device  fcf  \ 
lsol4  Sw. 


i^Protecme 

^7 


Neutral  from 
Generator 

Fig.  34.— Arrangement  of  Switchgear  skowing.a  Feeder  axd  the  Neutral  Side  for  an  Altkrs.itor. 


Outioin^ 
Feeder. 


Back  View  of  Cell  s.\;.v  5 
Neutral  from  Generator. 


The  Switchgear. 
The  power  house  switchgear  is  arranged  in   three    groups, 
€ach  group  having  two  generators  and  four  feeders  connected 


to  It  as  indicated  in  Fig.  33. 


All  the  apparatus  is  contained  in  fireproof  moulded  stone 
cells,  with  barriers  between  the  phases.  The  front  of  the  cells 
is  covered  by  expanded  metal  screens,  except  ui  the  case  of  the 
oil  switches,  where  sheet  steel  is  employed.     The  connections 
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between  the  various  pieces  of  apparatus  are  all  of  bare  copper, 
carried  on  porcelain  insulators. 

Certain  subsidiary  gear  is  located  on  the  ground  floor.  The 
control  board  and  most  of  the  oil  switches  are  placed  on  the 
first  floor  and  the  group  and  main  'bus  bars  on  the  second  floor. 
The  general  arrangement  can  be  followed  bv  referring  to  Figs. 
33,  34  and  35. 

We  may  first  of  all  follow  the  neutral  conductors  of  an  alter- 
nator.    In  order  to  protect  the  alternators  they  are  provided 


and  then  passes  through  isolating  switches  and  the  current  trans- 
formers for  the  Merz-Price  protection.  The  conductors  are 
then  united  to  a  single  conductor;  Avhich  is  taken  into  an  ad- 
jacent cell  (seen  in  Fig.  35)  containing  a  remote-controlled  oil 
switch  with  isolating  switches  on  either  side.  Connection  is 
then  made  to  the  neutral  bar  which  runs  through  all  the  three 
group  compartments.  At  two  points  connection  is  made  from 
the  neutral  bar  through  an  isolating  link  to  a  Brazil  carbon 
resistance  of  20  ohms,  the  other  end  of  which  is  earthed  to  six 


Section  on  A.B. 

FUJ.  35. — AkKANOKMENT  OF  SWITCHUEAH  .SHOWINO  THK  HkJII  --    SlDK    FOB  AN   Al.TKKNATOR  AND  Oil.  SWITCH    FOR    THE    NeCTRAL  OF    AX 

Al.TEKNAToi  ■   ENEKAL   ARRAXUKMENT. 

1?y  "  Buck"  is  inciint  tho  side  towimlH  the  lurbino  room.     The  control  callen-  is  therefore  an  extension  of  the  middle  floor  to  the  left. 

willi  tli(>  biilaiiccd  Mci/.-riicc  ])r(i(('('livi'  di  \  k  c.  jinu  in  i>nlii  in  i.imtlis  <il  rail  Itmird  iu  the  ground,  thily  one  of  thes<^  re.>ii>t- 
avoiil  having  current  tranj^formcrt*  in  a  pit  nciir  the  altvriiat-or.  ,  aiire.s  is  placvd  in  circuit  at  one  time.  There  is  no  troubk- 
wImmv  they  are  moiv  or  less  iuaccewibjo.  a  thrce-r<>rp  cable  has  '  from  triple  harmonic  circulating  currents,  as  only  one  alt^ornator 
been  run  from  the  neutral  ends  of  tl\e  alternator  winding?*  and  is  earthed  at  a  time.  This  operation  is  carried  out  from  the 
brought  into  tlu>  switchgear  roni]iartinent  on  the  ground  Hoor     eontrol  Ixianl. 

ill  imicli  the  same  way  as  the  liigli-t«'nsion  cables.  Tliis  neutral  IV^sing.  now,  to  the  other  side  of  the  board,  the  three-core 
ealile  is  seen  in  Fig.  31.     It  is  brought  into  a  trifurcating  box     high-tension  cable  from  the  alternator  can  \ie  followed  (Fig.  35)^ 
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The  cable  is  brought  to  a  trifurcating  box  and  thence  through 
isolating  links  to  another  compartment  of  the  cell  containing 
current  transformers  for  the  Merz-Price  protection  and  for 
instruments,  and  a  current  transformer  on  one  of  the  phases 
for  an  ammeter.  Going  back  to  the  lower  cell,  it  will  be  noticed 
that  connections  are  carried  through  the  vertical  partition  to  a 
potential  transformer  on  the  neutral  side  of  the  switchboard. 

Eeturning  to  the  feeder  side,  we  see  that  the  conductors 
are  carried  up  from  this  group  compartment  to  one  of  a  group  of 
oil  switches  on  the  first  floor.  This  is  of  the  remote-controlled 
motor  operated  type.  Each  phase  is  in  a  separate  cell,  and  there 
are  two  oil  vessels  in  each  cell  so  as  to  give  two  breaks  in  series. 
There  are  contacts  on  the  top  of  each  oil  vessel  which  are 
bridged  by  two  switches  in  parallel,  thus  giving  two  paths  i,n  air 
to  increase  the  conductance,  but  the  final  break  takes  place  under 
oil.   A  view  of  one  of  the  groups  of  oil  switches  is  given  in  Fig.  36. 

From  Fig.  3-5  it  will  be  seen  that  the  conductors  are  taken 
from  the  oil  switch  down  below  the  floor  and  up  again  to  the 
group  'bus  bars  on  the  top  floor.  There  are  three  compart- 
ments of  group  'bus  bars,  corresponding  with  the  three  compart- 
ments of  oil  switches. 

The  protective  and  current  transformers  are  all  of  the  porce- 
lain insulated  type. 

The  arrangement  of  the  feeders  is  practically  the  same  as 
that  of  the  high-tension  cables  from  the  alternators  just  de- 
scribed.    They  are  brought  down  from   the  group  'bus  bars 


izl 


Fig,  36. — Gkoup  of  Oil  Switches. 

through  one  of  the  oil  switches  just  mentioned,  and  on  the 
ground-floor  compartment  they  are  brought  through  current 
transformers,  one  on  eacli  phase,  for  supplying  instruments, 
cut-outs,  &c.,  to  isolating  switches  and  then  to  a  trifurcating  box. 
The  three-core  cable  proceeding  from  this  box  is  surrounded 
by  a  transformer  for  the  Ferranti-Waters  feeder  protection. 
The  feeders  are  taken  out  from  the  station  through  ducts  ;  they 
then  dip  underground  through  troughing  laid  solid  under  a 
footway,  and  are  brought  up  again  on  the  adjacent  railway  em- 
bankment where  they  are  carried  on  posts. 

On  the  second  floor  are  also  situated  the  interconnecting  'bus 
bars  running  parallel  with  the  group  'bus  bars.  Any  set  of  group 
'bus  bars  can  be  connected  to  the  interconnecting  'bus  bars  by 
means  of  conductors  which  are  taken  down  from  the  group  'bus 
bars  through  isolating  switches  to  an  oil  switch  and  thence 
through  isolating  switches  up  to  the  interconnecting  'bus  bars. 
The  end  oil  switch  of  each  of  the  groups  is  used  for  this 
purpose  (Fig.  35). 

The  construction  that  is  adopted  for  the  'bus  bar  board  is 
cellular,  as  indicated  by  Figs.  35  and  37.  The  feeders  or  other 
conductors  are  brought  up  in  vertical  cells,  one  phase  to  each 
cell,  and  a  connection  is  taken  through  a  partition  to 
the  appropriate  'bus  bar,  each  'bus  bar  being  housed  in  a 
horizontal  cell  running  the  full  length  of  the  group.  Similarly 
the  interconnecting  'bus  bars  run  the  full  length  of  the  switch 


room,  but  there  areonly  three  sets  of  vertical  celk  for  the  thrr^ 
connections  nece.s,sary  to  the  thwie  seta  of  ^oud  'bus  bars. 

At  one  end  of  the  interconnecting  'bu-  hi 
through  isolating link-s and  hand-o[>*!  ■•■  ■: 
each  pha.se);  thence  to  a  potential  tran 

age  on  the  'bus  bars.     Beyond  theae  the  conductors  are  taken  to 
spark  gaps  of  the  horn  tvpe  m  as  to  p- 
surges,  the  earthed  side  of  the  spark  «.i 


Fig.  37. — View  of  Horn  Spark  Gaps  asd  Cellcl^vb  CoxsTRrcnox 
FOR  Interconxectixg  'Bus  Bars. 

a   Brazil  resistance.     The  three  phases  are  then  coouected 
together  and  taken  through  a  fourth  Brazil  resistance  to  earth.  A 
view  of  these  spark  gaps  is  seen  in  Fig.  37,  which  also  sh  •       * ' 
cellular  construction  adopted  for  the  interconnecting  '\>   - 

A  view  of  the  control  board,  which  is  of  the  bench  board  tvpe. 
giving  the  operator  a  clear  view  of  the  turbine  house  throu_' 
glass  screen,  and  is  situated  on  the  first  floor,  is  seen  in  Fig.  -i^. 
It  is  divided  into  three  groups,  in  accordance  with  the  n'st  of 


Fig.  38. — View  of  Coktrol  Board. 

the  scheme.  Each  alternator  panel  contains  two  small 
switches  for  operating  the  high-tension  and  neutral  oil  switches 
corresponding  to  the  alternator.  These  oil  switches  are  motor 
operated  with  continuous  current  at  220  volts.  :uid  luwe  been 
refen-ed  to  above.  Each  switch  is  worked  by  means  of  two 
plugs,  one  of  which  is  pulled  up  to  close  the  switch  and  the 
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otlier  pulled  up  to  open  it.      The  closing  plug  can  be  pad- 
locked so  as  to  prevent  interference. 

There  are  red  and  green  lamps  to  show  when  the  circuit  is 
closed  or  open,  and  also  a  small  shutter  which  gives  an  indi- 
cation by  its  colour.  The  panel  also  carries  a  switch  which 
puts  the  exciter  field  on  or  ofi  and  an  ammeter  and  voltmeter 
for  the  excitation.  Sockets  are  provided  into  which  plugs  can 
be  inserted  for  synchronising.  One  board  is  provided  for  each 
alternator  at  either  end  of  the  group.  Above  the  panel  is  fixed 
a  Brown-Boveri  automatic  pressure  regulator,  an  ammeter,  a 
wattmeter,  a  kilowatt-hour  meter  and  a  power-factor  meter. 
Below  the  panel  is  a  wheel  for  operating  the  field  rheostat 
for  the  corresponding  exciter ;  also  a  reverse  relay  which  is  put 
in  circuit  when  synchronising  and  relays  for  the  Morz-Price 
protection.  To  one  side  of  the  alternator  panel  Is  a  device  for 
giving  signals  to  the  turbine  driver  to  run  up,  to  go  fast  or  slow, 
or  to  shut  down.  An  electric  hooter  is  pro- 
vided in  front  of  the  gallery  for  calling  the 
attention  of  a  driver,  and  beneath  this  a  num- 
eral can  be  shown  indicating  the  alternator  to 
which  the  driver  is  to  go.  He  can  then  see  the 
signals  on  an  indicator  fixed  on  the  wall  near 
the  alternator.  A  switch  is  also  provided  for 
controlling  a  small  electric  motor  on  the  gov- 
ernor of  the  alternator  so  that  the  speed  can 
be  varied  from  the  board.  Conserjuently, 
when  the  alternator  has  been  run  up  the 
complete  synchronising  operation  is  carried 
out  at  the  board. 

The  feeder  panels  contain  similar  plug- 
operated  switches  for  operating  the  oil  switch 
and  also  indicating  lamps.  Above  the  panel 
is  an  ammeter  ;  below  it  are  the  tripping 
devices  for  the  Ferranti-AVaters  feeder 
protection. 

At  the  end  of  the  board  are  two  voltmeters,  one  for 
the  'bus  bars  and  one  for  the  alternator  that  is  being  syn- 
chronised, a  frequency  indicator,  a  synchroniser  and  also  syn- 
chronising lamps  on  each  phase.  In  addition  to  the  main 
switchboard  there  are  two  auxiliary  boards,  one  for  alternating 
and  the  other  for  continuous  current. 

Near  the  control  boaid  is  a  small  telephone  board  by  which 
communication  can  be  obtained  with  the  various  sub-stations. 

The  aii.xiliaiy  alternating-current  board  consists  of  four 
enamelled  .slat','  jjanels  having  the  oil  switches  and  'bus  bars 
mounted  at  the  back,  the  whole  of  the  back  being  enclosed  by 
expamh'd  metal  screens.  This  board  controls  the  supply  from 
three  200  k.v.a.  single-phase  transformers  by  the  Britisii  Electric 
Traii.sfornier  Co.,  and  three  pc.wcr  circuits. 

The  auxiliary  continuous-current  board  controls  thrcf 
400  kw.  auxiliary  turbo-generators,  an  8(M»  ampere  battery 
and  booster,  two  100  kw.  motor  alternators  for  the  railway 
light ijig  and  signalling  supply,  and  10  power  circuits,  and 
consists  of  enamelled  slat«  panels,  having  the  instruments 
and  a])])aratus  on  the  frojif  and  tin-  bare  copper  "bus  bars 
on  the  hack.  VxtHi  tlx-  auxiliary  bdiirds  arr  mar  the  maui 
control  board. 

All  the  switchgcar  was  su]iplied  by  the  British  Thomson- 
Houston  Company. 

{To  he  rnvrhi(JriJ.) 


who  provided  and  balanced  the  cable  and  supplied  and  fixed 'the 
loading  coils.  Further  north  the  cable  work  is  in  the  hands  of  "the 
Helsby  Cable  Company.  There  are  52  telephone  pairs][in  the^cable 
along  the  entire  route,  divided  as  follows  : — 

2  direct  circuits  on  300  lb.  conductors. 
U      „  „  200 

12      „  „  1.% 

24      „  „  IW 

In  addition,  12  of  the  100-lb.  and  all  the  150-lb.  circuits,  12  in 
number,  carry  superimjKJsed  or  phantom  circuits  (six  phantom 
circuits  in  each  of  the  two  groups),  and  pro\'ision  has  been  made  by 
auxiliary  stubs  at  the  loading  points  for  adding  further  phantom 
circuits  as  required. 

The  mean  results  of  direct  and  alternating  current  tests  which  have 
been  made  on  the  entire  cable  are  set  out  in  Table  I.,  and  the  table 
gives  exact  comparative  values  for  the  efficiency  of  the  various 
circuits  under  the  heading  of  the  attenuation  constant  "  jS." 


-Jjirtrt    (iiifl   AHernaling-current    Tests. 
Cable  U'n(ith  =  109-5  miles. 


Mcun  Besults. 


Alternatinir 

Diameter. 

Direct  current  ti-^ts. 

current  tests 

Weight. 

per  mile, 

per  wire 

(lb.). 

(2ir/=5.000). 

Resistance, 

Inductance 

Insulation, 

Capacity, 

Attenuation, 

Inches. 

Mm. 

ohms  per 

henrys  per 

megohms  per 

mf .  per  mile 

constant  ,3 

miie(loop). 

mile  (loop). 

mile  (loop). 

(loop). 

per  mile. 

300 

0137 

3-48 

6-55 

0055 

21.800 

00568 

000408 

200 

0112 

2-841 

9-62 

0-054 

19,00(1 

00655 

000664 

li50 

0097 

2-4(i] 

r.iVi 

0-054 

17,890 

00697 

0-00884 

I.jO 

Phantom 

Phantom 

CroCy 

0-035 

01057 

0-00756 

*100 

0079 

2-009 

18-38 

00.53 

20,600 

00568 

0-01074 

100  \ 
10(»/ 
200 

Side 

18-95 

0054 

•  ■  ■ 

0-0575 

0-01092 

Phantom 

Phantom 

9-5 

003fi 

00905 

0-00926 

Not  vet 

Not   vet 

Not  vet 

Not  vet 

00S23 

... 

loaded 

loaded 

loaded 

loaded 

300 

Do. 

Do. 

Do. 

Do. 

0-0844 

... 

LONDON-BIRMINGHAM  LOADED  CABLE. 


The  comiiletion  of  the  I/<iii(lon  Hiriniiigtiam  r.iliji-  marks  the 
Hrst  .'<tage  in  tiie  n-alisation  of  (he  .silieme  for  connerling  Ixuidoii 
with  LiverjKjol  by  means  of  an  undergnnmil  telophonc  cable.  It 
may  be  mentioned  that  the  Birmingham- I.ivi-rpool  .nertion  is  also 
advaneing  towanls  lonipletion.  The  following  notes  ami  tabulated 
i-csults  of  actual  fost.s  on  the  oompleteil  cable  will,  no  <lo«ibt.  I>e  of 
interest  to  many  UMulers.  The  cable  and  loading  Hchemo  was 
designed  by  the  Post  Ollice  engineers.  The  work  l>e(wwn  Loufloii 
and  Birmingham  wa.s  cntnistcd  to  the  Western  Kleetrie  ('onii>any. 

Post    Oftiee    Electrical    Engincer»'    Journal,"    Hlightly 
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The  mean  measured  characteristic  impedance  of  the  direct  circuits 
is  9(»0q.  The  measured  values  varied  from  880Q  to  1.030Q.  The 
mean  values  for  the  phantom  circuits  is  5S6Q. 

The  maximum  resistance  allowed  in  the  loading  coils  at  800 
periods  per  second  is  50  ohms  per  henry  (Rj/Li=50),  except  iji  the 
case  of  the  300-lb.  circuits,  where  the  maximum  resistance  allowed  is 
3.10  per  henry  (Rj/Li  =  35),  Rj  bemg  the  effective  resistance  of  the 
cod  and  Lj  its  inductance  in  henyes.  The  maximum  value  of  S  Kis 
20.  These  values  were  given  Ijy  the  contractors  and  verified  by 
factory  tests.  The  coil  spacing  distance  of  2J  miles  was  adhered  to 
tliroughout  except  at  the  cable  ends,  where  it  is  1|  miles. 

Having  given  the  above  data,  it  is  of  interest  to  compare  the 
anticipated  attenuation  constants  as  calciUated  by  the  Post  Office 
i'ngineers  with  the  measured  values  in  the  preceding  table.  For 
eonvenience  of  reference  the  figures  are  reproduced  in  Table  II. 

Table  II. — Measured  and  Calculated  Values  of  the  AUentiaiion  Constant, 


\\'(ij:lil.  i)er 

Calculated  value 

Measured  value 

Percentage 

wire,  per 

of  attenuation 

of  attenuation 

ditTerenee   from 

mile  (lb.). 

constant. 

constant. 

calculated  value. 

:i(K» 

0-0O4S 

000408 

20"o  l»etter. 

2(K» 

0-0(>(>84 

0-00664 

3'\,  better. 

l.w 

()(K)875 

0-(K1S84 

1'\t  \vorst\ 

1."^'                         ■!! 

0-(Kt7.")9 

(i(K)756 

No  difference. 

UMi-         .t. 

(1-01161 

0(il(»92 

7%  better. 

1(K»  ]>hnntom 

000026 

Not  calculated 

I 


It  will  be  seen  that,  except  in  the  caae  of  the  300-lb.  circuit,  the 
dilTercnees  an>  small.  In  the  case  of  the  .?(K)-lb.  circuit  the  capacity 
oli(aincd  was  materifdly  lower  than  anticipated  (-055  mf.  jx^r  mile 
iuHtoad  of  -065  mf.)  The  only  other  difference  in  the  treatment  of 
this  circuit  is  that  a  higher  grade  coil  was  used.  It  may  l>e  r  '  d 
(hat   the  same  etlicieney  may  l>e  obtained  by  the  combin  f 

various  pniportions  of  copper  and  inductance  per  mile.  Loading 
coils  of  various  grades  and  j^rices  are  available  for  selection.  The 
j)lan  f<illowe<l  was  (n  give  the  preference  to  a  combina(ion  which 
secures  a  relatively  large  projjortion  of  cojjper  to  inductance  for  A 
given  effieienov  and  price,  copper  being  a  more  stable  as.'^et  than 
coils.  This  medunl  al.so  reduces  to  a  minimum  the  elTe(t  of  dis- 
t<irtiou  caused  by  effective  resistance  in  (lie  coils,  and  secures  • 
favourable  characteristic  imix^dance  fo**  working  in  connection  with 
the  general  sys(em.  The  grade  of  speech  obtained  is  found  to  be 
satisfactory  with  (he  sjwcing  named. 

So  far  as  any  details  are  known  to  have  l«<ea  published  it  may  be 

•  Not  phantdini'il 
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.stated  that  the  efficiency  of  the  300-lb.  circuit,  per  unit'Iength,  13 
higher  than  that  of  any  other  exi.sting  underground  circ'uit.  This 
is  principally  because  the  copper  used  has  a  greater  weight  per  mile 
than  any  other  loaded  circuit  known.  The  result  is  also  contributed 
to  by  the  high-grade  coils  used,  and  the  relatively  low  capacity  of 
the  circuit.  It  will  be  noticed  that  the  phantom  circuits  are  more 
efficient  than  the  direct  circuits  on  which  they  are  superimposed. 
This  is  because  of  the  favourable  capacity  of  the  phantom  circuit,  i.e., 
its  resistance  is  halved,  but  its  capacity  is  not  doubled,  as  comparecl 
with  the  direct  circuits  ;  this  is  advantageous  from  the  transmission 
efficiency  point  of  view. 

Speech  Tests. — It  is  generally  assumed  that  the  attenuation  due  to 
speech  corresponds  to  that  which  is  observed  in  telephone  circuits, 
when  an  alternating  current  at  a  frequency  of  800  periods  per  second 


» 


100         200         300        400        500         600         700         800        500 
Cable  Mileage. 

Fig.  1. — Standaed  Cable  Equivalents  with  C.B.  Telephones  on 

Zero  Loop. 

is  transmitted  along  them.  Table  III.  shows  to  what  extent  this 
was  found  to  hold  good  in  this  case.  The  figures  in  the  first  line  of 
the  table  are  the  results  of  speech  tests  made  on  the  circuits  iii  the 
cable,  and  compared  with  a  standard  cable.  The  results  for  each 
type  of  cable  are  expressed  in  terms  of  their  standard  cable  equivalents 
(S.C.E.).  The  machine  tests  in  Table  II.,  which  were  made  at  a 
frequency  of  800  periods  per  second,  are  reduced  to  "  S.C.E.,"  and 
given  for  comparison  on  the  second  line  of  the  table  : — 

Table  III. — Comparison  of  Speech  Tests  and  Machine  Tests  [London- 
Birmingham). 


Type  of  conductor. 

300  1b. 

200  lb. 

150  lb     1^<^^^- 
^^  ^''•iphantom 

100  lb. 

* 

100  lb.    1001b. 
Side,    pliantom 

S.C.E.  of  circuit 
deduced  from 
speech  tests. 

S.C.E.  of  circuit 
deduced  from 
machine  tests. 

4-7 
4-25 

7-4 
6-92 

9-5 
9-22 

7-9 
7-89 

11-3 
11-21 

11-6          9-4 

[ 
11-39       9-88 

If  the  difficulty  and  limits  of  error  of  standard  cable  tests  are 
borne  in  mind  the  agreement  is  good. 

Terminal  Losses. — In  order  to  investigate  the  terminal  losses,  the 
usual  graphical  method  was  resorted  to,  and  the  results  arc  shown  in 
Figs.  1  and  2.  In  Fig.  1  the  result  of  speaking  with  the  apparatus 
immediately  at  the  ends  of  the  loaded  lines  is  seen,  the  terminal  loss 
is  the  "  S.C.E."  value  between  the  point  where  the  graphed  lines 
strike  the  vertical,  and  zero.  Its  average  value  is  6  miles  of  standard 
cable.  Owing  to  the  length  of  cable,  it  was  not  possible  to  obtain 
more  than  three  points  on  the  curve  in  any  case.  For  this  reason  the 
values  are  somewhat  approximate.  The  circuit  used  was  the 
standard  common  battery  circuit. 

Fig.  2  shows  the  terminal  loss  in  connection  with  the  same  local 
circuit,  but  with  a  subscriber's  line  of  350  ohms  resistance.  In 
the  case  of  direct  circuits  the  average  loss  is  reduced  to  0-8  miles  of 
standard  cable.  In  the  case  of  the  phantom  circuit  the  result  is 
2  msc.     With  transformers  for  superimposing  added  the  mean  losses 

*Not  phantomed. 


<.i  the  •Uorlanl  caUe 


are  increased  by  \^  mm-..     It 
tests  give  praf.tical  figurr«*  for  <■■ 

Cross-talk  Tests.— The  test*  were  of  two  kmcbi :  (a)  Between  all 
combinations  of  the  direct  circuits ;  (6)  Utween  the  ph;mtom  and 
direct  circuits,  and  vice  versa. 

In  the  first  case  the  maximum  crow-talk  wn^  no  greater  than 


would  be  obstjrved  when  sjjeaking  thru 
cable.  In  the  second  ca.se  the  maximum 
67  miles  of  standard  cable. 

Both  these  figures  are  far  beyond  t' 
The  mean  /alues  arc,  however,  vr-rv  ■  ,... . 
figures. 

It  may  be  mentioned  that  sucli 

without  special  care  in  the  manut^ _    ,.  ....  ^„„^. 

In  fact,  the  progress  which  this  cable  marks  over  othere  preyiwiy 


of  irtandanl 
iin^  waa  equal  to 


..  :i.r-ie 

'Mtble 
L-able. 


100   200    300   400    500    600 

Cable  Mileage. 
Fig.  2. — Standard  Cable  Equivalents  wrrH  C.B.  Tblephoxes  os 

4  S..M.  Loop. 

laid  in  this  country  consists  largely  in  the  relatively  small  cross-talk 
and  the  reduction  of  leakance  which  have  been  obtained.  The 
former  has  the  important  result  of  making  phantom  working  possible, 
and  the  latter  brings  about  decrease  in  the  attenuation  con^^tant, 
with  a  corresponding  increase  in  the  possible  range  of  telephonic 
speech.     These  results  were  foreseen  and  exj)ected. 


Substations  of  the  Sydney  Electrical  Supply.— In  a  Paper 
read  before  the  New  South  Wales  section  of  the  Electrical 
Association  of  Australia,  Mr.  J.  S.  Jast  gave  a  d  'n 

of  the  substation  apparatus  of  the  Sydney  Municjpa ;ic 

Supply  Undertaking.  High-tension  three-phase  altvrnatiug- 
current  at  5,000  volts,  is  converted  by  rotary  converters,  motor 
converters  and  synchronous  motor  generators  to  direct  cunvrt 
at  240  and  480  volts  on  the  tlu-ee-win>  .system.  The  two 
largest  sets  for  this  purpose  are  15.(XX)-kw.  machines,  one  a 
motor  converter  and  one  a  rotary  converter.     This  \  \\\ 

the  kind  of  apparatus  employed  is  largely  due  to  the  ... . .  x...: y 
of  co.utrolling  the  station  power  factor.  The  complete  remote 
control  of  sub-stations  may  be  put  into  operation  by  the 
tramway  department.     Batteries  are  also  ust-d.     '  '     ^'sT 

two  of  4.000  and  6,000  ampere  hours'  capacity  at  •  ir 

rate.  Great  care  has  had  to  be  taken  in  Sv:ppt>rting  the 
conductors  for  such  large  batteries,  as  gn.»at  magnetic  forces 
may  be  set  up  b  >twceii'  them.  The  batteries  an»  in  halves 
between  the  outers  and  the  neutral,  and  when  charging  the 
booster  is  connected  in  between  the  Ijalves.  The  static 
transformers  range  fi'om  the  large  33,lX)0-volt    •  '  us  m 

brick  sub-stations  to  small  expost>d  transformers  ..  .  .-  s  the 
latter  type  running  to  200  k.v.a.  .\n  interesting  piece  o£ 
apparatus  m  this  connection  is  a  sixn-ial  portable  oil-drying  and 
filtenn<^  outfit  enabling  the  oil  of  a  transformei  to  K'  dried  out 
while  tlie  transfoimer  is  still  in  service,  the  oil  being  circulated 
thiough  the  filter  and  back  to  the  transformer.  The  cost  of 
drying  in  this  way  is  about  26s.  for  a  UXl  k.v.a.  transformer, 
containing  130  galloiis  of  oil. 
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Magnetic  Induction  in  Iron  and  Other  Metals.       By  Sir  J.  A.  Evklre.  F.R.S. 

Signalling  Across  Space  Without  Wires  :  The  Work  of  Hertz  and  His  Succk- 

SORS.     With  Chapter  on  Tuning.     By  Sir  O.  J.  Lodge.     Price  5-.  nett 
Bboinnbr's   Manual  of  Submarine  Cable  Tustiko  and  Workinj.    Nttf  EJilion. 

By  G.  M.  Balnes.     Price  7.'.  61.  nett 
The  Altbknatb-Currbnt  Tiansformbr  in  Theory  and  Practicb.     By  Prof.  J.  A. 
Fleming,  M.A.,  D.Sc.  F.R.S    Vol.  I.,    12s.  6d.  post  frw,  abroad  13s.    Vol.   II.. 
12.':.  6(1.  jx>st  free,  abroad  1 3s. 
Aitkbn's  Manual  of  the  Tblbphonk.     Bv  W.  Altken,  M.I.E.E.     Price  18».  nett 
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These  important  Tables  and  Data  relating  to  Electricity  Supply  in  the 
United  Kingdom  in  1915  'which  have  been  published  annually  since  1887) 
are  now  obtainable,  price  2s.  6d.  net.,  post  free  2s,  9d. 

The  Tables  of  Colonial  land  certain  Foreign  Electricity  Supply,  Power 
and  Traction  Stations  are  also  obtainable,  price  2s.  6d.  net.,  post  free  2s.  9d. 
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Casea  for  binding  VoL  LXXV.,  price  28. ;  post  free,  2a.  3d. 


"  ELECTRICIAN  "  VOLUMES  AND  BACK  NUMBERS. 

A  verj-  limited  number  of  Back  Volumes  and  Back  Numbers  of  The 
Electkician  are  available.  The  difficulty  of  making  up  complete  sets 
of  Electbiclax  Volumes  is  increasingly  great ;  it  is  advisable,  therefore, 
that  early  application  should  be  made  for  these  volumes  and  numbers. 
Particulars  on  appUcation. 


SPECIAL  NOTICE. 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,but  not  later  than  WEDNES- 
DAY NOON,  and  advertisement  text  and  blocks  must  reach  the 
offfces  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  OfTicial  Announcements,  Auctions  and  "  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


THE  PASSING  OF  THE  SMALL  TURBINE. 

A  table  showing  the  results  obtained  with  turbo-geuera- 
tors  at  different  epochs  is  to  be  found  in  Sir  Chas.  A. 
P.vR.sox.s'  Rede  lecture  at  Cambridge.  The  period  covered 
by  the  table  is  from  1885  to  1910.  During  this  time  the 
output  increased  from  1  kw.  to  5,00(.>  k\v.,  and  the  steam 
consumption  of  the  latter  machine  is  given  at  13-2  lb.  per 
kilowatt-hour  with  an  absolute  pressure  in  the  condenser 
e(|uivalent  to  1-2  in.,  120°F.  superheat  and  a  steam  pressure 
of  2001b.  per  scjuare  inch.  In  the  first  part  of  the  next 
period,  1910  to  191-"),  designs  followed  the  lines  laid  down  at 
the  close  of  the  first  period.  A  25,CHX)  kw.  unit  was  built 
in  1913  by  Messrs.  Parsons  &  Co.  for  the  Commonwealth 
Kdi.son  Co.,  of  Chicago.  The  steam  consumption  of  this 
unit  marked  an  epoch  in  steam  plant.  With  a  pressure  of 
200  lb.,  200  F.  superheat,  29  in.  vacuum,  the  steam  con- 
sumption guaranteed  at  a  load  of  20.(MK»  lew.  was  ll-251b. 
per  kilowatt-hour,  and  at  half-load  12-5  lb. 

Turbo-generators  set  to  work  during  the  present  year  in 
the  Inited  States  are  rated  at  .30,(RH>  kw.  and  .35.("Hm  kw. 
rt'spoctively.  Three  of  the  former  size  were  ordered  by  the 
Intrrborough  Co.  of  New  Yoik  in  1913,  and  all  have  been 
in  operation  for  some  time.  Provision  has  been  made  in 
t  he  power  station  for  eight  of  these  units.  The  Philadelphia 
Electric  Co.  rec<Mitly  installed  two  largo  units,  one  of  which 
is  rated  at  3'i,(XH>  kw.  and  the  other  at  .30.(MX)  kw.  The 
total  rating  of  the  two  stations  owned  by  this  company  is 
1">I,(KK)  kw..  in  nine  generating  units,  and  of  this  total  the 
two  new  machines  furnish  no  less  than  G5,0(X)  kw.,  or 
a}iproximately  43  jvr  cent. 

With  this  example  before  us  we  are  in  the  mood  fully  to 
realise  the  sigiiificance  of  the  editorial  comment  on  the 
"  Economics  of  Power  Station  Design  ''  in  the  last  issue  of 
"  F.ngineering."'  Our  contemporary  quotes  the  figures 
given  by  Messrs.  Mkr7.  and  MrLKLL.\x.  namely,  that  London 
is  sup^^li'd  ^vith  ol.'ptricity  upon  49  diffei'  nt  .<5v.';tems.  from 
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70  generating  stations,  by  65  authorities  ;  and,  further  the 
Merz  and  McLkllan  figure  of  £170,000  a  year  for  the 
saving  on  the  working  costs  by  modernising  the  electricity 
supply  of  Greater  London  is  given.  We  agree  that  such 
figures  form  a  fitting  introduction  to  a  consideration  on 
general  lines  of  the  economy  which  may  result  from  cen- 
tralisation in  the  generation  of  electric  energy.  Our  con- 
temporary continues :  "  That  such  centralisation  may  result 
in  economies  of  the  first  importance  is  now  realised  in  all 
responsible  quarters — the  matter  requires  no  preaching, 
except  to  town  councillors  and  Members  of  Parliament— 
but  figures  such  as  those  above  bring  dismal  comfort  even 
to  the  converted  by  suggesting  that  the  folly  of  ouf  present 
proceedings  cannot  go  on  for  ever."  Few  of  our  readers 
will  take  exception  to  such  plain  speaking. 

We  would  remind  the  layman  that  this  wastage  is  not 
peculiar  to  London.  The  same  appalling  waste  occurs 
in  most  of  our  towns  and  manufacturing-  districts,  and 
experience  shows  that  neighbouring  towns  will  have  their 
own  power  stations  at  any  cost.  In  a  Paper  entitled  "  Eco- 
nomics of  Electric  Power  Station  Design,"  presented  at  the 
International  Engineering  Congress  held  in  San  Francisco 
last  month,  Mr.  H.  F.  Parshall  also  gave  figures  for  the 
London  supply.  A  body  of  engineers  of  wide  outlook  should 
tackle  the  power  supply  problem,  not  of  a  single  town,  but 
of  the  entire  country.  An  authoritative  statement  by  such 
a  body  would  surprise  some  of  our  economists,  and  would, 
in  course  of  time,  result  in  centralisation  on  a  grand  scale. 
This  important  work  could  be  undertaken  by  a  committee 
appointed  by  the  Institution  of  Electrical  Engineers. 

As  long  as  turbo  units  were  of  small  size  there  was  re- 
latively little  to  be  gained  by  building  large  generating 
stations,  but  the  advent  of  the  high-powered  turbine  puts 
the  matter  on  a  different  footing  and  makes  the  centralis- 
ation of  power  a  commercial  proposition.  The  opinions 
given  elsewhere  in  this  issue  of  a  number  of  American 
engineers  of  repute  on  the  subject  of  increasing  the  size  of 
turbo  units  may  be  regarded  as  an  indication  that  serious 
attention  is  being  devoted  to  the  consideration  of  the  many 
mechanical  and  electrical  problems  connected  with  the 
design,  construction  and  operation  of  machines  rated  at 
50,000  kw.  The  latter  figure  is  in  all  likelihood  the  next 
increase  in  size.  To  those  accustomed  to  look  upon  a 
5,000  kw.  unit  as  a  large  machine,  the  contemplated  ten-fold 
increase  will  be  little  more  than  a  dream,  but  it  is  not  im- 
likely  that  the  50,000  kw.  unit  will  itself  be  dwarfed  when 
the  question  of  centralisation  is  tackled  in  earnest.  Since 
little  improvement  can  be  expected  in  the  performance  of 
larger  turbines  with  existing  steam  pressures,  it  is  evident 
that  pressures  will  have  to  be  increased  to  secure  greater 
economy,  and  pressures  of  500  lb.  per  square  inch  are  being 
considered.  An  immediate  gain  of  about  9  per  cent,  in 
turbine  efficiency  will  follow  the  adoption  of  the  higher 
pressure ;  and  the  higher  pressures  introduce  a  number  of 
interesting  problems  in  the  design  of  auxiliaries  and  piping 
systems.  Engineers  best  qualified  to  express  an  opinion 
on  the  subject  do  not  anticipate  any  operating  difficulties 
with  the  larger  units,  and  by  some  it  is  believed  that  no 
more  men  will  be  likely  to  be  required  for  operating  such 
units,  as  compared  with  the  30,000  kw.  size,  and  therefore 
the  saving  in  labour  should  be  attractive  when  worked  out 
on  the  kilowatt-hour  basis.  Few  inventors  have  shown 
greater  tenacity  in  sticking  to  their  subject  than  Parsons 
has  shown  in  all  matters  connected  with  the  steam  turbine 
and  high-speed  alternator,  and  few  inventors  have  been 
privileged  to  witness  such  remarkable  development  of  their 
invention  during  the  short  period  of  30  years. 
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Specification  and  De.sign  of  Dvnamo-Electric  ^' 
-Mh.ks  Walkek,  M.A..  M.I.E.E.     I'l..  x.x.  -  t^.s.       .., 
mans.  Green  &  Co.)     32«.  net. 

There  is  no  lack  of  books  on  d\'na! 
among  all  these  there  i.s  none  whirh  r 
with  such  a  wealth  of  detail  and  wii 
the  question  of  manufacture  as  the  work  under  re  vie-. 
book  will  be  found  to  be  an  indi  ••         ■ 

designing  engineer,  but  the  con-..    .._    .._...    .  .„  , 
a  large  part  of  it  extremely  useful.     The  author  jastiv 
in  the  introductory  chapter  that  it  i.s  for  the  user. 
suiting  engineer,  in  the  first  place  to  df    '  ■  uiirac- 

teristics  a  machine  shall  have  and  how  tht-    ^  .i    ha'l 

be  worded,  whilst  the  most  economical  wav  of  buiL; 
machine  so  that  it  shall  comply  with  th' 
a    question    for    the    manufacturer.     T... . 
between  the  drawing  up  and  the  filling  of  a 
the  ideal  condition  both  in  the  interest  of  purcha-ser  and  <A  the 
manufacturer  ;   but  this  ideal  can  only  be  !•      '     'if  the  con- 
sulting engineer  is  careful  to  restrict  his  d- :__      .    to  what  is 
really  necessary  and  attainable.     He  must  not  specify  un- 
essential details  or  concUtions  which,  however  de.sirable  tb-v 
may  appear  to  be  on  theoretical  grounds,  add  not'  ••■.'  '•    rh.- 
practical  value  of  the  machine,  whilst  at  the  sai.  in- 

creasing the  cost  of  manufacture.  In  a  word,  the  consulting 
engineer  should  know  what  conditions  may  be  '  ' 

demanded  in  a  given  case  ;  but  such  a  knowledge  t  .... 
acquired  by  his  studying  the  subject  of  d}-namc. 
machinery  in  a  comprehensive  way,  including  the  technical  and 
commercial  aspects  as  they  affect  the  manufacturer.  Or:'-  - '  — . 
will  he  be  able  to  safeguard  the  interests  of  hits  chvnt,  .i 
for  this  reason  that  the  consulting  engineer  also  will  find  the 
book  a  very  valuable  guide  in  his  branch  of  work.  This  point 
is  illustrated  by  the  general  arrangement  of  the  book.  Part  of 
it  deals  with  general  principles  and  such  details  which  occur 
and  demand  attention  in  the  design  of  any  machine.  The  rest 
deals  with  specific  cases.  Here  we  find  18  examples  of  what 
may  be  termed  model  specifications,  and  the  design  to  fill  them 
worked  out  down  to  aU  essential  details.  These  cases,  roughly 
classified,  are  :  Four  three-phase  generators  (motive  power  : 
high-speed  piston  engine,  slow-speed  piston  engine,  gas  engine 
and  water  turbine),  two  turbo-driven  alternat-ing-current 
generators,  four  induction  motors,  one  continuous-currvnt 
generator,  two  alternating  to  continuous-current  ■ 

one  continuous-current  turbo-generator,  two  rotary  •_   - . 

one  rotary  alternating-current  booster,  and  one  phase  ad- 
vancer, it  will  be  seen  from  this  list  that  the  author  has  made 
a  comprehensive  selection  of  what  may  W  terr;  '  ''.<  usual 
types  of  machinery.     Special  types,  such  as  .*y  and 

railway  motors,  machines  i-equii-ed  in  mining  and  roUing-mill 
work,  and  other  special  tyjx's  for  use  in  various  iu.l 

not  dealt  with.     In  the  pivface  the  author  says  th.r.    :   ; 

take  many  years  to  compile  a  book  covering  the  whole  ground. 
and  he  considers  the  pi-esent  book  as  a  first  instalment.  He 
does  not  actually  promise  a  second  iustalmeut,  but  as  he  ia 
still  a  voung  man  with  givat  capacity  for  work  every  rvader  of  ' 
his  present  book  will  wish  and  ho^ie  that,  a  second  instalment 
may  appear  in  due  course. 

Although  in  the  book  under  review  the  treatment  is  limited 
to  the  usual  tvpe  of  machine,  the  amoimt  of work  is  prodigious. 
We  have  here  a  heavy  tome  of  some  640  large  pages  containing. 
besides  the  letterpress  of  excellent  tyjv.  23  tables.  533  illus- 
trations (many  of  them  working  drawings  to  scale),  a  very  full 
index  and  five  pages  of  symbols.  The  addition  of  these  five 
passes  to  the  letterpress  will  l>e  appreciated  by  the  n^ader  when 
he'lias  to  look  up  quickly  some  point  in  a  design  and  caimot 
spare  the  time  to  study  the  argument  on  which  the  formula 
he  requii-es  is  based.  The  same  symbi>ls  are  used  throughout ; 
in  most  cases  the  author  has  adopted  those  recommended  by 
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the  I.E.C.,  but  there  are  a  few  exceptions.  The  sum  of  all  the 
fluxes  in  a  magnet  system  he  calls  N  instead  of  9,  though  this 
symbol  is  used  by  him  for  the  flux  interlinking  a  coil ;  for 
frequency  he  puts  n  instead  of/ the  international  symbol ;  and 
W  is  used  for  power  in  watts,  whilst  the  I.E.C.  recommends 
this  symbol  for  energy. 

Part  I.,  comprising  "  Short  rules  for  use  in  the  de.sign  of 
dynamo  electric  machinery,"  covers  264  pages  ;  the  rest  of  the 
book  is  devoted  to  Part  II.,  "  The  specification  and  the  design  ■ 
to  meet  the  specification."  The  book  is  written  on  the  assump- 
tion that  the  reader  is  familiar  with  the  theory  and  operation 
of  machines  as  given  in  the  usual  run  of  text  books  ;  yet  the 
author  departs  from  the  usual  method  of  treatment.  In  most 
text  books  we  find  a  clear  distinction  between  continuous 
current  and  alternating-current  machines,  and  formulae  some- 
what different  in  structure  are  given.  The  author  treats  all 
machines  under  one  and  the  same  comprehensive  formula 
(following  in  this  the  lead  given  many  years  ago  by  Mr.  B.  G. 
Lamme),  and  introduces  various  coefficients  to  make  the 
necessary  distinction  according  to  the  type  of  machine.  Another 
departure  from  the  text-book  custom,  though  not  from  shop 
practice,  is  that  in  the  E.M.F.  formula  the  flux  from  one  pole 
does  not  appear,  but  instead  of  this  the  sum  of  all  the  fluxes 
taken  with  the  same  sign  is  used.  Tliere  is  a  good  reason  for 
this,  inasmuch  as  a  single  figure  thus  characterises  the  magnetic 
system  or  the  "  frame,"  as  it  is  generally  called.  This  single 
figure  is  given  in  "  volt-lines,"  a  unit  introduced  by  the  author, 
and  which  is  equivalent  to  100  megalines.  There  does  not 
appear  to  be  a  very  urgent  need  for  this  new  unit.  Whether 
we  say  that  a  certain  frame  is  good  for  2-89  volt-lines  or  for 
289  megalines  comes  to  the  same  thing  ;  one  figure  is  as  easy 
to  write  as  the  other,  but  the  megaline  is  a  unit  to  which  we 
arc  accustomed.  The  total  flux  defined  by  volt-lines  is  that 
which  we  get  by  multii)I\'ing  the  total  armature  surface  by 
the  maximum  induction  under  the  centre  of  the  pole  ;  it  is, 
therefore,  a  fictitious  figure,  for  at  other  places  the  induction 
is  less  and  in  some  places  zero.  Neveitlieless,  tlie  figure  is  a 
convenient  standard  for  tlie  magnet'c  loading  of  a  mach'iie.  as 
the  product  of  effective  current  per  bar  into  the  total  number 
of  bai-s  is  ji  convenient  standard  for  the  electric  loading.  These 
tw(j  figures  are  the  bases  of  the  design.  Tin;  actual  per- 
formance is  predetermined  by  the  introducti(m  of  coefficients, 
such  as  a  flux  coefficient,  an  E.M.F.  coefficient,  and  various 
otlifrs  talcing  arcoiiut  of  fringing,  shape  and  saturation  of 
teeth,  eddies  and  so  on.  Tliere  are  several  cliaptei-s  on  the 
magnetic  circuit  as  applied  to  various  types,  and  due  weight 
is  given  to  the  question  of  economy,  not  only  in  showing  liow 
tlie  number  of  ])oles  affects  it,  l)iit  also  by  giving  magnetisation 
curves  and  prices  for  the  difft-rcnt  mat<'rials  and  c<ist  of 
machining. 

Next  W(!  hav(*  several  clia])ters  on  the  electric  circuit.  These 
include  windings  ajid  winding  tai)les,  chorded  windings,  eddy 
currents,  moulds  for  winding  the  coils,  insul-itiiig  materials, 
their  heat  conductivity,  dielectric  strength,  room  taken  uj)  by 
insulation,  th<»  ventilation  of  windings,  friction  and  windage 
losses,  &c.  Much  space  is  rightly  devoted  to  the  (piestion  of 
temperature  rise  and  its  permissible  limit.  TIen>  the  author 
has  largely  drawix  upon  tlu^  results  of  expeiiinents  made  hy 
Mr.  Skinner  in  Anu'rica  and  Mr.  Rayner  at  the  N.I'.L.  All 
this  inlormati<m  is,  of  cour.se,  acccs.sible  to  the  eleclrical 
engineer,  but  it  is  scattered  in  various  journals,  and  by  collect- 
ing'and  re])resenting  it  in  a  systematic  way  tin-  author  hits 
earned  tlu^  gratitude  of  his  colleagues.  Table  IX.,  on  l)p.  ITU 
and  177,  contains  most  valuable  information  on  the  mechanical. 
thermal  and  electrical  qualities  of  28  different  materials,  and 
the  following  10  ]iages  deserve  careful  study,  as  they  deal  with 
the  hiws  that  govern  temperatuiv  ri.se.  .\ftcr  nadiug  the 
author's  clear  exposition  of  this  matter,  which  has  been  in 
controvei'sy  for  the  last  few  years,  ju>  one  can  fail  to  sec  how 
justified  was  the  positicm  taken  up  bv  the  I.K.C.  Committee 
on  Standardising  when  it  oppo.sed  the  (iermaji  attempt  to  lower 
the  standard  ambient  tem])erature. 

Certain  matters  of  design  are  not  treated  in  Tart  1..  l>ut  are 
reserved  for  Part   Tl.     Thus  ili.>  (li.>.ir\-  .>[  ,ninn>nt  tti.-n    (h,. 


use  of  interpoles,  the  effect  of  phase  swinging  ,on  the  commu- 
tation of  converters,  the  brush  drop,  heating  of  commutatoi-s 
and  cognate  subjects  are  dealt  with  at  the  appropriate  place 
in  connection  with  the  details  of  design.  The  same  remark 
applies  to  such  matter's  at  the  parallel  running  of  alternators, 
synchronising,  mechanical  effect  of  short-circuits,  the  staying 
of  coils,  use  of  darapei-s,  phase  advanring  and  many  other 
detaiLs.  In  working  out  the  design  for  each  specification  a 
calculation  sheet  as  used  in  actual  practice  is  added,  with  all 
the  essential  figures  filled  in.  By  the  method  adopted  all 
machines  are  treated  in  the  same  way,  and  thus  one  form  of 
calculation  sheet  serves  for  all  cases,  the  only  difference  being 
that  certain  words  are  struck  out  and  only  those  spaces  fiUed 
in  which  are  relevant  to  the  job.  The  essential  features  of  any 
design  can  thus  be  seen  at  a  glance. 

The  publishers  must  be  congratulated  on  the  get  up  of  the 
book  ;   it  is  worthy  of  the  excellent  quality  of  the  contents. 

GisBERT  Kapp. 


THE  ESTIMATION  OF  THE  DISPERSION  COEFFICIENT 
OF  THREE-PHASE  INDUCTION  MOTORS  AND  ITS 
APPLICATION  TO  THEIR  DESIGN. 

BY  E.  A.  BIEDERMAXN,  B.SC,  A.M.I.E.E. 

{Continued  from  page  51.) 

Summari/. — Part  I.  of  this  Paper  deals  with  a  method  of  calculating 
the  dis])ersi()ii  coefficient  of  a  three-])liase  induction  motor.  It  i.s  divided 
into  five  .sections.  The  fir.st  section  shows  how  the  dispersion  coefficient 
may  conveniently  be  separated  into  three  components,  termed  the  main, 
])oripheral  and  flank  dispersions,  and  how  these  components  may  be 
expressed  in  terms  of  the  coefficients  of  .self  and  mutual  induction  of  the 
stator  and  rotor  windinsrs.  Sections  2.  3  and  4  are  devoted  to  the  cal- 
culation respectively  of  these  three  components  in  terms  of  the  dimen- 
sions of  the  machine,  particular  attention  being  given  to  the  com]>onent 
termed  the  main  dispersion.  In  section  5  comparisons  are  made  of  the 
dispersion  coefficients,  calculated  in  the  manner  described,  with  those 
obtained  experimentally. 

In  Part  II.  the  results  obtained  in  Part  I.  are  ajiplied  to  the  question 
of  the  design  of  a  motor  from  the  jioint  of  view  of  obtaining  a  minimum 
(iis])ersion  coefficient.  It  is  shown  that  for  this  purpose  a  small  slot 
])itch  is  as  im])ortant  as  a  small  air-gap,  and  a  method  of  design  is  out- 
lined, beginning  with  the  slot  and  resulting  in  fixing  the  diamet<?r  of  the 
machine.  It  is  then  discussed  to  what  extent  the  dispersion  coefficient 
is  likely  to  be  increased  if  this  diameter  is  departed  from. 


Determination  of  the  Coefficient  /5„,.— This  varies  according  to 
the  r«'lative  positions  of  rotor  and  stator.  and  is  the  principal, 


1  3 

Fio.  0.— Diagram  Illcstkatino  the  Two  Special  Positions  of  Rotor 
Coils  BELAxrvELY  to  Stator  Coils. 

if  not  the  sole,  reason,  ioc  tlie  well-known  variation  of  the  short- 
circuit  current  according  to  the  position  in  which  the  rotor  is 
hold  during  the  tost. 

With  difforone.  numbers  of  slots  in  stator  and  rot^)r  it  is  not 
possible  to  obtain  for  all  relative  positions  of  rotor  and  stAtor  a 
general  formula  for  /i,;  as  has  boon  »lone  above  f«>r  ji,  and  fi^,  so 
that  each  particular  case  must  be  calculated  separately. 

It  will  be  shown  later,  however,  that  for  two  particular  posi- 
tions of  the  rotor  relative  to  the  stator,  general  formula  exist 
which,  with  certain  exceptions,  express  /^^  exactly,  and  th..' 


THE  ELECTRICIAN,  OCTOBER  29,  1915. 


n3 


these  exact  formulfc  lead  to  a  general  formula  which  exprr.-ssos 
approximately  in  all  cases  the  mean  of  the  maximum  and  mini- 
mu]n  values  of  o-^. 

The  two  particular  positions  will  be  referred  to  as  position  1 
and  position  2. 

Position  1  is  the  position  in  which  the  centres  of  stator  and 
rotor  coils  coincide,  while  position  2  is  the  position  in  which  the 
centres  of  stator  and  rotor  coils  are  one-sixth  of  a  pole-pitch 
apart,  so  that  the  middle  point  of  a  set  of  rotor  coil-sides  is 
midway  between  two  adjacent  sets  of  stator  coil-sides.  These 
two  positions  are  shown  in  Fig.  6. 

For  these  positions  the  general  expression  for  ^j^  (in  terms  of 
/?!,  /?2,  /?3)  reduces  to  simple  forms. 

In  position  1,  Fig.  6,  it  is  evident  by  the  symmetry^  of  the 
positions  of  the  rotor  coils  relative  to  the  stator  coils  that 
?2=/^3'  where  ^2'  Aj  ^*^^^  represent  the  coefficients  of  the 
linkage  with  rotor  coil  1  due  to  stator  coils  2  and  3  respectively. 

•••  /5»i=(^i— /?2)  just  as  in  the  case  of  /?«,  fi,.  Moreover, 
/92=~i'fi5  before.  .-.  ^m=(/5i+i),  but  ^i  will  have  a  different 
value  to  that  which  it  has  in  the  case  of  either  jjg  or  /?,.,  unless 
the  numbers  of  stator  and  rotor  slots  are  the  same . 

In  position  2  the  displacement  of  the  rotor  coils  by  one-sixth 
of  the  pole-pitch  relatively  to  the  stator  coils  causes  rotor  coil  1 
to  have  a  displacement  of  exactly  half  a  pole-pitch  relativelv 
to  stator  coil  3.  Consequently  the  linkage  between  these  coils 
is  zero,  so  that  /?3=0.  Again,  the  left-hand  side  of  rotor  coil  1 
has  the  same  displacement  relative  to  the  right-hand  side  of 
stator  coil  2  as  it  has  to  the  left-hand  side  of  stator  coil  1.  This 
causes  the  linkage  between  stator  coil  2  and  rotor  coil  1  to  be 
the  same  in  magnitude  as,  but  opposite  in  sign  to,  that  between 
stator  coil  1  and  rotor  coil  1. 

Therefore,        ^2^-^v 

Calculation  of  u-^  for  a  Particular  Case. — Let  us  now  calculate 
the  value  of  [i^^  at  positions  1  and  2  for  a  particular  case  ;  for 
example,  8^=9,  82=12. 
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-Relative  Positions  of  Stator  and  Rotor  Slots  for  Case  of 
9  Stator  and  12  Rotor  Slots  per  Pole. 

Since  we  have  only  to  calculate  /^^  it  is  only  necessary  to  deal 
with  the  relative  positions  of  the  slots  of  the  coil-sides  of  phases  1 
on  stator  and  rotor.     These  are  shown  in  Fig.  7. 

In  reckoning  any  coefficient  ^  referring  to  linkage  between 
stator  and  rotor  it  is  convenient  to  take  the  pole-pitch  equal  to 
the  least  common  multiple  of  S^  and  S2,  as  this  gives  the  smallest 
possible  whole  numbers  to  represent  the  stator  and  rotor  slot 
pitches.     In  this  case  then  let  t=36,  giving  a  stator  slot  pitch 
1^1=4  and  a  rotor  slot  pitch  1^2=3. 
In  position  1  we  have  : — 
For  stator  slot  1       Vj;^(i_j_2i+5-|-+8i)=17, 
For  stator  slot  2   '  2:a;=(4i+U+li+4-|)  =  12, 
For  stator  slot  3      i:x=(8i+5j+2i-}-lD  =  17. 
.-.  Zx=i^.    Also  Jt =3x4x36. 

...^.=|i-2f}=ri   ^x^^ 
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In  position  2  we  have  : — 

For  stator  .slot  1     i:x=(5i^8J-f  lli-U144)=40. 
For  stator  slot  2     2:x=(li-J-U-f  7   '         '     >\, 
For  stator  .slot  3     Zx=(2\^\-\^?j^  -.j^j  ^10. 

.-.  Zx=ll. 

77  \     139 


=(•-..)= 


216' 


-•-  ^.=V3^.=216^^=^08- 
...  .,=2*1^2:^^^-120^3775) 

'  1220833  -^-^r^^- 

Variation  of  a- ^  with  Position  of  Rotor.— ¥'\g.%  8how.s  howo-j 
varies  as  the  rotor  is  moved  from  position  1  through  a  sixth  of  a 
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Si=9,  s,=12,  T=36. 

Fig.  8. — Variation  of  cr^  with  Posrnox  of  Rotob. 

pole-pitch  (=6)  to  position  2,  and  through  a  further  sixth  of  a 
pole-pitch  to  the  next  position  1.  It  will  be  seen  that  there  is  a 
series  of  cusps  on  the  curve  at  which  occur  what  mav  be 
termed  "  local  minima  "  in  the  value  of  o-,.  The.so  local 
minima  occur  for  displacements  h,  U,  2^,  &c.,  from  position  1 
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Fig.  9. — Vakiation  of  <r,  with  Posmos  of  Rotor. 

(t=36).  But  these  are  the  positions  at  which  some  rotor  slot 
coincides  with  a  stator  slot.  Whenever  such  a  coincidence  in 
position  takes  place  a  local  minimum  occurs.  As  a  whole,  the 
curve  giving  tlie  value  of  a^  tends  to  a  muiimum  at  position  1 
and  a  maximum  at  position  2,  but  the  exact  positions  of  the 
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maximum  and  minimum  values  depend  on  whetlier  or  no  some 
rotor  slot  coincides  with  some  stator  slot  at  positions  1  and  2. 
In  the  example  taken  no  slots  coincide  at  position  1,  and  it  is 
not,  therefore,  a  position  of  true  minimum  o-j,  this  occurring  at 
the  position  nearest  to  position  1  where  some  slots  do  coincide. 
The  true  maximum  does,  however,  occur  at  position  2,  for  no 
local  minimum  occurs  here,  since  no  slots  coincide. 

In  Fig.  9  is  shown  the  curve  for  o-^  for  the  case  of  9  stator 
slots  and  1-5  rotor  slots  per  pole.  In  this  case,  since  some  slots 
do  coincide  at  position  l,this  is  the  position  of  true  minimum. 
The  true  maximum  occurs  again  at  position  2,  since  there  is  no 
slot  coincidence  in  that  position. 

If  we  consider,  however,  the  case  of  18  and  30  slots  per  pole 
in  stator  and  rotor  respectively  (see  Fig.  10),  we  find  that  some 
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Sj  =  18,  Sj  =  30,  T=90. 
Fig.  10. — Variation  of  <Ti  with  Position  of  Rotob. 

slots  coincide  in  position  both  at  position  1  and  position  2. 
Consequently,  whjle  position  1  is  the  position  of  true  mini- 
mum, the  true  maximum  does  not  occur  at  position  2.  It  occurs 
approximately  midway  between  po.sition  2  and  the  next  ])osi- 
tion  at  which  slot  coincidence  takes  place.  Only  the  part  of  the 
curve  near  position  2  is  shown  in  this  case. 

Positions  of  Rotor  for  Maximum  and  Minimum  o-^. — The 
general  rules  governing  the  positions  of  true  maximum  and 
minimum  may  be  stated  a.s  follows  : — 

1.  The  true  minimum  value  of  o-^  occurs  at  position  1  if  some 
slots  coincide  at  that  position.  If  no  slots  coincide  there,  then 
the  position  of  true  minimum  is  the  nearest  position  at  which 
some  slots  do  coincide. 
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is  slightly  the  larger.  But  whereas  the  minimum  value  for 
12—12  slots  is  zero  the  minimum  value  for  9—15  slots  is  O-Oll. 
The  mean  value  of  o-j  {i.e.,  the  mean  of  the  maximum  and 
minimum  values)  for  12—12  slots  is.  therefore,  considerably 
less  than  for  9—15  slots,  but  the  variation  in  the  value  of  o-j 
is  more  than  double  that  for  9—15  slots.  Not  only  is  the 
total  variation  so  much  greater,  but  the  local  variation  is  also 
much  greater,  due  to  the  fact  that  coincidences  of  stator  and 
rotor  slots,  with  the  consequent  cusps  on  the  curve,  do  not 
occur  nearly  so  frequently.  There  are  only  four  such  positions 
of  coincidence,  per  third  of  a  pole-pitch,  in  the  case  of  12  slots 
per  pole  in  both  stator  and  rotor,  while  with  9  and  15  stator  and 
lotoi  slots  per  pole  respectively  there  are  no  less  than  15  such 
positions. 

This  comparison  shows  clearly  how  much  less  the  dispersion 
coefficient  varies  with  the  position  of  the  rotor  when  different 
numbers  of  slots  in  stator  and  rotor  are  employed,  though  the 
mean  value  of  o-j  is  ajjpreciably  increased  thereby,  assuming 
the  mean  number  of  slots  to  be  the  same  in  both  cases. 

Table  I. — Values  of  a^. —  Whoh  Number  of  Slots  per  Pole  per  Phase. 
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Fio.  11.— Variation  of  .r,  with  I'osrnoN  of  Rotob. 

2.  The  true  maximum  value  of  o-,  occurs  at  position  2  if  no 
slots  coincide  there.  If  some  slots  do  coincide  tlieiv,  tli«*n  the 
position  of  true  ma.ximum  is  approxiuuiU-ly  midway  betw«'en 
position  2  and  t  he  nearest  i)osition  at  which  .slots  again  coiut  id.'. 

Compariso)!  of  a^  in  Two  Particular  Ca^cs. — It  ia  of  interest 
to  compare  the  curve  for  y,  sliowu  in  Fig.  9  with  the  corre- 
spond inii  curve  f(u-  the  case  of  12  slots  per  pole  in  both  stator 
ami  rotor,  which  is  shown  in  Fig.  11.  In  both  these  oas«'.s  the 
moan  number  t)f  slots  per  pole  is  the  same.  The  maximum 
values  of  cTi  do  not  differ  greatly,  though  that  for  12—12  slota 
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Values  '\f(Ty — In  Table  I.  are  given  the  mmimum.  maximum 
and  moan  values  oi  o-,  for  various  numbers  of  stator  and  rotor 
slots  ]>er  polo,  the  numbers  K^ng  all  multiples  of  3.  so  that  there 
is  in  every  case  a  whole  number  of  slot-s  i>er  pole  per  phase. 

{To  6e  continued.) 
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The  report  of  the  Electricity  Committee  upon  the  work  of  the 
department  during  the  year  ended  October,  1915,  was  approved  at 
a  meeting  of  the  Committee  last  week,  and  is  of  more  than  usual 
interest. 

The  report  states  that,  considering  the  abnormal  conditions  arising 
out  of  the  war,  the  residts  of  the  year's  working  of  the  electricity 
undertaking  cannot  be  regarded  as  other  than  satisfactory.  In 
regard  to  the  statement  of  accounts  for  the  financial  year  ended 
March  31st  last,  although  the  output  has  not  grown  to  anything  like 
W  the  same  extent  as  in  a  number  of  previous  years,  an  increase  of 
nearly  three-quarters  of  a  million  units  was  recorded,  towards  which 
all  branches  of  the  supply  contributed,  with  the  exception  of  the 
tramways  section,  the  output  for  which  showed  a  slight  decrease  on 
the  previous  year's  figure.  It  is  interesting  to  note  that  up  to  the 
end  of  November,  1914,  the  number  of  units  sold  for  all  purposes  was 
lower  than  in  the  corresponding  period  of  1913.  In  view  of  the  fact 
that  at  the  end  of  the  financial  year  the  supply  to  the  tramways 
department  still  showed  a  decrease,  it  will  be  gathered  that  the  net 
increase  recorded  was  solely  due  to  the  increased  output  to  general 
supply  consumers  during  the  last  four  months  of  the  year.  The 
success  attending  the  supply  to  domestic  consumers  who  have 
adopted  the  rateable  value  system  of  charging  is  again  an  outstanding 
feature  of  the  results,  the  units  taken  by  such  consumers  representing 
an  increase  of  practically  30  per  cent,  on  the  figure  for  1913-14.  The 
following  statistics  relating  to  this  class  of  supply  give  some  indica- 
tion as  to  its  popularity  :  At  the  end  of  March,  1915,  the  total 
number  of  domestic  consumers  was  1,333  (against  1,120  in  1914),  the 
number  charged  on  ordinary  lighting  rates  was  526  (487),  the  number 
charged  on  special  domestic  rate  807,  or  60-5  per  cent.  (633,  or  56-52 
per  cent.),  the  units  charged  on  special  domestic  rate  was  797,303 
(613,807),  and  the  average  units  used  jaer  consumer  were  988  (970). 
The  income  for  the  year  from  all  sources  was  £147,584,  an  increase  of 
£3,672  over  1914,  and  the  net  profit  (£18,955)  is  the  highest  recorded 
in  the  history  of  the  department.  The  adoption  by  the  Finance  and 
General  Purposes  Committee  of  the  jDrinciple  of  accumulating  sinking 
fluids  in  connection  with  various  Corporation  undertakings  reduced 
the  percentage  which  the  sinking  fund  contribution  for  he  year  bears 
to  the  capital  to  a  figure  more  comparable  with  those  obtaining  in 
connection  with  the  majority  of  the  municipa'  electricity  under- 
takings in  the  country.  Out  of  the  year's  profits  a  sum  of  £5,000  has 
been  appropriated  in  relief  of  rates,  £6,910  expended  on  capital 
works  and  £115  applied  to  the  dejireciation  of  meters  purchased  for 
stock,  the  balance  (£9,437)  having  been  transferred  to  depreciation 
and  renewals  account. 

Extension  Schemes. — During  the  early  months  of  the  war  munici- 
palities were  urged  to  put  in  hand  at  once  various  improvement  and 
extension  schemes,    he  object  being  to  find  employment  for  as  large 
a  number  of  workpeople  as  possible,  as  the  general  feeling  then 
prevailing  was  that  much  distress  would  be  caused  by  the  dislo :  ation 
of  trade  which  the  war  would  entail.     The  L.G.  Board  ofl'ered  every 
facility  for  raising  leans  for  &uch  purposes  and  no  difficulty  whatever 
was  experienced  in  obtaining  sanction  for  borrowing  money  to  defray 
the  cost  of  all  necessary  extensions  to  the  plant,  &c.,  of  electricity 
undertakings.     Early    this    year,    however,    the    Treasury    having 
pointed  out  the  necessity  of  severely  curtailing  a^II  expenditure,  both 
national  and  municipal,  except  that  required  for  war  purposes,  and 
events  having  proved  that  the  war  had  resulted  in  no  serious  lack  of 
employment,  but,  on  the  contrary,  had  created  a  distinct  shortage 
in  the  labour  market,  the  policy  of  the  L.G.  Board  was  completely 
reversed,  and  in  March  last  Mr.  H.  R.  Hooper,  one  of  the  Board's 
inspectors,  visited  Bradford,  and  intimated  that  until  after  the  war 
sanction  for  the  raising  of  further  loans  would  not  be  granted,  except 
,  in  respect  of  work  rendered  necessary  for  the  production  of  goods 
and   materials   for  war  service.     For  this  reason   the   provisional 
■sanction  which  had  been  granted  early  in  1914  for  raising  £91,250 
[for  carrying  out  extensions  at  the  Valley-road  electricity  works 
L  buildings  and  plant  was  reduced  to  £79,683.     Of  the  difl"erence 
stween  these  amomits  the  greater  portion  represented  the  estimated 
[cost  of  certain  works  included  in  the  scheme  which  up  to  the  date  of 
the  inspector's  visit  had  not  been  put  in  hand.     The  projected 
works  comprised  the  installation  of  suction  ash  plant,  a  rotary  feed 
pump,  oil  storage   and  filtration  plant  and  switchgear  for  e.h.t. 
feeders,  which  items  of  plant,  while  being  very  desirable  to  conduce 
to  the  efficient  and  economical  generation  of  electricity,  could  hardly 
at  the  time  be  regarded  ;  s  absolutely  necessary.     The  inspector's 
suggestion   that   these   works   should   be   deferred   was,   therefore, 
acceded  to.     An  application  made  by  the  Council  in  October,  1914, 
for  permission  to  borrow  £52,000  for  electricity  mains,  transformer 
chambers,  &c.,  was  also  dealt  with  and  the  amount  actually  sanc- 
tioned was  only  £14,000,  practically  the  whole  of  which  had  either 


been  expended  on  work  completcfl  or  w.-^  r,,.,.,.*^,..  ..  Hj^ 

co.stofcxtonsions  then  in  hand.    InJiily  la»t  thr- {Vj:i:  .   .   .  —fx^I 

to  authorise  the  raising  of  a  loan  of  £20,0rX),  a  jjortion  of  w 

required  to  cover  ihe  cost  of  i 

Cmncil  were  already  cmmitti 

pies  of  electricity  to  firms  engaged  on  war  work.     It  WM  ' 

mittee's  intention  that  the  balance  applifl  f       •      •  ■  • 

and  when  required  for  the  carrj'ing  out  of      ^  - 

character.     The   Board,  however,  intimattfi   that   they  were  only 

prepared  to  sanction  a  sura  equivalent  to  t'  .     f  .. 

tensions,     transformer    chambers,    Ac,    r^  ^ 

information  had  been  given  them,  and  that  in  re<<f»«x-t  of  future  work 

application  for  sanction  should  be  made  as  occa.'iion  arose,  a  coune 

which  has  since  been  pursued. 

Dealing  with  tjie  question  of  the  actual  progress  made  with  the 

extensions  at  the  Valley-road  works,  it  is    *   *    '  v 

has  been  experienced  in  the  delivery  and 
plant  on  order,  owing  to  the  fact  that  practically  all  the  linns  ca; 
of  manufacturing  such  plant  are  engaged  on  war  work.     It  ; 
tremely  fortunate  that  the  contracts  were  placed  and  manv  v.- 
in  hand  before  the  Government  found  it  neceasar}-  to 
complete  control  over  the  outputs  of  engineering  e.-' 
otherwise  it  is  doubtful  whether  much  of  the  plant  — j); 
whole  of  which  was  expected  to  be  in  commission  liefore  the  end  of 
1914— would  have  been  ready  in  time  to  a.s.sist  in  coping  with  •*^'- 
■svinter's  loads.     The  present  state  of  affairs  is  that  a  number  of 
wUl   only  accept  orders  for  plant   and   materials   required  either 
directly  or  indirectly  for  war  purposes,  while  firms  which  are  pre- 
pared to  execute  general  orders  have  week  after  week  to  postpone 
work  on  same  so  as  to  permit  of  the  carn-ing  out  of  ure-  r 

the  Admiralty  and  War  Office.  Of  the  Valley-road  c.\:  ..  -  ...  :..-j 
induced  draught  plant  was  completed  and  put  into  operation  on 
April   19th,  since  which  date  the  in.stallation  has  o]  •  "  -- 

factorily,  and  has,  in  addition  to  tending  to  the  mor-  tl 

operation  of  the  steam  raising  plant,  contributed  to  ease  in  the  boiler 
house  control  and  enabled  the  load  to  be  carrietl  on  '  '     '     -. 

The  second  coolmg  tower  provided  under  the  extension  v 

nearing  completion  was  put  into  commission  on  May  20th,  the  use 
of  the  first  tower  having  been  commenced  on  October  17th  \<^t  year. 
The  storage  battery,  with  its  regulating  boosters  and  switchgear, 
was  placed  in  regular  ser\'ice  on  Julv  5th.  and  the  results  of  ita  use 
have  fully  justified  expectations.  The  boilers  and  gei-  •  _'  sets 
can  now  be  operated  more  economically  by  being  kept  up  to 

much  nearer  their  full  rated  capacities  for  longer  periods  during  the 
day  than  formerly,  a  much  more  uniform  steam  pressure  can  be 
maintained,  and  sudden  demands  cau.sed  by  darkness  or  fog  can  be 
met  with  safety  and  certainty.  The  work  in  connection  \*-ith  the 
installation  of  the  5,000  kw.  turbo-generator  is  so  far  completed  that 
prelimmary  trials  of  the  same  have  been  made.  A  similar  state  of 
affairs  exists  as  regards  the  two  1,500  kw.  rotary  converters.  Unless 
the  unexpected  happens,  practically  the  whole  of  the  work  in  con- 
nection with  the  scheme  will  be  completed  before  Christmas. 

The  whole  of  the  plant  and  switchgear  in  the  Valley-roadworks  has 
been  maintained  in  a  high  stat  of  efficiency,  and  has  given  ever\- 
satisfaction  in  operation. 

As  a  result  of  experiments  made  during  the  year  it  has  been  found 
possible  to  run  the  sub-stations  in  parallel  with  the  Valley-rosic' 
works  on  the  direct  current,  as  well  as  on  the  alternating  current,  side, 
and  the  plant  is  now  regulariy  operated  in  this  manner.  The  con- 
sequence is  that  greater  economy  in  running  is  obtainetl  due  to 
improvement  in  the  load  faeloiv.  of  the  generating  seta  :  immediate 
additions  to  the  converting  plant  in  the  sub-stations  have  been 
rendered  unnecessary  ;  and  the  supply  to  the  various  tramway 
routes  obtaining  energy  from  these  sub-stations  has  been  ixmsider- 
ably  improved,  a  better  pn\ssuR>  being  niaiiitaJ  "  !  the  number 
and  duration  of  the  temjwrary  interruptions  of  .  I'ly  by  rvason 

of  the  operation  of  circuit  bivakei-s  under  overload  ca-iditions  being 

greatlv  i  ?duceil.  ^^ 

During  the  past  12  months  great  difficidty  has  been  expencnced 
in  obtaining  regular  and  full  deliveries  of  coiU,  but  the  stocks  are  at 
present  at  a  hiiih  level.  The  favourable  contracts  enteral  into  pnor 
to  the  outbreak  of  war  expii-ed  in  June  ami  for  the  co;d  which  is  now 
being  obtained  under  the  new  contnicts  (most  of  which  are  for  12 
months)  considerably  enhanced  prices  are  l»eing  jviid. 

There  are  35  transformer  chntnbers  in  commission,  eight  having  been 
equipped  during  the  i;ast  year.  Work  has  also  been  commeiu-etl  on 
two  additionarchambers.  one  of  which  is  nearing  completion,  wlule 
in  the  other  no  gear  has  vet  betMi  installtHl.  Fifty-two  three-phase 
static  transformei-s  for  effecting  the  reduction  in  pressure  from  tUKX) 
volts  to  400  volts  aiv  now  in  commission  in  the  various  chambers. 
The  total  length  of  e.h.t.  feeders  now  hud  in  the  city  is  about  56i 
miles.     133  extensions  were  made  to  the  direi>t  current  and  alter- 
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nating  current  general  supply  networks  during  the  year  ended  ^larch 
last,  and  358  serivces  laid  into  consumers'  premises. 

Publicity  Department. — During  the  first  few  months  of  the  year  the 
-  staff  of  the  publicity  department  was  exceptionally  busy  on  the  work 
of   stimulating  the   demand   for  electricity   for   various   purposes, 
especially  in  view  of  the  falling  off  in  the  output  due  to  the  slump  in 
trade  consequent  upon  the  war.     The  efforts  made  w«re  attended 
with  considerable  8ucce.ss,  especially  in  the  direction  of  increasing 
the  use  of  electricity  for  motive  power  purposes  on  a  small  scale  and 
for  heating.     On  the  trade  of  the  city  impro\ing.  due  principally  to 
the  placing  of  large  Government  contracts  in  the  vicinity,  man}' 
firms  found  it  necessary  to  obtain  additional  supplies  of  power,  and 
as  a  result  of  negotiations  entered  into  with  a  number  of  such  firms, 
the  department  was  successful  in  inducing  them  to  take  considerable 
supplies  of  electricity  for  power  from  the  Corporation  mains.   Several 
of  the  concerns  in  question  are  included  in  the  undermentioned  list 
of  consumers  with  whom  bulk  supply  agreements  have  been  entered 
into  during  the  past  year,  the  kilowatts  demanded  being  a.s  follows  : 
Messrs.  John  Best  &  Sons,  800  kw.  ;   Bradford  Wool  Kxtracting  Co., 
100  kw.;    Mitchell  Bros,  (renewal),  350  kw.  ;    Street  Improvement 
Committee  for  Dumb  Mills,  1,000  kw.  ;   Shipley  Tank  Co.,  200  kw.  ; 
Valley  Combing  Co.,   100  kw.  ;    H.   Longbottom   &  Co.,   1.50  kw.; 
and  Hindle  &  Firth,  200  kw. ;  a  total  of  2,000  kw.    The  action  taken  hy 
the  L.O.  Board  in  jcfusing  sanction  to  loans  for  other  than  for  war 
work,  has  resulted  in  the  activities  of  the  department  being  consider- 
ably curtailed  and  the  staff  has  accordingly  had  to  be  reduced.     As 
far  as  is  permissible,  however/ publicity  work  is  being  proceeded  with, 
and  information  with  regard  to  the  latest  patterns  and  designs  of 
various  electrical  consuming  devices  which  are  being  placed  on  the 
market  collected  and  distributed.     The  sales  from  the  showroom 
have  fallen  off  somewhat  during  the  year,  but  the  showroom  con- 
tinues to  fulfil  its  primary  object,  namely,  that  of  bringing  the  latest 
tyj)cs  of  electrical  apparatus  to  the  notice  of  the  general  public.   ■ 

H.aM.  Force.f. —Of  the  emploj-ees  of  the  department  58  are  at 
present  serving  in  H.M.  Forces  and  no  doubt  many  otiiers  would  be 
willing  to  enlist  but  for  the  fact  that  it  has  lieen  pointed  out  to  them 
that  the  majority  of  the  department's  emploj'ces  are  serving  1  heir 
country  in  a  more  efficient  manner  by  remaining  at  their  present 
work,  as  it  is  absolutely  necessary  that  the  continuity  of  the  clof- 
tricity  supply  in  Bradford  should  be  maintained,  in  view  of  the  fact 
that  electrical  energy  is  being  taken  from  the  depart  nient  in  large 
quantities  by  firms  engaged  on  the  manufacture  of  munitions  of  w  ir. 
'i'lie  .Ministry  of  Munitions  have  given  official  recognition  to  the  f;i(( 
that  the  works  are  engaged  on  war  sfrvjce,  by  having  supplied,  for 
issue  to  the  employees  of  the  dc])artmen<  whose  services  are  regardctl 
as  being  indisju'iisable  lo  the  carrying  on  of  the  undertaking,  badges 
cxaclly  similar  fo  those  granted  to  munition  workers.  Increases 
J)ave  been  made  in  (he  wages  ])aid  lo  nearly  all  grades  of  workmen 
employed  in  the  (lef)artment,  either  by  the  operation  of  the  .scheme 
of  war  boinises  adopted  l)y  the  Coiuicil  or  by  <Jirec(  advances  iti  their 
rates  of  pay. 

MlsrcUtniPons. — .Adrlilional  <'on.Hiuners  to  ihf  number  of  421  have 
been  coinjectcd  during  the  year,  bringing  the  tot.tl  numlter  of  coii- 
.sumers  on  the  supply  at  .March  31st  last  to  4.51(1.  In  .sj)ite  of  the 
abnormal  times  through  which  the  country  is  pas.sing.  the  Com- 
mittee arc  able  to  look  forward  with  (■()n!i<lence  to  (lie  future  pros- 
pects of  the  (lej)artment.  The  pctpularity  of  the  use  of  electricity 
for  power,  lighting  and  domestic  purpo.seH  eontinuos  to  inerea-sp,  and 
the  new  connections  ol)tainc(l  durinR  the  past  12  months  will  un- 
doubtedly lead  to  the  outj)U(  for  (he  j)n\seii(  hn.incial  year  being 
considerably  in  exee,s.s  of  the  figure  rccordefl  in  any  previous  year. 
It  is  hardly  to  be  expected,  however,  that  the  financial  result  will 
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appear  so  favourable  as  that  announced  for  the  year  ended  March 
last,  as  the  works  costs  will  be  inflated  owing  to  the  serious  advances 
in  the  prices  of  coal  and  materials.  Increases  in  wages  and  the 
allowances  to  dependents  of  employees  serving  with  H.M.  Forc&s 
will  also  add  to  the  costs  and  the  revenue  will  also  be  adversely 
affected  by  the  lighting  restrictions.  Heavier  capital  charges  will 
have  to  be  borne,  chiefly  on  account  of  the  new  plant  and  mains  put 
dowTi  during  the  past  j'ear,  and  to  some  extent  owing  to  the  higher 
rate  of  interest  which  now  has  to  be  paid  on  loans.  The  item  for 
rates  will  be  grr-ater.  not  only  as  a  result  of  the  increased  rate  le\ied 
but  also  by  nason  of  the  assessment  having  been  advanced.  On  the 
other  hand,  it  is  hoped  that  considerable  economies  will  be  effected 
on  the  new  works  plant  being  put  into  regular  .service. 

We  give  a  Table  showing  the  nature  and  extent  of  the  load  for  the 
last  three  years. 

The  maximu?n  recorded  load  occurred  on  Dec.  17,  1914,  and  was 
11, 745  kw.     'J'he  capacity  of  the  plant  is  15,890  kw. 

The  following  is  an  analysis  of  the  accoimts  for  the  year  ending 
March  31,  1915,  together  with  the  amount  per  unit  sold  for  each 
item  for  the  last  two  years  : — 

Generating  Costs.  1914-15. 

Fuel  £21,217  .. 

Oil.  waste,  water,  &c 2.319  .. 

Salaries  and  wages (5,312  .. 

Rcjiairs  and  maintenance    9,874   .. 


£39.722 


Total  Generating  Costs 

Distribution  Costs. 

Wapes  £571 

liepairs  of  general  supply  mains   3,011 

Repairs  to  traction  mains  1,049 

K<|i.iirs  to  meters,  fuses.  &c 1,711 

IncMiKicscent  lamps    6.57 


Total  Distribution  Costs £(1.999 


Management  Costs. 

Salaries  and  wages £6,335 

Proportion  of  administration,  &c 8.30 

Insurance  337 

Printing,  stationery,  &c 590 

Establishment  charges  668 

Had  debts 175 


Total  Management  Costs. 


£S.95 


Allowances  to  soldiers' dependents £.593  .. 

Pul)lic  lamps 943  .. 

Rents  and  rates  8.010  .. 

Cost  of  liirini;  department  (i.3(>(>  .. 

TOTAL  COSTS  (-.r.  Capital  Charges) £71,588 

Capital  Charges.  """"^ 

Interest  £24.182  .. 

Sinking  fimd    32,395  .. 

.M  isccllaneous  464 


To:al  Capital  Charges 


.041 


Cost  per 
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.  0-0.5d. 
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...  OOld. 

.  002d. 

...  004d. 
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...  0-OOd. 

.  OOld. 

...  OCM»d. 
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...  OOOd. 

ootid. 

005d. 

00.5<l.   . 

..  0-0.5d. 
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OOld.  . 
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007d. 
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..  007d. 
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0-58d 

0-20d. 

01t»d. 

0-27(1.   . 

..  o-.u.i. 

(HVM.   . 

..  *.-(»'.i. 

0-47d. 

0-52<l. 

107d. 

llfld. 

115d. 


0(I3<I. 

00.5d. 
000<1. 


TOTAL  COSTS  {!nr.  Capital  Charges) £123,629 

Revenu?. 

Private  and  bulk  .supply £88,833^ 

Tramway  supply 48.215  J>. 

Pul.Iic  li'phtiu^' .' 1.132J 

Rental  of  mefers.  ^c 3.441  \ 

H.iit.d  of  ..il.le.s.  >^r .".22/ 

llirim;  ilejvirtment    .5.435  .. 

Rent.H.  A« 6  .. 

TOTAL  REVENUE    „ £147,584 

BaLince  (surplus  £lS.!t.V» 

To  this  surplus  is  adde<i  £1,1 4fi  from  the  .stores  ax^count  and 

fnun  the  sinking  fund  account,  this  being  the  adjti.stinei\(  of 

butions  for  the  jirevinus  year.     The  total  £21.162  is  ap|x)rti< 

men(ion(H|  alKivp. 
The  (o(al  capital  exix'ndi(un-  a(  .March  31  lasi  «as  £9.>8,i>5."> 

up  as  follows  :  — 

I'uildings 


11 5d. 


(>(l3d. 

0-05d. 
0-00»l. 


l-23d. 


>ri« 


I 

\ 

.M 

M.  ..  1-  

I'iil>lir  lam)Ni. 
Mi)»oollnneou» 


1.137.2 
27!».4. 
Hi.tt 

is.s: 
■'S  s: 


17 
17 


IO..S 


£9r>8.' 


20 
19 


'lii.s  wa,>  ob(ainc<I  from  loans  and  121,1)71  contnbutcd 


Oi. 
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METHOD  OF   CONSTRUCTING  ALTERNATORS   TO 
OBTAIN  A  PURE  SINE  WAVE  E.M.F.* 

BY   W.    SEEMANN. 

This  method  permits  a  pure  sine  wave  E.M.F.  curve  to  be  obtained 
for  a  definite  load  and  phase  displacement.  A  machine  is  preferably 
used  the  magnet  of  which  consists  of  a  drum-shaped  rotor  with 
the  windings  in  radial  slots  of  equal  size  uniformly  spaced  around  its 
periphery,  the  slotting  being  omitted  at  the  poles.  The  sine  wave  is 
obtained  by  altering  the  magnetic  reluctance  aroimd  the  rotor,  this 


Fig.  1. 

being  effected  by  cutting  away  the  periphery  of  the  rotor  at  the 
required  places.  The  dotted  curve  in  Fig.  1  is  the  field  or 
E.M.F.  curve  of  an  alternating-current  dynamo  obtained  with  a 
definite  armature  reaction.  This  curve  is  converted  into  an 
equivalent  sine  curve,  e.g.,  by  the  Fleming  graphical  method.  There 
is  thus  obtained  the  field  which  is  required  to  give  a  pure  sine  wave 
E.M.F.  curve  of  equal  effective  value.  At  a  definite  point  a,  instead 
of  the  induction  B,  an  induction  B'  is  required.  This  is  obtained  by 
reducing  the  magnetic  reluctance  at  a  in  the  proportion  B/B'.     If  in 


Fig.  2. 


where  X  is  an  imaginary  additional  air-(faf)  which  hn^   th^  iiama 

permeance  as  the  ircn  at  thr;  point  -i  alon;/  t  Fi<-  wlioN-  i; 

If  thLs  y)roces.s  be  carried  out  all  the  way  round  ih<:  ro 

of  a  constant  value  h  i.s  converted  into  one  >/  of  n  vh' 

the  lower  curve  the  diagram).     The  r 

from  which  X  is  obtainefJ.can  be  ea^iil .  ■■• 

machine  used.     The  cuttin^away  of  the  ; 

aprofiiintf  machine,  e.7.,  a  Pa."ig  lathe,  a 

prepared.     A  .section  of  a  rotor  having   .;  ,  ,,  ..,.,..  . 

accordai  cewith  the  above  mentionefl  air-gap  curve  w  criven  in  Fig  2. 


:'t. 
*P 

:ce  of  the  irorj, 

<r\ 

nrt 

■   ■ :     in 


HYDRO-ELECTRIC  DEVELOPiVIENTS  IN  NORWAY. 


The  Royal  Commission  appointefl  in  December,  191 1,  to  report  on 
the  hydro-electric  .schemes  in  Norway,  has  now  completed  its  in- 
vestigations, an  abstract  of  which  has  recently  appeared  in  "  En- 
gineering." A  list  of  the  waterfalls  owned  by  the  .State  presented 
to  the  Storthing  last  year  showed  that  the  capacity  of  these  amounted 
to  148,950  effective  horse-power  without  regulation,  or  74:5.  <-^' 
after  regulation.  .Since  that  time,  however,  more  falls  givi  _ 
27,000  H.p.  to  29,000  h.p.  after  regulation  have  l>een  acquired  by  the 
State.     The  following  are  some  of  the  largest  State-owned  falU«  :— 


Before  reg:ula- 
tion.  H.P 

Nore  Falls    24.240 

Selfoss,  Faldfoss,  Stabfoss  and  Rund- 

.selvfoss    16,7<X» 

Ulla  and  Sandset    fi.OOO 

Bardu  Falls 8.0(X) 

Indremof OSS  and  Tusten  Falls    7,700 

Store  Maalvand 7,l(X) 

Storf OSS  and  Klof temyrf oss -^.OOO 

Voringfoss   8,400 

Falls  in  the  Kvina  River — 

Onilsavand 3.200 

Morkfoss 20.0«)0 


-Capacity 


After  regula- 
tion. H.P. 
IW.OOCJ 

'.t7.IH»«» 
."iti.'NHl 

4H.t«»o 
44.000 

27.0»X»-2V».«X)0 
22.. ■^•'«^ 

■>n  1  M  rtt 


There  are  now  1 1  State  plants,  the  largest  of  which  is  of  106,000  H.P. 
The  chief  purpose  of  the  Commission  was,  however,  to  ascertain  the 
demand  for  electrical  energy  with  a  view  to  its  ade«iuate  supi!% 
This  demand  has  been  growing  rapidly  in  the  towns  for  the  extei»-.  ■  ■ 
chemical  industries  and  for  ordinarj-  purposes,  and   in  the  rural 
districts  for  lighting  and  for  agricultural  purposes.     The  proJKil.le 
requirements  of  the  countrv  for  electrical  energ>-  arc  estimateil  at 
0-2  ■a  V   per  inhabitant,  excluding  that  required  for  chemical  works 
this  aivin<^  a  total  denuind  for  480.000  h.p..  allowing  for  the  estimateil 
growth  of  population.     This  has  been  convertetl  into  kilowatt.^  to  be 
on  the  safe  side.     There  are  altogether  306  iwwer  .stations  in  the 
country,  the  20  largest  being  the  following  :— 


10.">.OIMI 

2S.'>-'" 

27. -^X' 

24,>t24 

22.41* » 

,      t.u  *  17.4Si» 

Gravfos  Station 1  =  cin 

-r   ■  ■•-  „      XT„i ]J 1,1.>*M 

14.7.M> 
ll.(i:{7 


Rjukan     

S valgfos   

Glommen  Wood  Pulp  Company  ... 

Tvssc  Falls  Conii>any  

The  Kolhier- Partington  Company 


the  first  place  the  magnetic  conductivity  or  permeance  of  the  iron  be 
taken  at  00,  the  above  condition  is  fultiUed  by  altering  the  air  giip  from 


B 


a  to  b'=  8r7.     Takirfg  into  consideration  the  magiietic  reluctance 


'B 


B 


of  the  iron,  the  air  gap  is  given  more  exactly  as :  S'=(iS-l-X)8-j^,     X, 


*  Abstract  of  an  article  in  the  "  Elektrotechnischo  Zeitschrift,"  Vol. 

XXXVI.,  pp.  97:99. 


Lienfos,  Notoddcn 

Arendal  Waterfall  Company 

Boiovn  Kloctricity  Station    1050!*) 

Soutli  Vavangor  Company  

Dronthcini  tt)\vn  electric  supply- 
Upper  Lerfos     

Nether  Lerfos    

Cluistiania  town  electric  station 


{^; 


Kykki'lsrud  powor  station  

Tinfos  

Dranuuon  

Krasieri)    

Frecierikshaflid  Saw  Mills  Union 

Stavanger  

Labro   


4.i>oi» 
.-..2tW 
2.IU7 
MM) 
.-.,."«00 

«i.:to»> 

,-...VKt 
.-..2.W 
4.S«>4 
4.4ltt 
4.240 


The   totil   oapac.tv  of  all   the  stAtions  is   put   down  «u^  about 
3iSo  ^     Piducting  the  power  for_chemK;al^industnes^^^  oj^ 
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ON  THE  DISTRIBUTED  CAPACITY  OF  SINGLE-LAYER 

SOLENOIDS.^ 

BY   J.    C.    HUBBARD. 

The  periods  of  oscillation  of  circuits  consisting  of  a  single  layer 
solenoid  and  an  air  condenser  have  been  precisely  measured  bv  a 
method  devised  for  the  purpose  by  the  author.t  One  of  the  objects 
of  the  measurements  has  been  to  determine  the  effective,  or  so-called 
distributed,  capacity  of  solenoids,  special  attention  being  paid  to  the 
independent  variation  of  all  the  factors  upon  which  that  quantit}' 
might  depend.  These  are  the  diameter  and  axial  length  of  the 
solenoid,  the  number  of  turns,  the  diameter  of  wire,  and  the  dielectric 
effect  of  the  insulation  and  of  the  core.  The  period  of  oscillation  is 
given  by  T=2  VL(K+Ko), 

where  K  is  the  capacity  of  the  air  condenser  and  Kp  is  the  remaining 
capacity  of  the  system,  i.e.,  the  capacity  of  leads  and  connections  and 
the  distributed  capacity  of  the  coil.  Six  values  of  K,  ranging  from 
200  cm.  to  1 ,500  cm.  were  used  with  each  solenoid.  The  periods  were 
measured  to  one  part  in  two  thousand  and  were  of  the  order  of 
10-*  sec.  With  all  the  solenoids  used  the  relation  between  T-  and  K 
is  found  to  be  linear  within  the  errors  of  measurement,  and  accordingly 
the  variation  of  L  with  the  period  is  negligible.  Hence,  for  a  given 
solenoid,  we  may  write  T-=Ka~b, 

where  a=4:n^L,  and  6=4n-^LKo,  from  which,  Ko=6/a. 

Since  K,,  — K,  •  K.,,  where  Kj  is  the  capacity  of  the  leads  and  K^ 
is  the  distributed  capacity  of  the  coil,  we  have  two  independent 
means  of  finding  K^,  once  Kq  is  determined  for  each  solenoid.  The 
first  is  by  measuring  the  capacity  of  leads  and  connections,  K,, 
directly.i  Whence  K^^Ko  —  K,.  The  second  is  to  make  use  of  the 
fact  that  for  geometrically  similar  electrical  system,  the  electrical 
constants  arc  in  the  ratio  of  the  linear  dimensions.  Thus,  if  we  take 
two  coils,  all  the  dimensions  of  one  being  7i-fold  greater  (ban  those  of 
the  other,  we  have,  for  one  Ko = K  ^ + K  j, 
and  for  the  other,  Kq'— K,  — jjKj. 

Whence,  Ko' -Ko -(n-DRj, 

from  which  Kg  may  be  found.  The  results  of  the  two  methods  are  in 
clo.se  agreement.  The  values  of  K,  for  the  coils  used  range  from 
5  cm.  to  .30  cm.  of  capacity.  The  distributed  capacity  of  a  single 
layer  solenoid  measured  in  electrostatic  units  is  found  to  be  a  number 
of  the  same  order  of  magnitude  as  the  radius  of  the  coil,  measured  in 
centimetres,  but  shows  relatively  very  slight  variation  with  the  axial 
length,  number  of  turns,  and  diameter  of  wire. 


ENGINEERING  STUDENTS  AND  THE  WAR. 


The  wjtr  ajjpears  to  have  had  a  very  serious  effect  U|K)n  the  enpi- 
necring  .Mid  scieiuc  departiiients  of  the  University  Colleges  and  (he 
leading  technical  schools  of  the  country.  Not  only  has  there  been  a 
great  drop  in  the  iininbcrof  (bird  and  fourth  year  students,  who  have 
iK-arly  all  jdiiicil  II..M.  Foncs,  but  (here  luvs  als(»  been  a  cunsiderable 
falling  oH  in  m  w  enrolments,  and  the  average  age  of  first  year 
students  is  lower  tluMi  usui',1.  while  in  not  a  few  cases  some  of  the 
advanced  courses  lia\t"  had  to  be  abaniloued. 

University  (!(>lh(jp.  (Univrr-iit;/  of  L'in(lon).—Thi:  faculty  of  onjfinwring 
lin.s  no  H|)e('ial  features  nffectin^  cloetrical  cnv'iiieerinn  (IiIh  year.  The 
two  most  ini])()rtiint  ilevdopnients  in  conneetion  with  the  scientific 
tcfichinn  at  I  lie  eollene  are  tlie  ap|Kiin(nient  of  Prof.  W.  II.  Ura^L'.  M.A., 
D.Sc,  F.U.S.,  as  (^uain  j^rofe^sor  of  jtliysics,  in  jilaee  of  I'mf,  I'lederiek  T. 
Trouton,  resigned,  and  the  ()])ening  of  the  new  ehomiciil  Iftlxiratories. 
which  have  been  crec(e(l  in  Ciower-|)Iacp.  These  laboratorieH,  wliieh  Imvc 
been  eree(e(l  at  a  total  cost  (inehnlinn  thi>  piireluise  of  the  site)  (tf  over 
£IO(l.(H)(),   are   now   i>rol)al)ly   (he   lar^rest  elieniiral    lalx"  in   (his 

country.     Tliev  an*  fully  ei|iii|)pe(l  f<ir  Uflerirraduato  t.  n<l  for 

imst-graduate  work  in  rhen<ieal  scienee.  'I'he  courses  jn  enumiMTuiji  have 
been  very  largely  aflferteil.  nn<l  the  entry  f-«-  >'«-'  v-r  ..in.l.  nt.,  iv  m1w.u( 
21,  whereas  the  usual  entry  is  about  .')2. 

Kiiii/s  (')illr(jr  {f'liivirsiti/  nf  l.iivfhm). — 'I'liere  are  no  iit'«  fi'.itiui's  in 
the  courses  in  engineering  or  ]>liysieal  science  for  l!tl.")lli.  but  it  has  Ix^en 
fniind  necessary  (o  postjxme  the  advanced  lec^turos  in  engineering  nsuAlly 
given  in  (he  win(er  session  owing  to  the  war.  The  engine<Ting  depart - 
nu-nt.  under  (ho  direcdon  of  Prof.  .Inmeson.  M.Inst. CE..  has  l>eon  and 

is  doing  very  useful  work  in  conn<>c( ion  with  tlu*  war.    ('"n  '  ' n 

arranged  for  outsiders  who  wisli  to  have  some  pre|iinii>  l>> 

enable  tliein  to  enter  munition  works.  The  war  has  had  a  disaslrmis 
ellect  <ui  (he  number  of  studeiU.s.  as  more  (ban  a  holf  have  \nH-n  .ilisen(. 
There  is  a  falling  off  in  the  engineering  faculty  of  48  since  lOKl  and  in 
.science  of  TA.  Very  valuable  work  has  l>ecn  done  in  the  chemical 
lalioratory  in  (he  rediscovery  of  formula^  for  glas,s  (hithert<i  made  in 
(tcrnuvny  and  Au.stria)  by  Prof.  Jackson  an<l  Jlr.  Mer»  '  'ne 

*  Abs(ract  of  a  Papier  read  l>oforc  the  American  Physical  >"<  i>-\  \ 
t  "  I'hys.  Rev.."  X.  S..  1..  p.  217.  March,  V^\•^. 
X  JjtK.  rit..  p.  24o. 


department  is  also  testing  tar  for  toluene  required  for  high  explosives. 
The  latter  work  Is  directly  done  for  the  War  Office. 

Uniterslly  of  Bristol. — The  faculty  of  engineering  is  provided  and 
maintained  in  the  Merchant  Venturers'  Technical  College.  There  are 
no  new  developments  in  the  electrical  engineering  department  in  the 
present  session,  for  it  has  been  seriously  affected  by  the  wa-.  The 
reduction  in  the  numljer  of  students  in  attendance  has  been  conf^i  lerable 
and  some  of  the  recognised  teachers  hold  commissions 'in  the  Army. 
Research  work  is  also  making  verj-  slow  progress  as  the  members  of  the 
staff  are  busily  occupied  in  teaching  the  classes  which  have  been  estab- 
lished to  train  unskillc*d  men  and  women  to  help  in  munitions  factories. 

Armstrong  College  {S f:\ixastle-on-Tyne). — There  are  no  new  feature? 
to  report  in  the  engineering,  physics  or  electro-chemical  depaitments. 
Since  the  beginning  all  the  buildings  of  the  college  have  been  in  use  as  a 
Military  Hospital,  and  the  college  work,  which  is  being  carried  on  ia 
different  Institutions  in  the  town,  is  ne/iessarily  handicapped  for  the  time 
being.  To  show  how  the  war  has  effected  the  college  it  may  be  stated 
that  the  number  of  students  in  all  branches  of  engineering  during  the 
session  before  the  war  was  1 12,  and  the  number  now  is  .39. 

HfriolWntt  College  (Edinburgh). — ^The  Bnird  of  Manigement  of  the 
South- East  of  Scotland  area  under  the  Minist.-y  of  Munitions  have  made 
the  Heriot-Watt  College  the  centie  of  their  work,  having  taken  ove' 
certain  parts  of  the  college,  and  have  ajjpointed  Prof.  Stanfield  as  their 
organising  secretary  and  engineer,  and  Mr.  .J.  M.  Mackintosh,  B.Sc,  as 
their  assistant  secretary.  They  have  also  engaged  the  services  of  the 
whole  of  the  engineering  and  part  of  the  clectiical  engineering  staff. 
The  engineering  staff  is  employed  in  training  (free  of  charge)  students  for 
nuiniti(ms  work.  The  workshoj)s  of  the  college  are  being  used  for  this 
])urix>se.  and  in  addition  a  new  worksho])  has  been  fitted  up  in  the 
engineering  department.  Both  day  and  evening  classes  for  the  training 
of  munition  workers  are  being  carried  on.  and  alxjut  2.50  workers  have 
already  lx»en  trained  who  have  obtained  enijiloyment  in  Edinburgh, 
(Jlasgow  and  other  muniti(m  centres.  The  engineering  staff  arc  also 
assisting  in  organising  the  developni?n!;  Oi'  the  making  of  munitions 
in  the  south-east  of  Scotland,  and  «ome  of  the  finer  instruments  wanted  at 
(lie  fron(  are  being  made  partly  in  the  college,  and  ])artly  in  the  workshops 
belonging  to  the  Royal  Scottish  Museum  under  the  direction  of  the 
college.  In  order  to  facilitate  this  work  the  governors  have  decided  to 
close  (he  second  and  (bird  year  day  courses  in  engineering,  the  first  year 
lieing  carried  on  as  usual.  In  addition,  experimental  work  is  being  carried 
on  in  the  electrical  engineering,  mining  and  mycologj'  departments  for 
.some  of  the  Scientific  Committees  e:n)»lovcd  by  the  Gove-nment.  The 
chemi.stry  department  have  just  completed  some  experiments  they  were 
asked  to  undertake,  and  are  shortly  going  to  take  up  so:ne  new  scientific 
work  for  (he  (Jf)vernment.  Besides  the  first  year  engineering  coiu".<e,  the 
day  courses  in  the  chemistry  department  are  being  carried  on  as  usual, 
as  also  the  whole  of  the  evening  classes  in  scientific,  technical,  trade, 
commercial  and  literary  subjects.  The  total  number  of  students  is  much 
less  than  in  former  years,  a  very  large  number  both  of  day  and  evening 
students  having  enlisted  in  H.M.  Forces. 

Xnrthiimpton  Polytfrhnic  InMitutc. — F'or  the  current  session  the  courses 
of  lectures  by  siiecialists  which  have  been  given  in  recent  years  in  the 
eh'ctrical  and  mechanical  engineering  departments  could  not  be  con- 
tinued because  all  the  specialists  qualified  to  give  those  courses  were 
found  to  be  too  absorbed  in  war  service  work  of  one  nature  or  another  (o 
devo(e  (he  necessiry  (inie  (o  sueli  lec(ures.  The  only  new  feature  is  a 
glass-workers"  coursi-.  for  whidi  it  was  antici])ated  that  .a  demand  would 
exist  owing  (o  (he  disdirbance  in  (he  fine  glass  trade  for  chemical  and 
other  ])ur|Mise.s  which  has  l)een  cau.seil  by  (he  wididraw.'.l  of  (he  CJermau 
supj)lies.  The  effect  of  (he  war  on  enrolments  has  been  more  serious 
(ban  in  (he  jireceding  session,  and  bo(h  in  the  day  r.nd  the  evening 
courses  it  practically  amounts  to  the  wifiidraw;:!  from  the  courses  of 
stiulents  of  IS  years  of  age  and  upwanN.  ;;lthi>ugh  the  limit  of  age  for 
enlistment  is  10.  The  majority  of  (he  .senior  students  of  the  engineering 
day  counses  have  received  commissions  or  have  otherwise  enrolled  for 
some  form  of  national  .service  in  connection  with  the  w.-.-.  The  new 
enrolments  of  first  year  sdideiUs  have  been  seriously  affi\;ted,  as  (he 
'M'l'b<  M  were  nearly  all  of  Iti  or  17  yea~sof  age.  ins{ead 

"f  ''a\  i  number,  as  in  ordinary  (ime.s,  a  lr„rge  sprinkling  of 

older  men.  in  t  lie  evening  ctuirses.  s(uden(s Of  18  and  upwards  who  have 
nut  enlis(4Mi  in  (he  new  armies  or  received  commissions  in  (hem  are 
working  overtime  in  munition  factories,  and  are  (iui(e  unable  to  a((ond 
(he  even-'ig  ciasHos.  The  cons<M(iienc(>  is  that  the  senior  classes  .are 
<le].Iet«s|.  although  (he  fall  in  (he  inimher  of  individuals  enrolled  as  com- 
|)are<l  with  (he  corrc'^jMinding  <late  of  last  year  is  only  .some  13  or  14  jk>.* 
cent.  It  is,  however,  anticipativl  (ha(  (his  percentage  will  increr.se  a,s  the 
wssiem  progrwwca.  The  engineering  workshops  are  engaged  in  (he  man  i 
fftc(urc  of  muni(ion«.  at  which  lw>th  (he  day  and  (he  evening  s(iiden!< 
aMi«(.  and  spisial  war  service  work  is  also  being  done  by  tlie  skillei  st;iT 
of  the  Ins'  more  than  one  (Jovernment  dejvirt:nent.     In  fact. 

the  whole  -  of  the  Tns(itu(o  (in  equipment  an!  ]>er.s.innel)  arc 

practically  at  the  serviee  of  the  (;overnment  for  .iny  wo-k  which  it  is 
jM^ssilile  to  undertake.  Several  hundretls  of  (he  artilierymen  in  the  new 
armies  have  attondo<l  for  special  (ochnical  classes  during  (he  vaca(ion 
nmnths  and  nr.\    '     '  M  '  "  mdhvl. 

Thr  Jioyul  7  ,1  rejxirtsNhat  (hc-e  are  no  new 

features  to  record  tins  year  so  far  a-s  the  courses  in  engineoring  and 

)>hy,-ical  science    .r ncerned.     Over  l.'QO  students  have  ioine<l  (ho 

Army,  and  in  ■'  i  large  number  are  engaged  on  munition  work. 

From  1     ''    '  would  appear  that  th<-  numb*-'  of  t  -  of 

(he  C(^]]  ..(■  .vcrvici    i'^  e.\cee<l"il  mily  by  (he  n  .  'ill 

Cambridge  and  et|ualle4l  only  l>y  (he  mmil>er  from  Oxford. 
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COMMERCIAL  TOPICS. 


Municipal  War 
Allowances. 


ment  of  the  trade  of  Hunan,  hitherto'aini'  '     <[ 

the  Gcrma,n.s.     1'he  future  bnportancc  <<i  •a* 

increased  interest  to  any  statement  from  persons  in  the  poaitiun  o£ 
Mr.  Riddle,  who  have  gone  over  the  ground        '  '  .riAde  their 

deductions  from  the  situation  which  e.\i.sting  ■  iM  create. 

or  intensified. 

*  *  m  * 

A  large  number  of  the  employee*  of  Loei" 
Authorities  sen-ing  with  the  Colours  are  re- 
cipients of  a,'.lowance8,  and  ;•  'o 

learn  that  certain  L.G.  Board  auditors  have  chali ,    -  i..     lity 

of  these  allowancos.  On  the  outbreak  of  war  mr.ny  cithorities 
decided  to  make  liberal  provision  for  those  servants  who  patriotically 
responded  to  their  country's  call.  As  time  progressed,  more  and 
more  men  joined  H.M.  Forces  a  ad  incieasingly  large  sums  arc  being 
paid  as  war  allow?.nc2S  by  the  Councils.     A<   "  .vho  have  been 

told  off  to  investigate  the  matter  seem  to  these  heavier 

payments  illegal.  Acting  upon  the  auditor's  rejwrt,  Shoreditch 
(London)  Borough  Council  ha.s  adopted  a  revised  scale  and  in  future 
will  pay  combatants  such  an  amount  as  will,  together  with  the  sum 
of  7s.  and  the  wife's  net  separation  allowance,  make  up  the  amount 
of  the  ordinary  weekly  wages  paid  to  the  combatant  by  the  Council 
when  he  was  in  their  employ.  Other  authorities  have  revised  their 
scale  of  allowances,  and  Shoreditch  may  be  taken  as  a  typical 
example  of  what  is  regarded  as  correct  practice  in  this  important 
matter. 

i(c  t  «  0 


Wnmpn  Tram        '^^^  decision  of  the  London  Commissioner  oi 
-,     J     ,  Police  to  issue  licences  to  women  as  conductors 

Conductors.  r         ,  ■  -n      ^  1      1      1  il 

of   stage   camp.ges   will   be   regarded    by   the 
Municipal  Tramways  A.ssociation  as  tlie  direct  result  of  its    recom- 
mendations at  the  2,nnual  conference  recently  held  in  London.     The 
fact  that  women  have  been  for  many  months  past  acting  as  tram 
conductors  upon  the  chief  provincial  tramway  undertakings,  a,nd 
that  they  have  given  complete  satisfaction  in  this  capacity  practically 
plac(d  the  London  Coimty  Council  in  a,n  anomalous  position  in  the 
passive  attitude  which  it  had  taken  up  v.ith  regard  to  female  labour 
on  its  cars.     We  thinkwe  are  right  in  stating  that  the  majority  of  the 
provincial  concerns  are  conducted  upon  more  business  lines  than  is 
the  case  in  the  Metropolita,n  e.rea.     Whether  it  is  that  the  munici- 
ppJities  take  a  keener  interest  in  the  conduct  of  this  particular  branch 
of  business  we  do  not  know,' but  they  have  since  the  outbreak  of  war 
taken  steps  to  release  men  of  military  age  by  giving  women  ojjportu- 
nities  of  taking  their  places,  at  £,ny  rate  as  conductors.     It  seems  to 
be  argued  that  the  conditions  prevailing  on  the  London  cars  at  the 
present  time,  particularly  as  a  restricted  service  is  given  and  over- 
crowding is  a  daily  occurrence,  are  totally  unsuited  to  the  emi)loy- 
ment  of  female  labour  in  the  cajjacity  of  conductors.     In  the  initial 
stages  it  is  proposed  by  the  London  County  Council  to  engage  women 
only  for  the  trailer  and  single-deck  cars.     It  will  be  interesting  to 
note  the  results  of  this  experiment.     In  any  event,  we  imagine  that 
in  the  present  recruiting  mood  in  which  the  public  finds  itself  the 
men  will  get  little  or  no  sympathy  if  they  make  representations 
generally  to  oppose  the  employTnent  ol  women  as  conductors  through- 
out the  service. 


p,  .  ,  More  than  ever  our  future  trade  with  China  has 

l.nina  ana  ^^  ^^  considered  from  the  point  of  view  of  Japan's 

Japan.  nearness  to  that  country,  and  to  the  possibilities 

of  Japan  being  in  the  position  to  enter  the  field  for  the  supply  of 
China's  requirements  on  a  sufficiently  large  scale  to  become  a  real 
competitor  with  Britain  and  the  British  Empire  in  filling  China's 
orders  on  China's  terms.  Japan  is  in  unquestionably  a  favoured 
position  in  regard  to  this  trading,  for  besides  the  great  value  of 
proximity  there  is  also  the  comparative  similarity  of  race,  religion  and 
language  which  must  have  a  favourable  influence  on  the  ])osition. 
In  this  connection  the  remarks  of  Mr.  W.  O.  L.  Riddle,  the  new 
President  of  the  Birmingham  District  Electric  Club  (given  on 
another  page)  arc  of  considerable  interest,  and  the  reitort  of 
Mr.  E.  F.  Crowe,  H.M.  commercial  attache  at  Tokyo,  will  be 
perused  with  interest,  as  will  also  the  report  from  Mr.  V.  L. 
Savage,  the  British  Consul  at  Changska,  who  deals  with  the  develop- 


Halfpenny 
Postage. 


It  is  with  every  satisfaction  we  r.-e  able  to  ncord 
that  in  the  House  of  Commons  on  Thursday, 
almost  before  the  ink  was  drj-  on  our  issue  of  the 
22nd,  the  Postmaster-General  accepted  an  amendment,  prop-'  '  ■' 
Sir  W.  Byles,  to  the  Postal  and  Telegraph  Rates  ( Statutory- 
Bill  (set  out  in  our  last  issue  p.  106),  that  the  rate  of  postage  tor 
packets  of  printed  matter  should  remain  as  now,  namely.  2  ozs.  for 
-kl.,  with  an  additional  |d.  for  every  2  ozs.  or  fraction  of  2  ozs.     By 
securing  the  consent  of  the  Chancellor  of  the  Exchequer  to  this 
amendment  the  Postmaster-General  has  saved  his  Depiirtment  from 
extreme  ridicule.     The  anomalies  set  up  by  sec.  1  sub-sec.  (a)  of  the 
original  bill  were  of  the  most  extraordinarj-  kind,  and  it  is  almost 
inconceivable  that   a  practical   man,   acquainttxl   with   the  postal 
business,  shoidd  have  assumed  for  an  instant  that  the  State  revenue 
would  benefit  by  the  proposal  as  originally  set  out.     .At  vf 
trouble  the  exactions  of  this   -ub-section  coidd  have  been  :■. 
itself  a  strong  condemnation  of  the  proposal,  but  the  fact  that  the 
easiest  way  to  overcome  the  principal  anomaly  would  bi-  to  - 
work  to  be  printed  and  posted  abroad  shows  how  very  little  ^ 
acumen  is  brought  bv  a  British  Minister  of  State  to  bear  upon  the 
consideration  of  such  important  questions.     The  Chancellor  of  the 
Exchequer  assumed,  we  understand,  that  he  would  obtam  a  revenue 
of  £400,000  as  the  result  of  his  proposal.     It  must  be  obvious  to  the 
merest  tyro  in  such  matters  that  this  is  an  entirely  illusor>-  h?ure.  for 
which  no  legitimate  justification  exists,  and  this  b»Mng  so  the  I  ost- 
master-General  (with  him  the  Chancellor  of  the  ExcheiiuorJ  has  been 
well  advised  to  accept  the  ametulment  of  Sir  W .  Byles.     It  is  to  be 
regretted  that  another  amendment  fixun  the  sjimo  source  could  not 
be  accepted,  but  this  particular  point  we  do  not  feci  di  ^ixv^^l  to  laU>ur 
It  is  svfficient  tu  sav  tha^  a  larger  numlK-r  of  trade  a.ul  other  journal 
will  be  seriouslv  aftected  and  handicappe.1  by  the  now  nite.    This, 
however,  will  be  avoided,  it  is  to  be  fcartnl.  in  many  oases  by  curtail- 
in-  the  amount  of  ex^KMisive  matter  and  illustrations  which  now  gvi 
to  make  up  n.anv  high-class  educative  trade  pubhcations, 
way  the  hands  of  the  technical  education  oKx-k  aiv  .^>    Ivwk 
possiblv  the  exigencies  of  the  financial  situation  will  l«  the 


po 


In  this 

L>t  Iviok;  but 
Post- 
mast^-G^^ral-T  justification  in  this  jwrticular  instance.  It  is  well 
at  this  stage  to  point  out  that  as  soon  as  the  new  Postal  and  1 .  - 
Rates  Act  comes  into  force  the  cost  of  letter  ix>stago  must  U^ . 
considered  bv  trade.-s.  What  can  now  be  sent  for  l^^;. '"Y,, ^  '^ 
or  3d  or  •>d  as  the  case  mav  be.  and  it  is  essential  that  tho»e 
who  hmidle^la'-ge  quantities  of  c-orrvs^Knulence  ^^^^^f  ^^f  ""^^/^^: 
into  a  knowledu^e  of  this  change.  W  e  have  come  to  repmi  the  Pc«t 
Office  as  the  hand-nuiidon  of  enterpri-^N  and  we  must  therefore,  see 
that  an  eve  is  kept  on  the  question  of  iK)stage  m  Us  relation  to  tmde 
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when  the  war  ends  and  the  Central  Powers  are  once  more  free  to  engage 
in  competitive  trade  with  and  against  [the  British.  As  matters  will 
stand  when  the  new  Act  comes  into  force,  a  letter  from  Cornwall  to 
Los  Angeles  will  cost  no  more  than  a  letter  from  Charing  Cross  to 
Westminster,  or  from  one  street  to  another  in  any  town  or  village  of 
the  United  Kingdom.  Even  places  in  Morocco  where  there  are 
British  Post  Office  agencies  will  be  a-s  well  off,  so  far  as  the  rates  of 
postage  are  concerned,  as  the  traders  of  London,  Glasgow,  Liverpool, 
Manchester,  &c.  We  would  ask  whether  it  is  not  highly  probable 
that  some  less  pitiable  and  more  statesmenlike  method  of  obtain- 
ing revenue  would  not  have  been  more  to  the  nation's  liking  ?  No 
modification  of  the  inland  telegraph  rate  for  messages  has  been  made, 
and  the  (id.  telegram  will,  in  due  course,  become  the  9d.  telegram 
without  any  regard  to  whether  the  use  of  the  telegraph  is  im[x>-rative 
in  some  branches  of  trade  where  higUy  perishable  produce  Ls  con- 
cerned ortotheextentofthe  injury  which  this  new  impost  will  inflict 
upon  certain  sections  of  trade  that  are,  without  this  staggering  blow, 
in  a  parlous  condition,  (fertainly  trade  and  the  trader  have  little  for 
which  to  thank  the  Post  Office  De])artment,  as  at  present  constituted. 
The  necessities  of  the  case  do  not  seem  to  us  particularlj'  to  affect  the 
matter.  It  is  the  duty  of  the  statesman,  worthy  of  the  name,  to 
encourage  and  not  to  ijnpede  the  development  of  national  industry. 
There  was  never  a  time  in  the  history  of  the  British  nation  when 
this  encouragement  was  more  needed  than  at  present. 


IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  the  week  Oct.   18,  191o,  to  Oct.  23,  1915. 


In  view  of  tlie  increased  interest  which  is  Ix-ing  taken  in  the  subject  of 
the  importiition  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  hsta.  (6'ee  also  note 
at  foot  of  Exports.) 

IMPORTS. 

FoLtCESTOHB.— France :  Unenumerated.  40  pkgs. 

Grimsby.— France  :  Carbon  electrodes,  36  pkgs. ;  unenumerated,  7  pkgs. 

Liverpool.—  U.S.A.:  Unenumerated,  72  pkgs. 

LouDoti.— U.S.A.:  Elec.  machinery, £3,498;  carbon  candles,  £70  ;  elec.  lamps, £1.925: 
telephone  materials,  £398;  wire  and  cable,  £258;  unenumerated,  £3,160-54  pkt;?. 
Holland-  Elec.  lamps,  £2.862-77  pkgs.;  lamps  parts.  £75;  elec.  machinery.  £54; 
unenumerated,  £181.  France:  Elec. lamps,  £696;  carbon  candles,  £415;  unenumerated. 
£74  -6  pkpf..  Denmark:  Unenumerated.  £493.  /taly :  Elec.  machinery.  £650  :  wire 
and  cable,  £880  ;  elec.  cables,  12  pkgs. ;  unenumerated,  £219.  Sweden  :  Elec.  machinery, 
£36.     Spain  :  Telephone  materials,  £10. 

Canada.     Wire  and  cable,  £189. 

Southampton.— Frawf.-  Elec.  lamps,  8  pkgs. ;  unenumerated,  38  picps. 


unenumerated.  £27. 

T^  .......       .«  4       /T.Qn  C.i 


A/..- 


EXPORTS. 

1*0  Australasia.— Auckland :  Elec.  machinery,  £190; 
bourne:  Wire  and  cable,  £45 :  elec.  machinery.  £7":^  "• 
Unenumerated,  £1,312.     Wellinston :    Elec.  mscV 

Brhbane:   Unenumerated,  £908.     Chrislchurch :    \j:  <_ 

machinery.  £28  ;    unenumerated.  £42.     Hobarl :    Uneni.  :  ;;00.     Lytteiton  :    Un- 

enumerated, £34.     Adelaide:  Elec,  maohinory.  £383  ;  ui  d.ttAl.     Fremantit : 

Wire  and  cable,  £108;  un-  •  i.£83.     Launceston  :  U:,c:,u:i.crated,£83. 

Africa.-  Durban :     Ui  d,    £275.    Port    Elizabeth:     Uncnumcra'ed.    £63, 

Cape  Town :  Unenumeralt  . ,  t,iu,  , 

EayvT.—Alexandria:    Unenumerated,  £396.    Port  Sudan:    Elec.  machinery,  £250 
Po'lSaid:  Unenumerated,  £230. 

South  and  Central  America. — Buenos  Ayrts:    Unenumerated.  £26.     VuiparaiK 
Unenumerated,  £1 16. 

63.     Boiton  :  Elec.  machinery.  £2.000. 

25. 

'•,£72;  unenumerated, C42. 


U.S.A.-  New  York:  V 
Cauada.-' Montreal :  U 
Holland.     Awslcrdani :  v^ 
SvAin.     Seville :  Uncnumct 
Norway.    Chrnliania :  Wi; 
SviRDEti.- Stockholm  :  Une;, 
India.  Ceylon,  Indo-China 
£158;    unenumerated,  £544.     Cal<.utla: 
Miiilrns :   Unenumerated,  £99.     Ctyhn 
1  ted,  £57.    Sincaporr:  W 

i  mery.  £65.     Bankoh :    V, 

■ii'  I      L.r  L.  machinery,  £17.    Penaii^ 
enumerated.  £55. 


'M99. 


Elei 
Wi. 


rri.KMitHTr.     Hjml . 


Ev. 


..,'l,:r,/»f. 


At"','  :>ur:'^''f:jf*:  . 


U: 


China. 
Japan. 
West  It 

//    ,/  Konp :  Unenwm 
.■.•  Elec.  I. 
inidtid  •  \ ' 

Italy, 

Gkkijcr 

Fk- 

EInc. 

Uncni.;,.  , 

(jiitoii :  Wirt.i' 
Salonica :  V 
";'/.'..•    Ele( 
.  £190; 

C605. 

ir.I.  f.117 


umeiat«u,^U^ 


cr.it«>],C15. 


FOREIGN  GOODS  (<iuty  \nn<\ 


Hong  Kong:    Unenumor,ito<i.  £:i  1      .";■.•, 
Unenumerated,  £39.     Auckland:   U 
Genoa:    Unenumeiated,  £267.     Mu. 
£21.    .Syrf/i^y.-  Unenumerated,  £9,     Wt/.'.vJi.VH  , 


fi  'n 


Ulie!iUi>i«ldt«0.  bi  V. 


w     l;^ni| 


E,c 


IN  TRANSIT. 

Melbourne:    Elec.  lamps,  £742.     u...    ...,       bi.      '  >. 

lamps,  &c,,  £3,480.    Shanghai  :  Elec.  Lamps.  &c..  £1 .330. 

NoTK.— -Tho  large  iuiinlH>r  of  itoms  in  thcw  ofljri.il  reUi.'ns  tin-lor  (lie 
n)islo;ulin,i!:  lu-aiiing  "  »inonuiin<r.i(<Mi  "  MnU-  to  wlwt  i»  dpfcritiod  no 
*  «l«ctiicul  gooUa  "  ttud  "  elcctriwd  niatcriaU,' 


LEGAL  INTELLIGENCE. 


Secret  Process  for  Making  Filaments. 

A  settlenient  w».s  announced  in  Mr.  .Juuitice  Darlings  Court  on  Monday 
in  the  .special  jury  case  Harrison  v.  Ottley  and  others,  relating  to  an 
agreement  for  the  purchase  of  .a  secret  process  for  the  manufacture  of 
metailic  filaments;  for  incandescent  electric  lamps. 

When  an  ajiplication  in  the  case  was  made  recently  it  was  stated  that 
Mr.  Harrison  was  suing  Sir  .Jolm  Ottley  and  the  other  defendants  for 
allcgwi  breach  of  agreement,  and  that  their  principal  defence  was  an 
allegation  that  plaintiff  had  not  proi)erl\-  dLsclosed  the  process  for  the 
puipose  of  a  test. 

(,'ouniiel  now  announced  that  the  case  had  been  settled  on  terms  that 
would  be  endorsed  on  their  briefs,  with  a  judges  order  if  necessary. 


Diamond  Coal  Cutter  Co.  v.  Mining  Appliances  Cc. 

On  tlic  20th  iii<l.  the  Court  of  Appeal  (the  Master  of  the  Rolls  and 
Ix)rds  .Justices  Bankcs  and  Warrington)  delivered  judgment  in  an  appeal 
by  plaintiffs  from  the  refusal  of  Mr.  Ju-stive  Eve  to  restrain  defendants 
from 'making  threats  of  legal  proceedin<is  in  respect  of  alleged  infringe- 
ment, under  sec.  3*5  of  the  Patents  and  Dcsiims  Act.  The  Mining  Ap- 
pliances Co.  had  purchased  the  manufacturing  and  selling  rights  of  a 
jjatent  for  a  coal  conve5'or  and  single-stroke  compressed  air-driven  motor 
and  mechanical  driving  gear  for  electric  power  under  an  exclusive  licence. 
The  company  had  obtained  the  rights  from  one  Eickhoff,  a  German 
patentee.  Sinro  the  outbreak  of  war  they  had  wTitten  to  customers  of 
the  Diamond  Coal  Cutter  Co.  warning  them  to  exercise  caution  if  they 
were  approached  In'  any  firm  offering  conveyors  or  motors  similar  to 
those  of  the  writers,  and  saying  that  "  under  tjie  special  powers  given  by 
their  licence  "  they  would  prosecute  without  hesitation  all  offenders.  As 
a  matter  of  fact  no  proceedings  had  been  taken. 

]n  giving  judgment,  the  Mastkk  of  the  I^ou.s  said  that  the  action  waa 
brought  to  as.sert  and  enforce  not  a  common  law  but  a  statutory  right. 
The  Act  conferred  on  a  per.son  aggrieved  a  right,  where  any  person 
claiming  to  be  a  jwtcntce  of  an  invention  threatened  him  with  legal 
proceedings  or  liability  in  resjK-ct  of  an  allegeil  infringement  of  a  patent, 
to  bring  an  action  and  obtain  ati  injunction  again.st  the  continuance  of 
sue!)  thri-ats.  "  Patentee  "  was  defined  as  "  the  per.son  for  fhe  time  being 
entitli'tl  to  the  benefit  of  a  ])atent.""  He  thought  it  clear  that  a  mere 
licensee  was  not  a  jtatentee  within  the  meaning  of  sec.  36  of  the  Act.  If 
he,  not  being  a  patentee,  claimed  to  be  a  patentee,  he  might  be  within 
sec.  3(5,  but  not  otherwise.  The  question  in  the  case  was  whether  de- 
fendnntH.  who  wore  not  patentees,  had  by  reason  of  two  letters,  brought 
tluuiKclves  withiji  sec.  36.  On  a  fair  construction  of  the  letters  defend- 
ants had  told  the  truth— namely,  that  tliey  were  not  the  patentees,  but 
were  exclusive  licensees — and  the  proceedings  were  expressly  state*!  to 
be  uiider  their  Uccuce.  That  being  so,  they  were  not  liable  to  an  action 
under  sec.  36.  although,  of  course,  they  might  be  liable  at  common  law, 
but  only  if  malice  cotUd  be  proved. 

The  lyonns  .Iistices  also  delivered  judgments  to  the  same  effect  and 
the  api)eal  was  dismisse<l  with  costs. 


^ewhouse  and  others  v.  Norihern  Light,  Power  «&  Coal  Co.  ^Ltd.) 

Ljjst  week  Mr.  .lu.'Jtiee  Younger  delivered  judgment  in  this  case,  in 
which  certain  bondholders  of  tlie  company  sought  an  order  to  com|>el  the 
company  to  call  a  meeting  of  the  b<indliolders  to  deal  with  the  question 
of  lh«'  removal  of  Uie  trustees.  In  tlie  course  of  his  judgment  his  I>ird- 
.sliip  sai<l  the  directorg  asserted  that  their  refu.sal  to  comply  with  the 
re<juisition  was  not  wTongful.and  while  not  admitting  that  the  re(juisition 
WJis  valid,  they  said  that,  whether  valid  or  not.  plaintiffs  were  not  en- 
tilled  to  claim  relief  for  the  ]iur|)osc  of  enforcing;  it.  After  reviewing  the 
f.i.  t-  hi  \\.>s  of  opinion  that  jiIaintilTs  thro.iL'hout  had  btH'n  subst^intially 
1  ulii  .iii'i  ii>  (endaiU.x  wronjf.  Heeould  serve  no  useful  purjHfse  in  ordering 
tlie  ineetmu  to  Ik-  iield  now.  but  plaintiffs  were  entitled  to  a  declaration 
that  tlu'  eoinpany  was  Ixmnd  to  convene  the  meeting  of  Ijondholders  in 
t-ompl.anco  witli  tlie  requisition,  and  tlie  company  would  have  to  pay 
the  costs. 

Bcattie  v.  Barton  Wright. 

Lrt^it  V.  '  ire  Mr.  .luslK-e  Kuliey  and  a  special  jury,  Mrs.  K.  Beatf  ie 

wa.i  aw.i:       .   L,^.  Is.  as  damages  for  injuries  cau.st^l  by  neglijjent  eK"C- 
trieal  Iriatment  for  rheumatism.     Plaintiff  alleged  that  she  su.-^tainod 
Imrns  winch  laiil  her  u|>  for  so\Tral  weeks.      Defendant  contendi'd  '"    * 
i(  >\n\\  an  accident  a.>*  was  alleged  occurred  plaintiff  <lid  not  take  j' 
care. 

For  plaintiff  Dr.  C.  Ooldlxirough  saitl  there  had  never  bcHMi  a  case  of 
burning  at  Si.  Thomas'  Hospital,  whore  electrical  treatment  was  uaed. 

iVfeiidant  «ai<l  he  wa*  the  managing  direct«»r  o{  the  Radium  Kl'—*'^" 
Kmanat:on  C<'.  (Ltd.).     He  h.ad  had  14  or  15  years"  ex}x?rie.nco  of  el' 

I"   iiilitT  was  told  if  the  heat  bt^canir  '  .rtably  «  iMii 

'.  and  th.n  the  current  woiUd  Ix  1.      In  tli'    14 

years  lie  iiad  tr\-ated  y.OOO  ])atient8, and  about  120,U0U  trealinentss  had 
Ix^-n  applir<l. 

The  jury  returnwl  a  verdict  for  plaintiff  for  i4H.  Is.,  made  up  of  £38.  Is. 
'  11  ,,i,j   £jy  fyj.  jj^  Buffering.     Judgmeut    waj«  given 
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Ill 


BUSINESS   NOTICES. 

Mr.  J.  F.  Avila,  A.M.I.E.E.,  A.M.I.Mech.E.,  has  been  appointed 
works  manager  at  the  Birmingham  works  of  Simplex  Conduits 
(Ltd.).  Some  changes  have  recently  been  made,  and  the  largo 
amount  of  munition  work  the  firm  is  engaged  on  necessitated  Mr. 
AvUa  leaving  London  at  short  notice.  For  the  last  nine  years  he  lias 
acted  as  London  manager  to  the  company,  and  has  been  in  touch 
with  many  electrical  men  in  the  London  area.  He  regrets  that 
his  hurried  departure  prevented  him  taking  leave  of  the  majorit}'  of 
them. 

Electricity  Works  for  Sale.— Messrs.  Whcalley  Kirk,  Price  &  Co., 
40,  Watling-street,  London,  E.G.,  advertise  for  sale  an  electricity 
supply  station,  with  an  output  of  about  :},000  k.v.a.,  three-phase, 
50  cycles,  3,000  v.,  transforming  to  1,400,  500  and  220  v. 

Arc  Lamps  for  Sale.— Messrs.  John  Barnes  &  Co.  (Ltd.),  20, 
Finchley-road,  London,  N.W.,  have  about  40  a.Q.  arc  lamps  for  sale. 

Patent  Development.— The  proprietor  of  patents  Nqs.  24,702/1908 
and  24,708/1908,  for  "  Improvements  in  seal  fastenings,"  desires  to 
enter  into  arrangements  for  exploiting  same  in  this  country.  Com- 
munications to  Messrs.  Haseltine,  Lake  &  Co.,  Chartered  Patent 
Agents,  28,  Southampton-buildings,  Chancery-lane,  London,  W.C. 

The  proprietor  of  patent  No.  24,718/1905,  relating  to  "  Wireless 
telegraphy,"  desires  to  sell  same  or  to  gtant  licenses  thereunder. 
Applications  to  Messrs.  Boult,  Wade  &  Tennant,  Patent  Agents, 
111  &  112,  Hatton  Garden,  London,  E.C. 

BANKRUPTCIES,  &c. 

Claims  agains'  Herbt.  Page  (trading  as  Smeeton  &  Page),  electrical 
engineer,  63,  Queen  Victoria-street,  London,  E.C,  are  to  be  sent  by 
Nov.  6  to  Mr.  E.  S.  Grey,  Bankruptcy-buUdings,  London,  W.C, 
jjreparatory  to  the  payment  of  a  dividend. 


ELECTRICiTY  SUPPLY. 


EXTENSIONS. 

Coventry. — Although  important  extensions  of  the  generating  plant 
and  mains  have  recently  been  carried  out  it  was  reported  to  the  Council 
on  Tuesday  by  the  Electric  Light  Committee  that  further  additions 
will  be  necessary  very  shortly. 

The  Manager  (Mr.  G.  Tough)  has  received  a  letter  from  the  Daimler 
Co.  stating  that,  in  the  near  future,  the  company  would  probably  require 
a  further  supply  of  power  beyond  that  for  which  they  have  alreadj'  made 
application.  To  be  able  to  accede  to  this  application,  it  will  be  necessary 
(in  the  opinion  of  Mr.  Tough)  to  carry  out  further  extensions  in  addition 
to  those  in  progress,  and  lie  estimates  the  additional  cost  at  about  £30,000. 

The  Chairman  and  Manager  have  been  authorised  to  ascertain  from 
the  Jlinistry  of  Munitions  whether,  in  the  event  of  the  Corporation  under- 
taking the  further  extensions,  the  Government  will  make  a  similar 
financial  arrangement  to  that  made  in  reference  to  the  extensions  now  in 
progress. 

Gravesend. — Last  week  the  Electrical  Committee  reported  that 
they  could  not  see  their  way  to  extend  the  mauis  so  as  to  give  a 
supply  of  electric  curi'ent  for  X-ray  ajjparatus  at  the  hospital,  on 
account  of  the  cost  of  the  extension  and  the  uncertain  duration  of  the 
supply.     The  matter  was,  however,  referred  back. 

Leicester. — The  Electrical  Engineer  recommends  the  installation 
of  two  additional  water-tube  boilers  at  the  Lero  generating  station. 

The  estimated  cost  of  the  boilers  and  incidental  work,  including 
foundations,  bunkers,  telpher  track,  &c.,  amounts  to  £11,256,  and  the 
Tramways  Committee  recommends  the  Council  to  authorise  the  execution 
of  the  works  and  the  i^ayment  of  the  cost  tiiereof  out  of  the  tramways 
reserve  fund. 

The  Electricity  Conmiittee  has  increased  the  wages  of  the  shift  engi- 
neers by  5s.  per  week. 

London  County  Coun'cil. — On  Tuesday  sanction  was  given  to  the 
Poplar  Borough  Council  borrowmg  £3,688  for  electricity  mains. 

The  County  Council  have  made  a  new  regulation  providuig  for  an 
annual  inspection  of  the  electrical  and  heating  installations  at  garages 
in  respect  of  which  the  Council  has  agreed  to  additional  cubical  extent 
under  sec.  17  of  the  London  County  Council  (General  Powers)  Act.  I90S. 

It  is  proposed  to  make  arrangements  for  the  use  bj^  electric  lighting 
undertakers  of  the  Council's  subways,  and  the  charges  made  in  con- 
nection with  such  use,  and  also  in  respect  of  the  use  and  supervision  of 
pipes  or  wires  existing  in  the  subways  on  May  4, 1915,  and  in  respect  of 
the  use  and  supervision  of  pipes  or  wires  laid  in  the  subways  subsequently 
to  May  4,  1915. 

Plymouth. — Extensions  of  mams  are  to  be  made  in  order  to  supply 
prospective  consumers  ia  three  streets.  • 


Sheffield.     The    Kirctrio    Supply    f. 
action  of  the  getieral  manager  (Mr.  S.  K.  J  r 

materials  and  work  in  connection  with  t\.  I 

station  and  plant,  iinioun' 
furth(!r  sum  of  £7,000  on  < 
pleted  in  time  for  the  new  plant. 

Mains  arc  to  b<;  extended  in  variou-  • 

£2,200.     The  committee  has  instructed  .M  r 

increasing  the  accommodation  for  coal  storagi;  at  Nrvpiieriil.  and  tat  gff>l 
iiandlin-^  plant,  at  a  cost  f.f  £f»,fXX). 

The  General  Manager  has  exj>erienced  difficulties  ii. 
of  coal,  and  he,  together  with  the  chairman  of  th  i 

authorised  to  make  inquiries  regarding  what  mot. 

for  quick  deh  very  with  power  to  purchase  one  or  more  U/rrit*  ^  vju>i-ivrTil 
necessary. 

Three  guincis  is  to  )»(•  contributed  tr)wards  ihe  . 
Vehicle  Committee  of  the  IncoriMjratcd  MunicijKil  1 , 

Walthamstow. — The  Lighting  Committee  recommend  t  g 

of  an  additional  cable  to  the  new  works  in  Fulboume-road  of  the 
Fuller  P^lectrical  Co.,  at  a  cost  of  £424. 

The  committee  is  considering  the  advisability  of   in«t)»lfins  wnter 

softening  plant  at  the  electricity  works,  and  it  ( 

the  10-ampere  street  arc  lamps,  and  the  muI  ^ ..n 

filament  lamps  on  the  tramway  routes. 

The  Finance  Committee  has  approved  the  pr  ''■     ]  .  .u.:~.. 

Committee  with  regard  to  the  wages  of  chariie  e  t 

45s.  per  week,  rising  to  5.5s.  per  week  by  aiu  .. 

and  to  the  wages  of  switchboard  attendants  1.     _  ^, 

rising  to  40s.  per  week  by  annual  increments  of  2s.  (ki. 

West  Ham. — The  Corporation  are  recommended  ' 
Committee  to  invite  tenders  for  the  supply  of  an  r 

for  the  electricity  works. 

Willesden. — The  L.G.  Board  has  authorised  the  Council  to  nuse 
£693  for  mains  and  feeder  pillar  to  afford  an  additional  supply  to 
Messrs.  McVitie  &  Price. 

GENERAL. 

Aylesbury.  —At  the  last  meeting  of  the  Council,  the  chairman  of 
the  Electricity  Committee  (Comicillor  Elliston)  state*!  that  the 
demand  for  electric  current  in  the  Bicester-road  area  was  more  than 
was  at  one  time  anticipated. 

The  Dominion  Dairj-  Co.  were  in  need  of  more  power,  and  the  receipts 
for  electricity  had  already  greatly  increascfl  in  that  areji.  It  was  pro- 
posed to  lay  a  new  cable  at  a  cost  of  £362.  They  had  a  sni"-  ■■"■-•  -f  ♦'"i> 
per  year  for  five  years  from  fii"ms  in  the  area,  and  that  w^  n 

meet  the  capital  charges.     If  a  cable  were  laid  there  wc;  4 

on  the  present  sy.stem  of  street  Ughting  in  Bicester-r<v<«d.  !e 

the  demand  for  power  would  be  of  a  temporary  i  ' 

sumption  would  fall  off,  but  even  then  the  value  , :  ,  -t 

be  nullified,  as  the  time  might  come  when  the  question  of  other  arrange- 
ments would  be  desirable  at  thc.sewige  works. 

Belfast. — A  sub-committee  of  the  Tramways  and  Electricity  Com- 
mittee has  been  fonned  to  prepare  a  statement  of  the  capital  retiuirv- 
ments  for  electricity  services  fo^  the  next  two  years. 

Bidford-on-Avon. — Last  week  a  public  meeting  was  held  iu  orvlor 
to  consider  a  projecteil  electric  suppl\  scheme. 

The  promoters  of  the  scheme  (Messrs.  Best  &  1'  ;  ^1 

and  the  chairman  (Mr.  A.  G.  PhiMips)  explahieil  _    •  1^ 

called  by  the  Parish  tVmncil  at  the  request  of  Alcester  Kunil  founeil. 

Before  the  District  Council  would  agriv  to  sup|H>rt   the  sch •'  -y 

desired  to  know  whetliev  there  was  amongst  the  parishioners  d 

a  tlemand  for  an  electric  lighting  scheme. 

After  hearing  an  aildvess  by  Mr.  Hest.  there  wao  some  fli<otjov>ti.  s«d  * 
resolution  in  favour  of  the  scheme  was  met  by  an  ai  4 

to  support  the  ])roposal  xmless  arrangenieuti*  were  •  >* 

companv  by  which  electricity  and  gas  could  bo  pt; 
holders  fro:ii  one  ami  tiie  same  company.     Thort»  were  i.'  \»u>  m  i...war 
of  the  anuMubnent,  anil  29  in  support  of  the  seheme. 

Darwen.— The  Corporation  have  authorise*!  the  electrical  engineer 
(Mr.  C  Gamett)  to  tj.ke  an  articleil  pupil. 

Fakenham.— Mr.  C.  lAdlen,  of  Bradfortl.  has  submitted  to  the 
Parish  Council  particulars  ot  an  electricity  supiily  scheme  for  this 
district,  and  asking  for  official  supix)rt. 

Hammersmith  (London).— The  Electricit.s  i 
granted  So  ap[)lications  for  the  supply  of  electi .  tt 

lamps),  including  one  application  for  lighting  and  iiower  ai  a  tiat  rate 
of  1  d.  ))er  unit,  suppl  v  to  bo  taken  for  live  years. 

The  l)orouuh  elect  rii-al  engineer  (Mr.  (.i.  GiUvrt  Bell)  has  rt'ported  that. 
owing  to  the' increasing  ileniand  for  current  in  the  H  -.n,  by 

factories  engasied  on  munition  ;work.  the  prest>nt  fc.  ible  to 

maintain  the  full  pressure  in  that  district.  He  has*  submittctl  a  compre- 
hensive scheme  for  meeting  the  present  and  future  demands  Ln  the  north 
of  the  borounii.  involving  a  considerable  initial  outlay,  but,  iivtsmuch  as 
capital  expcmlitme  must  be  restricted  to  actual  re«piircmenta  Rt  present. 
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the  Committee  has  deferred  the  further  consideration  of  the  complete 
proposal.  An  essential  detail  of  the  scheme,  which  must  be  carried  out 
immcdiitcly  to  meet  the  present  demand,  is  for  a  new  feeder  to  he  drawn 
into  the  spare  duct  between  the  "  North  Pole  "  sub-station  and  Hythe- 
road,  and  if  this  is  now  hid  as  a  three-core  cable  suitable  for  cxtra-high- 
pressure,  it  can  at  once  bo  used  for  the  single-phase  work  and  afterwards 
connected  up  for  higher  pressure  work  under  the  larger  scheme.  A 
contract  for  carrying  out  the  work  has  been  let  to  Callendcr's  Cable  & 
Const.-u.ction  Co. 

Hornsey. — The  Council  has  decided  that  in  cases  where  current  is 
used  for  manufacturing  jjurposes  a  8])ecial  two-rate  system  should 
be  adopted  on  the  basis  of  Id.  ])er  unit  for  use  during  daylight  and 
2|d.  ])er  unit  after  daylight,  subject  in  every  case  to  the  borough 
electrica!  engineer  being  able  to  make  suitable  arrangements  as  to 
load,  payment  for  special  meter,  &c. 

Liverpool. — At  the  last  meeting  of  the  Tramways,  Electric  Power 
and  Lighting  Committee  Mr.  Russell  Taylor  gave  a  review  of  the 
past  year's  work. 

He  said  that  the  capital  exjienditure  up  to  the  end  of  lit  14  was  close 

uiwn  £2,2o0,000,  and  the  revenue  for  1914  was  over  OX) ,000,  while  the 

increased  revenue  for  the  si.x  months  eiidcfl  Jime  over  the  corresiX)ndinir 

period  last  year  was  about  £8,(KMJ.     Out  of  the  profits  of  the  undertaking', 

from  the  time  of  its  purcJiase  in  18!)(i,  the  sums  of  £802,128  had  been  set 

aside  towards  repayment  (jf  capital,  £:i!JO,0(X>  had  been  carried  to  reserve, 

depreciation  and  other  continfjencies,  and  £285,(XM)  allotted  to  relief  of 

rates,  the  contribution  for  the  latter  ])urpo.se  for  the  current  year  being 

£25,000.     There  were  about  11, 500  consumers  connected,  comparc<l  with 

10,P00  in  1 914.     During  the  year  1 914  over  48,000,000  units  were  supplied 

for  ligiiting  and  power,  and,  during  the  first  eight  months  of  the  current 

year  an  increased  output  of   over  :j,00O.0(X)  units  had  been  sujiplied,  or 

an  increase  of  about  11  jjcr  cent.     The  demand  for  electrical  energj-  for 

power  this  year  had  been  most  satisfactory,  close  on  6,000  ii.i'.  having 

been  connictetl  during  the  past  12  months.     That  the  economies  .and 

advantage;  of  electric   driving   were  receiving  greater  recognition   was 

shown   l)y  sf-veral  lart;e  and  imj.'orlant  manuficturing  firms  adoj)ting 

this  method  during  tlie  last    12  months.     In  several  eases  three-i)hase 

ivlternating  current  was  being  su])plied  through  sub-stations  j)rovided  on 

the  consumers'  jjremises.     To  assist  small  jiower  users  to  ado|)t  electrical 

energy,   motors  were  «uppli<'d   on  the   hire-])urchasc  system,   and,   to 

encourage  the  use  of  electrical  energy  for  domestic  and  other  jiutimiscs. 

suitable  ap|)aratus  for  hevting  and  cooking  was  suji|)lied  on  the  Siime 

system.     The  dcinaiul   for  electric  ovens,  radiators  and  other  heating 

U})j)aratus  had  considerably  developed  during  the  past  12  months. 

Mr.  A.  U.  Smith,  city  lighting  engineer,  reported  that  the  lighting  of 
the  city  was  carried  out  by  means  of  10,843  !amj)s.  of  which  12.513  were 
incandescent  gas,  2.(i77  fiat  flame,  551  electric  and  93  oil.  This  is  a 
large  reduclidii  (in  the  numbers  of  last  year,  and  is  <lue  to  the  decision 
of  the  Coiiiiiiiltee  to  fall  in  with  the  suggestion  of  the  CJovernment  {<> 
curtail  the  street  lighting.  Electric  lighting  ha<l  Ix-en  considerably 
curtailed,  and  the  whole  of  the  are  lighting  had  lieen  di.-icontinued  at  the 
request  of  the  Mersey  defence  authority,  the  two  incandescent  lanjps  i>n 
the;  poles  being  iJL'hted  in  lieu,  which  was  later  furthc-  curtaili-d  by  the 
lighting  of  one  lamp  on  eccii  |ni|c.  The  number  nf  electric  lamps  had 
fr.llfn  f-om  1,129  to  551. 

Loans  to  Local  Authorises,  i^'iidun  County  CoiukiI  \y.:>  n.. tilled 
llie  .Mrln.j.()lilaii  I'lorongli  Councils  that  the  ret*-  of  interest  to  be 
chr.rgod  on  loans  to  local  authorities  has  been  increased  froni  4 J  to 

")  per  cent. 

Mexborough.— Last  week  the  Elect lie  Light  Committee  re|K)rted 
to  the  Coinicil  that  they  could  not  comply  with  r-n  nppliention  fmm 
the  Mexborou'.'ii  i\:  .Swinton  Tr.vmway  Co.  for  a  hupply  of  eleetrie 
ciirrtMit  for  the  tramways,  because  it  wo'dd  involve  a  enpit.il  outlay 
Mhich  the  Comicil  could  not  at  present  undertake.  The  Council, 
however,  insf  rn<tcd  the  Committee  to  rc-onsider  the  matter. 

Pembroke  (Dublin).  On  j..  tiS  of  our  issue  of  the  15lh  inst.  we 
referred  lo  the  breakdown  of  a  Diesel  engine  at  th(,>  electricity  works. 

We  lei.rn  that  there  are  two  Diesel  engines  in  the  generating  Mt.ition, 
one  of  wiiich  was  manufactured  by  Messrs.  Willan.i  &  Ifobinson.  Victoria 
Works.  Uugby,  and  the  other  wasuf  fun-inn  make.  It  wa*  the  latter  that 
breki"  down.  The  Williiiis  Diesel  engine  hnn  jK'rformi'd  and  ih  pi-r- 
forming  its  duty  in  a  most  s,;tisfactory  nian'ier. 

Poplar  (London).— The  Elcelrieity  Committor  has  nyiin  con- 
sidered the  (|uestion  of  enabling  the  public  lighting  s(a*T  to  partici- 
pate in  the  bonus  .scheme  of  tiie  undert.'.king. 

At  present  these  men  are  on  the  CouneilH  gineral  Ht.ifT.  but  the  enni- 
niitlei-  thinks  the  jmblic  lighting  men  could  bi'  placed  on  th-  'y 

staff,  r.nd  the  rate  i>(  bunuH  on  savings  in  jiublu    lightmg  in  hp 

might  b(<  in  -reased  from  5  to  10  jier  cent.,  this  amount  to  Im-  added  to  the 
proportion  of  bonus  divi.>ible  amongst  the  junior  ollierr..  'n,!  m.i  l.i..,.i,  ,,f 
the  electricity  department. 

After  allowing  lor  payment  of  certAin  charges  on  net  !• 
theie  is  a  net  surplus  for  the  .lune  ipiartor  of  il,2H)».  an  v 
over  the  eoirespoiuiing   period  i>f    1914.     The  unit*.  -.1    l.y 

).07»i.l5(i  iniils.  or  31    jx-r  rent.,   notwithstanding  a  i  eon- 

sumiition  (or  public  lighting  of  1 1  l.9H>  units.  The  net  ine<»me  from  sales 
of  current  iucrea.sed  by  £3.3tH.).  wlnle  the  working  oxpcnditiire  inon'rix.-.! 
by  £2,300,  of  which  £1 ,2(V,)  was  due  to  the  incrc.-v.stMl  cost  of  coal.     ( iw  m;; 


to  present  .abnormal  conditions,  private  lighting,  domestic  supphes  and 
public  lighting  droj<j)ed  125,330  units,  but  there  was  the  large  increase  of 
1,201.786  units  in  ]K>wer  and  bulk  supply,  a  net  increase  of  1,076,456  units. 
Application  w,as  recently  made  to  the  L.C.C.  for  sanction  to  capital 
exjK-nditure  of  £10.188,  of  which  £6,.500  was  for  machinery  and  £3,688  for 
mains.  The  Finance  Committee  recommended  the  County  Council  to 
sanction  the  amount  subject  (inter  alia)  to  a  condition  that  the  period  of 
an  existing  loan  for  £:J,447  grante<l  for  42  vers  at  3J  per  cent,  interest, 
in  res|)oct  of  machinery  to  be  displaced,  should  be  reduced  to  15  years 
from  the  present  time,  a  reduction  of  12  years.  The  committee  were 
advised  that  the  L.C.C.  had  no  power  to  enforce  a  reduction  of  the  loan 
period  sanctioned  or  the  refund  of  unpaid  balances  in  respect  of  obsolete 
plant,  and  that  in  view  of  the  undertaking  of  the  Borough  Council  to 
provide  for  all  renewals  and  replacements  during  the  currency  of  the  loan 
out  of  revenue,  such  condition  was  \mnecessary.  After  consultation 
l>etween  the  chief  officers  of  the  Borough  Council  and  the  Comptroller  of 
the  County  Council  the  Finance  Committee  of  the  L.C.C.  recommend 
apjiroval  of  the  j>roj>osal  of  the  Borough  Council  to  meet  otherwi.se  than 
by  loan  the  estimated  cost  (£6,.5O0)  of  machinery,  .and  to  sanction  the  loan 
of  £3.f>SSi  for  mains. 

Salford. — Ajiijlication  is  to  be  made  to  tiie  L.G.  Board  for  sanction 
to  borniW  £734  to  cover  capital  expenditure  incurred  and  to  be 
incurred  in  connection  with  the  electricity  undertaking,  from 
.Sept.  12  to  Xov.  12,  1915,  in  respect  of  loans  sanctioned  prior  to 
March  12  last. 

The  Electricity  Conimittec  has  authorised  agreements  being  entered 
into  with  five  firms  for  the  supply  of  electric  current  at  tariff  rates,  and 
application  is  to  be  made  to  the  L.G.  Board  for  sanction  to  borrow  £900 
to  cover  cost  of  giving  .a  supply  of  energy  to  the  works  of  Isaac  Bury 
(Ltd.).  In  the  event  of  the  application  being  refused,  it  is  proposed  to 
prr>vide  the  money  out  of  revenue.  An  additional  feeder  cable  is  to  be 
laid  from  Trafford-road  sub-station  to  the  works  of  Edward  Wood  &  Co. 


LIGHTING  &  POWER  NOTES. 


Accrington. — The  Electricity  Committee  will  supply  electrical 
energy  to  the  Accrington  and  Church  .Joint  Outfall  Sewerage  Board 
for  power  ])ur|)oses,  subject  to  the  Bor.rd  defraying  the  cost  of  laying 
the  service  cable  from  the  nearest  main. 

Eccles. — The  Electrical  Enguieer  is  endeavouring  to  arrange,  in 
consultation  with  the  military  authorities,  for  an  increase  of  public 
lighting. 

A  subcommittee  is  considering  the  expediency  of  applying  for  the  elec- 
tricity works  to  be  deemed  a  controlled  establishment  under  the  Muni- 
tions of  War  Act. 

Mr.  F.  A.  iStjuire,  shift  cngine?r  at  the  elcctricitj'  works,  has  resigned  his 

ai>poir,tment. 

Electric  Cooking  in  Children's  Hospital.— Sheffield  Health  Com- 
mittee has  decided  to  jirovide  for  electric  cooking  at  King  Edward 
Nil.  Hospital  for  ChildriMi. 

Electricity  in  Quarry  Working.— Li  the  aimual  report  of  the 
Quiirry  Inspector  (.Mr.  II.  \\;!ker)  for  the  Scotlami  Division  (Xo.  1) 
it  is  stated  that  electricity  sjjecial  rules  were  established  at  one 
metalliferous  mine  during  the  year.  The  r.ggregate  hor!»e-|X)wer 
deiive<l  fr.un  electricity  in  the  mines  of  tlie  tlistrict  amounted  to 
321  ,  on  the  surface,  and  250;";  underground,  the  greater  part  being 
used  in  tlie  c mnties  of  Kdiniuirgh  and  Lanark. 

Guernsey.-  Holy  Trinity  Chuich  is  beijig  winxi  for  the  electr><' 
light,  and  an  electric  motor  is  to  be  put  in  for  blowing  the  organ. 

Huddersfleld.  M  the  last  meeting  of  the  Corj>oration  the  question 
of  .suppl\  iii|^  the  traniw.-.ys  with  electrical  energy  was  considenxl. 

The  Chairman  and  deputy  ehnirman  had  interviewed  the  chai'-man  and 
''<'1">'.'^  ■'  ■"  of  the  Tramways  (\miniitt<v  there<in.     The  committee 

'd«>  eo:  .111  a).pli.ation  from  Mr.  1..  B.  Holliday  for  n  supply  of 

eliM-trif  \t.\Mi  to  Niiine  new  «'X]tlosi\e  works,  and  the  borough  <d,vtricAl 
iiigiiHMr  (.Mr.  A.  B.  .Mountain)  had  re|H>rted  theieon.  The  Ministry 
of  Munitions  intimHti««l  that  the  completion  of  the  works  was  of  national 
i'ni>ort4inco,  and  lu  iucMihI  the  use  <if  .such  expedition  us  was  j»ossihIe  in 
hupplying  el<vtricHl  energy  thereto.  The  chairman  of  the  Tramways 
ComniitttH'  undertook  to  ajlviM-  his  committee  to  forego  for  the  j»resent 
t  he  su)i]i|y  by  t  he  electricity  coniniittiv  of  current  for  tramways  to  enable 
the  8upply  to  \k-  given  to  the  new  explo.sive  works.  It  was,  therefore. 
re.Holvcd  to  supply  electrical  energy  to  .Mr.  Hollid.iy.  subject  to  his 
entering  into  n  formal  airreement. 

The  \Nnr  "  '  for  ^  .supply  of  electric.d  ene-gy  to  l»e 

takon  to  A'  |,„t  ^\^(.  committee  were  um  Me  to  grant 

th<-  1. 

'  Kport  was  adopted. 

Oldham.  -The  eleetrie  Biipply  deiMrtment  h.-'-s  bwn  r-^ked  to  giv;?  a 
*'"|'Pb  I  sS|K3ncej  iV  (  I.. 

As  til'  ,  ,i<iy  overUden  m  this  district,  the  Elec- 

tricity Committ«-<-   have  arranged"  with  the    Iramwavs  Committee  to 
supply  the  elect-     ■      'r,,m  the  "1  trllv  wires'.      The  firm  will 

take  all  riski«  in  n  with  ;  .      .  ^up|.lv. 
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Westminster. — The  City  Council  is  recommended  to  cgreo  to  the 
Westminster  Electric  Supply  Corpni's  jiroposal  to  increase  on  p.nd 
after  Jan.  1  next  by  10  per  cent,  the  rates  of  charges  (3d.  per  unit  f(jr 
lighting  and  Id.  for  power)  for  supply  of  electricity  to  the  Municip;!,! 
buildings. 

Windsor. — The  Council  have  made  fresh  agreements  witli  the 
electric  and  gas  lighting  comp2.nies. 

The  Windsor  Electrical  Installation  Co.  will  suspend  the  existinj;  con- 
tract from  September  17  last  on  condition  that  it  is  allowed  to  substitute 
for  the  existing  high-candle-powor  lamps  a  lamp  of  the  type  recently  fixed 
in  the  lower  jjart  of  St.  Lconard's-road,  the  annual  charge  to  be  reduced 
from  £434  to  £314,  the  company  to  have  the  option  of  extending  tht; 
contract  so  that  it  should  have  four  years  on  the  conditions  of  old  con- 
tract when  normal  li£;htinw  conditions  are  resumed. 


TRAGTBON   MOTES. 


I 


Bexley. — The  Ministry  of  Munitions  has  asked  for  a  through  service 
of  tramcars  between  Bexley  Heath  and  Erith  as  it  would  facilitate 
the  workers  getting  to  and  from  their  work. 

The  Board  alsa  asked  tlie  Council  to  consider  whether  they  could 
arrange  for  such  a  service  to  be  run  at  an  early  date. 

As  a  result  oi  the  communication  a  conference  has  since  been  held  at 
Whitehall  between  delegates  of  Erith  and  Bexley  Coimcils  and  investiga- 
tions are  to  be  made  into  the  matter  by  a  representative  of  the  Board  of 
Trade. 

Birmingham. — An  appeal  by  the  Tramways  Committee  for  volun- 
teers to  take  the  places  of  employes  who  have  enlisted  has  met  with 
a  satisfactorj'  response. 

During  the  first  day  nearly  200  applications  were  received,  and 
altogether  over  (iOO  have  now  volunteered  for  ths  work.  The 
committee  point  out  that  in  consequence  of  so  large  a  number  of  qualified 
motormen  having  joined  the  Colours  they  arc  finding  extreme  difficulty 
in  maintaining  the  car  services  necessary  for  munition  workers.  To 
meet  the  difficulty  they  invite  applications  from  prof essional  and  business 
men  not  qualified  for  military  service  who  will  be  willing  to  learn  the 
duties  of  a  motorman  with  a  view  of  their  emploj'ment  on  Sundays  and  at 
such  other  times  as  they  may  be  available. 

L.  &  S.W.  Railway. — The  service  of  electrically-operated  trams 
between  Waterloo  and  Wimbledon,  via  East  Putney,  was  inaugurated 
on  Monday. 

In  the  new  service  the  compartment  system  of  carriages  is  retained, 
but  second-class  coaches  are  abolished.  As  the  result  of  electrification 
the  number  of  trains  run  will  be  practically  quadrupled.  It  is  hoped  that 
the  section  to  Kingston  will  be  opened  towards  the  end  of  November,  and 
the  Hounslow  section  will  follow  shortly  afterwards. 

L.C.C.  Tramways. — -As  the  Treasury  has  refused  sanction  to  the 
capital  expenditure  involved  in  the  reconstruction  of  the  horse  Imes 
between  the  West  India  Docks  and  Victoria  Park  and  those  in 
Grange-road  and  Southwark  Park-road,  the  Comicil  will  have  to 
make  them  safe  for  vehicular  traffic  at  an  estimated  cost  of  £6,250. 

Trailer  Cars. — The  Board  of  Trade  has  now  agreed  that  passenger 
trailer  cars  may  be  run  at  all  times  of  the  day  on  the  authorised  routes. 

Newcastle-on-Tyne. — Owing  to  the  darkening  of  the  streets  the 
Corporation  Tramways  Committee  has  decided  to  stop  the  tramway 
service  at  9:30  p.m.,  the  conductors  having  complained  of  strain  and 
danger. 

Women  Conductors. — Leicester  Corporation  have  this  week  de- 
cided to  eng2,ge  women  tramca.r  conductors. 

Leeds  Corporation  have  50  women  in  training  for  the  position  of  con- 
ductor. 

London  County  Council  also  propose  to  employ  women  conductors, 
but  at  the  outset  they  will  work  on  trailer  cars. 


iiiiiiiiiii 
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TELEGRAPH  &  TELEPHONE  NOTES. 


Brighton. — In  view  of  the  proposed  increased  telephone  charges, 
the  town  clerk  has  been  requested  to  report  on  the  whole  installation 
of  telephones  at  the  municipal  establishments. 

Post  Office  and  Boy  Labour.~The  annual  report  of  the  Standmg 
Committee  on  boy  labour  in  the  Post  Office  has  been  issued. 

It  is  stated  that  the  year  1914  was  the  first  in  which  it  was  possible  to 
absorb  every  boy  messenger  who  was  both  willing  and  fit  to  enter  the 
permanent  service  of  the  State.  There  was  still  a  considerable  number 
either  not  wilhng  or  not  fit,  but  out  of  5,183  boys,  2,728  were  absorbed. 
The  need  for  skilled  telegraphists  in  the  field  and  the  con.-^cquent  depletion 
of  the  staff  made  it  imperative  to  increase  the  number  of  telegraph 


learner."?,  and  the  number  of  thf«/' T^j''  .     -  ••    ■»« 

a  marked  incrciise. 

Radiotelegraph    Notes.-  It  Air.    '  ■ 

lOldridge  (rcpi'M-ntiiig  the  J-'ed-  :    N' •*"  Wr,.     :  .- 

been  granted  by  the  Ar;;;entine  Uovemment  aft,-  .  (or  the 

erection,  near  Buenos  AxTCH,  of     '   -  rflew  nt  '    ' 

is  designed  shidl  crjmniunieate  <\,  .tion  to 

or  near  New  York.  The  Poul.sen  system  w,  it  m  stated,  U)  be  em- 
ployed. The  ])eriod  of  18  monthH  It  fixed  in  the  conceMioa  for  tbp 
comple  ion  of  the  ser\ice. 

The  concession  is  for  30  ycirs,  and  ■  liogruiu  and 

those  of  authori.sed  national  reprcsfnli'..  ■-«'  fif<-ff-T»-»v«- 

anrl  shall  be  charged  only  50  per  cent,  of  the  <, 

sionaire  company  to  transmit  free  of  charge  the  oii  ni  <>i  tn« 

Argentine   Government   and   of   it.s   agent.s   in   fo-  •■»,     Tha 

salaries  and  travelling  expenses  of  the  official.-i  ent' 
tion  of  the  station  are  to  be  paid  by  the  concf-:-i 
ment  reserves  the  right  to  require  that  all  eri;  •hail 

be  Argentine  citizens.     The  company  is  to  at:  .    . ,  .  ,  ...    :«ch- 

nical  staff  of  the  Argentine  navy  to  practice  at  the  utation,  and  the 
concession  does   not   imph'  any   monoj)oly  '  '        '  '       '  ommoni- 

cation,  or  any  special  privilege  whatever,  nor,  v  :  'hc«inin2 

the  consent  of  the  Executive  Power,  may  th' 
transfer  its  authorisation  nor  enter  into  any  ar.-  i:i. 

telegraphic,  telephonic  or  radiographic  company.      Nine  ;  -  ac- 

corded the  concessionaire  to  present  plans  and  definite  de>-  .n-i.-ii.-.  aod 
commence  work  (excepting  in  case  of  force  majeure  due  to  the  Euro- 
pean war),  and  one  year  from  commencement  of  w""' 
complete  and  in  working  order  by  effective  normal   . 

between  Buenos  Ayres  and  New  York.  Otherwise  the  oncesaion  iapaea 
at  the  expiry  of  the  periods  indicated  (subject  to  the  final  decision  of  the 
Executive  Power),  the  concessionaire  in  that  case  to  have  no  claim  for 
compensation. 

It  is  announced  from  Washington  that  all  commercial  and  amateur 
radio  stations  in  the  United  States  are  about  to  be  organised  by  the 
Intelligence  Bureau  of  the  Xav\-  Department,  in  view  of  ar 
gency  that  may  arise.     It  is  further  stated  that  a  roof  et^ 
similar  to  that  employed  by  the  Admiralty  in  London  is  about  to  be 
installed  upon  the  roof  of  the  U.S.  Navy  Building  at  Washington. 


illHIli 


EMPIRE   NOTES. 


Adelaide  (South  Australia).— The  accoimts  of  the  Adelaide 
Municipal  Tramways  Trust  for  the  half-year  ended  Jidy  31  show  that 
the  total  amount  advanced  by  the  Covemmcnt  for  construction 
(including  Port  Adelaide)  is  £1,516,224,  and  £155,303  has  been  repaid. 

Revenue  was  £153.283  (compared  with  fl5T.14!>  in  • 
half  of  1914),  including  £408  (£110)  from  horst>  and  £1       -    - 
from  electric  cars,  and  £2,661  (£2,097)  from  other  sources.     < ' 
expenses  were  £95,488  (£96,581),  gross  profit  being  £oS.2^M 
8315  per  cent,  of  the  capital  cost.     Interest  on  purchase  nv  -    i 

£4.367  (£4  387).  and  an  odvance  for  construction  £26.011  it::i>.  .^  1 

sinking   fund  £23,333   (£22,976^;     and   £8.678   (£S686i    was   pi. 
renewal  fund.     Total  revenue  per  car-mile  was  Ia-254d.  (l5-020d.j,   .:   i 
expenses  were  9-447d.  (9-220d.) 

Australasia.— Kaponga  (X.Z.)  Town  Board  hr?  installed  hydro- 
electric plant,  including  a  70  b.h.p.  medium  jin^soNure  Fn-.nois  turbine 
direct  coupled  to  a  General  Electric  (U.S.  A. )  45-kw.230-volt  comjiouud 
d.c.  generator,  and  a  D.P.  battery  of  350  ampere-hours  capacity. 

Liddicombe  (X.8.W.)  Council  has  been  authorisetl  to  i - 
agreement  with  the  Sydney  CouncU  for  the  supply  by  i 
current  for  electric  lighting  in  Liddicombe 

South  Brisbane  (Queensland)  Council  his  asked  the  Government  to 
grant  an  order-in-council  to  Brisbane  Elwtric  Lightin:^  Co.  to  supply 
electricitv  to  the  nnuii.np;\lity. 

Napier  (N.Z.)  Borough  Council  proposes  to  in<t^l  tw.^  400  h. P.  pro- 
ducer gas  engines  at  their  power  house,  to  coi;^  -  ^^, 
ways,  purchise  t^vc  cars  and  extend  the  oUi  .  ^n* 
supply.  &c.     The  total  cost  of  these  works  is  put  at  l.V.„S  M. 

A  proclamation,  da'ed  Julv  21.  prohibits  the  imporiition  of  eleotnc  or 
ma<nietic  belts,  "or  anv  belt  which  is  alleged  or  intended  to  produce  a 
therapeutic  effect  by  electric  or  magnetic  inHucnoes;'  into  the  Austrahan 
Commonwealth. 

Egypt._A  consular  report  sft\-s  the  value  of  electrical  machinery 
(includuig  gas  and  petrol  enghies)  iin{Hirtcd  into  Alexandri;»  in  H»U 
in  £E(  =  .£L  Os.  0^1.  sterlins)  wa^  £153.328  (comimrwl  with  £50.793 
in  1913).  of  which  £75,575  (£(5,201)  came  fnnn  the  Uniteil  Kingdom. 
£3.704  (£20,417)  from  France.  £18.133  (£7,5iU)  from  Coraiany  and 
£34y^l  (£1,024)  from  Switzerland.  Imixirts  of  rolling  stock  for 
railwavs  and  tramwavs  were  valueil  at  £01.204  (£4l.iU0),  including 
Austri'a-Hungai*-  £35.052  (£1,520)  and  Belgiimi  £15,532  (£19.480); 
steam  en^dnes,  stationarv  and  semi-stationary,  total  £02,380 
(£134,447)^  U.K.  £03,951)  (£111,202),  Germany  £12,501  (£5,180), 
Italy  £12,034  (£10,930). 


144 


THE  ELECTRICIAN,  OCTOBER  29,  1915. 


Penang. — The  following  are  abstracts  of  the  reports  of  the  elec- 
tricity supply  and  tramways  departments  of  George  Town  (Penang) 
municipality  for  the  year  1914: — 

Ehclricily  Supphj. — A  500  kw.  steam  dynamo  with  ejector  condenser 
and  a  water-tube  boiler  were  added  to  the  plant.  The  number  of  con- 
sumers is  1,919,  total  connections  are  equal  to  08,467  :JO-watt  lamps 
(including  1,676  fans),  and  there  arc  19  motors  (total  170  h.p.)  connected. 
Capital  expenditure  is  8964,516.  Revenue  was  8281,597,  compared 
with  8257,647  in  1913.  The  reduction  of  power  rate  from  12  cts.  to 
10  cts.  per  unit  accounted  for  a  loss  of  87,200  in  revenue.  Working  ex- 
penses were  8126,793  (814,772  increase).  Total  co.sts  per  unit  sold  were 
8-68  cts.  (as  in  1913)  per  unit  sold.  The  gross  profit  was  8154,804,  which 
the  engineer  and  manager  (Mr.  ().  \.  Thomas)  j)oints  out  is  equal  to  16 
per  cent,  on  the  total  capital  expended.  Interest  required  $41,492  and 
sinking  fund  812,000,  and  818,420  has  been  placed  to  depreciation  and 
825,(KjO  to  renewals  and  reserves  fund. 

Tramways. — Total  ca])ital  cxpenditur<!  S567,:i45  (increa.se  821,500). 
Revenue  8152,014  (against  8135,823),  operating  costs  892,616  (increase 
85,846)  =  18-38  cts.  per  car-mile,  gro.ss  ])rofit  860,397  (against  849.(i52) 
=  10-6  per  cent.  (91  ])er  cent.).  Passengers  carried  were  5,597,994 
(4,895,132),  car-miles  run  503,923  (456,299),  and  units  used  297,816 
(264,867). 


FOREIGN   NOTES. 


Argentina.— The  "  Review  of  the  River  Plate  "  says  a  comj)any 
at  J.as  Perdices  (Province  of  Cordoba)  has  been  granted  a  concession 
for  the  electric  lighting  of  the  town  for  20  years. 

The  public  light  and  jiowcr  uistallations  belonging  to  a  company  at 
S^n  Martin  (Province  of  Mendoza)  have  been  sold  to  O.  Bromberg  &*Co.," 
of  Buenos  Aires. 

Th(!  movement  recently  started  in  Concordia  (Entre  Rios)  for  the 
formaliou  of  a  local  electric  supplv  companv  is  makinir  progre'ss.  The 
propo.«e(l  ciipital  is  .8300,000  m  n.  (about  £26^100)  which  will  be  called  up 
in  monthly  instalments  in  a  series  of  1 ,000  850  shares  at  a  time. 

Th<!  Comjiania  Industrial  de  p]lectricidad  del  Rio  de  la  Plata  has 
addressed  a  note  to  the  Municipal  Intendent  of  Buenos  Aires,  coni- 
phiining  of  certain  requirements  fsjieeified  in  the  schedide  of  conditions 
in  a  recent  call  for  tenders  for  thesujtply  of  carbons  for  public  arc  lamps. 
The  comi>any  state  that  they  have  supplied  carbons  to  the  muniei])ality 
for  the  last  five  years,  the  material  employed  being  of  natifmal  manu- 
facture and  that  the  wording  of  the  specification  on  this  occasion 
prcn-ented  therii  from  tendering. 

Cuba.-  A  decree  has  been  issuwl  authorising  the  Havana  Klectric 
Ptuilway,  J^igiit  &  Power  Co.  to  construct  a  new  double-track  electric 
tramway  in  Havana. 

Greece. — It  is  reported  that  the  Ministry  of  Connnunications  eon- 
Ixiiuplatcs  an  extension  of  the  teI(|)hone  .system,  and  the  tender  of  the 
Western  Klcclric  Co.  has  been  favourably  considered  in  connection 
with  the  <;ontract  for  telephone  installations  at  Athens  and  i<alonika. 
I'he  \  ahie  of  the  contract  will  be  about  i;i(l,(M»0. 

Italy.  -.\  consular  report  states  thai  e,\|M)rts  from  Italy  in  l!tl4 
included  dynanu)s  valued  at  £62,2(18,  and  seientilic  instnnnents 
£527, 1)60.  Imports  of  the  same  classes  were  valued  at  £403,247  and 
£2,560,270  respectively. 

'i'he  Inited  States  and  Cermany  continued  to  Ik-  the  chief  Hup|i|iers  of 
aLrricultund  machinery.  Imjio'-ts  of  dynimos  from  (iernuuiy  were 
douhjcii.  wiijie  Ihe  U.K.  and  Austria  Hungary  lost  nuich  ground.  The 
heavy  fall  in  imports  of  Hcicntilic  maeliinery  was  shared  by  tJermnny  (the 
eliicf  supplier),  I'Vanci-  an<l,  to  iv  le.«ser  extent,  by  the  f.K.' 

Madeira.-  A  consular  report  states  that  eierfric  light  fittings  and 
ai)pliaMces  would  command  ;•,  ready  sjvle  there  if  offered  at  low  prices. 

St.  Thomas  (Datiish  W.  Indies).— A  ionsulur  rejKirt  ntale«  that 
there  li.",\ c  been  inslalled  on  tin-  new  whr.rf  of  (he  Duiiish  West  Indian 
('o.  at  St.  Thoniiis  an  electric  lighting  pl.'.nt  and  two  electrically- 
driven  cranes  (valued  at  about  £10.000  each)  for  the  rapid  handling 
of  coal. 

Swiss  Electricity  Works.  -We  lw.\e  rcceiv(>d  from  th. 
isclu>  Klektrotecbiiisclier  Verein  (Zurich)  the  annual  tabl.  I 

electricity  sujiply  works  "  SUitistik  ubcr  .Starkstruuianlnscn  '"  for 
1012.  with  a  supplement,  bringing  the  s(  '  '"    '    "' 

'i'he  li  si  talilc  gives  technical  and  fiuam 
(i)  tiicsystem  of  su|i])ly.  while  the  Huccee<ling  tallies  give  part.cularit  of  liu" 
getu-rating  stations,  transmissiiui,  trnnsfornuitiou  and  ili.Hti-'' "  •■■•    ■•■ ' 
wo:ks,  lists  <»f  works  iising  water  jxiwer  or  internal-coiubu.-' 
undertakings  worked  .solely  hy  curr«>ut  taken  in  liulk;  I  >  : 

ctnTentcousnmiiig  devi<'es  connected.  \c.  :    nl.so  nuppi' 
given  of  works  of  wliich  full  dediils  wen-  obtainable  up  (o  i*,-.   .  I'.tlJ.  loul 
of  uiulertakiugs  pu(  iut(>  operation  between  Di«c..  1912.  and  iVc.  1'.>I4. 
Tht<  hook  is  carefully  e<unpile<i  ami  the  Htati.stien  in  the  principal  tat<li« 
arc  very  complete.      Tlu-  iiuMished  price  is  9  fr.  (9».  |>ost  free  in  Bn(ani). 


United  States. — Manufactures  and  Export. — A  considar  rejxjrt 
states  that  electrolvtic  copijer  valued  at  $9,451,912  and  iron  ore 
§44,288,244  were  extxjrted  from  Duluth  (iliini.)  in  1914. 

At  Milwaukee  some  4.000  fewer  workmen  were  employed  in  the  steel 
and  iron  trades  than  in  1913.  The  production  of  electric  and  te^phone 
supplies,  however,  was  valued  at  £3,134.  U30.  compared  with  £2.554.460 
in  1913. 

Uruguay. — A  ]>roiect  for  establishhig  electric  tramways  in  Pay- 
sand  u  has  been  included  by  the  Urugua3-an  Goverrunent  in  the 
agenda  for  the  present  session  of  Parliament. 

Electricgl  Engineering  in  China  and  Japan. 
On  Saturday  a  comi>luuentary  dijiner  was  given  to  Mi'.  W.  CJ.  L. 
Riddle,  the  new  |)resident  oi  the  Binningham  and  District  Electrical 
Club.  Mr  Riddle,  who  recently  returned  from  a  12  mouths'  business 
tour  in  China,  referred  in  the  course  of  his  pi-esidential  address  to  the 
rapid  growth  of  the  municipal  electricity  undertalcing  in  Shanghai, 
particulars  of  which  have  already  apjieared  in  the  columns  of  The 

P^LECTP.ICIAX. 

Mr.  RiDDLK  also  said  that  the  number  of  existing  and  proposed  suppljj^ 
imdertakings  in  China  at  ])re.sent  was  legion.  Perhaps  the  chief  respon- 
sible factor  was  that  the  Chinese  were  essentially  a  commercial  nation, 
and,  as  individuals,  thoroughly  alive  to  the  potential  value  of  electricity 
sujjply  as  an  investment.  Al'^o  the  Chinese  were  rapidly  l>ccoming  keenly 
alive  to  the  manifold  jto.ssihilities  of  electric  driving  for  all  industrial 
ventures  requiring  jiower.  Another  factor  was  the  absence  of  a  Board 
of  Trade,  L.G.  B<jard.  or,  in  fact,  any  form  of  administrative  control 
which  would  tend  to  impose  "  capital-sinking  restrictions  "  or  discourage 
enterprise.  It  would,  of  course,  be  idle  to  underrate  the  usefid  and 
necessary  functions  wdiich  tho.se  departments  cxcrcLsed  in  this  country, 
but  it  would  be  equally  idle  to  itrnore  the  impetus  given  to  Chinese  under- 
takings owing  to  the  ab.sencc  of  inflexible  restrictions  and  requirements 
of  a  conservative  and  enterpri.se-damping  nature.  However,  China 
would  ultimately  benefit  by  the  introduction  and  enforcement  of  tem- 
)>crate  regulations  drawn  uj)  with  a  view  to  ensuring  a  reasonable  degree 
of  safety,  consistent  with  obtaining  the  maximum  useful  service  for  the 
minimum  capital  outlay.  There  were  many  undertakings  in  China 
which  were  stiflintr  electrical  progress  in  its  infancy,  and  making  the  task 
of  those  interested  in  electrical  ])lant  importation  a  difficult  and  dis- 
heartening jiroposition.  Those  were  cases  which  would  occupy  the 
attention  of  the  responsible  authorities  with  profit  to  the  community, 
importers,  and.  in  fact,  all  interested  parties,  including  the  short-sighted 
l»ronu)ters  of  such  concerns.  Another  very  pot(>nt  factor  was  undoub- 
t<'d|y  the  long  credit  and  extended  j)ayment  sy.stem  adopted  by  Con- 
tinental firms.  Open  to  criticism  as  this  system  was,  it  was  as  certainly 
indirectly  responsible  for  a  large  proportion  of  the  engineering  enter- 
))ri.ses  undertaken  by  the  Chinese.  While  he  was  in  China  he  was  in- 
fornu'il  of  a  ca.se  of  a  lO.tXMlspindle  electrically-driven  cotton  mill  which 
was  built  and  equii)ped  without  any  exiu-nditure  U]Hm  the  part  of  the 
nominal  owners,  the  whole  of  the  ])lant  being  su])plied  under  an  arrange- 
uunt  whereby  its  cost  was  to  be  met  by  the  surplus  revenue  (if  any)  aft*T 
payment  of  a  fixed  minimum  dividend.  Such  was  the  faith  of  the  factors 
of  the  plant  in  the  iKissibilities  of  the  cotton  industry  in  China.  Oermans 
were  the  greatest  competitors  in  the  electrical  engineering  trade  in  Chin  i. 
They  had  practically  ruined  the  Far  Kastern  business  by  the  severe 
cutting  <if  ]irices.  Iteing  subsidised  by  their  (Jovernment  and  heljx'd  by 
their  bankers,  they  had  lieen  in  a  position  to  secure  many  contract-* 
which  in  the  natural  order  of  things  miuht  have  beeii  exeiMiti^d 
in  (Jreat  Britain.  Since  the  Outbreak  of  hostilities  neither 
Britain  nor  (iermany  had  been  able  to  take  contracts,  and  in 
his  opinion,  when  the  war  was  over.  (Jermany  would  be  in  the 
fiehl  again  with  reucwiHl  vigour,  licfore  he  left  China  in  April  last 
.\nu'rica  and  .lapan  were  securing  the  bulk  of  the  trade.  Japan  was 
already  jiroducing  very  oreditablc  copies  of  the  l)est  Eurojx'an  and 
American  practice,  ami  .although  their  ])resent  production  was  insuflici.  nt 
to  allow  them  to  compete  with  advantage,  it  was  certain  that  time  w.ull 
amend  that  and  they  would  have  the  advantagi>  of  low  freights  and 
insurance,  and  also  of  quick  deliveries.  The  K'-iti.sh  merchants  iu  China 
dill  not  receive  the  help  from  the  British  manufacturers  that  was  desirable 
to  Hccure  their  share  of  the  trade.     Very  few  Inrge  maiuif  1 

llieir  own  representatives  on  the  s^iot.      The  maiority  of  tli.  i 

!"'(''■  Is.  and  if  any  help  w.is  i!' 

•  he  ii  ,(,{  not  give  it.     Hence  lli 

of  thi'  (termans. 

A  vote  of  thank-  ., ..-  ...corded  Mr.  Riddle  for  his  address. 

.\  consular  rejxirt  from  Kiun{frhow  states  that  an  electric  light  com- 
pany was  fonned  in  Kiungehow  by  Chine.se  merchants  in  October, 
1912,  but  financial  difliculties  lex!  io  a  post]H)ni  ■  ' 

and  when  the  plant  was  iinally  installed  it  w,»s  on 
originally  intcnde<l. 

Tlie  pl.int  is  British,  and  \\  '     !   '  '!  ' 

plant    \»  eiiuihle  of  supplviui: 

^'      .    1914.  and  at    | 
i        ■'■''■  ■   •  r  hqtcs  in  time  t'  >  ,  \  .■ 

the  whole  town,  though  it  is  not  exix^ctcd  ihat  the  exteiLMon  wdl  tako 
l)lace  at  any  early  date. 

Mr.  V.  L.  Savage,  British  Consul  at  Chr  -In.  states  in  his  mvirt 
for  1014  :— 

The  overwhelming  prcponderauco  of  Bnu-u  sluppmg  is  due  lo  me 
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energy  and  enterprise  of  British  shipping  firms  long  established  in 
China.  ITnfortunately,  in  other  respects  the  lack  of  enterprise  on  the 
part  of  British  merchants  in  general  has  left  the  development  of  the  valu- 
able trade  of  Hunan  to  be  done  almost  entirely  by  Germans.  The 
latter,  it  must  be  admitted,  have  done  most  of  the  pioneering  work,  and 
they  have  earned  the  profits  they  have  made  and  the  advantages  they 
have  acquired.  On  tiic  other  hand,  the  methods  adopted  by  Germany 
cannot  be  reckoned  as  sound  in  all  respects,  and  they  are  demoralising  to 
the  Chinese.  But  these  methods  are  based  to  a  great  extent  on  economic 
factors  and  conditions  which  do  not  a])ply,  on  the  whole,  to  British  trade 
and  manufactures,  even  of  a  parallel  order.  The  engineering  trade 
affords  a  good  instance  of  the  differing  conditions  and  methods.  The 
enormous  output  of  the  large  German  engineering  works  demands  out- 
lets in  many  markets  in  order  to  secure  continuity  of  production.  Tem- 
porary sacrifices  may  have  to  be  made  in  the  shape  of  low  initial  prices, 
long  credits  and  loans  to  purchasers  on  the  security  of  contracts  under 
whicli  the  purchasers  are  more  or  less  tied  down  to  obtaining  further  any 
supplies  of  machinery  from  the  same  source,  during  a  term  of  years  ;  or 
to  provide  a  quid  pro  quo  for  the  loan  in  the  shape  of  raw  or  partly  manu- 
factured products,  delivered  at  profitable  rates  to  the  German  purchasers. 
In  the  meantime  the  Chinese  clients  have  to  pay  heavily  for  accessories 
and  fittings,  which,  being  especially  adapted  to  the  plant  sold  to  them 
have  to  be  obtained  from  the  same  or  affiliated  manufacturers.  British 
manufacturers  do  not,  as  a  general  rule,  produce  on  the  same  scale  as  the 
Germans,  and  they  may  not  wish  to  cut  down  their  profits  or  wait  for 
them.  These  are  reasons  for  the  predominance  of  the  German  over  the 
British  engineering  trade  in  China.  The  success  obtained  in  recent  years 
by  a  few  younger  British  firms  has  clearly  revealed  the  lines  on  which  an 
import  business  should  be  carried  on  in  these  days  of  keen  competition. 
These  firm.'D  have  realised  the  advantage  of  organising  the  distribution  of 
the  trade  in  the  interior,  and  have  met  the  problem  by  a  system  of  native 
agencies  under  the  close  control  and  supervision  of  trained  foreign  agents, 
stationed  at  the  nearest  treaty  port.  In  the  case  of  official  exactions  and 
irregular  taxation,  the  foreign  agents  at  the  inland  treaty  ports  can 
promj)tIy    pply  for,  and  obtain.  Consular  protection. 

This  system  is  a  departure  from  the  practice  of  the  old-established 
merchants,  who  have  hitherto  preferred  to  centralise  their  trade  at  the 
few  large  importing  centres  and  to  deal  only  in  large  quantities  of  goods, 
and  have  been  content  to  leave  the  distribution  entirely  in  the  hand  ^  of 
native  middlemen.  There  is  now  no  necessity  for  maintinmg  this  system, 
and  there  are  good  reasons  for  discarding  it.  A  number  of  important 
)  trade  marts  have  been  opened  to  trade  in  tlie  interior  of  China,  where 
Europeans  may  both  reside  and  trade  in  security.  With  improved  com- 
munications now  established,  these  places  are  accessible  with  comparative 
ease  and  comfort. 

Electrical  fittings  already  find  a  considerable  sale  in  the  Hunan  market. 


The  report  of  Mr.  E.  E.  Crowe,  Commercial  Attache  to  H.  M. 
Embassy,  Tokio,  on  the  trade  of  Japan  for  1914,  says  : — 

The  total  volume  of  trade  (exclusive  of  Corea  and  Formosa)  was 
£121,156,300  (decrease  £17,870,159,  compared  with  1913).  Imports 
were  valued  at  £60,814,700  (£74,462,813)  and  exports  at  £60,341,600 
(£64,563,646),  excess  of,  imports  over  exports  £173,100  (£9,899,167). 
Even  without  the  war  there  would  have  been  a  considerable  decrease  in 
the  total  volume  of  trade.  Imports  of  submarine  telegraph  cable  were 
£93,600  (increase  £88,400);  dynamos,  motors,  transformers,  &c.,  £245,800 
(decrease  £127,700),  gas,  petroleum  and  hot-air  engines  £37,300  (decrease 
£86,900),  insulated  wire  £139,900  (decrease  £70,700).  Imports  of  iron, 
pig  and  ingots  were  valued  at  £821,400  (decrease  £442,900),  bar  and  rod, 
&c.,  £1,007,200'  (decrease  £405,700),  rails  £191,800  (decrease  £225,400), 
plate  and  sheet  iron  £714,100  (decrease  £173,300),  zinc,  ingots  and  sheets 
£190,800  (decrease  £155,300).  Large  orders  were  placed  for  metals  in 
1913,  but  the  Government's  retrenchment  policy  and  postponement  of 
industrial  schemes  upset  the  calculations  of  metal  dealers.  Many  failures 
took  place,  but  the  declaration  of  war  proved  the  salvation  of  many  firms, 
as  a  speculative  demand  arose  and  prices  I'ose  25  to  50  per  cent.  Machin- 
ery imports  were  valued  at  £2,546,200  (against  £3,752,700  in  1913),  of 
which  the  U.K.  supplied  £1,354,500  (£1,737,800),  the  U.S.A.  £505,700 
(£754,300)  and  Germany  £556,100  (£873,600).  Up  to  the  outbreak  of 
war  Germany  had  25  J  per  cent,  of  the  machinery  trade.  There  is  a  little 
to  come  from  Tsingtao  and  from  places  where  German  ships  have  run 
for  shelter,  but  when  that  has  arrived  imports  from  Germany  will  cease 
completely  and  British  makers  will  have  a  fair  chance  of  competing. 

It  should  be  borne  in  mind  that  Government  departments  place  their 
orders  in  Japan  whenever  they  can  possibly  do  so.  Another  important 
point  is  that  Japanese  engineering  works  are  increasing  in  number  and 
capacity.  Were  it  not  for  the  hea\-y  duties  it  would  be  impossible  for 
them  to  compete  in  a  great  many  lines,  but  the  duty  and  the  freight  give 
them  a  big  advantage  which  enable  them  to  come  fairly  near  British 
prices.  Makers  of  certain  types  of  heavy  British  machinery  should 
consider  whether  it  would  not  pay  them  to  ship  only  the  small,  delicate 
parts  and  have  the  heavy  castings  made  locally,  thus  saving  duty  and 
freight.  Good  castings  are  obtainable  and  there  are  a  few  works  which 
could  be  relied  on  to  do  accurate  machining.  To  many  manufacturers, 
however,  it  might  seem  that  thei'c  would  be  a  danger  that  machinery 
constructed  in  this  manner  might  not  be  exactly  up  to  the  high  standanl 
they  maintain,  and  for  their  benefit  another  suggestion  which  has  much 
to  recommend  it  is  tfiat  makers  of  small  machinery  in  standard  sizes,  such 
as  gas  engines,  electric  motors,  i^neumatic  drills,  pumps,  &c.,  should 
consign  their  goods  to  firms  of  high  standing.  A  pui  chaser  who  can  buy 
from  stock  will  be  more  likely  to  go  to  the  importer  than  if  he  has  to  wait 
for  eight  or  nine  months  for  delivery.    The  manufacture  of  machinery 
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in  Japan  in  making  progrc»w,  and  unle-i.s  --,         ' 
problem  we  may  lo«e  u  purt  of  the  bu-*ini--, 
the  ideas  mentioned  aUjve  i 
years  with  con.sid<;rab!(;  suci 

Japan's  total  production  of  co[»[)»t  w 
1913),  and  the   home  coasumption   w;     __ 
Exports  of  copper  were  valued  at  £2,9(>»),1<K> 

In  regard  Uj  mcthodH  of  financing?  bu 
terms  and  conditions  vary  con.sid<Tal>I\- 
parties  concern(;d,  but  as  a  rule  (U-r- 
longer  credits  than  Hritish  firms,  an<i 
and  export  business  Ls  that  in  the  case  of  the  for 
days  or  more  has  to  be  allowed,  while  in  the  ca>-   -.l  ■  , 
nearly  always  to  be  paid,  and  in  wjme  in-stances  ev<ri  ai 
be  made  to  dealers.     Xo  discount  is  allowed  I 
I'iiyment  in  the  import  trade  is  generally  >!, 
due  in  30,  60  or  90  days.     The  jjromissory  notes  i-m, 
Japanese  banks  but  they  are  the  source  of  mu<h  tr .  . 
and  a  demand  is  frequently  ma<le  for  their  renewal.     1': 
can  rarely  be  discounted  without  recourse.     In  f 
has  to  be  paid  and  the  firm  has  to  be  of  the  best  .-• 

Of  the  Imperial  Government  railways  al><rtit  17."*  ;. 
and  about  .50  miles  of  hght  railways  were  ojK'ned  to 
Two  of  the  most  interesting  events  of  the  year  were  the  C'  ■ 
splendid  new  central  station  in  Tokio  and  the  ofK-ning  of  I; 
ment  electric  railway  between  Tokio  and  Yokohama.  Thi«  nilway, 
which  runs  side  by  side  with  the  existing  steam  track,  is  10  '  '  rig. 
and  connects  the  two  above-mentioned  towiL«.      H<tw<n  '  ■•r- 

mini  there  are  14  stations  and  trains  stop  for  3'' 
power  for  driving  the  railway  is  derived  from  a  ;_  . 

jjlant  comprises  four  Lilleshall  tandem  doubIe-a?tiii_  •  direct 

coupled  to  1,500  k.v.a.  11,000  volt  three-nhase  25  cy  'hree 

being  in  daily  service  and  one  in  reserve.     The  gas  for  ed 

in  three  Mond  producing  plants,  two  being  in  daily  s'  "c. 

The  whole  of  the  steam  required  for  gas  production  >  i--* 

raised  in  boilers  using  the  waste  heat  from  gas  en_  H.T. 

current  is  transmitted  to  foiu-  sub-stations  and  con\'. -  *)  vohs 

direct  current.     The  car  motors  are  designed  for  600  volts,  and  pauto* 
graph  overhead  collectors  are  employed.     Unfortunately,  after  the  rail- 
way had  been  in  operation  a  few  days,  at  the  end  of  the  year  it  became 
necessary  to  discontinue  the  service.     There  w.; 
overhead  equipment  which  at  the  time  of  opcnin 

in  a  somewhat  unfinished  state.  It  was  found  that  the  height  of  con- 
ductor from  rail  level  varied  considerably,  especially  and-  -•  '  ■'■'  '•  -  'Hi* 
proving  troublesome  when  trams  were  in  rapid  motion,  ca  o- 

graph  collector  to  oscillate  badly  and  thereby  to  ~* 
unduly.     It  was  also  found  that  the  conductor  v.' 
position  between  rails  with  the  result  that  the  con 
tendency  to  creep  along  the  collector  and  in  many  c  . 

entirely  off.     The  conductor  hangers  from  catenary  wire  gave  trouble, 

owing  to  insufficient  latitude  or  play  being  allowed  in  the  ' -       '■■■ ' 

catenary,  and  in  many  places  the  tlirust  of  pantograph 
ba<lly,  raising  the  height  of  conductor  in  these  places. 

A  consular  report  states  that  Hie  public  works  in  Fonno>a  in  rjvi 
included  the  erection  of  electric  power  works  ;vt  Dorowan. 


)r 
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MISCELLANEOUS  NOTES.  = 

111:! 

British  Trade  Openings.— Since  the  outbreak  of  the  war  applica- 
tions have  been  received  by  the  ConmierckU  lutelhgenoe  Bn>.neh  of 
the  Board  of  Trade  from  a  nimiber  of  firms  m  all  part.s  of  '  -xl 

Kijicrdom  who  AvLsh  to  get  mto  conmiuuicatiou  with  L  ait«.M  ^  ^  J" 
manufacturers  of  various  classes  of  goods  wmch  were  prvv.uudy 
obtained  from  Geruumy  and  Austria-Hungary. 

These  articles  hiclude  metal  fikunent  eloctnc  lamps,  ,Kuk,n..  m.tenai. 
(corrugated)  for  electric  lamps,  porcelain  goods  for  oUh  •  -  >. 

zinc  sheets  for  dry  batteries,  &c.     I  mted  Kmgdom  hrn 
to  the  Director.  73,  Basinghall-streot.  U>ndon.  h.t . 

Customs  Duiies.-The  following  are  rates  «« . i^P«,rt^"S\7''*» 
effect  from  Aug.  2(i,  1915,  proposcnl  by  resolutions  mtxoduced  mto  the 
New  Zealand  House  of  Representatives  :—  „  .  .  . 

Gas,  oU  and  hut-air  engines,  foreign  20  per  cent,  (as  beforo).  Bnt^h. 
10  per  cent,  (hitherto  fiee) ;    electric  maclmu-ry  a.  ^.     «^. 

electric  generators  and  electric  motors    inchKhg  -  ^r.lou 

electric    lamps,    electric    transformers    (thi.    item 

20  per  cent.),  chassis  for  same,  fore.gn,  20  iK«r  cent.,  British,  10  per  cent. 
(both  hitherto  free). 
Inquest -All  inquest  was  held  on  Monday  uix^n  Edgar  M.  Jack- 

nuui,  an  Jlectric  h«iip  trimmer  of  the  I^ll^^S^;^"  ^^^^^"S'^^^.^^X,;^! 

Fvidencc  was  "iven  that  on  the  oveimig  of  the  _M>t  mst    diceaMHi 

ascended  a^i  ^hSup  stand.ud  in  New  North-road  to  trim  and  rc-carbon 
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the  arc  lamp.  After  he  got  to  the  top  he  suddenly  fell  to  the  ground,  and 
when  picked  up  he  was  found  to  be  dead. 

Dr.  B.  H.  Si'iLSBURY  stated  that  death  was  due  to  coma,  produced  bv 
fracture  of  the  skull.  There  were  blisters  on  both  hands,  which  were' 
caused  by  electric  shock  immediately  before  death. 

The  inquiry  was  adjourned  for  further  evidence. 

Municipal  War  Allowances.— Various  locd  authorities  have  recon- 
sidered and  revised  the  allcv/ances  to  their  employees  who  are  serving 
with  the  Colours. 

Many  authorities  originally  fleoided  to  grant  full  salaries  (less  the 
military  pay)  to  those  who  joined  H..M.  Forces,  but  the  L.G.  Board 


auditors  have  been  looking  into  the  matter  and  in  many  cases  it  has  been 
found  that  when  the  Government  allowAnc?3  for  dependents  were  taken 
into  account  the  emplojcs  were  receiving  much  more  than  they  earned 
before  the  war  broke  out.  At  Shoreditch  (Lf)ndon)  the  auditor,  Mr.  A. 
Carson  Roberts,  has  jKjinted  out  that  the  payments  are  much  in  excess 
of  the  usual  Government  and  municipal  scale,  viz.,  such  payments  as 
make  good  the  deficiencj'  (if  any)  when  military  receipts  are  compared 
with  civil  receipts,  promotion  and  proficiency  p.iy  and  other  special 
military  emoluments,  such  as  rations,  &c.,  being  left  out  of  account.  As 
it  was  submitted  that  these  e.Kce.ss  pi\-mcnts  were  illegal  the  Council 
have  noT/  adopted  a  revised  scale  to  comply  with  the  auditor's  sug- 
gestions. 


TENDERS    INVITED. 


I! 

Turbo-Alternator,  Eciers,  &c. 

Cape  Towx  (South  Africa)  Corporation  require  tenders  by 
noon  Nov.  5  for  a  4,000  kv. a.  Steam-driven  Alternator,  with 
Condensing  Plant,  or  a  1,000  kw.  Converting  Plant  if  delivered 
earlier.  Specili cation,  &c.,  can  be  seen  at  the  office  of  Mr.  H.  D. 
Wilkinson,  4,  Queen-strect-i)lacc,  London,  E.C. 

The  N.S.VV.  Railways  &  Tr.vm\vay.s  Department  require 
tenders  by  noon  Jan.  12  for  the  supply  and  maintenance  for  12 
months  of  two  Water-tube  JJoilers  and  Accessories  at  Newcastle, 
Specifications  from  the  Electrical  Engineer,  01,  Hunter-street, 
Sydney,  N.S.W. 

Tramway  Stores. 

Bkaufoki)  Corporation  require  tenders  by  Nov.  13  for  12 
months'  supply  of  General  Stores  for  the  tramways  de]«'rtment, 
including  J5olts,  Xuts,  &e.,  L;:mi)  J'ittings,  Insulating  Material 
and  Tapes,  Fuse  Wire,  Controller  fingers,  India  Rubber,  Insu- 
lating Paper,  Paints,  Iron,  Ca.stings,  Oils,  &c.  Schedule,  &c., 
from  the  General  ^Manager,  7,  Hall  Ings.  Bradford. 
I  Dublin  United  Tramways  Co.  (ISOO)  require  tenders  by 

Nov.  15  for  12  months'  supply  of  General  Stores,  including  Car 
Fittings,   Iron,    Steel,    Castings,    Oils,    Paints,    (ilass.    Electric 
Supplies,   &c.     Forms  of  tender,   &c.,  from   the  Secretary,  5t, 
Upper  Sackville-street,  Dublin. 
House  Service  Boxes,  Fuse  Boxes  and  Fittings. 

Gkimsby  Corj)oration  invite  tenders  for  the  supply  of  House 
Service  Boxes  (lead)  and  Fittings  and  House  Fuse  Boxes  a'.id 
Fittings.  Forms  of  tender,  &v.,  from  the  deputy  elcctrica".  engi- 
neer (Mr.  A.  S.  Channon),  and  tenders  to  the  Town  Clerk,  Muni- 
cipal-buildings, Victoria-street,  CJrimsljy,  by  first-  post  Nov.  4. 
T.Icsranh  rnd  T  Iplione  Material. 

The  Deputy  Postmasler-CJenernl,  .Ah'llK)\irne.  invites  tenders 
until  :5  ]).ni.  Dec.  14  for  11  .sections  of  Lamp  Signalling  Trunk 
Line  Switchboard  (schedule  1,207)  for  the  Australian  Common- 
WKALTH  Post  master-General's  Depart  ment. 

The  Deputy  Postmaster-Ciencral,  Brisl)ane,  requires  tenders  by 
noon  Nov.  17  for  Switchboard  I'arts  and  Accessories  (schedule 
.■J4.'}),  Telegraph  Instruments  (schedule  :}4.")).  Protectors  and 
Parts,  &c.  (schedule  lUC}),  and  Ironwork  (scliedule  .'IfiS)  for  the 
AusTKAiJAN  Commonwealth  Post  master-Generals  Department. 

Tiie  Deputy  Post'naster-(;eneral,  Perth  (\V.  Australia), 
invites  tenders  by  Nov.  iO  for  a  Wheatstone  Bridge  (schedule 
47.5  W.A.)  for  the  Australian  Commonwealth  I'ostmaster- 
(ieneral's  Dr-itartmenl. 

Speciiieat ions,  &c.,  for  the  above  eontrnets  can  be  obtained 
from  the  respective  Dejjuty  Poslmasters-CJeneral. 

Teiulers  are  invited  for  the  supply  of  21U  Accumulators,  each 
(if  1.5  ani|)ere-liour  capacity,  nn<\  a  I'ower  BoanI  aiul  .\Hs<;(iatc<l 
A]>p.",riv(us  to  the  .Australian  Commonwealth  P  stmr.ster- 
(;ener;il's  Depr.rtment.  Tender  furnis,  &c.,  from  the  Common- 
wealth Offices,  72,  Victoria-street.  T»ndon.  S.W.  Tenders  to 
D'>putyP()stinaster-(;eiieral.  IVrth(\\. .Australia). by  .'I  p.m.  Dec.  S. 

Tenders  are  recpiired  liy  Dec.  7  for  the  supi»ly  of  the  following 
articles  fur  the  Australian  Commonwealth  Postniaster- 
(ieneral's  Dc|)arlnu'nl  :  Zincs,  Carbon  and  Manganese  Pow«ler, 
Manganese  Chiuride,  Chloride  of  Ammonia.  Porous  Pots.  Outer 
Jars  for  Cells,  Carbon  Blocks  and  Resistance  Boxes.  (Schedule 
No.  1,27.'}).  Tender  forms.  s|>eciiications.  \c.,  fnmi  the  Com- 
monwealth OHiccs.  72.  ^'ictoria■strect,  L<>n.|(.!).  S  \V. 
Freight  Car  Transferrers. 

Svdnky  Mahhouu  Trust  Commissioners  require  tenders  by 
2  p.m.  .Jan.  .'U  for  three  elect ricaIly-oi>erattHl  Railway  Freight 
;        Car  Trai\sferrers  (contract  l.j  Jilt).     Si)eiilications.  &c..  from  the 
Commissioners"  Oflices,  Circular  Quay,  Sydney.  N.S.W. 


Wiring.  Lamp:,  Fittings,  &3. 

London  County  Council  require  tenders  by  II  a.m.  Nov.  3  for 
an  Electrical  Installation  at  Thornfield-road  Elementary 
School,  Coverdale-road,  Hammersmith,  W.  (about  193  wiring 
poiiits  and  240  lighting  points).  Specilication,  form  of  tender, 
&c.,  from  the  Chief  Engineer,  Spring  Gardens,  S.W. 

The  (iREAT  Northern  R.\ilway  Co.  (Ireland)  require 
tenders  by  10  a.m.  Nov.  4  for  12  months'  supply  of  Electric 
Cable  and  Wire,  Electric  Light  Carbons,  Electric  Fittings, 
Lamjjs,  &c.  Forms  of  tender  from  the  Secretary,  Amiens- 
street  Tenninus,  Dublin. 

The  District  Committee  of  the  Middle  Ward  of  Lanarkshire 
require  tenders  by  10  a.m.  Nov.  1,  for  Electric  Lightmg  Work 
at  HairmjTes  Colonj^  East  Kilbride.  Specifica,tions  from  Mr. 
Wm.  Arnot,  1(53,  Hope-st,  fJlasgow. 

Electric  Cables,  Transformers  and  Switchgear. 

Sydney  (N.S.W.)  Council  require  tenders  by  3  p.m.  Dec.  6 
for  33,000-volt  Outdoor  Three-phase  Transfonners  and  Switch- 
gear,  with  Spares  for  12  months,  or  (alternatively)  Single-phase 
Tran.sformers  to  be  operated  in  banks  of  three.  Sj^ecification, 
&c.,  from  the  City  Electrical  Engineer. 

Illllliiillllillllllllilllllllllllllllllllllllllllllil^^ 

TENDERS  RECEIVED  AND  ACCEPTED. 


London  County  Council. — The    Council    have    received    the 
following  tenders: — 

Culvers  d  grinding  machine  for  third  sc^'tijii  of  ceatral  car  rep.iir  depot : 

A.  A.  .Innes  &  Siiipman.  £115;    H.   W.   Ward  &  Co..   £145:    C.  W. 

Burton,  (iritliths  &  Co..  £184:    Pollock  &  Macnab,  £187.  10s.:   Selson 

Engineering  Co..  £192.  lUs.  ;   Charles  Clmrchill  &  Co.,  £228;   and  Buck 

&  Hickman.  £231. 

For  me:isuring  machine  for  third  section  of  central  car  repair  depot  : — 
iiuck  &  Hickman  (ucrcpted).  £141.  15s..  ])lus  2i  percent.;   C.  W.  But- 
ton. Griffiths  &  Co.,  £2(>.  '^a. 

For  nose  ])ieces  for  Stirling  boilers  at  Greenwich  generating  station, 
the  tender  of  H.  Hyde  &  Son  (at  £86.  I3s.  4d.)  has  been  accepted. 

Hammkrsmith  (London). — The  Borough  Council  have  accejtted 
the  tender  oi  ("allender's  Cable  &  Construction  Co.  at  £1.312  for  the 
sui)ply  of  a  three-core  extra-high-pre.s.sure  cable  at  £1.312.  There 
were  eight  tenclers.  varying  from  £1.285  to  £1.400.  12s.  (id. 

The  Council  have  also  extended  the  ])criod  of  tlu'  contract  with  the 
British  Klectric  Tran.sformer  Co.  for  tiircc  months  for  the  sujiply  of  not 
movi-  than  seven  transformers  of  TH).  100  and  2tK1  kw.  capacity,  subjivt 
to  an  increase  of  7 J  per  cent,  for  the  200  kw.  transformers. 

SiiKKKirLD.—The  tender  of  G.  Ixmgden  &  Son  (al  £.3.109)  has  been       • 
accepted  by  the  City  /'oimcil  to  construct  the  foundations  for  foiir 
new  Ixjilers  at  Neejwiend  ix)wer  hou.se. 

The  Klect'-ii"  Sujiply  Connuitter  has  also  acccjite  1  the  offer  of  the  St,Tvc- 
ley  Coal  iV  Iron  Co.  to  supply  a  furtlicr  10,(HM)  '.\  in.  c.i.  cable  ])ipcs  :   and      * 
the  Iballh  Ci>iumit(»'e  has  ]>lactvl  an  order  with  Thomas  A.  Ashton  (Ltd.) 
for  the  suitjily  of  certain  electric  light  tittings  for  the  King  Edw.i-d  VTl 
Hospital  for  Children. 

Br AnF<  'RD.—  T!ie  Guardi.-'.ns  p,re  recDmmended  to  Jiccept  the  tender 
of  C.  Bell  (i-t  £80)  for  wiring  the  fema'.e  infirmary. 

Sai.fxjrd. — Tiie  Council  has  acceiitetl  the  tender  of  E.  Bed  for 
12  months'  sui>|ily  and  delivery  at  the  L",(lywcll  Sanatorium  of  .500 
Mr.7,da  electric  l.-,"nps.  at  £8.  Os.  8d.  per  1(M».  The  Electricity  Cora- 
mittoe  has  also  acceptetl  the  tender  of  \\".  Geij*!  &  Co.  for  2<t.fNW 
pairs  flame  arc  lamp  carbons  at  £130.  15s. 
j  Battersea  (London). — The  Electricity  Cominiitec  iic  •;  r.rccpie«l 
the  ofler  of  Roltert  Dempster  &  .Sons  1m 
dectricitv  station  for  £135. 
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Chorley. — The  Cuardians  have  accepted  the  tender  of  the 
Tumer-Dictograph  Telephonic  Co.  for  the  installation  of  telephonic 
inter-communication  throughout  the  workhouse  for  £140.  lOs. 

Bradford. — The  Trr,mways  Conmiittce  has  accepted  the  fol- 
lowmg  tenders  : — 

British  Oxygen  Co.,  for  supply  of  o.xygen  for  tlirec  moulh.s,  3y.s.  per 
1,000  cubic  ft.  ;  Scholey  &  Co.,  gear  wliochs  and  ])iiiions  for  car  motors 
(200  tool-steel  gears  £7.  9s.  each,  200  tool-steel  pinions  £1.  5s.  each). 

Portsmouth. — The  Council  have  accepted  the  following  tenders 
at  schedule  prices  for  six  months'  supplies  to  the  tramways  depart- 
ment : — 

Pilkington  Bros.,  glass  ;  T.  H.  Harvey,  creosote  oil  and  intch  ;  Home- 
light  Oil  Co.,  paraffin  oil ;  J.  L.  L.  Duguid  ^  Co.,  metal  polisli ;  Townson 
&  Mercer,  glass  wool  ;  G.  P.  Wilson  &  Sons,  brake  blocks  ;  Pryke  & 
Palmer,  washers,  nails,  tools,  screws,  rubber  and  asbestos  insertion, 
asbestos  millboard,  resin,  trolley  cord,  &c.  ;  Tliermofelt  (Ltd.),  asbestos 
composition ;  Beldam  Packing  &  Rubber  Co.,  asbestos  and  piston 
packing  ;  Stringer  Bros.,  bolts  and  nuts,  steel  and  iron  ;  H.  A.  Evans, 
firebricks,  screws,  plumbers'  metal  and  tinman's  solder  ;  Sheffield 
Hacksaw  Co.,  hacksaw  blades;  Southey  (Ltd.),  fender  bolts  and  nuts, 
hammer  and  pick  shafts  and  glass-pa])er  ;  ,1.  W.  Schofield  &  Sons, 
mild  bessemer  steel  and  spring  steel ;  Engineering  Supjjlies  Co.,  con- 
troller fingers ;  Gabriel  &  Co.,  brake  ratchets ;  F.  W.  Rowlamls 
&  Co.,  car  gear  wheels  and  car  pinions ;  West  Brom,wich  Spring  Co., 
reverse  barrel,  controller,  &c.,  springs ;  Dart  Spring  Co.,  trolley, 
sandhopper  and  brake  pull-off  springs  ;  Fleming,  Birkby  &  Goodall, 
trolley  wheels  and  bushes,  pull-nffs,  hangers,  frogs,  clamps,  &c.  ; 
Marsh  Bros.  &  Co.,  armature  binding  wire;  Smith  Bros.  &  Hill, 
sand  tubes,  spring  washers  and  motor  springs ;  Spicer  Bros.,  fuller 
board,  oiled  cloth,  sheet  fibre,  blackley  tape  and  okonito  tape ; 
P.  R.  Jackson  &  Co.,  armature  coils  ;  Micanite  &  Insulators  Co.,  mica  ; 
J.  G.  Ingram  &  Son,  insulation  sleeves  and  rubber  tape  ;  Cooper  & 
Roberts,  adhesive  tape  ;  British  Thomson-Houston  Co.,  incandescent 
lamps  ;  Mica  Mfg.  Co.,  mica  cloth  and  micanite  ;  British  Westinghouse 
&  Mfg.  Co.,  mica,  mica  paper  and  white  tape  ;  Carr  Bros.,  small  ami  large 
brooklyns,  clevis  insulators,  insulating  bolts  and  globe  insulators  ;  F. 
Smith  &  Co.,  span  and  guard  wire  ;  Solent  District  Engineering  Agency, 
engine  and  cylinder  oils  ;  Burfield  &  Son,  armature  twine  ;  Malleable 
Steel  Castings  Co.,  brake  pull-off  castings ;  Miller  &  Co.,  firel)ars ; 
Antri-Attrition  Metal  Co.,  axle  box  bearings  and  key  plates. 

West  Ham. — The  Electricty  Committee  recommends  the  accep- 
tance of  the  offer  of  the  British  Westmghouse  Co.  to  supply  a  new 
motor  of  modem  design  for  the  2,300  kw.  turbo -alternator. 

Weymouth.— The  Council  have  accejjted  the  tender  of  Brooking 
&  Co.  for  wiriirg  the  whole  of  the  new  mimicipal  houses. 

Warrington. — The  Guardians  have  accepted  the  tender  of  the 
General  Electric  Co.  (Liverpool  branch)  for  the  supply  of  electrical 
goods. 

Cape  Town  (South  Africa). — The  Town  Coxmcil  have  received 
the  followmg  tenders  : — 

For  l.t.  feeder  cable  and  joint  boxes,  Siemens,  Ltd.  {accepted),  £4,776  ; 
South  African  General  Electric  Co.,  £4,810  ;  Telegraph  Mfg.  Co.,  £5,878. 
For  two  disconnecting  pillars,  Siemens,  Ltd.  (accepted),  £172. 

Sydney  (N.S.W.) — The  followmg  tenders  have  been  received  by 
the  City  CouncU  for  the  supply  of  a  motor  converter  and  rotary 
converter  :— 

British  Westinghouse  Co.,  1,500  kw.  set,  £0,143  ;  2.000  kw.  set  (rec. 
for  acceptance),  £7,347.  Guthridge  (Ltd.),  100  kw.  set,  £4,716  ;  2,000  kw. 
set,  £8,437.  Dick,  Kerr  &  Co.,  1,500  kw.  set,  £7,316;  2,000  kw.  set, 
£9,364.  Siemens  Bros.  Dynamo  Works,  1,500  kw.  set,  £7,121  ;  2,000  kw. 
set,  £9,780.  Australian  General  Electric  Co.,  1,500  kw.  set,  £6,975; 
2,000  kw.  set,  £10,199. 


,1..^. 


Sydney  Council  arc  aim  rccommfri 
mittee  to  accept  the  tender  of  the  Ai. 

oil  dryer  arid  filler,  V.iW. 

Commonwealth   Contracts.— The   fr,n- 
accepted  by  the  Au8tr?,iian  Govemnifrit 

PoKlinaflfrdeniritr H  l)f  jtl.,  Sij^inf/. 
sounders  7h.  !»fl.  each.  70  flitto  9h.  ;M. 
(•!i[).s  Is.  3d.  rjifh.  l.iVJO  ditto  Ih.  4Jd.  each 
Is.  7d.  e;tfli,  3.")<>  ditto  is.  9d.  each. 

PoMmaHlt>r-( lew  rain  lJp.pl.,   M/dhourne. — Dondey  t  Testro. 
plants  for  wireless  stations,  Kockb         *        .    '  ""•  "  "        -  • 
ditto,  M  unt  Gambler  £.30,  ditto,  \' 
boaster  set  for  \V'r)odIark  Island  w  i 

Victorian  Ji'iilirniji.-W'.'V.  H<  . 
for  Ballarat  and  BoiKJiiio  workshop;*,  at  rates  : 
for  electric  coaches  at  rates  ;    K.  W.  Cameron  ic  Co.,  r^ 
each  ;   S.  R.  O.  Allen,  sulphate  of  copper  for  electrical  ]. 
Briti.sh  Insulated  &  HelsW  (.'abie.i,  h.d.  copper  cable,  r 
mile ;     Australian    General    Electric    Co.,    mot  .fr-d-; 
I  grinder,  at  rates  ;    H.  V.  Duncan  &  Co.,  caustic 
i  rates  ;   Miller  &  Co.,  Pty.,  second-hand  l.t.  cable/s.  ..i  . 
O'Neill,  electric  freight  lift  for  Toorak  railwav  st-.tion  1 


fjeen 


l.>aviea  ft  B«ird. 


Worl-  r.. 
K.  Ow 
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PATENT   RECORD. 


SPECIFICATIONS  PUBLISHED. 

The  following  abstract  from  some  of  the  spiciftcatiOKS  '■?■-■:  ;,,,- 

specially  compiled  by  Messrs.  Mev/burn,  Ellis  St  Pryos,  _  .3' 

70  and  72.  Chancerv-lam.  London.  W.C. 

Whenever  the  dote  applied  for  differs  from  the  '.ate  on  which  tht  applizatian  was  lodged 
at  the  Patent  Office  the  former  is  eiuen  in  brackets  after  the  title. 

1914  Specifications. 

16,080  Soc.  Anon  des  Etablissements  L.  Bleriot.    Control  systems  and  devices  for 

electric  current.     (7/7/13.) 
20,176  Knipe  &  Read.    Method  of  and  apparatus  for  electric  welding  and  article  pro- 
duced thereby.  •« 
Consists  in  bringing  the  parts  or  sheets  to  be  united  into  contact  sr^  a^r1v>f  rr 
electric  current  to  an  annular  contact  area  or  a:       ' 
electrodes  within  which  an  unconfined  gaseou: 
at  all  points  of  the  joint  and  prevent  pressure  u.^....^  .....  .......  ....... 

ontact  above  and  below  the  sheets. 

20,238  Schiessler.     Electric    current    relays.    (16/4/14.)    (Patent   of    ad;.: .: 

granted.) 
A  telephone  relay  wherein  the  intensification  of  weak  unduhtinr  cr  site— iri:;? 
electric  current  is  effected  by  varying  the  CDnductiv:- 
electrodes,  or  preferably  between  condenser  plates  or 

sifying  circuit  and  the  solid,  li:iuid  or  ga:eousd:-' —  ■■s-.zv.i-r  cr 

chemically  so  that  the  ions  thereof  form  the  cv  rrent.'tbe 

displacement  currents  produced  by  the  superpc;.....  .  .^  intensified 

at  the  condenser,  producing  an  undulating  current  or 
20,254  Smith  &  Owen.    Attachment  of  electrical  condui:  n  pieces. 

20^295  Schmidt.    Electricswitchesforsimultaneouslyoperiiingelectriciisht  and  camera 

shutters. 
20  458  Landis  &  Gyr.    S.A.    Prepayment  electricity  meters.    (1.10.13.    Additian  to 

18.464;  14.) 
21,822  Jones.     Electric  arc  solder-.ng. 

21,824  Curtis  &  Igranic  Electric  Co.     Electroma^eticilly-  .■.-•?<. 

23,363  Trier.    Automatic  regulating  apparatus  for  dynamo-e.  r.-j. 

1915  Specifications. 
4.987  Wessel.     Hot-wire  alternating-current  limiters. 

A  hot-wire  alternating-current  limiter  having  a  main  cu:  -  .  .• 

in  cDmbination  with  a  transformer  which  is  brought  into  •  •   ■• 

said  relay  when  the  current  limit  for  which  the  apparatus 
secondary  of  said  transformer  supplying  current  to  a  he  • 
heated,  effects  an  interruption  of  bt  th  the  main  current  and  t.-.e  - 
of  said  transformer,  thus  causing  a  periodical  interruption  of  tr 
been  brought  down  below  the  said  limit. 
8  770  Soc  Anon  des  Etablissements  L.  Bleriot.     Electrcmacnetic  make-and-break 

devices     (7/7/13.     Divided  application  on  16.080  14.     jaly6.) 
8  941  S-"iEssLER      Electric   coupling   transformers.    (16,4  14.    Divided    application 
on  20.238-14.     Sept.  26.) 

II 


FINANCIAL    MATTERS. 


!llillllllllll= 


MUNICIPAL  ACCOUNTS. 


Ayr.— The  revenue  of  the  electricity  department  for  the  past  yca.v 
was  £15,359  (a  decrease  of  £448). 

Working  expenses  were  £8,160  and  interest  and  sinking  fund  required 
£5,951,  the  net  sm-plus  being  £1,248,  which  has  been  placed  to  reserve. 
Units  used  for  power  increased  57  per  cent,  and  total  imits  sold  by  3'G  per 
cent.  Coal  cost  £513  less,  due  to  the  use  of  low-grade  fuel  by  means  of  the 
new  stoking  apparatus  installed  last  year. 

The  tramway  accounts  show  total  capital  expenditure  £100,705  (in- 
crease £35),  of  which  £21,935  has  been  redeemed.  Revenue  was  £17.084, 
working  expenses  were  £10,980,  interest  required  £2,725  and  sinking  fund 
£1,819,  net  balance  being  £2,494.  Average  revenue  per  car-mile  was 
9-61d.,  and  working  expenses  (including  power)  were  5-87d.  Passengers 
carried  were  4,019,771  (again.st  4.238,494  in  previous  year),  car-miles 
run  448,725  (444,802),  and  units  used  442,969  (421,844).  The  general 
manager  (Mr.  Wm.  Grant)  reports  that  the  parcels  carried  were  24,023 


,IIIIIIIII».H.m:.:h<iu H 

(25  783).  The  average  mileage  obtained  from  the  wh.H>l  tvres  w.«-^  -  — 
the  lowest  on  record  (aijainst  88,829  last  year).  Mr.  Grant  is 
inquiries  into  the  cause  of  the  decrease,  which  ho  was  unable  to  actxiuni 
for  at  the  time  of  wr^tins.  Tlio  maximum  mileasjc  was  91.928,  and  the 
minimum  21  276.  Avoraue  mileaije  obtaine<l  fr.uu  ordinary  brake  retils 
was  5,864,  and  from  the  new  standard  tyi>o  9.3.-.9  Avcraso  mdoago 
obtained  from  pinion  wheels  was  56.70S.  Average  nulojKKC  obtainol  from 
Welsh's  patent  troUev  wiieel  centres  was  3.3SS.  Welsh  3  solid  trolley 
wheels  3.503.  Kleming'*  Birkby"s  3,317  and  B.T.-H.  3.4.9. 

Bournemouth.— The  accounts  of  the  tramwju-s  department  for 
the  year  ended  :\larch  31   show  gross  capital  £407,073  (increase 

£24,067).  ^--n.-..    1       • 

Revenue  was  £102,346.  and  working  exi)enscs  were  £.w.Obb  leavuis; 
gross  profit  £47.279.  Interest  roquiretl  £10.587.  sinking;  fund  and  repay- 
ment £16.535.  rent  of  leased  lines  £7.737.  and  allowances  to  dei>endants 
of  emploves  on  H.M.  Service  £2.352.  the  total  of  the  net  revenue  charges 
being  £37.964,  and  tiie  net  protit  £10,270,  from  which  ll,l8-  is  deducttnl 
to  cover  loss  on  motor  'bus  account.     Total  revenue  i>er  car-mile  was 
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13-o2d.  and  working  expenses,  including  power,  were  7-27d.     Passensers 
carried  wore  16,967,210,  car-miles  run  1,815,632,  and  units  used  3,072,169. 

Maidstone. — The  report  of  the  engineer  and  manager  accompanying 
the  accounts  of  the  electricity  department  for  the  year  ended 
March  31  (which  were  abstracted  in  a  recent  issue)  says  the  net 
surplus  (£1,553)  is  the  largest  obtained  since  the  works  were  started. 

From  the  beginning  of  the  financial  year  up  till  the  outbreak  of  war 
things  were  running  smoothly — the  new  engine  started  in  March,  1914, 
was  effecting  economies  in  fuel  and  business  was  brisk  ;  but  when  war 
broke  out  the  Committee  had  to  buj'  coal  of  inferior  quality  at  greatly 
enhanced  prices.  Early  in  February  anxiety  was  caused  by  inability 
to  obtain  coal,  but  the  War  Office,  the  Railway  Commission  and  South- 
Eastern  Railway  Co.  helped  as  much  as  they  could,  and  removed,  the 
difliculty  to  a  large  extent.  The  flepartment  sold  for  Covernmcnt 
purposes  at  satisfactory  prices  three  ITyC)  kw.  sets  which  were  out  of  date. 
The  sale  of  the  sets,  which  were  wanted  for  wireless  telegraphy,  ensibled 
the  Committee  to  order  from  the  Brush  Electrical  Engineering  Co.  a 
1,250  kw.  Ljungstrom  turbine  with  rotary  converter  and  switchgear,  and 
it  is  hoped  to  have  this  set  running  by  Christmas.  Total  revenue  increased 
by  £3,441,  while  the  total  costs  went  up  by  £2,043;  gross  profit  was 
8-4  ])cr  cent,  on  the  total  capital  and  13-3  j)er  cent,  on  the  outstanding 
capital.  All  classes  of  demands  for  current  show  an  increase  excejit 
street  iigliting  and  tramways.  Units  srjld  for  pftwer  form  mc)re  than 
half  the  output,  and  increased  by  31  per  cent.  The  supply  for  lighting, 
although  increasing,  is  becoming  of  less  and  less  im|>ortance,  due  to  the 
use  of  higher  efficiency  lamps  and  the  ever-widening  uses  of  electrical 
energy.  These  varjing  uses  will  bring  down  the  cost  of  electricity  and 
cheapen  the  supply  all  round.  Average  total,  cost  per  unit  HfAd  was 
0-836d.,  or  with  ca])ital  charges  r369d.  To  the  dependents  of  the  seven 
men  in  H.M.  Forces  allowances  are  made,  and  to  the  whole  of  the  working 
staff  a  war  bonus  has  been  given  in  order  to  counteract  the  high  j)rices  of 
necessaries.  Electric  cooking  is  still  throttled  by  the  want  of  hiring 
powcMs,  but  the  apparatus  is  greatly  improved  owing  to  extended  use 
and  experience.  Mr.  Hoadley  says  many  hundreds  of  electric  vehicles 
are  now  in  use  in  this  country  with  the  most  successful  results,  and  he 
advises  the  Electricity  Committee  to  <lo  all  in  their  power  to  further  the 
use  of  electricity  for  cooking  and  heating,  and  to  foster  the  use  of  elec- 
tricity for  charging  electric  vehicles  by  supjjlying  at  an  inclusive  charge 
per  annum  or  ])er  mile  an  electric  vehicle  for  the  Highways  Committee. 
He  also  asks  the  Committee  to  consider  a  co-partnership  or  bonus  scheme 
for  the  whole  of  the  staff.  The  engineers  of  several  electricity  under 
takings  who  have  such  schemes  are  unanimous  in  advocating  it  as  a  good 
investment  from  the  Committee's  jioint  of  view.  Mr.  Hoadley  has  a 
sim]>le  sclieme  which  he  proposes  to  submit  to  the  Committee  at  an  early 
date. 

Tonbridge. — The  electricity  suj)ply  depart nients  accounts  for  the 
year  ended  March  31  show  gross  capital  exj)enditurc  £30,080  (in- 
crease £373),  of  which  £10,810  has  been  repaid. 

Revenue!  was  £4,777.  and  working  and  general  expenses  were  £2.495. 
leaving  gross  j»rofit  £2,281  (cf»m))ar(fl  with  £2.024  last  year).  Interest 
ref|uircd  £776.  and  instalments  of  lojins  £1,290,  the  net  pniflt  being  £215 
(conipaii'd  with  £1  id).  I'nits  generated  were  4<).3.()19  (4it7,637)  and  sjild 
400,045  (394,511),  Total  maximum  supply  demanded  was  198  kw, 
(200  kw.). 


COMPANIES'MEETINGS  AND  REPORTS. 


Montevideo  Telephone  Co.  (Ltd.) 

Tile   twcnty-Heveiil  h  annual  genernl  meet  nig  wa^^  belt!  on  W<-diu'>d.iy. 
Mr.  CiiMM.Ks  Lock  jiresided. 

The  SKCUKTAKV  (Mr.  M.  II.  Rivers)  read  the  notice  calling  the  meet- 
ing and  1  he  auditors"  cert  ilic'de. 

The  Cll AIRMAN  then  saic'  :    The  firnt  iti-m  in  the  balance  sheit.  the 

])urehase  price  of  |)roperty  and  additional  outlay,  was  brought  into  the 

liooks  at  the  coininineemenl  of  the  year  as  of  thi-  value  of  £iS0.(KK».  and 

during  tin-  year  we  have  acldi-d  £5.tM5.      Invet*! nients  at   cost   slmw  n 

Mibstiintial  variation  from  last  year.  £49.289,  .igainHt   £41.452.      During 

the  year  we  have  had  eonsideralile  remittanccK  from  the  nthi-r  Hide,  and 

have  taken  advantage  of  this  to  increase  our  invcstnieiit.*  by  taking  up 

som<!  sliort  notes  of  good  elnwi — Tronnnry  noWn,  and  sonir  War  I/inn. 

£5.000  of  the  latter.      Our  investments,  as   I   have  niniM  on   jireviouw 

ocasioiiH.   are  of  (piile   good   class,   and    with   one  exception     n    t^mall 

amount  of  Austrian  war  loan,  takiii  a  couple  of  yiars  ago     are  all  pav  ing 

the  inti  rest  exi)ccle<l  wlnn  we  acipiiied  tlii-ni.      Hills  n-eenable  stand  at 

£1 1.000.  again,Ht  £5.S(H).  and  cash  figures  at  £10.798.  agnin^t  £14.S47  lat.t 

year.     We  thus  have  £21.798  of  actual  cash  apainM   £2tl.lkH»     n  strong 

e.ish  position.     The  investments  of  f49.<H)0  ..dd  and  our  ciwh  £2l.7tKl 

put   us  in  possession  of  actual  licpiid  asnels.  nalisabh-  anil  avnilnMc  at 

V(  ry  siioit  notice,  to  the  anionni  of  £7  I  .tXMtodd.  oin  rapit.d  I  "in;:  tl.V.iiHMi. 

indicating  an  exceptionally  strong  posit i<m.  and  taking  no  aeconnt,  of 

course,  of  the  real   estate.  i-Ji-tMH).  store),  in   .Montevide«»    and   sundry 

debtors.     If  we  look  at  those  Hgurcis  aloiui  wc  have  liquid  «f«t«»M<«.  goo<l 

realisable,  .solid  assets  of  £104.<HM>.  the  bulk  of  which     prolwhiy  every 

pcnn>      coidd  be  realised.     The  jirolit   and  Ioh-s  account  shows  a  sliuht 

diniinution  conijiared  with  la.^t  year,  but  1  somewhat  f'" 

result.      W<>  had  noticed  for   otne  months  previously  to  k' 

a  decrease  in  the  number  of  «>\ir  subt-cribers.  niul  we  said  tliat  tiuu  wa> 

likely  to  continue  for  a  time.     At  the  enil  of  the  iinaucial  ye.ir  we  had 

17(<  fewer  eulwcribers  ort  our  Ixjoks  than  prpviou»ly,  but  I  »m  glad  to 


say  that  business  has  been  looking  up  of  late  in  the  Uruguayan  Republic, 
and  our  last  reports  are  that  subscribers  are  commencing  to  show  increases 
again.  We  show  less  gross  revenue,  £3,287.  and  only  £2,748  less  net 
revenue,  which  shows  that  we  have  been  able  to  exercise  substantial 
economies.  Working  expenses  at  Montevideo  were  substantially  less 
than  the  previous  year.  Our  net  profit  is  £25,776,  which  amount  will 
enable  us  to  make  the  same  appropriations  to  dividend  account  as  we 
have  done  for  the  pa.st  seven  or  eight  years,  and  will  also  enable  us  to 
make  very  substantial  appropriations  to  depreciation  and  to  the  reserve 
for  the  renewal  of  plant.  We  apply  £8,000  to  depreciation  as  against 
£9,.5tX)  hst  year,  and  to  reserve  for  renewal  of  jilant  we  appropriate  £9,000 
against  £9,r)(Ki  a  year  ago.  We  carry  forward  £5,394  as  against  £5,.303 
brought  in. 

You  will  Ix-  glad  to  know  that  the  new  switchboard,  when  put  into 
pcjsition,  and  when  the  operators  had  got  thoroughly  accustomed  to  its 
us(>,  which  to(jk  sfjme  little  time,  fulfilled  all  our  expectations,  and 
thoroughly  justified  the  advice  which  Sir  John  Gavey  gave  us  in  recom- 
mending that  ])articular  type  of  switchboard.  We  arc  much  indebted  to 
him  for  his  co-operation  and  for  the  close  supervision  he  gave  to  the 
manufacture  and  erection  of  the  board.  With  regard  to  the  under- 
ground plant,  having  regard  to  the  troublous  times,  we  have  not  proceeded 
very  energetically  with  the  question  of  obtaining  a  concession  to  put  the 
whole  of  our  ])lant  underground.  We  have  not,  however,  lost  sight  of 
that  idea  or  dr(»p])ed  it  ;  on  the  contrary,  our  instructions  to  om  local 
Board  have  Ik-cu  to  keep  the  matter  always  before  them,  and.  whenever 
a  favourable  opportunity  occurs,  to  deal  with  it.  .We  wish  to  give  the 
])ublic  ihe  benefit  «>f  a  greatly  improve<l  system,  aitd  we  shall  be  prepared 
to  do  so  whenever  we  get  the  proper  authorisation  to  jjroceed  therewith. 
I  now  move  f  he  adopti(»n  of  the  report  and  accounts,  and  the  declaration  of 
the  dividends  set  out  therein. 

Mr.  .1.  <;.  LE>L\IU'H.\\T  seconded  the  resolution,  which  was  carried 
unanimously. 

The  retiring  director  (Mr.  .1.  O.  I>e  Marchant),  was  then  re-elected,  as 
were  the  retiring  auditors.  A  subscription  of  .50  guineas  was  voted  to  the 
British  Red  Cross  Society,  and  a  vote  of  thanks  to  the  chairman  and 
directors  brought  the  meeting  to  a  close. 

BARBADOS  ELECTRIC  SUPPLY  CORPN.  (LTD.)— The  profit  for  the  year 
to  .lune  30  was  £2,2.30  (compared  with  £1.380  for  the  previous  year), 
although  there  was  a  decrease  in  the  profit  from  installation  work  and  sales 
(tf  electrical  ap])aratus  and  stores.  The  war  has  reduced  the  nimilK"r  and 
size  of  new  installations,  and  results  have  been  affected  by  the  increase  in 
the  cost  of  materials.  £503  has  been  charged  against  trading  for  repairs 
and  renewals,  against  £482  in  previous  year.  This  item  again  represents 
jirincipally  the  cost  of  re])lacing  poles,  which  expense  is  expected  to  con- 
tinue for  .scime  time.  The  members  of  the  advisory  committee  in  Bar- 
bados ha\-e  a<rreed  to  accept,  as  from  the  last  date  of  ])nyment  (Dee  ,31. 
1912)  half  the  fees  previously  paid.  A  moiety  of  the  fees  already  charged 
in  the  accounts  for  the  18  months  to  June  30.  1914.  has  been  credit^ni  to 
jirofit  and  loss  account.  No  fees  have  been  paid  to  the  directors  or  t<> 
the  members  of  the  local  advisory  committee  since  the  last  rcjiort. 

DICK.  KERR  &  CO.  (LTD.)  -  Th<-  chairman  (Mr.  Claud  T.  Cayley)  state.! 
at  the  meeting  List  week  that  the  company's  normal  develojiment  had 
stopped,  and  their  energies  were  transferred  to  the  special  rv(|uirements 
of  the  time.  The  jirofit  on  this  year's  trading  was  principally  derivetl 
from  orders  and  contracts  taken  before  the  war.  and  those  were  gradually 
falling  in  to  a  finish.  .Mthough  they  were  busy  now  on  abnormal  work, 
there  was  lM>und  to  be  a  transition  period  occupied  in  re-«'stablishing 
normal  comlitions,  and  it  was  because  of  that  that  the  directors  could  not 
sectheir  way  to  recomuuMid  a  dividend  on  the  ordinary  shares.  They  were 
jileased  Iwcause  they  iK'lieved  that  they,  as  a  company,  were  assisting  the 
(Jovcrnment  to  a  material  extent,  but  they  were  also  hojx'fiil  that  some 
reasonable  profit  ]>r<q)ortionate  to  the  efforts  being  m.ade  woid<l  be 
permitted-  sufficient,  at  all  events,  to  make  it  unneces.sary  next  year  to 
put  such  a  large  |M'rceiitage  of  jirolit  to  reserve  for  contingencies,  .\k  to 
th«'  (Jovernment's  intention  to  absorb  i-xeess  protits,  especially  if  deriv<><l 
from  W(»rk  flue  directly  to  the  war.  no  p<T.son  coiUd  object  to  the  principl<\ 
but  at  the  name  time  no  one  could  jiredict  to  what  extent  it  would  be 
ap))lie<l,  and  it  therefore  behovinl  them  to  be  ultra  con.'servative  in  dealing 
with  thrir  accounts  at  pre.siMit.  (Vuitracts  were  larger  than  they  Kid 
been  for  some  years.  In  the  accounts  they  would  observe  that  contracts 
liiiiiriMl  at  £4t)0.3(i5.  wliich  was  l;irg<>r  than  in  many  previous  years. 

INTERNATIONAL  LIGHTING  ASSOCIATION  (LTD.)— The  rejwrt  for  1914 
slatesth.t  astlic  I  Co.  could  not  continue  operations  a> 

pendent  company  <  Ulitioiial  funds  were  forthcoming,  the  ■ 

of  the  gas  eompjiny  consuU-riMl  it  .-idvisjible  to  approach  tlu>  Para  Ele<t'  n- 
Co,,  and  as  a  result  of  th«Mr  negotiations  tlie  electric  company  entcrinl 
into  an  agriMMiient  to  take  over  the  gas  undertakinu  on  c«Ttain  terms. 
.After  I  '      ilion  tli<     '  vs  of  the  lnlernation:il   '  '        '    1 

tn  eoi  he  .■irraii_  ina<h'  with  the  VsiTa   ! 

t'  ^ly  coinpU  letl  on  June  22  last.ai 

a-  ug  of  I'ara  (Jas.  Co.  .shares  ami  d.  ' 

riHH'ivod  82.5  tl  |vr  cent,  cumulative  preference  shares  of  £5  e«ch  (fully 

|>aid)of  the  I'ara  Elertrie  Railways  A:  I.    ' <  o..  the  .-^um  of  £1  "" 

in  cash.  :iml  £!(;.. '><»((  nrw  .5  jK-r  ei-nt.  d<l  "f  the  I'.iia  tJa*  ' 

t  '  "f  the  Tara  Ehftrjc  l  >.  for  p*ymcnt  of  priiicip.il, 

11.  lid, 

NORWICH  ELECTRIC  TRAMWAYS  CO. —At  the  meeting'  on 
dircctois  n'|xiHcd  tliMt   the  total  1  *  ,    ..  i  >. 

in    19141  and   the  oxponditiire   w.i 
£!■  With   ' 

p  .  ^    "viding  t' 

to  be  dcHilt  with.      Jhe  directors  recommended  th»t  £2,.V»0  be  appliwi  t4» 
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reserve,  and  £7,920  to  payment  of  3  per  cent,  dividend  for  the  year  ondwl 
Juno  30,  leaving  £1,024.  8s.  Id.  to  be  carried  forward.  Thf  niiinl)fr  of 
car-miles  run  was  1,011,994  (against  1,048,27.")),  and  9,471,883  pa.s.scngor.s 
were  carried  (against  9,431,890). 

SOUTH  BRAZILIAN  RAILWAYS  CO.fLTD.) — At  an  extraordinary  mooting 
last  week  resolutions  approving  a  scheme  of  arrangement  between  the 
company  and  the  holders  of  the  first  and  second  debentures  were  passed. 
'Ml-.  Albert  Mitchell,  who  presided,  referred  to  the  circumstances  under 
which  the  company  acquired  the  tramway  system  of  C'urityba  as  well  as 
the  electric  light  and  power  system  of  that  city.  He  explained  that, 
owing  to  the  default  of  the  contractor,  it  became  necessary  to  take  over 
the  property  in  an  incomplete  state  and  to  finish  it  for  his  account.  To 
enable  that  to  bo  done,  ho  said,  it  had  been  necessary  to  obtain  financial 
assistance,  and,  after  negotiation,  they  were  able  to  secure  the  assistance 
of  their  bankers  in  Paris  and  othei.s,  who  made  the  necessary  advances 
on  the  security  of  the  company's  bills,  backed  by  the  deposit  of  the  un- 
issued debentures.  During  the  last  two  or  three  years  the  state  of  affairs 
in  Brazil  had  been  unsatisfactory  front  the  financial  and  business  point  of 
view,  and  the  inhabitants  of  Curityba  had  not  used  the  tramways  to  the 
oyfcnt  that  it  was  undoubted  they  would  do  in  normal  times.  Neverthe- 
less, the  tramway  was  just  about  ]3aying  its  way  and  immediately  normal 
times  arrived  they  would  be  in  a  position  to  double  the  takings  with  little 
(if  any)  additional  expenditure.  The  electric  light  and  power  depart- 
ment had  shown  most  encouraging  results,  but  it  had  also  suffered  from 
depression.  Everj'thing  possible  had  been  done  to  reduce  the  working 
expenses,  which  at  present  showed  a  satisfactory  decrease  compared  with 
a  j-ear  ago.  It  was  proposed  to  create  £240,000  of  prior  lien  debentures 
in  order  to  provide  for  the  eventual  liquidation  of  the  floating  debt  and 
to  give  the  company  the  necessary  working  capital. 


NEW   COMPANIES,   STATUTORY    RETURNS, 
MORTGAGES  AND  CHARGES,  &c. 


NEW  COMPANIES. 

ANGLO-AMERICAN  METALS  SYND.  (LTD.)  (141,904.)— Reg.  Oct.  19, 
ca])ital  £3,000  in  £1  shares  (2,750  "  A  "  and  250  "  B  "),  to  carry  on  the 
business  of  metal  merchants,  steam  and  other  engine  manufacturers, 
founders,  galvanisers,  electroplaters,  cable  makers,  elec'trical  engineers, 
&c.,  and  to  adopt  an  agreement  with  S.  A.  Yorks  and  J.  0.  Lawson- 
Johnston.  Private  company.  First  director.s'  are  J.  0.  Lawson-John- 
ston  and  S.  A.  Yorks  (botli  permanent).  Secretary,  J.  0.  Lawson- 
Johnston.     Reg.  office,  Trafalgar  House,  Waterloo-place,  S.W. 

MICA  LUBRICANT  CO.  (LTD.)  (141,895.)— Reg.  Oct.  16,  capital  £5,000 
in  £1  shares,  to  take  over  the  business  carried  on  as  the  Mica  Lubricant 
Co.,  to  carry  on  the  business  of  lubricant  and  packing  manufacturers, 
manufacturers  of  and  dealers  in  grease,  asbestos  and  indiarubber  goods, 
&c.  Private  company.  First  directors  are  A.  Purvis,  A.  P.  Purvis, 
W.  W.  Wilkin  (manager),  L.  Bird  and  N.  Sturrock.  Reg.  office  :  63, 
King-street,  South  Shields. 

UNITED  TUBE  CORPN.  (LTD.)  (141,902.)— Reg.  Oct.  18,  capital 
£150,000  in  £100  shares,  to  carry  on  the  business  of  manufacturers  of  and 
dealers  in  munitions  of  war  and  solid  drawn,  lapwelded  and  other  tubes, 
wire  drawers,  smelters,  engineers,  metallurgists,  aluminium  coaters, 
stampers,  tool  makers,  electrical  and  water  supply  engineers,  &c.  Private 
company.  First  directors  are  Col.  J.  R.  Wright,  S.  Baldwin,  M.P.,  J.  C. 
Davies,  G.  Hethey,  H.  W.  Dunn  and  A.  Hethey. 

STATUTORY   RETURNS. 

BLACKBURN,  STARLING  &  CO.  (LTD.)— Return  to  Aug.  5  gives  capital 
as  £12,000  in  £1  shares.  All  shares  taken  up  and  £8,100  paid.  £3,900 
considered  as  paid.     Mortgages  and  charges  :    Nil. 

BRITISH  ARC  WELDING  CO.  (LTD.)— In  return  to  July  15  cajjital  is 
£15,000  in  £10  shares.  657  shares  taken  up.  £10  per  share  called  up 
on  457  and  £4,570  paid.  £2,000  considered  as  paid  on  200  shares. 
Mortgages  and  charges  nil. 

CHILI  TELEPHONE  CO.  (LTD.)— In  return  to  .Tuly  28  capital  is 
£360,000  in  £5  shares.  66,000  shares  taken  up.  £220,000  paid  and 
£110,000  con.sidered  as  paid.     Mortgages  and  charges,  nil. 

CHRISTY  BROTHERS  &  CO.  (LTD.)— Return  to  July  20  gives  capital  as 
£12,000  in  £1  shar(>s  (:j,000  deferretl).  7,926  ordinary  and  3,000  deferred 
shares  taken  up.  £1,826  paid.  £9,100  considered  as  paid.  Mortgages 
and  charges,  £4,600. 

CROMPTON  &  CO.' (LTD.)— Capital  in  return  to  July  19  is  £221,00'<  iu 
£1  shares  (136,000  preference).  79,539  Ordinary  and  136.000  pre- 
ference shares  taken  up,  of  which  2,240  preference  have  been  forfeited. 
£1  i)er  share  called  up  on  seven  ordinary  and  7s.  6d.  per  share  on  133,760 
])reference.  £50,788.  2s.  8d.  paid  (including  £621.  2s.  8d.  paid  on  2.240 
preference  .shares  forfeited).  £163,132  considered  as  jmid,  being  £1  per 
share  on  219,532  ordinary  and  12s.  M.  per  share  on  133,760  preference. 
Mortgages  and  charges,  £100,000  first  mortgage  debentures. 

MORTGAGES  AND  CHARGES. 

HONG  KONG  TRAMWAY  CO.  (LTD.)— Memorandum  of  satisfaction  to 
extent  of  £200  on  Sept.  7  and  £300  on  Sept.  20,  1915,  of  trust  deed  dated 
July  1,  1903,  securing  £195,000,  has  been  filed. 

WEISS  &  BIHELLER  (CANADA)  (LTD.)— Memorandum  of  satisfaction 
m  full  on  Oct.  12,  191.5,  of  debentures  dated  Oct.  24,  1913,  securing 
£12,000,  has  been  filed. 


CITY   NOTES. 


MEMORANDA  (Oct.  27).— Bank  rat*  5  per 
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'vioee  Aog.  n.\ 
Consola  Pay  Day  Xov.  5.     HVjf.iiM  and   Shar^    " 

Priee  of  •. 


Consols 

Days  Nov.  Tl  and  25.     Pay  Davn  Kov.  12  aivl  2« 

BANK  FUR  ELEKTRISCHE  ' 

for    191 4- 1 5   am'. Hilled    to    t, 

1912-13,  after  writing  off  4«2,5«)«J  f.  cM 

setting  aside  25f),'KK>  f.  for  war  ta.x.     It  i-.  i'-..  ">.;  >  i---  ••-ik.    « 

per  cent. 

BRISBANE  ELECTRIC  TRAMS  INVESTMENT  CO 

have  de.-jai'od  a 'li'.  idi-iid  of  1-.  pf  ■ -h  ir.     '.     ■•      , 
payable  Nov.  1. 

COMPANIES    TO    BE    STRUCK    OFF    THE    REOI^ 

will  be  struck  off  th';  Ro^ristcr   iiiil« -■>   cium-   f'> 

before  Jan.  8  :   Budleigh  Salterton  Electric  1, 

Engineering  Co.,  LiverjKjol  Traction,  Light   A-    r    ..   . 

Oil   &  Ga.s  Turbine  Synd.,   Power   Synd.   of  South 

Wireless  Telegraph  Trust,  TelenewH,   Vacuum  EIcctri<-  ^v   ij*. 

Appliances,  Walker  Reversible  Turbine  Co. 

HUELVA  GAS  &    ELECTRICITY    CO.    (LTD.,     T 
that  it  will  be  impossilj|i>  t'>  i.  i,.  i.I.-  the  iatcp-- 
debenture  stock. 

KAMINISTIQUIA  POWER  CO.   (LTD.)— Thf  i 

dividend  of   I  .',   per  cent,  (or  at  rati-  of  6  {)<■:  i 

common  stock  for  tlie  rjuartor  to  3ist  inst. 

LISBON  ELECTRIC  TRAMWAYS  (LTD.)— The  dir. 
interim  dividend  of  2\  pf-r  cent,  (tax  free)  on  i 
current  year,  payable  12th  prox. 

NEW  ST.  HELENS  &  DISTRICT  TRAMWAYS  CO.  (LTD.-     T"'  •     ?;—»-- 
have  declared  a  dividend  of  2\  per  cent.  (2s.  6fl.  per 
ference  shares,  £5,000  has  been  placed  to  reserve  ana  vj,jjI   l 
forward. 

WEST    INDIA   &   PANAMA    TELEGRAPH    CO.     (LTD.)— The    dir 

recommend  to  the  shareholders  at  theapj)r(jat}iii!j  '••  _•  

the  following  dividends :    6s.  per  share  on  the  first 

shares  (for  the  si.x  months  to  June  30,  1915)  and  'JU.  per  ohorv  vu  ihv 

ordinary  shares  (tax  free). 
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ELECTRICAL  COiVIPANIES'  SHARE  LIST. 

What  were  known  as  "  otficial  quotations  "  are  not  ,i )  v  n-t ;  ■  i    ui 
we  give  below  the  latest  prices  at  which  actual  traruaotuud  coj  .  p.Aos 
on  or  before  Wednesday,  Oct.  27.   The  greatest  care  is  taksnin  ootnpiling 
these  figures,   but  the  diffioulty  of  veiifioatioD  is  now  much  increased. 
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Wt<,  pan  C83VT 
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Electricity  Supply. 

Bournemouth  &  Pcole  E.L.  Ord 

Do.    44%  Cum.  Pref 

Do.    6%  Cum.  2nd  Pref 

Brompton  &  Kensington  Ord 

Central  Elec.  Supp.  G.  Deb.  St 

Charing  Cross  West  End  &  City  Debs... 

Do.     44%Pref 

Do.     Ord 

City  of  London  Elec.  Lt  Ord 

Do.    6%  Pref 

Do.    5%  Deb.  St 

County  of  London  Ord 

Do.    6%  Pref 

Do.    2nd  Deb 

Edmundson's  Elec  Supp.  44%  Debs... 
Kensington  and  Knightsbridge  Ord.  . . 

Do.    Deb.  St 

London  Elec.  Supp.  6%  Pref 

Do.     4%  Mort.  Debs. 

Metropolitan  E.  Supp.  Ord 

Do.     1st  Mort.  Deb 

Midland  Elec.  Corpn.,lst  Mort  Deb.  St 
Newcastle  &  Dist.  E.L.  6%  2nd  Dbs  . . 
Newcastle- ■on-TyneE.S.5%2dMtDb.St 
North  Metropolitan  E.  P.  Supp.  6°6  Pref 

South  London  E.S.  Ord    

Urban  Elec.  Supp  44%  Db.  St     

Waste  Heat&Gas  Elec.  Gen.  Stations. 
Westminster  E.a  Corp.  Ord 

Do.    4J%  Cum.  Pref 

Electric  Railways  &  Tramways. 

British  El.-;.  Tr.iction  5%  De^ 

Do.     6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord.  ..■ 

Do.        do.        Assented  Dot  Ord.  .. 

Do.     45%  Pref ( 

Do      4";,  Deb.  St 1 

City  &  S.  Londorr  Deb , 

Do.     Pref.  189o    j 

Lanarkshire  Tramways 

London  Electric  Ry.  Ord 

Do.     4"i  Pref i 

Do.     4%  Debs 1 

Metropolitan  Ry.  Con.  Ord I 

Do.    34%  Pref ! 

Do.    34%  Convertible  Pref ; 

Do.    34%  A  Debs , 

Do.     34%  Debs.   I 

Metropolitar.  Dist  Ry.  Ord | 

Do.     4%  Prior  Lien    

Do.    4;%Firstf^ef 

Do.    6%  Perp.  Debs. 
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ELECTRICAL  COIVIPANIES'  SHARE  USl .—Continued. 
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4% 

4% 
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22% 

13% 

10% 
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6% 
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5% 
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5%  . 

6% 

5% 


Electric  Railways  and  Tramways 

Metropolitan  D'st.  Ry.  4%  Debs 

Do.    4%  Debs.  (1903-5) 

Do.     4%  Guar.  Stock 

Underground  E.  Rys.  of  London  Shares. 

Do.    AOrd 

Do.     6%  Inc.  Debs 

Do.     6%  Inc.  Bds.,  v/ith  coup.  16. . . . 

Do.     4i%  Bds 

Yorkshire  W.  Riding  Ord 

Do.     Pref 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord 

D3.     6%  Pref 

Brit.  Aluminium  Ord 

Do.     Prior  Lien  Debs 

Do.     6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.Ericssion  Mfg.  Cm.6%  Pref. 
Brit.  Westinghouse  Pref 

Do.     6%  Prior  Lien  Debs 

Do.    4%  Mort.  Deb.  St 

Callender's Cable,  &c.,  Co.  Ord 

Do.     5%  Pref 

Castner  Kellner 

Dick,  Kerr  &  Co.  6%  Pref 

Edison  &  Swan  U.Elec.LtA.  £3  pd 

Elec.  Construction  Ord 

Do.    7%  Cum.  Pref 

Do.  4%  Debs 

General  Electric  Ord 

Do,    6%  Pref 
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Financial  and  Investment. 
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METAL  PRICES. 

Messrs.  J  B.  Gimham  &  Sons,  132,  Upper  Thames-street  London,  E.G., 
date  Oct.  27,  the  following  as  the  present  basis  prices  of 


New  MBTAL3.  p^r  lb. 

Solid  Dr.:vn  Brass  Tu  bes .,  -.  1 3}  d. 

Solid  Driiwn  Cooper  Tube*  ...-.,  13*d. 

Brazed  Ojpper  Tubes 13  ^d. 

Brazed  Brass  Tube* —  15id. 

BrassWire 12id 

CopperWlre  —  -..-  I2H. 

Rolled  Brass 12H. 

Brass  Sheets 13}! 

ner  ton. 

Copper  Sheet! ^-   £103    0    0 

Spelter £63    0    0 


Enelish  Lead..  .-.^ ....... 

Antimony   ...^^ _.>..... 

Old  Mbtau. 

Clean  Scrap  (Copper 

Brazier/  Copper  Scrap. . . . . 

Clean  Scrap  Brass 

Oid  Lead    

Old  Zinc 

Hollow  Pewter 

Black  Pewter <«.   .. 

Gun  Metal ....  _ 


quote  under 

per  ton. 
f:25  10    0 
NominaL 


p«T  ton. 
£7D  0  0 
£59  0 
£52  0 
£21  10 
£35  0 
£105  0 
£75  0 
£60  n 


Mr  A.  Joseph,  Earl-str«^t.  'jondon-road,  Snuthwarir.  London,  S.E.,  qtiotes  under  date 
Oct.  25,  the  following  approximate  prkes  of  Scrap  Metals  :— 


D^r  ton. 

Aluminium  Cuttings    £95    0    0 

Clean  Mixed  Brass    -     £5t    0    0 

Clean  Copper £70    0    0 

Braziery  Copper £63    0    0 

Gun  Metal £62    0    0 


per  ton 

Old  Uad £22    0    0 

Tea  Lead £23    0     U 

Oli  Zinc £42     0     0 

Hollow  Pewter £110    0     0 

Shaped  Blacic  Pewter £75    0    0 


Mr.  Joseph  can  supply  solder  at  the  following  nrices  per  ton  :  Plumb»'-'s  Solder  (in  bar 
or  strip),  f63.  Commercial  Tinman's  Solder,  £33:  Blowpipe  Solder.  £93. 
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Gloucester  (xirpn 
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Illord  District  Council.... 

lUeston  (kirporation 
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Isl- of  Thanet  tk) 

K.ilinarnoclc  Cor|x>ratlon . . 
Lanarkshire  Trams  Co.  .. 

Lancasliire  United    

.;i>jn    

;  ^tlon  .... 
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4,761 
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347 
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65,440 
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197.304 
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NOTiCIS. 


The  Taxation  of  Excess  Profits. 

Some  little  time  ago  it  was  announced  that  where  the  profits 
of  a  company  amounted  to  more  than  the  average  of  the  last 
two  or  three  years  before  the  war  the  excess  would  be  taxed 
at  a  high  rate.-  This  seemed  to  be  a  reasonable  method  of 
obtaining  revenue.  Now,  however,  it  appears  that  the 
maximum  profit  to  be  permitted  is  to  be  6  per  cent.  This  is  a 
much  more  serious  proposition,  more  particularly  in  the  case 
of  electricity  supply  companies  and  tramway  companies,  which 
generally  work  under  a  limited  tenure.  Many  such  companies 
are  paying  dividends  at  the  present  time  of  about  8  per  cent., 
and  this  is  by  no  means  too  much  when  it  is  remembered  that  a 
large  part  of  the  capital  must  be  repaid  before  the  date  of 
compulsory  purchase,  and  that  the  dividends  paid  in  the  early 
years  by  such  undertakings  were  very  small — indeed  in  many 
cases  no  dividend  was  paid  for  some  years.  Apart  from  this, 
however,  it  appears  that  the  profits  are  to  be  arrived  at  on  the 
basis  which  is  usually  followed  in  assessments  for  income  tax. 
In  other  words,  the  writing  off  of  capital  expenditure  is  not 
permitted,  and  an  allowance  for  wear  and  tear  or  renewals 
is  only  allowed  on  a  very  modest  scale,  much  more  modest  than 
would  be  considered  reasonable  in  sound  commercial  working. 
This  makes  a  very  serious  difference  in  arriving  at  a  figure  of 
profit,  and  leads  to  a  result  which  may  show  a  profit  from  the 
point  of  view  of  assessment  when  there  is  no  true  profit  from 
the  commercial  standpoint.  We  fear,  therefore,  that  if  this 
method  is  to  be  followed,  the  profits  paid  by  certain  companies 
during  the  war  will  be  reduced  very  heavily,  below  that  which 
they  have  paid  hitherto  or  during  the  last  two  or  three  years. 
Not  only  may  this  have  a  very  baneful  effect  upon  the  future 
of  an  undertaking,  but  it  will  certainly  cause  considerable 
hardship  to  shareholders,  more  particularly  those  who  have 


made  investments  within  recent  years,  and  have  necesAarilv 
purchased  at  a  price  which  a.ssunies  that  a  reasonable  dividend 
will  be  maintained.  An  enforced  reduction  of  profits  would 
mean  a  serious  reduction  in  the  value  of  the  securitie«  "*''■'  •. 
We  trust,  tberefore,  that  the  Government  will  look 
(juestion  further  from  the  commercial  point  of  view,  and  not 
merely  as  an  academic  matter. 


After  the  War. 

That  others  are  fully  alive  to  the  conditions  which  are  likely 
to  prevail  in  the  future  is  shown  by  an  article  in  the  last  i^sue  of 
"  Engineering."  An  account  is  given  of  a  meeting  held  in 
Germany  to  promote  export  trade  at  the  temiination  of  the 
war,  and  it  is  evident  that,  with  characteristic  thor< 
the  Germans  have  prepared  an  organisation  to  deal  .^i..l  .^e 
subject.  According  to  our  contemporary,  Prof.  11.\rms,  of  the 
Society  for  the  Promotion  of  the  Institute  for  Maritime  Traffic 
and  World  Commerce,  gave  a  lecture  on  the  necessity  for  a 
careful  cultivation  of  German  foreign  trade  after  the  war.  and 
at  the  same  time  pointed  out  that  even  during  the  war  the 
necessary  steps  must  be  taken.  The  meeting  considered  the 
further  development  of  the  Foreign  Trade  Department  of  the 
War  Committee  of  the  German  Industry  for  the  furtherance  of 
German  commerce  in  the  domain  of  foreign  trade,  and  stated 
their  intention  of  entering  into  communication  with  other 
commercial  associations  so  as  to  do  justice  to  the  widely  rami- 
fied interests  of  the  Fatherland.  It  is  well  for  our  readers  to 
know  these  things,  and  for  them  to  prepare.  Britain  needs  no 
Societv  for  the  Promotion  of  World  Commerce.  Modification 
of  the  scope  and  aims  of  existing  societies  and  uistitutions. 
together  with  an  all-round  awakening,  will  go  far  in  meeting  the 
threatened  rivalry  ;  but,  as  we  have  said,  it  is  well  for  us  to 
know  what  the  other  man  is  doing. 


Supply  of  Technically  Trained  Men. 

A  SUPPLY  of  suitable  men  for  undertaking  advanced  tech- 
nical work  in  the  offices  and  shops  of  engineering  firms  c^n  be 
obtained  from  the  following  sources  :  (a)  Post-graduates  from 
the  technical  universities  and  colleges,  and  (6)  assistants  fn»m 
works.  Inability  to  appreciate  practical  dovjamis  and  lack 
of  ppiseverarce,  which  practice  teaches,  are  the  principal 
drawbacks  of  the  purely  college  trained  man.  From  an 
engineering  standpoint,  the  men  from  the  works  are  decidedly 
superior.  owing  to  their  riper  judgment  and  clearer  apprinia- 
tion  of  practical  needs  ;  but  as  a  ride  such  men  find  it  necessary 
to  take  or  re-take  the  final  year  of  the  degrve  course  before 
commencing  research.  Institutions  exist  in  which  the  training 
of  men  for  undertaking  advanced  technical  work  can  be 
effected.  In  these  institutions,  of  which  the  Imivrial  College 
of  Science  and  Technology  is  deservedly  one  of  the  best  known, 
courses  of  sti-dy  luive  been  specially  arranged  for  this  purpose. 
As  an  example  of  a  successful  arrangement,  the  advanced 
courses  in  electrical  engineering  at  the  City  and  Guilds  (En- 
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gineering)  College  may  be  mentioned.  In  this  college  the 
students  are  encouraged  to  undertake  research  work  in  co- 
operation with  the  members  of  the  staff  under  whom  they  are 
working.  In  this  way  suitable  guidance  is  given  to  the  student 
in  his  work,  along  with  the  necessary  assistance  and  encourage- 
ment. The  result  is  usually  the  publication  of  a  Paper  of 
direct  engineering  interest.  In  connection  with  Government 
encouragement  and  endowment  of  research  work,  an  important 
matter  arises  concerning  the  position  of  those  professors  and 
teachers  who  have  hitherto  been  engaged  in  research  and  in 
the  training  of  others  in  research.  Since  most  of  this  work 
has  been  of  a  voluntary  nature,  there  is  a  danger  of  losing  a 
valuable  asset  if  such  work  is  ignored.  Teachers  engaged  in 
prosecuting  researches  and  in  training  men  to  carry  out 
original  and  independent  work  should  be  officially  rocognLsed 
and  remunerated.  Furthermore,  care  should  bo  tabm  that  the 
position  acquired  by  these  teachers  through  such  work  should 
neither  be  lost  sight  of,  nor  injuriously  affected  in,  or  by,  any 
comprehensive  scheme  which  may  be  formulated. 


Alien  Enemy  Patents. 

Elsewhere  wc  give  an  abstract  of  the  report  of  the  Special 
Patents  Tribunal  of  the  Patent  Office  which  was  constituted 
last  year  for  the  purpose  of  dealing  with  the  applications  for 
licences,  &c.,  under  patents  owned  by  alien  enoniics.     The 
number  of  applications  was  387,  but  only  291  patents  wore 
involved.     245  licences  were  granted,  two  patents  wcro  voided 
and  31  applications  were  refused,  either  because  the  applicants 
were  not  fit  or  competent  to  carry  on  the  manufacture,  or 
because  it  had  not  been  established  that  there  was  a  demand 
for  the  article  covered  by  the  patent.     We  think  no  objection 
can  be  taken  to  the  procedure  adopted  by  the  Tribunal,  for 
the  general  rule  has  been  to  grant  licences  rather  than  to  annul 
the  patent.     Except  for  grave  reasons  of  State,  it  would  be 
incciuitable  to  confiscate  the  private  property  of  individual 
alien  enemies  at  this  stage.     We  can  afford  to  await  events  ajid 
see  what  treatment  will  be  meted  out  at  the  end  of  the  war  to 
our  nationals  who  own  German  patents.     We  question,  how- 
ever, whether  the  Board  of  Trade  are  wise  in  insisting  upon 
evidence  of  the  applicani's  al)ility  to  manufaciun-  or  that  there 
is  a  demand  for  llie  article  covered  by  a  ])ati  nt.     It  is  not  easy 
to  supply  evidence  of  this,  for  time  alone  can  prove  whether 
there  will  be  a  demand  for  an  article.     It  is  satisfactorv.  how- 
ever, to  note  that  it  is  the  intrcntion  of  the  lioard  of  Trade  to 
make  the  licences  granted  to  British  traders  of  a  permanent 
character  ;    otherwise  it  would  not  ])ay  a  Britisii  firm  to  incur 
the  expense  and  tronl.lr  of  iiiakiiig  preparations  to  manufacture 
undi  T  a  patent.     We  an-  iiot  surprised  to  learn  that  in  some 
cases,    and   ])aruicularly    in    llic    ( hemical    and    machine   tin- 
broidery  indiisl  lies,  inure  than  one  a]i])li<'ation  was  nece.'*.sarv. 
for  it  was  found  thai  t  he  j)osition  was  soinrwhat  comjilicated 
owing  to  the  fact  that  a  group  of  jiatents  related  to  certain 
inventions,  and  there  wcr.-  ])atent8  of  addition.  &c.     W  «■  doubt 
whether  the  Tribunal  has  Itrcii  liberal  entniLjIi  in  the  grant  of 
licences,  for  in  some  instances  within  our  knowledg.'  German 
articles  which  are  now  manufactured  under  licences  in  tliis 
country  cost  from    120  to  1.50  per  cent,  more  than  they  did 
before  the  war.     The  manufacture   of  articles  such  as  the.**,- 
cannot  be  juofitahly  continued  here  after  t'le  war.  except  with 
the   aid   of  a   strong   protective   tariff,   and    this  may   not    be 
availaltlc. 


addresses  should  bear  very  largely  upon  some  phase  of  the 
gigantic  struggle  in  which  we  are  engaged.  We  deal  with  two 
of  these  addresses  in  our  present  issue.  That  of  Col.  J.  F. 
Lister  to  the  Birmingham  Section  of  the  Institution  of  Elec- 
trical Engineers  deals  essentially  with  war,  and  outlines  the 
very  imporlpnt  duties  that  are  carried  ont  by  signal  units  in 
the  field.  It  is  a  subject  with  which  few  civilians  arj  familiar, 
but  it  is  one  that  has  assumed  enormous  importance  with  the 
extension  of  the  modern  battle  line.  On  the  other  hand,  the 
presidential  addres-  by  Proi.  E.  W.  Marchaxt  to  the  Liver- 
pool Encineering  Society  doals  particularly  with  the  relation  of 
science  to  practice  in  tlm  s  of  peace.  Prof.  Marchaxt  gives 
some  interesting  examples  of  the  progress  that  has  been  effected 
bv  suitable  investigation.  Thus,  the  cost  of  static  trans- 
formers  20  years  ago  was  £2.  10s.  per  kilowatt,  whereas  large 
transformers  can  now  be  built  for  IDs.  per  kilowatt.  This  great 
reduction  in  price  would  not  have  been  possible  but  for  investi- 
gations which  resulted  in  the  production  of  special  sreel.  or  in. 
the  realisation  of  the  most  suitable  methods  of  dissipating  the 
heat  that  is  produced  when  the  transfoimcr  is  in  use. 


A.S  an  example  of  what  can  be  done  at  the  present  time 
Prof.  .Marchaxt  mentions  the  case  of  the  magneto.  When 
war  broke  out  Germany  had  obtained  practically  a  monopoly 
in  the  manufacture  of  this  type  of  machine.  In  order  to  fill 
the  gaj)  ^Ir.  \\'atson  worked  out  a  design  of  magneto  on  scien- 
tific lines  superior  to  that  which  had  foimerly  been  imported 
from  Germany.  A  company  was  formed  which  is  now  making 
2-50  of  thcso  machines  a  week,  and  will  soon  be  making  from 
1,000  to  1..500  per  week,  ^^hat  we  feel  about  this  kind  of 
investigation  is  that  its  value  is  realised  theoretically  in  this 
country,  and  the  work  that  is  done  by  companies  abroad  is 
recognised.  The  research  laboratory  of  the  General  Electric 
Co.  of  America  is  well-known,  and  the  results  that  have  been 
obtained  have  been  published  far  and  wide.  Yet  we  doubt  if 
any  .serious  effort  is  being  made  to  vary  the  haphazard  way 
which  we  have  followed  tor  years.  Spasmodic  efforts  are  all 
very  well  in  their  way,  but  they  cannot  possibly  replace 
effectively  the  organised  efforts  of  wt  U-directed  industrial 
research  carried  out  by  manufacturing  companies. 


Practical  Science. 

We  are  now  apinoaching  the  time  of  year  when  every  society 
or  st^ction  of  a  .society  listens  to  a  presidential  addrosus.     It  is 

]>(>rha|>s    <«nlv    n.itnial    that    under    jire.scnt    conditions    these 


The  Passing  of  Red  Tape. 

In  ordinary  times  there  are  many  vexatious  statutory  and 
administrative  checks  u])on  municipal  work,  more  particularly 
in  regard  to  capital  expenditure  for  the  development  of  busi- 
n«  8.S  undertakings,  such  as  electricity  supply  and  tramways. 
Naturally  the  war  has  not  made  things  easier  in  this  respect 
owing  to  the  insi.stent  call  for  economy.  It  is,  however,  quito 
refreshing  to  come  acro.><s  a  case  where  a  manager  of  municipal 
electricity  works  has  had  the  courage  to  break  through  the 
hide-b(»und  regulations  and  to  do  what  is  obviously  the  right 
thing.  The  demand  for  electrical  energv  for  power  and 
in«lustrial  ]>urposos  is  so  great  in  Sheffield  that  large  extensions 
have  had  to  be  carried  out  recently.  These,  however,  have 
proved  insufficient,  and  further  extensions  are  urgently 
iv«|uir  d  in  order  to  maintain  an  efficient  supply  of  enei^y  to 
the  many  important  munition  works  in  the  district.  Rather 
than  run  any  risk,  the  energetic  and  enterprising  manager 
of  the  electric  supply  dej)artuient  (Mr.  S.  Ei><;ar  Keddbn> 
placed  orders  for  plant  of  the  value  of  about  £120.(KX)  on  his 
own  respon.sibility.  \Vhen  the  position  was  explained,  the 
Kiertric  Supply  Committee  and  the  Council  ajqiroved  the 
action  of  their  general  manager,  though  we  doubt  very  much 
if  the  L.G.  Board  ofiieials  will  be  pleased  at  his  unorthodox 
ways.  However,  Mr.  Fedden  need  not  be  greatly  perturl>ed 
by  the  criticism  of  the  Board,  for  it  is  obvious  that  he  acted 
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rightly  in  the  present  circumstances,  when  it  is  so  difficult  to 
get  contracts  for  plant  placed.  National  and  municipal 
interests  ought  to  be  the  first  consideration,  and  his  example 
may  have  a  stimulating  effect  upon  administrative  depart- 
ments. At  all  events,  we  hope  so  ;  in  fact,  we  should  like  to 
see  Mr.  Fedden  at  the  head  of  the  L.G.  Board  for  six  or  twelve 
months,  for  we  are  sure  he  would  introduce  some  business 
methods  into  that  department. 


An  Electric  Gun  (?) — Mons.  Bachelet,who  will  be  remembered 
as  the  proposer  of  the  "  flying  train  "  a  few  years  ago,  is  now 
said  to  be  bringing  forward  an  electric  gun  acting  on  the  same 
principle. 

Nobel  Prizes. — It  is  reported  that  the  Swedish  Academy  of 
Sciences  has  decided  to  apply  to  the  Swedish  Government 
to  postpone  the  awards  of  the  Nobel  prizes  for  physics  and 
chemistry  until  1916. 

Director  of  Factory  Construction.— Mr.  John  Hunter' 
managing  director  of  the  firm  of  Sir  William  ArroU  &  Co.,  has 
resigned  from  the  board  of  directors  of  that  company  to  accept 
the  invitation  of  the  Minister  of  Munitions  to  become  Director 
of  Factory  Construction  in  connection  with  the  National  Pro- 
jectile Factories  now  being  erected  in  various  places  in  the 
country. 

Electrical  Fog  Dispelling. — It  is  reported  from  San  Fran- 
cisco that  experiments  are  to  be  carried  out  there  shortly  with 
an  electrical  machine  for  the  dispelling  of  fog.  The  apparatus, 
constructed  by  Government  scientists  at  the  Panama-Pacific 
Exposition,  will  be  a  huge  transformer  that  can  take  1,000  kw. 
at  2,300  volts.  This  is  to  be  stepped  up  to  1,000,000  volts. 
It  is  expected  to  produce  a  broad  and  continuous  arc  100  ft. 
long. 

Electric  Trucks  at  Cristobal. — Some  particulars  of  the 
motor  coal  trucks  used  at  Cristobal  on  the  Panama  Canal  are 
given  in  "  Power."  These  are  of  10  tons  capacity,  and  driven 
by  a  three-phase  25-cycle  440-volt  motor,  which  can  drive 
the  car  at  200  ft.  per  min.  Men  are  required  to  load,  start, 
dump  and  stop  the  cars,  but  no  attendants  need  travel  with 
the  cars.  A  headway  of  30  seconds  is  allowed,  enabling  one 
loop  of  track  to  deal  with  1,000  tons  per  hour.  For  Balboa 
coaling  station  34  cars  of  a  very  similar  design  will  also  be 
built. 

Use  o!  the  Flame  Arc  in  Paint  and  Dye  Testing.— In 
a  recent  Paper  read  before  the  American  Electrochemical 
Society,  Mr.  W.  E.  Mott  stated  that  a  white  flame  arc  of  25 
amperes  gives  at  a  distance  of  2  ft.  a  light  more  intense  than 
summer  sunlight,  and  in  paint  and  dye  testing  would  have  the 
advantage  over  sunlight  that  it  would  be  available  in  exactly 
the  same  intensity  and  direction  for  the  whole  24  hours  of  the 
day.  The  high  amperage  white-flame  arc  has  now  no  rival  as 
the  cheapest  and  most  powerful  source  of  light  for  photo 
engraving,  and  is  becoming  more  and  more  extensively  used 
for  blue-printing,  photographic  studio  work,  and  the  manu- 
facture of  chemicals  by  night. 

Mine  Rescue  Signalling  Device. — Writing  in  "  The  Coal 
Age  "  Mr.  0.  Cartlidge,  manager  of  Mine  Eescue  Stations, 
Illinois,  has  described  a  cheap  and  convenient  signalling  outfit 
for  men  engaged  in  rescue  work  in  mines.  Three  No.  6 
Columbia  dry  cells  are  placed  in  the  centre  of  a  drum  on  which 
is  wound  1,000  ft.  of  round  insulated  No.  16,  3- wire  cable. 
Signalling  is  effected  by  pressing  buttons  operating  "  buzzers  " 
of  the  ordinary  type.  That  at  the  free  end  of  the  cable  is 
fastened  to  the  rescuer's  belt,  and  about  5  ft.  along  the  wire 
from  this  is  attached  a  stout  cord  at  the  other  end  of  which 
is  a  hand-grip,  so  that  the  man  can  pull  tlxe  cable  along  without 
straining  the  connections  ;  similar  hand-holds  are  placed  at 
intervals  along  the  wire  for  other  members  of  the  gang.  This 
apparatus  (which  does  not  weigh  more  than  100  lb.)  has  an 
advantage  over  a  telephone  in  tliat  the  signaller  does  not  have 
to  attempt  articulation  in  a  suffocating  atmosphere. 


India  Office  Appointment.— Mr.  George  H.  Collier  ban  Wn 
appomted  Director-General  of  Stores  at  the  India  Offir*.  m 
succes.sion  to  .Mr.  H.  J.  W.  Fry,  C.I.E..  ntir-d  and  Mr.  I' 
R.  Howlett  sufceffls  Mr.  Collier  a.s  Deputv  Director4;»ri..-.a.  ■„ 

Stores. 

Electrification  on  the  Lancashire  &  Yorkshire  Railway. 
According  to  the    -Tramway  and  Hallway  World,"  the  ronv#-r- 
sion  of  the  railway  between  Manche.st'?r  (Vi  '   -      -'-  •  .»n)  and 
Bury,   .  ia  Pre.stwich,  to  electric  working  oi.  rail  n\n 

tern,  is  expected  to  reach  completion  during  this  month.  Power 
will  be  obtained  from  Manchester  Corfjoration  until  the  p«»»'er- 
house  at  Clifton  .Junction  is  completed.     Corridor  «  '•-^'  •  •  -  •■  ti 
be   provided   similar   to   those   on    the    laverpo<. 
electric  line. 

Radiography  of  Metals.  -  In  the  re.search  laborator\-  of  the 

General  Electric  Co.  Mr.  \V.  P.  Davey  has  been  making  inves- 
tigations into  the  po.ssibility  of  detecting  blow-holes  in  steel 
castings,  which  he  has  described  in  the  "  General  Electric 
Review."  Having  found  that  this  was  possible  in  castings 
ife  in.  thick  when  using  a  Coolidge  tube,  experiment.s  were 
carried  out  with  a  view  to  finding  the  exposure  needed  for  a 
given  thickness  and  the  smallest  size  of  air-hole  that  could  be 
shown  radiographically  in  a  given  thirkness.  The  following 
equations  were  found  to  hold  good -approximately  for  different 
thicknesses  of  metals  and  voltages,  conesponding  to  different 
spark  gaps  between  points.  If  E  is  the  exposure  in  mil'i- 
ampere  minutes,  and  X  the  thickness  of  the  steel  in  centi- 
metres, for  a  1.5  in.  spark  gap  E=0-1  log-iioO-71X.fora  13  in.  gap 
E=0-15  log-\oO-71X,  and  for  an  11  in.  gap  E=0-6  log-i,oO-82X. 
With  a  wedge  of  air  between  two  metal  plates  it  was  fo-  '  ■ 
0-021  in.  of  air  could  be  detected  in  IJ  in.  of  steel,  or  i  :  .... 
of  air  in  |  in.  of  steel.  Radiographs  of  autogenous  welds  in 
I  in.  steel  showed  a  difference  in  appearance  between  good, 
underheated  and  burned  welds,  the  last  exhibiting  a  porous 
structure.  Besides  blow-holes,  radiographs  will  indicate  slag 
inclusions  or  porous  spots,  though  no  fluoroscopic  screen  has 
yet  been  evolved  sensitive  enough  to  make  them  directly 
visible. 

The  World's  Sources  o5  Fuel  and  Motive  Power.— T^-- 

"  Thomas  Hawkslcy  "  lecture  for  this  year  was  givea  befor- 
Institution  of  Mechanical  Engineers  last  Friday  by  Dr.  Dul' »i<i 
Clerk,    F.R.S.,    on    the    above    subject.     The    president.    Dr. 
W.  Cawthorne  Unwin,  F.R.S..  was  in  the  chair.     Dr.  Clerk 
first  alluded  to  the  attention  Hawkslev  himself  had  given  to 
this  matter,  and   then  traced  the  development  of  mechanical 
power  from  the  beginning  of  the  last  century.     The  old  New- 
comen  engine  consumed  f^.bout  20  lb.  of   coal  per  indicated 
h.p.-hour,  and  the  Watt  from  5  to  7  ;  but  coal  in  tho3»  times 
was  cheap,  because  of  the  small  demand,  and  even  in  H  " "    ' 
total  mechanical  horse-power  of  the  country  only  amou..     .     ■ 
30,000  H.p.     In  1903  the  output  of  coal  from  Great  Britain 
was  about  230,000.000  tons,  of  which  about  168.(XXXlX>i>  '     - 
were  consumed  here  ;    but  by  greater  economy  this  miu'li'   '» 
reduced  by  60,000,000  tons.     In  discussing  other  source^  of 
power  Dr.  Clerk  said  that  all  our  available  energA*  came  from 
past    or    present  solar  radiation,  and    that   the  whole  world 
might  be  looked  upon  as  a  huge  solar  engine  prinlucing  ''"• 
circulation  of  water  that  gave  us  hydraulic  power.     It  had  Ktii 
calculated  that  the  rainfall  in  the  British  Isles  would  U»  > 
cient  +0  give  IJO  H.r.  per  square  mile,  but  ir  was  naturally  luij. 
possible  to  utilise  such  power  in  hilly  districts,   such  as  ui 
Scotland.     About  150.000,lXX)  h.p.  of  the  world's  power  could 
be    produced    hvdraulically.     Dr.    Clerk   then   discussed     ' 
various  steps  by  which  heat  engines  had  been   made  n. 
efficient,  mentioning  the  early  hot-air  engines  and  the  il:< 
internal-combustion  engine,  made   by  Cecd  in   1815.     Some 
interesting   graphs    were    shown    to    demonstrate   the   rei 
growth  of  tiie  use  of  the  steam  turbine.     After  the  lectn. 
vote  of  thanks  was  proposed  by  Dr.  H.  S.  Hele-Shaw  and 
seconded  by  Sir  Maurice  FitzMaurice.     In  r  "'ig.   Dr. 

Clerk  gave  li  3hort  description  of  the  new  hydraiu..  ....oratories 

equipped  by  Dr.  Charles  llawksley  at  the  Inqierial  College  of 
Science  and  Teclmology. 
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Sir  Arthur  William  Rtjcker. — We  regret  to  record  the  death 
of  Sir  Arthur  William  Riicker,  F.R.S.,  D.Sc,  late  principal  of  the 
University  of  London. 

He  was  demonstrator  in  the  Clarendon  Laboratory  of  the  Univer- 
sity of  Oxford  from  1871  to  1874,  when  he  was  appointed  professor  of 
mathematics  and  physics  in  the  then  newly-founded  Yorkshire  College, 
Leeds,  where  he  remained  until  1885.  He  occupied  the  chair  of  physics 
in  the  Royal  College  of  Science,  London,  till  his  appointment  in  1901 
as  principal  of  the  reconstituted  University  of  I^ondon,  of  which  he  was 
also  a  Fellow.  He  was  president  of  the  Physical  Society  of  Lf)ndon  from 
189.3  to  1895,  and  j)resident  of  section  A  of  the  British  Association  in 
1894.  He  was  treasurer  of  the  British  Association  from  1891-98,  r.nd 
was  president  of  the  Association  at  the  Glasgow  meeting  in  1901.  He 
was  elected  a  Fellow  of  the  Royal  Society  in  1884,  was  awarded  a  Royal 
Medal  in  1891,  and  was  secretary  of  the  Society  for  the  five  years  1890- 
1901.  He  was  also  president  of  the  magnetic  section  of  the  Meteoro- 
logical Conf(!rence,  which  met  at  Bristol  in  1898  and  at  Paris  in  HK)0. 
He  received  the  honour  of  knighthood  at  the  Coronation  in  1902.  Sir 
Arthur  Riicker  was  author  (or  joint  author)  of  several  scientific  I'apers 
(published  in  the  "  Transactions  "  of  the  Royal  Society.  &c.),  and  in 
recent  years  he  .served  as  a  member  of  the  CJom mission  on  Irish  Univer- 
sities in  190(i,  of  that  on  the  University  of  Belfast  in  1908,  of  the  Carnegie 
Trust  for  the  Universities  of  Scotland,  of  tlu-  Board  of  Trade  Committee 
on  Si<,ht  Tests,  of  the  Royal  Commission  of  the  1851  Exhibition,  in  1911, 
and  of  the  iioard  of  V^isitors  of  the  Royal  Ob.servatory,  Greenwich.  He 
was  a  doctor  of  .science  in  the  Universities  of  Oxford,  Cambridge,  Victoria, 
Leeds  and  Belfast;  and  Glasgow  and  Edinburgh  conferred  on  him  the 
degree  of  LL.D. 

'  Killed  in  Action. — We  regret  to  record  the  death  of  Second- 
Lieut.  Christopher  Moor,  2nd  Hampshire  Regiment.  He  took 
honours  in  mechanical  science  at  Pembroke  College,  Cambridge,  and 
after  a  tour  in  Canada  in  1913  attended  a  post-graduate  course  of 
engineering  at  McGill  University,  Montreal,  but  was  in  England 
when  war  was  declared.  He  was  killed  on  August  6th  in  a  charge  on 
the  slopes  of  Achi  Baba. 

The  doei)Cst  sym])athy  will  be  felt  with  Mr.  Alexander  Ross, 
president  of  the  Institution  of  Civil  Engineers,  at  the  loss  of  his  .son, 
Second-Lieut.  John  Alexander  Ross,  17th  London  Regiment,  who 
was  killed  in  France  on  Oct.  2(),  aged  'M.  He  took  his  commis.sion 
in  February  and  left  for  France  in  September. 

The  following,  formerly  in  the  mains  department  of  the  County  of 
London  Electric  Suj)ply  Co.,  are  also  reported  killed  in  action  : 
i^rivateC.  W.  R.  Pekk,  (ith  Batt.  Duke  of  Coniwalls  Light  Infantry, 
died  of  wounds  in  hospital.  Oct.  12;  Corporal  Sydney  A.  Wood, 
Machine  Gun  Section,  ••  B  "  Co.,  Norfolk  Regt.,  killed  on  Oct.  i»  ; 
J'rivate  E.  Gordon  Morley,  Queen's  Westminster's,  killed  on  Oct.  1 2. 


PERSONAL. 


Mr.  doliu  Baniagtoii  I'l-arson,  general  manag<'r  of  Cowans.  .Sheldon 
&  Co.,  of  Carlisle,  is,  with  the  consent  of  his  firm,  imdertaking  work 
as  assistant  su|)eriii<en(lc-nt  of  the  Royal  Laboratory  at  Woolwich 
Ansenal  for  the  period  of  the  war. 

Mr.  T.  K.  Richardson,  fhc  station  su|»erintendeiit  at  Marylebone 

(Londdii),  has  been  granted  .li-ce  nu)nths'  sick  leave. 


APPOINTMENTS  VACANT. 


A  physical  and  mechanical  l.iboratory  a.ssistant.  with  sound 
knowledge  of  ])hysics,  mechanics  and  mathematics,  is  recpiired  for  the 
research  department  of  large  steel  works  engaged  in  (iovernnient 
\\()rk.     See  adverlisemeiit. 

A  station  fitter,  linesman  jointer,  wircmeii.  mt<T  and  enguio 
drivers  and  switchboaril  attendants  arc  wanted  for  military  cauijx'*. 
A])plications  (endor-sed  "  Power  Hou.se  Staff  "")  to  Chief  Engineer. 
Southern  Command.  Salisbury. 

A  switchboard  attendant  is  wautcil  for  Cantcrbun-  electricity 
works.     See  an  advertisemoif. 

The  Council  of  the  Royal  Horticultural  Society  invite  applications 
for  the  post  of  steward  an<l  caretaker  of  the  laboratory  at  Wisloy. 
Tile  duties  include  working  electric  light.  jH^lnd.  g.i.s  heating  and 
jtunniing  plants.  Applications  to  the  Director.  Royal  Horticultural 
.Society's  Gardens.  Wisl'v.  Ripley.  Surrey.     Scealsoan  adtrriiMieni. 


An  a.ssistant  buyer  is  wanted  for  a  large  electrical  and  mechanical" 
engineering  firm  in  the  Midlands.     See  advert Iseitient. 

Appointments  wUl  shortly  be  made  in  cannection  with  a  1,000-kw. 
electric  power  installation  at  a  large  military  camp  in  North  York- 
shire, including  an  assistant  engineer,  junior  shift  engineers,  station 
fitter,  engine  driver,  stokers,  stoker-trimmer,  wireman  and  mate. 
Applicants  must  have  had  good  experience  of  three-phase  c antral 
station  work.  Ai)plications  to  the  Commanding  Royal  Engineers, 
York  District,  12,  Wenlock-terrace,  York. 


INSTITUTIONS  AND  SOCIETIES. 


Institution  of  Electrical  Engineers.— It  has  been  found  neces- 
sary to  make  some  alterations  in  the  dates  of  the  Institution  meeting* 
for  the  coming  .session.  The  ojiening  meeting  will  be  held  on  Xov.  18, 
when  Mr.  C.  P.  Sparks  will  deliver  his  ]jresidential  address.  Other 
meetmgs  are  as  follow  :  Xov.  2.5,  Prof.  A.  B.  Field  on  "  Some  Diffi- 
culties of  Design  of  High-si>eed  Generators  "  ;  Dec.  16,  Mr.  J.  R. 
Beard  on  "The  Design  of  High-pre.ssure  Distributing  .*^ystems  "  ; 
Jan.  13,  Prof.  Miles  Walker  on  '  The  Predetermination  of  the  Per- 
formance of  D\Tiamo-electric  Machinery  "  ;  and  Jan.  20,  Mr.  X.  W. 
Storer  on  "  The  Possibilities  in  the  Design  of  Continuous-current 
Traction  Motors." 

Royal  Society. — Among  the  Papers  read  yesterday  was  one 
by  Mr.  W.  H.  Hardy,  F.R..S.,  on  "  An  Application  of  the  Principle 
of  Dynamical  Similitude  to  Molecular  Physics,"  and  one  by  Prof. 
W.  (i.  Duffield  on  "  The  Consumption  of  Carbon  in  the  Electric  Arc.'* 
Among  the  Pa|)ers  j)ublished  during  the  vacation  is  that  read  by 
Dr.  S.  W.  Richardson  on  "  Some  Experiments  on  the  Properties 
of   Dielectrics."  ;  -• 

Royal  Institution. — The  90th  illustrated  Christmas  course  of 
juvenile  lectures,  founded  at  the  Royal  Institution  in  1820  by  Michael 
Faraday,  will  be  delivered  this  ^ear  by  Prof.  H.  H.  Turner.  F.R..S., 
his  title  being  "  Wireless  Messages  from  the  Stars."  The  subjects 
are  as  follow  :  "'  How  the  Messages  are  Carried,"  Tuesday.  Dec.  28  ; 
'"  How  the  3Ie.s.sages  are  Received,''  Thursday,  Dec.  30  ;  "  First 
Message  :  '  We  are  very  far  away,'  "  Saturday,  Jan.  1  ;  '"  Second 
Message  :  '  Some  of  us  are  Giants  and  some  are  Dwarfs,'  "'  Tuesday. 
Jan.  4  ;  "  Third  Message  :  '  But  we  all  behave  much  as  you  do,'  " 
Thursday.  Jan.  6  ;  "  Fourth  Message  :  '  And  in  fact  we  are  your 
Blood  Relations,'  "  Saturday,  Jan.  8.     The  lecture  hour  is  3  p.m. 

Rdntgen  Society. — At  a  meeting  of  the  R  ntgen  Society,  held  on 
Tuesday  la^t,  .Mr.  J.  H.  Gardiner,  in  his  presidential  address,  .said 
that  English  manufacturers  were  now  making  X-ray  a))j>aratus 
sui>erior  to  the  (Jerman  productions,  which  had  almost  a  monojxjly 
before  the  war.  He  cxhii)ited  some  of  the  latest  apparatus  now  used 
by  Army  doctors,  among  which  was  a  device  for  the  rapid  location  of 
Indicts. 


ARRANGEMENTS  FOR  THE  WEEK. 


THURSDAY,  Nov.  nth. 

^  oKKSHlKK  SK(  TION   OF  TUE  InsTITI  TU1N  OF  ELECTRICAL  EsuiXEEnS. 

.-  ]>.i)i.     Opening  nieetin,'  and  Miioking  conceit  at  f)i<-  Hotil  Mitm- 
pole,  Leo«ls. 

ENGINEERING  INSTITUTIONS    VOLUNTEER   TRAINING  C0RP3. 
vMVuer  Conunandiui:.  Lieut. -Col.  C.  B.  Cl.\y.  V.D. 
The  following   orders   liave    lH><'n    issued    for   the   week  commencing 
Nov.  8,  1916 :— 

Drills.  r.:l.'>  t<i  T:l.-> :   7:15  to  8:15  p.m. 
Saturday.  Nov.  6. — Conipiiny  parade.  2:30  p.m. 

Monday,  Nov.  8. — Section  1.  technical;    section  3,  squad  or  working 

l)arty. 
Tuesday.  Nov.  9. — Section  2.  technical  :    section  4.  shooting  or  working 

]>.irty. 
TinirMlay.  Nov.  11. — Section  3.  technical  ;  section  1.  .shooting  or  working 

party. 
Friday.  Nov.   12.^ — Section  4.  technical  ;    section  2,  squad  or  working 

iwrty. 

Sections  for  tochnic^l  drill  will  f.ill  in  at  the  headqii.irters  of  Ix>ndon 
Electrical  Eneinoon*  (T.F.).  4t'..  Hrgencv-strect.  S.W.  .Sections  for 
squ.'id.  sitrnallinp.  shooting  and  working  parties  will  fall  in  at  the  new 
headqn.irters.    Chester    Hoiiso.    1'     "        u  plar  •.    S.W.     \'  "  ' 

trench  work  on  Sunday,  Nov.  7,  ,t;  ,   ^tcd  to  give  early 

section  commanders. 
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CONTROL  AND  PROTECTION  OF  ELECTRIC  SYSTEMS.* 

BY  C.  P.  STEINMETZ.  J        -J  ^3 

When  the  first  commercial  electric  circuit  issued  from  a  station  the 
problem  of  control  and  of  protection  arose.  It  was  a  simple  problem 
at  first,  an  ammeter  and  voltmeter  to  measure  current  and  voltage  ; 
a  knife-blade  switch  to  send  the  current  into  the  desired  path,  or 
withdraw  it ;  the  fuse  to  open  the  circuit  in  emergencies  ;  and  if  the 
wires  became  crossed  and  fuse  and  switch  failed,  generator  and  en- 
gines stopped  and  not  much  harm  was  done.  With  the  extension  of 
the  circuits  into  the  suburbs  some  lightning  troubles  were  felt  and 
led  to  the  introduction  of  lightning  arresters — in  tlie  early  days  based 
mainly  on  hope  and  trust  in  providence  rather,  as  very  little  was 
known  of  lightning  phenomena.  Since  these  days,  less  than  a 
generation  ago,  enormous  changes  have  taken  place,  and  the  electric 
systems  have  increased  in  size,  in  voltage  and  in  extension.  Where 
100  H.p.  machines  were  large  once,  now  steam  turbine  alternators  of 
40,000  H.p.  and  more  are  in  commercial  operation.  The  steam 
engine  has  made  room  for  the  steam  turbine,  and  the  steam  turbine 
does  not  stop  when  the  wires  are  crossed  and  a  short-circuit  occurs, 
and  the  momentum  of  the  turbine  discs,  revolving  at  velocities  of 
300  to  400  miles  per  hour,  can  supply  ample  energy  for  the  destruc- 
tion of  any  part  of  the  system. 

Feeders  of  10,000  h.p.  or  more,  generators  of  40,000  h.p.  have  to 
be  controlled  by  switching  ;  an  attempt  to  open  such  a  circuit  by 
the  knife-blade  switch  of  old  would  lead  to  the  destruction  of  the 
switch — and  probably  its  operator.  Instead  of  small  machines 
operating  separately  on  independent  circuits,  huge  generators  now 
feed  in  parallel  into  the  system  of  'bus  bars,  on  which  is  concentrated 
all  the  power  of  the  station  or  the  group  of  stations  which  are  tied 
together.  Numerous  stations  and  systems  of  interconnected  stations 
of  100,000  H.p.  to  250,000  h.p.  and  over  are  in  operation,  and  the 
500,000  H.p  mark  has  been  reached.  Anywhere  on  the  'bus  bars  of 
the  station  or  in  the  feeders  near  the  station  there  is  available,  des- 
tructively in  case  of  an  accident,  as  a  short  circuit,  not  only  the 
entire  power  of  the  station,  of  perhaps  500,000  h.p.,  but  the  far 
greater  power  which  the  station  generators  can  give  momentarily. 
Short-circuit  currents  of  40  to  50  times  normal  full-load  current  may 
momentarily  flow  from  some  turbo-alternators,  representing  10  and 
more  times  full-load  power. 

Such  a  station,  or  groujj  of  closely  interconnected  stations,  of 
500,000  H.p.  full-load  capacity,  may  momentarily  send  into  a  short 
circuit  at  the  'bus  bars  over  5,000,000  h.p.  This  is  the  power  of 
Niagara  ;  for  Niagara  is  estimated  variously  at  from  5,000,000  h.p. 
to  15,000,000  H.p.  It  is  obvious  that  no  switch  or  circuit  breaker 
can  be  built  safely  to  open  such  power,  to  suddenly  stop  Niagara, 
especially  when  considering  that  many  hundreds  of  feeders  issue 
from  the  'bus  bars,  that  in  any  one  of  these  feeders  a  short-circuit  in 
the  cable  may  let  loose  the  j^ower  of  the  entire  system,  and  every 
feeder  thus  requires  such  a  circuit  breaker.  With  500,000  h.p. 
station  capacity,  a  momentarily  overload  capacity  10  times  as  high, 
assuming  that  we  could  build  a  circuit  breaker  to  open  this  short- 
circuit  power  as  quickly  as  in  three  to  four  cycles,  or  one-eighth 
second  ;  this  would  require  to  dissipate  in  the  circuit- breaker  the 
energy  of  over  200,000,000  ft. -lb.— the  destructive  energy  of  1,000 
tons  dropping  from  a  height  of  100  ft.  This  is  about  the  energy 
of  a  projectile  of  2,000  lb.  weight  leaving  the  cannon  at  the  velocity 
of  2,500  ft.  per  second.  It  is  the  destructive  energy  of  two  heavj^ 
railway  trains,  of  400  tons  each,  going  at  60  miles  per  hour,  and 
meeting  in  head-on  collision.  It  is  the  energy  of  the  explosion  of 
30  lb.  of  dynamite. 

Equally  great  has  been  the  increase  of  voltage  ;  where  once  2,000 
volts  were  high-voltage  distribution,  in  circuits  of  a  few  miles  length, 
now  circuits  of  hundreds  of  miles  length  are  in  operation  at  voltages 
of  100,000  to  150,000.  Such  voltages  jump  toward  any  object  for 
over  1  ft.  distance,  and  will  maintain  arcs  of  practically  unlimited 
distance  ;  that  is,  with  100,000  volts  and  practically  unlimited  power 
at  the  back  of  it,  an  arc  can  extend  for  hundreds  of  feet.  Thus  no 
simple  switch  will  open  such  voltages  under  power. 

Transmission  systems  at  high  voltages  have  been  interconnected 
with  each  other  into  networks,  which  spread  and  extend,  and  already 
to-day  often  represent  thousands  of  mUes  of  interconnected  high- 
voltage  lines,  covering  tens  of  thousands  of  square  miles,  and  picking 
up  every  lightning,  every  atmospheric  disturbance  within  this  entire 
area.  Thus  the  lightning  protection  also  has  become  a  far  larger 
problem  than  in  the  small  circuits  of  old.  But  far  greater  than  the 
energy  of  any  lightning  stroke  is  the  energy  stored  as  niagnetic  Held 
surrounding  the  conductors,  as  dielectric  field  radiating  from  the 
conductors  of  these  big  transmission  systems,  and  if  this  internal 

*  Paper  presented  at  a  joint  meeting  of  the  Electrical  Section  of  the 
Franklin  Institute  and  the  Philadelphia  Section  of  the  Am.Inst.E.E 


energy  of  the  HVMtem  is  Hct  HI) '  nofe  dectnictive 

than  thosfi  of  lightning,  and  1 1,  .. , ,-n.\%- v'arv 

a.s  those  of  lightning,  but  continual,  an  nia<-hine  eo«    .  .lUV 

replace.s  the  stored   iriteniul  *le»tf»K-tn-» 

surge.     And,   in  addition   h'  ,  .    ^..,l   .../,. 

tinuity  of  .service  is  to-day  demande<J  from  the  < 

was  in  the  early  day.s,  and  that  at  a  lowi-r  Cf' 

and  it  must  be  remernljcred  that,  with  th<-  ifi<  r>         . 

electricity  is  one  of  the  few  commoditieH  which  has  steadily  d- 

in  price.     The  foremost  problem  of  control     '    '     -nc  sjrsteiui  uma 

is  that  .f  controlling  enormous  jKiwer-i  ;    r  .,rj«t  proMem  of 

protection  is  that  against  self-destruction  by  itJi  own  pr>wer. 

Current  and  voltage  have  grown  Ijcyond   •'      •    '         ' 
instruments  can    be    built,   and   current   tm 
trnnsformerfi  are  interposed  l>etween  the  circu't 
measuring  it.     With  the  general  introduction  o;  j, 
power-factor  indicators  are  required  to  insure  the   •. 
without  excessive  waste  currents ;    frfjuenry 

chronising  devices  safely  to  connect  machines  int ,  \...      .   ; 

hundreds  of  feeders  radiating  from  the  generating  station,  the  <- 
of  the  load  dispatcher  has  become  essential,  and  '  -wtv  ul 

keeping  exact  records  of  all  operations  and  of  al.    .     .  .  nf*  ,.•,,; 
incidents    is    of    the    greatest    importance.     Automatic    r 
devices  thus  have  been  developed,  as  the  multi-rerord' 

within   fractional   seconds,   al!   important   events,   as  <■,    

closing  of  switches,  starting  and  stopping  of  generatora,  sur. 
lightning  disturbances,  &c.     Such  automatic  d< 
able  check  on  the  operating  staff,  but  more  iin. 
record  in  emergencies,  where  a  number  of  things  happen  almoeit  at 
once,  where  the  attention  of  the  operators  is  detracted  fr 
ob.servation  by  the  necessity  of  action,  and  the  rec-ord  t. 
made  ordy  aftersvards  from  memor\%  which  is  not  verj-  accurate  ui 
such  a  period  of  excitement.     It  is  just  in  such  abn-—     '      nditioos 
that  the  most  complete  and  accurate  recortl  is  of  .  import- 

ance,  to  enable  the  engineers  to  determine  with  certamty    .^ 
happened  and  why  it  happened,  so  as  to  take  steps  to  guard  agAui->i 
its  recurrence. 

Oil  circuit-breakers  have  been  developed,  which  c-an  safely  and 
without  disturbance  close  and  open  the  feeder  circuits  of  over 
10,000  H.p.  and  generator  circuits  of  40,000  h.p.  and  more,  with  an 
ample  margin  of  overload  capacity      In  these  the  -  opened 

under  oil  with  such  mechanical  arrangement  of  <.    .  :  .     -  and  oil 
vessel  that  in  the  moment  of  circuit  opening  the  current  is  extin- 
guished at  the  end  of  a  half -wave  by  the  rapid  e.\|>an- 
of  the  oil  vapour  which  is  produced  by  the  arc,  ai; 
first  moment  is  under  high  compression,  due  to  the  momentum  of  the 
oil,  which  has  to  be  set  in  motion. 

The  most  serious  danger,  in  the  growth  of  electric  systems  wa*. 
however,  the  possibility  of  self-destruction  by  the  power  let  loose 
under  the  short  circuit,  and  there  were  '      •■ 

tors  and  managers  of  these  large  electri. 
devised  the  means  of  safely  controlling  unlimited  power.     More  t ; 

once,  when  a  serious  short-circuit  occurretl  and  a  disaster  wa-  

onl}-  by  luck,  tlic  system  was  -"Ut  into  two  or  three  section*  .i 
operated  independently,   to  iiniit  the   power.     But   when   mo: 
passed  ^vithout  further  accidents,  invariably  due  to  the  reqi!;'-- 
of  economy  and  reliabihty  of  operation,  the  sections  came  • 
again  and  parallel  operation  of  the  entire  system  was  restoreti 

This,  the  most  serious  problem  of  the  high-jvT'    -    '     ■--  ,  ;  j. 

was  solved  by  the  development  of  the  jx}irf:r-lih  !■» 

the  generator  leads,  between  generators  and    bus  biirs,  ar»' 
reactances,  capable  of  standing  enormous  overloads,  of  a  m.-    -v.i.- 
ciently  s.nall  not  to  interfere  with  the  norii.al  How  of  ]v^\\••r  m  full 
load  or  any  overload  which  the  generator  may  be 

large  enough  to  limit  materially  the  genen»tor  curn-: , .: 

short-circuit.  Usually  tiie  generator  rettctatice-i  limit  the  moiaoutarj- 
short-circuit  cun-ent  to  about  10  to  12  times  full-Kv  I  currrnt  :  that 
is,  the  moment  .ry  short-circuit  jxjwer  to  about  2J  times  full-load 
power.  This  solved  the  problem  for  metliunj-sizeil  stations.  Thus. 
in  a  60,000  H.p  station,  instead  of  a  jx>ssiblo  short-circuit  power  of 
over  500.000  h.p.,  the  [>ower  is  limitoil  to  I5t>,tKX>  h.p. 

However,  even  with  generator  reactances,  with  increasing  size  of 
station,  the  power  which  may  be  lot  K>vsi>  under  short  cireuit  becomes 
large  beyond  control;  with  a  4lXUH)<»  h.p.  station,  with  generator 
power-limiting  reactances,  l,000,tKX»  H.P.  may  still  be  concentrated 
at  a  short-circuit. 

'Bii<!  bar  reactances  then  were  intnxiuced  :  that  is,  the  'bus  bars 
divided  into  sections  by  reactances  sufficiently  small  not  to  interfere 
with  tlie  interchange  of  power  along  the  "bus  b;irs.  and  thereby 
retaining  the  advantage  of  pirallel  openition.  but  large  enough  to 
limit  the  flow  of  power,  which,  in  case  of  a  short-circuit  on  one  'bus 
bar  section,  can  How  into  it  from  the  adjoining  sections.     With  such 
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reactances  in  the  'bus  bars  and  in  the  tie  feeders  between  the  stations, 
the  system  is  divided  into  sections  of  about  60,000  h.p.  each.  A  short- 
circuit  then  can  seriously  involve  one  'bus  bar  section  only,  and  the 
destructive  power  of  a  short-circuit  is  limited  to  that  of  one  section, 
plus  the  limited  power  which  can  flow  from  the  two  adjoining  sections 
a  total  of  150,000  h.p.  to  200,000  h.p.,  and  this  is  within  the  emergency 
limit  of  the  modern  oil  circuit  breaker  of  moderate  size.  It  still 
represents  a  terrific  energy,  nearly  10,000,000  ft. -lb.,  and  is  a  severe 
strain  on  the  circuit  breaker.  These  'bus  bar  reactances  permit  an 
unlimited  extension  of  the  system,  and  the  short-circuit  on  a  .section 
of  500,000  H.p.  system  is  no  more  severe  than  a  short-circuit  on  a 
100,000  H.p.  .system,  and  there  is  now  no  limitation  to  the  future 
increase  to  electric  systems  of  many  millions  of  horse-power  capacity, 
■operating  in  parallel  on  one  set  of  'bus  bars. 

With  hundreds  of  feeders  radiating  from  the  'bus  bars,  the  proba- 
bility of  a  short-circuit  in  feeders  is  far  greater  than  in  the  'bus  bars, 
■and  a  material  advantage,  therefore,  is  given  by  feeder  reactance  ; 
that  is,  reactance  interposed  between  the  feeder  or  a  group  of  feeders 
and  the  'bus  bars,  so  that  a  .short-circuit  in  the  feeder  Ls  still  more 
limited  than  a  short-circuit  in  the  'bus  bars. 

By  the  development  of  generator  reactances,  'bus  bar  reactances 
and  feeder  reactances,  the  problem  of  the  power  control  of  large 
systems  for  protection  against  .self-destruction   by  short-circuit  has 
been  solved,  and  unlimited  extension  of  .systems  without  any  increa.se 
of  danger  has  been  made  po.ssible,  and  experience  has  shown  that 
after  the  introduction  of  such  power-limiting  reactances  dea<l  short- 
circuits  have  occurred  at  the  'bus  bars  of  very  large  systems  without 
even  interfering  with  the  operation  of  most  of  the  synchronous 
apparatus  on  the  system.     Not  all  three  classes  of  reactances  are 
always  necessary  ;    in  .systems  of  moderate  size  'bus  bar  reactances 
may  not  yet  be  needed.     In  low-head  water-power  plants,  with  slow- 
speed    multipolar    alternators    of    inherently    limited    short-circuit 
■current,  generator  reactances  may  be  unnecessary  and  onlj'  'bus  bar 
reactances  required.     Such,  for  instance,  is  the  case  at  the  Keokuk 
plant  on  the  Mississippi  River.     Again,  with  a  perfect  system  of 
generator  and  'bus  bar  reactances,  feeder  reactances  may  be  dis- 
pensed with — thougli  they  are  even  then  an  advantage.     In  high- 
voltage  transmission  networks,  even  of  very  high  power,  power- 
limiting   reactances   sometimes   may   not   be    required   or   are   less 
•essential.     With   a   con.siderable    numljer   of   mcdium-.sized    water- 
power  plants  feeding  into  a  transmission  system,  the  power  of  each 
individual  generating  station  may  not  be  sufficient  to  give  destructive 
values  under  short-circuit,  and  the  impediiiice  of  the  lines  between 
the  generating  stations  may  be  sufficient  to  limit  the  power  which  can 
•feed  into  tlie  short-circuit  at  one  station.    In  transmis.sion  networks, 
therefore,  iKJwcr-liniitiug  reac'tances  are  necessary  only  in  very  large 
•generating  .stations,  such  as  the   Keokuk  station,  or  where  several 
fairly  large  stations  are  close  together,  and  also,  as  generator  react- 
ances, in  t  urbo-altemators  connected  into  the  system  as  steam  reserve. 

To  cut  off  a  disaljled  line  or  feeder  with  the  voltages  and  powers  of 
our  modern  .systems  is  beyond  th(^  capacity  of  the  fuse  or  simple  bl.ade 
■switch,  and  automatic  oil  circuit  breakers  are  generally  used.  How- 
ever, tlic  pr()l)lcm  has  become  more  difficult  l)y  the  increasing  demand 
for  reiiability  and  continuity  of  service.  Tlie  two  main  sources  of 
troubles  in  lines  and  cables  are  grounds  and  short-circmla  between 
pliasos.  In  transmission  lines  a  ground  on  one  phase  is  th"  most 
frequent  trouble,  and  short-circuits  are  rare  exce})t  in  lines  in  which 
the  design  v\as  faulty,  or  reliability  had  been  .saeriliced  to  eheapnefw, 
and  the  spacing  between  con.hictors  chosen  too  small.  s(»  that  they 
swing  together  during  wind  storms,  &c.  A  short-circuit  is  far  more 
serious  than  a  ground,  a.s  in  the  former  the  current  i.s  limited  only  by 
the  generator  cajiiicitv.  while  with  a  ground  tin- current  has  no  nMuru 
— except  if  the  neutral  is  groiuided,  and  then  over  the  re.sj.stanie  of 
the  neutral-  ami  I  lie  (  iirrent,  and  with  it  the  shock  on  the  eystem. 
is  tliereforc  v(^  y  iiiuili  less,  esj)eeially  if  safeguards  against  the  occur- 
rence of  liigii  fre(HiciK'v  by  arriiKj  (/rniniil.i  are  installed.  In  a  well- 
designed  transmission  line  a  short-circuit  u.sually  occurs  only  a-n  (he 
result  of  two  simultaneous  groiuids.  A  groun<l  on  one  eonductor. 
however,  raises  the  voltage  against  gnuuid  of  the  other  two  ])ha,srs. 
from  tlie  N'  voltage  to  the  delta  voltage  of  the  system,  and  thereliy 
iiici'ca,ses  tlie  strain  on  tlie  iusuhition  of  the  other  two  jiha^ieR.  It 
thus  either  introduces  tliedauger  of  a  second  ground,  eausnig  «  short- 
rircuil .  or  requires  a  higher  grade  of  insulation. 

Tliis  has  led  to  two  met  hods  of  operation  of  li 
1 II  one  tlie  neutra!  of  the  transformers  is  grouudeil. 
a  resistance  where  the  resistance  of  the  ground  is  not  high  enough  to' 
limit  the  current.  Then  a  ground  on  one  pha.se  \h  a  partial  short- 
circuit  to  the  neutral,  and  cau.ses  a  large  current  to  flow,  and  then'by 
opens  the  automatic  breakers  and  cuts  oil  the  circuit  IWom  the 
ground  has  develojied  to  a  short-circuit.  However,  tliis  methoti,  the 
"  (jrttinidvd  )'  .iifslcin."  means  a  sl.iit  down  at  exery  gromid.  every 
tiasli  over  of  an  insulator  by  lightning.  &e.     In  the  other  the  ncutrnl 


of  the  system  is  not  grounded,  the  insulation  of  the  circuit  being 
made  good  enough  safely  to  stand  the  increased  strain  put  on  it  by 
a  ground  on  one  phase,  and  by  an  arcing  ground  suppressor,  &c.,  care 
is  taken  not  to  continue  an  arcing  ground — leading  to  high  frequency 
disturbances — but  convert  it  into  a  metallic  gromid.  In  this  case, 
the  "  i  olaled  delta  "  system,  ser\-ice  can  be  maintained  on  the  circuit, 
even  if  one  phase  grounds,  until  arrangements  are  made  to  take  care 
of  the  load,  or  the  fault  found  and  remedied,  and  the  continuity  of 
service  thus  is  not  interfered  with.  However,  the  cost  of  line  con- 
struction is  higher,  due  to  the  better  insulation  required.  The 
relation  between  grounded  Y  and  isolated  delta  thus  is  that  of  cheap- 
ness versus  reliability  and  continuity  of  operation,  and,  as  a  rule  we 
find  grounded  Y  .systems  where  lowest  cost  of  development  is  con- 
sidered essential  and  occasional  interruption  of  service  not  considered 
objectionable,  while  the  isolated  delta  is  generally  preferred  in 
systems  in  which  reliability  and  continuity  of  ser\-ice  are  considered 
as  of  first  importance,  such  as  in  the  extension  across  the  country  of " 
the  great  Metropolitan  Edison  .systems — systems  which  are  proud  of 
their  record  that  the  voltage  has  not  been  off  their  'bus  bars  for  10 
years  or  more. 

Different  are  the  conditions  in  underground  cable  systems.  In  a 
cable  the  three  conductors  are  so  close  together  that  a  ground  on  one 
conductor  quickly  reaches  the  other  conductors  and  becomes  a  short- 
circuit.  A  grounded  cable,  therefore,  cannot  be  kept  in  service,  but 
has  to  be  cut  out  as  promptly  as  possible.  In  these  systems  it  there- 
fore is  customary  to  ground  the  neutral  through  a  resistance 
sufficiently  low,  in  case  of  a  ground  on  one  conductor  of  a 
cable,  to  allow  sufficient  current  to  flow  to  open  circuit  breaker 
and  cut  off  the  cable,  but  sufficiently  high  not  to  give  a  severe  shock 
on  the  system.  Or,  where  grounding  of  the  neutral  is  considered 
undesirable,  an  arrangement  of  relaj's  is  made  to  give  the  same  effect. 
With  underground  cables  such  cutting  off  of  a  disabled  feeder  does 
not  interfere  with  the  continuity  of  service,  as  a  number  of  feeder 
cables  are  always  used  in  multiple  for  every  important  sub-station. 

However,  the  problem  of  cutting  off  a  disabled  feeder  by  the 
ojwration  of  the  circuit  breaker  due  to  the  large  current  taken  by 
the  grounded  feeder,  is  not  so  simple.  Assuming  that  three  cables 
feed  in  multiple  into  a  sub-station,  and  one  of  these  feeders  grounds, 
a  large  current  then  flows  from  the  generating  station  into  this  cable 
to  ground,  and  the  circuit  breaker  at  the  generator  end  of  this  feeder 
opens.  This,  however,  does  not  stop  the  current  rush,  but  a  large 
current  still  flows  through  the  damaged  cables  into  the  ground, 
coming  back  from  the  sub-station,  and  flows  to  the  sub-station  from 
the  generating  station  through  the  two  parallel  feeders,  which  are 
undamaged  ;  that  is,  short-circuit  current  feeds  back  through  these 
two  cables  over  the  sub-.station,  and  these  two  cables  also  open  their 
overload  circuit  breakers,  cutting  off  and  thereby  shutting  down  the 
sub-station.  If  the  sub-station  is  connected  by  tie  feeders  to  ad- 
joining sub-stations,  current  feeds  back  into  the  faulty  cable  over 
these  tie  feeders  from  adjoining  sub-stations,  and  these  tie  feeders 
and  the  cables  feeding  the  adjoining  sub-stations  from  the  generating 
station,  ojx'n  their  circuit  breakers  by  overload,  and  in  this  manner 
a  ground  in  one  cable  may  shut  dowTi  a  number  of  sub-stations, 
j)ossibly  the  entire  .system.  Tim  -limit  devicf't  in  the  circuit  breakers 
are  insufficient  to  jirotect  against  such  extended  shut  downs  resulting 
from  a  single  fault  in  a  cable.  A  permanent  time  limit  is  not  per- 
missible in  large  .systems,  as  with  a  dead  short-circuit  the  circuit 
breakers  must  ojieu  instantly  before  extensive  damage  is  done  by  the 
large  |)ower  of  the  short  circuit.  Therefore  so-called  "  inverse  timr 
limit  "  circuit  ba'akers  are  generally  use<l  :  that  is.  circuit  breakers 
in  which  (he  time  limit  of  their  operation  dccrca-ses  with  increasing 
overload.  Such  circuit  bn^ikcrs  would  first  cut  off  the  cable  carrjnng 
th<>  gn-atcHt  excess  current  —that  is,  the  faulty  cable —  and  then  tho.se 
of  loss  excess  current :  but,  as  with  the  cutting  off  of  the  faulty  cable 
— at  both  r.ids — the  excess  current  stops,  other  cables  should  not  be 
intorfercil  with.  However,  the  inverse  time-limit  circuit  breaker 
neecwirily  must  Ik*  practically  instantaneous  luider  short-circuit, 
and.  (hen'fon\  while  the  time  limit  discriminates  between  IW  or  2<M> 
or  ;j(>U  jx'r  cent,  overload,  it  cannot  dii^criminato  between  short 
circuits  of  various  severity  ;  that  is.  not  only  the  faulty  cable,  but 
its  parallel  undamage<l  cable  and  the  tie  caliles  to  other  sub-stations. 
&c.,  would  ojn-n,  and  while  the  extent  of  the  shutdowni  would  be 
somewhat  limited,  it  is  still  far  beyond  (he  extent  permitted  by  re- 

'   lity   of  s<>rvice.     Thus   di'vices   become   nece,>»,<;arv   to       " 
iIihI  fetHJer  and  cut  it  out  without  cutting  off  its  parallc; 
or  the  tie  feeders  to  the  sub-station  8er^-ed  by  the  faulty  feeder, 
T'         "  --   of   wl  .     ,fv   (hf»se   may  carrA'.     This   is  a 

1  which  h  Miiletely  solved. 

At*  the  result  m  general  in  high-|K»wer  systems  of  high  standard 
of  relialnl  *•    •'     radial  .system  •  '       '  1v  is  u.>^»d  :    t'  .' 

s.  each  on  is  ftxl  by  a       _  ,es.  and  the  

stations  are  not  interconnected  into  a  network  by  a  .system  of  tic 
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feeders.  This  radial  system,  however,  is  materially  less  economical 
in  feeder  copper  than  the  interconnected  network,  since  the  radial 
system  requires  for  each  sub-station  a  feeder  capacity  equal  to  the 
maximum  power  demand  of  the  individual  sub-station,  while  in  the 
network,  by  cross-feeding  between  the  sub-stations,  the  feeder  capa- 
city is  reduced  to  that  required  by  the  average  maximum  demand  of 
the  sub-stations. 

To  avoid  a  shutdown  of  the  sub-station  by  a  fault  in  one  of  its 
feeders,  the  different  feeders  of  the  same  sub-station  are  not  connected 
in  parallel  in  the  sub-station,  but  feed  separate  translating  devices, 
as  transformers  and  converters,  and  are  paralleled  in  the  sub-station 
only  on  the  secQndary  side  of  transformer  or  converter.  In  case  of  a 
faulty  feeder,  the  current  feeding  back  into  the  fault  over  the  other 
feeders  of  the  same  sub-station,  therefore,  has  to  passthrough  two 
sets  of  translating  devices,  and  this  limits  it  sufficiently  to  allow  the 
time-limit  relay  of  the  circuit  breaker  to  operate  and  cut-out  the 
faulty  feeder  without  opening  the  other  feeders  ;  that  is,  without 
shutting  down  the  sub-station. 

^  However,  the  economic  disadvantage  of  the  radial  system  re- 
mains, and  an  effective  selective  feeder  relay,  which  could  be  relied 
upon  to  pick  out  the  faulty  feeder  and  no  other,  would  offer  material 
advantages.  Such  a  selective  device  is  afforded  by  the  use  of  pilot 
cables.  Each  cable  or  feeder  is  duplicated  by  a  smaller  low-voltage, 
three-phase  cable,  which  joins  the  secondaries  of  current  transformers 
connected  into  the  two  ends  of  the  main  cable.  If  the  main  cable 
is  imdamaged,  the  same  current  comes  out  of  it  as  flows  into  it,  and 
the  connections  to  the  pilot  cable  are  such  that  in  this  case  the 
secondary  currents  would  be  in  opposition  ;  that  is,  neutralise  each 
other.  If,  however,  tke  main  cable  grounds,  current  flows  into  it 
from  both  sides,  the  secondary  currents  in  the  pilot  cable  then  add, 
and  the  current  flowing  in  the  pilot  cable  operates  the  relay  which 
opens  the  circuit  breaker.  This  arrangement  is  very  perfect  in 
operation,  capable  of  cutting  out  the  damaged  cable  whether  feeder 
cable  or  tie  cable,  without  intcrferring  with  any  other  cable,  but  it 
has  the  formidable  disadvantage  of  doubling  the  number  of  cables 
required  in  the  system,  and  while  the  pilot  cables  are  small  and  of  low 
voltage,  they  occupy  room  in  the  underground  ducts  which  carry  the 
electric  circuits  inAmerican  cities.  Thus  this  method  of  control  by 
pilot  cable  is,  due  to  its  high  cost  of  installation,  very  little  used  in 
America. 

Another  method  is  that  of  the  "  split  conductor  "  cable.  Every 
cable  conductor  is  made  of  two  parts,  of  which  the  one  surrounds  the 
other  concentrically,  with  some  insulation  between  them.  Normally 
there  is  no  P.D.  between  the  inner  and  the  outer  half  of  the  con- 
ductor, as  they  are  connected  with  each  other  at  the  ends  of  the 
cable.  If,  however,  a  ground  occurs  on  the  cable,  this  ground  can 
at  first  reach  only  the  outer  half  of  the  conductor,  and  a  P.D.  and  cur- 
pent  appears  between  the  inner  and  outer  half  of  the  conductor  and 
operates  the  circuit  breakers,  through  a  relay  connected  between  the 
two  halves  of  the  conductor,  at  either  end  of  the  cable.  This  method 
a'so  works  very  satisfactorily,  but  has^the  same  economic  disadvantage, 
though  to  a  lesser  degree,  as  the  method  of  j)ilot  cables,  in  that 
the  split  conductor  cable  is  materially  larger  and  more  expensive  than 
the  standard  cable.     It  is,  therefore,  used  to  a  limited  extent  only. 

The  usual  method  of  taking  care  of  the  problem,  at  least  in  most 
cases,  is  by  the  so-called  "  reverse  power  relay,"  also  wrongly  called 
"  reverse  current  relay."  When  a  cable  grounds,  the  current  at  its 
end  reverses  ;  that  is,  flows  into  the  cable  ("  feeding  back  ")  instead 
of  coming  out  of  it.  However,  this  reversal  of  current  by  itself  can 
do  nothing,  as  it  is  an  alternating  current,  and  as  such  has  no  direc- 
tion of  its  own,  but  only  a  relative  direction  to  other  alternating 
waves,  as  that  of  the  voltage.  Installing  then  a  wattmeter  relay  at 
the  end  of  the  cable — that  is,  a  relay  operated  by  the  action  of  two 
coils  upon  each  other,  the  one  coil  energised  by  the  current,  the  other 
by  the  voltage  ;  if  the  current  reverses,  the  voltage  remaining  the 
same,  the  pull  of  the  relay  reverses  and  thereby  closes  the  operating 
circuit,  which  opens  the  circuit  breaker  which  disconnects  the  cable. 
Such  reverse  power  relay  operates  perfectly  so  long  as  there  is  uiy 
voltage  for  the  reverse  current  to  act  upon.  If,  however,  a  short 
circuit  occurs  at  or  close  to  the  sub-station,  the  voltage  vanishes  and 
with  it  the  reverse  power  relay  looses  its  pull.  To  guard  against  this 
the  installation  of  reactances  is  recommended  between  cables  and 
sub-stations  to  give  a  sufficient  voltage  drop  to  operate  the  relay. 
However,  this  is  an  additional  complication.  The  reverse  power 
relay  is  not  adapted  to  guard  tie  feeders  between  stations,  as  in  these 
the  current  reverses  in  direction  with  the  change  of  the  distribution 
of  load  between  the  sub-stations.  Thus  the  reverse  power  relay 
does  not  make  the  operation  of  interconnected  networks  of  sub- 
stations possible,  but  in  the  radial  system  of  operation,  which  is 
generally  used,  it  is  the  only  device  which  is  generallj'  available 
economically,  and  is  very  satisfactory — which  must  be  realised — 
that  it  cannot  operate  where  there  is  no  voltage  left. 


In  overhead  tranismission  gygtenw  and  n«»*work<i  thm  »>f»»4««n*  of 

selectivity  are  essentially  the  ;«, 

except  that  in  interconnect*;'.   ..     ,. 

power  the  high  impedance  of  the  lin».-s  oft. 

partial  selectivity,  which  cannot  exist  with  tii«  low  tin:  tA 

cable  systems. 

Interference  by  Hghlning  with  high -potential  tramnnMuon  linen 
has  rather  decreased  with  ir  -ry 

fortunate  when  considering  i  ■  aa 

and  the  resulting  certainty  of  lightning  effer-ts.  In  the  pn-icnt  hisb- 
potential  transmi.s.sion  lines  volt-i;       '      '-  been  r<      "     '  -   •" 

with  the  voltage  of  hghtning  di-  f«  ;    jxj- 

voltage  of  the  direct  lightning  stroke — but  direct  8t  len 

are  rare — but  few  lightning-induced  voltages  reach  1/-  •  lano- 

lation  strength  of  modem  high-voltage  lincff.     In  l<i«  .!t  lines 

the  insulators  are  tested  for  one  minute  at  2CK),fX)0  to  2.>j.«^j^J  Tolta, 

and  stand  momentarily,  for  the  very  short  time  of  !  :•' - 

500,000  volts.     Thus  it  is  rare  that  lightning  fla.shes-o . 
the   .suspension   in.sulators   of  our   verj-   hich-voltagf   r- 
systems.     A  flash-over,  with  the  grounded  Y  .system. .shut-,  ■.  ,^,.  c... 
circuit,  often  without  any  damage,  while  with  the  Isolatwl  delta 
.system  it  may  not  even  shut  down  the  circuit,  but  is  »  -e  of  by 

the  protective  device  against  flash-overs,  the  arcii..  d  sup- 

pressor in  the  station.     Most  lightning  voltages  ii.  of  de- 

strojang  the  line  insulation  run  along  the  line  until  their  cri'r.'v  i- 
dissipated  or  they  reach  a  station,  and  there  they  often  do  ->n  >ii-> 
damage.  The  most  important  problem  of  lightning  protection  thus 
has  become  the  rapid  damping  out  of  line  di.sturba' 
lightnmg  so  as  to  make  them  harmless  before  they  re 
The  most  effective  method  heretofore  is  the  overhead  ground  wire. 
By  its  screening  effect  it  lowers  the  voltage  which  lightning  can 
induce  in  the  line,  but  far  more  important  is  its  powerful  damping 
effect  on  the  line  disturbance,  the  travelling  wave  caused  by  lightning 
which  runs  towards  the  station.  As  short-circuited  secondary  to 
the  line  wire,  the  ground  wire  absorbs  and  di&jipates  in  its  resistance 
the  energy  of  the  travelling  wave,  and  causes  it  to  die  out  at  a  rate 
several  times  more  rapid  than  is  the  case  in  a  line  which  is  not  pro- 
tected by  ground  wire. 

Far  more  destructive  than  the  energj-  of  lightning  may  be  the 
internal  energy  of  the  system.  While  a  lightning  stroke  may  amount 
to  millions  of  horse-power  at  a  duration  of  a  millionth  of  a  second. 
this  means  only  thousands  of  foot-pounds.     In  a  tr 

work  of  thousands  of  miles  extent  a  surge  of  the  systt ;..  ;..  - —'- 

to  many  thousands  of  horse-power.  But  even  a  surge  of  100  H.P. 
only  is  liable  to  be  very  destructive.  a«  it  may  lx»  continual,  the 
generator  power  continually  replenishing  the  surge  energ\%  and 
100  H.P.  during  one  hour  means  200,000,000  ft.-lb.  Thus  the  fore- 
most problem  is  again  the  protection  of  the  syst  '  -uc- 
tion  by  its  internal  energy,  and  lightning  is  d.i  .  by 
letting  loose  the  internal  energj*.  Agamst  damage  by  breakdown  to 
ground,  by  over-voltages,  effective  and  complete  protection  is  given 
by  the  aluminium  cell  lightning  arrester,  so  that  the  problem  of  over- 
voltage  protection  resolves  into  the  economic  question,  how  far  the 
cost  of  lightning  arresters  is  warranted  by  the  elimination  of  the 
danger  of  breakdown  to  ground. 

Impulses,  high-frequency  oscUlations  and  stationarj-  waves  are 
the  most  common  other  dangers.  An  impulse  is  an  ■  '  --  '  *Twt 
in  which  voltage  and  current  rise  rapidly — with  a  "  st<  *■ 

— and  then  gradually  taper  down  and  die  out.     JSuch  it 
produced  by  switching  operation,  by  flash  over  the  in^i.u 
induction  from   lightning   Hashes,   &c.     The  danger  frt^in 
voltages  lies  in  the  local  piling  up  of  voltag'^  due  to  it.- 
front.     Thus,  for  instance,  when  a  switch  is  closetl  and  1'    .  -  - 

put  on  to  a  line  at  the  moment  of  closing  the  switch.  li"l>.i>iX>  voHa 
suddenly  appear  in  the  Ihie  at  the  switch,  wliilo  jvr 
the  line  volttige  is  still  zero.     Gradually— with  the  \ .  -       .  e     ■ 

or  188,000  miles  per  second— the  voltage  spreads  o\er  the  line  a«  an 
inipuke.     Suppose  now  such   impulse  rt\io!  '     '|  » 

transformer  near  the  source  of  the  impulsi\  ,  ».     '-'  ** 

still  very  steep,  \\nien  the  full  impiUse  voltage  reachca  the  nrst 
transformer  turn  the  second  tnuisformer  turn  is  ~  "  *  '■  voltage, 
and  the  full  voltage  of  lOO.lXK)  comes  on  the  in.-u  .cen  the 

firet  two  turns.     ^^'hUe  the  tnmsformer  winding  is  uibiUatcd  to  st.vnd 

200.000  volts  to  ground  for  one  minute,  and  mon 'v  stOl  much 

higher  voltage,  normallv  the  voltage  bet«-con  ..  turns  may 

be  only  10  volts,  and  with  all  the  extra  insidation  between  the  end 
turns  even  if  we  make  this  insulation  to  stand  1.000  times  the  voltage 
to  which  it  is  normallv  oxixxseil.  it  would  be  far  below  standing 
100,000  volts.  Thus  the  danger  from  impulses  is  tliat  they  P">aV*? 
voltages  acroLS  small  parts  of  the  circuit,  single  turns  or  coUs,  which 
are  often  many  thous^md  times  the  normal  voltage  existing  in  this 
part  of  the  circuit ;   thus  they  may  be  far  below  the  total  ciremt 
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voltage  and  thus  would  not  discharge  over  the  over- voltage  protec- 
tive devices  or  "lightning  arresters."  Fortunately,  such  steep 
wave  fronts  rapidly  flatten  out  in  the  progress  of  the  wave  along  the 
circuit,  so  that  their  danger  is  largely  limited  to  the  immediate 
neighbourhood  of  the  origin  of  the  impulse. 

Assuming  now  that  we  would,  by  a  condenser  in  shunt  to  the 
circuit,  bypass  the  energy  of  the  impul.se  for  only  one-milHonth  of  a 
second.  During  one-millionth  of  a  second  the  impulse  travels  about 
1,000  ft.,  and  such  a  very  small  conden.ser  would  flatten  the  wave 
front  to  1,000  ft.  length.  With  such  a  flattened  wave  of  1,000  ft. 
front,  before  full  voltage  appears  at  the  transformer  terminals,  the 
beginning  of  the  impulse  is  pi-ssed  over  10  or  more  turns  and  the 
impulse  voltage  thus  distributes  over  the  insulation  of  a  number  of 
turns,  and  no  difficulty  exists  in  giving  the  end  tum.s  an  extra  insu- 
lation sufficient  to  stand  the  voltage. 

The  foremost  ca.ses  of  high-frequency  oscillations  are  spark  dis- 
charges from  the  line,  arcing  grounds,  &c.  Their  danger  also  is  the 
j)iling  up  of  voltage  in  reactive  devices,  such  as  current  transformers, 
end  turns  of  power  transformers,  &c.  While  a  current  tran-sformer 
may  take  only  a  few  volts  at  the  normal  frcfiuency  of  60  cycles,  at 
10,000  times  this  frequency  it  would  take  I0,(J<J0  times  the  voltage 
and  then  break  down  between  turns  and  between  terminals.  Induc- 
ance  to  reflect  the  high-frequency  oscillation  back  into  the  line — 
which  can  .stand  it— with  shunted  capacity,  and  a  non-inductive 
or  preferably,  a  capacity  bypath  to  the  inductive  device  such  as  the 
aluminium  cell,  offers  protection  against  the  danger  from  high- 
frequency  oscillations.  The  best  guard  against  interference  bv  high- 
frequency  oscillations  is,  however,  to  avoid  all  causes  which  may 
l)roduce  them,  and  the  foremost  cau.se  is  the  arc.  Thus  arcs,  arcing 
grounds,  spark  discharges,  open-air  switches,  &c.,  should  be  carefuflv 
avoided  in  transmi.s.sion  .systems,  as  introducing  the  dangers  of  hrgli- 
frequency  disturbances.  This  is  to  a  large  extent  a  designing  pn> 
blem. 

In  apparatus  capable  of  electric  oscillation— that  is,  apparatus  of 
high  inductance,  considerable  capacity,  but  very  low  energy  lo.sscs, 
such  as  high-potential  transformer  windings — under  certain  con- 
ditions Ninlionrtnj  uHtves  may  occur  ;  that  is,  high-frcf|uency  impulses 
or  o.scillations,  coming  from  the  outside,  built  up  by  resonance  to 
higher  and  higher  voltages.  Such  stationary  high-frequency  waves 
are  extremely  destructive,  as  their  energy'  is  pnictically  unlimited, 
is  given  by  tlic;  low-frequency  power  of  the  .system.  Their  frequen- 
cies usually  are  fairly  low,  between  10,000  and  1(K>,0(M)  cycles,  and 
therefore  it  is  more  difficult  to  deal  with  them  than  with  the  oscilla- 
tions of  many  hundred  thousands  or  millions  of  cycles. 

The  best  protection  against  them  is  not  to  a.lIow  them  to  l)uild  up. 
This  is  done  by  designing  the  apparatus  so  a.s  {a  give  the  least  ability 
to  stationary  o.scillations,  and  by  dissipating  theirenergA-.  and  thereby 
limiting  their  voltage,  l)y  shunted  resistance.  To  avoid  excessive 
waste  f)f  power  in  such  shunted  di.ssipating  resist^inees  a  conden.ser 
of  moflerate  caj)acity  is  connected  in  .series  with  them.  Such  con- 
densers practically  cut  ofl  the  ilow  of  jKiwer  at  the  low  m.achine 
frequency,  but  pernu't  the  flow  of  large  currents  thnmgh  them  into 
(lie  dissipaf iiig  resistance  at  the  much  higher  frc(jucn(iv's  of  the 
standing  waves. 

in  considering  the  protection  of  modern  electrical  systems  it  must 
be  realised  that  the  various  sources  and  kinds  of  interfi-n-nce  or 
danger  require  corres[)ondingly  difTen-nt  i)rote((ive  devices;  H 
would  be  just  as  unrea.sonable  to  ex|>ect  a  standard  ty|K'  of  "  lightniirg 
arrester"  to  protect  an  electric  system  against  all  jK>s,sible  tmublrs 
as  it  would  l)c  to  c.ill  for  a  single  stiiudard  "  s.ifcty  <Ievice  "  whiHi 
would  protect  a  railway  train  against  all  |)o.ssible  dangers,  from  a 
i)rokcn  rail  or  a  washout  of  the  roadbed  to  a  collision  or  a  boiler 
explosion. 


THE  APPLICATION  OF  ELECTRICITY  TO  THE  HEATING 

OF  METALS/ 

]iv  V.  I..  iiisHor. 

.Sit/»»K/;7/.  -  This  Taper  covers  tiie  recent  dcvelopmcnttt,  pn-m-nt 
status  and  liiuitations  in  the  application  of  electricity  to  the  hcNitin^  of 
metals  for  the  jiwrposrs  of  aimcaliiit;.  hardening  or  otlu  r  iieat  treat nirnt-si. 
l''urii,i('('s  einpioyint;  electricity  as  a  source  of  hr.it  m.iy  hv  nmiihly 
classitieil  intd  lahorjitory  ami  comnu"rcial  (livisionH.  A  brief  tiiHOiiKsion 
is  j^iviMi  i)f  (hlTeriMit  types  of  fiirii;ices  cniploycKl  in  l;il>oratory  work  and  .in 
outline  of  the  ajiplication  of  tlicse  furnaces  to  commercial  porvioe.  where 
such  ajiplication  has  been  made. 


The  dilTerent  types  of  furnaces.  Mhether  for  l.»boratorv  or  for 
commercial  use,  may  be  cla^sitied  acconling  to  the  methmls  em- 
ployed to  transform  the  eleetricl  energy  into  heat  in  the  material. 

*  Abstract  of  a  Paper  presented  at  the  International  Engineering 
Congress.  San  Francisco. 


These  methods  are  :  (a)  By  passing  the  current  through  the  metal 
to  be  treated,  so  that  the  metal  forms  a  part  of  the  circuit  ;  (6)  by 
pa.s.sing  the  current  through  a  resistance  material,  the  heat  thus  pro- 
duced being  radiated  and  conducted  to  the  metal  ;  (c)  by  surrounding 
the  metal  with  an  alternating-current  circuit,  so  that  eddj"  currents 
are  produced  in  the  metal,  these  currents  generating  the  necessary 
heat. 

These  three  methods  are  radically  different,  in  that  the  metal  is 
heated  in  a  different  way  in  each  case. 

First  Method. — In  this  process  the  resistance  of  the  material  to  the 
passage  of  the  current  causes  the  hberation  of  the  heat  uniformly 
throughout  the  material,  provided  the  cross  section  be  uniform  and 
the  surface  has  uniform  radiation.  The  process  is  limited  in  appli- 
cation by  the  size  of  the  pieces  which  can  be  conveniently  he^ited 
and  to  which  a  current  c<in  lie  conducted  by  means  of  proper  ter- 
minals. -\n  apparatus  of  this  type  has  been  used  to  some  extent  for 
the  annealing  and  hardening  of  small  iron  and  steel  wire.  The  wire 
which  is  to  be  treated  is  shown  at  A  (Fig.  1)  clamped  to  one  terminal 
of  a  source  of  electricity  ;  the  other  end  is  clamped  below  the  mercury 
in  the  glass  tube  C  (Fig.  1 ).  The  current  is  applied  until  the  wire  Inis 
attained  the  desired  temperature,  when  the  mercury  cup  D  is  sud- 
denly raised,  causing  the  mercury  to  rise  in  the  tube  C,  thus  cooling 
the  wire,  and  at  the  same  time  shunting  the  current  through  the 
mercuiy.  The  current  is  then  cut  off  and  the  wire  removed.  The 
resistance  of  the  wire  should  be  small  in  comparison  to  that  of  the 
rest  of  the  circuit,  so  that  the  current  will  not  increase  appreciably 
as  the  mercury  rises  ;  otherwise,  unequal  heating  will  result.  The 
consistent  results  obtained  in  this  way  are  due  to  the  fact  that  the 
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FlO.   1. APr.\RATUS  FOB  ASNE.\UXO  AM)   H  AKDKNISQ  SmaLL  IrOX  AND 

Steel  Wikk. 

metal  is  heatwl  imiformly  to  any  desired  temperature,  and  also  to 
the  f.u-t  that  the  whole  of  the  matcTial  is  at  the  same  temjxrature 
when  i-oolcxl.  This  method  of  heating  metals  has  had  ver3'  few  com- 
mereial  applications,  although  for  cerUvin  elas.scs  of  work  it  should 
prove  usefid. 

Senvul  Method. — One  of  the  earliest  and  most  useful  tyjx>s  of 
electric  funuieos  is  that  due  to  the  firm  of  Hencu.s.  It  consists  of  a 
tiilM"  wound  in  it.s  middle  ]K)rtion  with  an  electric  resistor.  The  ends 
«tf  the  tube  are  cooled  by  air  or  d.se  by  a  cop|>er  coil  through  which 
w.iter  flows.  The  lul)e  may  be  of  porcelain,  in  which  case  a  riblxui 
r>f  re-sist.nee  metal  may  lie  wound  on  it.  These  tubes  are  porous 
and  caiuiot  be  used  for  a  vacuum  funiace.  Glazed  German  jxircelain 
may  Ih)  used  up  to  MSCC.  and  a  vacuum  maintained.  For  higher 
tom|>er!«tures.  a  nickel  tube  may  be  employed.  These  furmvces  are 
advaiifage<Mjs  where  a  constant  tem|)erature  is  desired.  They  are 
easily  const nict<Hl  and  eonsinjuently  have  been  exten.sively  applied. 

One  of  the  more  recent  developments  is  the  Arsem  vacuum  furnace 
(Fig.  2).  1  he  gener.al  design  of  the  Arsem  funiace  comprises  a  heater 
of  such  Bhape  that  it  almost  entirely  encloses  the  object  to  be  heated. 
The  heaters  in  the  various  types  of  furnaces  differ  S(uuewhat.  accord- 
ing to  the  si7.e  of  the  furn.ace  and  the  u.se  to  which  it  is  to  l>e  put.  In 
one  case,  the  heater  is  a  graphite  helix,  in  an  upright  po.sition  ;  and 
in  another,  it  is  com|x>sed  of  four  grids,  made  by  )N;uvin  :  'lite 

slabs.     The  vacuum    haml)er  is  of  steel.     All  joint>s  .ire  !  J\\, 

by  lead  g.a,sket4».  The  electrode  joints  have  to  be  made  so  that  they 
are  air-tight,  electrically  insulated  and  not  liable  to  deterioration 
by  heat.  The  radiation  screen  is  a  device  for  diminishing  the  amount 
of  heat  lost  by  direct  radiation  from  the  heater,  and  thus  increases 
the  efficiency  of  the  funiace.     This  is  shown  by  the  fact  that  tho 
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temperature-energy  curve  is  approximately  a  semi-cubical  parabola, 
whereas,  without  the  radiation  screen,  the  curve  would  follow  the 
Stefan-Boltzmann  fourth-power  law,  like'an  incandescent  lamp.  In 
the  small  vertical  type  of  furnace,  the  radiation  screen  is  a  rectangular 
graphite  box  filled  with  graphite  powder,  which  is  a  poor  conductor 
of  heat. 

The  temperature  can  be  quickly  brought  to  any  desired  point,  as 
determined  by  the  calibration  curve,  and  maintained  constant  for 
long  periods,  while  the  behaviour  of  the  article  being  heated  may  be 
observed  through  the  mica  window  at  the  top.  The  range  of  tem- 
perature extends  to  3,100°C.,  using  a  maximum  of  15  kw.,  but  most 
experiments  do  not  require  a  higher  temperature  than  2,500°C., 
which  can  be  obtained  with  10  kw.  This  type  of  furnace  is  espe- 
cially useful  for  small  scale  experiments  that  can  be  performed  in 


Fig.  2. — Arsem  Furnace. 

•crucibles'^lj  in.  in  diameter  and  4  in.  high.  Of  the  various  uses 
which  naturally  suggest  themselves  the  following  may  be  mentioned  : 
Preparation  of  metals,  alloys,  carbides,  silicides  and  other  compounds  ; 
determination  of  the  melting  points  of  metals,  alloys,  glazes,  slags 
and  refractory  materials  by  an  ojDtical  pyrometer,  or  by  reference  to 
the  furnace  calibration  curve  ;  calibration  of  optical  pyrometers  ; 
distillation  of  refractory  substances  for  separation  or  purification  ; 
study  of  the  equilibrium  in  reactions  depending  upon  the  pressure 
of  gaseous  phase ;  many  reactions  can  be  studied  quantitatively 
with  accurately  weighed  quantities. 

For  chemical  analysis,  annealing,  enamelling,  ceramic  experiments 
and  ignitions  of  all  kinds,  where  a  temperature  of  1,000°C.  is  desired, 
the  muffle  furnace  (a  modification  of  the  Heraeus  type)  is  the  best 
tjj^pe.     In  most  of  these  furnaces  the  heating  resistance  is  completely 
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Fig.  3. — Section  of  Borcher's  Furnace. 

•embedded  in  the  walls  of  the  muffle,  which  is  thereby  fairly  uniformly 
heated.  The  maximum  temperature  for  which  they  can  be  used  is 
1,000°C.,  and  regulation  of  the  temperature  between  800°  and  1,000°C. 
is  effected  by  means  of  a  rheostat.  In  one  type  of  the  muffle  furnace 
a  useful  feature  in  the  form  of  a  device  which  serves  both  as  cut-out 
-and  current-indicator  is  introduced.  This  consists  of  a  gold  wire 
loop,  which  forms  part  of  the  heating  circuit  and  is  visible  through 
a  mica  window  in  one  side  of  the  muffle  covering.  When  starting 
the  furnace,  the  resistance  should  be  adjusted  until  the  gold  wire 
just  begins  to  glow.  After  a  little  while,  the  loop  will  indicate  a 
-drop  in  the  current,  and  more  resistance  may  be  switched  out  until 


riM*,  the  loop 

...'.at  DfBoenwry  u> 

The  appearance  td  ths 


the  wire  bcgin.s  Uy  glow  again.     \n  •■ 

will  hccorrif;  hf;at«;d   hy  the  furnace, 

keep  it  at  red  heat  will  gra<^Jually  decrca/ie 

wire  loop,  accordingl'  '  • 

the  furnace.     All  tlj 

to  time  to  maintain  the  lorjp  at  rwl  heat,  an  ofieration  » 

left  to  even  an  unskilled  workman,  aft-  ,  \ematm.    kot  touiy 

purposes,  this  device  renders  the  u.-<  icter  iinnnnr— ii 

The  type  of  furnace  duo  to  HorcherH  fFig.  :{i  ..ormi^u  of  a  carbon 
rod  placed  between  large  electro<^k-s.     r  : 
carbon  rod  heats  it,  and  the  substance  to  ■ 
The  application  of  this  tyjx)  of  furnace  Is  iimit*^]  by 
to  which  the  graphite  and  carbon  can  be  m--    '  •■  ■ 

A  furnace  by  VVatts  consists  of  a  rectangui 
the  crucibles  are  set,  crushed  carbon  shovelled  in  an': 
them  and  the  current  turned  on  until  the  desire<i  i.;. 
reached.     Outside    dimension.s :      Length,    .>4  in.  ;      w. 
depth,  26  in.     Inside  dimensions  :    Length,  40  in.  ;    widtJi, 
depth,  9  in.     This  furnace  holds  27  crucibles  .3  in.  in  diamc 
7  in.  high  and  is  used  to  melt  iron  and  other  metals. 

H2O 


the 


..■i 


1        I     *-*.-.•.••  .•-•  ■ 


Carborundum..] 


Air 
Thermo  element 

Fig.  4. — Sosman's  Carbon  Furnace. 

The  Sosman  carbon  furnace  (Fig.  4)  is  a  modincation  of  this  t\-pe, 
in  which  powdered  carbon  or  carborundum  surrounds  i  ohaiiiU>r 
containing  the  substance  to  be  heate<l.  High  ami  uniform  icin- 
peratures  have  been  claimed  for  this  furnace,  but  its  application  in 
this  form  is  limited  to  small  laboratorj'  practice  ;   how  1  modi- 

fication Utecd  by  Bailey  has  proved  of  commoK-ial  iai]*- 

(To  be  concluded.) 


THE  ELECTRIC  FURNACE   FOR    RE-HEATING.  HEAT 
TREATING  AND  ANNEALING." 

BY  T.  F.  BAILY. 

Summary. — The  author  gives  tisr»u-cs  of  cost  luul  1  >  of  .-U-vtrjc 

furnaces  for  reheating  aiul  annealing,  ami  calls  nttv  .  ■  the  kiroat 

opening  there  is  for  electric  heating  in  this  tlinvtion,  particuUrly  in 

sooking-pits.  

Re-ueating  Furnaces  \vrrn  Granular  Resistors. 
The  type  of  furnace  that  seems  best  julaptetl  for  re-heating  opera- 
tions is  the  resistance  type,  in  which  the  material  to  be  heated  is 
entirely  separate  from,  and  indejx^ndcnt  of.  the  resistance  elements 
in  which  the  heat  is  generated  by  the  electric  current.     Tliis  arrange- 

*  Abstract  of  a  Paper  read  before  the  Engineers'  Society  of  Western 
Pennsylvania. 
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ment  makes  for  the  maximum  simplicity  and  convenience  in  opera- 
tion. A  general  description  of  this  type  of  furnace  Is  as  follows  : — 
y-  Through  the  side  walls  of  a  furnace  shell  made  of  suitable  refrac- 
tories are  inserted  two  carbon  graphite  electrodes.  The  inner  ends 
of  these  electrodes  extend  into  a  trough  of  highlj''  refractory  material. 
This  trough  is  filled  with  the  resistance  material  itself,  usually  some 
form  of  broken  carbon,  and  makes  contact  at  each  end  with  the 
electrodes.  The  outside  ends  of  the  electrodes  are  connected  by 
means  of  .suitable  copper  terminals  and  cables  to  the  regulating 
transformer  and  switch,  by  means  of  which  the  voltage  impressed 
across  the  furnace  is  regulated,  the  voltage  thrown  on  the  furnace 
having  a  definite  relation  to  the  current  flow  and  heat  input.  The 
material  to  be  heated  is  placed  conveniently  adjacent,  at  the  side  or 
above  or  underneath  the  resistance  material  and  its  containers,  as 
the  case  may  be. 

In  some  heating  operations  the  actual  cost  of  heating  per  ton  is 
less  with  electric  furnaces  than  with  combustion  furnaces,  while  in 
some  heat-treating  and  armealing  operations  the  precision  with  which 
the  operations  are  carried  on  must  be  the  justification  for  the  higher 
cost  of  heating  in  the  electric  furnace.  In  a  general  way  it  may  be 
stated  that  the  higher  the  temperature  at  which  the  heating  operation 
is  conducted  the  higher  the  relative  economy  in  the  use  of  electric 
furnaces.  At  the  lower  temperature  there  is  less  difference  in  the 
thermal  efficiency  of  electric  ajid  combustion  furnaces,  but  here  the 
electric  furnace  shows  great  superiority  in  the  way  of  temi>erature 
control. 

Tne  chief  advantages  of  electric  furnaces  are  the  non-oxidising 
atmosphere,  ease  of  control,  evenness  of  temperature  and  cleanliness. 
Also  the  space  required  is  smaller,  and  the  resistors  are  run  at  a 
temperature  only  slightly  above  that  of  the  hearth,  whereas  the 
furnace  gases  in  a  combustion  furnace  are  of  necessity  several  hundred 
degrees  higher  than  the  temperature  desired  in  the  furnace. 

The  actual  theoretical  heat  required  expressed  in  kilowatt-hours  per 
ton  of  niotal  is  given  in  Table  I.  for  heating  to  the  temperature  given. 

Table  I. 

Material.    Deg.  Fahr.    ^w.-hour         Material.     ;  Deg.  Fahr.   ^w.-hour 
*  per  ton.  '       o  per  ton. 


Iron 2.200  230 

Iron 2,000  215 

Iron 1,800  200 

Iron l,(ir)0  170 

Iron 1,.5(K)  l.")0 

Iron 1,2.-10  11.5 

Iron i  900      I        75 


Copper  

Brass    

Aluminium 
Aluminium 
Silver 


1,400 
1,300 
950 
750 
1,.30(J 
German  silver        1 ,300 


The  thermal  efficiencies  of  electric  furnaces  vary  greatly  with  the 
size  and  capacity  in  tons  per  hour.  'J'hc  wall  loss  on  a  forging  furnace 
of  60  kw.  capacity  heating  2.'»()lb.  of  steel  |)cr  hour  to  2,200  F.,  will 
1)C  approximately  .'K)  kw.,  sliowing  a  thermal  cfliciency  of  50  per  cent. 
A  furnace  of  I  ton  jK-r  iioiir  capacity  for  2,200  dog.  will  show  an 
efficiencj'  of  7o  per  cent. 

In  aiuiealing  work  a  furnace  of  100  kw.  per  hour  capacity  will  heat 
()00  lb.  of  metal  to  1,0.10  dog.  with  an  elliciency  of  50  jx-r  cent.,  while 
a  furnace  of  600  kw.  capacity  heating  3  ton.s  of  steel  per  hour  will 
show  an  cdicjoncy  as  high  as  flO  per  cent.  All  the  above  'igiires  arc 
typical  for  tlie  usual  classes  of  work  handled  in  f  be  capacity  named. 

The  Kr-ECTUic  Furnace  for  RE-HEATrxo. 

The  first  tyjjc  of  these  granular  resistor  furnaces  forge-heating  was 
designed  for  heating  small  li.irs  and  billots  .such  as  are  uw^d  for  small 
forgings,  and  for  temperatures  up  t(»  2, .300  deg.  The  general  con- 
struction of  those  furnaces  was  lus  follows  :  The  funiaoo  proper  was 
constructed  of  lir<i)rick  much  after  tho  method  of  jin-vailing  oil  lin-d 
furnaces.  'J'lirougli  the  sides  of  tho  furnace  won*  insert od  large 
electrodes,  the  inner  ends  protruding  into  the  fumare  ohaml)cr. 
Foundry  cokcMrushod  to  jiea  size  v  a.s  ]ilaco<I  in  tho  spare  bot\vo<Mi  the 
electrodes  and  formed  tlie  resistor  of  tlio  furnace.  The  ojn'uing  to 
the  furnace  was  in  front,  and  tho  bars  of  metal  (o  be  heated  were 
placed  directly  over  the  resistance  body  but  not  in  contact  with  it. 
The  necessary  variable  voltag<>  sujiply  to  this  furnaro  w.i.s  repuIat<Hl 
by  the  field  rheostat  of  a  small  single-|)ha,Me  alternator.  This  funiace 
was  run  commoroially  for  several  weeks  in  place  of  tho  ojl-firpfl 
furnace  usually  used  for  tlio  hammer  and  on  various  sizes  of  materi.al. 
.Some  of  tho  difliculties  oncoiu\terod  in  this  funiace  besides  its  rather 
low  thermal  elliciency  were  l)uniing  olT  of  the  eloctrodo,s  at  (he  point 
whore  they  emerged  from  the  furnace;  the  b\iniing  out  of  the  re- 
fractory materials  sujiporting  th(>  resistance  material  itself;  trrmble 
with  electrical  coimections  between  furnace  cables  and  electrodes, 
and  great  variation  in  the  electrical  re.si.itanoe  of  the  resistance 
material  itself. 

In  tho  six  years  that  have  elai«4od  since  (he  oonstnictiou  of  (his 
early  furnace,  these  difliculties  have  been  well  overcome.     By  the 


use  of  a  steel  shell  for  the  outside  wall  of  the  furnace  instead  of  brick, 
and  with  this  space  filled  with  suitable  insulating  material,  the  ther- 
mal etScieney  of  the  small  furnaces  has  been  very  materially  in- 
creased, as  is  shown  by  the  accompanjing  results  on  a  30  kw.f  umace : — 

Duration  of  test.  5  hours  5  minutes.     Current  mostly  at  25  volts. 

Energj-  used  =  167  kw.-hours. 

Total  "weight  of  steel  heated  to  2,200=F.=765  lb. 

EnergA-  per  ton  of  metal  heated  =436-6. 

Temperature  difference,  2,150  deg.    Specific  heat  of  steel,  0-199  approx. 

Eflicicncy  =57-5  per  cent. 

The  burning  off  of  the  electrodes  at  the  place  where  they  leave  the 
furnace  walls  has  been  entirely  eliminated,  one  set  of  electrodes 
lasting  for  months  at  a  time  in  continuous  service. 

The  troubles  encountered  in  connecting  the  electric  cables  to  the 
electrodes  have  been  eliminated,  so  that  ro  trouble  is  experienced 
now  from  this  source.  For  furnace  temperatures  not  exceeding 
2,500'F.  this  t^-pe  of  furnace  -will  answer  every  reasonable  require- 
ment, and  in  operating  cost  will  compare  very  favourably  with  oil 
furnaces,  figuring  electrical  energy  at  1  tent,  per  kilowatt-hour  and 
oil  at  4  cents  per  gallon,  so  that  as  actual  fuel  costa'oneis  concerned, 
while  there  is  an  additional  saving  due  to  the  non-oxidising  of  the 
metal  amounting  to  a  saving  of  from  2  to  5  per  cent,  of  the  metal 
heated.  This  type  of  furnace  is  suitable  for  tonnages  up  to  1  ton 
per  hour  capacity,  and  billets  not  exceeding  4  ft.  in  length. 

Continuous  Furnaces. 

For  furnaces  of  capacities  of  1  ton  per  hour  and  above,  the  con- 
tinuous tyj>e  of  billet  heating  furnace  offers  some  advantage  in 
economy  as  well  as  in  mechanical  operation,  as  in  the  continuous 
type  only  the  discharge  end  of  the  furnace  reaches  the  fuU  ruling 
temperature,  the  lower  temperature  of  the  feeding  end  reducing  wall 
loss  of  the  furnace  very  materially.  The  following  calculation  of  a 
heat  balance-sheet  may  be  taken  as  typical  for  this  t\'pe  of  con- 
tinuous billet  heating  furnace  heating  material  to  2,000  deg.  : — 

Capacity,  10  tons  per  hour;  temperature,  2,000  deg.  ;  wall  loss 
in  kilowatt -hour,  250  ;  theoretical  heat  required  per  hour  by  metal 
in  kilowatts,  2,150;  kilowatt-hours  per  ton  of  metal  heated,  240; 
cost  of  heating  jx'r  ton  with  current  at  0-  125d.  per  kilowatt,  5s. 

This  figure  of  cost  per  ton  of  metal  heated  becomes  prohibitive 
urdess  account  is  taken  of  the  metal  loss  due  to  the  oxidising  influence 
of  the  flame  in  gas-fired  billet  heating  furnaces.  Even  making 
allowances  of  2  per  cent,  on  £4  steel,  this  type  of  furnace  seems  to 
have  no  prospect  of  competition  for  large  tonnages  unless  the  cost 
of  electric  current  is  under  the  rate  named  in  the  above  tabulation. 
In  heating  higher  grades  of  steel,  especially  steel  of  crucible  quality, 
the  saving  in  scale  over  any  combustion  funiace  practice  will  far 
outweigh  the  higher  cost  of  heating  by  the  electric  furnace. 

In  large  tonnages  of  heavy  billets  a  combustion  furnace  using 
producer  gas  firing  to,  say,  1,500°F.,  or  above,  and  heating  from  this 
tem])era(uretothede.siro<l  rolling  teniix>rature  by  elect  ricit  y,  offers  ad - 
vantag<"sof  low  fuel  cost  |K'rtoiiof  metal  heated,  and  at  the  same  time 
a  minimum  amount  of  oxidation  of  the  metal,  as  the  low  ruling  tem- 
]X'ra(ure  of  the  gas  end  will  jiermit  a  high  thermal  eflicicncy  even  with 
a  non-oxidising  flame,  while  the  final  heating  is  done  in  the  electric 
end  of  the  unit  which  is  readily  maintained  under  a  reducing  atmo- 
sphere. 

Such  a  furnace  as  this  can  be  expected  to  show  a  thermal  efliciency 
in  (he  gas  end  of  50  per  cent,  and  in  the  electric  end  75  per  cent. 
With  coal  at  Ss.  per  ton  and  electricity  at  0-1 25d.  ])er  kilowatt,  the 
total  cost  of  heating  should  not  exceed  for  coal  alone  5d.,  and  elec- 
tricity la   4^1.,  making  a  (o(al  cost  of  Is   9 |d.  per  ton. 

This  cost  compared  with  a  direc( -fired  hea(ing  funiace  having  a 
coal  eon«uin])(ion  of  2lH)  lb.  j)er  ton  of  metal  heated,  would  show  an 
excess  cost  for  (he  combination  ga.s  and  electric  funiace  of  11|<1. 
JHT  ton.  l^ut  wi(h  a  SJiving  of  2  i>er  cen(.  in  mo(al  worth  £4  per  ton, 
(ho  eombina(ion  ga.s  and  electric  furnace  would  show  an  actual  saving 
of  8J;1.  j>or  ton  of  metal  heated,  besides  giving  to  (he  me(al  all 
the  a4ivan(ag(\s  of  (he  precision  in  imiform  (cmix>rature  throughout 
(he  hillet^s,  a«  well  as  a  uniform  rolling  temix^raturo. 

Soaking  Pit.s. 

Tho  (yi>e  of  electric  funiace  wliich  seems,  however,  to  l>e  destined 
to  liave  (ho  largest  commercial  application  in  rolling  mill  ojxrations 
is  (he  soaking  j)i(,  and  it  is  doubtful  whedior  any  gas-fired  pit.s  of 
large  size  can  com|>ete  in  cost  of  operation  with  electric  pits  where 
current  is  .supplied  at  the  usual  rates  of  electric  current  available  for 
(his  service,  providtnl  the  ingots  are  chargetl  hot  into  the  furnace, 
A  heat  l)a  I  a  nee -.sheet  for  a  four-hole  soaking  pit  hohlinp  16  3J-ton 
ingots  and  having  ]\a.s.sed  through  it  648  tons  |>er  24  hours  would  be 
a.s  follows,  ajvsmiiing  a  wall  loss  of  600  kw.  jx-r  hour  : — 

With  ingots  stripixnl  hot,  interiors  nioUen.  no  hea(  required  for 
(he  me(al  it.self.  tho  current  consumption  would  (hen  lx>  .j(X)  kw-hour- 
per  27  tons  of  ingots,  or  less  than  20  kw. -hour  i)cr  ton  of  ingot«- 


THE  ELECTRICIAN,  NOVEMBER  5,  1915. 


161 


soaked.  With  ingots  averaging  1,650  deg.,  the  current  consumption 
for  27  tons  per  hour  would  amount  to  1,620  k\v.  jier  hour,  or  a  current 
consumption  of  60  kw.-hour  per  ton  absorbed  by  the  metal.  To  this 
should  be  added  40  kw.-hour  per  ton  as  wall  loss.  This  higher  figure 
for  wall  loss  per  ton  of  metal  heated  is  due  to  the  reduced  capacity 
of  the  pit  in  tons  per  hour  when  handling  the  cold  ingots  on  account 
of  the  longer  time  required  for  heating  and  soaking.  Thus  the 
current  consumption  for  ingots  charged  at  1,650  deg.  would  be 
100  kw.-hour  per  ton. 

>({^With  cold  ingots  the  heat  absorbed  by  the  metal  will  be  2.'}0  kw.- 
hour  per  ton,  and  with  a  wall  loss  under  this  condition  of  185  kw.- 
hour  per  ton  315  kw.  hour  per  ton  would  be  the  current  required  for 
cold  ingots.  But  as  cold  ingots  are  a  rather  small  percentage  of  the  total 
ingots  handled  in  a  modem  steel  mill,these  high  figures  are  of  no  serious 
consequence  in  considering  electric  furnaces  for  soaking  pit  operations. 
It  is  apparent  from  these  calculations  that  electric  soaking  pits  can 
compete  with  gas-fired  pits,  even  where  moderately  hot  stripjiing  and 
charging  is  practised.  Besides  this,  the  electric  pit,  as  in  the  heating 
furnaces  mentioned  before,  has  the  advantage  of  a  non-oxidising 
atmosphere,  which  will  mean  a  saving  of  from  1  to  2  per  cent,  of  the 
weight  of  ingots  put  through  the  pit.  Another  advantage  worthy  of 
note  is  that  an  electric  pit  will  take  only  one-third  the  space  of  a  gas- 
fired  pit  of  the  same  capacity.  A  feature  of  even  greater  importance 
than  almost  any  other  is  the  elimination  of  surface  defects  in  the 
ingots,  due  to  scale  or  oxidation,  a  matter  now  receiving  considerable 
attention  by  steel  makers. 

Electric  Furnaces  for  Heat  Treating  and  Annealing. 

The  rapid  growth  of  the  practice  of  heat  treating  and  a  realisation 
of  the  precision  with  which  this  treatment  must  be  carried  on  in  order 
to  secure  uniform  results,  has  opened  a  particularly  desirable  field  for 
the  electric  furnace,  especiall}^  as  the  electric  furnace  can  be  more 
accurately  controlled  and  a  greater  uniformity  of  heat  throughout 
the  furnace  maintained  in  commercial  operation  than  with  com- 
bustion furnaces.  A  comparatively  slight  variation  in  either  blast 
pressure  or  fuel  supply  in  a  combustion  furnace  very  quickly  affects  i 
the  ruling  temperature,  while  in  the  electric  furnace,  owing  to  the 
comparatively  great  mass  of  heated  refractory  material  of  walls  and 
roof  acting  as  a  heat  storage  or  accumulator,  the  variation  in  tem- 
perature is  reduced  to  a  minimum.  In  practice  the  current  may  be 
off  for  periods  of  an  hour  at  a  time  without  affecting  the  temperature 
more  than  a  few  degrees. 

This  type  of  furnace  may  be  described  as  follows :  In  the  usual 
steel  sheet  is  constructed  an  arched  roof  of  firebrick,  so  arranged  as 
to  reflect  the  heat  radiated  from  the  resistor  troughs  on  to  the  hearth 
located  between  the  two  resistor  units  running  lengthwise  of  the 
furnace.  The  material  to  be  heated  is  handled  through  the  doors  of 
the  furnace  located  in  the  end  walls.  The  hearth,  if  not  subject  to 
mechanical  abraison,  is  made  of  suitable  firebrick.  Where  the 
abraison  is  likely  to  be  severe,  cast-iron  plates  replace  the  firebrick. 

A  heat  balance-sheet  of  a  furnace  of  this  type  of  100  kw.  capacity 
and  with  hearth  area  5  ft.  by  6  ft.  and  heating  600  lb.  per  hour  to 
1,650°F.,  will  show  the  following  efficiencies  : — 

Heat  absorbed  by  the  metal,  50  kw. 
Heat  lost  through  the  walls,  35  kw. 

Heat  lost  through  the  doors  and  door  openings,  due  to  the  frequent 
charging  and  withdrawing,  15  kw. 

Continuous  Furnaces. 

For  furnaces  of  more  than  ^  ton  per  hour  capacity,  and  for  higher 
thermal  efficiencies,  the  continuous  type  of  furnace  is  desirable.  A 
typical  furnace  of  the  continuous  type  for  annealing  German  silver 
or  brass  stampings  in  steel  pans  has  a  hearth  15  ft.  long  bj^  2  ft.  wide, 
and  a  rated  electrical  capacity  of  200  kw.  A  mechanical  charger 
operated  by  a  motor-driven  winch  with  hand-operated  clutch  pushes 
the  pans  in  through  the  charging  door  one  after  another,  seven  pans 
being  in  the  furnace  at  one  time.  The  pans  passing  through  the 
furnace  are  supported  by  a  hearth  made  of  cast-iron  grids  each  2  ft. 

square.     The  pan  when  discharged  is  ==-= 

dumped  automatically  into  a  water- 
sealed  discharge  hood .  The  metal  under 
treatment  falls  into  a  tank  of  either 
clear  water  or  pickling  solution,  de- 
pending upon  the  cleanliness  of  the 
material  before  it  is  charged.  The  pan 
is  caught  by  two  rails  and  held  sus- 
pended above  the  trough.  It  may  be 
taken  out  from  under  the  water-sealed 
hood  through  the  counter- balanced 
swing  door. 

In  operating  the  furnace,  a  pan 
filled  with  material  to  be  treated 
is  placed  on  the  runway  in  front  of 
the    pusher.     The    small    hand    lever 


•or- 


<ket.  irhirb 


near  the  tof)  of  the  furnace  frame  o; 

driven  winch  on  top  of  the  fumjicc.      i , 

linder  raises  Uith  dfxjrs  enough  to  a^lm 

high  ;  a  .stop  on  the  cabin  hnUU  the  <\<x>r-  o 

of  fresh  material  i.s  pu-shed  into  the  fumu^c     . . 

the  pan  at  the  discharge  end  in  pasherj  on  to  a  d 

own  weight  automatically  t\\M  the  i 

a  hopfxjr,  the  lowerendof  which  isHui  .  .     ,    ... 

the  annealed  material  falls  into  a  perforatefj  c, 

at  intervals  is  lifted  out  of  the  qucrif! 

tilt,  the  ^)usher  carriage  is  pulled  on 

doors  are  dropped.     Thus  in  this  furnace  the  ma 

to  the  atmosphere  at  any  tine  after  ent. 

the   quenching   tank.     This  entirely   eli 

oxidation  as  the  furnace  itself  has  a  reducing  atmoNptMrre.     A  beat 

balance-sheet  of  this  furnace  annealing  German  silver  at  1,4W'F. 

shows  the  following  : — 

Heat  absorbed  by  2,(X)0  lb.  of  metal,  80  kw. 
Heat  absorbed  by  4fXJ  lb.  of  steel  pan.s,  28  kw. 
Heat  lost  through  walls  and  doors,  24  kw. 

A  heat  balance-sheet  of  this  furnace  heating  1,5001b.  of  rteel  per 

hour  to  1,650  deg.  will  show  the  following  : — 

Heat  absorbed  by  400  lb.  of  pans,  34  kw. 
Heat  absorbed  by  1,.500  lb.  of  metal,  127.i  kw. 
Heat  lost  through  walls  and  doors.  30  kw". 

The  advantage  of  this  type  of  furnace  over  the  non-continaoiM 
furnace  is  a  lower  labour  cost  and  the  fact  that  the  material  when 
brought  to  the  desired  temperature  may  be  more  quickly  r» 
ehminating  largely  the  danger  of  over-heating,  and  at  the  s.f 
allomng  the  moterial  imder  treatraeni  to  be  brought  to  temperatun 
more  gradually. 

The  type  of  furnace  best  adapted  to  heat  treating  which  requires 
precision  is  the  automatic  continuous  type,  wherein  the  materia 
under  treatment,  when  brought  to  the  predetermined  tr-  •  -  -ire, 
is  automatically  discharged  either  into  the  air  or  into  soni  .ina 

medium.  This  method  of  operation  reduces  the  human  element  asd 
the  chance  of  error  to  a  minimum.  The  only  part  of  the  operation 
dependent  on  the  operator  is  the  placing  of  the  material  to  be  heated 
on  the  charging'platform.     When  the  material  at  the   '  end  of 

the  furnace  reaches  the  maximum  temperature,  a  .sp^   ....  |..  !-■.■>.•»■■- 
closes  an  electrical  circuit,  which  in  turn  close.s,  through  a  - 
relay,  the  solenoid  operated  radial  dial  switch  ;  the  various  e!  ! 

circuits  in  turn  operate  the  doors,  pusher  and  quenching  app-i. ;..:.... 

A  typical  two-fumace  equipment  of  this  type  having  three  ooera- 
tions,  heating  above  the  critical  jxjint.  quenching  and  re-hea- 
drawing,  consists  of  the  following  parts  :   Two  fumat^es,  a  qu 
tank,  a  quenching  machine,  a  control  pulpit  and  two  contact 
pyrometers.     As  all  the  motions  of  the  equipment  an 
from  one  radial  dial  switch,  the  equipment,  when  oiue 
so  interlocked  that  no  materia'  can  get  through  the  funiace  unle^  it 
is  first  heated  to  the  exact  temperature  (a  ni                    /•   -  .- 
allowed).     Immediately  upon  reaching  this  tempt  i 
and  allowed  to  remain  in  the  quenching  bath  a  .stipulated  time;  at 
the  end  of  this  time  it  is  ^vithdM^^^l  from  the  bath  and  p!        '        *' 
charging  platform  of  the  drawing  furnace.     When  the  i 
the  discharge  end  of  the  drawing  furnace  reaches  the  dosiitHl  tem- 
perature, the  pyrometer  of  this  fnniace  sets  in  openition  th -  •      - 

mechanism.  ])ushing  into  the  furnace  the  material  just  1 

of  the  quenching  bath  and  at  the  same  time  discharging  the  matenai 

that  has  come  to  temperature. 

It  is  only  by  this  automatic  method  that  the  highest  cla.«  of  work 
in  heat-treating  can  be  done,  as  the  only  jwrt  of  the  oj  le- 

pending  on  the  human  factor  is,  as  mention«Hl  above,  tlu  , ^  of 

the  material  to  be  heated  on  the  changing  platform  of  the  first  furnace. 

The  greatest  feature  and  one  that  cannot  be  emp 

is  that  when  the  material  is  deliveifd  at  the  ili-  

equipment  it  has  received  the  treatment  as  per  tho  setting  of  the 


Table  11. 


Carbon 

per 

cent. 


0-25 
0-25 
0-45 
0-45 
0-65 
0-65 


Treated    Ultimate 

01'  strength, 

untreated. 


Untreated 
Treated  ... 
Untreated 
Treated  ... 
Untreated 
Treated  ... 


73,000 
112,000 

92,000 
155,000 
121,000 
169,000 


Elastic 

Elonga- 

limit. 

tion. 

29,000 

24 

70,000 

10 

36.000 

18 

92,000 

10 

40,000 

10 

115,000 

1 

Roiluc- 

tion 

in 

area. 


Per  ton  cost  !  _  !    In-    '   In«w«»o  in 

of  dec.  heat     ui<;^f»se  cj^^se  ix^t  for  heat 


treatment,        ,1"    ^        in 

current  at  ic.  »"'™«^*Vlastic 

per  kw.-hoiir  ^tr^^ng^b.  jj^^j 


treating  steel 

costing  $30 

per  too. 


50 
50 
42 
55 
24 
34 


81.50 

1.50 

1.50 


53?'o 

i40o; 

i     68% 

isa% 

40% 

188% 

5% 


5?; 


Treatment  consistm 
Data  taken  from  H 


g  of  heating  to  850^T.,  quencliing  in  water,  reheating  to  550^. 
arbord  antl  Hall. 
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control  equipment,  and  nothing  else.  The  greatest  objection  to 
heat  treatment  as  generally  practised  to-daj"-  with  combustion 
furnaces  is  due  to  the  inability  to  obtain  duplicate  results.  The 
automatic  ec£uipment  just  described  eliminates  the  uncertainties  of 
non-automatic  equipments  and  enables  heat  treating  to  be  done  with 
as  great  a  precision  as  it  is  possible  to  measure.  While  with  hand 
operation  it  is  possible  to  obtain  excellent  results  in  actual  practice 
at  times,  a  considerable  portion  of  the  material  treated  will  fall  below 
the  standard  as  determined  by  physical  tests.  The  automatic  equip- 
ment gives  every  piece  exactly  the  same  treatment. 

A  tabulation  of  the  results  that  may  be  obtained  with  costs  of  such 
a  treatment  as  has  just  been  described  is  given  in  Table  II,  It  will 
thus  be  seen  that  for  a  comparatively  small  cost,  steel  of  much  better 
physical  qualities  is  obtained. 

C!ONCLUSI0N. 

In  conclusion  it  may  be  stated  that  the  small  electric  re-heating 
furnaces  are  commercially  feasible  from  a  fuel  standpoint  alone, 
where  the  current  consumption  per  ton  is  400  kw.-hour  and  the  rate 
is  0-5d.  per  kilowatt-hour,  compared  with  oil  where  the  consump- 
tion per  ton  is  100  gallons  at  a  cost  of  2d.  per  gallon,  or  natural 
gas  where  the  consumption  per  ton  is  12,000  cubic  ft.  at  Is.  4^d.  per 
1,000  cubic  ft.  On  this  basis  of  metal  saving  and  with  a  consump- 
tion of  100  gallons  of  fuel  oil  per  ton,  in  order  to  compete  with 
electricity  at  0*.5d.  oil  would  have  to  cost  not  more  than  0-75d.  per 
gallon,  or  with  oil  at  l-5d.  the  fuel  consumption  would  have  to  be 
under  50  gallons  per  ton. 

Electric  furnaces  of  the  continuous  type  of  5  tons  per  hour  capa- 
city will  show  commercial  economy  over  coal-fired  furnaces  of  the 
same  capacity  which  require  200  lb.  of  coal  per  ton  of  steel,  with  coal 
at  8s.  per  ton,  while  the  electric  furnace  requires  an  electric  current 
consumption  of  250  kw.-hour  per  ton,  current  at  0-25d.  per  kilowatt 
hour,  with  a  metal  .saving  of  3  per  cent,  over  coal-firing,  heating  a 
steel  worth  £7  per  ton. 

The  user  of  steel  to-day  is  willing  to  pay  the  additional  cost  for  the 
additional  physical  qualities  to  be  obtained  by  proper  heat  treatment, 
but  he  has  never  been  willing  and  never  will  be  wUluig  to  pay  for  the 
so-called  heat  treatment  that  has  in  too  many  ca.scs  consisted  of 
simply  putting  the  material  through  a  furnace.  Physical  qualities 
of  the  highest  character  have  been  obtained  from  time  to  time  Ity 
treatment  in  combustion  furnaces,  but  it  is  almost  impossible  to 
obtain  duplicate  results  from  day  to  day,  owing  to  the  many  variables 
including  the  greatest  of  all,  the  human  element.  The  automatic 
electric  furnace  requires  the  mininnim  of  attention  in  its  regulation, 
and  the  human  element  is  eliminated  completely  in  the  cycle  of 
operation,  excepting  in  placing  the  material  on  the  charging  platform 
of  the  furnace. 

When  the  engineer  realises  that  for  an  additional  cost  of  from  Ss. 
to  12s.  per  ton  he  can  with  certainty  get  the  full  value  of  results 
possible  with  heat  treatment,  the  demand  for  heat-treated  in.itcrial 
will  be  a  great  many  times  larger  than  it  is  to-day. 

Electric  furnaces  have  come  to  .stay,  and  while  in  the  ])iisl  a  ^icat 
deal  of  bad  steel  has  been  made  in  all  cla.sses  of  electric  furnaces,  it 
must  be  realised  that  the  same  sort  of  operators  would  j)rol)ably  have 
made  a  great  deal  worse  steel  in  any  otlur  kind  of  furnace.  The 
application  of  electric  furnaces  in  melting  antl  rclining,  and  in  heating 
and  heat  treating,  has  only  begun,  and  while  the  total  current  now 
used  in  this  country  in  electric  steel  furnaces  is  only  a  few  thousand 
ilowatts  at  this  time,  within  the  next  1<»  years  ii  should  be  .several 
undrcd  thousand  kilowatts.  With  the  growth  of  electric  furnace 
;oad,i,  wKli  their  lii<.'li-l()a(I  factor  and  jxnver-factor,  the  cost  of  current 
per  kilovvatt-liour  will  Ijc  materially  reduced,  .so  that  even  electric 
smelting,  when  the  high  quality  of  ]iig  iron  thus  jjroduced  is  taken  into 
consideration,  may  i)e('ome,  even  in  this  «lisfriet,  commercially 
feasible  for  the  better  grades  of  iron  to  be  used  in  the  manufacture 
of  high-grade  steels,  while  electric  furnaces  for  heat  treating,  re- 
heating and  the  soaking  of  ingot.s  will  have  come  to  hold  the  same 
relation  and  inqKirtancc  in  industrial  heating  oiM-ration.s  as  the  elec- 
tric motor  now  holds  in  the  field  of  industrial  ix>wer. 

In  replying  to  tlic  discus.sion  that  followed  the  reading  of  the  Pai)er 
the  author  stated  that  a  typical  furnace  takitig  200  kw.  had  required 
onlv  His.  Sd.  spent  in  supplving  two  elect 'xides  and  hn«l  requinMl  re]wirs 
to  the  brickwork  taking  12  silica  bricks.  It  had  run  about  (i.(MK) 
hours.  The  cost  of  the  electric  furnaces  themselves  wa,s  roughly  four 
to  live  limes  the  cost  of  a  conibustion  furnace  of  the  same  capacity. 
'J'he  highest  temiuMature  at  which  they  had  so  far  run  furnaces  wa,s 
2,70()"F.  and  such  furnaces  ran  as  long  as  three  weeks  without  any 
re|)airs  ;  they  then  re(|uirc(l  new  linings  which  cost  ab(»nt  Mh.  and 
took  half-a-tlay  to  renew,  counting  the  time  of  cooliniz  the  furnace 
down.  Metal  resistors  might  be  feasible  for  temi>erat\ires  up  to 
1,5(MV1'\  They  had  ireently  guaranteed  tlie  upkeep  of  som-  fmn  ..  cs 
to  be  within  5d.  per  ton  of  metal  heated. 


ON  AN  ADJUSTABLE  PRISM-SHAPED  MULTIPLE 

SPARK-GAP.* 

BY  B.  THIEME. 

The  usual  quenched  spark  and  explosive  gaps'  for  wireless  tele- 
graphy are  far  from  being  all  that  is  desired  owing  to  their  rapid 
deterioration  ;  in  fact,  the  attainment  of  a  pure  quenching  and  im- 
pact excitation  is  practically  impossible  with  the  irregular  burning 
away  of  the  sparking  surfaces  such  as  generallj-  occurs.  Boas  has 
tried  to  remed\'  this,  and  has  described  the  construction  of  spark- 
gaps  in  which,  by  employing  tungsten  for  the  sparking  surf  tees,  very 
little  burning  away  took  place.  Such  gaps  have  not,  however,  been 
very  generalh*  adopted  owing  to  the  difficulties  attending  the  working 
of  the  metal. 

Another  way  of  overcoming  this  difficulty  has  been  suggested  by 
Martens  in  a  Paper  read  before  the  German  Phj-sical  Society.  Mar- 
tens showed  that  bj*  the  combination  of  two  oscillatorj"  circuits  it  Ls 
possible  so  to  connect  the  sender  that,  for  the  same  energy,  the  oscil- 
lation takes  place  almost  entirely  in  these  circuits  without  over- 
loading the  spark-gap.  Such  a  method  has  recently  formed  the 
subject  of  a  patent  application  by  Seibt.  None  the  less,  it  is  impos- 
sible to  avoid  burning  away  the  sparking  surfaces  in  the  course  of 
time,  and  for  technical  reasons  also  the  above-mentioned  connection 
scheme  is  not  likely  to  be  generall}'  adopted.  The  question  thus 
arises  how  it  is  jx)ssible  to  provide  for  such  A^ireless  stations  as  have, 
wth  no  reserve  of  spare  parts,  to  remain  at  sea  for  long  periods,  or, 
like  meteorological  stations,  have  to  get  along  without  skilled  assis- 
tance. For  it  often  occurs,  especially  in  the  case  of  meteorological 
stations,  that  sending  has  to  be  effected  at  one  time  with  ordinary 
spark,  and  at  other  times  with  quenched  spark,  the  same  spark-gap 
being  used  in  both  cases. 

Cylindrical  spark-gaps,  consisting  of  silvered  copper  cylinders 
provided  with  means  for  rotating  the  discs  are  known  ;  such  rotation 
being  for  the  purjx)Se  of  surmounting  the  difficulty  of  the  eating  away 
of  the  electrode  material.  Such  gaps,  of  which  several  are  u.sed  in 
series,  often  give  good  service,  but  even  in  their  case  the  spark  fairly 
ea.sily  eats  into  the  metal,  and  then  remains  fixed  at  the  spot  thus 
affected,  so  that  the  quenching  effect  after  a  short  jjeriod  of  use  is 
mostly  verj'  small.  The  cause  of  this  is  to  be  sought  in  two  direc- 
tions— namely,  first,  the  curvature  of  the  cylinders,  due  to  which  the 
s|)arks  are  compelled  to  jjass  only  at  the  immediately  contiguous 
edges  of  the  cylinders,  and,  therefore,  in  a  very  small  area  ;  and. 
.secondly,  the  fact  that  the  .separation  of  the  cylinders  is  never  abso- 
lutely the  .same,  so  that  at  various  places  on  the  sparking  line  a  Held 
of  different  strength  is  .set  up,  which  behaviour  also  does  not  con- 
tribute to  an  enhancement  of  the  quenching  effect. 

Another  disturbing  factor  is  that  owing  to  small  inaccuracies  in  the 
jK)sition  of  the  two  axes,  the  (Ustance  between  the  cylinders  changes, 
in  the  course  of  their  rotation  for  the  purjxise  of  bringing  new  sjmrk- 
ing  surfaces  into  action  ;  the  adjustment  of  the  station  is  thus 
changed,  and  strong  ionisatiou  and  local  heating  occur.  Since  the 
field  can  only  extend  along  the  line  of  contact  of  the  cylinders,  and 
not  radially  a«  in  the  ease  of  plate-shaj^ed  gaps,  the  damping  is  dis- 
proiwrtionat<'ly  high.  ' 

As  a  n-sult  of  the  author's  attempts  to  produce  a  sj>ark-gap 
jMi.sse.s.sing  all  tlie  advantages  he  commenced  by  employing  for  his 
( ylinder  gaf)  cylinders  provided  with  tungsten  coatings,  and  event- 
ually the  eyhnders  were  made  entirely  of  tungsten.  These  spark-gaps, 
which  have  been  more  fully  described  in  the  "  Zeitschrift  fiir  tech- 
nische  Phvsik  "  (Vol.  11.,  ]».  5.  1014),  are,  however,  designee!  mainly 
for  what  may  be  called  technical  .stations,  while  the  author  is  con- 
cerned, in  the  present  ease,  more  particularly  in  providing  a  spark- 
gap,  suitable  for  all  purjKises,  which  should  not  only  be  as  simple  as 
jH)ssible  to  j)roduce,  liut  which  could  be  used  for  various  loadings 
and  different  sending  methods. 

The  elect nxles  were  for  this  pnr|X)se  no  longer  cylinders,  but  were 
made  in  the  form  of  prisms  :  a  regular  octagonal  prism  pnived  the 
most  practical.  Several  such  prisms  are  eonnectetl  in  .series.  By 
laying  the  prisms  on  a  plane  surfa^^e,  parallelism  of  the  sp.arking- 
surfaces  is  .secured.  When,  after  long-continued  use  the  sjmrking 
surfaces  gi»t  eaten  away,  the  whole  lot  of  the  active  jmsm  surfaces 
can  at  once  l)e  rene\ve<i  liy  the  simple  exjx^dient  of  lifting  them  out 
of  their  seating  and  turning  them  one-eighth  of  a  nnolution  (the 
amount  of  one  face). 

For  the  different  puri>oses  for  which  they  are  to  Ih>  us<mI  the 
sefiarate  prism  .surface--  can  l>e  coated  with  different  materials  ;  the 
an  it  thus  allows  of  a  wide  range  of  adapt.ibility. 

i:.  where  the  load  may  lx«  at  times  very  different  from  th.at  at 

other  times,  and  it  is  not  propo.sed  to  adjust  for  such  loa<ls  by  means 
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of  short-circuiting  one  or  more  of  the  gaps,  the  prisms  can  bo  made 
with*unequal  sides,  so  that  surfaces  of  greater  or  smaller  area  are 
opposite  to  one  another  (for  the  purpose  of  securing  low  spark-decre- 
ment). 

K»»  For  adjusting  the  sparking  distance,  each  pair  of  prisms  is  made 
into  a  unit,  the  axes  being  fastened  together  though  insulated  from 
one^another  ;  each  suchT)air  can  be  interchanged  and  can  be  shifted 
with  respect  to  the  other  prism  units,  perpendicularly  to  the  axial 
direction  and  axial  plane.     In  this  way  a  fine  adjustment  of  the  elec- 


trode separating  distance  in  obtatne<'!  '  - 
simple  manner,  so  that,  in  order  to  ^ 
ing,  the  length  of  the  scparaUi  spjirk-gH{w  fatn  iie 
whilst  sending  is  bf;ing  carric*]  on,  to  ne;i-  •'  -  '•      • 
action.     The  advantage  of  such  an  an 
mechanical  microinetric  a<Jjustmont  has  the  ;«! 
larities  in  the  electrode  separation-s  are  almr^st  er. 
a  result  of  this  adjustability  the  station  in  in  a: 
handling  a  larger  primary  output. 


irregu- 

^1       » _ 


ELECTRIFICATION  ON  THE  LONDON  &  SOUTH-WESTERN  RAILWAY. 

{Concluded  from  p.  128.) 


The  Sub-stations. 

Fig.  39  shows  diagrammatically  the  transmission  from  the 
power  house  to  the  sub-stations  and  the  distribution  from  these 
to  the  third  rail.  From  this  it  will  be  seen  that  there  are  nine 
sub-stations  which  are  supplied  from  the  power  house  through 
8  high-tension  feeders,  either  directly  or  by  means  of  looping, 
at  a  pressure  of  11,000  volts. 

The  equipment  is  practically  identical  in  all  the  sub-stations, 
except  at  Clapham  Junction,  where  restrictions  were  imposed 
by  the  limited  space  in  which  the  sub-station  is  built.  Other- 
wise, the  equipment  varies  from  one  sub-station  to  another 


been  designed  to  prevent  the  accumulation  of  dirt  on  any  of 
the  surfaces  of  the  machines.  A  view  o?  these  machin«»8  w 
shown  in  Fig.  42. 

The  connections  of  the  starting  motor  are  shown  in  Fig.  41. 
With  this  arrangement  starting  up  becomes  a  very  simple 
matter.  The  starting  motor,  which  is  made  with  one  pair  of 
poles  less  than  the  rotary,  is  connected  in  series  with  the  latter. 
The  field  of  the  rotary  is  at  first  left  unexciteJ,  bu'  I 

to  the  commutator.     As  the  motor  runs  up,  the  l  - .  .  ^ 

from  the  residual  magnetism,  and  the  rotary  pulls  itself  into 
synchronism.     Just  before  this  takes  place  the  voltmeter  on 
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¥iG.  39. — Diagram  of  the  Power  House,  Transjussion  System  and  Svb-stations. 


merely  in  the  number  and  power  of  the  rotary   converters. 
Fig.  40  shows  the  general  arrangement  of  a  sub-station. 

The  rotary  converters,  which  are  by  the  British  Thomson- 
Houston  Co.,  are  of  the  reactance  controlled  six-phase  type, 
arranged  with  an  induction  motor  mounted  on  the  shaft  for 
self  synchronising.  There  are  15  1,500  kw.  machines,  running 
at  300  revs,  per  min.,  and  eight  1,000  kw.  machines  running 
at  375  revs,  per  min.,  installed  at  present,  with  provision  for 
six  more  1,500  kw.  and  five  1,000  kw.  machines  in  the  fut-ure. 
These  capacities  include  a  heavy  overload  rating  ;  in  fact,  the 
machines  can  be  run  continuously  at  an  overload  of  25  per 
icent.  Great  attention  has  been  given  to  the  question  of 
[clearances  and  creepage  surface,  and  the  rotary  converters  have 


the    starting   motor  shows   large   fluctuations,   but   becomes 
steady  at  the  moment  of  synchronism.     The  startmg  motor  is 
then  short-circuited  by  closing  the  main  swiuh,  and  is  ftnally 
cut  out.     An  indication  is  also  given  by  synchronising  lam^w. 
Each    converter    is    supplied    through    three    ~      '      '    <o 

transformers,  supplied  by  the  British  Electric  Tra:.- >». 

These  transformers  are  of  the  standard  oil-cooled  "  Berry  '* 
type  of  550  k.v.a.  tor  the  1,500  kw.  rotaiies  and  370  k.vA. 
for  the  1,000  kw.  rotaries,  wound  for  a  ratio  of  10, 750/ 445  volts 
at  25  cycles,  with  primary  tappings  at  2.V  percent,  and  5  per 
cent,  above  and  below  the  uormiU.  They  are  enclosed  in 
heavily  riveted  sheet  steel  cases,  which  ai-e  fitted  with  external 
radiating  and  circulating  tubes  welded  into  the  tank,  thus 
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constituting  an  absolutely  oil- tight  case.  The  cases  them- 
selves are  mounted  on  rollers  for  convenience  in  handling, 
and  are  provided  with  lifting  lugs,  so  that  each  transformer 
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10.  40. — Plan  .\nd  Lkoss  MicTiuN  or  a  biB  station. 

lUiiy  1)0  luunlK'd  complvlo  with  oil  if  required.  Bare  t}-]>r 
torniinals  are  brought  up  through  the  covers  of  the  tanks  for 
both  priiuarv  ami  secondary  leads.      The  sjKcilied  tempera- 


ture rise  limits  were  as  follows  :  90'F.  for  continuous  full 
load;  99"F.  for  25%  overload  for  one  hour.  A  bank  of  these 
transformers  is  seen  in  Fig.  43. 

In  the  sub-stations  at  Waterloo,  Clapham  Junction,  Raynes 
Park  and  Twickenham  motor  generators  are  provided  by 
Bruce  Peebles  <fe  Co.,  which  generate  single-phase  current  at 
3,300  volts  and  a  frequency  of  75,  this  current  being  trans- 
mitted and  st^epped  down  by  transformers  along  the  lire  for 
signalling  pui^poses.  The  generator  in  each  case  is  an  open-type 
.single-phase  alternator  with  direct-coupled  exciter.  The  four 
machines  just  mentioned  are  driven  by  three-phase  motors, 
fitted  with  short-circuiting  and  brush-lifting  gear.  In  addition, 
three  similar  sets  driven  by  shimt-wound  continuous-current 
motors  have  been  supplied,  two  of  these  being  for  the  power 
station  and  the  third  machine  being  at  the  Waterloo  sub- 
station. The  continuous-current  .sets  run  at  900  revs,  per  min., 
whilst  the  induction  sets  run  at  732  revs,  per  min. 

The  sub-stations  are  equipped  with  overhead  travellers  by 
Herbert  Monis,  Ltd. 

The  switchgear  for  the  sub-stations  was  supplied  by  the 
British  Thomson-Houston  Co.,  and  consists  of  plant  for  extra 
high  tension,  for  the  continuous-current  feeders  and  for  the 
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control  of  the  sub-station  plant,  including  the  signalling  gene- 
rators and  transformers.  The  extra-high-t<>nsiou  apparatus 
i.s  all  contjiincd  iji  moulded  stone  cubicles,  the  phases  being 
kept  in  se])arat<^  cells  by  means  of  barriers,  acc^^ss  to  these 
cubicles  being  by  means  of  steel  doors.  The  locks  on  these 
doors  arc  arranged  in  the  same  manner  as  on  the  main  station 
switchgear. 

The  switchgear  is  arranged  oii  three  levels,  as  seen  in 
Fig.  44.  The  basement  contains  the  cable  boxes;  the  ground 
lloor.  the  instrument  transformers;  the  middle  floor,  the  oil 
.-witrlu's  and  bus  bars  :  and  the  top  floor  the  bus  bai  potential 
transformers  and  spark  gaps.  A  gallery  gives  acc<S.s  to 
the  various  ap])aratus.  The  passages  round  the  extra-high- 
ten.sinn  switcheear  are  fittod  with  glass  treads.  All  the  con- 
nections are  made  by  means  of  bare  copjxT. 

Tlie  cubicles  containing  the  high-tension  switchgear  and 
conductors  an?  separated  by  a  passage  way  from  the  control 
l>oard.  whicli  is  placed  in  front  of  it. 

^^e  may  now  n»fer  to  the  switchgear  in  detail.  Each  high- 
tension  feeder  is  brought  into  the  ba.sement  to  a  trifurcating 
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box,  and  thence  to  tlie  isolating  switches  contained  in  the 
lowest  cell,  as  seen  in  Fig.  44.  The  cell  above  contains  a  prjten- 
tial  transformer  ;   also  the  current  transformers  on  each  phase 


for  the  Ferranti- Waters  protection.     The  current  transformers  ,  conductors 


are  carried  along  in  horizontal  celU  the  whole  length  of  tlw 

switchgear   fompartment.      The    n- 
made  througli   a   Vfi-tif-al   p;ir-titi(,r, 


■  i-'i  -     oi  •«!    »n  ;i<-i 


Fig.  42. — View  of  Rotary  Converters. 


are  all  porcelain  insulated.  A  third  cell  contains  current 
transformers  for  an  ammeter.  On  the  floor  above,  the  con- 
ductors   are     taken    to    three-phase   oil    switches    mechani- 


Two  special  cells  are  provided  for  a  potential  tra' 
giving  the  voltage  on  the  'bus  bars  and  for  spark-ga; 
horn  type  for  protecting  the  feeders  respectively. 


Fig.  43. — View  of  Bank  of  Tkansformeks. 


cally  operated,  and  in  the  cell  above  this  each  phase  is  taken 
to  its  appropriate  'bus  bar  through  isolating  switches.  As  in 
the    case    of    the    power    house    switchgear,    the    'bus    bars  i 


The  connections  from  the  'bus  bars  to  the  transformers  for 
the  rotary  converters  are  run  in  practically  the  same  way  as 
the  feeder  connections  just  descriWd. 
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Passing  to^  the  control  board,  wliicli  is  sliowTi  in  elevation 
in  Fig.  45,  the  high-tension  feeder  panels  are  provided  with 
a  voltmeter  and  ammeter,  an  operating  handle  for  the  oil 
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Fio.  44. — Arranoement  of  Switchobar. 


switch  and  ijulicating  lamps,  and  alongside  is  a  panel  carrying 
the  Fe)  rant i- Waters  relays  for  protecting  the  three  phases. 
There  is  a  panel  carrying  a  voltmeter  indicatmg  the  high- 


tension  'bus-bar  pressure, and  one  indicating  the  low-tension  'bus- 
bar voltage  :  also  the  handle  for  operating  the  oil  switch  control- 
ling the  potential  transformer  on  the  'busbars  and  spark-gaps. 
Tlie  panels  for  the  rotary  converters  carry 
— T-j         an  oil  switch  control  handle,  low-tension  main 
switch,   an    automatic   cut-out,    extra-high- 
tension  and   low-tension   ammeters,  a  field 
regulator  and  an  ammeter  showing  the  field 
current.    The  extra-high-tension  instruments 
are  arranged  on  one  side  of  the  panel  and  the 
continuous-current  instruments  on  the  other. 
The  oil  switches,  which  are  of  the  B.T.-H. 
heavy  tank  type,  are  operated  mechanically 
from  the   control  panels  by  means  of  rods. 
Each  phase  is  contained  in  a  separate  tank, 
and  the  mechanism  is  arranged  so  as  to  give 
a  maximum  clearance  at  the  terminals  of  the 
oil  switches. 

The  low-tension  conductors  from  the  ro- 
taries  are  taken  from  the  rotary  panels  to 
the  'bus  bars  behind  the  board.  These  'bus 
bais  extend  behind  the  low-tension  control 
board,  consisting  of  feeder  panels  in  line 
with  the  other  pantls.  Each  feeder  is  taken 
from  the  'bus  bars  through  a  main  switch, 
ammeter  and  circuit-breaker,  and  thence 
overhead  to  a  second  board  situated  behind 
the  control  board,  where  each  feeder  is  taken 
through  a  choking  coil  and  an  isolating 
switch .  The  choking  coUs  are  provided  with 
spark-gaps  to  give  protection  against  light- 
ning discharges,  and  the  spark  gaps  are  fitted 
with  isolating  switches. 

The  continuous-current  boards  (Fig.  46)  take 
the  usual  form  of  traction  control  panels — that 
is,  slate  panels  having  the  instruments,  cir- 
cuit-breakers and  switches  mounted  on  the 
front  with   the    "bus   bars   and   connections 
on  the  back.     The  sectional  area  of  the  'bus 
bars  in  the  various  sub-stations  ranges  from 
2  sq.  in.  to  10  sq.  in.     All   the   joints  are 
faced,    tinned    and    clamped    together    by 
means  of  heavy  malleable  iron  clamps,  thus 
avoiding  the  drilling  of  any  holes  in  the  'bus 
bar.s.  and  all  the  bars  and  connections  are  paiiited  with  blue 
and  red  anti-sulphuric  enamel.     All  the  panels  are  enamelled 
on  l)oth  sides,  and  all  small  wiring  is  carried  out  with  bare 
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copper  wirelJsecured   to   the'.'^pancls   by  means  of  porcelain 
cleats. 

The  negative  conductors  of  the  rotary  converters  are  taken 
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Fig.  40.— View  of  Coj^teol  Board  (Panels  for  Rotary  Converters  and  L.T   Feeders 


direct  to  the  main  'bus  bar,  and  the  negative  feeders  are  taken 
straight  from  the  negative  'bus  bar  to  the  rails. 

The  lighting  and  signalling  control  boards  are  of  the  draw- 
out  ironclad  type,  and  are  seen  in  Fig.  47.     They  control  one 


Fig.  -iT. — View  of  Control  Board  for  Lighting  and  Signalling. 

or  more  motor-generators   (giving  a  single-phase  supply  at 
75  cycles  for  lighting,  &c.)  and  15  k.v.a.  transformers. 

At  the  Waterloo  sub-station  there  are  special  panels  for  con- 


ARTIFICIAL   ILLUMINANTS   FOR   USE 
IN  PRACTICAL  PHOTOGRAPHY. 

BY  C.  E.  KEXNETH  MEE.S,  D.SC. 

Artificial  illuminants  can  be  used  in  negative 
making   for  jwrtraiture,    cin'  (ih    work 

and  photo-engra\Tng.     For  [>>.; ..!•  difTa:wd 

sources  are  necessary-,  and  either  a  large  source, 
such  as  that  given  by  a  bank  of  Coo j»er- Hewitt 
lamps,  must  he  used  or  the  light  must  U*  re- 
flected from  a  large  area. 

In  cinematograph  work  ab<)Ut  }  r  re 

foot  of  stage  is  used,  the  usual  ar:      _  m- 

eluding  the  use  of  Cooper-Hewitt  lamps  overhead 
and  at  one  side  of  the  stage,  '  -  in  front. 
For  photo-engraving  an  arc  ,  -  hung  on 
each  side  of  the  copyboard,  most  engravers  using 
flame  ca,rbon  arcs.  For  printing  p-  ~  '*ie 
enclosed  arc  is  used  for  silver  papers,  while  for  platinum  t!  r- 

Hewitt  lamp  is  satisfactory.  In  printing  tish-glue  on  metal  «  is 
important  that  a  small  source  of  light  should  be  usetl  in  order  to  get 
sharp  definition  of  the  dots,  and  the  {)rinting  should  be  a.s  far  away  as 
possible.  The  following  illuminants  are  recommended  for  por- 
traiture :  Flame  arcs,  Cooper-Hewitt  lamps,  and  nitrogen  timgsen 
lamps  ;  for  cinematograph  work,  the  Coo j)er- Hewitt,  quartz  arc  and 
flame  are  ;  for  photo-engraving,  the  enclose<i  arc  and  tlame  arc  :  for 
silver  printing,  the  enclosed  or  flame  arcs  ;  for  platinum  printing, 
the  Cooper-Hewitt  lamp. 

The  photographic  efticiency  of  artificial  illuminants  de|x>nds  upon 
their  quality  and  upon  their  visual  efticiency,  but  must  l>e  con- 
sidered from  the  point  of  view  of  the  materials  used,  which  materials 
are  of  three  chief  kinds:    (a)  Panchromatic   materials  s.  to 

the  whole  spectrum  and  used  with  filters  to  give  a  renden  ,,  ^  :.ir 
to  that  seen  by  the  eye,  or  for  colour  photography ;  (f>)  ordinary 
materials  ha\'iiig  their  maximum  sensitiveness  in  the  blue-violet  ; 
(  )  materials  sensitive  only  to  the  ultra-violet. 

For  panchromatic  materials  the  efficiency  of  the  dluminant  will 
depend  almost  entirely  upon  it^  visual  efficiency,  while  for  ordinary 
materials  the  chief  point  of  importance  is  the  efticiency  in  the  blue- 
violet,  but,  since  the  latitude  and  freedom  from  halation  increase  with 
shorter  wave-lengths,  it  is  better  to  use  light  sources  having  their 
niaxinunn  near  400/i/i  rather  than  near  4TiV^.  It  is  ptnntetl  out  that 
nearly  all  artificial  illuminants  have  application  in  some  branch  of 
photography  or  other. 
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In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  OfTice,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,but  not  later  than  WEDNES- 
DAY NOON,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
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ELECTRICITY  APPLIED  TO   THE  HEATING 

OF  METALS. 

In  our  present  issue  wa  give  two  Papers  dealing  with 
electric  furnaces  for  the  heating  of  metals.  In  the  first  of 
these,  by  Mr.  F.  L.  Blshop,  some  account  is  given  of  various 
types  of  furnace  suitable  for  the  heating  of  metals  in  the 
laboratory.  Furnaces  of  this  kind  form  an  extremely  useful 
adjunct  to  the  ordinary  laboratory  equipment,  and  enable 
results  to  be  obtained  th.it  would  otherwise  be  difficult. 
For  example,  the  remarkable  magnetic  i-esults  recently 
published  by  Mr.  Yexsex  were  obtained  by  the  melting  of 
iron  in  vacuo  in  an  electric  furnace.  The  emplonnent  of 
such  devices  in  the  laboratorv  is  always  interesting  as  an 
indication  that  similar  methods  will  in  all  probability  be 
extended  to  engineering  problems  in  the  near  future.  From 
this  point  of  view  the  other  Paper  to  which  we  bave  referred, 
namely,  one  by  Mr.  T.  F.  B.\ily,  is  of  more  than  usual 
import^uice.  because  it  gives  results  of  experience  in  ordinary 
practical  everyday  working  on  a  considerable  scale. 

We  doubt  if  it  is  reali.se<l  in  this  country  what  a  future 
there  may  l)e  for  the  application  of  electric  heating  to  the 
heat  treatment  of  metals  in  steel  works.  The  figures  given 
by  Mr.  H.vii.v  show  an  increase  in  the  ultimate  strength  of 
heat  treated  steel  over  untreated  steel  varving  from  40  per 
cent,  to  08  i>er  cent,  and  in  the  elastic  limit  from  140  \m 
cent,  to  188  per  cent.  On  the  other  hand,  the  increase  in 
cost  merely  amounts  to  5  per  cent.  The  advantage  of  he*t 
treatment  is  probably  (piite  realised  bv  those  who  are  con- 
cerned with  the  pnxluction  of  steel,  but  the  dilViculty  is  that 
the  onlinarv  combustion  type  of  furnace  is  not  easy  t. 
control,  and  therefore  there  is  a  good  deal  of  uncertainty  in 
jiroducing  the  same  result  in  every  case.  On  the  other 
hand,  with  electric  control  the  \<-hole  process  may  be  ma<l' 
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so  automatic  that  uniform  results  can  be  obtained  without 
difficulty. 

In  taking  up  a  subject  of  this  kind  we  are  apt  to  think 
that  the  cost  of  heating  electrically  must  be  too  high  for 
commercial  results  to  be  obtained.  Mr.  Baily,  however, 
demonstrates  that  this  is  by  no  means  the  case.  For 
example,  he  states  that  where  the  consumption  per  ton  is 
400  kw.-hours,  at  the  price  of  |d.  per  unit,  the  result  com- 
pares satisfactorily  with  oil  at  2d.  per  gallon,  taking  100 
gallons  of  oil  per  ton  and  having  regard  to  the  fact  that  there 
is  a  substantial  saving  in  the  metal  through  the  use  of  a  non- 
oxidising  atmosphere.  Similarly,  electric  furnaces  of  the 
continuous  type  with  a  capacity  of  5  tons  per  houV  show  a 
commercial  economy  over  coal- fired  furnaces  of  the  same 
capacity  which  require  200  lb.  of  coal  per  ton  of  steel,  with 
coal  at  8s.  per  ton,  provided  the  electric  furnace  con- 
sumes 250  kw.  hours  per  ton  with  current  at  |d.  per  kilo- 
watt-hour, and  assuming  a  metal  saving  of  3'per  cent.  The 
efficiency  of  the  electric  furnace  for  such  purposes  varies 
from,  say,  50  per  cent,  to  75  per  cent.,  depending  upon  the 
size  and  the  temperature  at  which  it  is  run,  the  efficiency 
being  greater  for  the  higher  temperatures.  It  is  also 
pointed  out  that  there  should  be  a  good  opening  for 
electric  heating  in  connection  with  soaking  pits,  for  here 
the  advantages  are  very  marked.  The  cost  in  this  case 
would  only  be  5d.  per  ton,  the  consumption  being  at  the 
rate  of  20  kw.-hours  per  ton. 

We  think  the  author  is  correct  in  his  view  that  the  appli- 
cation of  electric  furnaces  to  melting  and  refining  and  to 
heat  treatment  is  only  just  begimiing,  and  that  within  the 
next  10  years  the  consumption  of  electric  power  for  this 
purpose  will  rise  to  several  hundred  thousands  of  kilowatts. 
Obviously,  to  the  station  engineer,  loads  so  provided  will 
be  exceedingly  attractive.  From  every  point  of  view, 
therefore,  it  behoves  the  steel  maker,  the  furnace  maker 
and  the  station  engineer  to  look  into  this  subject  and  to 
grasp  its  possibilities. 


SOME  PROBLEMS  OF  ELECTROMAGNETIC  INDUCTION. 

BY  PROF.  G.  W.  O.  HOWE,  D.SC. 

Every  student  of  electrical  engineering  who  makes  a  serious 
attempt  to  get  clear  physical  conceptions  of  the  fundamental 
principles  of  electromagnetic  induction  is  faced  .sooner  or  later 
with  a  problem  which  presents  itself  in  various  forms,  but 
which  is,  perhaps,  most  often  expressed  in  the  question  :  If 
a  cyhndrical  bar  magnet  or  a  solenoid  be  rotated  about  its 
axis  will  its  magnetic  field  rotate  with  it  ?  The  writer  is  often 
asked  this  question  by  those  who  are  no  longer  students 
except  in  the  wider  sense  of  the  word,  and  the  present  article 
is  an  attempt  to  throw  some  hght  on  this  and  on  a  few  other 
problems  arising  out  of  it.  The  difficulty  is  brought  out 
clearly  by  the  following  experimental  question  :  C  (Fig.  1)  is 
a  stationary  coil  carrying  a  steady  current,  as  shown  by  the 
arrow,  and  D  is  a  disc  rotating  about  an  axis  which  is  also  the 
axis  of  the  coil.  If  there  be  sliding  contacts  at  the  axis  and 
edge  of  the  disc,  will  an  induced  current  be  sent  through  the 
galvanometer  G  ?  If,  now,  the  disc  be  kept  at  rest  and  the 
coil  rotated  about  its  axis,  sliding  contacts  being  used  to  carry 
the  current  into  and  out  of  the  rotating  coil,  will  there  be  any 
difference  in  the  induced  current  through  the  galvanometer  G 
from  that  obtained  in  the  previous  case  ? 

When  the  solenoid  is  at  rest  and  the  disc  rotated  the  arrange- 
ment is  similar  to  that  of  the  Lorenz  apparatus,  and  it  is  well 
known  that  an  E.M.F.  is  induced  in  the  disc.  When  the  disc 
is  at  rest  and  the  solenoid  rotated  one  is  tempted  to  argue  tliat. 
because  the  relative  motion  is  unchanged,  the  induced  E.M.F, 
should  be  the  same  as  before.     Experiment  shows,  however, 
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that  no  reading  is  now  obtained  on  th«?  galvar?'—  - 
this  prove,  then,  that  the  magiv.ti':  iuUl  ]> 
solenoid  does  not  rotate  with  the  v,' 
no  definite  answer  to  this  qucHtion,  \m   .. 

meaning.     The  j>ecuhar  condition  of  ti^  ■  .     .      . .^ 

the  magnetic  field  is  absolutely  constant  in  direcdoa  and  mag 
nitude  at  every  point,  whether  the  .solenoid  ^ 

about  its  axis,  and  it  seems  impo.s.sibj.-  t<, 
meani)^g  to  the  question  a.s  to  whether  th  ., 

of  the  ether  is  rotating  or  not.  When  the  duic  is  rotated! 
whether  the  solenoid  be  at  rest  or  not,  the  '       '  •      d 

of  which  the  disc  is  made  cuts  through  .. i„^ 

ether,  being  in  the  peculiar  condition  knon-n  a«  a  nmgnptic 
field,  causes  electric  forces  to  be  induced  in  the  mat^-rial  moving 
through  it.     By  the  rotation  of  the  di.sc  a  r'-/-'  -  '-  •-  ■  ^ 

to  its  electrons,  and  every  positive  electro;.  ^ 

current  in  the   direction  of  rotation,   while  everv  ne: 
electron  is  equivalent  to  a  current  in  the  opposite*  d' 
we  should,  therefore,  expect  these  electrons  U)  exp- 
force  tending  to  move  them  radially  inwards  or  c 
depending  on  their  sign— that  is,  we  should  expect  an  E.M.F.' 
to  be  induced  in  the  rotating  disc. 

Let  the  piece  of  disc  shown  m  cross-section  in  Fig.  2  be 
moving  away  from  the  reader,  then  the  electric  force  E  induced 
m  the  disc  will  be  in  the  direction  indicated.     The  E.M.F. 

around  any  closed  path  lying  either  entirely  \v.  »i .....i..  ...j. 

or  entirely  outside  it  is  zero;    but  if  an  ii.  .v 

rectangle  1  cm.  long  is  considered,  with  one  side  radially  m 
the  disc,  and  the  other  side  just  outside  the  disc,  as  shown 
in  Fig.  2b,  the  E.M.F.  around  the  circuit  is  E  =  Hr,  where  c  i& 
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Fig.  1. 


Fig. 


the  velocity.     This  is  obtained  either  by  cousitU'riug  ■ 

in  the  disc  to  be  cutting  the  magnetic  field,  or  £n)m  t 

of  view  of  the  rate  of  ch.^uge  of  tlux  tlu-ough  the  u      ■ 

One   side   of  it,   being  omside   the  disc,   is  as^siuned   to   be 

stationary,  while  the  other  side  is  a  part  of  the  >' 

with  it.     The  infinitely  narrow  reetaujile  is,  i..  .   .  ... 

infinitely  narrow  for  a  moment,  and  then  opens  out  into  an 
annular  sector  of  imiformly  increasing   ar^a   through  w' 

the  magnetic  flux  passes.     Whichever  point  ■' • ' 

the  E.M.F.  vanishes  as  soon  as  the  disc  i< 
irrespective  of  the  rotation  of  the  solendi. 
A  very  interesting,  and  at  fii-st  sight  very 

is  the  nature  of  the  mechanical  ivaction  u.. 

the  driving  torque  when  cunvnt  is  taken  from  the  • 
disc.     AVhen  an  ordinary  d\iiamo  is  loaded  the  f.?,rn. 
exerti  d  by  the  engine  nuist  necessarily  b»'  oppo.<kHi 
and  opposite  moment.     This  nieehanical  iwiction    - 
by  the  tangential  component  of  the  magnetic  fieJd  in  the  air- 
gap,  by  means  of  which  the  driving  torque  is  tnn 
the  field  magnet  system,  and  thus  to  the  Ivdj^late.    I  - 
one  might  be  led  to  expect  that  the  solenoid  or  t: 
Fig.  1,  or  of  the  ordinary  Lorenz  apparatus,  would  tend  to 
rotate  with  the  disc  as  soon  as  current  w;is  taken  from  the  latter. 
This  is  not  the  case,  however,  and  one  cannot  very  well  imagine 
a  distribution  of  the  magnetic  field  capable  of  exerting  a  torque 
on  the  solenoid.     If  power  is  taken  from  the  disc  it  must  be 
supplied  mechanically  to  the  spindle  by  means  of  a  torque 
actintf  against  an  equal  and  opposite  torque  ;    hence,  if  the 
field  coil  does  not  supply  the  mechanical  reaction,  something 
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else  must,  and  a  little  consideration  of  the  distribution  of  the 
magnetic  field  will  show  that  the  external  circuit  of  the  dynamo 
has  to  withstand  the  driving  torque.  To  see  this  clearly  it  is 
only  necessary  to  imagine  the  external  circuit  to  consist  simply 
of  a  fixed  disc,  FD  (Fig.  3),  near  the  rotating  one  RD.  If  the 
fixed  disc  carry  a  number  of  brushes,  Bj.  at  its  rim,  which  rub 
on  the  periphery  of  the  rotating  disc,  and  also  a  number  of 
brushes,  B2,  rubbing  on  the  spindle,  the  current  will  flow 
radially  outwards  in  the  rotating  disc  and  return  radially 
inwards  in  the  fixed  disc,  which  now  constitutes  the  external 
circuit.  These  currents  in  the  two  discs  produce  no  external 
magnetic  effects,  but  a  circular  magnetic  field  in  the  space 
between  the  two,  which  is  superimposed  on  the  field  due  to 
the  field  coil,  causing  the  resultant  field  to  take  a  skew  path 
between  the  discs,  as  shown  in  Fig.  4.  Since  there  is  a  tension 
along  the  lines  of  force  it  is  evident  that  the  driving  torque 
exerted  on  the  spindle  is  transmitted  to  the  fixed  disc — that 
is,  to  the  external  circuit — which  must,  therefore,  be  suitably 
fixed  to  prevent  its  movement.  With  the  ordinary  arrange- 
ment of  a  single  brush  and  a  wire  to  collect  and  take  away  the 
current  from  the  periphery  of  the  rotating  disc,  the  skewing 
of  the  magnetic  field  will  not  be  symmetrical,  but  the  field 
will  be  distorted  in  such  a  way  that  a  couple  will  act  on  the 
wires  constituting  the  leads  from  the  machine. 

It  is  interesting  to  notice  that  if  one  starts  from  any  point 
in  Fig.  3  and  follows  a  line  of  force  the  hne  is  skewed  in  passing 
from  disc  to  disc,  and  one  does  not  come  back  to  the  point 
from  which  one  started,  so  that  the  lines  considered  indi- 
vidually do  not  form  closed  curves. 


(^xiM?x;)®(ix»x5® 
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A  favourite  oxpcrimcnt  to  consider  in  coniUMtion  with  the 
question.  Does  the  field  of  a  bar  magnet  rotate  when  the  magnet 
is  rotated  about  its  axis  ?  is  represented  in  Fig.  5.      When 
the  magnet    is    rotated    a    current    flows    round    the  circuit 
AFDCliA,  and  gives  a  reading  <m  the  galvanometer  G,  so  that 
an  E.M.F.  must  have  beeji  iiiduccd  somewhere  in  the  circuit, 
and  it  is  sometimes  assumed  that  it  is  in  the  wire,  due  to  the 
rotation  of  the  field.     It  is  diilicult  to  conceive  that  this  qau 
be  so,  since  the  wire  AFJ)CJ3  is  at  rest  in  a  magnetic  field  which 
is   certainly  undergoing  no    change  either  in   magnitude  or 
direction.      It   may  be  objected  that,  although  there  is  no 
change  in  the  strength  and  direction  of  the  field,  the  lines  of 
force  may  still  be  rotating  around  the  axis  of  the  magnet.   This 
appears  to  iin])ly  that  the  lines  of  force  have  an  individuality 
and  are  capal)le  oi  being  earmarked  like  vortex  smoke  rings 
in  air.     In  tlu;  case  of  the  two  parallel  discs  just  considcR^d,  the 
vortex  rings  would  have  to  be  broken  wlien  the  machine  was 
loaded  and  joijiod  up  to  others.     When  the  conductor  is  moved 
in  the  field  the  induction  of  electric  force  can  be  understood, 
for  we  are  forcibly  moving  the  electrons  of  which  the  conductor 
is  composed.     Within  the  rotating  magnet  we  have  a  con- 
ductor— viz.,   the   steel   magnet   itself— moving  through   the 
magnetised  ether,   and   this,   as   we   have   seen,   produces  an 
electric   force    within    the   steel.     The    E.M.F.— i.e.,   the   hne 
integral  of  the  electric  force  E  around  any  closed  path  lying 
entirely  within  the  magnet,  or  entirely  outside  the  magnet — is 


zero,  because  in  either  case  the  flux  linking  the  closed  path  is 
invariable.  If,  however,  the  closed  path  is  a  narrow  rectangle 
1  cm.  long,  with  one  side  just  within  the  magnet  and  lying 
along  a  generating  line  of  the  cylinder,  and  the  other  side  just 
outside  the  magnet  and  therefore  at  rest,  as  in  Fig.  2b,  then,  as 
the  magnet  rotates  the  rectangle  increases  in  area,  and  the  flux 
through  it  increases  proportionately,  so  that  an  E.M.F.  is 
induced  in  the  closed  path.  Hence,  from  a  consideration  of 
the  E.M.F.  induced  in  any  closed  path,  one  would  conclude 
that  the  seat  of  the  phenomenon  was  the  surface  of  the  magnet. 
From  the  point  of  view  of  the  conductor  cutting  through  the 
magnetic  field,  the  induced  electric  force  E  at  any  point  in  the 
magnet  is  equal  to  Be,  where  B  is  the  flux  density  and  v  the 
velocity ;  its  direction  is  normal  to  the  plane  containing 
B  and  v. 

If  the  magnet  be  rotated  about  its  axis  with  the  electric 
circuit  broken  or  removed,  the  electric  forces  will  still  be 
induced  in  it  as  before.  Minute  currents  will  flow  in  the 
material  as  the  magnet  is  brought  up  to  speed,  and  these 
currents  will  cause  a  distribution  of  electric  charges  somewhat 
as  shown  in  Fig.  6.  These  charges  are  not  confined  to  the 
surface,  but  are  distributed  throughout  the  material  in  such 
a  way  that  the  electric  field  due  to  them  exactly  neutralises 
the  field  due  to  electromagnetic  induction  at  every  point 
within  the  magnet.  When  this  condition  of  equilibrium  is 
reached  there  will  be  no  further  currents  within  the  material. 
External  to  the  magnet  there  will  be  an  electric  field  due  to  the 
charges  on  the  magnet. 

The  statement  just  made  that  the  charges  are  not  entirely 
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Fig.  6. 


Fig.  7. 


on  the  surface  of  the  magnet  may  appear  to  some  to  be  con- 
trary to  one  of  the  fundamental  principles  of  electrostatics. 
This  is  not  so,  however,  since  we  have  induced  E.M.F.s,  and 
one  would  be  equally  justified  in  expecting  the  two  t«rminab 
of  a  dynamo  to  be  at  the  same  potoitial  because  they  are  con- 
nected by  a  conductor  -viz.,  the  armature  winding. 

If  a  long  metal  cylinder  be  rotated  about  its  axis  in  a  imiform 
magnetic  field  parallel  to  the  axis  as  shown  in  Fig.  7,  an  out- 
ward riwlial  electrie  force  will  be  induced  as  iji  the  Lorenz 
ai)paratus.  If  the  cylinder  be  hollow^  a  positive  charge  will 
collect  on  the  outside  and  a  negative  charge  on  the  inside, 
until  the  field  within  the  material  due  to  these  charges  exactly 
neutralises  the  induced  electric  force  due  to  the  rotation.  This 
would  not  Ix'  passible  were  the  surface  charges  the  only  ones, 
because  the  electrostatic  field  strength  would  then  vary 
inversely  a.-<  the  radius,  whereas  the  electric  field  due  to  rotation 
is  directly  prop<.rtional  to  the  radius.  If  the  cylinder  is  solid 
there  is  no  inside  surface,  and  the  negative  charge  is  dis- 
tributed throughout  the  material,  the  total  being  equal  to  the 

I>ositive  < '  .  n  the  outside  (Fig.  7).     The  distribution  of  the 

negative.  an  l)e  calculated  as  follows  :  — 

Let  j=dJ8tanc<;  from  the  axis,  g=charge  within  cylinder  of 
radius  .r  per  centimetre  of  length  ;  then  the  field  strength  E,  at 
.r  due  to  the  charges  is 
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and  this  must  equal  the  induced  electric  force  at  this  point  duo 
to  rotation  with  an  angular  velocity,  co,  in  a  field  of  density  B. 
Therefore 

2q      Bojx 

~x  ""3~X  IQi" 
Bcox^ 


"^     6X101" 
dq     Bcox 

(ia;~3xl0i° 
1  •   dq 

2nx '  dx 

Boj 

'e^TrXlOi" 

and  the  density 


Hence  the  negative  charge  is  distributed  uniformly  throughout 
the  cyhnder  with  a  density,  p,  given  by  the  above  formula, 
while  a  positive  charge  of  the  same  total  amount — viz.,  jir'^p 
per  centimetre  of  length — is  distributed  over  the  surface  of  the 
cyhnder.  There  is  in  this  case  no  external  electric  field,  since 
we  are  considering  a  long  cylinder  and  neglect'ng  the  ends. 

An  interesting  case,  in  which  the  rotating  body  is  not  a  con- 
ductor but  an  insulator,  has  been  considered  by  Poincare  in  an 
article*  which  should  be  read  by  all  interested  in  the  problem 
of  unipolar  induction. 

An  ebonite  annular  ring  of  thickness  t  is  rotated  about  its 
axis  between  two  annular  rings  of  copper  (Fig.  8).  The  latter 
are  fixed  at  a  distance  apart  of  D,  so  that  the  air-gap  on  each 
side  of  the  ebonite  ring  is  {D—t)j2.  This  constitutes  a  condenser 
with  fixed  electrodes  and  rotating  dielectric.  At  the  centre  a 
vertical  bar  magnet  is  placed  as  shown.  Whether  this  magnet 
is  rotating  or  not  is  immaterial,  except  for  secondary  plieno- 


FiG.  8. 

mena  due  to  the  magnet  becoming  charged  by  its  own  rotation. 
When  the  ebonite  ring  is  run  up  to  speed  a  transient  current 
flows  through  the  wire  joining  the  copper  rings,  and  the  con- 
denser becomes  charged,  due  to  the  electric  force  induced  in 
the  ebonite  ring  by  its  rotation  in  the  radial  magnetic  field. 
In  the  figure  the  ring  is  approaching  the  reader  on  the  left  and 
receding  from  him  on  the  right ;  the  induced  electric  force  E 
is  downwards,  and  causes  a  current  to  flow  momentarily 
through  the  external  circuit  from  the  lower  to  the  upper  coating. 
Tubes  of  electric  displacement  pass  from  the  positive  charge 
on  the  upper  coating,  through  the  air  and  ebonite,  to  the 
negative  charge  on  the  lower  coating.  This  displacement  is 
not  due  to  any  difference  of  potential  between  the  coatings,  as 
these  are  joined  by  a  wire  in  which,  except  for  the  first  moment, 
no  current  is  flowing  and  no  E.M.F.  is  being  induced,  but  is  due 
to  the  induced  electric  force  in  the  ebonite.  Across  the  air-gap 
from  A  to  B  there  is  no  induced  force,  and  the  potential  must 
fall  by  an  amount  4:1(5  xAB  or  27id(D—t).  The  potential  must 
fall  by  the  same  amount  between  C  and  F.  To  maintain  the 
displacement  d  across  the  ebonite  from  B  to  C  requires  an 
E.M.F.  of  ijid  X  BC jk  or  4:ndt/k,  where  k  is  the  specific  inductive 
capacity  of  ebonite.  Hence  the  total  drop  round  the  whole 
circuit  is 

^nd(D-t  +  tlk), 

and  this  must  necessarily  be  equal  to  the  total  induced  E.M.F., 
which  is  E<,  where  E=Bu/3  x  10^"  (the  magnetic  field  is  assumed 
to  be  radial  in  the  plane  of  rotation).     Hence 

'Et=i7iS(D-t  +  t/k). 
It  appears  to  the  writer  that  Poincare  makes  a  mistake  when 
he  says  that  the  potential  undergoes  a  sudden  jump  of  E</2  at 

*  "L'Eclairage  filectrique,"  Vol.  XXIII.,  p.  41  (1900). 


the  surface  of  the  ebonite.     The  8ud<l'  '■  ' 

force  indufxid  by  the  rotation  an  in  1 

varies  as  shown  in  Fig.  9  (d),  and  not.  a.i  I'omfare  ■ 

according  to  Fig.  li  («).      If  the  d  •  '    • 

made  be  not  perfect,  but  allow  -i 

will  gradually  accumulate  on  it«  «urfac«-.H  u; 

electric  iorca  within  it  is  reduced  to  zero.     \\  lu-u  litui  cvtuiitutn 

is  reaclu'fl  we  liave 

Bvxt=i7id{D-t)A3y.  W, 
and  the  air-gaps  have  to  withstand  the  whole  E.M.F.  indorMl 
in  the  rotating  disc.     Even  with  a  ring  of  ; 
if  its  specific   inductive  capacity   be   high,    • 
strength  in  the  air  may  be  much  greater  thau 
as  shown  in  Fig.  9  (c),  which  shows  the  re.«ultant  value  of  K, 
whereas   Fig.  9  (b)  shows  only  the  component  due  to  electro- 
magnetic induction. 

With  regard  to  the  much  debated  question  as  to  whether 
the  induction  of  electromotive  force  should  be  con  as 

due  to  the  cutting  of  lines  or  to  the  change  <  '  '^ a 

circuit,  it  appears  to  the  \niter  that  the  <■■■     ■  ^  iie 

conductor  cutting  a  magnetic  field  can  alwa}-8  be  correctly 
applied  when  the  magnetic  field  i.s  undergoing  no  change. 
Its  apphcation  to  any  point  of  the  conductor  gives  tli-  -'■  ■•♦H'- 
force  induced  at  that  point  by  the  movement  of  the  • 
in  the  field.  The  actual  resultant  value  of  the  electnc  field 
at  the  point  will,  in  general,  be  different,  and  '  i-^es  in 

the  opposite  direction,  due  to  the  potential  jii  ,     duced 

by  electric  forces  induced  (or  introduced  galvanically  or 
thermally)  in  other  parts  of  the  circuit.  A  simple  example  is 
the  brake  disc  of  a  meter.  Immediately  between  the  poles  of 
the  magnet,  the  resultant  electric  force,  and  therefore  the 
current,  are  in  the  direction  of  the  induced  electric  force. 


whereas  further  away  in  the  fiinge  of  the  magnetic  field  the 
resultant  electric  field  and  the  current  are  in  the  opposite 
direction  to  the  induced  electric  force. 

If  the  field  is  changing,  however,  whether  the  conductor  be 
moving  or  not,  the  conception  of  the  electric  force  induced  at 
any  point  must  be  given  up      If  we  say,  as  before,  that  the 
resultant  electric  force  at  any  point  is  made  up  of  two  com- 
ponents, one  due  to  induction  and  the  other  to  the  potential 
gradient,  we  are  in  this  difficulty  :  the  P.D.  between  two  points, 
or  the  potential  gradient  at  a  point,  is  a  conception  of  elof  *n  ■ 
statics,  and  is  indefinable  when  the  magnetic  field  is  chai; 
since  the  work  done  in  carrying  a  unit  pole  from  on*- 
another  depends  entirely  on  the  path  followed.     lU ..  . 
other  component  due  to  electromagnetic  inducti«>n  nm<r  U> 
equally  indefinable. 

When  the  magnetic  field  in  the  neigh''       '       i  vi  a 
ductor  is  changing  it  seems  physically  mi . ..     .  to  say 
the  pecuUar  condition  of  the  ether  which  we  call  a  magnetic 
field  is   cutting  the   conductor,   whereas  it  seems   r 
natural  to  consider  the  change  in  that  condition  at  ..  _ 
point,   which  can  then   be  ext<>iuled  to  finding  the  av. 
change  in  the  condition  over  any  given  surface,  whether  it  be 
1  sq.  cm.  in  space  or  the  surface  bounded  by  any  electric 

circuit. 

When  the  magnetic  field  is  stationary  and  the  conductor  is 
moved  the  two  conceptions  agree,  since  the  change  of 
througli  the  circuit  must  be  the  resultant  of  the  rut''-_'  •■•■ 
at  the  different  parts  of  the  circuit.     In  tJiis  case 
seems  that  the  fundamental  cause  of  the  induction  of  electnc 
force  is  the  cutting  of  the  material,  whether  conductin2  or 
insulating,   through   the   nuignetic   field.     It   gives   a  clearer 
conception  of  the  action  of  the  Lorenz  apparatus  than  does  the 
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consideration  of  tlie  change  of  flux  through,  an  imaginary 
rectangle  partly  in  the  disc  and  partly  in  the  air.  When, 
however,  the  magnetic  field  is  changing  we  can  no  longer 
consider  the  electric  force  induced  at  a  point,  but  are  compelled 
by  the  nature  of  things  to  consider  the  electromotive  force  around 
a  closed  curve,  and  this  can  only  be  done,  except  in  special 
cases,  by  considering  the  rate  of  change  of  the  magnetic  flux 
through  the  area  enclosed  by  the  curve. 


THE  RELATION  OF  SCIENCE  TO  PRACTICE  IN 
ENGINEERING.^ 


It  is  with  electrical  engineering  science  and  practice  that  I  intend  to 
deal  mainly  this  evening,  as  it  is  the  branch  of  engineering  in  which  the 
relation  between  the  two  factors  is  most  close  and  is  of  the  greatest 
practical  value.  As  Dr.  Unwin  pointed  out  in  his  Presidential  ad- 
dress to  the  Institution  of  Mechanical  Engineers,  it  is  due  to  the  appli- 
cation of  scientiBc  method,  and  the  development  of  technical  instruc- 
tion that  Germany  holds  the  position  she  has  attained  in  engineering 
constructional  work  during  the  past  20  years.  One  may  go  further 
and  say  that  the  chief  reason  for  the  remarkable  effort  she  has  been 
able  to  put  forth  in  the  great  war  which  we  are  now  waging,  has  been 
the  development  of  the  engineering  appliances  connected  with  war- 
fare, and  the  industrial  organisation  she  has  created  for  the  equip- 
ment of  her  armies. 

It  is  not  necessary  that  we  should  try  and  copy  exactly  what 
Germany  has  done  in  imparting  the  technical  instruction  she  has 
given  to  her  students  and  engineers  ;  the  methods  used  must  be 
adapted  to  the  English  mind,  and  to  the  instinct  of  the  English 
engineer.  There  is  much  to  avoid,  but  there  are  .some  directions  in 
which  wc  can  learn  a  great  deal  and  can  improve  our  methods  of 
manufacture.  To  illustrate  the  effect  of  scientific  study  in  one 
direction  only,  it  is  sufficient  to  com})are  the  cost  of  electrical  plant 
with  what  it  was  20  years  ago.  A  normal  figure  for  static  trans- 
formers was  £2.  10s.  per  kilowatt  ;  now  a  large  transformer  can  be 
l)uilt  for  ]0s.  ])cr  kilowatt.  This  reduction  in  ])rice  is  due  to  two 
tilings,  to  the  discovery  of  alloyed  steel,  which  has  a  much  higher 
electrical  resistance  than  ordinary  transformer  iron,  and  magnetic 
<|ualities  very  little  inferior,  which  has  enabled  a  smaller  iron  section 
to  be  used  ;  and,  secondly,  to  the  scientilic  study  of  the  most  effective 
method  of  getting  rid  of  the  waste  heat,  which  has  enabled  an  enor- 
mous increase  in  the  .size  of  unit  to  be  effected. 

The  laboratory  attached  to  a  college  or  university  has  usually 
limitetl  facilities  for  large  scale  enguieering  research;  it  does 
not  lind  its  use  in  such  investigations,  it  must  deal  in  j»riiHii)les 
and  theories  which  are  really  fundjiiiicntal.  Pvcscarchcs  of  this 
kind  naturally  divide  into  three  groups:  (1)  Investigation  of  the 
projKTtics  of  materials  used  in  engineering;  (2)  investigation  of 
ap[)aratus  and  uiaehines,  their  origination  and  tlesign  :  (.'J)  investiga- 
tion of  a  more  physical  kind  on  new  ])henoniena  with  a  view  to  their 
deveIoi)nient  for  pnulical  use.  .Vll  tlu-se  fields  of  research  an"  vast 
in  extent  and  their  exploration  is  only  begun. 

In  regai'd  to  the  first  group,  eojiper,  as  the  material  for  electrical 
engineers,  has  received  a  great  deal  of  attention,  and  this  has  lead  to 
marked  imj)rovement.  Tlius  the  great  effect  of  arsenic  and  of 
j)hos|)liorus  was  discovered.  Ahuninium  is  now  receiving  similar 
attention.  Stalloy  and  similar  alloys  have  resulted  from  this  cla.ss 
of  work,  and  attention  is  now  being  given  in  this  country  to  magnet 
steel.  Another  direction  of  fruitful  investigation  has  lx«en  the  study 
of  oils  for  insulation. 

One  of  the  mo.st  interesting  studies  of  materials  that  is  now  l>eing 
undertaken  is  that  of  their  properties  under  the  inlluenee  of  high- 
fre((uenev  currents.  The  jio.ssiliilify  that  iron  can  be  magneti.sed 
and  demagneti.scd  .several  million  times  a  second  has  now  been  clearly 
demonstrated.  Tiic  behaviour  of  tliese  materials  under  magnetising 
force  of  this  frequency  re(|uitTs  still  further  investigation. 

It  has  already  been  shown  by  Alexanderson  and  othore,  among 
whom  Air.  N.  W.  McLachian  may  be  iiienfioned.  that  iron  heats 
very  rapiiily  when  strongly  magnetised,  on  aceoinU  of  the  tnldy 
currents  developed  in  the  nuisa  of  material,  even  of  the  thinnest 
sh(>ets.  a  result  which  shows  one  of  the  difficulties  involved  in  the 
development  of  a  high-fre(|uency  curirnt  by  dynamos.  The  ({uali- 
ties  of  dielectrics  mider  high-frequency  electrification  requires  much 
further  study.  As  an  exan)])le  of  the  im|Mirtance  of  finding  a  di- 
eicitric  witii  small  hysteresi.s  loss  it  may  be  mentioned  that  it  wa,<« 
found  impossible  in  the  station  for  transatlantic  signalling  erected  by 
th(>  Marconi  Company,  at  Clifden,  to  use  oil  in  the  condensers,  on 

*  Abstract  of  a  Presidential  address  by  IVof.  E.  W.  Marcbant  t<i  the 
Liverpool  lOngineering  Society. 


account  of  the  loss  of  energy  involved  in  its  electrification  ;  the  con- 
den.ser  house,  \*-ith  air  as  dielectric,  occupied  a  large  building,  10 
times  as  big  as  that  which  would  have  been  necessary  with  an  oil 
condenser.  The  use  of  high-frequency  current  has  opened  up  a  wide 
range  of  investigation  on  the  properties  of  material,  which  will  require 
a  large  amount  of  time  and  patient  study  before  the  materials  can  be 
uised  to  the  best  advantage. 

Passing  to  the  design  of  apparatus,  an  example  of  what  scientific 
design  and  experiment  may  accomplish  has  recently  come  to  my 
notice  through  the  activity  of  one  of  m}-  students.  I  refer  to  the 
practical  monofK)ly  that  Germany  had  obtained  in  the  manufacture 
of  magnetos.  When  the  war  broke  out  a  company  was  formed,  and 
Mr.  Watson  worked  out  the  design  of  a  good  magneto.  The  manu- 
facture was  not  a  mere  copy  of  that  which  had  previously  come  from 
Germanv.  It  was  worked  out  on  scientific  lines,  and  the  result  was  a 
machine  superior  to  that  which  had  formerly  been  imported  from 
Germany.  The  firm  is  now  making  250  machines  a  week,  is  extend- 
ing its  works  rapidly,  and  will  soon  be  turning  out  from  1,000  to 
1,;')00  machines  per  week,  mostly  for  British  and  Allied  Governments. 
This  is  an  excellent  example  of  what  may  be  done  by  scientific 
organi.'sation,  and  the  use  of  scientific  knowledge,  but  it  is  only  one 
example.     A  great  deal  remains  to  be  done  in  this  direction. 

One  of  the  most  remarkable  developments  which  has  taken  place 
during  the  pa^t  few  years  has  been  the  equipment,  by  such  firms  as  the 
General  Electric  Co.  of  America,  of  testing  and  research  laboratories, 
which  are  really  laboratories  of  applied  physics,  and  which  do  not 
attempt  to  make  themselves  of  direct  u.se  in  the  testing  and  examina- 
tion of  electrical  or  other  macliinery.  The  results  have  been  remark- 
able, including  the  half-watt  lamp  and  the  work  of  Langmuir. 

If,  as  seems  probable,  laboratories  for  investigations  of  this  kind 
spring  up  and  develop  in  connection  with  many  large  manufacturing 
firms,  scientifically  trained  men  •vnil  be  required  to  man  them.  It  is 
one  of  the  functions  of  the  imiversities  and  technical  schools  to 
supply  these  men.  It  is  in  this  direction  that  there  should  be  the 
closest  co-operation  between  the  engineering  schools  of  the  country 
and  the  manufacturing  firms.  The  students  of  universities  and 
colleges  are  well  adapted  by  their  training  to  occupy  positions  in 
such  laboratories  ;  but  if  they  are  to  be  obtained,  they  must  receive 
some  financial  encouragement.  I  do  not  wish  to  laj"  stress  on  thi 
jxjint  here,  as  I  have  dealt  with  it  already  elsewhere. 

We  must  be  prepared,  after  the  war  is  over,  for  a  fierce  and  un- 
scrupulous war  of  connnerce,  not  only  with  Germany,  but  with  other 
countries  less  highly  developed.  We  have  had  examples  almost 
without  nmnber  of  the  abuse  of  our  generous  and  open  treatment  of 
(Germans  in  the  past.  We  shall  not,  I  hope,  make  the  mistake  of 
failing  to  recogni.se  the  kind  of  people  with  which  we  have  to  deal. 
One  cannot  deny  them,  howevier,  the  qualities  of  cleverness  and  in- 
dustry ;  and  ^\e  shall,  1  am  con\"inced,  make  a  great  mistake  if  we 
attempt  to  rest  on  our  oars  after  the  victory,  to  which  we  all  look 
fo?^\ai-d.  has  been  achieved.  It  will  take  us  all  our  time,  with  all  the 
jxilitical  advantages  we  hope  to  gam,  to  maintain  our  jilace  in  the 
world's  markets.  We  s^liall  have  a  powerfid  commercial  competitor 
in  America,  a  eoirtjx'titor  who  will  not  have  suffered  the  deva,stating 
eapitid  lo.>i.ses  we  aif  sulTcring  through  this  war.  We  .shall  have  to 
u.se  to  the  fidl  our  scientific  knowledge,  so  as  to  save  every  penny 
that  we  can,  of  unnece.s.sarv  exj)enditure  in  material,  or  in  labour.  «| 
The  manufacturers,  as  1  have  already  exjjlainod,  are  realising  this  -J 
fact.  The  (Jovennnent  has  already  established  a  Research  Council, 
and.  it  is  to  be  hojxHl.  may  also  as.sist  by  supjiorting  the  in.stitutions 
which  su])ply  the  raw  material  of  .scientific  devclo])ment. 


CORRESPONDENCE. 

SINK  WAVE  ALTEHXATOHS. 

TO   THE    EDITOR    OF   THE    ELECTRICI.\X. 

Sir  :  The  importance  of  a  good  sine  wave  for  alternating 
ruiTcnt  testing  oi)erations  is  v^ery  great,  and  Mr.  Seemann  has 
done  good  service  in  calling  atte^ntion  to  it,  especially  as  so 
many  of  the  alternatons  at  present  in  u.«!o  for  testing  work  have 
very  irngular  wave  tonus.  It  can  hardly  Ix^  coiisidenHl,  how- 
ever, that  Mr.  Seemann's  solution  of  the  problem  is  a  satisfactory 
one,  involvine  as  it  does  the  profiluig  of  the  poles  ajid  the 
maintenance  of  a  standard  h>ad. 

Then?  is  a  perf<^rtly  simple  method  of  securing  a  sine  wave 
P.D.  under  all  ordinary  conditions  of  load — viz.,  to  use  * 
cylindrical  .stator  aiid  rotor,  and  t<i  graduate  the  dist'  '  '•■■n 
of  copper  in  lx)th  windings  accorduig  to  a  sine  law.  so  tl  i  li 

the  field  and  armature  reactions  are  sinusoidal.     This  Ls  the 
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method  I  have  employed  for  several  years  with  perfect  success 
for  phase-shifting  transformers  (a  set  of  curves  from  one  of 
these  transformers  was  shown  in  an  article  on  "  The  Alternate- 
current  Potentiometer  as  a  Standard  Instrument  "  in  Thk 
Electrician,  May  7,  1915) ;  and  I  have  recently  designed 
an  alternator  on  the  same  lines,  which  I  propose  to  call  a 
distortionless  sine-wave  alternator.  With  such  an  arrange- 
ment it  should  be  impossible  to  get  anything  but  a  perfect 
sine  wave  P.D.  with  any  conditions  either  of  load  or  phase, 
unless  the  current  wave  is  greatly  distorted  externally,  as  in  the 
case  of  a  choking  coil  with  highly  saturated  core.  I  hope  to 
send  you  further  particulars  of  both  these  transformers  and 
alternators  shortly.— I  am,  &c., 
Westminster,  Oct.  29.  Charles  V.  Drysda£e. 


DISTRIBUTED  CAPACITY  OF  SOLENOIDS. 

TO   THE   EDITOR   OF  THE   ELECTRICIAN. 

Sir  :  In  your  current  number  is  published  an  abstract  of  a 
Paper  on  "  The  Distributed  Capacity  of  Single-layer  Solenoids," 
read  before  the  American  Physical  Society  by  Mr.  J.  C.  Hub- 
bard, and  printed  in  abstract  in  the  "  Physical  Review," 
Vol.  VI.,  p.  58.  So  far  as  one  can  judge  from  the  abstracts, 
the  Paper  covers  practically  the  same  ground  as  my  Paper  on 
"  The  Calibration  of  Wave-meters,"  read  before  the  London 
Physical  Society  in  1912  {see  "  Proceedings,"  p.  251),  differing 
only  in  the  method  of  measuring  the  frequency.  Mr.  Hubbard's 
experiments  led  him  to  the  same  conclusion  as  that  stated  in 
my  Paper — viz.,  that  the  distributed  capacity  of  a  coil  can  be 
taken  as  a  constant  for  all  values  of  the  frequency  up  to  the 
natural  frequency  of  the  coil.  This  results  in  a  linear  relation 
between  the  added  capacity  and  the  square  of  the  wave- 
lengths. To  judge  from  the  concluding  remark,  that  "  the 
distributed  capacity  of  a  single-layer  solenoid  is  found  to  be  a 
number  of  the  same  order  of  magnitude  as  the  radius  of  the 
coil,  but  shows  relatively  slight  variation  with  the  axial  length, 
,  number  of  turns  and  diameter  of  wire,"  I  suspect  that  the 
■,  author  is  unaware  of  Drude's  classical  Paper  on  this  subject 

P("  Annalen  der  Physik,  1902,  IX.,  p.  322).  In  my  Paper  I  gave 
"a  table  showing  the  distributed  capacity  of  four  coils,  each  of 
2  millihenries,  but  varying  in  diameter  from  5  cm.  to  20  cm.  ; 
the  capacity  varied  only  from  0-52  to  0-66  times  the  radius  of 
the  coil  over  this  extreme  range. — I  am,  &c.. 

South  Kensington,  Oct.  30.  G.  W.  0.  Howe. 


IMPREGNATED  STOCKINGETTE. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  I  am  requiring  a  supply  of  small  tubing  made  up  of 
impregnated  stochingette.  I  believe  there  is  a  firm  manufac- 
turing in  the  country,  but  cannot  at  the  moment  find  their 
name.  No  doubt  among  your  records  you  have  this  noted, 
and  I  shall  feel  very  much  obliged,  if  so,  if  you  would  advise 
me. — I  am,  &c., 

Oct.  20.  Insulator. 

[Will  one  of  our  readers  kindly  supply  us  with  the  name  of 
the  manufacturer  of  this  material  ? — Ed.] 


[We  regret  that  we  are  compelled  to  hold  over  some  corres- 
pondence.— Ed.] 


COL.  J.  F.  LISTER'S  ADDRESS  TO  THE  BIRMINGHAM 
LOCAL  SECTION  OF  THE  I.E.E.* 


If  we  look  on  an  armed  force  in  the  field,  such  as  the  British  Ex- 
peditionary Force  in  France,  as  bearing  some  sort  of  analogy  to  a 
living  organism,  then  we  may  say  that  the  signal  service  takes  the 
place  of  the  nervous  system,  and  the  General  Officer  Commanding 
•  ffi  Chief  that  of  the  brain.     Just  as  the  nerves  of  the  organism  report 
to  the  brain  the  information  about  the  outside  world  obtained  by  the 
I  senses,  and  flash  back  the  decision  of  the  brain  which  sets  the  whole 
(organism  in  motion,  so  reports  of  the  enemy's  activities  on  every  side 
ire  forwarded  to  general  headquarters  by  the  signal  service  and  the 
iersjtojnove  transmitted  outwards  again  to  the  units  of  the  army. 

I,'    *  Abstract  of  an  address  delivered  by  Col.  Lister,  as  Chairman,  on 
'Oct.  27. 


Before  going  into  the  details  of  the  organiiiation  of  ngnal  unito,  it 
ifl  necessary  to  consider  flhortly  the  available  rnr^an  of  eommonira' 
tion.  TheBC  may  be  given  as  under:  (a)  lJe«(>at' h  riding,  (6) 
visual  signalling,  {(■)  vibrator  with  light  oquifiment,  (d)  vibrator 
with  heavy  equipment,  or  cable  flection,  it)  airline,  and  (/)  light 
permanent  line  equipment. 

(a)  Despatch  riding  is  the  time-honoured  mcAhfA  <A  cirrulatiog 
orders  to  an  army,  and  has  been  the  subject  of  many  Ktorie*  sod 

pictures.     It  may  be  done  on  foot,  horseba'k,  motor  '■  car, 

train,  or  by  any  other  available  means.  In  practiff,  i:.  .  .  ..:,ierl 
country,  the  motor  bicycle  may  Ije  said  to  have  stipervflMl  all  oth*»r 
means  of  carrying  messages. 

{h)  Visual  signalling  may  1^  done  in  many  ways,  but  can  he  prac- 
tically neglected  under  the  circumstances  of  the  present  campaign, 
as  any  movement  is  bound  to  draw  artillery  rire. 

(c)  The  vibrator  with  light  equipment  is  u.sed  for  communifation]i 
from  the  divisional  to  the  brigade  and  battalion  headquarter- 

(d)  The  vibrator  with  heavy  equipment  (cable  .section)  is  u-  ;  •  r 
communication  between  the  corps  and  the  divisions,  and  any  oW'-r 
places  where  required.  The  cable  is  carried  on  2-mile  drumf" — four 
drums  on  a  wagon — and  is  paid  out  and  picked  up  from  the  wagon. 
It  can  be  laid  at  the  rate  of  3  miles  an  hour  in  ordinary'  coantr>-. 
When  required  to  be  used  with  ordinary  D.C.  telegraph  sets,  it  ia 
necessary  to  pole  the  cable,  or  tie  it  up  to  trees  to  protect  its  insnlatiixi. 

(e)  Airline  is  a  light  equipment  which  consists  of  bare  wire,  carried 
on  insulators,  supported  by  a  portable  pole.  It  can  be  erected  at  the 
rate  of  a  mile  an  hour  in  ordinary  country,  and  by  employing  a 
suitable  number  of  detachment.-?,  a  long  line  can  be  erected  in  a  ven*' 
short  time.  It  is  eminently  suitable  foi  ordinary  telegraph  work, 
but  cannot,  of  course,  be  employed  in  any  area  liable  to  be  shelled 
by  the  enemy. 

(/)  Light  permanent  line  equipment  is  provided  for  line  of  com- 
munication companies,  by  which  means  they  can  produce  a  good 
permanent  line  at  the  rate  of  about  5  miles  per  diem,  but  in  a  civilised 
country  it  is  usually  possible  to  utilise  or  repair  the  permanent  lines 
of  the  country,  and  it  is  not  necessary  to  consider  this  work  in  any 
detail,  as  it  begins  to  approximate  to  the  usual  routine  of  commercial 
telegraph  working. 

The  following  are  the  various  signal  units  which  are  provided  to 
operate  from  the  various  centres  : — 

A  divisional  signal  company,  which  is  responsible  for  keeping  up 
connections  from  the  divisional  headquarters  to  the  brigade  and 
battalion  headquarters.  It  is  provided  with  a  section  carrying  light 
vibrator  equipment  for  each  brigade,  a  cable  section  for  keeping  in 
touch  with  the  corps  as  the  division  advances,  and  an  office  staff. 

A  corps  signal  company  consists  of  a  headquarters,  three  cable 
sections  for  keeping  in  touch  with  the  divisions,  and  one  airline 
section  for  keeping  in  touch  with  the  army  as  the  coqjs  advances. 

An  army  signal  company  consists  of  headquarters,  one  cable 
section,  and  three  airline  sections,  to  enable  it  to  keep  in  touch  with 
its  corps  and  general  headquarters  as  the  army  advances. 

The  whole  art  of  a  successful  -ignal  service  is  in  ensuring  that 
communications  are  preserved  intact  while  the  force  is  either 
advancing  or  retreating.  The  signal  service  exists  for  the  use  of  the 
staff,  and  is  practically  a  portion  of  the  staff.  The  officer  in  charge 
of  signals,  therefore,  lives  with  the  staff,  and  should  be  absolutely 
conversant  with  all  that  is  going  on.  This  knowledge  shoidd  enable 
him  to  forecast  probable  moves,  and  in  some  cases  to  make  his 
arrangements  in  advance. 

The  staff  of  an  army  is  divided  into  three  main  branches  :— 

General  staff,  which  deals  with  operations. 

Adjutant-general's  branch,  which  deals  with  jxTsonnel. 

Quartermaster's  branch,  which  deals  with  supplies  and  stores. 

To  enable  the  staff  to  do  its  work  properly,  it  is  nccos.-^»ry  for  it  to 
work  in  comfort,  and  free  from  fear  of  interruption  by  the  enemy, 
so  that  the  aormal  position  of  the  staff  and  the  signal  office  is  some 
distance  behind  the  troops  which  they  serve.  When,  however,  the 
force  is  engaged  with  the  enemy,  it  is  essential  that  the  t;cneral 
should  move  up  to  the  troops  he  is  dirccting,  and  he  is  aooompanied 
by  his  general  staff  officers;  the  other  bnmchcs  of  the  .^taff.  however. 
remaming  behind.  This  entails  the  signal  office  throwmg  out  an 
advance  signal  office  (usuallv  called  a  reiK>rt  centre),  to  whu'h  all 
messages  dealing  with  the  operations  can  L>e  dehvenxl.  and  where 
the  General  can  alwavs  be  found. 

Omittmg  the  divisional  companies,  where  communication  is  ^erj- 
much  subject  to  interruption  bv  the  enemy,  the  metkxls  adopted  d^ 
pendon  the  circumstances  imder  which  the  corps  or  army  hnds  itself. 
and  it  is  customarv  to  rmi  the  first  rapid  oonncction  by  cable  usmg  vi- 
brator, subsequent  Iv  to  pole  these  cables,  and  finally  to  replace  them 
by  airline  if  there  appears  to  be  any  likelihood  of  them  bcmg  required 
for  more  than  a  dav  or  two.     IVnnanent  lines  m  a  civUiseil  couatrj- 
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tiro  iLsed  whenever  available,  bui  except  in  a  country-  which  has  not 
been  occui)icd  by  the  enemy,  the  necessary  repairs  will  probably  be 
found  to  be  too  extensive  to  be  undertaken  by  signal  units  attached 
to  the  lighting  units,  and  will  have  to  be  left  to  communication 
companies  in  the  rear  Where  permanent  lines  are  used  very  great 
care  indeed  is  required  to  ensure  that  all  circuits  leading  into  the 
enemy's  lines  are  dlscomiccted  from  the  communications  of  the  army. 
In  the  case  of  a  vibrator  it  is  not  sufficient  merely  to  cut  the  \>ct- 
manent  lines,  but  a  whole  bay  must  be  iet  down.  Instances  have 
<x-curred  in  this  campaign  of  an  instrument  in  a  British  .signal  office 
taj>ping  out  a,  German  me.s.sage,  and  as  an  illustration  of  what  may 
hajjpen,  the  Germans  them.selves  lit  a  whole  town  in  the  BritL'^h  line's 
during  .several  weeks  last  winter,  which  was  supplied  by  high-tension 
.system  from  a  neighbouring  town  in  possession  of  the  (iermans. 

For  those  who  are  not  conversant  with  telegraj)h  instruments  it 
might  be  advantageous  to  sa\'  a  few  words  about  the  instruments 
employed  in  the  field.  The  Morse  alphabet,  which  is  used  by  all 
countries  employing  the  Roman  alphabet,  is  formed  by  various 
combinations  of  two  distinct  signals,  on  the  principle  that  the  most 
commonly  used  letters  are  formed  by  the  shortest  signals.  In  the 
instruments  used  for  military  purjjoscs  the  difference  between  the 
two  signals  is  the  difference  of  duration,  one  signal,  known  as  a 
dash,  being  three  times  the  length  of  the  other,  known  as  a  dot.  The 
interval  between  the  component  dots  and  dashes  forming  a  letter  is 
equal  in  duration  to  one  dot,  that  between  each  complete  letter 
forming  a  word  to  two  dots,  and  that  between  words  to  three  dots. 
Tlic  dots  and  dashes  are  sent  by  pressing  a  key,  and  thereby  com- 
])leting  a  circuit  for  the  requisite  duration  of  time.  U.sing  ordinary 
direct  current,  the  signals  are  produced  at  the  other  end  by  the 
attraction  of  the  armature  of  an  electromagnet,  signals  being  read 
by  the  duration  of  time  between  the  two  clicks  made  by  the  armature 
on  being  attracted  to  the  poles  of  the  magnet,  and  on  being  released 
on  the  cessation  of  the  current.  A  .set  made  up  in  this  way  is  known 
as  a  single  current  set,  but  it  is  obvious  that  to  work  a  set  of  this  de- 
scription over  an}'  distiince  would  entail  prohibitive  battery  ]K)wer, 
and  therefore  a  relay  is  introduced  at  the  receiving  station.  \Vhen  a 
relay  is  employed,  the  coils  of  the  .sounder  magnets  are  rejjlaced  by 
the  coils  of  a  relay  magnet,  which,  when  the  circuit  is  completed, 
causes  the  armature  of  the  relay  to  travel  from  one  stoj)  to  another. 
It  is  possible  by  a  method  ba.sed  on  the  jjriiuiple  of  divided  circuits 
to  operate  and  receive  at  the  same  time  at  both  ends  of  a  single  line  ; 
this  is  called  duplex  working,  the  method  working  at  one  end  at  a 
time  being  known  as  simplex.  It  is  i)o.ssib!e  to  duplicate  dujjle.x 
working,  known  as  quadruplex,  tlK-reby  causing  four  messages  to 
be  sent  .siinultaneou.sly  two  in  each  direction-  but  in  practice,  it 
is  found  that  the  method  is  usually  impractical)le  in  the  Held  owing  ti^ 
liic  h\<sh  stiuidurd  of  insulation  required  in  the  lines.  Furthermore, 
military  traffic  (Ulfers  from  ordinary  commercial  working,  in  that 
periods  of  greatest  pressure  are  usually  in  one  direction  only.  To 
( iKibIc  heavy  traffic  to  be  dealt  witli  on  the  lines  of  coniinimication. 
W  Ik  atstonc's  is  the  most  suitables  yslem  that  can  be  employed,  and 
full  advantage  is  taken  of  these  instruments.  The  prinri|)le  of 
W'licalsloiH'  is.  instead  of  the  impulses  l)eing  .sent  l)y  an  o|Mial<>r, 
perforated  lai)es  are  j)un«lit'il  out.  \\lii<|i.  on  i»eing  fed  Uiruugh  the 
aj)j)aratus  cause  the  neeci-sary  impulses  to  be  .sent  out,  and  to  be 
l)rinle(l  in  dots  and  fla.shes  on  a  tajx-  at  the  ri'ceiving  <Mid.  .Any 
number  of  clerks  can  be  employed  in  punihing  the  [RTforated  slip, 
and  a  great  deal  of  work,  such  as  casualty  list.s.  'ndenls,  retuniH,  &e., 
can  bo  punched  during  (pieter  times  of  the  flay. 

The  vibrator  is  an  instruincnl  which  wius  specially  invented  fi)r 
military  work.  In  the  vibrator  systt^m  the  signals, instead  of  being 
intervals  of  silence  between  sharp  and  distinct  .sounrjs.  are  given  bv 
long  or  short  l)U7.zcs  in  a  telephone  receiver,  si'jiurated  by  jx'ritMJs 
of  silence.  To  j)roduce  these  signals  in  the  receiver  a  rapidly 
vibrating  current  is  required  -the  j)eriod  of  vibration  being  .about 
If)*)  (o  rtiH)  a  .second,  or  tlio.s(>  of  .sound  waves.  If  ihc  jM-rioil  is  k«pt 
constant  a  more  or  less  musical  note  is  pn^duced  in  tiie  receiver. 

The  advantages  of  this  .system  aiv  :  (1)  The  telephone  receiver  is 
extremely  sensitive,  and  conse(|uently  a  very  .'^mall  current  is  n^- 
(piircd.  (2)  Vibratory  currents  will  pa.ss  through  conden.sen*.  and 
cons(!(pit>ntl3-  a  circuit  can  be  divided, into  two  parts. .wo  that  onlinary 
direct  currents  will  j)ass  through  o\\,v  patii  only,  and  the  vibrating 
currents  through  the  other.  This  enables  one  line  to  be  used  for 
two  independent  telegraj>h  circuits  at  the  .same  time.  (.'{)  It  is  ea.iy 
t)  i)rofluee  a  very  high  momentary  K..M.F.  by  nie.uis  of  induction 
coils,  and  this.  combin(<d  with  small  curniil  i^quin-fj.  cnaliles  the 
.system  to  be  u.scd  on  lines  of  a  viiy  highnsi.'^tance  and  jMJor  insu- 
lation without  very  much  battery  j»o\\«>r.  which  would  «jllier\vi,s«'  l>e 
required.  (4)  The  telephone  receiver  n'tpiires  no  adjustment. and  is 
always  ready  to  n>ceive  either  strong  or  weak  signals.  (;■))  The 
instruments  requiixnl  aiv-  light,  and  the  l)attery  jwwcr  small,  eon.sc- 
tjuently  the  apparatus  is  very  iiortable. 


The  following  are  the  principal  disadvantages  of  the  vibrator 
systems:  (I)  A  vibratory  current  induces  similar  currents  in  all 
neighbouring  yvires,  so  that  two  vibrator\-  circuits  cannot  be  run  side 
by  side  for  a  short  distance  or  even  connected  to  the  same  eartb, 
although  it  is  wondeiiul  how  a  trained  operator  can  picJc  out  the 
signals  meant  for  him  even  when  the  induction  on  the  line  is  ver\-  bad. 
Further,  vibrating  currents  induce  similar  currents  on  all  telephone 
circuits  in  the  neighbourhood,  seriously  interferuig  with  the  latter, 
and  also  enabling  me.vsiiges  to  be  read  by  persons  for  whom  they  are 
not  inten<led.  (2)  Every  Ime  has  a  certain  capacitj-  between  it.self 
and  earth,  and  the  capacity  increases  with  the  length  of  the  line. 
\'ibrating  currents  will  pa.ss  through  such  a  capacity  and  leak  to  earth 
on  a  long  line,  even  if  it  is  well  insulated.  The  vibrating  system  is, 
therefore,  not  suited  for  working  on  long  lines,  and  about -tO  miles  is 
found  to  be  the  limit  for  field  cable.  (3)  The  buzzer  is  found  to  ba 
more  tiring  to  the  operator  than  an  ordinary  sounder,  ajid  the  speed 
of  working  is  not  so  great. 

For  short  vibrator  lines  it  has  been  found  neces.sar\'  to  provide 
single-current  sets,  which  are  used  whenever  cable  line  is  down 
for  some  time;  the  cable  itself  being  poled  or  raised  from  the  ground 
by  t\ing  to  trees.  This  is  principalh'  to  avoid  induction  in  the 
office,  and  being  short  distances,  excessive  battery  power  is  not 
lequired. 

Besides  vibrator  .set^.  a  jxirtable  telephone  and  vibrator  is  used  for 
brigade  signalling,  and  for  linesman's  work  on  the  lines.  The 
additional  condenser  which  is  carried  in  the  body  of  the  instrument 
enables  the  lineman  to  work  an  ordinary  circuit  vtithout  interfering 
with  signals  which  are  being  .sent.  A  vibrator  line  can  also  be  tapped 
at  any  point,  and  the  .signals  read.  When  a  vibrator  is  superim- 
posed in  an  ordinary  direct-current  set,  it  is  necessary  that  there 
shoukl  l>e  a  certain  capacity  and  self-induction  in  the  line  between 
the  direct  current  and  the  vibrator  .sets;  this  is  usuallj'  inserted 
specially  by  means  of  an  apparatus  knowni  by  the  name  of  a 
sej)arator. 

The  instruments  used  in  a  signal  office  are  generally  carried  made- 
up.  so  that  connections,  upon  opening  an  office,  are  reduced  to  a 
mininuim.  The  inconn'ng  lines  are  u.sually  laid  either  on  to  a  com- 
nmtator  or  terminal  board,  so  that  sets  ma\-  be  changed  from  one 
line  to  another  without  the  necessity  of  re-connecting  the  whole 
office  up  again.  Lightning  protectors  are  either  carried  on  the 
terminal  board  or  baseboard  of  instrument  sets. 

Besides  the  main  work  of  the  signal  service  which  has  been  slightly 
sketched  above,  it  is  usual  when  a  .staff  is  stationary  for  some  period 
to  pn)vkle  a  small  telephone  system  between  the  various  offices, 
which  system  very  often  grows  to  a  considerable  size.  Telejiliones 
are  not  suitable  for  .sending  mes.sages  nor  can  they  be  use<l  where 
firing  is  going  on. 

Wireless  forms  a  sj>eeial  branch  of  signal  work,  and  it  is  not  ad- 
visable at  the  present  time  to  make  any  mention  of  the  methods  em- 
jdoyod. 

A  very  im|K>rfant  matter  remaiiLs  to  be  dealt  with,  namely,  the 
organisjition  of  tralHc  thnnigh  the  various  signal  offices.  The  details 
of  th(>  system  adopted  varj'  according  to  the  amount  of  traffic  in- 
volved ;  whether  the  office  consists  of  a  vibrator  set  and  an  operator 
deposited  by  the  roadside,  or  an  army  office  where  many  lines  come 
in  an<l  a  large  bulk  of  traffic  has  to  be  dealt  with,  the  general  prin- 
<-iples  an-  the  .sjime  in  all  ca-ses.  As  all  offices  work  night  and  flay 
three  distinct  reliefs  are  provided  :  two  are  capable  of  coping  with 
the  work  when  the  office  is  stationary,  but  a  thin!  is  necessary  to 
enable  moves  to  be  carried  out  without  interfering  with  eonnnuni- 
eations.  The  instruments  are  duplicated,  two  reliefs  lieing  fully 
e(pii|(|KMl.  whilst  the  tliird  is  not  This  enables  the  new  office  to  ho 
set  up  while  the  old  one  is  .still  working,  and  when  the  change  is  made 
at  the  now  office  the  old  one  is  dismantled  and  brought  on.  The 
technic'I  side  of  the  work  is  kept  quite  distinct  in  the  offices  fmm  the 
I  rathe  side.  .At  large  offices  a  sujx'rintendent  is  appoint<»d  to  |(X>k 
;»fter  the  circuits  and  instruments,  whilst  a  sujxrvisor  is  required  for 
traffic  only. 

Mc>ssjigrs  are  reeeivetj  by  a  counter  clerk  as  in  an  ordinary  po«* 
oflic",  but  the  signal  service  being  used  for  the  staff,  the  counter 
elerk  may  very  often  be  advantageously  place<l  in  the  sta''^     'i  ■ - 
itself,  where  he  sit-s  next  to  the  statt  clerk,  who  rt^gisters  all  n 
JHnit  and  received  by  the  staff.     The  comitcr  elerk  date,s,  code*  and 
nunilx^rs.  counts  the  number  of  words,  and  then  pa^sses  same  on  to 
the  sujKTvisor  ;    the  .•«n|K>rvisor  enters  the  numlier.  ailds  the  pn'li.x. 
which  denolea  where  the  me,s,sage  is  to  Ik-  sent,  and  jw- 
the  ojKTiitor.     This  arrangement  is  requinnl.  a-s  in  a  ui..;-  .• 
graph  office  the  eimuits  may  Ix*  eontuiually  altered,  and  a  .-uikit- 
visnr's  dtjty  is  to  keep  in  touch  with  this,  aufl  he  is  often  ; 
man  «ln)  knows  what  route  a  message  to  a  given  imit  can  ' 
When  the  message  has  Ix>en  sent  by  the  oi)erator  it   is  jw^miI  to  » 
clerk,  who  completes  the  record  of  that  message  and  files  it. 
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record  clerk  also  records  received  messages,  files  one  copy,  and  sends 
out  a  copy  to  the  addressee. 

Despatch  riders  are  either  worked  practically  as  a  separate  office 
or  are  considered  as  an  alternative  circuit,  and  noted  accordingly. 

At  the  conclusion  of  the  address  Colonel  Lister  described,  witli  the 
aid  of  a  highly  interesting  diagram,  the  telegraphic  arrangements  of 
a  recent  battle,  giving  a  realistic  idea  of  the  complicated  and  ol;i borate 
nature  of  the  telegraphic  service  employed  in  the  field. 


THE  INSTALLATION   AND  WORKING  OF  STORAGE 

BATTERIES. 


In  a  Paper  read  before  the  Association  of  Supervising  Electricians 
last  Tuesday  Mr.  R.  Eankin  gave  some  sound  rules,  which  we  wdsh 
were  always  observed  in  the  working  of  storage  batteries.  We  give 
the  substance  of  these  below  : — 

1.  Do  Not  Discharge  below  the  Limits  Specified  by  the  Makers. — It 
must  not  be  assumed  that  an  engineer  can  put  his  battery  on  load  at 
any  time  and  at  any  current  it  will  carry  imless  it  is  at  the  time  in  a 
fit  condition.  What  a  battery  can  do  at  any  time  depends  on  what  it 
has  already  done  at  that  time.  In  this  respect  it  differs  from  a 
generator.  If  it  is  intended  to  use  a  battery  at  imexpected  or 
irregular  times  steps  must  be  taken  to  have  it  as  far  as  possible 
always  ready  in  a  charged  condition.  If  this  is  arranged  even  a 
small  battery  wiU  deal  with  emergencies  which  would  very  much 
overtax  a  generator  of  the  same  normal  rating,  the  overload  capacity 
of  a  battery  in  current  being  enormously  high. 

2.  Do  Not  have  the  Battery  in  a  Discharged  Condition  Longer  than  is 
Unavoidable. 

3.  Make  Sure  that  Every  Charge  is  a  Full  One. — Approximate  relative 
capacities  and  the  corresponding  currents  and  final  voltages  of  a  cell  at 
dilferent  ratings  are  given  in  the  foUo%ving  table.  If  discharge  is 
invariably  continued  to  some  definite  voltage  irrespective  of  the  rate 
over-discharge  may  result  :— 


Duration  of 

Capacitv  in 

Rate  of  discharge 

Minimum 

discharge  in 

terms  of 

in  terms  of 

final  P.D. 

hours. 

maximum. 

10-hoiu-  rate. 

volts. 

10 

100 

100 

1-83 

n 

0-98 

109 

1-83 

8 

0-95 

119 

1-83 

7 

0-92 

1-31 

1-83 

G 

0-88 

1-46 

1-83 

5 

0-83 

1-67 

1-83 

4 

0-78 

1-95 

1-80 

3 

0-72 

2-39 

1-80 

2 

0-63 

317 

1-78 

1 

0-50 

500 

1-75 

0-75 

■0-45 

5-84 

1-70 

0-5 

0-37 

7-45 

1-70 

0-25 

0-22 

8-95 

1-70 

Teak 

12-50 

1-60 

4.  Unless  for  Special  Reasons  Charge  Only  at  the  Specified  Rate. — If 
the  discharge  is  always  continued  until  a  definite  total  voltage  is 
reached,  and  if  the  switchboard  voltmeter  is  reading  high  the  battery 
may  be  over-discharged  on  every  discharge,  and  the  effect  will  be 
disastrous.  Cells  slightly  lower  in  capacity  than  those  in  the  body  of 
the  battery  will  get  into  bad  condition,  and  will  never  get  a  chance 
to  pull  round  again. 

5.  Do  Not  Pre-de'ermine  the  Charge  as  a  Definite  Percentage  of  the 
Discharge. 

6.  Attend  to  Defective  Cells  at  Once. — If  low  or  sick  cells  are  not 
attended  to  at  once  each  discharge  will  bring  them  into  worse  condi- 
tion, and  if  the  trouble  is  not  attended  to  and  removed  the  cells  may 
be  ruined.  It  may  be  observed  that  the  amount  by  whicli  they  are 
out  of  line  with  or  lower  than  the  others  need  only  be  small  to  give 
trouble  of  this  sort,  a  beginning.  Where  ceUs  aie  properly  charged, 
however,  the  usual  excess  charge  is  sufficient  to  level  up  small  in- 
equalities in  the  condition  of  the  cells,  but  if  a  few  of  the  cells  are 
allowed  to  get  very  low  in  condition,  and  the  battery  as  a  whole, 
therefore,  seems  low  in  capacity,  nothing  but  harm  can  result  from 
overcharging  the  whole  battery  on  their  account. 

7.  Check  Periodically  the  Accuracy  of  the  Instruments. 

8.  Keep  the  Level  of  the  Electrolyte  above  the  Tops  of  the  Plates  by  the 
Additio)i  of  Pure   Water  Only. 

In  dealing  with  the  indispensable  instructions  the  following  further 
lemarks  may  be  made  :— 

Transgression  of  (1)  means  over-discharge  and  excessive  sulpha - 


tion.     It  is  just  the  danger  of  excep«!ive  Rulphatioii  '<ji.--  , 

heavy  discharge  which  limits  the  output  whit  h  a.  \,ii.iur\  i. 

specify  or  jjcrmit.     The  point  to  be  obH/rAwl  w  that  the  trouble  w 

cumulative.     It  has  also  to  be  rememlx;red  th  •  •'    -  '        vj 

cells  in  somewhat  worse  condition  than  thf  ;i: 

charge  is  continually  pushed  over  or  even  ju.-,t  to  the  pt-nnu-iibif 

limits  those  cells  simply  get  worse  until  they  gpt  out  of  h^aid 

altogether. 

In  regard  to  (3),  if  the  charge  is  not  full  some  of  the  active  materiaJ 
furthest  from  the  surface  remains  in  a  sulphated  c      '•'  '.  •'   < 

sulphat '  may  develop  into  the  stublx)m  variety,      i  .<• 

charging  current  is  to  increase  tjje  density  of  the  acid  m  the  poren  and 
interstices  of  the  active  material,  and  this  may  a«rist  the  tendency  of 
the  unreduced  sulphate  towards  irreducibility.  Further,  if  the 
subsequent  discharge  in  a  heavy  one  it  is  most  likely  to  run  the  celJ.H 
down  too  far. 

Referring  to  (4),  the  normal  rate  is  that  which  the  makers  have 
found  by  experience  to  be  the  most  efficient  and  the  moat  suitable  for 
their  plates.     It  is  a  fact  little  realised  that  a  cell  cannot  \»-  'v 

charged  at  verj'  low  rates.     The  negative  plates  will  be  ch.i  _  it 

if  the  charging  current  is  below  a  certain  value  it  simpU*  3ulphat<- 
the  positives  instead  of  charging  them.  The  value  at  which  thi.s 
action  commences  is  not  very  well  defined,  but  it  is  just  as  well  for  an 
attendant  to  find  out  the  minimum  charging  current  which  the 
makers  will  permit.  Such  low  rate  charging  sulphates,  corrodes  and 
buckles  the  positives,  especially  Plante  po-sitives.  This  action 
explains  why  it  has  been  emphasised  that  a  milking  booster  should  \je 
capable  of  giving  the  full  normal  charging  current. 

With  regard  to  (5),  charging  a  battery  in  such  a  way  that  the 
ampere-hours  put  in  on  charge  always  exceed  those  taken  out  on 
discharge  by  a  definite  percentage  is  one  of  the  most  fruitful  sources  of 

battery  trouble. 

It  is  a  very  common  notion  that  if  the  charge  in  ampere-hours  is 
10  per  cent,  greater  than  the  discharge  everj-thing  is  O.K.  It  is 
easy  to  show  that  not  only  is  this  figure  WTong,  but  that  the  idea 
underlying  it  is  wTong.  Further,  all  rates  of  charging  are  not  equally 
effective,  and  whereas  111  per  cent,  of  overcharge  may  suffice  at  the 
maker's  specified  normal  charging  rate,  15  per  cent,  may  be  required 
at  a  rate  50  per  cent,  in  excess  of  the  normal.  Again,  low  rate 
charging  may  practically  not  be  charging  the  positives  at  all,  as  has 
been  pointed  out.  The  difficulty  is  that  if  a  cell  is  allowed  to 
get  badly  sulphated  it  will  gas  furiously  long  before  it  is  fully 
charged. 

Charging  imtU  the  battery  reaches  a  definite  voltage  as  well  as 
discharging  in  the  same  way  may  lead  to  undercharge  and  over  dis- 
charge if  the  voltmeters  are  not  strictly  accurate. 


EDUCATIONAL  NOTES. 


Leeds  University. — We  leam  that  there  is  nothing  to  report  in 
regard  to  new  features  or  developments  in  the  cuxreut  session.  The 
staff  of  the  University  is  so  depleted  by  men  having  gone  on  at  ;ive 
service,  and  those  who  remain  are  so  much  occupietl  with  national 
work  of  one  kind  or  another,  that  there  is  not  much  opportunity 
for  developing  even  the  regular  work. 

In  addition  the  number  of  students  is  greatly  diminished,  and  develop- 
ments which  were  in  contemplation  have  had  to  be  po-- 
students  entered  upon  two  or  three-year  course*  ui  the  <.■... 
ment  at  the  beginning  of  1914-15,  iuid  not  one  of  these  lias  r«.-; 
the  second  year,  nine  being  now  in  H.M.  Forces  and  four  eiu  _ 
munition  work.     Although  from  the  point  of  view  of  educational  courses. 
such  an  occurrence  is,  to  sav  the  least  of  it.  disturbiug.  vet  the  Tniversity 
authorities  rejoice  at  the  spirit  of  loyalty  in  their  young  men.  of  whu  h 
the  abjve  is  oniy  a  typical  mstance.     At  present  there  ar 
year  students  in'tlie  ejiginoeriug  departments,  and  only  t; 
student.     There  arc  still  a  few  iirst-year  students,  luit  their  m. 
been  steadily  diminishing  ever  since  the  beginninii  of  the  session 
one  after  anotlier  going  into  the  Ai-my  or  into  munitions  vork. 

University  of  Birmingham.— As  the  new  university  buildings. 
including  the  laboratories  of  the  engineering.  metallurg\-.  uiinuig. 
chemisty  and  phvsics  departments,  erected  a  few  years  ago  at 
Edgbaston,  have  been  handed  over  to  the  War  Otfice  for  a  military 
hospital,  it  will  bo  leadily  understood  that  it  has  been  found  im- 
possible to  introduce  new  fcatuiv^. 

A  considerable  number  of  students  in  the  uieclianical  engineering  de- 
liartmcnt  arc  i.iuaiied  in  scientific  work  on  oxjilosives  for  the  War  Otfici-. 
Thi-  number  of  students  is  about  half  of  those  in  attendance  i^i  ordinary 
years. 
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PARLIAMENTARY  INTELLIGENCE. 


EXCESS  PROFITS  TAX. 

On  the  28th  ult.  M  .  G  ant  asked  the  Chancello  of  the  Excheque  if 
comme  cial  companies,  which  exist  uncle  statuto  y  limitations  in  cgard 
to  tenure  or  statutory  charges  and  prices,  would  be  permitted,  under  the 
Finance  Bill,  to  submit  their  cases  to  the  Commissioners  for  consideration 
in  regard  to  exc(!ss  profits. 

In  reply,  Mr.  McKenna  said  :  In  the  case  of  statutory  companies,  any 
question  of  the  adequaucy  of  the  G  per  cent,  rate  of  return,  in  view  of 
statutory  limitations  as  to  period  or  conditions  of  tenure,  would  Ix; 
matters  for  consideration  of  the  Board  of  lleferees  under  Clause  38. 

We  understand  that  the  Chancellor  of  the  Exchequer  recently  received 
a  dej)utation  representing  an  important  and  influential  group  of  London 
and  provincial  electric  suj)ply  undertakings  on  the  above  question.] 


Ericht  Water  &  Electric  Power  'Extension  of  Time)  Order  - 
The  ))rurnotcr.s  of  tliis  i'roviaional  Urder  have  notitied  that  it  has  been 
withdrawn. 

Royal 'Assent. — The  Royal  A.ssent  to  the  I'ost  Office  and  Telegraphs 
Act  and  the  Ixndon  County  Council  (Tramways  and  Improvements)  Act 
was  given  on  Thursday  last. 


PATENT  RECORD. 


SPECIFICATIONS  PUBLISHED. 

The  following  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane.  London.  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1914  Specifications. 
15,783  B.T.-H.  Co.    (C.E.  Co.)    Electrical  vacuum  discharge  devices. 

An  electric  vacuum  discharge  apparatus  comprising  a  sealed  envelope  containing 
a  cathode  adapted  to  be  heated,  and  a  co-operating  anode  and  a  conductor  arranged 
in  operative  relation  to  the  electrodes,  the  envelope  being  evacuated  to  such  an  extent 
that  there  are  no  visible  or  other  indications  of  gas  ionisation  when  a  discharge  passes 
between  the  electrodes. 
18.239  Siemens  &HalskeAkt.-Ges.    Telephone  installations.    (4/8/13.) 

1 8.242  Musso.    Transmission  of  electrical  impulses  over  telegraph  circuits  of  high  electro- 

static capacity.    (Patent  of  addition  not  granted). 

18.243  Musso.    Apparatus  for  the  transmission  of  electrical  impulses  in  telegraphs/stems. 

(Patent  of  addition  not  granted). 
19,385  Harlat.    Automatic  device  for  recording  orders  given  on  ship  board  from  the 

bridge  to  the  engine  room.    (3/9/13.) 
19,446  B.T.-H.  Co.    (G.E.  Co.)     Protecting  hot  cathode  vacuum  tubes  or  other  devices 
having  similar  characteristics  from  overload. 
A  system  of  electric  distribution  comprising  a  source  of  alternating  current,  a  dis- 
charge device  having  unilateral  conductivity  and  passing  a  substantially  constant 
current  with  a  variable  impressed  voltape,  a  load  being  connected  in  series  with  said 
device,  and  means  responsive  to  an  abnormal  increase  of  energy  in  said  device  for 
de-energising  it. 
20,429  Jennings  &  Plavfair.    Thermostatic  apparatus  for  the  control  of  valves  for 

heating  apparatus  and  the  like. 
20,453  Relay  Automatic  Telephone  Co.,  formerly  known  as  Betulander  Automatic 
Telephone  (>d,,  &  Aitken.    Manual  and  semi-automatic  telephone  systems. 
(Cognate  application  22,716/14.) 
20.557  B.T.-H.  Co.    (G.E.Co.)    Catenary  supports  for  electric  conductors. 
20,650  James,  Wilkie,  Kenvon  &  Torrance.    Apparatus  for  generating  high-tensicn 

electricity. 
22,906  McGauran.    Telephone  call  recorders. 

22,936  Imray.    (Siemens-Schuckert  Werke  05.)     Regulating  devices  for  electric  poly- 
phase shunt  commutator  machines. 
A  control  process  for  polyphase  shunt  commutator  machines  of  the  type  described 
in  which,  under  certain  conditions,  the  current  carried  by  the  commutator  brushes  is 
reduced  to  diverting  part  of  the  electrical  energy  generated  in  the  stator  winding  to 
an  energy-consuming  device. 
23,105  Chambers.     Mine-sl,-:nalllnR  apparatus. 
23,778  Wilkinson.    Thermal  switches. 

19.5  Specifications. 
2,148  Martin  (Turner),    Telephone  apri''''"'. 
2,968  Tucker  &CRABTRBR.    Cover.-,  or  if  eleotricswitchej  or  other  electrical 

p.irtsor  mpmber.^  and  thpm.iiu;:  fiesame. 

4,820  Sharp.    Dielectric  composition. 
5,174  Tioenstedt.     Microphone.    (9/4 '14.) 
8,750  Hotham  &  Wilson.    Apparatus  automatically  r.ipi-.iinp  or  signalling  In  the 

engine  cabin  of  a  train. 


APPLICATIONS  FOR  PATENTS 

Note.— 7"/ie  undermentioned  Applications  (except  those  marhed  t)  ore  not  open  to 
public  inspection  until  after  acceptance  o1  Com-  '■''  <-':-,^,-„r ,.-,•■      r*  ,^  ».  .i^  v  •  -.- 
open  to  inspection  12  months  after  the  date  attr. 
previously  in  the  ordinary  course.    Names  wn' 
of  inventions  When  complete  Specification  accompaniti  appinoliiin  an  uiltnik  is  affixtd. 

October  11.  1915. 
14.368  HooKHAM.    Consolidation  treatment  of  tungsten  or  like  refractory  metal. 
14,377  Neuland.     Dynamo-electric  machines.* 
14,382  CoDD.    Contact-breakers  of  induction  coils.* 

O-t-h-r  12,  1915. 
14.396  Nealb.     Laying  telep)  wire. 

14.405  Heller.     Electric  hea'  oking  utensils. 

14.416  Evans- Jackson.    'H?rt-t;   ■<     a\:  .sindtord.  India) 

for  the  door.'; of  railw.iv  cirrl.ice-. 
14.423  Marconi's  Wir-^l^ss  ThlEwRaph  Co.  h  Shoenbsso. 
14,136  Bajma-Riva.    Automatic  c^iipMng  for  coupling  mechanically  "and 

wires,  metal  cords,  and  the  like.* 
14,433  KoBABH,    Device  for  u-se  principally  in  recording  telephone  calls. 

,,  .^.   „  October  13,  1915. 

.'•*54  Bradwbll.    Electririn.-spectiop  lamps. 
I4,':be  Jones.     Electric  arc  soldering  and  di.,v>sition  of  mptals. 


(16/7/14.  Cwtnany  ,' 
Automstic  electric 

FrequHicjr  m:''--'  -- 


lo:k 


14,472  T.inwpsoii.    Actuating  signals  on  and  commu-iicating  with  trains.    (Addition 

to  18,443/14.) 
14,473,  14,474  Davists".    Subm?rine  signal ooiJid-receiving  apparatus. * 
14.482  B.T.-H. C-o.    (G.E.Co., 'J..S.)    Protecti-/e  devices  for  electric  distribution  syste-ms. 
14,484  Kennhdy-McOrfj-/CR.    Soarkir.g  plues. 
14,496  V/.T.  Heniev'sTelf-opiph  Works  (5o.&H.AREis.    Filling  with  insulating  com. 

poun'i  of  electric  cibleju-icticn  boxes. 
14,498  Akt.-Css.  Bf.gw.':.  BovehietCie.    Maximum  tlrr.e relays.     (30/1 1/14.  Germany* 
14,4<>9  Yates,  se.-i..  Gambling  &  P.^rkep.    Guards  for  the  cords  or  wires  of  telephono 

sets.* 
14,500  Eethenod  &  Gifapdeav.    .Radiotelegraphy.    (15/10/14,  France.)* 
14,503  Harry  W.  Cc;X  &  Co.  &  Brugcenkate.    Mercury  breaks  or  interrupters  on  in« 

ductive  circuits. 

October  14,  1915. 
14.508  Zeiss.    Telemeters.    (Addition  to  20.263/14.    4  11/14,  Germany.)* 
14,516  La  Cour.    Dynamo-electric  machine  for  transforming  alternating  current  into 

ccntinuouscurrentor  vice  versa.     (14/10/14.  Germany.)* 
14.533  Prentice.    Mountingof  electrical  apparatus  in  frames  or  cases. 
14.539  H>RRiscN.     Arc  lamps. 
14,54^  Peik  &  (jESTERREicHiscHB   Daimler-Mqtorbn-Aict.-Cee.   Electro-mechanical 

driving  arr.nn cements  for  vehicles  and  other  purposes.    (2/9/13,  Austria.)* 
14,553  Sullivan.    Galvanometf'rs. 

October  15.  1915. 
14,557  Franklin.    Locking  and  sealing  device  adapted  to  emergency  tumbler  switches 

or  the  like. 
14,585  Barker  U  Sow  &  Bkauno.    Attachable  mirror  for  magnetic  compasses  and  other 

instruments  of  precision. 
14,594  Signal  Ges.m.b.H.    Membranous  or  diaphragm  transmitters  for  submarine  sound 

signals.    (15  10. 14.  Germany.)* 

Cclober  16,  1915. 
14,630  Mitchell.  Mitchell.  Wyndham  &  Wyndham.     Holding  and  adjusting  in  any 

required  position  the  carbons  of  arc  lamps. 
14,633,14,643  Heys.    (Neuland  Patents.  Ltd.,  U.S.)    Dynamo-electricmachir.es.* 
14,650  Shaw,  Shav/ &  Sharp.    Alternating-current  electric  motors. 

October  18,  1915. 
14.692  GuYKER.§Creeper  or  cable  layer. 
14,6%  Siemens  &  Halske  Akt.-Ges.    Spark-gap  arrangements  for  oscillatory  circuits. 

(23/11,' 14,  Germany.)* 

October  19.  1915. 
14,729  Long.    Transmission  and  reception  of  ether  waves,  e.g.,  those  used  in  wireless 

telegraphy. 
14,734  Johnson.    Sparking-plugs. 

14.746  Automatic  Telephone  Mfg.  Co.  &  Archer.     Electric  heating  apparatus.* 
14,769  B.T.-H.Co.  (G.E.  Co..  U.S.)    Wireless  signalling  systems. 
14.783  Crary.     Electric  stoves.* 
14,790  Lowe.    Device  for  facilitating  the  engagement  of  tolly  wheels  with  overhead 

trolly  lines.* 

October  20,  1915. 
14.853  Woolley  &  Timmins.     Electric  cable  bracket  and  bolt. 
14.819  Ferguson.     Internal-combustion  engines  having  electrical  accessories. 
14,844  Thompson.    Actuating  signals  on  and  communicating  with  trains.    (Addition  to 

18.443.14.) 
14,851  B.T.-H.  Co.  &  Ralph.    Magneto-electric  machines. 
14,864  Gell.    High-frequency  generators. 

October  21,  1915. 
14,881  Colin.    Sparking  plugs. 
14.885  Heenan  &  Froude,  Heenan  &  Walker.    Dynamo-meters. 

14.895  Pedersen.    Magnets  for/of  magnetos.    (Divided  applicition  on  9.054/21,6  15.) 

14.896  Pedersen.     Make-and-break  mechanism  for/of  magnetos.    (Divided  application 

on  9.054  21  6,15.) 
14,897,  14.898  Pedersen.    Armatures  or  cores  for /of  magnetos.    (Divided  application 

on  22.741   19  11;14.  and  9.054/21/6/15.) 
14.915.  B.T.-H.  Co.    (G.E.  Co.,  U.S.)     Leading-in  conductors. 
14,918  Siemens  ti   Halskb  Akt.-Ges.      Production   of   Vacua,  and  means  therfor. 

(14/11  14,  Germany.)* 

October  22,  1915. 
14.941  Pearce.     Electric  and  gas  lamps. 
14,949  Miller.    Automatically  and  sumultaneously  controlling  anti-aircraft  guns  and 

searchlights. 
14.955  Bachelet.     Electro-magnetic  pumps. 
14,965  Brown.    Telephone  headpieces. 

October  23.  1915. 

14.993  CkJNNBR.    Magneto-electric  machines  for  ignition  in  internal-combustion  engines. 

14.994  Walter  McGee  &  Son  &  Walls.    Spooling  machines. 

14.995  Conner.    Contact  making  and  breaking  devices  of  magneto-electric  machbes  for 

ignition  in  internal-c:mbusticn  engines. 
15.008  B.T.-H.Co.    (G.E.Co..  U.S.)    Systems  of  electric  ship  propulsion. 
15,010  Rosenberg.    Telephone  receivers. 


By  E.  H.  Barton. 
By  E.  H.  Tennv. 


NEW  BOOKS  AND  NEW  EDITIONS. 

[Ccpie?  of  the  new  books  mentioned  below  can  be  obtained  post  fre'  from  The  Elec- 
trician Offices  on  payment  of  the  prices  indicated  in  parentheses.  It  is  only  necessary 
to  specify  the  number  when  sending  remittance.) 

WK).  '•  Elementary  l*ractical  Metallurgy  for  Technical  Students."'  By 
.1.  H.  St«nsbie.     38.  M.  net  (.!«<.  lOd.) 

0(»1.  "  Introduction  to  the  Mechanics  of  Fluids. 
O.M.  npt{»n.  4d.) 

(i02.  ••  Te.st   Method.*  for  Steam  Power  Plants." 
ItK*.  ImI.  net. 

I'lO:!.  •■  Ine  Molecular  Volumes  o(  Liquid  Chemical  Compiunds."  By 
(5.  Le  B«».     7».  (ki.  net  (7s.  «M.) 

004.  "CourHo  on  the  Solution  of  Spherical  Trianple  for  the  M;»the- 
matieal  I.,alx>ratory."      Hy  H.  Hell.     2s.  (>d.  net  (2s.  iM.) 

(»<1.*».  "  ('<nir.s«>  in  Fourii'r"s  ,\n.dysis  and  IVriodogram  Analysis  for  the 
M.itlK-p^^tir.ilLilKiratory."     By  Car.«e  and  Shearer.     3s.  fid.  net  (Ss.  lOd.) 

r><K>.   "  Mo<IH  KnKine<'rinp.""     By  H.  Greenly.     58.  net  (5s.  4d.) 

0<»7.  "  .Vnnals  of  the  Solar  Physics  Ob.servatorv,  Cimbridge."  Bv 
J.  B.  Hubrecht.     Vol.  III.,  part  1."  9s.  net  (9s.  4<1.) 

008.  "The  Limitations  of  Science.''  Bv  L.  T.  More.  fis.  6d.  not 
(<V  l(>d.) 

<i<>9.   "  Comtnereial  Prnctice.        By  A.  Sohofield.     2s.  fiti.  net  (2«.  9d.) 

filO.  "■  .\  Tre(«ti!»e  on  Lijiht.""     By  R.  A.  Houstoun.     7r.  fid.  net  (7«.  9d.) 

fill.  "Introductory  Couri«e  of  Practical  Physics."'  Bv  .1.  Mo(T«t. 
1.-.  r>d.(ls.  Od.) 

fil2.  "  Elementary  I>e,ssons  in  Electricity  and  Magnetism."  By  S.  P. 
Thnmpwm.     Newo«lition.     4s.  (Vi.  (4s.  9d.) 

«»13.   ■  ConimerciBl  Theory  and  lYaeticc."     By  W.  Ablwtt.     .3s.  6d. 

(ns/9.i.u 
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COMMERCIAL  TOPICS. 


Tho  Ah  1       f         ^^  ought  perhaps  to  have  written  "  Abuse  on 
fhl  tIi  nh  n  ^^^  Telephone."     According  to  the  new  Statu- 

me  leiepnone.  ^^^^^  Telephone  Regulations,  the  use  of  offensive 
lE,nguage  has  (apparently)  become  so  common  thp.,t  new  rules  have 
h?vd  to  be  introduced  to  protect  women  operators.  Powers  have  now 
been  taken  by  the  Department  to  cut  off  communication  at  once  in 
cases  where  abusive  language  is  employed  by  the  subscriber  or  other 
user  of  the  'phone.  We  feel  strongly  that  the  Department  has  not 
taken  any  too  early  steps  in  this  matter,  for  there  is  no  doubt  that, 
of  late  especially,  the  telephone  service  has,  from  a  variety  of  reasons, 
many  no  doubt  of  which  are  unavoidable,  caused  much  irritation, 
and  a  class  of  user  has  arisen  who  has  come  to  feel  that  his  only 
satisfaction  lies  in  abusing  the  staff,  instruments  and  everything  con- 
nected with  the  telephone.  We  feel  sure,  however,  the  new  statutory 
regulr.tions  will  not  be  emploj'ed  too  rigorously.  There  is  a  time 
when  one  who  is  using  the  telephone  may  be  said  to  reach  whr.t  is 
knt^wn  as  "  the  limit "  of  endurance.  We  hope  prominent  notice 
will  be  given  to  all  subscribers  that  they  must  bear  the  telephone 
burden  along  with  the  other  burdens  of  life,  a,nd  realise  that  the  man 
or  woman  at  the  other  end  is  doing  his  or  her  best  in  the  circum- 
stances. The  war  has  taught  us  many  lessons,  and  if  the  war,  aided 
by  the  new  statutory  regulations,  teaches  us  patience  on  and  with  the 
telephone,  and  especially  courtesy  to  the  female  staff,  there  will  be 
something  to  be  thankful  for.  At  the  same  time  it  will  be  unwise 
for  the  Department  to  assume,  or  to  regulate,  that  the  subscriber 
has  no  rights,  and  perhaps  something  can  be  done  to  "regulate" 
these  also.  Some  time  ago,  we  remember,  there  was  issued  a  Post 
Office  document  setting  out  a  form  of  answers  which  telephone 
operators  were  to  make  to  subscribers  under  specified  conditions. 
Perhaps  the  Department  will  issue,  in  similar  form,  a  list  of  admitted 
expressions  which  a  telephone  subscriber  should  use  under  given 

irritating  circumstp.nces. 

*         *         *         * 

The  An  fpaiac'an  '^^^  abstract  of  the  report  of  H.M.  Trade  Corn- 
Market  missioner  for  New  Zealand  (Mr.  W.  G.  Wickham) 
which    is    given    in    E,nother   column,    deserves 
careful   consideration   from    British   manufacturers.     Although  the 
report  contains  much  that  is  obvious,  it  makes  some  useful  sug- 
gestions for  popularising  British  goods  in  New  Zeahrnd.     The  pre- 
sent is  a  most  opportune  time  for  pushing  our  trade  in  the  Colonies, 
and  especially  in  Austra,lia  and  New  Zealand,  for,  in  addition  to  an 
intensely  anti-German  feeling,  there  is  a  strong  desire  to  help  the 
Mother   Country   and   to   purchase   goods   of   British   manufacture 
wherever    possible.     Our    manufacturers    would    do    well    to    take 
advantage  of  this  state  of  affairs,  for  undoubtedly  there  is  a  great 
future  for  electrical  engineering  in  the  Commonwealth,  and  if  suitable 
steps  are  now  taken  much  of  the  German  trade  in  electrical  supplies 
will  be  captured.     With  some  cheap  Gennan  articles  it  is  impossible 
to  compete,  and  we  agree  with  Mr.  Wickham  when  he  says  that  unless 
we  unbend  and  hustle,  the  whole  trade  will  go  to  the  United  States 
or  some  other  country.     If,  therefore,  Ave  wish  to  expand  our  trade 
and  to  make  our  commercial  relations  with  New  Zealand  and  Aus- 
tralia still  closer,  we  must  bestir  ourselves  and  see  that  no  neutral 
country  reaps  the  reward  to  which  we  are  legitimately  entitled.  ;  Like 


other  Trade  Commissioners  who  have  reported  upon  the  »tatc  of  the 

overseas  markets,  Mr.  Wickham  makes  a  strong  fK^int  of  ' "      "  ' 

United  States  competition  in  the  future,  and  refers  \.->  \ 
endeavours  now  being  made  by  U.S.  manufacturers  to  capture  the 
markets  which  the  Germans  will  most  likely  never  again  have  the 
opportunity  of  occupying,  or  at  least  of  monopoli.sing.  While  we  an- 
conducting  the  war  with  the  utmost  8trenuousne.s3  and  with  the 
fixed  determination  to  win,  we  must  not  overlook  the  fact  that  peace 
has  its  victories  no  less  than  war,  and  that  those  market.s  which  are 
susceptible  to  our  influence  must  be  attacked  at  once,  or  we  shall 
find  when  we  go  to  present  our  goods  that  the  door  is  closer!  to  us. 
Meanwhile  the  British  Trade  Commissioners  are  doing  the  Empire 
good  service  in  putting  the  case  for  increased  ob3er\-ation  before 
British  manufacturers.  The  report  which'appears  on  another  page 
from  the  Canadian  Special  Trade  Commissioner,  ilr.  C.  F.  Ju.st, 
regarding  the  development  of  trade  in  Siberia,  is  also  commercially 
instructive  at  this  time,  and  makes  a  fitting  sequel  to  the  report  of 
Mr.  Wickham. 


Electric  Supply 
Charges. 


Owing  to  the  higher  charges  now  made  by 
electricity  supply  undertakers  much  discussion 
has  taken  place  r,3  to  the  legal  position  of  the 
undertakers  and  their  consumers.  In  the  first  place  it  must  be  borne 
in  mind  that  the  relations  between  the  undertaker  and  the  consumer 
?.re  of  a  purely  contractual  character,  except  that  the  undertaker 
must  not  make  any  charge  in  excess  of  the  maximum  allowed  by  the 
Provisional  Electric  Lighting  Order  under  which  supply  is  given- 
Subject  to  this,  and  to  the  condition  that  the  undertaker  must  not 
give  any  undue  preference,  the  parties  nu^y  make  w  hatever  agree- 
ment they  like.  In  the  early  days  of  electricity  supply  the  Board  of 
Trade  fixed  the  maximum  price  of  current  at  13s.  4d.  i)er  quarter  for 
any  quantity  up  to  20  units  and  8d.  per  unit  beyond,  but  with  the 
cheapening  of  generating  plant  these  figures  were  reduced.  Boforo 
the  war  the  general  rule  was  to  make  the  price  lis.  8d.  for  20  units 
and  7d.  per  unit  after,  although  there  were  some  cases  where  the 
maximum  was  6d.,  and  in  a  few  small  rural  areas  8d.  per  unit  was 
allowed.  One  effect  of  the  war  has  been  to  increase  the  price  of  coal 
and  other  materials  very  much,  and  some  provincial  undertakers 
have  been  obliged  to  ask  the  Board  of  Tra  le  to  allow  an  increase  in 
the  maximum  price  from  6d.  (or  7d.)  to  8d.  per  unit,  and  the  Beard 
have  granted  some  of  these  applications  for  the  period  of  the  war. 
Naturally  this  has  led  to  some  grumblhig.  but  it  must  be  bonie  in 
mind  that  gas,  the  rival  illu'iuiaut,  is  equally  affected  and  the 
burden  of  the  higher  charges  should  be  borne  equitably  by  all  con- 
cerned. In  the  next  place,  we  think  that  consumers  should  jnn 
reasonable  notice  of  an  increase  in  prices,  ;md  intcndmg  consumers 
would  do  well  to  insist  upon  the  insertion  of  a  suitable  clause  in  their 
agreements  providing  for  due  notice  of  any  change  of  price  or  method 
of  charging.  Though  in  the  great  majority  of  cases  due  notiiv  h;is 
been  given,  we  have  come  across  a  few  instances  of  attempts  to  make 
the  increases  retrospective.  This  is  obvicisly  inequitable,  and 
courts  of  law  would  give  no  encouragement  to  this  sort  of  thing. 
Another  point  which  has  arisen  relates  to  power  users  with  a  coal 
clause  in  their  contracts.  It  has  been  found  that,  owing  to  the  in- 
crease in  the  cost  of  materials  (other  than  coal)  and  the  advjuice  in 
wages,  &c.,  the  present  form  of  the  coal  clause  is  not  a  sufficient 
pro^tectlon  to  undertakers.  In  a  few  cases  consximers  have  seen  the 
reasonableness  of  the  denuvnd  for  an  increased  charge,  but  failing 
mutual  agreement  the  imdertaker  must  abide  by  the  tenus  of  his 
contract.  °  ^^■hile  on  this  question  of  increased  charges  we  would  like 
to  impress  upon  municipal  undertakers  the  unwisdom  of  appro- 
priating surplus  profits  to  the  relief  of  n^tes.  For  many  \Tars  we 
have  been  protesthig  against  the  use  of  electric  supply  profits  for 
this  purpose  until  adequate  reserve  and  contingency  fimds  had  been 
formed.  It  is  doubtful  whether  these  profits  should,  under  any 
circumstanccs,  be  voted  in  aid  of  the  general  n-.te.  but  it  is  unfair  to 
consumers  and  to  general  public  to  do  so  until  the  imdertakmg  is  m 
a  somid  financial  condition.  If  supply  authorities  had  had  proi>er 
reserve  funds  thev  would  not  now  be  compelled  to  niise  their  charges 
so  soon  However,  we  hope  that  the  situation  wiU  be  reviewed  in  a 
calm  and  impartial  spirit  after  the  war,  and  that  there  will  be  more 
busmessand  less  politics  thau  we  have  hitherto  had  m  municipal 
affairs. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  the  week  Oct.  24,  1915,  to  Oct.  30,  1915. 


.  In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  (See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Folkestone.— /=rfl«ce .•  Elec.  carbons,  9  pkgs. ;   unenumerated,  46pk6S. 

Cruasby.— Denmark :  Carbon  electrodes,  21  pkes. 

HvsL-L— U.S.A.:   Unenumerated,  13  pkgs. 

Liverpool.— i/.S./l..-  Unenumerated,  167  pkgs.    Spain:  Unenumerated,  152  pkgs. 

London.— £/.5./l.  .■  Elec.  machinery,  £202 ;  carbon  candles,  £50  ;  elec.  lamps.  9  pkgs. 
lamp  parts,  £592 ;  unenumerated,  £1,258—91   pkg?.    Holland-    Elec.  lamps.  £13o0- 
102  pkgs. ;    v/ire  and  cable,  £865:    unenumerated.  £192.     France:    Elec.  lamps,  £300 
carbon  candles,  £733 ;   wire  and   cable,  £31;    unenumerated,  £412    Denmark:    Elec 
machinery,  £21.    //a/y.-  Wire  and  cable,  £1.994.    5«/erfe«.-  Elec.  machinery,  £16;    elec 
lamps,  £275;    lamp  parts,  £41.    Spain:    Unenumerated,  £12. 

Canada. — Unenumerated,  16  pkgs. 

Norway.— Elec.  machinery,  £81 

Switzerland.— Carbon  candles,  £109;  elec.  machinery,  £78;    unenumerated,  £1,109. 

Belgium. — Telephone  materials,  £10. 

Gibraltar.— Old  wire  and  cable,  £150. 

.      EXPORTS. 

To  Australasia.— Auckland :  Elec.  machinery,  £299;  wire  and  cable,  £262' 
unenumerated,  £262.  Melbourne:  Wire  and  cable.  £305:  elec.  machinery.  £41  :  elec. 
glow  lamps,  £496;  unenumerated,  £1,173.  Sydney:  Elec.  machinery,  £157;  wire  and 
cable  £722;  unenumerated,  £2,667.  Wellington:  Elec.  m?.chinery,  £21-  wire  and 
cable,  £5,404 ;  unenumerated,  £2,651.  Brisbane:  Elec.  machinery.  £186;  unenumer- 
ated, £353.  Chrislchurch:  Unenumerated,  £127.  Dunedin :  Wire  and  cable,  £245; 
unenumerated,  £29.  Hobart:  Elec.  machinery,  £36;  unenumerated,  £38.  Lyitelton : 
Unenumerated,  £233.  Adelaide:  Wire  and  cable,  £120;  unenumerated,  £183. 
Fremdntle:  Wire  and  cable,  £105 ;  unenumerated,  £24.  Launceston:  Unenumeratf  J. 
£23.  Inuercargill:  Elec.  machinery,  £32.  Mackay:  Unenumerated.  £8.  ."■JewcasH'- : 
?JS^-  "l?chmery,  £157.  Perth:  Unenumerated,  £22.  Wanganui :  Wire  and  cable, 
£891.     Tou/nsvitle:   Unenumerated.  £29. 

Africa.— Durban:  Elec.  machinery.  £16;  unenumerated,  £722.  Port  Elizabeth: 
Lnenumerated,  £71.  Cape  Town:  Elec.  machinery.  £13;  unenumerated.  £722. 
Delagoa  Bay:  Unenumerated.  £10.  East  London:  Unenumerated,  £55.  Mombasa: 
Eiec.  machinery,  £90.  Napiei  :  Elec.  machinery,  £93  ;  unenumerated.  £46.  Zanzibar: 
Unenumerated.  £63. 
EGVFT.—Po'lSaid:  Unenumerated,  £13. 

South  and  Central  America.— Buenos  Ayres  •  Wire  and  cable,  £543;  elec.  mach- 
inery, £2.225;  telegraph  material.  £115;  unenumerated,  £2.389.  Valparaiso:  Wire  and 
cable,  £253.  Rio  de  Janeiro:  Unenumerated.  £18.  Pernambucc:  Elec.  machinery. 
£424;  unenumerated,  £160.  Monte  Video:  Wire  and  cable,  £86.  Roso.rio:  Un- 
enumerated. £228. 

\J.S.A.-New    York:    Elec.  machinery,   £107;     unenumerated.  £32.      Philadelphia: 
Unenumerated,  £96. 
Cauada.-  Montreal :  Unenumerated.  £18.     Vancouver.  B.C.:   Unenumerated,  £59. 
HoLLAtiD.-  Amsterdam :  Wire  and  cable,  £489 :  else,  machinery, £194;  unenumerated. 
£132.    Rotterdam:  Wire  and  cable,  £652;   elec.  machinery,  £145;   unenumerated,  £769. 
Bergen:   Unenumerated.  £143. 

^.,^^MN.— Barcelona :    Elec.  machinery,  £34  ;   unenumerated,  £56.    Cadiz:    Elec  fans, 
£378.     Carthavena:   Unenumerated.  £2.400. 

Italy.   -/Va/;/«.-  Unenumerated,  £97.    Genon:   Unenumerated,  £181. 
Portugal.— Z.;'5.'io/j  •   Wire  and  cable.  £1.679. 

India,  Ceylon,  I ndo-China  and  Straits  Settlements.- flow*ay.-  Elec.  machinery, 
£188:    unenumerated,  £668.     Calcutta:    Elec.   machinery,   £1,113;     elec.  glow  lamps. 

13,650  (No.);    wire  and  cable,  £298;  unenumerated.  £936.     Madras:   Elf- -'-'•rv 

£37;   unenumerated,  £1.044.    Ceylon-   Wire  and  cable.  ?1 42  ;   elec.  mad  .J 

unenumerated,  £267.     Singapore:  Elec.   machinery.   £237.     Karachi:    U:  "d. 

£23.    Bankoh:   Wire  and  cable.  £1 10  ;   unenumerated.  £89.     Penang :   Unenumerated. 
£35.     Port  Swetlenham  :    Unenumerated.  £189.     /?r7njoan.-  Unenumerated.  £267. 
China.     5/.'3w,e/"J/.'  Unenumerated.  £641.     Tientsin:   Unenumerated.  £18. 
Japan.      Yokohama:    Unenumerated.  £31.     Nagasaki:   Elec.  machinery.  £459. 
West  hirjiES.     Bntavia :   Wire  and  cable,  £141. 
Malta. — Unenumerated.  £24. 
Girkaltar.— Unenumerated,  £42. 
New  Guinea.— /^ or/  Moresby:  Unenumerated,  £9. 

Frauce.-  Boulogne:  Unenumerated.  £31.  Dieppe:  Unenumerated .  £30.  Havre 
Elec.  machinery,  £72.     Dunkirk:    Unenumerated,  £34. 

FOREIGN  GOODS  (duty  paid  and  free). 

Hong  Kong:    Unenumer..lfd.  £195.     Bombay:    \Ju<:-...'-.k- .A<-,i    £38     Sydney-    Un- 
enumerated. £63.     lVW//>i/;'M«.-  Unenumerated,  £28.  •  ■  .•   Unenumerated,  f" 
Calcutta:    Unenumerated,  £22.      Christchurch;  Uni:  £26       Lurbnn  -    U- 
enumerated,  £24.     .Yelhnurnc:  Unenumoratod.  £56.    bhdr.ihui:  Untnumerated, £1,772. 

IN  TRANSIT. 

Melbourne:    Elec.  lamps,  £264. 

FOREIGN  FREE  GOODS  (intorcd  in  transit  or  through  Hills  of  Ludinp). 

Adelaide:  Unenumerated,  £34.    Melbourne:  Un»ntnnerat«d.  £230. 

Note. — The  larpe  nttinbcr  of  itonm  in  thcw  ofTicinl  rrttirnK  undi-r  thn 
misleading  lirading  '•  uiuMnimcraled  '  relate  to  what  in  descrilx-d  ns 
"  electrical  goods  "  and  "  electrical  materials." 


Ill 

ELECTRICITY  SUPPLY. 


Vh 


BANKRUPTCIES,  &c. 

laims  figiiins  .Tames  \\m.  ami  'J'oni  Whitukrr  Taftrrsftll.  rloo- 
trioal  engiiuH'r.s  Kiniberloy-road.  Willc-Jfleniauc.  I>»nfli>ii.  X.W..  an> 
to  be  sent  by  Nov.  l.'i  to  Mr.  E.  .■<.  (Jrev.  linnkrnptevbuiiding.s 
Ix)n(lon,  W.C. 

Claims  against  Ch.'is.  Heliyer  IVar.'son  (trading  •"'''  lVar»«iii  *  <"o. 
and  as  the  M.O.A.  Knghieering  Co.).  clertriral  rnginerrs.  Ar..  .'i\.\. 
M<isley  street  and  Stockton-strct,  Manrlirstrr,  and  4.  MftiiclM-«trr- 
road.  \\y,h>.  are  to  be  .oent  by  Nov.  19  to  Mr.  A.  YcarJev,  27,  Bmicn. 
uosc-stivot,  iluiK'hcster. 


EXTENSIONS. 

Belfast. — Messrs.  Workman,  Clark  i:  Co.  have  been  authorised  to 
erect  a  .small  jxjwer  house  near  the  Thompson  gra\-ing  dock. 

Birmingham. — At  the  meeting  of  the  Electric  .Supply  Committee 
last  week  it  was  rejjorted  that  the  tcmiwrary  station  at  Xechells 
\^ould  be  completed  in  about  three  weeks.  .S 

With  this  tompjrarj-  station  in  operation  the  committee  hope  that  the 
difficulties  in  regard  to  tlic  supplj-  of  electric  current  will  cease,  but  they 
a})pc-al  to  consumers  to  adopt  a  policy  of  economy  during  the  next  three 
weeks,  fspccially  Iwtwcfn  o  and  7  o'clock.  By  doing  so  tliey  will  help  the 
department  materially  to  maintain  a  steady  supply,  and  there  will  be  no 
fear  of  an  interruption  such  as  occurred  recently. 

Bradford. — On  Friday  last  a  .5,O0iO  kw.  turbo-generator  and  two 
l,oOU  kw.  rotary  converters  at  the  Valley-road  electricity  works  were 
started  ujj  in  the  pre.sence  of  members  of  the  Electricity  Committee, 
officials,  contractors  and  guest.s.  The  latter  included  Mr.  Blackman 
of  .Sunderland,  a  former  borough  electrical  engineer  of  Bradford, 
and  Mr.  W.  B.  Woodhouse,  of  the  Yorkshire  Electric  Power  Co. 

Mr.  .1.  Haley,  chairman  of  the  Electricity  Committee,  who  conducted 
the  jtarty  over  the  works,  formally  started  the  new  turbo-generator, 
which  has  been  named  "  Kathleen  Haley."  One  of  the  rotan,-  converters 
was  .started  by  Mr.  .John  Hoyle  (deput}--chairman  of  the  Committee),  and 
the  other  by  Aid.  A.  Peel. 

Luncheon  was  afterwards  served  in  the  Banqueting  Chamber  of  the 
Town  Hall,  Mr.  Haley  presiding.  After  the  loyal  toasts  the  Lord  Mayor 
(Aid.  (;.  H.  Robinson)  ])roposcd  "The  Electricity  Department  and  its 
Xew  Plant."  While  he  knew  little  about  electricity,  he  claimed  to  know 
something  about  the  commercial  part  of  the  undertaking.  In  Bradford, 
where  they  had  the  first  municipal  electricity  undertaking  in  the  country, 
they  felt  pride  in  having  been  pioneers  in  the  work.  Having  given  a 
sketch  of  the  history  of  electricity  supply  in  the  city  he  said  he  did  not 
think  that  the  ])resent  installation  was  going  to  meet  the  constantly 
growing  demand,  and  during  the  next  12  months  the  Committee  would 
have  to  consider  the  question  of  making  further  extensions.  As  showing 
the  great  economics  in  steam  consum]ition  which  had  been  effected,  he 
stated  that  on  chaniring  from  high  speed  to  slow  s])eed  there  was  a  saving 
(if  20  j)er  cent,  in  coal,  when  turbos  were  put  in  there  was  a  further  saving 
of  1  r>  ))er  cent.,  and  he  was  told  that  the  set  started  that  day  would  effect  a 
saving  of  12  i)er  cent.  The  total  works  cost  per  unit  was  in  1885  2-24d.,  in 
HtlO  (»o82d.  and  last  year  0  •.526d.  The  average  price  obtained  per  unit  for 
current  .sold  was  4  807(1.  in  ISf).'},  and  last  year  (when  the  works  made  their 
biggest  jirofit)  11 4(1.) 

In  reply,  the  Chairman  ])aid  a  tribute  to  the  great  services  o(  the  Lord 
.Mavdr  during  the  1 1  years  that  he  had  been  chairman  of  the  Committee. 
.\)M)ut  two  years  ago  there  was  a  keen  controversy  about  the  proposed 
purchase  of  a  tin  bine  in  Berlin.  After  a  visit  to' Berlin,  a  deputation 
returned  with  the  information  that  much  more  favourable  steam  con- 
sumiition  could  be  obtained  at  10  jier  cent  less  cost  tlmn  the  l>est  Engli.sh 
tender.  The  Committee  tlionght.  therefore,  that  they  wt^re  only  doing 
their  duly  to  the  ratejiaycrs  in  acce])ting  the  tender  for  the  Cerman 
niaehine.  Whether  the  (Jermans  would  have  kept  their  contract  faith- 
fully could  not  l)e  known  now.  but  safeguards  had  Ix^n  demanded  and  it 
had  Ikcu  determined  to  keep  thent  rigidly  to  their  contract.  Mr.  Roles 
was  in  l/uidon  actually  on  his  way  to  jierlin  when  the  war  broke  out.  In 
(•onse.jiience  of  the  war  they  had.  of  eour.se.  to  Ix^gin  again,  and  the 
hrjti-li  Weslingluuise  Co.  seeured  the  contract,  and  had  carried  it  out 
\  <  ry  sal  isfaef  orily.  The  whole  of  the  scheme  was  to  cost  alxiut  £80.000. 
During  the  past  year  the  department  had  been  taxed  very  seriously. 
Only  that  week  an  arrangement  had  been  come  to  for  the  giving  of  a 
hujiply  havmg  a  maximum  demand  of  at  least  1,000  kw.  for  the  operation 
of  eUyfric  fiirnaee-s  wliieh  it  was  antiMpattMl  would  1k'  used  for  24  h(»urs 
I"'  'round.     Dumb  Mills,  in  which  over  2(i.<KKt  spindles  were 

^"  '  \sere .ilso  to  be  run  by  <lectric  power,  and  the  u.so of  eliHitric 

jMiwer  in  the  textile  trade  generally  wa.s  constantly  growing.  l>omestio 
eonsuniern  were  alao  increasing.  The  only  case  where  dt  '  -  nt  wan 
not  takinu  place,  ns  michi  hive  lieen  exp(H>t(Ml,  was  in  (  i  with 

'']''  '  f"'*"  hen-  ^e.  where  high  speed  was  not 

■''  'dt  of  M;  ;  .iiid  not  of  the  machine.     As  ■ 

he  eo'dd  testify  to  the  .nat isfactory  way  in  which  the  extrnsion  had  been 
c«rri<><l  on  and  the  gix.d  work  the  contractors  had  ptit  into  the  r 
had  confidenee  in  the  future  rapid  LTowth  of  the  department,  ai 
it  grew  the  N-tt.  dd  Ix- fc-  "     dth  and  well 

Mr.  W,  B    \\  ,     .^vho  I.  i  for  the  giT 

twccn  the  CorjKtration  and 
..  fd  that  to  give  a  •^"'■-f"'-'"'"* 
It  Miiist  lie  done  on  a  largo  scale.   His  com 
C«r|>oration.  and  he  hoped  they  i-      '  ' 
eliTtricity  was  use*!  for  jniwer  ]■ 
Ix'  in  the  Hi 

A'''     ^     I  "    the  toast  of  "The  Contractors, 

Li^  •   the  British  Westigtihouse  Co.,  and  Mr 

re]'i      . 

Aid.  .1.  Hayhurst  propose*!  "The  Engineer  and  StJifT."  and  paid 
warm  tribute  to  the  good  work  of  Mr.  Rolee.     Importaut  scrvicM  hi 
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been  rendered  by  engineers  in  general  and  by  those  who  had  served  at 
their  electricity  works  in  particular.  20  per  cent,  of  the  men  had  entered 
the  fighting  services  ;  they  were  a  great  credit  to  the  department,  and 
it  was  to  be  hoped  that  all  would  return  safe  and  sound. 

Mr.  T.  Roles,  city  electrical  engineer,  acknowledged  the  toast.  He  was 
happy  to  have  on  his  staff  a  band  of  enthusiasts  who  considered  duty 
their  first  consideration. 

Ipswich. — An  Inquiry  was  held  here  last  week  inter  the  Council's 
application  for  sanction  to  borrow  £3,100  for  the  installation  of  coal 
bunkers  and  coal-handling  plant  at  the  electricity  supply  works. 

Mr.  A.  Moffat  (assistant  town  clerk)  outlined  the  circumstances  which 
had  led  to  the  application  for  the  loan,  and  the  inspector  (Mr.R.H.Bicknell), 
having  received  formal  information  from  the  officials,  visited  the  station. 

Shoreditch  (London).— The  L.C.C.  has  agreed  to  sanction  the 
Borough  Council's  application  to  borrow  £1,500  for  new  services, 
subject  to  the  expenditure  thereunder  being  limited  from  Ma^rch  last 
until  the  termination  of  the  War. 

Stoke-on-Trent. — Last  week  the  Council  decided  to  apply  to  the 
L.G.  Board  for  sanction  to  borrow  the  further  sum  of  £1,000  to  cover 
expenditure  for  the  six  summer  months,  and  for  £1,000  to  cover 
prospective  expenditure  on  distributmg  mains  to  the  end  of  the 
financial  year,  against  the  balance  of  sanctions  already  approved 
by  the  Board. 

Wolverhampton. — The  L.G.  Board  notify  that  they  are  not  per- 
pared  to  sanction  a  loan  of  £5,000  to  defray  expenditure  on  ordmary 
extensions  of  electricity  mains,  but  they  will  raise  no  objection  to  the 
proposed  expenditure  of  £1,365  for  affording  a  supply  of  electricity  to 
certain  firms  engaged  on  war  work. 


GENERAL. 

Barking. — The  Council  have  concluded  negotiations  for  a  loan  of 
£13,654  for  electricity  works  extensions  at  4J  per  cent.,  with  a  pro- 
curation fee  of  IJ  per  cent,  (including  stamps),  the  mortgage  to  be 
fot  10  years  certain. 

Bermondsey  (London). — The  Electricity  Committee  reports  having 
given  instructions  for  an  application  to  be  made  for  the  release  of 
Sergt.  W.  Allis,  London  Electrical  Engineers,  who  is  willing  to  return 
to  his  wotk  of  meter  tester.  &c. 

BoHon. — Last  week  the  borough  electrical  engineer  (Mr.  W.  J.  H. 
Wood)  gave  an  interesting  address  on  the  new  power  station  to  the 
niembers  of  the  local  Property  Owners'  and  Ratepayers'  Association. 

Having  dealt  with  the  economic  and  hygienic  effects  of  centralising 
power  supply,  he  said  it  would  be  interesting  to  know  what  would  be  the 
result  if  for  some  reason  the  electricity  department  suddenly  ceased  to 
exist.  He  said  that  the  large  engineering  works  in  the  town  and  several 
of  the  cotton  mills  and  bleachers  would  be  completely  stopped,  putting 
thousands  of  hands  out  of  work.  There  would  even  be  a  shortage  of 
bread,  as  a  number  of  bakers  worked  their  machinery  by  electricity  ; 
butchers  and  users  of  refrigerating  machinery  would  be  seriously  incon- 
venienced ;  the  picture  palaces  and  places  of  amusement  would  be  shut 
down,  not  to  mention  the  majority  of  the  shops,  and  at  least  3,000  houses 
would  be  in  darkness  ;  and  last,  but  not  least,  the  whole  of  the  tramway 
system  would  conie  to  a  standstill.  The  new  power  station  was  well 
situated,  equipped  with  modern  and  most  efficient  plant,  and  was  naturally 
able  to  generate  electricity  at  a  very  much  lower  rate  than  was  possible 
at  Spa-road.  Two  turbines,  each  of  5,500  h.p.,  built  by  Messrs.  Musgrave 
&  Sons,  had  been  installed.  The  capital  expended  was  £130.000,  and 
of  that  sum  £95,000  represented  contracts  let  to  local  firms.  The  altera- 
tion necessarv  to  the  system  of  distribution  and  the  sub-station  scheme 
involved  a  £23,000  further.  The  capital  cost  of  the  Back  o'th'  Bank 
power  station  only  amounted  to  £15.  2s.  per  kilowatt  of  plant,  but  that 
of  Spa-road  station  was  £28.  3s.  per  kilowatt.  There  were  over  4,000 
different  consumers  (including  many  engaged  on  munition  work)  to  whom 
the  department  was  responsible  for  supplying  energy. 

Brighton. — The  chief  engineer  and  manager  of  the  electric  supply 
dejiartment  (Mr.  John  Christie)  reported  to  the  Lighting  Committoo 
last  week  that  74  of  the  staff  of  190  had  temporarily  left  to  jom 
H.M.  Forces. 

Mr.  Christie  pointed  out  that  the  loss  of  so  many  of  the  best  men  had 
made  it  most  difficult  for  the  supply  to  be  carried  on  with  reasonable 
efficiency  and  reliability.  The  last  two  men  who  joined  did  so  without 
giving  notice,  and  as  one  of  them  was  due  for  night  duty  it  involved  his 
mate  (who  should  have  been  relieved  at  midnight)  working  16  hours  on 
end.  He  therefore  suggested  that  a  resolution  should  be  passed  that,  in 
future,  no  further  employes  from  the  department  should  be  allowed  to 
enlist  without  giving  reasonable  notice,  and  that  failure  to  do  so  would 
entail  forfeiture  of  their  claim  to  an  allowance. 

The  Committee  resolved  that  Mr.  Christie  be  authorised  to  inform  the 
Employes  of  the  undertaking  that  in  future  no  allowance  will  be  made 
by  the  Corporation  to  dependants  of  men  joining  H.M.  Forces  unless  such 
toen  first  obtain  the  consent  of  the  engineer. 

Chester. — The  electrical  enguieer  (Mr.  S.  E.  Britton)  reported  to 
the  Electricity  Committee  that  he  had  interviewed  several  bulk 
supply  consumers,  who  acknowledged  the  necessity  of  the  price  of 


electricity  being  increased,  but  objected  to  the  increase  being  iiome 
only  by  the  bulk  consmners.     It  was,  th*^     '  ■      •    •         v 

the  25th  prox.  the  charges  for  elcfitricit; 
be  increased  15  per  cent.,  and  that  the  notices  of  the  alteratioiui  be 

given. 

Middlesbrough.— The  Council  have  authorise*!  altcrationn  at  th« 
electricity  works  to  enable  the  whole  of  the  supply  to  be  taken  from 
the  Cleveland  &  Durham  Electric  Power  (,'o. 

Thr;  alterations  to  the  cables,  &c.,  will  cost  £270,  and  will  obviate  the 
jiroposcd  installation  of  a  large  bfjostor  at  a  cost  of  ilj)l)t>.  It  will  (foaMr 
th(!  department  to  dispense  with  the  services  of  an  engine  drirer,  a  stoker, 
a  switchboard  attendant  and  three  labourers,  thus  effcctinj;  a  urinf  of 
£508  a  vear. 
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Edinburgh. — On  the  recommendation  of  the  Cleaning  and  Lighting 
Committee  the  Council  have  decided  to  cmjiloy  the  .street  arc  lamps 
between  6  and  8  a.m.  during  the  winter  month.s. 

Electricity  in  Colliery  Work. — Last  week  Harrington  Councii 
granted  the  application  of  the  Workington  Iron  &  Steel  Co.  to  carrj- 
under  the  roadway  near  the  level  crossing  at  Lowca  their  electric 
cables  for  supplying  electricity  at  the  siduigs  on  the  L.  8c  N.W. 
Railway,  and  to  sui)j)ly  power  to  the  bottom  of  Lowca  brow  for  their 
beck  pump. 

Gloucester. — Last  week  the  Council  adopted  a  recommendation  to 
apply  for  sanction  to  borrow  £25,000  for  extensions  of  the  generating 
plant  in  order  to  give  a  supply  of  electric  current  for  power  and  light- 
ing to  the  Gloucester  Paper  Mills  (Ltd.). 

Perth. — The  Corporation  have  sanctioned  the  extension  of  the 
electric  supply  cables  to  the  works  of  Messrs.  John  Moncrieff  (Ltd.). 


TRACTION   NOTES. 


Edgware  &  Hampstead  Railway. — The  Board  of  Trade  have  ex- 
tended for  one  year,  from  Aug.  7,  1915,  the  time  limited  by  the 

Edgware  and  Hampstead  Railway  Act,  11)12.  for  the  of  the 

powers  for  the  compulsory  purchase  of  lands  and  ea-  -  ;4Utho- 

rised  by  the  said  Act. 

Hackney  (London).-— The  question  of  tlie  relative  economy  in 
buying  horses  or  purchasing  a  motor  vehicle  for  the  Highways 
department  was  recently  discussed  by  the  Council,  and  the  recom- 
mendation to  purchase  additional  horses  was  referred  back. 

Liverpool.— About  1,300  employes  of  the  tramways  department 
(or  50  per  cent,  of  the  total)  have  joined  H.M.  Forces,  and  300  others 
are  working  on  munitions. 

Manchester.— The  fonnal  optuing  of  the  Hyde-road  tramcar  shetl 
extension  and  new  stores  took  place  on  the  27th  ult. 

The  extension  provides  additional  accommodation  for  90  cars,  ana 
there  is  also  a  three-storey  building  for  the  storage  of  materials  and  tqmy- 
ment.  The  area  of  the  sheds  and  buildings  covered  by  roofs  is  now  lOi 
acres,  and  the  total  cost  of  the  land  and  buildincs  is  £277.000. 

The  Lord  Mayor  said  the  acquisition  of  the  Hyde-road  site  might  N» 
regarded  as  providential,  because  it  had  proved  so  serviceable. 
the  fact  that  the  Committee  were  held  up  to  ridicule  at  the  tim. 
purchase.     The  development  of  their  tramway    k.idertaking  was  one  of 
the  most  wonderful  of  municipal  enterprises  in  the  kingdom,  and  it  was 
a  triumph  of  organisation. 

Subsequenty  the  party  had  luncheon  at  the  tramway  • 
Bowes  presiding.  Piesentations  were  made  to  Aid.  Bowes  ,uid 
(who  has  been  a  member  of  the  IVamways  Committtv  fnm  ' 

In  repH'  to  a  voie  of  thanks.  Aid.  Bowes  said  that,  "n^'''"  ^■•-  .,,  '  , 
guidance.'aided  bv  their  inestimable  general  manager  (Mr.  J.  M.  MoUroy  , 
the  work  of  the  department  had  doubled  in  every      -  ,         ■         zbt 

years  of  liis  chairmanship.     £15.W0  had  been  c-v  ""^ 

on  their  tramway  cars. 

Women  Conductors  and  Drivers.— Leeds  Corix^ration  have  en- 
gaged 150  women  conductors,  and  50  startoil  work  on  the  tramcare 

on  Friday  last.  .  .  .   ^  .-       u 

Burnlev,  Liverpool.  West  Hartlepool  and  Rochdale Co'-.^-^rwm.is have 

resolved  "to  appoint  wtunen  tramcar  conductors,  and  '"^  *V[!! 

being  invited.  On  the  London  United  Tramways  women  are  aiM>  to  be 
utilised  as  conductors.  i    .    •       ■•  •• 

At  Glasgow  a  number  of  women  who  cxprcsscil  thoir  w  -  to 

become  tramcar  d  ive  s  begun  training  on  Monday.     No  -        to 

employ  wonum  as  drivers  has  been  come  to,  but  it  is  reganleil  a.s  probal^le 
that  after  a  course  of  training  uianv  of  the  applicants  \Cill  be  accepted  as 
capable  of  undertaking  the  work. 


-  >n 


180 


THE  ELECTRICIAN,  NOVEMBER  5,  1915. 


EMPIRE   NOTES. 


Australasia. — British  Manufacturers  and  the  Xew  Zealand  Market. 
H.M.  Trade  Commissioner  for  Xew  Zealand  (Mr.  W.  G.  Wickham) 
says  in  his  report  for  1914  : — 

Samples  of  German  liardware  have  been  sent  to  the  United  Kingdom 
in  the  past  and  circulated  in  manufacturing  centres,  but  he  (Mr.  Wick- 
ham) has  not  heard  of  any  effective  attempt  having  been  made  to  com- 
pete with  the  goods.     Many  of  the  German  goods  are  little  more  than 
cheap  imitations  of  Biitish  makes,  and  it  is  doubtful  whether  it  is  desir- 
able for  the  United  Kingdom  to  lower  its  standard.     There  are,  however, 
articles  of  utility  supplied  from  Germany  that  are  good,  well  finished  and 
cheap,  and  whicli  United  Kingdom  manufacturers  do  not  make.     When 
the  manufacturer,  further,  refuses  to  ])arcel  and  j)ack  his  goods  as  his 
customers  require  he  is  simply  jjutting  himself  out  of  the  market.     If  the 
British  manufacturer  does  not  unbend  and  hustle  the  whole  trade  will  go 
to  the  United  States  or  any  other  country  which  will  meet  the  require- 
ments of  buyers.     British  goods  are  almost  invariably  more  expensive 
and  in  most  cases  of  better  quality  than  others,  and  if  the  makers  are  un- 
willing to  reducf!  the  quality  they  must  cither  reduce  the  cost  or  convince 
the  j)ublic  that  it  is  advantageous  to  buy  the  more  expensive  goods.     As 
much  time,  brains  and  energy  should  be  employed  in  producing  economies 
in  packing  and  shipping  as  in  reducing  cost  of  manufacture.     Several 
cases  could  be  instanced,  notably  in  pottery  good.s,  such  as  insulators, 
&c.,  where  British  manufacturers,  beaten  on  price,  have  attributed  it  to 
higher  labour  cost,  whereas  it  was  obvious  that  smaller  .scale  of  production 
was  the  important  factor.     Also  manufacturers  must  arrange  to  be  able 
to  deliver  from  stock,  or  else  lose  orders.     The  retailers'  policy  is  usually 
to  get  something  cheaper  than  competitors,  and  to  j)ush  goods  solely  oli 
price.     Manufacturers  should,  therefore,  consider  what  can  be  done   to 
jiromote  the  sale  of  their  goods  in  spite  of  their  being  more  costly  than 
others.     Mr.   Wickham  suggests  that  the  British  manufacturer  should 
(1)  give  the  retailer  special  inducements  to  push  his  goods  bj-  allowing  a 
good  discount ;    (2)  make  the  goods  popular  with  the  shop  assistant  by 
studying  his  convenience  in  parcelling  and  labelling;    (.3)  save  the  retailer 
mo.st  of  the  work  of  "  talking  "  the  goods  up  by  sujjplying  him  lilterallv 
with  leallets  giving  the  selling  j)oints  and  merits  ;    (4)  stimulate  the  de- 
mand by  sj)ending  money  on  advertising  ;    (.'>)  put  goods,  at  his  own  ex- 
pense, on  show  in  shops  and  wholesale  showrooms,  of  a  better  quality 
than  there  is  any  obvious  demand  for  ;    and  (G)  see   that   his  agents 
thoroughly  understand  the  selling  points  of  his  goods  and  are  keen  to 
push  them  in  spite  of  ))ricc. 

Manufacturers  must  realise,  says  Mr.  Wickham,  that  merchants  and 
retailers  do  not  care  what  goods  or  whose  goods  they  sell,  and  that  they 
will  handle  those  which  they  can  dispose  of  with  the  minimum  of  troubled 
The  vicc-])resident  of  the  N.S.W.  Legislative  Council  (Mr.  Fitzgerald), 
in  moving  the  second  readinjr  of  the  (Sydney)  ("ity  and  Sulturban  Kleetric 
Railways  Hill,  jioiMted  out  that  in  the  metropolitan  area  (he  ])o|)idatioii 
was  about  8()0,(M)(».  The  |)ri)l)lciii  of  eomniuiiieat  ion  between  iUv  north 
and  south  shores  of  the  harbour  was  held  in  contemplation  throughout 
the  present  .scheme.  The  corollary  of  tlu^  scheme  would  be  the  building 
of  the  North  Shore  bridge.  That  would  be  a  matter  for  the  (Jreater 
Sydney  Council,  if  created,  acting  in  co-operation  with  the  (Jovernment 
and  the  Railways  Commissioners.  He  thought  (Ik-  bridge  would  be 
erected  in  five  years. 

The  Victorian  railways  (h-partnient  has  entered  into  a  e<)n(ract  wi(h 
the  Klectrio  Supply  Co.  of  Victoria  to.Hupj)ly  elec(rical  energy  for  driving 
the  de[)artment's  workshops  at  ISallarat  and  Bendigo. 

liobart  (!as  Co.  have  confirnu'd  (he  preliiiiin  iry  atrreemeiU  for  the  snie 
to  the  hydroelectric  dei)artment  of  the  State  of  all  thf  company's  elec- 
trical plant,  machinery  and  contracts,  for  £108,000. 

Canada. — The  Inii)ori.il  Trade  CdnTsjxJiideut  at  Tonmlv)  (.Mr. 
F.  W.  Field)  say.s  that  junong  (lie  articles  whicli  are  now  beuig  made 
ill  Canada  as  a  result  of  the  disturbance  of  the  imiwrt  trade  by  the 
war,  arc  higlj  carbon  and  nianganoso  Ktool,  niolylulonuni.  zinc,  steel 
drums,  |)yronie(ers,  <lra\Mi  tungsten  wire,  ai(  iMnul;',(<)rs,  sand  blast 
apparatus,  light  metal  wares,  glass,  &c. 

Canadian  maiuifacturers  have  also  increased  their  proiiiiction  vl  goocN 
which  have  been  manufacturetl  in  Canada  for  some  years.  This  applies 
to  tungsten  lamps,  carbon  electrodes,  carbides,  hardware,  &e. 


FOREIGN  NOTES. 


Argentina.  — .\  decree  lias  been  issued  authorising  Sonore.s  IViro 
A.  Barros  and  .lose  Isae  to  establish  a  jmblie  telephone  service  in 
Coniodoro  Hivatiavia  and  the  neighbouring  district*.  The  eonce.s- 
sion  is  for  ;{()  yeans. 

The  Supreme  Court  of  the  Nation  has  given  judgment  in  the  net  ion 
l)r()ught  by  the  Cia  Alemana  Transatlantica  de  Klectrieidad  against 
Moron  Munici]>ality.  The  munieip.dity,  in  accordance  with  n  dcx-n^e  of 
the  Govenuncnt  of  the  Province  of  Baenos  Ayres,  decl.ircd  void  a  contract 


made  with  the  company  in  1906  for  public  lighting  for  20  years.  The 
company  brought  an  action  before  the  Supreme  Court  of  the  Province 
which  decided  in  their  favoiu",  declaring  the  concession  valid,  and  this 
judgment  has  now  Ijeen  upheld. 

The  Provincial  Government  of  Buenos  Ayres  propose  to  establish  an 
electrical  power  hou.se  at  La  Plata,  chiefly  to  supply  light  to  Government 
offices.  The  plans  have  been  prepared  by  Engineer  Kreutzer,  on  the 
basis  of  the  good  results  obtained  from  internal  combustion  petroleum 
motors  at  the  new  waterworks  in  the  Saavedra  Park.  With  coal  fuel  the 
total  cost  of  raising  1  cubic  metre  of  drinking  water  (exclusive  of  cost  of 
staff)  was  2-863  centavos.  With  petroleum  motors  the  cost  was  reduced 
to  0-52  centavos,  representing  an  annual  saving  of  $129,330  m  n.  The 
engineer  considers  that,  utilising  petroleum  motors,  $300,000  m  n.  will  be 
required  to  transform  partially  the  existing  machinery,  which  will  result, 
with  the  new  installation,  in  an  annual  economy  of  $130,000  in  the  cost  of 
the  water  supply.  By  operating  the  electric  power  house,  in  conjunction 
with  the  water  supply  scheme,  the  electric  current  should  thus  cost  3  cents 
j>er  unit,  which  will  mean  a  reduction  of  the  annual  expenditure  on  this 
account  in  Government  buildings  from  $96,000  to  $11,796.  Current 
could  be  profitably  supplied  to  private  consumers  at  a  rebate  of  50  per 
cent,  on  the  existing  tariff. 

The  Buenos  Ayres  Municipal  Intendancy  has  reported  favourably  to 
the  Municipal  Commission  concerning  an  application  recently  made  for 
the  organisation  and  exploitation  of  a  new  telephone  service  within  the 
city  radius.  It  is  suggested  that  the  period  of  concession  should  be  10 
years  instead  of  the  30  a.sked  for,  renewable  for  a  second  10  years  at  the 
option  of  the  municipality,  that  the  concessionaire  be  required  to  pay  a 
royalty  of  6  per  cent,  of  gross  receipts  during  the  first  10  years  and  12  per 
cent,  during  the  second  10  years,  and  that  the  cables  be  overhead  with 
the  exception  of  those  from  one  square  to  another. 

China.— A  consular  report  states  that  extra  cost  of  war  insurance 
seriously  affected  busmess  at  Canton,  but  the  subsequent  reduction 
of  war  insurance  enabled  business  with  the  United  Kingdom  to  be 
resumed. 

In  many  cases  German  firms  wore  unable  to  fulfil  contracts  and  these 
were  in  some  instances  placed  elsewhere,  notably  some  for  electric  plant 
in  Canton. 

Imports  into  Canton  in  I9I4  included  electrical  material  valued  at 
£18.602  (compared  with  £15,138  in  1913  and  £11,1L4  in  1912),  scientific 
instruments  £3. 2.38  (against  £5,188  and  £3,740),  and  railwav  plant  and 
materials  £ll,(i25  (£5,877  and  £2,362). 

Italy. — The  latest  bulletin  of  tlie  British  Chamber  of  Commerce  in 
Italy  contains  an  article  calling  attention  to  the  present  opiwrtunity 
for  an  extension  of  British  trade  in  ItaiN'. 

It  is  stated  that  there  is  an  opening  for  all  branches  of  British  enter- 
prise, and  it  is  desirable  that  the  ground  should  ho  strenuously  prepared' 
by  British  firms  ;  otherwise,  when  peace  has  been  declared,  the  Clermans 
and  Austrians  will  jiick  up  their  old  connections  too  easily  and  regain  the 
lost  ground.  Their  successes  were  due  to  their  tenacity,  to  their  adapt- 
ability and  devotion  to  their  business,  qualities  which  the  war  will  not 
have  uprooted.  British  firms  should  study  the  bigger  interests,  such  as 
baidiing,  shipping,  industrial  and  engineering  enterprises,  if  efforts  are  to 
be  succe.s.sful.  (ierman  commerce  has  been  aided,  not  only  by  the 
•  money-capital  "  invested,  but  especially  by  the  "  man-capital  '  they 
have  b<-en  able  to  place  in  comerns  apparently  belonging  to  the  countries 
in  which  they  are  located.  The  manufacturer  should  take  account  of  the 
tastes  of  his  customers,  and.  if  necessary,  modifications  should  be  made 
in  the  style,  quality  and  packing  of  goods.  In  quoting,  freight,  carriage, 
duty,  &c..  should  (if  requested)  be  taken  into  account,  and  care  should 
ho  exercised  in  the  choice  of  an  agent.  Personal  acquaintance  with 
foreign  customers  is  a  great  advantage,  and  a  principal  or  department 
manager  should  visit  them  with  the  agent  about  once  a  year. 

Russia.— n>.»/<TH  Siberia.~The  "Weekly  Bulletin"  of  the 
Canadian  Dejmrtment  of  Trade  and  Commerce  contains  a  report  by 
the  Cuna.lian  SjKMial  Trade  Commi.ssioner  (Mr.  C.  F.  Just)  on  the 
development  of  trade  in  Siberia,  in  which  he  says  :  — 

In  Uestern  Sdx'ria,  s(retching  from  the  Urals,  to  a  line  drawn  through 
Irkutsk,  trade  conditions  and  the  influences  which  control  them  arc 
similar  to  those  existing  in  European  Russia.  Fully  .W  per  cent,  of  the 
trade  of  Westx-rn  SilK-ria  is  controlled  by  Moscow  merchants.  These 
lirms  have  branches  in  the  ))rineipal  centres,  but  purchases  for  their 
s(ores  are  made  in  Moscow.  The  development  of  the  country  and  the 
establishment  of  strong  local  independent  firms,  however,  arc  bringing 
nlmut  n  change,  and  direct  buying  must  ultimatelv  l>ocome  a  general 
practice  .Most  foreign  firms  pay  little  attention  to  (he  Sil>erian  market ; 
they  are  content  to  ]>lace  (heir  reprwen(a(ion  in  the  hands  of  a  single  firm 
in  Eiirojiean  R\issi,i.  who  app<iint  a  sub-agent  for  Sil>oria.  as  Ixith  p.irtics 
look  for  a  substantial  ]irofi(,  and  this  increases  the  cost  of  goods  and 
res(ric(s  sales,  (^trman  firms  abandoi\ed  this  practice  several  years  ago. 
By  trade  grouping  and  by  sending  out  comi)etont  travellers  sj>eaking  the 
innguagr.  and  carrymg  a  full  range  of  .samples  to  the  chief  centres,  they 
have  been  able  to  build  up  a  ilirect  trade  on  a  satisfactory  basis. 

In  regard  (o  general  hardware,  (ools.  &c.,  vi.sits  to  (he  large  general 
stores  at  Omsk  showed  (ha(  goods  of  (Jernian  origin  are  sfocked  to  «  sur- 
prising exten(.  Stocks  everywhere  are  being  rapidly  depleted,  and  the 
question  of  replacing  them  is  causing  anxiety.  In  one  store,  with  a  busi- 
ness of  3.000.(KX)  nmbles  a  year,  (he  articles  xirgently  neede«l  in  "  ' 
cutlery,  pumps  (hand  i>ump8  especially),  stocks  and  dies.  Ix.Ks  and 
pulleys,  valves  and  litlings  for  radiators.  eK>c(ric  light  fit(ings.  lamjis.  b.-ll 
pushi>s,  and  fans,  mct<'r^,  dynamos,  drills,  file.s.  s.iws,  drilling  mnchims. 
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and  tools  of  every  class.  Financial  strength  to  carry  on  trade  is  a  ffreater 
necessity  in  Western  Siberia  than  in  European  Russia,  and  trade  grouping 
by  firms  wishing  to  enter  the  market  is  important.  While  ])rofits  arc 
great,  expenses  are  high,  and  in  testing  the  possibilities  of  a  new  market 
it  is  a  wise  policy  to  share  expenses.  Local  agents  urge  that  represen- 
tatives of  grouped  industries  should  visit  the  country  and  get  into  touch 
with  local  conditions.  The  granting  of  extended  credit  has  been  an  im- 
portant factor  in  securing  business  in  Western  Siberia.  Although  the 
market  is  extensive,  it  is  safe  if  care  in  the  granting  of  credit  is  exercis(;d. 
In  the  opinion  of  local  agents  credit  is  requhed  of  from  six  to  nine  months 
from  the  date  of  the  delivery  of  goods.  The  most  advantageously  placed 
centres  for  business  are  Omsk,  Tomsk,  Tobolsk,  Novo-Nikloaievsk, 
Krasnoyarsk  and  Irkutsk.  The  first,  and  the  last  three,  are  at  points 
where  the  Trans-Siberian  Railway  crosses  the  principal  rivers  which, 
during  the  greater  part  of  the  year,  provide  cheap  transport  facilities  over 
vast  areas. 


MISCELLANEOUS  NOTES. 


Alien  Enemy  Patents. — A  report  has  been  issued  by  the  Patents 
Tribunal  of  the  Patent  Office  which  was  constituted  for  dealing  with 
alien  enemy  patents,  &c. 

The  general  procedure  has  been  to  give  licences  under  the  patent  rather 
than  to  annul  the  patent  and  make  the  protected  article  or  preparation 
the  subject  of  open  competition.  Since  the  end  of  Aug.,  1914,  when  the 
tribunal  was  constituted,  387  applications  have  been  made  for  licences 
under  enemy-owned  patents.  In  some  cases  more  than  one  applicant 
applied  in  respect  of  the  same  patent,  and  the  number  of  patents  con- 
cerned has  been  294.  In  245  cases  licences  have  been  granted.  Two 
patents  have  been  definitely  voided,  and  for  the  time  being  they  are  dead. 
Both  the  voided  patents  were  concerned  with  the  '"  Thermit  "  process  of 
welding,  the  utility  of  which  in  the  present  war  for  military  and  naval 
purposes  it  can  well  be  imagined  is  almost  unlimited.  Three  patents 
have  been  suspended  generally  without  the  grant  of  a  licence.  In  these 
cases  the  Board  of  Trade  was  apparently  influenced  by  the  contention 
that  the  patents  stood  in  the  way  of  the  development  of  other  patents, 
in  respect  of  which  licences  had  already  been  granted.  The  Board  re- 
fused 31  applications  for  licences  on  the  grounds  either  that  the  appli- 
cants were  not  fit  or  competent  to  carry  on  manufacture,  or  that  no  case 
had  been  made  out  that  there  was  a  demand  for  the  article  covered  by 
the  patent.  Through  the  agency  of  the  Patent  Tribunal  the  manufacture 
of  a  number  of  important  and  essential  commodities  has  been  started  in 
this  country.  Many  of  them  doubtless  will  prove  to  be  established 
industries.  Some  of  the  most  important  cases  at  the  outset  dealt  with 
German  chemical  processes,  and  competition  for  the  rights  of  these 
patents  was  keen  between  British  and  French  firms.  The  strong  hold 
which  the  Germans  had  obtained  on  certain  branches  of  the  chemical 
industry  was  demonstrated  over  and  over  again  in  proceedings  before  the 
tribunal.  Some  very  valuable  mechanical  and  engineering  patents  have 
also  been  before  the  tribunal.  Evidence  by  "some  of  the  prominent 
Nottingham  traders  with  reference  to  the  maeliine  embroidery  industry 
left  it  clear  that  Germans  held  almost  exclusive  command  of  the  market. 
The  thoroughness  of  German  methods  was  illustrated  by  the  difficulties 
with  which  some  of  the  British  applicants  found  themselves  confronted 
when  endeavouring  to  obtain  the  rights  of  certain  inventions.  In 
numbers  of  cases  applicants  who  had  succeeded  in  obtaining  licences 
under  one  patent  found  that  the  privilege  was  useless  unless  other  patents 
were  included,  and  valuable  time  had  to  be  wasted  in  securing  the  ex- 
tension of  the  original  licence.  It  is  the  intention  of  the  Board  of  Trade 
to  make  the  licences  granted  to  British  traders  of  a  permanent  character, 
provided  satisfactory  terms  are  offered  at  the  close  of  the  war  to  the 
German  owners  of  the  patents,  and  this  should  ensure  the  continuous 
use  of  the  patents  by  British  industry  in  the  interests  of  the  British  con- 
sumers. In  the  meantime  tlie  Public  Trustee  is  collecting  the  royalties 
which  in  peace  time  would  be  payable  under  the  licences  to  the  owners 
of  the  patents.  The  ultimate  destination  of  the  accumulated  royalties 
is  not  decided.  On  the  point  as  to  whether  they  should  be  paid  over  to 
Germany,  the  readiness  of  the  German  owners  to  concede  favourable 
terms  to  the  English  licensees  will  doubtless  have  a  considerable  bearing. 
The  sum  so  far  collected  by  the  Public  Trustee  is  approximately  £1,000. 

British  Empire  Industrial  Exliibition.— To  further  the  scheme  for 
the  holding  of  a  British  Empire  Industrial  Exhibition  at  the  concla- 
sion  of  the  war,  which  is  being  organised  by  the  Institute  of  Industry. 
Aldwych  Site,  Strand,  W.C,  an  Advisory  Committee  has  been  formed. 

The  committee  is  a  representative  one,  and  includes  the  Agents-General 
for  the  Colonies,  &c.  There  will  be  two  exhibitions  in  reality.  The 
first,  an  exhibition  of  all  British  industries,  will  run  for  one  month  only  ; 
and  the  second,  showing  the  natural  resources  of  the  Empire  and  its 
industries  as  a  whole,  for  three  months.  The  exhibition  of  purely  British 
industries  will  include  sections  for  the  iron  and  steel  trades,  engineering, 
electrical  trades,  china  and  pottery,  metal  industries,  shi])t)uilding, 
harbour  and  dock  equipment,  &c.  The  sectionising  of  the  exhibition  of 
the  natural  resources  and  industries  of  the  Empire  would  follow  on  some- 
what similar  lines.  With  a  view  of  enabling  the  British  public  to  appre- 
ciate in  full  the  enormous  resources  of  the  Empire  in  natural  materials, 
and  with  a  view  of  capturing  those  industries  engaged  in  the  dcvelop- 
inent  of  these  and  now  largely  controlled  by  Germany,  it  is  proposed  to 
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Contracts  with  Alien  Enemies.— -\t  the  last  meeti'  '  "  '  ■  -tf- r 
Corporation  Aid.  Walker  moved  that  the  following  idf<l 

to  stp.nding  order  7(>,  viz.  : — 

No  contract  shall   be  entered  into  with  any  person  of  Gorman  r-' 
Austrian  nationality  ;   no  contract  shall  be  entered  into  with  any  firm  or 
company  whose  sub.scribcd  capital  (whether  by  way  of  shares  or  <■•' 
wise)  is  held  or  controlled  to  the  extent  of  one-third  or  upwartLs  b;. 
sons  of  German  or  Austrian  nationality. 

The  resolution  was  seconded  and  passed  unanimously. 

Cusioms  Duties. — The  following  are  revised  tariff  valuation.s  fur 
metals  imported  into  Egypt,  with  effect  from  Oct.  1  to  Xov.  30,  1915, 
or  until  denunciation.  In  cases  where  the  old  and  new  valuations 
differ  the  old  va,luations  are  given  in  parentheses.  The  English 
equivalents  of  the  new  valuations  are  also  shown. 

Cojjper  and  brass  sheets,  98  (110)  millicmes  per  idlog  (  =  10-96d.  per  lb.). 
Copper  sheets,  plain,  and  copper  in  rolls  and  bars,  95  (107)  mill,  per  kilog 
(  =  10-6d.  per  lb.).  Copper  ingots,  92  (104)  mill,  per  kilog  (  =  10-5d.  per 
Ib.).  Tin  ingots  and  bars,  150  (165)  mill,  per  kilog  (=l6-77d.  per  lb.). 
Lead  sheets,  pipe  and  pig,  26  mill,  per  kilog  (=2-91d.  per  lb.).  Zinc 
sheets  and  ingots  and  phosphor  bronze,  100  (130)  mill,  per  kilog  (  =  Il-18d. 
per  lb.).  Antimony,  130  mill,  per  kilog  (  =  14-54d.  per  lb.).  Quick- 
silver, 580  mill. per  kilog  ( =64-85d.  per  lb.).  Copper  wire,  brass  wire  and 
brass  sheets  (24  in.  by  28  in.,  8  lb.  to  5  lb.),  ad  val  (as  before). 

Inquests. — ^An  inquest  was  held  at  Xeath  last  week  into  the  death 
of  Matteo  Simeone  (19),  an  assistant  at  a  local  restaurant. 

Evidence  was  given  that  deceased  tried  to  play  a  trick  on  another 
assistant  by  bringing  him  into  contact  with  a  brass  rod  which  was  con- 
nected to  an  electric  conductor.  The  other  assistant  moved  away  and 
deceased  then  jumped  on  the  counter,  sitting  on  the  brass  rotl,  afterwards 
putting  his  feet  on  the  metal  plate  on  the  floor.  He  then  exclaimed  : 
"  John,  turn  the  electric  off  "  and  fell  back.  The  current  was  turned  on 
by  deceased  and  he  got  the  shock  when  his  feet  touched  the  metal  plate. 

Nicholas  Ullo,  confectioner,  said  that  about  18  months  ago  he  had  tho 
brass  rail  connected  to  his  electric  wires  to  keep  the  boys  away  and  tD 
prevent  stealing.     He  knew  nothing  about  electricity. 

Mr.  Wesley  Ev.vns,  electrical  engineer,  said  one  of  his  men  laid  on  tho 
supply  of  electricity  without  his  knowledge.  He  had  made  a  test,  and  a 
current  of  30  volts  was  passing  between  the  rail  and  the  footplate.  The 
voltage  in  the  supply  mains  was  220,  but  30  was  the  maximum  obtainable 
at  the  spot  where  deceased  dropped.  It  was  not  uncommon  for'a  work- 
man to  get  a  shock  of  220  volts. 

Dr.  Ll.  LEVS^s  said  that  when  he  saw  Matteo  very  soon  after  the  accident 
he  was  dead.  The  voltage  being  >o  small,  the  shock  could  not  h.ave  cause .1 
death  if  deceased  were  organically  sound. 

The  jury  returned  a  verdict  from  electric  shock  acceleratotl  by  heirt 
disease^  and  added  the  rider  that  the  Corporation  be  asked  to  find  i  ut 
whether  any  similar  contrivances  existed  in  the  town,  and,  if  so,  that  steps 
be  taken  to  have  them  done  away  with. 

Further  evidence  was  given  at  the  resumed  inquest  last  week  on 
Edgar  M.  Jaclanan,  an  arc  lamp  trinxmcr,  who  was  employed  by 
Islington  (London)  Borough  Council. 

Deceased  ascended  an  arc  lamp  column  for  t'..>  purpose  of  t-i.nimin:; 
tho  lamp.  On  reaching  the  top  he  was  seen  to  fall  backwards  to  tho 
pavement,  and  death  was  due  to  coma  arising  from  laceration  of  the 
brain,  followiiig  fracture  of  the  skull  and  other  injuries.  It  w.»s  st»t*^ 
that  at  the  time  Jackman  ascended  the  cohnnn.  the  switch  was  turned  on 
and  it  would  be  possible  for  him  to  receive  an  electric  sluok.  thus  oausm^ 
blisters  which  wcr-j  discovered  on  his  hands.  Deceased  had  not  <"Arricd 
out  instructions  as  he  ought  to  have  switched  off  the  current  be-ore 
ascending  the  column. 

The  jury  returned  a  ve"dict  of  "  Accidental  death." 

"  The  Syren  and  Shipping  Illustrated."— The  l.iXX)th  issue  of  this 
journal  appeared  on  Wednesday,  and  consists  of  over  iOO  y&g^ 
Amongst  its  numerous  articles  are  contributions  on  Elcctnc  Are 
Welding,  The  Development  of  Liquid  Fuel,  and  Wireless  Telegraphy 
and  Electricitv  on  Shipboard.  ,, 

Other  articles  which  may  interest  our  readers  are  "Mexican  UU, 
"The  AVork  of  the  In-^^titution  of  Naval  Architects,'  "  Corrosion  of 
Metal'^"  "The  Earlv  Development  of  Marine  Engineermc.  '  Ihe 
Geared  Turbine  in  Cargo  Steamers."  "  Improvements  in  Steam  Raism| 
Plant  "  &c  The  contributors  inchide  manv  leading  naval  architects  and 
cncTinecrs.  '  The  number  weiiihs  2J  lb.,  and  it  is  excellently  printed  oq 
goSd  paper  and  liberallv  illustrated.     The  price  is  only  Is. 
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TENDERS    INVITED. 


Tramway  and  Electrical  Stores. 

Bradford  Corporation  require  tenders  by  Nov.  13  for  12 
months'  supply  of  General  Stores  for  the  tramways  department, 
including  Bolts,  Nut?,  &c.,  Lamp  Fittings,  Insulating  Material 
and  Tapes,  Fuse  Wire,  Controller  fingers.  Oils,  &c.  h'chedule,  &c. , 
from  the  General  Manager,  7,  Hall  Ings,  Bradford. 

Dublin  United  Tramways  Co.  (189f))  require  tenders  by 
Nov.  15  for  12  months'  supjjjy  of  General  Stores,  including  Car 
Fittings,  Iron,  Steel,  Electric  Supplies,  &c.  Forms  of  tender 
from  the  Secretary,  9,  Upper  Sackville-street,  Dublin. 

Manchester  Tram  \va3s  Committee  require  tenders  by  10  a.m. 
Nov.  16  for  Steel  Girder  Tram  Rails,  Special  Track  Work  anrl 
Tongues  and  Crossings.  Specifications,  &c.,  from  the  General 
Manager,  55,  Piccadilly,  Manchester. 

Chatham  Corporation  require  tenders  by  10  a.m.  Nov.  24 
for  one  year's  supply  of  Stores  and  Materials,  including  incan- 
descent Electric  Lamjjs,  &c.  Si)ecifications  from  Borough 
Survej'or. 

Lampholders. 

The  C()MMissioner.s  of  H.M.  Works  and  PtrsLic  Buildings 
require  tenders  by  11  a.m.   Nov.   8  for  supply  of  Cord  Grip 
Electric  Lampholders.     Forms  of  tender  from  the  Controller 
of  Supplies,  18,  (^ueen  .Vnne's  Gate,  Westminster,  S.W. 
Wiring. 

Barrow  Corporation  want  tenders  by  noon  Nov.  8  for  Electric 
Lighting  of  Victoria  Schools,  Oxford-street,  Barrow.     Specifica- 
tions, &c.,  from  the  Borough  Electrical  Engineer. 
Telegraph  and  Telephone  Material. 

Tlio  Dc[)uty  Postiiiaster-Gcncnil,  Melbourne,  invites  tenders 
until  3  p.m.  Dec.  14  for  11  sections  of  Lamp  Signalling  Trunk 
Line  Switchboard  (schedule  1,207)  for  the  Australian  Common- 
wealth Postmaster-fJencrars  Department. 

The  Deputy  Postmaster-General,  Brisbane,  requires  tenders  by 
noon  Nov.  17  for  Switchboard  Parts  and  Accessories  (schedule 
343),  Telegraph  Instruments  (schetlule  345),  Protectors  and 
Parts,  &c.  (schedule  340),  and  Ironwork  (schedule  .358)  for  the 
Australian  Commonwealtfi  Postmaster-Generars  Dejjartment. 

Specifications,  &c.,  for  the  above  contracts  can  be  obtained 
from  the  respective  Deputy  Postmasters-General. 

Tenders  are  re([uired  by  Dec  7  for  the  supjjly  of  the  following 
articles  for  the  Australian  Co.mmon wealth  Postmaster- 
General's  De[)artment :  Zincs,  f!arbon  and  Manganese  Powder, 
Manganese  Chloride,  Chlorifle  of  Ammonia,  Porous  Pots.  Outer 
Jars  for  (Jells,  Carbon  Blocks  and  Resistance  Boxes.  (Schedule 
No.  1,273).  Tender  forms,  spicifications,  &c.,  from  the  Com- 
monwealth Offices,  72,  Victoria-street,  London,  S.W. 


I  Railway  Stores. 

j  The  Sligo,  Leitrlm  &  Northern  Counties  Railavay  Co. 

require  tenders  by  10  a.m.  Dec.  1  for  12  months'  supply  of 
Stores,  including  Telegraph  Materials,  Rubber  Goods,  Lead, 
Oils,  fn-.     Forms  of  tender  from  the  Secretary,  Enniskillen. 

Eoiiers,  &c. 

The  N.S.W.  Railways  &  TRA3iw.iYS  Department  require 
tenders  by  noon  Jan.  12  for  supply,  &c  ,  of  two  Water-tube 
Boilers  and  Accessories  at  Newcastle  Specifications  from  the 
Electrical  Engineer,  61,  Hunter-street,  Sydney,  N.S.W. 

Electric  Cables,  Transformers  and  Switchgear. 

Sydney  (X.S.W. )  Council  require  tenders  by  3  p.m.  Dee.  6 
for  33,000-volt  Outdoor  Three-phase  Transformers  and  Switch- 
gear,  with  Spares  for  12  months,  or  (alternatively)  Single-phase 
Transformers  to  be  operated  in  banks  of  three.  Specification, 
&c.,  from  the  (.'ity  Electrical  Engineer. 
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Glasgow. — The  following  tenders  have  been  accepted  for  the 
tramways  department : —  , 

Kfigrir  Allen  &  Co..  special  trackwork  ;  Mayor  &  Conlson  switchboard 
for  head  office  ;  Cromiiton  &  Co.  anrl  A.  Watson  &  Co.,  electric  heaters 
for  Govan  depot . 

Ply.mouth. — The  Corporation  have  accepted  the  tender  of  the 
Brush  Electrical  Engineering  Co.  for  the  supply  of  six  new  tramcar 
bodies  and  that  of  the  British  Westinghouse  Co.  for  electrical  equip- 
ments for  same. 

Lt  TttN — The  Corporation  have  placed  orders  with  the  British 
Thomson-Hoiiston  Co.  for  a  500  kw.  converter  and  transformer  (at 
£1,177)  and  for  switchgear  (at  £949). 

Manchester. — The  Corporation  have  accepted  the  tender  of 
Seddnn  &  Sons  for  wiring  the  extension  of  the  Harpnrhey  High 
School  for  Girls. 

Salfobd. — The  Corporation  have  accepted  the  tender  of  W.  Geipel 
&  Co.  for  the  supply  and  delivery  of  20,000  pairs  of  flame  arc  lamj) 
carbons  at  £130.  15». 

NEwroRT  (MoN.)— The  Corporation  have  accepted  the  tender  o^ 
the  Briti.sh  Thomson-Houston  Co.  for  204  kw.  of  converting  plant 
at  £1,173. 


FINANCIAL    MATTERS. 


C3IVIPANIES'  MEETINQS  AND  REPORTS 

CAPE  ELECTRIC  TRAMWAYS  (LTP.)— For  tlio  yonr  enchfl  .Tune  30  tlio 
p  <)(i(  n.iN  iSO.dl.").  T.s.  2(1..  (iiul  jifftT  providing  for  iJilM-nturc  ititorcM. 
rc<l('m|>tioii  of  (li'lxMitiiri'H.  and  taking  inlo  nrcount  the  l);ilnnro  hroiiuht 
fovward,  tin-  credit  hnlancc  is  £44.2Sfi,  Oh.  lid.  From  thi*.  llir  r<-Mrvr< 
fuml  has  iu-on  crcflitod  with  fI2.(HK).  !i<.iving  C.'l2.'JSrt.  (N.  Md.  Tho 
dircctorH  recommend  payment  of  .1  dividonil  in  roji^ioct  nf  f»v  pt>it«  yrnr 
of  5  ])er  cent   on  (lir  ordinarv  .Mliarc  c  .'and 

Icavini;  £7.724.   ISs.   lid.  (>i  "ho  earn.  t   yonr 

flic  tramways  carried  21  .('>S().07(t  pasHentrer.-*.  cannnR  £L'«Mi.|2l'.  H»n.  4d.. 
auaiiist  2().SS(l.Uti  i)asscnjjcrs  .md  £2()<..409.  .Is.  fxl.  in  I1U314.  Thnnch 
the  tratllc  shows  some  exp.insion.  the  state  of  wnr  in  South  Africa  diirnis 
the  year  mldcd  consideralily  to  (he  workit  "-  "  l. 

tional  cost  of  lalnmr  and  the  iill<nv.tnccs  ,c 

service,  over  and  .-khove  which  tlicro  is  also  .in  uutp.i-p  in  the  .o^t  of  .iH 
supplies.  Mr.  F.  llainns.  i),,.  .ictinj;  socrctarv.  has  been  annointoti  •cere- 
tary  m  succession  to  the  late  .Mr.  B.  W.  JamcBou. 
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CORDOLA  CENTRAL  RAILWAY  CO.  (LTD.)— Ix.rd  Farrer.  who  presided 
at  the  iiiertiiit.  lat-t  Week,  sai.l  tliat  their  investments  inchideii  holdinpp  in 
the  Tucuman  Tramways,  l.iuht  .»^  Power  Co.,  which  amo«int<-d  at  .Tnnc  30 
to  £:i.-||.037.     This  i.  •  )     ..000  5  i.cr  cent,  dchentnre  stock.     A« 

the  rc-nh   of  the  re.  ,    altcrntions    and    imjiiovcmrnts    intro- 

<hiccd  or  \n-mn  camc<l  out.  the  earnings  of  the  Tucuman  electrical  con- 
oeriiN  wc-c  showing  improvcnunt.  and  when  the  hnlancc  of  the  first  part 
of  the  proirrnmmc  of  works  had  been  completed,  which  should  lx>  during 
next  ycnr.  further  con»ideral)le  additious  to  the  net  revenue  were  ex- 
pected. 

DRAKE  ft  OORHAM  (LTD.) -The  directors*  report  for  the  >-ear  ended 
■luiH-  ;{«•  .-.tates  that,  after  payment  of  nil  charges,  inchidins  bomme*  dnfc 
to  rtnfT.  nllowanees  to  those"  who  have  joined  the  Nntional  Forces.  «tt4 
makinjj  provi.«ion  for  eontinccneies.  (he  net  profit  is  |£,S.,sl6.  lJ>s.  iM.. 
which,  with  £\.m}.  ?s,  ;vi.  bronpht  fo-wnrd.  niake<=  a  total  of 
^^■'  !  to  pnvn  divHciKf  nt  (herateof  2.}  i»orc<nit. 

l*^*^  >.;.;e  down  goodwill   hv  £1.<HHI  and    to  carry 

forward  tl.Hl'.t  -Jn.  M,  Country  house  lighting  hiw  been  cnrtailed  by  tl» 
war.  hnt  thr  organisation  of  the  company  has  been  ntihei'd  in  phroridnn 
light  and  |H)wer  for  iK)wJcr  factories,  t  hciy  ical  works,  cam]>>  and  hospital*. 
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which  has  kept  the  staff  fully  employed.  As,  however,  this  work  was 
undertaken  at  low  rates  the  profit  on  the  installation  departm(;nt  as  a 
whole  shows  a  reduction.  The  wholesale  department  has  maintaint^d 
its  position  and  profits  in  spite  of  prevailing  conditions.  The  agency  for 
commercial  electric  vehicles  with  Edison  batteries  has  resulted  in  a 
number  of  sales,  and  development  of  this  department  during  the  current 
year  has  already  taken  place.  Two  directors  and  60  members  of  the  staff 
(two  of  whom  have  been  killed  and  one  wounded)  volunteered  for  National 
Service,  and  up  to  June  30  £810.  16s.  5d.  had  been  paid  in  allowances. 

FRASER  &  CHALMERS  (LTD.) — At  the  meeting  last  week  the  chakman 
Mr.  A.  W.  Tait)  said  the  past  year's  profit  was  £12,058,  compared  with 
£8,377  for  the  previous  year  and  £4,604  in  1913.     The  progress  shown 
last  year  had  been  maintained,  and,  although  the  results  were  not  good, 
there  was  some  satisfaction  in  the  fact  that  progress  had  been  recorded 
during  a  particularly  difficult  time.     The  trading  had  been  affected  by 
the  war,  and  difficulties  had  been  experienced  in  obtaining  supplies  of 
raw  materials  and  in  maintaining  a  sufficient  labour  force.     Owing  to  the 
close  proximity  to  other  works  and  to  Woolwich  Arsenal  there  was  at 
present  an  unprecedented  demand  for  skilled  and  unskilled  labour,  and 
the  housing  problem  in  that  district  added  to  the  difficulties  of  the  situa- 
tion.    The  progress  recorded  in  the  manufacture  and  sale  of  steam  tur- 
bines and  turbo -blowers  last  year  has  been  fully  maintained,  and  the 
results  from  that  department  showed  an  improvement,  and  there  was 
every  promise  that  it  would  continue  to  grow  in  importance.     The 
orders  taken  in  the  coal  conveying  and  coal  handling  department  had 
been  very  satisfactory,  and  they  were  carrying  out  certain  substantial 
orders  for  the  French  Governrilent,  and  also  in  Soiith  Africa  and  China. 
A  certain  amount  of  business  had  been  secured  in  Bettington  boilers,  and 
further  inquiries  were  under  consideration.     During  the  year  business  in 
South  Africa  had  shown  some  improvement.     Owing  to  the  pressure  of 
the  demand,  they  had  had  to  place  come  of  their  orders  in  the  United 
States.     The  trading  in  Australia  and  in  Canada  showed  a  falling  off 
compared  with  the  previous  year.     Certain  new  business  had  been  secured 
in  AustraHa,  and  the  satisfactory  crops  in  Canada  should  improve  condi- 
tions there  in  the  near  future.     Their  representative  had  established  him- 
self in  Petrograd,  and  had  opened  offices  there.     Although  there  was  not 
much  prospect  of  immediate  business,  largely  due  to  the  exchange  prob- 
lem, the  ground  was  being  prepared  for  future  work     They  had  erected  a 
new  and  larger  power  station  at  the  Erith  works  to  meet  special  condi- 
tions which  had  arisen.     The  company  had  entered  into  a  contract  for  a 
limited  period  for  the  supply  of  electric  power  to  Vickers'  works.     In  the 
event  of  it  not  being  continued  after  the  expiration  of  the  existing  agree- 
ment the  power  station  would  supply  all  the  needs  of  their  own  works  at  a 
considerably  lower  cost  for  power  than  in  the  past.     There  had  also  been  a 
certain  amount  of  expenditure  diiring  the  year  on  plant,  machinery  and 
tools  to  increase  the  efficiency  of  manufacture.     The  concentration  at 
Erith  of  the  sales  departments  and  general  accountancy  with  the  manu- 
facturing end  of  the  business  had  proved  a  great  advantage,  and  had 
largely    contributed   to    more   efficient    and   economic    administration. 
Owing  to  the  requirements  of  the  Government,  all  orders  and  instructions 
from  them  must  receive  precedence  over  any  other  work,  and,  in  conse- 
quence, there  was  considerable  difficulty  in  maintaining  certain  branches 
of  the  business,  which,  no  doubt,  would  make  it  somewhat  difficult  to  re- 
store the  balance  when  normal  conditions  were  resumed. 

WEST  INDIA  &  PANAMA  TELEGRAPH  CO.  (LTD.)— The  directors' report 
for  the  six  months  ended  June  30  states  that  the  amount  to  credit  of 
revenue  is  £36,454.  3s.  9d.,  against  £41,482.  9s.  8d.  for  the  corresponding 
half-year  of  1914,  and  the  expenses  have  been  £27,225.  Os.  8d.  against 
£26,900.  4s.  lOd.  The  profit  is  £9,229.  3s.  Id.  (compared  with 
£14,582.  4s.  lOd.  last  year),  to  which  is  added  £1,741.  8s.  5d.  interest  on 
investments,  and  £6,348.  16s.  4d.  brought  forward,  making  an  available 
total  of  £17,319.  7s.  lOd.  The  directors  propose  that  this  amount  be 
dealt  with  as  follows  :  On  the  first  and  second  preference  shares  dividends 
of  6s.  per  share  for  six  months  to  June  30,  and  on  the  ordinary  shares  a 
dividend  of  9d.  per  share  for  the  same  period  (tax  free),  leaving 
£2,237.  15s.  Id.  to  be  carried  forward.  The  war  conditions  referred  to  in 
the  last  report  have  during  the  half-year  involved  an  abnormal  expendi- 
ture of  over  £7,000.  The  cost  of  repau's  to  cables  is  £3,263  less,  partly 
owing  to  receipts  for  the  hire  of  the  "  Henry  Holmes  "  and  to  a  smaller 
quantity  of  cable  having  been  used  in  repairs.  The  traffic  receipts  during 
the  current  half-year,  to  which  are  added  the  special  subsidies  granted  in 
respect  of  a  reduction  of  rates,  so  far  show  a  considerable  falling  otf  in 
comparison  with  those  of  the  corresponding  half-year  of  1914.  In  August 
last  a  hurricane  passed  over  the  West  Indies,  affectiiig  an  unusually  large 
area  and  resulting  in  damage  to  several  of  the  land  lines  and  cables 
causing  a  great  dislocation  of  traffic  for  about  12  daj's.  The  cost  of 
repairs  to  cables  during  the  cuiTcnt  half-year  will,  in  consequence,  pi"o- 
bably  exceed  the  average.  Subject  to  the  sanction  of  the  sharelioldcrs, 
the  directors  propose  to  subscribe  50  guineas  to  the  fund  which  is  being 
raised  under  the  auspices  of  the  Colonial  Office  for  the  troops  who  form 
the  West  Indian  Contingent. 

WESTERN  TELEGRAPH  CO.  (LTD.)— The  revenue  for  the  year  ended 
June  30  amounted  to  £983,262.  15s.  4d.  and  the  working  expenses  to 
£338,893.  9s.  lOd.  After  providmg  £32,747  for  debenture  stock  interest, 
and  £33,348.  14s.  9d.  for  income  tax,  there  remains  £578,273.  10s.  9d.  ; 
to  this  is  added  £33,157.  9s.  8d.  brought  forward,  making  a  total  of 
£611,431.  Os.  5d.  Three  interim  dividends,  amounting  to  £93,568.  10s., 
have  been  paid,  £150,000  has  been  applied  towards  reduction  of  amount 
of  capital  expenditure  in  excess  of  share  capital  and  debenture  stock 
issued,  £150,000  transferred  to  general  reserve,  £30,000  to  land  and 
buildings  depreciation  fund  and  £50,000  to  provision  on  account  of 


investment  fluctuatiomt.     The  directors  now  Tfor,mmimr\  *}f  lir-n^tr-tritri 

of  a  final  dividr-nd  of  3h.  jjer  share,  making;.    ■ 

a  total  dividend  of  6  per  cent,  for  the  y-ir,  .;1 

of  2s.  per  share,  both  tax  free,  which  U>'^i-i\i<-r  v, 

leaving  £85,880.  Os.  5d.  to  be  carried  forwarrl.      i  i 

are  payabh;  on  Nov.  11  last,  and  the  register  of  tr 

from  the  2nd  to  the  10th  inst.,  inclusive. 


CITY   NOTES. 


MEMORANDA   (Nov.  3). — Bank  rate  5  per  cent,  (since  Aog.  8,101} 
Consols  65.      Consols    Pay  Day  Nov.  5.       Stocks   and    Shares   Ti 
Days  Nov.  11  and  25.     Pay  Days  Nov.  12  and  20.     Price  of  Bilver,  - 

CITY    OF    BUENOS     AVRES     TRAMWAYS     CO.     (1904)     (LTD.)- 
directors  have  declared  a  dividend  of  Is.  3d.  per  share,  l>e  nu.  at  rate  <>t  -i 
per  cent,  per  annum  (less  tax)  for  the  quarter  ended  Sept.  :j<J  la^t. 

CLAUD  HAMILTON  (LTD.) — The  directors  have  declaicd  a  dividend  of 

5  per  cent,  on  tlie  ordinary  shares. 

CONSOLIDATED  SIGNAL  CO.  (LTD.)— A  final  preference  dividend  of  3 

per  cent,  has  been  declared,  making  for  the  year  6  fier  cent..  !'•-,■*  ti\. 

COU^TY  OF  DURHAM  ELECTRICAL  POWER  DISTRIBUTION  CO.  UMITED 

6  REDUCED). — A  petition  to  confirm  a  resolution  reducing  the  capital 
of  this  company  from  £500,000  to  £300,000  will  be  heard  by  .Mr.  Justice 
Sarganton  Nov.  16. 

DELABOLE  ELECTRIC  LIGHTING  &  SUPPLY  CO.  (LTD.)— At  the  r- 
annual  meeting  the  dii'ectois'  recommendation  that  5  per  cent,  divi 
be  paid  was  agreed  to,  and  the  Old  Delabole  Slate  Co.  was  thankt 
its  generosity  in  supplying  the  power. 

MONTREAt  LIGHT,  HEAT  &  POWER  CO.  (LTD.)— A  dividend  of  2 J  per 
cent,  has  been  declared  for  the  quarter  to  Oct.  31. 


ELECTRICAL  COIVSPANIES'  SHARE  LIST. 

What  were  known  as  "  olficial  quotations  '  are  not  now  lasued,  bal 
ive  give  below  the  latest  prices  at  which  actual  transactions  took  plaoe 
on  or  before  Wednesday  ,  Nov.  3.  The  greatest  care  is  taken  in  oompiUna 
these  figures,    but   the  difficulty  of  verification  is  aow  much  increased. 
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7% 
4i%, 
6% 
10% 
4% 
4% 
2/3 
5% 
9% 
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St. 
St. 
10 
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10  1% 
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4% 
1%  ' 
3i% 
3i%i 
3J% 
3*% 

4% 

4i% 

6% 


St 
St 
St 
St. 
St. 
St. 
St. 
St. 
St 
St. 
St 


Electricity  Supply. 

Bournemouth  &  Poole  E.L.  Ord 

Do.    4i%  Gum.  Pref 

Do.     6%  Cum  2nd  Pref 

Brompton  &  Kensington  Ord 

Central  Elec.  Supp.  G.  Deb.  St 

Charing  Cross  West  End  &  City  Debs... 

Do.    4i%Pref 

Do.     Ord 

City  of  London  Elec.  Lt  Ord 

Do     6%  Pref 

Do.     5%  Delx  St 

County  of  London  Ord 

Do.    6%  Pret 

Do.    2nd  Deb 

Edmundson's  Elec  Supp.  4i%  Debs... 
Kensington  and  Knightsbridge  Ord.  . . 

Do.     Deb.  St 

London  Elec.  Supp.  6%  Pref 

Do.     4%  Mort.  Debs 

Metropolitan  E.  Supp.  Ord 

Do.     1st  Mort.  Deb 

Midland  Elec.  Corpn.,lst  Mort.  Deb.  St 
Newcastle&Dist.  E.L.  6%  2ndDbs  .. 
Newcastle- •on-TyneE.S.5%2dMt.Db.St 
North  Metropolitan  E.  P.  Supp.  6%  Pref 

South  London  E.S.  Ord     

Urban  Elec.  Supp  4i%Db.St    ...... 

Waste  Heat  &  Gas  Elec.  Gen.  Statior.s. 
Westminster  E.S.  Corp.  Ord 

Do.     4J%  Cum.  Pref 

Electr  c  Pail  vays  &  Tramways. 

Britisn  Elec.  Traction  5%  Debs 

Do      6%  Cum   Pref     rA:j"" 

Central  London  Guar.  Assented  Ord 

Do.        do.        Assented  Def  Ord 

Do.     4."t%  Pref 

Do      4%  Deb.  St 

City  &  S.  London  Deb 

Do.     Pref.  1896    • 

Lanarkshire  Tramways 

London  Electric  Ry.  Ord 

Do.     4%  Pref 

Do.     4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do.     3^9  Pref.    ■•.•;••••• 

Do.    3J%  Convertible  Pref 

Do.    3i%ADebs    

Do.     3}%  Debs.   ••■••••• 

MetroFoli*at.  Dist  Ry.  Ord 

Do.     4%  Prior  Lien     

Do.    41%  First  PraL 

Do.    6%  Perp.  Debs. 
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t  Ex  dividend  or  interest.- 
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ELECTRICAL  COMPANIES'  SHARE  LIS!.— Continued. 
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Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord 

Do.     6%  Pref 
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British  L.M.Ericssion  Mfg.Cm.6%  Pref. 
Brit.  Westinghouse  Pref 
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Do.     4%  Mort.  Deb.  St 
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Do,     6%  Pref. 
W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. 

Do.      4i%  Cum.  Pref 

Do.     4J%Db 

India  Rubber,  G.  P.  &c.,  Ord 

Do.  Pref 

Do.      4%  Debs 

Telegh.  Con.  &  Main.  Co 

Do.     4J%Debs 

Vicker?  Ord 

Do.     5%  Pref 

Do.     1st  Debs 

Do.     44%  2nd  Debs 

Telegraphs. 

Anglo  American  6%  Pref.  Ord , 

Do.     Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 

Eastern  Tel.  Co.  Ord 

Do.     3J%  Pref 

Do.     4%  Debs 

Ea.stern  Extension  Tel.  Co.,  4%  Debs.. . 

Do.    Ord 

Gt.  Northern  Tel.  Co.  with  Coup.  8 

Indo-European 

Marconi's  Wireless  Tel.  Co 

Do.     7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.     4%  Deb.  St 

Western  Union  50  yr.  Bds..- 

Telephones. 

American  Teleplin.  &  Telgh.  $100  Cap. 

Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord    

New  York  Telephone  4i%  Bds 

•Oriental  Telephone  Ord 

Do.     Db.  St 

Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.    5%  Cum.  Pref 

Do.    Deb.  Stk 

Financial  and  lnv33tmont 

GlobeTelegh.  it  Tru.,t 

Do.     6%  Pf 

Mackay  Companies' Common 

Do.     $100  Pref     

Subm.irine  Cable  Tru.it  Cer»s 

Colonial  and  Foreign  Railways, 

Anglo  Argentine  Trams.  5%  Debs 

Do.     4J%  Debs 

Do.    4%  Debs 

Do.     5t%  1st  Pref 

Do.     54%  2nd  Pref 

Brazilian  Traction  Ord 

Do.     6%  Prof 

Brisbane  Trams  Ord 

Do.    5%  Cum.  Prof 

British  Columbia  4J%  Con.  Debs i 

Calcutta  Elec  Trams.  O.-d , 

Havana  Elec.  Ry.  5%  BJs 

Madras  Elec.  Trams  6"i  Cum.  Pref.    . . ' 

Man aos  Trams  5%  Debs 

Mexico  Trams  Common  St 

Do,     5%  BJ.1    

Montreal  Street  Ry.  44%  Debs.  (1922) . . 
Rio  de  Janeiro  Tram.  L.  fc  P.  50  yr.  BJ3 
Torontci  RiilwavCo   14%  Bi:. 

Cohnial  and  Foreign  Electric 

Adelaide  Elec.  Supply  6%  Prof 

Do.     5%  Debs 

,  Bombay  E.  S.  &  T  6*^^  Pref 

I  Calcutta  E.  S.  Corp.  Ord    

Do.     5%  Pref   

Canadian  Gen.  Elec.  (Common  St  

Melbourn  eElec  3^001/5"^  IstMt.  Debs. 

Do      5%  Cons.  Dab.  St 

Shawinigan  Water  &  Power  5%  BJs.... 

Do.     Cap.  Stock   

Toronto  Power  44%  Deb.  St    

Do.     44%  Cons.  Deb.  SL 

Victoria  Fall    &  Transvaai  P.Co.,6%Pf 

Do.    54%  2nd  Mort  Data. 
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METAL  PRICES. 

Messrs.  J  B.  Gamham  &  Sons,  132,  Upper  Thames-street,  London,  E,C.,  quote  under 
date  Nov.  3,  the  foUo-ving  as  the  present  basis  prices  of 


New  Mbtau. 
Solid  Drivn  Brass  Tubes... 
Solid  Drawn  Copper  Tubes  , 

Brazed  (Copper  Tube 

Brazed  Brass  Tubei ■ 

Brass  Wire ~ 

Copper  Wire  _ 

Rolled  Brass ^  — 

Brass  Sheets ^- ^ 


per  lb. 
I3.id. 
131-d. 
15id. 
13  4d. 
12id 
12id. 
124d. 
13|d. 


per  ton. 

EnRlish  Lwd..- ---.--     £2515    0 
Antimony  _»__>>.  —  —      NominaL 


Olo  MbTAUi 


per  ton. 


per  ton. 

Copper  Sheeti --.--  £107    0    0 

Spelter - £81    0    0 

Mr.  A.  Joseph,  Earl-street.  London-road,  Southwark.  London,  S.E.,  quotei  under  date 
Ncv.  2,  the  following  aprroxinnate  prices  of  Scrap  Metals  :— 


Clean  Scrap  Copper £71  10  0 

Braziery  Ckipoer  Scrap. ...«  £63  0  0 

Clean  Scrap  Brass -«  £54  0  0 

Old  Lead    ~  £22  5  0 

Old  Zinc , -  £45  0  0 

Hollow  Pewter ..,„>.  £110  0  0 

Black  Pewter £75  0  0 

Gun  Metal.. ....... .w.....  £61  0  0 


Aluminium  Cuttings £95 

Clean  Mixed  Brass    -  £55 

Clean  Copper ...~  £71 

Braziery  Copper £63 

Gun  Metal £63 


per  ton. 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

per  ton. 

Old  Lead £22    0    0 

TeaLead £20    0    0 

0:d  Znc £48    0    0 

Holbw  Pewter £115    0    0 

Shaped  BlacK  Pewter £83    0    0 


Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  1  Plumber's  Solder  (in  bar 
or  strip),  £70;  Ck)nunerdal  Tinman's  Solder.  £95;  Blowpipe  Solder.  £106. 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 


LINE. 


Week 
ended. 


Inc.  or  dec., 

I        (a)        I  No.  of 

I  weeks. I 


Aogrbqatb. 


Amount. 


•  And  134%  bonus,    t  Ex  dividend  or  Interest 


Aberdeen  Corporation   . 

Anglo-Argentine 

Ashton-under-Lyne. . . . 

Ayr  Corporation , 

Birkenhead  Corporation . .  1 
Birmingham  /Trams 
Corporation.  \  Buses 
Blackburn  Corporation  . . 
Blackpool  Corporation  - . 
Blackpool  and  Fle:twood 

Bolton  Corporation 

_  ..         r  Trams 

Bournemouth....  I  Buses 
Bradfi  r)  Corporation  .... 
Brighton  (Corporation  .... 

Bristol  Trams  {|[^2!&c; 

Burmah  E.  Trams  &  Ltg. 
Burnley  (Corporation    .... 

Burton  (Corporation 

Bury  (Corporation 

Calcutta  Tramways  Co.  .. 

Camborne-Redruth    

(Cardiff  (Corfwration 

Cork  Electric  Trams  (Co.. . 
Coventry  Corporation  . . 
Croydon  Corporation  .... 

•Derby  (Corporation 

Dover  (Corporation 

Dublin  &  Lucan  Railway  . 

Dublin  United 

Dundee  (Corporation 

East  Ham  Council 

Exeter  Corporation 

Glasgow  (Corporation 

Clossop  Trams 

Gloucester  (Corpn 

Halifax  Corpn...{^^^/ 

Hastings  Elec.  Trams  Oo.. 

Huddersficid  Corpn 

Hull  (Corparation 

lUord  District  Council 

lUcston  Corporation 

I[iswich  Corporation 

Isleol  Thanet  Co 

Kilmarnock  (Corporation . . 
Lanarkshire  Trams  Co.  . . 

Lancashire  Unlt^    

Leeds  (Corporation   

Lelcestei  Corporation  .... 

Leith  Corporation   

Lincoln  Corporation 

Liverpool  Corporation  . . 
LlanJu  InaiColwynBayR. 
LonJwn  G>u;ity  Council  .. 
Lowestott Corporation  ... 
M  aidstone  Corporation . . . 
MancMesterCorpoiation  .. 

Nelson  (Corporation 

Newcasilc-on-Tyno  Corpn. 

Newport  (M^n.)  (Corpn 

Norttiampton  Corporation 
Nottingham  (Corporation 

Oldham  Corporation 

Portsmouth  Corporation . . 

Preston  (Corparatlon 

Rochdale 

Rotherr  am  Corporation  .. 

Salford  Corporation 

t  Stwmild  (Corporation 

Southampton  Corpn 

Sauthend  (Corporation .... 

South  Shields   

JJt'lyo'dgc.Hvde.Stt.Jt  B. 
Sunderland (Coipiratwn  .. 
Siir.,->: ;..-.  ;  ~  .-  •■  L-t      . . . . 

S»  >o  . . . . 
T)i  

WalLaxy  ooiiX/ialion  .... 

Walsall  (Corporation 

Wa'.t!,.»nutow 

Wornntrton  Corporation . . 
West  Ham(Corp->ration... 
W-.pin  Corporat;cr.  .... 
Wc  I V  r ; : .  ampton  Corpo. . . 
YorlBhlr»  W.R.  Trams  . . . 
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27 
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27 
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1.619 

48,033 

464 

245 

1,314 

15,183 

785 

1.087 

703 

357 

2,581 

1,716 

7 

5,914 

940 

4.432 
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r56,550 
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48b 
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134 
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1.320 

1,238 
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21,856 
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2,037 

44 

739 
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156 
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2,001 
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8,314 

'749 

13,248 
214 


182 
17,631 

6.383 
784 
651 

3,Sbl 

2",220 
909 

1.176 

9,099 

1,426 

614 

765 

1,427 
574 

*S74 
1,093 


2,891 
1,687 
1.074 


£ 

145 

1,010 

78 

19 

153 


-t-  3,408 
+  63 
-f  58 
85 
16 
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+ 
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-  103 

+  22 

+  185 

-t-  535 

+  "335 


+ 

-t- 
-+- 
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r375 

"l62 
21 
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15 
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99 
44 
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+ 

+ 
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4- 
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11 
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476 

'  60 
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54 


-f  3 

+    1.214 
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28 
48 

326 

"125 
72 

"224 

V.625 
280 
110 
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"'   82 
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'*  80 
56 
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+        W 
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21 
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24 

31 
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30 

31 

31 

43 
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30 
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44 

30 

30 
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30 

30 
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31 

24 
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33 

3111 
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30 

30 
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30 
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30 

30 

29i| 

3*1 
52 

1*6 

333 


30 

30 
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£ 
39,116 
2,186,099 
15,207 
10.882 
42.545 

414,191 
25,617 
41,135 
62,957 
36.295 
83,617 
67,156 
857 

203.218 
36.870 

202.220 

210,353 

6,293 
42,928 


78,928 
21,839 


9,996 

2831 

264.876 

32.742 

40,584 

12,028 

476.634 

5,534 
10.388 
69,690 

1,555 
43.034 
83,764 
96,771 
20,246 

4,114 


4.175 

85.324 

75.561 

277,532 

19",602 

566'.418 
16,533 


6.979 
553,310 

195.354 
26.047 
22,842 

1 14,428 

78,757 
29,335 

35.667 

271.965 
4<3.354 
27,363 
24.163 

46.599 
30.120 

10*412 
40,892 


95.563 

46,744 

4,283 


Inc.  or  dec. 
(a) 
£ 

1,870 
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1,061 
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3.324 

51.715 

17,182 

471 

1,328 
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3,570 
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e,330 

52 

1.331 

37.234 
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-     "750 
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+  23 


1,801 

97 

10,458 

1697 

5.651 
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36.064 

124 

113 
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14 

59 
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3.613 

2.877 
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128 
3,863 
4.682 
-If    21,631 

-h     V,156 

+  •    7,103 
■f      1,637 


-»-  157 

-H  18.206 

-f-  27,473 

+  162 

-I-  4.463 

-I-  7,734 


+ 
+ 
+ 


64S 

3.549 

36.552 

4.610 

7.457 

849 

"134 
46J 

"412 
301 


9.271 
1,9«3 
223 
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Recruiting  and  Common  Sense. 

If  we  remember  rightly,  in  the  early  days  of  the  war  large 
numbers  of  recruits  for  the  new  armies  were  drawn  from  the 
engineering  trades,  and  from  among  other  trades,  the  pursuit  of 
which  is  a  matter  of  life  and  death  in  time  of  war.     Months 
afterwards  the  inevitable  shortages  made  the  position  clear. 
Many  of  these  men  were  sent  back  as  hurriedly  as  they  had  been 
recruited  in  order  to  continue  the  making  of  munitions.     Many 
months  of  labour  were  thus  lost,  to  say  nothing  of  the  cost 
of  training  the  men  for  military  duties.     Not  profiting  by  so 
recent  a  lesson,  the  Dundee  and  other  town  councils  have  dealt 
in  light-hearted  fashion  with  the  subject  of  recruiting  in  their 
electricity  departments.     According  to  the  "  Dundee  Adver- 
tiser "  it  is  a  fair  characterisation  of  the  attitude  of  several  of 
the  councillors,  particularly  the  treasurer,  to  sum  it  up  in  the 
words,  "  Let  the  men  recruit  if  they  want  to,  and  if  afterwards 
■we  find  we  cannot  get  on  without  them  we  can  try  to  get  them 
t)ack  through  the  Appeal   Committee."     It  should  be  noted 
that  the  electricity  works  at  Dundee,  and  at  many  other  towns, 
are  now  at  the  irreducible  minimum  as  regards  staff.     These 
works  supply  power  and  light  to  innumerable  factories  in  which 
i'  munitions  are  being  made,  and  there  is  a  limit  beyond  which 
one  cannot  go  if  one  has  to  be  sure  of  continuity  of  supply. 
We  feel  that  this  is  a  matter  with  which  the  Incorporated 
Municipal  Electrical  A.ssociation  will  be  dealing,  and  it  is  not 
unlikely  that  the  Association  is  taking  decisive  action  in  tlie 
proper  quarters.     The  matter  has  been  brought  before  the 


notice  of  the  Minister  of  Munitions,  and  we  are  glad  to  note 
that  the  common  sense  view  is  taken  that  electrical  supply 
companies  are  engaged  upon  work  of  vital  importance,  and 
that  employers  should  refrain  from  attracting  labour  from  thes«i 
essential  midertakings.  We  take  the  strongest  exception  to  the 
attitude  of  those  who,  through  lack  of  knowledge,  think  these 
matters  may  be  ignored.  Every  electrical  engineer  knows  that 
the  policy  of  "  wait  and  see  "  cannot  be  applied  to  the  manage- 
ment of  an  electricity  works,  and  business  men  know  that  it 
cannot  be  applied  to  any  successful  enterprise. 


Built-up  Insulation. 

New  insulating  materials  are  constantly  being  invented. 
Porcelain,  mica,  and  all  the  well-known  insulating  substances, 
which  have  long  stood  the  test  of  time,  have  their  valuable 
properties  ;  but  the  peculiarities  of  their  structure  present 
limits  to  their  adaptability  ;  there  is  an  entire  absence  of 
plasticity  about  them,  and  they  by  no  means  fit  so  readily 
into  the  design  as  a  draughtsman  would  wish.  It  is,  therefore, 
interesting  to  note  the  qualities  of  an  insulating  niaterial  which 
is  known  in  Germany  under  the  name  of  "'  hard  paper,"  a 
special  brand  of  which  is  called  by  the  trade  name  of  "  Per- 
tinax,"  and  described  in  our  present  issue  by  Mr.  K.  Fischer. 
It  appears  substantially  to  be  a  form  of  hardened  paper,  the 
stiffening  being  produced  by  the  addition  of  resins.  Natural 
resins  have  the  disadvantage  that  they  soften  at  temperatures 
well  below  that  of  boiling  water,  and  consequently  synthetic 
resins  are  used  in  building  un  Pertinax,  with  the  result  that 
temperatures  up  to  200°C.  produce  no  hannful  rosult<5.  The 
product  appears  to  have  many  useful  properties,  owing  to  its 
adaptability  and  stable  properties.  In  this  connection  it  may 
be  well  to  draw  attention  to  the  fact  that  much  greater  tem- 
perature-rises are  permissible  than  fornurly.  Thus  from 
America  there  recently  came  the  report  of  certain  tests  which 
have  been  carried  out  at  Niagara  on  some  3,750  k.v.a.  gene- 
rators, the  windings  of  which  are  insulated  bv  mica,  secured  in 
position  by  cambric  ;  and  it  was  foimd  that  although  these 
windings  had  been  submitted  for  years  to  temperatures  rang- 
ing up  to  285°C.,  no  damage  was  found  to  have  been  done  to  the 
mica  insidation  when  the  generators  were  overhauled.  This 
shows  that,  at  least  for  this  t\-pe  of  insulation,  our  allowances 
for  temperature  rise  have  erred  on  the  conservative  side. 


Electrolysis  by  Earthed  Returns. 

It  is  strange  to  sec  that  so  much  cosifusion  still  reigns  in  the 
United  States  in  regard  to  electrolysis  by  stray  curnMits  from 
earthed  returns,  and  an  enormous  amount  of  damage  has  been 
done  in  that  part  of  the  world  by  such  currents  through  the 
lack  of  regulations.  The  subject  is  emphasised  by  a  Paper, 
which  we  reproduce  in  abstract  on  another  page,  by  Mr.  A.  F. 
Ganz.  The  onlv  new  feature  in  recent  yeai-s  "has  been  the 
development  of  reinforced  concrete  buildings,  arid  some  doubt 
has  been  felt  whether  buildings  of  this  class  would  be  affected 
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by  electrolysis.  Undoubtedly,  under  certain  conditions,  they 
may  be  adversely  affect-ed,  but  experience  so  far  has  showTi  that 
the  necessary  conditions  would  be  very  abnormal,  and  we  do 
not  suppose  there  is  the  slighest  possibility  of  damage  through 
such  causes  in  this  country.  In  the  United  States,  on  the  other 
hand,  it  is  difficult  to  say  just  where  the  danger  may  stop,  or 
whore  it  may  be  negligible.  At  the  present  time  there  seems 
to  be  a  demand  for  what  is  not  very  happily  called  "  electrical 
drainage,"  and  details  are  given  by  Mr.  Gaxz  of  the  various 
precautions  that  are  taken,  such  as  insulated  joints  in  pipes. 

Evidently  in  some  cases  the  P.D.s  involved  are  very  con- 
siderable, and  instances  are  reported  where,  in  interrupting  or 
rejointing  pipe  mains,  electric  arcing  is  produced  ;  and,  conse- 
quently, in  some  cities  it  is  the  custom  to  bridge  a  joint  witli 
heavy  copper  wire  before  breaking,  in  order  to  prevent  danger 
from  arcing.  The  whole  trouble  comes,  of  course,  from  the 
desire  to  economise  in  copper,  with  the  result  that  drastic 
remedies  have  to  be  taken  in  due  course.  For  example,  fro?n 
Pittsburg  it  is  reported  that  the  "  drainage  cables  "  connecting 
the  underground  pipes  to  the  main  railway  station  aggregate 
86  s((.  cm.  cross-section,  and  that  the  current  drained  from 
these  pipes  is  nearly  one-half  the  total  station  current.  It 
appears  that  the  Board  of  Trade  of  this  country,  notwithstand- 
ing the  many  defects  which  are  attributed  to  it,  has  led  tlie 
way  ill  this  particular  subject.  But  other  countries  are  slow 
to  follow.  In  Germany  some  rules  have  been  suggested, 
according  to  which  it  seems  that  tlie  voltage  drop  in  the  return 
circuit  under  certain  conditions  would  be  even  less  than  the 
drop  i)ermitted  in  this  country.  80  far,  however,  no  definite 
action  has  been  taken,  and  the  (piestion  in  the  remaining 
countries  seems  to  be  left  to  posterity. 

5,000-Volt  Continuous  Current  Traction. 

From  an  article  given  in  a  recent  issue  of  the  "'  Electric 
Railway  Journal  "—published  in  abstract  elsewhere— it  appears 
that  the  Michigan  United  Traction  Co.  have  co-operat*d  with 
the  Weslinghouse  Electric  &  Mfg.  Co.  in  the  constniction  and 
testing  of  a  5,0()()-volt  contiiuious-curront  locomotive.  Apart 
from  the  several  difficult  problems  coimectid  with  the  design 
and  (;onstruction  of  the  motors  and  control  gear,  which  appear 
to  have  been  overcome,  the  most  interesting  feature  of  the 
e(iuipnienf  is  the  use  of  mercury  vapour  rectifiers  in  the  sub- 
station for  furnishing  high-voltage  current.  S\ich  rectifiers  have 
already  been  largely  used  for  various  ])urp(»s«  s.  It  will  be  remem- 
bered that  some  time  ago  the  Westinghouso  Company  c<»n- 
struc.ted  an  e.\|)erimental  mercury  vapour  rectifier  loconiotive. 
but  this  is  the  first  time  that  such  rectifiers  have  Jn-en  us» d 
instead  f»f  rotary  converters  'u\  traction  sub-stations.  In  the 
article  a  description  of  the  equijtmeJit  is  given.  The  tvst*<  were 
commenced  as  recently  as  .Tune  Ist  of  this  year,  and  it  is  st-«t4«d 
that  uj)  to  the  present  the  locomotive  luis  iMrfoHiied  its  work 
without  a  sijigle  intH-rruption.  Information  as  to  cost,  diuM  n- 
sious  and  elfieiency  has  not  yet.  been  publi.*«hed.  Them-  are 
matters  which  a])peal  to  the  railway  engineer.  From  the  ])oint 
of  view  of  th(>  locomotive  alone,  it  is  not  unlikely  that  the 
eoutiuuous-current  equipment  will  eompaa-  favourably  with  the 
corr»si)ojiding  alt^eniating-curn  nt  c<jui))nu  nt.  We  h«»i>«>  that 
further  particulars  will  be  given  in  due  rourse.  and  in  the  mean- 
time we  think  credit  is  due  to  the  nuuiufacturers  for  making 
^iirli  iui  ex])eriment.  and  to  the  railway  rtimpany  for  giving  the 
necessary  facilities  for  the  making  of  the  tost*. 


»    ^ 


^  Scientific  and  Ir-duslrial  Research.     The  committee  of  the 
IVivy  Council  for  Scientific  and  Industrial  Re."»eareh  has  in- 

viled  the  Coiuicii  of  tl;e  Physical  Society  t(»  furnish  a  statement 
iiuluating  speeitie  problems  requiring  scientific    investigation 


in  the  industries  with  which  the  Society  is  most  intimately 
concerned.  Doubtless  similar  st«ps  are  being  taken  in  regard 
t  J  other  societies. 

London  &  South-Westem  Electrification.— In  the  descrip- 
tion of  this  work  iji  our  last  issue  we  omitt<?d  to  mention  that 
the  low-tension  switchboard  instruments  seen  in  Fig.  46  are  the 
well-known  T'irscale  instruments  made  by  the  Record  Elec- 
trical ('(K 

Nobel  Frizes. — The  Swedish  Government  has  decided  that 
the  Nobel  Prizes  are  to  be  awarded  this  year  instead  of  being 
postponed  till  1916.  Those  for  physics  are  given  to  Mr.  T.  A. 
Edison  and  Mr.  N.  Tesla,  and  that  for  chemistry  to  Prof, 
Theodor  Svedborg. 

The  A.E.G.  —As  an  offset  to  the  reduction  of  its  foreign- 
business  the  AUgenieine  Elektricitats  Gesellschaft  has  been 
forced  to  seek  further  outlets  for  its  activities  in  Grermany.  and 
in  this  connection  power  production  for  iiidustrial  purposes 
takes  the  first  place.  According  to  "  Engineering,"  on  account 
of  the  purchase  by  the  City  of  Berlin  of  the  power  stations  of  that 
citv,  formerly  owned  by  the  Berlin  Electricity  Works,  a  con- 
cern do.sely  related  to  the  A. E.G.,  the  capital  of  the  latter 
company  now  stands  at  £9,550,000.  This  huge  sum,  if  used 
as  wisely  in  the  future  as  A.E.G.  enterprise  is  known  to  have 
been  in  the  past,  will  make  itself  felt  in  the  electrical  industry. 

British  Standardisation  Rules  for  Electrical  Machinery.^ 

We  liave  r':'ceived  from  tli;^  E.'igineering  Standards  Committee 
a  copy  of  the  British  Standardisation  Rules  for  Electrical 
Machinery  (R'  port  No.  72),  which  entirely  supersedes  Report 
No.  :5(3,  piiblishod  in  1907. 

These  rul'.'s.  which  do  not  apply  to  traction  motors,  are  divided  into 
20  sections  dealinfr  with  types  of  machines,  classes  of  rating,  maximum 
coolinj:  air  tcmixralure,  measurement  of  temperature,  embedded  tem- 
perature detectors,  limits  of  both  tcmi)eraturc  and  temperature  rise, 
mechanical  and  stalling  requirements,  dielectric  tests,  transformer 
terminal  marking,  &c.  The  subjects  are  dealt  with  very  completely, 
the  report  containing  no  less  than  123  clauses. 

The  Committee  has  had  the  benefit  of  the  co-operation  of  the  American  ~ 
Standards  Committee  and  the   Canadian   National  Committee  of  tho 
I.E.C.  in  their  work,  with  the  result  that  on  all  essential  jwints  the 
American  and  British  rules  for  the  rating  of  electrical  machinery  are  in 
practical  agreement. 

The  Sub-Committee  which  has  been  entrusted  with  the  drafting  of 
these  rules,  and  of  which  Dr.  R.  T.  Olazebrook,  C.B.,  is  Chairman,  in- 
cludi-.s  :  Messrs.  C.  H.  Wordingham  and  L.  J.  Steele  (representing  tho 
Admiralty).  ('a])tain  C.  L.  Halj.  R, E..  and  C.  H.  Roberts  (representing 
the  Wnr  Ortice),  H.  ( '.  (Junton  (representing  the  Ceneral  Post  Ofticc), 
Llewellyn  Preece  (representing  the  (Yown  Agents  for  the  Colonies),  A.  EL 
Everest  and  C.  Rodcrcrs  (nominated  by  the  B.  E..\.M.A.).  John  Christie- 
(ncmiinated  bv  the  1..M.E.A.),  W.  Duddell.  Dr.  (iisbert  Kapp,  H.  W. 
Miller.  W.  M.  .Slordey.  C.  H.  Merz.W.  H.  Patchell.  Captain  H.  R,  Sankey, 
R.E.  (ret.).  Alexander  Siemens  and  Roger  T.  Smith. 

Proposed  Chemical  Intelligence  Branch  of  the  Board  of 
Trade.  .At  a  meeting  of  the  Society  of  Chemical  Industry  on 
Monday.  1st  inst..  n  meeting  was  held  to  consider  the  sugges- 
tion of  Dr.  M.  A.  Forst^-r  that  a  chemical  intolligenco  depart- 
ment should  be  institutinl  by  the  Government  as  a  branch  of  the 
Board  of  Trade.  Dr.  Forsfter  said  that  chemistry  had  Ix-en 
shii 111.  fully  jieglt'cted  by  tho  Govonimcnt  and  tlu^  British 
jiublie.  »'Sj)eeially  in  its  industrial  applications.  During  the 
jiast  12  m<»nths.  however,  more  readiness  had  been  shown  to 
make  nsi>  of  the  services  of  skilled  chemists,  and  the  High 
E.xplosives  Connniltoc  of  the.  .Munitions  Department  had  not 
ivjeet<Hl  a  single  suggestion  from  a  chemist  without  fvill  eon- 
si(lerali«)n.  The  work  of  the  d^'paitmcnt  he  pro)>o.s  d  w<»uld  Ijo 
divided  into  three  s*  c  tions  -t<?nhnieal,  t^^chno-commercial  and 
t^elMUM  ducat  ional  the  first  to  deal  with  information  of  a 
scientific  character,  the  sec(uid  to  collect  statistics  with  regard 
to  the  di.stribution  of  chemicals  thnmghout  the  world,  together 
with  ]»rires  and  cost  of  transport,  and  th«>  third  to  consider 
methods  for  training  chemists  and  technical  foremen,  and  to 
collect  data  concerning  opportunities  for  research.  The  esti- 
mated cost  of  the  scheme  is  £5,<HK1  per  annum.  The  sohen» | 
did  not  meet  with  unanimous  support.  s«»me  memlvrs  sug- 
prsting  a.s  a  Wuer  alternative  a  combined  action  of  the  varioUAJ 
societies  connected  with  the  chemical  indu.stry 

Characteristics  of  Iron  AHoys.  Entitled  "  The  Magnetic  j 
ProjH'ities  o(  some  Iron  Alloys  Melted  in  Vacuo,"  Mr.  TrygV« 
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D.  Yensen  read  a  Paper  before  the  American  Institute  of 
Electrical  Engineers.  The  author  described  further  experi- 
ments on  various  alloys  of  the  electrolytic  iron  melted  in  vacuo 
with  other  elements.  He  then  dealt  briefly  with  the  iron- 
boron  and  iron-carbon  alloys,  and  presented  results  obtained 
with  the  iron-cobalt  alloy  FegCo,  but  gave  in  greater  detail  the 
data  in  regard  to  iron-silicon  alloys,  from  which  the  most 
remarkable  results  were  obtained.  The  two  besb  alloys  were 
obtained  with  about  0-15  per  cent,  and  340  per  cent,  silicon, 
after  annealing  at  1,100°C.  Th-e  values  of  maximum  permea- 
bility for  both  of  these  alloys  are  above  50,000,  and  the  values 
of  hysteresis  loss  for  B„iax=10,000  and  15,000  are  about  300 
and  1,000  ergs  per  cubic  centimetre  per  cycle  respectively.  The 
hysteresis  loss  is  one-eighth  and  one-third  of  the  corresponding 
loss  for  commercial  silicon  steel.  While  both  alloys  have 
similar  magnetic  properties,  the  3-40  per  cent,  silicon  alloy  has 
a  specific  electrical  resistance  nearly  five  times  that  of  the  0-15 
per  cent,  alloy,  making  it  particularly  desirable  for  use  in 
electromagnetic  machinery  in  places  where  a  low  eddy-current 
loss  is  a  requirement,  in  addition  to  high  permeability  and  low 
hysteresis  loss.  We  hope  to  give  an  abstract  of  this  interesting 
Paper  in  an  early  issue. 

Enlistment  of  Clerical  and  Commercial  Employees. — At 

the  request  of  the  Clerical  and  Commercial  Employment  Com- 
mittee of  the  Home  Office,  the  Council  of  the  Institution  of 
Eleotrical  Engineers  desire  to  call  the  attention  of  employers  to 
the  urgent  necessity  of  giving  immediate  and  detailed  con- 
sideration to  the  question  of  replacing  the  men  now  in  their 
employ  who  in  the  near  future  will  be  called  up  in  increasing 
numbers  to  serve  in  the  military  forces  of  the  country. 

As  regards  substitutes,  it  is  understood  that  the  supply  of  men  who  are 
over  military  age  or  who  have  been  rejected  by  the  authorities  as  unfit 
for  military  service  is  wholly  inadequate  to  satisfy  present  and  contingent 
demands.  Of  men  who  have  been  invalided  out  of  the  Army,  and  who 
will  generally  be  regarded  as  having  a  first  claim  to  employment,  com- 
paratively few  have  yet  been  returned  to  civil  life.  Lads  under  military 
age  are  being  largely  employed  in  the  place  of  enlisted  men,  but  here 
again  the  supply  is  short,  and  this  expedient  is  subject  to  the  serious  dis- 
advantage that  if  the  employes  are  not  far  short  of  military  age  thej^  may 
leave  the  employer  just  at  the  time  when  they  are  becoming  useful. 

In  the  case  of  technical  assistants  and  skilled  tradesmen  it  is  not  pos- 
sible to  make  any  general  suggestion,  and  the  question  of  their  replace- 
ment is  one  which  will  have  to  be  solved  by  each  employer  according  to 
circumstances,  but  as  regards  clerical  and  commercial  employees  it  is  to 
the  ranks  of  women  that  employers  must  chiefly  turn  for  substitutes.  In 
some  of  the  larger  and  more  highly  organised  concerns,  such  as  banks, 
insurance  offices,  &c.,  employers  have  so.:^r  experienced  little  difficulty 
in  replenishing  with  women  their  depleted  staffs.  The  women  in  these 
cases  are  very  often  the  friends  or  relatives  of  members  of  the  existing 
staff.  The  Council  believe  that  a  considerable  part  of  the  problem  will  be 
solved  if  large  employers  will  adopt  this  means  of  replacing  enlisted  men. 
The  women  clerks  so  engaged  are  employed  at  first,  at  all  events,  in  the 
more  elementary  branches  of  clerical  work,  and  in  a  surprisingly  large 
number  of  cases  no  previous  business  training  seems  to  be  required. 

It  is  certain,  however,  that  in  the  near  future,  as  men  are  called  up  for 
the  forces  under  Lord  Derby's  scheme,  there  will  be  a  great  and  increasing 
demand  in  all  commerical  centres  for  clerical  labour  which  the  sources  of 
supply  alluded  to  will  be  altogether  unable  to  meet,  and  the  above- 
mentioned  committee  of  the  Home  Office  have  accordingly  decided  to 
approach  immediately  the  local  authorities  in  all  important  towns  and  to 
invite  them  to  start  at  once  schemes  for  organising  a  supply  of  clerical 
workers,  and  for  fitting  them,  so  far  as  can  be  done  in  the  time  available, 
by  emergency  classes  to  supply  the  places  of  the  men  who  will  have  gone. 

The  Council  desire  also  to  bring  to  the  notice  of  the  electrical  industry 
that  at  a  conference  recently  held  at  the  Homo  Office,  Lord  Derby  laid 
special  stress  on  the  desirability  of  giving  preference  wherever  possible 
to  the  women  relatives  of  enlisted  men. 

In  the  interests  of  recruiting,  it  is  highly  important  that  the  places  of 
enlisted  men  should  be  kept  open  for  them.  This  is  an  honourable  rule, 
and,  so  far  as  the  Council  are  aware,  a  practically  universal  one  in  the 
branches  of  employment  here  referred  to.  No  less  desirable  is  it  that  the 
employment  of  substitutes  for  enlisted  men  should  be  known  to  be  and 
declared  to  be  temporary  and  for  the  period  of  the  war  only. 

Under  the  circumstances,  the  Council  wish  to  impress  upon  employers 
the  importance  of  considering  at  once  how  their  arrangements  can  best  be 
remodelled  as  their  jiresent  men  are  called  up,  and  what  number  and  class 
of  women  or  other  substitutes  they  will  require. 

Lastly,  as  regards  the  question  of  the  exemption  from  militarj'  service, 
of  men  regarded  by  the  employer  as  indispensable  for  carrying  on  his 
business,  the  Council  are  informed  that  the  arrangements  on  this  point 
are  under  consideration. 

Long-Distance  Radiotelephony. — We  have  received  some 
particulars  from  Dr.  Lee  de  Forest  in  regard  to  the  installation 


of  high-power  "o.scillating  audioas  "  or  "  oscinions,"  for  the 
purpose  of  radiotelephone  transmission  at  the  large  U.S. 
naval  station  at  Arlington,  near  Washingt^jn,  D.C.,  com- 
menced in  the  spring  of  this  year,  under  the  au.spices  of  the 
"  Western  Electric  "  Co.,  of  Xew  York. 

This  company  last  year  purchased  licenc-s  for  wirf!*-^  tH'^ph^ne  par- 
poses  under  all  the  audion,  transmitting  and  r-  ,,f    1)t. 

J.ec  de  Forest,  and  al.TO  under  all  of  the  John  .St' '      -     ..  Xhi» 

was  in  adflition  to  the  exclusive  licence  for  uni-teiephonr  -  onder 

the   de    lorcst   audion    patents,    for   lont^-di.s+ance   tel<  t«T 

service,  notably  on  the  transcontinental  lines  of  the  U-- 

graph  &  Telephone  Co.     At  Arlington  station,  in  May  oi  ■  a 

large  number  of  oscillion  bulbs,  each  7  in.  in  diameter,  were  <  ;  in 

multiple  with  common  filament-lighting  circuits,  and  with  their  piat*-- 
filament"  circuits  supplied  from  an  ordinary  continuou.s-furrfnt  ycnerator 
at  250  to  500  volts.     Thanks  to  the  positive  resistance  '  •  of  this 

'"  Oscillion  "  type  of  oscillator  it  is  possible  to  operate  a  ].r  i<  ti'  ally  un- 
hmited  number  of  such  lamps  in  multiple,  each  adding  it.s  quota  tn  tho 
sum  total  of  oscillating  energy  in  a  common  oscillation  circuit, 
the  voice  was  finally  heard  from  Arlington  to  .San  Francisco,  H' 
and  at  the  Eiffel  Tower,  300  of  these  lamps  were  u.sed  in  parallel.  By 
impressing  on  the  "  grid  "  circuit  of  an  o.scillating  audion  the  slightest 
change  of  potential  the  oscillating  energy  output  in  the  ring  or  plate cir- 
cuit  is  controlled  to  a  remarkable  extent  ;    a  principle  di-  '    bv 

de  Forest  as  early  as  1909.     Here,  then,  resides  the  chief  ad  v--.  •  he 

oscillion  type  of  radiotelephone  generator  over  the  arc  an-  acv 

generator  types — the  abiUty  to  control,  by  small  void  ■  ur- 

rents,  the  energy  of  each  of  a  large  number  of  o.scillating  units,  operating 
in  multiple  upon  a  common  output  circuit.  Thus,  at  Arlington  a 
"  master  microphone  "  controls  the  oscillating  energj'  output  of  300 
lamps,  each  adding  some  200  watts  to  the  common  "antenna  -  - 
Any  attempt  to  control  00  kw.  en  blfjc  bj-  any  form  of  miti 
de^^ce  would  have  been  utterly  impossible.  Notwithstanding  all  that 
may  be  said  in  praise  of  this  novel  type  of  high-power  radiotelephone 
transmitter,  the  fact  must  not  be  overlooked  that  the  extraordinarj- 
distances  here  covered  were  quite  impossible  without  the  audion  detectoi 
and  amplifier  at  the  receiver.  True,  even  with  this  ultra-sensitive 
detector  and  thousand-fold  magnification  of  voice  currents,  the  words 
finally  heard  at  Eiffel  Tower  were  quite  faint  ;  but  that  words  trans- 
mitted across  the  Atlantic  were  heard  at  all  is  sufficient  earnest  of  what 
the  near  future  will  produce.  The  long  delay  in  actually  transmitting 
from  Arlington  to  Paris  was  very  largely  due  to  the  difficulties  attending 
the  use  of  the  Eiffel  Tower  antenna  for  these  tests,  because  of  its  almost 
continual  use  for  war  pmposes.  The  times  when  Arlington  was  traris- 
mitting  and  Eiffel  Tower  was  available  for  listening  were  few  and  far 
between.  Moreover,  there  was  a  great  deal  of  interference  from  German 
and  other  powerful  radiotelegraph  stations.  However,  the  actual  recep- 
tion of  even  four  spoken  words  across  the  Atlantic  marks  indeed  an  epoch 
in  the  history  of  communication  ;  the  wonder  of  which  increases  when 
one  considers  that  this  feat  is  made  possible  by  the  use  of  incandtsctnt 
lamp  apparatus,  both  for  transmitting  and  receiving. 

Telegraph  Cable  Lodge  (No.  2,470).— This  well-known 
Masonic  Lodge,  which  was  started  in  1893  for  the  benefit  of 
men  of  the  cable  service  throughout  the  world,  met  on  Wednes- 
day, 10th  inst.,  ab  the  Hotel  Cecil,  Strand,  Li>ndon,  when 
Bro.  J.  G.  Youngson  installed  Bro.  Col.  J.  H.  Harrison  Hogge, 
P.M.  No.  130,  as  his  successcf  in  the  chair.  The  new  W.M.. 
who  ab  one  time  was  in  the  cable  service,  was  well  supported  by 
a  distinguished  gathering  of  members  of  the  craft,  among  whon 
were  many  prominent  representatives  of  submarine  telegraphy. 


OBITUARY. 


Andbew  H.  Munro. — We  learn  from  the  ■"  Austnilitm  Mining 
Standard  "  that  Mr.  Andrew  H.  Mimro.  who  was,  imtil  xvi>entJy, 
lecturer  on  electrical  engineering  at  the  Working  Men's  College, 
Melbourne,  was  foimd  dc;.d  on  Aug.  29  on  the  railway  line  near 
Flinders-street  statior,  Melbourne. 

Capt.  1).  Reginald  Salomons.— On  Oct.  28,  whilst  in  command 
of  troops,  Capt.  D.  R.  Salomons  (of  the  1  3n.l  Kent  Field  Company 
R.E.,  only  son  of  Sir  David  and  Lady  Salomons,  of  BaKimhill.  Tmi- 
bridge  \A'elIs)  was  droAnied. 

Henry  Frederick  Porter. — We  regret  to  anuoimoe  the  death 
of  Mr.  H.  F.  Porter,  chief  clerk  in  the  general  manager's  office  of  the 
Eastern  Extension  Australasia  &  China  Telogranh  Co.,  Electra 
House,  London.  Mr.  Porter  joined  the  Eastern  Company's  service 
(traffic  dept.)  in  1876,  and  was  transferreil  into  the  secretary's 
department  of  the  Eastern  E.xtension  Compuiy  in  1882.  He  \<-as 
in  apparently  good  health  until  a  few  months  ago.  but  succiunbed 
to  an  attack  of  Bright's  disease  on  Monday  last.  He  retired  from  the 
service  in  April,  1915. 
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Killed  in  Action. — Capt.  Baron  Trevenen  James,  Royal  Engi- 
neers, attached  Royal  Flying  Corps,  previously  reported  missing,  is 
now  stated  to  have  been  killed.  He  was  26  years  of  age.  Formerly 
with  the  Royal  Engineers,  he  joined  the  Royal  Flying  Corps  three  ^-ears 
ago,  and  did  much  experimental  work  in  wireless  telegraphy  for 
aeroplanes,  being  regarded  as  the  jjioneer  in  wireless  ranging  with 
artillery.     He  received  the  Military  Cross  in  June. 

We  regret  to  have  to  record  the  death  of  Lieut.  Xigel  George 
Crompton,  R.E.,  younger  son  of  Col.  R.  E.  Crompton,  C.B.  Lieut. 
Crompton,  who  was  27  years  of  age,  was  killed  in  action  on  the 
5th  inst. 

PERSONAL. 


Prof.  George  Hartley  Bryan,  F.R.S.,  has  been  elected  to  an 
Honorary  Fellowship  at  Peterhouse.  Prof.  Bryan  holds  the  Chair 
of  Pure  and  Applied  Mathematics  in  the  University  College  of  North 
Wales  (Bangor),  and  has  made  extensive  researches  in  thermo- 
dxTiamics  and  aeronautics. 

Mr.  T.  O.  Callender,  the  popular  managing-director  of  Callender's 
Cable  &  Construction  Co.,  has  been  added  to  the  Commission  of  the 
Peace  for  the  County  of  Kent. 

Mr.  Benjamin  G.  Lamme,  chief  engineer  of  the  Westinghouse 
Electric  &  Mfg.  Co.,  Pittsburg,  has  been  appointed  a  member  of  the 
Naval  Advisory  Board,  U.S.A. 

Royal  Engineers  (T.F.) — The  following  appointments  have  been 
made  : — 

Tyne  Electrical  Engineer.?. — Second  Lieuts.  W.  A.  Souter,  J.  F.  S. 
Hunter,  A.  B.  Williamson,  J.  R.  Abbott,  H.  O.  Rogerson,  H.  Sherlock, 
C.  F.  Scott,  E.  H.  Gibbon,  D.  Myles  and  F.-B.  C.  Sutthery  to  be  Tem- 
porary Lieutenants.  A.  Keed  to  be  Quartermaster  and  Hon.  Lieutenant. 
A.  J.  Sergeant  to  be  Quartermaster  and  Hon.  Lieutenant.  Temp.  Lieut. 
R.  L.  Wood  is  seconded. 


APPOINTMENTS  VACANT  AND  FILLED. 


There  Is  a  vacancy  on  the  professional  staff  of  the  Bennett  College, 
Regent-street,  Sheffield,  for  an  assistant  tutor  in  the  electrical 
dejiartment.     See  adverlisetnent . 

A  switchboard  attendant  is  wanted  for  a  large  station  in  the  West 
of  England  ;  must  be  used  to  three-wire  d.c.  system  with  batteries 
and  boosters.     See  advertisement. 

The  miuiager  of  the  South  Eastern  Hotel,  Deal,  advertises  for  an 
electrician,  with  luiowledge  of  telcj)honc8.  heating  and  steam  apjta- 
ratus. 

The  Council  of  the  Royal  Horticultural  Society  invite  applications 
for  tlie  post  of  steward  and  caretaker  of  the  laboratory  at  Wisley. 
The  duties  include  working  electric  light,  petrol,  ga«  heating  and 
pumping  j)lants.  .Applications  to  the  JJirector,  Royal  Horticultural 
Society's  (Jardcns,  Wisicy,  Ripley,  Surrey. 

Wolverhampton  (iuardians  require  an  assistant  in  the  engineering 
dej)artment,  which  deals  with  steam  enphies,  electrical  generating 
j)lant,  kv.  Salary  150.  with  residence,  rations,  &c.  Ajiidications 
(on  forms  8ui)i)licd)  to  the  Clerk  by  first  post  Nov.  2.'{. 

Mr.  H.  J.  Smith,  of  Worcester,  has  been  ajjpoiiited  manager  of  the 
Tynemouth  &  iJistrict  Electric  Traction  Co. 


INSTITUTIONS  AND  SOCIETIES. 


Scottish  Local  Section  of  the  LE.E.— The  opening  mwting  of  the 

current   .session  was  licid  at   (dasgdw  on   Nov.   !».  when   .Mr.    1>.    .\. 

Starr,  chief  engineer  an<l  manager  of  the  CI>de  Valley  Electric  Powrr 

Co.",  delivered   his  inaugural  address  as  rhaimian.     At  the  outset 

Mr.  Starr  referred  in  api)ropriate  t<Tms  to  tlie  loss  whirh  the  section 

and  the  Institution  had  sustained  through   the  d«-ath  of  Mr.  H.  A. 

Mavor  and  Capt.  E.  George  Tidd.     Mr.  Mavor  had  left  liehind  him 

the  record  of  a  distinguished  eanuT  in  both  theon'lieal  and  pnictieal 

eiectrita!  work,     ('ai)t.  Tidd  had  ended  a  useful  and  active  life  in  the 

Daixlanelles,  where  he  had  been  killed  in  action.     The  sjieaker  then 

proceeded  to  describe  at  length  the  n'lation  of  the  electrical  industry 

to  (lie  conduct  of  the  war.  esjtecially  with  n«ganl  to  the  output  of 

munitions.     He  showed  that  outjuit  had  been  jimmptly  and  efToe- 

lively  increased  largely  as  the  result  of  the  power  supjilirs  ftvailable 

in  (lie  gem-rating  stations  of  the  electrical  \indertakings  all  over  the 

country.     Referring  to  the  jjrobleni  of  the  cost  of  pnxluction,  the 

speaker  said  that  during  the  pa^t  year  or  two  the  price  of  coal  had 

increased  U>  jier  cent.     Comparing  the  ])rices  for  15»1 1  and  l'.M2  with 

present  jiriccs  tlie  increase  wjis  nearly  K^^  l>er  cent,     Tliis  increase 

liiul  to  some  extent  lieen  cl\ecke<i  by  (he  Price  of  Coal  (Limitation) 


Act  and  by  legislation  affecting  the  export  of  coal.  The  remedy  for 
the  power  producer  was  to  insert  a  coal  clause  in  contracts  with  con- 
sumers on  the  basis  of  a  fixed  price  ^r  ton  delivered  to  the  power 
house,  and  adjust  the  price  per  unit  according  to  increase  or  decrease 
of  fuel  costs  j>er  ton.  In  some  cases  a  fixed  price  for  a  standard 
coal  at  the  pit  mouth  had  been  taken,  so  as  to  guard  against  an 
abnormal  rise  in  the  price  of  coal.  The  labour  problem  since  the 
outbreak  of  war  had  also  seriously  entered  into  the  cost  of  produc- 
tion, and  the  sj)eaker  strongly  deprecated  the  line  of  action  known  as 
'■  collective  bargaining."  He  contrasted  such  action  with  the  cheer- 
ful bravery  of  Ihe  .soldier  in  the  trenches.  Briefly  discussing  the 
question  of  ajjj)renticeship,  ilr.  Starr  favoured  a  sandwich  system, 
whereby  the  theoretical  and  practical  sides  of  the  profession  could  be 
acquired.  To  meet  war  conditions  and  to  relieve  the  maximum 
number  of  men  the  sjx^aker  advocated  the  employment  of  female 
labour.  In  conclusion,  ]Mr.  Starr  re\-iewed  the  possibilities  of  the 
electrical  industry  after  the  war,  and  was  inclined  to  be  optimistic 
as  regards  the  industry  in  Britain.  While  they  would  require  to 
"  wait  and  see,"  he  urged  that  their  waiting  be  watchful.  With 
Britain  fully  "  waked  up  "  the  recapture  of  their  former  world  trade 
bv  the  Germans  should  be  a  "  negative  possibility."  !Mr.  Starr  was 
suitablv  thanked  for  his  address. 


APJIANGEMENTS  FOR  THE  WEEK. 


FRIDAY.  Nov.  12th  (today). 

Physical  Society. 
J  p.m.  Meeting  at  the  Imperial  College  of  Science,  Imperial  Ihsti- 
tute.  South  Kensington,  S.W.  Agenda :  Paper  on  "  The 
Effect  of  Electric  Oscillations  on  the  Magnetic  Properties  of 
Iron,  Investigated  by  the  Campograph,"  by  Prof.  J.  A.  Fleming, 
F.R.S.,  and  Mr.  P.  R.  Coursey  ;  and  demonstrations  of  a 
Hydraulic  .Analogy  of  a  Wheatstone  Bridge,  a  Lecture  Table 
Method  of  Obtaining  Recalescence  Curves,  and  the  Leeds  and 
Northrup  Recorder,  by  Mr.  R.  S.  Whipple. 

MONDAY,  Nov.  15th. 

Electro- H.\RM0xic  Society. 
S  p.m.     Concert  (Ladies'  night)  at  Holbom  Restaurant,  London, 
W.C. 
TUESDAY.  Nov.  16th. 

Manchester  Section  of  the  Institution  of  Electrical  Engineers. 
7:30  p.m.     Meeting  at  Engineers'  Club,  Albert-square,  Manchester. 
Chairmans  address  by  Mr.  B.  Wclbom-n. 

WEDNESDAY,  Nov.  ITth. 

Nottingham  Society  of  Engineers. 
7:30  p.m.     .Meeting    at    Welbcck    Hotel,    Nottingham.     Paper    on 
"  The  Lay-out  and  Equipment  of  Engineering  Works,"  by  Mr. 
F.  A.  Carratt. 
THURSDAY,  Nov.  18th. 

Institution  of  Electrical  Engineers. 
S  p.m.     Meeting    at     Victoria     Embankment,     W.C.     Presidential 
address  by  Mr.  ('.  P.  Sparks,  and  presentation  to  the  Institution 
of  a  collection  of  Paiiers  of    Michael   Faradav.  bv  Mr.  D.  J. 
HIaikley. 
FRIDAY,  Nov.  19th. 

Is.-TiTiTioN  OF  Mechanical  Engineers. 
A  p.m.  Meeting  at  the  Institution  of  Civil  Engineers,  Great  George - 
street.  Westminster.  S.W.  Papers  on  "  The  Chemical  and 
Mwiianical  Isolations  of  Iron,  Molvbdenum  and  Carbon,"  by 
Profs.  .).  O.  Arnold,  F.R.S..  and  A.  A.  Read;  and  on  "The 
Cause  and  Effect  of '  (Jhost  Lines  '  in  Large  Steel  Forgings,"  by 
Prof.  J.  O.  Arnold.  F.R.S. 


ENOINEERINO  INSTITUTIONS    VOLUNTEER  TRAINING  C0RP3. 
OHiicr  (uinmiiiiiliiig.  bieul.(  ol.  C.  B.  (lav,  \.D. 

The  following  ortiers  have  been  issued  for  the  week  commencing 
Novcmbei  L5,  Iftlo  :  — 

Drills:   (>:25  to  7:2.5  ;   7:25  to  8:25. 
Monday.  Nov.  16. — Sections  1  and  2,  technical  ;  Sections  3  and  4,  squad 

or  workinp  party  :    Recruits  and  Signalling  Section. 
Tuesday,  Nov.  UV— "shool  of  .\rnis  with  .\rchitc<ts'  Corps,  6  to  8  p.m. 
Tbursi'ny.  Nov.  18. — Stx-tions  3  and  4.  signalling  se<^tion.  sh(viting. 
Friday.  Nov.  Ifl.— -Sections  3  and  4,  technical  ;  Sections  I  ami  '2.  squad  or 

working  party  ;  Signalling  Section  and  Recruits. 
Saturday.  Nov.  2ti. — Uniform  Parade.  3  p.m. 

Sections  (or  technical  parade  at  headquarters.  Ivondon  Electrical 
Eniiineem,  4«>.  Regency. street.  Sections  for  shooting  parade  at  the 
miniature  ranges.  I'nless  otherwise  ordered,  all  parad<^s  at  Chester 
Hoii-e  In  fulurr.  and  until  further  onlers.  Sections  1  and  2  will  alw«y» 
parade  on  Monday.''  for  technical  and  on  tVidays  for  squad  drills,  and 
Se<Mions  3  and  4  will  .dwnys  parade  on  Mondays  for  s(pia<l  drill  and 
Fridays  for  te<  luiu  al.  but  .Svtions  I  and  2.  an<l  3  and  4  will  altcrn.ite 
wiN'kly  for  shooting  on  Thursdavs.  SignaUing  Section  will  shoot  on  the 
same  days  a."  Se«-tions  I  and  2.  "  Volunteers  for  trench  work  on  Sunday* 
are  requesto*!  to  give  early  notice  to  their  Section  comman<lers. 
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THE  APPLICATION  OF  ELECTRICITY  TO  THE  HEATING 

OF  METALS.* 

BY  F.  L.  BISHOP. 

(ConcludeJ  from  f.  \59.) 

Suimnary. — This  Paper  covers  the  recent  developments,  present 
status  and  Umitations  in  the  application  of  electricity  to  the  heating  of 
metals  for  the  purposes  of  annealing,  hardening  or  other  heat  treatments. 
Furnaces  employing  electricity  as  a  source  of  heat  may  bo  roughly 
classified  into  laboratory  and  commercial  divisions.  A  brief  discussion 
is  given  of  different  types  of  furnaces  e'm])loycd  in  laboratory  work  and  an 
outline  of  the  application  of  these  furnaces  to  commercial  service,  where 
such  application  has  been  made. 


The  Baileyt  furnace  (Fig.  5)  is  of  the  resistance  type  and  consists 
c  ssentially  of  two  carbon  electrodes  separated  by  an  intermediate  re- 
sistance body  of  a  carbonaceous  coinposition,  in  which  the  heat  is 
generated.  The  metal  to  be  heated  is  placed  in  the  space  immediately 
above  the  resistance  material  and  directly  under  the  roof  of  the  furnace, 
ledges  at  the  rear  and  at  the  opening  supporting  the  bars  or  billets,  as 
the  case  may  be.  The  electrodes  enter  through  the  rear  wall  and  are 
placed  slightly  convergent,  so  that  the  path  of  the  electric  current 
will  be  shorter  from  electrode  to  electrode  at  the  front  of  the  furnace 
than  at  the  back.  This  arrangement  compensates  for  the  greater 
cooling  in  the  front,  on  account  of  the  opening  and  the  charging  of 
cold  material.  The  electrodes  entering  the  furnace  from  the  rear 
present  comparatively  large  contact  surfaces  to  the  resistance 
material,  without  the  use  of  special  electrode  sections.  The  elec- 
trodes are  also  placed  above  the  resistance  materials.  This  prevents 
the  current  from  taking  a  lower  course  when  the  furnace  is  charged 
with  cold  metal.  The  resistance  material  is  crushed  coke  which  will 
pass  over  a  0-250  in.  iron  ring  and  through  a  0-37  in.  (9  mm.)  ring. 
This  requires  a  voltage  of  200  for  a  40  kw.  input.  The  furnace  is 
controlled  by  means  of  a  regulating  transformer    and  controller. 


Fig.  5. — BAiLE;ir  Furnace. 

The  thermal  efficiency  vdries  from  33  to  65  per  cent.,  with  heating 
capacities  of  from  120  lb.  to  1,000  lb.  per  hour.  Temperaturesjfof 
about  3,200°F.  (1,765°C.)  are  obtained.  This  furnace  is  used  for 
treating  forgings. 

The  principal  advantages  of  the  electric  furnace  are  its  high  thermal 
efficiency,  non-oxidising  atmosphere  and  freedom  from  soot,  smoke 
and  contamination  of  gases  due  to  combustion. 

Used  Grecian  Magnitite  lining,  temperature   3,200°F. 

Temperature  of  iron  cut  at  charging  2,615°F. 

Temperature  of  iron  cut  at  withdrawing    2,600°F. 

Amperage 1,150  amperes. 

Voltage  on  furnace     60  volts. 

Power  factor    0-99 

Indicated  kilowatts    69  kw. 

Metal- — 8  bars,  1 J  in.  square  by  18  in.  long 921b. 

Time  in  furnace 20  minutes. 

Temperature  of  metal  at  charge  60°F. 

Temperature  of  metal  at  withdrawing    2,360°F. 

Kilowatts  consumed  in  heating    23  kw. 

Pounds  of  metal  per  kilowatt  4  1b. 

Kilowatts  per  ton 500  kw. 

Capacity  of  furnace  per  hour    276  lb. { 

A  resistance  type  of  furnace  especially  designed  for  hardening 
consists  of  a  bath  of  molten  metallic  salts  or  mixtures,  which  are 
heated  by  passing  the  current  through  them.  The  current  is  led 
into  the  bath  by  means  of  electrodes,  and  as  soon  as  the  salts  become 

*  Abstract  of  a  Paper  presented  at  the  International  Engineering 
Congress,  San  Francisco. 

t  "  An  Electric  Furnace  for  Heating  of  Bars  and  BiUets,"  Thaddcus 
P.  B.  Bailey,  "  Trans."  of  the  Amer.  Electrochem.  Soc. 

X  "  Further  Development  of  the  Electric  Furnace  for  Heating  Bars  and 
Billets,"  Thaddeus  Bailey,  "  Trans."  Am.  Electrochera.  Soc,  Vol.  XXI. 
"  Proceedings,"  Engr.  Soc.  of  Western  Penn.,  Vol.  XXXI. 


molten,  they  jjenetrate  all  parts  of  the  bjith.     The  metal  w  immened 

in  the  bath  and  allowed  to  remain  until  it  attains  the  t* -.-...—  r^ 

the  bath.     This  temperature  will,  of  couree,  dejjend  i.  .d 

of  salts  used.     One  model  of  thiis  fumare*  wrii^h  ha-  i. 

siderabL'  commercial  u.se  i.s  corwtructefl  an  follow.-;  :  'i  i.  ...,.„.  or 
container  for  the  bath,  is  made  up  of  firebricks,  which  are  surrounded 
by  heat-in.sulating  material  and  suf)[iorterl  in  a  -• 
shown  in  Fig.  0.  Two  iron  eleclrofles,  locate<l  ou 
the  crucible,  direct  the  current  through  the  bath.  A 
lator,  usually  of  the  switch  type,  is  u.serl.  By  r 
the  available  voltage  is  stepped  down  to  that  n  . 
and  means  are  also  provided  for  regulating  the  power  and,  conse- 
quently, the  temperature  of  the  bath. 

The  kind  of  salt  used  in  these  furnaces  depend.s  upon  the  tempera- 
ture desired.  For  hardening  high-speed  steel,  barium  chloride  .should 
be  used  ;  while  for  carbon  .steel,  a  mixture  of  barium  ch'  '  -id 
potassium  chloride  is  recommended.     For  still,  lower  tei,  ..« 

common  salt  or  saltpetre  may  be  employed  ;  thi.s  latter  salt  being 
suitable  for  as  low  a  temperature  as  3500.  These  salt.s  are  non- 
conductors of  current  when  cold  and  become  conductors  of  the 
second  class  when  molten.  Means  are  therefore  provided  for  ob- 
taining a  channel  of  molten  conducting  salt  between  the  two  elec- 


.'1  case,  as 

"'•  -ides  of 

regu- 

reguUtor 

furnace. 


J2^' 


i. 


Fig.  6. — Electric  Hardening  Fcrxace. 

trodes,  as  illustrated  in  Fig.  7.  With  a  carbon  rod  pressed  between 
one  of  the  main  electrodes  and  the  auxiliary  electrode,  power  is 
applied  and  current  flows  through  the  carbon,  generating  heat  therein 
and  causing  the  surrounding  salt  to  melt.  The  auxiliary  electrode 
may  then  be  moved  slowly  toward  the  main  electrode,  to  which  it  is 
connected,  lea\dng  a  channel  of  liquid  salt  between  the  twolmain 
electrodes.  With  the  power  left  on.  the  bath  will  soon  become  liquid 
throughout,  and  any  desired  temperatuiv.  including  the  very  highest 
used  for  hardening,  can  be  obtained  with  j)recision  by  adjusting  the 
power  through  the  regulator.  The  time  required  for  melting  all  the 
salt  varies  from  one  to  two  houi-s.  depending  ujx>n  the  size  of  the  bath 
and  the  power  applied.  The  temperature  of  the  bath  can  be  accu- 
rately measured  with  a  pyrometer,  the  "  fire  end  "  of  which  is  im- 
mersed in  the  bath.  The  temi>erature  of  the  bath  is  absolutely 
uniform  throughout,  due  to  the  pronounced  circulation.  The  circu- 
lation is  caused,  mainly,  by  the  electromagnetic  forces  set  up  by  the 
heavy  ci'rrent,  and.  in  this  i-espect.  these  furnaces  have  a'great 
advantage  over  all  other  "  wet  heat  '"  furnaces. 

When  a  tool  is  placed  in  the  bath,  it  will  bo  noted  that  the  sur- 
rounding salt  solidities,  say.  to  a  thickness  of  ^'o  iii.,  ami  this'blanket 

*  ••  Electric  Hardenins  Furnace,"  M.  Unger,  "General Elect ri-  Review" 
(U.S.A.),  Vol.  XVI.,  No':  3,  p.  158. 
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•of  salt  will  melt  slowly.  This  is  of  great  advantage  ia  reducing  th® 
shock  from  sudden  heating,  the  solid  salt  being  a  jXMjr  conductor  of 
heat.  When  the  tool  has  finally  attained  the  temperature  of  the 
bath  and  is  removed,  it  will  be  noted  that  it  is  covered  vnth  a  thin 
film  of  salt,  which  protects  against  oxidation ;  but  as  soon  as  the 
steel  strikes  the  cooling  medium,  the  salt  chips  off,  leaving  a  clean 
surface.  The  salt  has  absolutely  no  chemical  effect  upon  carbon 
steel ;  and  if  certain  precautions  are  taken,  there  is  no  difficulty  with 
high-speed  steel.  Blistering  or  pitting  of  the  surface  of  the  tools  has 
never  been  observed. 

This  furnace,  it  is  claimed,  answers  the  following  conditions, 
which  are  evidently  necessary  in  any  hardening  furnace  :  (a)  It  must 


Auxiliary 

To  Transform 


Fig.  7. — Method  of  Starting  Furnace. 

■be  possible  to  produce  and  maintain  constant  any  temperature  that 
may  be  required  for  any  particular  steel ;  (6)  it  must  be  possible  to 
ascertain  practically  the  exact  temperature  of  the  steel ;  (c)  the 
heating  must  be  uniform  throughout,  and  overheating  and  burning 
■of  edges  and  sharp  points  of  the  tools  should  be  made  impossible  ; 
(d)  the  heating  must  not  be  too  sudden,  so  as  to  avoid  internal  stres-ses 
which  may  cause  warping  and  cracking  of  the  steel  ;  (e)  during 
heating  the  steel  must  be  protected  from  oxidation  as  much  as  possi- 
ble ;  (/)  the  furnace  must  be  efficient  and  easy  to  operate. 


Laminated  Strips 


Fio.  8. — Diagram  of  Bisuors  Fuknacb. 

4  The  following  liihlcs  s'low  the  results  of  cx|>rrimontH  made  to 
dott>rnHne  (he  ramparativo  costs  of  hardening  iiiilling  cutters  in  gas 
and  electric  lurnaces:* 

Kioctric. 


Gas. 

12,:{00  cubic  ft.  of  gas  £2  3  3 

Air  bliwt?  0  5  0 

Labour,  CO  hours    1  15  5 


Electric  furnace,  200  kw.-hr8.£l  0     0 

Coke  for  preheating 0  10 

Salt 0  0     6 

Labour  0  7    0 


£4    3     8 

Gas. 

Cost  ]>cr  cuttrr    lOd. 

Time     40  hours. 

Cost  i)or  hour 1.  8d. 


£1     8 
Electric. 
34a. 
10  hours. 
2s.  lOd. 


Third  Method.  Tlio  third  method  of  applying  electricity  is  nccom- 
])lishod  in  a  inodilicil  tyj>o  of  rc.><islanoe  furnaco,  in  which  au  alter- 
nating cunxjnt  is  used.     This  tyix'  of  furnace  (Fig.  8),  developed  by 

•  "  A  New  Electric  Hivrdoning  Furnaco."  E.  Saltcrsky  and  E.  Adlcr, 
"  Trniis."  Faraday  Soo.,  Vol.  V.,  1000.  p.  15. 


the  author,  is  especially  applicable  to  the  treatment  of  steel  and  iron. 
It  consists  of  a  conductor  carrying  the  current  and  surrounding  the 
metal,  which,  in  this  ca.se,  acts  as  the  carrier  of  the  magnetic  lines  of 
force  and,  at  the  same  time,  as  the  secondary  of  a  transformer.  The 
eddy  currents  and  magnetic  hysteresis  heat  the  metal. 

A  simple  form  of  the  apparatus  is  constructed  as  follows  :  The 
metal  to  be  heated,  A,  is  contained  in  the  coil,  C,  which  carries  an 
alternating  current  of  about  60  cycles.  The  metal  is  joined  magneti- 
cally by  the  laminated  yokes,  B.  The  whole  is  surrounded  by  a  heat 
insulating  material.  The  action  of  the  apparatus  is  as  follows : 
When  the  alternating  current  is  applied,  a  magnetic  field  is  jjroduced, 
which,  in  turn,  induces  eddy  currents  in  the  metal,  thus  transforming 
the  energy  of  the  electric  current  directly'  into  heat  energy  in  the 
material. 

The  following  advantages  are  claimed  for  this  method :  (a)  The 
metal  Is  heated  uniformh',  becau.se  of  the  fact  that  a  difference  in 
temperature  would  immediately  cause  a  corresponding  change  of  the 
eddy  currents  in  the  metal  and  thus  equalise  the  temperature ;  (6) 
the  application  of  a  magnetic  field  to  the  metal  causes  it  to  expand 
and  contract,  thus  producing  a  kneading  effect  especially  desirable 
at  the  recalescent  jjoint ;  (c)  the  heating  is  carried  on  miiformly  until 
the  recalescence  point  is  reached,  when  there  is  a  marked  change  in 
both  the  current  and  E.M.F.  of  the  alternating  circuit.  This  effect 
can  be  used  to  automatically  control  the  temi^erature  ;  (d)  heating 
or  cooling  the  metal  through  the  recalescent  point  while  under  the 
action  of  a  magnetic  field  greatlj'  improves  its  quality ;  (e)  the 
method  is  efficient,  because  the  heat  is  applied  directly  to  the  metal, 
and  thus  it  is  heated  uniformly. 

It  is  particularly  applicable  to  large  pieces,  and  has  been  used 
extensively  for  the  treatment  of  automobile  engine  pistons  to  remove 
the  stresses  due  to  casting.  This  was  accomplished  without  sub- 
jecting the  metal  to  high  temperatures. 


5,000-VOLT  CONTINUOUS  CURRENT  TRACTION.* 

BY  N.  W.  STOBER. 

Summary. — The  author  describes  the  recent  exijeriments  of  the 
Miclii^an  United  Traction  Co.  with  a  car  taking  continuous  current  at 
il.tXK)  voit.s  supplied  by  means  of  mercury-arc  rectifiers.  There  are  four 
motor.s,  each  contaiiiinfr  two  armatures  in  one  case  connected  in  series, 
and  the  high  tension  ha.s  necessitated  .several  new  features  in  the  switching 
and  control  gear,  which  are  described.  A  unique  method  of  connecting 
a  storage  battery  for  the  au.viliaries  and  Ughting  in  series  with  the  main 
motors  has  also  been  adopted. 


Ten  years  ago  a  proix)sal  to  equip  an  interurban  car  with  motors 
and  control  apparatus  to  operate  from  a  5,000-volt  direct-current 
trolley  would  have  fallen  on  deaf  ears.  No  one  would  for  one  moment 
have  considered  such  a  proposition  seriously.  But  to-day  such  a  car 
is  in  daily  service,  and  jvs  the  equipment  has  experienced  several 
months  of  actual  service,  it  is  permis.sible  to  give  a  description  of  the 
principal  features.  The  equipment  was  designed  and  built  by  the 
W?8tinghouse  Electric  &  Mfg.  Cb.  primarily  for  the  purpose  of  deter 
mining,  if  possible,  the  practicible  limit  to  which  voltages  for  direct- 
current  railways  could  be  carried.  Five  thousand  volts  Wivs  selected 
as  the  initial  limit,  as  this  is  high  enough  to  make  easily  possible 
the  collection  of  lurrcnt  for  the  largest  locomotive  from  an  overhe«<l 
wire.  It  is  also  high  enough  to  lessen  the  amount  of  line  copper  and 
the  number  of  8ub-st.ations,  and  to  secure  a  good  load-factor  and 
efluiency  with  n-a-sonable  cost. 

The  initial  exiK'riments  involved  the  design  and  construction  of 
two  2,400- volt  motors  and  the  necessary  control  equipment,  which 
were  mounted  on  a  ear  and  tested  on  the  intorworks  railway  at  East 
Pitt^sburgh  in  the  spring  of  1014.  The  equipment  wjvs  lirst  arranged 
for  series-parallel  control  with  voltages  of  from  2,400  to  3.000  on  the 
trolly.  Then  the  two  motors  were  connected  jx-rmanently  in  series, 
and  the  equipment  oiK<rated  at  a  trolly  voltage  of  4.(KKt.  which  was 
grad':ally  increased  until  the  equipment  was  finally  tested  with 
7,000  volts  on  the  trolly. 

The  results  wen>  such  that  the  comi>any  decided  to  place  a  com- 
plete four-motor  oqiiipment  in  service.  Through  the  influence  of  the 
late  Mr.  W.  A.  Foote  and  of  Mr.  Frank  Silliman,  pioneers  in  the  use 
of  high  voltages  both  for  transmission  and  for  traction  purposes, 
Mr.  J.  F.  Collins,  of  the  Michigan  United  Traction  Co..  agnMMi  to 
cooperate  with  the  Wostinghouse  Comjiany  in  the  tost,  and  he 
offere<l  the  use  of  a  branch  line  12  miles  in  length  for  the  pur]x>se  of 
giving  the  e«piipment  a  test  in  service.  Tlie  car  must  oj>«'rate  over 
the  GCK)-volt  line  within  the  city  limits.     The  trolly  lin?  was  reinsu- 

•  Prom  the  •'  Electric  Railway  Journal,"  slightly  abbreviated. 
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lated  and  space  was  allotted  in  the  sub-station  for  a  mercury-arc 
rectifier  equipment  which  was  installed  to  furnish  high-voltage 
current.  A  complete  car  equipment,  consisting  of  four  100  H.p. 
motors  with  control  and  auxiliaries,  was  installed  under  the  direction 
of  Mr.  R.  C.  Taylor,  superintendent  of  equipment,  on  one  of  the 
Michigan  United  cars,  the  completed  car  weighing  approximately 
40  tons. 

On  June  1  of  this  year  preliminary  tests  were  begun  after  the  regu- 
lar service  had  been  completed  for  the  day.  The  tests  were  continued 
until  it  was  certain  the  equipment  was  in  proper  condition,  and  the 
car  was  then  used  daily  for  the  last  two  or  three  round  trips  which 
could  be  handled  by  a  single  car.  Since  that  time  the  operation  has 
been  fairly  regular  for  these  trips,  and  up  to  date  it  has  continued  with- 
out a  single  interruption  to  the  service  due  to  the  car  equipment. 
It  has  not  been  necessary  to  change  any  detail  in  the  equiprtient  since 
service  began,  and  the  car  has  always  been  ready  for  operation  when 
line  and  power  were*available.     Considering  the  radical  increase  in 
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Fig.  1. — Comparison  of  Standard  Motor  and  5,000- volt  Motor. 

voltage  over  anything  previously  undertaken  and  the  small  size  of 
the  motors,  this  result  is  remarkable. 

Motors. — Of  course,  the  most  difficult  part  of  the  equipment  would 
appear  to  be  the  motors.  It  is  well  understood  that,  in  order  to 
secure  the  maximum  benefits  from  electrification,  a  railway  must  be 
able  to  operate  not  only  locomotives  but  multiple-unit  car  service. 
Consequently,  any  system  of  electrification  that  hopes  for  recogni- 
tion for  heavy  traction  purposes  must  be  suitable  for  operation  on 
passenger  cars.  It  is  not  so  difficult  to  secure  space  for  the  necessary 
number  of  commutator  bars  and  the  creepage  surface  for  insulating 
large  locomotive  motors  for  high  voltages,  but  it  has  been  a  serious 
problem  to  secure  these  requisites  for  a  motor  of  the  size  required  for 
ordinary  interurban  cars  without  exceeding  commercial  limits  for 
weight,  cost  and  dimensions.  For  that  reason  the  design  of  the 
motor  was  imdertaken  first,  as  being  the  most  difficult.  One  of  the 
first  of  these  motors  was  exhibited  at  the  Panama-Pacific  Exposition. 
The  arrangement  of  parts  is  showTi  schematically  in  Fig.  I. 

The  motor  is  known  as  the  twin-armature  bi-polar  type,  and  it 
has  many  advantageous  features  for  high  voltage  work.     A  bi-polar 
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Fig.  2. — Schematic  Diagram  of  Double-break  Switch. 

design  permits  the  use  of  double  the  voltage  on  a  given  commutator 
that  is  possible  with  a  four-pole  motor.  The  twin  armatures  make 
the  weight  but  little  more  than  that  of  a  corresponding  four-pole 
motor.  Fewer  field  coils  are  required  than  are  used  with  the  four- 
pole  motor,  and  the  two  armatures,  being  geared  to  the  same  axle, 
act  as  one  unit  and  halve  the  pressure  on  the  gear  teeth.  The  two 
armatures  are  connected  in  series,  and  consequently,  the  voltage  on 
each  is  reduced  to  lower  limits.  The  form  of  motor  lends  itself 
readily  to  a  very  effective  type  of  insulation,  and  the  mechanical 
construction  is  simple  and  rugged. 

J4  The  performance  of  the  motors  has  thus  far  been  all  that  one  could 
ask.  There  has  yet  to  appear  the  first  defect  in  any  motor  that  has 
been  built.  The  commutation  is  sparkless,  and  the  stability  of  the 
motor,  as  shown  by  its  absolute  freedom  from  flashing,  is  perfect. 
Large  creepage  surfaces  are  supplied,  both  on  armatures  and  brush- 
holders,  in  order  to  give  immunity  from  grounds.  One  characteristic 
that  will  assist  in  the  maintenance  of  the  insulation  is  the  fact  that 


^ 


the  current  is  small,  fjeing  only  •'•'  •    :  % 

and  that  only  a  few  small  bru- 

excellent  commutation,  there  is  very  little  wear  either  on  bnuhm  or 

commutators,  and  con.sequently  the  amount  '/        '    ■.  and  copper 

dust  originating  in  the  motor  i.s  small.     It  va  i  fgniwd  that 

upon  the  permanence  of  the  insulation  de[)end»  the  micceM  or  failure 

of  the  experiment,  and  this  is  something  that  time  alone  can  deter- 


mme. 


Contrril. — Next  to  the  motors,  the  control  a  the  mort  important 

feature  of  the  equipment,  since  the  swit' '  -     ■ 

high-voltage  circuit.s  properly  and  mu.^t 

tinuously  the  maximum  voltage  to  ground  in  all  kindx  of 

In  order  to  secure  a  relatively  large  nuriiFKT  of  1 

out  increasing  the  number  of  switches  unduly,  ■ 

with  two  breaks  in  series.     (Fig.  2.) 

High-Volfage  Switches.— Tha  s^vitf•hes  are  very  similar  to  th<' 
standard  Westinghouse  electro-pneumatic  switches,  but  have  some 
special  features,  due  to  the  small  current  and  high  voltage.  The 
main  ideas  governing  the  design  of  the  switch  group  wen-  s  •'  I 

reliability  in  opening  the  high-voltage  circuits  and  most  etT<- 
tribution  of  insulation.  The  design  adoptetl  has  both  of  these  desir- 
able features,  and,  in  addition,  is  extremely  simple  and  rugged.  The 
frames  of  the  switch  group  are  grounded  and  the  interlock  wiring  la 
thoroughly  protected,  in  order  to  isolate  the  high-voltage  current 
from  the  control  ^viring  and  master-controller.  One  of  the  novel 
features  in  the  switch  is  the  use  of  an  "  arc  splitter,"  consisting  of  a 
piece  of  soapstone  placed  in  front  of  the  switch  jaws  in  the  path  of  the 
arc.  The  effect  of  the  magnetic  field  is  to  blow  the  arc  against  thia 
along  its  entire  length  until  the  arc  is  broken.  This  greatly  increases 
the  length  and  at  the  same  time  chills  the  arc,  and  the  result  is  highly 
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Fig.  3. — Schem\tic  Controt,  Dlvorams. 

satisfactory.  The  operation  of  the  switch  groups  has  been  fully  as 
reliable  as  that  of  the  motors.  The  circuits  are  opened  with  ease,  and 
the  appearance  of  the  switcht-^  shows  scarcely  a  trace  of  their  having 
been  in  service. 

Starting  Resistance. — Practically  the  only  other  part  of  the  control 
equipment  that  is  subject  to  the  line  voltage  is  the  starting  rheostat. 
This  is  composed  of  cast  alloy  grids  in  a  number  of  frames.  These 
frames  are  insulated  from  ground  by  triple  insulation  and  from  each 
other  by  double  or  quadruple  insulation.  This  insulation  hjw  thus 
far  proved  entirely  adequate. 

Change-over  Apporalus.— Inasmuch  as  the  equipment  is  nniuired 
to  operate  through  the  city  of  Jackson  on  6(X)  volts,  a  cha 
switch  is  provided  which  connects  the  four  sets  of  armatures  ...  ^--y 
lei.     This  apparatus  consists  of  two  triplo-pole  double-thn.->w  dis- 
comiectmg  switches  with  the  contacts  mounted  o-\  ymtvcWui  u-  : 
lators  immersc'l  in  oil.     They  an>  ooimectod  together  si>  that  t:.  .\ 
are  operated  by  a  single  lever,  w  hioh  also  ojH^rates  a  small  drum  that 
changes  a  few  of  tne  contactor  magnet  connections. 

Low  Voltage  Switch  Group.— One  group  of  switches  is  provided  to 
eftect  the  necessarv  cluingcs  on  the  grouml  side  of  the  e*nupment  and 
the  auxiliaries.  This  is  a  st^vndaiti  grouj)  which  is  usoil  orximanly 
for  small  600-volt  car  equipments,  and  it  netnis  no  description. 

Reverser.—A  standard  tviK>  of  electro-pneumatically-operated 
two-motor  reverser  is  used  to  reverse  the  connections  of  the  motor 
fieldo,  the  fields  being  always  connected  on  the  ground  side  of  the 
armatures,  so  that  no  extra  uisulation  is  ret^uired. 

Auxilianj  Equipment.— ^ot  of  least  importance  is  the  apiwnitus 
needed  for  furnishing  current  for  control,  lights  and  air-compre.ssor 
motor.  It  is  well  known  that  the  small  high-voltage  machine  knovni 
as  the  dynamotor,  which  is  used  for  this  purpose  on  1,200-volt  and 
1,500-volt  equipments,  is  the  letvst  reUable  pvrt  of  the  eqmpment. 
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This  is  necessarily  the  case,  since  the  usual  compound  winding  on  the 
field  makes  it  far  more  susceptible  to  flashing  troubles,  and  its  small 
size  makes  the  insulation  problem  and  the  armature  -winding  much 
more  difficult.  While  these  l,2fX>-volt  and  1,500-volt  equipments 
are  giving  excellent  results,  it  was  felt  that  it  would  be  not  only  very 
desirable,  but  necessary,  to  eliminate  the  dynamotor  from  higher 
voltage  equipments,  especially  for  cars,  since  it  would  be  quite 
reasonable  to  expect  the  difficulties  to  be  multiplied  with  the  voltage. 
For  this  reason  the  entire  auxiliary  equipment  of  the  o,(KJO-volt  car  is 
operated  at  150  volts.     The  scherne  adopted  is  as  follows  :— 

A  1.50-volt  storage  battery,  to  which  all  of  the  auxiliaries  are  con- 
nected, is  placed  in  the  main  motor  circuit  between  the  motors  and 
ground.  All  the  main  motor  current,  therefore,  either  goes  thiough 
the  battery  and  charges  it,  or  through  the  auxiliary  circuits  which 
may  be  connected  to  the  battery  at  the  tirjic  the  motors  arc  working. 
By  the  application  of  a  simple  device,  the  air  compressor  doe«  prac- 
tically all  its  work  when  the  main  motors  are  operating,  and  thus 
simply  diverts  a  part  of  all  of  the  main  motor  current  as  require<l,  so 
that  the  battery  is  relieved  from  furnishing  the  current  to  the  com- 
pressor motor  and  at  the  same  time  does  not  receive  the  high  charging 
currents  that  would  otherwise  be  imposed  on  it  during  acceleration 
The  battery  has  thus  a  very  light  duty  to  jierforra,  and  can  be  made 
up  of  small  cells.  A  set  of  counter- E.^M.F.  cells  parallels  the  battery 
during  charging  i>eriods  to  prevent  overcharging  and  excessive 
chaiging  rates. 

The  voltage  of  the  battery  for  such  an  equipment  is  determined  by 
the  amount  of  power  required  for  the  auxiliaries.  The  average  cur- 
rent required  by  the  auxiliaries  should,  in  order  to  leave  a  satisfac- 
tory margin,  be  not  more  than  80  per  cent,  of  the  average  current 
taken  by  the  main  motors.  The  use  of  l.TO  volts  for  the  battcpk-  in 
this  case  indicates  that  the  auxiliaries  arc  expected  to  use  less  than 
'.i  per  cent,  of  the  total  power  taken  by  the  car. 

The  main  schematic  wiring  diagram  is  shown  in  Fig.  3.  In  this 
diagram  the  double- break  switches  are  indicate<l  by  three  parallel 
lines  across  the  circuit  and  the  single-break  switches  by  two  hues.  It 
will  be  seen  that  12  of  the  former  and  10  of  the  latter  are  required  for 
this  equipment.  Considering  the  fact  that  the.se  switches  control 
not  only  the  main  motor  circuits  for  both  o,000-volt  and  6(K)-voIt 
operation,  but  all  of  the  auxiliaries  as  well,  the  equipment  is  very 
simj)Ie.  Very  satisfactory  operation  on  600  volts  is  secured  by  shunt- 
ing tlic  fields  of  the  motors. 

As  before  stated,  power  for  operating  this  car  is  obtained  fro?n 
three  mercury-arc  rec-tifiers,  wliicli  receive  jiower  from  a  60-cycIe 
three-])hase  system  and  are  oix-rated  in  series.  Connecting  the  three 
phases  of  the  system  in  series  gives  not  only  a  smooth  current  wave, 
but  balances  the  load  on  the  three  jjjiascs  of  (he  transmission  system. 
This  is  beli<!ved  to  be  Ihc  Ijrst  tiini-  incrcuryarc  rectifiers  have  been 
used  in  this  way  to  fnrnisli  so  iriuch  power  for  high-voltage  work. 

f'onrliislou.  T(  is  fully  recdfinised  that  the  tt^stfl  have  not  e(m- 
tinucd  long  enough  to  draw  any  definite  conclusions  as  to  the  future 
use  of  5,000- volt  direct  current  for  railways.  All  that  can  Iw  statod 
at  (his  (iinc  is  (hat  (lie  |ir(liniinarv  tests  are  extremely  satisfactory, 
nnd  Ihc  fa((  that  no  difficulties  in  the  car  ecjuipmcnt  Jiavc  apfx-an^d 
t.)  (laic  indicates  that  there  is  ground  for  the  Iiojk^  that  the  5,<HM). volt 
direct -current  railway  is  a  possibility.  In  any  case  (he  am.'zinK  fact 
reniains  (hat  a  commercial  car  c(iuipnjen(  of  KM)  n.r.  motors  hits  been 
designed,  limit  and  tested  in  commercial  service  and  has  a  pt>rfe<t 
record  for  t  he  o])eration  to  <late. 


ELECTRIC  POWER  IN  CANADIAN  INDUSTRY. 

IIV  (  ir.VKLfcS  H.  MiT<HKI,t.. 

In  the  study,  from  (he  Can.-vdian  standpoint,  of  Ihc  use  of  chMlric 
power  and  its  generation  an<l  .supply,  it  is  nr«'(>ssary  to  analy.se  (he 
]nake-up  of  the  tvj)ical  power  load,  such  as  may  l»e  found  to  oompriw 
the  greater  portion  v)f  (he  aggrega(((  loads  thi-oughou(  t"  inion. 

In  Canada,  it  is  notable  that,  witliout  exception,  all  <  ••  now 

supplied  by  or  are  within  the  econoniic  distribution  zone  of  hydro- 
electric sources,  and.  further,  coiunu'rcial  conditions  an'  hurh  that 
jiower  from  these  scuirccs  is  available  (o  (he  customer  a(  ver\  a((rac- 
tivc  ra(es  and  it  is  a|)i)arent  that  the  futiire  of  iMiwer-con»unung 
iiulustries  has  its  foundation  in  (h<»  boun(ifnl  and  widosj.read  water 
])(m'er  resources  of  (he  coimtry.  The  Dominion  of  <  anatia  h;».s  an 
area  of  :{.74.").r>74  .sq.  miles.  s(re(ching  from  the  Atlantic  to  the  I'.irilir 
and  from  tlu>  northern  boundary  of  (he  Uni(od  S(ates  to  the  .Arctic 
Ocean.  The  North-west  Terri(orie-'».  the  vivst  nortf».<ni  p.ir(ion  of 
(Quebec  and  the  greater  part  of  the  Yukon  eann  leretl. 

•  AbHtnct  of  a  Paprr  presented  at  tlio  Intornntumal  KnpncorinB 
Congro.o.  San  Francisco. 


within  our  generation,  to  be  factors  in  the  industrial  field.  The 
possibilities  in  these  districts,  from  the  standpoint  of  natural  re- 
sources, are  not  as  yet,  with  the  incomplete  investigations  made  up 
to  the  present,  capable  of  appreciation  ;  water-power  is  plentiful, 
but  so  remote  from  any  pre.sent  market  that  the  capacities  of  the 
thousands  of  known  water  j)owers  are  not  included  in  statistics ; 
within  a  limited  area,  the  Yukon  is  an  exception.  In  the  provinces 
set  out  in  Table  I.,  j»ower  is  available  in  great  abundance. 

Within  the  jjrovinces  of  the  Uomijiion  of  Canada,  and  excluding 
the  North-west  Territories,  practicall}-  all  of  the  I'ukon,  and  the 
northern  and  eastern  portions  of  Quebec,  it  is  estimated  that 
17,7(>4,0<K»  if.r.  are  available,  this  amount  being  inclusive,  in  the 
case  of  Niagara  Falls,  Fort  Francis  and  the  St.  Mary's  River  at  Sault 
Ste.  Marie,  of  only  the  development  permitted  by  international 
treaties,  and,  futher,  does  not  contemplate  the  full  ])ossibilities  of 
storage  for  the  improvement  of  capacities.  The  developed  ix)wers, 
which  an'  inclusive  of  all  water  ]X)wers,  aggregate  1,712,193  H.P.,  as 
develojH'd  by  turbines,  and  this  amount  is  distributed  as  shown  in 
the  following  Table  : — 

Table  I. — Hijdrnulic  Development  in  Canada. 

Province.  H.P.  Developed. 

Neva  Scotia 21.412 

•    New  Brunswick  : 13,390 

Prince  Edward  Island    500 

(Quebec  .520.000 

Ontario  789,46(i 

Manitolia   ". 56,730 

Saskatchewan   45 

All)crta     33,305 

British  Columbia 265.345 

Yukon 12.000 


Total  : 1,712,193 

The  relation  between  jwpulation  and  water  ]x)wer  developed 
makes  a  very  interesting  study.  It  cannot  be  said  that  a  definite 
relation  exists  or  should  exist,  although  it  is  ix)ssible  that  in  the 
future,  as  the  rapidlj'  changing  commercial  conditions  assmne  a 
permanent  stability  from  established  markets  and  universal  demand, 
a  constant  may  be  deduced  for  the  equation,  the  variables  being 
environment,  government  policy,  inherent  commercial  instinct, 
natural  resources  of  materials,  accessibility  of  market  and,  above  all, 
available  sources  of  low  cost  electric  power.  Horse-power  per  capita 
of  the  various  manufacturmg  countries  may  be  compared  on  the 
present  standing,  and  while  the  contemporary  industrial  conditions 
may  not  readily  admit  of  the  jirojection  of  these  values  to  the  next 
few  years  to  conu\  in  the  commercial  future  of  the  world  it  must  lie 
n'cognised  that  cheap  jxiwer  will  be  the  ke,\-note  of  industrial  ad- 
vancement. -As  statenients  from  official  sources,  or  as  computed 
from  all  acccssilile  sources  of  information,  the  amounts  of  water 
|K)wer  availal)le  and  developed  and  the  horse-jjower  per  capita  have 
been  compiled  and  are  here  jiresented  for  the  various  industrial 
countries  of  Kumix- and  America  (Table  II.). 

Twenty  years  ago.  the  ])osition  of  the  various  manufacturing 
countries,  in  the  scale  of  industrial  production,  undoubtedly  bore  a 
dirvM't  relation  to  the  consumjition  of  coal,  and  jKiwer  Wfks  a  major 
factor  in  itulustry.  In  the  present  day,  where  so  many  factors  are 
in  a  transitional  stage,  it  cannot  be  said  that  either  coal  consumption, 
alone,  or  water  iK)wer  developed,  alone,  is  indicative  of  commercial 
standing,  ahhough  (he  aggregate  jxiwer  ecpiivalent  may  be  so.  All 
8u«-h  studies  of  power  (H-onomics.  however,  will  disclose  that  low-cast 
power  is  the  underiying  elenumt  of  the  industrial  world. 

Fortunate  as  is  Can.-ula  in  water-jxiwer  distribution:  the  added 
advant^ige  of  a  great  share  in  the  world's  mineral  resourt^es,  with, 
moreover,  the  proximity  of  iK>wer  to  the  mines,  will  by  their  inter- 
de|K'ndep-e  pn)vi<le  a  great  srimulus  to  the  development  of  lx)tlu 
Coal.  iron.  copjRT.  nickel.  g(»ld.  silver,  cobalt,  lead,  asbestos,  mica 
and  conuidum  are  the  iirincipal  mineral.s,  .and  the  outimt  value  of 
these.  inp  j;37.3(Mt.4SO.  in  1910,  is  one  of  the  chief  elements 

ill  the  .  «■  of  (he  Dominion. 

\\\v.\v  altundanec  of  water  jiowprs  exist  in  Canada,  to-day  only  the 
"'"  ''ini(>n(aladminis(ration]KiIiciescan])rovideforthe 

•"^ii'  iicntsof  fhefuture.     Themajority  of  water  jwwers 

withni  m.irket  range  will  undoubtedly  be  developetl.  and  the  future 
is  of    vital   ini!  I(    has    l>e<<n    fortunate    (hat.   in    CAUiwla. 

t  he  water- jx .« .  ,  ivo  mostly  R-maincd  under  the  cont  rol  of  the 

Dominion  of  Provincial  rkivemmcnts.  The  Dominion  Coveniraent 
oonfrols  navigable  s(n>.uns.  and  (heir  water  jxiwers.  thro«inhout  (he 
Dominion  and  thi>  witer  jKiwers  of  the  provinces  of  .Manitol)», 
S.-i-skatchewan  and  Allwrta  ;  the  Yxikoii  and  the  north-west  Terri-  . 
tones.  Quef^oc  .and  Nnw  Bnuls^vi^k  liave  grante<l  powers,  heretofope,  " 
on  bro-^d  lo.^se?.  while  Nova  S<>otia  h.is  many  of  its  water  powers 
pri  \  n«l  ou(right  from  18th  century  Government  land  grant- 

tlu  -.   |.,  ..iuces  aro  now  planning  much  more  efficient  e<mtrol.     lu 
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Table  II. —  Water  Power  Available  and  Developed,  and  the  Ih/rae-power  per  Capita  in  Various  1 1 


Country. 


Area 
square  miles, 


United  States 1     3,02(),600* 

Canada  A 2,000,000 

!)27,800 

241,3.30 

207,100 

124,130 

194,700 

172,900 

91,280 

1. "1,976 

208,800 

88,120 


I'opulatcd  B. 
Austria-  Hungary 

France 

Norway    

Spain   

Sweden 

Italy  

Switzerland     

Germany 

Great  Britain    


Population 

(latest 
available 
figures). 


92,019,900 
8,033,500t 
8,000,000 

49,418,600 

39,601,500 
2,.302,700 

18,618,100 
.'3,.52 1,900 

28,601.600 
3,742,000 

64,903,400 

38,802,500 


Horse-power 
available 

(1915 
estimate). 


Horse-power  | 
developed 

(1915         I 
estimate). 


Per  cent, 
utilised. 


Hori«f-[K>wer  \n-\  -  ,. 
mile  of  arcti. 


Available. ;  Devi- 1 


28,100,000 
17,820,000 
8,094,000 
6,460,000 
5,587,000 
5,500,000 
5,000,000 
4,500,000 
4,000.000 
2,000,000 

l,42."),oon 
963,000 


7,000,000 

1,710,843 

l,700,0i/0 

5()6.000 

6.10,000 

1,120,000 

440,00!) 

704,500 

97(;,.300 

511.000 

618,100 

80,000 


24-9 

9-3 

2-31 

0-:;  i 

9-6 

801 

0-S6 

•>.•>•» 

2 10 

8-74 

\K\ 

101 

8-8 

26-8 

2:t4 

0-13 

11-6 

270 

314 

0-U 

20-4 

443 

902 

2-39 

8-8 

25-7 

2-27 

0-27 

1 5-6 

260 

!-0S 

O-.Sl 

24-4 

43-8 

10  7 

0  14 

25-5 

125-2 

32() 

0  -i\ 

43-4 

6-8 

2!)« 

0-02 

8-3 

1       10-9 

0-91 

0-02 

"  J! 
«•  Jl 
•  x.ll 
I)  hit; 
"  ♦*: 


••  i:;7 

IMtlO 

0-002 


Canada  "  A,"  2,000,000  sq.  miles  taken  as  the  area  treated  in  the  Conservation  Commission's  estimate  of  available 
area  which  we  may  expect  to  see  fairly  thickly  settled  during  tl>c  next  few  decades  ;   3,729,700  sq.  miles  =  areii  of  u  ; 

t  1911  Census  +  12  per  cent.  *  Excluding  Alaska  (area  about  half  million  square  mile«;. 
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the  province  of  Ontario,  the  administration  has  become  of  such 
exceptional  nature  that  it  is  worthy  of  a  very  complete  study,  as 
being,  possibly,  the  greatest  of  municipal  power  undertakings. 

The  Dominion  Government's  administrative  policy  affords  every 
reasonable  protection  to  the  public,  as  to  rentals,  periodic  revisions, 
control  of  rates,  limited  grants,  &c.,  and,  at  the  same  time,  fosters 
legitimate  private  enterprise  to  return  reasonable  profits.  Regulations 
are  in  force  affording  all  possible  assistance  to  the  development  of  water 
powers  which  have  every  reasonable  assurance  of  economic  utilisa- 
tion, and,  further,  before  the  authorisation  to  proceed  with  develop- 
ment is  given,  complete  investigations  are  undertaken  to  prove  the 
economic  features  of  design,  capacities  and  costs,  and,  eventually, 
supervision  is  carried  out  during  construction.  Proper  govenmient 
supervision  and  control  of  the  constniction  and  maintenance  of  all 
developments  is  the  only  safe  method  of  intelligently  initiating  con- 
struction and  maintaining  an  adequate  system  of  river  improvement 
for  power  purposes.  The  Hydro -electric  Commission  of  Ontario  has 
created  a  world-wide  interest  as  an  experiment  in  publicly-owned 
power.  The  history  and  results  of  the  undertaking  deserve  fullest 
consideration  in  dealing  with  electric  power  in  Canadian  industry. 

For  some  years  previous  to  1906,  several  of  the  energetic  and 
leading  citizens  of  central  south-western  Ontario  had  endeavoured 
to  secure  a  working  basis  for  a  comprehensive  scheme  of  supplying 
power  to  the  various  municipalities,  the  City  of  Toronto  comprising 
the  largest  interests  in  the  matter.  In  1906,  the  Provincial  Govern- 
ment created  a  Commission  empowered  to  investigate  power  con- 
ditions everywhere  in  the  province,  and  a  further  Commission  was 
established  after  the  rendering  of  the  preliminary  reports  on  the 
situation,  which  resulted  in  by-laws  on  the  question  of  power  supply 
being  voted  upon  by  the  interested  municipalities  ;  and  an  agree- 
ment was  entered  into  by  certain  cities  and  towns  with  the  Hydro- 
electric Power  Commission  of  Ontario  for  a  supply  of  electric  power 
to  be  transmitted  from  Niagara  Falls.  The  Commission  is  em- 
powered, by  Act  of  Parliament,  to  make  expenditures  for  the  carrying 
out  of  the  necessary  work,  and  these  expenditures  are  repayable  to 
the  Commission  by  the  municipal  corporations  which  have  entered 
into  contracts.  The  price  per  horse-power  per  year  that  each 
municipality  has  to  pay  for  the  respective  block  of  power  is  the  cost 
to  the  Commission  and,  in  addition  (a)  interest  at  the  rate  of  4  per 
cent,  upon  the  moneys  expended  by  the  Commission  on  cajiital 
account  in  the  construction  or  purchase  of  works  ;  (6)  an  annual  sura 
sufficient  to  form  in  30  years  a  sinking  fund  for  the  retirement  of  the 
securities  issued  by  the  province,  under  the  Act,  for  the  payment  of 
the  cost  of  the  works  ;  and  (c)  line  loss  and  the  cost  of  operating, 
maintaining,  repairing,  renewing  and  insuring  the  works.  The 
amounts  payable  are  annually  adjusted  and  apportioned. 

Tenders  were  called  for  the  supply  of  electrical  power  from  the 

producing  companies  at  Niagara  Falls,  Ontario,  and  in  March,  1908, 

^the  Commission  entered  into  a  contract  with  the  Ontario  Power  Co. 

;for  amounts  up  to   100,000  h.p.     Power  was  obtained  from   this 

iSource  at  the  price  of  $9.40  (£1-88)  per  horse-power  per  annum  for 

amoimts  up  to  25,000  h.p.,  and  when  the  power  demand  exceeded 

25,000  H.P.,  the  price  became  §9.00  (£1-8)  per  horse-power  per  annum. 

This  price  is  for  12,000  volt,  three-phase,  25  cycle  power  delivered  in 

the  Commission's  transformer  station  at  Niagara  Falls. 

In  addition  to  the  district  served  in  the  Niagara  system,  the 

;  Commission  buys  power  from  the  Kaministiquia  Power  Co.,  of  Fort 

^William,  Ontario,  and  sells  to  the  City  of  Port  Arthur ;    from  the 

I  Ottawa  and  Hull  Light  and  Power  Co.,  selling  to  the  City  of  Ottawa  : 

J, from  the  Auburn  Power  Co.,  selling  to  the  City  of  Peterborough  ;  and 

^  |from  the  York  and  Ontario  Power  Co.  for  selling  to  the  group  of 


towns  in  the  St.  Lawrence  system.  Further,  the  Commi^ion  pur- 
chased the  generating  and  distributing  system  of  the  Siracoe  Rail- 
way and  Power  Co.,  at  Big  Chute,  on  the  Severn  River,  le 
considerable  extensions  to  the  distribution  .system,  thi-s  p:  _  ai% 
arranged  to  tie  in  with  a  generating  plant  being  built  by  the  Com- 
mission at  Eugenia  Falls,  where  a  542  ft  head  is  to  be  '  '  A 
which  is  to  supply  power  on  June  1,  1915.  A  generatn  _  ,.1 
distribution  system  has  just  been  completed  at  Wasdeil's  Falls,  on 
the  Sev^ern  River,  at  the  outlet  of  Lake  Couchiching.  to  sup:  '  .  -r 
to  the  Wasdeil's  Falls  system.  The  Commi.s.sion  is  at  j.!  a- 
gaged  on  the  preliminaries  to  construction  of  radial  electric  railroads 
in  the  vicinity  of  Toronto  and  has  undertaken  the  engineering  and 
construction  of  the  electrification  works  of  t"he  London  and  Port 
Stanley  Railway. 

The  following  figures  show  the  extent  of  the  distribution  area 
served  by  the  Commission,  excluding  the  Port  Arthur,  Ottawa  and 
St.  Lawrence  systems.  The  transmission  lines  to-day  aggregate  305-7 
miles  of  double-circuit  110,000  volt  line  ;  37  miles  of  single-circuit 
110,000  volt  line  ;    722  miles  of  single  and  double-circuit  pole  lines 
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Fio.  1. — Curve  showino  Increase  of  Power  Load  of  MrxiciPU-rriEs. 
Niagara  System.     Oct..  1910,  to  Oct..  1914. 

of  voltage  from  13,200  up  to  46.000;  and  77  miles  of  ..>\v-voh.tgr 
circuits.  All  the  110,000  volt  lines  aiul  the  greater  {xirtion  of  the 
others,  are  nicluded  in  the  Niagara  system.  On  Dec.  31.  1914.  the 
nvunber  of  customers  served  by  the  system  was  9t>.744.  On  Fob.  28, 
1915,  the  power  purchased  by  the  Connuission  was  over  10I\(HH)h.p. 
Three  features  are  outstanding  :  First,  the  power  is  intend eil  to 
be  available  for  every  class  of  consunu-r.  rural  or  urban  :  second,  the 
equipment  and  geneVal  design  aiv  selected  for  nuvst  i)erins»nent  and 
effective  service  ;  third,  the  power  is  supplietl  to  the  nnuiiciixilities 
at  cost.  Being  assisted  by  complete.  etVective  legislation  from  both 
provincial  and  municipal  standpoints,  these  oi)erations  of  the  Hydro- 
electric Power  Connnission  are  the  broadest  examples  of  nun\»oi{vd 
ownership.  The  field  enteivd  by  the  Commission,  wherever  estab- 
lished municipal  plants  did  not  previously  exist,  was  quite  fully 
covered  by  private  companies.  The  atlverso  criticism  which  a 
publicly-owned,  electrical  power  system  must  exixvt  when  entenng 
an  established  connnercial  market  wjvs  based,  at  the  inception  of  the 
Commission's  plans,  on  the  monoix'.listic  tendency  :  on  the  iK>ssible 
effects  of  the  introduction  of  provincial  party  jwlitics ;    and  on  the 
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experimental  nature  of  the  scheme.  The  entire  success  as  a  commer- 
cial system,  as  an  engineering  work,  and  as  a  popular  undertaking 
has  entirely  vindicated  the  situation. 

The  sale  of  power  at  cost  eliminates  much  competition.  This 
cannot  be  said  to  be  creating  a  monopoly,  as  several  of  the  estab- 
lished companies  were  able  to  reduce  their  rates  to  a  corresponding 
amount,  and  with  the  decidedly  less  remunerative  rates,  have  been 
able,  by  a  much  increased  activity  in  the  handling  of  business,  to 
maintain  a  sound  financial  existence.  The  popular  idea  of  the  effect 
of  a  monopoly  is  that  the  public  pays  more  and  gets  less  in  return, 
a  condition  certainly  not  comparable  with  the  Commission's  enter- 
prise. 

The  experimental  features  of  the  engineering  and  commercial 
problems,  involved,  particularly,  long  distances,  it  being  233  miles 
from  Niagara  Falls  to  Windsor;  the  fact  that  110,000  volt  traii-s- 
mission  at  the  time  designs  were  commenced  was  in  its  earliest  stages  ; 
that  power  was  to  be  available  to  the  municipalities  at  25  cycles,  for 
use  in  established  markets  using  60  cycles  and  l.'{3  cycles  ;  tlie 
necessary  duplication  in  many  cases  of  distribution  systems  ;  pub- 
lished power  prices  were  based  on  estimates,  only,  of  cost  of  con- 
struction and  distribution  ;  large  blocks  of  power,  with  corresjwnding 
prices,  were  apportioned  to  the  re.spective  municipalities  consider- 
ably in  excess  of  their  needs  at  the  time,  and  in  reality,  in  most  cases, 
in  excess  of  the  power  consumption  from  all  sources  of  steam,  water, 
gas  and  oil ;  an  appreciably  leavening  factor  was  to  be  introduced 
into  the  industrial  rivalry  of  the  various  communities  ;  the  con- 
sideration of  an  aggregate  load  of  100,000  h.p.,  as  was  anticipated 
and  which  was  to  be  an  element  in  the  ultimate  success,  was  beyond 
the  comprehension  of  the  great  majority  ;  and,  possibly,  lastly,  no 
apparent  provision  was  made  for  the  development  period  in  acquirijig 
the  load  contracted  for. 

The  analysis  of  the  foregoing  is  quite  beyond  the  capabilities  of 
this  Paper.  In  1908,  the  municipalities  entering  into  the  agreement 
sul)scribed  for  29,33.5  h.p.  ;  distribution  of  jiower  was  commenced 
in  1910  ;  in  1915,  the  power  will  be  in  excess  of  100,000  H.p.  in  the 
Niagara  system  alone.  These  figures  may  broadlj'  suffice  in  place 
of  a  complete  analysis,  as  each  of  the  problems  enumerated  was 
eventually  met  by  a  successful  solution.  The  rate  of  this  growth  in 
the  Niagara  system  is  shown  in  Fig.  3,  from  1910  to  1915. 

The  municipalities  originally  included  in  the  power  agreements 
numbered  15  ;  on  Feb.  28,  1915,  this  number  had  increased  to  82, 
and  the  growth  in  the  number  of  consumers  is  well  showii  in  the 
following  Table : — 

Approximate  Number  oj  Consumers  {to  Dec.  31,  1914). 

1912       1913       1914 

Light  33..^()S     ...      03.1.^7     ...      93.179 

Power  i;.i'M     ...        2,5:J2     ...        3,505 

Total  34,907     ...      ().'),(J89     ...      96.744 

The  rates  at  which  the  Commission  sells  to  the  nnuiicipality  con- 
sider the  dislance  from  the  Niagara  or  other  generating  source,  cost 
of  100,000  volt  and  13,000  volt  local  systems  of  sui)ply.  and  the 
amount  and  load  factor  of  jjowcr  consumed.  The  Coiiiiuissiou 
recomincnds  the  rates  to  be  applied  by  the  municipality  for  the 
consumers,  and  the  municipalities,  in  general,  adojit  thpm.  The 
latcs  for  sale  are  now  on  a  uniform  basis  jind  involve  a  service  charge 
which,  in  case  of  power,  consists  of  a  Hat  rate  of  4s.,  a  si)ecial  rate  of 
a])proximate]y  12  times  the  standard  rate  for  the  first  50  hours  of 
service  each  month,  and  of  approximately  eight  times  the  standard 
rate  for  the  second  50  hours  of  service  each  month,  the  balance  being 
at  a  standard  rate  per  kilowatt-hour.  Domestic  lighting  ratoa  bear 
a  service  charge  of  IjkI.  or  2d.  jkt  100  sq.  ft.  of  Jlnor  jin-a  jmt  month, 
and  a  standard  rate  of  from  ]-25d.  to  3-5d.  ]mt  kilnwjitt  hour. 
Commercial  lighting  rate«,  in  general,  have  a  service  charge  involving 
the  first  .30  horn's  ]>er  month,  and  a  standard  rate  for  all  ■■i(i<litional 
time.  Discounts  for  ])n>ini)t  jiayiuent  a|)ply  tlin)ngli(»nt.  Tlie 
average  rate  jiaid  for  ({(unestie  .service  is  cnlculat<"fl  to  be  r85d.  jkt 
kilo\v;-tt-hour.  .Street  lighting  rales  arc,  in  general,  flat  rates  a]i|>lie<i 
to  the  jiarticular  type  of  street  lighting  unil.s  u.mmI  liy  eaeli  resi^ctive 
nuniicipality. 

Power  is  brought  from  the  Ontario  Power  Co.  on  a  2((-minute  i»eak 
basis  and  is  taken  by  the  nuniieipalities  in  a  similar  manner.  The 
oversale  of  ])o\Ver,  by  the  Commi.ssion.  n-sultinu  fmm  the  time  dis- 
tribution of  the  resjicctive  su))erimposing  pay  jK-aks  is  quite  an 
ajqirec  iai)le  anioiuit.  and  is  in  excess  of  the  line  and  transformer 
I0.SSC.S,  «!te.,  which  has  justified  the  Commission  in  excluding  lo.'*s  cost,** 
from  iiower  rates:  the  flattening  of  the  hiad  curve,  however,  over 
tlie  24-li(un-  ptM'iod  is  gradually  reducing  tlie  oversjile. 

As  exam]»l(>s  of  the  natmv  o^  daily  loail  curve,**,  tyjucal  summer 
and  winter  loads  .arc  shown  in  iMg.  2.  The  iniiividual  loads  are 
tj^iici.l  commereial.  domestic  and  municipal  loads  and  do  not  include 
any  electrochemical  i>r  elect rometallurgical  loads.     The  municii>al 


nature  of  practically  all  the  loads  concerned  has  shown  the  possi- 
bilities of  flattening  the  24-hour  load  curve.  Pumping  to  reservoirs 
is  undertaken  on  off-peak  hours  and  is  responsible,  to  a  great  extent, 
for  the  magnitude  of  night  loads,  as'sho^^^l  ;  Jand|again.  the  pumping 
equipment  usually  includes  synchronous^  motors,  which,  when 
necessarilj-  operating  as  day  loads,  have  a  power-factor  corrective 
value  favourably  comparative  with  their  energy  consumption.  The 
load  factor  on  the  Niagara  system  is  said  to  average  about  80  per  cent. 

The  Ontario  Power  Co.,  at  Niagara  Falls,  the  source  of  power  for 
the  Niagara  system,  has  an  installed  capacity  of  160,000  h.p.  in  14 
generator  units,  and,  in  addition  to  the  Hydro-electric  Commi.s.sion 
of  Ontario,  has  a  very  large  market  established  in  New  York  State, 
through  the  Niagara,  LockjK)rt.and  Ontario  Power  Co.,* and  a  con- 
siderable market  in  Ontario  adjacent  to  the  generating  plant. 

Previous  to  the  use  of  the  Commission's  power,  the  industrial 
market  for  steam -generating  central  electric  stations  was  limited,  as 
the  rate  for  jw^er  from  the  water  power  companies  bore  a  recog- 
nisable relation  to  cost  of  power  from  isolated  steam  power  plants  of 
corresjxjnding  capacities.  The  mimieijialities  served  by  the  Com- 
mission represent  the  major  jX)rtion  of  the  industrial  centres  of  the 
province,  and  amongst  these  considerable  rivalry  has  existed  a.=  to 
their  industrial  growth. 

The  practice  of  granting  of  municipal  bunuses — of  fixed  taxation 
or  water  rates,  debenture  or  bond  guarantees,  free  sites,  money 
grants,  &c.,  greatly  in  vogue  several  years  ago— is  gradually  dis- 
ap])earing,  and  aside  from  these  inducements  the  indi%nduality  of  the 
connnunity  was  chiefly  based  upon  tran.sportation  facilities,  labour 
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economics  and  cost  of  power.  The  elimination  of  cost  of  ix)wer  as  a 
selective  factor,  by  the  apjilication  of  comparatively  similar  rates 
over  a  wide  area,  and  the  discouragement  of  bonusing  has  led  to  a 
more  fruitful  and  .substantial  comjx^tition  among  the  municipalities; 
the  active  improvement  of  all  public  services  directly  influencing  the 
con<litions  of  transportation  and  labour. 

The  jK)wers  of  the  Commission  are  very  wide  and  extend  far  beyond 
the  distribution  of  jxiwer.  Rate*  throughout  the  pro\*ince  may  be 
investigated  and  controlled  on  application  of  any  municipality  ; 
existing  t^^-stcms  and  uiulevelojx^d  sites  may  be  Ixjught  or  expRv 
priatcd  ;  systems,  in  jwrt  or  complete,  may  he  designed,  finaneetl 
and  const ructe«l  ;  rivers  may  be  im})rove<l  for  storage  purjKises,  and 
so  f(»rth.  These  an^  particularly  nu'ntione<K  as  they  have  lieen 
include*!  in  the  actual  work  of  the  Commi.ssion  to  date.  Further, 
by  its  administration,  conjointly  with  the  Pnnincial  Dejvirtment  of 
Lands.  Kore.sts  and  .Mines,  of  all  w.iter-jKiwer  matters  untler  pro- 
vincial jurisdiction — that  is,  excluding  only  such  affairs  as  arise 
under  the  Dominion  Coveniment's  rights  on  navigable  streams — the 
interests  of  the  numiciiwdities  are  fully  guanle<i. 

The  existing  comjx-titors.  in  such  portions  of  the  j)ro\nnce  as  are 
not  directly  .served  hy  the  ("ommi.s.sion's  .sy.stcm.  either  by  influent' 
of  the  ("(immission  or  liv  respect  for  its  powci>  .m>I1  at  qtnt<-  com 
jiarable  rates. 

As  examples  of  t\M«  conditions  of  development  quite  different  in 
.ispcot  to  the  Hydro-electric  Commission,  but  which.  als<i.  .m-  well 
worth  study,  reference  is  made  herein  to  the  Shawinigan  .system,  in 
the  pnivincc  of  Quel>ec.  and  to  the  developed  an<l  undeveloped  -itc« 
on  the  Wiimij)eg  Piver,  in  the  province  of  ]\Ianitoha.  Sp  "J 
attention  must  be  directed  to  the  curves  of  the  Hvdro-electric  Com- 
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mission,  to  the  curves  of  the  Shawinigan  system,  and  to  the  loads  in 
the  City  of  Winnipeg,  as  denoting  the  rapid  growth  in  power  con- 
sumption. It  is  to  be  found  that  throughout  the  whole  of  Canada 
the  loads  of  the  power  systems  have  been  increased  in  a  like  manner. 
The  consideration  of  such  rates  of  increase  as  being  applicable  to  the 
future,  creates  a  -most  strildng  condition,  and  the  development  to 
meet  such  demands  c  .n  only  be  supplied  by  the  most  careful  utilisa- 
tion of  water  power  sources. 

The  Shawinigan  Water  and  Power  Co.,  at  Shawinigan  Falls, 
Quebec,  has  an  interesting  system  for  study  as  to  industrial  use  of 
electric  powder.  This  plant  is  noted  for  several  reasons  :  First,  its 
magnitude  ;  second,  its  extent  of  distribution  ;  third,  its  creation  of 
an  industrial  centre  from  the  power  standpoint  alone  ;  and  fourth, 
its  supplying  of  power  for  several  electrochemical  plants.  Shaw- 
inigan Falls  is  situated  on  the  St.  Maurice  River,  about  20  miles 
north  of  the  St.  Lawrence  River  and  about  80  miles  east  of^Montreal. 
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Fig.  3. — Growth  of  Load  .4nd  System,  Shawinigan  Water  and 
Power  Co.,  Shawinigan  Falls,  Quebec. 

The  St.  Maurice  River,  on  completion  of  the  storage  works  now  under 
construction,*  will  have  a  capacity  of  204,000  h.p.  at  the  minimum 
flow  period,  which  practically  corresponds  to  the  present  capacity  of 
the  installed  machinery  at  Shawinigan  Falls.  The  water  is  used  in 
the  two  electric  generating  stations  of  the  company,  and,  in  addition, 
water  is  sold  to  the  Northern  Aluminium  Co.  for  use  in  their  turbines 
and  to  the  Belgo-Canadian  Pulp  and  Paper  Co.  The  Northern 
Aluminium  Co.  uses  water  to  generate  33,000  h.p.  for  use  in  their 
reduction  furnaces  ;  the  direct-current  generators  are  installed  con- 
nected to  the  hydraulic  turbines,  the  water  rates  being  on  the  basis 
of  direct-current  output.  In  the  Belgo-Canadian  Pulp  and  Paper 
Co.,  14,000  H.p.  is  delivered  by  turbines  on  the  pulp  grinders.  In 
addition,  the  Canadian  Carbide  Co.,  at  Shawinigan  Falls,  utilises 
12,000  H.P.,  and  a  cotton  factory,  550  h.p.  ;  so  that,  besides  a  mis- 
cellaneous local  load,  industries  have  been  created,  consuming  nearly 
60,000  H.P.,  at  a  site  where  but  a  few  years  ago  no  community  existed 
and  transportation  was  entirely  absent. 
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Fig.  4. — Growth  of  Power  Loads  in  the  City  of  Winnipeg. 

The  Shawinigan  Power  Plants  are  two  in  number,  aggregating 
approximately  150,000  h.p.  capacity.  No.  2  plantf  contains  5  units, 
each  of  20,000  h.p.  capacity.  The  greatest  load  of  the  power  trans- 
mitted is  at  the  City  of  Montreal,  wtiich  is  served  with  four  direct 
transmission  circuits,  direct  from  Shawinigan  Falls  ;  this  being  but 
one  source  of  the  horse-power  consumed  in  that  city.  A  market  for 
6,000  h.p.  has  been  built  up  at  the  City  of  Three  Rivers,  on  the  St. 
Lawrence  River,  a  location  which  affords  excellent  facilities  for  trans- 
continental railway  service  and  lake  and  ocean  transportation.  The 
asbestos  di.strict  in  southern  Quebec  consumes  several  thousand 
horse-power,  and  the  many  municipalities  in  the  various  districts 

*  See.  "  Canadian  HydrauJir)  Power  Development,"  Mechanical  Section, 
International  Engineering  Congress,  1915. 
t  -See  "  Electrical  AVorld,"  Vol.  LIX.,  p.  953. 


are  also  supplied.     The  growth  of  power  loa/J  and  eqaipment  of  the 

Shawinigan  Co.  affords  an  excellent  example  of  < " 

of  the  country.     Fig.  3  shows  the  comparative  : ..  ._ 

capacity,  length  of  transmission  lines,  horse-power  output  and  kilo- 
watt-hours generated.     Optimism  as  to  the  future  of  the  i'   '  ! 
situation  is  indicated  by  the  excess  of  generator  capacity 
present  load. 

On  the  Winnipeg  River,  in  Manitoba,  two  ^^-ri'r  It  in-  '      - 

been  built  to  deliver  power  to  the  City  of  WinnifK-r;.      J  ;f 

has  constructed  a  generating  plant  and  transmission  system,  having 
a  present  capacity  of  51,5(KJ  h.p.,  at  foint  du  BoLs,  77  r-  '  '■  '  nt 
from  Winnipeg,  and  the  Winnipeg  Street  Railway  Co.  h  ,f 

28,200  H.p.  capacity  on  the  Pinawa  Channel,  near  I.ac  du  Bonnet. 
These  plants  have  developed  a  large  market  in  what  Ls  at  pres-^'nt  a 
non-manufacturing  city  (for  other  than  local  needs)  of  210,(KX) 
population.  The  magnitude  and  character  of  these  loads  may  be 
realised  from  the  curves  shown  in  Fig.  4,  which  shows  the  curve  of 
growth  of  the  combined  loads  from  year  to  year. 

On  the  Winnipeg  River,  within  easy  reach  of  three  transcontinental 
railways  and  at  the  gateway  to  the  agricultural  West,  is  a  .series  of 
power  sites,  which  are  being  the  subject  of  considerable  study  on  the 
part  of  the  Dominion  Government  as  to  the  storage  facilities  and  the 
economic  possibilities  in  the  development  and  market.  Storage 
regulation  is  feasible  to  increase  the  minimum  flow  from  12,000 
second-ft.  to  20,000  second-ft.,  which  will  result  in  several  sites  being 
well  adapted  for  power  purposes,  the  aggregate  capacity  of  electrical 
power  being  262,000  h.p.,  in  addition  to  76,800  h.p.' available  at 
Poiat  du  Bois  and  28,200  H.p.  at  the  Winnipeg  Electric  Railway  Co.'g 
site. 

Western  Canada  is  the  granary  for  a  world-wide  market  and  the^ 
artificial  replenishing  of  the  notably  fertile  prairie  soil  is  a  problem 
for  the  future,  to  be  .solved  only  by  abmidant  water  supply.  The- 
commimities,  rapidly  increasing  in  number  and  population,  and  the- 
manufacturing  now  commencing  for  the  local  market  will  demand 
enormous  quantities  of  power.  The  water  powers  must  be  developed 
for  this  purpose. 


PRODUCTION  OF  UNDAMPED  ELECTRIC  OSCILLATIONS 
BY  QUENCHED  SPARK  DISCHARGERS. 

BY  HIDETSUGU  YAOI. 

E.  L.  Chaffee*  seems  to  have  been  the  first  experimentalist 
to  show  that  a  practically  undamped  electric  oscillation  can 
be  obtained  by  means  of  high  frequency  quenched  sparks 
between  an  aluminium  cathode  and  copper  anode  immersed  in  a 
moist  hydrogen  atmosphere. 

The  writer  has  made  some  observations  on  the  behaviour  of 
an  Al-Brass  gap  in  an  atmosphere  of  coal  gas,  and  found 
similar  results.     A  Braun-tube  oscillograph  was  used  for  the 


"^/w\/\A^w^ 


>  ^1 

o 


analysis  of  the  oscillation.  The  arrangement  is  shown  dia- 
grammatically  in  Fig.  1.  From  a  storage  battery  of  410  volts 
a  current  of  about  0-3-0--i  ampere  was  supplied  through  high 
resistance  and  large  inductancf . 

Within  the  range  of  the  variable  capacities  C^  and  Cj,  both 
being  less  than  0-003  mfd.,  the  curve  on  the  fluorescent  screen 
of  the  tube  was  either  a  circle  oi  an  ellipse,  wliich  proves  that 
the  oscillation  in  the  secondary  circuit  is  vu-tually  an  imdamped 
harmonic  oscillation. 

When  Ci  is  larger,  the  curve  when  the  resistance  R,  i^  large 

*  E.  L.  Chaffee,  '^  Proc."  Amer.  Acad.  Arts  and  Sci.,  XLVII.,  p.  265- 
1911. 
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has  a  certain  thickness.  This  shows  that  the  oscillation  is  not 
absolutely  undamped,  but  is  slightly  damped  and  returns  to 
the  oiiginal  amplitude  after  every  few  cycles.  When  Cj  is 
increased  to  0-01 5-0-03  mfd.,  the  discharge  becomes  less  fre- 
quent, and  the  image  on  the  screen  changes  into  a  spiral  when 
Eg  is  increased  (Fig.  2). 

Li  these  spirals,  the  amplitude  of  the  oscillation  reaches  a 
maximum  value  after  about  1  cycle  or  li  from  the  initial 
moment  of  each  oscillation,  which  corresponds  to  the  number 
of  cycles  contained  in  each  spark. 


=  24a. 


R2=.18-5n. 


R,=-i5n. 


Rj^ion. 


R2  =  5n.  Ri- 

Ci =00296  mfd. 
C2=0-0297infd. 


25n. 


KiG.  2. 


R2=^0. 


Lj  -0O55  millihenry. 
Lj  =0'075  millihenry. 


As  the  secondaiy  undamped  oscillation  is  a  result  of  super- 
position of  a  number  of  slightly  dumped  oscillations  induced 
bv  a  scries  of  quenched  S])ark.s  at  higii  frequencies  (10,(JO0  to 
100,000  per  second)  its  intensity  will  be  the  greatest  when  each 
fresh  imj)ulse  is  given  in  harmony  with  the  previous  oscillation, 
that  is  to  say,  the  successive  trains  of  oscillations  must  succeed 
each  other,  falling  into  step  with  each  other,  so  as  to  avoid 
breaks  in  the  vibjation.  The  reaction  of  the  secondary  oscil- 
lation u])on  the  primary  will  lead  the  discharge  to  t^ke  place 
in  such  a  manner,  consecpieiitly.  so  far  as  the  energy  supply  is 
limited,  that  the  period  of  sparking  in  some  cases  alternates 
between  two  values.  It  was  confirmed  by  the  following  ex- 
periment, that  many  such  critical  conditions  make  their 
ii.|)|)c;i.ni.ii(  (■  wliiii  llic  constant  of  the  circuit  is  gradually 
vurietl. 

Fig.  ■>  ilhistiates  the  change  of  the  image  on  the  screen, 
when  the  frequency  is  varied  by  altering  V.,.  In  n  and  n'  the 
smaller  elli])ses  of  dotted   lines  indicate  the  new  appearance 


>-  Cj  decreasing 


OO  0 


0(o)!o)oOo°o° 


«      b' 

Ca  from  2.720  mmfd.  to  0. 
Fk).  3. 


of  smaller  lings.  They  change  to  b  and  //.  in  which  the  new 
rings  become  apparent  and  tin-  outer  ones  di.sa])])ear.  This 
change  takes  ])lace  very  sharply  at  c<  rtain  points  when  C^  is 
g)a.dually  varied.  The  reading  of  the  ammeter  Vj  (Fig.  1) 
also  shows  a  corresponding  iluctuation.  The  adjustment  of 
Ci  causes  similar  changes  to  occui  more  frequently,  becau.se  the 
period  of  sparking  varies  proi)ortionally  to  (\,  while  the  period 
of  oscillation  varies  ]>ro]M)rti()nally  to  \  L\. 

There  are  many  other  factors  atfecting  these  two  kinds  of 
juM-iods.  The  gaj)  length  and  the  supply  current  have  the 
same  ellect  as  L\.  and  L.^  the  same  as  Cj. 


H.  Rieggei  *  disco%'ered  that  the  variation  of  coupling  or  of 
C\  causes  a  remarkable  fluctuation  of  the  secondary  current, 
the  explanation  for  which  has  not  yet  been  given.  In  our  case 
the  variation  of  M  had  but  an  insignificant  effect  and  no  general 
statement  can  be  made  about  the  effect  of  coupling,  for  M  and 
1>.,  have  entirely  different  influences.  The  effect  of  L^  is  also 
not  significant  so  far  as  L^  is  extremely  large. 

'  Fig.  4  shows  the  fluctuation  of  the  effective  value  of  tht 
secondary  current  measured  by  means  of  a  hot-wire  ammeter. 
The  parts  of  the  curve  indicated  by  dotted  lines  correspond  to 
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Fig.  4. 


the  stag?  of  transition.  There  may  have  been  further  similar 
stages,  but  they  were  not  distinctly  noticeable  when  the  sizes 
of  the  two  concentric  rings  were  nearly  equal.  Fig.  5  gives 
another  result  when  C^  was  varied.  Many  questions  raised  by 
Riegger  might  be  explained  if  the  production  of  an  undamped 
or  a  slightlv  damped  continuous  o.scillation  could  be  a.ssumed. 
He  used  an  inductor  as  the  source  of  oscillation,  which  increases 
the  difficulty  in  dealing  with  the  problem.  If  the  number  of 
sparks  had  been  sufficiently  large  and  an  undamped  os'-illation 
created  in  the  .secondary  in  his  experiments,  then  the  fluctua- 
tion would  have  l>een  cau.sed  in  the  manner  stated  above,  and 
not  due  to  tlie  alteration  of  the  quenching  action  of  th^  gap. 

It   wjis  also  recorded  -by   him  that  the  frequency  of  the 
secondary  oscillation  varies  slightly  when  the  gap  length  is 
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altered,  and  that  the  combined  damping  of  the  primary  and  the 
secondary  increase's  with  decrea.sed  gap  length.  When  the 
gap  is  wide  and  consequently  the  spark  numWr  comparatively 
low,  the  free  oscillation  would  be  much  longer  than  the  forced 
oscillation.  Hence  the  indication  of  the  wave-meter  would  be 
nearly  the  natural  fre(]uency  of  the  secondary  circuit  and  t'l" 
res<»nance  curve  fairly  sharp.  For  a  short-er  gap  length  i  ■ 
proportion  of  the  forced  oscillation  to  the  free  oscillation  would 
become  larger  and.  thertfore,  the  indication  of  the  wave-meter 
might  di'^  ■  -l  the  resonance  curve  lx>come  less  sharp. 
•  H         __    .  "  .I.il.rl.ii.  1.  -),  .liil.it  T.-Ii'in-.."'  v..  p.  .1.>.  1911. 
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A  wave-meter  consisting  of  a  capacity  and  an  inductance  is 
not  always  an  ideal  instrument  for  measuring  frequency  and 
taking  resonance  curves,  if  an  undamped  oscillation  could 
possibly  be  created  in  the  meter  circuit.  Suppose  an  arc  oscil- 
lation of  the  second  kind  (Fig.  6).  The  fundamental  frequency 
may  be  fairly  well  detected  by  means  of  a  wave-meter,  but  the 
harmonic  corresponding  to  t^  may  not  produce  a  sufficient 
effect  in  the  meter  circuit  when  t2=2ti,  because  the  following 


Fig.  6. 


impulse  would  give  an  impulse  in  the  opposite  direction  to  the 
preceding  one.     When  ^2— ^^^  this  harmonic   will  again  be 


strengthened. 


Summary. 


1.  Practically  undamped  oscillations  may  be  obtained  by 
means  of  impact  excitation  provided  that  the  impulses  are 
sufficiently  frequent. 

2.  According  to  the  ratio  of  the  frequency  of  the  impulses  to 
that  of  the  oscillation  there  is  a  significant  fluctuation  in  the 
intensity  of  the  oscillation. 

3.  The  indication  of  a  wave-meter  becomes  unreliable  as 
soon  as  an  undamped  oscillation  is  created  in  the  meter  circuit. 
or  when  the  frequency  of  the  impulses  is  sufficiently  high. 

I  wish  to  express  my  obligations  to  Prof.  J.  A.  Fleming  for 
placing  the  resources  of  his  laboratory  at  my  disposal  in  this 
work. 

University  College,  London. 


THE  CONSTRUCTION  OF  INSULATORS  OUT  OF 
PAPER"  OR  "PERTINAX."* 


HARD 


BY  K.  FISCHER. 


^ 


Porcelam  has  been  ahnost  exclusively  used  for  insulating  high- 
tension  lines,  because  this  substance  has  been  supposed  to  be  the  only 
one  that  has  the  requisite  mechanical  and  electrical  properties.  For 
outdoor  work,  this  is  certainly  true,  because  nothing  is  known  like 
porcelain  for  resisting  the  effects  of  atmospheric  influences.  For 
indoor  work,  "  hard  paper  "  competes  with  porcelain,  and  it  seems 
quite  likely  to  displace  porcelain  for  such  work  within  a  reasonable 
time  for  pressures  above  20,000  \  olts.  But  shapes  that  can  easily 
be  made  m  porcelain  may  not  be  suitable  for  "  hard  paper,"  and  the 
present  article  is  intended  as  a  study  of  the  most  suitable  shapes  for 
this  material. 

Hard  paper  was  originally  used  only  as  insulation  in  machines  and 
other  pieces  of  apparatus  ;  its  electrical  properties  were  therefore  the 
most  important  thing.  It  may  be  as  well  to  describe  the  method  of 
its  preparation.  Hard  paper,  or  Pertinax,  is  made  by  rolling  layers 
of  paper  on  one  another,  the  paper  being  impregnated  with  some 
kind  of  resin  ;  at  the  same  time,  it  is  heated  and  pressure  is  applied. 
The  method  used  by  the  Meirowsky  works  is  to  apply  the  pressure  by 
means  of  a  brake,  which  is  pressed  against  it  by  some  sort  of  mech- 
anical tension.  The  different  layers  adhere  to  such  an  extent  that 
the  resulting  substance  appears  uniform  in  structure.  The  electrical 
properties  are  largely  those  of  paper,  but  the  other  properties  depend 
on  the  resin.  Originally  natural  resins  were  used,  but  hard  paper  has 
only  seriously  challenged  porcelain  since  the  introduction  of  synthetic 
resins,  as  in  Pertinax  A.  The  natural  resins  were  such  that  the 
material  began  to  soften  at  80°C.  ;  with  synthetic  resins,  no  harm  is 
done  by  a  temperature  of  180°C.  or  200°C.  Moreover,  with  synthetic 
resins,  Pertinax  A  is  almost  as  free  from  chemical  action  as  porcelam. 
It  is  practically  waterproof.  It  must  be  admitted  that  a  good  many 
of  the  better  properties  of  Pertinax  have  only  been  brought  about 
by  changes  and  improvements  in  the  method  of  manufacture.  Its 
mechanical  strength  is  surprising.  From  many  tests  the  mean 
modulus  of  elasticity  was  found  to  be  120,000  kg.  per  square  centi- 

*  Abstract  of  an  article  in  the  "  Elektrotechnische  Zeitschrift,"  Heft, 
35.  1915. 


metre,  and  the   breaking  Htress   l,()()t)  lyr.   per  aquara  centimetre. 

There  are  no  internal  .streascs  in  the  -e.  4 

The  usual  forrn.s  in  which  Pertinax     jst  easily  be  prepared  are 

the  flat  plate  and  the  cylinder.     It  can  be  tume<l  in  the  lathe  ;   but 

naturally  this  takes  time,  costs  money,  ;i'       '  F 

are  u.scle.s.s  for  any  further  purfK>is<-.     'i  /  ,    ..    ^  ..     i 

cannot  be  imitated  without  considerable  lo»«  of  material,  which  in 
this  case  co.sts  much  more  than  porcelain,      f'    '  '  '    ■Mmen 

through  from  layer  to  layer,  the  .su Instance  -  _      iiJiar 

prope-ty  of  distributing  it  .so  that  the  .stn-s.se«  are  reduced.  If  a 
cylinder  is  wound  on  a  metal  rod,  the  greatf   '    *-  '  '  '       -    '  . 

surface  of  the  rod,  and  yet  the  actual  brea, 
than  the  calculated  ;  at  lea.st  if  we  base  our  rigure«  on  tf 
plates,  which  have  a  breakdown  voltage  of  25,()t)()  vi>i<  -  jc  • 
metre.     With  cylinders,  wound  on  rod^,  they  have  with^UxA  \(A     . 
(calculated)  of  40,(X)0  per  millimetre  without  breaking  down.     The 

working  .stre.s.ses  of  hard  paper,  at  right  angles  to  t'     '   •  ■  -     ' '; 

put  at  2,.500  volts  per  milHmetre,  and  the  testing  v.  r 

9,000  volts  per  millimetre,  continued  for  three  minutes.     Th»:  factor 
of  safety  ought  to  be  at  lea.st  8.     It  is  much  to  be  desired  that  t  ''-''-^ 
.should  be  drawn  up  showing  the  working  stres.ses  of  the  dill' 
materials,  and  not  their  breakdown  voltages.     Muf-h  :'  bab 

resulted  from  an  insufficient  factor  of  safety.     And  pan.  y  baa 

this  been  the  case  in  calculations  which  ought  to  take  ac-count  of 
bends  and  edges  of  the  material.  Another  ver\-  important  factor  Is 
the  dielectric  constant,  wliich  may  be  taken  at  4-.j  as  a  mean  value. 
This  is  the  case  with  oU  transformers,  when  two  metal  surfaces  are  to 
be  separated  by  an  insulator  of  hard  paper.     A  dlsc-lik-  "  's 

bad  ;    owing  to  the  sharp  edges,  the  oil  might  break  '  s 

spot ;  the  insulator  itself  would  not  break  down  under  the  electric 
stresses.     If  the  disc  had  a  curved  edge,  like  a  verj*  small  '    1. 

this  might  be  better  ;    but  with  hard  paper,  the  mo.st  e>  A 

form  would  have  an  egg-shaped  section.  This  can  easily  be  pressed 
out  of  the  tube  of  the  material.  A  very  important  point  is  the 
corona-phenomena  in  air.  Porcelain  has  a  high  dielectric  constant, 
and  it  is  knoAvn  that  at  comparatively  low  pressures,  glow  discharges 
takes  place  on  the  supporting  metal.  This  is  a  necessary  evil,  and 
porcelain  is  itself  relatively  insensitive  to  this  kind  of  discharge. 
With  porcelain  it  is  usual  so  to  design  an  insulator  that  its  surface 
can  withstand  a  stress  which  is  sufficient  to  break  down  the  adjoining 
layer  of  air.  With  Pertinax  one  must  go  further  and  so  design  it  that 
no  breakdown  takes  place  either  in  the  adjoining  layer  of  air  or  in 
the  substance  itself.  This  may  appear  too  high  an  aim,  but  it  is  not 
impossible  to  meet  such  conditions.  For  indoor  work,  the  factor  of 
safety  on  an  insulator  ought  to  be  greater  than  for  a  transmission 
line  in  the  open.  In  order  to  pervent  the  breakdown  of  the  air  on 
the  surface  of  an  insulator,  it  is  necessary  to  suppress  the  glow  dis- 
charges on  the  edges  of  the  metal  electrodes  ;  because  these  lead  to 
flash-overs,  quite  apart  from  the  fact  that  they  gradually  attack  the 
material.  Thus  suppose  we  have  to  put  an  insulator  between  two 
metal  surfaces,  one  of  which  projects  beyond  the  other.  The  author 
gives  a  drawing  shomng  the  lack  of  imiformity  in  the  electric  tiokl. 
Calculations  may  be  useful  fo'-  the  more  or  less  uniform  part  of  the 
field  between  the  two  surfaces,  but  where  the  lines  escape  beyond  the 
edge  of  the  smaller  one,  only  some  sort  of  graphic  methcnl  seems 
possible.  It  will  be  necessary  in  such  a  case  to  see  that  the  leuj^lh 
measured  in  the  direction  of  the  lines  of  force  bears  a  known  ratio  to 
the  breadth,  measured  m  the  direction  of  the  equipotentiiU  lines. 
Thus  on  these  principles  the  electric  field  can  be  plotted  out  just  like 
a  magnetic  field.  It  must  be  remembered  that  the  dielectric  con- 
stant of  hard  paper  is  four  or  five  times  that  of  the  air.  There  are, 
of  course,  a  number  of  thmgs  to  consider,  ev«.u  in  such  a  simple  case 
as  we  have  taken.  Not  only  must  we  bear  ui  mind  the  distance 
between  the  two  metal  surfaces,  but  also  the  ratio  of  the  extents  of 
these  surface  matters.  The  minimum  distance  between  two  etpii- 
potential  surfaces  determines  the  first  glow  discharge  If  we  exceed 
the  value  of  2.100  volts  per  millimeti-e,  then  the  an:  will  be  partially 
broken  down.  The  shape  of  the  edge  of  the  outer  metal  surface  is 
also  important  as  d.^termining  the  shape  of  the  field  at  this  point. 
We  add  some  figures  showing  the  results  of  tests  on  a  tube,  covenng 
a  metal  rod,  and  covei-ed  itself  with  aluminium  foil.  These  are 
showi  by  Fig.  1  and  Table  I.  The  following  formula  gives  us  the 
voltage  e  at  which  the  first  glow  discharge  takes  phwe, 

e=2800  .  do-* .  (a-b)*-^, 

where  a,  b  and  d  are  as  shown  ui  the  drawing. 

There  are  various  methods  by  which  the  voltiige  can  be  raised  at 
which  the  first  glow  discharge  sets  ui.  This  is  not  oiUy  a  question  of 
glow  discharge,  but  also  of  the  stresses  in  the  hartl  paper,  where  it 
borders  on  the  edges  of  tlie  metal.  This  spot  is  endangered  owmg  to 
the  gradual  heating  effect.  It  is  a  common  idea  that  matters  are 
improved  by  thickenmg  the  dielectric  at  the  edges.     But  if  the  field 
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Table  I. — Shmoingihe  Commencement  of  theGlotv  Discharge  under  the 
Conditions  sJiown  in  Fig.  1.     (Measurements  in  centimetres.) 


Voltage 

1 

Voltage 

d 

a-b 

of  glow 

d 

a-b 

of  glow 

100 

discharge. 
2,600 

i 

discharge. 

0-2 

1-5 

200 

6.700 

0-2 

200 

3,100 

lo 

300 

7,000 

0-4.5 

200 

4,37.5 

•lo 

350 

7,275 

0-8 

200 

5,830 

1-8 

200 

7,580 

0-8 

.300 

6,725 

1-8 

300 

8,lfiO 

0-8 

400 

6,420 

1-8 

400 

8,75<J 

10 

200 

0,100 

3-6 

200 

1 2,-AH) 

10 

.300 

6,420 
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is  drawn  out  by  some  graphic  method,  it~wil]  be  seen  that  a  verj' 
considerable  thickening  is  necessary.  This  process  is  also  impossible, 
practically  speaking,  with  hard  paper,  because  the  edge  can  only  be 
thickened  by  cutting  away  a  corresponding  amount  of  material  in  the 
middle.  A  better  j)lan  (as  shown  in  a  drawing)  is  to  increase  the  size 
of  the  smaller  inctal  surface  in  such  a  way  that  it  no  longer  remains 
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Tui.  1. — Drawing  of  Insul.\tor  to  which  Table  I.  refers. 

flat.'and  thus  in  contactTwith  the  insulator  over  its  whole  surface, 
but  gradually  falls  away  from  the  flat  surface  of  the  insulator ;  it.s 
surface  is  thus  convex,  and  separated  at  its  oute^r  edge  from  the 
insulator  by  some  distance.  The  field  thus  becomes  more  uniform 
and  the  glow  discharge  does  not  set  in  so  early.  It  is  correspondingly 
possible  to  leave  the  smaller  surface  alone,  and  to  separate  the  upiKT 
metal  surface  from  the  insulator  at  its  outer  edge  by  a  layer  of  air. 
This  leaves  both  metaljsurfaces  flat,  and  the  insulator  tapers  away. 


Fia.  2.- — An  Insilatok  caruv- 

INO  A  CoNPfOTOR,    WHICH    PASHKS 
TltIUH(ilI   IT. 


Fi(>.  3. — Ankthkk  tvi'k  (ik  tuk 
8A.MB  Insulator. 


being  Hal  on  llie  side  in  which  if  is  in  rontaci  with  the  sniallcr  met.tl 
surface.  TiniH  a  Inlic  of  I'crtinax,  I'l  nii.i.  tlii<k,  was  (■Mat4><l  with 
a  length  of  380  mm.  of  aluminium  foil,  and  had  n  rod  (»ormingly 
ai)<)n(  20  nnn.  in  di.inicfcr)  passing  f  limugh  its  ccntn"  :  the  Itibc  wa.H 
.")0()  nun.  long.  Tlic  lirst  glow  discharge  set  in  at  (i.S.50  volts.  The 
ends  of  the  tube  were  then  hollowed  out  on  the  lath«\  so  nw  to  intro- 
duc(>  a  W(<dgc-shap«'<l  layer  of  air  at  the  ends  in  contact  wi''  '' 
rod.  Tliis  had  the  elTcct  of  raising  the  voltagi«  of  glow  .. 
7,1)25.  Then  the  layer  of  air  wa.s  n-moved.  and  the  wvdgrnhajxHj 
space  was  tilled  up  by  |>ouring  in  an  insulating  substance,  whose 
dielectric  const.int  \\a.s  al)out  .'{■."i.  This  had  the  rc^^iilt  of  lowering 
the  glow-voltage  to  7.250. 

In  order  to  suppress  the  glow-discharge  on  the  supixirting  metal 
])arts  of  insulators  thro\igh  which  the  conductor  |vi.<w«c8.  oh  in  over- 
head slrnclurcs.  th(>  snp])orting  parts  should  lie  bui  \-  as 

possible  in  the  substance.     This  can  be  done  by  bur\...c.    ..^ etal 

in  the  IVrtinax,  and  connecting  it  e'ectrically  with  the  support.     A 


figure  is  given  showing  how  the  electric  field  distributes  itself  in  this 
case.  A  table  Is  given  (not  here  reproduced)  showing  the  voltage 
at  which  the  glow-discharge  starts  in  tubes  in  which  metal  surfaces 
or  sheets  are  embedded,  in  accordance  with  a  drawing.  Naturally 
this  depends  on  dimensions,  i.e.,  lengths,  brea  ths  and  thicknesses  ; 
but  variations  of  these  are  included  in  the  table,  as  in  Fig.  1  and 
Table  I.  Thus  if  a  metal  cylinder  is  embedded  precisely  in  the 
middle  of  a  tube  of  hard  paper,  0-2  cm.  in  thickness,  and  if  the  tube 
projects  beyond  the  metal  cylinder  by  30  cm.  at  either  end,  then  the 
first  glow-discharge  takes  place  at  23,000  volts  ;  rather  a  surprising 
result  when  compared  with  the  figures  in  Table  I.  This  method  of 
suppre.ssing  the  glow-discharge  is  very  valuable  in  many  cases. 

The  author  then  proceeds  to  give  a  few  instances  of  actual  con- 
structions, as  showii  in  the  appended  drawings,  the  shapes  being 
chosen  as  Ix-ing  specially  suitable  for  the  physical,  mechanical  and 
electrical  profx-rfies  of  hard  paper.  It  is  very  necessary  to  get  rid 
of  the  idea  that  the  shapes  which  are  suitable  for  porcelain  ought  to 
be  imitated.     The  inner  parts  of  a  porcelain  insulator  are  often  filled 


Fio.  4. — Another  type  of  the  same  lNSUL.iT0B. 

with  compound  ;  this  plan  must  be  avoided  with  hard  jjaper.  Glow- 
discharge  is.  moreover,  suppressed  in  two  different  ways  in  the  two 
substances  ;  this  is  again  a  difference.  For  the  construction  of  an 
insulator  of  hard  paper,  which  is  intended  to  carry  a  conductor 
passing  through  it,  we  ma\-  choose  the  method  shown  in  Fig.  2,  which 
is  not  only  electrically  but  also  mechanicallj'  superior  to  porcelain. 
It  is  not  in  the  least  sensitive  to  shock.  It  is  best  made  in  one  piece, 
which  is  finally  turned  up  on  the  lathe  so  as  to  make  the  ends  conical. 
The  outer  supporting  ring  is  put  on  warm,  and  then  connected  elec- 
trically with  the  buried  metal  cylinder  by  a  screw,  as  shown.  It  is 
well  to  notice  that  one  is  not  confined  to  the  cj^linder  as  the  basis  of 
the  design.  Plates  can  be  used,  which  have  suitable  buried  metallic 
portions,  as  in  Fig.  4.  It  might  be  used  in  a  condenser  ;  one  of  the 
coatings  would  be  connected  with  the  main  bolt,  and  the  other  is 
connected  to  the  outer  containing  oil  vessel.  It  is  therefore  no  longer 
necessary  with  transformers  and  switches  to  have  large  projecting 
insulators,  but  they  can  be  allowed  to  lie  flat  on  the  surface.  This 
is  an  advantage  m  coimection  with  the  transport  of  such  apparatus 
and  the  packing.  For  leading  cables  into  a  house  and  protecting 
them  at  this  p(jint  against  the  rain,  these  flat  insulators  are  also 


Fi<;.  5.— A  iSrsrENsioN  Insulator. 

useful,  and  ;hey  are  mechanically  just  as  stnmg  as~the  cable.  "A 
s<man'  plate,  each  side  of  which  measures  1  metre,** and  which  is 
30  mm.  thick,  will  withstan-^  a  testing  prei^-sure  of  180.000  volts.  Of 
course  the  eyiindrie  form  can  bo  combined  with  the  plate  form. 
Such  a  oombinati<m  is  sho\m  in  Fig.  3.  Kach  part  act,s  as  a  oon- 
dcnaer  ai.d  takes  a  certain  proportion  of  the  tot,il  voltage,  this  part 
'     '  \'  1  '  I>    |'t.>i>"rtional  to  its  cai)acity.     The  insets  or  buritxl 

:  ■  '^  "|"~i  I Iso  lie  suitably  designe<I.  A  sjM-ciil  advantage 
of  thi.M  arrangement  is  that  the  fl.-ish-over.  if  it  takes  place,  jwsscs 
tt  •  -  '  the  air  in  the  dinvtion  of  the  hy|xitenuse  of  the  triangle,  tiie 
"  -'•'  "1  which  is  formed  by  the  plate  and  the  length  of  the 

eyimder.     The  surface  of  the  material  ia  thus  not  attacked.     A 

r''   ' ■  '"  '-=  ffiven  of  an  cx|M'rimental  insulator  of  this  kind  :    lb*' 

I'  "mm.  squaie.  and   the  height   to  which  the  cyliiiM.  r 

liroju-cteti  was  40t»  mm.  The  first  glow-discharge  set  in  at  ir>0,(K>t> 
volts.  For  insulators  that  are  mere  supports,  the  ryliii<lcr  U]m-  is 
the  iKst  groundwork.     The  first  ones  were  m?de  to  imit.it<  |»..n  (lain  ; 
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but  now  cylindrical  ones  are  made,  smooth  on  the  surface,  and  not 
worked  on  the  lathe.  They  consist  essentially  of  a  cylinder,  which 
is  gripped,  top  and  bottom  by  suitable  covers  ;  the  inner  space  can 
be  filled  with  compound,  if  desired.  By  embedding  metal  layers, 
the  glow  discharge  at  the  edges  can  be  largely  suppressed.  The  arc 
is  then  more  likely  to  pass  from  the  ends,  and  thus  does  not  attack 
the  substance  of  the  insulator.  The  plate  type  of  insulator  can  also 
be  used  for  an  overhead  suspension  insulator.  This  is  shown  in  Fig. 
5.  It  is  held  by  iron  ribs  B,  and  there  are  the  condenser  insets, 
shown  at  A.  The  metal  covering  C,  which  extends  all  round,  pro- 
tects against  the  rain.  In  the  middle  a  bolt,  D,is  shown,  which  is 
suitably  designed  for  the  circumstances  of  the  case,  and  may  be  used 
as  a  support  for  the  conductor.  The  drawing  is  only  intended  to 
show  the  outlines  of  an  experimental  type,  which  can  be  further 
tested  and  modified,  if  need  be. 


EFFECTS  OF  ELECTROLYSIS  ON  ENGINEERING 
STRUCTURES.* 

BY   ALBERT   F.    GANZ,   M.E. 

Summary. — An  explanation  is  given  of  the  way  in  which  electrolysis 
is  caused  by  stray  currents  from  electric  railways  with  earthed  return. 
Various  means  are  discussed  of  averting  electrolytic  corrosion  of  railway 
tracks  and  their  supports,  sheathed  cables,  pipes,  steel  foundations  and 
reinforced  concrete  structures. 


The  follo%ving  are  the  principal  engineering  structures  which  may 
be  affected  by  electrolysis  from  stray  electric  currents  : — 

1.  Electric  railway  tracks  and  iron  or  steel  structures  supporting 
these  tracks. 

2.  Underground  lead-sheathed  cable  systems. 

3.  Underground  piping  systems. 

4.  Steel  foundations  of  buUdings,  bridges,  &c.,  and  reinforced 
concrete  structures. 

The  following  notes  on  electrolvsi's  in  these  structures  are  based  on 
American  practice.^    i;^  ^^^  •,  i^v^O;^^  i??^l«|:5aji5  M^ 

Effects  of  Electrolysis  on  Electric  Railway  Tracks  and  on 
Iron  or  Steel  Structures  Supporting  these  Tracks. 

In  most  practical  cases  of  tracks  laid  on  the  ground  the  current 
flows  from  rails  to  earth  over  such  a  widely  scattered  area  that  the 
current  density  at  the  points  of  leaving  is  quite  small,  and  the  cor- 
rosion of  rails  from  this  cause  is  correspondingly  slow.  In  such  cases 
the  rails  usually  require  replacement  from  head  wear,  or  for  other 
reasons,  before  they  require  replacement  because  of  the  corrosion 
by  electrolysis.  Certain  cases  have  been  found,  however,  where 
severe 'corrosion  by  electrolysis  was  produced  not  only  of  the  rail 
bases,  but  also  of  the  spikes  fastening  the  rails  to  the  wooden  ties.  In 
these  cases  the  soil  or  ballast  in  contact  with  the  rails  was  relatively 
wet,  the  worst  cases  being  foimd  where  salt  water  was  present.  In 
such  situations  every  precaution  must  be  taken  to  increase  as  much 
as  possible  the  resistance  from  the  tracks  to  earth.  If  this  does  not 
accomplish  the  desired  result,  the  voltage  drop  in  the  tracks  must  be 
reduced,  so  that  the  P.D.  between  tracks  and  earth  is  also  reduced. 

The  principal  iron  or  steel  structures  supporting  electric  railway 
tracks  which  may  be  affected  by  electrolysis  are  elevated  and  tunnel 
structures.  Where  the  construction  is  such  that  current  can  reach 
these  supporting  structures  from  the  tracks,  such  currents  may  shmit 
from  the  supporting  structures  to  earth,  and  cause  damage  from 
electrolysis  at  the  points  of  leaving. 

Elevated  railway  structures  are  generally  low-resistance  metallic 
conductors,  and  have  in  some  installations  been  used  as  conductors 
for  the  return  current,  in  which  case  they  are  bonded  to  the  track. 
In  one  large  installation  of  this  kind  it  was  found  that  comparatively 
large  currents  were  shunted  by  way  of  the  steel  columns  and  footings 
through  the  earth  and  on  to  underground  pipes  and  cable  sheaths, 
with  resulting  damage  to  these  pipes  arid  cables,  and  to  the  pillar 
footings,  from  electrolysis.  The  trouble  was  remedied  by  removing 
aU  coimections  from  the  steel  elevated  structure  to  the  rumiing 
tracks  and  to  the  negative  'bus  bar.  The  additional  conductance 
required  for  the  return  circuit  is  supplied  by  bare  negative  feeder 
cables  placed  on  the  wooden  ties  between  the  tracks,  wliich  affords 
substantial  insulation  of  these  feeders.  Connections  are  made 
between  structure  and  tracks  through  suitable  resistances  at  neutral 
points  for  the  purpose  of  preventing  the  production  of  excessive 
P.D.s  between  running  tracks  and  structure  under  abnormal  con- 
ditions which  might  arise.  These  neutral  points  were  located  where  the 
runrung  tracks  are  substantially  at  the  potential  of  the  earth,  so  as  to 
avoid  current  flow  between  tracks  and  earth  under  normal  conditions. 

*  Abstract  of  a  Paper  read  at  the  International  Engineering  Congress 
at  San  Francisco. 


Underground  and  under-river  tunneU  often  coiwut  of  cast-imn 
shells,  made  in  segments,  usually  2  ft.  or  so  in  length.  Freqoeritiv 
interior  grooves  at  the  joints  are  calkfKl  with  !«     '  'her  packing 

material.     The   resistance   of   such   a   tunnel  ■.-   w   lairelv 

determined  by  the  resistances  at  the  surfaces  of  contact  between  •  • 
segments,  and  therefore  varies  within  wir!     '      *       ind  may  be 
relatively  high.     A  number  of  resistance  m<  rnad«^  hr  thr 

writer  of  such  cast-iron  tunnel  structures,  having  a  cro«s-)-> 
approximately  1,250  aq.  in.,  showed  resistances  van--  .-  '- 
to  001  ohm  per  KX)  ft.  of  tunnel  structure,  which  , 
from  5  to  300  times  the  resistance  that  would  Fie  ol, 
tinuous  metal  of  the  same  cross-section.     Where   ;i,.    i.,,*.^-    ».,.i 
structure  are  metallically  in  contact  the  latter  acts  as  an  <»arth-pUt« 
of  enormous  area,  and  current  will,  therefore,  shunt  f 

from  this  structure,  with  resultant  corrosion  of  the  .... y 

electrolysis.     About  two  years  after  beginning  electric  operation  on 
the  New  York  Central  Railroad  it  was  found  that  corrosion  •' 

electrolysis  had  occurred  in  the  rails  and  spikes  in  a  wet  .sc  : 

Drains  were  placed  under  the  tracks  in  order  to  keep  the  ballast  dry, 
and  this  has  entirely  eliminated  the  trouble. 

In  future  constructions  of  iron  or  steel  elevated  and  tunnel  struc- 
tures for  electric  railways,  every  precaution  should  be  taken  to 
prevent  metallic  contacts  between  tracks  and  .structure,  and  to 
maintain  as  high  a  resistance  between  tracks  and  structure  as  poa- 
sible.  Where  desirable,  connections  between  structure  and  tracks, 
through  suitable  resistances,  may  be  made  at  neutral  points  ;  but 
these  comiections  should  not  under  normal  condition.s  carry  sub- 
stantial currents.  Where  in  existing  constructions  the  resistance 
between  structure  and  tracks  is  low,  and  cannot  be  adequately 
increased,  and  where  considerable  currents  shunt  through  structure 
and  earth,  the  most  practical  way  to  reduce  this  shunting  current 
is  to  reduce  the  track  voltage  drop. 

Effects    of    Electrolysis    on   Underground    Lead-sheathed 

Cable  Systems. 

Lead-sheathed  underground  telephone,  electric  light  and  power 
cables  are  most  commonly  carried  in  underground  conduits  of 
vitrified  clay,  concrete,  fibre  or  wood.  As  the  soil  in  which  these 
conduits  are  buried  is  more  or  less  wet,  moisture  will  to  a  greater  or 
less  degree  get  into  the  ducts,  and  thereby  produce  electrolytic 
contact  between  earth  and  the  lead  sheaths  of  the  cables.  As  these 
lead  sheaths  are  relatively  thin,  and  as  the  electrochemical  equivalent 
of  lead  is  nearly  four  times  that  of  iron,  these  lead-shcathetl  cables 
are  very  sensitive  to  the  electrolytic  effects  of  stray  currents  reaclxing 
them.  Wherever,  therefore,  such  lead-sheathed  cables  are  in  under- 
ground conduits  in  localities  where  substantial  stray  electric  currents 
are  present,  it  is  generally  found  necessary  to  pro\-ide  some  measures 
for  protecting  these  cables  against  corrosion  and  ultimate  destruction 
by  electrolysis.  The  resistance  between  earth  and  the  lead  cable 
sheaths  in  ducts  can  be  increased  by  constructing  the  ducts  so  as  to  be 
as  waterproof  as  possible,  and  also  so  as  to  drain  towards  the  man-holes. 

The  most  commonly  used  method  of  protecting  lead  cable  sheaths 
is  to  "  electrically  drain  "  thv^  sheaths  to  the  return  circuit  of  the 
electric  railway,  so  that  the  current  is  taken  off  by  metallic  con- 
duction, and  is  thus  prevented  from  leaving  elect rolytioally  and 
thereby  damaging  the  cable  sheaths.  Where  "  electrical  drainage" 
is  employed  it  is  important  that  all  of  the  cable  sheaths  in  the  conduit 
system  be  comiected  to  the  drainage  cable.  Dnunage  connections 
from  cable  sheaths  snould  ordinarily  not  be  made  to  t nicks,  because 
a  high-resistance  joint  or  joints  developing  in  the  tracks  may  destroy 
the  effectiveness  of  the  drainage  coniiection  but  should  preferably 
be  made  as  direct  as  possible  to  the  negative  "bus  bar.  The  object 
of  drainage  connections  is  to  render  the  cable  sheaths  throughout 
slightly  negative  to  surrounding  earth  and  to  other  groundeil  struc- 
tures. If  such  a  drainage  connection  is  found  to  rvnder  the  cable 
sheaths  more  negative  than  is  necessary  for  pmtei-iion,  so  that  the 
sheatl-s  are  "  o  .-er-draired."  it  is  desirable  to  insert  a  resistiuun;  m 
series  with  the  drahiage  connection.  If  a  cable  sheath  us  rendered 
highlv  negative  to  neigiibouring  struotun^s.  such  as  pipes,  this  tends 
to  set  up  current  flow  from  the  piix^s  to  the  cable  shoath.  causmg 
corrosion  of  the  pipes  by  electrolysis. 

It  is  preferable  to  carrv  a  cable  drainage  connection  liirtx-tly  to 
the  railway  sub-station.  An  ammeter  and  a  knife  switch  shoiUd 
then  be  comiected  in  such  a  drainage  coimect  ion,  and  readings  ot 
the  ammeter  noted  at  least  once  every  day,  so  that  if  abnormal 
conditions  develop  thev  can  be  reported  and  the  cause  detenmned. 
The  drainage  circuit  must  be  opened  whenever  the  station  is  shut  dow-n. 

Insulatiirg  joints  in  the  load  sheaths  of  cables  have  been  used  in 
some  special  -ases  as  protection  against  stray  currents,  but  these 
joints  must  onlv  be  used  with  caution,  so  that  P.D.s  sufficient  to 
harm  the  sheaths  mav  not  be  set  up  across  the  jomts.  However, 
where  an  underground  cable  network  has  laterals  mto  bmldmgs, 
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considerable  currents  frequently  flow  from  pip^s  to  the  sheaths  of 
the  laterals  through  accidental  metallic  contacts  in  the  building,  and 
thence  to  the  cable  system.  Such  current  flow  to  the  cable  system 
is  most  effectively  stopped  by  introducing  an  insulating  joint  in  the 
sheath  of  the  cable  lateral  or  in  the  pipe  service  inside  the  building. 
A  number  of  large  telephone  companies  instal  insulating  joints  in 
the  sheaths  of  all  laterals  inside  buildings  for  this  purpose. 

Where  laterals  or  sections  of  cables  connecting  to  the  main  cable 
system  are  carried  in  iron  conduits  in  negative  districts  it  is  some- 
times found  that  considerable  current  flows  from  earth  to  the  iron 
conduits  and  thence  to  the  cable  sheaths,  which  current  is  delivered 
to  the  sheaths  of  the  cable  system.  Such  current  flow  can  generally 
be  stopped  by  introducing  an  insulating  joint  in  the  sheath  of  the 
cable  where  it  leaves  the  iron  conduit  and  before  it  is  connected  to 
the  main  cable  system.  Insulating  joints  may  also  be  used  on 
either  side  of  a  steel  bridge  crossed  by  a  cable  in  an  iron  conduit 
where  the  conduit  is  in  metallic  contact  with  the  structure  of  the 
bridge,  and  through  this  with  electric  railway  tracks  on  the  bridge. 
A  simple  and  cheap  construction  of  insulating  joint  for  lead  cable 
sheaths,  which  is  extensively  used,  consi.sts  in  cutting  a  narrow  band 
of  lead  out  of  the  sheath  and  covering  the  break  with  a  suitable 
insulating  material  so  as  to  prevent  entrance  of  moisture. 

Effect-s  of  Elec'Troly.si.s  on  Underground  Piping  Systems. 
Underground  piping  systems  for  the  transmission  and  distribu- 
tion of  gas,  water,  oil  and  similar  materials  consist  of  lengths  of  iron 
pipe  joined  together  with  screw  couplings,  lead  or  other  forms  of 
joint.  Screw  coupling  joints  generally  have  a  ver>'  low  electrical 
resistance  comparable  to  the  pipe  itself.  Cast  lead  or  lead  wool 
joints  have  an  electrical  resistance  which  is  equivalent  to  from  a  few 
feet  to  several  hundred  feet  of  continuous  pii)e,  so  that  the  resistance 
of  the  lead  joints  in  a  pijx;  line  is  usually  much  larger  than  the 
resistance  of  the  pipe  itself.  Cement  joints  generally  have  a  very 
high  resist<ance  compared  with  the  pijx;,  so  that  they  may  be  classed 
with  insulating  joints. 

Atteiiij)ts  have  been  made  to  protect  underground  pij)es  from 
electrolysis  by  insulating  them  from  earth  by  paints  or  dips  ;  but  no 
dip  or  paint  will  permanently  protect  a  pipe  against  electrolysis  in 
wet  soil.  WIku'c  it  is  atteiiii)te'l  to  apply  a  heated  material  like 
pitch  or  asphaltum  to  a  cold  })i])(!  it  is  imj)()ssible  completely  to  cover 
the  pipe.  Pitch  and  similar  comjwunds  have  been  applied  to  i>ij>es 
with  wrappings  of  jute  or  of  some  similar  material,  a  number  of  layers 
being  a])j)lie(l  so  as  to  build  up  any  desired  thickness.  Such  cover- 
ing, if  sufficiently  thick,  will  aff'ord  protection  against  electrolysi-s, 
provided  that  it  is  mechanically  jK-rfcct.  The  groat  difficulty  in 
practice  is  to  instal  such  covering  without  leaving  defective  sjx)ts 
through  which  moisture  will  have  access  to  the  metal  of  the  pipe. 
Pipes,  where  ])ositive  to  earth,  with  coatings  or  coverings  e.\i)osinp 
bare  sjKjts  of  metal,  are  in  much  greater  danger  from  electrolysis 
than  are  bare  pipes,  for  the  reason  that  the  stray  currents  will  leave 
only  from  these  bare  sprjts,  and  here  produce  concentrated  corronion. 
The  writer  has  seen  cases  where  a  l)ijH'  coated  with  an  imjK^rfect 
insulating  covering  was  pitted  nearly  through  in  one  year,  wherea-s 
a  bare  pifjo  in  the  same  locality  was  vers-  ninch  less  affcctetl,  l>eca»ise 
th(^  eoirosion  wius  distribntcd  over  i.  larger  surface. 

One  form  of  insulating  covering  which  ap|)earH  to  aff«)rd  certain 
])rotecti()n  is  a  layer  of  1  in.  to  2  in.  of  a  ni.aterial  like  coal  tar  ])itch. 
jwirolilc  or  as])haltiim  of  such  a  grade  that  it  is  not  brittle,  and  so  will 
not  crack,  but  yet  is  hard  enough  to  remain  in  place.  The  cost  of 
carrying  out  such  an  iiistallatitHi  is  proliibitiv(>,  however,  except  in 
very  .sj)ecial  ca.Kes.  Hinbedding  a  j)i|K>  in  c-ement  or  concrete,  even 
if  this  is  several  inches  in  thickness,  will  not  jimtect  it  from  elc<'(ro- 
lysis,  because  datup  cem«'nt  f>r  concrete  is  an  electrolytic  conductor. 

Current  flow  on  nu'tailic  pijK'  lines  can  be  |»raetieally  prevent«*(i 
by  using  a  suflicicnt  number  of  insulating  joint.**.  It  is  sometimes 
possible  in  the  ca.se  of  individual  pijK-  lines  to  use  conipjtr.itively  few 
insulating  joints  to  break  up  the  eleefrical  continuity  of  the  line  and 
substantially  ])rolect  it  from  electrolysis,  but  such  joints  nnist  K' 
installed  only  after  a(le(]uate  testes  have  shown  that  siilhcicnt  current 
will  not  leave  the  pipe  on  the  positive  side  of  a  joint  to  (low  (o  earth 
and  do  .serious  daniag«>  by  electnilysis.  Insulating  joints  in  pijM' 
lines  siiould  not  be  conlined  to  the  jH»sitive  are«i»,  but  should  Ik* 
installed  in  all  jilaees  along  the  pijip  line  where  there  in  any  con- 
siderable |)otential  gradient  in  th<>  earth  |'  ■•  ■  •  T\w 
nunibei'  of  joint.s  re(|uii-ed  deiHMids  u|Hm  ll  _  I  and 
the  electrical  resistivity  of  the  earth.  The  efTectiVp  n*sistano<»  of  a 
short  insiil.iting  joint  is  practically  the  same  as  that  of  '  t. 
^IoW(>vei\  a  long  insulating  joint  gives  a  mon»  e\-pn  <1  <>{ 
leakage  eurn-nt  than  a  short  joint.  The  effect  of  a  long  jouit  can  be 
practically  sccunnl  fmm  a  short  insulating  joint  by  sur'^  '  "' 
joint  and  (li(>  ]iijH>  for  some  distani'o  on  each  side  of  tin 
heavy  layer  of  insiilating  material. 

Iron  pijH'  lines  with  elei'trically  conducting  joints  often  crow  nnd 


parallel  electric  railway  lines  of  the  same  or  of  different  systems, 
in  which  case  stray  currents  from  the  electric  railways  may  seriously 
damage  them  by  electrolysis.  Attempts  have  been  made  in  some  of 
these  cases  to  protect  the  pipe  line  by  installing  insulating  joints  at'a 
few  points  in  the  line,  especiaUy  at  crossings  of  electric  railway  tracks. 
It  has  generally  been  foxmd,  however,  that  the  pipe  on  one  side  of 
the  joint  was  thereby  rendered  highly  positive  in  potential  to  the 
surroimding  earth,  resulting  in  rapid  destruction  of  the  pipe  on  the 
positive  side  of  the  joint,  thus  causing  more  acute  danger  than  existed 
before,  when  the  current  left  the  pipe  over  a  more  distributed  area. 
In  some  cases  at  points  of  crossing  railways  considerable  improve- 
ment was  produced  by  employing  broken  stone  ballast  and  keeping 
the  tracks  out  of  contact  with  the  groimd  for  several  himdred  feet 
on  each  side  of  the  crossing.  In  general,  however,  .satisfactory  pro- 
tection of  long-distance  pipe  lines  cannot  be  obtained  by  any  remedial 
measures  which  can  be  applied  to  the  pipes. 

It  is  occasionally  found  in  long  pipe  lines  that  large  currents  flow 
to  and  from  localised  sections  of  the  line  where  there  are  many 
electric  railway  tracks  and  where  the  pipe  is  relatively  close  to  these 
tracks.  In  .some  ca.ses  the  pipe  in  such  localised  sections  has  been 
protected  by  insulating  joints  spaced  with  sufflcient  frequency  to 
prevent  dangerous  voltages  across  any  one  of  the  joints.  In  other 
cases  the  pipe  in  such  a  section  has  been  covered  Avith  a  thick  layer 
of  insulating  material,  and,  as  an  additional  precaution,  insulating 
joints  have  been  installed  in  the  pipe  at  each  end  of  the  insulating 
covering,  so  that  if  any  defective  spots  in  the  covering  should  develop 
no  current  can  reach  the  pii>e  at  these  spots  and  produce  electro- 
lysis. In  a  section  of  about  6  miles  of  an  8  in.  steel  pipe  line, 
where  it  cros.s(>s  and  runs  close  to  a  number  of  electric  railway  tracks, 
large  stray  railwaj'  currents  were  fomid  flowing  to  and  from  the  pipe 
and  causing  serious  corrosion  by  electrolysis.  Twenty-six  insulating 
joints  were  installed  at  selected  points,  and  portions  aggregating 
a  total  length  of  about  3 J  miles  of  pipe  were  also  covered  with  1  in. 
to  2  in.  of  parolite  surrounded  bj'  a  wooden  box,  with  the  pipe  resting 
on  rectangular  gla.ss  blocks.  At  both  sides  of  this  insulated  section 
it  was  found  that  neither  insulatmg  joints  nor  insulating  covering 
could  be  safely  applied  to  protect  the  pipe  A^ithout  carrying  the  insula- 
tion j)ractically  over  the  entire  length  of  the  jjipe,  which  would  have 
been  prohibitive  in  expense.  Protection  of  the  pipe  here  can  be  secured 
only  by  adequate  improvements  in  the  electric  railway  systems. 

Whei-e  considerable  currents  leave  a  relatively  short  section  of 
jiijK'  and  endanger  it  by  electrolysis,  this  section  can  be  protected  b}- 
surrounding  it  with  an  auxiliary  pipe  electrically  connected  to  it, 
.so  that  the  current  will  leave  from  the  auxiliary'  pipe.  Tliis  is  called 
"  shielding." 

It  is  sometimes  foimd  that  undergroimd  pipes  and  other  metallic 
stnictures  of  a  gas  works  receive  stray  currents  from  the  various 
j)ipea  which  connect  the  works  to  outside  piping  sj'stoms.  Since 
stray  currents  are  particularly  objectionable  here,  on  account  of 
electrolysis  and  also  po.ssible  danger  from  electric  sparks,  the  entrance 
of  such  <iirrents  has  in  some  ga.s  works  been  prevented  by  installing 
insulating  joints  in  each  of  the  pipes  connecting  to  the  works. 

In  many  American  cities  "  electrical  drainage  "  is  used  for  the  gas 
and  water  Jiiping  :  but  such  tests  a-s  have  been  published  consist 
only  of  current  measurements  on  the  pipes  and  of  potential  measure- 
ments between  the  drained  pi]>es  and  trolley  tracks.  The  complete  ^f 
data  from  which  to  judge  the  effectiveness  of  the  8y.stem  woidd 
involve  the  results  of  many  other  tests,  particularly  of  measurements 
of  drop  across  joints  in  the  jiijK^s,  and  of  measurements  of  P.D. 
b<»twern  the  draincfl  pijK»s  and  other  underground  structures. 

Electrical  drainage  was  first  applied  to  lead  cable  sheaths,  and  the 
suecH'ss  led  to  the  attempts  to  ajiply  the  drainage  method  also  to 
l>i|»eH.  There  are  marked  differences,  however,  which  render  the 
jiiping  system  nnich  less  suited  for  electrical  drainage.  The  princijwl 
di(Ten>ni'<'  is  that  cable  sheaths  are  continuous  electrical  conductors, 
while  pijK'.s  may  Ik»  more  or  less  discontinuous,  diie  to  the  presence 
of  high  resistance  joints.  Also  the  lead  cable  sheaths  an>  relati\"t>ly 
small  and  are  carried  in  ducts,  which  are  mostly  non-metallic,  so  that 
only  |»art  of  the  surface  of  the  cables  is  in  contact  with  earth.  where«8 
tuidergmund  pijies  are  buried  directly  in  earth  and  generally  present 
enormous  contact  are.is  to  earth.  The  result  is  that,  when  electrical 
drainage  is  applied  to  i)ii)es,  the  currents  on  the  pijies  are  very  greatly 
<l.  This  n"-ults  in  danger  of  current  shunting  around  high- 
■••v  joints  or  leaving  the  pirx*  •>"  *lii'  iKi>.iti\c  side  <if  a  ioint  to 
flow  to  other  structures. 

Tf    '  '     'i  is  electrically  (ir.uncd  is  one  \  n 

inll  ■  _         >r  g.is.  or  if  it  ijasses  through  a  :  'T 

coiitined  sjwce  where  hiflammable  gases  may  collect,  the  flow  of 

*'   '  ■  '  involve  the  danger  •'  '  'r 

I  the  continuity  of  ; 
niptod   for  rr|>air8  or  for  other  causes.     Many  cases  have   been 
reported  where  in  interrupting  or  re-joining  or  re-caidking  mains 


THE  ELECTRICIAN,  NOVEMBER  12,  1915. 


201 


electric  arcing  was  produced.  The  writer  has  found  that  in  a  number 
of  cities  where  pipe  drainage  is  employed  it  is  the  general  practice, 
when  mains  are  to  be  interrupted  or  a  joint  is  to  be  re-caulked,  first  to 
connect  a  heavy  copper  wire  across  the  proposed  break,  so  as  to 
prevent  danger  from  arcing. 

Where  both  gas  and  water  service  pipes  enter  buildings,  the  result 
of  producing  large  stray  currents  on  the  pipes  is  generally  also  to 
produce  a  flow  of  these  stray  currents  through  buildings.  Such 
stray  currents  through  buildings  constitute  a  serious  fire  hazard. 
In  the  National  Fire  Protection  Association  "  Quarterly  "  a  case  of 
this  kind  is  described,  where  a  gas  service  pipe  showing  marked  pits 
from  electric  arcing  with  a  water  service  pipe  was  taken  from  the 
cellar  of  a  building. 

The  complete  application  of  electrical  drainage  to  pipes  will 
involve  draining  all  underground  piping  systems,  and,  in  fact, 
bonding  together  all  underground  metallic  structures  affected  by  the 
stray  currents,  in  svich  a  way  that  at  every  point  where  different 
structures  come  into  proximity  in  earth  they  are  brought  to  prac- 
tically the  same  potential. 

When  electrical  drainage  is  applied  to  a  single  system  of  under- 
ground pipes,  without  making  a  complete  investigation  of  the  effects 
of  possible  high  resistance  joints,  &c.,  the  installation  may  be  made 
at  relatively  small  cost,  and  usually  relieves  the  acute  danger  from 
electrolysis  in  the  immediate  neighbourhood.  However,  a  single 
drained  undergroimd  piping  system  becomes  a  source  of  serious 
danger  to  other  systems.  If  electrical  drainage  is  applied  compre- 
hensively to  all  underground  metallic  systems  it  will  be  very  ex- 
pensive. The  large  increase  in  current  on  underground  structures 
produced  by  electrically  draining  them  also  brings  about  dangerous 
conditions  at  scattered  and  unkno\vn  places,  which  is  a  serious 
objection  to  this  method.  In  Pittsburgh  it  is  reported  that  drainage 
cables  aggregating  17,000,000  cir.  mils  (86  sq.  cm.)  in  cross-section 
connect  to  these  pipes  from  the  mairi  railway  supply  station,  and  that 
the  current  drained  from  these  pipes  is  nearly  one-half  of  the  total 
station  current. 

To  minimise  flow  of  stray  cm'rent  to  pipes  they  should  be  laid  as 
far  from  electric  railway  tracks  as  practicable.  Metallic  contacts 
with  the  tracks  must  be  carefully  avoided.  Where  the  pipes  cross 
steel  bridges  carrying  electric  railway  tracks  in  metallic  contact  with 
the  bridge  structure,  the  pipes  should  be  supported  on  wooden  blocks 
or  otherwise  insulated  from  the  metal  of  the  bridge  structure.  In- 
sulating joints  should  be  installed  at  the  entrance  of  pipes  to  car 
sheds,  as  it  is  frequently  found  that  the  pipes  inside  of  the  sheds  are 
in  metallic  contact  with  the  tracks  through  the  building  structure. 

Effects  of  Electrolysis  on  Steel  Foundations  op  Buildings, 
Bridges,  &c.,  and  on  Reinforced  Concrete  Structures. 

Stray  current  is  most  likely  to  reach  steel  building  structures  by 
means  of  pipes  or  cable  sheaths  entering  the  structure  from  under- 
ground piping  or  cable  systems.  It  is,  therefore,  desirable,  where 
appreciable  stray  currents  are  foxmd,  to  instal  insulating  joints  in 
such  pipes  and  cable  sheaths.  Where  the  tracks  over  steel  bridges 
are  positive  in  potential  they  should  be  insulated  from  the  bridge 
structure,  in  order  to  protect  the  bridge  foundations  against  possible 
damage  by  electrolysis. 

To  cause  damage  to  a  reinforced  concrete  structure  by  electrolysis, 
an  electric  current  must  flow  between  the  reinforcing  steel  and  the 
surrounding  concrete.  The  conditions  reqmred  for  producing 
electrolysis  of  steel  embedded  in  concrete  are  such,  however,  that 
this  can  result,  in  the  case  of  reinforced  concrete  structures,  only  in 
special  situations,  for  example,  where  there  is  an  excessive  voltage 
drop  through  the  earth  at  the  foundations  of  the  building,  or  where 
stray  current  is  brought  by  way  of  service  pipes  or  cable  sheaths  into 
the  building  and  to  the  reinforcing  steel,  or  where  there  is  a  direct 
contact  between  the  reinforcing  steel  and  one  side  of  a  direct-current 
lighting  system,  the  other  side  of  the  system  being  gromided.  It  is, 
therefore,  a  wise  precaution  to  instal  insulating  joints  in  all  pipes  and 
lead  sheaths  of  cables  which  enter  a  reinforced  concrete  structure. 
It  has  been  proposed  to  protect  reinforced  concrete  structures  by 
making  the  reinforced  steel  electrically  continuous  throughout,  and 
connecting  it  to  the  negative  terminal  of  the  source  of  stray  current 
or  of  a  low- voltage  generator.  While  this  would  prevent  corrosion 
of  the  steel  by  electrolysis,  it  may  result  in  destruction  of  the  bond 
between  the  reinforcing  steel  and  the  concrete,  which  results  ^^•hen 
current  flows  from  concrete  to  steel. 

In  the  Grand  Central  terminal  of  the  New  York  Central  Railroad 
in  New  York  City  the  tracks  are  insulated  as  far  as  possible  ivoin  the 
structural  steel  by  being  carried  oh  wooden  ties  embedded  in  concrete 
or  stone  ballast,  and  the  latter  is  well  drained  so  as  to  be  maintained 
diy.  Pipes  and  sheathed  cables  entering  the  structure  are  provided 
with  insulatmg  joints.  Foreign  pipes  crossing  the  terminal  at  street 
level  are  carried  on  wooden  supports  embedded  in  sand,  which  is 
maintained  dry  by  draining.     Also  the  voltage  drop  in  the  tracks  is 


kept  very  low  by  having  a  sub-station    ;'  ;it«l  diny-tly  in  the  tenu 
and  the  .structure  is  electrically  dr^iut-A  to  tht-  -.i"  •   .:  -  negaiivc 
'bus  bars.     A  careful  watch  i.s  kept  of  the  en-  ,  in  thk 

terminal. 

Status  of  Kleotrolvsis  iv  Creat  Britain  and  (^hkmaxy. 
In  Great  Britain  the  Board  of  Trade  regulationji  lirr"  '^■-  P  D. 
between  any  two  points  in  the  unia<iulatc<l   return  '  , 

electric  railway  to  7  volts.     In  practice  it  is  foir 
trie  railways  oixjrate  well  within  the  prf;.scriU,-d  li. .. 
and  in  many  railways  the  maximum  voltage  drop  in  the  tra 
not  exceed  4  volts.     Experience  has  sho  v.      "  " 

protection  to  underground  structures  .  . 

remedial  measures  have  been  applied  to  underground  pipe  or  ' 
systems.     Practically  no  cases  of  electrolytic  f!'  -n  of  uh' 

ground  structures  have  lx;en  reported  in  Great  1 ; 

In  Germany  the  subject  of  electrolysis  has  Jjecn  exteasively  rtudi^J 
during  the  past  decaide  by  a  joint    committee    repr< 
Deutscher  Verein  von  Gas  und  Wa.s.serfachmannem,  • 
Deutscher  Electrotechniker  and  the  Verein  Deut.scher  > 
und  Kleinbahnverwaltungen,  and  as  a  result  the  folio 
tions  were  adopted  in  1910  :   The  track  network  is,  for 
ment,  divided  into  an  inner  and  outer,  or  surburban,  distnct. 
P.D.  between  any  two  points  on  the  uninsulated  return  circuit  r 
not  exceed  2-5  volts,  imder  average  load  conditions,  in  th«»  <■ 
district  and  on  a  bordering  belt  2km.  (6,.560ft.)  wide;   n  : 

this  zone,  in  the  surburban  districts,  the  voltage  drop  i 
exceed  1  volt  per  kilometre  (3,280  ft.).     Although  these  rf_ 
have  no  legal  force,  they  are,  nevertheless,  recognised  as  the  standard 
throughout  Germany. 

Probable  Future  Tendencies  in  Electrolysls  Mitigatios. 

The  writer  believes  that  the  principal  measure  for  relieving  elec- 
trolysis dangers  will  in  the  future  be  secured  by  employing  such  con- 
structions for  du-ect-current  electric  railways  u.sing  the  r:  ■  '-; 
for  the  return  circuit  as  will  minimise  stray  ciurents  tl. 
This  ^v'ill  be  accomplished  by  decreasing  the  voltage  drop  m  the 
tracks,  thereby  correspondingly  decrea-sing  the  voltage  drop  throogh 
earth,  and  by  increasing  the  resistance  from  tracks  to  earth  bv  the 
following  means,  given  in  the  order  of  their  importance  : — 

1.  By  increasing  the  number  of  direct-current  supply  st 
systems  extending  over  large  areas,  so  as  to  reduce  the  • 
which  any  one  station  supplies  current. 

2.  By  increasing  the  electrical  conductance  of  the  tracks  through 
the  use  of  heavy  rails,  low-resistance  rail  joint  bonds,  cross  bonds  ' 
and  other  suitable  means. 

3.  By  removing  current  from  the  tracks  by  insulated  return  feci-  r< 
and  by  maintaining  the  negative  'bus  bars  insidated  from  grcuii  : 
the  supply  station. 

4.  By  increasing  the  resistance  between  tracks  and  earth  as  much 
as  practicable. 

The  above  railway  constructions  arp  already  in  general  use  in 
England  and  to  a  considerable  extent  adso  in  Germany,  and  during 
the  past  few  years  such  constructions  have  also  been  employed  in  a 
number  of  American  electric  'ailways.     Exjx'ricnce  has  sho\rn  thiit 
such  improvements  can  be  practically  carried  to  a  point  where  :itn»y 
currents  through  earth  from  these  railways  become  negligible.    The 
insulated  return  feeder  system,  in  conjunction  with  projx^r  tnu-k 
bonding,  usually  affords  the  most  feasible  means  for  rtHhicing  track 
voltage  drop  in  an  existing  electric  railway.     If  the  tracks  are  to  be 
connected  to  the  negative  'bus  bar  at  the  supply  station,  f' 
only  be  done  through  a  resistance  pixijx^rtiontHl  s<i  as  to  - 
stantially  the  same  voltage  drop  as  exists  in* 'le  feeders,     Tl- 
reduces  the  track  voltage  drop,  and  also  dinii   '  '    -  •'  ■ 
which  the  leakage  of  currtMit  fix)ui  the  tnioksta  ^ 
tiveness  of  this  system  is  practically  indejxnident  of  the  vol: 
in  the  feeders,  and,  consequently,  of  the  weight  of  <x>ppor  r 

The  insulated  return  foodor  system  is  fretiiiently  oonfi; 
the  system  of    '  paralleling  the  tracks"  with  return  fee<loi>,  whwh 
has  been  most  conMuonly  used  in  American  electric  railwaj-s.     W  ith 
copper  fecdei-s  paralleling  the  tracks,  however,  the  vol taae  drop  in 
the  tracks  is  reduced  only  in  tI>o  pivixirtion  t' 
of  the  track  circuit  is  increased,  and  where  the  \        ,.  ,  ■ 

is  higli  this  system  would  require  a  prohibitive  amount  of  copper  to 
reduce  tiie  voltage  drop  to  ix\isonably  low       '  ^^     '     ' 

lated  return  feeder  system,  on  the  other  h 

the  insulated  feedei-s  does  not  occur  in  the  tracJcs  nor  in  the  earth, 
and  therefoi-e  may  bo  made  as  high  as  tvonoruy  dictates.  With  tliis 
system  the  power  losses  aiv  incivasetl  over  what  they  would  be  if 
the  same  amount  of  copper  were  employed  in  iwrallel  with  the  tnu-ks. 
This  increase  In  power  losses  is  a  neoossjirA"  expense,  however,  for  the 
purpose  of  reducing  stray  cura^nts  through  earth,  and  correspon- 
dingly reducing  injurj-  to  imderground  structures.     *£|  ^  -^  ^ 
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POWER  SUPPLY. 

Although  the  iudustrial  prosperity  of  a  country  is  depen- 
dent upon  peoiiraphical  position,  upon  abundance  of  mineral 
wealth  and  of  raw  materials,  and  upon  suitable  climatic 
conditions,  as  well  as  upon  division  of  labour,  good  govern- 
ment and  upon  the  habits  of  the  community,  one  of  the 
juincipal  factors  in  ensuring  such  prosperity  is  the  wide  use 
ol  labour-.saving  machinery  and  tools.  Given  machinery 
and  a  plentiful  and  inexpensive  supply  of  power,  the  geo- 
graphical position  of  a  country  is  a  relatively  unimportant 
factor  in  trade  development,  and  experience  shows  that 
absence  oi  mineral  wealth  in  a  country  does  not  prevent  the 
building-up  of  a  very  consideral)le  tiade  bv.that  country. 

At  one  time  the  view  was  held  b}'  some  that  the  introduc- 
tion of  machiner\  would  displace  manual  labour,  but  it  soon 
became  evident  that  nuichinery  gave  employment  to  vastly 
increased  numbers  of  men,  since,  on  account  of  greatly 
reihtced  cost  (tf  manufacture,  the  commodity  could  be  more 
wi(K'lydistributed.  A  striking  example  of  this  is  the  cloth 
trade.  The  many-w  indowed  cottagessiill  standing  in  various 
jtarts  of  the  country  remind  one  of  the  time  when  cloth  was 
manufactured  by  people  in  tlieir  own  houses  by  means  of 
hand  looms,  and  when  a  suit  of  clothes  was  of  such  value  as 
to  ho  handed  on  from  father  to  son.  They  also  remind  one 
of  the  pi-riod  in  our  historv  when  men  banded  themselves 
tog(>ther  with  the  sole  object  of  wrecking  power-driven 
machinery,  in  onler  that  their  children  might  not  starve. 

Kvents  have  .shown  that  power  driven  machinery  applied 
to  the  cloth  trade,  to  take  a  familiar  example,  has  enabled 
our  manufacturers  to  produce  cloth  in  such  quantity  that 
it  is  largely  the  fault  of  the  individual  if  he  is  unable  pro- 
|>orly  and  decently  to  clothe  himself.  \n  the  manufacture 
of  this  cl«>th.  and  of  the  machinery  associated  therewith,  it 
has  been  found  well  nigh  impossible  to  provide  the  necessary 


manual  labour  ;  so  it  has  been  in  every  industry  in  which 
machinery  has  "  displaced "  manual  labour.  Had  man 
been  intended  as  a  power-producing  agent  it  is  probable 
that  he  would  have  been  endowed  with  greater  physical 
endurance,  and  it  is  not  unlikely  that  his  general  arrange- 
ment would  have  been  different  from  what  it  is. 

It  has  long  been  recognised  that  an  abundant  power 
supply  is  one  of  the  principal  assets  ox  a  nation.  As  long  as 
Britain  alone  supplied  the  markets  of  the  world  it  mattered 
little  whether  steam  engines  -were  economical  or  not  so  long 
as  they  did  the  work  for  which  they  were  intended,  and  the 
development  of  improved  methods  of  manufacture  was  not 
then  a  matter  of  vital  hnportance.  In  course  of.  time  com- 
petitors-entered the  field,  and  this  necessitated  a  revision  of 
old-established  practice.  The  keener  and  yet  keener  the 
competition  the  more  and  more  urgent  is  the  necessity  for 
such  revision  in  order  to  minimise  cost  of  production. 
Examination  of  many  Papers  on  the  subject  of  power 
supply  shows  that,  although  all  emphasise  the  importance 
of  efficiency,  and  many  indicate  directions  in  which  econo- 
mies may  be  effected,  few,  if  any,  look  upon  these  economies 
in  the  same  light  as  posterity  will  in  all  likelihood  look  upon 
them.  It  would  be  idle  to  deny  that  immediate  cash 
saving  is  of  itself  of  sufficient  importance  to  justify  the 
closest  investigation,  but  such  saving  vv-hen  coupled  with  a 
husbanding  of  our  resources  makes  close  investigation 
imperative — the  more  so  since,  in  recent  years,  the  cost  of 
fuel  has  increased  enormously,  and  will,  most  probably,  be 
forced  still  higher  in  the  near  future. 

Three  Papers  bearing  upon  the  question  were  read  last 
month  at  the  International  Engineering  Congress  at  San 
Francisco.  One  of  these,  by  Mr.  F.  G.  Baum,  dealt  with  the 
effect  of  hydro-electric  power  upon  economic  and  social 
conditions,  with  special  reference  to  the  United  States,  and 
it  will  be  remembered  that  we  gave  the  substance  of  this 
Paper  in  a  recent  issue.  In  another  column  will  be  found  a 
Paper  by  Mr.  C.  H.  Mitchell,  dealing  with.electric  power  in 
Canadian  industry,  in  which  is  given  an  account  of  the 
activities  of  the  Hydro-electric  Commission  of  Ontario,  as 
well  as  of  several  other  power  companies  in  the  Dominion. 

The  Hydro-electric  Commission  of  Ontario  has  created  a 
world-wide  interest  as  an  experiment  in  publicly-owned 
power,  and  being  assisted  by  complete,  effective  legislation, 
it  is  one  of  the  broadest  examples  of  municipal  ownership. 
A  good  idea  of  the  extent  of  the  distribution  area  served  by 
the  Commission  will  be  obtained  from  the  figures  given  in 
the  Paper.  The  municipalities  oiiginally  included  in  the 
power  agreements  numbered  15  ;  at  the  beginning  of  the 
present  year  this  number  had  been  increased  to  82.  In 
1912  there  were  35,000  consumers,  and  at  the  end  of  1914 
there  were  nearly  97,000  consumers.  Equally  remark- 
able is  the  growth  of  the  load.  From  the  Paper  it  appears 
that  in  1908  the  municipalities  entering  into  the  agreement 
subscribed  for  29,335  h.p.  ;  distribution  of  power  was  com- 
menced in  1910,  and  by  1916  it  is  estimated  that  the  power 
will  be  in  excess  of  100,000  h.p.  in  the  Niagara  system  alone. 
Three  features  deserve  special  mention  :  First,  the  power  is 
intended  to  be  available  for  every  c'ass  of  consumer,  rural 
or  urban  ;  second,  the  equipment  and  general  design  are 
selected  for  most  permanent  and  effective  service  ;  and, 
third,  the  power  is  supplied  to  the  municipalities  at  cost. 
As  pointed  out  by  the  author,  the  sale  of  povver  at  cost, 
although  eliminating  much  competition,  cannot  be  said  to 
be  creating  a  monopoly,  as  several  of  the  established  com- 
panies were  able  to  reduce  their  rates  to  a  corresponding 
amount,  and  with  decidedly  less  remunerative  rates  have 
been  able,  by  greater  activity  in  the  handling  of  business, 
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to  maintain  a  sound  financial  exi.st«nce.    The  selection  of 
the  personnel  of  the  Commi-ssion  ha.^  beon  a  judiciou-s 
and  to  these  men,  of  whom  Sir  Afmm  Hkck,  K.C'.B.,  ha^ 
been  Chairman  from  the  beginning,  miwt  Ix'Iohk  much  of  the 
credit  for  the  present  poiiition. 

I'he  third  Paper  on  the  question  of  power  supply  read 
before  the  International  Congress  was  bv  Dr.  H.  F.  Pab- 
SHALL,  and  dealt  with  the  economics  of  electric  power- 
station  design.     We  hope  to  publish  this  Va- 
issue.    Dr.PARSHALL  considered  the  con.stant.-, ... . 
general  problem,  and,  in  order  to  illustrate  the  n.. 
problem,    he   gave   particulars   of   the   electric   supply  of 
London.     These    differ   materially   from    thos«?    given    bv 
Messrs.  Mekz  and  McLellan,  and  lead  one  to  the  cor,  ' 
sion  that  the  areas  covered  are  different  in  the  two  ca-i.-- 
Dr.  Parsh all's  assertion,  namely,  that  the  exi.sting  : 
tions  consume  about   1,000,0(K)  tons  of  coal  per  annum. 
whereas  the  bullc  supply  station  would  not  consume  more 
than  450,000  tons  of  the  same  cla.ss  of  fuel,  de.ser\-es  the 
serious  consideration  of  those  interested  in  the  welfare  of  the 
country,  as  well  as  of  those  whose  business  it  is  to  govern. 


REVIEWS. 

[Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Offioes,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  bookj  published  under  2i  M4 
10  per  cent,  for  abroad  or  for  fereign  books.] 


A  Treatise  on  Hand  Lettering  for  Engineers.  Architects, 
Surveyors  ann  Students  of  Mechanical  Drawing.  Bv 
W.  J.  LiXEHAM, B.Sc.     Pp.  xii.-i-282.     (London:  Chapman  &  HalL) 

7s.  6d.  net. 

Considering  the  very  large  number  of  both  men  and  women 
in  this  country  whose  daily  occupation  is  lettering  and  figuring 
on  mechanical  drawings,  it  is  almost  incredible  that  up  to  the 
present  time  no  book  has  been  ^\^:itten  which  would  serve  as  a 
standard  work  of  instruction  and  reference  on  the  subject. 
The  absence  of  such  a  work  has  been  a  long-felt  want  amonsst 
draughtsmen  and  students  anxious  to  cultivate  neat  and 
correct  styles  of  lettering,  and  the  volume  here  under  review 
will,  therefore,  be  welcomed  and  appreciated. 

Some  are  natiually  gifted  in  penmanship,  and  with  but  !     ' 
practice  acquire  great  proficiency  in  neat  lettering;    o:..  .. 
require  a  considerable  amount  of  training,  and  only  acquire 
proficiency  after  long  practice  and  careful  study. 

In  anv  case,  it  is  essentia!  in  the  elementary  stages  that  the 
student  should  have  instruction  and  guidance  as  to  the  correct 
formation  of  letters,  the  best  styles  to  adopt  and  also  the  best 
methods  of  arranging  the  lettering  on  the  drawings,  and  for 
lack  of  tuition,  many  otherwise  excellent  draughtsmen  find 
themselves  woefully  deficient  in  this  very  desirable  accom- 
plishment. 

It  will  invariably  be  found  that  in  offices 'rom  which  r.  "  ■■  '. 
accurate  workmanship  is  systematically  turned  out,  th- 
of  the  department  are  themselves  highly  proficieJit  in  this 
respect,  and  insist  upon  a  certain  standard  of  excellem^  -D.  the 
work  of  their  subordinates.  Such  otticos  pro'-'de  the  U-st 
training  for  beginners.  Those,  however,  who  have  not  the 
opportunity  of  obtaining  the  necessary  skilled  instruction  in 
the  office,  w'll  welcome  the  facil  ties  provided  by  Mr.  Lineham 
in  his  new  book. 

The  author  shows  an  extensive  knowledge  of  the  best  prac- 
tice obtain'ng  in  the  various  kinds  of  drawn  work,  and 
has  compiled" the  volume  with  a  view  to  mak  ,.-  ..  instructive 
and  useful  not  only  as  a  guide  in  correct  styles  of  lett<»r'.ng.  but 
also  as  a  book  of  reference  containing  practical  examples  of 
titles,  schedules,  fin'shed  drawings.  &c. 

In  additum  to  the  more  usual  and  useful  si^yles  of  hand 
lettering  adopted  on  drawings,  several  examples  of  decorative 
and  quaint  lettering  are  also  included. 

The  commonly  adopted  but  less  effective  mechanical  methods 
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of  lettering,  by  means  of  stencils  and  rubber  stamps  are  dealt 
with,  and  reference  is  made  to  their  uses  and  limitations. 
Chapters  on  zincography  and  on  the  preparation  of  draw- 
ings for  the  Patent  fJffice  will  be  found  particularly  useful 
to  those  engaged  in  such  work.  The  various  photo-printing 
processes  in  common  iLse  in  all  drawing  offices  are  described 
in  detail. 

The  volume  is  got  up  in  an  attractive  style,  the  letterpress  is 
in  bold  t)''pe  with  ample  margins,  which,  combined  with  the 
very  concise  form  of  instructions  given,  will  appeal  to  practical 
men.  J.  M.  J. 

Die  Wirtschaftlich  Giinstigste  Spannung  fiir  Ferniibertragun. 
gen  Mittelst  Freileitungen.  By  J)).  Helmuth  Eimer.  (Berlin: 
.Julius  Springer.)     Pp.  ILJ.     Price  M.:}.()0. 

This  little  book  was  received  at  the  end  of  July  last  year, 
when  international  courtesies  between  English  and  German 
publishing  houses  were  still  possible.  In  view  of  the  time  that 
has  elapsed,  it  ran  hardly  be  said  that  the  present  criticisms  are 
hasty  or  prejudiced.  The  matter  dealt  with  in  the  book  is 
limited  to  the  determination  of  the  most  economical  pressure 
for  overhead  power  lines  carrying  heavy  loads  to  great  distances 
and  the  author  treats  it  in  meticulous  detail.  The  enunciation 
of  the  problem  is  simple  enough.  "  The  best  transmission 
pressure  is  that  which  gives  a  minimum  value  for  the  total 
annual  costs  chargeable  against  tlie  line  and  its  adjuncts."  In 
this  figure  are  of  course  included  the  cost  of  the  energy  losses  in 
heating,  &c.,  and  the  annual  expenses  for  interest  on  capital, 
depreciation,  maintenance  and  sinking  fund 

The  general  conditions  for  economy  are  stated  analj'tically, 
and  the  effect  of  the  various  factors  on  the  final  result  are  care- 
fully considered.     Owing  to  the  multiplicity  of  the  factors  and 
the  wide  variations  to  which  they  are  subject,  it  is  difficult  to 
arrive  at  an  analytical  solution  universally  applicable.     By  a 
proper  selection  of  values  for  the  factors,   however,  a  fair 
appro.ximation  can  be  made  to  th»^  best  worl'ing  pressure.     In 
applying  the  ])rinciples  laid  down  to  actual  practice  graphic 
methods  are  quickest  and  most  direct,  and  the  author  repre- 
sents most  of  his  results  in  this  form,  except  where  algebraical 
analysis  is  distinctly  simpler.     He  gives  a  good  deal  of  us<>ful 
information  in  his  study  of  each  factor,  such  as  transformers, 
sub-stations,  switchgear,  poles,  and  their  construction,  con- 
ductors, spans,  &c.     The  direct  costs  ot  those  of  the  energy 
losses  in  transformers  and  lines,  including  the  corona  lo.sses  in 
the  latter,  also  receive  a  good  deal  of  attention.     He  discusses 
their  relative  importance  and  shows  giaphicnlly  how  they  t*nd 
to  influence  the  final  result. 

The  reliability  of  the  supply  of  power  to  industrial  districts 
is  recognised  as  vital,  and  it  is  poijited  out  that  the  question 
of  cheapness  per  se  should  never  predominate  in  the  cquip- 
me)it.  On  lliis  account  allowance  is  made  in  all  investigations 
for  duplication  of  the  lijies  and  sub-.station  switches. 

The  tendency  to  employ  very  high  pressures  without  calcula- 
tion can  easily  be  overdone.  ThiH  is  exemplified  in  one  of  the 
American  schemes,  wher^  12,(HK»kw.  are  transmitted  for  150 
miles  at  a  j)res.sure  of  1 10,(HX)  volts,  wIut-sih  ".Mt,<HMl  would  have 
been  the  most  economical  for  the  working  conditions.  The 
saving  in  the  line  mat^^rial  at  1  lii.(K.Kl  volts  is  more  than  count^T- 
balanced  by  the  extra  co.st  of  transformers  and  switchgear.  and 
to  a  still  greater  extent  by  the  increas**  in  corona  losses.  So 
important  is  the  corona  effect  that  it  furnishes  an  upper  limit 
for  the  ecoiu>niic  ])re.Hsure  in  the  case  of  any  but  the  very 
largest  loads  to  be  transmitted.  Thus,  it  is  Wst  to  select  such 
a  value  for  the  voltage  as  to  hr  just  insufficient  to  produce  the 
coronp  effect.  This  aspect  of  the  problem  is  ftnalogous  to  tlie 
ai)])li(iiti()n  of  Kelvin's  law  to  underground  cables.  .Vs  the 
current  density  obtained  from  it  is  generally  more  tluvn  that 
permitt<?d  by  the  t<>mpcraturc  rise  the  latter  value  can  W 
worked  up  to  without  any  calciilations  for  economy. 

On  the  whole,  the  author  has  doiu',  his  work  well,  although 
investigations  of  this  kind  are  usually  antipathetic  to  English 
engineers.  The  latter  niostly  prefer  to  do  something  which 
previous  experience  has  shown  to  be  .satisfactory,  without 
delviim  over  t.he  ground  .uioidii)"  to  tlie  Teutonic  methixl. 

I    R.  D. 


THE  ESTIMATION  OF  THE  DISPERSION  COEFFICIENT 
OF  THREE-PHASE  INDUCTION  MOTORS  AND  ITS 
APPLICATION  TO  THEIR  DESIGN. 

BY  E.  A.  BIEDERMANX,  B.SC,  A.M.I.E.E. 

{Continued  from  page  134.) 

Summary. — Part  I.  of  this  Paper  deals  with  a  method  of  calculating 
the  disjiersion  coefficient  of  a  three-phase  induction  motor.  It  is  divided 
into  five  sections.  The  first  section  shows  how  the  dispersion  coefficient 
mav  convcnientlv  be  separated  into  three  components,  termed  the  main, 
jn-riphfral  and  Hank  dispersions,  and  how  these  components  may  be 
ex])rts:-e<i  in  terms  of  the  coefficients  of  self  and  mutual  induction  of  the 
stiitor  and  rotor  windings.  Sections  2,  3  and  i  are  devoted  to  the  cal- 
culation respectively  of  these  three  components  in  terms  of  the  dimen- 
sions of  the  machine?,  particular  attention  being  given  to  the  component 
formed  the  main  dispersion.  In  section  5  comparisons  are  made  of  the 
dispersion  coefficients,  calculated  in  the  manner  described,  with  those 
obtained  experimentally. 

In  Part  II.  the  results  obtained  in  Part  I.  are  applied  to  the  question 
of  the  design  of  a  motor  from  the  point  of  view  of  obtaining  a  minimum 
dispersion  coefficient.  It  is  shown  that  for  this  ])urpose  a  small  slot 
])itch  is  as  imiwrtant  as  a  small  air-gap,  and  a  method  of  design  is  out- 
lined, lx!ginning  with  the  slot  and  resulting  in  fixing  the  diameter  of  the 
machine.  It  is  then  discussed  to  what  extent  the  dispersion  coefficient 
is  likely  to  be  increased  if  this  diameter  is  departed  from. 


General  Formula  for  Mean  Valxe  ofcr^. — The  general  formula 
already  mentioned  will  now-  be  developed.  Let  r^,  r^  denote 
the  numerator  and  denominator  of  the  ratio  Sj/Sg  wlien  reduced 
to  its  lowest  terms.  These  numbers  \\-ill  be  termed  the  ratio 
numbers. 

Bv  working  numerous  examples  the  following  formuhTB  will 
be  found  to  give  the  exact  values  of  /?„  at  positions  1  and  2. 


At  Position  1. 
10  .   /ri2+r22+2 

when  S,,  Sg  are  both  odd. 

10     ,r^2^,^2_i 


)/SA, 


^'"=^9+'v      2r,r, 


when  one  of  the  numbers  Sj,  Sj  is  odd  and  the  other  even. 

At  Position  2. 

'^'"=^^36  +  1      lr,r.,      )M^\ 

in  (dl  cases  except  where  Sj.  S.,  are  bath  even. 

Though  the  above  formulfr^  do  not  apply  when  Sj,  Sj  are  both 
even,  it  will  be  seen,  by  comparison  of  results  deduced  from 
the  general  f(»rmula  with  examples  of  this  particular  case 
obtained  by  direct  calculation,  that  the  formula  yet  gives,  for 
this  case  also,  a  correct  value  of  o"i  menu. 

Now  wlien  Sj,  S,  are  both  odd  position  1  is  the  position  of 
true  minimum  o-,.  whde  wl;en  Sj  is  odd  and  S,  even,  or  vic€ 
versa,  the  position  of  true  minimum  is  at  a  distance  of  J  from 
position    1    when  the  pole-pitch  is  taken  equal   to  the  least 


Si. 


-i.e.,  when  t=    'r,r^,  or 

'i  r^ 


'•i''2- 


common  multiple  of  8j  and  Sj- 
so  that  ''^=8i^2''i''2- 

Now,  in  passing  from  position  1  to  the  position  of  true  mini- 
mum no  rotor  slots  pass  any  stator  slot,  while  at  position  1  the 
di.stribution  of  rotor  slots  is  symmetrical  with  respect  to  that 
of  the  stator  slots. 

Under  these  circumstances  a  little  consideration  shows  that 
/?,  remains  <-onst«nt  while  (i^  «nd  ^.^  change  from  —\  at  posi- 
tion 1  to— f§-f  j  and —(  J—  )  resiKjctively  at  the  position  of 
true  minimum.     Therefore,  at  this  po.sition 

=^V^,«-4-(^-H/T)»-f(§-1/T)»^/?^(i-fl/r)-(HI/T) 
_(*zi^)r/^,(i-l'^)- 


"max. 


=  %/^, 


Sinc<!  3/t«  is  always  small  compared  with  /Jm*,  we  may  exj>and 
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the  quantity  under  the  radical  and,  with  sufficient  nccurdcy, 
neglect  all  terms  but  the  first  and  second. 

/  3     \i 

T hen,     f^.n^y.^x  =P"'  (^ '  +-S^2 )  " ' 

3    1 


Now 


and  the  second  part  of  this  expression  is  always  small  com- 
pared with  --  .     Since  also  the  term  -  5 — j  is  small  compared 

with  Bm  we  may  substitute  the  approximate  value    -  for  (3m  in 


this  term,  so  that 


3     1 


27  1 


3  1 


A«max-=A"+|i^=/5-+2o;2=-^™+2;2  nearly. 

T 

Therefore,  since  r^^^iS^r-ir^, 

This  shows  that  /Smmax.  ^^  given  approximately  by  the  same 
formula  when  one  of  the  numbers  S^,  S.2  is  even  and  the  other 
odd,  as  it  is  when  S^,  S.,  are  both  odd. 

Again,  except  when  S^,  S2  are  both  even,  position  2  is  the 
position  of  true  maximum  cr,  so  that 

In  general,  therefore. 


\ 


'[■ 


Ws+I^r) 


Ut  S  denote  ^Si+Sj). 

Tlien,  since  »'i/''2=Si/''^2- 

•••  {'•i+'-2)/^2=(Sx+«2)/.S2=2.S/Sjand  (. 

_1 (ri-Kg)'  1  M^iT^^i'.'i    -.■  I 


Now 


(,     ... .     (2+V3)K24-r2g)+(4-v/3)     9(;  /lo    i'i 

23    ,^ 


^iraenn—     1 


40 


V^) 


+ 


^>  0-i+rgg((>-i''+>-2-)/l   ,  13    -  ^      (1  -h/-'J) 
40      rj/g      I      r 


S2 


81     ir,+r,Y/r,^-^r,^\  (fr,^+r^^fl  .  13 

],600    r, 

S^ 

The  last  tcjm  is,  for  S=o/">9,  so  small  compared  wiiii  ziie 
second  term  that,  if  we  wiite  the  expression  in  Tho.  ^omi 

""imeau""^    i  02' 

we  may  take  the  mean  value  of  (6— c/S^)  (regarded  as  a  function 
of  1/S'^),  between  1/S2=0  and  1/9-  as  a  constant  coefl&cient  B, 
so  that  -ROT}  B 

where 


S2' 


9(»VK)'f/V+'-2'\/l  ,  13    i.    (l-iV3)i 


'-40     r^r^     i\    /V2    /\2  '  40^  7 


'I'Z 


3,200    r 


?rir.2Jl       720  r^V  I' 


Sii±L2)'(Q.2^^:l±Li 


'>'l>-2 


»*l^-2 


=2- 


/ 10 _^ 23^g  , _^ (2+V3)(r,^+ra^)+(4-V3) 
\  9      36  ^"I'l^'z 


I  bjbj 


Now, 


[^^-^    ■     ^ 


(^Ia.1      I   ±^  _10^S,^+S2^       IQ    ,   ^l^+^2^    <,   o 

V9+S;2+S22>'~9+  Si^S^^  "9+    r.r^    '  ^  '' 


inf        9.fi2+r,2    1 


Oj^Dj 


♦''imeaii 


=  2- 


10 


(6+c/S,S2) 


All  the  terms  in  this  expression  for  B  except  one  depend  •  ■'■" 
on  the  ratio  r^'i^.     The  term   Ijdsr^r^,  which  depends  on 
values  of  r^,  rg— not  merely  on  their  ratio — is  negligibly  small, 
except  for  comparatively  sirall  values  of  r^,  r.,. 

In  Table  II.  are  given  the  values  of  B  for  vaiious  values  of 

For  values  of  r^,  r.^^  greater  than  those  shown.  B  is  given  for  a 
number  of  different  ratios  r^ii\,  on  which  alone  it  then  depends. 

TablelL— T'a/»^*<'/5• 
(cr^=0•004-(-B  S^) 


where 


(l+a/SiSa) 

10^    ri^a    /' 
'10    23 


and 


,     /lO    23    . 
^=U+36^^' 

(2+V3)(rx^+r2^)+(4-A/3) 
~  4rir2 


imean- 


9/  C    \/  ^'      \        ^      \ 


neglecting  powers  of  --—  higher  than  the  second. 


^1- 

i 

fj. 

1 

2 

3 

4 

5             6 

7 

l(Sodd l-4\ 

1  (S  even)    ...       1-3/ 
2 

3 

4 

5 

6 

2-4 

205 

... 

1-95 

... 

2'25          ... 
1-95 

235 
24)5 
190 

Ratio  Cl. 
'•i 

B  (for  values  of  r^  r^ 
not  given  above). 

Ratio  '■». 
r, 

B  (for  values  of  r,,  r, 
not  given  abo\-e). 

10 
11 
1-2 
1-3 
1-4 
1-5 

1-90 

im> 

1-95 
20 
205 
21 

lt» 
1-7 
1-8 
1-9 
1-95 

0..1 

24 
25 
26 

In  Table  I.  are  shown  in  the  last  colunui  values  of  <rim«in 
calculated  by  the  formula,  and  it  will  be  seen  that  these  ague 
verv  closelv  indeed  with  the  results  obtained  by  direct  calcula- 
tion of  each  individual  example. 
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The  case  S^,  S^,  both  even,  was  omitted  in  the  development 
of  the  general  formula,  but  the  comparison  of  Table  I.  shows 
that  in  this  case  also  the  agreement  is  equally  close. 

It  will  be  noticed  that  for  the  same  number  of  slots  in  stator 
and  rotor  {i.e.,  ri=r2=l)  Table  II.  gives  different  values  of 
B  for  S  even  and  S  odd.  The  value  of  B  for  S  odd  has  been 
calculated  from  the  general  expression  for  B. 

The  value  of  B  for  S  even  has  been  calculated  by  another 
method  which  it  is  not  worth  while  to  give  here^  as,  of  course, 
in  practice  the  numbers  of  stator  and  rotor  slots  are  never  the 
same. 

Influence  of  the  Slot  Ratio  on  a-^  mean. — While  the  general 
formula  shows  thab  the  value  oi  cr^  mean  diminishes  rapidly  w'th 
an  increasing  mean  number  of  slots,  Table  II.  shows  that  the 
more  closly  the  ratio  ra/j'i  approaches  unity  the  lower  becomes 
the  value  of  B  tending  (if  we  exclude  the  case  of  equal  numbers 
of  stator  and  rotor  slots)  to  the  limit  1-9.  It  is  thus  advan- 
tageous to  have  a  number  of  rotor  slots  only  slightly  different 
from  the  number  of  stator  slots.  There  is  the  additional 
advantage  in  this  that  the  number  of  positions  where  stator  and 
rotor  slots  coincide  is  gi'eater  for  a  given  mean  number  of  slots, 
the  more  nearly  the  numb(;rs  are  equal,  thus  reducing  the  mag- 
nitude of  the  local  variations  of  o-j.  Moreover,  not  only  the 
local  but  the  total  variation  also,  becomes  less  the  more  nearly 
Si,  So  are  equal,  always  excluding  the  case  ot  actual  equality. 
This  will  be  seen  from  an  inspection  of  Table  I. 

Calculation  of<T^  when  the  Nn)nher  of  Slots  per  Pole  per  Phase 
is  not  a  Whole  Number. — So  far  the  numbers  of  plots  per  pole 
per  phase  in  both  stator  and  rotor  have  been  assumed  to  be 
whole  numbers.  While  this  is  usually  the  case  with  the  stator, 
the  rotor  frequently  has  neither  a  whole  number  per  pole  per 


Fio.  12. — Case  of  16  Rotor  Slots  per  Pole. 

Winding. 


First  Method  of 


phase,  nor  even  per  poh.,  and  this  may  be  so  whethci  tlit,  wind- 
ings be  of  the  hemitropic  form,  or  the  rotor  wave-wound  or  of  the 
squirrel-cage  type. 

Let  us  consider  the  first  type  of  winding — the  hemitropic 
arrangement. 

Take,  for  example,  a  motor  having  12  stator  and  16  rotor 
slots  per  pole.  The  number  of  rotor  slots  per  pole  being  a 
whole  one,  the  complete  coil  ]><'r  pair  of  poles  may  be  regarded 
as  made  up  of  a  numlxa-  of  individual  coils,  each  of  which  sinins 
an  exact  pole-pilch.  The  linkage  with  any  one  of  these  indi- 
vidual coils  due  to  a  current  in  any  other  coil  is  given  as  before 
by  the  formula 

(T-2.r). 

It  will  !)e  supposed  in  the  first  ])lrtcc  that  all  slots  ront4\in  tlie 
same  nuinber  of  conductors,  and  that  all  slots  are  wound.  For 
this  to  be  so  some  slots  must  contain  conductors  of  two  diff»'r.'nt 
])hases. 

It  is  convenient  to  assume  threo  conductors  \m\x  slot.  The 
arrangement  of  such  a  winding  is  shown  in  Fig.  12. 

This  is  the  most  symmetrieal  arraiiL'etnent  possible.  Posi- 
tion 1  is  to  be  regarded  as  the  ])osilion  m  which  tho  centres  of 
the  coils  of  phases  1  of  stator  and  rotor  coincide,  \yliile  position 
2  is.  as  before,  one-si.xth  of  a  ])ole-pitcli  from  po.sition  1. 

Wil  h  a  whole  number  of  slots  ]>er  ])ol(.  per  phase  (ir  is  the  same 
for  rotor  coils  of  all  phases  and  (im  is  the  .same  for  every  stator 
and  rotor  coil.  Wiih  the  want  of  symmetry  of  the  above  rotor 
winding,  however.  /)'.  is  n(»t  the  same  for  all  phas-s.  \v!iil.«  ,■?,„  is 
neither  the  same  for  all  rotor  nor  oven  for  all  st^itor  phases. 

We  shall  take  as  the  value  ol  /?r,  then-fore,  the  mean  of  tho 


values  obtained  for  the  three  rotor  phases,  and  for  /3m  the  mean 
of  those  for  the  three  stator  and  three  rotor  phases. 


J 


and 


/j«,  =  g  ;  {flmi+ftm 2+/5'«3)  +  C^'"'  l+Z^'m  2+^''n3)i' 


Bt  is  of  course,  the  same  for  all  stator  phases. 
10      2_864 

^""^  9  "^122""768' 

Calculation  of  fir- — "^=16. 
For^j, 

r  2x3(l+2+3+4)+2x2x5 

Ix='2.         -f-3x2-f3x3(l+2+3)+3x2x4 
^4-3x2x2+3x3(l-f-l-f2)+3x2x3 
=2(80+84 +66)  =460. 

Here  account  has  been  taken  of  the  fact  that  some  slots  con- 
tain only  two  conductors  of  the  same  phase,  while  otheis  con- 
tain three. 

_/       _2x460_\      /       115\_397 

•'■   ^^~V       16x16x16'      V      512'~512' 


) 


For  [i^ 


16x16x16^ 

Z2;=16xl5x5i+16x2H16x85=l,360. 
2x1,360  \         /,     340\__172 


/?2=-     1- 


.)-(-; 


16X16X16'         V     512/         512' 

the  minus  sign  being  prefixed  because  Zx  has  been  reckoned  for 
convenience  between  the  left-hand  side  of  coil  1  and  the  right- 
hand  side  of  coil  2. 

P2=P3      •••   Pn  =  \Pl—P2)=-^n=~r', 


512      768 


In  a  similar  manner  we  obtain 

854-2658 


/?r2=/?i 


r3- 


768 


/^'•=J(i5ri+/5,  2+/3r3)  = 


854-0105 


768 


m-\-^r)=^ 


859-0052 


768 


Calculation  of  ^m  and  o-^. — The  value  of  /5m,  of  course,  depends 
on  the  position  of  the  rotor  relative  to  the  stator.  The  position 
of  maximum  (im  is  distant  J  from  position  1  (when  t=48),  while 
position  2  is  the  position  of  minimum  /?m. 

For  position  of  minimum  o-^ — 


853-4500 
^'"»~     768 


y3'mi= 


855-4490 
768     ' 


P'"2— 
P»i3  = 


855-3438 

768 
856-5675 


.,     _854-5074 
/^-2-      7gg      . 


P  "«3  — 


855-3946 
768 


a- 


768 

_855-1187 

•■•  ^'"~     768     • 
2(859-0052-855-1187) 


imtn.  — " 


8590052 

For  position  of  maximum  o-^— 
849-5705 

768  " 
851-7422 

'768 
851-7422 


=0-0090. 


Pm2- 


_851-7363 


P  '"2~ 


849-5705 
768     ' 


r68 


^,     _851-7363 

^•"'"768"- 
851-0163 


•  •  '""         768     • 
_2(859-(X)52-851-0I63) 
'"""~  S59-0052   "' 

0-(K)90+0-0186 


=0ul86. 


I  •'"•in  ~- 


=001.38. 


In  Table  1 II.  are  shown  the  values  of  <Xj.„p,„  calculated  in 
manner  just  described,  for  several  diffenMit  C4»ses.  the  nun. 
of  rotor  slot*  i^  r  pule  being  a  whole  number  not  a  multiple  of  3 
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Table  III. — Values  offfi.  Number  of  Rotor  Sloh  per  Pole  a  Whole  Number, 

but  not  a  Multiple  of  3. 


Si. 

S,. 

'''imln.      ""imnx. 

'''imean. 

'''imean. 

12 
12 
15 

16 

20 
20 

0-0090    00186 
0-0080    00177 
0-0058    00148 

001.38 
00129 
0-0103 

00140 
00128 
0-0104 

In  the  last  column  are  shown  the  values  for  <^imeaii  calcu- 

lated  by  means  of  the  general  formula  0-^= 0-004+^)  where  B 
is  obtained  from  Table  II.     . 

It  will  be  seen  that  the  values  so  obtained  agree  very  closely 
with  those  obtained  by  direct  calculation  for  each  individual 
case.  ' 

This  shows  that  where  the  number  of  rotor  slots  per  pole  per 
phase  is  not  a  whole  number,  but  the  number  of  rotor  slots  per 
pole  is,  the  general  form.ula  for  o'ymem  holds  good  in  spite  of  the 
fact  that  the  conductors  of  the  different  phases  overlap,  so  that 
some  slots  contain  conductors  of  two  different  phases. 

{To  he  continued.) 


SCIENCE  IN  THE  WAR  AND  AFTER  THE  WAR. 


In  a  lecture  bearing  this  title,  to  which  we  referred  briefly  in  our 
issue  of  October  8th,  Dr.  J.  A.  Fleming  made  the  following  interesting 
remarks  in  regard  to  difficulties  in  using  wireless  telegraphy  in  aerial 
warfare : — 

In  the  case  of  aeroplanes,  the  first  of  these  difficulties  is  the  weight 
of  the  apparatus.  The  military  aeroplane  is  already  loaded  to  its 
fullest  extent.  In  addition  to  the  pilot  and  observer  and  the  bomb 
ammunition,  it  carries  in  nearly  all  cases  some  gun  equipment. 
Hence  any  wireless  apparatus  must  be  made  as  light  and  compact  as 
possible.  The  source  of  E.M.F.  is  generally  a  small  dynamo  or 
alternator,  which  is  coupled  to  the  engine,  and  the  voltage  or  pressure 
is  raised  to  30,000  volts  or  so  by  a  small  transformer  sealed  up  in  oil 
in  a  box.  The  condenser  consists  of  metal  plates  sandwiched 
between  sheets  of  glass  or  ebonite,  and  the  spark  balls  between 
which  the  spark  passes  are  also  enclosed.  The  weight  of  the  whole 
apparatus  has  to  be  kept  below  100  lb.,  and  such  apparatus  has  been 
designed  having  a  weight  of  not  more  than  .30  lb.  The  French  use 
a  set  weighing  about  70  lb.  One  of  the  difficulties  is  to  dispose  the 
aerial  wire  conveniently  and  safely.  It  is  sometimes  made  of  alumi- 
nium and  stretched  on  insulators  carried  by  light  supports  on  the 
wings,  but  the  difficulty  is  to  obtain  in  this  way  sufficient  length. 
One  plan  adopted  is  to  coil  the  wire  on  a  reel,  which  the  observer  can 
uncoil  and  let  it  float  out  behind  the  aerojilane. 

The  wire  must  be  connected  to  the  reel  by  a  safety  catch  so  as  to 
be  released  at  once  if  it  catches  in  trees  or  buildings.  By  this  means 
an  aerial  wire  of  100  ft.  in  length  can  be  employed.  The  observer 
has  near  his  hand  a  key  by  which  he  controls  the  spark  discharges, 
and  so  sets  up  in  the  aerial  wire  groups  of  electric  oscillations  which 
create  electric  waves  in  the  ether,  and  signal  the  message  in  Morse 
code.  In  this  manner  there  is  not  much  difficulty  in  equipping 
aeroplanes  with  transmitters  which  will  send  messages  30  miles  or  so 
to  a  corresponding  earth  station. 

The  receiving  arrangements  used  on  aeroplanes  comprise  a  head- 
telephone,  which  is  worn  by  the  observer  associated  with  some  simple 
form  of  detector,  such  as  a  carborundum  crystal,  aided  by  which  the 
observer  hears  the  signals  sent  to  him  in  Morse  code  as  long  and  short 
sounds  in  the  telephone.  The  noise  of  the  aeroplane  engine  and  that 
of  the  rush  of  air  renders  this  method  of  aural  reception  a  matter  of 
great  difficulty,  especially  as  the  messages  must  be  sent  in  secret  code, 
and  the  observer  must,  therefore,  hear  every  letter  distinctly  if  the 
message  is  to  be  intelligible.  Great  efforts  have  been  made  to  devise 
methods  of  reception  which  shall  appeal  to  the  eye  by  a  visual  signal 
rather  than  to  the  ear,  but  the  exceedingly  small  electric  currents  set 
up  in  the  aerial  wire  by  the  arriving  waves  make  this  a  matter  of 
extreme  difficulty,  and  the  problem  has  not  yet  been  completely 
solved.  There  is  then  the  difficulty  caused  by  "  jamming."  If  the 
signals  from  an  aeroplane  are  picked  up  by  a  hostile  station,  this 
latter  at  once  sends  out  powerful  but  unmea-ning  signals,  the  object 
of  which  is  to  blur  and  drown  out  the  reception  or  sending  of  signals 
-by  this  aeroplane.  Moreover,  the  sending  of  wireless  signals  by  an 
aeroplane  reveals  its  presence  to  hostile  earth  stations  before  it  can 
be  seen  by  the  eye. 

*  Calculated  by  general  formula. 


Hence  wireless  telegraphy  may  l>e  a  meanH  of  revealing  the  enemiec' 
.scouts,  and  it  involves  a  certain  kind  of  war  in  the  ether  an  well  m 
war  in  the  air. 

In  the  case  of  airships  there  are  other  difficultif^  a-s  well,  and  it  u 
interesting  to  note  that  there  are  special  difficult  -ction 

with  Zeppelins.     The.se  aerial   monsters  are,  as  .  r.nowB, 

constructed  with  a  framework  of  aluminium,  containing  in  its 
interior  the  18  or  20  balloons  inflated  with  hydrogen.  Now  as  wo 
rise  upwards  in  the  air  the  electric  potential  increa.ses  rapidly,  and 
if  a  conducting  body  at  a  height  gives  off  water  drojiS  or  productn  of 
combustion  it  is  rapidly  brought  to  the  potential  of  the  air  at  the 
place  where  it  is.  In  the  case  of  Zcfjpelins  this  equalisation  is  no 
doubt  brought  about  by  the  escape  of  products  of  combustion  pro- 
duced by  the  engines.  When  the  conducting  body  i.s  brought  down 
suddenly  to  earth  again  there  may  he  a  great  difference  of  potential 
between  it  and  the  objects  on  the  earth.  If  it  is  a  gocnl  conductor  a 
spark  may  pass,  and  if  it  is,  as  in  the  case  of  a  Zeppelin,  a  conducting 
body  containing  a  highly  inflammable  gas,  leakage  of  which  cannot 
altogether  be  prevented,  this  spark  may  cau.se  an  explosion  and 
destruction  of  the  airship.  Agam,  the  violent  electric  oscillations 
created  in  all  metal  objects  near  powerful  radiotelegraphic  apparatiw 
may  cau.se  sparks  to  jumi)  between  metal  parts,  and  hence  may 
inflame  a  hydrogen  leak. 

It  has,  therefore,  been  recognised  that  there  are  S3jecial  electrical 
difficulties  in  connection  with  the  Avorking  of  wireless  on  rigid  airships 
with  metal  frames,  and  also  in  connection  with  the  u.se  of  spark 
apparatus.  However  carefully  the  actual  working  spark  is  enclosed. 
there  is  always  risk  of  induced  sparks.  There  is  room,  therefore,  yet 
for  much  research  and  experimenting  in  connection  with  the  use"  of 
wireless  telegraphy  on  aeroplanes  and  airships,  and  the  practical 
problems  are  by  no  means  completely  solved. 

Passing  on  to  the  importance  of  engineering  in  warfare.  Dr. 
Fleming  remarked  :  The  42  cm.  Krupp  gun  which  smashwl  in  a  few- 
days  the  fortifications  of  Liege,  Xamur  and  Antwerp,  which  were 
confidently  expected  to  hold  out  for  months,  is  only  a  piece  of  hea\y 
engineering.  The  complete  gun  weighs  87  tons,  and  the  foundations 
or  carriage  37  tons.  Two  hundred  men  are  necessary  to  erect  and 
work  each  gun,  which  requires  12  railway  wagons  for  its  transport 
and  is  composed  of  172  parts.  It  takes  25  to  26  hours  to  erect  in 
place.  The  projectile  or  shell  weighs  8  cwt.,  and  is  5  ft.  4  in.  long 
and  16J  in.  diameter.  It  is  fired  electrically  from  a  distance  of  about 
I  mile,  and  each  shot  costs  £550.  The  range  at  which  the  Liege  forts 
were  destroyed  was  14  miles.  The  mere  transport  and  erection  of 
this  gun,  let  alone  its  manufacture,  demands  engineering  knowledge 
of  a  special  kind.  It  is  the  same  with  smaller  arms.  The  rifle, 
except  as  a  support  for  a  bayonet,  has  almost  become  obsolete  in 
face  of  the  machine  gun. 

To  win  this  war  we  have  to  r.ehieve  engineering  feats.  The 
mammoth  howitzer,  the  great  armoured  triple-engined  aeroplane, 
and  the  quick-firing  machine  guns  are  all  products  of  the  engineer's 
workshop,  and  the  pivot  round  which  all  Germany's  maleficent 
power  turns  is  Krupp's  works  at  Essen  and  the  chemical  and  ammu- 
nition factories  in  Westphal'".''..  The  knock-out  blow  will  be  given 
at  those  points,  and  they  must  be  reached  through  the  air  if  trench 
work  proves  too  slow. 


CORRESPONDENCE. 

BATTERY  YEHICLLS. 

TO   THE   EDITOR   OP   THE   ELECTRICIAX. 

Sir  :  Mr.  W.  H.  L.  Watson,  of  Edison  Accumulatoi-s  ^Ltd.), 
has  read  before  the  meeting  of  the  Tramways  a:ul  Light  Rail- 
ways Association  an  excellent  Pap^r  on  the  subject  of  "  Battery 
Vehicles  as  an  Adjunct  to  Tramways,"  of  which  an  abstract 
appears  in  your  issue  of  July  23rd  last,  p.  591. 

Whilst  in  complete  agrccnient  in  the  main  issue  with  Mr. 
Watson,  strong  exception  must  be  taken  to  the  result  of  his 
comparison  between  the  three  different  t\-pos  of  batteri.:>s 
mentioned.  Mr.  Watson  maintains  that  for  equal  capacities 
the  total  costs  of  operation  of  a  flat  plate,  and  Ironclad  Exide 
and  an  Edison  battery  for  a  service  of  60,000  miles  have  the 
approximate  relative  values  of  2.  1-7  and  1.  The  object  of  this 
letter  is  to  show  that  this  conclusion  is  entirely  erroneous,  as 
will  be  seen  from  the  following  facts  and  flgures. 

Mr.  Watson  starts  in  a  doubly  misleading  manner  by  taking 
as  a  basis  for  comparison  the  catalogue  prices  of  the  batterits, 
and  by  selectina;  a  small  size  of  batttry  for  which  there  is  not 
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much  field  at  present,  and  for  which  the  ratio  of  catalogue 
prices  is  the  most  advantageous  for  the  Edison  battery. 

It  is  obvious  to  anyone  that  what  matters  to  the  buyer  is  not 
the  catalogue  prir^  but  the  market  price.  At  the  present 
moment  Edison  batteries  are,  in  this  country,  a  proprietary 
article  sold  with  chassis  of  mostly  American  make,  so  that  it  is 
not  easy  to  determbe  the  proper  maiket  value  of  the  batter)- 
alone  in  relation  to  the  catalogue  price.  Flat  plate  and  Iron- 
clad batteries  can  Ije  obtained  without  chassis  direct  from  the 
manufacturers,  and  their  market  valu;  bears  a  fairly  well- 
defined  relation  to  the  catalogue  prices.  However,  even  if 
we  admit  that  the  catalogue  price  bears  in  each  case  the  .sanv 
relation  to  the  market  value  it  is  unfair  to  generalise  from 
figures  obtained  with  the  particular  size  of  battery  selected  by 
Mr.  Watson. 

In  the  attached  diagram  the  r.  lative  value  of  the  catalogu* 
prices  of  similar  batteries  have  been  plotted  from  the  cata- 
logues of  the  General  Motor  Co.,  of  Pontiac,  U.S.A.,  whose 
vehicles  are  sold  in  America  with  cither  Edison,  Ironrlad  or 
flat-plate  batteries,  and  are,  we  believe,  sold  in  England  by  the 
Edison  Company.  In  every  case  the  price  of  the  flat-i)late  has 
been  taken  as  unity,  and  the  prices  are  plotted  in  tenns  of  the 
vehicle  capacities,  so  that  We  have  a  comparison  of  the  cost.s  of 
batteries,  wliich,  if  placed  on  the  same  vehicle,  would  trive  1 1n- 
same  mileage  per  charge. 

Considering  that  the  demand  is  now  for  vehicles  lK'twi»'n 
two  and  three  tons  cajjacity,  it  would  have  In  en  fainr  to  eoni- 
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pare  batteries  of  alwut  20  kw. -hour  capacity,  tiuui  of  11  kw.- 
hour  as  clio.sen  by  Mr.  Watson,  and  it  will  be  .h<  n  that  for  this 
siz<!  the  Edis(»n  baftcrv  appears  in  a  much  mon-  favotirablo 
light. 

The  figure  of  l'5d.  per  car-mile  mentioned  by  Mr.  Wnisiin 
with  regard  to  flat-plate  maintenance  is  gn-atly  cxaugerate*!. 
We  do  not  know,  of  cnurse.  to  what  pnrti(  ulnr  make  «if  battery 
it  applies.  l)ut  it  will  be  sufficient  to  state  hen'  that  the  Tud«»r 
(/Ompany  is  prepared  to  (]Uote  for  a  batt-ciT  of  similar  rapacity 
operated  on  a  vehicle  of  aj»proved  niaki-  eon^iiderably  )►.  Inw 
l-5d.  per  (ar-milo,  and  this  includes  tlic  supply  of  all  n»at<n;ii 
(not  only  plates)  and  labour  to  keep  the  liatt^rv  in  first -clrt.s.s 
condition  during  a  ^H-riod  of  5  to  10  years.  As  Miit«'d  IhJ<»w, 
this  figure  can  be  ii'durcd  further  when  •'■  "wner  i»  in  a  |»o.«i- 
tiou  tu  .sup|>ly  the  laluuir  to  make  the  i-  ly  r»'[>airH 

Mr.  Watstm  does  not  seeui  aware  that  thr  Ironclatl  Kxid«' 
butteries  of  the  Chloridt"  Electrical  Storage  Co  (Ltd  )  ar.  H«.ld 
under  a  two  years'  guarantc.^  i".  ->>■  .  <i\.  ..f  >i>il.  •-.  ■  ..In  r- 
natively.  uivder  a  niaiutenai! 

Mr.  Watson  omits  to  mention  the  Uct  thi»t  Edtson  b«ittt  rn^s 
are.  considerably  less  elficiejit  tl         '      '  '      •  -   '  '     '     to 

take  this  inijxtrt ant  factor  into  I  i  :  ,      'in 

\  chicle  the  difierence  is  of  the  order  of  nearly  |d   per  car-mile 
v^ith  current  at  Id.  i^er  unit. 


Mr.  Watson  omits  to  mention  that,  however  little  main- 
tenance EdLson  batteries  require,  still  some  is  necessary.  In 
fact,  his  company  quotes  0-21d.  per  car-mile  for  a  300  ampere- 
hour  battery  suitable  for  a  2  to  2i-ton  vehicle. 

Bearing  all  these  points  in  mind,  the  following  table  may  be 
drawn  up  for  the  total  costs  of  operation  of  a  60.000  miles' 
8er\^ice  for  the  three  types  of  batteries  suitable  for  a  2  to  3-ton 
vehicle,  the  above  mileage  being  covered  in  a  period  of  five 

vears  : — 

Market  value. 

m  cells  A.  8  Edi-son  (300a.  +  65)-19o  kw.-hour £350 

40  cells  IMV.  7  Ironclad  (226a.  +  80)-181  kw.-hour 16.5 

40  cells  KVB.  15  Tudor  (280a. -1-78) -21-8  kw.-hour U5 


Tudor. 


Ironclad 
Exide. 


Edison. 


Oripinal  cost  £115 

Tudor  maintenance.  l-75d.  per  car-mile — 


£165        £3.50     0 


Wt.OOO  ~  1  7.5  240    

Chloride  niaiiiteuance  taken  from  a  recent 

quotation  (for  (>(»,000  miles) 

Exces.«  current  taken  by  Edison  battery  . ... 

Edison  Iwttcry  maintenance    

Interest  on  cajiital  expenditure  at  5  per  cent. 

<M*r  n;iniilii  fr»r  fivo  VOflFS    

437 
29 

317 
42 

£100 
52 

92 

0 
10 

0 

Total  cost  at  completion  of  00.000  miles 

£581 

£524 

£594 

10 

h  should  Ite  noted  that  according  to  the  above  assumptions, 
th?  two  lead  batteries  are  left  in  good  condition,  and  may  be 
continued  in  service  indefinitely  under  renewed  maintenance 
contracts,  whereas  the  Edison  battery,  although  it  may  still 
be  capable  of  further  service,  is  no  longer  under  guarantee. 

It  may  be  stated  that  the  figure  l-75d.  per  car-mile  can  be 
improved  ujxjn  where  a  fleet  of  vehicles  is  in  operation,  and  when 
the  owner  carries  out  the  repairs  himself,  and  in  any  case,  would 
be  vcrv  much  lower  when  several  vehicles  are  in  uSl'  and  garaged 
together,  and  undoubtedly  this  applies  also  to  the  Ironclad 
E.xide  types. — I  am,  &c.,  P.  A.  Mossay. 

Westininster,  Oct.  28. 


SOME  PROBLEMS  OF  ELECTROMAONETIC 
INDUCTION.' 

TO  THE  EDITOR  OF  THE  ELECTRICIAN'. 

SiK  :  As  one  of  those  who — to  quot*'  Prof.  Howe —  are  no 
longer  students  except  in  the  wider  sense  of  th;».  wonl,  I  have 
read  his  article  on  electromagnetic  induction  with  very  great 
int.erest.  There  app<'ar  to  me.  however,  to  l)e  one  or  two 
d<jubtful  statements  made  in  regai-d  to  which  a  few  lemarks 
may  not  be  out  of  place. 

Prof.  Howe  siiys  [tfcc  p.  Kiii.  top  of  column  2)  :  "  The 
j>e(  uliar  (ondition  of  the  ether  which  we  call  the  maguetic  field 
is  ab.solutcly  constant  in  direction  and  magnitude  atv  every 
]X)int.  whether  the  .solenoid  is  at  rest  or  rotating  about  its  axis, 
and  it  seeius  impossible  to  attach  any  definite  jueaning  to  the 
queHth)n  as  to  whether  this  peculiar  condition  of  the  ether  ib 
rotating  or  not." 

If  this  is  true  then  it  is  eijually   impossible  \«  attach  iiiis 
«lefinite  ni'^aning  to  the  question  whether  a  magnetic  field  which 
remains  constant  in  magnitude  and  direction  at  every  point  of 
a  liiniini  space  during  a  hinilrtl  interval  of  time  has  any  motion 
or  n«tt  during  that  interval  of  time. 

I*\>r  example,  the  field  iw  the  air-gap  of  an  alternator  with 
moving  |x>les  w»  designed  that  the  flu.x  density  is  const^int  owr 
a  cert.iin  portion  of  th*-  pole  arc  n-mains  constant  in  magnitude 
and  direction  over  a  limited  space  for  a  limited  tim?.  If  we 
consider  only  noints  in  this  limited  space  during  a  certain 
limited  interval  of  time  \ve  should,  according  to  Prof.  II 
iH'niakmgarr    -       V  '  cut  if  we  said  that  the  r 

field  was  in  i  :.     ;ung  is  more  certain  i 

an  t.M.K.  would,  during  that,  iatei'val  of  time,  be  induced  m  -^ 
t  oi  in  that  ^lM^.e,  and  .snux?  the  cc  is  at 

ret"  V-"  J  .u3t  the  magnet;    •'  1'^   which  dur  ""' • 

IS  .  ;   in  dirvction  and  ma         •  ••    at  ever\' 

.•^pace  couiidered,  ia  actually  in  motion. 

It  would  appear  then  that  we  may  legitmiaicly  talk  of  a 
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lotating  magnetic  field  even  though  that  field  remains  constant 
in  magnitude  and  direction  at  every  point. 

In  the  example  of  the  Lorenz  apparatus  Prof.  Howe  seems 
to  think  that  if  the  magnetic  field  could  be  said  to  rotate  with 
the  solenoid  then  a  current  should  be  induced  in  the  galvano- 
meter circuit,  because  it  is  known  that  if  the  solenoid  is  station- 
ary and  the  disc  rotates  a  current  is  induced.  He  says  one  is 
tempted  to  argue  so  because  the  relative  motion  is  unchanged. 
But  it  is  only  the  relative  motion  of  the  disc  and  solenoid  or 
disc  and  magnetic  field  (assuming  the  latter  rotates  with  the 
solenoid)  which  remains  unaltered,  and  this  is  not  sufficient  to 
reproduce  identity  of  conditions.  There  must  be  unchanged 
relative  motion  of  solenoid  (or  magnetic  field)  and  the  entire 
galvanometer  circuit.  Now,  when  the  disc  alone  rotates  the  only 
relative  motion  between  field  and  galvanometer  circuit  is  in 
that  portion  of  the  latter  which  lies  in  the  disc,  but  when  the 
solenoid  and  field  rotate  there  is  relative  motion  between  the 
field  and  the  whole  of  the  galvanometer  circuit,  so  that  the 
E.M.F.  induced  in  the  disc  portion  of  it  is  exactly  balanced  by 
the  E.M.F.  induced  in  the  rest  of  the  circuit,  since  the  total 
magnetic  flux  through  the  circuit  remains  unaltered. 

If  we  did  exactly  reproduce  the  state  of  relative  motion  by 
giving  the  galvanometer  circuit,  excluding  the  disc,  the  same 
rotation  as  the  solenoid,  I  think  it  is  unquestionable  that  a 
current  would  be  induced,  just  as  it  is  when  the  disc  only  is 
rotated.  Moreover,  this  current  would  be  induced  whether  we 
consider  the  field  rotates  with  the  sobnoid  or  not.  For  if  it 
does  rotate  it  has  no  motion  relative  to  the  rotating  galvano- 
meter circuit  except  to  that  portion  of  it  lying  in  the  disc  left 
at  rest,  while  if  the  field  does  not  rotate  there  is  relative  motion 
between  it  and  the  galvanometer  circuit,  excluding  that  portion 
lying  in  the  disc.  In  both  cases  the  same  E.M.F.  would  be 
induced.  Also  if  the  solenoid  rotates  and  the  whole  galvano- 
meter circuit  is  at  rest,  then  obviously  no  E.M.F.  is  induced  if  the 
field  does  not  rotate  with  the  solenoid,  while  if  it  does  E.M.F.'s 
are  induced  in  the  galvanometer  circuit,  but  their  integral  over 
the  complete  circuit  vanishes.  This,  I  think,  is  the  correct 
explanation  of  these  experiments  and  it  is  clear  that  so  far  they 
throw  no  light  on  the  question  as  to  whether  the  field  rotates 
or  not ;  but,  on  the  other  hand,  they  certainly  do  not  warrant 
our  saying  that  no  definite  meaning  can  be  attached  to  that 
question. 

These  last  remarks  apply  equally  to  the  rotating  bar  magnet. 
If  the  field  does  rotate  with  the  magnet  the  E.M.F.  is 
certainly  induced  in  the  wire  ;  if  it  does  not  rotate  with  the 
magnet  the  seat  of  the  induced  E.M.F.  is  in  the  magnet. 

I  am,  however,  quite  unable  to  agree  with  Prof.  Howe  when 
he  says  that  the  seat  of  the  phenomenon  is  the  surface  of  the 
magnet.  If  one  side  of  his  rectangle  is  outside  the  magnet  and 
the  field  does  not  rotate,  as  he  assumes,  then,  ivherever  in  the 
magnet  he  takes  the  other  side  of  his  rectangle,  this  side  being 
supposed  to  move  with  the  magnet,  an  E.M.F.  is  obviously 
induced  in  the  rectangle  owing  to  the  change  of  flux  through  it. 
On  his  own  assumption  of  motionless  flux  this  E.M.F.  cannot 
be  induced  in  the  fixed  portion  of  the  rectangle  outside  the 
magnet.  It  is,  therefore,  induced  in  the  portion  inside  the 
magnet,  which  portion  by  hypothesis  is  not  restricted  to  the 
surface. 

I  think  there  can  be  no  doubt  that  Prof.  Howe  is  correct  in 
the  view  he  takes  as  to  the  potential  gradient  as  shown  by 
Fig.  9  {il)  for  the  rotating  disc  of  Fig.  8. 

Finally,  with  regard  to  the  question  of  "  cutting  of  lines  " 
versus  "  change  of  flux  through  a  circuit  "  as  the  actual  cause 
of  an  induced  E.M.F.  Prof.  Howe  thinks  that  this  depends  on 
circumstances — that  if  a  conductor  moves  in  aif.  unchanging 
magnetic  field  cutting  of  lines  is  a  true  physical  conception  of 
the  cause  of  the  induced  E.M.F,,  but  if  we  have  a  fixed  circuit 
and  a  changing  flux  through  it  then  ''  it  seems  physically  in- 
correct to  say  that  the  peculiar  condition  of  the  ether  which 
we  call  a  magnetic  field  is  cutting  the  conductor." 

This  view  is,  I  think,  open  to  several  objections.  In  the 
first  place  how  can  there  be  two  entirely  different  true  physical 
conceptions  of  one  and  the  same  phenomenon,  namely,  the 
magnetic  induction  of  electric  force  ?    Again,  it  is  a  well- 


known  fact  that  lines  or  tubes  of  ma^metic  inductioA  alwavs 
foim  clo.sed  circuits —they  have  neither  lj<,-ginmng  nor  end. 
Consequently,  if  a  magnetic  flux  is  created  through  a  clostd 
circuit  it  must  either  be  regarded  a.s  being  created  in  situ  or 
else  as  having  cut  across  the  conductors  £oniiin«  <" 
That  the   latter  is  the  true    conception  is  the  Im.........  ..... L 

principle  in  the  universally  accepted  theory  that  all  f lff:t.ro- 
magnetic  disturbances  are  propagated  with  finite  speed 

The  tubes  of  magnetic  induction  are  regarded  as  duf  i<,  in.- 
motii.n  of  Faraday's  electric  tubes  of  force.  The  creation  of 
a  magnetic  flux  implies  that  electric  tubes  of  force  have  been 
set  in  motion,  or  at  least  that  their  motion  has  been  alten-d.  In 
general  these  tubes  are  set  in  motion  by  setting  in  motion  the 
electrons  from  which  they  Oiiginate,  i.e.,  by  creating  a  current, 
but  according  to  the  principle  mentioned  above  the  tubes  are 
not  instantaneously  .set  in  motion  throughout  their  w'  ' 
length  owing  to  their  possessing  electromagnetic  inertia.  T;,  . 
therefore,  become  bent,  so  introducing  a  component  perpen- 
dicular to  their  original  direction,  which  component  travels 
outwards  from  the  electron  along  the  tubes  with  the  speed  of 
light,  producing  by  its  motion  a  magnetic  field  which  travels 
with  it  and  goes  to  form  the  magnetic  flux  which  is  finally  found 
linked  with  the  closed  circuit. 

We  have  here  a  picture  of  the  creation  of  a  magnetic  flux 
through  a  closed  circuit,  which,  if  a  true  one — and  it  Ls,  I  believe, 
generally  accepted  as  being  so — shows  that  a  changing  mag- 
netic flux  through  a  circuit  is  bound  to  be  accompanied  by  a 
cutting  of  magnetic  lines  by  the  conductors  forming  that 
circuit.  We  are  certainly  justified  therefore  in  this  case  also 
in  regarding  the  E.M.F.  induced  as  being  due  to  the  cutting  of 
magnetic  lines. 

I  may  add  one  more  reason  why  I  think  the  cutting  of  lines 
should  be  regarded  as  the  essential  factor  in  the  induction  of 
electric  force — this  being  one  founded  on  experiment. 

Consider  the  Lorenz  apparatus  with  only  the  disc  rotating. 
The  closed  circuit  consists  of  the  galvanometer  and  its  leads 
which  are  at  rest,  and  certain  paths  in  the  rotating  disc  which 
are  the  lines  of  flow  of  the  induced  current.  Now  with  con- 
stant velocity  of  rotation  these  paths,  though  varying  in 
position  with  respect  to  the  disc  itself,  are  fixed  as  regards  their 
position  in  space.  There  can  thus  be  no  change  of  flux  through 
the  closed  circuit,  though  there  is  relative  motion  between  the 
flux  and  a  certain  portion  of  the  disc  which  coincides  at  any 
instant  with  the  position  of  the  lines  of  current  flow  in  it.  Here 
is  a  case,  therefore,  where  we  have  cutting  of  lines  by.  but  no 
change  of  flux  through,  a  circuit— and  experiment  shows  that 
an  E.M.F.  is  induced,  so  that  cutting  of  lines  is  here  essentially 
the  cause.  The  cause  in  one  case  must,  in  my  opinion,  be  the 
cause  in  all  cases,  so  that  the  true  physical  conception  of  the 
cause  of  the  induction  of  electric  force  is  the  cutting  of  magnetic 
lines  bv  a  cii'cuit,  or  vice  versa. — I  am,  &c., 

BecUord,  Nov.  8.  E.  A.  Biederma.nw. 


TO   THE    EDITOR  OF  THE   ELEGTRICI-\X. 

Sir  :  In  Prof.  Howe's  article  on  '*  Some  Problems  of  Electro- 
magnetic Induction,"  published  in  your  numWr  of  the  5th 
inst.,  the  first  case  given  appears  capable  of  explanation  on 
ordinary  elementary  principles.  Fur  when  the  solenoid 
(C,  Fig.  1)  rotates  then,  if  its  field  rotates  with  it.  the  E.M.F. 
induced  in  the  disc  will  be  balanced  by  an  equal  Init  opposite? 
E.M.F  induced  in  the  bads  joining  the  galvanometer  (G,  Fig.  I) 
to  the  sliding  contacts.  Thus,  the  experiment  gives  no  uifor- 
mation  on  the  question  of  whether  the  field  of  the  solenoid 
rotates  when  the  solenoid  itself  does  so.  The  truth  of  the  alnuv 
may  be  further  illustrated  bv  noting  that  if  the  solenoid  and  the 
galWnometer  and  its  leads  are  rotated  together,  while  the  disc 
(D,  Fig.  1)  is  stationary,  the  same  E.M  F.  is  produoeti  as  by 
rotating  D  in  the  opposite  direction  while  the  coil  and  galvano- 
meter are  stationary.  If  m  the  former  case  the  coil  is  stopped 
while  G  continues  "^t©  be  rotated  no  change  is  caused  m  the 
E.M.F.  even  on  the  supposition  that  the  field  rotates  with  the 

coil. 

Turning  to  the  case  of  a  magnet  rotating  about  its  own  axis 
(Fig.  6),  Prof.  Howe  might  inform  us  whether  there  is  experi- 
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mental  proof  of  his  statement  that  "  external  to  the  magnet 
there  will  be  an  electric  field  due  to  the  charges  on  the  magnet." 
If  this  is  true  it  appears  to  be  a  proof  that  the  field  does  not 
rotate  with  the  magnet.  But  it  appears  to  be  difficult  (if  not 
impossible)  to  devise  a  test  for  the  presence  of  this  field  which 
will  show  a  result  different  from  what  would  occur  on  the  sup- 
position that  the  field  does  rotate  with  the  magnet. 

Thus,  apparently  we  must  be  content  with  the  conclusion  that 
it  makes  no  difference  in  any  practical  case  which  of  the  alter- 
native suppositions  be  adopted. — I  am,  «fec., 

Nov.  8.  W.  ToLMi  Maccall. 


TO   THE   EDITOR   OF   THS   ELECTRICIAN. 

Sir  :  I  find  that  a  statement  mad3  in  my  article  on  this  sub- 
ject in  your  last  issue  was  worded  in  a  way  likely  to  lead  to  some 
misunderstanding.  In  the  middle  of  the  first  column  on  p.  170, 
in  discussing  the  arrangement  shown  in  Figs.  3  and  4,  I  sav 
"  the  line  is  skewed  in  passing  from  disc  to  disc,  and  does  not 
come  back  to  the  point  from  which  one  started,  so  that  the 
lines  considered  individually  do  not  form  closed  curves."  By 
this  I  did  not  intend  to  suggest  that  any  line  of  force  was  not 
ultimately  a  closed  curve.  At  no  load  each  line  of  force  is  a 
simple  closed  loop,  but  when  current  flows,  the  lines  pursue  a 
spiral  path,  gradually  working  round  the  machine,  like  the 
winding  of  a  Gramme  ring  armature,  ritimately,  alt^r  going 
round,  it  may  be,  an  infinite  number  of  times,  it  will  pr^^sum- 
ably  arrive  at  the  exact  point  from  which  it  started,  and  thus 
form  a  closed  curve. — I  am,  &;c., 

L(»ndon,  Nov.  9.  G.  W.  0.  Howe. 


THE  DIRECTION  FINDER. 

TO   THE   EDITOR   OF  THE   ELECTRICIAX. 

Sir  :  In  his  letter  sent  on  September  22nd  last  to  The 
Electrician  and  in  your  issue  of  October  loth,  Engineer 
Ettore  Bellini  calls  in  question  the  deed  of  April  5,  1912, 
drawn  up  by  the  Notary  Public  Rolando. 

Now,  such  deed  in  its  paragraph  3  expressly  states  that  Eng. 
Bellini,  as  well  as  Messrs.  Agnelli  and  Scarfiotti,  bind  them- 
selves not  to  contest,  even  in  future,  the  reasons  of  Prof.  Artom 
concerning  the  ])r()pei"ty  and  the  priority  of  the  invention  pro- 
tected by  patent  No.  88,765  of  April  11,  19U7,  referring  to 
directive  aerials  Artom. 

Consequently,  Eng.  Bellini  cannot  write  without  disavowing 
what  he  has  already  rocogni.sed,  and  what  he  has  already  bound 
himself  to  (as  he  now  writes),  (hat  the  claims  made  bv  Prof. 
Artom  in  reference  to  the  invention  of  tlie  device  protected  by 
such  patent  No   88.7Gi3  are  without  foundation. 

The  same  deed  in  paragra])h  No.  6  states  that  Eiig.  liellini, 
Mr.  Agnelli  find  .Mr.  Scarfiotti  are  under  obligation  to  abstain 
not  only  from  any  legal  action,  but  also,  and  above  all  else, 
from  every  forju  of  publication  and  advertising  which  might 
throw  doubt,  on  Prof.  Artom's  right  to  the  property  and  the 
free  disposal  of  his  inventions  and  ))atents. 

The  interpretation  of  the  meaning  of  this  ])aragraph  was  pre- 
cisely the  object,  of  the  suit  which  was  l)rought  before  the 
Tribunal,  before  the  Court  of  A])])eal  and  before  the  Court  of 
Cassation  of  Turin. 

In  such  a  legal  suit  before  the  Tribunal  Kngineer  Etton> 
liellini  intervened,  not  because  he  was  summoned  but  of  his 
own  free  will,  and  thus  he  became  a  ]iarty  to  it,  so  that  the 
decision  given  in  that  suit  applies  also  (o  him. 

Now,  the  verdict  of  the  Court  of  .Ajtjx-al  that  moditied  the 
one  given  by  the  Trihuiuil.  which  aftrr  rejection  by  the  Court 
of  Cassation  remains  unaltered,  clearly  declared  that  para- 
graph (),  as  quoted  above,  of  the  deed  of  April  5,  1912.  neces- 
sarily refers  to  the  invention  ])rotected  l)y  patent  No.  8S.766. 
that  is  to  .say,  the  radiogonometer.  which  thus  was  recognised 
by  Messrs.  Agnelli,  Scarfiotti  and  Bellini  as  due  to  the  inven- 
tive skill  of  Prof.  Artom.  Engineer  B(<llini  cannot  be  ignorant 
of  tlie  decision  givcji  in  a  judgment  in  which  he  lias  taken  jjart. 


nor  can  he  be  ignorant  of  the  one  sentence  made  in  the  Court  of 
Appeal  in  Turin,  which  was  notified  to  him  on  October  22, 
1914. 

Con.sequentlv,  Eng.  Bellini  can  no  longer  write  that  the  inven- 
tor of  the  device  protected  by  Artom's  patent  No.  88,766  (the 
radiogonometer)  is  himself  and  not  Prof.  Artom.  Nor  can  he 
raise  a  discussion  by  putting  forward  a  claim  already  dis- 
allowed bv  paragraph  6  of  the  public  deed  April  5,  1912,  signed 
by  him,  and  the  sense  of  which  cannot  be  discussed  after  the 
decision  pronounced  by  the  Court  of  Appeal  which  remained 
unaltered  by  the  rejection  of  the  appeal  by  the  Supreme  Court 
of,Cassation  of  Turin. — I  am,  &c., 

Turin,  Oct.  20.  Alessandro  Artom. 


NOMENCLATURE  OF  ELECTRICAL  ILLUMINATION. 


The  last  edition  of  the  Standardisation  Rules  of  the 
American  Institute  of  Electrical  Engineers  was  given  in  somi 
detail  in  The  Electrician  of  Nov.  13,  1914.  These  were 
again  revised  in  June  last,  and  the  present  edition  takes  effect 
from  July  1,  PJl.'}.  There  are  many  alterations  in  detail,  but 
none  of  great  importance.  The  tables  giving  permissible 
temperatures  for  insulating  materials  have  been  simplified  bv 
omitting  one  of  the  classes.  Detailed  directions  are  given  for 
the  size  and  measurement  of  sphere  gaps  for  the  measurement 
of  high  voltages.  A  table  is  now  included  showing  the  strand- 
ing of  flexible  cables,  and  modifications  have  been  made  in 
the  rules  relating  to  traction  motors.  The  table  given  below 
includes  photometric  units  and  abbreviations  as  recommended 
by  the  Nomenclature  and  Standards  Committoe  of  the  Illu- 
minating Engmeering  Society  adopted  by  the  Institute. 

Photometric  Units  and  Abbreciations. 


Photometric  Quantity. 


Name  of  uiiit. 


Abbrcvia  tions, symbols 
and  defining  equations. 


1.  Luminous  flu.\ Lumen.  F.     "if 

2.  Liiiniiious  inteiifiity  .  Candle.  I  =  rfF/rfaj,r=<i'I' /rfw.cp 
:{.   Ilhnniniition  Phot,  foot-candles,  lux  E  =  rfF/rfS  =  I/r*costf./3 


l'",\|Kisur(' 


Bright  nes.s 


Phot -second. 

f  Ai»parcnt  candles' 

j         per  sq.  cm. 

...-^    Apparent  candles 

per  sq.  in. 

Lambert 

(  Candles  per  sq.  cm.  \ 

\^  Candles  per  sq.  in.   | 

/  Lumens  per  sq.  cm.  \^ 

[  Lumens  per  sq.  in.  ) 


I 


Et 

b=^dl/dS  COS  e 

h=dF/dS 
6o=dI/«/S 


12. 

i;{. 

14. 

i:>. 
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E'  =  Tbo,  ii' 

m=E'/E 
scp 
Icp 
ucp 
zcp 


6.  Normal  brightness  . . 

7.  Specific  luminous 
radiation 

8.  detticiciit  of  rcHection 
J>.  Mean  .splicrical  candle-power 

10.  .Mean  lower  hemispherical  candle-power  ... 

11.  Mean  upper  hemispherical  candle-power... 

.Moan  zonal  candle-power    

1  lumen  is  emitted  by  0079.')8  spherical  C.p. 

1  spherical  c.p.  euiits  12r>7  lumens. 

1  lux     I  lumen  incident  per  sq.  metre— 0(H)01  phot=01  milliphot. 

Hi.   1  phot      1  lumen  incident  i)er  sq.  cm.  =  10.(KX)  lu.x  -1,000  milliphot. 

17.   1  milliphot     0(K)l  phot  =0029  ft. -candle. 

I H.   1  ft.  candle     1  lumen  incident  per  sq.  foot  =  1076  milliphot  10-76  lux. 

lit.   1  IniulM-rt      1  hnuen  emitted  per  sq.  centimetre.* 

2t».    1  millilamberl     (KKll  lambert. 

I  lumen  enutted.  ])er  .sq.  foot*-    1  070  nullil;iml>ert. 

1  millilambcrt     t)  •)29  lumen,  emitted,  per  sq.  foot.* 
2.'J.   1  lamliort     0-31 8;J  candle  per  sq.  cm.  — 2"054  candles  per  sq.  in. 
24.   1  candle  per  nq.  cm.=3141()  lamberl.s. 
2.").    1  candle  jut  stj.  in.^0-48l)S  lamberts -480-8  millilamberts. 

.9vmAf«/«.— In  view  of  the  fact  that  the  symlxjls  heretofore  proposed  by 
tl»i!«  cnnimitter  rontlict  in  some  ca.ses  with  symlwls  adoptotl  for  electric 
uiuts  by  ti>e  Int<Tnational  Ehvtrotechnical  Commi.ssion.  it  is  pro|x>»od 
that  whiTe  tlie  |>ossibility  of  any  confusion  exists  in  the  use  of  electrical 
and  jihotometrical  symUils,  an  alternative  system  of  symlwls  for  photo- 
niethcnl  quantities  should  Imi  emiiloyinl.  These  should  l>e  derived  exclu- 
sively from  the  Crei-k  alphabet,  for  insUnce  : — 

Luminous  intensity    1" 

Luminous  (lux  ^' 

Illumination '^ 


•  Perfect  diffusion  a.s.<umc<L 


THE  ELECTKICIAN,  NOVEMBER  12,  J 91 5. 


?1 


ODMMERCIAL^t®U$TRIAL  SECTION. 


CONTENTS. 


Commercial  Topics 211 

Imports  and  Exports  of  Elec- 
trical Manufactures    212 

Pahliamentaky  Inteuigence  212 

Legal  Intklligencs 212 

Educational  Notes 215 

Business  Notices 213 

Bankruptcies,  (fee 213 

Electricity  Supply 213 

Lichting  and  Power  Notes   ..  214 

Traction  Notes    215 

Telec^raph  &  Telephone  Notes  215 

Empire  Notes 215 

Foreign  Notes 216 

The  Round  Table   39 

Tumbler  Switch  Controls  for 

Automobiles.    Illustrated  . .  40 

InspectionLampforShells.  111.  41 


Carron  Fire  Elements.  Illus- 
trated      * 41 

"Ediswan  "  AntiZep.  Shades. 
Illustrated    42 

Conduit  Spacing  Support. 
Illustrated    43 

A  New  De^k  Pad 43 

Magnet  Electric  Fires.    Illus.     45 

Miscellaneous  Notes 217 

Tenders  Invited 217 

Tenders  Received  &  Accepted  218 

Municipal  Accounts   2l9 

Companies'      Meetings      and 

Reports 219 

New  Companies,  &c 221 

City  Notes    221 

Electrical    Companies'   Share 

List     221 


COMMERCIAL  TOPICS. 


E.C.A. 
Activities. 


We  gr.ther  from  the  current  issue  of  the  "  Elec- 
tricfJ  Contractor "  that  the  E.C.A.  does  not 
Iiropose  to  take  lying  down  the  recent  decision 
of  the  Bop.rd  of  Trade  regarding  their  guarantee  wiring  scheme.  It 
will  be  recalled  that  the  B.O.T.  decided  that  a  scheme  of  this  nature 
did  not  come  within  the  scojdc  of  the  charter  of  the  Association.  In 
these  circumstances  it  was  not  prepared  to  commit  what  it  con- 
sidered to  be  an  enterprise  which  would  give  undue  preference  to  the 
members  of  the  E.C.A.  over  and  above  those  of  the  installation  trade 
who  are  not  within  the  fold  of  the  Association.  It  is  now  proposed 
to  form  three  organisations,  each  of  which  will  be  entrusted  with  a 
certain  useful  a.nd  specific  work  which  it  will  perform  in  its  own 
particular  sphere.  The  first  of  these  organisations  will  be  the 
original  E.C.A.,  which  will  handle  the  Parliamentary  work  of  the 
Association  and  be  engaged  in  similar  activities  within  the  scope  of 
the  present  charter.  The  second  organisation  is  to  be,  to  quote  our 
contemporary,  "  a  limited  trading  concern,  possessing  very  wide 
powers,  which  will  be  ca.pable  of  carrying  on  all  the  activities  of  the 
Association  which  are  at  present  under  suspicion  as  being  outside 
the  scope  of  the  original  charter."  It  is  to  this  particular  one  of  the 
three  new  organisations  that  the  guarantee  scheme  will  be  entrusted. 
In  addition,  the  lunited  compa,ny  will  carry  on  the  jji-esent  trade 
agreements,  &c.,  entering  into  fresh  agreements  where  necessary, 
buy  goods  in  bulk,  somewhat  after  the  style  of  the  co-oi^erative 
movement,  and,  if  necessary,  to  manufacture.  The  third  organisa- 
tion, again  to  quote  our  contemporary,  is  to  consist  of  "  a  trade 
organisation  which  may  or  may  not  be  registered  as  a  trade  union. 
This  third  organisation  will  have  for  its  object  the  general  improve- 
ment of  trade  rrJations  ;  it  will  seek  to  protect  the  manufacturers, 
contractor  and  retailer  against  mdividuals  or  firmswho  seek  to  main- 
tain unfair  trading  conditions,  and  it  will  be  in  an  admirable  jiosition 
for  dealing  with  labour  troubles  and  workmen's  organisations  hi 
general."  Needless  to  saj',  we  wish  the  Association  ever}'  su>-cess 
in  these  new  endeavours  to  show  that  it  means  to  remain  very  niucli 
alive,  in  spite  of  officialdom.  We  shall  follow  with  interest  the 
deve]opm.ent  of  these  interesting  methods. 

*         *         *         * 


Electric 
Fires. 


Our  readers  will  have  noticed  that  during  the 
past  few  weeks  we  have  described  a  number  of 
new  designs  of  electric  fires  which  are  being 
introduced  for  the  coming  winter  and  early  spring  season.  The 
majority  of  the  manufacturers  appear  to  favour  the  use  of  fireclay 
as  the  supporting  medium  for  the  heating  element,  and  with  one 
notable  exception — the  Bastian  fire — this  is  the  standard  combinr- 
ticn.  There  still  seems  to  exist  a  little  doubt  as  to  what  shall  be  the 
standard  loading  of  the  firebar  units,  but  it  is  interestmg  to  note  that 
several  manufacturers  have  definitely  pinned  their  faith  either  ta 


the  I  kw.  or  the  1  kw.  Iji.r.  Thia  in  it.««rlf  in  r>'  »'•"■  '^*'  \^^  :..<^  it 
indicates  that  the  fires  are  Jjcing  made  in  <  -«, 

a  fact  which  i.s  a  sure  index  of  the  .stability  of  t'  <L 

In  sj)ite  of  the  increase  in  the  charges  for  eiectn .  h, 

unfortunately,  it  has  been  found  necessarj-  for  Htation  <i  .  it» 

make,  the  electric  fire  is  increasing  in  jKjpuh'.rity.  L'n  to  the  prtacnt 
it  has  not  been  found  necessary  to  undertake  an^-thing  in  the  nature 
of  a  newspaper  advertising  campaign,  the  fires  practically  sell  or  ere 
hired  at  sight  when  displayed  in  the  showrfX)m.s  of  <  "  -tation 

engineers  or  contractors.     Once  the}-  get  into  use  in  e  •  .  meriU 

are  passed  along  and  certain  classes  of  consumers  stroni^iy  object  to 
being  behind  their  neighbours  in  matters  elcctri'  '  '  '  '  Ip 
to  keep  the  ball  rolling.     From  a  technical  point  <  :  :»e 

initial  difficulties  with  the  fires  have  been  overcome,  and  m  the 
majority  of  cases  each  maker  is  prepared  to  back  his  element  with 
a  guarantee  of  one  or  more  years. 


Electric  Power       ^^^^  °"^  report  of  the  proceedings  in  connection 
in  Inrtii«;trial  '^^ith  the  starting  up  of  a  new  5,<X)0  kw.  turbo- 

Distriets  generator  and  two  1,500  kw.  rotarj-  converters 

at  Bradford  last  week,  it  will  be  seen  that  the 
power  load  is  increasing  at  an  exceptionally  rapid  rate.  It  is  satis- 
factory to  note  that*  the  textile  trade  generally  is  using  electric  power, 
while  nearly  all  engineering  works,  which  are  working  pA  high  pres- 
sure at  jiresent,  are  dependent  upon  the  electric  supply  department 
for  energy  for  power  ])urposes.  Recently  seven"..!  important  con- 
sumers have  been  secured,  including  mills  oi  26,000  spindles,  and 
1,000  kw.  for  electric  furnaces,  and  it  would  apjiear  that  the  capacity 
of  the  new  plant  will  be  soon  exhausted.  We  hear  the  same  story 
from  Sheffield,  Birmingham,  Coventry,  Walsall  and  many  other 
districts,  the  difficulty  being  to  keep  pace  with  the '•  '"      :>ower. 

As  the  great  majority  of  the  consumers  are  engagf  .;iufac- 

ture  of  mmiitions  or  on  war  work  of  some  sort,  it  is  essential  that 
there  should  be  no  failure  of  supply.  The  execution  of  contracts 
for  new  plant  is  not  easy  under  present  conditions,  and  takes  much 
longer  than  usual.  Therefore  it  Mould  be  well  for  supply  under- 
takings to  look  well  ahead  and  to  obtatji  authority  for  placing  their 
orders  in  good  time. 


Business!?) 
as  Usual. 


From  time  to  time  we  have  refcmxl  to  the  r»c?c- 
less  extravagance  of  tiovermnent  Departments. 
Accoixluig  to  the  "  tJlasgow  Herald  "  the  War 
Office  is  sending  out  large  consignments  of  reading  lamjK-*  <  '    '     "id 
in  which  candles  are  the  illuminant.  and  in  oriler  to  a-~  ir 

safe  arrival  at  the  front  strong  cases  for  packing  were  quite  rightly 
considered  necessary.     Two  lamps  and  a  numlier  of  i       "      vereto 
be  packed  in  each  case,  and  a  contractor  was  appn  r  the 

supply  of  the  boxes.     The  boxes  were  to  be  the  size  of  a  fau4y  large 
attache  case,  but  the  contractor  was  astonishinl  to  *     '   ■'  .t  the 
specification  contained  provision  for  what  arc  tcohni.  ^n  a* 

leather  "corrugations"  in  which  the  candles  were  to  i  i. 

Even  the  opportunitv  of  doing  good  business  could  not  prt  ^<i:;  uve 
contractor  from  asking.   •  Why  leather  ?     Would  n.  t  thin  wowl  be  as 
stable  and  much  cheaper  ?  "     "  It  would."  replietl  the  ofKcial  bu\-er. 
••  but  my  histructions  are  leather,  and  leather  it  must   be.     The 
authorities  have  never  used  wood  for  this  purjxvse."*     The  reading 
lamps  cost  under  3s.  (5d.  jK-r  pair,  the  case  for  the  ! 

so  that,  apart  from   the  trrnsimrt   charges,  the  i.  ........         ,    .   -S 

10s.  (id.  to  send  goods  whi:h.  including  a  few  candles,  are  worth  not 
muchoverhalf  of  that  amount.     No  one  will  grudg»Mh'  '        "  •• 

public  are  entitled  to  point  out  to  the  Covemment  t 
like  charity,  begins  at  home,  though  it  need  not  stop  there. 

»         *         »         * 
Wo  have  recently  dn-.vn  r.'tention  ;>■  u  i  jMten- 
The  Russian         tialities  of   the   Russian   market   for  electrical 
Market.  supplies,  and  we  are  jJeased  to  note  that  there 

are  already  signs  of  an  inorcasmg  demand  from  that  great  but  com- 
parativclv  undevclopetl  empire.  Hitherto  Oennany  has  had  prac- 
tically a  monopoly  of  the  Russian  market  for  electrical  plant  and 
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mafhinery,  but  it  is  evident  from  a  note  in  another  column  that 
electrical  and  other  companies  are  desirous  of  turning  to  this  country 
for  their  future  supply  of  goods.  The  Russian  Society  for  Electrical 
Enterprises  (Ltd.),  which  has  opened  a  supplj- branch,  wants  not  onI\- 
electrical  machinery  and  apparatus,  but  steam  and  oil  engines  ami 
water  turbines.  Though  all  our  manufacturers  are  at  present  very 
busy,  and  it  may  not  be  easy  to  meet  the  com])any's  requirements, 
we  suggest  that  it  would  be  good  business  to  get  into  touch  with  the 
company,  as  there  is  sure  to  be  a  great  demand  in  RiLssia  when  the 
war  is  over  and  things  begin  to  settle  down  again. 


IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  the  week  Nov.  1,  1915,  to  Nov.  6,  1915. 


In  view  of  the  increased  interest  wliich  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  {<See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Folkestone.— FraKce .•  Elec.  carbons,  36  pkgs. ;  ele;.  meters,  4  pkgs.  ;  unenumer- 
ated,  46  pkgs. 

Grimsb  V. — Denmark  :  Carbon  electrodes,  72  pkgs. 

LivBRFOOi..— U.S.A. ;  Unenumerated,  I60pk?s.    Spain:  Elec.  carbons,  118  pkgs. 

London.— U.S.A..-  Elec.  machinery,  £563  ;  carbon  candles,  £6.595;  elec.  lamps,  £286; 
telephone  materials,  £129;  lamp  parts,  £175;  unenumerated,  £347  —  281  pkcr. 
Holland-  Elec.  lamps,  £992— 23  pkgs. ;  unenumerated,  £374  France.-  Unenumerated. 
£4,503— 24  pkgs.  Denmark:  Elec.  machinery,  £1,770.  //a/y  .•  Wire  and  cable,  £2eO ; 
elec.  wire,  37  pkgs. 

Canada.— Wire  and  cable,  £180. 

Switzerland.— Elec.  machinery,  £28;    unenumerated,  £385. 

Manchester— i/.o.>l.;  In.'.ulating  material,  19  pkgs.;  unenumerated,  7  pkgs. 

Southampton— Fz-awe  .■  Elec.  lamps,  13  pkgs.;  unenumerated,  39  pkgs. 

EXPORTS. 

To  AvsTRALhsiA.— Auckland :  Wire  and  cable,  £178:  unenumerated,  £191.  Me, 
bourne:  Wire  and  cable,  £5,555:  elec.  machinery.  £144;  telegraph  material.  £852' 
unenumerated,  £959.  Sydne-y  :  Elec.  machinery,  £510  ;  wire  and  cable,  £3,191  ;  ur.en 
umerated,  £1,459.  Wellm.^on :  Elec.  machinery,  £152;  wire  and  cable,  £3.278. 
unenumerated,  £470.  Bn':bane:  Elec.  machinery,  £184;  wire  and  cable,  £130;  un- 
enumerated, £316.  Chriskhurch:  elec.  machinery,  £517;  wire  and  cable,  448: 
unenumerated,  £121.  £)M«erf/>i  .•  Unenumerated,  £88.  Lyttelton:  Wire  and  cable,  £85  : 
unenumerated,  £74.  Adelaide:  Elec  machinery,  £394.  hremanlle:  Unenumerate-:. 
£122.  /Mwrcoz-f///.-  Unenumerated,  £10.  /'er/Zi.- Elec.  machinery.  £87;  unenumeralec. 
£228.     .Vapw.- Unenumerated,  £36.  -,  •  ••..■—        .^'''-Jlr*   •  -■    m-t  : 

Africa.— Durban:  Wire  and  cable,  £400,  elec.  machinery.  £342;  unenumerated. 
£467.  /"or/ £.'/^a6e///.- Unenumerated.  £316  Cape  Town:  Wire  and  cable,  £40;  elec. 
machinery,  £37;  unenumerated,  £299.  Delagoa  bay:  Telegraph  c«bie,  £91 ;  unen- 
umerated, £248.     Mombasa:  Unenumerated,  £18.  -  t^  ,.  ^        ^  -s;-     ^-  .  ^ 

Egypt.— fo't Said:  Unenumerated, £110.     /?/cxa«(f;-/a.\Unenumerated,  £158. 

Aden. — Unenumerated,  £30.  u     v    » 

South  and  Central  AmERiCA. --Valparaiso :  Unenumerated,  £408.  Kio  ae  Janeiro 
Unenumerated,  £1,409  Monte  //rf«o.-  Unenumerated.  £43.  Rosario:  Unenumerated, 
£123;  Antofagasta:  Unenumerated,  £328.  Santos:  Elec.  machinery.  £218.  jQUique : 
Unenumerated,  £16.  Me-illoncs:  Elec.  wire,  £39.  Felolas:  Elec.  machinery,  £24/: 
wire  and  cable.  £145.  Maroados:  Unenumerated,  £44.  Cahia :  Unenumerated,  £10C. 
Ferrol  ■  Unenumerated,  £27. 

\J.S. A.- New   York:  Unenumerated.  £132.      FA/Varff/p/i/a.-  Unenumerated.  £27. 

Canada.— 5/.  John's:  Telegraph  material,  £615. 

Holland.- /tm.s/er</JOT.-  Wire  and  cable,  £587  ;  elec.  machinery.  £50;  unenumeratec. 
£204.  Fotlerdam:  Wire  and  cable,  £1,465;  unenumerated,  £218.  Haarlem:  unen- 
umerated, £75.  ,    ,,  „      ...         -,   , 

Spain.-  Bilbao:  Elec.  machinery,  £330;  unenumerated,  £39Z  vigo:  Telegraph 
material,  £26.  ,     ,  ... 

SwBDBH."  Gottenburg:  Wire  and  cable,  £522;  telegraph  material,  £71.  ttockholm: 
Wire  and  cable,  £241.  ^»_ 

Norway.— CANs//a«/(J- Wire  and  cable,  £6.351 ;  un«numerat«d,£560.^ 

PoKTVOAi..— Lisbon-  Unenumerated.  £1,075;   Oporto:  Unenumtraled,  £64. 

Grebcb.  -  Pireaus:  Telegraph  material,  £18. 

R\333\A.  Archangel:  Unenumeratjd,  £30.  Prirotrad :  Wire  and  cable,  £2.513  ;  un- 
enumerated, £788.     Vladwoilock:   Unenumerated,  £76.1  ^-i        a 

Peelawan  Deli.— Unenumerated.  £20. 

India,  Ceylon,  I npo-China  AND  Stkaits  SBm-BMBHTs.  Somiay  .•  Elec  i 
£118;  wire  and  c.ible,  £1,566:  i.r,.  r.'.mcT..r'-1.  C474.  Cl'uflT:  E'--  • 
£385;  wire  and  caPle,  £2,967;  "  "  ' 

wire  and  c-ible,  £182;  unenum' 
Elec.  machinery,  £66:   uncnun  ■ 
machinery.  £46  :  unenumerated  ■ 
Wire  and  cable,  £136:  unc 

China. --5/i(j»ic/"7'-'   Wir 

and  cable.  £1.319.  elec.  m^- , .  .  -- 

£22,    unenumerated,  £305. 

]Av AN. -Yokohama:  Unenumerated.  £3,443.  Nagasaki :  Untnumerated.  CW. 
Kohe  ■   Unenumerated,  £53 

West  Indies.  Biitavia:  Elec.  machinery,  £4tS;  unenumerated,  C9.  Cr$nada:  un- 
envimerafd.  £10,     Trinidad:   Unenumerat^fi,  £73, 

Malta.— Unenumerated.  £13. 

Gibraltar. -Telegraph  TT-   •■•••-'   '""J-   .'."-.•"■>•.•.-<  »i  J 

France.- O/rpri-.- Une;  I, £204.     Bcntaux. 

Elec.  machinery,  £38;   un(  I'J.  £340. 

FOREIGN  GOODS  (duty  pnid  and  free). 

/Im5/*rrfaw.- Unenumerated,  fl."^.  Cniculln  :  Unenumerated. 6*7,  Oi»fNj»l.- Unenumfi- 
ated,  £86.  Cape  Town:  \Jnen\.  ■  '■  ■^ar;:\}:  "d.  £900.  Rot- 
terdam: Unenumerated.  £58.  .erated,  i'  Stbastin:  Un- 
enumerated, £29.    Singapore:  Uii<.'nv,i;.ei  ,     ..  , .  , 

IN  TRANSIT. 

Shanghai:  Elec.  lamps,  £30&    NapUr:  Elec.  lamps,  £140. 

NoTK. — ^Tho  large  ntiml>cr  of  ito.,i»  in  theso  official  rrlurn.^  under  the 
mialoiuliiit!  heading  "  umMunneratod  "  relate  to  wl»«l  ii  described  A? 
"electrical  gooda  "  niul  "  electrical  malcriaU." 


m:  Unenumerated, 617. 
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PARLIAMENTARY  INTELLIGENCE. 

FINANCE  BILL. 

Last  week  the  Hoase  of  Commons  resumed  consideration  of  this  Bill. 
On  clau.se  35.  which  provides  that  all  trades  and  businesses  carried  on  in 
the  United  Kincdom  or  owned  or  carried  on  in  any  other  place  by  persons 
ordiiiariiv  nsid<  iit  in  the  kingdom  shall  be  subject  to  excess  profits  dutj-, 
except  husbandry  in  the  United  Kingdom,  offices,  or  employments  and 
anj^  profession  tlic  profits  of  which  depend  mainly  on  the  personal  quali- 
fications of  the  person  by  whom  it  is  carried  on, 

Mr.  LocGH  moved  the  omission  of  any  railway,  tramwaj-,  gas,  electric 
light,  or  other  company  working  under  any  special  Act  of  Parliament. 
He  pointed  out  that  some  of  this  class  of  companies  were  under  liability 
to  be  boufiht  u])  bj-  local  authorities. 

Mr.  McKenna  said  they  were  going  to  add  to  clause  38  words  which 
would  include  sub-classes  of  trades  or  businesses  to  be  dealt  with  by  the 
Board  of  Referees  on  the  ground  that  there  were  special  circumstances. 
He  thought  that  would  meet  the  case  of  these  companies. 

The  amendment  was  then  negatived. 

.Mr.  LocGH  then  moved  to  exempt  from  the  tax  any  enterprise  in  the 
nature  of  a  trade  or  business  carried  on  by  miuiicipal  authorities. 

Mr.  McKenx.v  said  he  could  not  accept  the  amendment.  The  profits 
of  municipal  authorities  were  already  subjected  to  income  tax,  and 
municipal  undertakings  were  often  in  competition  with  private  businesses 
and  Parliament  had  decided  that  those  undertakings  should  be  placed  on 
an  equal  footing  in  regard  to  taxation. 

The  amendment  was  negatived. 

In  regard  to  the  appeal  allowed  in  certain  cases  from  the  Commissioners 
of  Inland  Revenue  to  a  Board  of  Referees  appointed  by  the  Treasury, 
Mr.  BitvcE  moved  that  the  Board  ought  to  consist  of  three  members,  one 
api)()inted  by  the  Treasiuy,  one  ly  the  Bankers'  Clearing  House  and  one 
by  tlie  In.stitute  of  Chartered  Accountants. 
'  The  Chancellor  of  the  Exchequer  (Mr.  McKenna)  explained  that  he 
was  in  uncertainty  as  to  the  size  of  the  Board,  for  he  did  not  j'ct  know 
exactly  what  duties  the  referees  would  have  to  perform.  Already  more 
duties  had  Ix-en  imposed  upon  them  than  were  originally  contemplate<l, 
and  in  consequence  the  Board  would  have  to  be  enlarged.  Probably  a 
Board  of  not  fewer  than  1.5  members  would  be  necessary,  and  it  would 
have  to  be  divided  into  panels.  It  would  contain  persons  qualified  to 
deal  with  all  trade  questions  that  might  be  raised  ;  the  members  would 
Ik*  men  of  experience  in  the  varieties  of  trades  which  would  come  before 
them,  and  there  would  be  a  certain  nurabex  of  experienced  lawyers. 

Clau.sc  3t),  as  amended,  was  then  agreed  to. 

Un  Clause  3S,  which  jirovides  that  when  a  prima  facie  ease  is  made  out 
to  the  Commissioners  of  Inland  Revenue  for  an  increase  of  the  jjcrcentage 
standard  or  for  an  alteration  of  the  pre-war  standard  of  profits,  the  Com- 
niisisioncrs  shall  refer  the  case  to  the  referees. 

Mr.  LoL(iii  iiuived  that  it  should  not  be  necessary  for  traders  to  make 
out  a  j)riina  facie  case  to  secure  a  reference  from  the  Commissioners.  He 
argued  that  the  clause  should  operate  wherever  an  application  to  go  beiorc 
the  referees  was  made. 

Mr.  MoxTAor.  who  opposed,  said  the  result  of  accepting  it  would  bo 
tliat  the  Commissioners  would  be  overwhelmed  with  individual  applica- 
tions, a  state  of  affairs  th.it  would  not  be  in  the  interests  of  traders 
j:«'ii<rally.  If  the  Commissioners  were  to  refuse  arbitrarily  to  allow  cases 
to  go  before  the  referees  theii"  conduct  could  be  challenged  in  Parliament. 

After  further  di.scussion.  the  Chancellor  of  the  Exchequer  promised 
before  Report  stage  to  find  some  form  of  words  more  in  harmony  with  the 
views  expressed  by  the  Committee,  and  the  amendment  was  then  with- 
tlrawii. 

The  clause  as  well  as  clauses  39  and  40  were  agreed  to  as  amended. 


Celluloid  Regulations.— The  I^ndon  County  Council  (Celluloid, 
\e.)  and  the  (iiitsnow  ('ori>oration  (CelhUoid)  Bills,  which  deal  with  the 
storage*  and  uses  of  celluloid  have  been  road  a  third  time  in  the  House  of 
( '<<iuuiv>n!<. 


LEGAL  INTELLIGENCE. 

Workmen's  Compensation. 

At  OftlC'head  County  Court  on  Tuesday  Private  J.  J.  Lewis  applied 
for  nn  award  of  compensation  from  the  Redheugh  Iron  &  Steel  Co.  for 
the  deUih  of  his  i«on. 

Mr.  T.  M.  .^MinK  (for  resjMMulenfs)  said  that  applicant  had  '  ' 

t2<>.  whicli  he  had  refused.     There  ajipearcd  to  he  a  doubt  ;i- 
he  was  entitli-^l  to  any  compensation,  but  the  company  w;w<  still  prep;»red 
to  pny  £1(1.  l.Hji.     The  boy  had  l)een  working  for  the  company,  when  one 
day  he  was  told  that  as  Zeppelins  wvre  coming  the  liphts  of  the  preniiM-s 
woiiM  '  '  out.     Hr  runhed  tip  .«  hill  some  dist.iiu  e  from  the  works, 

and  )  i  to  climb  a  pole,  at  the  top  of  which  was  .ui  electric  wire. 

In  d>  interfered  with  the  suspension  wire  of  «  l«nip.  and 

an  <1'       .       hock   which  caused  death.     It   was,   therifi>re.   a   ., 
whether  the  accident  hap]H>ned  out  of  his  employment. 

ArrLtr,\NT  con*      '    '  Miat  the  amount  was  in.«uf^icieiii. 

His  Honour  (.In  swell)  awanhxIfltV  18e..and  jiaid  he  thought 

i'  :>eciaUya«  he  doubted  whether  applicant  w»« 

.1  .._       ,ng. 
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EDUCATIONAL  NOTES. 


University  of  London  (University  College).— Mr.  A.  H.  Barker, 

B.iSc,  lecturer  in  heating  and  ventilating  engineering,  will  give  a 
lecture  on  "  The  Methods  of  Evaluation  of  Standard  CoefficientH  in 
Heating  Engineering,"  in  the  Physiology  Theatre  at  University 
College,  on  Tuesday,  Nov.  2.3,  at  7  p.m.  The  lecture  will  be  open  to 
the  public  without  ticket,  and  is  especially  intended  for  engineers  and 
others  concerned  in  practical  work  in  heating  and  ventilating. 

Crystal  Palace  School  of  Practical  Engineering.— At  the  first 
annual  meeting  of  the  Crystal  Pajace  Trustees  last  week  the  chainnan 
(SirD.  Burnett)  in  the  course'  of  his  remarks,  said  that  if  they  did 
not  get  help  from  the  Cor])oration,  the  London  County  Council, 
or  the  Guilds,  the  trustees  would  regretfully  have  to  close  the  School 
of  Practical  Engineering.  For  over  40  years  the  school  had  been  in 
useful  operation,  and  many  eminent  engineers  had  been  trained  there. 


BUSINESS   NOTICES. 

The  new  Hull  branch  offices  of  the  Edison  &  Swan  United  Electric 
Light  Co.,  at  54,  King  Edward-street,  were  opened  on  Tuesday. 

Mr.  R.  J.  Hebbert  is  leaving  the  measuring  instrument  department 
of  Messrs.  Siemens  Bros.  &  Co.  at  the  end  of  the  month  in  order  to 
take  up  a  position  on  the  staff  of  the  British  Westinghouse  Co.,  at 
Trafford  Park. 

Sale  by  Auction. — Messrs.  Home  &  Co.,  35,  Old  Queen-street, 
Westminster,  S.W.,  will  sell  by  auction  at  Holy  Trinity  Church 
Schools,  Beresford-street,  near  the  Royal  Arsenal,  Woolwich,  on 
Thuj'sday,  Nov.  18,  by  order  of  the  Secretary  of  State  for  War,  at 
11  a.m.,  unserviceable  and  obsolete  stores,  including  iron,  steel  scrap, 
electric  cable,  cupro-nickel,  lead,  &c.,  steam  lorry,  motor  car,  motor- 
car bodies,  rubber  tyres,  canvas,  leather,  &c.  Catalogues  from 
Armament-buildings,  Whitehall-place,  Westminster,  S.W.  ;  Imperial 
House,  Tothill-street,  S.W.  ;  Ordnance  Office,  Tower  ;  and  Ordnance 
Office,  Royal  Arsenal,  Woolwich.     See  also  an  advertisement. 

Patent  Development.— The  proprietor  of  patents  Nos.  24,702/1908 
and  24,708/1908,  for  "  Improvements  in  seal  fastenings,"  desires  to 
enter  into  arrangements  for  exploitmg  same  in  this  country.  Com- 
munications to  Messrs.  Haseltine,  Lake  &  Co.,  Chartered  Patent 
Agents,  28,  Southampton-buildings,  Chancery-lane,  London,  W.C. 

BANKRUPTCIES,  &c. 

A  receiving  order  has  been  made  against  J.  W.  Dewhurst,  elec- 
trical engmeer.  North  End-road,  West  Kensu^gton,  London,  W. 

Arthur  Nicholas  Pazolt,  electrical  engineer,  Albemarle-street, 
London,  W.,  applied  for  his  discharge  at  the  London  Bankruptcy 
Court  on  Friday  last.  The  Official  Receiver  stated  that  the  bank- 
rupt was  an  American  citizen,  and  that  his  failure  was  due  to  ex- 
travagance. Unsecured  liabilities  were  £696,  and  assets  £36.  Dis- 
charge suspended  foi"  two  years. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Ayr. — The  Dean  of  CluUd  Court  has  ])assed  plans  for  the  erection 
of  a  switchboard  platfonn  at  the  electricity  works  at  a  cost  of  £700. 

Bo'ness. — Negotiations  are  proceeding  between  the  Council  and 
the  National  Electric  Construction  Co.  as  to  temporary  extensions  at 
the  electricity  works. 

The  estimated  cost  of  the  extensions  is  between  £6,000  and  £7,000,  and 
the  com])any  suggests  that  the  i^aymcnt  for  the  work  be  allowed  to  stand 
over  until  after  the  war,  the  Council  to  apply  for  borrowing  powers  three 
months  after  peace  is  declared.  UntU  borrowing  powers  are  obtained 
the  company  is  to  receive  6  per  cent,  per  annum  on  the  capital  outhu'. 
which  would  be  a  charge  on  the  profits  of  the  undertaking.  The  Council 
have  asked  the  company  to  state  specifically  whether  loss  arising  through 
tem])ofary  expenditure  would  bo  charged  to  capital  account  and  not  to 
the  Council,  and  whether  the  company  would  be  prepared  to  pay  if  need 
be  a  higher  rate  of  interest  than  the  stipulated  6  per  cent,  to  cover  in- 
terest and  sinking  fund  on  the  future  sum  to  be  borrowed  by  the  Council 
for  the  permanent  extensions. 

Coventry. — The  Electric  Light  Committee  has  received  sanction 
from  the  L.G.  Board  to  borrow  simis  amounting  to  £80,088  for  ex- 
t3nsions  of  the  electricity  works. 

The  Committee  has  considered  the  qiiestion  of  the  further  extensions 
necessary  in  order  to  comply  with  the  additional  demand  for  power 
anticipated  shortly  from  the  Daimler  Company  and  other  firms,  and  the 
chairman  and  the  manager  reported  as  to  an  interview  between  the 
Ministry  of  Munitions  and  themselves  upon  the  matter.     An  estimate 


4v«l 
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of  cost  amount  iner  to  £-10,27M  w 
inrndcfl  that,  Hubjtxt  to  the   .Mi;, 
arrangement  .'<imilar  to  that  made  in  ref. 
progres.s,  the  Council  j^ive  authority  for  ' 
at  an  estimated  cf«t  of  £.'}0,27K  Mtatf.-d  ah 
to  the  \jA',.  Board  for  sanction  to  r.' 
subject  tf>  surh  sarution,  the  matter  i 
authority  to  affix  the  corfx<rate  KC-al  to  aii 

The  'l'(jwti  <  icrk,  in  accordance  with  thn  '    ., 
municated  with  the  Ministry  of  Munitioa<«  in  f 
guard  at  the  elct-tricity  work*,  but  in  rf  '^' 
.Ministry  were  not  prepare<l  to  bear  anv  re 
that  application  be  made  to  the  ^ 
tricity  undcrtakin)i;  under  fioveT: 
provisions  of  the  .Munition.s  of  War  Act,  1!>1."*. 

At  Tuesday's  meeting  of  the  City  Council  it  w-  .1  ■'  .i-i     "i 
satisfactory  arrangement  with  the  SliniHtrj'  of  Mut 
Committee  to  start  work  on  thf  further  e.xf' 
Munitions  had  requested  that  the  necessary  ; 
that  day. 

The  Council  also  approved  of  a  scheme  for  the  erection  •. 

the  Government  agreeing  to  make  a  contribution  of  20  per  cent,  of  the 
cost.     The  Council  have  acquired  200  acres  of  land  for  thie  houses. 

Finchley. — The  electric  supply  mains  are  to  be  extended  at  sn 

estimated  cost  of  £240. 

The  electrical  engineer  (Ivlr.   E.    Calvert,' 
department  usually  re({uired  seven  days'  not: 

consumer,  this  being  approximately  the  time  requirt-d  uii<Ier  nunu*!  cir- 
cumstances for  taking  up  a  consumer's  references  and  organiaiiig  tke 
labour  for  making  the  connection.     Many  consumers  do  not  send  in  an 

application  until  they  have  entered  into  occupation  of  th^  ■ ' ■— "   *t1 

there  is  often  disapjiointment  that  supply  cannot  l>e  cot.  •> 

same  day.     In  the  present  circum.stances,  with  the  difficu 
ing  material,  particularly  house  services  cut-outs  and  n  ■  r 

with  the  material  reduction  of  available  labour,  it  was  ini;  -  con- 

nect consumers  within  seven  days  of  receipt  of  the  apph.  .  .   ...     nd  he 

asked  that  mention  of  the  matter  .should  be  made  in  the  CounciL 

Luton. — The  Electricity  Committee  has  been  authorifle«i  to 
utilise  a  portion  of  the  highways  depot  for  the  erectico  nf  An  addi- 
tional cooling  tower. 

West  Broniwich. — The  Corjjoration  have  approved  the  purchase 
of  a  1,000  kw.  turbo-alternator  and  condensing  plant. 

It  is  proposed  to  extend  the  engine  room  and  to  install  another  boiler. 
with  cconomiser,  steel  chimney,  &c.     The  Electricity  ' 
that  they  had  .submitted  their  proposals  to  the  Miii  - 
who  agreed  with  the  urgent  necessity  of  the  projxised  extensions.     The 
estimated  cost  of  the  extensions  is  £8,850,  and  application  has  been  made 
to  the  L.G.  Board  for  sanction  to  borrow  this  sum. 

Itisproposedtomakean  arrangement  withMcssrs.. J. Brockli'  \  "  •., 
to  give  a  considerably  increased  supi)ly  of  current,  the  compai.  11 

rotary  converter  plant,  the  Corporation  beanng  part  of  the  cost.  The 
Committee  thinks  that  this  aiTangcment  will  save  considerable  ontUy 
upon  mains,  and  the  expenditure  on  the  plant  which  the  Corporation 

will  make  is  amply  covered  by  the  guarantt»ed  additioml  cor- 'n. 

and  the  undertaking  by  the  company  to  repay  to  the  t'ounoil  tl. 
are  finding  (less  10  per  cent,  depreciation)  if  the  acta  i'  -U 

below  the  guaranteed  consumi)tion  in  any  ye.tr  durin.  ,      -:«. 

The  company  is  also  to  havi  an  option  of  purchasing  the  mtcrest  ot  the 
Corporation  in  the  phnt. 

Wigan.— The  L.C.  Board  have  sanctiouetl  a  loau  of  £G,700  for  new 
boilers,  &c.,  at  the  electricity  works. 

GENERAL. 

Amble.  -The  Urban  Council  has  referrLHl  to  the   I  Com- 

mittee a  scheme,  prepared  by  Mr.  C.  H.  Best,  of   Hr  t  the 

erection  of  electricity  supply  works  in  this  district. 

Battersea  (London).— In  oixler  to  secure  the  incn-asni  c!  10 

per  cent,  on  the  accounts  for  the  supply  of  energ\-  thrxnij:..  ,  .. ,  -^v- 
ment  n\eters.  the  Elcctricitv  Committee  recommends  that  a  meter 
rent  of  9d.  per  quarter  be  chargetl  rather  than  ijicur  the  expenae  of 
altering  the  whole  of  the  prepayment  meters. 

Beckenham.— The  Cotmcil  have  decided  that,  as  9ome  eleetrk? 
supplv  consumers  did  not  receive  official  notii-e  of  the  increased  pmx> 
of  current  until  tlie  middle  of  July,  the  increase  will  take  effects 
from  \u<'  1  and  not  from  Juno  24  as  originally  mtende^i  The 
Electricity  Committee  Iuks  also  been  instnuteil  to  deal  with  «>nsuniert 
having  fixed  price  contracts. 

Belfast -\t    the   meeting  of   the   Cor|)onUiou   l«*t    week.   Aid- 
Tvrrell    in  movuig  the  muiutes  of  the  Tnimwa\>,  »md  Klfctneity 
Comn.itteo.  s;Md  that  he  would  like  the  members  of  thelouncilto 
re;'d  caiefuUv  the  report  submittcxl  by  the  city  electrical  oiigineer- 
(I^Ir.  Bloxam)  in  reference   to   the   cai^city  of  the  plant  at  East 

Bridge-street  station.  ,    ,     ..    .^  .  .  « 

Mr  Bloxam  had  reported  that  "  provided  aU  the  machines  are  »vaU- 
able  for  service  at  the  peak  load  time,  there  is  still  a  small  ^or 

each  class  of  supplv,"  ami  he  and  the  committee  wen-  inittm_  I  » 

request  that  users  of  electricity  should  curtail  the  consumption  as  much 
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as  possible  between  4  p.m.  and  5:30  p.m.  during  November  and  December. 
He  was  sure  that  when  the  circumstances  were  explained  to  them  con- 
sumers would  be  only  too  pleased  to  co-operate  with  the  committee  in 
eflFecting  a  saving  in  the  direction  named. 

Blackburn.— Of  the  employes  of  the  tramways  department  64 
have  joined  H  M.  Forces,  while  37  men  have  gone  from  the  elec- 
tricity department. 

The  tramways  department  thinks  it  can  spare  20  and  the  electricity 
department  six  more  men.  Women  conductors  arc  to  replace  men,  and 
nearly  400  aj)plications  have  been  received.  The  latter  are  to  be  paid  at 
the  same  rate  as  the  men. 

Cheadle  and  Gatley.— The  Urban  Council  have  asked  Manchester 
and  Stockport  Corporations  to  submit  terms  for  a  supply  of  electri- 
city to  the  district. 

Cheltenham.— Last  week  the  Electricity  and  Lighting  Committee 
reported  that  the  last  instalment  of  the  deficit  loan  of  £16,870  had 
been  paid  off. 

Owing  to  the  reductions  made  in  ])ubiic  electric  lighting,  the  charge  for 
lighting  has  been  reduced  to  £«,{>0(J  for  the  current  year. 

Downham.— The  Urban  Council  has  notified  Mr.  C.  H.  liest  that 
it  will  consider  his  ])roposed  scheme  for  the  formation  of  a  local 
electric  supply  company  if  ])articulars  are  submitted. 

Fakenham  (Norfolk).— Tlie  Parish  Council  will  not  op]x)se  the 
jjroposal  of  Mr.  C.  H .  J^ost  to  form  a  loc  \i  c«  mpany  to  establish 
electric  supply  works  in  the  district. 

Hackney  (London).— For  some  time  past  the  Eectricity  Com- 
mittee has  been  in  negotiation  with  Messrs.  Dick,  Kerr  &  Co.  (on 
behalf  of  the  Minister  of  Munitions)  in  reierei.ce  to  the  .supply  of 
energy  for  the  new  National  jjrojcctilc  factory  n  course  of  erection. 
^  The  conditions  now  agreed  ujion  (subject  to  confirmation  by  the 
Council)  include  the  provision  of  the  necessary  additional  switchgear, 
instruments,  &c.,at  the  generating  station  and  the  laying  of  the  requisite 
cables  and  control  cables  from  the  station  to  the  factory.  The  work  will 
))e  carried  out  by  the  Council  at  the  expense  of  Messrs.  Dick,  Kerr  &  Co., 
who  will  rej)ay  the  cost  in  monthly  instalments  as  the  work  proceeds. 

HorbUry.  -The  Council  has  been  notified  by  flic  Yorkshire  Klectric 
Power  Co.  of  its  intention  f(j  lay  electric  supjtly  mains  in  some 
thoroughfares  in  the  district,  and  the  Electrical  Distribution  of  York- 
shire (Ltd.)  has  also  notified  its  intention  to  apply  for  an  electrie 
lighting  order. 

Hove. — Of  the  employes  of  the  electricity  department  10  men  have 
joined  H.M.  Forces,  and  the  electrical  engineer  (Mr.  C.  B.  Smith)  has 
been  obliged  to  take  on  a  number  of  untrained  youths  and  two 
women  clerks.  Of  the  six  of  military  age  now  on  the  staff,  four  are 
at  present  indispensable. 

Islington  (London).  At  the  jnceting  of  the  Coujuil  last  week,  on 
the  presentation  of  the  minutes  of  the  Lighting  Committee,  Mr.  Co])e- 
land  movetl  an  amendment  that  the  men  receive  a  war  bonus  of  4s. 
per  week. 

He  arg\ie(l  that  it  would  bo  an  insuperable  diflTiculty  to  replace  these 
men  at  juesent  and  lie  asked  the  Council  to  adopt  the  rule  of  private 
employers  and  to  ])ay  an  adequate  war  fK)nu8. 

The  chairman  (Aid.  \'orley)  said  sinci'  the  war  broke  out,  several 
increases  in  trade  union  rates  had  lucn  paid  by  the  Ligliling  Coniinittee, 
and  they  had  come  to  the  conclusion  that  a  gra<luat»'d  scale  of  Ihiuus, 
whicii  gave  to  those  earning  the  least  money  the  highest  Ixtnus,  wrh  the 
projuT  attitude  to  adopt. 

L'ltimately  the  Committee's  recommendation  wnn  modified  and  tlieii 
agreed  to. 

Malvern.- -On  the  recommendution  of  the  (wis  aiul  Electricity 
Committee  it  has  been  decided,  in  regard  to  the  supjjly  of  electricity 
to  stages  and  <  inema  shows,  that  when  lurrent  is  taken  off  the  light- 
ing and  not  the  jjower  circuit,  a  di.Mount  of  1  Jd.  i>er  unit  will  be 
allowed  off  the  lighting  jmce  and  also  for  stage  lighting. 

Monaghan. — A  local  company  is  being  fonned  for  the  erection  of 
electricity  works  to  supply  electrical  eiu-rgy  for  public  and  jjriv.'.te 
light hig.     Mr.  Wm.  Martin  is  solicitor  for  the  romj)any. 

Portsmouth.  In  li  recent  reiK)rt  the  Electric  Supjily  Conimittor 
stated  f  ha*  during  the  present  year  7,r)SS  tons  of  coal  were  ptirehase<l. 
com])are(l  with  7, ."{8(1  in  tlic  corresponfling  jM-riod  of  la-^t  year,  and 
the  total  cost  had  gone  uj)  from  £.'>.1)42  to  £9,M'm. 

Provisional  Orders.-  The  Board  of  'J'rade  give  notice  to  parties 
conteinplating  the  promotion  of  provisional  ordem  in  n'spcct  of 
electric  lighting,  gas  and  w;iter.  piers  and  harboun--  and  tramways, 
that  for  the  duration  of  the  war  they  will  not  be  prepanxl  tr  entertain 
such  applications  except  in  eases  in  which  they  an*  witisfiofl  that 
extreme  urgency  exists, 

Rochdale. — Instead  of  granting  a  Mar  bonus  it  is  proj>ose*l  to  in- 
crease tiie  wages  of  trainwa\nneu  earning  30.1.  a  week  ami  imdcr  by 
id.  .tn  hour,  aiul  those  receiving  over  'M)n.  by  ]d.  jH'r  hour.  The 
iucreaso  will  amount  to  about  1 1 , 1 10  a  year. 


Southport. — The  report  of  the  borough  electrical  engineer,  Mr. 
A.  S.  Black,  on  the  Corporation's  electricity  imdertaking  for  the  last 
financial  year  states  that  the  net  result  of  the  year's  working  was  a 
profit  of  £2,213  (increase  £350  over  the  previous  j-ear). 

Coal  cost  £380  more  than  in  the  previous  year,  £132  was  paid  as  war 
allowances,  and  wages  increased  £115.  Had  a  normal  period  followed  the 
introduction  of  the  new  tariffs  and  the  publicity  given  to  same  there 
would  have  been  an  additional  revenue  of  at  least  £3,500.  Notwith- 
standing the  abnormal  times  revenue  from  private  consumers  increased 
by  £1,501.  The  number  of  private  consumers  increased  by  194,  and  the 
connections  by  20,300  lamps. 

Stretford. — The  Council  will  supply  current  to  the  United  Brass 
Foimders  (Ltd.),  the  minimum  consumption  for  the  period  ended 
June  :!0  next  being  580,000  units. 

Warminster. — The  period  of  the  Council's  provisional  electric 
lighting  order  has  been  extended  for  another  year. 

Winchester. — It  was  reported  to  the  City  Council  by  the  Elec- 
tricity (  ommittee  last  week,  that  owing  to  the  contractors  for  the 
new  plant  at  the  station  generating  being  entii-ely  engaged  on  war 
work,  no  definite  date  could  be  given  when  the  plant,  which  was  to 
have  Ijeen  in  running  order  last  month, could  be  delivered,  the  com- 
mittee had  been  obliged  to  purchase  a  200  kw.  second-hand  generating 
set  for  .♦■,7()0.  The  cost  of  erecting  the  set  would  be  about  another 
£50,  making  £810  in  all. 

After  Dee.  31  the  committee  do  not  propose  to  retain  consulting  engi- 
neers, and  in  future  consulting  engineers  will  only  be  engaged  as  and  when 
they  deem  it  necessary  for  particular  work. 

Aid.  Dyek,  who  moved  the  adoption  of  the  report,  said  that,  owing  to 
the  increased  demand  for  current  and  for  the  maintenance  of  the  supply, 
it  became  neccssarj*  to  buy  new  plant.  That  plant  was  due  to  have  f>een 
delivered  in  July,  and  was  expected  to  have  been  in  running  order  by 
Sej)t.  1.  I)ut  owing  to  circumstances  over  which  they  had  no  control,  the 
j)Iant  had  not  been  delivered,  nor  was  there  any  likelihood  of  its  coming. 
After  much  consideration  they  had  come  to  the  conclusion  that  the  right 
thing  to  do  was  to  maintain  the  supplj'  of  current,  and  they  had  been 
fortunate  in  getting  second-hand  plant,  which  would  be  running  in  oidcr 
in  two  or  three  weeks. 

Wirksworth,— The  Lighting  Committee  of  the  Urban  Council  is 
(considering  a  draft  of  an  electric  supph'  scheme  submitted  by  Mr. 
Best,  of  Jiradford. 

Wolverhampton. — The  annual  report  of  the  Electricity  Committee, 
which  was  adopted  b}-  the  Corjjoration  last  week,  stated  that  during 
the  ])ast  year  the  extensions  of  plant  at  the  Commercial -road  generat- 
ing station  were  practically  completed  and  put  into  oi)eration. 

The  war  made  a  considerable  difference  in  the  financial  result.  The 
units  sold  were  1:«.1,S4.4<14,  against  13.479,087  in  1914. 

Yorkshire  Electric  Supply  Scheme. — Hoylandswame  Urban  Council 
have  decided  to  support  the  scheme  of  the  Electrical  Distribution  of 
Yorkshire  (Ltd.)  for  the  supply  of  electrical  energy  in  Penistone, 
Thurlstone,  Hoylandswaine  and  Dodworth,  provided  a  clause  is 
included  in  the  provisional  order  giving  local  authorities  the  option 
of  ])UrcIiaso  at  the  end  of  21  or  35  vears. 


IIIIMIIII! 


LIGHTING  &  POWER  NOTES. 


Dover.  A  fresh  agreement  has  been  made  for  the  supply  of  elec- 
trical energy  to  the  Post  Office. 

The  Post  dftice  authorities  guarantee  a  consumption  of  12,000  units 
p<T  annum,  at  i\d.  per  unit.  Inder  the  present  circumstances  the  agree- 
ment will  be  from  year  to  year. 

In  regar«l  to  the  t^upply Of  electric  current  to  the  East  Cliff  Dockyard, 
a  small  committee  will  deal  with  the  question. 

The  Electrical  Engineer  has  n-jwrtod  that  the  electric  lighting  of 
gnrapes  is  very  unprofitable.  The  average  is  24  units  a  year,  and  the 
enpitalehnrges  an'  Itis.  8d.  a  year.  In  future  a  minimum  of  10  units  will 
be  ehnrged  (or  enrh  quarter.  In  regard  to  persons  siijiplii^l  through  pre- 
pnyment  meters  the  j>osition  wa.s  even  worse,  as  there  was  no  payment 
for  the  meters  supplied.  The  meters  cost  £2.  Ss.  4d.  each,  and  they 
lost  money  on  thn!H>  consumers.  In  future  there  will  l>c  a  minimum  of 
20  uiutu  a  quarter  cliarge<l  (o  consumers  using  j>repayment  nu"tors.  The 
(barge  for  motor  meters  will  in  future  be  Ssi  for  the  meter,  plus  Id.  for 
I'nrh  horse- ]K)w<T. 

Electricity  in  Collieries.— At  the  Victorian  State  Coal  Mine  at 
\\onthaggi  it  i.H  rej>,irted  that  electrie  coal  cutters  are  employe*! 
extensively,  and  electricity  is  being  utilised  as  much  iv»  jwssible  for 
jKJwerand  lighting. 

Newport  iMon.). — ^In  order  to  effect  oconomies  the  Electricity 
(\mimitteonnominend  that  .ill  the  publicelectric  light  and  gas  lamiMi 
Ik-  jnit  out  at  mi.lnight.  and  that  the  tot*!  numl»cr  of  those  lit  be 
nxluced  by  one-third. 
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TRACTION    NOTES. 


Halifax.— It  is  proposed  to  reconstruct  the  North  Bridge  elcctri'- 
tra-nriw'r,y  route,  r.t  r,  cost  of  over  £]  ,800. 

London  County  Council.— On  Tuesday  the  Highw.-ys  Committee 
recommended,  and  it  was  agreed,  that  the  rate  of  pay  of  wiremen  in 
the  electrical  section  of  the  tramways  department  engaged  on  wiring 
tramway  depots  be  increased  from  lOd.  to  lljd.  an  liour. 

Newcastle-on-Tyne.— Owing  to  the  reduced  lighting  the  tramcars 
now  cease  running  at  9:30  p.m.  ^ 

Railway  General  Managers.— Mr.  Frank  Potter,  general  manager 
of  the  Great  Western  Railway,  has  been  unanimously  elected  chair- 
man of  the  Railway  Managers'  Conference  for  191G. 

Rotherham. — It  was  reported  to  the  Council  last  week  that  there 
was  excessive  overcrowding  on  the  tramcars. 

The  Tramways  Committee  is  continuing  the  tramway  service  between 
Thrybergh  and  Rotherham. 

The  whole  of  tlie  municipal  cars  are  now  carrying  close  upon  a  quarter 
of  a  million  pas.^cngers  per  week  over  and  above  those  carried  on  the 
petrol  omnibuses  and  trolley  omnibus  cars.  No  more  cars  can  be  ob- 
tained from  manufacturers  at  present. 

Women  Tramcar  Conductors. — London  County  Council  have 
decided  to  employ  women  as  tramcar  conductors  and  the  wages  will 
be  the  same  as  for  men,  namely,  5s.  a  day,  with  a  war  bonus  of  3s. 
a  week. 

The  women  will  be  provided  with  uniforms.  Women  labourers  arc 
also  to  be  employed  in  the  car  repair  depot  and  as  porters  in  the  stores 
department  of  the  Council. 

Leeds  and  Blackburn  Corporation,  who  arc  also  employing  women 
conductors,  have  decided  to  pay  them  on  the  same  scale  as  men. 

Women  ai-e  also  now  employed  on  the  Birkenhead,  Darwcn,  Edinburgh 
and  Southport  tramways. 


TELEGRAPH  &  TELEPHONE  NOTES,    m 

lllllllllllli'llllillllllllllliillllllllllllllliilllll^^ 

Municipal  Telephony. — Hull  Telephone  Committee  met  last  \\eek 
to  consider  questions  of  economy,  &c. 

The  engineei  (Mr.  T.  Holme)  stated  that  all  underground  extensions 
could  cease,  and  they  would  use  whatever  spare  plant  they  had  to  join  up 
subscribers  as  economically  as  possible.  It  would  reduce  their  expen- 
diture to  about  £2,000  in  12  months,  and  the  only  way  of  getting  rid  of 
part  of  that  would  be  to  charge  the  subscribers  for  installation.  The 
Post  Office  were  doing  it  outside  of  Hull.  With  respect  to  the  men  in 
the  telephone  department  who  had  volunteered  their  services  as  munition 
workers,  he  reported  that  on  Oct.  15  he  received  a  telegram  from  the 
Ministry  of  Munitions  to  the  effect  that  the  removal  of  the  volunteers 
would  be  proceeded  with.  He  replied  stating  that  the  withdrawal  of  the 
men  would  in  the  long  run  bring  the  service  to  a  standstill,  and  cut  off 
not  only  the  military  lines  in  the  district,  but  all  the  firms  engaged  on 
munition  work.  On  that  representation  the  Ministry  of  Munitions  tele- 
graphed that  the  volunteers  would  be  instructed  not  to  leave  the  Cor- 
])oration's  employ  pending  further  consideration  of  the  case,  and  all 
future  transfers  would  be  suspended  pending  inquiry. 

Radiotelegraph  Notes. — Reports  from  the  Congo  show  that  a  num- 
ber of  ncvv  radio  stations  have  been  completed,  and  that  ccmmunica- 
tion  is  now  joossible  between  the  most  imjoortant  ])laces  in  the  Congo 
area.  These  include  Banana,  Easankusu,  Basoko,  Boma,  Coquilhat- 
ville,  Elisabethville,  Kikcndja,  Kindu,  Kinshasa,  Kongolo,  Lisala, 
Lusambo,  Stanleyville. 


EMPIRE   NOTES. 


Australasia.-^The  "  Australian  Mining  Standard  "  says  the 
Victorian  Hydro-Electric  Co.  has  submitted  to  the  Minister  of  Water 
Supply  its  scheme  for  utilising  the  power  of  Kiewa  River. 

Jt  is  proposed  to  spend  about  £1,000,000  on  the  scheme  which  is  in- 
tended to  provide  cheap  electric  power  for  Melbourne.  It  is  intended  to 
circulate  the  water  from  the  river,  utilising  its  power  and  returning  tlie 
water  lower  down  the  stream,  and  the  estimate  is  that  about  500,000  e.h.f. 
will  be  produced  at  the  head  works,  and  that  the  company  will  be  able  to 
provide  50,000  h.p.  or  60,000  h.p.  for  consumption  in  the  metropolis  at 
less  than  Id.  per  unit.  The  company  has  asked  for  a  concession  for  at 
least  50  years.  As  the  proposal  involves  the  utilisation  of  a  national  asset 
by  a  private  corporation,  as  well  as  the  practical  abrogation  of  statutory 


powers  of  the  Water  CommiKHion.  the  Minixter  will  lure  to  coiMiilt  the 

Cabinet  on  the  matter. 

In  rcsiKiasc  to  a  requr-st  from  the  mv  i-  ■-    '  •  _ .   ^    i  .i .  "-^Ii^jb 

and  .Malvern  (Victoria)  Tramways    I  ir*tn 

])rof)osfd  r'xtcn.fions  and  new  line.**  to  tx;  ■  ■  _j 

milcH  in  all.     The  rciKj.'t  sayn  :    "  In  %!■  -i 

coriscrquent  upon  the  w-ir,  tho  increa«e  in  thf 

and  a  diminution  of  the  H[K;nding  i>owe.'  of  t;.     .  _.;h 

increasing   difficulty  in  obtaining  money  on    ad.  ,  the 

Trusts  is  of  opinion  that   no   prop'jHab)  for  triri;  .1 

those  already    arranged    for   Hhould    f>e  f.-nt'-rr  ;,;..   I 
ditions  prevail.     The  electrification  of   the  suburb  ir.   ■     .  ,  «lao 

adversely  affect  rilectric  tramway  tiafiic,  and  the  n-j^  r-     •  iV  be 

safely  assumed  that  unless  a  di.strict  is  Huffieiently  \»>]i  .'.•   i-  •  » 

tramway  service  of  an  average  interval  of  10  minutei  i\n:  i.,i,...„.  .....i. 

lay  entailed  is  unjustifiable.  The  revenue  .equired  per  car-mile  w 
15d.,  or  £4,375  per  route-mile  f)er  annum.  On  the  h^n'm  of  an  average 
service  of  10-minuto  interval,  and  a  revenue  of  \'>».  jx-r  h<*^,  <i  popaUtion 
of  about  5.800  per  mile  of  route  is  one  of  the  e.-(--*<T/  % 

paying  line."     The  construction  cost  {kt  mile  of  •;  .a 

£11,300  per  mile  in  1912  to  £12,500  in  1!>U,  iK-fore  the  outbreak  of  war. 
The  cost  at  present  would  probably  Ik-  £14,000.  Operating  costs  hare 
risen  from  8-4.58d.  in  1911  to  10-72d.  in  191.5.  The  only  proprMtal  which 
the  Trust  countenances  is  for  a  line  of  1  mile  along  T<x>r'  "   "   Ivem, 

to  connect  the  Wattletree  and  Waverlev-roads  lines.  i  coat 

about  £14,.500. 

The  accounts  of  the  Melbourne  City  Council's  electricity  departmeat 
for  1914  showed  the  largest  increase  of  output  since  the  bu«ine«8  waa 
undertaken.  Units  sold  were  17,163,000,  an  increase  2,9.50.387  (20-78 
per  cent.)  Revenue  was  £164,788  (increase  £14,433),  general  expen- 
diture was  £79,991  (increa.se  £5,915)  leaving  gross  profit  £H4,797  (increaae 
£8,516).  After  providing  for  capital  and  other  charges,  net  profit  waa 
£21,050.  Capital  expenditure  for  the  year  was  £105,2.34,  including 
generating  plant,  £52,267  ;  switchboards,  £9..596 ;  mains,  £22,037  : 
buildings,  &c.,  £12,722.  The  Electric  Supply  Committee  has  obtained 
the  authority  of  the  Council  to  call  for  tenders  for  further  large  additions 
to  plant,  to  include  a  5,.500  kw.  turlx)-generator,  which  ha.s  been  ordered 
from  the  British  Westinghouse  Co.,  and  which  will  cost  about  £20.800. 
Tables  compiled  by  the  City  electrical  engineer  (Mr.  H.  R.  Harper)  show 
that  the  most  marked  feature  of  the  sales  for  last  year  was  the  great 
increase  in  the  demand  for  power  and  heating  in  comparison  with  that 
for  light,  3228  per  cent,  and  246  per  cent,  respectively.  The  intro- 
duction of  modern  lamps  is  decreasing  the  consumption  for 
while  there  is  a  considerable  field  yet  to  be  developed  in  conne-  a 

heating.  The  number  of  consumers  has  increased  by  807.  Motors  con- 
nected show  an  increase  of  3,260  h.p.  (327  per  cent.),  the  greatest  amount 
connected  in  any  one  year. 

During  the  past  12  months  the  revenue  of  the  Nunawading  (Victoria) 
Council's  electric  supply  department  from  sale  of  electricity  and  hire  of 
meters  was  £800.  12s.  5d.,  and  from  street  lighting  £»)05.  l»s.  3d.,  total 
£1,405.  12s.  8d.  Expenditure  was  £1,349.  6<5..  including  £515.  7*.  for 
purchase  of  electric  current,  leaving  a  gross  profit  of  £56.  Gs.  8d.  483 
private  consumers  have  been  connected. 

The  Queensland  Government  is  taking  steps  towards  the  construction 
of  tramways  in  the  Cloncurry  district.  An  engineer  is  to  report  on  the 
cost  of  lines  to  the  Warwick  Castle,  Mighty  Atom  and  Trekalona  mines, 
and  an  extension  of  the  Mount  Cuthbert  line  towards  Mount  0.\ide  will 
also  be  considered. 

A  conference  of  Melbourne,  >trunswick  and  Coburg  Councils  ha^  in- 
structed Mr.  V.  J.  Crowley  to  prepare  a  scheme  for  an  electric  tramway 
from  Melbourne  to  West  Coburg.  Mr.  \'.  J.  Crowley  is  also  to  rei)ort  on 
an  electric  lighting  undertaking  for  Berrigan  (X.S.W.). 

The  N.Z.  correspondent  of  the  ■  Mining  .lounial  "  says  new  electric 
pumps  are  being  installed  in  the  12th  level chambe- of  theWaihi  (X.Z.) 
gold  mine. 

■  Tenders  "  (Melbourne  and  Sydney)  says  QueensclitI  (Victoria)  Council 
recently  took  a  poll  of  the  ratepayers  on  the  propo.<y»l  to  liorrow  £4  '■!*> 
for  an  electric  lighting  scheme.     The  requisite  n'..jority  in  favour  «  :  ■ 
scheme  was  not  obtained,  so  the  scheme  is  ileferred. 

A  progress  association,  of  which  Mi".  W.  Stringer  is  hon.  socretarj-.  i.  is 
placed  before  the  Sorrento  (Victoria)  residents  a  proposal  to  establish 
electricitv  works  for  the  town. 

The  oviiiers  of  Heyfield  (Victoria)  Butter  Factorj-  have  applied  (or an 
Order-in-Council  to  authorise  the  i>upply  of  electricity  in  the  towni. 

South  Perth  (W.  Austraha)  Council  recently  consider.^!  the  proposal 
of  Leslie  &  Co.  to  construct  a  ligiit  tramway  system  in  the  town.  The 
following  recommendations  were  defenvd  for  further  considcratioD  :  The 
concessionaires  to  pay  the  Municipality  3  jH^r  cent,  on  gross  earnings, 
commencing  three  years  after  signing  contract,  the  concession  to  be  for 
25  years,  the  Council  to  have  the  right  to  inircha-so  the  undertaking  at 
valuation  at  10,  15  or  20  years,  and  at  25  years  the  undertaking  to  become 
the  propertv  of  the  (^ouneil  free  of  cost. 

Berrigan '(N.S.W.)  Shire  Council  h:»s  askeil  Mr.  V.  .1.  (Viwley.  con- 
sulting engineer,  Melbourne,  to  prepare  a  rej^rt  on  an  electric  lighting 

scheme.  .  o  j 

Bexley  (X.S.W.)  Council  has  approved  of  a  projwsal  to  extend  Sydney 

Council's  electric  mains  to  Bexley.  and  it  has  Ihh'U  docideii  to  approach 

the  Councils  of  Rockdale,  Kogarah  and  Hurstville,  with  a  \-iew  to  joint 

action  being  taken. 

Footscray  (Victoria)  Council  are  considering  the  question  of  a  local 

electric  tramway  service.     Messrs.  McCarty.  Underwood  &  Co.  have  been 

retained  as  consulting  engineers. 

Representatives  of  Ipswich  (Queensland)  Conned  recently  waited  oa 
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the  Minister  of  Public  Works  with  reference  to  an  electric  supply  scheme 
for  the  city  and  its  suburbs.  They  asked  that  an  Order  in  Council  should 
be  granted  to  a  company  which  has  been  formed.  There  were  difficulties 
in  the  Local  Authorities  Act,  whereby  the  local  authority  could  not  be  a 
competitor  with  the  gas  company.  The  Minister  stated  that  the  Govern- 
ment favoured  the  local  authority  estabhshing  such  entcrpri.ses  and  would 
assist  in  endeavouring  to  V)ring  about  a  greater  Ipswich  scheme,  under 
the  control  of  one  local  authority  or  a  trust,  on  which  all  the  local  authori- 
ties interested  would  have  representatives.  With  respect  to  entering 
into  competition  with  the  gas  company,  the  Government  intended  to 
remove  that  disability.  If  a  reasonable  .scheme  was  propounded  the 
Government  would  endeavour  to  finance  it. 

It  has  been  decided  by  the  Government  to  appoint  an  electrical  en- 
gineer to  inquire  into  and  report  upon  the  advisability  of  establishing 
a  Government  yiower  station  for  the  supply  of  current  to  South  Brisbane. 
New  Farm  and  Ipswich,  and  to  report  on  the  utilisalion  of  wa.stc  ga.scs 
from  the  coke  ovens,  the  practicability  of  transmitting  power  to  the 
City  of  Brisbane,  &c. 

KatoomV)a  (N.8.W.)  municipality,  which  is  taking  steps  to  augment 
the  local  water  supply,  is  considering  the  question  of  utilising  electric 
current  for  pumping.  The  Katoomba  Electric  Supply  Co.  have  quoted 
lid.  per  unit  for  a  10  years'  contract. 

Moorabbin  (Victoria)  Council  has  agreed  to  an  order  in  council  Ijeing 
granted  to  the  Beaumaris  Tramwaj-  Co.  to  authorise  the  use  of  petrol  or 
electric  cars. 

The  V'i'itorian  Government  propose  to  spend  £10,000  on  draining  the 
three  lines  of  reef  at  Bendigo,  provided  the  comjjanies  agree  t(j  sliare  the 
cost  of  the  scheme.  It  is  proposed  to  erect  an  electric  power  station  for 
supplying  the  shaft  head  of  every  mine  with  power  to  work  pumping 
plant.  The  .Minister  of  Mines  has  agreed  to  submit  a  report  on  the  matter 
to  a  special  boa^'d  of  mining  experts. 

Burma. — At  the  adjourned  meeting  of  the  Burma  Corpn.  on  Men- 
day  the  chairman  (3Ir.  R.  T.  Smith)  sp.id  fliat  if  tlie  wealtli  of  the 
community  was  iiicrea.sed  by  the  utilisation  of  any  dormant  aseet 
it  was  difficult  to  understand  why  heavy  imjxjsitions  should  be  ex- 
acted unless  in  the  case  of  competition. 

In  that  case  he  maintained  that  the  decision  should  not  be  based  on 
which  would  pay  the  larger  amount,  but  on  which  would  benefit  the  com- 
munity to  tlie  greater  extent.  An  instance  of  the  unnecessarily  heavy 
charges  was  found  in  the  question  of  their  use  f)f  water- j)ower.  An  official 
who  had  had  charge  of  that  (picstion  was  endeavouring  to  oljtain  from 
th<^  company  the  uttermost  farthing,  without  reference  to  the  considera- 
tion due  to  them  for  the  advantages  they  had  brought  to  the  <listrict. 
They  had  felt  the  attitude  deeply,  and  they  were  compelled  to  turn  their 
attention  to  the  uses  of  oil-engines  for  the  generation  of  electric  power 
and  ultimately  compelled  to  go  to  Switzerland  for  th(>  ])urchase  of  a 
Sul7('r-l)i(^s(!l  oil-engine,  which  was  now  in  course  of  erection.  They  were 
quite  desirous  of  assisting  in  the  dexdopincnt  of  the  district  and  its 
administraticm  chargt-s,  but  they  considered  that  they  were  doing  more 
than  was  legally  required  of  them  in  improving  the  condition  of  employe«'H 
and  the  pojiulation  of  the  country  in  wliich  they  were  carrying  on  opera- 
tions. 

India. — "  Indian  J'ngineering  "  eays  at  the  recent  railway  con- 
ference at  Sinda,  the  revision  of  the  design  and  ])o»ition  of  olertric 
couj)ling  <.ii  triiins  was  considered.  The  Railway  Hoard  consider 
this  Hubject  of  much  imjiortanee  in  view  of  their  decision  to  adopt 
electric  lighting  exrlnsively  for  State-worked  railways.  The  matter 
was  referred  to  the  Locomotive  and  (  aniage  Su|)erinteiid('nt^'  Com- 
mittee prior  to  action  being  taken. 

The  United  Provinces  Kleetric  Supply  t  i>.  (l-'d.)  is  Ihiii).;  Ilonted.  with 
McBsrs.  Martin  &  Co.  as  local  mnnajjiiig  agi-nts.  The  capital  is  to  Ik' 
HH.I5,r)0;(M)0.  and  the  company  will  fake  over  existing  licenses  for  the 
Kup|)ly  of  electricity  in  Allalnbad  aii'l  1-ucknow.  'fwo-thirdn  of  ihc 
capital  has  already  Imicii  subscriiieil 

"  Indian  Industries  and  Power  n.\.-  the  eUn'trical  adviser  t^i  the 
Indian  Imperial  Government  (Mr.  .1.  W.  Meare«<)  is  advising  the  Oovern- 
nient  of  the  Madras  Presidency  on  its  various  hydro-electric  projcctK. 
The  scheme  for  Ootacamuiid  municipidily  ix  in  tin*  hands  of  Walker  A- 
Co.,  of  Colonibo.  A  more  comprclieiiNive  Hcheiiie  is  that  for  supplying 
electrical  <-nergy  to  Ootacaimind.  Coonoor  ami  Willinplon  from  tlie 
Pykara  l''alls.  Hough  estimates  have  also  lxH*n  worke<l  out  for  the 
Siruvani  jiroject  in  Coiinbat<ire  distri<'t,  and  iinlirations  show  that  the 
]>roj('ct  is  fairly  promisini;. 

Siiiil  I   .Munii'ipil   UomiiI  are  approachinu  the  i 
loan  to  exteiiil  the  hydro-electric  works.      Ijar^' 

installed  in  all  the  sub-stations  in  Simla,  while  at  Chubim  arrangemmis 
are  being  made  for  the  erection  of  a  n«'W  r»(M)  k.v.a.  nlternator.  which  ih 
expectecl  to  arrive  shortly.  The  niunicipiilily  hope  hhortly  to  Im-  in  « 
])osition  to  meet  i>ll  dennnids  for  current 

Jamaica.- -It  is  reported  that  the  .laiii.inw  Telephuiu-  Co.  has 
received  from  the  (lovernment  an  extension  of  itx  licence  for  10  years, 

in  return  for  the  extension  of  tlieir  licence  the  company  has  ntTcrd  ti> 
maUe  certain  concessions,  including  a  reduction  of  the  rates  foi  th<-  rental 
of  telephones,  and  as  soon  as  the  new  licence  hn*  l»ecn  rntifuHi  by  the 
IVivy  Council,  tlie  directors  of  the  company  will  make  a  large  outlay  to 
nio(leniisi>  llie  exchange. 

South  Africa.— A  rcjireseiita.ive  conference  of  engineering  an«l 
industrial  experts  bus  been  summoned  by  the  (Jovemment  to  ron- 
>iider  the  engineering  juitentiidities  of  South  Africa,  witii  a  view  k» 


relieving  British  workshops  of  the  work  now  done  for  the  Union,  thus 
enabling  the  latter  to  concentrate  on  munitions. 

It  has  been  decided  to  appoint  a  central  and  local  committees  to  collate 
ftartieulars  with  reference  to  engineering,  and  also  as  to  what  articles  at 
present  imported  could  be  made  locally.  It  was  further  decided  to  take 
a  census  of  the  machinery  and  supplies  of  material  available  in  the  Union 
for  engineering  or  consumjition  retjuirements. 
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FOREIGN  NOTES. 


IIIIIIIIIIIMIII 

Argentina. — The  "Review  of  the  River  Plate"  says  an  electric 
power  station  is  to  be  established  at  Dehiza  (Province  of  Cordoba). 

The  Argentine  Ministrj'  of  Public  Works  has  approved  the  conditions 
of  tender  invited  l)y  the  General  Irrigation  Board  for  the  supply  of 
generating  i)lant.  cables,  traasformers,  &c.,  for  the  electric  power  house 
to  be  erected  at  the  irrigation  works  at  Andalgala  (Catamarca).  The 
estimated  cost  is  $81,253  m/n  (about  £7,050). 

Seizor  R.  Tarrio  has  been  authorised  to  estabEsh  a  telephone  service 
between  Bernassoni,  Villa  Alba  and  .lacinto  Aranz  (Pampa  Central). 

A  concession  has  been  granted  to  Don  Americo  Demaria  for  establish- 
ing and  working  of  a  public  telephone  service  in  the  districts  of  Zarate  and 
Campara  and  its  connection  with  the  system  of  Buenos  A>Tes. 

The  Dejtartment  of  Posts  and  Telegraphs  has  authorised  the  addition 
of  two  cf)nductors  to  the  telegraph  line  from  Buenos  Ayres  to  Santa  Fe, 
via  Hojas,  a  distance  of  nearly  300  miles. 

Chili.— The  "  Review  of  the  River  Plate  "  states  that  the  English 
telephone  comjiany  at  Santiago  are  to  change  their  sj'stem  from 
overhead  to  underground  within  two  months. 

Corea. —  A  consular  rejjort  on  the  trade  of  Corea  for  1914  states 
that  a  power  plant  comprising  two  1,000  kw.  sets  was  put  into  opera- 
tion at  Pingyang  in  January  last  to  supply  power  to  the  Suan  mines, 
(iO  miles  distant,  which  are  operated  b\'  an  American  coriX)ration. 

At  the  end  of  1914  there  were  4,202  miles  of  telegraph  lines  in  Corea  ; 
.53  new  telegraph  offices  were  opened  during  1914. 

Dairen. — .\  rejxirt  on  the  Dairen  district,  which  comprises  tii  • 
Kwantimg  leased  territory,  now  occupied  by  the  Japanese,  states 
that  (German  electrical  materials  are  being  replaced  by  the  outjnit  of 
a  factory  in  Jajian,  which  is  a  branch  of  large  electrical  works  in 
America.  The  last  supply  of  tramcar  bogies  came  from  Germany, 
but  future  orders  will  probably  go  to  the  United  Kingdom,  the 
original  source  of  sujjjily. 

The  South  Manchuria  Railway  Companies"  receipts  in  1914  includetl 
£1(>S.2()1  from  electrical  enterprises. 

Imports  of  electrical  materials  and  fittings  in  1914  were  valued  at 
£74.1:50  (com]>ared  with  £51.000  in  1913).  Amongst  the  soiu-ces  of  these 
were  Ja])an  £42.047.  tiermany  £25.(507,  United  Kingdom  £2,038  and 
U.S.A.  £I,69JI.  Railway  and  tramcars  and  materials  iraporte<i  were 
value<l  at  £20.202  (against  £52,7.38  in  1913).  from  Japan  £3.959.  United 
King<loin  £5,1 19.  Germany  £1,035.  U.S.A.  £10,178and  Netherlands  £1.002. 

Germany.— It  is  announced  that  an  exact  inventory  of  all  alien 
eneniy  property  in  the  Enijiire  is  being  taken. 

Ketween  now  and  Dec.  15  everyone  having  aifV*  connection  with  alien 
enemy  pnqxrty.  all  managers  of  busines.ses  with  which  alien  enemies  arc 
connected,  and  all  jiersons  with  money  owing  to  them  by  alien  enemies, 
must  reiMjrt  to  the  Government. 

The.xcarcity  of  petroleum  iseompellins  an  increasing  number  of  house- 
holds to  provide  thein.selves  with  electric  light.  Statistics  of  the  tJerman 
electrical  industry  show  that  women  are  l>eing  increasingly  eniployctl  in 
order  to  lilx-rate  more  men  for  military  service.  Kighteen  sick  fumls 
associated  with  the  industry  had,  ou  Oct.  1,  24,433niale  an<l  24,094  female 

ineiilber'-. 

Guatemala. — A  recent  prcsidenlial  onler  provides  that  the  Gox-eni- 
menl  alone  shall  have  the  right  to  im]iort  telegrajih  and  telephone 
jjipamtus.  The  right  to  im]x>rt  elcctriciil  material  and  su)»plies  for 
installation  work  is  lik«\vise  restricted  to  the  (iovenunent.  but  their 
im|Mirtati'n  may  le  permitted.  "  if  they  nre  neces,«arv,"  for  other 
installations.  Teiiiihone  and  telegrajih  eomjianies  already  estab- 
lished and  ojK'rating  under  contract  or  eonces.sion  must  make  ajiplica- 
tion  to  the  secretary  of  Fomento  for  authority  to  import  api)Bratu8 
or  supplies, 

Italy. — Tn  a  rc|>ort  by  the  United  States  Consul  at  Florence  jkw- 
tienlar»  are  given  of  the  lignite  dejiosits  at  Castigiia,  m  the  province 
of  .\re7.7.o. 

A  plant  for  supplying  eleetrieal  energy  for  power  and  light  h-^"  lie««n 
erected  at  tin-  mine  to  utilise  the  |HHirest  fuel  and  waste.     The  ' 
broken  down  by  hand  and  loaiknl  in  small  mine  tul».     An  incliu'      , 
nins  from  the  surface  to  the  lex-el,  and  after  a  sufficient  number  of  tul>- 
are  collect  eil  at  th<foot  of  the  inchne.  they  an<  couplet!  together  an''  »    -i    1 
»ip  the  inclini<  by  caliles  ojxTated  by  electric  motors.     No  other  ni. 
i^  "     M  the  mine  except  a  few  jiumps  op«'rnt<Hl  b\  mutorb. 

'1  il»<iut  Too  miners,  and  the  out  juu  is  1,200  ton- 

Licensing  Wiring  Contractors. — The  New  York  Commi.-wioner  of 
the    \h\, .  ,^i  Water  Stijijily.  (Jas  an.l    T"  "•.*      ^• 

William-  ,  i>nmtetl  a  boanl  of  seven  pi 
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fitness  of  applicants  for  licenses  for  installing  and  repairing  electric 
wiring  and  appliances  for  light,  heat  and  power  in  buildings. 

The  members  of  the  board  arc  :  Hubert  ,S.  Wynkoop  (chairman), 
electrical  engineer,  Hnrciui  of  Gas  and  Electricity  ;  John  V.  Ryan, 
electrical  contractor  ;  Paul  McNally,  journeyman  electrician  ;  Joseph  ('. 
Forsyth,  electrical  inspector  ;  Arthur  A.  Pope,  electrician  New  York 
Edison  Co.  ;  Fred  U.  Webber,  practical  builder,  and  Elmer  D.  (.'oultcr, 
real-estate  owner.  The  board  will  draw  up  a  code  of  rules  governinj^  the 
issue  of  licenses,  but  these  rules  must  be  a()proved  by  the  commissioner. 

Mexico. — It  is  announced  that  the  Mexican  Northern  Power  Co. 
commenced  the  supjily  of  electrical  energy  to  the  Alvarido  Mining  & 
Milling  Co.  on  Sept.  28. 

Morocco. — A  consular  report  on  the  trade  of  Morocco  in  1913  states 
that  imports  in  1913  included  machinery  valued  at  £2,373,319,  in- 
cluding £403,990  (against  £144,384  in  1912)  from  the  United  Kingdom, 
£1,219,897  (£444,574)  from  France  and  £544,455  (£279,234)  from 
Germany. 

Bussia. — The  Russian  Society  for  Electrical  Enterprises  (Ltd.)  of 
Petrograd  informs  us  that  it  is  the  concessionaire  of  electiic  lighting 
stations  in  Pawlowsk,  Uman,  and  Kamenetz-Podolsk  and  tramways  in 
Elizabethgrad  and  Uman,  and  that  it  has  opened  a  branch  for  the  resale 
of  electrical  machines  and  apparatus  and  insulating  materials,  and 
also  of  steam  and  naphtha  engmes,  as  well  as  of  water  turbines.  The 
company  desires  to  enter  into  relations  with  first-class  factories  in  this 
coimtry  producing  these  goods  with  the  view  of  becoming  their  agents 
in  Russia.  The  company  belongs  to  the  Russian  and  French  Bank, 
whose  guarantee  is  offered  for  the  performance  of  the  company's 
obligations. 


MISCELLANEOUS   NOTES. 


Agencies  Wanted  in  France. — H.M.  Consul-General  in  Paris  (Mr. 
W.  R.  Hearn)  reports  that  an  electrical  engineering  firm  in  Paris 
desires  to  secure  the  agencies  of  United  Kingdom  manufacturers  of 
electrical  supplies  of  all  kinds.     It  is  anticipated  that  there  will  be  a 


great  demand  after  the  war  for  electrical  KuppiiM  Ujt  rcfittiitg  tl»e 
factories  and   lighting  plantH  in  thoMc  |jart«  of  Frtuice  at  pment 

invafled. 

Municipal  Employees' Enlistment.— .At  tl-  .....  i;.  ..  r t'-"- ■'•  ••  m 
Corjioration  on  Tufsflay  the  General  Pur,  <1 

on  the  letter  from  i»rd  Derby  to  the  Hecn-t-trv  of  >f 

Municipal  Corp^jrations,  asking  for  aHsi«taiif»-  in  '..     ,..  l  ...^at 

crisis,  and  suggesting  that  municipal  corporationM  could  hrip  hy 
liberating  their  men  for  enlistment. 

Tho  (!i  rporation  had  alr(;ady  fxprfww><l  thrir  wilKn^rip^  to  alk>v  their 
employes  to  enlist  in  H.M.  forces,  and  h.id  ui  ilW>WMkc«a 

to  those  who  joined  with  their  approval,      l ■'-'■-  '•■-rjr 

encouragement  should  be  given  to  the  0>r{M>rati<jn  .t 

under  Lord   Derby's  scheme.     In  view  of  the  ■ 

maintaininj;  the  supply  of  clectricitj-  and  gas  t'>  • 

think  representations  should  \x-  made  to  t!  .c 

generating  stations  and  gasworks  should  V«-  i  .  i- 

lations  as  regards  recruiting  as  munition  works. 

Munition  Works.— Announcement  is  made  that  under  sec.  4  of  the 
Munitions  of  War  Act,  1915,  there  are  now  1,079  establLiihinentd 
under  Government  control. 

Prohibited  Exports. — A  new  Order  in  Council  prohibits  t'  -  -"^-r^rt 
to  all  destmations  of  metal  cylinders, such  as  are  u.serl  for'  .ig 

comj)res.sed  oxygen  or  hydrogen  ;   aluminium,  manufacturtD  of  alu- 
minium and  alloys  of  aluminium. 

It  is  prohibited  to  export  to  all  foreign  countries  in  Europe  and  on  the 
Mediterranean    and    Black    Seas,    other    than    Frari  '  .-xw-pt 

through  Baltic  ports),  Italy,  Spain  and  Portugal — ci  .eosote 

oils  (including  blast  furnace  oil). 

Exporters  of  coal  and  gas  coke  now  require  a  revised  form  ..f  .^r.nli- 
cation  for  a  licence  to  be  used.     Applications  cannot  be  cof  .y 

the  Coal  Exports  Committee  unless  the  new  form  (dark  blue).  r 

a  declaration  that  the  proposed  shipment  is  in  pursuance  of 
contract  or  in  execution  of  a  definite  order,  Ls  used.     The  new  iuruu  atc 
obtainable  at  the  Custom-house  at  coal  ports. 

A  recent  Royal  Proclamation  forbids  the  export  of  steel  containing 
tungsten  or  molybdenum,  or  both,  and  of  any  tools  or  articles  mad'"  '-•  "> 
such  st(>el,  without  licence  by  the  Government's  War  Trade  Comn^ 
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I  TENDERS    INVITED.  I 


H' 


Turbo-Alternator  and  Induced  Draught  Plant. 

Manchester  Electricity  Committee  require  tenders  by  10  a.m. 
Nov.  17  for  Turbo -alternator  Plant  and  Induced  Draught  Plant. 
Specifications  from  Mr.  F.  E.  Hughes,  Town  Hall,  Manchester. 

Tramway  and  Electrical  Stores. 

Dublin  United  Tbajviways  Co.  (1896)  require  tenders  by 
Nov.  15  for  12  months'  supply  of  General  Stores,  including  Car 
Fittings,  Iron,  Steel,  Electric  Supplies,  &c.  Forms  of  tender 
from  the  Secretary,  9,  Upper  Sackville-street,  Dublin. 

Manchester  Tramways  Committee  require  tenders  by  10  a.m. 
Nov.  16  for  Steel  Girder  Tram  Rails,  Special  Track  Work  and 
Tongues  and  Crossings.  Specifications,  &c.,  from  the  General 
Manager,  55,  Piccadilly,  Manchester. 

Chatham  Corporation  require  tenders  by  10  a.m.  Nov.  24 
for  one  year's  supply  of  Stores  and  Materials,  includmg  incan- 
descent Electric  Lainps,  &c.  Specifications  from  Borough 
Surveyor. 

Wiring,  Fittings,  &c. 

Glamorgan  County  Council  require  tenders  by  Nov.  15  for 
the  Electric  Lighting  of  the  Upper  Loughor  new  school.  Forms 
of  tender  from  the  County  Hall,  Cardift". 

Athy  (co.  Kildare)  Urban  Council  require  tenders  before 
11  a.m.  Dec.  6  for  the  electric  lighting  of  the  town  on  a  three 
years'  contract.  About  50  Lamps  of  50  c.p.  each  will  be  re- 
quired for  public  lighting,  and  it  is  estimated  that  300  private 
consumers  can  be  obtained. 

Telegraph  and  Telephone  Material,  &c. 

The  Cheshire  Lines  Committee  require  tenders  by  10  a.m. 
Nov.  24  for  one  year's  supply  of  Telegraph  Materials,  Carbons, 
Metals,  Wire,  Oils,  Pamts,  &c.  Specifications,  &c.,  from  the 
Stores  Superintendent,  Cheshire  Lines,  Warrington. 

The  Sligo,  Leitrim  &  Northern  Counties  Railvi^.w  Co. 
require  tenders  by  10  a.m.  Dec.  1  for  12  months'  supply  of 
I  Stores,  including  Telegraph  Materials,  Rubber  Goods,  ^Lead, 
Oils,  &c.     Forms  of  tender  from  the  Secretary,  Eaniskillen. 


,Ie 
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Telegraph  and  Telephone  Material,  &c. 

The  Great  Nokt}i  of  St  uti-and  ILmlway  Co.  require  tenders 
by  10  a.m.  Nov.  25  for  six  or  12  months'  supply  of  Stores,  in- 
cluding Telegraph  Material,  Ironmongery,  Rubber  Goods, 
Beltmg,  Packing,  Waste,  Oils,  &c.  Forms  of  tender  from  the 
Stores  Superintendent,  SO,  Guild-street.  Aberdeen. 

The  Deputv  Postmaster-General,  3Ielboume.  in\-ites  tenders 
until  3  p.m.  Dec.  14  for  11  sections  of  Lamp  Signalling  Trunk 
Line  Switchboard  (schedule  1,207)  for  the  Acstralias  CoMiios- 
wealth  Postmaster-General's  Department. 

Tenders  are  required  by  Dec.  7  for  the  supply  of  the  following 
articles  for  the  Austr.\lian  Common wkalth  Postmaster- 
General's  Department :  Zmcs,  Carbon  and  Manganese  Powder, 
Manganese  Chloride,  Chloride  of  Ammonia.  Porous  Pot5,  Outer 
Jars  for  Cells,  Carbon  Blocks  and  Resistance  Boxes.  ^ 
No.  1,273).  Tender  fonns,  specifications,  &o.,  from 
monwealth  Offices,  72,  Victoria-street,  London.  S.XV. 

Tenders  are  mvited  for  the  supply  of  2iU  A' 
of  15  ampere-hour  capacity,  and  a  Power  Ixvn  ' 

Apparatus  "to  the  Avstrallxn  Co.mmoxwkaltu  P. 
General's  Department.  Tender  furnis.  \r..  fn.uM  the 
wealth  Offices.  72,   Victoria-stivet,  London.  S.  a.     '1  -> 

DeputyPostnuister-Gcneral,  Perth(\\  .Austnilia),by  3p.ni.  l>ec». 

Tramway  Crossings. 

Salford   Corporation   want    tenders   for 

Crossings.     Forms  of  tender  from  the  Genoi... - 

poration  Tramways,  32,  Blackfriars-street,  Salford. 

Electric  Pumps,  &c.  .-.,,. 

The  Metropolitan  Board  of  Water  Supply  and  Sewerage, 
Sydney,  require  tendei-s  by  2  p.m.  Dec.  20  for  supply  of  three 
Centrifu^nu  Pumps  and  Electric  Jlotore,  each  to  pimip  b.JUO 
gallons  per  mmute  and  one  to  pump  lo.KH)  gallons  ixT  mmute, 
with  switch boaixls.  starters,  &o. ,  and  sp.»re  p»»rts.  SpecihcaUon, 
~     &c  ,  from  tho  Boaixls  offices,  341,  Pitt-street,  Sydney,  N.S. N\ . 
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Electric  Cables,  Transformers  and  Switchgear. 

Sydxey  (X.S.W.)  CouncLl  require  tenders  by  3  p.m.  Dec.  6 
for  33,000-volt  Outdoor  Three-phase  Transformers  and  Switch- 
gear,  with  Spares  for  12  months,  or  (alternatively)  Single-phase 
Transformers  to  be  operated  in  banks  of  three.  Specification, 
&c.,  from  the  City  Electrical  Engineer. 

Bc.'ers,  &c. 

The  N.S.W.  RAILWAYS  &  Trajiways  Departmext  require 
tenders  by  noon  Jan.  12  for  supply,  &c  ,  of  two  Water-tube 
Boilers  and  Accessories  at  Newcastle  Specifications  from  the 
Electrical  Engineer,  01,  Hunter-street,  Sj'dnej',  N.S.W. 

Freight  Car  Transferrers. 

Sydney  Harbour  Trust  Commissioners  require  tenders  by 
2  p.m.  Jan.  31  for  three  electrically-operated  Railway  Freight 
Car  Transferrers  (contract  15/30).  Specifications,  &c.,  from  the 
Commissioners'  Offices,  Circular  Quay,  Sydney,  N.S.W. 

illlllllliilllllllllllllillllllllllllllllllllllllllllllH 

TENDERS  RECEIVED  AND  ACCEPTED. 


London  County  Council. — The  following  tenders  have  been 
accepted  : — 

Collcy,  Meiklo  &  Co.,  hoating  and  ventilation  installation  at  central 
car  depot,  £1,'11).t  ;  A.  V.  (Joodwin  &  Co.,  electrical  sundries  for  asylums, 
£145.  O.s.  4d.  ;  Pojie's  Elect "ic  Lainj)  Co.,  electric  lamps  for  asvlums, 
£182.  lis. 

Rawtenstall. — The  Council  have  acce))ted  the  tender  of  Davidson 
&  Co.  for  ?..n  induced  dn^ught  f?.n  and  that  of  the  British  Thomson- 
Houston  Co.  for  a  motor. 

Pembroke  (Dcki.in). — The  Urban  Council  received  five  tenders 
(varying  from  £339  to  £o(38)  for  the  erection  of  a  coolmg  tower,  and 
that  of  W.  Beckett  &  Son  (r,t  £374)  has  been  accepted. 

Stretford.— The  tender  of  W.  T.  Glover  &  Co.  (at  £302.  3s.)  has 
been  accepted  by  the  Council  for  the  su])ply  of  cables. 

West  Bromwich.- — The  following  tenders  have  been  r.ccepted  by 
the  Corporation  : — 

Babcock  &  Wilcox,  boiic  •  and  accessories  ;  J.  Th<)iii])son,  steel  chimney  ; 
E.  Green  &  Son,  ecoiiomiscr  ;  .1.  P.  Hall  <k  Sons,  fcod  ])uiup  ;  Now  Con- 
veyor Co.,  coal  l)uiiker  ;  ,1.  Proctor  (Ltd.),  coal  elevator  ;  British  West- 
inghouse  Electric  &  Mfg.  Co.,  e.h.t.  switchgear. 

Stepney  (London). — The  Electricity  Committee  has  accepted  the 
following  tenders  : — 

K.  J'Vjstor  &  Co.,  fo-  100  tons  of  Walsall  wood  washed  beins.  at 
£1.  Is.  7d.  per  ton,  and  3,(KK)  tons  of  Ibstock  D.S.  nuts,  at  £1.  2.^.  per  ton. 
The  latter  offer  is  subject  to  a  proviso  that  the  contract  shall  terminate 
Dec.  31,  1!)1(»,  or  six  iiioiitiis  after  llic  tcrminatinn  of  war.  wliiclirver  date 
turns  out  to  lie  tlic  earlier,  and  also  to  .iny  advance  in  jiric*-  tliat  may 
COm(!  into  force  tiiioiiuii  tin  ameiidment  of  the  Price  of  (,'<>al  (Limitation) 
Act. 

Watford. — The  Council  has  accepted  the  tender  of  Connare  &  Co. 
(at  £22().  13s.  (id. )  for  wiring  tlie  ])iuii])ing  station. 

Bawnboy  (Co.  Cavan).— The  Rural  Couneil  has  accepted  the 
tender  of  the  Hivliyconiiell  F-'lectric  Light  Co.  for  the  jjublir  lighting. 

Melboirnk  (Victoki  \).  The  Council  have  r.ccepted  the  following 
tenders  : — 

Vacimm  Gil  Co.,  trnnsforniot  oil.  2h.  per  j.'allnn.  Ivlison  &  Swan 
United  Hlectric  Lijflit  <'r).,  Ferranti  Ltd..  Heast)n  Mfj;.  Co..  (u-neral 
Electric  ("o.  aid  Mrilish  WestinglioiiKC  Co.,  meterH  and  ni.d.  in<li(ators. 
W.  T.  Henley  »  Telegrapli  Wf)rks  Co..  insulated  wires  and  cables,  ll.TL  4s. 
Noves  Bros.,  twin  flexible  copper  wire,  £8.  Is.  (kI. 

The  (Council  also  authorised  the  pu'chasc  from  British  Insidalcd  & 
llelshy  Cables  of  142  e;id  connections,  f'-om  ('am|)l>ell  iV  .Sons  steel  frame- 
work for  std)  station  switcliye  ii .  from  Thonuis  Bros.  Iton  oleciric  hoist, 
from  Ingram  liros.  an  inte.^nitional  time  recorder  for  electric  supply 
station,  and  from  British  (Jenernl  Elecf-jc  Co.  10  H.v,  motor,  &c, 

Sydney  (X.S.W.) — The  following  tenders  have  l)eon  received  bv 
the  City  Couiuil  :— 

Andrew  Thomson  &  Sons,  t-nnsformcr  kioskn.  £92  e.ieh  {rrenmmfndfd 
Jor  arrf,)tntirf)  ;  (iordon  Marr  &  Sons.  £1H0  eich.  N.  (Jnthridtfo  (Ltd.). 
contact  and  suspension  Kcirs,  2-po|e  gc.fs.  £.">  cich,  S-jiole  jfcirs,  >■'.(^  eich  ; 
Lawrence  &  Hanson  l-'Jectrical  Co..  2]iolc  gears(f  hciriMlcouiilnin),  £1  .L">s. 
each,  3-polc  ^ears  { ">Ii  coupling),  £2.  17s.  e\ch  :  No.  4  gear,  2  jvlc,  £2.  .'Is., 
."l-pole,  £2.  17s.  each  (rrcomm'^ndrd  for  W  2j>olo  gears  No.  41}  coupling, 
at  £2.  3s.  each,  and  3pole  gevs.  4B  coupling,  at  £2.  17s.  each). 

Tinu*  switches  :  W.  (J.  Watson,  single  jxilc  nnil  ilouble  polo  {rrcim- 
mrttih'd  for  tirrrjitnnrr),  th''e<>-po|e,  no  tende- :  Crompton  fr.  Co..  s.  ]»olc, 
<1.  jxile.  anil  (rrr.  fur  urr<  plmin)  three  jiole;  ()\d>ri<lKe  iV  Co..  s.  pole  and 
d.  poj(>  ;   th'cc  ])olc  switches,  no  tcndc-. 

Tlic  Klectric  Li^litini;  Committ(>c  also  rccomnuMidcd  that  the  following 
material  be  ordered  luulcr  existing  contracts:  W.  G.  Wnt.ton  &  Co., 
2D,0(M»  type  C  straight  stem  insulators,  £7!)0  :  F.  S.  Loe,  12.(KM»  10.000- 
volt  straight -jiin  insul.Mors  ;  (i.OOO  lO.OOOvolt  sfain  insulators;  2.000 
3:lo<M)  volt  str.iiiihf  pin  insulators.  £4.3.'>0  :  ,\tistrnlian  (;«<nernl  Electric 
Go.,  ('..(mo  3:J,0Wvolt  strain  insidators.  £'J.2.y). 


Commonwealth  Contracts. — The  following  tenders  have  been 
accepted  by  the  Australian  Government  Departments  : — 

PostmasUrGtrtfrar fs  iMjA.,  Melbourne. — British  Insulated  &  Helsby 
Cables,  8  tons  copper  wire.  £113.  10s.  per  ton  :  Western  Electric  Co., 
3  tons  g.i.  wire,  braided,  £75.  10s.  6d.  per  ton  ;  Siemens  Bros.  Dynamo 
Works,  .50  miles  wire,  £7.  15s.  per  mile  ;  Callendcr's  Cable  &  Construction 
Co.,  100  miles  ditto  £16.  .5s.  per  mile,  4  tons  ditto  £175  per  ton  ;  McPher- 
sons  Ppy.,  g.i.  cross-arm  straps,  tie  plates,  &c.,  £1,837.  Is.  9d. 

PdHlmnstfr-flenernl'i'  iJfpl..  Sydney. — .Jas.  Paton  &  Co.,  50  induction 
coils  lis.  9d.  each,  l.CHX)  keyhole  escutcheons  Id.  each,  150  c.b.  switches 
£1.  1.5s.  each,  1.5f>  ])ilot  lamps  Is.  7d.  each  ;  British  Insulated  &  Helsby 
(Jablcs,  15cwt.  resin-cored  solder,  £9  per  cwt.  ;  Western  Electric  Co., 
200  cajrn  for  pilot  lamp  3d.  each,  1,000  ditto  for  line  lamp  £1.  Ls.  3d.  per 
100,  8,fXKj  iointinfi  sleeves  6s.  7d.  per  100,  2,000  ditto  7s.  per  100,  2,000 
ditto  7s.  7d.  jKT  100,  1.000  ditto  lis.  Id.  per  100  ;  India  Rubber,  Gutta 
Percha  &  Telegraph  Works  Co.,  5,000  copper  binders  6s.  3d.  per  100, 
15,000  ditto  7s.  6d.  per  100,  4.000  ditto  8s.  lOid.  per  100.  60,000  ditto 
2s.  IJd.  per  100,  30,000  ditto  2s.  4Jd.  ])er  100,  25,000  ditto  3s.  4id.  per 
KX>,  25,fXX)  ditto  3s.  lOid.  per  100,  60.000  copper  tapes  2s.  per  100 
.30,0(X>  ditto  2s.  9d.  per  100,  26,000  ditto  2s.  lOJd.  per  100,  25,000  ditto 
4s.  .5<1.  i)er  100.  10.000  ditto  6s.  Id.  per  100,  20,000  ditto  7s.  per  100, 
3,(KKJ  ditto  8s.  9d.  i)cr  100;  LawTcnce  &  Hanscjn  Co.,  1,000,000  steel 
staples,  5s.  jjcr  1,000. 

Pustmastrr-Geiu-ral s  Depl.,  Adelaide. — A.  .1.  Todd  &  Co.  (agents  for 
F.  B.  Cook  Co.),  5,000  jointing  sleeves  67s.  9d.  per  1,000,  5,000  ditto 
71s.  9d.  per  1.000,  5,000  ditto  90s.  4d.  per  1,000,  2.000  ditto  119s.  7d.  jjer 
l,tX)0,  .5.000  ditto  112s.  5d.  per  1,000,  5,000  ditto  32s.  Id.  jicr  1.000; 
(Jrant  Bros.,  ],(M)  gal.  .steel  spindles  Is.  .3d.  each,  12,000  ditto  Is.  each, 
1.5,0<K>  ditto  4](1.  each,  5,000  ditto  5d.  e^ch,  3,000  ditto  7'd.  each,  10,000 
ditto  4d.  each  (£71.  14s.  2d.  was  added  to  these  five  items). 

Victorian  Railways. — W.  T.  Henley's  Telegraph  Works  Co.  and  War- 
burton  Franki,  electric  lighting  material  for  Jolimont  car-repair  shop,  at 
rates  ;  Noj-cs  ]5ros.  and  Australian  Gen.  Elec.  Co.,  l.t.  switchgear  and 
instruments  for  Ballarat  and  Bendigo  workshops,  at  rates  ;  British  Insu- 
lated &  Helsby  Cables,  h.d.  copper  cable,  £108.  5s.  4d. 

Public  Works  Dcjit.,  Melbourne. — Clayton,  Joel  &  Co.,  electric  gene- 
rator, £225. 

New  Zealand  Government  Contracts. — The  Public  .Service  Tender 
Board  liave  i.ccepted  the  tenders  of  Lawrence  &  Hanson  for  3,500 
three-cynductor  cords,  £489  ;  B.  L.  Donne,  3,(XK)  B.B.  wall  telephones 
£8,2.50  (eight  tenders  received,  from  £7,900  to£10,.597);  Hughes  & 
Cossar  (lowest)  25  miles  cable,  £237  (four  tenders;  highest  £315). 


PATENT   RECORD. 


SPECIFICATIONS  PUBLISHED. 

The  foUou/ing  abslract  fom  some  of  the  specifications  receKt'.y  published  have  bun 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Prvor,  Chartered  Patent  Agents, 
70  and  12.  Ctxanccry-lane.  London.  W.C. 

Whenever  the  date  applied  tor  difjers  from  the  date  on  which  the  applitatior.  was  lodged 
at  the  Patent  0,f.cc  the  former  is  £iven  in  brackets  alter  the  title. 

1914  Specifications. 

14,146  Pickett.     Electricswitching  devices. 

14.224  Fehny.    (FabrikElelctrischerZunderGes.)    Electric  blasting  fuies  or  the  like. 

16.343  Marks.    (International  Quadruplex  Co.)    Telegraphy. 

A  system  of  "duplex  "  or  "  quadruplex  "  telegraphy  in  which  a  line  has  imprsssed 
upon  it  a  series  of  positive  pulses  to  denote  a  signal,  a  series  of  negative  pulses  to 
denote  a  signal,  and  a  series  of  positive  and  negative  pulses  to  denote  two  signals, 
means  boing  provided  to  ground  the  line  normally  and  to  open  said  ground  autc- 
m.itic.5lly  as  soon  as  one  or  other  of  the  tranrmitting  keys  arc  operated. 

18,51 1  Musso.    Transmission  of  electrical  impulses  over  telephonic  circuits  of  high  elec- 
trostatic capacity,    (Patent  of  addition  not  granted,) 
A  system  of  telephony  wherein  the  main  line  is  provided  at  each  end  with  a  home 
circuit  containing  a  battery,  a  transmitter  and  an  inductance,  the  main  Ujw  ends 
beinp  connected  at  a  point  between  the  battery  and  the  transmitter  whtreby  the 
b."  ntain  a  charge  on  the  line,  upon  which  is  superimposed  recondary  and 

'■  ■'s  induced  in  the  inductance  for  respectively  neutralising  and  cver- 

c  i,,    ,,   ,  ..  .lectroslatic  capacity  and  the  ohmic  resistance  of  the  line. 

20.714  Webb  &  Williams,    Apparstusfor  bleaching  ty  electrolysis, 

20.721  O  Ai;;      EI<-  trie  heaters  for  mining  and  for  other  purposes. 

20.89t  .4.     Electric  automatic  tumbler  switches. 

21.710  :ioN  Co.  (1913)  &  Cox.    Sparking-plugs  for  internal-CcmbusHcn 

'■:.f:.?.cj. 

22.062  Smyth,     Electric  generators  for  lighting  mcchanically-prcpelled  vehicles. 

22.19Q  !'  ^      Tic  sisals. 

23.050  KR  &  Cauntkr  (Ltd.)    Looped-in  system  of  electric  wiring  »nd 


24,498  Bki 
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2i,69: 

634 

2.636 

2.787 

2  e-i.'^ 


it  Helsby  Cables  (Ltd,)  Sc  Harrison.    Telesr»ph  systems 

■cfor, 

.'.ystems  and  apparatus  therefor,  and  more  ; 
■  '.If »"  in  tolepraph  systems  in  which  cadence  *\ 
,tch  or  transmission  of  the  signals 
-t  system,  the  chief  object  being  ■ 
;  ,-,r.d  to  allow  the  operator  to  work  at  varymt.-  si'^n.-s  ut 
aximum  speed. 


1915  Spbcifications. 
A-    Umps.    (10. 12.'14.» 


AlLISC'N  il  Ha' A-,VA\ 

TriLc-cH.     E' 

0-r,v=— ,      ..  I  utton  switches,    (23/2/14,1 

X.     Eiectiomagneticdevicesforextractingforeignsubjtanoejfrctn 
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9.S09  Wa 

9,e^^ 

10.05^ 
10.251 
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Amp  stands.    (13/7/14.1 
controlling  lift  or  othw  motors. 


cicrs,"   (Additior,  to  19,S06,'14.) 
St  Murray,    Switch  derlces  for  car-Iijhtlnc  and  like 
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FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Barrow-in-Furness.— The  accounts  of  the  electricity  supply  depart- 
ment for  the  year  ended  March  31  show  total  capital  expenditure 
£158,480  (increase  £19,308). 

.  Eevenue  was  £26,584  (compared  with  £20,148  in  2)r;svious  year), 
working  costs  were  £13,867  (£11,460),  leaving  gross  profit  £12,717 
(£8,688).  Interest  required  £3,658  (£3,174),  sinking  fund  £5,896  (£5,000), 
and  net  profit  was  £3,162  (£513).  Average  ])rice  obtained  (for  all  pur- 
poses was  r742d.  (2-272d.),  and  total  costs,  exclusive  of  capital  charges, 
were  0-925d.  (l-321d.).  Units  generated  were  4,498,191  (2,679,985)  anA 
sold  3,597,410  (2,081.317).  Maximum  load  was  2,285  kw.  (1,322  kw.), 
and  load  factor  17-97  (17-99)  per  cent.  Total  connections  arc  equal  to 
190,647  (132,929)  30- watt  lamps. 

Mr.  H.  R.  Bmnett  (borough  electrical  engineer)  says  in  his  report  that 
although  large  extensions  of  plant  and  mains  were  only  completed  early 
in  1914,  the  conclusion  of  an  agreement  in  October  last  with  Messrs. 
Vickeis  for  supply  to  their  naval  construction  works  made  it  necessary  to 
proceed  at  once  with  further  large  additions  to  the  plant  and  mains,  and 
the  following  plant,  &c.,  has  been  purchased  in  connection  with  this  and 
other  supplies  :  2,000  kw.  turbo-alternator,  with  switchgear,  &c.,  by 
British  Thomson-Houston  Co.,  condensing  plant  and  exhaust  and  circu- 
lating pipes  by  Cole,  Marchent  &  Morley  ;  water-tube  boiler,  with  mider- 
feed  mechanical  stokers,  capable  of  evaporating  about  30,000  lb.  of  water 
pet  hour,  by  Stirling  Boiler  Co.  ;  economiser  by  Messrs.  E.  Green  &  Son ; 
steam  and  feed  pipes  by  Messrs.  Alton  &  Co.  The  erection  of  the  turbo- 
alternator  was  sufhciently  completed  to  enable  this  machine  to  be  run  on 
the  supply,  for  the  first  time,  by  March  12,  only  4i  months  from  the  date 
when  the  committee  authorised  the  extensions,  and  Mr.  Burnett  thinks  it 
constitutes  a  record  for  an  extension  of  that  size  in  a  municipal  electrical 
undertaking.  Various  repairs  and  renewals  of  plant  were  also  carried  out. 
The  most  important  extensions  of  niains  were  the  extensions  of  thee.h.t. 
main  from  the  Furness  Railway  locomotive  works  to  Messrs.  Vickcrs' 
high-level  bridge  and  Bridge-road  sub-stations.  The  further  extension  of 
these  mains  from  the  electricity  works,  via  Buccleuch-street  and  Bridge- 
road,  to  Messrs.  Vi^kers'  Bridge-road  sub-station  has  also  been  com- 
pleted. The  total  length  of  mains  laid  during  the  year  was  9-3  miles, 
which  is  considerably  in  excess  of  any  preceding  year.  The  150  kw. 
rotary  converter  and  switchgear  erected  at  the  locomotive  works  sub- 
station resulted  in  a  great  improvement  in  the  regulation  of  the  supply. 
E.h.t.  switchgear  has  been  installed  at  the  High  Level  Bridge  sub- 
stations, where  Messrs.  Vickcrs  have  installed  two  500  kw.  rotai-y  con- 
verters, also  at  the  Bridge-road  sub-station,  where  one  500  kw.  rotary 
converter  has  been  completed.  Provision  has  been  made  in  each  of  these 
sub-stations  for  three  500  kw.  machines,  and  these  will  be  completed 
during  the  present  year.  At  the  sewage  pumping  station  one  150  k.v.a. 
static  transformer  has  been  installed,  and  practically  the  whole  of  the 
pumping  at  these  works  has  been  done  by  electricity  since  November  last. 
At  the  Abbey  sub-station  a  balancing  transformer  and  switchgear  have 
been  installed.  In  Michaelson-road  all  the  arc  lamps  have  been  re- 
placed by  500  watt  half-watt  lamps,  and  on  the  promenade  at  Vickers- 
town,  300  watt  half-watt  lamps  are  in  use.  The  demand  for  apparatus 
on  hire  continues  to  make  steady  progress,  and  there  is  no  doubt  that  the 
large  increase  in  output  for  domestic  purposes  is  attributable  to  the 
educational  and  other  works  carried  out  in  this  department,  whose 
usefulness  would,  however,  be  greatly  increased  by  the  opening  of  a  show- 
room in  the  centre  of  the  town.  Costs  per  unit  show  a  total  reduction  of 
0-396d.,  or  .30  per  cent.,  and  cost  of  coal  per  unit  was  reduced  0-125d., 
although  the  average  price  paid  for  coal  increased  from  13s.  7-|d.  to 
148.  4d.  per  ton.  The  department  is  contributing  directly  and  through 
the  rates  £1,210  per  annum  to  the  vevrieus  funds  of  the  borough.  £951 
has  been  expended  on  the  purchase  of  meters  and  other  work  of  a  capital 
nature.  A  large  proportion  of  the  management  expenses  included  in  the 
revenue  account  was  also  incurred  upon  capital  work.  A  further  large 
increase  in  the  cost  of  coal,  &c.,  must  be  anticipated,  but  a  further  pheno- 
menally large  increase  in  output  during  the  current  year  is  assured. 

Birkenhead. — The  accounts  of  the  tramways  department  for  the 
year  ended  March  31  show  tot?.l  capital  expenditure  £373,545  (in- 
crease £2,448),  of  which  £230,333  is  outstanding. 

Revenue  was  £65,785  (against  £68,(508  in  previous  year),  working  ex- 
penses were  £39,467  (£41,392).  interest  required  £12,018  (£11,993)  and 
sinking  fund,  &c.,  £9,760  (£9,499),  and  the  net  profit  wa.s  £4,500  (£5,712). 
Average  total  revenue  per  car-mile  was  13-05d.  (12-65d.),  and  working 
expenses,  including  power,  were  7-83d.  (7-63d.).  Average  ordinary  fare 
charged  per  mile  was  0-66d.  Passengers  carried  were  14,822,697  (against 
15,167,958),  car-miles  run  1,209,117  (1,300,717),  and  units  used  2,341,009 
(2,672,599). 

Mr.  Cyril  Clarke  (tramways  manager)  says  in  his  report  the  net  profit 
has  only  been  exceeded  once  in  the  history  of  the  undertaking,  in  spite  of 
the  difficulties  caused  by  men  leaving  to  join  the  Colours  and  to  do  muni- 
tions work.     Up  to  March  31  £1,157  was  paid  to  relatives  of  men  serving 
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in  H.M.  Force.s  and  £74  in  war  IxmuM^s  to  f-n  "" ..  i^om  profiU 

during  the  14  yearn  tho  tramwayH  have  U.-f  ,.,n  have  bwn 

approximately  £310,346.     There  have  been  no  ^leriuiu  «ceid«nU  daring 

the  year.  .         ^^ 

Edinburgh.—  The  accounts  of  the  electric  lighting  department  for 
the  year  ended  May  15  .show  total  capital  expenditure  £l.U."j,I67 
(increase  £45,610),  of  which  £.555,053  ha.s  been  repaid. 

Revenue  was  £133,799,  and  wo'-king.  nii.<K:ellancou«  and  special  expra- 

diturc  amounted  to  £75,569,  leaving  groi«  profit  ' '-  _' "        '"  ^boc« 

brought    forward    from    previou.s    year    (£3,8:U)  -mte-i 

towards  relief  oi  rates,  and  the  gros'   i)rofit  {i..',H.2:it))  an  '.akm 

from  reserve  were  required   to    meet  interest,  £17,515,  c ,n  V> 

liquidation  of  debt  £44,129,  and  income  tax  £2,762.  The  reserve  fond 
now  amounts  to  £107,049.  Unit.s  generated  were  21,6.''  ■■  riUMt 
22,796,547  in  prc\-ious  year,  and    .sold    17,87.j,406    (18. '•  Th« 

reduction  is  more  than  accounted  for  by  decreases  of  751, luj  la  street 
and  .stair  lighting,  and  .566,822  in  p-ivate  lighting. 

Marylebone  (London).— The  revenue  account  of  the  electric  supply 

department  for  the  qur.rter  ended  June  30  shows  revenue  £34>,l8i> 
(compared  with  £37,425  in  the  corresponding  quarter  of  1914). 

After  providing  for  workmg  and  general  expenses  the  credit  balance  waa 
£15,872  (against  £17,306). 

The  report  of  the  Electric  Supply  Committee,  presented  with  the  re- 
venue account  at  last  week's  Council  meeting,  states  that  units  sold  were 
3,067,675  (decrease  9-6  j)er  cent,  compared  with  the  corresponding 
quarter  of  last  year).  Of  the  expenditure,  £16.873  (against  £1.5.716). 
£1,092  was  special  war  expenditure.  Total  costs,  other  than  capital 
charges,  were  l-318d.  (Mild.)  per  unit  sold.  Almost  every  item  of 
expenditure  was  adversely  affected  by  the  abnormal  cost  cf  labour,  raw 
materials,  &c.  The  net  cost  of  the  sales  and  publicity  department  wa« 
£216  (against  £844).  In  December,  1913,  it  was  decided  that  inquiries 
received  by  the  department's  representatives  for  installatiim  works 
should  be  passed  on  to  an  appointed  district  contractor,  the  district  con- 
tractors on  their  part  undertook  to  purchase  supphes  from  the  CounciL 
Purchases  of  stores  from  the  department  by  contractors  have  been  com- 
paratively small,  the  advantages  arising  out  of  the  arrangement  have  not 
been  fully  realised.  It  has  led  to  the  impression  that  the  department 
recommend  the  contractor  and  take  resjKjnsibility  for  the  work.  From 
the  departments  own  point  it  is  desirable  that  this  impression  be  re- 
moved, and  the  committee  have  given  instructions  that  in  future,  other 
tfian  in  very  exceptional  cases,  the  department  s  representatives  arc  not 
to  name  a  contractor  when  customers  require  installation  works  carried 
out,  but  to  leave  customers  to  select  their  own  contractor. 


COMPANIES'  MEETINGS  AND  REPORTS. 


Western  Telegraph  Co.  (Ltd.) 

The  eighty-second  ordinary  general  meeting  was  heKl  on   Wevinosttay, 
under  the  presidencv  of  Sir  .Iohn  ^^'oL^"E  Bakry.  K.C.B. 

The  SECRETARY  (Mr.  E.  Steer  Hodson)  having  read  the  notici«  con- 
vening the  meeting. 

The  CHAIR.MAN  siid  :      Gentlemen,    the    message    rect'ipis    have 
afforded  an  additional  revenue  of  nearly  £74.00<>  for  the  pt>ri 
review,  wliich  inchuled  eleven  eventful  nuuitb.s  <f  war  with  it.^ 
stoppage  In  the  case  of  our  Company  of  telegraphic  traffic  with 
Germany  and  Austria.    The  closing  of  these  .«;i>urces  of  revenue 
ever,  so  far  been  compensated  by  increased  e  irnings  due  to  the  oblii:>«tory 
use  of  plain  language  enforced  by  the  .seveial  (nnerniuents  under  whonj 
we  work.     These  restrictions  were  latterly  nuulifitHl.  p -ini.-ision  havni;.; 
been  given  in  the  i^irly  part  of  this  year  for  the  use  of  certain  w.  " 
codes  w=tli  South  Anierieau  countries,  whieh  ha.-;  Ihh'U  much  ap;  ; 

by  the  teleg'aphing  i)ublic.  (\)ngestion  of  lines  lK\vond  tliis  Coniptuiya 
system  necessitated  the  susjiension  on  the  5th  .\ug\ist  last  year  of  "de- 
ferred "  and  ••  week-end  "  telegranis.  The  former  were  reintroduced 
on  1st  October,  1914.  and  advantage  was  quickly  tiken  of  the  restoration 
of  t  iiis  facility.  Xo  damage  to  t  he  Company's  eal>les  has  been  e.tjK-rienc«d 
in  consequence  of  tile  war.  The  sect iojis  in  North  1 
interrupted  bv  normal  circumstances  for  four  mor,- 

exceptional  conditions  then  anil  there  prevailing,  our  cable-rcpau"- 
ing  steamer  was  (uiable  to  attemjit  their  restoration  until  March  List. 
Cinnmunication  during  the  interruption  was  maintained  with  the 
Northern  States  of  Brazil  by  the  Brarilian  Government  landlines.  The 
seneral  exjienses  show  a  decrease  of  neirly  £9.CW.  principally  due  to 
rinee  causes,  the  first  being  the  oeoupation  of  -uir  own  offices  and  staff 
quarters  at  Buenos  Aires  and  .MontevidiH\  thus  etfivting  a  considerable 
saving  under  the  head  of  rent.  The  second  was  our  inabiliity,  owing  to  the 
war.  t^ci  obtain  the  usual  animal  supply  of  forms  and  stationery-  until  aftex 
tlio  elo.-e  of  our  financial  year.     The  third  cau.se  was  the  fall  in  the  value 
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of  the  Brazilian  milreis,  which  affected  all  our  payments  in  that  currency. 
There  was  also  the  very  considerable  decrease  of  over  £40,000  in  the  cost 
of  the  maintenance  of  the  cables,  but  income  tax  was  higher  by  close  on 
£15,000.  I  feel  sure  that  the  shareholders  will  endorse  the  action  of  the 
Directors  in  subscribing  to  the  War  Relief  Funds. 

After  providing  £32,747  for  debenture  stock  interest,  and  £3.3,348.148.9d. 
for  income  tax,  there  remains  a  balance  of  £578,273.  10s.  9d.,  to  this  is 
added  the  sum  of  £33,157.  9s.  8d.  brought  forward  from  June  30,  1914, 
making  a  total  of  £011,431.  Os.  .5d.  Three  interim  dividends,  amounting 
to  £93,5(58.  10s.  have  been  paid.  £1.50,000  has  been  applied  towards  the 
reduction  of  the  amount  of  capital  expenditure  in  excess  of  the  share 
capital  and  debenture  stock  issued.  £1.50,000  transferred  to  the  general 
reserve  fund,  £30,000  to  the  land  and  Ijuildings  depreciation  f-ind,  and 
£50,000  to  the  provision  on  account  of  investment  fluctuations.  The 
directors  now  r(!Commend  the;  declaration  of  a  final  dividend  of  3s.  per 
share,  making,  with  the  interim  dividcnd.s,  a  total  dividend  of  6  per  cent, 
for  the  year  ;  also  the  payment  of  a  bonus  of  2s.  per  share,  both  free  of 
income  tax,  which  together  will  amount  to  £51,982.  lOs.,  leaving  a 
balance  of  £85,880.  Os.  5d.  to  be  carried  forwarrl.  This  is  considerably 
larger  than  usual,  but  our  message  revenue  for  the  current  \-ear  since 
July  1  last  shows  a  decrease  of  over  £25,000  and  it  is  not  yet  known 
whether  and  to  what  extent  tho  propo.scd  taxation  of  profits  will  affect 
th(^  Company. 

Before  moving  the  formal  resolution.«i  1  must  mention  that  very  great 
difficulty  lias  been  experienced  in  restraining  the  younger  members 
amongst  our  technically  trained  staff  from  joining  the  fighting  forces  of 
the  Empire,  but  thej'  have,  with  a  few  exce])tions,  accepted  the  ruling 
of  the  Army  Council  that  they  are  best  serving  their  country,  being 
specially  trained  men,  with  technical  knowledge  and  experience,  in  remain- 
ing at  their  posts  an<l  carrying  on  the  work  of  state  and  commercial 
telegraphic  communications.  It  will  interest  you  and  our  staff  to  know 
that  a  letter  was  recently  received  from  the  War  Office  stating  that  tlie 
Council  fully  reaUse  the  imjxjrtance  of  the  Wf^rk  on  wliich  the  emj)ioyees 
of  the  Company  are  engaged,  and  ap])reciate  the  efforts  wliich  are  being 
made  by  them  in  the  present  emergency.  The  Council  wishe<l  the  staff 
to  know  tliat  it  is  fuUj'  recognised  that  they  in  carrying  out  their  important 
duties  promptly  and  efficiently  arc  doing  their  duty  for  their  Kinii  and 
Country  ecjually  with  lliose  who  liave  joined  tiie  Army  for  service  in  tlie 
field.  I  now  move  the  a(lo))lio!i  of  the  rejjort  anil  accounts  and  the 
dei!larati(m  of  the  diviilend  and  bonus  therein  set  out. 

The  DEI'UTY-CHAIK.MAN  (Kir  John  Denison- Tender.  K.C.M.C.) 
seconded  the  motion,  which  was  carried  unanimonsly. 

Tho  retiring  Directors,  the  Right  Hon.  \iscotint  Middl«'tt>n,  Sir  Albert 
.J.  Lep])OC  Cai)])el,  K.C.T.E..  aiul  Mr.  John  (Jeorge  (Jriflfiths,  and  the 
auditors,  Messrs.  Deloitte.  I'jender,  (Iriffiths  &  Co.  and  Jlessrs.  Gane, 
Jackson  ,Jefferys  &  Freeman,  were;  re-elected. 

A  cordial  vote  of  thanks  to  the  chairmau,  directors  and  staff  terminated 
the  ])joceedings. 

West  India  &  Panama  Telegraph  Co.  (Ltd.) 

The  fiovcnty-seventh  ordinary'  general  meeting  was  held  on  Wednesday, 
Sir  Alexamikk  Fkeeman  Kino,  K.C.B..  presiding. 

The  SECKETARA'  (Mr.  .F.  Win.ser)  read  tlie  notice  convening  the 
meeting  and  the  auditors"  re)ir)rt. 

The  CMAIHM.W  said:  Our  chairman  is  under  medical  treatment, 
and  is  unable  to  attend.  .\t  our  half-yearly  meeting  last  May  the  chair- 
in  an  referred  to  the  unusual  conditions  untler  whiili  we  were  obliged  by 
force  of  circumstances  to  carry  on  oui  enter|)rise,  ami  mentioned  that 
in  order  to  (■oni])ly  with  the  requirements  of  tlie  Home  and  the  Colonial 
Go\-ernnuiits  it  had  been  necessary  to  keep  our  stations  open  day  and 
niirlit,  instead  of  duriiii.'  the  f)rdinarv  V)nsiness  hours  in  normal  times,  thus 
incurring  considerable  extra  outlay.  Thi.s  additional  outli-y  is  relh'ettHi 
in  the  accounts.  Additional  exjjcnditurp  amounts  to  more  tlian  £7.0<HI. 
As  a  partial  set-olT,  the  expenses  attending  maintenance  of  cables  an' 
much  below  thv  average.  When  the  sjecial  services  we  are  now  ren<ler- 
ing  to  the  Cov  ernnient  are  no  louL'cr  net  essary  it  is  our  intention  to  ajipiv 
to  the  authorities  for  such  refund  in  respect  of  the  o\ertime  ns  they  may 
deem  reasonable.  The  increase  in  tho  cost  of  renewal  of  instruments  is 
exeept'icmal,  and  not  necessarily  of  n  recurring  nature.  I  will  coiMhule 
by  suggestini;  that,  with  yoiir  sanction,  the  company  should  suhsrrile 
.50  guineas  to  the  fund  whi<  h  is  being  raisefl  und«T  the  auspiei-s  of  the 
Wecretarv  of  Stale  for  the  ('ol<mii>s  to  jirovide  for  the  eomfort  and  welfare 
of  thosi^  men  who  haxc  conn-  from  the  West  Indies  to  the  Moth«»r  (  onntry 
in  order  to  join  the  new  armies.  1  now  njo\e  the  adoption  of  the  n'|Hirt 
and  afcounts.  and  the  declaration  of  the  dividends  therein  set  out. 

iMr.  HAP>l:^  WIL1J.\M  IMKKS  secon<l-«l  the  resolution,  which  w.is 
carried  unaniniously. 

.Mr.  S.  1*.  ;\1).\.MS  inquired  whether  the  Marconi  --tnliou.  whieh  hi- 
read  in  the  news[)apers  a  few  days  ago.  liad  been  established  nl  St.  Luein. 
would  be  in  connection  with  the  company  or  opposed  to  it.  and  whether 
it  was  lil<cly  to  affect  the  company's  ineome. 

The  CH.\II!.M.\N  :  So  far  as  i  understantl.  the  work  of  that  wirelpss 
station  will  not  interfere  with  the  work  <if  this  company  in  any  way. 

,\  vole  of  thanks  to  the  (  hairman.  tliiettors  and  stall  ,il  Ikhuc  and 
abroad  liryught  the  proceedings  to  a  close. 


AMAZON    TELEGRAPH    CO.  (ITD.)— For    fh.    ^..n    .n.i..i      i,         ■•  •' 
gross  rexemie  anKniuls  to  l'.'.7.933  and  the  working  i  \)«e!i-.  -  t. 
After  'in.vulini:  £2lVSSS  for  debenture  uiteiest   and  fuikini:  tuii.i   ii.ere 
remains  £1(.»7,  which,  added  to  £5,840  brought  forward,  makes  the  balance 
to  be  caiTicd  forward  to  next  year  £5,947. 


AUCKLAND  ELECTRIC  TRAMWAYS  CO.  (LTD.) — Mr.  C.  G.  Tegetmeier, 
who  presided  at  the  meeting  on  Monday,  said  that  was  the  first  time 
since  the  company  started  electrical  running  in  1902  that  they  had  not 
been  able  to  ]X)int  to  an  increase  in  revenue  over  that  of  the  preceding 
year ;  but  the  war  had  affected  their  business  in  Auckland.  The  ac- 
counts covered  a  period  of  11  months  of  war  time,  and,  closely  following 
upon  the  outbreak  of  war,  there  was  a  noticeable  general  decline  on 
traffic.  The  total  traffic  receipts  amountetl  to  £267,793,  a  decrease  of 
£3,908.  The  whole  of  the  decrease,  however,  was  in  respect  of  their 
motor  omnibuses,  the  receipts  from  the  tramways  being  a  few  hundred 
pounds  more  than  in  the  preceding  year.  Thej-  had  restricted  construc- 
tion expenditure  to  work  that  was  immediately  neces.sary,  and  they  were 
still  jjursuing  tliat  policy,  but  a  time  came  when  it  was  false  economy  to 
postjione  reconstruction,  and  it  was  essential  that  their  renewals  account 
should  Ix-  adequate  to  meet  the  expenditure  when  the  need  for  it  arose. 
Out  of  la.st  years  revenue  they  were  allocating  £22,500  to  renewals  and 
depreciation  account.  The  balance  available  for  distribution  was 
£59.280,  or  £1,221  less  than  in  1914.  The  dividend  on  the  preference 
shares  was  unaltered  at  £9,000,  and  the  directors  propo.scd  to  pay  the 
same  dividend  of  Is.  7d.  per  share  for  fh^  year  on  the  ordinary  shares,  but 
they  j)ro])osed  to  pay  it  less  tax  instead  of  tax  free,  as  they  had  done  for 
the  past  three  years.  The  company  had  to  ])ay  English  income  tax  upon 
the  whole  of  its  profits,  notwithstanding  the  fact  that  its  profits  were 
earned  exclusively  in  New  Zealand,  and  were  hea\ily  taxed  there.  That 
was  one  of  the  many  anomalies  in  connection  with  income  tax  law  that 
prcs.sed  very  hardly  upon  ';ompanies  such  as  theirs,  and  which  in  its 
ultimate  effect  must  be  detrimental  to  the  interests  of  the  State. 

DELAGOA  BAY  DEVELOPMENT  CORPN.  (LTD.)— It  was  announed  at 
the  recent  meeting  that  of  the  capital  expenditure  duruig  the  year 
£1,884  was  sj)ent  on  the  electric  tramways  undertaking.  The  instal- 
lation of  additional  electric  ])owor  plant  was  absolutely  necessary,  as  the 
demand  for  power  still  showed  signs  of  increasing,  and  the  expenditure 
was  unavoidable  if  the  present  and  future  requirements  in  that  direction 
were  to  be  met  with  safety.  Expenditure  of  that  description  must  be 
made  in  a  concern  carrying  on  a  business  such  as  theirs,  but  they  would 
not  spend  more  than  they  could  help. 

EDISON  &  SWAN  UNITED  ELECTRIC  LIGHT  CO.   (LTD.)— For  the  year 

ended  .luiie  311.  after  ])roviding  for  interest  on  l)oth  classes  of  debenture 
stock  and  depreciation  upon  freehold  properties  and  plant,  the  net  profit 
is  £14.14(i.  17s.  lid.,  which,  added  to  £5.731.  18s.  4d.  brought  forward, 
makes  a  total  of  £19,878.  16s.  3d.,  which  the  directors  propose  to  deal 
with  by  transferring  £15,000  to  reserve  account  and  carr\-ing  fon^ard  the 
balance   of   £4.878.    16s.    3d.     The   rejjort    .states   that  "it    is   ab.«olutely 
essential   in   the   interests  of  the   company  that   a   substantial   reserve 
account  be  created,  and  for  tlvis  rea.son  the  directors  legret  that  they  are 
unable  to  recommend  payment  of  a  dividend  upon  the  shares.     The 
increa.'^cd  turnover  of  the  business,  coupled  with  the  rise  in  the  cost  of  all 
raw  materials  and  lalx)ur,  have  severely  taxed  the  capital  resources  of  the 
company  diunng  the  year,  and  additional  working  capital  is  required  in 
consequence.     This  can  only  l>e  provided  out  of  profits,  and  therefore  the 
directors  recommend  the  allocation  of  the  amount  standing  to  credit  of 
profit  and  loss  as  above.     Marked  progress  has  been  made  during  the 
year,  and  the  results  would  probably  have  been  .still  more  satisfactory 
had  it   not    been  for  the  abnormal  ri.se  in  the  price  of  raw  materials, 
lalxiur  anfl  carriage.     Whilst  on  the  engint>ering  side  of  the  works  this 
extra  cost  has  Iwen  jiartially  met  by  a  corresponding  rise  in  selling  values, 
the  lamp  side  of  the  works  has  been  materially  affected,  and.  it  b»>ing 
impossible  to  raise  the  selling  price  of  drawn  wire  lamps,  the  increased 
cost  of  manufacture  has  materially  reduced  the  jirofit  on  sales.     In  spite 
of  th  ■  dirtieultics  atteniling  the  shipment  of  goods  for  abroad,  the  directors 
are  jileased  to  report  that  the  export  business.  ])articularly  to  the  British 
colonies  and    India,   has  shown  a   marked   iiu-rease.  and   they  look  for 
considerable  (h-velopuunt   in  this  direction  when  times  become  normal. 
A  re.«olution  will  be  submitted  to  the  meeting  for  election  to  the  board  of 
Mr.  John  Ooss. 

UNITED  ELECTRIC  TRAMWAYS  CO.  OF  CARACAS  (LTD.)— For  the  ye«r 
i-nded  .lune  iUi  the  disposiil>le  balance  (mdudnig  £1.'2(K>  brought  forward) 
wa.-<  £1.5,749.  out  of  whi.h  tho  directors  recommentl  a  dividend  for  the 
year  of  7  per  cent,  and  a  l>onu6  of  l\  per  cent,  (less  tax),  leaving  £1.2S>9  to 
)h'  carried  forwani.     The  profits  of  the  local  company  have  been  advcrs«dy 
affeete<I  b;  the  Europi-an  war.  and  it  only  requires  the  re-estabhslui»ent  of 
jieace  to  enable  the  com]iany  to  resume  its  ])ros]ierons  career.     The  local 
comjNiny.  after  ]>roviding  for  niortgag<>  interest  jtayable  to  thL-*  c<inn»«ny 
(£l(t.2(X>)  and  pro\  iding  for  reserve  and  renewal  funds  and  p<»yiii 
dend   ihe  whole  of  the  Iwlance  of  the  jirofits.  carry  forwaril   ; 
amount  as  in  previous  year  (Bs. 539. 809. 22).     The  j)ercentage  of  operat 
ing  exjMMises  is  51  -38.  or  310  jhu  cent,  more  than  the  previous  year,  one  t.i 
the  larger  mileage  nui  with  less  receipts. 

UNITED  RAILWAYS  INVESTMENT  CO    (LTD.)— In  the  report  for  the 

yo.ir  to  .lune  M\  it  is  j«tateti  that  the  I'lttsburgh  district  has  fully  <    ■  d 

fn>ni  the  elTeets  of  w.ir  «lepre»ssion.     The  Duquiisne  Light  Co.  h.  1 

the  c<H«t  of  the  production  of  electrical  energy  by  adding  e.\teu9»\e  «u<l 

lip  lo  (l.lte  >i|il|piiient . 

VERA  CRUZ  ELECTRIC  LIGHT.  POWER  &  TRACTION  (LTD.).— The  ne* 
proht  for  1914  ni  Mexico  amounted  to  .S486.t'>57  (Mex.).  an  uicrea*e  of 
^"  -.754.     T  Tied  at  ('  ■       '        '  .  '     "  -t 

.ir«».  aft  I  -es  atvd  ■  O. 

but.      '  lit  .i\y  lo^i»  in  cikchai''  c 

of  pi  .i.cd  to  £1.02t>.  to  wl.  :      .      .  .hP 

brought  forward  of  £12,997,  making  £14,017,  which,  owing  to  tic  {MreMOt 
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conditions  in  Mexico,  the  directors  propose  to  carry  forward.  The 
directors  report  that,  notwithstanding  the  continued  pohtical  disturbance 
in  Mexico,  the  property  of  the  company  has  suffered  no  damaj^e.  The 
supply  of  power  from  the  Puchla  iVamway  Lif^lit  &  Power  (Jo.  com- 
menced in  January,  1915,  and  practically  the  whole  of  the  company's 
power  is  now  obtained  from  that  company.  The  extension  of  the  tram- 
way system  has  now  been  completed  and  is  working  satisfactorily. 


NEW    COMPANIES,    MORTGAGES  AND 
CHARGES,  &c. 


NEW  COMPANIES. 

W.  J.  ADDISON  (LTD.)  (141,989).— Reg.  Oct.  29,  capit-al  £1,000  in  £1 
shares,  to  carry  on  the  business  of  ironfounders,  electrical  and  mechanical 
engineers,  manufacturers  of  agricultural  and  other  machinery,  &c. 
Private  company.     Reg.  office,  9,  Broadway,  Streatham,  S.W. 

ARMY  &  NAVY  MFG.  AIRCRAFT  (LTD.)  (142,026.)— Reg.  Nov.  3, 
capital  £100  in  £1  sha^-es  to  manufacture  and  deal  in  aerial  conveyances 
and  aircraft  of  all  kinds,  and  to  carry  on  the  business  of  mechanical  and 
electrical  engineers,  tube  makers,  metallurgists,  &c-.     Private  company. 

EDOUARD  DUBIED  &  CO.  (LTD.)  (142,049.)— Reg.  Nov.  5,  capital 
£20,000  in  £1  shares,  to  carry  on  in  the  U.K.  or  elsewhere  the  business  of 
mechanical  and  metallurgical  engineers,  machinists,  tube  makers,  manu- 
facturers of  steam,  electrical  and  other  engines,  &c.  Private  company. 
First  directors  are  P.  E.  Dubied,  J.  S.  King  and  E.  A.  Dubied. 

HADARS  (LTD.)  (142,017.)— Reg.  Nov.  2,  capital  £2,000  in  £1  shares, 
to  carry  on  the  business  of  mechanical,  electrical  and  general  engineers, 
machinists,  tool  makers,  manufacturers  of  and  dealers  in  machiiies, 
machine  tools,  motors,  motor  cars,  airships  and  flying  machines,  india- 
rubber  manufacturers,  &c.  Private  company.  Reg.  office,  8,  St. 
George's-terrace,  Brearley-street,  Birmingham. 

M.  HOWLETT  &  CO.  (LTD.)  (142,019.)— Reg.  Nov.  2,  capital  £20,000 
in  £1  shares,  to  carry  on  the  business  of  manufacturers  and  vendors  of 
incandescent  and  other  gas  burners,  electrical  smidries,  workers  in  porce- 
lain and  general  brassfounders  formerty  carried  on  as  M.  Howlett  &  Co. 
Private  company.  First  directors  are  A.  Rose  and  W.  Bellamy  (both 
permanent).     Sceretarj%  T.  Harrison,  46,  Albion-road,  Handswoi'th. 

LONDON  &  BURMESE  WOLFRAM  CO.  (LTD.)  (141,961.)— Reg.  Oct.  27, 
capital  £40,000  in  £1  shares  (10,000  cumulative  part  preference),  to 
acquire  any  mines,  mining  rights  and  metalliferous  land  in  Burmah  or 
elsewhere,  to  crush,  quarry,  smelt,  calcine,  refine  and  prepare  for  market 
wolfram  ore,  metal  and  mineral  substances  of  all  kinds.  Private  com- 
pany.    Secretary,  E.  J.  Hayman.      Reg.  office,  18,  St.  Swithin's-lane,  E.G. 

MOTOR  ENGINEERING  CO.  (NOTTINGHAM)  (LTD.)  (141,963.)— Reg. 
Oct.  26,  capital  £200  in  £1  shares,  to  take  over  the  business  of  a  motor 
engineer  and  munition  maker  carried  on  by  E.  Burton  as  Welton  &  Co. 
and  the  Electric  Power  Co.  Private  company.  E.  Burton  is  sole  per- 
manent director.  Secretary,  H.  Harris.  Reg.  office,  2,  King-street, 
Nottingham. 

TELEPHONE  MFG.  CO.  (LTD.)  (142,023.)— Reg.  Nov.  2,  capital 
£25,000  in  £1  shares  (10,000  7  per  cent,  cumulative  preference),  to  take 
over  business  carried  oh  by  F.  T.  Jackson  as  the  Telephone  Mfg.  Co.,  to 
carry  on  the  business  of  making,  selling,  hiring  out,  erecting,  maintaiiiing 
and  w'orking  (.so  far  as  they  lawfully  can)  private  and  other  telephones 
and  telegraphs,  &c.  Private  company.  F.  T.  Jackson  is  permanent 
governing  director.  Reg.  office.  Hollimrsworth  Works.  Martell-road,  W. 
Dulwich,  S.E. 

MORTGAGES  AND  CHARGES. 

ELECTRICAL  OIL  REFINING  CO.  (LTD.)— At  Sept.  10  capital  was 
£5,000  in  £1  shares.  4,375  shares  taken  up  and  £882  paid.  £3,493 
considered  as  paid.     Mortgages  and  charges  :  Nil. 

ELECTRO-FLEX  STEEL  CO.  (LTu  )— Issue  on  Oct.  26,  1915,  of  £200 
debentures,  part  of  series  of  which  particulars  have  already  been  filed. 

MAXIM  LAMP  WORKS  (LTD. )— Debenture  dated  Oct.  18,  1915,  to 
secure  £500,  charged  on  company's  undertaking  and  property,  present 
and  future.     Holders,  Imperial  United  Lamp  Co. 

W.  A.  &  R.  J.  JACOBS  (LTD.)— Particulars  of  £1,000  debentures 
created  Oct.  23,  1915,  have  been  filed,  amount  of  present  issue  beuig  £300 
Property  charged,  company's  jiroperty,  present  and  futuri-.     No  trustei  s 

RECEIVERSHIP. 

BRITISH  ELECTRIC  AUTOMATIC  MACHINES  (LTD.)— D.  Johnston.  1, 
Broad-street-place,  E.C.,  ceased  to  act  as  receiver  or  manager  on  Oct.  14, 
1915. 

JOHNSONBILLINOrON  ELECTRICITY  METERS  (LTD.)--Notice  of 
appointment  of  J.  J.  Urc,  Albion  House,  New  Oxford-street,  W.,  as 
receiver  on  Oct.  15,  1915,  under  powers  contained  in  debentures  dated 
May  21  and  23,  1913,  has  been  tiled. 

NORTH-EASTERN  ELECTRIC  SMELTING  CO.  (LTD.)~Notice  of  appoint  ■ 
ment  of  R.  Teraperley,  Milbum  House,  Newcastle-on-Tyne,  as  receiver 
on  Oct.  26,  under  powers  contained  in  mortgage  dated  April  16,  1915,  has 
been  fikid. 

STANLEY  GOODWIN  &  CO.  (LTD.)— Notice  of  appointment  of  F.  H. 
Hardwicke,  Sutherland -chambers,  Stoke-on-Trent,  as  receiver  on  Oct.  22, 
under  powers  contained  in  first  mortgage  debentures  dated  March  10. 
1915,  has  been  filed. 


CITY  NOTES. 

MEMORANDA  (Nov.  10).— Bank  rate  5  per  oent  («mb  Aag.  •.Idlt'. 
Consola  65.  ConHoln  Pav  Day  D<.<-.  I.  SUjcka  and  BhacM  Tiekek 
Day  Nov.  25.     Pay  Day  Nov.  26.     Price  of  ailvw,  li  ^.|. 


LIMITED    A.«fD    HTBTJCtOl—.K 


BRITISH    ELECTRIC    TRACTION    CO 
petition  for  confirming  a  rf?>M)lution  )• 
from  £4,000,(J(X»  to  £2,998,397  will  U 
Nov.  16. 

BRUNNER,  MOND  ft  CO.  (LTD.)- .An  int<. •-;!,■,  hvideod  kaa  Imb  dp- 
elan  d  on  tbe  ordinary  shares  for  the  hc»lf  v»-ar  i-nl--  1  AefUmmhet,  M  imte 
of  22A  per  cent.  i>er  annum  (less  tax),  corajjared  with  iJO  per  cmt.  Ia«t  ircar 
anil  25  per  rent,  interim  in  1913. 

CENTRAL  ARGENTINE  RAILWAY  CO.— The  c-hairman  <»ir  .lonph  W. 
Todd,    Bart.)   stated  at  the   recent  -.on  of 

suburban  lines,  as  far  as  at  present  in  rngva' 

tion  during  1916.  The  new  Gorton  work.shop«  were  aiJtr>  progrcMnng 
favourat)lv. 

CENTRAL  ELECTRIC  SUPPLY  CO.  (LTD.)— The  4  per  cent.  euarMtaed 
debentui-e  stock  transfer  Ix^oks  of  this  company  v.    '  ■  ■!  I7th 

to  30th  inst.  inclusive,  preparatory  to  payment  of ,  t. 

NEW  BRITISH  EVER  READY  CO.  (LTD.)— A  dividend  at  rate  of  10  prr 
cent,  per  annum  has  been  declar(;d  on  the  prefereace  and  ordinanr  wbanm 
for  the  half-year  ended  Sept.  .30. 

SHROPSHIRE,  WORCESIERSHIRE  ft  STAFFORDSHIRE  ELECTRIC 
POWER  CO. — An  extraordinary  ^ieueral  meeting  wdl  be  hvldun  .\j.  .  I'Jto 
sanction  the  creation  and  issue  of  £10f),(XX)  5k  j>er  cent,  debenture  stxk. 

"  Z  "  ELECTRIC  LAMP  MFG.  CO.  (UMITED  AND  REDUCED  a 

for  confirming  a  resolution  reducinj^,  the  cajjital  of  tin-  m 

£150,000  to  £15,000  will  be  heard  by  Mr.  Justice  Aslbury  on  Nov.  16. 


ELECTRrCAL  COMPANIES'  SHARE  LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  loaoad.  bol 
we  give  below  the  latest  prices  at  which  actual  transaotions  took  plaoe 
on  or  before  TuesJiy,  Xov.  9.  The  greatest  care  is  taken  in  compiling 
this)  figures,    but  the  difficulty  of  verification  ia  oow  much  innrumwl. 
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ELECTRICAL  COMPANIES'  SHARE  LIST.— Continued. 
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13% 
10% 
7% 

6% 
7% 
4% 
4*% 

$2 

5% 

7*d. 

4i% 

10% 

4i% 
8% 

"A 
4i% 

6% 

6% 

a 

6% 


St 
St 

St 


5 
5 
100 
100 
5 
5 


5«' 
4 

4% 

2/9 
2/9 

a 

8% 
2/6 
4i% 
94% 

•;i  5% 


St 


5% 


inn   ^Po 
»00,  4»% 


Electric  Railways  and  Tramways  — cont. 

Underground  E.  Rys.  of  London  6% 
Inc.  Bds.,  with  coup.  16 

Do.    4i%Bds 

Yorkshire  W.  Riding  Ord 

Do.     Pref 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord 

Do.     6%  Pref 

Brit.  Aluminium  Ord 

Do.    Prior  Lien  Debs 

Do.     6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.Ericssion  Mfg.Cm.6%  Pref. 
Brit.  Westinghouse  Pref 

Do.     6%  Prior  Lien  Debs 

Do.     4%  Mort.  Deb.  St 

Callender's  Cable,  &c.,  Co.  Ord 

Do.     5%  Pref    

Do.     4J%  Debs 

Castner  Kellner 

Dick,  Kerr  &  Co.  6%  Pref 

Edison  &  Swan  U.Elec.Lt  A.  £3  pd 

Do.     4%  Deb 

Elec.  Construction  Ord - 

Do.    7%  Cum.  Pref 

Do.  4%  Debs 

General  Electric  Ord 

Do,    6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. 

Do.      4i%  Cum.  Pref 

Do.     4i%Db 

India  Rubber,  0.  P.  &c.,  Ord 

Do.  Pref 

Do.      4%  Debs 

Telegh.  Con.  &  Main.  Co 

Do.     4J%Debs 

Vickers  Ord 

Do.     5%  Pref 

Do.     1st  Debs 

Do.     4i%  2nd  Debs 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.     Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 

Eastern  Tel.  Co.  Ord 

Do.    3i%  Pref 

Do.     4%  Debs 

Eastern  Extension  Tel.  Co.,  4%  Debs. . . 

Do.    Ord 

Gt.  Northern  Tel.  Co.  with  Coup.  8 

Indo-European    

Marconi's  Wireless  Tel.  Co 

Do.     7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.     4%  Deb.  St 

Western  Union  50  yr.  Bds 

Telephones. 

American  Telephn.  &  Telgh.  $100  Cap. 

Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord   

New  York  Telephone  4 J%  Bds 

•Oriental  Telephone  Ord 

Do.     Db.  St 

Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.    5%  Cum.  Pref 

Do.     Deb.  Stk 

Financial  and  Investment 

GlobeTelegh.  ic  Trust 

Do.    6%  Pf 

Mackay  Companies' Common 

Do.     $100  Pref     

Submarine  Cable  Trust  Certs 

Colonial  and  Foreign  Railways, 

Anglo  Argentine  T-ims.  5%  Deba.  .... 

Do.     44%  Debs 

Do.    4%  Debs 

Do.    5i%  1st  Pref 

Do.    54%  2nd  Pref 

Brazilian  Traction  Ord 

Do.    6%  Pref 

Brisbane  Trams  Ord 

Do.    5%  Cum.  Pref 

British  Columbia  4i%  Con.  Deb«.  . . . 

Calcutta  Elec,  Trams.  Ord 

Havana  Elec  Ry.  5%  Bds 

Madras  Eloc.  Trams  6%  Cum.  Pref.    . 

Manaos Trams  5%  Debs 

Mexico  Trams  Common  St 

Do,     5%  Bds    

Montreal  Street  Ry.  4|%  Debs.  (1922). 
Rio  de  Janeiro  Tram.  L.  &  P.  50  y,.  Bd 
Toronto  Railway  Co  4J%Bls 


7U 
98  i 
i 
4& 

92  i 

lOA 

5t 

1ft 
lOlf 
70  i 
lOJt 

4* 
98 

3 


62 
1 

3  : 
1 

69i 

10,  i 

9» 

125 

a 

92i 

8 

81 
95 
34 
93 

l^.i 
1 
82i 
lOOi 

lOlt 
23 
68  i 

1i 

Owt 
123 -i 
tSi 
801 
784 
IIH 
331 
4bJt 

I'.i 

l"i 

lA 

81 
12?; 

SI 
93 

i:5! 

75 

%': 

lOOJt 
Hit 

81 

85' 
5','t 
4'.5 

90 


e    s.  d, 

8     8    9 
4  11   10 

6  is    3 


6     1 
4    9 

4  11 
8    8 

6  13 

7  5 

5  14 

6  6 

8  5 
5  18 

5  10 

7  6 

6  3 

4  11   10 

5  0    0 

9  2  10 


6  9    0 
V     2  10 

7  0     0 

5  15    6 
9  12    3 

6  7  10 


7  14 
4  14 

4  17 

6  5 

5  16 
4     4 

7  1 
4    6 

4  10 

5  0 
4  17 
4    9 


Mar,  Sept 
Jan,  July 

March 
Jan,  Jly 

Apl.  Oct 
Apl.  Oct 

Mar 
Jan,  July 
Jan.  July 
Aug,  Feb 
Jan,  July 
Mar,  Sep 

Aorii 
Apl,Oct 
Jan,  July 
Jan,  July 
Feb,  Aug 
Jun,  Dec 
May,  Nov 

Sept 
Feb.  Aue 
Jun,  Dec 

May 
Jan,  July 
Jan.  July 

Jul/ 
Jun,  Dec 
Feb,  Aug 


5  18  10 
I  6  19  5 
I  5  16     9 

6  7  0 
!  6  It     2 

6  13     4 

6  1111 
I  5  13    4 

5    6  10 

I  4  19    8 

15     111 

5  18    6 

5  19     5 

7  0  2 
5  19    0 

3  19    0 

8  8  5 
7  2  10 
5  12    3 

4  18  9 
4  11    10 


lOA 
lOtt 
8b  i 
681 
121 


5  7   !0 

6  13    4 

6  12 

4  8 

5  4 

4  18 

5  4 

7  1 
5  10 
5    0 


5  19 
5  16 
5  15 
5  16 
5  16 


Tranways ,  &c. 


73J 

754 

75i 

34 


t 


«f  3/0 
^\-J  5% 
o\°i     6/- 

545     „ 


3t 
St 


St 
St 


S'/o 


57it 
92 

6jt 

4 
62 

6 
884 

4 -.5 
69 
39 

■;9i 

96 
764 

94 


Jun,   Dec 

Feb,  Aug 

Apl,  Oct 

Apl,  Oct 

Mar,  July 

Jan,  Jly 

May,  Aug 

May,  Aug 

Jun,  Dec 

Jan,  Dec 

Fb,My,Aug,N 

Fb,My,Aug,N 

Ja.Ap.Jly.O 

May,  Nov 

Ja,Ap,Jly,0 

Ja,My,Jly.O 

Ja,My,Jly,0 

May,  Nov 

Feb,  Aug 

Ja.Ao.Jly.O 

Ja.  My.  Jly 
Mayi  Nov 

April 

July 

May  Nov 

May,  Nov 

Mr.Jly.O.Dec 

Jan,  Dec 

May,  Nov. 

6  7 
5  19 

5  5 

7  17 
7  10 

6  11 
6  10 
6    8 

5  5  11 

6  17     I 

7  16  11 

5  13     I 

6  2     4 

7  4  11 

10  "l"    0 

4  13  10 

b  10    <> 

4  17    0 


Ja.Ap.Jn.O 
Jan,    Jly 

Nov. 
May,  Nov 
Apl,  Oct 
Jan,  July 
Jan,  July 
Apl,  Oct 
Jan,  July 
Jan,  July 

Sp.Dc.Mr,Jn 
Sp.Dc.Mr.Jn 
Ja.Apl.Jly.O 
Ja.Ap,Jiy.O 
Apl.  Oct 


Colonial  and  Foreign  Electric  {Supply,  &c. 


Adelaide  Elec.  Supply  6%  Pre(. 


Bombav  E  i  &T6%Pref 

Do.     4J%Deb3 

Calcutta  E  S.  Corp.  Ord    

Oo        ^'>'„  Pref 

Canadian  Gen.  Elec  Common  St  .... 
Melbouiii  efilec.  Suoply5%  l»tMt  Deu 

Do.    5%  Cons.  Dob.  St 

Mexicin  Light  &  Power  Ord 

..1      Do.     Pre! 

5%  I     Do.     5%  BJs 

5%  I  Shawlnigan  Water  &  Power  5%  Bds 

6%  '    Do.     Cao.  Stock    

44%'  Toronto  Power  44  /„  Dob.  St     

4|%      Do.    44%  Cons.  Deb.  St 

. .    I  Victoria  Kalli  &  Transvaal  P.  Co.,  6%P( 
6»%|     Do.     54%  2nd  Mort.  Debs : . . . . 


Ml 
97 
104 
871 

5..'t 

.*'« 

12> 

96i 
29 

421 

49 
1J2 
1414 

96 

66 
It 

92i 


6  1  6 
5  3  I 
5  18  6 
5    2  to 

7  lb  U 
5  4  4 
5  II 


I  n 
3     4 


un. 

Dec 

an, 

July 

an. 

July 

an. 

July 

Ian. 

July 

Fb.M.Aug.N 

J«.Ap 

i.Jly.O 

M 

ay 

May. 

Nov 

Mar 

.Sep 

Feb 

Aug 

Jan,  July 
Fb.M.Aug.N 
Mar,  Sep 
Feb.  Aug 
Jun.  Dec 
Fab,  Au( 

Mar.  Sept 
Jun,  Dae 


10 


4  t 
4  18  10 
4    4   10 

4  13    9 

5  1    2 


5  17 


Jan.   Jly 
Miy.  Nov 
Mjr.  Sept 
Ja.Ap.Jl/.>. 
June,  Dec 
Apl.Oc 
Ja.Apl.Jly.O 
May,  Nov 
Jan.  Jly 
Jan.  July 
Ja.Apl.Jly.0 
Jan,  July 
May,  N31 
J*n,  Ju'f 
71  Nn,  JuIt 


METAL  PRICES. 

Messrs.  J  B.  Camham  &  Sons,  132,  Upper  Thames-street,  London,  E.G.,  quota  under 
date  Nov.  10,  the  following  as  the  present  basis  prices  of 


Nbw  Mbtals.  per  lb. 

Solid  Drawn  Brass  Tubes....  —  -  13Jd. 

Solid  Drawn  Cooper  Tube*  ..  - ..  13Jd. 

Brazed  Copper  Tubei    ...—  13 J d. 

Brazed  Brass  Tube* —  —  15Jd. 

Brass  Wire .....  —  -  I34di 

Copper  Wire —  —  —  —  —  12id. 

Rolled  Brasj -  1 2'id. 

Brass  Sheets  -_--  —  —  13gd. 


per  ton. 
Enelish  Lamd.... --     £25  15    0 


Antimony 


NominaL 


Der  ton. 

--   £107    0    0 

, £82    0    0 


Old  Mbtaui  per  ton. 

Clean  Scrap  Copper  ....  — —  £71  0  0 

Braziery  Copper  Scrap. ...  —  £64  0  0 

Clean  Scrap  Bran ....«  £55  10  0 

Old  Lead    £22  0  0 

Old  Zinc _  £45  0  0 

Hollow  Pewter .....—  £120  0  0 

Black  Pewter --.._  £8D  0  0 

Gun  Metal....  — ...........  £62  0  0 


Copper  Sheeti 

Spelter 

Mr.  A.  Joseph,  Earl-street.  London-road,  Southwark.  London,  S.E.,  quotee  under  date 
Nov.  9,  the  following  approximate  prices  of  Scrap  Mbtals  1 — 


per  ton. 

Aluminium  Cuttings £95    0    0 

•Clean  Mixed  Brasi    -     £55    0    0 

Clean  Copper -     £70     0    0 

Braziery  Copper £63    0    0 

Gun  Metal £62    0    0 


per  ton. 

Old  Lead £22    5    0 

Tea  Lead £20     5    0 

Old  Zinc £52    0    0 

Holbw  Pewter £115    0    0 

Shaped  Black  Pewter £75    0    0 


Mr.  Joseph  can  lupply  solder  at  the  following  prices  per  ton  1  Plumber's  Solder  (in  bar 
or  itrip).  C72;  Commercial  Tinman's  Solder,  £) 2  ;  Blowpipe  Solder,  £102. 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECSIPIS. 


LINE. 


Week 
ended. 


Inc.  or  dec. 

I        (a) 


AOORBOATB. 


No.of 
weeks. 


Amount. 


Aberdeen  Corporatloa   . . . 

Anglo-Argentine 

Ashton-under-Lyne 

Ayr  Corporation 

Birkenhead  Corporation. . 
Birmingham  /Trams 
Corporation.  \  Buses 
Blackburn  Corporation  .. 
Blackpool  Corporation  . . 
Blackpool  and  Fleetwood 
Bolton  Corporation 

Bournemouth.. . .  <  Buses 

Bradf(  ri  Corporation 
Brighton  Corporation 


Bristol  Trams 


/Trams 


Nov. 


0:t. 
Nov. 


\Buses,&c 
Burmah  E.  Trams  &  Ltg. 
Burnley  Corporation    . .  • 

Burton  Corporation 

Bury  Corporation 

Calcutta  Tramways  Co.  .. 

Camborne-Redruth    

Cardiff  Corporation 

Cork  Electric  Trams  Co... 
Coven  try  Corporation  . . 
Croydon  Corporation  . . .  • 

•  Derby  Corporation 

Dover  Corporation 

Dublin  &  Lucan  Railway  . 

Dublin  United 

Dundee  Corporation 

East  Ham  Council 

Exeter  Corporation 

Glasgow  Corporation 

Glossop  Trams 

Gloucester  Corpn 

,,  „.     r-  /Trams 

Halifax  Corpn.  ---j^  Buses 

Hastings  Elec  Trams  Co.. 

Huddersfield  Corpn 

Hull  Corporation 

Ilford  District  Council. . . . 

Ilkeston  Corporation 

Ipswich  Corporation 

Isle  of  Thanet  Co 

ICllmamock  Corporation . . 
Lanarkshire  Trams  Co.  . . 

Lancashire  United    

Leeds  Corporation   

Lelc-ster Corporation  .... 

Leith  Corporation   

Lincoln  Corporation 

Liverpool  Corporation  . . 
UandudnoiColwynBayR 
London  County  Council  .. 
lyjwstoft Corporation  ... 
M  aidstone  Corporation . . . 

Manchester  Corporation  .. 
NeL'on  Corporation 

Newcastl'?-on-Tyne  Corpn 

Newport  (Mon.)  Corpn 

Northampton  Corporatlor 

Noltingham  Corporation 

Oldham  Corporation 

Portsmouth  Corporation . . 

Preston  Corporation 

Rochdale 

■'ottverham  Corooratlon    . 

Si'ford  Oorooration 

t  J  Tporation 

-         -       ■  in  Corpn 

ioutiirn  ■.  Corporation. . . . 

South  Shields   

■-<■'  "•u-..Hvdf,«tc.Jt  B 
Cortxir»tion  . 
:  District      ... . 

SwinJoii  v^orpciration   . . . , 

rvn-'jide  Tram  Co 

Wallasey  Corporaton  . . . . 
Valsall  Corporation 

Wrtltnsni.-stow 

J^aninRton  Corporation.. 

W»<t  H.rti Corporation... 

:porat;cn     .... 

<>.  npton  Corpn. . . 

Yortshire  W.R.  Trams  . . . 


Oct. 
Nov. 


3 

4 
6 
6 
7 
30 
30 
3 
4 
6 
7 
3 
3 
6 
7 
5 
5 
6 
6 
7 
7 
6 

30 
4 


Oct.     30 


Nov. 


£ 

1,838 

54,194 

440 

239 

1,317 

15,019 

815 

1,100 

696 

428 

2.600 

1,764 

7 

6,482 

951 

4,814 

4,837 

R3.964 

1,492 

269 

1,252 

r60,188 

2',490 
461 


.Inc.  or  dec. 

I       (a) 


+ 
+ 

+ 
+ 

-l- 
4- 
-1- 
+ 
+ 
+ 


Oct 

Nov. 


5 
5 
3 
6 
5 
6 
6 
3 
2 
2 
4 

6 
6 
3 
6 
6 
6 
4 
3 
6 
6 
6 
6 
30 
5 


•  And  134%  bonus,     f  Ex  dividend  or  Interest 


975 

"i26 
5,784 
1,354 
1,195 

333 
21.877 

122 

301 

2,039 

40 

761 

3.i39 

593 

123 

473 

250 

153 

2.1U 

1.613 

8,735 

3.009 

738 

132 

12,963 

213 


187 

17,151 

173 


Oct 
Nov.' 


Get 
Nov. 

.Nov. 
Oct. 

Nov.* 


£ 

237 

1,794 

41 

IS 

101 

3,125 

93 

1: 

70 

3 

92 

131 


+  654 
-I-  15 
+  435 
+  953 
+  R3.372 
+  •       98 

-  15 
+        53 

-  r3,493 


+ 


37 
2 


+ 
+ 


41 

12 
107 
113 

-  17 
-1-  10 
+  1,382 
+        22 

-  2 
-I-        45 

-  •    4 

-  43 


22 

22 

32 

25 

32 

31 

31 

32 

32 

44 

32§ 

31 

31 

31 

32§ 

44 

44 

"5 
32 
3^ 


30 
44 


+ 

-1- 
+ 


-1- 

+ 
-I- 
+ 

-f 
+ 


124 

10 

5 

67 

107 

2 

435 

102 

671 

197 

23 

13 

555 

5 


-  5 

+       213 
+        32 


6 

773 

5 

635 

4 

3.478 

7 

2.148 

6 

2.126 

3 

941 

3 

1.274 

8 

4.928 

7 

9,275 

3 

1.4SI 

3 

607 

30 

761 

7 

1.469 

3 

544 

3 

179 

27 

539 

7 

1.080 

6 

762 

b 

703 

28 

448 

5 

1.515 

4 

1,106 

7 

1,715 

21 
27 
134 
194 
97 
82 

"'|90 
172 

1.454 

205 

106 

66 

"'127 
26 
5 
91 
22 
8) 
41 
33 


-4-  131 
-I-  86 
-4-       218 


+ 

+ 


+ 


£ 
40,953 
2,240.233 
15,647 
11.122 
43.862 

429,210 
26.432 
42,235 
63,654 
36.720 
86.217 
68,921 
864 

209.700 
37.821 

207,034 

215,190 

7,785 

9,281 

44,180 


83,953 
22,300 


'-I-      2.107 
-  135.103 


30;i 

18 

44 

25§ 

3111 

31 

23: 

45 
31 
31 
31 
44 

31 
31 
31 
30 
511 
25 
44 
44 
32 
45 
25 
32 
4311 
49 


31 
31 

3111 

32 

3111 

31 

33 

32 

31»» 

31* 
32: 

31(1 
31 
31 
3011 

32 
1 
31 
17 
3III 
45 
32 
30 

31 

5 

45 


32,605 

2957 

270,661 

34,096 

41,779 

12,361 

498.51 1 

5,656 

10.689 

71,729 

1,595 

43.795 

99.786 

20.836 

4,237 

18,014 

1.569 

4,328 

87,468 

77.182 

286,238 

134.806 

19,740 

4.510 

579,381 

16,746 


7.166 

570.471 

6.267 

26.819 
23,478 
117,906 
76.429 
82,937 
30,310 

36.341 
167.612 
272. 8  ?6 
47.806 
27,975 
24.924 

48.668 

544 

4.312 

10,951 

41.972 

33.052 

29.758 

13,835 


1. 


102 

590 

3.425 

54.840 

17,276 

45D 

1,255 

257 

2.204 

3,701 

102 

8,981 

64 

1,766 

38.187 

r240 

1.146 

406 

69/ 


-     2.933 
-1-  30 


844 

"110 

10,403 

1  8?5 

5,634 

715 

37,619 

146 

110 

943 

9 

101 

3.483 
2,870 

HI 
2,842 

654 

127 
4.298 
4.773 
22,426 
7,420 
1,1/9 

496 
7.658 
1,633 


4«.2S9 
5,386      . 
71.419    '-♦-     5.966 


(a)  Th«8a  comparisona  ara  with  tha  oorraapondlng  period  Imat  yaar.     •  PartJ?  alactrteaL 

t  locludeE  omnlhuiet.  %»  :  Minus  2  dtyt.  |Mlnuf3da*«  iPliui     ava 

1Plua2dars.        **  Comoarad  with  one  waaic  mora  Uct  year. 
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The  Technical  Man. 

In  these  days  it  is  well  that  men  should  be  stoical,  and  that 
they  should  cultivate'  the  art  of  imperturbability.  When  our 
great  engineering  institutions  are  regarded  by  those  in  autho- 
rity as  glorified  trades  unions,  and  when  our  technical  societies 
are  set  at  nought,  we  confess  that  we  find  example  more  diffi- 
cult than  precept.  Last  week  a  statement  was  made  in  the 
House  of  Lords  by  Viscount  Peel  to  the  effect  that  the  wages 
paid  to  technical  men  were  out  of  all  proportion  to  what  they 
earned  in  civil  life  ;  and  to  illustrate  his  meaning  his  lordship 
stated  that  chauffeurs  earning  30s.  a  week  in  time  of  peace  got 
£3  a  week  on  joining  the  Army  As  a  further  illustration  of 
extravagance,  it  was  stated  that  hospitals  could  formerly  get 
good  house  surgeons  at  £200  a  year,  whereas  the  Government 
offered  them  £36-5  a  year  !  We  can  leave  the  surgeons  to 
answer  the  charge  at  their  leisure  ;  but  the  sum  named  is  not 
out  of  all  proportion  to  the  services  rendered,  nor  is  it  likely  thai 
the  surgeon  will  be  better  off  under  the  new  conditions.  To 
many  it  will  come  as  a  surprise  to  learn  that  a  large  number  of 
our  technical  men — engineers,  chemists  and  scientists — are 
giving  their  services  free. 


To  those  of  cramped  vision  and  warped  judgment  who 
believe  that  chauffeurs  are  technical  men  we  would  say  that 
chauffeurs  are  no  more  entitled  to  be  classed  as  technical  men 
than  are  cabdrivers.  Since  the  war  is  resolving  itself  into  a 
series  of  engineering  problems,  it  is  well  that  those  whose  busi- 


ness it  is  to  govern  should  at  least  know  what  engineering 
means.  The  late  hon.  secretary  of  our  premier  engineering 
institution  used  to  insist  that  an  engineer  Is  "  anyone  w{.. 
in  his  mind,  who  sees  his  mental  powers  in  action,  inoi^i.  .  •- 
discover  or  devise  some  means  of  succeeding  in  a  difficult  ta.sk 
he  may  have  to  perform."  Though  expressed  differently, 
similar  views  are  held  in  America.  An  eminent  American 
defined  an  engineer  as  a  man  who  can  do  work  for  1<>0  dollars 
on  which  a  fool  would  spend  200  dollars.  The  latter  definition 
is  singularly  appropriate  at  the  present  time.  Amateurism 
and  dilettantism  have  brought  us  into  chaos,  the  like  of 
which  has  never  been  seen  before,  and  for  which  the  amateur 
and  dilettante  will  be  held  responsible. 


Taxation  of  Excess  Profits. 

In  our  issue  of  the  5th  inst.  we  commented  upon  the  Finance 
Bill  for  regulating  the  taxation  of  excess  profits  due  to  the  war. 
and  we  drew  attention  to  the  fact  that  the  proposed  ma.ximum 
of  6  per  cent,  was  too  low  to  be  satisfactory.  We  are  glad  to 
note  that  this  limiting  figure  has  now  been  raised  to  7  per  cent., 
and  that  only  profits  above  this  limit  will  be  subject  to  taxation 
as  excess  profits.  This  is  a  move  in  the  right  direction,  though 
in  our  opinion  the  figure,  even  now,  is  not  sufficiently  high. 
more  particularly  when  it  is  remembered  that  the  profits  will 
not  be  arrived  at  on  ordinary  commercial  lines,  but  in  accord- 
ance with  Inland  Revenue  standards,  which  do  not  permit  of 
allowances  for  wear  and  tear,  except  on  a  very  low  scale,  or 
depreciation  or  the  writing  off  of  capital  expenditure.  While 
we  heartily  agree  with  the  principle  that  no  one  should  be 
allowed  to  enrich  himself  out  of  the  war,  we  think  tiiat  even 
now  7  per  cent,  is  too  low  .'  yield  for  capital  invested  in  any 
commercial  undertaking,  but  it  is  certainly  insufficient  in  th*? 
case  of  a  company  having  a  limited  tenure  and  liable  to  Le 
purchased  on  the  terms  of  the  Tramways  Act.  1870.  More- 
over, we  tliink  there  is  a  clear  distinction  between,  say.  an 
electric  supply  company  and  an  ordinarv  manufacturing  firm. 
Usually,  the  former  only  makes  a  very  modest  profit,  and 
probably  the  average  return  on  its  capital  since  its  formation  is 
not  greater  than  the  present  bank  rate.  On  the  other  hand. 
some  n\anufactuiing  firms,  and  especially  tho.-^o  engaged  on 
war  work,  have  made  large  profits.  This  extra  profit  in  the  case 
of  a  manufacturing  company  is  the  direct  result  of  the  war,  but 
only  a  small  proportion  of  an  electric  supply  con>]>any's  re- 
ceipts arc  due  to  tiiis  cause,  and  any  extra  revenue  may  bt^ 
swallowed  up  by  the  incroasod  cost  of  coal,  stores  and  the 
higher  wages  and  war  allowances.  Moreover,  ir  must  be 
remembered  that  electric  supply  companies  are  performing  an 
important  public  service— the  supply  of  electrical  energy  for 
power  and  lighting- -under  strict  statutory  requirements; 
thev  must  make  proper  provision  to  meet  any  sudden  demand 
for  power,  and  if  necessary  they  must  put  in  temporary  plant. 
The  latter  may  involve  a  company  in  a  serious  loss.  for.  appa- 
rently, only  the  ordinary  income  tax  allowance  for  depreciation 
will  be  made  ! 
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Excess  Profits  of  Municipalities. 

There  is  some  trepidation  at  Sheffield  as  to  what  the  effect 
upon  municipalities  will  be  of  the  excess  profit  clauses  in  the 
Finance  Bill.  As  things  stand  at  present  it  appears  that  the 
various  undertakings  of  municipalities,  such  as  tramway, 
electricity  and  water  undertakings,  will  be  treated  as  separate 
concerns.  Consequently,  if  one  particular  department  is 
making  an  excess  profit,  this  profit  will  be  taxed,  and  profits 
will  not  be  available  to  the  same  extent  as  was  anticipated  for 
helping  other  less  prosperous  departments.  Undoubtedly  the 
matter  is  one  open  to  some  argument.  It  is  pointed  out  that 
in  the  case  of  industrial  undertakings  the  various  departments 
are  taken  together,  instead  of  separately,  in  determining  the 
profits.  We  think  it  may  l)e  pointed  out,  however,  that  whereas 
there  may  be  considerable  difficulty  in  arriving  at  the  profits  of 
individual  departments  of  a  commercial  undertaking  for  the 
purpose  of  taxation,  there  is  no  such  difficulty  in  the  case  of  the 
various  undertakings  of  municipalities.  They  are  es.sentially 
separate  concerns  and  are  similar  to  affiliat-ed  companies, 
which  presumably  will  be  taxed  separately.  Apart  from  this, 
we  think  there  might  be  some  possibility  of  a  municipality 
relying  upon  the  excess  profits  of  a  progressive  departnient  to 
make  up  for  the  deficiencies  of  another  undertaking  run  on 
imsatisfactory  lines.  The  plea  may  be  put  forward  that  there 
is  much  additional  expenditun;  on  account  of  increased  wages 
and  war  bonuses,  but  commercial  concerns  are  equally  bur- 
dened with  increased  wages,  and  in  very  many. cases  also  with 
war  bonuses.  On  the  whole,  therefore,  we  do  not  think  that  a 
good  ca.se  can  be  made  out  for  the  treatment  of  the  various 
trading  departments  of  a  municipality  as  .separate  concerns. 

»  — 
The  Properties  of  Copper. 

We  note  with  pleasure  that  in  his  address  to  the  Manchester 
Section  of  the  Institution  of  Electrical  Engineers.  Mr.  B. 
Welbourn  steered  clear  of  the  difficulties  of  preparing  an 
address  on  a  worn-out  topic  by  taking  as  his  subject  the  Pro- 
duction and  Properties  of  Electrolytic  Copper.  It  is  not 
unlikely  that  those  who.se  good  fortune  it  was  to  attend  the 
meeting  much  preferred  the  lecture  on  a  technical  subjort  by  a 
well-known  authority  to  the  re-hash  of  the  worn-out  to))ic. 
There  is  no  reason  why  such  an  address  should  not  deal  with 
technical  matter  so  long  as  it  is  kept  on  non-contentious  lines. 
From  the  abstract,  which  we  give  elsewhere,  it  will  be  seen 
that  .Mr.  ^^'^:I.nmJR.^•  dealt  at  .some  length  with  hard-drawn 
•copper.  It  is  curious  that  up  to  the  ])resent  no  reliable  defini- 
tion of  this  material  has  been  given.  To  be  really  .'<ati,sfactory, 
tensile  strength,  elongation,  elastic  limit,  modulus  of  elasticity 
and  ohmic  resistance  shotild  be  t  niliodied  in  the  definition. 
The  subject  is  one  which  conies  within  the  s])here  of  activity 
of  the  illngineering  Standards  C  ommittee,  and  is  one  with  which 
the  Committee  is  well  able  to  deal.  In  view  of  the  extensive 
and  increasing  use  of  copper  conductors  for  overhead  lines  and 
for  traction  purposes,  it  is  desirable  to  have,  in  convenient  form, 
an  account  of  the  <'Iasti('  ])ro]ierties  of  copper  condvirtors.  and 
we  think  that  .Mr.  \\  ki.hoi'Hn's  .suggested  res«areh  will  In* 
welcomed  by  the  Research  Committee  of  the  Institution  of 
Electrical  Engineers.  Reference  is  also  made  to  the  oflvct.  of 
temperature  on  the  strength  of  hnrd-tlrawn  c<ipper.  and  the 
importance  is  em])hasised  of  straining  the  rnnduetors  on  all 
forms  of  overhead  line  to  a  tension  higher  than  that  at  which 
they  will  be  permanently  .sagged.  The  latter  is  a  most  impor- 
tant point,  and  we  do  not  rem»mber  having  seen  it  nientioned 
■elsewhere. 


atmospheric  conditions.  A  fonuula  has  been  proposed  by 
Dr.  E.  LiEBEXTHAL,  but  this  is  not  in  agreement  with  the 
formula  suggested  by  Messrs.  W.  J.  A.  Butterfield,  J.  S. 
Haldaxe  and  A.  P.  Trotter.  The  English  formula  contained 
a  correction  for  the  effect  of  carbon  dioxide  three  times  as 
great,  and  for  the  effect  of  fluctuations  in  atmospheric  pressure 
a  correction  four  times  as  great,  as  the  German  formula.  The 
International  Photometric  Commission,  therefore,  thought  it 
de.sirable  that  further  experiments  should  be  made.  These 
have  now  been  can  ied  out  by  Dr.  E.  Ott,  and  the  work  will  be 
found  described  on  another  page  of  our  present  i.ssue.  It  was 
first  intended  to  make  experiments  at  various  altitudes  in  order 
to  obtain  the  required  differences  of  atmospheric  pressure  ; 
but  as  this  necessitated  observations  at  places  some  distance 
apart,  and  as  the  preliminary  work  was  not  very  consistent, 
measurements  were  finally  made  in  a  compression  chamber  in 
which  the  conditions  could  be  easilv  varied. 


The  results  showed  that  neither  of  the  proposed  formulae 
was  entirely  correct.  One  point  of  difference  is  due  to  the 
fact  that  the  addition  of  carbon  dioxide  to  the  air  does  not  have 
the  same  effect  as  the  production  of  carbon  dioxide  from  the 
air  itself  by  combustion,  because  in  the  latter  case  some  of  the 
oxygen  is  consumed  in  the  process.  Consequently,  the  experi- 
ments by  Dr.  Liebexthal  do  not  represent  what  actually  takes 
place.  On  the  other  hand,  the  variations  due  to  change  of 
barometric  pressure  over  the  range  816-717  mm.  are  not  as 
large  as  tho.se  found  by  Messrs.  Butterfield,  Haldaxe  and 
Trcjtter,  though  at  lower  pres.sures  the  variation  is  much 
greater,  and  does  not  follow  the  straight-line  law  that  is  now 
suggested.  One  of  the  inevitable  conclusions  of  the  investiga- 
tion is  that  photometric  work  should  be  carried  out  in  well- 
ventilated  rooms  if  flame  standards  are  used,  so  that  the  cor- 
rections are  reduced  simply  to  those  for  barometric  pressure 
and  the  usiuil  atnio.spheric  humidity.  Owing  to  its  less  suitable 
colour  and  small  candle-power,  there  is  little  probability  that 
the  Hefner  lani})  will  be  so  generally  used  as  the  Harcourt 
i)entane  lajnp,  for  which  corresponding  formulae  were  deter- 
mined by  Mr.  C.  C.  Patersox  some  years  ago,  and  later  by 
Messrs.  Butterfield,  Haldaxe  and  Trotter  ;  but.  in  any 
case,  it  is  desirable  to  have  a  matter  of  this  kind  authoritatively 
det^'niiiiu'cl. 


The  Hefner  Standard. 

For  some  time  there  has  e.xi.st^'d  an  uncertainty  as  to  the 
eorreetion.s  (o  be  made  in  the  candle-power  of  the  Hefner 
standard    lamp    for    variations    in    the    bammet^T    and    other 


Electric  Car  Heaters  for  Cold  Weather  Concreting. — The 
Salt  Lake  and  Ogden  Railway  was  able  to  complete  over  h  mile 
of  street  track  last  winter  by  heating  the  concrete  with  car 
heaters.  The  concrete  was  poured  through  chutes  direct  from 
the  mixer  to  the  track,  and  the  heaters  were  then  installed  at 
intervals  of  10  ft.,  and  connected  10  in  series  on  a  720-volt 
circuit,  kee])ing  the  concrete  warm  until  it  had  set.  Canvas 
was  stretrhed  over  the  green  concrete,  and  current  was  taken 
from  the  trolley  wii-e  by  means  of  a  fishpole  connection. 

Train  Lighting.  Mr.  R.  C.  Lanphier  read  a  Paper  before 
the  .\nien(  II  Institute  of  Electrical  Engineers  a  short  time  ago 
«»n  *'  R4'rent  Improvements  in  the  Electric  Lighting  of  Steam 
Railroatl  Cars.''  The  axle  system  of  generating  the  current  is 
dealt  with,  and  a  description  given  of  the  most  recent  improve- 
ments in  the  regulation  of  the  voltage  and  battery  charging 
current  from  these  dynamos.  The  methods  of  control  de- 
pending tipon  the  voltage  of  the  battery,  the  author  stated, 
weiv  not  .so  succcs-sful  as  the  recent  systems  which  control  the 
rharging  current  by  taking  account  of  the  actual  output  and 
input.  One  such  .system  was  de.sorilied.  In  making  tests  for 
the  develojuiu-nt  of  this  method  a  .sjwcial  graphic-recording 
am]H'n'-hour  meter  was  us<^d.  which  gave  a  complete  record  of 
the  conditions  to  whii  h  the  battery  was  sul)jected.  In  this 
system  the  lighting  load  is  put  on  the  generator  as  much  as 
]>o.s,sible.  and  the  battery  works  generally  l>et\veen  full  charge 
and  75  or  ^^  per  cent,  of  full  charge. 
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Nobel  Prizes. — It  is  announced  that  the  Swedish  Royal 
Academy  of  Science  has  awarded  a  Nobel  Prize  for  Chemistry 
for  1915  to  Prof.  R.  Willstatter,  of  Berlin.  A  Nobel  Prize  for 
Physics  for  1915  is  to  be  divided  between  Prof.  W.  H.  Bragy 
and  his  son,  Mr.  W.  L.  Bragg,  for  their  researches  into  the  rela- 
tion of  crystals  and  X-rays. 

Oscillating  Currents. — At  a  meeting  of  the  Institute  of  Radio 
Engineers  on  Noveni])er  3rd,  at  New  York,  a  Paper  on  '"  The 
Impedances,  Angular  Velocities  and  Frequencies  of  Oscillating 
€urrent  Circuits  "  was  read  by  Prof.  A.  E.  Kennelly,  in  which 
he  developed  a  new  method  of  finding  the  true  periods  and 
•dampings  of  any  system  of  oscillating  circuits. 

Military  Service  and  Indispensable  Workers.— The  Board 
of  Trade  announce  than  an  Interdepartmental  Advisory  Com- 
mittee is  engaged  in  preparing  lists  of  reserved  occupations — 
i.e.,  occupations  from  which  enlistments  should  be  restricted — 
in  view  of  the  necessity  of  maintaining  the  trade  of  the  country 
as  far  as  possible.  Representations  from  employers  with 
reference  to  indispensable  and  irreplaceable  classes  of  labour 
should  be  addressed  to  the  Secretary,  Reserved  Occupations 
Committee,  Board  of  Trade,  Gwydyr  House,  Whitehall,  Lon- 
don, S.W. 

Heating  Steel  Tyres  Electrically. — An  ingenious  method  of 
heating  motor  truck  wheel  tyres  is  employed  by  the  Pierce 
Arrow  Motor  Car  Co.,  Buffalo,  N.Y.  The  tyres,  which  have  to 
be  heated  before  being  pressed  on  to  the  wooden  wheels,  are 
heated  electrically  by  being  laid  in  a  steel  tub  around  a  trans- 
former coil.  The  tyre  thus  forms  the  secondary,  and  is  heated 
in.  a  similar  manner  to  the  metal  in  an  induction  furnace.  In 
three  minutes  a  tyre  about  |  in.  thick,  10  in.  wide  and  36  in.  in 
diameter  can  be  heated  to  the  required  temperature,  which  is 
just  about  sufficient  to  make  the  ash  wheel  smoke.  The 
advantages  are  that  there  is'  no  danger  of  fire  in  the  wood- 
working shop,  and  that  the  tyres  are  heated  quickly  and 
uniformly  without  being  sooted  or  oxidised. 

Electrolytic  Iron. — According  to  the  "  Steamship,"  a 
•certain  French  works  is  now  producing  tubes  and  sheets 
of  electrolytic  iron  by  a  process  in  which  ordinary  cast- 
iron  serves  as  a  basis,  and  the  product  consists  of  iron  in  a  very 
pure  state.  The  cathode  rotates  in  a  solution  of  ferrous  salt  so 
as  to  have  a  layer  of  iron  deposited  on  the  surface.  The  solu- 
tion is  kept  neutral  by  placing  iron  turnings  in  the  bottom  of 
the  tank  and  by  adding  oxide  of  iron  as  a  depolariser.  The 
iron  thus  produced  is  very  hard  at  first,  and  contains  some  gas, 
but  it  is  then  annealed  so  as  to  expel  the  gas  and  give  a  soft  and 
malleable  metal.  Iron  pipe  can  be  made  direct  by  using  a  rod 
.as  a  core,  but  sheet  iron  manufacture  is  not  yet  in  the  com- 
mercial stage,  though  it  is  expected  to  produce,  without  any 
rolling,  sheets  of  very  soft  and  pure  iron  which  will  be  valuable 
for  electrical  machinery. 

Hard  X-Rays. — To  the  ''  American  Journal  of  Ront- 
genology," Prof.  W.  D.  Coolidge  has  contributed  an  article 
on  the  factors  determining  the  hardness  or  penetrating  power 
of  X-rays,  in  which  is  emphasised  the  fact  that  for  any  particu- 
lar target  the  penetration  is  determined  entirely  by  the  im- 
pressed voltage,  increasing  with  it,  and  not  by  the  kind  of  tube 
or  by  the  vacuum  or  current  passing.  The  penetrating  power 
so  far  obtained  has  been  limited  because  it  has  been  difficult 
to  produce  a  tube  that  can  be  run  continuously  at  very  high 
voltages  ;  but  recent  experiments  seem  to  show  that  a  hot 
cathode  tube  can  be  designed  with  a  sufficiently  high  vacuum 
to  operate  at  any  voltage  now  available.  Ordinary  com- 
mercial tubes  can  be  used  on  voltages  up  to  that  corresponding 
to  a  10  in.  spark  between  points,  and  experimental  tubes  have 
been  run  at  about  200,000  volts  (20  in.  spark).  As  Prof. 
Rutherford  has  shown,  on  the  quantum  theory  180,000  volts 
should  give  radiations  the  penetrations  of  which  would  equal 
that  of  the  hard  gamma  rays  from  radium  C,  which  are  only 
half  absorbed  by  6  cm.  of  aluminium.  These  rays  would  be 
very  valuable  for  the  testing  of  metals  as  carried  out  by 
Dr.  Davey  in  the  Research  Laboratory  of  the  General  Electric 
Co.  of  Amsrica. 


Hydro-Electric   Plant   at  Lake  Margaret,   Tasmania.  - 
Some  interesting  features  of  this  plant  liave  recentlv  been 
described  by  Mr.  H.  D.  Cook  in  the  "  Ojmmonwealth  Engi- 
neer."    For  governing  the  turbines  nan  Ls  made  of  ^    "  I 
deflection  and  needle-valve  control.     In  or«h;r  to  av.  , 
from  water-hammer,  the  motion  of  the  needle  is  retard»?d  bv  a 
dash-pot  .so  that  it  would  take  30  seconds  to  clo               the 
fully     open    position.     When    the    speed    rises,    ;.  , .              a 
defector  just  above  the  jet  is  forced  into  it,  throwing  t ;  .- 
down  and  away  from  the  wheel,  so  as  to  give  it  lens  p*)wer. 
Then,  under  the  combined  action  of  the  water  pi-                 '  .\ 
spring,  the  needle  is  allowed  to  move  graduallv  for'.           -,       '. 
the  resistance  of  the  dashpot  while  the  deflector  returns  to  it^ 
original  position.'     This  arrangement  gives  sensitive  control 
without  the  shock  of  suddenly  stopping  the  flow  of  the  water. 
On  testing  the  mechanism  by  throwing  off  full  load,  the  water 
pressure  rise  was  only  2  per  cent.,  and  the  momentary  speed  rise 
only  7  per  cent.     Oil  at  200  lbs.  pressure  was  used  for  working 
the  governors.     There  is  also  a  special  compensation  device  to 
allow  the  speed-load  characteristic  to  be  adjusted    at  will. 
Perfect  parallel  operation  of  the  generators  was  obtained  with  a 
permanent  speed  drop  of  0-7  per  cent. 

Manufacture    of   Aluminium   in   the    United   States.— 

According  to  Messrs.  D.  A.  Lyon  and  R.  M.  Keeney,  alummmm 
manufactured   to-day  is  produced  by  an  electrometallurgical 
process,  either  by  the  Heroult  process  or  by  the  Hall  process, 
both  of  which  are  essentially  the  same.     In  the  United  States 
the  Hall  process  is  used,  and  in  Europe  the  Heroult  process. 
The  production  of  aluminium  in  the  United  States  has  increased 
materially  since  1912,  but  exact  figures  are  difficult  to  obtain 
(owing  to  statistics  being  given  for  recent  years  as  consump- 
tion).    The  consumption  in  1913  amounted  to  72,379,0901b., 
of  which  23,000,000  lb    were  imported  during  the  calendar 
year.      The  actual  production  in  1913  in  the  United  States 
has   been  estimated  at  65,000,000  lb.,  and    to-day  probably 
150,000  H.p.  is  in  use  for  this  purpose.     A  plant  is  in  course  of 
construction  at  Whitney,  N.C.,  on  the  Yadkin  River,  where  a 
total  development  in  high  water  of  100.000  h.p.  is  possible, 
although  the  average  power  will  be  -15,000  H.P.     The  capacity 
of  the  plant  to  be  erected  will  be  20,000,000  lb.  of  aluminium 
per  annum.     This  company  continued  its  construction  work 
up  to  the  outbreak  of  the  European  war,  when  it  became 
embarrassed  by  the  then  existing  financial  condition,  and  so 
was  obliged  to  discontinue  its  work.     Such  being  the  case,  the 
Aluminium  Co.  of  America  is  the  only  real  producer.     Some 
second  quality  material  is  put  on  the  market  by  concerns  which 
simply  re-melt  scrap  and  jimk.      In  Europe  the  alimiinium 
industry  has  progressed  as  rapidly  as  in  the  L'nited  States. 
Europe,  in  1913,  produced  about  three  times  as  much  as  the 
LTnited  States,  but  the  latter  coimtry  leads  in  individual  pro- 
duction,  with  France  second. 

Electric    Equipment    for   Ford    Cars. — According  to  the 

"  Electrical  World  "  an  electric  starting  and  lighting  system 
to  which  an  electric  ignition  apparatus  may  be  added  if  desired 
has  recently  been  developed  for  Ford  automobiles  by  the 
Westinghouse  Electric  &  Manufacturing  Company,  East 
Pittsburgh,  Pa.  The  system  consists  essentially  of  a  siixgle 
unit,  which  acts  as  starting  motor  and  lighting  generator,  and 
a  storage  battery.  When  the  starting  switch  is  closed,  the 
unit  operates  as  a  motor  taking  energy  from  the  battery  and 
driving  the  engiue  at  a  speed  of  about  175  revs,  per  min.  ^^  hen 
the  car  reaches  a  speed  of  nine  miles  per  hour  on  high  gear,  the 
unit  is  operated  as  a  generator,  and  provides  energy  for  the 
lio-hting  system  and  for  charging  the  storage  battery.  Use 
is  made  of  the  frame  of  the  car  as  the  return  circuit.  At 
high  speed  the  charging  current  tapei-s  off  so  that  the 
battery  does  not  overcharge  when  touring.  The  wii\dings  of. 
the  electrical  unit  are  given  a  special  impregnation  treatment, 
so  that  they  will  not  be^  damaged  by  heat,  water,  gasoUne  or  oil, 
and  the  winding  can  withstand  a  temperature  of  2.50''F. 
without  harm.  The  vertical  ignition  unit  is  made  up  of  an 
interrupter,  ignition  coil  and  condenser  and  flat-surface 
distributor.     Energv  is  taken  from  the  battery,  only  one  wire 
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from  the  dash  being  required.  A  circuit-breaker  with  platinum 
contacts  is  provided  in  the  primary  circuits  for  giving  a  spark 
in  the  cylinder  at  every  power  stroke.  The  ignition  coil  and 
condenser  are  enclosed  in  a  tube  of  "  bakelised  micarta," 
which  protects  them  from  oil  and  gasoline,  while  the  core  of  the 
coil  is  of  silicon  steel. 


OBITUARY. 


Prof.  R.  Meldola. — We  regret  to  record  the  death  on  Tuesday 
last  of  Prof.  Raphael  Meldola,  at  the  age  of  6f5.  He  is  well  known 
for  his  work  in  connection  with  coal-tar  dyes,  being  one  of  the  few 
British  chemists  who  had  practical  experience  in  their  manufacture. 
For  a  time  he  was  with  Messrs.  Williams,  Thomas  &  Domer,  and  later 
worked  for  Messrs.  Brooke,  Simpson  &  Spiller.  In  the  interval  he 
was  engaged  in  teaching  and  research  work,  first  at  the  Roya!  College 
of  Science  and  afterwards  at  the  Solar  Physics  Laborator}',  where  he 
was  assisted  by  Sir  Norman  Lockyer.  In  \H8')  he  became  profes.sor 
of  chemistry  at  Finsbury  Technical  College,  but  he  continued  to  take 
a  great  interest  in  the  coal-tar  colour  industry  even  after  leaving  it. 
Even  then  he  pointed  out  the  decay  of  that  indu.stry  in  this  country, 
and  showed  it  to  be  due  to  insuflicient  attention  to  pure  science  a:id 
research  ;  and  at  the  beginning  of  this  year  he  voiced  the  same 
opinions  when  appointed  chairman  of  the  Advi.sorv  Committee  of 
British  Dyes  (Ltd.).  Besides  chemistry,  he  took  a  great  interest  in 
biology,  and  was  president  of  the  Entomological  Society  from  1895 
to  1897. 

Col.  John  Duncan  Bertie  Fulton. — We  regret  to  record  the 
sadden  death  on  Thursday,  9th  inst.,  of  Col.  J.  D.  B.  Fulton,  C.B., 
R.F.A.,  Assistant  Director  of  Aeronautics.  He  .served  througliout 
the  South  African  War,  and  was  mentioned  twice  in  desj)atches  and 
received  both  medals  with  eight  clasps.  He  was  a  pioneer  in  mili- 
tary aviation,  being  the  first  military  officer  on  full  pay  to  obtain  the 
Royal  Aero  Club's  certificate.  At  the  time  of  his  death  he  was 
Chief  Inspector  of  the  Aeronautical  Inspection  Department,  a  posi- 
tion he  had  hold  from  the  end  of  la.«t  year. 

Prof.  H.  L.  Cripps — We  have  also  to  record  the  death  of  Mr.  Henry  L. 
Cripps,  solicitor  and  Parliamentary  agent.  Deceased,  who  jomed 
the  firm  of  Messrs.  Dyson  &  Co., in  1871, acted  for  the  Metropolitan 
iioard  of  Works  from  1877,  and  for  the  L(jn<lon  County  Council  from 
1890  until  his  retirement  from  business.  He  was  subsecpiently 
elected  an  Alderman  of  th(^  I>ondon  Comity  Council.  He  was  a 
sound  authority  on  ])rivate  bill  logi.slation,  and  he  took  a  iirominent 
share  in  the  legislation  relating  to  gas  and  electricity  sui)j)Iy.  He 
was  a  directorof  the  Victoria  Falls  &  Transvaal  Power  Co. 


PERSONAL. 


The  D.S.O.  has  been  conferred  uiM)n  ^Iajf)r  I'..  I.  Rolling,  U.K..  for 
services  rendered  in  (;allipoli.  Major  Rolling  will  \k-  known  to  our 
readers  as  the  Igraiiic  Electric  Co.'s  (ilasgow  manager 

.Mr.  Wm.  T.  Taylor,  electrical  eiigiiUHT.  of  Hunile\ .  lias  been 
gazetted  captain  in  tin-  Hoyal  .North  LaTicashin-  Regiment.  <  apt. 
Taylor  has  held  a  Oovernment  apiKiintnient  in  Runiia.  and  in  1910 
he  went  to  San  Luis.  Rotosi.  for  the  Central  Mexi<'o  Light  i^'  Rower  tVi. 


APPOINTMENTS  VACANT  AND  FILLED 


A  junior  a.ssistant  is  iv(juir<(l  <>u  the  i-ditoriid  staff  of  TiiK  l"'.i.K( 
TRK'IAN.     See  advertisejtienl. 

A  staff  a.ssistant  is  want<'d  for  electrical  ollioe  work  in  a  (Wiveni- 
nient  departuient.  Salary  t2(M>  p<«r  anninn.  Applioaticms  to  Com- 
manding Officer.  II. M.S.  '"  Vernon,"  I\)rfsmoiith.  See  an  nd'rr1i'<e- 
vienh 

An  electrical  and  mechanical  engineer  i>  \N;ini<il  fcn  .m  In<lian 
colliery.  Must  have  had  experien<'e  of  the  eieefrical  m.K'hinery 
used  in  large  collicMv.  Connneucing  salary  Rs.  4'><i  rising  to  Ks.  t'<lO 
per  month  at  the  end  of  fourth  year.     Srr  (flvrrtifrmrnl. 

There  is  a  vacancy  on  the  pn)fessionaI  .'itafT  of  the  lionnett  College, 
Regent-.street,  Sheflield,  for  a    tutor   in    the  electrical  de]>artmrnt. 

.'  cr  ad  rrli  fttnr>»l. 

Wolverhampton  (Guardians  re(piirt>  an  as-xistant  in  the  enginorring 
department,  which  fl'a*«  with  steam  engines,  electrical  generating 
]>limt.  A-e  S.ilarv  £.">(♦  vith  residence,  rations.  Ac.  Applications 
(on  forms  !*u])plif(i)  to  (li<    (  IcrU  bv  lirsj  )M>st  \(»v.  2'A. 


Mr.  W.  J  Cox,  of  Euroa  (Victoria),  has  been  appointed  electrical 
engineer  to  the  Chelsea,  Aspendale  &  Carrum  (Victoria)  Electric  Co. 

ilr.  \\\  R.  P.  Mannion  has  been  appointed  attorney  and  general 
manager  of  the  Kalgoorlie  (W.A.)  Electric  Power  &  Lighting  Corpn. 
in  succession  to  Mr.  (,'.  E.  Crocker,  who  has  been  apix)inted  general 
manager  of  the  Perth  (W.A.)  municipal  electricity  and  gas  depart- 
ments.    Mr.  Crocker  will  act  as  consulting  engineer  to  the  compan\ , 

Mr.  Rujxjrt  .1.  Collard  has  been  appointed  teacher  of  electrica 
engineering  at  the  Central  Technical  College.  Brisbane. 

Mr.  Horace  Priestly  has  been  appointed  as  municii>al  electrical 
engineer  at  Kaponga  (X.Z.). 


INSTITUTIONS  AND  SOCIETIES 


Royal  Society. — The  following  have  been  recommended  by  the 
President  a;id  Council  of  the  Royal  Societj'  for  election  into  the 
Council  for  the  year  191G  at  the  anniversary  meeting  on  Nov.  30: 
President. — Sir  .1.  J.  Thomson,  O.M.  Treasurer. — Sir  A.  B.  Kempe. 
Secretaries.-  Vrof.  Arthur  Schuster  and  Mr.  W.  B.  Hardy.  Foreign 
Serrelari/.— Dr.  D.  H.  Scott.  Other  Members  of  the  Council. — Prof. 
J.  G.  Adami.  Sir  T.  C.  Allbutt,  K.C.B.,  Dr.  F.  F.  Blackman,  Dr. 
Dugald  Clerk.  Sir  William  Crookes,  O.ISL,  Prof.  A.  Dendv,  Mr.  J.  S. 
Gardiner.  Dr.  H.  Head,  Mr.  G.  W.  Lamplugh,  Prof.  A.  E.  H.  Love, 
Major  Rercv  Alexander  MacMahon,  Prof.  R.  Meldola,  Prof.  A. 
Smithells,  Prof.  E.  H.  Starling,  Mr.  R.  Threlfall,  Sir  Philip  Watts, 
K.C.B. 

Institute  of  Metals. — Prof.  W.  H.  Bragg,  F.R.S.,  is  to  deliver  the 
191()  May  lecture  before  the  Institute  of  ^letals.  He  is  now  devoting 
attention  to  the  structure  of  metal  crystals  as  revealed  by  X-rays, 
and  it  is  exjiected  that  he  will  have  a  very  important  ])ronouncement 
to  make  on  this  subject  before  the  Institute  of  Metals  on  the  occasion 
of  the  forthcoming  lecture. 


APJIANGEMENTS  FOR  THE  WEEK. 


FRIDAY.  Nov.  19th  (to  day). 

Institutiox  ok  Mechamcal  Engineers. 
8  p.m.  Electing  at  Institution  of  Civil  Engineers,  Great  George- 
street,  Westminster.  Pap?rs  on  "  The  Chemical  and  Mecha- 
nical Relations  of  Iron,  Mohbdenum  and  Carbon."  by  Profs. 
J.  t).  Arnold.  F.R.S.,  and  A.  A.  Read  :  and  on  "  The  Cause  and 
Effect  of  '  (Jhost  Linos  '  in  Large  Steel  Forgings."  by  Prof. 
J.  0.  Arnold,  F.R.S. 
SATURDAY,  Nov.  20th. 

Bn;MiN(;n.\M  and  District  Electric  Club. 
7  p.m.     .Meeting  at  Swan  Hotel.  New-street.  Birmingham.    General 
business  and  ra]K'r  on  "  Organising  the  Eleetrical  Industry," 
by  Mr.  H.  Foulds. 
TUESDAY,  Nov.  23rd. 

li.MMiXATixG  Engineering  Society. 
A  /».m.     .MiM'linn  at  the  House  of  the  Royal  Society  of  Arts,  John- 
street.  .\<lelphi,  London.     Discussion  on  "  The  First  Report  of 
the  Departmental   Committee  on    Lighting  in   Factories  and 
Wurksliiips."  oiK-ncd  by  Mr.  l>eon  (Ja.ster. 
WEDNESDAY,  Nov.  24th. 
RntMiNtiiiAM  Section  of  the  In.stiti'tion  of  Electrical  ExorNEERS. 
r  /).m.     Me«^ting  at  the   I'niversity,   Edmund-street.   Birmingham. 
PajxT  on   "  Some   Diflicultiesof  Design  of  High-spei'd  Gene- 
rators."   by  Prof.  A.  B.  Field. 
THURSDAY,  Nov.  26th 

iNSTiTrriox  of  Electrical  Engineer.*;. 
■  ■  /■  ■•■      Mwting  at  \irtorin  Embaukmeut.  W.C.     PaiH-r  on  "  Some 
Diflieulties   of    Desij-n    of    Hiiih  speed    (Jenerators,"    by   Prof. 
A.  B.  Field. 

ENG.NEERINO  INSr.TUriONS    VOLUNTEER   TRAINING  CORPS. 
(Mlhir  t  oMimaiidiii;:.  Lieut. -(<>1.  C.  B.  tlay.  \  .D. 
The  fcilktwiii^   tirders   liave   iu-cn   issued  for  the  week  connncncinff 
Nov.  22.  1«»I5  :— 

Drills  :   5:2.'',  to  7:2.'>.  7:2.')  to  8:2.-.  p.m. 

S.itnrday.  Nov.  2<».— Iniforiu  para«le  S  p.m. 

Monday.  Nov.  22.     Set  tions  1   and  2.  technical  :    sections  3  and  4, 
i«quad.     Sijinallin^:  Section  and  B(vruits. 

T»iej»<lay,  Nov.  2,1.— School  of  Arms  with  Architpet,«  (  orps.  6  to  8  p.m. 

Thurwlftv.  Nov.  2.^.  — -Sections  1  an<l  2  and  .Sicnaliinp  Section.  Shooting. 

Friday.  Nov.  26.— .Votions.l  and  4.  teihnical  ;  Sections  1  and  2,  squad. 
Sifinallini;  .Svtion  and  Boeruits. 

.Soot ions   for   toehnical    )»ar.i<le    at    headquarters.    Tx)ndon    Electrical 
^  "*.    I'i.    l'rcenry-«tr(H't.     .Sexrtions   for  shootirgi   parade   at  the 

i"    Ban^c.     Cnles.o  otherwise   ordered,   all   parades   at  Clieste 
Ho\»se.     The  openinp  meeting  of  the  new  headquarters  will  be  held  on 
Wednesday,  Dec.  let,  (»:.10  p.m 
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THE  DEPENDENCE  OF  THE  LIGHT  OF  THE  HEFNER 
LAMP  ON  ATMOSPHERIC  CONDITIONS -MORE 
ESPECIALLY  ATMOSPHERIC  PRESSURE.* 


BY  DR.  E.  OTT. 


Sumnutn/.— Then'  has  been  some  discrepancy  in  the  fornuilsc  proposed 
for  tho  candle-power  of  the  Hefner  Lamp  as  affected  by  atmospluric 
coriditions.  In  order  to  determine  this  effect  definitely,  the  author  made; 
measurements  in  a  closed  receiver,  the  pressure  being  varied  between 
wide  limits.     Tluee  sets  of  determinations  were  made. 


Dr.  E.  Liebenthal  has"  proposed  the  following  formula  for  the 
illuminating  power  y  of  the  Hefner  lamp,  viz  : — 

7/=l-049-0-0055a;-0-0072(a;'-0-75)+000011(6-760) 

in  which  , 

a  =the  volume,  expressed  in  litres,  which  the  aqueous  vapour 
associated  with  1  cubic  metre  of  dry  air  free  from  carbon  di- 
oxide would  have  at  the  same  temperature  and  same  pressure. 
a;'=the  carbon  dioxide  contained  in  the  air  expressed  in  the  same 
manner  ;  and  f^ 

6= the  atmospheric  pressure  within  the  range  735  to  775  mm.  of 
mercury. 

On  the  other  hand,  Messrs.  W.  J.  A.  Butterfield,  J.  S.  Haldane  and 
A.  P.  Trotter  found  the  formula  : — 


100- 


I'-- 


a—A  ■  c 
046"     0035 


C    ^-P 


12-5 


•       u-  u  100 

m  wlucn  : —  . 

I'=the  varying  light  of  the  Hefner  lamp  expressed  in  terms  of  its 
light  I  in  normal  conditions  ; 

a=the  varying  percentage  by  volume  of  aqueous  vapour  in  the 
air ; 

A=the  normal  percentage  of  aqueous  vapour  in  the  air  ; 

c=the  varying  percentage  by  volume  of  carbon  dioxide  in  the  air  ; 

C^the  normal  percentage  of  carbon  dioxide  in  the  air  ; 

J3=the  varying  atmospheric  pressure  in  millimetres  of  mercury  ; 

P— the  normal  atmospheric  pressure  at  sea  level. 

Here  y—1,  and  I'=I(ljHefner  unit  HK)  when  the  Hefner  lamp  is 
burning  in  normal  conditions,  i.e.,  with  an  atmospheric  humidity  of 
8-8  litres  ol  aqueous  vapour  ;  carbon  dioxide  amoimting  to  0-75  litre 
per  cubic  metre  of  pure  air,t  and  an  atmospheric  pressure  of  760  mm. 

Mr.  Butterfield  commmiicated  the  results  obtained  in  England  to 
the  International  Photometric  Commission  at  its  Third  Congress  in 
Zurich  in  the  year  1911.  As  the  English  formula  contains  a  correc- 
tion for  the  effect  of  carbon  dioxide  on  the  light  of  the  Hefner  lamp 
three  times  as  great,  and  for  the  effect  of  ordinary  fluctuations  of 
atmospheric  pressure  a  correction  four  times  as  great,  as  the  German 
formula,  that  Commission  expressed  a  desire  that  the  researches 
should  be  repeated.  The  president,  Prof.  Vautier,  having  suggested 
that  this  should  be  done  at  very  different  altitudes  in  order  primarily 
to  ascertain  the  effect  of  atmospheric  pressure,  Mr.  A.  Weiss,  of  Zurich 
(who,  imfortunately,  has  since  died),  and  Hofrat  L.  Kusminsky,  of 
Vienna,  expressed  themselves  -vvilling  to  imdertake  the  task. 

Owing  to  various  circumstances,  our  laboratory  could  not  put  this 
special  work  in  hand  until  the  spring  of  1914,  after  a  lot  of  prolonged 
preparatory  work  had  been  carried  out.  The  measurements  were 
made  by  means  of  a  portable  equipment,  which  is  described  below, 
at  the  Jungfrau  Joch  station  of  the  Jungfrau  Railway  (3,450  metres 
=  11,319  ft.  above  sea  level  and  with  a  barometer  reading  of  about 
500  mm.  of  mercury)  ;  at  the  Wengen  Alp  Railway  stations  Kleine 
Scheidegg  (2,067  metres=:6,781  ft.  above  sea  level  and  590  mm. 
barometer)  and  Lauterbrunnen  (800  metres =2,625  ft.  above  sea 
level  and  695  mm.  barometer) ;  and  ui  the  potash  mine  "  Alex  "  near 
BoUweiler  in  Alsace  (400  metres=  1,312  ft.  below  sea  level  and  nearly 
800  mm.  barometer).  A  more  favourable  choice  of  experimental 
stations  with  more  regular  barometric  differences  could  scarcely  have 
been  chosen,  and  the  gas  works  laboratory  at  Schlieren  (about  400 
metres= 1,312  ft.  above  sea  level  and  727  mm.  Jsarometer)  was  in  a 
suitable  position  to  afford  an  intermediate  controlling  figure. 

Unfortunately,  however,  these  very  laborious  and  tedious  measure- 
ments showed  an  improbable  course  of  variation  in  the  light  with  the 
differences  of  height,  which  was,  however,  quite  readily  attributable 
to  the  distance  in  place  and  time  between  the  experiments.  The 
work  had  to  be  carried  out  in  air  of  very  different  composition,  often 
(on  account  of  the  small  size  of  the  room  placed  at  our  disposal)  in 
particularly  vitiated  air,  the  effect  of  which  on  the  measurements 

*  From  the  laboratory  of  the  Schlieren  Works  of  the  Zurich  Gas  Under- 
taking. Communicated  by  the  International  Photometric  Commission 
and  translated  by  W.  A.  J.  Butterfield. 

t  '■  Pure  Air  "  in  the  sequel  always  signifies  dry  air  free  from  carbon 
dioxide. 


cannot  be  determined  with  sufficient  ff-rtaintv.     Th»-  '  •? 

also  liable  to  be  affected  unfavourably  by  th«;  \tiry  •!  »- 

peratures  of  the  rooms,  by  the  fa^-t  that  the  Hefner  lamp  frwiuentlv 
burnt  in  an  un.settled  manner,  and  by  the  refK- 1  *    '       '  'iking 

down,  and  transjKjrting  of  the  apparatus.     '].,  •■miilH 

of   the   experiments   undoubtedly   demanded   coi  n    bv   an 

investigation  made  at  one  and  the  same  spr^t  in.Mt.-.i'i  oi  i:    '  '•  -  nt 
places,   in  order  that  the  determinations  at   var\inK  at  -.c 

I)ressures  should  be  carried  out  with  air  of  the  Kame  m  far 

as  pos.sible,  and  with  no  change  being  made  in  the  apj/.. ...  .-  lO  the 

CO  irse  of  a  series  of  te.sts. 

The  recognition  of  this  led  natur  lly  to  the  employment  of  a  cfjrn- 
pression  chamber.  This  consisted  of  a  new  iron  ves.sel  which  ha/J  bten 
ordered  for  other  purposes  and  in  which  the  desired  repetition  of  the 
measurements  was  carried  out  between  Januan,-2f>th  and:  ">. 

In  contradistinction  to  the  earlierwork,  however,  these  in vt.. .  .iia 

were  made  at  only  three  different  pre.ssures,  viz.,  at  atmospheric 
pressure  and  at  100  mm.  of  mercury  above,  and  100  mm.  '  "  'y 

below,  atmospheric  pressure,  since  this  appeared  to  be  su  to 

cover  practical  conditions,  while  the  consequent  curtailment  of  the 
experiments  was  an  advantage  from  the  standpoint  of  accuracy.  The 
vessel  also  was  thus  not  subjected  to  too  great  a  pressure. 

The  compression  vessel  had  a  length  of  6-20  metres  ( =20-3  ft.)  and 
a  diameter  of  1-80  metres  (=5-9  ft.).  For  practical  reasons  it  was 
used  in  the  upright  position.  It  was  provided  with  a  manhole  and 
three  tubulures  for  the  air  and  electricity  supplies,  as  sho\»Ti  in  the 
accompanying  drawing,  which  also  shows  the  arrangement  of  the 
air  pump,  the  air  chests  and  the  comiections.  By  suitable  setting 
of  the  cocks  either  a  reduced  or  an  increased  pressure,  or  atmospheric 
pressure,  could  be  maintained  by  the  pumps  and  measured  on  a  water 
gauge.  The  pressures  were  quite  readily  maintained  constant 
without  any  special  regulator  by  throttling  one  or  other  of  the  cocks. 
The  air  was  always  passed  in  from  the  bottom  to  the  top  of  the 
chamber,  as  in  this  way  rapid  removal  of  the  vitiated  air  could  be 
most  easily  and  completely  effected  without  eddies.  The  removal 
in  this  way  is  facilitated  by  the  natural  upward  movement  of  the  air 
warmed  by  the  observer  and  the  flame.  The  air  particles  were  given 
a  parallel  course  through  the  compression  vessel  by  the  perforated 
plank  flooring  and  the  perforated  plank  ceiling,  and  consequently 
with  an  adequate  air  supply  the  flame  burned  with  normal  quietness. 

The  position  of  the  cocks  shown  in  the  drawing  represents  the 
method  of  working  at  a  reduced  pressure ;  in  this  case  in  order  to 
compensate  for  the  cooling  resulting  from  expansion,  the  air  was 
warmed  m  the  electric  oven,  so  that  the  whole  series  of  experiments 
could  be  carried  out  with  fresh  air  at  temperatures  between  20^0.  to 
23°C.  (-68°F.  to  13°F.). 

The  pumps  were  also  kept  going  during  the  experiments  with  pure 
air  at  atmospheric  pressure.  Thus  the  air  was  practically  identical 
at  increased  and  atmospheric  pressure,  and  little  altered  m  com- 
position at  reduced  pressure.  The  contaminated  air  required  for 
determining  the  effect  of  carbon  dioxide  and  aqueous  vapour  was 
obtained  by  stopping  the  pump  and  allowmg  the  products  of  breathing 
and  combustion  to  accumulate,  and  bj'  sprinkling  hot  water  or 
spreading  out  dry  calciun-  chloride.  The  maximum  temperature 
thus  attained  was  24°C.  (=75°F.).  It  must,  however,  be  pointed 
out  in  this  comiection  that  an  effect  on  the  flame  varying  in  degree 
took  place  according  to  the  .source  of  the  vitiatmg  constituents,  viz., 
carbon  dioxide  and  aqueous  vapoiu-,  because  the  light  is  affected 
specially  by  the  relative  proportion  of  oxygen,  i.e.,  the  ratio  of  oyxgen 
to  nitrogen.  The  more  carbon  dioxide  and  aqueous  vapour  arise 
through  combustion  (and  not  b}'  mere  admixture)  the  more  oxygen 
disappears  relatively  to  the  nitrogen,  and  the  more  considerable  is 
the  loss  of  light.  Carbon  dioxide,  moreover,  has  considerably  greater 
effect  than  aqueous  v^apour.  This  has  been  proved  by  Bunte  and 
Burschell  25  years  ago  (vide  "  Journal  fur  Gasbeleuchtmig."  1891, 
p.  310,  et  seq.),  further  reference  to  whose  very  interesting  experi- 
ments will  be  made  later. 

The  whole  apparatus  was  mstalled  ui  very  favourable  temperature 
conditions  in  the  first  condenser  room  of  the  Xo.  2  appiiratus  house 
of  the  gas  works.  Pure  outer  air  was  always  supplied  to  the  pump. 
A  small  table,  which  was  fastened  to  the  plank  floor  of  the  iron  ve&sel, 
carried  a  short  photometer  bench,  for  compjvring  the  Hefner  lamp 
and  the  workmg  standard  incandescent  lamp,  by  means  of  a  Lummer 
Brodhun  photometer  head  of  tlie  equality  and  contrast  pattern. 
Carbon  filament  incandescent  lamps  with  bow-shaped  filaments  and 
cylindrical  glass  bulbs  were  used,  giving  a  light  of  about  one  Hefner 
unit  at  about  8  watts  (20  volts,  0-4  amperes).  These  lamps  had  first 
been  proved  to  be  sufficiently  constant  on  burning  for  at  least  100 
hours.  They  were  compared  from  time  to  time  with  similar  reference 
standard  lamps  wliich  were  used  but  little  and  merely  for  control 
purposes.  No  considerable  change  of  illuininatmg  jwwer  was  at  any 
time  observed,  which  tallies  entirely  %dth  experience  of  them  gamed 
otherwise. 
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The  tests  were  made  with  two  incandescent  lamps,  but  one  and 
the  same  1  mp  was  used  throughout  a  complete  series  of  tests  at  the 
three  different  pressures  without  being  disconnected,  in  order  to  avoid 
disturbing  the  state  of  equilibrium  of  the  apparatus.  Any  dis- 
crepancies between  the  readings  of  the  scale  on  the  photometer  bench 
and  the  true  distances  between  the  incandescent  filaments,  photo- 
meter and  Hefner  lamp,  were  neutralised  by  arranging  that  the 
photometer  settings  always  fell  about  the  middle  of  the  distance  of 
80  cm.  between  the  two  sources  of  light  aud  as  the  latter  also  had 
nearly  the  same  colour  the  errors  of  measurement  were  reduced  to  a 
minimum. 

The  current  to  the  incandescent  lamps  was  regulated  from  outside 
the  compression  vessel  by  means  of  a  portable  compensation  aj^pa- 
ratus  which  had  been  standardised  at  the  Imperial  Physical  Technical 
Institute  afCharlotten burg,  and  found  quite  suitiibk-  for  our  purpose 
by  Prof.  Dr.  Liebenthal.  It  pormitfcd  the  current  and  voltage  to 
be  set  exactly  to  001  per  cent,  and,  therefore,  the  illuminating  power 


are  not  well  adapted  for  work  in  conjunr  tion  \\ith  experiments  which 
have  to  be  carried  through  quickly  wi  !i  rapid  changes  of  pressure. 
Moreover,  they  would  not  have  given  results  for  a  particular  moment,, 
as  was  absolutely  necessarj'  for  tests  beginning  at  any  time.  The  use- 
of  the  two  methods  together  would  have  been  much  too  troublesome 
and  tedious.  In  order  to  obtain  average  values  which  should  be  as  cor^ 
rect  as  possible,  the  following  order  of  working  was  alwaj-s  observed  : 
reading  the  siphon  barometer,  determination  of  the  carbon  dioxide, 
detennination  of  the  humidity,  reading  the  photometer,  deter- 
mination of  the  humidit}-,  determination  of  the  carbon  dioxide, 
reading  the  barometer.  ^ 

The  equipment  inside  the  vessel,  wliich  was  coated  dead  bla-  k, 
compri.sed,  in  atldition  to  the  barometer  already  referred  to,  a  series 
of  screens,  a  telephone  for  intercourse  with  the  exterior,  and  an 
incandescent  lamp  with  convenient  switch  for  lighting. 

The  reading.s  of  the  photometer  were  made  by  the  writer  of  this 
report  personally  at  such  times  as  were  indicated  by  two  otug- 
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to  be  fixed  to  nt  least  01  per  cent.  The  oomj)<ti>:ii  mn  ,iji|),iniius. 
8upi)lic(l  by  the  Land  and  Aliirine  Cable  Workn  nl  Nippos.  Cologne, 
was  specially  nrrangod  so  Hint  by  nionns  of  a  jKisitive  switch  two 
lamps,  viz.,  the  one  used  in  testing  and  the  "  rrfen-noo  standard." 
could  be  controlled  with  the  required  aocumcy.  A  Weston  rell 
.saturated  at  4T'.  and  practirnlly  indejiendenf  of  tcniiMTiiture  wiw 
used  as  the  standard  cell.  The  rest  of  the  nrrangenicnts  ran  bo 
followed  from  the  accompanying  drawing  (Fig.  1). 

The  coTujiosition  of  the  air  was  determined  by  physical  volumetric 
methods  as  follows:  The  })rojKirtion  of  aqueous  vapour  wa.s  nsrer- 
tfluied  by  the  Af^mann  asj)iration  Ijygrometor  {n»  reconimende<l  in 
Liebenthal's  "  Praktischer  Pliotometrie,"  ]>.  117).  and  the  pro- 
portion of  carbon  dioxide  vith  the  ajiparatti-s  o£  .T.  S.  Haldano.  a» 
recommended  by  Buttcrfield  and  desorilicd  Jtileralia  in  the  "  .Tounial 
fiir  Casbeleuehliinp."  1010.  p.  M2.  Both  npparatiis  gave  values  in 
agreement  with  gravimetric  methods.  The  latter,  therefore,  could 
be  wholly  disjK'nsed  with,  which  Wi^  eejiocially  ndvanfngrous  as  thoy 


cib.Mrvcrs.  who  ^^(•^e  keeping  continvious  control  of  the  height  of  the 
Hefner  tlanie  (wliith  was  fed  with  amyl  acetate  coinpl,\-ing  with  the 
prescription)  and  of  the  intensity  of  the  current  and  voltage  of  the 
incandescent  lanip.^  A  sjx'cial  "device  was  found  unnecossarv  for 
mixing  the  air  in  the  vessel,  on  account  of  it  Ix'ing  so  narrow,  and 
Hie  fresh  nir  being  In  flow  through  it.  Hence  nothing  more  was 
necessary-  in  the  trials  made  with  fre.sh  air  to  ensure  a  suflRcient 
admixture.  When  the  pump  was  stopjx'd,  however,  the  \-itiated 
air  pr<Mluce<l  w.is  stirred  with  dusters,  while  the  determinations'of 
carlxm  dioxifle  and  humidity  weir  always  made  in  the  immediate 
neighl»ouriin<Ki  of  the  flame,  but  .screened  from  its  radiation.  s4 

In  nrrler  to  ntuler  the  solution  of  the  particular  question,  visi..  the 
determination  of  the  effect  of  changes  of  atmospheric  pre,ssuif  on  the 
light  of  the  Hefner  lamp,  indejiendent  of  disturbing  factors,  a  tran- 
sition W.1S  first  made  from  atmospheric  pressuix>  (717  mm.  on  the 
a\-erage),  through  a  pressure  increased  by  about  lOtl  mm.  of  niercurv, 
to  a  pressure  reduced  by  about  100  mm.  ;   then  from  the  increased 
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pressure  through  atmospheric  pressure  to  the  reduced  pressure  ;  and 
finally  beginning  with  the  reduced  pressure.  In  conclusion,  an 
investigation  was  made  with  vitiated  air  under  atmospheric  pressure 
in  order  to  determine  the  effect  of  carbon  dioxide  and  aqueous  vapour. 
The  results  are  summarised  in  the  sequel  : — 

Effect  of  Atmospheric  Pressure. 

(a)  816—717  mm.  of  Mercury. — On  changing  the  atmospheric 
pressure  from  816  mm.  to  717  mm.  of  mercury  with  practically 
unaltered  composition  of  the  air  (at  the  high  pressure  the  air  con- 
tained on  the  average  1047  litres  of  aqueous  vapour  and  1-27  litres 
of  carbon  dioxide,  and  at  atmospheric  pressure  10-66  and  1-19  litres 
respectively,  per  cubic  metre  of  pure  air),  the  sources  of  light  being 
at  the  distance  of  80  cm.  alfeady  mentioned,  the  photometer  had  not 
to  be  moved  approximately  4  mm.,  which  would  have  corresponded 
with  the  change  of  light  of  4  per  cent,  ascertained  in  England,  but 
on  the  average  only  by  0-95  mm.,  which  corresponds  with  a  decrease 
of  light  of  0-95  per  cent.  Taking  into  accomit  the  effect  of  carbon 
dioxide  and  aqueous  vapour,  according  to  the  formula  given  below, 
the  decrease  rises  to  1-10  per  cent.,  which  difference  is,  however,  so 
smalljthat  if  falls  within  the  limits  of  experimental  error. 
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Decrease  in   the  Light  on 
Reduction  of   the  Atmos- 
14-6  pheric  Pressure  from  717to 
to  614'5mm. 

=8-69% 

=6-89% 


Fig.  2. — Decrease  Observed  in  the  Light  of  the  Hefner  Lamp 
ON  Reduction  of  the  Atmospheric  Pressure  from  816  to  614"6  mm. 
OF  Mercury. 


Curve 


=Without  Correction  for  Carbondioxide  and  Aqueous  Vapour. 

=With  „         „  „  


It  can,  therefore,  be  stated  with  certainty  that  the  decrease  of 
light  of  the  Hefner  lamp  through  a  diminution  of  atmospheric 
pressure  of  99  mm.  of  mercury  in  the  interval  from  816  mm.  to 
717  mm.,  which  is  the  most  important  range  from  the  practical 
standpoint,  amoimts  to  only  1-1  per  cent.,  and  that,  therefore,  the 
portion  of  Liebenthal's  formula  relating  to  atmospheric  pressure 
corresponds  with  the  fact. 

Any  other  result  was  hardly  to  be  expected,  as  the  member  of  the 
formula  in  question  had  been  obtained  by  the  method  of  least  squares 
from  a  sufficient  number  of  observations  made  in  a  weU-ventilated 
large  room. 

(6)  717  —  614-5  mm.  of  Mercury. — At  the  change  of  pressure  and 
an  average  of  12-65  litres  of  aqueous  vapour  and  1-34  litres  of  carbon 
dioxide  in  the  attenuated  air  (the  composition  of  the  air  at  the 
atmospheric  pressure  of  717  mm.  being  as  already  stated  above),  the 
photometer  had  on  the  average  to  be  moved  9-05  mm.  towards  the 
Hefner  lamp,  which  corresponds  with  a  decrease  of  light  of  8-69  per 
cent,  without  correction,  and  of  6-89  per  cent,  with  correction  for 
carbon  dioxide  and  aqueous  vapour  according  to  the  formula  given 
below. 


This  decrease  is  thus  considerably  greater  than  that  found  by 
Liebejithal  in  the  pneumatic  chamber.  The  difTen^nc-e  ui  readijV 
explicable  by  the  fact  that  Liebenthal  according  to  his  own  account, 
did  not  secure  quite  sati.sfactory  mea-surr-ments  Jjw-auHe  he  wa«  using 
a  Weber  photometer  with  a  benzine  standard. 

It  is  of  interest  that  the  average  decrease  of  light  thug  found  over 
the  whole  interval  from  816  mm.  to  614-.^  mm.  pressure  \n  equal  to 
that  found  by  Butterfield,  Haldane  and  Trotter,  viz.,  about  4  percent. 
per  100  mm.  decrea.se  of  pressure.  But  our  point.s  lie  on  a  curve 
(Fig.  2)  and  those  of  the  other  obser\-ers  on  a  stnii 

It  may  be  mentioned  that,  further,  two  mean  jj ...  ,.t  763  ram. 
and  66.3  mm.  pressure  fit  in  the  curve  referred  to  above.  Thoie 
measurements  were  obtained  from  the  tests  made  in  the  SDiine  of 
1914.  *^    ^ 

Effect  of  Carbon  Dioxide  and  Aqueocs  Vapouk. 

As  already  explained,  this  effect  depends  not  merely  on  the  con- 
stituents themselves  which  cause  the  vitiation,  but  also  on  their 
origin.  It  could  not,  therefore,  be  determined  so  unequivocally  an 
could  the  effect  of  atmospheric  pres.sure.  Experiments  by  Bunte 
and  Burschell  with  the  batswing  burner,  the  Argand  burner,' and  the 
Hefner  lamp,  showed  in  general  about  the  same  effect  from  admixwf 
carbon  dioxide  and  admixed  aqueous  vapour  as  Liebenthal  found, 
while  these  impurities  when  occurring  as  products  of  combu-stion 
lowered  the  illuminating  power  to  a  relatively  tnuch  greater  extent. 
Thus  the  carbon  dioxide  lowered  it  in  a  ratio  which  falls  between  that 
found  by  the  Englishmen  and  that  found  in  these  exixriments. 

Since  an  increase  of  carbon  dioxide  and  aqueous  vapour  generallv 
is  accompanied  by  a  diminution  of  oxygen,  special  experimenta  with 
mere  admixture  of  carbon  dioxide  as  carried  out  by  Liebenthal  do 
not  rejjresent  what  actually  takes  place.  On  the  other  hand  ad- 
mixture of  aqueous  vapour,  though  of  smaller  effect,  takes  account 
of  the  change  of  natrual  atmospheric  humidity.  In  any  case  in  a 
formula  applicable  to  the  effect  of  vitiation  of  the  air  of  a  room  the 
effect  of  the  products  of  combustion  and  breathing  must  not  be 
disregarded.  Since,  however,  the  ratio  of  the  quantities  of  the 
impurities  which  thus  come  into  account  constantly  varies,  it  is 
impossible  at  the  outset  to  give  a  formula  which  will  be  correct  for 
all  experimental  conditions.  The  formula  expressed  below,  there- 
fore, strictly  speaking,  only  applies  to  air  of  similar  composition  to 
that  in  our  experiments,  and,  therefore,  the  changes  of  the  hght  with 
variations  in  the  atmospheric  pressure  have  been  stated  above  with 
and  without  correction  for  the  vitiation  of  the  air. 

Our  investigations  have  been  mostly  made  at  atmospheric  pressure- 
and  with  the  aqueous  vapour  ranging  from  9-93  to  21-19  litres  and 
the  carbon  dioxide  from  1-00  to  3-90  litres  per  cubic  metre  of  pure  air. 
For  our  experimental  conditions  the  change  of  hght  per  htre  of 
aqueous  vapour  was  0-62  per  cent,  and  per  litre  of  carbon  dioxide 
3-30  per  cent.     Liebenthal  found  0-55  per  cent,  and  0-72  per  cent.  ; 
Butterfield,  Haldane  and  Trotter  0-625  per  cent,  and  2-20  per  cent.  ; 
and  an  investigation  made  by  Paterson  at  the  National  Ph%-sical 
Laboratory  at  Teddington  on  the  effect  of  aqueous  vapour  gave  the 
result  of  0-60  per  cent.     These  differences,  which  are  inconsiderable 
for  aqueous  vapour,  are  appreciable  for  carbon  dioxide.     They  arise 
clearly  from  the  fact  that  Liebenthal  worked  in  a  lai^e  room  which 
was  always  well  ventilate.^,  and  detennined  the  effect  of  carbon 
dioxide  only  by  admixture  of  carbon  dioxide  from  a  cylinder,  whereas 
the  other  observers  carried  out  their  investigations  in  small  'ooms 
with  air  contaminated  by  the  products  of  breathing  and  combustion 
and,  therefore,  relatively  poorer  in  oxygen.     It  may  be  of  interest  to 
point  out  that  the  factor  for  the  effect  of  carbon  dioxide  given  by  our 
formula  is  smaller  than  that  of  Butterfield.  Haldane  and  Trotter, 
but  in  any  given  case  may  be  compensated  by  tlie  larger  factor  for 
the  effect  of  atmospheric  pressure.     This  i.robably  accounts  for  the 
difference  in  the  factors  for  atmospheric  pressure. 

From  the  foregoing  it  undoubtedly  follows  that  the  factor  relating 
to  carbon  dioxide  of  Liebenthal's  formula  is  considerably  too  smiUl, 
as  in  practice  it  is  not  generally  a  case  of  admixed  carbon  dioxide, 
but  of  carbon  dioxide  from  breathing  and  combustion,  if  work  is 
being  carried  on  in  badl}'  ventilated  rooms. 

The  formida  based  on  our  researches  is  as  follows  : — 

t/=l-049-0-0062.c-0-033(.r'-0-75)-r0-00011(fc-760) 
in  which  the  symbols  have  the  significance  alrejwly  stated  at  the 
beginning  of  this  report,  only  that  h  in  this  applies  to  the  greater 
range  of  difference  of  pressure  (816  —  717  mm.  of  mercury). 

In  this  connection  it  must,  however,  be  expressly  pointed  out  that 
a  different  ratio  of  oxj-gen  to  nitrogen  woiJd  also  involve  a  more  or 
less  extensive  alteration  of  the  factoi-s  for  aqueous  vapour  and  carbon 
dioxide.  The  two  members  of  the  formula  in  question  clearly  can 
only  be  regarded  as  indicative,  especially  as  the  effect  of  these  im- 
purities is  probably  also  to  some  extent  dependent  on  the  atmospheric 
pressure.     For  a  final  settlement  of  these  factors  a  much  longer  series 
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of  investigations  would  still  be  required  as  exact  measurements  with 
the  Hefner  lamp  in  '■  hemselves  involve  wqxx  ticklish  work,  which 
induces  us,  even  in  this  connection,  to  express  the  hope  that  a  steadier 
and  more  readily  managed  unit  of  light  will  soon  be  found. 

The  matter  is  different  when  the  ratio  of  oxygen  to  nitrogen  remains 
about  the  same,  as  is  the  case  in  working  in  well-ventUated  and 
sufficiently  large  photometer  rooms.  Liebenthal's  factors  for 
atmospheric  humidity  and  pressure  apply  especially  to  this  case,  and 
as  they  emanated  from  a  sufficient  number  of  observations  and, 
moreover,  show  good  or  very  good  agreement  with  our  values,  they 
may  be  accepted  as  correct  ;  the  factor  for  carbon  dioxide  mast, 
however,  drop  out,  and  the  measurements  then  apply  to  the  average 
proportion  of  carbon  dioxide  of  0-75  litre  per  cubic  metre  of  pure  air 
given  by  Liebenthal  for  well -ventilated  rooms. 

In  order,  therefore,  that  work  may  be  always  carried  on  in  uniform 
and  well-defined  conditions  and  the  light  of  the  Hefner  lamp  be 
subject  to  proper  corrections,  photometer  tests  with  it  must  always 
be  made  only  in  well-ventilated  and  sufficiently  large  rooms  ;  the 
light  is  then  only  dependent  on  the  natural  humidity  of  the  outer  air 
and  the  atmospheric  pressure,  and  may  without  objection  be  cal- 
culated according  to  the  following  abbreviated  Liebenthal  fornmla  : 
?/=1049-000o5 1+000011(6-760). 

In  this  formula  the  symbols  have  the  meanings  given  above,  with 
h  ranging  from  816  to  717. 

The  author  concludes  by  expressing  his  thanks  to  those  concerned 
in  the  work. 


FOUNDATIONS  FOR  TRANSMISSION  LINE  TOWERS 
AND  TOWER  ERECTION. 


At  the  recent  Annual  Convention  of  the  American  Institute  of 
Electrical  Engineers  a  series  of  Papers  were  read  on  the  practice 
adopted  by  various  power  companies  in  erecting  transmission-lino 
towers  and  making  the  foundations  for  them.  We  give  below  a 
summary  of  the  most  interesting  facts  upon  which  the  authors 
touched. 

Pennsylvania  Watkr  and  Power  Company. 

Mr.  J.  A.  Walls  gave  some  notes  relating  to  the  transmission  lines 
of  the  Pennsylvania  Water  and  Power  Company,  of  whicli  he  is 
chief  engineer.  On  the  first  Holtwood-Baltimore  Line  (No.  12)  the 
steel  tripod  stub,  Fig.  1  was  used  with  suspension  towers  and  a  con- 
crete foundation,  Fig.  2,  with  anchor  towers.  On  the  Holt  wood- 
Lancaster  line  mushroom  type  concrete  foundations  were  u.sed  for 


6  ft.  in  the  ground  and  under-cut  at  the  bottom  of  the  hole  as  shown 
in  Fig.  4.  It  was  later  found  advisable  to  dig  the  post  holes  only 
3  ft.  to  4  ft.  deep  and  make  a  bell-shaped  expansion  in  the  bottom  by 
the  use  of  d\Tiamite.  The  mushroom  tyi)e,  in  good  ground,  is 
cheajjer  to  build,  can  be  built  more  quickly  than  the  other  types 
experimented  with,  and  Is  especially  satisfactory  on  account  of 
not  disturbing  the  adjacent  groimd  or  necessitating  backiill. 

The  next  best  tvpe  of  foundation  appeared  to  be  the  mushroom 
type  using  steel  forms.  In  this  type  a  ml  the  following  types,  excavat- 
ing by  dynamite  did  not  prove  successful.     Next  in  order  in  point  of 
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cost  and  rapidity  of  construction  was  the  mushroom  type  with 
wooden  forms.  Here  24  sets  of  forms  are  required,  ^ehich  are  heavy 
and  difficult  to  assemble.  The  least  satisfactory  type  of  base  was  the 
truncated  pier  with  wooden  forms. 

The  tyiie  adopted  on  Transmission  Line  No.  56  was  that  shown  in 
Fig.  4,  and  the  actual  cost  of  tliis  type  on  the  line  averaged  per 
tower,  as  follows : — 

Hauling  materials £2  13  0 

Grading 0  10  0 

Digtring 1     0  0 

Materials  and  concreting 5  14  0 

Total £9  17     0 

The  hole  is  dug  about  3  ft.  deep,  using  the  post  hole  bars  to  loosen 
up  the  soil,  and  a  long  handle  shovel  to  scoop  it  out.     If  the  soil  at 
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loth  su'<p!>n'4ion  and  anrhor  towers.  Lift  ma  test-s  in:id'  on  ntcoi 
trip  )d  stubs,  steel  single  leg  stubs,  (witii  tins  at  top  and  bottom. 
Fig.  3)  and  uudor-cat  mushroHU  typo  concrete  stubs  showed  that  the 
tri|)od  type  pidied  o\it  of  fresh  groinid  at  about  32,(K>0  lb.  ;  th'^ 
single  leg  at  about  23.()tK)  lb.  ;  wliil<>  tli;'  uiushro)m  concrcto  type 
showed  no  signs  of  lifting  or  cracking  of  soil  up  to  the  limit  of 
('ap!\<'ity  of  the  testing  outfit,  I'.r..  70.0U0  lb. 

Investigations  were  made  on  four  typos  of  concrete  foundation!!  to 
determine  which  typo  of  foundation  would  best  suit  the  conditions. 
The  best  typo  wa.s  found  to  bo  the  mushroom  type,  without  ' 
constniotod  by  digging  a  post  hole,  approximately  10  in.  in  di 


this  d.pth  IS  too  hard  to  scoop  out  with  a  spoon  a  hole  about  2  ft.  is 
punched  \\\  the  centre,  and  the  hole  shot  with  about  one-half  .stick  of 
dynamite.  Under  ordinary  oonditions  one  mm  can  dig  from  two  to 
three  Ivilcs  a  day  in  this  manner.  In  some  places  rock  has  been 
cncounterod.  If  this  rock  is  not  soft  enough  to  bo  dug  out  with  a 
bar,  throe  to  four  charges  of  dynamite  generally  open  the  hole. 

The  ooiv^nte  mixture  usofl  for  the  foundations  is  made  in  pro 

portions  varyiixg  from  1:2:4  to  1:3:.5.     The  cement  is  good  quality 

Portland  c?ment.  which  could  meet  the  8i)ecifications  of  t  he  American 

^  -'  Alaterials.     1'5  cubic  yd.  of  stone  and  3-4  cubic 

dumped    >i   .>ioh  tower  site.     Tliis  amount  was 
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increased  about  50  per  cent,  at  every  fifth  tower,  so  as  to  make  up 
for  occasional  shortages. 

The  time  required  for  mixing  and  pouring  the  concrete  is  about 
three  quarters  of  an  hour,  while  moving  and  setting  up  takes  about 
one  hour.  A  2-5  cubic  ft.  hand  mixer  had  done  excellent  work  on 
the  Lancaster  transmission  line  and  such  a  mixer  was,  therefore, 
purchased  for  the  work  on  line  No.  56.  This  mixer  runs  on  two 
wheels  and  weighs  about  1,0001b.  with  loading  platform.  The 
smallest  number  of  men  needed  for  efficient  handling  of  this  work 
is  one  foreman  with  nine  men,  with  from  one  to  three  teams  depend- 
ing on  the  length  of  haul  of  water  and  cement. 

Originally  buckets  were  used  for  removing  the  concrete  from 
the  mixer,  but  this  proved  to  be  inefficient  as  concrete  could  be 
mixed  faster  than  it  could  be  removed.  A  portable  inclmed  run- 
way was,  therefore,  made  by  means  of  which  the  mixer  could  be 
elevated  enough  to  permit  the  placing  of  a  wheelbarrow  imder  the 
chute.  Water  in  the  holes  was  pumped  out,  but  it  would  be  well  to 
carry  a  short  length  of  6  in.  sheet- iron  pipe  for  cases  where  the  holes 
filled  fast,  as  the  concrete  could  then  be  poured  through  the  pipe 
without  draining  the  holes. 

For  erecting  the  towers  they  are,  whenever  possible,  assembled 
on  the  ground  in  a  horizontal  position.  A  rigging  gang  consisting  of 
a  foreman  with  1 1  men  and  a  four- head  mule  team  follows  to  assemble 


:t  6  in- 


let down  with  the  back  guy  alone.     When  the  f-  -  '  '  r  - 

from  the  foundation,  the  tower  in  held  until  t  ,joe  is 

fitted  to  each  side.     If  the  Hj>ecial  erecting  Hhoe  ls  u«:fl  the  tower  '» 

rocked  ahead  by  meaas  of  the  main  tackle  and  t^  -   -     ' exchanged 

for  standard  ones.     The  side  guy  i.s  used  for  »-  ly,  and  is 

kept  taut  enough  to  take  out  the  slack  while  the  tower  is  going  up, 
but  it  is  not  allowed  to  take  any  stress. 

The  Alabasia  Power  Co. 

Mr.  W.  E.  Mitchell,  operating  manager  of  the  Alabama  Power  Co., 
in  the  ''econd  Paper  of  the  series,  expres-ses  the  opinion  that  concrete 
foundations  for  steel  transmission  line  towers  in  most  places  are  not 
warranted.  Due  to  the  inaccessibility  of  most  lines,  and  the  im- 
possibility of  finding  proper  concrete  materials  near  them,  the  cost  of 
concrete  foundations,  including  excavation,  frequently  runs  above 
£20  per  tower,  and  seldom  goes  below  f  10. 

At  the  start  of  the  development  of  the  Alabama  Power  Company  it 
was  found  the  roads  were  bad  and  hauls  of  from  four  to  ten  miles 
from  the  nearest  railway  stations  were  frequent.  Also  the  soil  was 
good  clay  or  disintegrated  rock,  and  there  was  practically  no  sand, 
gravel  or  hard  rock  available  for  concrete.  Studies  were  therefore 
made  of  all-steel  foundations,  and  the  first  1,000  towers  were  supplied 
with  footings  as  shown  in  Fig.  5. 
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Fig.  5. — FmST  Steel  Foundations  ;  Alabama  Power  Co. 
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Fig.  6. — Later  Steel  Foundations  ;  Alabama  Power  Co. 


the  towers.  The  general  scheme  of  erection  is  to  pivot  tower  legs  to 
the  foundations  and  then  lift  the  head  of  the  tower  by  means  of  a 
tackle  running  from  a  point  below  the  cross  arms  over  a  shear  leg 
to  a  dead  end  at  a  convenient  distance  ahead  of  the  tower.  The 
shear  leg  is  made  of  two  45-ft.  spruce  timbers,  measuring  about  6  in. 
at  the  top.  Back  and  side  guy  tackles  are  also  attached  to  the  towers. 
The  light  section  40-ft.  towers  are  pivoted  on  a  f -in.  case  hardened 
machine  bolt  on  each  side,  the  bolts  running  through  the  leg  angle 
and  standard  foundation  shoe.  One  tower  was  dropped  and  slightly 
damaged  on  account  of  a  faulty  foundation  shoe  breaking.  This  led 
to  the  ordering  of  one  pair  of  shoes  made  of  extra  heavy  angles,  and 
of  such  a  height  that  the  tower  leg  cleared  the  foundation  plate  by 
more  than  J  in.,  while  the  tower  was  being  raised.  All  extension 
and  heavy  towers  are  bolted  to  a  hinge  turning  on  a  1-25-in.  bolt. 
The  hinge  and  bolt  are  supported  by  means  of  a  J-in.  plate  bent  in 
channel  shape  with  the  web  resting  on  the  foundation. 

When  the  shear  leg  is  up  and  all  rigging  in  place,  the  mule  team  is 
hitched  to  the  main  lead  line,  which  is  hauled  in  slowly  until  the  men 
at  the  back  guy  commence  to  feel  the  weight  of  the  tower  on  their 
tackle,  when  the  team  is  stopped.  The  team  is  moved  a  step  at  a 
time  only,  at  this  stage  until  the  weight  of  the  shear  leg  is  sufficient 
to  pull  the  tower  over  when  the  team  is  unhitciied  and  the  tower 


The  towers  were  designed  for  two  circuits  of  No.  00  seven-strand 
medium  hard-drawn  copper,  and  two  i-in.  Sirmen  s  Martin  ground 
Avires.  The  average  span  was  figured  as  750  ft.  and  maximum  span 
1,000  ft.  Minimum  ground  clearance  for  conductors  25  ft.  The 
loadings  used  were  8  lb.  per  square  foot  of  projected  area  of  con- 
ductors, and  16  lb.  per  square  foot  on  flat  surfaces.  Ice  loading  was 
taken  as  }  in.,  as  in  this  section  sleet  is  practically  unknown,  and 
temperature  variivtion  100°F. 

The  test  loads  on  the  towers  were  :  (1)  A  horizontal  pull  in  direction 
of  line  of  3,000  lb.  at  any  insulator  or  ground  wire  support  ;  (2)  a 
vertical  load  of  1,200  lb.  at  end  of  any  one  or  all  cross  anus  ;  and  (3) 
a  horizontal  puU,  transverse  with  line,  of  5,000  lb.  appUed  at  middle 
conductor  cross  ann  on  centre  line  of  tower  and  at  the  same  time  a 
load  of  7,000  lb.  parallel  with  line,  applied  at  the  top  conductor  cross 
arm  on  centre  line  of  tower. 

Experiments  with  buried  discs  and  other  flat  plates  show  that 
in  pulling  them  up  the  soil  is  removed  in  the  form  of  a  cone,  and 
that  the  angle  of  the  sides  of  the  cone  very  closely  approximat^ 
the  adherence  angle  of  the  soil.  In  determining  the  size  and  depth 
of  the  footing,  it  was  assumed  that  the  maximum  force  withstanding 
tension  in  the  tower  stub  was  the  weight  of  an  mverted  truncated 
cone  of  earth  which  had  the  area  of  the  tower  footing  as  the  smaller 
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base,  and  sloped  outwardly  at  an  angle  of  30  deg.  from  the  vertical. 
To  withstand  a  thrust  on  the  footing,  a  fair  bearing  pressure  per 
square  foot  was  assumed.  By  these  calculations  it  was  found  that 
a  base  about  6-25  sq.  ft.  in  area,  and  buried  7-5  ft.  in  the  earth  would 
give  a  factor  of  safety  of  two.  The  lightest  grillage  for  this  given 
strength  therefore  was  2-5  ft.  square.  In  the  field  work  it  was  found 
that  it  was  necessary  to  dig  a  hole  at  least  2-5  ft.  by  3-5  ft.  or  4  ft. 
in  order  to  allow  the  men  sufficient  room  in  which  to  work.  It  was 
evident,  therefore,  that  an  anchor  of  rectangular  shape  would 
require  less  excavation  and  for  that  reason  the  later  towers  were 
ordered  with  anchors  2  ft.  by  3-5  ft.  in  area. 


) 


about  the  same  number.  The  best  record  was  20  towers  raised  in 
one  10-hour  day.  The  average  cost  for  the  footings  was  about 
£5.  10s., ;  assembling  4,800-lb.  towers  cost  £2  and  erection  £1. 

Pacific  Gas  and  Electric  Co3rPA>-Y. 
ilr.  P.  M.  Downing,  engineer  of  Operation  and  ^Maintenance  of  the 
Pacific  Gas  and  Electric  Company,  said  that  the  tower  designs  first 
con.structed  called  for  each  structure  to  be  self-supporting  under 
strains  due  to  the  breakage  of  all  conductors  on  one  side  of  the  tower 
together  with  maximum  ice  and  wind  strain.s.  This  resulted  in  a 
hea\^-,  durable  structure  of  high  first  cost,  and  imposed  a  ver\-  much 
more  severe  condition  than  could  be  met  by  pole  lines.  A  very  safe 
condition  under  which  to  test  towers  to  be  used  in  a  country  not 
subject  to  severe  snow  and  sleet  conditions,  is  to  consider  a  wind 
pressure  of  14J  lb.  per  square  foot  on  flat  surfaces,  combined  ■with  a 
temperature  range  of  12.5~F.,  or  a  pressure  of  21  lb.  per  square  foot  on 
flat  surfaces  under  ordinary  temperatures  ;  also  two  broken  wires  in 
any  span  of  a  circuit  carrying  six  wires,  these  breakages  to  be  in  such 
positions  on  the  tower  as  will  give  maximum  strain. 
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Fig.  7. — Reinforced  Concrete  Footing  ;  P.G.  &  E.  Co. 

In  tests  and  in  the  field  where  the  erected  towers  were  subjected  to 
heavy  overturning  strains,  it  had  been  noticed  that  the  legs  tended  to 
move  toward  each  other  at  the  ground  line,  even  if  the  earth  was  well 
tamped.  To  resist  the  horizontal  force  at  this  point  it  was  decided 
to  make  the  junction  of  the  lowest  diagonal  and  the  tower  leg,  about 
2-5  ft.  below  the  ground,  and  two  pieces  of  6-in.  channel  18  in.  long 
were  bolted  on  here  at  right  angles  to  each  other  (Fig.  6).  A  tower 
with  these  modifications  of  the  footings  and  lower  diagonals  was 
tested  to  destruction.  The  bolts  in  the  upper  part  of  the  tower 
sheared ;  the  legs  of  the  tower,  as  evidenced  by  the  ground  at  the 
base,  had  not  moved. 

Where  a  leg  liad  to  be  located  on  a  bed  of  stable  rock,  a  hole  2-25  in. 
in  diameter  was  drilled,  into  which  was  grouted  an  anchor  consisting 
of  a  3  ft.  lengt  h  of  steel  angle,  the  same  size  as  the  tower  leg,  forged 
round  for  2  ft.  of  its  length. 


Fig.   12. — Diagrams  oi;  Standard  40-ft.  Tower — FotrND.tnoNS 
Different  Soils;  Toronto  Power  Co. 


IN 


Anchor  Bolts 


Fig.  8. — Concrete  Footing 
with  Anchor  Bolts. 


Where  the  line  is  subject  to  heavy  snow  and  sleet  conditions,  the 
spans  must  be  short,  and  very  often  under  such  conditions  it  is 
inadvisable  to  place  the  three  conductors  in  a  vertical  plane.  A 
safer  construction  can  be  had  by  using  single  circuit  towers  with  the 
conductors  in  a  horizontal  plane,  so  that  any  unequal  distribution 
of  the  snow  load  on  the  different  conductors  will  not  cause  them  to 
come  in  contact  with  each  other.  On  100,000- volt  lines  carrying 
two  circuits  of  three  wires  each,  located  in  vortical  planes  on  the 
two  sides  of  the  tower,  a  spacing  of  800  ft.  to  1,000  ft.  wiil  generally 
be  found  to  give  maximum  economy. 


TowEB  Footings; 


Fiu.  9. — CoNCBKTK  Footing  with 
Stub  Anolk  which  Extends  into 
the  concrkte. 
American  Hridhk  Co. 


In  excavating,  hand  drills,  coal  nngcrs  and  a  jxirtablo  gasoline- 
driven  air  compressor  with  a  jack  haininiT  drill  were  used.  40  jkt 
cent,  dynamite  was  used  and  jjractically  all  holes  were  shot.  Towora 
wore  located  by  llic  licld  engineer  from  (he  sjxitting  ninde  in  the  offieo 
on  a  profile  of  the  line.  Keference  hubs  were  set  and  deptjj  of 
excavation  for  each  footing  marked. 

Examination  of  footings  after  one  year  show  only  veiy  siiglit 
settlement,  and  no  movement  of  tower  biuse  whatever.  Towers  were 
assembled  comjilete  on  the  ground,  the  insulators  hung  on  the  croes- 
arms.  and  then  raised  with  a  gin  pole.  The  average  n.'*.'»rmi)Iing  crew 
usseinbled  from  12  to  10  towers  ytvr  day,  and  the  erecting  gang  rained 
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Finn  10  and  11. — All-Steel  Toweb  Footings;  American  Bridge  Co. 

.Mr.  Downing  did  not  recommend  metal  footings.  He  said  that 
the  peniiisaiblc  strains  bonie  by  well  tamped  dry  earth  do  not 
always  obtAin  under  water  soaked  flood  conditioiis.  On  a  number  of 
<!ifTen>nt  lines  originally  constructed  with  all  metal  ffwtings,  tower 
failtirc.s  have  occurred,  and  it  lias  since  been  found  necessarj'  to 
reinforce  them  with  concrete. 

On  the  bn-^is  of  an  800  ft.  si>acnig  lietwi'cn  towers,  and  an  allowable 
stress  of  15.r)(M>  lb.  jH>r  square  inch  for  copjn^r  conductors,  the  sag  at 
GO^F.  would  be  approximately  20  ft.  On  a  dotible-circuit  tower  line, 
ha^^ng  con'  '  ^  strung  to  this  tension  and  spaced  10  ft.  apart, 
with  n  Tvqu  irance  of  30  ft.  above  the  ground,  a  75  ft.  to  80  ft. 
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tower  would  have  to  be  used.  The  footings  of  a  tower  of  this  heiglit 
under  the  assumed  load  conditions  should  contain  not  less  than 
1|  cubic  yd.  of  concrete  per  leg,  and  be  of  a  form  similar  to  that  shown 
in  Fig.  7.  A  footing  of  this  kind  would  have  a  factor  of  safety  of 
appro.ximateJy  two. 

To  insure  against  weakness  due  to  possible  poor  bonding  along  the 
plane  of  contact  between  the  upjjer  and  lower  portions  of  concrete, 
it  is  advisable  to  use  short  pieces  of  reinforcing,  or  let  the  metal  foot- 
ing extend  weU  down  toward  the  bottom  of  the  foundation.  Tlie 
cost  of  footings  of  this  kind  on  a  line  run  through  average  country 
is  about  £18,  the  amount  due  to  labour  being  £8,  material  £3  and 
hauling  material  £7. 

In  a  country  that  is  not  too  steep  the  most  economical  way  of 
erecting  towers  of  this  size  is  to  assemble  them  on  the  ground  and 
end  them  up  into  position.  One  very  easy  and  satisfactory  way  of 
doing  this  is  to  set  a  30  ft.  or  35  ft.  gin  pole  just  outside  of  the  foot- 
i  ngs,  holding  it  in  position  by  three  guys.  Over  an  open  sheave  on 
the  top  of  this  gin  pole  is  carried  a  0-5  in.  flexible  steel  cable,  one  end 
of  which  is  connected  to  the  tower  at  the  lower  cross-arm,  the  other 
to  a  set  of  triple  blocks  made  fast  to  another  anchorage  300  ft.  or 
400  ft.  from  the  base  of  the  tower.  A  back  guy  should  also  be  provided 
to  prevent  the  tower  dropping  into  place  as  it  comes  up  to  a  vertical 
position.  The  best  motive  power  for  this  work  is  a  3-ton  motor 
truck  which  can  be  used  not  only  for  raising  the  towers,  but  also  for 
transporting  tools  and  eqmpment  between  towers.  A  crew  of  nine 
men  with  a  truck  will  raise  and  fasten  to  the  footings  an  average  of 
nine  towers  per  work  day  of  eight  to  nine  hours. 

American  Beidge  Company. 

Mr.  J.  B.  Leepee,  manager  of  the  Tower  Department  of  the 
American  Bridge  Co.  considered  that  the  ability  of  a  tower  to  resist 
the  loads  coming  on  it  depended  largely  on  properly  designed  anchors, 
for  it  was  these  that  had  to  resist  the  overturning  force  of  the  wires. 
On  account  of  the  variability  of  the  character  of  the  earth  and  the 
uniformity  of  the  material  in  the  towers,  it  seems  that  the  anchors 
should  be  designed  for  a  greater  possible  overload  than  the  towers. 
How  much  greater  is  a  question  of  judgment  only.  In  case  of  an  all- 
steel  anchor  the  weight  of  an  inverted  frustum  of  a  pyramid  whose 
sides  incline  at  an  angle  of  30  deg.  \^'ith  the  vertical,  is  assumed  to  be 
the  ultimate  resistance  of  the  anchor.  From  the  results  of  some  of 
the  company's  tests  it  seems  that  these  assumptions  will  give  no 
allowable  overload  with  freshly  tamped  earth.  The  tests  show  that 
.  the  earth  in  the  hole  moves  up  without  disturbing  the  surrounding 
earth,  even  when  the  anchors  have  been  in  long  enough  for  the  earth 
to  have  settled.  It  has  been  found  that  if  the  uplift  is  properly  cared 
for  there  will  be  practically  no  movement  downward  on  the  com- 
pression side. 

Most  of  the  failures  have  occurred  on  towers  with  anchors  as  shown 
in  Fig.  9  with  concrete  omitted.  With  this  type  there  is  very  little 
resistance  to  the  horizontal  component  of  the  stress  in  the  bottom 
diagonal.  The  consequent  horizontal  movement  of  the  main  body 
of  the  tower  causes  buckling  in  the  compression  leg.  A  horizontal 
strut  near  the  ground  level  preserves  the  shape  of  the  tower,  but 
tends  to  cause  buckling  in  the  compression  stub  and  also  is  generally 
more  expensive  than  the  use  of  anchors  as  in  Figs.  10  and  11.  This 
type  may,  however,  be  used  if  care  be  taken  in  the  design  of  the  tower 
to  see  that  there  is  small  stress  in  the  bottom  diagonal.  There  are 
several  effective  methods  used  in  constructing  anchors  to  resist  this 
horizontal  force,  such  as  illustrated  in  Figs.  8  to  11  inclusive.  Fig.  8 
shows  an  all-concrete  anchor  to  which  the  tower  leg  is  held  by  means 
of  anchor  bolts.  Fig.  9  shows  a  combination  of  concrete  and  steel, 
the  leg  extending  down  into  the  concrete.  Fig.  10  shows  an  all-steel 
design,  using  four  spreading  angles  extending  from  a  point  slightly 
above  the  ground  level  to  a  base  at  the  bottom.  The  objection  to 
this  type  is  that  it  must  have  a  perfectly  flat  bottom  on  which  to 
rest,  or  unequal  stresses  will  exist  in  the  different  legs  of  the  anchor. 
This  design  is  in  use  on  the  Big  Creek  Line  of  the  Pacific  Light  and 
Power  Company. 

Fig.  11  shows  an  all  steel  anchor  which  is  cheap  and  yet  effirient. 
In  this  anchor  as  shown,  the  vertical  force  and  part  of  the  horizontal 
force  is  commimicated  through  the  single  stub  angle  to  a  steel 
grillage,  the  balance  of  the  horizontal  force  being  taken  up  about  2  ft. 
below  the  ground  level  by  extending  the  bottom  diagonal  of  the  tower 
down  to  the  stub  angle  at  that  point,  where  a  chaimel  or  plate  of 
sufficient  area  is  placed  to  resist  most  of  the  load.  This  style  of 
anchor  has  several  advantages  :  (1)  The  leg  splice  to  the  stub  can  be 
kept  far  enough  above  groimd  to  be  out  of  the  zone  of  serious 
corrosion ;  (2)  it  can  be  made  practically  permanent  by  splicing  the 
stub  about  3  ift.  below  the  ground,  making  it  possible  to  renew  the 
part  of  the  anchor  at  the  gromid  level  mth  small  expense ;  (3)  ease 
of  setting,  back  filling  and  tamping  properly  ;  (4)  small  amount  of 
steel  necessary  and  inexpensive  shopwork.     In  each  test  that  has 


been  made  on  towers  set  on  these  anchors  the  break  ha-s  bwn  doc  to 
other  causes  than  the  movement  of  anchors. 

Mr.  Leeper  stated  that  there  are  verj-  few  ']■ '  [ 

from  actual  tests  which  show  the  effect  of  th( 

anchors  and  towers  when  taken  together.  He  corwidfred  this  to  be 
due  to  the  fact  that  engineers  when  specifying  t'-  -  •-  •  -Jo  not 
state  clearly  how  the  tests  are  to  be  made,  and  an  .  twen 

to  be  tested  have  been  set  on  a  rigifl  foundation,  wliith  Ufjcs  not  show 
how  the  tower  would  act  on  its  foundation  in  the  field. 

ToEOXTO  POWEE  COMPANY. 

Mr.  F.  C.  Coxkery,  superintendent  of  trai  '    '  c 

Toronto  Power  Co.,  contributed  some  notes  rt  ,i\ 

new  60,000  volt  lines  of  this  company  between  Niagara  Fails  and 
Toronto. 

Fig.  12  shows  foundations  used  on  standard  40  ft.  two-circuit 
towers.  About  lOO  sets  of  these  footings  have  been  dug  up  after 
being  in  use  seven  years,  and  in  no  instance  has  the  galvanising 
deteriorated,  and  the  3  in.  by  6  in.  bj'  24  in.  irapregnate<l  wooden 
blocks,  with  a  few  exceptions,  were  in  a  fair  state  of  preservation. 

On  some  53  ft.  two-circuit  towers  the  impregnated  blocks  were 
not  used,  nor  were  any  precautions  taken,  other  than  the  hot  gal- 
vanising, to  prevent  corrosion  of  the  steel.  Six  of  these  towers  were 
erected  in  low  marshy  black  muck,  no  resistance  being  encountered 
with  borings  at  40  ft.  A  2  in.  plank  sheathing  was  driven  around 
each  tower  leg  location,  the  muck  dug  out  and  a  floating  foundation 
bmlt  6  ft.  below  the  ground  surface  ;  this  consisted  of  impregnated 
2  in.  planking,  the  footings  being  set  in  concrete,  with  about  1  yd.  of 
cement  around  and  under  each  stub.  These  towers  have  been 
erected  for  one  year  and  nave  neither  settled  nor  got  out  of  alignment. 

A  number  of  towers  of  the  same  type  were  erected  in  rock.  This 
rock  was  thinly  stratified  and  was  easily  excavated  to  a  depth  of  3  ft. 
The  stubs  were  cut  down  to  3  ft.  6  in.,  and  were  concreted  in  with  a 
1 -to-4  mixture.  The  foundations  for  one  type  of  narrow-base  latticed 
tower  were  bmlt  in  two  ways  :  (a)  a  foimdation  6  ft.  by  6  ft.  by  6f:. 
of  1:3:5  concrete  with  12  IJ  in.  anchor  bolts  5  ft.  6  in.  long  ;  (t)  the 
towers  were  erected  on  12  in.  of  1:3:5  concrete  and  then  more  concrete 
was  used  to  fill  in  the  excavation  around  the  pole,  the  whole  founda- 
tion being  6  ft.  by  6  ft.  This  method  was  used  on  account  of  the 
variation  in  the  dimension  of  the  bases  of  these  towers. 

Eleven  of  the  above  footings  were  constructed  in  the  waters  of 
Lake  Ontario  at  Burlington  Beach,  Ontario,  the  mean  depth  of  water 
being  about  3  ft.  A  double  , coffer-dam  was  bmlt,  and  the  water 
pumped  out  and  sand  and  gravel  excavated  to  a  depth  of  6  ft.  below 
the  lake  bottom. 

The  towers  were  assembled  at  the  locations  where  they  were  to  be 
erected,  and  were  erected  with  a  shear-leg  outfit.  From  eight  to 
twelve  towers  were  erected  in  one  day  by  eight  men  and  on'^  team. 

Tower  footings  are  now  being  designed  which  include  the  following 
points  :  (1)  a  modification  of  an  ordinary  screw-type  guy  anchor  for 
light  towers ;  (2)  for  heavy  anchor,  long-span,  towers,  a  large  foot- 
plate supported  on  a  shallow  concrete  footing  and  a  screw-guy 
anchor ;  (3)  for  extra  heavy,  or  four-circuit  towers,  a  large  section 
screw-pile  with  top  plate  to  which  the  tower  footplate  can  be  bolted. 
The  question  of  threading  an  ordinarj-  wooden  pile  is  also  being 
considered,  as  where  marshy  land  is  encountered  it  b  usually  a  very 
expensive  operation  to  use  a  pile- driving  outfit. 


SIMPLE  THERMAL  INSTRUMENTS  FOR  THE  MEASURE- 
MENT OF  CURRENT. 

BY  W.  H.  ECCLES,  D.SC,  AND  A.  J.  MAKOWER,  M.A. 

The  instrument  in  the  several  forms  to  be  described  has  the 
advantage  of  being  very  simple  to  construct  rnd  of  being  suit- 
able for  the  measurement  of  high-fi'equency  currents  of  small 

magnitude. 

If  an  air-bubble  be  formed  in  a  horizontal  ghiss  tube  con- 
taining a  liquid  such  as  alcohol,  the  application  of  a  source  of 
heat  to  the  outside  of  the  glass  near  one  end  of  the  bubble  will 
cause  the  bubble  to  move  towards  the  point  of  higher  tem- 
perature. The  heat  may  be  generated  (or  absorbed)  by  the 
passage  of  a  current  through  thermo- junctions  or  through  a 
wire  of  high  resistance,  and  the  flow  of  curi-ent  will  be  indi- 
cated bv  a  motion  of  the  bubble  if  the  source  (or  sink)  of  heat 
be  suitably  applied  to  the  tube.  When  the  ghiss  tube  is 
straight  aiid  horizontal  the  instrument  is  very  sensitive,  but 
has  no  definite  zero.     In  order  to  make  it  useful  for  measuring 


234 


THE  ELECTRICIAN,  NOVEMBER  19,  1915. 


currents  it  is  necessary  to  give  the  tube  a  slight  upward  con- 
vexity like  a  spirit  level,  so  that  the  bubble  may  be  in  a  posi- 
tion of  stability  when  at  the  top  of  the  bend.  The  slight 
convexity  usually  given  to  the  glass  in  the  ordinary  spirit- 
level  is  not  sufficient,  and  more  pronounced  convexity  was 
found  to  be  necessary  to  produce  a  satisfactory  instrument. 
Of  a  number  of  tubes  that  were  tested  one  that  gave  satisfac- 
tory results  was  formed  of  a  glass  tube  of  0-38  cm.  bore  and 
0-038  cm.  thickness  of  wall  bent  so  as  to  form  an  angle  of  about 
10  deg.  at  the  centre,  which  gives  a  very  stable  zero  with  a 
bubble  of  air  of  about  0-5  cm.  length  in  alcohol.  Regardiag 
the  size  of  the  bubble,  it  was  found  that  larger  bubbles  were 
sluggish,  and  tended  to  expand  in  length  rather  than  move 
bodily,  giving  motions  of  uncertain  magnitude. 

If  therrao-junctions  are  used  they  would  be  applied  so  that 
the  hot  junction  is  placed  at  one  end  of  the  bubble  and  the  cold 
junction  at  the  other  end.  In  the  instrument  sketched  in 
Figs.  1  and  2  the  heat  was  generated  in  a  single  bare  wire,  A, 


Section  at 
X.Y. 

Fig.  2. 


of  No.  47  S.W.G.  Eureka  laid  across  the  top  of  the  tulx>  close 
to  one  end  of  the  bubble.  As  it  was  found  that  the  sensitive- 
ness of  the  instrument  \vas  not  increased  by  winding  the  wire 
right  round  the  tube,  the  fine  wire  was  taken  of  only  a  few 
millimetres  length,  so  as  to  touch  the  tube  only  on  a  short  arc, 
and  thus  keep  the  resistance  of  the  instrument  as  low  as  pos- 
sible. In  the  instrument  under  test  the  value  of  the  resistance 
was  0-75  ohm.  The  short  Eureka  heater  was  connected  at 
both  ends  to  copper  leads,  and  when  the  current  passed  the 
motion  produced  in  the  bubble  was  measured  by  the  eyepiece 
scale  of  a  micioscope  focussed  on  an  edge  of  the  bubble.  The 
calibration  obtained  is  shown  in  Table  I.  and  Fig.  3  : — 
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For  values  of  the  current  exceeding  the  values  given  the 
instrument  became  less  sensitive  owing  to  the  bubble  aj)proarh- 
iug  more  nearly  to  the  ])03ition  symmetrical  with  regard  to  the 
lieater ;  but  before  the  symmetrical  position  was  reached 
measurements  bcame  impossible  owing  to  convection  ciirrents 
being  set  up  in  the  liquid  and  agitating  the  ])ul)ble. 

With  finer  wires  and  heaters  ioi nied  of  several  turns  smaller 
currents  than  those  in  the  tal)i<'  became  measurable. 

The  motion  of  the  bubble  apjt(>ai"8  to  Ik*  duo  to  change  of 
surface  tension  being  caused  by  change  of  temperatuni.  Tliis 
was  l)()rne  out  bv  a  further  »'X]iiMiinent  made  with  a  vertical 
ca])iliary  tube  with  its  lower  end  dipping  into  a  reservoir  of 
alcohol  and  ])rovided  with  a  heater  forming  a  semi-circular  arc 
round  the  capillary  tube  at  the  toj)  of  the  menisrus. 

Tile  tube  had  a  bore  of  OOti  rm.,  and  the  heater  was  again 
made  ot  No.  '17  bare  Eureka  wire.  When  the  current  wjis 
passed  the  meniscus  fell. 


The  calibration  of  this  instrument  is  given  in  Table  II.  and 
Fig.  4. 

It  will  be  seen  that  this  instrument  had  the  same  order  of 
sensitiveness  as  the  one  previously  described,  but  that  it  could 
be  used  over  a  larger  range  of  curient. 

In  another  form  of  instrument  with  the  heater  immei-sed  in 
the  liquid  near  the  bubble,  the  experiments  were  not  successful 
owing  to  the  agitation  that  was  produced  in  the  liquid  and, 
sometimes,  to  the  bubble  touching  the  heater  and  becoming 
anchored  to  it. 

'3»A  form"of  in.struraent  that  suggests  itself  as  having  some 
advantages  would  consist  of  a  tube  as  first  described  moimted 
on  a  long  support  such  as  a  wooden  rod  horizontally  hinged  at 
one  end  and  provided  with  a  screw  motion  at  the  other  end, 
so  that  when  the  bubble  is  moved  it  can  be  brought  back  to  the 
original  zero  by  adjusting  the  screw.  The  measure  of  the  cur- 
rent that  is  passing  could  be  taken  on  a  vernier  head  fitted  to  the 
screw,  or  by  a  lamp  and  scale  observation  of  the  tilt  of  a  mirror 
fixed  to  the  bubble  tube. 

Perhaps  the  principal  advantage  of  the  instrument  just 
described  is  that  it  is  very  easily  set  up  in  any  laboratory 
where  there  is  a  reading  microscope.  EVen  this  piece  of  appa- 
ratus is  unneces.sary  when  the  last  described  form  of  instrument 
is  adopted.  Another  advantage  is  that  the  instrument  can 
easily  lie  -designed  so  that  the  parts  carrying  current  do  not 
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come  near  any  metal  masses  ;  and  thus  the  instrument  may  be 
made  free  from  electiic  capacity  troubles.  It  obviou&ly  pos- 
se.«ses  little  self-induction,  and  for  these  two  reasons  is  specially 
suitable  for  the  measurement  of  higk-frequency  currents. 
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PHYSICAL  SOCIETY. 


At  a  meeting  held  on  Oct.  22,  lfll5,  at  the  Imiwrial  College  of 
Science,  Dr.  A.  Russell,  vice-president,  in  the  chair,  a  Paper  entitled 

"The  Radiation  and  Convection  from  a  Heated  Wire  in  an 
Enclosure  of  Air" 

wa.'<  rojul  hy  Dr  T.  Uauratt. 

The  ohjcct  of  the  oxix^riinents  here  recor<le<l  was  to  determine  the 
nnniiTieal  ri'I.ition  iK-tweon  the  radiation  and  the  convection  los-ies 
from  a  heated  mctallio  wire  or  rod  placed  in  a  gas  at  constant  tom- 
|)erntnre.  The  method  consi.stod  in  (1)  measuring  tiie  amount  of 
heat  roquirofl  to  maintain  the  tcmi)oratiin^  of  the  win*  a  given  amount 
(alwut  10  C.)  alwve  that  of  the  .surrounding  givs.  the  surface  of  the 
wire  being  (a)  coated  with  a  dead-black  varnish.  (6)  uncoated,  (2) 
CO'  radiations  from  two  surfaces  exactly  similar  to  (a)  and 

('',     >    ■{  a  thermopile.     It  is  shown  that  if  the  total  heat  lost 

from  unit  surface  of  the  wire  is  "a"  times  greater  from  a  "black"' 
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wire  than  from  a  "  bare  "  one,  while  the  radiation  from  the  black 
surface  is  "  b  "  times  more  that  from  the  unblacked  surface,  then 

rg    a—b,         r,     b{a—b) 

-^= -and-  = -, 

c      a— 1  c       a— I 

where  rg,  r-y,  are  the  radiations  from  "  black  "  and  "  bare  "  surfaces 
respectively  and  c  is  the  convection.  The  experiments  indicate  that 
of  100  parts  of  "  total  heat  "  lost  from  a  wire  at  air  temperatures, 
2-5  consist  of  radiation  for  a  bare  wire,  and  12-6  for  a  "  black  " 
wire.     At  100°C.  these  percentages  become  4-4  and  20-7  respectively. 

Dr.  H.  BoENS  asked  if  the  author  had  tested  the  validity  of  the  assump- 
tion that  the  convection  was  independent  of  the  nature  of  the  surface  of 
the  wire. 

Mr.  F.  E.  Smith  asked  why  the  platinum  thermometer  employed  to 
give  the  temperature  of  the  enclosure  was  placed  inside  it.  There  would 
be  a  temperature  gradient  between  the  wire  and  the  enclosure  and  the 
thermometer  could  not  give  the  correct  temperature  of  the  latter. 

Dr.  W.  EccLES  asked  if  the  size  of  the  enclosure  affected  the  results. 

He  had  once  studied  the  effects  of  convection  in  lifting  the  boom  of  a 

small  micro-balance.     The  convection  was  due  to  the  heating  effect  of 

,the  current  in  the  instrument,  and  the  magnitude  of  the  effect  depended 

on  the  size  of  the  enclosure. 

Dr.  A.  Russell  welcomed  the  author's  work  as  being  the  first  experi- 
mental attempt  to  determine  the  proportion  of  heat  lost  by  radiation  and 
convection.  In  early  discussions  on  the  heating  of  cables  prommence 
was  given  to  the  nature  of  the  surface  which  they  should  have  to  make 
the  radiation  as  gi'eat  as  possible.  It  appeared  from  the  author's  results 
that  practically  all  the  heat  was  lost  by  convection  and  so  the  surface  was 
not  of  much  consequence.  With  different  diameters  of  wire,  did  the 
convection  loss  vary  as  the  square  root  of  the  diameter  ?  It  should  do 
so  if  the  currents  were  uniform.  Did  the  amount  of  heat  radiated  per 
unit  depend  on  the  curvature  ?  From  the  results  it  seemed  to  decrease 
as  the  radius  was  increased. 

Mr.  J.  H.  Brinkwoeth  (communicated  remarks)  referred  to  some 
results  of  his  experiments  by  the  continuous  flow  method  on  the  specific 
heat  of  steam  ("  Phil.  Trans.,"  A.  535,  pp.  434  and  436).  In  these 
measurements  the  heat  loss  from  the  calorimeter  was  varied  by  altering 
the  pressure  of  the  air  in  the  sheath  surrounding  the  flow  tube.  The  heat 
loss  per  degree  per  centimetre  length  of  flow  tube,  when  the  sheath  was 
evacuated  as  perfectly  as  possible — jn  which  case  radiation  alone  occurred 
— lies  between  5  and  10  per  cent,  of  the  loss  when  the  pressure  in  the 
sheath  was  about  1  mm.  of  mercury. 

The  Author,  in  reply,  said  that  he  didn't  quite  see  how  to  verify 
experimentally  that  the  convection  was  the  same  with  the  two  kinds  of 
surface  employed.  He  thought  thaf  if  the  surface  was  smooth  in  each 
case  the  convection  loss  was  bound  to  be  the  same.  With  regard  to  the 
/ "  position  of  the  second  platinum  thermometer  he  had  found  that  when  it 
was  placed  about  half-way  along  and  below  the  wire  the  temperature  was 
always  accurately  the  same  as  that  of  the  enclosure.  He  had  taken 
temperatures  at  various  parts  of  the  enclosure  from  which  he  had  con- 
cluded that  the  convection  currents  were  quite  regular.  He  had  not 
tried  different  sized  enclosures.  With  wires  of  different  diameters  the 
total  heat  loss  per  square  centimetre  decreased  as  the  diameter  of  the 
wire  increased,  but  he  had  not  seen  whether  or  not  the  square  root  law 
mentioned  by  the  Chairman  held  for  the  convection  loss. 

A  Paper 
"On  the  Determination,  by  the  Method  of  Diffusive  Convection, 
of  the  Coefficient  of  Diffusion  of  a  Salt  Dissolved  in  Water," 

was  read  by  Dr.  A.  Griffiths. 

In  general  the  diffusion  of  matter  like  the  diffusion  of  heat  produces 
convective  currents,  and  there  is  a  diffusive  convection  which  is  akin 
to  thermal  convection.  In  the  apparatus  described  in  the  Paper  the 
convective  flow  is  of  the  order  of  one  millionth  of  a  cubic  centimetre 
per  second  from  the  top  of  one  set  of  diffusion  tubes  to  the  top  of 
another  set.  The  top  of  each  set  of  diffusion  tubes  is  enclosed  in  a 
glass  vessel  containing  water,  and  the  one  vessel  is  connected  to  the 
other  by  means  of  a  long  capillary  tube.  Each  set  of  eight  diffusion 
tubes  is  of  length  about  5  cm.,  and  has  a  total  area  of  cross-section 
of  about  0-5  sq.  cm.  The  capillary  tube  is  about  150  cm.  long,  and 
has  a  diameter  of  about  1  mm.  ;  and  the  linear  flow  of  a  coloured 
index,  consisting  of  a  feeble  solution  of  uranine,  is  of  the  order  of 
10  cm.  per  day.  The  index  is  introduced  by  means  of  a  special  four- 
way  glass  tap. 

Mr.  B.  W.  Clack  .said  he  had  repeated  his  experiments  under  all 
possible  conditions  to  try  to  locate  the  cause  of  the  6  per  cent,  difference 
between  his  results  and  those  of  the  author,  but  so  far  without  success. 
In  the  author's  arrangement  the  water  was  inside  the  tube  and  the 
solution  was  in  the  tank.  He  had  tried  that  with  his  apparatus,  but  gave 
it  up  in  1908  in  favour  of  having  the  water  in  the  tank  and  the  solution 
in.side.  He  showed  some  curves  taken  with  the  two  arrangements.  In 
the  case  of  dilute  solutions  the  results  were  the  same,  but  with  strong 
solutions  there  was  about  4  per  cent,  difference.  It  may  be  in  this 
direction  that  the  explanation  of  the  discrepancy  has  to  be  looked  for. 

Mr.  T.  Baeeatt  asked  if  the  introduction  of  a  salt  to  prevent  the 
formation  of  fungoid  growths  would  not  be  likely  to  cause  some  error. 

The  Author  replied  that  the  amount  of  copper  chloride  introduced 
was  exceedingly  small,  about  1  cubic  cm.  of  20  per  cent,  solution  being 


added  to  the  liquid  in  question,  and  he  did  not  think  it  could  ^odiic«  any 

appreciable  error. 

A  Paper  entitled 

"The  Magnitude  of  the  Thermal  Resistance  Introduced  at  the 
Slightly  Conical  Junction  of  Two  Solids  and  its  Variaiion 
with  the  Nature  of  the  Surfaces  in  Contact," 

by  Dr.  T.  Barratt,  wa-s  taken  a.s  read. 

The  abrupt  fall  of  temperature  cau.sed  by  the  thermal  re«tfltanoe 
at  the  slightly  conical  junction  of  two  solids  has  been  exarainef],  the 
method  consisting  in  con.structing  a  "  double  joint,"  than  doubling 
also  t'le  thermal  resistance  effect.  In  the  cas<^;  of  wire.s  of  small  dia- 
meter, the  fall  of  temperature  was  found  to  be  2J  jjer  cent.  ;  that  is, 
the  temperature  of  the  "  hot  "  end  of  the  wire  is  2J  per  cent.  lower 
than  that  of  the  copper  block  into  which  the  end  of  the  wire  was  htuA. 
This  percentage  fall  of  temperature  is  practically  the  .same  at  all 
temperatures  of  the  enclosure  (up  to  lOO'C),  and  i.s  independent  of 
the  excess  of  temperature  of  the  end  of  the  wire  above  that  of  the 
enclosure  (at  any  rate,  up  to  lO^C.  or  12^C.).  For  wires  of  greater 
diameter  (6  mm.)  the  resistance  is  rather  less  than  for  smaller  wires. 


THE   PRODUCTION   AND   PROPERTIES  OF  ELECTRO- 
LYTIC COPPER.* 

BY  .B  WELBOtJRN. 

As  years  go  on  the  difficulties  of  preparing  an  opening  address 
increase,  and  so  I  am  venturing  to  tread  new  ground  to-night  by 
taking  a  technical  subject.  In  doing  .so  I  have  borne  in  mind  the 
fact  that  the  chairman's  address  is  not  open  for  discu-ssion,  and  1  have, 
therefore,  endeavoured  to  keep  it,  so  far  as  is  possible,  on  non-con- 
tentious lines. 

Rolling  and  Wire-Drawing. — For  the  transmission  of  electricity 
only  two  varieties  of  copper  are  required  :  (1)  Hard-drawn  copper, 
which  comprises  all  conductors  in  which  mechanical  strength  is 
required  ;  and  (2)  soft  or  annealed  copper,  which  comprises  all  con- 
ductors which  are  to  be  continuously  insulated  and  in  which  the 
highest  obtainable  conductivity  is  required.  The  actual  manu- 
facture of  wire  from  wire-bars  is  a  straightforwanl  process, 
and  wires  can  be  successfully  drawn  from  1  mil  in  diameter 
of  very  considerable  lengths  up  to  0  2  sq.  in.  sectional  area 
in  lengths  up  to  7,000  feet.  The  number  of  dies  or  "  holes '" 
through  which  the  wire  is  drawni  down  to  the  required  dia- 
meter depends  on  whether  the  wire  is  to  be  used  '"  hard "  or 
"  soft,"  and,  if  the  former,  on  what  tensile  strength  and  other 
mechanical  properties  are  needed.  Generally  speaking,  the  greater 
the  number  of  holes  or  dies  the  higher  is  the  resiUtant  tensile  strength. 

When  hard-drawn  wire  is  needed,  it  is  now  ready  for  use  either  iis  a 
single  wire  or  it  can  be  stranded  into  a  more  flexible  conductor  for  use 
on  an  overhead  transmission  line. 

Annealing  and  Jointing. — If  soft  copper  is  needed  the  hartl-drawn 
copper  can  be  treated  in  a  number  of  ways.  The  modem  process 
most  used  for  annealing  co^'per  and  other  non-ferrous  metals  is  that 
known  as  the  "  Bates  and  Peard,"  or  some  variation  of  it.  Where 
long  lengths  of  wire  are  required,  it  is  frequently  necessary  to  joint 
wires  together  during  manufacture.  In  the  smaller  sizes  which  are 
used  in  the  construction  of  insulated  cables  this  may  bo  done  cxjn- 
veniently  and  economically  by  the  use  of  electrical  butt -welders. 

For  trolly  wires  some  engineers  prefer  that  copper  wire  bars  of 
suitable  weight  shoidd  be  used  to  ensure  getting  the  length  re<]uiretl 
without  any  joints.  An  alternative  to  thir  is  to  joint  the  rollotl  rods 
(from  which  the  wire  is  to  be  drawii),  and  extensive  exjx'rience  of  this 
method  shows  that  it  is  entirely  successful.  Both  this  and  the  elec- 
trically-welded joint  referred  to  earlier  will  stand  drawing  down 
through  the  dies. 

British  Standard  for  Copper  Condudors.— The  tirst  attempt  to 
standardi.se  copper  conductors  was  made  by  an  l.E.E.  Commit  too. 
whose  report  wa^  published  in  Vol.  XXIX..  Xo.  142.  January-,  15HX\ 
of  the  "  Journal  "  of  the  Institution. 

The  standard  at  present  in  use  is  the  one  issued  by  the  Engineering 
Standards  Committee  (Xo.  7,  re^^sed  Maix-h,  1910).  but  it  is  under- 
stood that  this  is  under  re\-ision.  It  is  certainly  neetled  in  \iew  of 
the  International  Electro-Technical  Commissions  Publication 
Xo.  28,  "  International  Standard  of  Resistance  for  Copper."  March. 
1914,  which  has  already  been  adopted  in  the  new  Stiuidardisation 
Rules  of  the  American  Institute  of  Electrical  Engineers 

In  the  interests  of  uniformity,  it  is  to  be  hopetl  that  the  Engineer- 
ing Standards  Committee  will  "jidopt  the  above  standards  and  will 

*  Abstract  of  chairman's  address  to  the  JIanchester  Section  of  the 
Inst.  E.E. 
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further  provide  that  (a)  the  resistance  of  hard-drawn  copper  shall  be 
considered  2-7  per  cent,  greater  than  that  of  annealed  copper  of  the 
same  size  at  the  same  temperature  (i.e.,  20'C.  or  68 'F.),  and  (6)  the 
legal  standard  wire  gauge  shall  be  adopted  as  the  standard  gauge  as 
in  the  existing  standards. 

In  the  meantime,  it  should  be  noted  that  the  Engineering  Stand- 
ards (."onimittee  defines  hard-drawn  copper  wire  as  wire  which  does 
not  elongate  more  than  4  per  cent,  on  a  gauge  length  of  iO  in.  when 
broken  by  ten.sion,  and  that  the  standard  resi.stance  for  it  is  ju.st  2  per 
cent,  higher  than  that  for  annealed  wire  at  &fY.  (lo-6^C.). 

The  British  engineering  standard  for  trolley  wire  is  contained  in 
Report  No.  23,  but  it  needs  revision  in  view  of  the  subsequent  ex- 
perience gained  in  the  manufacture  of  such  wires  and  of  the  common 
use  of  grooved  sections  of  trolley  wires. 

Testing  and  Definition  of  Hard-draum  Copper. 


twists  thu-s  given  to  the  wire  will  be  reckoned  by  means  of  an  ink 
mark  which  forms  a  spiral  on  the  wire  during  torsion,  the  full  number 
of  twLsts  to  be  visible  between  the  vices  '  (see  table  at  bottom  of  page). 

To  show  how  this  works  in  practice  three  standard  600  lb.  wires 
were  taken  at  random,  and  the  following  results  were  obtained  : — 


j  Breaking 
G.P.O.  fcpeciiication.  strain, 

1,800  lb. 

Sample      I I   1,895  lb. 

II 1,880 

III 1.900 


Twists  in 

6  in. 
20  min. 


Wraps, 

6  on,  6  off, 

6  on. 


Ohms  per 

mile 

1-4645. 


66,60.3 

666,662 

66.664 


1-4590 
1-4540 
1-4591 


-The  testing  of 


An   extraordinary  and    unexpected   result   has    been   that    the 
or,v,^„i^  1  1     X       •  ■       1  ,-  -  ,.      .  •"        I  600  lb.    wire  had    a   breaking  strain  of    1,850  lb.    after   20   twists 

f"r!!!!l  ,!?r'/l'li"„'l'^^^^  P'^^K  !  had  lxM.n  aj)pl.ed,  but  there  ^?as  no  measurable  extension.     It  woidd 

seem  that  the  work  done  on  the  wire  in  twisting  had  increased  its 


the  wires  with  a  micrometer  gauge  and  measuring  the  ohmic  resis- 
tance and  sometimes  to  the  weigliing  of  samples  or  coils.  In  the 
ca.se  of  hard-drawn  copper  additional  tests  are  neces.sary  to  deter- 
mine :  (])  ten.sile  strength;  (2)  exten.sion  as  a  test  of  hardness; 
(3)  elastic  limit ;   and  (4)  absence  of  brittleness. 

Modem  testing  machines  are  arranged  so  that  autographic  records 
of  the  extension  of  the  wire  may  be  taken.  In  practice  it  is  found 
that  the  actual  tensile  strength  increases  proportionally  to  the  dia- 
meter and  notto  the  .sectional  area  as  one  would  expect,  althougli  the 
ten.sile  strength  in  tons  per  square  inch  increases  with  a  decrease  of 
diameter. 

It  is  not,  however,  sufficient  to  define  the  strength  of  the  wire. 
It  is  also  necessary  to  have  some  check  on  it.s  hardness  and  absence 
of  brittleness  by  ascertaining  that  it  does  not  fall  below  a  stated 
minimnm  extension  per  cent. 

As  the  result  of  tests  JMr.  Pye  has  suggested  *  the  following  as  the 
basis  of  a  satisfactory  definition  of  hard-drawi  copper :  "  Hard- 
drawn  f:opper,  when  in  the  form  of  circular  wires,  shall  have  a  ten.sile 
strengdi  not  less  than  that  given  by  the  formula  T--30-20D,  and  an 
exten.sion  per  cent,  on  a  marked  10  in.  length,  including  jjoint  of 
fracture,  of  m)t  less  Ihaji  that  given  by  the  fornnila  e=5xD, 
wliercin  T=tensile  strength  in  tons  per  square  inch  of  original 
section,  e=extension  per  cent.,  and  D=diameter  of  the  circular 
rod   in  inches. 

An  examination  of  the  standard  figures  j)rcpared  by  the  Wire 
Committee  of  the  American  Society  for  Testing  .Materials  (UKKt)  for 
wires  ranging  froiii  0-04  in.  to  0-4G  in.  diameter  shows  that  (hey  agnse 
clo.sely  with  the  above  specification  for  strength,  while  the  rniniinum 
extension  figures  agree  closely  with  the  formula.  e=4  v  I^- 

The  Engineering  Standards  Committee  miplit.  ( licreforc.  coii.'^ider 
the  jwloption  of  .Mr.  Pye's  specification  on  the  grounds  (hat  :  (n)  ft 
■calls  for  a  high  standard  which  can  easily  be  obtained  by  the  loafling 
manufactur(!rs  throuuhont  the  world  ;  (h)  tables  of  the  minimum 
tensile  strength  and  extension  j)er  cent,  can  be  pn'f)ared  for  use  for 
all  the  usual  sizes  of  wires  ;  and  (r)  it  is  ea.sily  applied  to  all  inter- 
mediate sizes. 

Test  (4)  is  almost  wholly  covered  by  test  (2).  anrf  pn;bnb(y  rt>uld 
be  displactfl  by  it,  but  the  British  Post  (Mlice  and  other  usern  KyH-cify 
the  following  ductility  te^st  for  wiiT^  which  range  m  diameter  fniin 
0-07U1  in.  to  0-22.37  in.  :  — 

"  The  wire  shall  be  capable  of  being  wrapj)ed  in  six  turns  round 
wire  of  its  own  diameter.  »n)\vrap|K'(l.  and  agiiin  wrap^H-d  in  six  tunus 
round  wire  of  its  (»wn  diiuntlcr  in  the  same  direction  as  thr  first 
wrap])ing,  without  breaking  ;  .md  shall  be  capable  of  l)earing  llu' 
number  of  twists  .set  down  in  the  table  without  l)reakii)g.  'Hw  twist 
test  will  be  made  as  follows  : — 

"  The  wire  will  be  gripjx'd  l)y  two  vices,  one  of  which  will  l>e  made 
to  revolve  at  a  six»cd  not  exceeding  one  rovolulion  per  second.     The 


Weight  per 

'  Ai>proximnte  equivalent 

Max.  rcnis. 

Weight  of 

statute  mile. 

diameter. 

Mini- 

Mini- 

]^or mile  at 

oaeli  pjpco 

mum 

briMik- 

inK 

mum 
No.  of 
twiaU. 

rcdunsl  1<» 
Btandnnl 

of  coil. 

...         1 

Maxi- 

Maxi- 

Reciuired 

Mini- 

stan- 

Mini- 

Mini-   Maxi- 

standard. 

mum. 

mum. 

dard. 

mum. 

mum. 

■trcHs. 

diameter. 

mum,   mum. 

Lbs. 

Lb. 

Lb. 

1      In. 

In. 

In. 

Lb. 

SUndard 

Lb.    '    Lb. 

800 

ohnm. 

784 

816 

0-2237 

0-2215 

0-2269 

2,400 

E  ri5 

1-0984^^ 

600 

588 

612 

01 937 

0-1918 

0-1956 

1.800 

^^2«) 

1 -4W5  I 

100       140 

400 

392 

408 

01 682 

015«i6 

01598 

l.25() 

a  1 25 

2-1  WW  f 

300 

294 

306 

01370 

0-1356 

0-1384 

950 

2  9291 J 

2(H) 

196 

204 

01119 

0-1108 

01 130 

tiiV) 

c  r2o 

4  393« 

75      i;m 

150 

147 

153 

0-0969 

00959 

0-0979 

49() 

«  -{  25 

5-8682  \ 
8-7873/    i 

To        120 

100 

98 

102 

00791 

1 

00783 

00799 

330 

S   130 
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hardness  and  brittlene.ss  until  it  became  useless  for  an}'  practical 
purpo.se. 

Elnsticity  of  Copper. — In  view  of  the  extensive  and  increasing  use 
of  coj)ix'r  conductors  on  overhead  lines,  raUwa\-s  and  tramways,  and 
the  great  importance  of  the  elastic  properties  of  the  wire  in  relieving 
strains,  it  seems  desirable  that  any  definition  of  hard-drawn  wire 
should  also  include  .a  reference  to  the  elastic  limit  as  it  does  in  many 
foreign  six^cifications,  and  also,  at  first  sight,  to  its  modulus  of 
tlasticitj".  The  Engineering  Standards  Committee  might  stipulate 
for  a  minimum  elastic  limit  for  all  hard-drawn  wires,  and  state  the 
conditions  under  which  the  test  should  be  carried  out.  These  should 
include  :  (I)  A  statement  as  to  the  temperature,  although  the  per- 
centage extension  does  not  appear  to  be  affected  by  variations  within 
the  atmo.spheric  limits  in  the  United  Kingdom  ;  (2)  the  tj'pe  of  appa- 
ratus and  the  conditions  under  Avhich  it  should  be  used ;  and  (3)  a 
statement  of  the  length  of  the  test  pieee. 

An  excellent  basis  for  the  alx»ve  is  to  be  found  in  the  Engineering 
Standards  Committee's  report  No.  55,  which  contains  the  results  of 
an  investigation  carried  out  by  the  National  Physical  Laboratory  on 
seme  of  the  standard  sizes  of  wires  used  by  the  British  Post  Office. 

I  would  suggest  that  this  Institution  (through  the  Research  Com- 
mittee) would  confer  a  great  boon  on  the  electrical  industrv  if  it 
would  carry  tluough  an  investigation  on  similar  lines  for  all  standard 
circular  wires  from  No.  5  S.W.G.  (0-212  in.  diameter)  to  7/0  S.W.G. 
(O-.'KKMl  in.  diameter).  The  values  could  then  be  interpolated  for  all  > 
other  sizes  of  wire  bj-  using  a  large  scale  curve  wliieh  einlxxlied  the 
results  of  the  two  inx'estigations. 

1  would  also  suggest  that  the  invei'tigation  should  include  work  on 
stnuided  conductors.  From  the  small  amount  of  work  which  I  have 
done  on  this  point,  there  .seems  reason  to  believe  that  the  limit  of 
projvtrtiiinaiily  is  higher  for  a  given  section  of  stranded  conductor 
than  it  is  for  the  corresponding  section  of  solid  conductor. 

The  subject  of  the  elasticity  of  hard-drawn  conductors  has  not 
attnuted  much  general  attention  in  this  countrA',  but  important 
references  to  it  have  been  made,  notably  by  Mr.  W.  B.  Woodhouse  * 
and  Mr.  G.  Carr.f  and  in  the  Engineering  Standards  Committee's 
Rejiort  Xo.  55,  already  referriHl  to. 

In  I  he  I'nitcd  Kingdom  the  regulations  of  'the  Board  of  Trade 
provide  that  the  conductor  shall  be  erected  with  such  a  minimum 
s.ig  that  at  22'F.  and  with  a  wind  pressure  of  25  lb.' jier  square 
foot  of  effective  area,  t lie  stress  in  it  {cirUiding  ii'  elaj<lirilt/)  shall 
be  more  than  one-fifth  of  the  breaking  load  and  that  an  accumula- 
tion of  snow  may  be  ignored. 

It  may  1k»  suggeste<l  for  consideration  that  the  proj^er  procedure 
would  be  to  decide  what  would  be  the  worst  conditions  under  which  a 
cunduutor  will  have  to  work  and  then  to  erect  it.  so  that  undei  those 

_  conditions  it   will   not  Im^  stn\sse<l  l)eyond 

the  elastic  limit.  For  instance,  the 
engineers  of  some  of  the  mo.st  imjxirtant 
("ana4iian  jK)wer  transmi.>^>;ion  lines  have 
decided,  after  long  ex)X'rienco,  that  for  the 
onlinary  sizes  of  conchictors  u.sed  the 
worst  conditions  may  l>e  taken  as  j}  in. 
thickness  of  sleet  collected  on  the  wire  at 
32-F.,  and  a  wind  i)ressure  of  11  lb.  per 
square  f(X>t  of  etTective  an»a.  and  that 
under  these  conditiojis  a  factor  of  sifetyof 
2  is  required,  and  this  is  within  the  hmit 
of  prDi>ortionality. 

•  '•  .Fournal,"  Inst.  E.E.,  Vol.  XLIV.,  May, 

1910. 

+  Inst,  of  Post  Office  Electrical  EngineorH, 
Februarj',  1909. 
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It  is  a  long  and  wearisome  matter  to  calculate  from  the  worst  sag 
under  windage  and  low  temperature  what  the  erecting  sag  will  be 
at,  say,  60°F.  with  no  wind,  but  the  formula}  given  by  the 
author  will  be  found  both  useful  and  accurate  and  they  afford  a 
ready  means  of  obtaining  the  result. 

Modulus  of  Elasticity. — An  examination  of  the  stress-strain  curve 
of  any  hard-drawn  copper  wire  will  show  that  the  modulus  must  be 
constant  for  the  particular  size  since  the  curv^e  is  a  straight  line  up  to 
the  elastic  limit,  but  the  modulus  is  not  necessarily  the  same  for 
different  sizes  of  wire. 

In  makmg  ineasurements  for  true  modulus  values  it  is,  in  my 
opinion,  necessary  to  work  on  long  lengths  of  wire  which  approxi- 
mate to  the  span  length  employed  on  a  tramway  or  other  overhead 
line. 

The  moduli  given  in  the  Engineering  Standards  Committee's 
report  No.  55,  Table  No.  U),  vary  between  17,200,000  and  18,200,000 
on  the  second  and  third  applications  of  the  load,  and  particular 
attention  is  drawn  to  the  different  values  of  the  readings  on  the  first 
and  subsequent  applications  of  the  test  load.  On  the  first  applica- 
tion of  the  load  the  kinks  in  a  coil  of  wire  were  pulled  straight  and  tlie 
"apparent  moduli"  varied  from  12,300,000  to  15,300,000,  while 
on  the  subsequent  loadings  the  values  were  as  stated — viz.,  17,200,000 
to  18,200,000. 

In  the  report  referred  to  the  following  statement  is  made  :  "It  is 
thought,  however,  that  the  values  of  the  apparent  moduli  will  be  of 
interest  and  use,  since  it  is  these  which  must  be  taken  into  account 
in  the  erection  of  long  lengths  of  wire." 

I  venture,  with  all  respect,  to  express  strong  disagreement  with 
this  statement  because  on  all  well-constructed  overhead  lines  the 
wires  should  first  be  strained  to  a  tension  higher  than  that  at  which 
they  wiU  be  permanently  bound  in.  The  object  of  this  is  to  get  rid 
of  the  kinks  referred  to  in  the  report  and  to  allow  the  wires,  espe- 
cially stranded  conductors,  to  "  settle  down."  This  procedure 
makes  it  permissible  to  take  advantage  of  the  real  modulus  value. 

In  view  of  the  figures  and  considerations  quoted,  I  consider  that 
it  is  permissible  to  adopt  an  all-round  value  of  18,000,000  in  future, 
instead  of  the  usual  test-bopk  figure  of  16,000,000. 

Tensile  Strength. — An  interesting  poiiit  arises  out  of  the  widely- 
held  belief  that  the  strength  of  hard-drawn  mre  lies  in  its  skin  being 
hardened  during  the  drawing  jjrocess.  An  examination  does  not 
disclose  any  conclusive  evidence  in  support  of  this  theory.  I  have 
-  investigated  the  matter  and  obtained  the  following  results,  starting 
with  a  length  of  0-400  in.  diameter  hard-drawii  circular  trolley  wire 
Six  pieces  were  turned  down  to  different  diameters  with  great  care  in 
order  to  avoid  undue  heating  of  the  specimens. 


Diam. 
In. 

Area. 
Sq.  in. 

Break- 

Breaking 

Percentage 

Test  No. 

ing 
load. 

stress,  tons 
per  sq.  in. 

elongation 
on  10  in. 

1 .  Original  wire 

0-400 

0-1257 

6,950  lb. 

24-70 

2-50  p.c. 

2.  Turned  down 

0-376 

0-1110 

6,190  „ 

24-85 

•  •  • 

3. 

0-351 

0-0967 

5,520  „ 

25-42 

>  >. 

4. 

0-326 

0-0834 

4,745  „ 

25-40 

... 

5. 

0-301 

0-0711 

4,100  „ 

25-70 

>  ■  • 

6. 

0-276 

0-0598 

3,425  ., 

25-60 

1-66  p.c. 

7.              ,, 

0-250 

0-0491 

2,840  „ 

25-80 

... 

This  result  is  not,  of  course,  absolutely  conclusive  because  the  work 
done  on  the  wire  in  the  lathe  will  have  some  effect  in  hardening  the 
skin  at  each  stage. 

The  question  of  whether  the  strength  of  copper  wire  is  uniform 
throughout  its  cross-section  is  of  great  importance  in  connection 
with  contact  wires  on  railways  and  with  trolley  wires  on  tramways, 
because  they  are  subject  to  wear  from  pantographs,  slider  bars  and 
trolley  wheels.  An  investigation  was  made  on  this  point  recenth' 
on  a  0-25  sq.  in.  grooved  contact  wire  in  connection  with  a  railway 
electrification  scheme  which  is  now  under  construction.  The  wear 
on  the  wire  was  reproduced  by  gently  filing  away  the  face  and  the 
cross-sectional  area  was  accurately  determined  by  weighing  the 
specimens.  The  tensile  strength  of  the  original  section  of  this  wire 
was  21-8  tons  per  square  inch,  and  the  extension  was  6  per  cent,  on  a 
10  in.  length. 

Effect  of  Temperature  on  the  Strength  of  Hard-drawn  Copper. — The 
current  which  any  bare  overhead  conductor  will  carry  for  a  specified 
temperature  rise  under  still  air  conditions  can  be  pre-determined  by 
the  use  of  Prof.  George  Forbes'  well-known  formula.  The  question 
of  the  maximum  permissible  temperature  of  hard-dra'wn  copper  is  of 
importance  on  overhead  power  lines  because  of  the  effect  of  heat  in 
reducing  its  tensile  strength. 

The  National  Physical  Laboratory  fovmd  that  on  wires  up  to 
0-194  in.  diameter  "  the    reduction  in  breaking    load  due  to  tem- 


perature apjxjars  to  be  approximately  one-tenth  of  1  per  cant,  of  the 
breaking  load  at  normal  temperature  per  degree  Centigrade  riae  of 

temperature." 

I  have  carried  out  a  series  of  test*  on  hj,  '   ; 

trolly  wire,  diameter  0-40(J  in.,  using  appar. 
of  any  such  refinements  a.s  those  at  thf-  'i 
Physical  Laboratory,  and  have  obtained  the  following  mniha : — 


Samples. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 


Temp. 


15-5 

15-5 

15-5 

630 

63-0 

630 

82-0 

88-0 

88-0 

15-5 

15-5 

/  15-5 

1100 

1100 

110-0 

132-0 

1320 

1320 


Breaking  loadj 
in  lb.        I 


Average, 
lb. 


P,c.  drr 
ingl< 


in  Lr.-..L- 


6,937 

7,08f) 

7,112 

6,800 ' 

6,70<J 

6,810 

6,700 

6,640  \ 

6,640  / 

6,90<J  ■ 

7,000 

7,100 

6,350 ' 

6,400 

6,400 

6,1(K>' 

6,1.35 

6,150 


7,043 

6,770 

6,700 
6,640 

7,0(XJ 
6,383 
6,148 


0-i>»21 
0-07:J0 


0-0933 


o-i(a.'> 


(Samples  1  to  9  were  from  a  different  batch  of  copper  to  samples 

10  to  18.) 

I  regard  the  results  on  samples  13  to  18  inclusive  as  being  more 
reliable  than  those  on  4  to  9  inclusive,  because  the  samples  were 
heated  in  oil  instead  of  water  and  this  gave,  as  will  be  seen,  an  appre- 
ciable lagging  effect.  The  results  so  far  as  they  go,  seem  to  confirm 
that  the  National  Physical  Labortxtory's  determination,  quoted  above, 
will  hold  good  for  all  sizes  of  circular  copper  wire. 

A  number  of  experiments  have  been  carried  out  by  Dr.  F.  J. 
Brislee  to  determine  the  permanent  effects  of  prolonged  heating  on 
the  strength  of  wire,  and  he  has  very  kindly  given  me  the  following 
unpublished  results  of  experiments  on  trolley  ^^ires.  All  the  figures 
given  are  the  mean  of  three  determinations,  and  the  test  after  heating 
was  made  when  the  copper  had  cooled  to  atmospheric  temperature  : 


Diam. 

Duration 

Temp. 

Breaking 

Breaking  load 

Eirtension 

of 

of 

in 

load  beforeafter    heating 

p.c.  after 

wire. 

heating. 

°C. 

heating. 

and  cooling. 

heating. 

0-324  in. 

2  hours. 

150  to  152 

4,766 

4,740 

2-2 

0-324  in. 

4     „ 

190  to  195 

4  766 

4  609 

2-2 

0-324  in. 

1     „ 

190  to  192 

4,766 

4.701 

2-2 

0-324  in. 

60     „ 

320 

4,766 

2.S.>2 

44-0 

0-372  in. 

6     „ 

195 

5.856 

ij,745 

2-5 

0-372  in. 

60     „ 

190 

5,856 

5,793 

25 

0-400  in. 

4     „ 

151 

6.761 

6,756 

25 

0-400  in. 

4     „ 

150 

6.761 

6,757 

2  5 

0-400  in. 

2     „ 

200 

6,754 

6.6.^ 

2-.'. 

0-400  in. 

6     ., 

200 

6.754 

6,691 

2  5 

1 


I 


From  these  results  it  will  be  seen  that  with  1  0  S.W.G.  trolley  wir.^ 
the  permanent  decrease  in  strength  after  two  hours  heating  at  l.')i'  '  . 
(302°F.)  is  only  0-5  per  cent.,  while  a  4/0  S.W.G.  •wire  was  not  affected 
after  four  hours. 

Among  tramway  engineers,  it  is  generally  understood  that  the 
temperature  of  trolley  wires  never  exceeds  220'F.  (s^ty,  lOoC),  and 
it  is  a  fair  deduction  from  the  above  tests  that  the  limiting  • 
ture  is  not  reached.  In  view,  however,  of  the  fact  tiiat  : 
perature  rise  occurs  on  wires  while  imder  strain,  it  would  not  appear 
to  be  advisable  to  exceed  a  temperature  of  250-F.  in  practice.  At 
this  temperature  the  tensile  strength  of  the  wire  would  be  about  10 
per  cent,  less  than  at  normal  temperature,  but  the  strain  would  be 
relieved  by  the  expansion  due  to  heating. 

In  this  connection  it  may  be  noted  that  the  Engineering  Standards 
Committee's  Report  No.  55  gives  the  co-eflioient  of  exjmnsion  of 
copper  per  TC.  as  varying  between  0-0000163  and  0-0000167.  The 
average  of  these  is  equal  to  0-0000093  per  LT.  The  voltage  drop  due 
to  resistance  Avould  appear  to  be  the  limiting  feature  in  overhead 
wircG  rather  than  the  question  of  tcmj)erature.  In  Oiise  it  should  be 
necesasry  to  know  the  resistance  of  copper  resulting  from  change  of 
temperature  this  formula  maj^  be  used  : — 

R,=Ro(l+0-0O42/), 
where  R„=the  resistance  at  OT  .  and  R,=the  resistance  at  t^C. 

I)   2 
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CHAIRMAN'S  ADDRESS  TO  THE  YORKSHIRE  SECTION 
OF  THE  INSTITUTION  OF  ELECTRICAL  ENGINEERS.* 


The  one  outstanding  fact  that  this  world  war  has  taught  us,  is  that 
success  cannot  be  won  without  the  aid  of  the  engineer  and  mechanic. 
The  rapid  production  of  guns,  rifles,  shells,  bombs,  not  to  mention 
wireless  apparatus,  telephones  and  the  thousand  and  one  other 
pieces  of  complicated  apparatus,  which  are  necessary  for  the  equip- 
ment of  our  navy  and  army,  has  resulted  in  a  state  of  acti\nty  in  our 
workshops  and  arsenals  never  before  approached.  The  war  is  also 
proving  a  great  spur  to  invention  in  every  branch  of  engineering. 
Science  has  been  organised  ;  its  units  have  been  registered  and  the 
best  brains  of  the  professors  and  students  of  science  throughout  the 
Empire  are  being  made  use  of. 

Thus  our  universities  are  devoting  a  large  part  of  their  attention 
to  national  needs.  Scientific  advisory  committees  have  been  formed 
to  meet  manufacturers  and  lay  before  them  the  results  of  their 
researches. 

Twelve  months  ago  the  admirable  inaugural  address  of  the  pa.st 
Chairman  indicated  the  duties  devolving  upon  those  of  our  profession 
remaining  in  civil  life.  Three  of  these  duties  are  interdependent  and 
inseparable. 

The  first  is,  "  To  do  all  jx)ssib]e  to  support  the  sentiment  '  Business 
as  usual  '  with  regard  to  the  electrical  industry  in  particular  and  all 
other  British  industries  in  general."  This  sentiment  must  not  have 
the  efi'ect  of  weakening  our  determination  to  put  tlie  last  ounce  of 
energy  into  the  production  of  munitions.  So  at  tiic  present  time  the 
sentiment  "  Nothing  as  usual  "  would  be  more  appropriate.  Twelve 
months  ago  only  our  largest  engineering  works  were  organi.sed  for 
the  production  of  miuiitions.  Now  nearly  all,  irrespective  of  size, 
are  "  controlled  "  by  the  Government. 

Secondly,  "  To  assist  in  every  way  possible  the  efforts  which  are 
being  made  by  British  manufacturers  to  capture  and  retain  foreign 
and  colonial  trade  which  until  recently  has  been  in  the  hands  of 
alien  enciiiies."  Once  hostilities  are  ended,  the  ability  and  organisa- 
tion of  Germany  will  be  directed  to  underselling  us  everx-Avhere, 
though  a  restricted  world  market  is,  for  her,  in  any  case,  certain. 
Nor  shall  we  ourselves  l)e  free  from  severe  comjietition  by  our  allies 
and  by  neutrals,  jjarticularly  America.  In  Germany  economic 
causes  will  force  a  reduction  of  M'ages,  and  a  flood  of  cheap  German 
goods  will  result.  No  great  wage  reductions  are  probable  in  Ihis 
country.  To  meet  these  conditions  we  nnist  cheaixMi  jiroduclion, 
by  better  organisation,  improved  machinery,  designs  and  co-opera- 
tive sale  methods. 

We  need  a  higlier  and  more  general  standard  of  speciali.sed  tech- 
nical education  for  our  engineers.  Germany  was  the  first  country 
to  bring  a  scientific  and  methodical  spirit  to  bear  on  the  organisation 
of  technical  and  commercial  education,  and  she  has  n-ajM-d  the 
benefits  of  that  education  in  the  organisation  of  her  factories. 

A  much  closer  study  of  foreign  markets  is  needcfl  :  for  that  ])ur- 
jjose  a  thorough  technical  and  commercial  education  is  as  necessary 
for  our  salesmen  as  for  our  engineers.  Oiir  exjK'rt  salesmen  should 
have  passed  through  every  shop  and  should  have  held  jiositions  in 
the  estimating  and  dchigning  (lci)artmcnts.  and  sliould  be  capable 
of  advising  customers  on  highly  technical  questions.  To  meet  the 
ex|H^nse  of  this  costs  may  be  reduced  by  co-ojKTative  sale  methods. 
Electrical  manufacturers  coiiki  also  extend  their  foreign  iiuirket.'s  by 
combining  to  charter  an  eictrical  exhibition  ship  fitted  uji  with 
those  goods  which  are  most  in  demand. 

Far  too  little  attention  has  been  given  by  our  sales  cngineors  (o 
the  study  of  foreign  languages.  Yet  however  fK'rfect  we  may  l»e 
individually,  as  salesmen,  there  will  Ktill  l>c  wanting  for  eom|)lete 
success  tliat  organised  State  assistanco.  which  Germany  Iww  bo 
lavishly  extended  to  her  foreign  industry.  Tlu'  Board  of  'iVade.  na 
at  jiresent constituted.and  the  i>i]>lomatic  and  Consular  Services. a.s 
carried  on  by  the  Foreign  Oflice,  an>  not  ado<juatcly  <H|uipiK'fl  for  the 
encounigenient  and  pnil<'c(ion  of  our  fon-ign  trade.  .V  permanent 
and  non  parly  Boiinl  of  Industry  is  re(|uiivd.  pn'sido<|  over  by  one 
of  our  most  exiK^rieneed  busineHs  men  and  ndnHwl  by  a  permanent 
sta(T  of  experts.  In  the  yenr  UH.'l-N  the  amount  of  our  foreign 
trade  was  over  l.UK)  million.^,  yet  the  cost  oi  running  the  whole  of 
the  Board  of  Trade,  including  the  }Iome  departments.  \vm  only 
£2I.'?.(MM). 

.'\|)art  from  the  Consiilar  Services,  the  Foreign  Olftce  Staff,  inter- 
ested in  trade  in  foreign  countries  usually  eonsistft  of  commercial 
at  laches,  liavini:  lillleor  no  special  kno\vIe<1geor  commen^ial  training, 
and  llieir  number  is  very  liiuil<>d.  Ciiiua.  with  a  yearly  imj>ort  tr.ide 
of  tSO.tHMMMK).  has  one  commercial  attach*''. 

It  would  be  the  busincas  of  the  Board  of  Industry  to  ap]K>int 

*  Abstrnct  of  nn  .iddn  .-is  dnlivrrrd  nt  liced.i.  by  Mr.  H.  H.  Wright. 


qualified  trade  commissioners  in  our  Colonies,  dependencies  and  all 
foreign  coimtries:,  who.se  duty  it  would  be  to  collect  and  report  to 
headquarters  all  useful  information  as  to  trade  openings  and  the 
activities  of  our  foreign  competitors,  to  negotiate  for  improved  trade 
relations,  and  to  counteract  the  dissemination  of  false  and  injurious 
information  by  enemy  competitors.  .Ajid  thirdly,  "  To  consider 
carefully  the  methods  of  educating  and  training  young  electrical 
engineers  with  a  view  to  re-organising  and  improving  such  methods 
in  order  that  in  future  the  designing  as  well  as  the  manufacture  of  all 
electrical  apparatus  required  for  the  naval  and  nulitary  services, 
shall  be  carried  out  by  British  bom  subjects."  We  are  still  to-day 
behind  other  great  nations  in  making  public  provisions  for  the  higher 
branches  of  education.  In  the  case  of  France  and  Germany,  external 
political  forces,  coupled  with  the  need  of  unity  for  defence,  have 
brought  about  the  con.^olidation  of  their  education  .systems.  With 
us  the  force  was  an  internal  one,  namely,  the  establishment  of 
democracy,  which  demanded  a  certain  minimum  of  enlightenment 
on  the  part  of  tho.se  who  have  a  share  in  the  Government. 

One  of  the  first  duties  of  our  legislators  after  the  war  should  be  to 
provide  the  country  with  an  organised  system  of  compuLsory  primary 
and  .secondarv  education  forming  a  co-ordinated  step  to  our  technical 
high  schools  and  universities.  The  leaving  age  for  primary  schools 
shouM  be  rai.sed,  and  the  continuation  schools  made  compulsory. 
The  last  period  at  the  primary  school  should  be  devoted  to  a  pre- 
apprenticeship  training,  during  which  the  youth's  aptitude,  or 
otherAvi.se,  for  engineering  would  be  proved. 

At  present  lads  are  put  into  trades  for  which  they  have  no  natural 
ability,  often  becau.-se  the  financial  position  of  the  parents  demands 
that  the  boy  be  put  to  the  trade  which  pays  the  liighest  wages.  It 
shoulfl  be  the  special  duty  of  the  teachers  during  the  pre-apprentice- 
ship  period  to  note  the  boys  likely  to  be  suited  to  skilled  handici-afts. 
A  nnich  closer  collaboration  between  the  education  authorities  and 
the  engineering  employers  is  necessary. 

In  1005  the  Tyceds  Education  Authority  started  as  an  experiment 
a  day  preparatory  trades  school  for  boys  between  12  and  15  years  of 
age.  It  has  proved  a  decided  success.  The  same  idea  has  been 
further  developed  by  superimposing  a  similar  practical  course  upon 
the  <'ducatioji  now  given.  It  is  thus  gradually  becoming  recogni,«ed 
that  the  only  effective  way  to  train  the  rising  generation  of  skilled 
workman  after  leaving  the  elementary  schools  is  to  have  half-time 
in  the  worksliop  and  half-time  irLthe  technical  school  between  the 
ages  of  14  and  18. 

A  number  of  our  principal  technical  schools  give  a  two  or  three 
years'  day  course  of  instruction  for  student  apprentices  during  the 
winter  months.  These  are  steps  in  the  right  direction  and  I  should 
like  to  see  the  scope  of  the  classes  widened  to  form  part,  or  an  ex- 
tension of.  our  elementary'  education  system  with  the  grant  of  a 
leaving  certificate.  This  certificate  would  gradually  become  a 
qualification  required  by  the  engineering  employers  for  trade  appren- 
tices. 

I'sually  in  engineering  works  the  apprentice  has  to  pick  up  such 
exjx'rience  a.s  he  can  in  a  more  or  less  haphazard  fashion.  In  a  few 
Brili.«h  and  certain  German  and  American  works,  special  schools  and 
training  shops  arc  provided.  One  at  least  of  our  foremost  electrical 
mamifacturing  concerns  has  an  admirable  apprentice  school. 

The  instruction  is  divided  into  two  classes.  "General"  and 
"Trade."  the  first  being  a  contiiuiation  of  the  apprentice's  regular 
education,  while  the  second,  devoted  purely  to  trade  teaching, 
consists  of  youths  selected  from  the  general  class. 

The  teaching  of  both  classes  is  undertaken  by  the  firm's  engineering 
staff,  assisted  by  leading  foremen  and  shop  engineers,  and  is  carried 
out  in  working  hours  and  at  tlie  firm's  expense.  The  quality  of  the 
workman  is  thus  raised  and  with  it  the  standard  of  the  foremen. 

This,  however,  is  only  ](Ossible  for  large  firms,  and  it  is  to  l)e  ho]ie<l 
thai  ultimately  the  need  of  such  schools  will  be  met  by  the  half-time 
trade  cla,s,ses  provided  by  the  education  authorities  in  all  large 
incluslri.d  centn>s.  These  improved  educational  facilities  will 
gra<lually  result  in  incre.i.sod  numlK^rs  ri.sing  from  the  ranks  of  laliour 
to  fill  the  commis.sions  of  the  engineering  indu.strv. 

Tuniinir  to  the  consideration  of  the  technical  engineer,  we  may 
divide  hi.s  s|x^ciali.s<«d  training  into  that  of  "  Design."  "  Works 
AtanagiMuent  "  and  "  Commerrial  Encinecring."  His  education  is 
buill  up  on  the  second.jrv  or  pidilic  schools  forming  an  intermetliate 
step  to  the  hieher  technical  school.  Cicrmany's  system  of  higher 
tochnirni  education  is  only  one  cause  of  her  commercial  advance. 
Her  svstetn  of  highly  efficient  non-technical  secondars"  schools  hn-* 
contributed  quite  .-j.s  niuch  to  that  advance,  for  withoiit  them,  higher 
technical  education  would  have  been  impossible. 

In  this  (xiuntry  wt  make  the  mistake  of  allo'.vinc  technical  in- 
stniction  to  U^  civcn  too  early  instead  of  ]K»stjx>ninc  it  till  after  the 
completion  of  a  thorough  .secondarA'  education.  This  should  lie 
under  public  control  and  primarj-.  seeondnr>'  and  technical  education 
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should  be  inseparable  and  co-related.  There  must  also  be  a  closer 
association  between  our  universities  and  technical  high  schools  and 
the  enginceriiig  indvistry. 

I  am  convinced  that  great  advantages  would  result  to  the  elec- 
trical and  engineering  trades  if  they  would  submit  those  problems 
to  the  universities  for  solution,  which  they  have  neither  the  staff  nor 
the  time  to  solve.  Immediately  the  war  is  over  Grermany  will 
endeavour,  at  all  costs,  to  recapture  her  lost  foreign  trade,  and  we 
may  be  certain  she  will  flood  the  world  with  low-priced  German  goods. 
The  strongest  weapon  we  can  forge  to  meet  that  competition  is 
without  doubt  to  look  carefully  to  the  better  training  of  our  artisans 
and  engineers.  The  Institution  is  one  of  the  channels  through  which 
we  can  make  our  influence  felt  on  questions  within  its  legitimate 
scope,  and  there  can  be  no  doubt  that  technical  training  is  one  of 
them. 


Matf:rial. 


I>iftle<jtri' 


tan  3 
and  «  =  5,000. 


Soft  india-rubber   for  insulating  condactora,  "^ 

normal  mixture  (V.D.E.)  with  3.3  p.c.  Para    V  2-79 

ruV)V>or    J 

Hard  rubbor.goorl  quality 2-32 

Ccresin  (M.P.  72°C.)  prf-pared  from  ozokerit...         2-1 S 

Condenser  paper,  undrifd    \H(i 

„      dried  .... 

Porcelain  insulators 


DIELECTRIC  LOSSES  IN  VARIOUS  INSULATORS.' 


A  large  number  of  experiments  have  been  made  in  the  Imperial 
Telegraph  Experimental  Station  to  determine  the  losses  due  to  what 
is  known  as  "  cUelectric  hysteresis  "  in  various  insulating  materials. 
The  loss  N  was  calculated  from  the  formula  N=(bCV^  tan  S,  where  5 
is  the  amount  (angle)  that  the  advance  in  phase  of  the  charging 
ciu'rent  relatively  to  the  pressure  is  less  than  90  deg.,  when  a  sme- 
wave  alternating  pressure  is  applied  to  the  electrodes  of  the  con- 
denser ;    S  may  be  termed  the  angle  of  dielectric  loss,  the  power- 
factor  of  the  condenser  being  sin  S.     In  regard  to  the  other  symbols, 
(a=2irf,  as  usual,  C  is  the  capacity  of  the  condenser  and  V  the 
effective  pressure  at  the  condenser.     Experiments  were  made  with 
frequencies    from    350    to    4,800    per    second    (corresponding    to 
aj=2,200  to  30,000),  and  for  a  number  of  temperatures.     With  pure 
gutta  percha  the  losses  are  considerable  at  orduiary  temperatures — 
i.e.,  between  0°C.  and  15°C. — and  for  the  frequencies  of  telephonic 
currents  (a)=2,200   to  10,000)  are  a  maximum  between  0°C.  and 
10°C.     As  the  temperature  rises,  the  dielectric  losses  first  decrease 
rapidly  and  then  more  slowly,  reaching  a  minimum  value  at  a  tem- 
perature j  ust  above  40°C     As  the  material  begijns  to  soften  at  this  tem- 
perature, the  minimum  cannot  be  reached.     The  addition  of  green 
gutta  percha  (obtained  from  the  leaves  of  the  plant)  displaces  the 
whole  system  of  losses  downwards  on  the  temperature  scale,  and  thus 
improves  the  efficiency  of  the  gutta  percha  at  working  temperatures. 
As  green  gutta  percha  contains  only  a  small  percentage  of  resin 
(about  8  per  cent.),  it  may  be  assumed  that  this  result  is  due  to  the 
reduction  in  the  amount  of  resin.     This  result  was  confirmed  by 
experiments  on  balata.    The  results  are  given  in  the  following  table : — 


Material. 


Gutta  percha       I 

„     n 

„    III 

60  p.c.  gutta  percha.  III.,  40  p.c.  green  gutta 

percha 

Balata     I.  (with  its  resin ) 

„    n 

„        I.  (with  part  of  resin  removed)  

,,       I.  (with  large  proportion  of  resin  re- 
moved)   

50 p.c.  guttapercha  III.,  50  p.c.  balata  I 

67  p.c.  balata  I.  with  part  of  resin  removed, 

33  p.c.  green  guttapercha 

Gutta-Gentzsch,  dark 


Dielectric 
constant. 


tan5. 


at  15°C.  and  w= 5.000. 


3-16 
2-99 
3-07 

3-18 
3-39 
2-93 
2-99 

314 
313 

3-24 
2-53 


0  0234 
00244 
00240 

0-0160 
0-0048 
0-0042 
00038 

0-0026 
0-0104 

0-0035 
0-0065 


0-013 

0-0032 
0  25  r  10-* 

0  10 

O-OT).'. 
/    0^1X38  to 
\    0-0758 


but  between  28°C.  and  .50°C.,  it  decrea.ses  as  the  f- 

at  28°C.  it  is  the  same  at  all  frequencies  ;  at  each  :      _ 

it  increases  with  the  temperature.     For  ceresin,  tan'*  increases  with 

the  frequency,  there  bring  for  each  frequency  a  minimam  value 

occurring  at  about  55°C. 

Some  experiments  were  also  made  with  undried  condenser  paper 
saturated  with  molten  paraffin  at  different  temperatures,  viz : — 


Tempera- 
ture. 


Saturated  at  o3''C.         Saturated  at  H.^f:. 


(O. 


Dielectric 
constant. 


tano. 


Dielectric 
constant. 


tanS. 


r' 

3,000 

1-970 

00417 

2-128 

00179 

16°C. 

j         5,000 

1-944 

003.59 

2117 

0-01.51 

'S       10,000 

1-916 

0-0291 

2106 

0  0121 

I 

40,000 

2-089 

0-(X>86 

3,000 

1-9.57 

00.505 

2107 

0-0249 

25°C. 

5,000 
10,000 
40,000 

1-924 

1-887 

0-0451 
00377 

... 

2-092 
2076 
2054 

0-0207 
0  016.5 
0-0109 

In  order  to  obtain  the  best  results'  it  will  thus  be  seen  that  the 
paper  must  be  dried  before  being  soaked  in  paraffin.  By  efifecting 
the  drj^ing  and  soaking  under  a  vacuum,  tan  8  can  be  easily  reduced 
to  0-005. 

A  number  of  paper-air  insulation  telephone  cables  gave  values  of 
tan  8,  varying  from  0-0026  to  0-0037. 


In  each  of  the  above  cases,  the  dielectric  constant  decreased  as  the 
frequency  increased,  whilst  tan  8  increased  with  the  frequency  at  all 
temperatures  between  6°C.  and  40°C.,  except  in  the  case  of  gutta- 
Gentzsch,  where  tan  5  decreases  as  the  frequency  increases,  and  in- 
creases with  the  temperature. 

Other  dielectrics  ga\  e  results  as  shown  in  the  foUowing'table. 

With  the  above  insulators  (the  porcelain  excepted,  no  results  being 
given  for  this  material),  the  dielectric  constant  decreased  as  the  fi'e- 
quency  increased,  and  increased  with  the  temperature.  For  soft 
rubber  and  condenser  paper,  tan  8  decreases  as  the  frequency  in- 
creases, and  increases  with  the  temperature.  For  hard  rubber, 
tanS,  between  0°C.  and  about  28°C.,  decreases  with  the  frequency  ; 

*  Abstract  of  an  article  in  the  "  Elektrotechnische  Zeitschiift,"  Vol. 
XXXVL,  pp.  111-113,  121-123,  135-137,  163-165. 


5,000  H.P.  Chain  Drive  for  a  Hydro-Electric  Plant.— The 
Ox-Bow  hvdro-electric  plant  on  the  Snake  River  in  Oregon, 

U.S.A.,  possesses  the  most  powerful  ohaiji-drive  gear  in  the 
world.     An  account  of  the  circumstai^ces  deciding  its  iiistalla- 
tion  has  been  given  in  "  Engmeering  News."     The  location  is 
at  the  down-stream  end  of  a  sharp  bend  or  loop  Li  the  river 
The  original  project  provided  for  a  tunnel  across  the  neck  of 
land,  about  1,160  ft.  lo.ig  and  26  ft.  diameter,  which  gave  a 
natural  head  of  from  20  ft.  to  22  ft.     In  addition,  a  diversion 
dam  was  to  be  constructed  about  \. 000  it.  below  the  tunnel 
intake,  raising  the  head-water  level  30  ft.,  and  thus  affunling 
about  50  ft.  to  52  ft.  head.     There  were  to  be  six  units,  each 
consisting  of  two  pairs  of  48  in.  wat^rwheels  operating  ui  open 
flume   through   centre-discharge   shaft   tubes  and  direct-con- 
nected bv  flange  couplings  to  a  3,600  kw.  alternatmg-current 
three-phase  60-cvcle  generator  ruimiag  at  225  revs,  per  mm. 
Financial  difficulties  necessitated  the  stopping  of  construction 
when  the  tunnel  had  been  finished,  except  for  the  openmgs 
from  the  hoadgates  in  the  river.     Tlie  power  house  was  parUy 
constructed,  and  machinery  had  been  purchased,  but  the  dam 
had  not  been  built.     With  only  a  20  ft.  head,  instead  of  aO  ft.. 
the  turbines  could  not  be  run  at  the  sp.^ed  lequiivd  for  tlie 
venerators,  so  the  engineers  recommended  the  mstallation  ot  a 
single  unit  composed  of  two  water  wheels  and  one  generator 
witli  a  chain-drive  transmission.     Each  of  the  two  water-wucel 
shafts  carries  a  71-tooth  sprocket  wheel  -1049  m.  dum^J^r 
while  the  generator  shaft  carries  two  corresponding  4. -tootli 
sprockets,  30-31  in.  diameter.     Eachjjair  of  ^P'-'^^^ets  carrie. 
four  Morse  silent  driving  chams  31-6.    t.   ong  and  21  m.  ^^lde, 
weighing  about  2,800  lb.  each.     The  pitch  is  2  m.  throughout 
The  spiockets  are  made  in  halves  and  bolt^  on  the  ^haft.. 
which  are  129  in.  centre  to  centre.     The  speeds  are  U9  rev^. 
per  min.  for  the  water-wheel  shafts  and  22o  revs,  per  mm.  for 
I  the  generator  shaft. 
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The  Manufacture  of   Electric  Light  Carbons.     New  Edition.     Bound  cloth,  2s.  6d. 

nett,  post  free  2s.  9d. 
The  Mechanical  Design  and  Construction  of  Generators.     By  R.   Livingstone. 

9s.  nett,  post  free  9s.  4d. 
The  Principles  of  Automatic  Telephony.     By  W.  Atkins.    New  Edition  Ready  end 

November. 
Studies  in  Light  Production.     By  R.  A.  Houstoun,  M.A.,  D.Sc.,  Ph.D.     5s.  nett 
Electrical  Engineering  for  Mechanical  and  Mining  Engineers.     By   H.   J.  S 

Heather,  M.I. E.E.     9s.  nett. 
Amateur  Wireless  Telkgraph  Designs.    By  "  Alfrec  "    Very  fully  illustrated.    Price 

2s.  6d.  nett,  postage  2d. 
The  Mechanical  Design  and  Construction  of  Commutators.     By  R.  LivinEstona. 

Price  6s.  nett. 
Wireman's  Pocket  Book  and  Electrical  Contractor's  Handbook.    Compiled  by 

A.  W.  Robinson  and  W.  E.  Warrilow.     Price  5s.  nett 
Alternating-Current  Motors.     By  Dr.  Rudolf  Goldschmidt     Price  6s.  6d. 
Livingstone's  Diagram  for  the  Easy  Calculation  of  Shaft  and  Beau  Dbflbctions. 

By  R.  Livingstone.    2s.  6d.  nett.     By  post  In  tube.  2s.  lOd. 
Electric  Blasting  Apparatus  and  Explosives  :    With  Special  Reference  to  Colliery 

Practice.     By  W.  Maurice.     Price  8s.  6d.  nett 
The  Shot-Firer's  Guide  :  A  Practical  Manual  on  Blasting  and  the  Prevention  of  Blast- 
ing Accidents  in  Mines,  Quarries,  ic.     By  W.  Maurice.    Price  33.  6d.  nett 
The  Eibctric  Furnace  in  Iron  and  Steel  Production.     By  John  B.  C.  Kershaw. 

F.I.C.     Price3s.  6d.net t 
The  PRAcncAL  Wireless  Slide  Rulr.     By  Dr.  H.  R.  Bekher- Hickman.     Price  2».  6d. 

nett.     Reduction  on  quantity. 
Boiler  Feed  Water.     By  F.  A.  Anderson.     Price  6s.  nett. 
Lioht,  Radiation  and  Illumination.     From  the  German  of  Paul  Hogner,  translated 

by  Justus  Eck.     Price  6r.  nett,  post  f-ee  (x.  6d. 
Skcondary  Batteries  :    their  Construction  and  Manufacture.     By  E.  j.  Wade. 

Price  10s.  6d.  nett. 
The  Electric  Arc     By  Mrs.  Ayrton,  M.I.E.E.    Price  12s.  6d.  nett 
International  Wirei  ess  Telegraph  Conference.  Berlin  (1903),  Full  Report  of  Pro- 
ceedings at,  Ss.  6d. ;   post  free,  85.  9d. :  abroad,  9i. 
International    Wireless    Telegraph    Convention    and    Service      Rboulations 

(Ber'.in,  1906).     With  complete  report  01  Proeeedlngi.     Price  15s.  nett. 
Brakes  for  Tramway  Cars.     By  H.  M.  Sayers.     Price  2s.  6d.  nett 
Electric  Lamps  and  tlLBCiRic  Lighting.     By  Prof.  J.JA.  Fleming.    4«.  nett 
Electricity  in  Horticulture.     By  Prof.  S.  Lenistroni.     Illustratad.    3s.  6d.  nett 
Radio- Activity  :    An   Elementary  Treatise  from  the  Standfoikt  or  tmb  Du- 

INTBORATION  Theory.     By  Fredk.  Soddy,  MA.     Price  4$.  nett 
Motive  Power  and  Gearing  for  Electrical  Machinery.     Bv  E.  Tromtett  Carter 

Revised  by  G.  Thoma.>:-Davle5,  A.M.I.E.E..  F.C.&     Price  S«.  nett 
Practical  Notes  for  Electrical  Students.     By  A.  E.  Kennelly  &  H.  D.  Wilkinson. 

Price  4s.  6d. 
A  Pocket  Book  of  Electrical  Enoinbbrino  Formuu«.    By  W.  Getpel  and  H.  M. 

Kllgour.     Price  7s.  6d.  nett. 
The  Art  of  Elictrolytic  Separation  of  Mbtals.    By  Dr.  O.  Cora.    Price  lOs.  6d. 
Elbctro-Chemistry.     By  Dr.  George  Gore.     Price  Z-i.  nett 
The  Rating  of  Electric  Lighting.  Electric  Tramway,  and  Similar  UNDBRfAKiNos. 

By  W.  G.  Bond,  M.I.E.E.     Price  2s.  6d.  nett 
Carbon  Making  fok  all  Electrical  Purposbs.     By  Francis  jehl      Price  10b.  6d. 
"  The  Electrician  "  Handy  Wirb  Tables  for  the  Pocket.     By  P.  B.  Down.  Wh.Ex. 

A.M.I.Mech.E.     Price  2s.  6d.  nett 
The  Stbam-Enoinb   Indicator   and   Indicator  Diagrams.     Editsd  by  W.  Worby 

Beaumont  M.l.C  E..  M.I.M.E.,  ic     Price  Ss.  nett 
Further  portions  of  this  list  of  "  Thb  Electrician  "  Skribs  of  Books  appMr  escn 


ELECTRIC  SHOCK  PRECAUTIONS  (in  Hanoino  Cwv»tv  Smrr.  and  Pocxkt  Book* 
FoRMt:  A  oorpple'e<iet  of  Electric  Shock  Rule.";  ^utlons^     In  sheet  form. 

slso  as  a  h^nplng  card,  also  folded  in  cn'slope  '  fet     Sh"tr:  4d    each. 

poet  tree.    Hkr.elng  Cards  :  9d.  each  post  free.   Puun- i  ch-iks.  complete  In  envelope, 
2».  6d..  oost  free. 


"THE  ELECTRICIAN"  TABLES  OF  ELECTRICITY  SUPPLY. 


These  important  Tables  and  Data  relating  to  Electricity  Supply  in  the 
United  Kingdom  in  1915  ^which  have  been  published  annually  since  1887) 
are  now  obtainable,  price  2s.  6d.  net.,  post  free  2s.  9d. 

The  Tables  ot  Colonial  and  certain  Foreign)  Electricity  Supply,  Power 
and  Traction  Stations  are  also  obtainable,  price  2s.  6d.  net.,  post  free  2s.  9d. 

The  two  sets  of  Tables  are  supplied,  price  4s  6d.  net.,  post  free  4s.  lOd. 

VoL  LXXV.  of  "Thb  Elbctbicias."  Bound  in  Publiahei'i  coven. 
Price  178.  6d.     Postage  U.K.  Is.  extra,  abroad  28.  6d. 

Case*  foi  binding  Vol.  LXXV.,  price  28. ;  post  free,  28.  4d. 

"ELECTRICIAN"  VOLUMES  AND  BACK  NUMBERS. 

A  very  limited  number  of  Back  Volumes  and  Back  Numbers  of  The 
Electkiciax  are  available.  The  difficulty  of  making  up  complete  sets 
of  Electkiciax  Volumes  is  increasingly  great ;  it  is  advisable,  therefore, 
that  early  application  should  be  made  for  these  volumes  and  numbers. 
Particulars  on  application. 

A  wt  of  Electrician  Volumes  (First  Series)  for  the  period  November 
9,  18G1,  to  May  28,  1864,  can  also  be  supplied.     These  Vols,  are  scarce. 


SPECIAL  NOTICE. 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earher  as  possible,but  not  later  than  WEDNES- 
DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  Official  Announcements,  Auctions  and  "  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


THE  B.E.A.M.A.  AND  THE  STRUGGLE 
AFTER  THE  WAR. 

We  have  so  often  insisted  upon  the  importance  of  the 
electrical  indu.strv  in  this  country  being  prepared  for  keen 
competition  as  soon  as  the  war  comes  to  an  end,  that  we 
were  i)articularly  pleased  to  be  present  at  an  informal 
dinner  of  the  British  Electrical  and  Allied  Manufacturers' 
.Association  last  week,  when  an  informal  discussion  took 
place  upon  German  methods  of  doing  business  and  kindred 
tojiics.  There  are  some  people,  we  are  well  aware,  who 
think  they  are  sufficiently  engaged  at  the  present  moment 
in  putting  every  effort  forward  to  bring  the  struggle  to  a 
successful  issue,  and  that  time  cannot  be  spared  to  look  into 
the  future.  This  attitude  will  prove  altogether  fatal  if  it 
l)ersists  ;  the  more  so  because  in  Germany  it  is  most  im- 
j)robable  that  anysuch  attitude  is  being  adopted.  Evidence  in 
support  of  this  view  is  already  forthcoming.  Quite  recently 
a  meeting  was  ht<ld  by  the  Central  Union  of  German  Mer- 
chants and  bv  the  Federation  of  Merchants,  in  order  to 
di.sruss  (juestions  of  foreign  trade.  The  necessity  was 
pointed  out  for  the  careful  cultivation  of  German  foreign 
trade,  and  that  even  during  the  war  steps  to  this  end  should 
bo  t«ken.  For  this  purpose,  in  the  opinion  of  the  meeting,  a 
sy.st<'matic  investigation  of  the  world's  connnercial  condi- 
tions was  necessary,  and  the  committees  of  the  two  As.socia- 
tions  had  come  to  the  conclusion  that  after  the  war  an 
intelligently  organised  expansion  of  German  exports  would 
ho  rr(juired  in  order  to  remove  the  injuries  brought  about 
by  {ho  war.  The  important  point  about  such  deliberations 
is  that  they  are  being  undertaken  at  a  time  w  hen  (Germany 
must  be  stiaining  evers-  nerve  in  prosecuting  the  war. 
There  is  no  voluntary  system  over  there,  and  the  drain  on 
commercial  organisations  must  be  enormous,  far  greater 
than  over  here  ;  vet  time  is  found  to  look  into  the.sc  matters. 
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Are  we  in  this  country,  therefore,  to  take  up  the  attitude 
that  we  are  too  much  occupied  at  the  moment,  and  that  we 
must  wait  to  consider  peaceful  matters  until  peace  comes  ? 
We  trust  that  this  will  not  be  the  policy. 

Undoubtedly  when  the  time  comes  much  will  have  to  be 
done  to  set  our  house  properly  in  order.  There  may  be 
questions  of  labour  and  capital,  matters  of  education,  of 
greater  efficiency  in  management  and  in  production.  For 
the  moment,  however,  these  questions,  interesting  and 
important  as  they  are,  are  not  what  we  have  to  consider. 
What  is  required  is  careful  organisation  from  the  point  of 
view  of  meeting  the  inevitable  competition  when  it  comes, 
by  taking  advantage  of  our  position  in  foreign  markets  as 
soon  as  the  war  comes  to  an  end.  There  must  be  greater 
mutual  support  between  one  industry  and  another,  and 
more  combined  action  in  order  to  advance  British  trade  as  a 
whole  ;  this  is  and  can  be  the  only  successful  method  of 
restoring  our  financial  position  to  a  normal  one  after  all  the 
vast  expenditure  on  war. 

We  were  glad  to  hear  the  announcement  made  at  the  dinner 
last  week  that  the  B.E.A.M.A.  is  taking  active  steps  to 
consider  the  whole  situation.     As  is  well  known,  before  the 
war  the  Association  was  engaged  in  the  organisation  of  the 
industry  at  home  and  in  the'  avoidance  of  excessive  compe- 
tition.    For  this  purpose  the  industry  was  divided  into 
sections.     The  commercial  managers  of  the  various  depart- 
ments and  of  the  manufacturing  firms  concerned  met  and 
discussed  matters,  and  thus  obtained  a  greater  confidence  in 
each  other,  while  that  suspiciousness  which  is  fatal  to  com- 
bined action  was  eliminated.     Since  the  outbreak  of  war 
this  part  of  the  work  has  necessarily  come  somewhat  to  a 
standstill,  but  efforts  are  now  being  made  in  other  directions, 
and  serious  attention  is  being  paid  to  export  trade,  first 
,  within  the  British  Empire,  and  then  to  countries  outside  the 
[Empire.     Committees  have  been  appointed  abroad  which 
work  with  agents  of  British  firms  and  collect  reports.     In 
less  important  countries  and  districts,  where  committees 
[could  not  be  formed,  correspondents  have  been  appointed. 
]he  reports  so  obtained  deal  with  local  conditions,  opportu- 
f'nities  for  business,  criticisms  of  our  methods  an(i  those  of 
tour  competitors,  and  the  information  so  obtained  is  handed 
lover  to  the   sections   more   particularly   concerned.     The 
[Association  is  also  giving  assistance  in  the  preparation  of 
[catalogues  in  the  metric  system  and  in  foreign  languages  for 
[circulation  abroad,  and  an  attempt  is  being  made  to  obtain 
[uniforraity  in  export  conditions. 

The  Association  has  in  view  the  sending  out  of  com- 
lissioners  from  time  to  time  to  make  special  reports  upon 
brade  in  various  parts  of  the  world,  and  there  is  a  likelihood 
'of  greater  use  being  made  of  publicity  in  the  press  both  here 
and  abroad  when  the  time  is  ripe  for  a  movement  of  this 
kind  Apart  from  the  technical  journals,  advantage  is 
likely  to  be  taken  of  the  daily  press  for  affording  publicity 
in  regard  to  popular  developments,  but  before  this  can  be 
done  it  is  essential  that  a  Bill  dealing  with  the  contentious 
subject  of  wiring  and  hiring  should  be  passed  through 
Parliament,  such  Bill  being  acceptable  to  both  the  Incor- 
porated Municipal  Electrical  Association  and  to  the  Con- 
tractors' Association.  We  hope  that  this  desired  end  may 
be  soon  accomplished. 

Returning  to  home  affairs,  the  Association  has  been 
playing  an  active  part  in  the  drawing  up  of  general  conditions 
of  contract,  and  in  the  work  of  the  Engineering  Standards 
Committee.  It  is  hoped  that  the  specifications  of  this  body 
wiU  in  the  near  future  be  available  in  foreign  languages,  and 
become  recognised  standards  on  which  British  plant  is  sold. 
Apart  from  the  electrical  industry  there  is,  of  course,  the 


much  widtn  que.stion  of  the  engineering  indu^tn' aaawhole 
and  the  various  other  indu.stries  upon  whifh  thi.s  countn'  so 
much  depends,  such  as  textiles,  coal,  .shipbuilding,  &c.,  and 
it  is  satisfactory'  to  know  that  a  movement  in  on  foot  for  a 
combination  of  all  these  industries,  .so  that  they  may  work 
together  for  thf!  common  good,  and  so  that  they  mav  be 
able  to  point  out  to  the  Government  from  time  to  time  what 
steps  en  behalf  of  industry  are  desirable. 

We  are  glad  to  be  able  to  say  that  the  Association  is 
working  in  close  co-operation  with  Government  Depart- 
ments. It  is  supplying  information  to  the  Board  of  Trade, 
and  it  has  also  supplied  the  Bot.rd  of  E^iucation  with  a 
schedule  of  researches  which  are  desirable  from  the  point  of 
view  of  electrical  manufacturers. 

It  will  be  a  matter  of  gratification  to  many  of  our  readers 
to  know  that  such  steps  are  being  taken.  For  ourselves, 
we  feel  that  all  these  developments  are  of  the  utmost  im- 
portance, and  that  if  and  when  the  B.E.A.M.A.  isable  tocarr\- 
through  a  programme  on  the  lines  here  indicated,  it  will 
deserve  well  not  merelv  of  the  electrical  industrv  but  of  the 
country  as  a  whole. 


REVIEWS. 


[Copies  of  the  undennentloned  works  can  be  had  from  The  Electrician  OSees,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  book?  published  under  2:  Add 
10  per  cent  for  abroad  or  for  foreign  books.] 


Continuous  Current  Electrical  Engineering.    By  W.  T.  Maccall. 

(London:  University  Tutorial  Press.)     Pp.  vi.-J-46G.     10s.  6d. 

In  the  preface  it  is  stated  that  this  book  is  intended  for 
general  use  in  technical  colleges  and  schools,  and  that  it  covers 
all  the  continuous  current  work  that  is  required  in  the  usual 
three  years'  course  in  electrical  engineering.  An  examination 
of  the  index  shows  that  this  gi-ound  is  indeed  covered  in  the 
headings,  but  the  text  would  hardly  suffice  for  the  needs  of  a 
third  year  course  without  the  aid  of  fiu-ther  special  text  books. 
It  may,  however,  be  said  that  the  first  two  years'  work  are  well 
dealt  with,  and  it  is  no  mean  feat  to  have  succeeded  in  including 
within  the  covers  of  a  single  book  so  much  of  the  general 
principles  of  such  a  wide  subject.  As  far  as  examinations  are 
concerned,  the  student  will  find  all  that  he  requires  for  the  City 
and  Guilds  of  London  Institute  Grade  II.  examination  in 
continuous-cm-rent  work,  and  for  those  who  are  preparing  for 
the  Final  B.Sc.  (Eng.)  Exanunatiou  of  the  University  of  Lon- 
don the  book  will  serve  as  a  useful  guide  to  the  avenues  into 
which  he  should  direct  his  specialised  studies.  The  chapters 
are  18  in  number  with  a  scope  almost  exactly  defined  by  the 
continuous-current  portions  of  the  Loudon  B.Sc.  syllabuses 
of  the  examinations  in  Electrical  Technology  and  Electrical 
Design. 

One  feature  is  likely  to  be  disturbing  to  the  teacher.  Many 
books  make  use  of  the  sign  vjo  for  frequency,  with  the  obvious 
drawback  that  when  reading  out  the  text  aloud  it  is  necessiiry 
to  say  the  \\ord  "  frequency  "  every  time  that  the  symbol 
appears.  This  somewhat  irritating  feature  has  bt^en  extended 
in  this  book  by  the  introduction  of  two  quite  new  svmbols  to 
denote  "  ampere-turns  "  and  the  "  number  of  turns  in  a  coil." 
The  author  has  evidently  appreciated  the  difficulty  referred  to, 
and  gives  the  ugly  name  "  atts  "  to  the  one  s>nnbol,  although 
no  name  is  suggested  for  the  other  one.  The  choice  of  tlie  one 
name  suggests  the  invention  of  the  name  "  freqs  "  for  the 
svmbol  rv,  and  this  designation  has  the  advant;tge  that  with  a 
slightly  different  spelling  it  may  be  applied  to  all  sxTnbols  of 
the  nature  in  question. 

The  care  that  has  been  taken  in  the  xNTiting  and  editmg  of  the 
book  is  shown  by  the  almost  complete  absence  of  the  usual 
maccuracies  and  misprints  that  one  expects  to  find  in  first 
editions.  Amonii  the  few  that  appear  to  have  been  overlooked 
are  the  expressions  on  p.  253  for  eddy  current  losses  in  sheet 
ii-on,  in  which  the  constants  do  not  agree  with  one  another  nor 
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with  the  values  given  in  other  places,  and  the  following  misprints : 
On  p.  25  lines  8  and  26,  read  lO-"  ;  in  Fig.  3-18,  coil  A,  referred 
to  in  the  text,  is  not  marked  in  the  diagram  ;  on  p.  245,  on 
the  right-hand  side  of  the  equation  read  T^for  T.        A.  J.  M. 

Arithmetic   of  Alternating    Currents.     Bv  Ellis  H.  Crapper. 

J'p.  vii.  +  208.     (London  :   Whittaker&  Co.)    '2H.()d.net. 

It  is  becoming  less  and  less  difficult  for  a  student  of  average 
ability  to  acquire  a  thorough  knowledge  of  alternating-current 
phenomena.  In  our  early  student  days  there  were  many 
elementary  matters  that  we  failed  to  imderstand,  and, 
student-like,  we  were  inclined  to  doubt  whether  our  instructors 
really  understood  them.  Now  we  know  that  they  could  not 
have  done  so.  In  those  days  laboratory  work  was  meagre,  and 
the  purchase  of  a  wheezy  second-hand  machine  for  the  labora- 
tory was  a  sufficiently  important  event  to  be  noted  by  the 
principal  in  his  annual  report.  We  are  referring  to  the  time 
when  there  were  few  alternating  current  machines  in  tlie 
country,  and  when  an  arc  lamp  was  an  attraction  sufficient  to 
compel  us  to  forego  our  lunch  in  order  to  see  the  lamp  trimmed 
and  to  get  a  view  of  the  mechanism.  On  red-letter  days  the 
"  engineer-in -charge  "  permitted  us  to  see  the  dynamo. 

Nowadays  we  have  30,000  kw.  alternators  and  half-penny 
units.  Although  the  joys  and  deprivation.',  described  above 
are  unknown  to  the  electrical  engineering  student  of  tc-day,  he 
has  the  boundless  satisfaction  of  knowing  that  with  a  little 
industry  -and  perseverance  he  can  become  highly  proficient  in 
the  theory  and  pi-actice  of  at  hast  one  branch  of  his  profession. 
Book  reading  and  attending  lectures  are  of  themselves  of  little 
real  service  to  the  elementary  student.  To  become  skilled  he 
must  solve  as  many  numerical  exercises  as  possible,  not  one  or 
two  in  haphazard  fashion,  but  half-a-dozen  or  more  per  week, 
and  every  one  reasoned  out  fi-om  first  principles. 

The  book  under  leview  will  give  the  elementary  student  all 
the  practice  necessary  to  begin  with.     It  is  divided  into  10 
chapters,  and  (;ojitains   232  examples,  of  which   50  an;  fully 
worked  out.     Answers  to  all  the  examples  are  given.     For  the 
examples  in  the  first  six  chapters  we  have  nothing  but  praise. 
They  deal  with  periodic  and  alternating  quantities,  generation 
of  alternating  E.M.F.w,  ijiductances,  inductive  circuits,  capacity 
and  condensers,  and  resistance,   inductance   and   capacity  in 
parallel.  A  few  of  the  items  in  the  text  call  for  comment.  In  oui 
opuiioji  the  diagram,  Fig.  20,  in  the  chapter  on  inductive  cii- 
cuits,  would  b(!  much  improved  by  adding  a  vector  diagram. 
The  power  diagrams.  Figs.  28  to  30,  are  incorrectly  drawn,  and 
here  again  vector  diagrams  are  indisjx'nsable.     The  use  of  the 
letter  K  for  capacity  is  weak,  and  in  many  of  his  worked-out 
exami)le8  the  author  gives  the  answers  to  too  many  places  of 
dec^imals.     As  a  rule  the  end  figures  are  without  meaning. 
Thus,  it  is  generally  unnecessary  to  give  tli<'  angh-  of  lag  in 
degrees,    minutes   and   s<'((nuls,    aiul   a    cliaiging   (-uneiil    of 
3'141G  am})ere3  with  equal  accuracy  would  be  writUMi  3-14 
am]>eres.     Similarly   in    measuring   ])olyj)ha8e   power   by   the 
two-wa1tmet<'r  method,  the  autiior  surely  cannot  Ix'  serious 
when  he  determines  a  jiower-factor  of  S2-78  per  cent,  fiom 
two  wattmeter  readings  ?      But  tliese  are  minor  blemishes  on 
work  otherwise  cut  in  ly  sat  if<fuctory. 

In  (.'ha])t<'rs  VI 1 1.,  IX.  and  X.,  on  static  transformers, 
induction  motors  and  transformation  of  cunents.  the  choice  of 
examples  is  less  ha])]>y.  li<'yond  (picstion  vectiu-  diagrams 
ought  to  have  been  given,  as  well  as  examjiles  allowing  the 
a])i)li('ati(m  of  such  diagiatuH.  TIk'S*'  ehaitt^-rs,  ])erhaps 
wrongly,  give  one  the  idea  of  being  hurriedly  writU'U,  or  that 
the  author's  perspective  is  altogether  wrong.  ]'n»bably  the 
author  has  a  second  volume  in  view,  in  which  case  th<.  criti- 
cism fall.^  to  the  ground.  If  such  a  volume  ih  cont4  nii)latod  we 
should  like  to  see  a  ( hapter  on  the  impure  wave,  together  with 
txam])les  showiiig  the  effect  of  such  waves.  Su<'h  examples 
arc  lor  the  most  part  of  an  elementaiy  character,  :\v.i\  t hev  tend 
to  keep  a  student  intereat<'d  in  his  work. 

Recherches  sur   la  Commutation.     By  .1.  Uk/.klman.    (HniMoIs: 
KliiMiKsenicntH  Kniile  Uniylimt.)     Pp.  IM.     1  fr. 

In  this  ])amphlet,  which  is  extracted  from  the  "  Bulletin  "' 
mensuel  de  la  So(uet^  beige  des  Eloctriciens,  the  author  con- 
tinivs  iiis  experimental  and  analytical   investigation  of  the 


phenomena  of  commutation.     A  re\"iew  of  the  author's  previous 
work  on  this  subject  has  already  appeared  in  these  columns. 

In  the  work  under  notice,  the  treatment  followed  is  on  the 
same  lines  as  in  the  previous  Paper,  and  does  not  call  for  much 
further  comment.  The  cases  of  a  35  h.p.  650  revs,  per  min. 
series  motor,  and  an  85  kw.  750  revs,  per  min.  dynamo  are 
dealt  \\'ith  in  great  detail.  In  addition,  a  comparison  is  given 
between  straight  line  commutation  and  that  giving  most  satis- 
factory working. 


THE  MATHEMATICAL   INVESTIGATION  OF  VOLTAGE 
WAVES  OBTAINED  IN  TESTING  IRON. 

IJV  X.  W.   MCLACHLAX,  B.SC,  EXG. 

In  carrying  out  permeability  *  tests  on  Lohys,  using  sinu- 
soidal magnetising  currents,  oscillograms  of  the  t}^e  shown 
in  the  accompanying  figure  were  obtained.  When  the  maxi- 
mum fluxdensit}ip(Bmax.)  is  greater  than  10,000  lines  per  square 
centimetre,  the  most  important  portions  of  the  voltage  waves 
are  the  steep  parts  on  each  side  of  the  maximum,  for  the  other 
parts  are  inclined  to  the  axis  of  time  at  a  small  angle,  and 
include  only  a  relatively  small  area  with  this  axis.  Now,  the 
magnitude  of  the  current  corresponding  to  the  steep  parts  of  a 
voltage  wave  is  small,  but  its  time  rate  of  change  large.  More- 
over, to  determine  the  shape  of  a  voltage  wave  by  a  mathe- 
matical equation  requires  that  the  relationship  between  B  and 


Oscillogram  obtained  with  Lohys. 
Frequency  50.     Form  factor  1-94.     Current  a  sine  wave,  and  B„^,=  12,300. 

U  for  small  values  of  B,  and,  therefore,  of  H,  must  be  known 
to  a  fair  degree  of  accuracy.     Neglecting  for  the  moment  the 
effect  of  hysteresis  and  assuming  the   B-II  curve   is   always 
convex  upwards,  the  shape  being  similar  above  and  below  the 
origin,  suppo.se  an  equation  can  be  fomid.     This  would  by  no 
means  me<>t  the  case,  for  if  the  B-H  curve  was  jilotted  from  the 
e<|iiation,  the  slope  for  small  values  of  B  would  differ  nuiterially 
from  the  actual  slope  on  account  of  hysteresis  altering  the  shape 
of  the  curve  and  preventing  it  passing  through  the  origin. 
When  H  -0  there  is  a  point  of  inflexion  on  the  hysteresis  loop, 
and   from  this  point  to  that  where   H  — 0   (going  clockwise 
round  the  loop),  the  curvature  is  concave  upwards.     Granted 
that  for  a  certain  value  of  Bmax.  two  equations  were  found,  one 
ftir  each  of  the  two  quarti*rs  of  a  loop,  it  by  no  means  follows 
that  these  two  equations  are  connected  with  those  for  another 
value  of  Bmax,.     The  fact  that  the  hysteresis  loop  obtained  for 
static  fields  eaniU)t  be  identical  with  that  obtained  for  alter- 
nating lields,  on  account  of  the_dilferent  conditions  in  the  two 
cases,  must  not  be  overlooked.     In  a  recent  Paper  published  in 
the  "  Journal  "  of  the  Institution  of  Electrical  Engineers,!  it 
was  shown  that  at  high  flux  densities  the  relationship  between 
B  and  II  for  si  alloy  was  B^A:H°  •.    The  case  of  a  sine  wave  of 
current  in  the  electric  circuit  is  considered  on  the  assumption 
that  the  above  equation  holds  good  down  to  the  origin.     This 
assumption  is  allowable  when  looked  at  from  the  point  of  view 

*  \Mien  the  magneti8ing  current,  is  sinusoidal  the  ]>ormo»bihty  »• 
groAtcr  than  that  obtained  ballistically,  the  maxinuitu  value  of  the  altor- 
nating  ourrent  lx»ing  equal  to  the  vahie  of  the  stvitdy  current. 

t  A.  L.  Taokley,  "Mathematical  Relationshiii"  Ix'twoen  Flux  and 
Mannotihin^:  Current  Wave*  at  Hich  Flux  D'  ■Journal'"  I.E.E., 

Vol.  Llll.,  y,  .MM.  I'.US.     AbstracK^  in  Tuf    i  i  iciax,  Vol.  LXXV., 

p.  611. 
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that  the  width  of  the  hysteresis  loop  is  small  compared  with 
the  large  values  of  H  when  the  flux  density  is  high.  But  it 
cannot  hold  when  due  consideration  is  given  to  the  slope  of  the 
B-H  curve,  when  the  fliix  density  is  small,  which  is  the  most 
important  point.  This  may  be  demonstrated  in  the  following 
manner  : — 

B^moi. 

Since  the  current  is  sinusoidal  H—ki  sin  6,  where  d=2nft. 
Thus  the  equation  to  the  flux  wave  is  B=A  sin°''0,  where 

The  voltage  being  proportional  to  the  time  rate  of  change 
of  B  we  have 

170C  — =0-lA  sin^-90  cos  6. 
dU 

Let  6=0,  and  we  get  V=oo  ,  which  is  impossible  in  practice. 
This  leads  to  a  consideration  of  the  slope  of  the  flux  wave. 

We  may  write  B=cp(H),  i.e.,  a  function  of  H,  H=X(0),  i.e., 
a  funct'on  of  6,  where  d=2nft. 

Moreover,  the  equation  to  the  flux  wave  '\k :— 


B=9{X{0)}. 


Now, 
and 
also 


c?B/(^H=cZ{cp(H)!-  ldR=^'{U)  ; 
dRldd=d{X{d)\jde=X'{Q); 
dB/dd={dB/dR)xidn/dd) ; 

.-.  dBjd6=(?'{R)xX'{6), 

i.e.,  V=  a  constant  X  slope  of  B-H  curve  X  slope  of  cuiTent 
curve.  When  B  is  small  neither  9'(H)  nor  X'{0)  are  zero,  and 
if  one  of  them  is  infinite,  the  product  is  infinite,  and  hence  the 
voltage  IS  infinite.  Thus,  it  may  be  inferred  that  no  portion 
of  the  hysteresis  loop  is  perpendicular  to  the  axis  of  H,  and 
that  when  B=0  (where  the  point  of  inflexion  occurs),  the 
tangent  to  the  curve  makes  an  acute  angle  with  the  same  axis. 
Obviously  the  maximum  voltage  occurs  when  the  product  of 
the  slopes  of  the  B-H  and  current  curves  is  a  maximum. 

In  the  Paper  cited  above,  the  current  wave  corresponding  to 
a  sine  wave  of  voltage  is  also  treated.  The  equation  to  the 
current  wave  in  this  instance  is  i=k  sin  '°0. 

Difi'erentiating,  we  obtain  dijdd =10  k  cos  6  sin  ^0. 

When  0=0,  n...nn,  di/dd-=0  ;  hence  the  current  has  no  rate 
of  change  where  the  wave  crosses  the  time  axis,  and,  therefore, 
it  is  parallel  to  this  axis.  Since  H  is  proportional  to  the  cur- 
rent i,  we  may  write 

vccdB/dd=c{dB/dE.)x{di/dd),    .     .     .     .     (1) 

where  c  is  a  constant. 

But  when  6=0,  n:..nn,  the  voltage  is  never  zero  ;  hence, 
from  (1)  it  is  obvious  that  in  practice  di^d6  can  never  be  zero  in 
the  neighbourhood  of  6=0,  n...n7i.  Thus,  in  both  the  above 
cases  the  relationship  between  B  and  H  for  small  values  of  H 
cannot  be  assumed  as  B=A;H°'^. 


THE  STARTING  OF  ROTARY  CONVERTERS.* 

BY   W     LTNKK. 

The  following  notes  are  abstracted  froin  two  articles  on  the  starting 
of  rotaries  ;  the  question  of  the  practical  working  of  the  machines 
is  the  point  of  view  from  which  the  matter  is  approached,  and  this 
necessarily  involves  the  consideration  of  the  design  and  arrangement 
of  much  auxiliary  apparatus.  Those  who  are  interested  in  the 
matter  from  the  standpoint  of  the  working  engineer  or  of  the  designer 
would  do  well  to  consult  the  articles  in  the  original,  as  our  abstract 
deals  cursorily  with  some  parts  in  which  the  author  gives  a  good  deal 
of  detail. 

A  rotary  can  be  started  from  the  direct -current  side  and  synchronised 

lin  the  usual  manner.     The  synchronising  apparatus  is  generally  on 

[the  primary  side  of  the  transformer,  as  it  then  has  to  deal  with 

[smaller  currents.     On  this  plan  there  is  no  great  risk  of  surges  in 

^connecting  the  transformer  to  the  network,  and  its  secondarj^  can 

'  be  permanently  connected  to  the  sliprings  without  the  need  of  a 

switch.     This  arrangement  requires  a  larger  starting  current  on  the 

direct-current  side,  but  in  any  case  it  amounts  to  considerably  less 

than  half  the  normal  current.     There  is  some  trouble  in  synchronising 

*  Abstract  of  articles  in   the    "  Elektrotechnische    Zeitschrift,"    Heft 
12  and  13,  1915. 


with  a  very  varying  voltage  on  the  direct-ourrent  .side,  am  in  traction 
work  ;  the  operation  may  last  more  than  10  minutes  before  the 
switch  can  be  closed.  This  can,  to  some  extent,  be  avoided  by 
putting  a  resistance  between  the  mains  and  the  direct-carreot  side 
for  starting  purposes  ;  cases  have  been  known  where  it  was  impossible 
to  synchronise  with  certainty  without  this  device. 

Another  method  of  starting  is  to  provide  a  small  motor,  which  has 
two    poles    less    than    the    rotary,    and    a    corrc-spondingly    higher 
synchronous   speed.     By   proper   adjustments   the   rotarj-   can^  be 
svnchronised  and  brought  to  the  proper  voltage  a.s  a  .self-e.xcited 
machhie.     A  further  plan  is  to  provide  a  starting  motor  which  haa 
the  same  number  of  poles  as  the  rotary  ;   the  slip-rings  of  the  rotary 
are  then  connected  to  the  network  through  protective  resLs-tances  at 
the  moment  when  the  rotor  of  the  motor  is  short-circuited.     If  the 
resistances  are  .suitably  calculated,  about  two-thirds  of  the  normal 
current  should  flow  into  the  rotary,  and  with  this  the  rotan.-  falls 
automatically  into  step.     It  is,  perhaps,  an  advantage  at  the  critical 
moment  to  connect  the  armature  up  for  self-excitation,  inserting  a 
fairly  big  resistance  in  the  field  circuit.     But  it  is  not  advisable  to 
make  the  rotary  excite  itself  before  connecting  the  slip-rings  to  the 
network.     As  soon  as  it  falls  into  step,  it  is  well  to  increase  the  self- 
excitation  till  the  current  becomes  a  minimum  ;  this  may  be  done  in 
one  or  two  stages  ;    the  resistance  is  then  short-circuited.     This  is 
best  done  as  quickly  as  possible,  as  it  is  kno\vn  that  a  synchronous 
machine  with  much  ohmic  resistance  in  series  with  the  sta'tor  is  liable 
to  hijnt,  but  this  is  to  some  extent  jjrevented  by  the  short-circuited 
starting  motor.     There  may  be  a  slight  surge  of  current  at  the 
moment  when  the  resistance  is  short-circuited,  but  there  is  verv 
little  visible  sparking.     Oscillographic  records  are  given  for  a  three- 
phase  100-kw.  rotary  for  500  volts,  the  slip-rings  being  connecter!  to 
the  network  through  resistances  of  1-7  ohms  on  each  phase  ;    a 
diagram  of  connections  is  also  given  for  carrj-ing  out  the  operations 
through  one  controlling  switch.     The  resistances  can  be  replaced 
by  choking  coils,  and  this  is  an  advantage  with  large  machines.     FuU 
particulars  are  given  of  this  plan  with  a  rotary  of  1,000  kw.,  giving 
500  volts  on  the  direct  current  side ;   when  the  slip-rings  were  con- 
nected through  the  choking  coil  to  the  network,  20  per  cent,  of  the 
normal  current  passed,  the  voltage  on  the   slip-rings   being   about 
15  per  cent,  of  the  full  secondary  voltage.     The  choking  coil  carried 
about  20  kw.  for  a  very  short  time,  probably  about  one  minute,  and  was 
therefore  quite  small,  having  regard  to  the  size  of  the  machine.   This 
plan  requires  caution,  if  the  rotary  itself  has  any  tendenc\-  to  himt, 
or  if  there  are  vibrations  on  the  network,  in  such  a  case  as  that  in 
which  gas  engines  are  the  motive  power  ;   choking  coils  increase  the 
tendency  to  himt,  and  there  may  be  a  difficulty  in  getting  the  rotary 
into  step.     On  this  plan  it  may  happen  that  the  polarity  on  the 
direct- current  side  is  wrong,  and  in  order  to  avoid  this  a  voltmeter 
mu!st  be  used,  giving  deflections  on  both  sides  of  the  neutral  point. 
It  is  possible  with  a  main  controlling  switch  to  test  this  ;   one  or  two 
tests  suffice  to  pick  out  the  right  instant,  and  the  whole  process  of 
switching  the  rotary  into  circuit  ought  in  any  case  to  be  done  in  less 
than  30  seconds. 

Another  method  of  starting  consists  in  using  a  starting  motor  with 
the  same  number  of  poles  as  th"  rotary,  and  synchronising  the  motor. 
When  the  slip-rings  of  the  motor  are  short-circuited,  and  the  slip 
thus  reduced  to  a  minimum,  the  rotor  circuit  is  opened  by  means  of  a 
change-over  switch,  and  direct  current  is  at  this  moment  applied  to 
the  slip-rings.     The  rotor  thus  has  a  direct-current  excitation,  which 
causes  the  asynchronous  motor  at  once  to  become  a  synchronous 
one.     Thus  it  automatically  falls  into  step.     If  the  armatures  of  the 
motor  and  the  rotary  are  moiuited  on  the  same  s])indle,  the  rotarj- 
consequently  also  falls  into  step  ;    the  rotarv  can  be  regarded  iis  a 
self-excited  shunt  machine,  it  can  be  brought  to  the  voltage  of  the 
network,  and  then  the  switch  can  be  closed  between  the  slip-rings 
and  the  network  without  further  preliminary-.     If  this  method  is  to 
succeed  perfectly,  it  is  necessary  that  the  slip  of  the  starting  motor 
shoidd  be  small.     There  must,  therefore,  be  a  good  deal  of  copjxr  in 
the  seccndary  armature.     Under  these  circumstances  it  is  a  good 
plan  to  mterchange,  as  it  were,  the  stator  and  rotor,  i.e..  to  connect 
the  rotor  to  the  network,  and  to  make  the  stator  into  a  secondary 
winding.     Tliis  is  because  it  is  possible  to  put  more  copper  into  the 
stator  ;    besides  this,  we  lose  the  etYect  due  to  the  resistance  at  the 
brush  contacts,  which  might  tend  to  increase  the  slip.     There  is  an 
advantage  in  slightly  mcreasing  the  air-gap  in  the  motor,  which  makes 
it  possible  to  carry  a  greater  overload.     With   machines,   h:\ving 
many  poles,  the  connection  of  the  two  armatures  to  the  san-    .^pindle 
is  not  without  difficulties,  because  the  phase-displacements  cannot  be 
calculated  exactly.     Tliis  can  be  got  over  by  mounting  the  two 
armatures  on  the  same  spindle,  and  for  direct -cun-ent  excitation  two- 
phases  of  the  three-phase  secondary  winding  are  put  in  parallel  \\-ith 
one  another,  and  iji  series  with  the  third.     If  suitable  resistances  are- 
put  in  series  with  one  of  the  two  parallel  phases,  the  phase  of  the 
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rotary  can  be  exactly  determined.  In  the  original  a  diagram  of 
connections  is  given  showing  tliis  method,  a  small  auxiliary 
direct-current  machine  being  supposed  to  be  necessary  in  the  absence 
of  any  other  source  of  direct  current.  Thus  the  series  of  operations 
woulci  be  to  start  the  starting  motor  ;  to  excite  the  auxiliary  direct- 
current  machine  by  closing  its  regulating  switch,  to  change  over  the 
switch  connections  to  the  stator,  and  to  excite  the  direct-current 
windings  of  the  starting  motor's  stator  by  connecting  to  the  auxiliarj^ 
machine,  the  rotary  now  falls  into  step,  and  is  then  excited  so  as  to 
produce  the  required  voltage  ;  it  is  then  connected  to  the  network. 
The  only  thing  on  this  plan  is  to  remember  the  proper  order  in  which 
the  switche-s  have  to  be  closed  ;  the  experience  and  care  of  the  switch- 
board attendant  does  not  matter  at  all.  There  is  no  question  of  any 
surges  in  the  network,  the  starting  motor  takes  scarcely  more  than 
10  per  cent,  of  the  normal  current.  The  whole  process  can  be  carried 
out  in  less  than  a  mmute  ;  so  that  if  the  thing  is  to  be  done  quickly, 
and  safely,  and  no  specially  skilled  attendants  are  to  be  employed, 
this  plan  is  to  be  recommended. 

The  British  Westinghouse  Company  have  patented  a  plan  by 
which  the  stator  winding  of  the  starting  motor  is  put  in  series  with  the 
rotor  winding.  Connections  are  shown  in  the  original  article.  An 
asynchronous  motor  is  used  for  starting  purposes  ;  the  simplest  case 
is  to  have  a  ^  hort-circuited  armature  and  the  same  number  of  poles 
as  the  rotary,  or  to  have  a  pair  of  poles  less.  By  closing  a  switcli  the 
stator  of  the  starting  motor  is  joined  through  the  slip-rings  to  the  full 
secondary  voltage.  The  electrical  quantities  must,  therefore,  be  so 
chosen  that  the  stator  winding  takes  about  30  per  cent,  of  the  rtormal 
full-load  current.  The  starting  motor  then  brings  the  rotarj-  up  to 
speed.  When  the  synchronous  speed  is  nearly  reached,  the  field 
circuit  of  the  rotary  is  joined  to  the  armature  ;  the  voltmeter,  joined 
to  the  armature,  begins  then  to  vibrate  to  and  fro.  The  rotarj-  then 
drag ;  itself  into  step,  it  becomes  normally  excited,  and  takes  nearly 
the  whole  voltage.  The  stator  of  the  starting  motor  can  now  be 
short-circuited,  and  the  rotary  is  thus  connected  directly  to  the  net- 
work. There  is  her  ■  no  question  of  the  polarity  being  wrong.  There 
is  no  sparking  at  the  slip-rings.  When,  however,  the  stator  of  the 
starting  motor  is  short-circuited,  there  is  apt  to  be  considerable 
sparking.  When  the  rotary  is  synchronised  and  excited,  the  stator 
winding  of  the  starting  motor  behaves  like  an  impedance,  so  that 
th"  phases  of  the  voltage  on  the  slip-rings  and  in  the  network  are 
different.  When  the  stator  winding  is  short-circuited,  the  speed  of 
the  rotary  must  be  considerably  increas-:'d  ;  this  sometimes  causes  a 
rush  of  curren  and  much  sparking.  This  sparldng  can  be  moderated 
by  short-circuiting  through  a  resistance  which  can  be  gradually 
cut  out. 

An  asynchronous  method  of  starting  can  be  used.     Then  a  low- 
voltage  alternate  current  is  applied  to   the  slip-rings.     The  field 
system  and  m  damfjcr  winding,  if  there  is  one,  act  as  a  short-circuiting 
winding.     The  voltage,  which  is  necessary  for  starting,  is  between 
20  and  40  per  cent,  of  the  normal  voltage.     This  is  conveniently 
obtiined  by  taking  a  corresponding  tapping  from  the  secondary  of 
the  transformer.     On  the  asynchronous  method  a  rotating  Held  is 
produced  in  the  armature  moving  with  a  speed  corresjK)nding  to  the 
periodicity  and  the  number  of  the  i)oles.     The  rotating  field  jjroduces 
short-circHiited  currents  in  the  armature  windings,  closed   by  the 
brushes,  which  cause  sparking  at  the  brushes  ;  on  the  other  hand,  it 
produces   under   circumstances   considerable   voltages   in   the   field 
winding  of  the  rotary',  and  precautions  must  be  taken  to  render  the^e 
pressures    harmless.     The   sparking    is    largely   determined    by    the 
impressed  voltage  and  by  the  width  of  the  brushes.  i>.,  by  the  con- 
struction of  the  rotary.     It  r.minins  nearly  constant  till  the  i^>rio<l  of 
synchronism  is  approached.     A  radical  method  of  dealing  with  if  is 
to  raise  the  brushes  at  starling  and  this  plan  has  been  largelv  employed 
in   America.     But  it  reqiiires  a  rather  complicat<Hl   fornj  of  con- 
struction and  more  carefulness  on  thi-  jwirt  of  the  att<Midants.     Two 
extra  brushes  an*  also  needcnl,  the  one  ]M)sitive  an«l  the  other  negative, 
i.e.,  two  brushes  are  needed  to  determine  the  polarity  nt  s^iiehronism, 
and  to  furnish  the  current   for  excitation.     The  (Jerman  jilan  is  to 
do  away  with  these  complications  and  t<»  ai)i>ly  the  lowest  voltage 
which  is  sufficient  for  starting  purposes.     But  this  in  not  cn«ily 
determined  by  calculations,  and  one  is  therefore  n«duco<I  lo  the  j)lon 
of  testing  the  complet<*d  rotary  auvl  finding  out    the  lowest  voltage 
sufficient  to  start  it.     The  transformer  is  providcnl   with  several 
tai)i)ings.  and  the  t<<rminal  supplying  fhe  necessary  voltage  is  noted 
and  is  used  fhercaner  for  starting.      If  then>  is  a  iHilyplias*-  tnins- 
fomier  for  regulating  the  direct  current  voltage  of  the  rotary,  this 
can  be  usihi  for  regulating  fhe  starting  voltage  within  certain  limilK 
By   usuvg   file   minimum    voltage   for   starting,   it    is   jxissiblo   with 
lotaries  of  mod'^m  construction,  in  sizes  up  to  1 .000  kw.  and  »>(Mt  volto. 
to  keep  the  sparking  on  the  commutator  within  such  limits  that 
no  damage  is  done.      In  larger  sizes  and  for  volt.igi  s  aliove  (WO,  the 
ft  vnchmnous  method  means  almost  uecpssaril  v  a  conside  able  ftmouut 


of  sparking ;  this  means  that  in  such  cases  ih  method  is  hardly 
suitable.  In  si>-es  up  to  2,000  kw.  with  voltage^  no  exceeding 
200  or  300  on  th'  direct  current  side,  the  sparking  can  be  sufficiently 
controlled,  so  that  if  the  network  is  not  affected  by  the  rushes  of 
current,  th  asynchronous  method  can  be  applied.  It  may  be 
further  noted  that  the  sparking  is  generally  worse  in  those  rota  is 
which  have  commutating  pole.?  than  in  those  without  them.  This 
depends  on  the  fact  that  the  poh-phase  field  is  strongly  marked  in 
the  neutral  zone  on  accouni  of  the  nearly  closed  iron  path.  Still 
the  sparkmg  can  be  som  what  brought  under  control  by  shghtly 
displacing  the  brushes  ;  it  matters  not  whether  the  displacement  is 
backwards  or  forwards,  so  long  a-  the  windings,  short-circui  ed  by 
the  brushes,  lie  midway  between  the  main  pole  and  the  commutating 
pole.  After  the  starting  has  taken  place,  the  brushes  are  brought 
back  into  their  proper  position.  A  second  method  of  subduing  the 
sparking  is  a  strong  dampmg  winding  on  the  commutating  pole  ;  this 
is  best  done  by  short  circuiting  the  ^\^nding  on  the  commutating 
pole,  since  a  j)cnnanent  damping  winding  would  be  a  nuisance  if 
there  were  sudden  changes  of  load. 

The  voltage  which  is  induced  by  the  ix)lyphase  field  in  the  exciter 
winding  at  the  moment  of  starting  depends  essential!}-  on  the  method  of 
construction  of  the  rotar\-.     Particularly  it  depends  on  whether  the 
poles  are  solid  or  laminated,  and  on  the  nature  of  the  damper  wind- 
ing.     Take  the  case  of  a  four-pole  rotary  with  laminated  poles,  giving 
50(J  volts  direct  current ;   when  the  asynchronous  method  of  starting 
is  used,  voltages  above  6,000  may  be  noted  in  the  exciter  winding. 
An  old   method  of  protection  consisted   in  dividing  up  the  field 
circuits  by  separating  switches  ;   lately  the  plan  has  been  employed 
of  short-circuiting  the  field  on  itself  or  connecting    it  up  to  the 
armature,  in  the  normal  way  for  self-excitation.     It  is  a  good  plan 
at  starting  to  place  the  handle  of  the  field-regulating  switch  in  the 
usual  running  position.     It  is  very  necessary  to  take  care,  if  there  is 
another  field-.switch  in  the  circuit,  to  .see  that  this  is  closed  ;   other- 
wise a  breakdown  of  the  insulation  of  the  field  is  almost  certain.  One 
gcnerall}-  finds  that  on  this  plan  the  rotary  is  rather  more  difficult 
to  start  ;   but  this  is  of  no  great  importance.     The  current  necessary 
to  start  a  rotary  on  the  as3mchronous  method  varies  between  80  per 
cent,  of  the  full-load  current  for  large  rotaries  up  to  300  per  cent,  for 
small  ones.     The  transformer  is  usually  so  tapped  that  it  gives  about 
30  i>er  cent,  of  its  normal  voltage.     Therefore  the  starting  current, 
reckoned  on  the  primary  side,  varies  from  30  to  120  }>er  cent,  of  the 
normal  full-load  current.     Generally  speaking  it  ma}'  be  said  that 
rotaries,  var>ang  in  size  from  200  kw.  to  600  kw.  require  from  70  to 
100  per  cent,  of  the  full-load  current,  reckoned  on  the  size  of  the 
jirimary  network.     A  very  important  point  with  the  asynchronous 
method  is  to  get  the  right  polarity  on  the  direct-current  side. 
(Generally  sjx'aklng,  the  polaritj^  is  a  matter  of  chance  ;  so  that  either 
we  may  have  to  correct  the  wrong  polarity,  or  bj-  means  of  a  throw- 
over  switch  we  can  connect  the  rotarj'  to  the  network  so  as  to  produce 
the  right  polarity,  or  some  plan  must  be  adopted  which  is  certain  to 
make  no  mistake  about  the  polarity  we  get.     We  must  have,  of 
course,  a  voltmeter  giving  deflections  on  both  sides  of  a  zero,  which 
must  be  in  the  middle  of  the  scale.     In  order  to  avoid  any  possible 
mistake  on  the  jiart  of  the  attendant,  the  voltmeter  scale  should 
only  be  graduated  on  the  one  side  of  the  zero  mark,  i.e.,  on  the  side 
which  gives  the  right  polarity  ;    the  other  part  of  the  scale  on  the 
othei  side  of  the  neutral  point  should  be  left  blank.     The  author  then 
proceeds  to  give  four  different  methods,  commonly  employed,  by 
which  the  right  polarity  can  be  obtained,  but  we  cannot  find  room  for 
the  rejiroduction  of  these  details,  for  which  the  original  Paper  should 
be  consulted.     The  author  concludes  with  some  obsenations  as  to 
the  final  process  of  switching  the  rotary  on  to  the  working  voltage, 
to  which  the  above  remark  also  applies.     Suffice  it  to  say  that  this 
operation  mu.st  be  carried  out  with  great  speed,  if  curn'iit-ni.shes  are 
to  be  avoidiKi.     The  throw-over  switch  must  be  so  constructed  that 
the  travel  is  very'  short.     It  may  be  mechanically  ojjerated  ;   if  it  is 
worked  by  riand.  some  form  of  bell-crank  .switch  with  the  contact* 
on  either  side  of  the  fulcnim  should  be  used  :   an  illustration  is  gix'en 
showing  a  switch  of  this  type. 
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GERMAN  BUSINESS  METHODS. 


On  Thursday,  the  11th  iiist.,  an  informal  dinner  was  held  by  the 
British  Electrical  and  Allied  Manufacturers'  Association  when  the 
chair  was  taken  by  Mr.  F.  R.  Davenport,  the  Chairman  of  the 
Association.  A  discussion  took  place  on  German  business  methods. 
The  subject  was  introduced  by  Mr.  F.  W.  WlLE,  the  late  Berlin 
correspondent  of  the  "  Daily  Mail,"  in  an  address  entitled  "  German 
Business  Methods  as  I  knew  them."  Unfortunately,  Mr.  Wile  was 
indisposed  and  was,  therefore,  ixnable  to  be  present,  but  his  Paper 
was  read  by  Mr,  D.  N.  Dunlop,  the  Secretary  of  the  Association. 

In  his  address  Mr.  Wile  inentioned  that  owing  to  early  business 
training  he  was  able  to  appreciate  business  matters  although  pro- 
fessionally he  was  a  journalist.     It  was  impossible  for  a  foreign 
correspondent,  even  though  bound  to  specialise  in  high  politics,  to 
live  in  Berlin  for  so  long  as  he  (Mr.  Wile)  had  lived  witho\it  acquiring 
at  least  a  knowledge  of  German  business  methods  in  broad  outline. 
The  effect  left  on  his  mind  on  looking  back  was  a  strange  combination 
of  scientiiic  efficiency  and  a  great  unreliability.     The  statement  of  the 
Chancellor  on  August  4th,  1914,  that  "  Necessity  knows  no  law  "  was 
the  basic  principle  of  German  business  methods  ;    the  end  always 
justified  the  means.     The  average  German  business  man.  had  a  total 
disregard  for  the  elementary  principles  of  honour,  propriety  and 
generosity.     Thus  there  was  a  great  teiidency  to  break  agreements 
■with  foreigners.     The  sacredness  of  a  verbal  promise  was  an  utterly 
unknown  quantity  in  Germany.     In  regard  to  contracts  the  following 
might  be  taken  as  an  example  :    A  German  would  give  A  exclusive 
agency  rights  in  England  for  a  German  speciality  for  a  fixed  period 
of  years,  but  at  the  end  of  six  months,  finding  that  A's  sales  were  not 
up  to  expectations,  he  would  not  have  the  slightest  compunction  in 
entering  into  a  surreptitious  bargain  with  B  for  competitive  rights 
with  A,  assuring  B  convincingly  that  he  was  in  no  way  infringing 
A's  rights.     If  trouble  resulted  he  would  let  A  and  B  fight  it  out. 
Similarly,  finding  that  some  foreign  product  was  a  good  thing  German 
adventurers  would  register  the  trade  mark  in  Germany  and  would 
proceed  to  supply  the  article.     Being  in  possession  of  the  trade  mark 
they  were  inviolable  possessors  under  German  la.w.     There  was  much 
business  trickery  of  that  land.     There  was  an  immense  traffic  in 
Germany  in  illicit  business  information,  and  it  was  hot  an  uncommon 
thing  for  banks  to  finance  the  employee  of  a  concern  in  starting  a 
competitive  works  on  the  information  that  he  had  gained  in  his 
employment.     Similarly,  it  was  probable  that  much  commercial 
information  had  been  transmitted  from  this  country  to  Germany  by 
the  numerous  German  clerks  that  had  been  employed.     Probably 
the  cheap  German  clerk  who  had  infested  British  offices  was  the 
costliest  investment  British  business  men  had  ever  made. 

On  the  other  hand,  the  groundwork  of  organisation  on  which  the 
German  commercial  structure  rested  was  splendid,  yet  there  was  not 
much  doubt  that  shop  management  in  many  works  of  the  British 
electrical  industry  was  in  every  respect  on  a  par  with  any  system 
which  had  sprung  from  the  brain  of  a  Rathenau.  Perhaps  only  in 
one  department  German  works  gave  better  results  than  those 
achieved  in  this  country,  namely,  in  specialisation.  It  was  on 
account  of  this  that  the  German  firm  employed  a  large  number  of 
engineers  who  were  content  to  devote  their  skill  and  energies  inde- 
finitely to  a  specific  and  more  or  less  minor  speciality  instead  of 
generalising.  Thus  a  staff  so  obtained  with  joint  efforts  the  maxi- 
mum of  general  efficiency. 

The  German  always  looked  up  to  Great  Britain  as  the  master 
business  mind  and  came  over  here  to  study  business.  Thus  it  was 
that  the  A.E.G.  decided  about  10  years  ago  to  put  their  export  trade 
in  the  hands  of  an  English  engineer.  But  although  Germany  had 
looked  upon  Britain  as  the  mother  of  commerce  and  trade,  the 
Germans  had  undoubtedly  outstripped  this  country  in  respect  of 
organisation.  The  success  of  the  German  was  due  to  tremendous 
zeal  and  application.  He  examined  all  the  conditions  in  detail.  He 
was  willing  to  give  long  credit.  In  order  to  take  business  from  an 
English,  American  or  French  firm  he  gave  some  advantage  either  in 
price  or  quality.  Further,  he  received  the  systematic  sleepless 
support  of  the  German  Government  throughout  the  world.  German 
embassies  and  legations  were  always  at  the  service  of  the  business 
man.  Moreover,  there  was  a  sagacious  legislation  at  home  which 
provided  tariffs  and  commercial  treaties  ;  there  was  an  intimate 
partnership  between  the  great  shipping  companies  and  the  Govern- 
ment. There  was  a  practice  of  preferential  rates  to  German  mer- 
chants and  manufacturers.  There  was  a  continual  interest  in  the 
welfare  of  German  industry. 

With  regard  to  the  capture  of  German  trade  he  (Mr.  WOe)  won- 
dered if  the  subject  was  being  approached  with  that  far-sighted 
comprehensive  thought  and  energy  which  alone  would  pave  the  way 
to  the  desired  goal.     From  the  German  papers  he  gathered  that 


German  exporters  were  waiting  for  j)eace  suddenly  to  break  out  in 
order  that  the  markets  of  the  world  might  be  the  scene  of  the  dumpinc 
of  vast  quantities  of  goods  on  a  scale  hitherto  unwitnessed.  From 
a  meeting  of  the  leading  German  industrial  as.sociation,s  in  Dresden 
the  other  day  a  telegram  was  sent  to  the  Kai.ser  assuring  him  that 
the  manufacturers  of  the  country  were  only  waiting  for  the  moment 
to  arrive  when  the  German  commercial  army  could  once  again  clear 
for  action  throughout  the  globe.  This  was  one  of  the  most  signi- 
ficant warnings  from  business  Germany  to  reach  the  outer  universe 
and  it  ought  to  be  taken  seriously  to  heart  by  England.  In  the 
United  States  defensive  measures  were  already  in  prospect.  Con- 
gress w^as  to  be  asked  at  the  forthcoming  .session  to  pass  le:.'  ' 
making  it  unlawful  for  foreign  manufacturers  to  .sell  their  ];  : 

in  the  United  States  at  less  than  the  cost  of  production  there.  War 
work  in  this  country  had,  of  course,  seriously  interfered  with  the 
prosecution  of  export  trade,  but  unless  a  beginning  were  made  to 
look  far  ahead  and  think  of  things  after  the  war,  the  people  of  thi.s 
country  would  find  themselves  out-generalled  by  the  Germans.  The 
Germans  too  were  pre-occupied  with  war  work,  but  we  might  be  quite 
sure  that  with  their  marvellous  faculty  for  leaving  no  contingency 
uncomtemplated  they  were  at  this  hour  busily  planning  and  plotting 
for  a  new  raid  on  the  world's  markets  of  even  a  more  determined 
character  than  any  effort  they  had  ever  put  forth  in  the  past.  With 
our  increasing  indebtedness  the  need  for  inexpensive  exploitation 
of  export  trade  would  be  far  more  urgent  than  at  any  previous  time 
in  British  history.  It  was  necessarj  to  set  Germany  the  pace  instead 
of  following  supinely  in  the  lead  she  would  be  all  too  ready  to  a.ssume. 
Waiting  to  see  would  be  as  fatal  to  British  industry  as  it  had  proved 
to  certain  politicians. 

Above  all  the  Government  should  understand  that  we  could  not 
meet  German  competition  on  equal  terms  until  there  was  that  offen- 
sive and  defensive  alliance  between  the  Government  and  industrj- 
which  had  contributed  so  largely  to  the  development  of  the  enemy's 
commerce  both  at  home  and  abroad.  The  Government  should  be 
made  to  understand  that  one  of  its  vital  functions  was  to  facilitate 
and  not  to  hamper  business.  They  should  make  the  British  business 
man  welcome  at  British  embassies,  legations  and  consulates.  There 
should  be  a  Minister  for  Foreign  Commerce  who  was  an  eminent 
practical  business  man  and  not  a  meritorious  politician.  The  banks 
also  should  realise  the  role  they  have  to  play  in  promoting  British 
export  trade.  Our  great  shipping  and  railway  companies  should 
realise  that  along  with  the  banks  they  were  the  natural  allies  of 
British  business  men  to  send  goods  to  foreign  markets.  Considering 
the  emergency  in  which  the  export  trade  would  find  itself  at  the  close 
of  the  war  it  would  require  extraordinary  co-operation  with  all 
interested  agencies. 

The  value  of  foreign  languages  shoiJd  be  better  appreciated,  so 
that  agents  could  be  sent  forth  knowing  the  language  of  the  coimtry 
in  which  they  were  to  work.  The  lecturer  concluded  by  advocating 
a  tariff  war  sufficiently  high  to  keep  out  any  German  manufacturer 
After  the  crimes  of  which  the  "Lusitania"  would  for  ever  be  the 
symbol,  he  would  decree  that  a  German  vessel  of  commerce  should 
never  again  pollute  the  waters  of  a  British  port.  He  would  cause  it 
to  be  looked  upon  as  a  disgrace  to  any  British  merchant  to  offer 
German  goods  across  the  counter  and  he  would  withhold  the  right 
of  naturalisation  from  German  subjects.  German  ruthlessness  called 
for  retribution  of  no  ordinary  calibre.  What  Germany  hojied  Jor 
more  than  anything  else  was  that  England  would  return  to  the  state 
of  "  business  as  usual  "  with  her  when  the  gims  were  no  longer 
barking. 


DISCUSSION. 

Mr.  W.  L.  Madgen  thought  that  many  of  the  couiplaints  against  the 
British  manufacturer,  such  as  lack  of  appreciation  of  foreign  languages 
and  unwillingness  to  vary  his  manufactures,  no  longer  held.  It  was  often 
forgotten  that  our  population  is  small,  so  that  wc  cannot  produce  more 
than  a  certain  amount.  We,  therefore,  found  it  necessary  to  select  what 
we  desired  to  manufacture.  The  important  thing  was  that  we  should 
improve  our  efficiency,  but  there  were  many  difficulties  in  doing  so.  The 
lawyer  politician  had  r  way  of  always  increasing  the  difficulties  of  manu- 
facture, and  we  must  bre:vk  through  shackles  of  tliis  kind  by  bringing 
pressure  upon  the  Government. 

IMr.  R.  W.  Paul  felt  that  we  ought  to  increase  our  power  of  produc- 
tivity. Here  trade  union  rules  were  a  great  difficulty.  There  ought  to 
be  some  sort  of  organisation  for  introducing  better  brains  and  skill  to 
manufacturers,  and  he  thought  that  it  should  be  possible  for  manufac- 
turers to  assist  each  other  if  the  result  of  so  doing  was  for  the  good  of  the 
industry. 

Mr.  Davenport,  having  asked  the  representatives  ot  the  press  if  thev 
would  be  willing  to  express  any  opinions  upon  the  subject, 

Mr.  W.  R.  Cooper  called  attention  to  a  recent  meeting  of  the  Central 
Union  of  German  Merchants  and  of  the  Federation  of  Merchants  in 
Germany  with  a  view  to  taking  steps  to  promote  German  foreign  trade 
at  the  conclusion  of  the  war.     It  was  evident  that  if  the  Germans  had 
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enough  time  to  attend  to  such  matters  we  ought  not  to  be  behindhand 
in  taking  corresponding  steps.  He  was  afraid  there  was  a  tendency  to 
be  apathetic  in  the  matter  and  to  follow  a  poli:jy  of  "  wait  and  see," 
which  would  be  absolutely  fatal.  The  present  gave  a  very  fine  oppor- 
tunity for  the  B.E.A.M.A.  to  take  up  the  whole  subject. 

Mr.  S.  Rentell  expressed  the  view  that  the  trade  union  rules  were 
fatal  to  industrial  expansion  in  this  country. 

Mr.  A.  H.  Bridge  was  of  opinion  that  we  ought  not  to  adopt  the  idea 
that  we  were  sufficiently  productive  in  this  country  or  producing  as 
much  as  we  could.     This  would  be  a  mistaken  idea  to  go  ujion. 

Mr.  D.  N.  Di:nlop  gave  a  brief  outline  of  what  the  B.E.A.M.A.  was 
doing  and  what  he  hoped  that  it  would  do  in  the  organisation  of  industry 
and  in  the  encouragement  of  export  trade.  We  refer  to  this  in  detail  in 
our  Leading  Article. 

Mr.  C.  CoLTON  did  not  believe  that  Great  Britain  was  working  up  to 
her  full  capacity.  In  his  o])inion  we  could  do  much  more,  as  well  as 
handling  the  trade  which  we  at  present  possess.  It  was  necessary  to 
have  the  assistance  of  the  Government  and  the  railway  and  shipping 
companies. 

Mr.  Davenport,  in  bringing  the  meeting  to  a  close,  expressed  pleasure 
at  its  successful  character,  and  stated  it  was  hoped  to  hold  meetings  of 
the  same  kind  at  intervals,  at  which  similar  subjects  would  be  informally 
discussed. 


PROTECTION  OF  LIFE  AND  PROPERTY  AGAINST 

LIGHTNING.* 

BY    0.    S.    PETERS. 

This  Paper  is  a  report  of  a  survey  of  statistical  data  relating  to 
life  and  property  hazards  from  lightning,  and  also  of  existing  methods 
of  protection  against  liglitning.  The  Held  covered  does  not  iuclude 
electrical  power  and  signal  systems.  In  the  course  of  preparation 
of  the  Paper  an  examination  was  made  of  the  available  literature  on 
the  subjects  of  lightning  phenomena  and  protection  against  lightning 
and  of  the  reports  of  fire  superintendents  and  insurance  companies. 
In  addition  to  this,  a  considerable  amount  of  data  was  obtained  from 
the  reports  of  the  Census  Bureau,  and  manufacturers  of  lightning 
rods  were  asked  to  submit  their  opinions,  and  the  results  of  their 
experiences,  as  to  how  a  system  of  lightning  rods  should  be  installed. 
Appendixes  are  included  in  the  Paper,  giving  rules  concerning  the 
installation  and  maintenance  of  lightning  rods  which  have  in  some 
cases  been  followed  in  Germany,  England  and  the  United  States, 
and  also  rules  for  first-aid  treatment  in  cases  of  persons  injured  by 
lightning. 

The  chief  facts  disclosed  by  the  information  obtained  in  the  course 
of  the  in(|uiry  may  be  summarised  briefly  as  follows  : — 

1.  The  property  loss  by  lightning  for  the  entire  United  States  is 
approximately  £1,000,000  per  year,  of  which  by  far  the  greater 
part  occurs  in  rural  districts. 

2.  During  each  year  there  are  ajjproximately  1,500  persons 
affected  by  lightning  stroke  in  the  United  States,  one-third  of  this 
number  being  killed  and  the  rest  subjected  to  injuries  which  in  many 
cases  are  permanent.  About  nine-tenths  of  these  accidents  occur 
in  rural  districts. 

3.  Such  evidence  as  is  available  on  the  efTectiveness  of  lightning 
rods  indicates  that,  taking  rods  as  they  com(!  in  the  general  run  of 
installations,  they  reduce  the  fire  hazard  from  lightning  by  80  to  WO 
per  cent,  in  th(!  case  of  houses,  and  by  as  much  as  HO  jx-r  cent,  in  the 
case  of  barns.  The  same  is  undoubtedly  true  of  other  buildings 
having  characteristics  similar  to  those  of  banis  and  houses. 

4.  With  regard  lo  (he  projx'r  metal  for  lightning  rods,  it  may  be 
said  that  the  ditTcrences  ot  resistivity  of  the  metals  ordinarily 
available  for  lightning  rods  are  not  great  enough  to  make  one  nn'tal 
preferable  to  ;mo(h<'r.  Kesistanee  to  atmosj)lieri('  and  soil  corrosion 
is  the  chief  cssenlial  to  be  considered. 

5.  Extended  metallic  ma-ssefl  on  or  within  a  building  must  be 
made  a  part  of  the  lightning  ro<l  system,  with  a  ]M>ssibh'  exception, 
however,  in  the  ouse  of  nu-tallie  nuw»s«'H  within  the  building  which 
do  not  come  near  the  roof  and  an*  at  a  «lis(ance  of  1(»  ft.  or  ho  from 
the  rods.  Gas  pijies  should  be  avoided,  if  |K)Ksible.  in  erecting  light- 
ning eonchictors,  l)Ut  if  they  are  so  loeat<'d  that  it  is  imiH>s«iibl(»  to 
keep  as  a  distance  of  10  ft.  or  more,  they  should  be  electrically  con- 
nected to  the  rods  at  several  jMiintt".  connected  ("  ">'*li  within  the 
building  and  well  bondeil  around  the  gas  nteter. 

().  The  maximum  curivnf  in  a  lightmng  tlash  may.  in  t*onie  ea»e«, 
be  more  than  20,0(M)  anijx'nvs. 

7.  Each  flash  of  lightning  consists,  in  most  caMfS  at  least,  of  a 
number  of  consecutive  discharges  along  the  saiTu»  path,  with  short 
lime  intervals  between  them.  The  duration  of  each  of  the  con- 
secutive discharges  is  of  the  order  of  0  00005  second.     Tlie  best 

•  ('onin)unicatcd  by  the  U.S.  Bureau  of  Standards  to  the  "  Journal  " 
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obtainable  evidence  points  to  the  fact  that  these  consecutive  dis- 
charges are  unidirectional  and  of  steep  wave-front. 

8.  The  heating  effects  of  a  lightning  stroke  on  a  rod  of  ordinary 
size — i.e.,  a  rod  weighing  about  0-5  kg.  per  metre — are  not  likely 
to  be  appreciable  except  at  the  place  where  the  stroke  enters  the 
rod,  or  at  high-resistance  joints. 

9.  Gkx)d  mechanical  construction  in  a  lightning  rod  system  is  a 
prime  essentLil  to  permanency.  Rods  are  subject  to  severe  strains 
from  wind,  snow  and  ice,  thermal  expansion  and  contraction  ;  and, 
in  the  event  of  a  stroke  of  lightning,  to  electromagnetic  stresses,  so 
joints  must  be  strong  and  the  rod  secureh^  fastened  to  the  building. 

10.  The  resistance  of  the  earth  connection  should  be  made  as  low- 
as  practicable.  In  practice  there  is  no  chance  of  getting  too  low  a 
resistance.  On  the  other  hand,  a  resistance  \\hich  rises  above 
15  or  20  ohms  at  any  time  should  be  considered  as  excessively  large 
on  account  of  the  potential  drop  which  may  possibly  be  set  up  in 
the  event  of  a  stroke. 

11.  When  a  system  of  lightning  rods  is  installed,  aerial  terminals 
with  points  should  be  placed  at  all  chimneys,  gables,  points  or  other 
projections  toward  which  a  stroke  of  lightning  might  be  directed. 
This  is  because  a  point  cannot  be  relied  upon  to  protect  objects  other 
than  that  uix)n  which  it  is  placed. 

12.  Down  conductors  should  be  run  in  such  a  way  that  a  stroke 
on  any  aerial  terminal  on  a  structure  will  have  two  or  more  widely- 
separated  paths  from  the  foot  of  the  aerial  terminal  to  earth.  One 
path  to  earth  has  been  found  to  be  unsafe,  and  more  than  two  are 
preferable. 

1.3.  It  has  been  shown  photograpliically  that  the  path  of  a  light- 
ning discharge  may  be  shifted  by  the  wind  as  mtich  as  10  metres  or 
more  during  the  period  between  the  initial  and  final  discharge.  For 
this  reason  it  is  advisable  not  to  allow  too  great  an  expanse  of  fiat 
roof  to  be  exposed  without  aerial  terminals. 

14.  The  return  on  an  investment  in  lightning  rods  may  be  ex- 
pected in  two  ways  :  In  a  sense  of  personal  security  from  lightning, 
and  in  actual  security  to  life  and  property.  The  property  loss  from 
lightning  is  not  sufficient  to  cause  universal  protection  against 
liglitning  to  be  a  paying  investment.  Protection  against  lightning 
is  justified  as  an  investment  only  where  risk  to  human  life  is  involved, 
or  where  the  property  risk  is  great  enough  to  make  protection 
against  lightning  more  economical  than  insurance. 

15.  With  regard  to  personal  safety  from  lightning,  it  maj^  be  said 
that  no  place  to  which  a  person  may  ordinarily  retire  can  be  con- 
sidered as  absolutely  safe.  The  only  places  which  can  be  considered 
as  closely  appro.ximating  absolute  safety  are  in  a  building  com- 
pletely surrounded  by  a  metal  network,  in  a  steel  frame  building, 
or  in  an  underground  chamber.  A  high  degree  of  safety,  however, 
may  be  found  in  a  well-rodded  building  :  the  next  degree  of  safety 
is  undoubtedly  to  be  found  in  an  unprotected  house,  which  may  be 
considered  as  far  preferable  to  the  open  or  unprotected  outbuildings 


RESISTANCE  OF  RADIOTELE GRAPHIC  ANTENNiE.* 

BY   L.    W.    AUSTIN. 

The  resistance  of  a  radiotelegraphic  antenna  may  be  diWded 
into  three  parts  :  First,  the  ohmic  resistance  of  the  wires  :  second, 
the  so-calkxl  radiation  resistance  ;  and  third,  the  so-calletl  earth 
resistances.  The  first  is  generally  negligible  where  a  sufficient 
number  of  wires  in  jiarallel  is  used.  The  second  is  derived  from  the 
expression  for  the  radiated  energy  of  an  antenna,  which  ia 

/(» 
E=1607r'-I.S 

where  '  rei>resents  the  height  to  the  centre  of  capacity  of  the  anteima, 
X  the  wave-length  and  Ij  the  current  measunxl  at  the  base  of  the 
antenna.  The  expression  KiOrr'/f'/X'  is  called  the  ratliation  resis- 
tance, as  it  takes  the  same  jxjsition  in  the  energy  equation  as  that 
oerujii*^!  by  R  in  the  case  of  ohmic  losses.  Tlie  expression  shows 
that  the  radiation  resistance  falls  rapidly  as  the  wave-length  is 
incnvvwsl. 

Up  to  the  present  no  satisfactory  theory  of  ground  resistance  h-*.'^ 
been  develoiied.  The  experimental  eunes  of  antenna  resistati' 
on  account  of  the  decreasing  r.adiation  resistance,  fall  r.ipi<lly  at 
first  as  the  wave-length  is  increased,  and  then,  as  the  wave-length 
is  further  increa,sed,  remain  nearly  constant  if  the  ground  conditions 
rtn>  goixl.  ,is  in  the  case  of  a  shijis  antenna,  or  again  ri.«e  nearly  in  v 
straight  line  if  the  ground  conditions  arc  ixwr.  Thus  ri.'**^  may  1  ■ 
>Trv  rapid  in  the  case  of  peculiarly  jxwr  grounds.  For  instance,  tin- 
rewistanec  of  the  Bureau  of  Standards  antenna  rises  from  13  ohu^- 
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at  800  metres  wave-length  to  28  ohms  at  2,000  metres.  Great 
difficulty  has  been  found  in  explaining  this  increase  of  resistance 
with  increasing  wave-length,  but  it  is  believed  that  the  following 
explanation  is  the  true  one  : — 

The  antenna  system  must  be  looked  upon  as  a  condenser,  the 
antenna  itself  being  the  upper  plate  and  the  ground  water  the  lower 
plate.  Between  the  ground  water  and  the  surface  there  is  usually 
a  layer  of  semi-conducting  material  which  would  correspond  to  a 
poor  dielectric  in  the  case  of  an  ordinary  condenser.  It  is  well  known 
that  the  dielectric  losses  in  imperfect  condensers  generally  increase 
in  proportion  to  the  wave-length  of  the  current  employed  in  the 
measurement.  It  is  fomid  that  by  covering  the  surface  of  the 
ground  under  and  around  the  antenna  with  a  wire  net,  thus  making 
the  net  the  lower  plate  of  the  condenser,  the  ground  losses  nearly 
disappear. 


CORRESPONDENCE. 


ments  have  proved  to  me  that  it  is  highly  probable  that  the 
provision  of  really  high-temperature  steam  is  pos.sibIe  on  a 
large  scale  by  means  of  a  revolutionary  method  of  "  heat- 
transformation,"  which  is  capable  of  the  full  utilisation  of  the 
higher  range  of  temperatures  obtained  by  the  fuel,  of  what- 
soever kind.  Taking  a  survey  of  the  present  state  of  steam 
engineering  I  am  convinced  that  the  "  commerciallv  "  effi- 
cient  steam  turbine  is  at  hand,  not  becau.se  of  any  particular 
improvement  in  the  turbine  system  itself,  but  becau.se  of  the 
much  more  efficient  utilisation  of  fuel  in  the  production  of  high- 
temperature  steam,  and  this  accomplished  by  neither  the  vui^  of 
steam  boilers  or  superheaters. — I  am,  &c., 

William  P.  Durtxall,  M.I.Mar.E.,  M.I.Auto.E. 

London,  Nov.  10. 

[We  have  taken  the  liberty  of  abbreviating  our  correspon- 
dent's letter.— Ed.  B.] 


THE  PASSING  OF  THE  SMALL  TURBINE. 

TO   THE   EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  Your  interesting  editorial  remarks  in  the  issue  of  The 
Electrician  of  October  29th  last  are  worthy  of  a  few  remarks. 
You  particularly  refer  to  the  development  of  the  "  Parsons  " 
type  of  turbine,  and  it  is  gratifying  to  learn  of  the  enormous 
extension  of  the  steam  turbine  generally,  not  only  in  capacity 
but  also  its  increase  in  thermo-dynamic  efficiency. 

The  particular  characteristic  of  any  make  of  steam  turbine 
is  the  fact  that  it  must  have  relative  high  blade  velocity,  and 
because  it  is  so  inefficient  at  high  pressures,  it  must  have  a  well- 
maintained  vacuum,  it  is  also  essential  to  utilise  a  high  tem- 
perature steam  in  order  to  extract  the  maximum  of  mechanical 
work  from  the  heat  energy.     Consequently,  in  order  to  obtain  a 
high  relative  blade  velocity  it  is  essential  either  to  construct  the 
machines  for  high  revolution  speed  or  to  build  them  of  large 
diameter  for  low-revolution  speed.     The   advantage  is  very 
much  in  favour  of  the  high-speed  turbine  in  all  possible  direc- 
tions, owing  to  cheapness,  less  clearance,  smaller  heat  loss,  &c. 
It  is  perfectly  true  that  a  still  greater  thermal  efficiency  and 
consequently  lower  steam  consumption  will  always  result  by 
increasing  the  size  and  capacity  of  machine,  by  increase  in 
heat  volume  in  given  unit  of  time,  but  this  characteristic  is 
not  only  evident  in  the  steam  turbine,  it  is  to  be  found  in  all 
types  of  heat  prime-movers.     There  are  yet  to  be  made  great 
developments  in  the  design  and  construction  of  steam  turbines 
for  transforming  "  heat  energy  "  into  "  mechanical  energy," 
and  one  of  the  most  encouraging  developments  in  this  art,  is 
that  embodied  in  the  invention  of  Mr.  Ljungstrom.     No  doubt 
the  old  fashion  type  of  reaction  turbine  is  doomed  in  small  units, 
but,  in  my  opinion,  the  coming  of  the  "  Ljungstrom  "  high- 
blade  speed,  high  temperature,  turbine  offers  great  possibilities 
for  the  immediate  future. 

As  to  the  passing  of  the  "  small  turbine,"  I  am  convinced  that 
this  type  of  turbine  will  still  hold  its  own,  especially  in  the  type 
of  small  power  generating  plants  found  in  this  country.  You 
refer  to  the  large  generating  plants  in  operation  in  America. 
Conditions  over  here  are  entirely  different,  and  even  there  the 
generating  costs  and  consequently  the  selling  price  is  not  so 
low  as  the  art  of  heat  engineering  science  warrants  to-day. 
What  is  wanted  before  a  scheme  can  be  entertained  for  the 
centralisation  of  generating  power  for  London  is  the  develop- 
ment of  a  steam  turbine  which  can  safely  carry  steam  at  a 
temperature  of  800°F.  or  900°F. 

The  talk  of  raising  the  pressure  to  500  lb.  per  square  inch  is 
not  indicative  of  much  knowledge  of  the  thermal  conditions  of 
turbine  transformation  of  heat  energy  into  mechanical  energy. 
It  is  perhaps  true  that  is  a  line  of  thought  for  those  engineers 
who  may  be  still  thinking  of  retaining  the  old-fashioned  "  fuel- 
heat  "  transformer,  in  the  shape  of  "  steam  boilers  and  super- 
heaters " ;  it  is  the  only  way,  inefficient  as  it  is,  from  a  steam 
generation,  or  utilisation,  point  of  view,  but  I  would  strongly 
recommend  those  authorities  who  may  be  thinking  of  the  adop- 
tion of  "  higher  pressures  "  to  "  wait  and  see  "  a  bit.     Experi- 


THE  CORONA  IN   AIR   AT  CONTINUOUS  POTENTIALS 
AND  PRESSURES  LOWER  THAN  ATMOSPHERIC* 

BY  DONALD  MACKENZIE, 

Summary.- — The  author  describes  experiments  revealing  the  difference 
between  the  formation  of  positive  and  negative  corona  round  wires  at 
low  pressures.  He  also  shows  the  possibility  of  using  the  apparatus 
employed  as  a  rectifier. 

The  general  agreement  among  observers  of  corona  discharge  is 
that  the  corona-forming  voltage  is  independent  of  the  material  of  the 
discharging  conductor  and  of  the  humidity  of  the  air  ;  that  the 
critical  surface-intensity  is  greater  for  smaller  wires  ;  that  increased 
temperature  or  decreased  gas  pressure  decreases  the  critical  voltage  ; 
and  finally,  that  the  onset  of  the  phenomenon  is  not  affected  by  the 
antecedent  ionisation  near  the  wire. 

It  was  with  a  view  to  examining  the  continuous  potential  corona  at 
low  pressures  and  so  to  test  the  extension  of  the  empirical  laws  found 
for  the  alternating  corona  that  the  work  here  reported  was  begim.  In 
this  laboratory  at  the  present  time  the  only  available  source  of  direct 
current  at  high  potential  is  a  battery  of  500- volt  0-1  kw.  generators 
driven  by  a  direct-current  motor.  These  generators  are  separately 
excited  from  a  lighting  circuit,  which  also  furnishes  power  to  the 
motor  ;  this  makes  the  control  of  voltage  very  difficult,  the  fluctua- 
tions in  the  line  voltage  amounting  at  times  to  3  or  4  per  cent.  Most 
of  the  irregularities  of  the  points  plotted  for  some  of  the  curves  are 
attributable  to  this  condition.  The  speed  control  of  the  motor 
enables  the  generated  voltage  to  be  raised  to  more  than  900  volts  on 
each  machine ;  at  the  beginning  of  the  work  five  such  generators 
were  at  hand,  furnishing  a  potential  of  4,000  volts  and  more,  but  two 
machines  broke  down  before  much  progress  had  been  made.  This 
limited  the  total  voltage  to  2,700  volts,  and  so  placed  a  regrettable 
restriction  on  the  dimensions  of  the  corona  apparatus  and  the  pres- 
sure range. 

Description  of  Apparatus. 

A  diagram  of  the  apparatus  used  is  shown  in  Fig.  1.  A  is  a  large 
glass  tube  10  cm.  in  diameter  and  75  cm.  long,  inside  of  which  is 
supported  by  hard  rubber  rings  the  brass  cylinder  B,  4-9  cm.  in  inter- 
nal diameter  and  61cm.  long.  These  rings  r .  e  pierced  with  a  number 
of  holes  to  permit  free  flow  of  air  through  all  parts  of  the  apparatus. 
The  glass  cylinder  is  closed  at  each  end  by  brass  plates,  cemented  on 
with  a  mixture  of  beeswax  and  resin.  In  the  centre  of  each  of  these 
plates  a  hole  is  drilled,  permitting  the  passage  of  th^  wire  C,  wMch  is 
soldered  at  each  end  into  bushings  held  by  the  nuts  DD.  In  all  cases 
it  was  easy  to  apply  sufficient  tension  to  hold  the  wire  straight  unless 
a  large  current  was  allowed  to  pass  in  the  discharge. 

The  glass  tube  A  is  provided  with  three  side  tubes,  two  of  which 
serve  for  the  ground  connection  to  the  brass  cylinder  and  for  the 
pump  coimection  respectively.  The  tliird  side  tube,  the  uppermost 
in  the  figure,  supported  another  glass  tube,  sealed  into  it  with  seahng 
wax  and  drawn  doA\-n  at  each  end  to  hold  a  small  brass  rod  screwmg 
into  a  brass  plate  about  2  cm.  in  diameter.  Comiection  to  ground  and 
to  the  brass  rod  just  mentioned  was  by  small  platmum  wu-es  sealed 
directly  into  the  glass  tubes.  The  disc  carried  on  the  end  of  the 
brass  rod  E  is  curved  parallel  to  the  surface  of  the  brass  cylinder,  and 
stands  about  a  millimetre  above  it.  Directly  under  the  disc  are  a 
dozen  or  more  small  holes  in  the  cylinder,  through  which  charged 
particles  may  pass  on  their  way  out  from  the  central  wire,  chargmg 
or  dischargmg  the  electroscope  to  which  the  disc  is  connected. 


*  Abstract  of  an  article  in  the  "  Physi-al  Review. 
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The  voltage  of  the  three  generators  is  applied  to  the  apparatus 
over  leads  including  the  water  resistance  W,  about  3  cm.  in  diameter 
and  75  cm.  long,  variable  by  varj-ing  the  separation  of  platinum  elec- 
trodes. One  end  of  the  generators  is  connected  thus  to  the  brass 
plate  closing  the  glass  tube  ;  the  other  end  is  earthed,  as  is  the  brass 
cylinder  through  a  milliammeter  or  galvanometer.  Reversal  of  wire 
polarity  is  effected  by  reversing  the  excitation  of  the  generators. 
Measurement  of  voltage  is  by  means  of  a  Weston  direct -current  volt- 
meter V  with  a  multiplier  M,  reading  150  volts  when  the  wire  poten- 
tial is  3,000.  In  the  upper  brass  plate  are  cut  holes  covered  with 
glass  windows.  Above  these  is  fixed  a  mirror  permitting  visual 
exploration  of  the  space  within  the  cylinder. 

It  was  expected  that  a  charged  electroscope  connected  with  the 
disc  E  would  be  affected  by  a  discharge  passing  between  the  wire  and 
the  cylinder  ;  a  positive  corona  on  the  wire  should  discharge  a  nega- 
tively charged  electroscope  and  vice  versa.  This  expectation  was 
justified  ;  when  the  corona  starts  the  gold-leaf  drops  instantanc»ous]y 
and  there  is  no  possibility  of  confusing  tliis  effect  with  a  loss  of  charge 
due  to  atmospheric  leak.  As  the  voltage  is  raised,  electrostatic 
induction  brings  about  a  partial  fall  of  the  gold-leaf ;  a  negatively 
charged  goid-ieaf  receives  an  induced  jHwitive  charge  in  the  presence 
of  the  positively  charged  wire,  the  corresponding  negative  charge 
appearing  at  the  disc  E.  As  long  as  the  potential  of  the  wire  is  con- 
stant the  magnitude  of  the  induced  charge  on  the  electroscope  does 
not  vary,  and  the  definiteness  of  the  observation  is  not  diminished 
by  this  action. 

The  electroscope  is  charged  statically,  and  the  voltage  gradually 
raised  until  the  gold-leaf  suddenly  falls.  The  voltmeter  is  then  read 
and  the  pressure  recorded. 
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Fig.  1. — Diagram  of  Coroxa  Appahatps. 


The  wires  used  wore  carefully  straightened  by  the  electric  current, 
except  in  the  case  of  flic  larger  wires,  which  were  brass  rods  free  from 
kinks.  All  were  p<jlishod  with  line  emery  and  crocus  clntli.  and  when 
put  into  the  tube  showed  no  sign  of  surface  irregularitv.  Dust 
particles  from  the  air  settling  on  the  wire  are  of  no  imi)ortance.  since 
unless  the  wire  is  sticky  they  are  driven  off  by  elect rosfatie  repulsion. 
This  fact  has  been  overlooked  hy  most  observers,  who  attribute 
irregtilar  behaviour  of  the  corona  to  dirt  which  they  suppose  to  have 
settled  on  the  wire. 

The  most  important  stepin  setfingupthe  apparatus  is  the  centering 
of  the  wire  in  the  brass  cylinder.  The  end  i)ushings  pass  through 
\  in.  holes  in  the  end  j>Iate3  which  allow  sidewi.KC  disp|nren»'nt  of  (he 
whole  wire.      If  wns  foinid  a  simple  matter  to  sot  the  win-  to  ..',,,  in. 

When  the  tul)e  hns  been  ."^et  in  place  (he  air  is  exhausted  by  means 
of  a  Gaedc  pump,  and  the  .««pneo  refilled  with  air  drawn  through  a 
<ohimn  of  sulphuric  acid  to  exclude  moisture.  This  is  n-pr.iled  n 
number  of  times,  .iiid  the  apparatus  left  exhausted  to  allow  leaks  to 
manifest  themselves.  I>eaks  could  usually  be  kept  bo  slight  that  no 
alteration  in  the  reading  of  the  manomete'-  could  he  detected  in  the 
time  spent  in  making  ob.servations  at  any  one  jviint.  In  rme  ra.<»e 
when  the  leakage  was  faster  than  this,  it  ^ois  powible  to  e.'ttmnfp  its 
magnitude  and  correct  the  pre.''.''ure.s  nvnrdod. 

I'rellminaky  Experiments. 

The  fir^t  experiments  were  m.ide  with  Inrtre  \\\x--.        m    ni  <in- 

inoter.     Th<!  voltage  (hen  available  was  4.0(X>.  and  corona  fonneii  on 

such  wire.««  .it  a  pressure  of  about  4  em.  ot  fl  em.     At  onre  a  diffrrene*! 

was  noted  in  (he  positive  and  negative  discharges      With  the  wire 


positive,  the  corona  formed  at  a  definite  voltage  and  pressure,  dis- 
appearing as  soon  as  the  voltage  was  lowered  or  the  pressure  raised 
by  the  smallest  .step  that  could  be  made.     With  the  wire  negative, 
however,  the  discharge  was  of  quite  different  form.     At  a  given  im- 
pressed voltage,  no  visible  discharge  pas.sed  until  the  pressure  was 
lowered  well  below  the  value  corresponding  to  the  positive  corona 
at  the  .same  potential.     Finally,  however,  came  on  a  discharge  carry- 
ing a  large  current  sufficient  to  bum  out  two  16  c.p.  incandescent 
lamp.s,in  series  in  the  ground  connection.     This  discharge  persisted 
after  the  voltage  was  lowered  far  below  the  initial  value,  and  was  not 
extinguished  by  a  moderate  increase  in  pressure.     In  fact,  a  dis- 
charge .'netting  in,  say,  at  3,500  volts  and  4  cm.  pressure,  persi.sted  up 
to  a  pressure  of  more  than  26  cm.     Increase  in  pressure  was  aecora- 
panied  by  an  increase  in  the  current  flo^ving  ;   even  at  low  pressure 
sufficient  heat-energy  was  liberated  to  make  the  glass  tube  uncom- 
fortably warm. 

The  water  resistance  had  not  been  used.  It  was  then  inserted  in 
the  high  potential  side  in  order  to  keep  the  current  down  to  a  value 
safe  for  the  generators.  On  examining  the  discharge  from  the  nega- 
tive wire,  it  was  seen  to  show  the  characteristic  structure  of  the  dis- 
charge in  high  vacua.  Instead  of  a  uniform  glow  along  the  whole 
wire  as  in  the  positive  effect,  the  luminosity  is  confined  to  a  small 
length  of  the  negative  wire. 

With  the  large  wires  it  was  possible  to  obtain  the  positive  corona 
at  the  lowest  pre.ssures  attainable  (from  1  mm.  to  2  mm.),  but  the 
negative  corona  never  appeared  ;  the  discharge  from  the  negative 
wire  was  alwa\s  of  the  vacuum  tube  type.  On  removing  the  wire 
from  the  tube  it  was  found  deeply  oxidised  at  the  points  where  the 
vacuum  tui)e  discharge  had  existed.  This  singularity  is  intimately 
associated  with  the  size  of  the  wire,  as  will  appear  from  the  experi- 
ments about  to  be  described. 

Final  Re.sults. 

J .  Thf  Positive  Effect. — AH  of  the  wires  when  positive  to  the  tube 
form  coronas  at  the  lowest  pre.ssures  to  which  the  apparatus  was 
evacuated.  The  discharge  is  a  perfectJy  uniform  and  stable  violet  or 
bluish  glow  extendmg  the  whole  length  of  the  wire  within  the  brass 
cylinder.  U.sing  the  electroscope  charged  negatively,  the  gold-leaf  is 
seen  to  fall  sharply  at  a  definite  voltage,  and  keeping  the  pressure 
constant  this  value  of  voltage  may  be  read  any  desired  mmiber  of 
times. 

It  was  invariably  found  for  the  larger  wires  that  the  onset  of  the 
visible  corona  accompanied  the  discharge  of  the  electroscope.  Having 
once  verified  this  expected  result  I  relied  thereafter  upon  the 
electroscope.     With  each  wire  the  verification  was  repeated. 

As  (he  voltage  is  raised  above  that  neeessar}'  to  start  the  corona, 
the  luminous  sheath  expands  progressively,  accompanied  by  an 
increa.se  in  the  current,  making  the  latter  readable  on  the  milliam- 
meter. With  further  increase  in  voltage  a  point  is  reached  where  the 
corona  is  unstable.  A  slight  increase  in  voltage  causes  the  corona, 
previously  uniform  over  the  whole  length  of  the  wire,  to  collapse  to  a 
vacuum  tulje  discharge  confined  to  a  few  millimetres.  The  in.sta- 
bility  of  the  corona  at  this  transition  point  is  shown  by  the  fact  that 
if  the  generator  excitation  and  motor  speed  are  kept  at  the  appro- 
priate value  and  the  potential  suddeidy  applie<l  to  the  wire,  corona 
forms  for  an  instant  and  then  collapses  to  the  vacuum  tulx*  discharge. 
Refilling  the  tube  with  cool  air  and  then  exhausting  anew  lengthens 
the  time  taken  for  the  change  to  four  or  five  seconds.  t>n  the  estab- 
lishment of  the  vaciunn  tube  di.scharge.  the  voltage  drops  50  or  60 
jKT  cent,  and  .sinuiltaneously  the  current  rises  to  many  times  its 
former  value. 

This  form  of  discharge  shows  all  the  structuiv  recognised  in  the 
vfteuum  (id>e  di.seharge.  The  negative  glow  is  a  thin  blue  layer 
against  the  inner  wall  of  the  brass  tube,  separated  from  it  by  a 
narrow  f'rookes  dark  space.  The  pos'itive  column  is  a  pink  sheath 
envploping  (usually,  but  not  always,  completely)  a  eenti?netre  or  two 
of  the  wire,  directly  opposite  the  negative  glow,  which  does  not  go 
(•oiiiiili  N  Iv  ;iroimd  the  inner  surface  of  the  cylinder,  but  covers  an 
ill'  circular  extent  of  it  with  increasing  voltage.     Between 

the  jxtsjiive  r^ilumu  and  the  negative  glow  is  the  Faradaydark  sjwoe  : 
at  low  curn'nts  (total  voltage  over  corona  tubeami  balla.st  resistance 
loweretl)  this  K|Mce  is  invaded  by  the  pastivc  column,  which  becomes 
striati>d.  Further  lowering  of  tlu>  voltap'  causes  the  striations  to 
lH»eotiu'  more  distinct.  an<l  (he  jxisitive  cohimn  extends  almost  to  the 
point  of  meeting  the  negative  glow  ;  the  latter  is  greatly  diminished 
in  extent  •  ■■•  ,,^.  ^^  ^^^^  ^^^^^  ,^^  ^^^^  Faraday  dark  space 
set'fns  ii.  !•  _         y  eliminatetl.  the  discharge  ((^Ks^^s.     The  same 

se<me4Ko  of  phenomena  ia  seen  when  the  pressure  is  allowied  to 
incHM-^'       ■  'ion  of  »■      '      '       '•  the  vo'  '    •    <-<^n  tlie 

wire  and  .,  the  \..  .      jiiate  to  «■  held. 

Inerea.-'ing  (hc>  total  voltage  increases  the  current  earned  ;  the 
voltJigc  on  the  lube  and  wire  slowly  decreaaes.     Decreasing  total 
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voltage  decreases  the  current  At  the  same  time  that  the  tube-wire 
voltage  gradually  increases. 

2.  The  Negative  E  ect. — For  the  larger  wires  used  in  my  experi- 
ments the  negative  corona  is  not  obtainable ;  the  first  detectable 
discharge  is  the  vacuum  tube  discharge.  For  the  smaller  wires  the 
case  is  different.  At  the  lowest  pressures  the  vacuum  tube  discharge 
is  the  only  one  obtainable.  At  higher  pressures  the  negative  corona 
appears,  expands  with  increase  of  voltage  above  the  critical  value, 
and  gives  place  to  the  negative  vacuum  tube  discharge  at  a  transition 
point  determined,  as  in  the  positive  effect,  by  the  pressure  and  the 
wire  diameter.  After  the  vacuum  tube  discharge  has  been  estab- 
lished the  current  and  tube-wire  voltage  vary  as  in  the  positive 
effect.  The  cessation  of  the  discharge  is  after  the  same  sequence  of 
changes  in  the  two  cases. 

The  negative  corona  is  never  a  uniform  sheath  like  the  positive. 
It  is  grouped  about  bright  blue  points  set  at  intervals  afong  the  wire  ; 
these  blue  points  are  surrounded  by  reddish  streamers,  and  increase 
in  number  as  the  voltage  increases.  With  decreasing  voltage  the 
blue  points  are  the  last  to  disappear  ;  they  persist  at  a  voltage  lower 
than  that  at  which  they  form.*  After  transition  the  structure  of  the 
discharge  is  the  same  as  the  positive  vacuum-tube  discharge,,  but 
reversed  ;  next  to  the  wire  is  the  Crookes  dark  space  surrounded  by 
the  negative  glow,  cylindrical  in  form  ;  then  comes  the  Faraday  dark 
space,  and  after  it  the  positive  column  flat  against  the  surface  of  the 
tube. 

The  negative  glow  may  appear  outside  the  imiform  field,  at  the 
very  end  of  the  wire — the  positive  column  collecting  in  a  restricted 
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Fig.  2. — Coeona-forming  Voltage. 

Diameters:  A,  0-157  cm.+ ;*  B,  0-107  cm. -f- ;   Bi  is  B  corrected  or  leak;   Ci,  0063 
cm.-f  ;  Ca,  0-063  cm.-;  D,  0-165  cm. 4-;  Ei,  0-042  cm.+ ;  E,,  0-042  cm.-. 


area  at  the  edge  of  the  brass  tube.  The  discharge  may  start  in  the 
interior  and  climb  up  more  or  less  rapidly  to  the  end  of  the  wire.  This 
is  probably  due  to  convection  currents,  set  up  even  in  rarefied  air  by 
the  very  hot  discharge.  This  explanation  is  suggested  by  the  fact 
that  if  the  voltage  is  suddenly  removed  and  reapplied,  the  renewed 
discharge  prefers  points  which  have  just  previously  been  discharging. 
The  energy  of  the  discharge  is  sufficient  to  heat  the  wire  to  redness 
and  partially  to  oxidise  the  wall  of  the  tube ;  after  prolonged  dis- 
charge a  green  colour  is  seen  in  the  field. 

Description  of  Observations. 

The  observations  at  each  point  were  considered  satisfactory  if  !io 
readings  of  the  voltmeter  differed  from  the  mean  by  more  than  one- 
half  3;  volt ;  this  variation  was  unavoidable  because  of  fluctuations. 
The  multiplier  ratio  being  20  to  1,  this  means  that  a  disagreement  of 
10  volts  was  considered  tolerable. 

Wires  of  diameter  0-165  cm.,  0- 157  cm.,  0-107  em.  and  0-033  cm.  were 
all  investigated,  using  the  electroscope  as  a  detector  of  the  onset  of  the 
corona.  For  the  negative  effect  when  no  corona  can  be  formed, 
visual  observations  were  relied  on  ;  but  the  behaviour  of  the  electro- 
scope is  irregular  when  the  tube  is  sustaining  a  vacuum  tube  dis- 
charge unless  the  region  involved  lies  directly  imder  the  disc  E  ;   in 

*  Since  these  observations  were  made,  experiments  by  Farwell  have 
shown  that  the  negative  corona  is  invariably  that  described  above,  and 
that  the  number  of  the  blue  points  on  the  wire  is  characteristic  of  the 
voltage. 


this  event  the  positively  charged  electroscope  is  immediately  dis- 
charged and  then  receives  a  negative  charge. 

When  a.s.sociated  with  the  .smaUest  wire,  0-W2  cm.  in  diameter,  the 
electroscope  gave  evidence  of  an  ionLsation  current  onaccompanied 
by  luminosity. 

Accordingly,  the  attempt  to  detect  corona  formation  by  the  electro- 
scope  was  gi\-en  up  for  this  size  of  wire,  and  in  place  of  the  ni;.;  - 
ammeter  there  was  substituted  a  galvanometer,  giv-  -■  -  -i-»j-   ■ 
of  one  scale  division  for  7  x  10-*  amperes.     The  h 
galvanometer  for  this  work  (at  least  under  these  condition-s;  in  sboim 
by  a  comparison  of  curves  A  and  Ej,  Fig.  2. 

Curve  B,  Fig.  2,  is  plotted  from  observations  on  a  steel  wire  of 
diameter  0107  cm.  During  the.se  observations  the  leak  of  air  in'o 
the  apparatus  was  quite  rapid,  and  efforts  to  overcome  it  faiJ(-<J. 
Accordingly  it  was  decided  to  let  the  apparatus  leak  and  make  cor- 
rections.    The  electroscope  was  charged,  the  voltage  raised 

gold-leaf  fell,  then  the  pressure  read  immediately  and  the  \ 

last.     Five  series  of  such  obser\'ation3  were  made  a.s  the  prcisure 
increased,  due  to  the  leak  and  through  them  a  smooth  curve,  B. 
drawn.     It  was  calculated  that  in  the  time  taken  to  note  the    .. 
charge  of  the  electroscope  and  read  the  manometer  the  pre&mre  rwes 


22-5 


200 


J; 

17-5 

^> 

-t 

1 

s: 

15-0 

S 
^ 

12-5 

10-0 


o 


7-5 


5-0 


2-5 


W 

^y 

/        A 

/ 

y 
/ 

/  y 

y. 

X 

// 
// 

/           / 
/             / 

f             / 

■\f 

/  .. 

/          > 

/      y 
/     / 
/    / 
f    / 

/ 

1/ 

'A 

/, 

/        / 
/        / 
/       / 

'A 

f\ 

: 

f 

Y 

20         .40         60  8J 

Pressure  in  Millimeters. 


100 


Fig.  .3. — Critical  Surface  Intensity. 

Solid  curves  indicate  Posi;-7e  Corona,  and  dotted  curves  Negarivf. 

0-5  mm.  The  correction,  then,  is  to  shift  the  plotted  cur\-e  to  the 
left  on  the  sheet  through  a  distance  corresponding  to  0-5  mm.  in 
pressure.     Curve  B'.  Fig.  2.  results. 

Fig.  3  shows  the  influence  of  pressure  on  critical  surface  intensity. 
It  was  found  that  within  the  limits  of  variation  of  room  temixratiire 
during  observations  (19T.  to  21'C;),  the  influence  of  temperature  is 
not  appreciable. 

Comment  on  Curves. 

The  intersection  of  the  positive  corona  curves  by  the  ncg;\tive 
curves  for  the  same  wires  is  of  the  greatest  interest.  It  has  boon  sus- 
pected for  some  time  tliat  muler  certain  circumstances  the  jxisitivc 
and  negative  coronas  begin  at  different  voltages.  The  difference 
varies  with  the  size  of  wire  and  the  pressure.  In  the  case  of  each  of 
the  two  wires  for  which  observations  of  the  negative  corona  were 
possible,  there  is  a  pressure  below  which  the  positive  critical  voltage 
is  higher  than  the  negative,  while  above  this  pivssmv  the  negative 
starts  at  the  higher  voltage. 

The  intimate  relationship  of  the  negative  corona  to  the  pressure 
and  the  size  of  wire  is  well  sho^^^^  in  the  ciu-ves.  The  0-063  cm.  wire 
forms  a  stable  negative  corona  only  at  pressures  alcove  2o  mm.  The 
0-042  cm.  wire  gives  a  stable  negative  corona  as  low  as  19  mm.  This 
peculiarity  of  the  negative  corona  has  not,  it  is  lielieved.  been  here- 
tofore recorded.  . 

The  lower  cur\e  E.,  of  Fig.  2  represents  the  observation  that  as  the 
voltage  is  "raduallv 'lo\\eied  below  that  corresponding  to  the  first 
deflection  of  the  galvanometer  needle,  the  negative  corona  persists 
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for  a  time.     The  interval  of  voltage  during  which  it  continues  to  be 
observable  on  the  galvanometer  is  indicated  by  the  vertical  lines. 

Mr.  E.  A.  Watson,*  who  has  worked  with  the  corona  in  cylindrical 
fields,  describes  the  same  difference  in  the  appearance  of  the  two 
coronas  as  that  observed  here,  and  finds  that  the  negative  corona 
starts  at  a  higher  voltage  than  the  positive  on  the  same  wire. 

V.  Schaflfers  has  studied  the  continuous  potential  corona  at  atmo- 
spheric pressure,  using  extraordinarily  small  wires,  00003  cm.  to 
0-35  cm.  He  concludes  that  the  ratio  of  the  potentials  critical  for 
the  positive  and  negative  coronas  varies  regularly  ^vith  the  radius  of 
the  wire  ;  for  r=0-01  cm.  the  two  potentials  are  equal  ;  for  r  less 
than  this,  the  negative  is  lower  than  the  positive  ;  for  r  greater  than 
001  cm.  the  positive  is  the  lower.  These  results  refer,  however,  to 
atmospheric  pressure  only. 

Investigators  of  the  alternating  corona  have  usually  thought  that 
the  corona  forms  on  the  two  half  waves  at  the  same  value  of  instan- 
taneous voltage.  This  conclusion  is  rendered  doubtful  by  the  experi- 
ments of  Bennett,t  who  made  an  oscillographic  study  of  the  corona- 
current  and  voltage.  The  sine  curve  of  the  charging  current  is 
broken  by  humps  ;  a  smooth  hump  for  the  positive  corona,  an 
oscillatory  disturbance  for  the  negative.  Also  the  negative  hump  is 
more  pronounced.  This  is  in  accord  with  the  observations  made 
here  when  using  the  galvanometer  to  detect  the  corona. 

If  it  is  true  that  one  corona  forms  at  a  lower  voltage  than  the  other, 
then  if  the  pressure  and  voltage  are  appropriate  the  corona  tube 
should  rectify  the  current  due  to  an  alternating  potential.  An 
experiment  to  test  this  was  carried  out  with  a  20 :  1  transformer, 
excited  by  1 10  volts  60  cycles.  The  pressure  was  adjusted  to  85  mm. 
around  the  wire  of  0042  cm.  diameter.  This  pressure  corre- 
sponds for  this  wire  to  a  positive  critical  potential  lower  than  the 
negative.  On  closing  the  .secondary  circuit  of  the  transformer  and 
raising  the  voltage  to  the  critical  value,  a  steady  deflection  of  the 
galvanometer  needle  occurs,  corresponding  to  a  positive  current — 
i.e.,  from  wire  to  grounded  cylinder.  With  increa.se  in  voltage  the 
deflection  is  reversed  ;  the  negative  current  is  larger  than  the  posi- 
tive. Thus,  the  corona  tube  acts  as  a  rectifier,  the  sign  of  the  recti- 
fication depending  on  the  value  of  the  impressed  voltage. 

This  was  almost  anticipated  by  an  experiment  of  Dr.  J.  B.  White- 
head, i  but  he  did  not  go  .so  far  as  to  use  alternate  currents. 

The  theory  of  secondary  ionisation  has  been  applied  to  the  corona 
by  Mr.  Townsend."j  His  formula  is  verified  by  Watson's  results. 
According  to  Townsend, 

where  P  is  the  pressure  in  atmospheres  and  a  the  wire  diameter. 

An  empirical  law  has  been  proposed  by  Peek  |  to  comprehend  the 
results  of  work  on  pressure  and  temperature.     His  equation  is 

6=31.^1      '■' 


where  ( =  critical  surface  intensity  in  kilovolts  per  centimetre, 
r=radius  of  wire,  r^"  density  factor "=3-927j/(273 -J-/)  ;  p  is  the 
pressure  in  centimetres,  /  is  the  temperature  Centigrade. 

If  curves  of  diameter  and  critical  surface  intensity  arc  drawn  from 
this  o(j nation  and  also  from  the  observed  results  the  curves  (lifTcr 
numerically  but  not  in  form — the  difference  being  a  function  of  the 
pressure,  but  indeix^ndent  of  the  diameter  of  wire. 

It  .seems  unpn)lifal)le  to  speculiitc  on  the  nature  of  the  corona 
until  it  has  l)ccn  more  thoroughly  studied.  Observations  at  atmo- 
spheric pressure  and  at  pres.sures  considerably  below  the  atmo.splipp' 
have  yielded  cinpiiical  equations  wliicli  rerjuire  inodilication  to  enable 
them  to  include  the  nvsults  reported  in  (his  Pajwr. 

The  principal  results  of  the  work  described  in  this  Pn|K»r  may  be 
briefly  enuinomted  as  foiiows  :  — 

1.  The  formation  of  the  stable  negative  corona  has  been  shown  to 
be  de])endent  upon  the  pre.ssure  and  (he  Hize  of  conductor.  Of  the 
wires  usod.  MJth  those  of  larger  diameter  such  a  coron.a  is  never 
formed,  wliile  around  the  smaller  win-s  the  negative  corona  ran  exi.st 
only  at  pressures  greater  than  a  critical  value  which  varies  with  the 
diameter  (^f  tlie  wire. 

2.  The  transition  has  been  observed  from  the  stable  comna  to  the 
vacuum-tube  discharge.  The  vacuum-tube  discharge  is  the  only 
luminous  discharge  with  negative  wires  l)elow  tlie  critical  pn's'^unv 

3.  Curves  have  Ixhmi  ])lotte(l  of  critical  s\irface  inton.sity  for  the 
positive  corona  and  wire  diameter  at  various  pressures.  The.se 
curves  are  similar  in  form  to  those  of  Peek's  equation. 

*  The  Hi.kctkician.  Vol.  L.XIII..  p.  82S  ;   Vol.  LXIV.,  p.  707. 
t  "  ]*rocoodin>;8  "  A.T.E.K..  XXXIl.,  147314i»4.  11U3. 
t  11ml..  XXX.,  lsr)7-IS87.  KHl. 
0  TnK  Ei.ErTiiirrAN.  Vol.  hXXI..  p.  .148. 

II  "  PrococdinKs  "  A.I.K.E..  XXX.,  \88J)1903.  1911  :  XXXI.,  1061- 
1092.  1912  :   XXX II.,  1337.1355,  191.3. 


4.  The  ratio  of  the  critical  voltages  for  the  positive  and  negative 
coronas  on  a  given  wire  varies  with  the  pressure.  A  pressure  exists 
at  which  the  two  critical  voltages  are  equal ;  below  this  pressure  the 
negative  critical  voltage  is  lower  than  the  positive,  at  higher  pres- 
sures the  positive  corona-forming  voltage  is  the  lower. 

5.  The  corona  rectifies  an  alternating  current,  the  direction  of  the 
recti.'ied  current  depending  on  the  voltage  and  the  pressure. 

6.  In  the  ca.se  of  the  smallest  wire  evidence  has  been  found  of  the 
existence  of  an  ionisation  current  flowing  before  the  appearance  of  the 
luminous  discharge. 
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SPECIFICATIONS  PUBLISHED. 

The  following  abstract  jrom  some  ot  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
TO  and  72,  Chancery-lane.  London.  W.C. 

Whenever  the  date  applied  ior  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1913  Specifications. 
21,145  Mellessh-Jackson.    (Commonwealth  Electric  Tool  Co.)    Electrically-actuated 

tools. 
21,266  CoDFREE.    Telephone  sj-stems. 
21,383  B.T.-H.  Cc.    (G.E.  Co.)    Wireless  signalling  systems. 

C<-nsists  in  connecting  to  suitable  points  in  the  antenna  circuit  an  electron  discharge 
relay  adapted  to  absorb  more  or  Isss  energy  from  the  antenna  in  accordance  with  the 
signals  to  be  transmitted,  so  that  by  connecting  such  enersy  consuming  device  in 
parallel  with  the  antenna  circuit  between  two  points  bet*'een  which  there  is  a  large 
difference  of  potential,  and  by  suitably. varying  the  amount  of  energy  consumed  by 
such  device  it  is  possible  to  vary  the  amount  of  energy  which  will  be  radiated  by 
the  antenna  :  the  larger  the  amount  of  energy  consumed  bythisdevice  the  smaller  will 
be  the  amount  radiated. 
21,593  Miller.    Electric  switches.     (28,10/13.) 
21.998  Leitner.     Electric  switches. 
23.236  Beaumokt.     Electric  batteries. 
23,314  Neikan.     Electric  heat  radiators. 

23,653  Bi  AKE.    Simplified  method  for  localistaion  of  bullets  and  other  foreign  bodies  by 
means  of  "  X  "  rays. 
Obviates  the  necessity  of  taking  anypreliminarymeasurements,  as  both  the  hori- 
zontal and  vertical  measurements  from  the  surface  of  the  patient  to  the  foreign  body 
or  bodies  can  be  found  from  the  one  photograph  taken  from  two  directions. 
23,921  Chalmers,  Black  &  Black.    Signalling  apparatus  for  use  in  mines. 

1915  Specifications. 
180  Maschinenfabrik    Oerlikon.     Electric    starting    devices    for    motor-driven 

vehicles.    (29/1/14.) 
459  B;»ck.    Brushholders  for  dynamo-electric  machines. 
1,694  Western  Electric  Co.    (Western  Electric  Cx).)     Ionisation  devices  for  amplify- 
ing electric  currents. 
.Kn  amplifying  device  of  the  thermionic  type  for  amplifying  electrical  energy,  in 
which  is  orovided  a  source  of  ionisation  and  input  and  output  electrodes  connected 
respectively  with  the  incoming  and  outgoing  circuits  with  which  the  device  is  adapted 
to  operate,  in  which  the  input  electrode  is  located  in  immediate  proximity  to  said 
source  of  ionisation.  being  fcparated  therefrom  by  an  amount  just  sufficient  lo  elec- 
trically insulate  it  from  such  source  of  ionisaticn. 
4,076  WiLLARD.    Storage  battery  separators  and  process  of  making  same. 
5,10''  Ir.F.ANic  Electric  Co.    (Cutler-.Hammer  Mfg.  Co.)    Electric  motor  controllers. 
8.047  RosERT  Bosch  (FisM  of).    Electric  switches  for  lighting  installations.    (9/6/14.) 
8,903  Tedeschi  &  Rossi.     Electrical  relays. 

Ojnsists.  broadly,  of  two  stationary  ceil  systems,  one  the  inductor  and  the  other  the 
armature,  perfectly  identical  and  symmetrical,  so  that  either  may  he  used  indiffer- 
ently as  the  primary  or  secondary  element ;  also  comprises  a  rotary  element  con- 
stituted by  a  metallic  member  having  a  high  conductivity,  of  homogeneous  and  con- 
tinuous character,  which  is  rotated  in  any  manner  at  a  constant  speed  by  means  of  an 
external  fores. 
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October  25,  1915. 
LVOS?  Cpbvillb.     X-ray  apparatus.    (Addition  to  21,609  14.) 
15.081  Forrester.    (James  Whiteford  Dunham,  U.S.)     Joint  for  electric-light  fittinrs- 

(Dividel  application  on  2,48<';15.     Feb.  16.)* 
15.082,  15,083  Forrester.    (James  Whiteford  Dunham,  U.S.)    Portable  lamps  or  other 
portable  device;.    (Divided  application  on  2,489/15.     Feb.  16.)' 
October  26.  1915. 
15.094  Thomas.    Attachment  for  miners'  electric  safety  lamps  for  detecting  firedamp  and 
othe 1   .-..1  1,  --,g; 

15.104  Price  nd  lighting  appliance  for  miners' safety  lamps. 

15,106  Kenne      .  iclcs.and  electric  time-indicators. 

15,113  Hunt  &Sai^  Ltp.)    Dvnamo-electric  machines  adapted  for  synchronous 

•A-rVri-^r  -.T  24.838/14.) 
15.1?  -indicators.     (12/11/14,  U.S.)" 
l.";.!  '  T'form-ikinpin^ulatnrs.     (13/11/14,  Denmark.)* 
15.14..1  .-Mv.   r;-i-;.-  oulds.     (17  11   14.  Denmark. i* 
15,148  See- Gbnbk-  f.s.     Protection  of  electric  Install- 
ations agaii..;  ^  a^i....  >fii.in-.     ,.t^-  ,^   n.  v^i.N  .uerland.)* 

October  27.  1915. 
IS.ies  BT.-H.  Co.     '^ '=■'--    U.S.)    Alternating-current  motors. 
15,196  Gil  K."=      De.  protection  of  electric  iustallations  afainst  excess  .volt«8«. 

(27,10;14.  t      :.i.)* 

October  28.  1915. 
15,209  Bachblbt.     Ele^rrr-mr.rr-'.ir  r^'fctilp-trsr-^rnitting  apparatus. 
15  212  William  B-^  - -tiirbine  installation. 

15  222  Day.    Com\  ible  shade  support. 

15.237  BT -HO  u  i>  I     w::e;e-;  5;2r.3ir.-.gsystems. 

I5.24^  J-h;  IV      F  •  v  c -inverters. 

15.247  K'jvsEs.     t .V  ;«ry  converter?. 

October  29,  1915. 
15,261  C*'=-F'^  ■<■•  ri  -.v      t.^^^-.r.r.■,^■-  ,,  -  r , « ,•  t  < ^r  r » •ini-.^uVii- r  Af  diminishing  the  light 

15,287  R'  .c  and  semi-automatic 

tf'.c.  ..  i.e  •....-.r.-ris.* 
15.303  TuRNEH.    S-: '.cms  of  distribution  for  electricillyoperated  railway  trains. 

October  30.  1915. 
15,330  Bacok.    S-vltchlng-ievices  for  the  low- tension  Induction  circuit  of  automobile 
engLnej.* 
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tion,  besides  taking  its  place  as  one  of  the  greatest  factors  in  the  buc- 
cessful  conduct  of  the  war.  In  this  respect  it  shares  honours  with  the 
Navy,  whose  possession  is  the  nation's  grandest  a.s.set. 

*         *         *         * 


Aviation  Engines. 


COMMERCIAL  TOPICS. 


The  annual  meeting  of  the  Sunl^eam  Motor  Car 
Co.'s  shareholders  was  held  at  Wolverhampton 
last  week,  and  Mr.  John  Marston,  who  presided,  was  able  to  give  his 
sh?orcholders  an  excellent  account  of  the  company's  operations  for 
the  pp.st  financir.l  year.     Besides  cars  and  ambulances,  said  Mr. 
Marston,  the  company  was  able,  within  one  month  of  the  declaration 
of  war,  to  supply  p,  high  type  of  aviation  engine  (the  Sunbeam- 
Coatalen)  to  the  Admiralty.     This  engine  was,  Mr.  Marston  con- 
tinued, the  result  of  many  months'  experimenting  by  their  general 
manager  and  designer,  Mr.  Coatalen,  and  he  believed  they  had  suc- 
ceeded in  producing  an  engine  which,  in  view  of  the  work  it  was  asked 
to  accomplish,  could  not  be  excelled.     The  company's  now  engine 
works  up  to  300  h.p.,  and  is  the  outcome  of  the  Sunbeam  Co.'s  long 
experience  in  producing  engines  for  racing  motor-cars.     As  an  indi- 
cation of  what  this  country  is  doing  in  the  waj'  of  developing  different 
branches  of  trade  that  were  formerly  almost  exclusively  in  the  hands 
of  foreigners  this  progress  by  the  Sunbeam  Co.  is  exceedingly  promis- 
ing.    In  this  connection  the  Sunbeam  Co.  are  to  be  congratulated 
upon  their  enterprise,  which  is  certain  to  lead  to  healthy,  competi- 
tive emulation  on  the  part  of  other  makers  of  this  type  of  mr-chine, 
which  ultimately  "vvUl  make  us  free  of  foreign  assistance  and  possible 
intrigue. 


Agencies  at  Home  ^\^J   sj..tisfactory   to   chronicle   the   recurring 
and  Abroad  notifications  that  agencies  are  bemg  sought  m 

the  capitals  r.nd  principal  cities  of  the  comitries 
of  our  allies  for  goods  of  British  ma,nufacture,  the  object,  of  course, 
being  to  substitute  these  me,nufactures  for  those  formerly  supplied 
by  the  manufacturers  of  enemy  countries.  In  addition  to  the  case 
of  the  British  Consul-General  in  Paris  notifying  that  an  electrical 
eng  neering  firm  in  that  city  is  anxious  to  secure  agency  representa- 
tions of  United  Kingdom  manufacturers  of  electrical  supplies,  the 
Society  for  Electrical  Enterprises  (Ltd.),  of  Petrograd,  is  desirous  of 
entering  the  field,  as  set  out  in  our  last  issue,  page  211.  All  these 
are  the  proverbial  straw  which  show  the  wa,y  the  wind  is  blowing, 
and  there  are  other  evidences  of  a  keen  desire  to  organise 
various  schemes  of  the  kind,  all  of  which  will  serve  to  facilitate 
working  arrangements  so  soon  as  the  necessary  engagements  can  be 
entered  into  and  the  effective  interchange  of  orders  and  goods  can 
be  made. 


The  Submarine 
Telegraph  Service 


At  the  meeting  of  the  W^estem  Telegraph  Co. 
last  week  it  was  shown  that  over  a  complete  year 
of  the  war  the  whole  of  this  company's  sub- 
marine telegraph  cable  service  has  been  practically  immune  from 
material  disturbance  from  any  cause  whatsoever.  For  a  considerable 
period  during  the  early  months  of  the  war  quite  a  large  number  of 
enemy  cruisers  were  at  large  over  the  oceans  capable  of  interfering 
for  a  time  at  least  with  the  regular  conduct  of  the  submarine  cable 
service.  Not  a  single  sea-laid  cable  suffered  damage.  The  incidents 
at  Cocos  and  the  Fanning  Islands  may,  for  this  argument,  be  ignored. 
Commerce  and  enterprise  suffered  nothing  from  this  danger,  and 
investors  in  ocean  telegraph  securities  have  found  their  investments 
as  secure  as  anything  connected  with  terra  /  riTut.  The  Western 
Telegraph  Co.  has  wide  ramifications,  and  the  effect  of  the  war  upon 
its  general  revenue  has  not  been  unfavourable.  Working  expenses 
have  risen  only  proportionately  to  increase  of  revenue,  just  as  in  pre- 
war days,  and  the  company's  shareholders  will  receive  for  the  past 
year,  as  for  many  previous  yec.rs,  a  dividend  s,nd  bonus  amounting  to 
7  per  cent.  In  periods  of  stress  such  as  we  are  passing  through  the 
experience  of  investors  in  submarine  telegraph  securities  appears  at 
least  as  favourable  as  for  any  class  of  investment,  despite  the  dangers 
of  the  seas  and  the  alleged  liability  of  such  enterprise  to  attacks 
from  the  enemy.  Amongst  electrical  investments,  the  oldest  of  all 
submarine   telegraph  enterprises,  maintains   its    old   premier   posi- 


Mr.  R.  A.  Chattock,  city  electrical  engineer, 
Birmingham,  and  also  chairman  of  the  Electric 
Vehicle  Committee,  is  to  be  congratulated  upon 


Minimum  Rates 
for  Battery 

\T  w  1    rVi       •  venicie  ^.ommiiiee,  IS  lo 

vehicle  tnargmg.    ^^^  ^^^^  ^.^^j^j^  j^^  ^^^  recently  taken  in  re- 
ducing the  minimum  charge  to  electric  battery  vehicle  users  who 
require  to  purchase  energy  from  the  sub-stations  in  the  Birmingham 
area  of  supply.     The  missionary  work  which  the  electric  batterj- 
vehicles  makers  had  been  doing  in  the  Birmingham  area  is  now- 
bearing  fruit,  and  anything  up  to  a  dozen  vehicles  are  in  daily  service 
doing  transport  duty  for  both  industrial  and  trade  organisations. 
The  larger  establishments  which  charge  the  batteries  of  the  vehicles 
from  their  private  plants  are  not  affected  by  the  new  rates,  but  the 
trade  and  commercial  undertakings,  which  as  a  rule  purchase  energy 
for  lighting  and  power  purposes  from  the  Corporation,  find  it  neces- 
sary to  take  the  vehicle  either  to  a  generating  or  sub-station  for 
charging  purposes.     Hitherto  a  minimum  charge  of  2s.   has  been 
made  irrespective  of  the  amount  of  energy  taken  to  recharge  the 
battery.     In  the  case  of  the  lighter  vehicles  this  charge  proved 
excessive,  having  regard  to  the  printed  tariff  of  Id.  i)er  unit  for  energy 
for  electric  battery  vehicle  charging.     On  Mr.  Chattock'.^  retxm- 
mendation  this  charge  has  now  been  reduced  to  a  figure  of  6s.  per 
week,  the  assumption,  of  course,  being  that  the  vehicles  are  in  daily 
operation.     On  this  basis  the  lighter  types  of  vehicle  users  w«ll  be 
purchasing  energy  round  and  about  the  advertised  figure  of  Id.  jier 
unit,  and   the  electric  vehicle  movement  in  the  district  Mill  un- 
questionablv  benefit.     It  is  to  be  expected  that  this  example  will 
be  followed  "by  a  similar  reduction  in  other  towns  where  the  mmmium 
charge  has  operated  to  the  disadvantage  of  th.^  small  vehicle  user. 
Incidentalh-.  we  are  pleased  to  note  that  electrics  are  niakmg  sub- 
stantial progress  m  the  Binningham  area,  and  now  that  a  number 
of  vehicles  are  in  dailv  service  the  task  of  persuadmg  users  of  mech- 
anical transport  to  adopt  this  method  where  it  is  proved  to  be  moie 
economical  than  petrol  or  horses,  will  not  be  so  difficult  as  it  hr.3 

proved  to  be  in  the  past. 

^  *        *        *        * 

We  publish  in  the  "  Electric  Vehicle  Progress  " 
Electric  Vehicles  c;^^pp]ement  this  month  a  number  of  figures, 
V.  Horses.  which  have  recently  been  made  public  in  the 

American  press,  comparing  the  operating  costs  of  electric  battery 
vehicles  and  horse  traction,  more  particularly  for  brewers  trans- 
port work.  It  is  interestmg  to  note  that  the  field  of  transport 
in  the  United  States  is  able  to  furnish  cost  figures  which  are 
based  upon  actual  operatmg  conditions  and  which  are  m  the  mam 
drawn  from  the  books  of  users  of  horse,  petrol  and  electric  transport. 
It  is  true  that  these  figures  are.  as  a  rule,  applicable  to  a  specific 
branch  of  transport,  and  it  is  not  wise  to  regard  them  as  sufficiently 
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accurate  to  represent  the  average  conditions  obtaining.       On  the 
other  hand,  they  are  better  than  no  data  at  all,  and  in  this  respect 
we  think  that  the  Electric  Vehicle  (Jommittee  in  this  country  mav 
advantageously  devote' some  of  its  efforts  to  the  collection  of  data  of 
this  character.  The  British  motor  transport  user,  even  the  large  haulage 
and  contracting  firms,  are  exceedingly  apathetic  in  the  matter  of 
operating  costs.     They  do  not  appear  to  have  any  reliable  system 
whereby  figures  can  be  arrived  at  readily  which  would  enable  even 
a  rough  comparison  to  be  drawn  between  their  particular  method  of 
transport  and  others  which  they  are  recommended   to  adoi)t  on 
grounds  of  economy  and  efficiency.     There  are  undeniable  difficulties 
in  the  way  of  obtaining  these  figures,  ]jarticuJarly  as  they  are  treas- 
ured by  individual  firms  as  representing  what  they  regard  as  excep- 
tionally economical  and  efficient  results.     They  are   unwilling  to 
relinquish  them  even  for  the  uses  of  an  A.ssociation  and  not  neces- 
sarily for  jjublication  purposes,  because  they  feel  that  their  release 
will  give  their  competitors  an   opj)ortunity  of  introducing  newer 
machinery  or  better  methods.     If  something  could  be  done  to  break 
down  this  commercial  reticence,  a  great  amount  of  good  would  l)e 
done  to  the  business  of  meciianical  transport  in  general  and  that  for 
which  the  electric  vehicle  is  jire-eminently  suited  in  particular. 


IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  the  week  Nov.  8,   1915,  to  Nov.   1.3,   1915. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  tlie  c,\])ortation  of  Electrical  Manufactures 
from  the  United  Kingdom,  wc  rcmniK;  our  weekly  lists.  (See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

London.— U.S.A.:  Elec.  machinery, £5. 131  ;  carbon  candles,  £488;  elec.  lamps,  £234  ; 
telephone  materials,  £291;  lamp  parts.  £773;  wire  and  cable.  £180;  un- 
enumerated,  £1,929—14  pkgs.  Holland-  Elec.  lamps.  £l,56l  — 712  pkps.  ; 
unenumerated,  £127.  France:  Else,  machinery,  £262-53  pkgs.;  carbon  candles, 
£707.  Unenumerated,  £310.  Denmark:  Elec.  machinery,  £112.  Jialy :  Elec 
machinery,  £1,030;    elec.  wire,  37  pkgs. 

Sv/EDEN.— Lamp  parts,  £l59. 

Canada. — Unenumerated.  £837. 

Switzerland.— Elec.  machinery,  £1.785;  carbon  Candles,  li-O;  unenumerated,  £17. 

Machester — Holland  ■  Elec.  lamps,  4  pkrt. 

EXPORTS. 

To  Australasia.- y4ttcWa«rf  .•  Wire  and  cable,  £87-  elec.  machinTy,  £226; 
unenumerated,     £71.      Melbourne:      Elec.     macninery.   £687;     une:  .     C3II. 

Sydney:     Elec.    machinery,    £373;     wire    and    cable.   £352:      unt  €908. 

Wellinslon:    Elec.  nr,?.chinery,  £370'    unenumerated,  £141.    "■    '    ■    .    w,,^  .,<iiier.-.;ed, 
£51.     Dunedin:    Unenumerated.     £10.      Lyttelton:   Uneni  £62.      Adelaide. 

Unenumerated  £179.    /=(WWfl/;Wff.  Wire  and  cable,  £177.     C,  Jnenumeratea.  -23- 

//ew/Z'/ywottM.- Elec.  machinery,  £22      Hchart:  Wire  and  Cable,  £150;  unenumerated. 

krMCh.—Durban :  Unenumerated,  £234.  Port  Elizabeth:  Unenumerated,  £65. 
Zamibar:  Unenumerated,  £39. 

naym.—ron  ^aia:  Elec.  machinery  £368;  wire  and  cable,  £21.  Alexandria: 
Unenumerated.  £37. 

iouTH  andCentral  America.— Wo £/</(7W!r/>o.'  Unenumerated,  £231.  Buenos  Ayres: 
Unenumerated,  £22. 

u.a.A.—Neu/    York:  Unenumerat»d.  £48. 

<,^N^oK.— Toronto :  Unenumerated.  £23. 

HoLLKN-D. — Hrjterdmn :  iinenumeritol.  £230. 

Sweden.- (7  ■■    '       ■  Unenun.  ■ '■a/w.- Unenumerated.  £95. 

Norway.-  .■  •  Wire  .-. 

Russia.—/.,. 1  ^ 

Italy. — Genua:  Elec 

India,  Ceylon,  Indci  .,  ■> ,■,:■  ■  Fif-r  "r.-i^'crv 

£238;   unenumerated,  £360.      Calcutta.    ^Mz.  n 

Madras:   Unenumerated.  £476.     Ceyloi;  ■   Wif 

Singapore:    Elec.  m.ichinery,  £254;    1'  ,  *. 

Fenang:  Unenumer.Ttcd.    £259.     /-ort  ,  h 

material,  £94;    uneiiuir,' ■    '    '     "'    '  •  \^^,     _•  ,  •>: .-    ■/;,;.■ 

Unenumerated.  £70.     A  £13.     hct./rhi  : 

Telegraph  material,  £1,,'.  - 

CH\N\.—S/tanghni :    V  ■.  £11;  elec. 

machinery,  £14;    unenm 

Japan.— Yokohama :  Ui.enurin.-i 

West  iNDiEs.—Dcmerara :   Un<  i,  £69.       Trinidad:   Unmumeratwd.  £30. 

Cyprus. — Unenumerated.  £21. 

Mauritius.    Unenumcr.itcd,  £13'J.    Barbados:  Unenumerated.  C44. 

FlOl.     Unenume^  '■• '       ' 

Malta. — Uneniit  '2. 

GiPRALTAR. — Ul.(  :  C-.l 

Spain. — Ferrol  ■  Unenume' 

Prance.— Dieppe:    Wire  .  £180:    unenumerated,  C177.     Paris:    Elect, 

machinery,  £202:  unenumerated,  t77j.     BouloHi*  •   Unenumerated,  C2,010.    Calais. 
Wire  and  c-ible,  £3,944;  unenumerated,  £891. 

FOREIGN  GOODS  (duty  pnid  nnd  frr^V 

Bowiay.' Unenumer.ited,  £36.    F.rdtaux:  Unci 
ated,  £171.     Cape  Town:  Unenurri'  1  .ii'  '    fw(v"i 
tcrdatn:    Unenumerated,    £30. 
enumerated.   £22.       Sydney :    Ui. 
Ditppe:  Unenumerated.  £79, 

IN  TRANSIT. 

Bitra:  Elec.  lamps,  £102.     V^KrZ.un.-  Elec.  lamps,  C2496. 

Note. — ^Tho  largo  nunilxjr  of  items  i.i  thoao  offloial  rrlurns  under  the 
ini.Mo«(ling  heading  "  tuuMuinuTptod  "   n>late  to  -whiiV  it  dcocribcd  ns 
electrical  good«  "  jwid  "  electrical  njat'>rial?." 


.umerated,  £659. 


LEGAL  INTELLIGENCE. 

Osram  Lamp  Works  Ltd.  v.  Pope's  Electric  Lamp  Co.   Ltd.) 

On  the  lltli  inst.  the  Court  of  Appeal  (the  Master  of  the  Rolls  and 
Lfjrds  JiLstices  Bankes  and  Warrington)  commenced  the  hearing  of  the 
ajjpeal  of  jjlaintiils  from  a  judgment  of  Mr.  Justice  Joyce  in  favour  of 
defendants  in  an  action  bv  plaintiffs  to  restrain  the  alleged  infringements 
of  Letters  Patent  No.23,899  of  1904,  granted  to  Dr.  A.  Just  and  Franz 
Hanaman  for  "  Improvements  reliting  to  the  manufacture  of  incan- 
(lescf-nt  electric  lamps.'  The  jiroceedings  were  reported  in  The  Elec- 
Ti'.K  i.\N  for  June  2."),  and  .July  2.  9, 16  and  23.  Mr.  Justice  Joyce  decided 
that  jjliintifTs"  patent  was  not  for  making  filaments  of  tungsten  but  only 
for  making  them  by  the  particular  process  specified  ;  that  defendants 
did  not  use  an  atmosphere  of  steam  and  hj-drogen  in  the  sense  in  which 
it  was  used  in  plaintiffs'  specification,  and  that  defendants  had  not  been 
guilty  of  infringcinent.  He  further  held  that  if  it  had  been  nccessar}'  to 
decide  the  question  of  vaUdity  of  plaintiffs'  patent  it  was  doubtful  if  the 
subject  matter  and  tlie  directions  were  sufficient.  Upon  tho.se  grounds 
he  dismissed  the  action  and  from  that  decision  plaintiffs  now  appealed. 

Mr.  A.  ,1.  Walter,  K.C.,  Mr.  Colefax,  K.C.,  Mr.  J.  H.  Gray  and  Mr. 
I>,unge  ajipearefl  in  support  of  the  appeal ;  and  Mr.  T.  Terrell,  K.C.,  Mr. 
Hughes,  K.f'..  and  .Mr.  Russell  Clarke  for  respondents. 

Mr.  W.vLTEit.  in  opening  the  case  for  api)ellants,  said  questions  of 
validity  were  raised  but  not  decided  bj^  the  learned  Judge.  Various 
issues  were  raised  some  of  which  were  the  same  as  in  an  action  tried  before 
Mr.  Justice  (now  Lord  Justice)  Warrington.  That  action  was  brought 
by  the  jiresent  jilaintilfs  against  the  "  Z  "  Electric  Co. 

Lfird  .Justice  Warrixgtox  :  I  suppose  the  issue  of  vaUdity  vaa.y  be 
raised  horf  ? 

Mr.  Waltki:  :  Uh,  clearly.  Continuing,  the  learned  Counsel  said  the 
invention  related  to  incandescent  electric  lamps.  It  related  to  the 
filaments  whicli  were  in  the  incandescent  electric  lamps  wliich  most  of 
them  usefl.  The  first  idea  was  to  u.sc  platinum  filaments,  but  there  was 
a  dinioiiity,  for  if  a  strong  current  passed  the  platinimi  melted.  Other 
forms  of  filaments  were  suggested  made  up  of  puttj"  and  finely  powdered 
coal  and  othr-r  matter,  such  as  woody  fibre  which  was  formed  into  a 
small  carlMuiised  tliread.  For  about  30  years  carbon  filaments  held  the 
field,  but  at  present  all  filaments  were  made  of  tungsten.  Dr.  Welsbach, 
the  inventor  of  the  incandescent  gas  mantle,  turne<l  his  attention  to 
incandescent  electric  lighting ;  he  went  to  the  metals  of  the  platinum 
group,  wliieh  included  osmiiun,  and  in  1898  he  invented  the  osmium 
filament,  but  it  was  never  made  practicable  for  electric  ligliting.  In  1898 
the  dcniand  for  a  metallic  filament  was  a  pressing  one.  Osmium  was  a 
very  expensive  thing,  costing  about  £100  per  pound.  In  1904  the 
present  invention  came  along  and  it  was  the  first  time  that  anybody 
had  produced  a  coherent  tungsten  filament.  Since  the  date  of 
jilajntifTs"  patent  other  patents  had  been  taken  out.  Before  1904  no 
method  was  known  l)v  which  one  could  so  use  tungsten.  Defendants 
had  raised  .several  defences.  They  said  that  they  had  not  infringed  ; 
then  they  alleged  want  of  novelty  and  want  of  subject  matter,  insuffi- 
ciency of  directions  and  want  of  utility. 

The  .M AsTKit  OK  TUi;  R01.1..S  :  You  have  opened  a  very  large  field,  Jilr. 
Waller.  Would  it  be  j)ossible  for  us  to  deal  with  the  question  of  infringe- 
nu-nt  or  non-iiifringemcnt  fir.st  ? 

Mr.  W.\LTER  replied  that  he  thought  that  course  would  Ix*  convenient, 
but  In-  thought  it  desirable  that  tite  Court  should  have  a  full  statement 
as  to  the  nature  of  pl.iintifTs"  invention. 

ContiiniinL'.  CorNSKL  said  that  what  Welsbach  did  was  to  teach  the 
world  tiiat  eerlain  defined  metals  could  be  used  for  the  manufacture  of 
coherent  filaments,  these  metals  Ijeing  osmium  and  the  metals  of  the 
platinum  group.  Welsbach  went  back  to  platinum  wliich  was  the 
original  idea  for  the  metallic  filament.  Ho  taught  the  world  nothing 
upt  what  would  happen  with  regard  to  the  metals  of  the  platinum 
iiji.  He  thought  the  evidence  of  plaintiffs  went  to  that  effect  and  no 
tpiestions  were  asked  of  any  Mitne.ss  bj-  defendants  at  all  that  that 
spceiliratinn  had  taught  the  world  anything  more.  Tungsten  was  a  well- 
known  nu'tul.  worth  only  some  shillings  per  potnid.  whereas  osmium  cost 
several  sovereigns.  At  the  time  of  Welsbach's  specification  tungsten 
was  »  well-known  metal  and  was  a  thing  which  wa.s  largely  used  for 
bar.  Notwithstanding  that  Welsbach  knew  alxtut  tungsten 

i"  1 "    "  1  'd  to  nobody  for  six  years  afterwards  to  exi)criment  and 

try  to  make  a  coherent  tungsten  filament  by  a  jirocess  which  was  one  of 

'■' ■:•!-    i,.,l  l>y  Welshachl     Tungsten  for  the  purpose 

(I  lone  l>efore  Welsbach  for  electric  lighting. 

s  1SS9  i.y  Bottom,  but  all  that  he 

M  cut  tilament  com]K>sed  of  metaUic 

1  and  rarlKin  in  varying  iirojntrtions.     Counsel  referre<l  to  the 

tion  of  Siemens  &  H.ilske  of  l'.K)4.  and  fo  tiulcher's  sjiecification, 

and  pointer!  out  th.it  Welsbach's  experiments  did  not  lea<l  him  to  suggest 

•  hnf    ...  ''    ',      ,,,,1    ntlvantaceously   for   making    filament*. 

!>«■('  rd   in   taking  a   mixtttre  nf   tinely  divided 

"f   it.   mixing  it    with  a  '    •     ;n:: 

itiii^  the  mixture.     The  1       .  i..>l 

1    into  an  irulium  furnace,  heate<i  electrically  and  tilh-d  with 

-  11.  •'"■'  d  slowly  from  the  cool,  lower  part  of  the  furnace 

to  the  hot    '  It.  and  then  back  to  the  lower  part.     iStoam  WM 

'  '  was  thus  in  etleet  pl.nnfifTs. 

function  other  than  heating. 

almi  e.\|.iain((i  defendants"  alternative  process-  In^fore  the  final 

By  that  ^iroccss  it  appoarcil  that  defendants  I'ui  llie  filaments 


the 
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It  I 
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oil  holders  in  a  quartz  tube  heated  in  an  electric  furnace  to  950  dcj^.,  and 
exhausted  by  an  air  pump.  C'heniical  action  successively  to()i<  place, 
and  hydrogen,  steam  and  carbonic  oxide  were  formed.  The  filaments 
were  then  cooled,  heated  in  air  to  220  deg.  ttj  oxidise  the  tungsten,  heated 
again  in  the  quartz  tube  at  950  dog.,  cooled  and  finally  heated  to  850  dc<i. 
in  hydrogen.  He  contended  that  there  had  been  clear  infringement  Vjy 
defendants,  and  that  there  was  subject  matter  in  ])laintiffs'  invention. 
He.  proceeded  "to  read  the  evidence  given  in  the  Court  below. 

Mr.  Co'  EFAN,  K.C,  followed  on  the  same  side,  and  the  case  was  pro- 
ceeding when  we  went  to  press. 


Plymouth  Tramways  Arbitration. 

On  the  11th  inst.  Mr.  B.  Hall  Blyth,  the  arbitrator  appointed  to 
determine  the  price  to  be  paid  by  Plymouth  Corporation  foi  the  tram- 
way undertaking  of  the  Devonport  &  District  Tramways  Co.,  com- 
menced to  hear  evidence.  The  company  were  represented  by  Mr. 
Macmillan,  K.C.  and  Mr.  Eusticc  Hills,  and  the  Corporation  bv  Mr.  E.  H 
Lloyd,  K.C,  and  Mr.  W.  E.  ^Fyldcsley  Jones. 

Mr.  Macmillan  said  that  whilst  the  system  had  had  its  ups  and  downs, 
it  was  fair  to  say  the  difficulties  of  its  earlier  period  had  now  been  sur- 
mounted, and  it  might  be  regarded  as  a  prosperous  undcrtahing.  He 
thought  that  on  the  general  principles  of  valuation  there  was  no  dispute 
at  all,  and  a  certain  measure  of  agrt-cment  so  far  as  figures  were  concerned 
had  been  arrived  at  between  the  parties.  The  price  to  be  paid  for  the 
rolling  stock  had  not  been  agreed  upon,  but  there  was  no  difficulty  as  to 
the  number  of  cars,  because  the  Corporation  had  decided  to  take  over 
the  entire  rolling  stock.  The  cost  of  the  various  works  and  improve- 
ments carried  out  to  enable  the  tramways  to  be  completed,  and  which 
were  imposed  upon  the  company  by  statute  at  the  instance  of  Devonport 
Corporation  and  the  Admiralty,  ought  to  be  taken  into  account  in  com- 
puting the  value.  An  item  they  would  claim  for  would  be  interest  on 
capital  during  construction.  All  tramway  companies  were  authorised 
to  pay  interest  during  construction,  and  therefore  they  must  provide  for 
that.  There  was  also  the  cost  of  raising  capital,  which  was  a  necessary 
item  in  the  account.  The  principle  of  that  claim  was  founded  upon  the 
National  Telephone  Co.'s  case.  With  regard  to  the  light  railway,  the 
purpose  of  which  was  to  link  up  the  railway  systems  of  Devonport  and 
Plymouth,  the  problem  was  to  value  that  light  railway  on  the  basis  of 
its  fair  market  value  as  a  going  concern.  It  would  be  rmf air  to  value  the 
undertaking  as  it  stood  that  day  ;  they  must  take  into  account  its  poten- 
tialities. Parliament  authorised  his  clients  to  be  the  persons  to  make  the 
link,  and  the  undertaking  which  they  had  to  sell  was  an  undertaking 
which  was  essential  to  through  running,  No  complete  system  could  be 
inaugurated  without  dealing  with  them,  and  he  thought  it  was  not  an 
unfair  way  to  look  at  it  thit  that  concern  was  undoubtedly  about  to 
become  a  going  concern.  His  submission  would  be  th.it,  through  running 
being  the  potentiality  of  that  undertaking,  a  potentiality  on  the  eve  of 
realisation,  the  value  of  it  was  that  at  which  it  stood  whenever  it  wns  put 
into  operation,  the  immediate  result  being  very  largely  increased  draw- 
ings both  on  the  Plymouth  and  on  the  Devonport  side. 

Mr.  Steihen  Sellox,  M.Inst.C.E.,  stated  that  he  had  valued  the 
tramways.  He  estimated  the  value  of  the  rails  on  Oct.  2  at  £13. 14s. per 
ton.  The  excavation  worlc  was  permanent,  and  did  not  depreciate  in 
value.  It  remained  for  all  time.  The  concrete  used  was  of  a  very  high 
quality,  and  that  also  had  a  perpetual  life.  He  estimated  the  value  of 
the  permanent  wav  at  £G0,1()1.  Other  values  he  gave  as  follow  :  Over- 
head equipment  £4,939,  cables  £4,729,  ducts  £2,784,  manholes  £436, 
■  Milehouse  depot  buildings  and  overhead  equipment  in  approach  road, 
yard  and  sheds  £8,827.  He  was  of  opinion  that  the  trolly  wir(^  would 
have  to  be  renewed  during  the  next  year  or  two.  The  value  of  thc^  land 
at  the  Milehouse  depot  was  £2,571.  There  were  33  cars  and  there  was 
also  certain  other  rolling  stock,  the  price  of  which  had  been  agreed.  All 
the  cars  were  in  good  condition,  and  he  estimated  their  total  present 
value  at  £21 ,545.  The  company  had  spent  £10,337  on  road  improvement 
works.  Under  the  head  of  "  Alterations  to  ])ipcs,  wires,  &c.,"  witness 
pointed  out  that  in  laying  a  permanent  way  a  number  of  sewers,  pij)es 
and  wires  were  encountered,  and  had  frequently  to  be  re-laid  and  read- 
justed. In  respect  of  work  of  that  kind  the  following  payments  were 
made  bv  the  company  :  Devonport  Gas  &  Coke  Co.  £743,  Devonport 
Water  Co.  £932,  Postmaster-General  £71,  National  Telephone  Co.  £18, 
and  Great  Western  Railway  Co.  £65.  The  company  also  made  payments 
to  the  Corporation  in  respect  of  the  Corporation's  inspection  of  the  com- 
pany's work.  It  was  the  practice  in  obtaining  powers  for  the  construct  ion 
of  a  tramway  to  take  power  to  pay  interest  during  construction.  The 
claim  in  respect  of  that  item  was  .£8,000,  and  he  considered  that  claim 
for  interest  during  construction  proper.  The  new  value  of  the  under- 
taking was  £165,875.  A  fair  figure  for  legal  and  Parliamentary  expenses 
by  the  promoters  of  the  system  would  be  £5,000.  The  actual  sum  paid 
to  the  Parliamentary  solicitor  was  roughly  £1,858.  Under  the  agree- 
ment which  set  up  the  present  arbitration  the  third  article  gave  the  com- 
pany the  right  to  such  a  sum  as  would  be  equal  to  the  aggregate  amount 
they  might  be  expected  to  earn  between  Oct.  2,  1915,  and  Aug.  12,  1919. 
The  principle  upon  which  he  had  proceeded  had  been  to  go  as  far  back 
in  realisation  as  he  had  to  go  forward  in  antici])ation.  During  the  lirst 
year  or  two  after  the  tramway  was  opened  it  did  reasonably  well.  In 
later  times  there  had  been  a  continual  upward  tendency  in  receipts.  He 
put  in  a  table  showing  profits  from  1912  to  Oct.  1,  1915,  and  estimated 
progress  from  Oct.  2,  1915.  to  Aug.  12,  1919.  For  1912  the  car-mileage 
was  687,791  and  profit  £5,500,  for  1913  the  car-mileage  was  703,061  and 
profit  £6,079,  for  1914  the  car-mileage  was  749,900  and  profit  £5,966.  for 
1915  (to  Oct.  I)  the  car-mileage  was  581,730  and  profit  £8,624.     From 


Oct.  2  to  Dec.  31,  1915,  the  car-mileagp  wa-  10.'>.«72  srjd  profit  £3.714, 

for  1916  thp  car-mileage  wa.s  812. ^'' 

mileage  was  848,.586  and  profit   ii- 

884,178  and  profit  £21,164,  and  for  1919  do  Aug.  1 . 

564,461    and  profit   £14,832.      The  total  profi'- 

Aug.  12,  1919,  was  £74,(K)?  ;  deducting  for  lo 

tionalcars,  £.300,  anrj  depreciation  Oct.  2,  191.'^,  1/ 

leaving  £68.576.      In  Devony»ort  there  had  \.au  . 

in  activity  in  recf-nt  times.     This  year  there  had  I  •: 

population.     During  the  continuance  of  a  stat«  '  ;   .  f 

Devmport  would  be  maintained,  and  that  activity  n  f 

after  the  cessation  of  hostilities.     They  could  he  '    • 

increase  in  tramway  traffic  consequent  uf>on  war  ' 

.-\t  this  point  a  consultation  took  pla<  <■  I  ■  a 

to  arriving  at  a  settlement  of  some  of  th'-  i'  ■  n 

then  informed  the  arbitrator  that  for  the  .Miieiioi  I 

land  the  Corporation  had  ageed  to  pay  £9,. !>fJ<J.     '1;      .... 
the  company  was  £1 1 ,2 1 1.     The  claim  by  the  company  for 
ments  was  £10,337,  and  they  had  agreed  on  £10,0(XJ."    As  t-, 
tions  to  pipas,  wires,  &:c.,  payments  to  a  series  of  compani'-*  '' 

Postmaster-General,  £1,8.30  had  been  agreed  on,  as  h  "  r.e  .-^um  of 

£1.334  in  regard  to  the  payments  to  Devonport  Cor;  It  wa« 

possible  that  they  might  be  able  later  on  to  eliminate  other  smaller  itenw. 

In  cross-examination  by  Mr.  Lloyd,  K.C,  Mr.  Sellon  admitted  that 
in  its  early  years  the  company  had  been  subject  to  considerable  upe  and 
downs.     From  1904  to  1910  the  net  result  was  a  drop  of  a  i- 

siderable  number  of  passengers,  partly  attributable  to  the  s^'  f 

the  leased  line.     The  tcamways  depended  very  largely  upf-n  tl  y 

of  Devonport  Dockyard.     In  1911  there  was  an  increa.se  of  7'    .  u 

1913  there  was  an  increase  of  1.50,000,  and  in  1914  an  increase  of  600,000 
passengers.  In  1914  the  company  was  just  recovering  from  a  condition 
of  management  which  was  not  satisfactory'.  The  fact  that  the  profita 
jumped  from  about  £6,000  to  £12,3.J8  in  1915  was  not  an  extraordinary 
thing  in  the  history  of  a  tramway  ;  the  profits  were  due  to  the  war,  and 
their  whole  claim  was  based  upon  that,  and  they  a-ssumed  that  it  wa£  not 
only  going  to  continue,  but  to  increase.  In  regard  to  the  price  paid  for 
electrical  energy,  witness  thought  that  the  Corporation  of  Plvmouth,  now 
that  they  were  going  to  supply  their  own  undert  iking,  would  supply 
electricity  much  cheaper  than  they  did  at  present.  As  to  the  Ught 
railway,  he  based  his  claim  on  the  assumption  that  there  would  be  through 
running  immcdiitely.  He  agreed  t  hat  from  a  mileage  basis  the  valud 
of  the'^light  railway  was  practically  nil.  He  had  assigned  for  191G 
£5,081  to  be  added  as  additional  earnings  in  consequence  of  throngh 
running  ;  that  sum  was  arrived  at  by  taking  Ud.  per  cir-mile  run.  He 
assumed  th:t  every  car  from  Devonport  would  run  into  Plymouth.  The 
iJd.  was  a  figure  he  had  arrived  at  after  having  consideruble  experience 
of  the  same  conditions  that  accrued  here.  He  would  not  be  surprised 
to  hear  that  the  l.\d.  fares  were  onlv  14-6  per  cent,  of  the  whole.  He 
had  valued  the  light  railway  at  £20,000.  He  thought  the  owners  of  the 
Devonport  tramwavs  woiUd  be  only  too  glad  as  a  business  proposition 
to  give  him  £20,000. 

The  hearing  had  not  concluded  when  we  went  to  press. 


Wireless  Apparatus  in  Territorial  Waters. 

At  East  Ham  Police  Coiu-t  on  Saturday.  Jakob  \eenhoven,  a  Dutch 
subject,  captain  of  the  s.s.  "  Rocpat,"  was  charged  on  a  warrant  with 
using  on  board  wi  eless  telegraphy  in  territorial  waters. 

Mr.  A.  F.  RowE  (for  the  Di—ctor  of  Public  Prosecutions!  s;\id  defendant 
was  liable  to  a  penalty  of  £iv»  and  to  have  his  wirel  -  i- 

fiscated      Defendant  was  proceeding  from  the  Dutch  ,         ■  » 

creneral  cargo  to  London.  The  ship  had  called  at  Deal  and  was  going 
round  the  North  Foreland,  up  the  mouth  of  the  Thames,  on  the  morning 
of  Nov  5  On  that  morning  a  naval  officer  at  the  Xavj'  office  at  Rams- 
gate  heard  the  s.s.  ■  Roepat  "  calling  on  her  wireless  Schevemngon. 
She  was  heard  caUing  up  the  town  from  S  o'clock  until  S:3.->.  when  a 
message  was  sent  in  Dutch,  which  when  translated  into  I.  '  : 

"Arrived  safely  at  Deal.     At  London  to-night.     Heart;  - 

Kee.s  "  There  was  no  o\-idence  that  it  wa.*  anything  but  a  i>ertet'tly 
innocent  message,  but  it  was  well  kno^^^l  that  dancorous  c».mimunicatioivs 
might  be  wrapped  up  in  seemingly  innocent  messages.  The  calls  were 
ven-  loud  and  were  interferins  wit  li  Admiralty  wireless  ctm 

Mr   0   H   Cl\rkson  (for  defendant)  tendennl  his  full  a; 
Court  and  to  the  Admiralty.     It  was  customary  when  the 
was  Ml  territorial  waters  before  for  the  Admiralty  to  advisi^  ti  r 

when  it  was  necessary  to  disconnect  his  ^vireJess.  On  this  occasion  ho 
had  no  instructions.'  and  he  thought  that  untd  ho  "•7'^^  »b°»« 
instructions  he  was  entitled  to  make  use  of  1"^  «;;'''^'^^^  Jo'T  £«?.; 

The  Court  imposed  the  ma.ximum  ponaUy  of  tlO  with  t-.  -*•  cosus 


Brown  v.  Lambeth  (London  Borough  Council. 

A  Divisional  Court  (Avory  and  Lush.  J.J.)  recently  lu-.ml  an  anrral  hy 
plaintiff  aeainst  a  juil-ment  of  th-  Uunboth  (. ounty  I  ourt  lUsr 
action  for  danui^e    to  his  taxicab  alleged  to  l>o  due  to  cWenda..;^^.  -.- 
tence        t  appeared  that  at  about  11  p.m    on  Jan.  6  last  plaintiff  was 
driving  his  cab  alons  a  street  in  Umbeth  when  it  came  into  colhsio.yMth 

"e  u^e  in  the  middle  of  the  road  and  wa.  damaged      llaintitf  allege. 

hat  the  accident  happened  owing  to  the  negligence  of  defendants  m  not 

lltiK.  the    efuU.  ^Evidence  was  given  that  the  refuge  was  generallv 

S    ed^bv  an  a  caught,  but  owing  to  the  ^ice  regulations  the  light  had 
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been  darkened,  but  plaintiff  alleged  that  it  was  out  altogether  and  a 
constable  said  it  was  out  aft«r  the  accident.  The  lamp  was  supplied  with 
electric  current  and  maintained  by  a  company  for  defendants,  and  there 
was  no  evidence  that  it  was  defective.  The'  County  Court  .Judge  held 
there  was  no  evidence  of  negligence  either  by  the  cornpany  or  by  defend- 
ants in  the  management  of  the  lamp  :  he  "also  found  that  the  general 
lighting  of  the  place  was  adequate  and  reasonable  having  regard  to  the 
police  regulations,  and  that  the  general  darkening  of  the  street,  the  speed 
of  the  cab,  and  the  fact  that  this  particular  lamp  was  out,  all  contributed 
to  the  accident.     On  these  facts  he  gave  judgment  for  defendants. 

Plaintiff  appealed  on  the  ground  that  the  County  Court  .Judge  was 
wrong  in  holding  that  there  was  no  evidence  of  negUgence  and  in  holding 
that  the  onus  of  proving  negligence  was  on  plaintiff.  It  was  also  con- 
tended that  the  judge  had  been  wrong  in  law  in  refusing  to  let  him  give 
evidence  that  the  lamp  was  defective.  It  was  argued  that  when  once  it 
was  proved  that  the  lamp  was  usually  lit  and  was  out  at  the  time  of  the 
accident  it  was  a  case  of  "  res  ipsa  loquitur."  Evidence  of  this  was  not 
allowed. 

The  appeal  was  dismissed,  as  the  Court  held  it  was  not  necessary  to 
decide  whether  the  fact  that  any  particular  lamp  was  out  after  dark  was 
of  itself  evidence  of  negligence  by  the  local  authority.  On  the  facts  the 
C^ounty  Court  .Judge  had  had  evidence  to  justify  him  in  saying  that  the 
fact  that  that  lamj)  was  out  at  that  time  was  not  due  to  any  negligence 
on  the  part  of  defendants  or  of  the  lighting  compiny. 


Light  Electric  Motor  Co.  v.  M.  Rosen. 

At  the  City  of  Ijondon  Court  last  week,  before  his  Honour  Judge 
Atherlcy  Jones,  K.('.,  plaintiffs  sued  defendant  for  £10,  or  the  delivery 
up  of  an  electric  motor  brush  and  braok(;t  stand  let  on  hire  to  one  Sigmund 
Hockman.  For  plaintiffs  it  was  said  that  Hockman  entered  into  an 
arrangement  for  the  hire  of  an  electrically-driven  brush.  It  was  after- 
wards found  that  defendant  had  taken  possession  of  the  business  and 
was  using  the  machine. 

Defendant  pleaded  that  he  bought  the  business  and  the  brush  from 
Hockman. 

Judgment  was  entered  for  plaintiffs  for  £4.  10s.,  with  costs  ;  <>r  for 
the  return  of  the  brush. 


Workmen's  Compensation, 

Jn  the  City  of  London  Court  recently,  Arthur  Motlev,  electrician. 
Bought  to  obtain  from  the  Ocean  Accident  &  (Juarantee  Corjin.  damages 
for  the  loss  f)f  a  portion  of  one  of  his  logs.  Motley  had  been  emi)loved  bv 
a  firm  who  had  gone  bankrupt,  and  therefore  proceedings  were  brouKht 
against  the  insurance  company.  The  accident  occurred  on  Feb.  27,  1911, 
and  plaintiff  was  given  £1  a  we(^k.  In  October,  1014.  the  insurance  com- 
pany  providofl  him  with  a  wooden  leg,  and  they  now  asked  that  the  £1 
might  be  reduced  to  lOs.  a  week.  Eventually  the  parties  agreed  to  the 
payment  of  £340,  wltli  £(i()  for  costs. 


Pembroke  Urban  Council  v.  Diesel  Engine  Co. 

In  the  King's  lietuh  Division  (Dublin)  on  Friday  Mr.  Justice  Kenny 
granted  the;  apj)lication  .)f  i)laintiffs  for  lilx-rty  to  issue  and  serve  a  writ 
of  summons  out  of  the  jurlsdletlon  u|K)n  defendants,  whose  n-gistered 
ofllices  are  at  .\ldwyeh.  binddu.  Defendants  had  contracted  to  suppiv 
l)lairitlffs  with  a  ISO  kw.  Diesel  d.e.  (220-2.")0  volts)  tandenj 
generatr)r  set,  together  with  all  nccessoiies.  ineludinn  cable  eonneetions 
and  switchboard  alterations,  \c.  The  contract  was  made  in  .January. 
i!li:{.  for  an  inclusive  price  of  £2,977.  Tho  engine  was  crcctc<i.  but 
l)lalntiffH  found  that  it  was  defective  in  conHtniction  and  design,  that  it 
had  failed  in  coinpiy  with  the  warranty,  and  ha<l  <(impletely  broken 
down.  The  defendant  (ofn|)any  was  n<<w  in  voluntary  li(|uldat imi  jmuI 
Sir  William  H.  I'ent  had  heen  a|ipolnted  li(|uidator.  No  steps  Irid  l>een 
taken  by  defemlanls  to  remedy  .he  defects  in  the  engine,  which  in  its 
j)rcsent  condition  was  utterly  UHelcss  to  plaintiffs.  I'laintlffs  cliinied 
damages  for  broach  of  contract. 


Re  County  of  Durham  Electrical  Power  Distribution  Co.    Ltd.^ 

On  'fuesday  Mr.  .Inslice  S:irgant  heard  a  petition  f<ir  the  Hnnction  of 
the  Court  to  ronlirni  a  reduetion  of  tho  capital  of  this  comp.iny. 

It  was  stated  by  cousel  in  supjM)rt  of  the  ]wtition  that  the  scheme 
was  to  reduce  the  ca]>ital  from  £.">00.fMM).  divided  into  U)0.<KM)  shnros  of 
£r)  each,  to  f.lOO.IKM)  in  £1  shares,  the  reduction  to  l>e  effected  by  can- 
celling ca]>ltal  loss  or  imrt'im-sented  l)y  available  ansets  to  th<'  extent  of 
£.")  per  share,  and  by  sub dividinii  each  £!{  share  in  three  £1  shire-..  The 
loss  of  assets  amounted  to  £207.(MM).  of  which  it  was  pri>|v>fio<i  to  writ«> 
off  £200.000.  There  hid  lM>en  a  depreciation  of  £;W.(HK)  in  the  vntuo  ..f 
tho  company's  investments,  which  wore  of  tho  value  of  £282.00<i.  The 
Itrincipal  rea.son  for  thu  loss  of  assets  was  a  chant;*'  in  the  inrthod  of 
generating  and  distiibuling  power  .since  the  company  wa«  incorporate*! 
in  IS!)!).  At  tiiat  time  it  was  the  lunetiio  to  use  a  numlNT  of  sninll 
jiower  stations,  l»ut  now  it  was  considered  the  Ix-ttor  way  t<»  U!«e  one  jarpe 
central  station.  The  company  hiid  recognised  this,  and  had  entered 
into  an  arrangement  with  the  Xewca.ttleon-Tyne  Company,  the  result 
of  which  wa.s  t(»  render  a  large  pro)Mirtion  of  their  xtations  wmmercially 
iiHcless.     Nt)  dividend  hiid  lM<en  )>aid  or.  the  onlinnry  nharc*  since  1JH)7. 

In  the  result  his  lordship  smctloned  .he  re<luction. 


Re  "Z  "'  Electric  Lamp  Mfg  Co.  iLtd.)— On  Tuesday  ilr.  Justice 
Afitburj-  sanctioiK-'i  a  petition  for  confirming  the  reduction  of  the  capital 
from  £i5<i,tXKJ  to  £1.5  000.  It  was  stated  that  the  chief  loss  of  the  com- 
pany waB  in  relation  to  the  value  of  the  patent  which  the  company  owned. 


PARLIAMENTARY  INTELLIGENCE. 


ELECTRICITY   SUPPLY   CHARGES. 

In  the  House  of  Commons  recently  the  President  of  the  Board  of  Trade 
was  asked  whether  he  was  aware  that  the  Metropolitan  Electric  Supply 
Co.  had  circulated  a  notice  to  its  customers  that  in  future  an  entirely  new 
minimum  quarterly  charge  of  1.3s.  4d.  for  the  supplj-  of  electricity  would 
be  imjKisecl :  and,  inasmuch  as  its  customers  do  not  always  consume 
138.  4d.  worth  of  electricity  in  the  quarter,  would  he  take  steps  to  prevent 
that  encouragement  of  extravagance  in  the  consumption  of  electricity 
for  the  Ix-nefit  of  dividends  at  a  time  of  national  crLsis,  when  economy  was 
essential. 

In  reply,  Mr.  RcxciMVN  said  he  had  seen  a  copy  of  the  notice  referred 
to.  The  company  were  within  their  rights  in  issuing  the  notice,  as  the 
Orders  under  which  they  supplied  electricity,  and  which  were  confirmed 
by  I'arUament.  authorised  the  company  to  make  a  minimum  charge  of 
l:}8.  4<l.  jier  (|uarter.  Tho  provision  was  one  which  was  quite  commonly 
inscrtotl  in  Orders.  Electric  supply  bodies,  whether  local  authorities  or 
comj)anles.  were  under  the  obligation  to  maintain  a  general  sujiply 
sufficient  for  tiie  use  of  all  consumers,  and  the  object  of  the  provision  was 
to  ensure  to  them  a  reasonable  return  for  the  expenditure  involved. 


Military  Inventions. — In  reply  to  a  question  in  the  House  of  Com- 
last  week.  Dr.  .Macnamara  stated  that  the  Board  of  Inventions  had 
received  proposals  from  some  8,000  Inventors,  many  of  whom  had  sent 
in  several  different  projwsals.  The  proportion  of  possibly  useful  inven- 
tions was  small. 

Patents  and  Designs  Act  (Partial  Suspension)  BiU. — On  the 

loth  Inst,  this  Bill,  for  the  suspension  of  th'->  operation  of  sec.  27  of  the 
Patents  and  Designs  Act,  1007,  during  the  continuance  of  the  present  war 
and  for  six  months  thereafter,  was  presented  by  Mr.  Prrtyman,  and  read  a 
first  time. 


BANKRUPTCIES,  LIQUIDATIONS,  &c. 

The  |iubiie  ex;i,inniation  of  J.  \V.  Dewhurst,  electrical  engineer,  52, 
Xorth  Endroad,  West  Kensington,  London,  \V.,  will  take  place  on 
Dec.  8,  at  B.ankruptcy-buildings,  London,  W.C. 

Claims ji2.T.inst  (Jeo.  J.  T.  J.  Parfitt,  consultmgelectric.il  engineer.  11, 
Priorv-road,  Keynsham,  are  to  be  sent  by  Nov.  23  to  Mr.  C.  H.  King, 
26,  Baldwin-street,  Bristol. 

A  first  dividend  of  2s.  6d.  will  be  payable  on  Nov.  22  at  30,  Jklosley- 
strcet,  Xewcastle-on-T\Tie.  to  creditors  of  Arthur  ¥.  Hawdon,  elec- 
trical engineer.  Yetholm,  Eimfield-gardens,  CJosforth. 

A  lirst  and  final  dividend  of  4s.  Gd.  will  b3  payable  on  Xov.  24  at 
24.  Bond-stn'ct.  Ix^eds.  to  creditors  of  Tom  .\rthur  Flather.  electrical 
engineer,  lately  tra<ling  at  Park  Electrical  Works,  .Speedwell-street, 
I./ocds. 

A  meeting  to  receive  an  account  of  the  winding-up  of  the  "  Dae  " 
Accuimdator  S\iid.  (Ltd.)  will  be  held  at  tho  offices  of  Messrs. 
Cluintrey,  Chantrey  &  Co.,  (51  and  62,  Lmcoln's  Inn-tields,  London, 
W.C,  (m  Dec.  (>. 

\  meeting  to  receive  an  account  of  tho  winding-up  of  the  Central 
Wirrlejw  Co.  (Ltd.)  will  be  held  at  45,  Newhall-street,  Birmingbatn, 
(m  Dee.  1.3. 


1 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Aberdeen.— The  Electricity  Comniittce  is  considering  the  question 
of  extrnsi'ins  of  the  generating  phint  rendered  necessary  by  the 
increr.sing  dem.-'.nd  for  electric  current. 

AUoa.— The  (\iuncil  jiroposc  to  niise  a  loan  of  £950  for  extea^ion< 
of  the  electric  supply  department. 

Bac'ip.— It  is  projxjsefl  to  e.\tend  tho  electric  supply  cables  so  r-s 
to  )^ive  a  mipply  of  current  to  New  Hey  .Mill  for  jxiwer  and  lighting. 

Applications  for  a  i>ower  supply  to  Albion  .Mills,  and  on  behalf  of  a 
proposed  nuiiiif  ion<«  factory,  for  .i  free  cable  connection  to  supply  upto 
•iO  M.r.  have  I,,.,.],  referred  t.i  a  sub-committiH'. 

Barnsley.— At  the  meeting  of  the  Corjwration  last  week  tenders 
ring  to  £1,110)  for  extensions  of  the  electricitv  works  were 
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Bradford. — The  Electricity  Committee  recently  decided  to  give 
supplies  of  electrical  energy  to  Messrs.  Croft  &  Perkins  and  Thwnites 
Bros.,  and  negotiations  are  proceeding  for  a  temporary  supply  of 
electricity  to  the  Yorkshire  Electric  Power  Co. 

Darlington. — The  Council  recently  decided  to  r-pply  to  the  L.G. 
Board  for  sanction  to  borrow  £10,800  for  new  generating  })iftnt. 

Aid.  Starmer  moved  the  adoption  of  the  minutes  of  the  Electricity 
Committee,  which  included  a  recommendation  that  application  bo  made 
to  the  L.G.  Board  for  sanction  to  borrow  £2,800  for  coal-handling  plant. 
The  capital  and  maintenance  charges  would  be  about  £300  per  annum, 
and  it  was  estimated  there  wpuld  be  a  saving  on  labour  of  about  £420, 
leaving  a  net  saving  of  about  £120.  It  was  recommended  that,  subject 
to  the  engineer's  report  and  the  receipt  of  a  certificate  from  the  Ministry 
of  Munitions,  one  of  the  two  tenders  submitted  for  the  supply  of  a 
.3,000  kw.  turbo-alternator,  and  also  that  under  the  same  conditions  a 
tender  for  condensing  plant,  be  accepted.  Aid.  Starmer  explained  that, 
in  addition  to  the  above  loans,  there  was  one  of  £2,000  for  cables  and 
switchgear,  which  would  make  the  total  £15,600.  The  3.000  kw.  gene- 
rating set  ordered  last  year,  which  they  expected  would  have  been  ready 
in  September,  would  probably  not  be  working  until  the  end  of  the  year. 
They  had  entered  into  an  agreement  to  supply  the  North-Eastern  Rail- 
way Co.  with  1,100  kw.,  plus  600  kw.  for  the  shell  factory,  and  the 
Government  were  also  asking  for  additional  work  to  be  done  in  Darling- 
ton, which  meant  another  800  kw.  A  further  200  kw.  would  be  required 
for  small  increases  and  400  kw.  for  Messrs.  Summerson's  works.  They 
had,  therefore,  no  other  alternative  to  the  suggestion  of  the  Committee  ; 
if  they  had  the  slightest  breakdown  they  would  be  in  difficulties,  and  it 
was  essential  that  the  new  set  should  be  ordered  at  once. 

Dunfermline. — The  District  Committee  has  authorised  the  Fife 
Electric  Power  Co.  to  extend  their  electric  supply  cables  to  the  village 
of  Halbeath. 

Edinburgh. — The  Electric  Light  Committee  recommend  the 
Coimcil  to  approve  estimates  of  £24,000  to  £25,000  for  the  sea  woter 
plant  for  the  Portobello  power  station. 

Gravesend. — The  electrical  engineer  (Mr.  C.  F.  Mclnnes)  reports 
that  it  will  be  necessary  to  apply  to  the  L.G.  Board  for  sanction  to  a 
further  loan  of  £1,500  for  main  extensions  and  £1,000  for  house 
services  for  the  next  two  years.  The  matter  has,  however,  been 
postponed. 

Hackney  (London). — The  applic?.tion  to  the  L.C.C.  for  sanction  to 
borrow  £2,950  for  house  services  to  March  31  last  has  been  amended, 
as  the  actua.1  expenditure  for  the  period  'W^.s  £3,031. 

The  Establishment  Committee  recommends  the  Council  to  pay  a 
bonus  of  2s.  per  week  to  the  ordinary  pay  of  all  workmen  on  the  weekly 
pay  roll  of  the  electricity  and  refuse  destructor  undertakings. 

Mr.  H.  G.  Barraclough,  generating  engineer,  has  resigned  his  appoint- 
ment. 

Manchester. — The  L.G.  Board,  in  their  reply  to  the  objections  of 
the  Manchester  Ratepayers'  Association  to  the  Electricity  Com- 
mittee's scheme  for  the  erection  of  new  electricity  works  at  Ba.rton, 
state  that  they  are  satisfied  the  Council  have  proper  grounds  for  pro- 
ceeding with  the  full  .scheme  at  the  present  time,  and  they  are  not 
prepared  to  intervene  further  m  the  matter. 

Walsall. — Mains  are  to  be  extended  at  a  cost  of  £150  to  give  a 
supply  of  electric  current  to  some  manufacturers 

Terms  have  been  agreed  with  the  South  Staffordshire  Tramways 
(lessee)  Co.  as  to  the  price  to  be  paid  for  electrical  energy  supplied  to  them 
by  the  Corporation  for  traction  purposes  as  from  Jan.  1  last. 

GENERAL. 

Ballater. — Aberdeenshire  County  Council  have  authorised  Duncan 
Electricity  Supply  Co.  to  erect  overhead  m8,ins  for  supplying  elec- 
tricity to  the  Darroch  Learg,  Ballater. 

Barnes. — The  statement  of  the  electricity  department  for  the 
quarter  ended  Sept.  30  shows  that  1,105  private  lamps  had  been  con- 
nected, and  that  the  total  costs  per  unit  was  r41d.,  compared  with 
riOd.  for  the  corresponding  period  last  year.  The  receipts  were 
£3,144.  13s.  3d.,  against  £3,265.  Is.  5d.,  and  the  expenditure  was 
£3,097.  I6s.  Id.,  against  £2,771.  7s.  8d. 

Blackburn. — The  Corporation  have  decided  it  must  retain  the 
services  of  men  in  the  a,nd  gas  electricity  works.     These  number  100, 
and  there  are  29  other  employes  of  military  age  considered  indispen- 
sable. 

Farnham. — As  the  Famham  Gas  &  Electricity  Co.  has  failed  to 
give  a  supply  of  electrical  energy  within  Hale  Ward,  the  Hale  Light- 
ing Committee  has  been  authorised  to  expend  a  sum  not  exceeding 
£50  in  obtaining  technical  and  legal  advice  as  to  the  advisability  of 
powers  being  sought  by  the  Council  to  enable  them  to  supply  elec- 
tricity within  the  district. 


Ilford. — At  la.st  week's  meeting  of  the  Coancil  it  wa«  reported  that 
the  L.G.  Board  had  refused  'o  sanction  the  borrowing  of  £870  for 
the  erection  of  an  engine  room  at  the  rcUifVi  n  it. 

The  Electricity  Committee  reported  that  they  .  .    .-'jcted  the  Clerk 

to  ask  the  Hoard  to  roceivo  a  deputation  ujkjii  the  nubji-'-t,  but  au  the 
result  of  a  discussion  the  Council  decided  to  defray  the  c^xjt  out  of  the 
electricity  reserve  for  the  present,  and  the  Committee  wan  rt^quMrted 
to  bring  up  the  question  of  equipment  at  the  fi  "  -it. 

The  electrical  engineer  (Mr.  A.  H.  Shawj  ha.s  h  ,.,7t 

upon  the  cost  of  fitting  producer  gas  to  one  of  the  tx>iler»  at  tho  work*, 
and  the  estimated  saving  and  advantage  (if  any)  to  be  obtained  therefrom. 

The  recently  dehvered  electric  coal  wagon  has  been  found  to  be  nhort 
of  the  specified  capacit\%  and  was  returned  to  the  makern  for  rectification. 

Manchester. — Councillor  Dagnall  has  been  re-elected  chairmen  p-nd 
Alderman  Walker  vice-chairman  of  the  Electricity  Committee. 
Alderman  Bowes  and  Alderman  Chapman  are  respectively  chairman 
and  vice-chairman  of  the  Tramways  Committee. 

Otley. — The  Urban  Council  have  unanimou.sly  decided  to  support 
the  proposed  application  of  the  Electrical  Distribution  of  Yorkshire 
(Ltd.)foraprovisionale'cc  ric  lighting  order  for  Otlej-. 

The  Council  arc  to  have  power  to  purchase  the  concern  at  the  end  of  21 
years,  and  thenceforward  at  recurring  periods  of  seven  years  up  to  42 
years,  at  which  date  the  Council's  powers  of  purchase  under  the  Elect 'i'' 
Lighting  Acts  should  take  effect. 

Portrush. — The  Board  of  Trade  have  approved  the  site  selected 

by  the  Council  for  an  electricity  generating  station. 

Provisional  Order  Transfers. — The  Board  of  Trade  have  extended 
for  one  year  from  Jan.  30,  1916,  the  time  for  making  the  transfers 
authorised  by  sec.  5  of  the  Bradford-on-Avon  Electric  Lighting  Order, 
1914,  and  by  sec.  5  of  the  Warminster  Electric  Lighting  Order,  1914. 

Rhyl. — The  Council  are  now  supplying  electrical  energ\  to  Kinmel 

camp. 

At  the  last  meeting  reference  was  made  to  the  failure  of  the  wcod 
trougliing  in  certain  streets,  and  the  chairman  of  the  Electricity  Com- 
mittee (Mr.  T.  D.  Jones)  said  that,  to  be  quite  on  the  .safe  side  so  fir  as 
cable  faults  were  concerned,  they  would  have  to  replace  all  wooden 
troughing  with  earthenware  troughing,  and  money  would  have  to  be  pro- 
vided next  year  for  that  purpose. 

SheHield. — The  new  Lord  Mayor  (Coimcillor  Warlow)  is  an  engineer 
and  at  the  meeting  of  the  Corporation  last  week,  in  returning  thanks 
for  his  election,  he  referred  to  the  huge  dimensions  of  the  work  of  the 
Council,  which  in  normal  times  employed  nearly  9,000  persons. 

He  said  his  experience  as  an  engineer  had  caused  him  to  take  a  speoi*il 
interest  in  the  electric  supply  department,  which  had  made  venk-  rapid 
progress  during  the  past  three  or  four  years,  and  in  the  present  crisis  wjs 
of  untold  value  to  manufacturers  of  war  material.  The  amount  of  current 
supplied  had  increased  from  16,902,360  units  in  1912  to  44,874.342  units 
in  the  past  year,  and  the  gross  revenue  had  gone  up  from  £96,868  to 
£184,658.  He  looked  forward  to  a  considerable  further  increase  in  thd 
business  of  the  department. 

Shoreditch  (London). — The  Borough  Council  has  received  the 
L.C.C.'s  sanction  to  borrow  £1,500  for  the  electricity  undertaking. 

Shrewsbury. — Ald.T.  P.  Deaiiin,  chairman  of  the  Electric  Lighting 
Committee,  has  been  elected  Mayor  for  the  current  year. 

Stoke-upon-Trent. — At  the  last  meeting  of  the  Coimcil  a  report 
was  presented  on  the  question  of  the  proposed  agreement  with  the 
Potteries  Electric  Traction  Co.  for  the  extension  of  the  company's 
lease  from  1932  to  1940  and  for  other  purposes. 

The  Special  Committee  had  suggested  certain  amendments,  including 
the  insertion  of  clauses  reserving  to  the  Counc";  power  to  require  the 
company  to  put  into  operation  ^il.  stages  over  the  whole  or  part  of  the 
system,  and  that  if  it  became  necessary  to  provide  additional  generating 
plant  the  company  should,  instead  of  installing  fresh  plant,  take  the 
additional  energy  from  the  Corporation  upon  terms  to  Ik-  agree<l. 

The  proposed  amendments  had  been  submitted  to  the  ompany.  who 
had  intimated  that  the  terms  were  so  many  and  so  serious  that  the 
directors  • -ere  of  opmion  thai  it  was  impossible  for  the  company  to  carr>- 
out  the  original  proposals  and  suggesting  a  conference  between  the  parties. 

The  Committee,  therefore,  recommended  thut  the  question  of  ontenns; 
into  the  agreement  be  deferred  for  the  present,  the  Towni  Clerk  to  inform 
the  company  that  in  the  event  of  the  Council  considermg  a  conference 
desirable,  notice  would  be  given  later. 

The  recommendation  was  adopted. 

Swinton  and  Pendlebury.-At  the  last  meeting  of  the  CouncU  it 
was  reported  that  the  agreement  with  the  Lancashire  Electric  Power 
Co.  for  a  bulk  supply  of  electricity  was  for  live  years  from  ^ept.  I, 
1912,  with  a  proviso' that  the  period  could  be  extended  to  10  wars 

bv  agreement.  ,  ,,  .  ■>     ^-       •     iv.' 

'if  Inch  an  e.vten-ion  were  made,  there  would  be  a  reduction  m  the 
scale  of  maximum  demand  charges  from  the  date  of  the  e.xtension  of  the 
aereement  At  the  present  rate  of  consumption  the  amount  of  the  reduc- 
tion would  bo  about  £80  per  annum.  It  was,  therefore,  resolved  that 
stops  be  taken  to  extend  the  agreement. 
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Turton. — The  residents  of  Hanvood,  near  Bolton,  are  pleased  at 
the  pros])ect  of  electric  supply  being  introduced. 

At  the  recent  meeting  of  the  Council  it  was  reported  that  there  had  been 
several  applications  for  current  from  residents  at  Harwood,  and  it  was 
decided  to  approve  tlie  erection  of  an  overhead  cable,  which  was  esti- 
mated to  cost  about  £220. . 

lllllllillllllllllillllilliillllllllllllllllllllllli^ 

p  LIGHTrNG  &  POWER  NOTES. 

Plllllllillllll!lilllllllilllllll[l!llilllllllllllP^ 

Asylum  Lighting. — .'Southampton  Council  hasapjjlied  for  sanction 
to  borrow  their  share  (£6,346)  of  the  cost  of  providing  the  electrical 
plant  at  Park  Prewett  A-s^lum. 

Aylesbury. — At  the  last  meeting  of  the  Council  it  was  agreed  that 
the  charge  for  electric  current  to  the  Street  Lighting  Committee 
should  be  the  capital  charges  of  the  undertaking  so  far  as  they 
could  be  apportioned  to  street  lighting,  plus  the  actual  cost  of  pro- 
duction at  the  works. 

Coniston. —  Ulverston  Rural  Council  has  confirmed  a  recom- 
mendation from  the  High  Fumcss  Committee  that  the  electric  light- 
ing of  Coniston  should  not  proceed  until  the  Rural  Council  had  ap- 
proved the  places  in  which  the  poles  should  be  erected  in  that  village. 

Hospital  Lighting. — The  Metro])olitan  Asylums  Board  have 
a])pnn('(l  an  extnt  expenditure  of  £06.  (J.s.  od.  incurred  on  the  work 
of  altering  the  wiring,  &c.,  at  the  Park  and  Brook  Hospitals,  making 
the   otal  oo.st  £1,646.  9s.  5d. 

In  ^lessrs.  R.  Elliott  &  Co.'s  tender  for  the  extension  of  East  CliflF 
House  £6.10  was  jjrovided  for  the  electric  li<_'htin!X,  but  owing  to  the  in- 
crease in  the  cost  of  labour  and  material  the  architect  (in  submitting; 
tenders  from  siuulry  selected  firms)  stated  that  he  would  have  to  increase 
his  estimate  to  £1,050.  The  Works  Conuuittec  reports  that  the  increased 
estimate  has  been  justified  by  the  tenders  received,  the  amount  of  the 
lowest  satisfactory  tender  being  £1.07;"),  and  an  order  has  been  jjlaced 
through  the  main  contractor  for  the  execution  of  the  works  at  this 
amount. 

Lowestoft.— The  Electric  Su])ply  Connnittee  recently  submitted 
terms  to  Messrs.  Maconcchie  for  the  sup])ly  of  electric  current  to 
their  factory,  but  the  firm  are  unable  to  accept  them. 

Nuneaton. — The  Electricity  Committee  is  considering  a  scheme 
for  introducing  electric  lighting  into  some  new  small  property. 

The  electvic  1  engineer  has  been  authorised  to  carry  o\it  installations 
in  six  or  eight  houses  th.'Tiugh  a  loc;'l  cfintrnctor.  The  charge  to  con- 
siiniors  through  jMcpaynicnt  meters  will  be  .l^d.  per  unit,  the  ordinary 
rate  to  come  into  forci^  when  the  cost  of  the  installation  has  been  rejiaid. 

Tamworth. — The  retiring  mayor  (Mr.  F.  ('•.  Allton),  in  the  course 
of  v.n  address  on  the  work  of  the  Council  duruig  his  two  years  of 
office,  .said  he  did  not  think  anything  would  make  the  town  j)rogre8s 
more  than  the  adoption  of  electric  lighting. 
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Birmingham. — .An  accideiit  occurred  on  Friday  morning  (o  a 
tnuticiir  on  the  Lo/ells-{  Iravelly  Hill  route. 

The  car  was  jMOccediug  t<i  (Iravelly  Hill,  and  while  descending  the 
Nictorin-road  incline  it  c(ud(i  iu>t  be  pidled  up  at  the  Tgular  halt.  It 
pa.s8ed  the  curve  at  too  rupi<l  a  speed,  and  left  the  mils.  It  jimeeeded 
across  the  roadway  aiul  then  struck  a  lam|)  standard.  So  violent  was 
the  ini])aet  that  the  U|>|tei  di-ck  was  wrenched  i)lT  .mkI  the  passengers  were 
thrown  to  the  grountl.  The  body  of  the  ear  ran  a  few  yards  further 
alouj;  the  road  and  then  loi>ple<l  over  on  to  the  footpath.  One  ni.tn. 
named  I'Vedk.  >Smith,  was  killc<l  and  2.1  were  injured.  Of  the  latter, one 
has  sineu  died. 

The  iiupiest  on  the  two  persons  who  were  killed  as  the  result  of 
the  accident  was  o|M'ned  on  Tu(>sd  ly.  and  after  hearing  sonic  evidence 
it  was  adjourned  \uitil  the  2.")tli  iust. 

Mr.  I!.  II.  J)i(i<iNsox,  chief  engineer  of  the  tranuv  rtment,  said 

that  he  had  examined  the  car  as  it  lay  on  its  si<le,  lUiti  ■  .  .  .dl  the  rallies 
that  led  from  the  motor  to  the  nitignets  and  the  connc'ct ions  of  the  hand 
brakes.  They  were  all  ]ierfeetly  sound.  After  the  body  of  th.-  ear  hail 
lie.M)  r(>plaeed  on  its  wheels  he  lesteil  lioth  liand-tirakes. 
in  ord'M'.  It  was  towed  to  the  WiUou  ile|>ot.  and  on  th" 
down  a  gra  lienl  nuuh  more  severe  Ihui  that  in  \u- 
hand  luike  of  the  overtiirncd  car  wns  tested  and  it  not  only  kept  tnnt 
the  chain  between  the  two  can",  but  heljied  to  steidy  the  towii.g  car 
The  migni^lic  brake  wns  als(»  n]ipliotl  and  it  ])ulled  up  the  ear  nnd  the 
cir  in  front.      At  the  dejiot  the  c.ir  was  ful''  .\11  the  work- 

ing puts  were  foiuid  to  lie  sotuhI.      Hothtli.  wen- down: 

in  such  a  posit  ion  they  could  not  be  opi>ra(ed  ity  the  «irivrr.  When 
witness  first  examined  the  car  the  magnetic  broke  was  on  to  the  full. 
The  car  was  rc-whcclcd  on  tv'pt.  2  last.     It  was  in  use  the  day  previous  to 


hikI  found  th<-ni 


the  accident,  and  was  booked  off  "  O.K."  There  were  no  "  fiats  "  on  the 
wheels  of  the  car.  If  the  wheels  skidded  and  sand  was  applied  a  "  flat  " 
was  cau.sed,  but  the  wheels  might  skid  on  a  wet  surface  and  no  "  flat  "  be 
caused,  provi<i(  d  no  sand  was  emplo3-ed. 

The  Board  of  Trade  inquiry  was  held  on  Wednesday. 

At  the  me<;ting  of  the  Tramwajs  Committee  on  Tuesday  Councillor 
Harrison  Barrow  was  re-elected  chairman  for  the  ensuing  year. 

The  total  number  of  persons  who  volunteered  to  become  motormen  to 
take  the  places  of  tho.?e  who  have  L'ft  to  join  the  Forces  wa.s  625,  and  over 
](K)  suitable  men  have  been  interviewed.  The  majority  of  these  are  now 
attending  the  school  of  instruction  at  Moseley-road  depot.  The  experi- 
ment of  appointing  women  to  clean  the  cars  at  the  depots  has  proved  very 
successful.  There  are  01  women  thus  employed  in  the  day  time,  and 
about  000  women  have  been  engaged  as  conductors, 

Croydon. — Aid.  C.  J.  Allen,  J. P.,  has  been  re-elected  chairman, 
and  (Councillor  A.  A.  Thompson  has  been  elected  vice-chairman  of 
tlie  Trainwa\-s  Committee  for  the  current  year. 

Dundee. — The  Tramways  Committee  have  decided  to  reorganise 
the  service  on  account  of  the  depletion  of  staff  through  enlistment. 

Jt  was  reported  last  week  that  29  men  had  erdisted  during  the  previous 
week,  and  it  was  stated  that  if  there  were  further  losses  the  department 
woidd  begin  to  feel  them  severely  in  working  the  .sy-stem. 

The  CoNVEXKR  (Mr.  G.  A.  Johnston)  said  a  scheme  had  been  worked 
out  to  meet  the  men's  demand  for  a  rise  of  3s.  per  week  on  the  ground  that 
cost  of  U\  ing  had  gone  up.  The  idea  was  that  the  working  week  should 
be  increased  from  .54  to  60  hours,  and  that  men  now  earning  27s.  and  over 
should  get  .")s.  extra  and  men  earning  under  27s.  should  get  3s.  extra,  with 
the  war  Ikuuis  of  Is.  The  proposal  was  agreed  to  on  the  understanding 
that  it  should  remain  in  force  during  war  conditions,  and  that  the  former 
hours  should  be  reverted  to  on  the  return  of  a  sufficient  number  of  the 
empk»yee3  from  military  duty.  It  was  also  agreed  to  curtail  the  evening 
car  service  on  the  principle  that  no  car  .should  leave  the  centre  of  the  city 
on  service  later  than  10:30. 

Light  Railways. — The  Board  of  Trade  have  confirmed  the  Denvent 
Valley  Light  Railway  (additional  capital)  Order,  1915,  and  the 
Deanie  Valley  Light  Raihva}-  Order,  1915. 

Metropolitan  Railway. — The  Board  of  Trade  have  extended  for 
one  year  the  time  limited  for  the  completion  of  works  authorised  by 
sec.  5  of  the  ^Ietroi)olitan  Railway  Act,  1911,  and  for  the  compul- 
."^orv  jturchase  of  lands  authorised  bv  the  Metro[X)litan  Railwav  Act. 
19l"3. 

Municipal  Motor  Lorries. — Shoreditch  (London)  Comicil  are  miable 
to  purchase  horses  lor  their  municipal  work  under  £110  each,  and 
are.  therefore,  considering  the  advisability  of  purchasing  motor 
lorries. 

Women  Tramcar  Conductors.  -About  GOO  women  conductors  have 
been  cngagt'd  by  liirininghani  tramways  department,  and  it  is  stated 
that  they  ijre  perfornmig  their  duties  satisfactorily, 

Wom-n  (onductors  are  now  also  emploj-ed  by  Burton-on-Trcnt, 
(.'tjkhester.  Lowestoft  and  York  Corporations. 


■I 

m    TELEGRAPH  &  TELEPHONE  NOTES. 


Municipal  Telephony,— At  a  meeting  of  Hull  Telephone  Committee 
on  Siituidax  perniis.sion  to  eidist  under  Lord  Derby's  scheme  was 
given  to  the  manager  (Mr.  T,  Holme)  and  70  employes  of  military  age. 

The  manager  state<l  that  at  the  outbreak  of  war  he  intimatevi  to  the 
employi-  that,  owing  to  the  nature  of  their  work,  they  wouhl  not  lx» 
idlowc.  til  eidist.  The  ])osition  now  was  that  it  rested  with  the  Appeal 
Coinniu  e.  and  not  with  the  Corporation,  whether  or  not  the  men  weie 
indis])pnsal>le,  but  if  all  men  of  military  age  were  enlisted  only  27  would 
reniain. 

On  Tuesday  morning  all  the  telephone  employes  of  military-  age  left 
t'      '  d  Kxrhange,  .Mytongate,  for  the  City  Hall.     At  the  head  of  th> 

1  11  of  (')3  young  men  were  Mr.  T.  Holme,  the  manager,  and  Lieut 

Douglas  Hoy<l.  the  recruiting  ofTcer.  Mr.  Holme  was  the  first  to  siun  thr 
pajxT,  and  his  colleagues  gave  him  a  cheer  in  the  Hall  as  he  patp.si"d  int. 
the  exR:nination  room. 

Telephone  Rates. — The  sjiecial  committee  on  telephones  of  < 
gow  C<  r|Hpr:'ti(in  has  been  eonsidcnng  the  question  of  the  incrcii-<.i 
trlrjiliMii"'  r:  trs  which  are  to  come  into  force  hi  Miirch  next. 

resolved  that  in  their  opinion  "   the  new  tarilT  i 
■  ...  to  those  who,so  requireinent-s  ar(<  limito<l,  an*'  *'' 
1"  '  woidd  almost  Ix*  prohibitive,  and  that  former  ^^ 

siw>w-  iM.n   Ml  (he  (;|i  ,  .■»  a  tiat  rate  of  £0.  :  '  ! 

charge."     Tlu-y  rr>r<n  I   t))o  Corj)  >rfiti<m  (• 

with  the  '  •  ..tlu'V  tov 

tions  t..  1     :        1     _  iii.st  the  y 

])honr  1  li  111  s.  and  csjx'ejallv  to  urge  a  house  instali.ition  at.  say,  i 
annum,  tlic  niessapes  from  <iwoIlinp<  lioina  mainly  earlier  or  much  I-;  • 
than  those  during  the  press  of  business  hour?. 


( 
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EMPIRE   NOTES. 


Australasia. — The  "  Commonwealth  Engineer  "  says  Mr.  J.  Rist 
has  arrived  in  Melbourne  from  London  to  train  the  motor  staff  in 
connection  with  the  electrification  of  the  Melbourne  suburban 
railways. 

The  estimated  cost  of  the  new  Government  electric  power  house  at 
Perth  is  £295,000.  Perth  City  Council  is  to  bo  supplied  with  4,000,000 
units  per  annum,  and  the  Perth  tramways  will  require  3,;500,000  units. 

The  agreement  between  the  Tasmanian  Government,  the  owners  of 
the  (ircat  Lake  hydro-electric  scheme,  and  Hobart  City  C^ouncil,  for  the 
supply  of  power  for  the  tramways  and  for  other  purposes,^  provides  for 
power  to  be  taken  at  the  d.c.  end  of  the  Government  switchboard  at 
0-8d.  per  unit  up  to  L500,000  units  per  annum,  and  Ood.  per  ufiit  for  all 
further  units.  The  Council  to  pay  a  minimum  of  £-l:,750  per  annum, 
and  to  guarantee  to  meet  the  demand  and  to  push  the  sale  of  electricity 
within  the  scheduled  area.  The  Council  are  to  establish  and  maintain 
a  showroom  for  motors,  and  to  draw  up  a  scale  of  charges  for  power,  to  be 
approved  by  the  Government.  The  Council  will  retain  all  its  present 
consumers,  but  it  must  not  take  any  more  consumers  outside  the  are?:, 
while  the  Government  undertakes  not  to  supply  power  direct  in  the  said 
area  (except  as  hereinafter  mentioned),  and  hands  over  to  the  Council 
all  contracts  which  it  may  have  within  that  area  at  the  date  of  commence- 
ment of  supply.  If  the  peak  load  of  the  Council  exceeds  750  kw.  for  half 
an  hour  at  a  time  on  more  than  '.]0  d  lys  per  annum  the  Council  must  pay 
an  extra  £1  per  kilowatt  of  maximum  demand.  The  Government  have 
the  right  to  supply  power  for  Government  departments  and  to  supply 
current  direct  to  all  consumers  of  500  h.p.  and  over.  The  Government 
will  pay  the  Council  £750  for  rental  of  the  Council's  existing  steam  plant 
as  a  stand-by  (the  tramway  to  have  first  call  thereon  in  the  case  of  a 
breakdown)  and  to  maintain  same  in  proper  order  at  its  own  expense. 
An  agreement  has  been  completed  between  the  Commissioner  of  Rail- 
ways and  the  West  Guildford  (Western  Australia)  Roads  Board  for  the 
supply  of  electric  current  to  the  latter  body.  Arrangements  are  being 
made  to  raise  £2,000  for  extensions  to  the  distribution  system. 

An  electric  supply  undertaking  for  Aspendale,  Carrum  and  Chelsea 
(Victoria)  has  been  put  into  operation.  Lamps  of  200  c.p.  have  been 
installed  on  the  main  road,  and  the  branch  streets  and  avenues  are  also 
to  be  lighted.  Many  house  connections  are  also  being  made.  The  power 
plant  consists  of  a  \)i  h.p.  Hornsby  suction  gas  plant  and  twin  cyiinde.- 
engines  driving  a  50  kw.  three-wire  generator  made  by  the  Electric  Con- 
struction Co.     Supply  is  given  at  400  and  2)50  volts  d.c. 

The  erection  of  the  Government's  power  house  at  Canberra  (N.S.W. ) 
is  completed.  The  ])lant  comprises  four  liabcock  &  Wilcox  boilers,  with 
chain  grates,  feed  he..ters,  feed  pumps,  economisers  and  induced  draught 
fans,  coal  crushing  and  elevating  plant,  one  150  kw.  Rohey-Hall  and  two 
600  kw.  Eelliss  &  Morcom- Brush  sets,  with  circulating  pumps,  air 
pumps  and  condensers,  water  softening  and  oil  eliminating  plants.  The 
erection  of  the  dam  at  the  Cotter  river  is  proceeding  satisfactorily.  The 
concrete  is  now  some  40  ft.  above  the  bed  of  the  stream.  The  concrete 
lining  of  the  roof  and  sides  of  the  tunnel  is  completed. 

The  oflfici  list  irting  of  Gernldton  ( \V.  Australi  )  electric  light  plnnt  took 
place  recently.  The  capacity  of  the  pi  mt  is  three  times  th  .t  of  the 
original  installation.  It  consists  of  a  200  h.v.  Commonwealth  gas  pro- 
ducer, 180  H.p.  National  gas  engine,  50  kw.  dynamo  and  Little's  water 
coolers.  Mr.  J.  R.  W.  Gardam,  of  Perth,  is  the  Council's  consulting 
engineer.  The  contract  was  carried  out  by  Hoskins  &  Co.,  of  Perth 
(W.A.). 

The  Shire  of  Dimboola  (Victoria)  is  raising  £5,500  for  the  construction 
of  electricity  supply  and  other  works. 

The  report  of  the  manager  (Mr.  W.  H.  Morton)  of  Wellington  muni- 
cipal tramways  and  electric  lighting  departments  for  the  year  ended 
March  31,  1915,  has  been  issued.  Tramway  revenue  was,  £167,331 
(against  £160,347  in  previous  year),  working  expenses  were  £111,138 
(£105,613)  ;  total  operating  expenses,  including  interest,  sinking  fimd 
and  depreciation  £151,962  (£144,917)  ;  mt  surplus  £15,369  (£15,430). 
Power  supply  revenue  was  £11,638  (£11,439),  working  expenses 
were  £5,909  '(£5,402),  and  capital  charges  £5,415  (£5,044) ;  total 
£11,324  (£10,446).  Net  surplus  £314  (£993).  Net  surplus  from 
tramwaj's  and  power  supply  was  £15,683,  out  of  which  expenditure 
on  special  works  imd  ^  amount  wiitten  off  preliminary  expenses 
accounted  for  £7,818,  leaving  net  credit  balance  £7.865.  The  net 
increase  in  the  capital  account  was  £26,263,  nialdng  total  capital  expen- 
diture £716,839.  Revenue  per  car-mile  was  15-92d.  (16-52d.),  working 
expenses  were  10-57d.  (10-88d.),  and  capital  charges  3-89d.  (4-95d.)  ; 
total  14-46d.  (14-93d.).  Passengers  carried  were  25,517,515  (24,565,376). 
There  are  260  power  consumers.  A  reduced  scale  of  ('harges  came  into 
force  in  August,  1914.  There  is  prnttically  no  margin  of  boiler  pl,>nt,  and 
provision  has  been  made  in  the  ye;;r's  estimates  for  a  large  w:„ter-tube 
boiler.  Provision  will  also  be  made  for  an  addition.-^  I  generating  unit 
in  the  near  future.  In  view  of  the  increase  in  demand  for  the  tramways 
and  hghting  departments,  consideration  must  shortly  be  given  to  the  best 
and  most  economical  means  of  generating  and  transmitting  power  to 
outlying  districts,  more  particularlj^  South  Wellington  and  the  adjacent 
suburbs.  Reports  on  the  matter  are  being  prepared  and  on  the  ad  visa - 
biUty  of  installing  such  additional  generators  as  may  be  required.  Great 
economies  pould  be  made  if  a  suitably  equipped  power  station  for  both 


indertakin;?8  wr-c  available.     A  r/-'—-  -  •'     -     '-    ••  "■     —   

'•ould  Ix;  made  by  di>>pcnsin!|  with 

stituting  more  econornicnl  method-  '. 

more  favourably  situated.     Mr.   .M 

should  also  b«;  given  to  the  possibility  of  a  h;.  nc.     A 

further  £1,000  per  annum  could  be  save*!  if  the  rn         .  .   ,;  ,  ■  -»..-.- 

available  in  the  original  portion  of  the  lighting  station  could  ( 

with.     After  the  death  of  Mr.  Richard.son,  city  el"  • 

Council    ap])ointed   the   chairman   of  the   Ixjard   <■• 

Morton)  to  the  position  of  general  manager,  and   '  .m 

Dec.  bl,  1914.     Mr.  Cable,  who  had  previously  ,         ■••n- 

dent,  was  appointed  electrical  engineer  anrl  assistant  mm  -^ct,  and  Mr. 

D.  McGiUivray,  senior  traffic  inspector,  became  tnffl - 

Electric   Liyhtiruf  Department. — Revenue  was  £6_'  S)  and 

working   expenses'  were   £28,2.59   (£28,484).     Intr-  r  -• 
(£7,133),  sinking  fund  .£3,169  (£3,169),  ?nd  deprefi  ition 
leaving  net  surplus  £16,315  (£15,809),  out  of  which  £1 

written  off  goodwill,  station  plant,  &c.     Capital  expendit ...,_., 

though  net  increase  was  £8,317,  and  total  capital  expenditure  now  standi! 
at  £236,633.  Total  consumers  are  10,453  (increa.se  1,396).  Reductions 
in  charges  for  current  were  made  during  the  year,  the  concessions  amount- 
ing to  over  £1,000  per  annum  to  power  consumers,  £2,fXXJ  for 
and  heating  (resulting  in  a  considerable  increase  in  consumption  i 
purposes),  and  nearly  £1,000  for  Government  and  Harbour  Board  Light- 
ing. Deferred  payment  installations  carried  out  during  the  year  were 
119,  making  a  total  of  659.  A  new  1,500  kw.  Parsons  tu-bine  set  has 
been  installed.  In  consequence  of  the  death  of  Mr.  Richardson,  M'.  Geo. 
Lauchlan,  formerly  lighting  superintendent,  was  appointed  elpctrieal 
engineer  and  assistant  manager. 


FOREIGN   NOTES. 


iiiiiiiiiiiiiiii 

China. — ^A  memorandum  on  trade  expansion  in  China,  preiiared 
by  the  Assistant  British  Commercial  Attache  in  China  (Mr.  C.  A.  W. 
Rose),  expresses  similar  views  agreeing  to  a  large  extent  with  those 
indicated  in  consular  reports  from  China  which  have  appeared  in 
some  of  our  recent  issues.  The  following  extracts  may  be  of  interest 
to  our  readers  : — 

Cn  the  subject  of  the  capture  of  German  trade  in  Cliina  there  exists 
a  good  deal  of  confusion  of  thought.     There   are,  (1)    Great    financial 
groups  representing  most  of  the  treity  powers,  which  combine  extensive 
b-mking   operations    with  their   businesses  and   which  obtain  political 
supiiortin  various  sjjhercs   in    China    for    the    exploit  ition    of    railway, 
mining  and  similar  enterprises  ;  (2)  manufacturing  fi'-ias  who  are  able  to 
finance  their  own  businesses,  and  to  estabUsh  a  \-itiial   i  lonopoly  for 
their  products  wherever  they  choose  to  compete  with  the  large  selling 
organisations  which  have  established  foreign  agencies  in   the  interior, 
with  an  elaborate  organisation  for  distribution    purposes  throughout 
China ;    and  (3)  merchant  houses   and    firms   (large   and   small)    who 
import  goods,  metals,  sundries,  &c.,    and   export  China  produce,  and 
who  are  ready  to  handle  any  business  prom  ising  fair  profits  and  quick 
returns.     There    is  a    slight    overlapping,    but,    broadly  speaking,  the 
different  classes  represent    distinct    divisions    of    activity.     Under  the 
tirst  two,  Bitish  inte-ests  are  holding  their  own,  and  the  memornndum 
is  devoted  to  m  exa.nia  ition  of  the  13  itish  position  under  the  tlii'd  head. 
In  the  German  firms  large  sah>ries  are  not  ;)aid.  but  every  head  of  a 
department  has  a  generous  share  of  the  profits  which  he  b-iugs  to  the 
firm,  and  similar  treatment  has  been  accorded  to  the  chief  Chinese  sta?*s, 
their  energies  having  been  stimulated  by  profit  sharing.     The  heads  of 
departments  keep  closely  in  touch  with  the  Cliinese  ;    they  cultivate 
personal  relations  with  them  ;  they  learn  their  customs,  habits  of  thought 
and  often  their  language.     Several  of  the  most  successful  Hritisii  firms 
are  encouraging  the  study  of  the  language,  and  they  find  that  it  pays 
them  to  do  so.     The  German  fu-ms  go  to  the  headquarters  of  industrial 
activity  and  suggest  business  to  the  men  they  know.     In  most  cases  the 
demand  must  be  created,  especially  in  such  matters  as  installations  of 
machinery  and  industrial  underiakings.     The  Ciiinesc  have  Ix-en  taught 
to  need  electric  Ught  and  power  stations,  waterworks,  pumps.  &o.  There 
has  been  a  tendensv  of  late  years  for  British  manufacturers  to  combine 
to  capture  the  machinery  market  of  China,  and  large  quantities  of  Bntish 
machinerv  have  be :n  introduced,  but  tliis  macliinerj-  is  largely  sold  by 
German  firms.     It  may  bo  known  in  Shanghai  that  a  cotton  null  is  likcly 
to  be  erected  hi  the  hitirior.     The  German  firms  send  up  a  representative 
(in  the  case  of  textile  maclunerv  usually  a  Britisn  rep-ese.itative)  with 
pictures,  sometimes  with  a  magic  lantern,  and  a  Cluneso  i.>eturer.  who 
"ives  a  real  idea  of  the  costs  and  the  profits  of  such  things  to  untr;une<l 
but  practical  mine's.     The  contract  will  be  closed  if  a  protit  of  any  sort 
is  in  sight,  the  (cnt    ct  being  regnded  merely  as  an  advertisement. 
Whilst  the  main  c.  nt  ict  is  in  progress  the  business  man   knows  that 
many  subsidiary  demands  v,ill  arise,  ami  on  the.-e  mciden.   1  pm-chases 
he  is  certain  of  a  good  profit  whicl.  will  ensure j-  sound  ii,  .rgm  for  the 
contract  as  a  whole.     Tlie  small  lines  are  the  bve.ul  and    .utter  of  the 
Chinese  t-ade  ;   industrial  enterprises  ami  Government  con:racts  are    he 
plums— but  they  are  vsithin  the  re.  ch  of  every  enterprising  hrm  wnth  a 
reasonable  cupital.     Anycae  Arith  i-.xperience  of  the  »  him  se  will  know 
that  an  agreement  is  generally  com  laded  at  the  most  unexpected  moment. 
There  will  be  long  discussions  and  elaborate  arguments  :    tnen  suddenly 
the  revelation  of  some  new  and  unexpected  element  and  the  necessity  for 
quick  decision.    There  is  no  tune  for  reference  to  headquarters,  and  the 
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man  on  the  spot  must  close  at  once.     Though  the  Shanghai  dealers  and 
guilds  were  strong  and  formed  a  "  ring,"  German  firms  have  got  behind 
the   first   line  of  defence  with  piece  goods.     Agents  are  travelling  in 
every  Province  of  the  interior,  carrying  samples  and  booking  orders  by 
telegraph.     Where  German  firms  have  succeeded  surely  British  firms 
can  also  succeed.     China's  credit  is  good,  her  economic  and  industrial 
development  is  proceeding  on  steadj*  lines,  and  her  producing  and  ab- 
sorbing capacities  grow  greater  each  year.     The  real  commercial  struggle 
is  only  just  beginning,  and,  although'British  firms  still  hold  the  first  line, 
foreign  competitors  are  getting  behind  it,  penetrating  to  the  very  centres 
of  supply  and  demand.     German  firms  have  used  their  technical  bureaux 
with  success.     These  are  groups  of  non-competitive  manufacturers  in 
Germany,  unwilling  to  incur  the  expense  of  individual  representation  in 
China,  but  determined  to  find  an  opening  in  the  market.     They  send  out 
a  joint  representative,  with  expert  knowledge  of  their  products,  to  join 
an  established  and  well-connected  merchant  firm  in  China.     That  firm 
supplies  the  representative  with  special  knowledge  of  the  Chinese  and 
their  ways  of  business,  and  he  does  the  work  of  advising  and  suggesting. 
When  orders  are  forthcoming,  they  go  direct  to  the  manufacturers  of  the 
group.     These  bureaux  are  useful  in  establishing  connections,  but  they 
are  very  elastic  and  are  run  on  economical  lines.     If  a  member  of  the 
group  receives  no  orders  he  drops  out ;   if,  on  the  other  hand,  he  estab- 
lishes a  connection,  he  is  able  to  stand  alone.     In  this  way  many  German 
manufacturers  have  been  enabled  to  secure  openings  at  a  minimum  of 
expense.     British   organisations   on   these    lines   have  .generally   failed 
through  the  schemes  being  too  ambitious  and  through  the  firms  not 
realising  that  business  is  very  close-cut  and  that  practical  knowledge  of 
the  market  is  indispensable  to  sr^^^rs.     German  firms  have  practically 
created  the  business  in  Chinese  exi  ort  produce  during  the  last  10  years. 
They  have  established  foreign  buying  agents,  and  appliances  for  storing, 
&c.     They  have  also  created  a  demand  in  Germany  for  Chinese  produce, 
and  it  has  the  great  advantage  of  maintaining  men  in  central  positions 
all  over  the  interior  and  helping  to  open  the  interior  to  foreign  trade.     In 
regard  to  the  assertion  frequently  made  that  Germans  obtain  their 
advantage  by  allowing  long  credits  and  large   commissions.  Mi.   Rose 
says  he  has  had  unu.sual  opportunities  of  watching  German  firms  at  work 
with  their  normal  trade,  and  he  is  convinced  that  the  more  successful  do 
not  encourage  long  credits,  that  their  business  is  generally  conducted  on 
sound  lines,  and  their  success  largely  due  to  the  fact  that  they  do  not  lose 
money  by  giving  credit  without  suitable  security.     They  certainly  cut 
profits  and  offer  exceptional  facilities  to  customers  when  breaking  new 
ground.     They  also  pay  commissions  on  machinery  and  Government 
contracts.     On  the  question  of  Government  sujiport,  exi)erience  of  a 
large  number  of  German  business  men  in  different  j)arts  of  China  has  not 
proved  them  to  be  more  anxious  to  enlist  the  sj'mjjathy  or  to  court  the 
interference  of  their  officials  than  are  British  firms.     There  is  just  as  much 
comment  among  Germans  as  among  Britons  as  to  the  support  afforded 
to  its  nationals  by  the  Government  of  their  rivals. 


MISCELLANEOUS   NOTES. 


Enlistment  cf  Commercial  Men.— The  Home  OfTiee  Committco  to 
consider  the  eoiidition.s  ul  clericiJ  .".nd  eommerciftl  employment  with 
a  view  to  Jidvi.se  what  steps  should  be  taken,  by  the  emj)loynient  of 
women  or  otlu;rwi,sc,  to  re])lr;Ce  men  withdrawn  for  service  in  the 
military  forces  has  issued  its  report. 

The  committee  invited  representatives  of  a  number  of  important 
technical  and  commercinl  a.sKOciations.  including  the  Institutions  of 
Electrical,  Civil,  Mechanical,  .Mining  and  (ias  Engincen*.  the  .Mui'i<ii)al 
Corporations'  .Association,  the  A.ssociation  of  Chambers  of  Commerce, 
the  Institute  of  Actuaries  and  Bankers,  &c.,  to  attend  a  conference 
which  was  held  at  the  Home  Office  on  Oct.  28.  The  committee  also  had 
interviews  with  representatives  of  business  organisations  and  large 
employers  of  clerical  labour,  with  the  result  that  many  valuabli-  sugges- 
tions were  r'^cived.  it  is  lalctilateil  tlint  the  number  i>f  men  of  mili- 
tary ag<'  in  clerical  and  commercial  emplnymetil  in  Kiiglaiid  and  Wales  is 
over  .'}t)(>,(KI(),  and  substitutes  will  be  retpiired  for  a  very  largr>  pro|K)rtion 
of  this  number.  The  memb(>rs  of  the  committiH'  are  satistied  that  the 
bulk  of  the  substitutes  must  be  drawn  from  the  ranks  of  women  not  at 
present  emijloyed.  aii<l  they  jirojiose  that  in  all  commercial  centres  a  lo«-nl 
Dody,  represent  at i\c  of  hijiher  education,  and  of  tin-  commerte  of  the 
district  sliouhl  Ic  formed  tii  organis(<  the  supply  and  training  of  women 
clerks.  'J'he  committ'.e  ha\e  addressed  a  comnnmication  to  the  fcccmd- 
ary  education  authorities,  asking  them  to  take  steps  to  set  on  foot  a 
HcluMue  for  the  jiurjiose  without  delay.  The  committee  nUo  express  n 
strong  hoj  e  that  it  will  1  c  m.ule  clear  that  the  empltiynuMit  of  wonu'n 
sidistitutes  will  be  temporary  and  for  the  j-criod  of  the  war  only,  and  also 
that,  as  far  as  conditions  and  other  circimistanres  permit,  the  scale  of 
wages  will  bo  bn£cd  on  the  rate  paid  to  men  engaged  in  similar  duti<\s. 

Inquest. — An  inquest  w.-,s  held  cA  South  Shields  last  week  on  ftn 
electric  welder  nr.nied  H.  Smitii.  who  w.-s  kil!o<l  on  Oct.  2'). 

Deceased,  who  was  employed  liy  the  North-Kast  Coast  Electric  Are 
Welding  Co.,  was  engaged  on  work  at  Messrs.  Firijiham  i^  Cowan's  dock. 
As  he  was  going  towards  an  electric  generator  he  ,^lip]ii>d  off  the  crane 
lines  into  a  pool  of  water,  and  then  fell  against  the  machnu-.  The  man 
who  was  working  with  him  jiidliMl  .lim  off  by  his  clothing.  It  was  then 
found  that  he  had  rec»<ived  a  .-cvere  shock.  an<l  although  artificial  respira- 
tion was  applied  for  over  an  hour  the  man  nevir  recovered. 


Wm.  E.  Groves,  electrician,  emploj-ed  b}-  the  company,  said  that  after 
the  accident  he  found  a  small  flaw  in  the  cable  connecting  the  generator 
with  the  crane  trollej-.  There  had  been  a  heavy  shower  of  rain,  and  h? 
thought  that  the  pool  of  water  and  the  scrap  metal  over  which  the  cable 
passed  had  become  charged.  The  man  had  received  a  shock  when  hi 
got  into  the  pool,  and  when  he  fell  against  the  machine  the  circuit  was 
completed. 

The  jurj'  found  that  death  was  due  to  syncope,  caused  by  an  electric 
shock . 

Local  Authorities  and  Excess  Profits  Tax. — At  the  lest  meeting  of 
Sheffield  Corf>oration  the  following  re.solution  was  adopted  on  the 
motion  of  Aid.  Styring  : — 

That  the  Council  respectfully  draws  the  attention  of  the  Chancellor  of 
the  Exchequer  to  the  following  facts  : — 

With  the  view  of  furthering  the  wishes  of  the  War  Department,  the 
Council,  to  facilitate  the  enlistment  of  members  of  its  official  staff  and 
workmen  in  its  employment,  have  entered  into  obligations  with  such 
persons,  involving  an  annual  payment  of  over  £46.000,  and  the  Council 
is  at  present  considering  similar  applications  from  many  more  of  its 
employes.  If  excess  profits  of  the  Corporation,  are  to  be  separat<dy 
treated  and  taxed,  the  result  will  be  to  inflict  a  great  hardship  on  the 
Corporation.  To  deal  with  the  matter  in  this  way  would  be  to  treat  this 
and  other  municipal  corporations  similarly  placed  in  an  altogether 
different  manner  from  that  of  manufacturing  and  trading  undertakings. 
If  excess  profits  are  to  be  taxed  in  the  case  of  municijial  corporations,  the 
Council  respectfully  but  .strongly  submits  that  the  affairs  of  the  Cor- 
y)oration  should  be  treated  as  a  whole  in  the  sam.e  way  as  would  be  done 
in  the  case  of  a  manufacturing  concern.  Provision  should  be  made  in  the 
finance  Act  to  give  effect  to  this  by  making  it  clear  that,  in  a.seertaining 
excess  profits  in  the  ca.se  of  a  municipal  corporation  the  additional  costs 
incurred  by  the  corporation  in  any  department  (trading  or  otherwise)  in 
respect  of  the  war  may  he  brought  into  account.  The  Council  further 
draw  attention  to  the  fact  that  they  have,  in  connection  with  the  pro- 
vision of  base  hospitals  and  in  many  other  ways,  rendered  a.ssistance  to 
the  Government  in  connection  with  the  war  in  a  manner  that  manufac- 
turing concerns  could  not  possibly  do,  and,  in  the  view  of  the  Council, 
this  entitles  municipal  corporations  to  fair  and  consider.ate  treatment . 
That  the  Town  Clerk  be  directed  to  transmit  the  alwve  resolution  to  the 
Chancellor  of  the  Exchequer,  and  to  take  all  necessary  stops  to  give  effect 
to  the  wishes  of  the  Council  in  the  matter. 

Naval  Wiremen. — The  new^  rp.tings  m  the  Navy  of  wiremp.n  first 
class  and  wiieman  second  class,  with  pa\-  of  3s.  and  2s.  Gd.  a  day 
re.spectively,  are  established  for  t'.c  c'u  a  icn  of  the  w.v. 

Parcels  for  the  Troops. — In  consequenca  of  the  difficulties  attend- 
ing the  transmission  of  parcels  to  troops  in  the  Dardanelles,  and  in 
view  of  the  anticijjated  desire  of  relatives  at  home  to  send  presents 
for  Chris! mas,  special  directions  have  been  issued,  amongst  which 
are  the  following  : — 

The  weight  limit  is  7  lb.  ;  perishable  articles  (fruit,  &c.).  lx)ttles  or 
])udding  basins  must  not  be  sent.  Articles  sent  must  be  well  padded,  and 
the  jiackages  made  as  nearly  roimd  as  possible,  the  outer  covering  being 
of  linen,  canvas,  or  similar  material  and  closed  by  sewing  ;  the  address 
to  be  written  on  the  covering,  and  not  on  a  lal)el.  Articles  (such  as 
chocolate)  which  aie  likely  to  becoine  soft  or  sticky,  must  be  in  tins  well 
fastened  down,  but  wood  or  metal  boxes  with  square  corners  must  be 
well  padded,  so  as  not  to  damage  other  parcels.  Parcels  should  be 
posted  at  once,  and  letters  by  Dec.  1.  If  the  address  is  known  to  be  in 
hospital.  '■  Hospital  "  must  be  written  on  the  parcel. 

Plant  for  Sale. — Mr.  John  F.  ^^■i'.ke.  Darlinftton.  advertises  for  sale 
a  .")(K»  II. r.  g;_s  enguic  and  350  kw.  three-phase  generator. 

Imports. — The  following  are  official  values  of  electrical  machinerjs 
material  and  a|)jiaratus  im  jx)rted  into  this  country  (a )  durmg  Octol>er, 
inir>,  and  (  )  the  aggregate  figures  from  Jan.  1  to  Oct.  31,  with  the 
increases  or  decreases  compared  with  the  corresjwndiiig  i)eriods  of 
1014 :- 

Electrical  machinery,  (a)  £fi0,152  (including  generators  and  motors 
other  than  for  aerojilanes,  motor  cars  and  cycles,  £14,2!1.'),  ajid  electrical 
machinery   luienumerated,  £4.5.857)  (decrease   £48,224),   (6)   £1.2S4,7.'>2 
(including  generators  and  motors  other  than  for  aeroplanes,  motor  cars 
and  cycles.  £22.1.048,  and  electrical  machinery  unenumerated,  £1.0UI.704* 
(inereate  £(in.(>3;?) ;    telegraph   and  tele])hone  cables  (a)  nil   (decnMse 
£422),  {l>)  £i:U  (decrea.'^e  £St>4)  :  other  than  submarine,  (a)  £3.30  (decroaM- 
£10).  (I>)  £2ti.l4.")  (decrease  £10.3S9l  :   telegraph  and  telephone  apparatu- 
(n)  £l7.:iN3  (incre:»,se  £»),258).  {h)  £70,098  (decrea.'-e  £<.»0,7.'J9)  ;   other  ele 
trieal  wires  and  cal)les,  rubber  insulated  (a)  £79.04  (increase  £4.101),  {b) 
£82,770  (decrease  £14«.2t>7) :  with  other  insulations,  (n)  £2..372  (increipe 
£2,350K  (h)  £4:i.;W(i  (decrease  £15,9,58):    carbons,  (n)  £11.805  (increa> 
£t»,885K  (/.I  £118.000  (increase  £n.H)l);    glow  lami>s,  (n)  £l(>.f>7l 
c^•a^e  £11). 104).  (/»)  £12.1,4(>8  (incro.afc  £14.849)  ;    arc  lamps  and  el. 
searchlights.  («)  £1.038  (increa,«-e  £705).  (6)  £2.(U>4  (decrea.«e  £495) ;   pan 
of  arc  lam]v««  and  searchlights  (other  than  carbons),  (n)  £4,098  (decrca- 
£.5.117).  {h)  £72.515  (decrea.«e  £4.814) ;  primary  and  secondary-  battorie- 
(fi)  £9.055  (increase  £2,745).  (fc)  £108.119  (increa.<:e  £37.319)  ;  "meters  ani 
measnrine   instruments,*    (a)   £3,573,    (h)   £24,24.'">  :     switchboards.*    [•' 
nil.  1:  electrical  gomls  and  apjiaratusunenumerateil.  (n)  £12.280, 

(^)  1  Total  of  electrical  goixls  and  apparat\is  other  than  n»achi- 

ner>-  and  uninsulated  wire,  (a)  £86,769  (increase  £26,889),  (b)  £852,897 
(decrease  £236,295). 
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Exports. — The  exports  of  electrical  machinery,  material,  &c.,  (a) 
during  October,  1915,  and  (b)  from  Jan.  1  to  Oct.  31,  with  the  increase 
or  decreases  compared  with  the  corresponding  periods  of  1914,  were 
as  follows  : — 

Electrical  machinery,  (a)  £157,152  (including  railway  and  tramway 
motors,  £2,315,  generators  and  motors  other  than  aeroplanes,  motor 
cars  and  cycles  £80,630,  and  electrical  machinery  uncnumcratod  £74,204) 
(decrease  £31,299)  {h)  £1,185,656  (including  railway  and  tramway 
motors  £99,233,  generators  and  motors  other  than  for  aeroplanes, 
motor  cars  and  cycles,  £563,752,  and  electrical  machinery  unenumeratcd, 
£522,671)  (decrease  £741,232)  ;  telegraph  and  telephone  cables,  sub- 
marine (a)  £15,549  (increase  £8,458),  (b)  £171,476  (decrease  £45,920)  ; 
other  than  submarine,  (o)  £23,052  (decrease  £1,970),  (b)  £344,733  (in- 
crease £82,263) ;  telegraph  and  telephone  apparatus,  (a)  £18,426  (de- 
crease £3,374),  (b)  £171,476  (decrease  £45,920) ;    other  electrical  wires 


and  cables,  rubber  insulated,  (a)  £25,849  (decreaee  £4,073)  (t)  £259,086 
(docrease  £31,409) ;  with  other  insulation,  (a)  £58,781  (increaitc  £29,810), 
(6)  £408,418  (increase  £57,609);  carbons,  (a)  £891  (increaro  £«il),  (6) 
£7,145  (mcreasc  £285);  glow  lam]:*,  (a)  £17,676  fincrca^o  £2,315j.  lb) 
£131,216  (mcrease  £20,852);  arc  lami«  and  searcWi^/ht.:  (,n  £->93  (de- 
crease £.30),  (6)  £4,135  (decrease  £8,.j(J8) ;  parts  of  arc  la'  -^arch- 
hghts  (other  than  carbons),  {a}  £946  (increase  £681 ;,  (h)  i ,  i..-*r'ja«o 
£2,386) ;  primary  and  secondary  batteries,  (a)  £17,299  (incrcaBe  £4,702), 
(h)  £164,680  (increase  £20,483)  ;  meters  and  measuring  implfmentu  •  (a) 
£13,075,  (b)  £125,469  ;  transformers  *  (a)  £3,320  (//)  £54,024  Bwitch- 
boards  *  (a)  £3,560,  (b)  £51,181  ;  electrical  goods  and  a:  ■  unenu- 
meratcd (a)  £47,123  (decrease  £24,242),  lb)  £481,474  (dr  .  ,0.026). 
Total  of  electrical  goods  and  apparatus,  other  than  machinerv  and 
unmsulated  wire,  («)  £245,840  (mcrease  £32,843),  (6)  £2.516.107  (de- 
crease  £81,280). 

*  Not  enumerated  separately  in  previous  years. 


TENDERS    INVITED. 


Telegraph  Material,  Instruments,  &c. 

Tenders  are  invited  for  the  supply  of  g.i.  Wii'e  (specification 
No.  301  ;  schedule  No.  402),  Measuring  Instruments,  &c. 
(stores  schedule  No.  347),  Jointing  Sleeves  (schedule  No.  356) 
and  c.b.  Multiple  Switchboard  for  Adelaide  telegraph  exchange 
(specification  No.  552  ;  schedule  No.  405)  for  the  Australian 
Commonwealth  Postmaster-General's  Dept.  Tender  forms, 
specifications,  &c.,  from  the  Commonwealth  Ofifices,  72,  Vic- 
toria-street, London,  S.  W.  The  times  and  places  for  the  receipt  of 
tenders  are  given  in  an  advertisement. 

Power  Plant  and  Machine  Tools. 

f'  Extension  of  Time. — The  time  for  the  receipt  of  tenders  by  the 
Australian  Commonwealth  Department  of  Defence  (Navy 
Office)  for  Power  Pl£.nt  a.nd  Equipment,  and  for  Machine  Tools 
for  the  Naval  Dockyp.rd,  Cockatoo  Island,  Sydney,  N.S.W.,  is 
extended  to  Nov.  30.  Specificfotions  from  the  Director  of  Navy 
Contracts,  Navy  Office,  Melbourne. 

Wiring,  Fittings,  Lamps,  &c. 

Athy  (co.  Ealdare)  Urban  CouncU  require  tenders  before 
11  a.m.  Dec.  6  for  the  electric  lighting  of  the  town  on  a  three 
years'  contract.  About  50  Lamps  of  50  c.p.  each  will  be  re- 
quired for  public  lighting,  and  it  is  estimated  that  300  private 
consumers  can  be  obtained. 

Chatham  Corporation  require  tenders  by  10  a.m.  Nov.  24 
for  one  year's  supply  of  Stores  and  Materials,  including  incan- 
descent Electric  Lamps,  &c.  Specifications  from  Borough 
Surveyor. 

The  Tyne  Improvement  Commissioners  require  tenders  by 
Nov.  22  for  three,  six,  or  12  months'  supply  of  Incandescent 
Lamps,  Arc  Lamp  Carbons,  Metals,  Ironmongery,  Oils,  &c. 
Forms  of  tender  from  the  Manager  and  Secretary,  Benvick- 
street,  Newcastle-on-Tyne. 

Cable  Testing  Outfit. 

Sydney  Municipal  Council  require  tenders  by  3  p.m.  Nov.  22 
for  the  supply  of  a  High-tension  Cable  Testing  Outfit,  consisting 
of  350  k.v.a.,  s.p.  Transformer,  175  k.v.a.  s.p.  Potential  Regu- 
lator and  1,600  k.v.a.  s.p.  Inductance,  and  Control  Switchboard 
(Contract  No.  423).    Specification  from  City  Electrical  Engineer. 

Electric  Cable,  Trolley  Wire,  &c. 

Tenders  are  invired  by  the  Deputy  Minister  of  the  Dominion 
Government  Department  of  Naval  Service,  Ottawa,  for  the 
supply  and  delivery  at  H.M.  Canadian  Dockyards  at  Halifax 
(N.S.)  and  Victoria  (B.C.)  of  Electric  Cable  and  Wire,  Acids,  &c. 
Specifications  and  conditions  of  contract  from  the  Deputy 
Minister  of  the  Department,  to  whom  tenders  by  noon  Nov.  23. 

Manchester  Tramways  Committee  require  tenders  by  10  a.m. 
Nov.  23  for  h.d.  Copper  Trolley  Wire.  Specifications  from  Mr. 
J.  M.  McElroy,  55,  Piccadilly,  Manchester. 

Ilford  Council  invite  tenders  for  supply  of  Triple  Concentric 
Cable  and  Boxes.  Specifications,  &c.,  from  the  Electrical 
Engineer,  and  tenders  to  the  Clerk  by  noon  Nov.  23. 

Motor-Generator,  Switchboard,  &c.  ■'  " 

The  Victorian  Railway  Commissioners  require  tenders  by 
11a.m.  Jan.  5  for  a  15  kw.  Motor-generator  and  Accessories, 
Switchboard  and  Connections  (contract  No.  29,491),  and  by 
Jan.  12  for  about  2,000  tons  Steel  Rails  and  100  tons  of  Fish- 
plates (contract  No.  28,685).  Specifications,  &c.,  from  the 
Commissioners,  Spencer-street,  Melbourne. 


Telegraph  and  Telephone  Material,  «&c. 

The  Cheshire  Lines  Committee  require  tenders  by  10  a.m. 
Nov.  24  for  one  year's  supply  of  Telegraph  Materials,  Carbons, 
Metals,  Wire,  Oils,  Paints,  &c.  Specifications,  &c.,  from  the 
Stores  Superintendent,  Cheshire  Lines,  Warrington. 

The  Sligo,  Leitrim  &  Northern  Counties  Railway  Co. 
require  tenders  by  10  a.m.  Dec.  1  for  12  months'  supply  of 
Stores,  including  Telegraph  Materials,  Rubber  Goods,  Lead, 
Oils,  &c.     Forms  of  tender  from  the  Secretary,  Enniskillen. 

The  Great  North  of  Scotland  Railway  Co.  require  tenders 

by  10  a.m.  Nov.  25  for  six  or  12  months'  supply  of  Stores,  in- 

[  eluding    Telegraph    Material,    Ironmongery,    Rubber    Goods, 

Belting,  Packing,  Waste,  Oils,  &c.     Forms  of  tender  from  the 

Stores  Superintendent,  80,  Guild-street,  Aberdeen. 

Tenders  are  required  by  Dec.  7  for  the  supply  of  the  following 
articles  for  the  Australian  Commonwealth  Postmaster- 
General's  Department :  Zincs,  Carbon  and  Manganese  Powder, 
Manganese  Chloride,  Chloride  of  Ammonia,  Porous  Pots,  Outer 
Jars  for  Cells,  Carbon  Blocks  and  Resistance  Boxes.  (Schedule 
No.  1,273).  Tender  forms,  specifications,  &c.,  from  the  Com- 
monwealth Offices,  72,  Victoria-street,  London,  S.W. 

The  Deputy  Postmaster-General,  Melbourne,  requires  tenders 
by  3  p.m.  Dec.  7  lor  sujjply  of  Electric  Motors,  Polarised  Relays, 
Morse  Sounders,  Telepht  n.ometers  and  Voltmeters  (schedule 
1,272),  and  by  3  p.m.  Dec.  14  for  18,670  c.b.  WaU-pattem  Tele- 
phones (schedule  1,264)  for  the  Australian  Commona.vealth 
Postmaster-General's  Dept.  Specifications  from  the  High  Com- 
missioner for  the  Commonwealth  of  Australia,  72,  Victoria- 
street,  London,  S.W. 

Tenders  are  invited  for  the  supply  of  294  Accumulators,  each 
of  15  ampere-hour  capacii\-,  and  a  Power  Board  and  Associated 
Apparatus  to  the  Australian  Commonwealth  Postmaster- 
General's  Department.  Tender  forms,  &e.,  from  the  Common- 
wealth Offices,  72,  Victoria-street,  London,  S.W.  Tenders  to 
DeputyPostmaster-General,  Perth(\^'.  Austraha),by  3  p.m.  Dec.  8. 

The  Deputy  Postmaster-General,  Melbourne,  inWtes  tenders 
until  3  p.m.  Dec.  14  for  11  sections  of  Lamp  Signalling  Tnmk 
Line  Switchboard  (schedule  1.207)  for  the  Australian  Common- 
wealth Postmaster-General's  Department. 

Transformers  and  Switchgear. 

Sydney  (N.S.W.)  Council  require  tenders  by  3  p.m.  Dec.  6 
for  33,000-volt  Outdoor  Three-phase  Transformers  and  Switch- 
gear,  with  Spares  for  12  months,  or  (alternatively)  Single-phase 
Transformers  to  be  operated  in  banks  of  three.  Specification, 
&c.,  from  the  City  Electrical  Engmeer. 


J 

TENDERS  RECEIVED  AND  ACCEPTED,  m 


Derby — The  Corporation  Rave  accepted  the  tender  of  Newton 
Bros,  for  a  motor-^caorator  at  £845. 

Sydney  (N.S.W.). — At  a  recent  meethig  of  the  Council  the  Elec- 
tric Lighting  Committee  recommended  that  the  Council  place  the 
following  orders  : — 

Gibson,  Battle  &  Co.  (for  Chloride  Electrical  Storage  Co.),  3,000  wood 
board  separators,  6,000  wood  board  centre  rods,  and  6,000  wood  board 
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side  rods  for  the  battery  at  the  town  hall  sub-station,  £264  ;  R.  W" 
Cameron  &  Co.,  18  "  Blonck "  boiler  efficiency  meters,  £337.  10s. ; 
W.  G.  Watson  &  Co.,  35  200-ampcre  three-pole  500-volt  switches, 
£145.  5s.  ;  British  Insulated  &  Holshy  Cables,  copper  'bus  bars,  £222  and 
£115  (estimated) ;    Lawrence  &  Hanson,  .service  fuses,  £2,644.  I5s.  lOd. 

School  Lighting. — London  Education  Committee  received  three 
tenders  for  wiring  the  Thomfield-road  s-chool.  Hammersmith,  and  the 
lowest,  that  of  James  W'hitaker  &  Sons,  at  £420.  lis.,  has  been  ac- 
cepted.    The  other  tenders  were  at  £429  and  £483  Is. 


Melbocrxe  (Victoblv). — The  Council  have  decided  to  order 
from  Bullers  (Ltd.)  400  h.t,  insulators  f.o.b.  £47,  and  from  Noyes 
Bros.  h.d.  cables.  £1,045. 

Metropolitax  Water  Boakd. — The  tender  of  Simplex  Conduits 
Ltd.  (at  £58.  17.s.  Id.)  has  been  accepted  for  the  supply  of  electric 
fitting.s  required  for  the  Central  Buildmgs  (Battersea)  ;  and  that  of 
the  New  Phonoixjre  Telephone  Co.  (at  £108.  6s.  8d.)  for  brass  receivers 
cases  with  diai)hragms,  spacing  rings  and  ebonite  ear  pieces. 


FINANCIAL    MATTERS. 


^III!l!!!ll'lllllli 


Mi    II 


MUNICIPAL    /ACCOUNTS 


Middleton. — The  report  of  the  borough  electrical  engineer,  Mr. 
S.  I'auls,  on  the  work  of  the  electricity  department  for  the  year  to 
March  ',il  last  states  that  tlie  net  loss  for  the  year  was  £42!J. 

Total  capital  expenditure  is  £.")0,157  (increase  £0(5.^).  Reven\ic  was 
£8,187  (increase  £379)  and  expenditure  was  £8,617,  including  insurances 
£125,  interest  £1,246,  sinking  fund  £1,913.  The  expenditure  included 
£337  towards  cost  of  new  switchboard  and  £183  for  economisors.  Coal 
cost  £1,939,  decrea.sc  £136,  although  more  units  were  generated  and  price 
of  coal  was  higher.  Inits  sold  were  1,223,938  (increase  67,229).  Tlie 
profit  and  loss  account  shows  a  debit  balance  of  £2,244,  including  debit 
balance  from  previous  year.  Coal  cost  0-380d.  per  unit  sold  (against 
0-451d.  in  previous  year),  wcking  costs  were  0-868d.  (0-957d.)  oi,  with 
rents,  rates,  managenient,  &c.,  l-069d.  (1154d.).  An  agreement  was 
entered  into  inTcbruary,  1914,  with  Manchester  Corporation  for  a  bulk 
sn])ply  of  electricity  for  large  consumers  and  also  to  act  as  an  auxiliary  to 
the  present  station  which  will  soon  be  fidly  loaded.  (Jne  consumer  is  taking 
(iOO  H.p.  from  this  supi)ly  and  another  has  agreed  to  take  2. .500  H.r. 
Apjilication  was  made  to  the  L.G.  Board  for  powers  to  borrow  £7,433  in 
connection  with  the  supply  from  JIanchester.  An  inquiry  was  held  into 
the  application  in  August,"  1914,  but  a  notification  was  received  from  the 
Treasury  thnt  borrowing  powers,  unless  necessary  for  purposes  of  the  war, 
would  not  be  granted. 

York. — The  accounts  of  the  electricity  department  for  the  year 
.ended  March  31  show  total  capital  exj)enditure  £206,102  (  ncrea.sc 
£22,705),  of  which  £67,504  lias  been  repaid. 

Revenue  was  £33,798  (against  £29,343  in  pre\ious  year),  and  expenses 
(including  £-162  allowed  to  men  on  military  service)  were  £18,702  (£16.290) 
the  gross  profit  l)eing  £15,096  (£13,053).  Interest  re(|uired  £5.314  (£  5.299) 
sinking  fund  £7,235  (£6,790)  and  tax  on  i)r<)fits  £281  (£132),  leaving  £2,265 
(£831)  to  trnnsfor  to  reserve  and  renewals  fund. 

Units  generated  were  8.651,478  (against  7,.542,131  in  previous  year) 
and  sold  7,417.089  (6,447,118).  Total  maximum  .supply  demanded  wa> 
3,31 6  kw.  (2,750  kw.). 


COMPANIES'   MEETINGS  AND  REPORTS. 


Amazon  Telegraph  Co.  (Ltd.) 

The  twenty- fii'st  ordinary  general  meeting  was  held  on  Tuosriay  umh-'" 
the  presideni  v  cf  Mr.  (Ir.oiUiF.  K  ICITK. 

The  SKCKKTAiiV  (Mr.  M.  S.  .Munns)    having  rcul  C' ■  n,,iic>.  ...„. 
vening  the  meeting  and  tlie  auditors'  report, 

The  CH.MIOI.W  said:  (ienllemen.  I  regret  t<i  !<iy  i  nc  icmiiiic 
of  our  business  fidis  very  sluirt  of  what  it  w«h  lant  year,  and  not- 
witlistanding  the  very  suhstantia!  reduction  made  in  the  main 
tennnee  an<i  worUing  expenditure,  we  arc  unable  to  pay  any  divid(Mi(i. 
The  Amazon  rubber  trade,  upon  which,  as  you  know,  our  busincsH  maiidy 
depentis,  continued  during  tiie  year  very  didl  and  depre.sN<'d.  Tin-  low 
price  of  rubber  further  restricted  its  ('olleetion.  and  there  was  a  drcrci.xc 
in  the  year's  croj)  c>l  .about  12  jwr  cent .,  whii'h,  coming  Jifter  thcfalling 
off  of  the  year  before,  seriously  crippled  tiadc  generally  on  the  .\?na7,on. 
Tile  trallic  icceipts  show  a  decre,".se  of  £24.771,  d\ic  to  flie  f  ilinti  oil  of 
the  traflic  transmitted  over  our  eable«and  to  the  lower  cxrhnnue.  Intercut 
brings  in  £296  less  luid  the  total  revenue,  incltubng  suliHidy  md  transfer 
fees,  comes  out  at  £.57.933.  or  £24.818  les.««  than  it  did  h^t  yeir.  On  the 
other  hand,  the  exjienditurc  shows  a  hvrge  decreast-.  whieij  r«"floctH  great 
credit,  on  Mv.  Nosworfliy.  our  g<>ncral  manager,  ami  I  who  exer- 

cised every  possible  economy  in  the  working  and   ni  ncc  of  the 

cables.  The  stations'  expenses  ha\i'  In^en  reduced  £3.738,  due  to  lower 
exchange  and  other  reductions  in  the  various  charges.  H\penM» 
attending  nuuntenance  of  cables  show  a  large  redtution  uf  £11.233.  due 
to  less  cable  hnving  been  usimI  during  the  year  and  to  the  mi  "  -el 
"'Ramos"  havdng  done  the  cahlt    repnirs  in  pl.iee  of  the  la;  -el 

"  Viking,"  which  was  laid  up  practically  during  the  whole  year.     The 


other  charges  are  also  less,  and  altogether  the  year's  working  expen.ses 
amount  to  £34.939,  or  £17,.521  less  than  they  were  last  year.  After 
meeting  the  working  expenses  and  providing  £22  888  for  the  year's 
debenture  interest  and  sinking  fund,  there  remains  a  balance  of  £107, 
making  the  amount  carried  forward  £5.947,  as  compared  with  £5,840, 
brought  forward  from  last  year's  account.  As  regards  the  balance-sheet, 
considering  the  crisis  through  which  Brazil  is  passing  and  the  immense 
difficulty  in  getting  accounts  collected,  I  think  the  figures  are  not 
unsatisfactory. 

As  regards  the  present  year,  business  generally  on  the  Amazon  still 
continues  anything  but  bright,  and  there  is  little  pro.spect  of  improve- 
ment while  the  war  lasts.  The  lower  exchange  value  of  the  currency  has 
lately  lieen  helping  matters  somewhat  by  increasing  the  currency  value  of 
rubber,  wiiiie,  owing  to  the  lack  of  emplojTuent,  currency  wages  have 
so  far  not  risen,  but  rather  fallen,  and  this  gain  in  the  currency  price  over 
the  co.st  of  jjroduction  is  acting  in  some  measure  as  compensation  for 
excessive  ex])ort  duties,  which  continue  to  handicap  the  Amazon  rubber 
industry.  This  over-taxation  should  exidently  be  largely  redu':;ed.  if 
not  abolislied.  for  surely  it  cannot  be  in  the  interests  of  BrazU  to  paralyse 
its  rubber  industry  by  overtaxation.  The  economic  conditions  of  the 
Amazonas  appear  to  bo  gradually  improving.  A  good  deal  of  cereal 
j)Ianting  has  already  been  done  up-river  in  many  places  and  the  people 
are  liecoming  more  and  more  self-supporting  and  loss  dependent  on 
impfirted  supplies,  whidi  is  making  for  cheaper  and  increased  production. 
1  now  move  the  'dojition  of  the  report  and  accounts. 

Mr.  E.  13.  ELLICE-CLARK  seconded  the  resolution,  which  was 
unanimously  carried. 

Tlie  retiring  director  (Mr.  Eustace  C.  Quilter)  and  the  retiring  auditors 
were  re-elected,  and  a  vote  of  thanks  to  the  chairman,  directors  and  staff 
brought  the  proceedings  to  a  ;lose. 


DRAKE  &GORHAM  (LTD.)— :Mr.  B.  M.  Drake,  who  presided  at  the 
meeting  last  week,  .said  that  £810.  16s.  .jd.  had  l)een  paid  out  of  profits 
to  tlu-  62  members  who  were  serving  their  country.  In  addition,  fees 
had  been  jiaid  in  full  to  two  directors,  one  of  whom  (Lieut.  Carver)  was 
at  the  Dardanelles.  They  had  also  provided  out  of  profits  £1,194  to  cover 
depreciation  on  investments  and  £555  for  income  tax,  against  £67  for  the 
jirevious  year.  The  increase  this  year  was  partly  due  to  the  average 
system  «d  assessment  and  partly  to  the  increased  rate.  Economies  had 
l)een  eflected  in  several  directions,  without  which  a  loss  for  the  year  would 
liave  h(>eii  inevitable,  especially  in  view  of  the  disapjwinting  results  of 
the  Mant  hester  office,  where  the  installation  profits  were  less  than  a  third 
of  those  ff>r  the  previous  year.  The  amount  of  work  in  hand  at  the  close 
of  the  year  was  largely  in  excess  of  tlie  jirevious  year's  record,  and  in- 
cliuled  some  im])ortant  in.st.illations.  Amonc  these  may  Ix'  mentioned 
a  comjilete  generating  station  (or  the  United  Alkali  (\^.,  which  would 
contiMii  three  lurlKt-gcnerating  sets  each  of  1 .0(Hl  kw.  and  one  of  250  kw.. 
or  a  total  of  4.7(.KMt.f.  The  plant  would  include  Babcock  &  Wilcox 
IwilerB,  Tarsons  geared  turbines,  condensers,  superheaters  and  all  modern 
improvements,  and  would,  it  was  hcqx'd,  lead  to  further  work  of  the  same 
•  lass.  It  was  to  Im-  used  for  electrolytic  work  in  connection  with  urgent 
war  rcipii'.Muent.s.  They  had  also  large  contracts  for  the  Cotton  row<ler 
and  other  powiler  companies — in  connection  with  which  they  liad  made 
ft  sjHK-inl  .study  of  the  requirements— for  the  lx)r<l  Wandsworth  Institu- 
tion, and  tile  new  buildings  of  the  Horticidtural  Society  at  Wisley.  Ten 
campn  an<l  milit.iry  hospitals,  ns  well  as  an  aeroplane  factory,  had  been 
or  were  '  Med  with  liuht  and  ]iower.     The  Queens  Motel.  Rirming- 

ham.  w  lit  for  the  L.  &  .\.W.  Railway,  and  lighting  contracts 

includeil  those  for  Mes.srs.  Sir  W.  G.  Armstrong.  Whit  worth  &  Co.,  Lever 
Bros.,  .loseph  Cro.stield  &  Sons,  and  Topham  Jones  and  Railton.  Their 
iittt  for  the  yejir  also  included  the  King  Edward  VII.  Sanatorium,  some 

banks,  churche-*.  8e%eral  private  houses,  &c.     The  wholesale  di  ; * ' 

ha«l  sustained  a  severe  loss  in  the  death  of  itJt  enp.'>b|e  .is<;i«tan' 
(Mr.  V.   II.  (iodch).  who  was  kilhvl  at   Vernii  il 

month';  lit  tin    front  with  the  (Jameron  Highl  <  "( 

and  absence  of  new  building  work  had  naturally  atfectoii  ibe 
i.  -  .,.-  .  but,  in  spite  of  that,  the  net  profit  wna  slightly  alK^^^e  that  of 
the  previous  \-ear.  Attention  wa«  bcine  paid  to  the  liuhting  require- 
ments of  n  ■  other  fartoil  '  >  mment  work. 
Owina  tilth.  :  earlxjns  thci .  ai.uid  for  h.'Uf- 
wftlt  taoiits  with  »iJocially  designed  fittings  to  replace  Arc  lamps.    They 
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had  manufactured  complete  switchboards  for  H.M.  Office  of  Works  for 
Windsor  Castle,  the  Houses  of  Parliament  and  elsewhere),  also  for  Cor- 
porations, power  companies  and  others.  The  shortage  of  capable  labour 
had  caused  considerable  inconveniences  in  tbc  works.  The  use  of  com- 
mercial lorries  and  delivery  vans  propelled  by  electric  accumulators  had 
been  extended  during  the  year,  and  vehicles  had  been  supplied  to  Liver- 
pool and  Bury  Corporations  and  some  business  houses.  Subject  to  our 
acceptance  of  deferred  payment,  they  had  the  olier  of  several  Corporation 
orders.  Considering  the  fact  that  one  of  their  principal  dcspartments — • 
namely,  that  connected  with  country  house  lighting — had  been  .so  seri- 
ously affected  by  the  war,  it  was  a  cause  for  congratulation  that  they  had 
been  able  to  adjust  themselves  to  the  altered  conditions  and  to  show  a 
small  profit.  Tliat  had  been  largely  due  to  the  ungrudging  loyalty  of  the 
office  staff,  who  had  willingly  undertaken  the  work  of  absentees  by 
working  long  hoiu's. 

EDIS  )  &  SWAN  UNITED  ELECTRIC  LIGHT  CO  (LTD.)— The  annual 
general  meeting  of  this  company  was  held  at  Winchester  House,  Old 
Broad-street,  London,  E.C.,  yesterday  (Thursday),  under  tW  presidency 
of  Mr.  ('.  J.  Ford.  A  full  report  of  the  proceedings  will  appear  in  our 
next  issue. 

[MTEIMAriQ^AL  LIGHT  &  POWER  C>.  (LP  ■>. — For  the  year  ended 
Juno  30  the  net  profit,  after  payment  of  debenture  interest  and  London 
and  Canadian  administration  charges,  was  £10,273,  and  with  £3,886 
brought  forward  the  total  was  £14,160.  The  preference  dividend  at 
rate  of  6  per  cent,  per  annum  for  the  year  has  been  paid,  leaving  £1,831 
to  be  carried  forward.  The  subsidiary  companies,  before  declaring  their 
dividends,  placed  to  reserves  for  renewal  and  general  purposes  sums 
amounting  to  £8,260,  making  the  total  of  those  reserves  £26,73 L  The 
progress  of  the  subsidiary  companies  in  Venezuela  and  the  Argentine 
has  been  retarded  by  the  effects  of  the  war,  and  the  Merida  undei'taking 
has  been  seriously  affected  by  the  Mexican  troubles. 

SOUTHERN  BR-vZIHaN  ELEgTRIC  CO.  (LTD.).— For  the  report  for  the 
year  ended  June  30  the  net  earnings  of  the  company's  Brazilian  under- 
takings show  an  increase  in  currency  of  about  8  per  cent,  on  the  year. 
After  deduction  of  all  charges  in  Brazil  and  London,  and  of  interest  on 
debentures  to  July  1,  1915,  thei'e  remains  a  balance  to  credit  of  profit 
and  loss  of  £2,127,  which  the  directors  propose  to  carry  forward. 

STIRLING  AND  BRIDGE-OF-ALLAN  TRAMWAYS  CO.  (LTD.)— The  report 
for  the  year  ended  Aug.  31  states  that  the  directors  had  decided  to  obtain 
a  provisional  order  to  authorise  the  substitution  of  mechanical  traction 
for  horse  haulage.  Meetings  were  held  with  the  local  aiithorities  in- 
terested in  order  that  the  necessary  consents  might  be  got,  but  at  the 
urgent  request  of  the  authorities  the  directors  reluctantly  agreed  to  post- 
pone the  matter. 

UNITED  RAILWAYS  OF  HAVANA  AND  REGLA  WAREHOUSES  (LTD.)— 
The  report  for  the  past  year  states  that  the  total  increase  in  receipts  was 
£10,000,  of  which  £6,600  had  been  on  the  electric  services,  a  striking 
reproduction  abroad  of  home  experience.  The  ordinary  dividend  is 
5  per  cent.,  which  will  be  paid  in  cash  instead  of  in  debenture  stock  as 
in  1914. 


NEW    COMPANIES.    MORTGAGES  AND 
CHARGES,  &c. 


NEW  COMPANIES. 

L.  ADAMS  (LTD.)  (142,058).— Reg.  Nov.  6,  capital  £1,000  in  £1 
shares,  to  cany  on  the  business  of  mechanical- and  electrical  engineers  and 
contractors,  founders,  manufacturers  of  machinery,  tool  and  boiler 
makers,  &c.,  and  to  adopt  an  agreement  with  Alfred  Emil  Voss.  Private 
company.   Reg.  Office :  Heath  Works,  South  Hill-park,  Hampstead,  N.  W. 

ALBERT  A.  B^iLL  &  CO.  (LTD.)  (142,084)— Reg.  Nov.  10,  capital 
£1,000  in  £1  shares,  to  acquire  business  carried  on  as  Albert  A.  Ball  &  Co., 
of  business  and  financial  and  commission  agents,  &c.,  and  of  manufac- 
turers of  refills  for  electric  batteries  and  pocket  lamps  and  torches  as  the 
K.  Mfg.  Co.  Pi'ivate  company.  First  directors  are  A.  A.  Ball,  F. 
Osbaldeston  and  0.  D.  LcsHe.     Reg.  office  :   2  and  3,  Eldon-street,  E.C!. 

T.  W.  GLAZE  &  CO.  (LTD.)  (142,113)— Reg.  Nov.  11,  capital  £6,000 
in  £1  shares,  to  take  over  the  Maritime  Works  at  Foxoak-street,  Cradlcy 
Heath  (Staffs),  and  the  business  carried  on  there  as  T.  W.  Glaze  &  Co., 
and  to  cari-y  on  the  same  and  the  business  of  furnishing  ironmongers, 
electrical  engineers,  &c.  Private  company.  First  directors  are  T.  \^^ 
Glaze,  W.  Jackson  and  J.  Priest. 

W.  SANDERS  &  CO.  (1915)  (LT".)  (142,057.)— Reg.  Nov.  5,  capital 
£2,000  in  £1  shares,  to  take  over  the  business  of  an  electrician,  metal 
worker,  mechanical  engineer  and  manufacturer  carried  on  by  L.  G. 
Russell.  Private  company.  First  directors  are  L.  G.  Russell  (per- 
manent director  and  chairman).  Lucy  Russell  and  W.  Sanders.  Secre- 
tary, Lucy  Russell.     Reg.  office,  7,  Oxford-street,  Digboth,  Birmingham. 

MORTGAGES   AND  CHARGES. 

LONDON  ELECTRICAL  TRADING  CO  (LTD.)— Issue  on  Nov.  8,  1915, 
of  £600  debeatures,  part  of  series  of  which  particulars  have  already  been 
filed. 

RECEIVERSHIP. 

CENTfeAt  WIRELESS  CO.  (LTD.)— R.  B.  Earle,  45,  Newhall-street , 
Birmingham,  ceased  to  act  as  receiver  or  manager  on  Nov.  4,  1915. 


CITY   NOTES. 


MEMORANDA  (Nov.  17).— Bank  rate  5  per  cent,  (niooe  kag.  8,1914). 
Consols  65  Con.sois  Pay  Day  \J  ■':.  1  Stockn  iwi  .SharM  Ticket 
Days  Nov.  25  and  IXc.  14.  Pay  Days  Nov.  26  ,-ifid  Fi--'  \^  Price  of 
silver.  243d. 

BUENOS  AIRES  PORT  &  PITY  TRAMWAYS  CO.  (LTD.).  The  a-.ij.r, 
for  the  p(;riod  from  iJee.  31  to  June  Is,  when  a  rect-ivt-r  w;?-  ■•  •  •  •  ', 
show  profits  of  £6,191,  and  delxjnture  inten-r'ts  reqairt!^  £1.;  " 

fund  £2,502,  and  interest  £2,310. 

CALCUTTA  ELECTRIC    SUPPLY    CORPN.  (LTD.)— The  nam'-  r  -  f  ...it- 
.sold  to  consumers  during  the  four  weeks  ende^l  Aug.  27 
2,151,304,  compared  with  l,5(Jl,589  in  the  corn  '     2  \^  -   ■ 

The  number  of  units  sold  during  the  five  week.s  <  .1  v,    -  _ 

against  1,811,008  in  1014. 

CASfNEK-KKLLNER    ALKALI    CO.    (LTD.; — The   net  ;.r..~t  f,. 
Sept.  30  was  £260,805,  and  amount  brought  forward  « 
proposed  to  place  £50,<X)0  to  depreciation  reserve  and  £i",'p"*i  •  ' 

reserve,  and  to  pay  a  final  dividend  of  12  per  cent.  fmnkin<?  20 
for  year)  payable  on  the  30th  inst.,  leaving  £61,152  " 
Last  year  the  net  profit  was  £174,150,  and  the  di- 
ccnt. 

METALLIC    SEAMLESS    TUBE    CO.  (LTD.)— The  net  prorit  for 
year  was  £3,415,  and  with  £4,340  brought  forward,  the  t^jtal  w.i 
A  dividend  of  20  per  cent,  (tax  free)  is  proposed,  adding  £3,000  to  reserve 
and  carrving  forward  £1,612. 


year  to 
.'.     It  U 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

What  were  known  as  "  otficial  quotations  '  are  not  now  lasu&J,  bai 
we  give  below  the  latest  prices  at  which  actual  traosaotions  took  place 
on  or  before  Tuesday,  Nov.  16.  The  greatest  care  is  taken  in  compiling 
he  e  figures     but   the  diffiaulty   of  verification  is  now  much  increased. 


Last  j 

iLuvi-i 


S     iOBND 


NAME. 


Prie«.  Ratb 

Tuei.  PER   CH.ST  I 

Nov.  16.       YiELOBD. 


Dryio8«o 
DuK. 


10 
10 

5 
5 

it. 
3t. 

5 

5 
5 
5 
St. 
lO 
10 
3t 
St, 
10 
10 
St. 

St. 

St. 
5 
St. 
5 

St 
5 
St 
St, 


St 

I 

4 
5 
5 

St. 

St. 
1 
5 


St 
St. 
St 
St 
St 
St. 
St. 
10 
St. 
St 
3t 
3t 
Si 
3l 
3t 
St 
St 
St 
St 
St 
St 
St 
10 
I/O 
St. 


s% 

10% 
7% 
3i% 
14% 
8% 
9% 
4i% 

5% 
6% 
4% 
4% 

4i% 

JO/ 

^  /o 
40' 
^  /o 

r/o 

1% 

4% 
4% 
1% 

3i% 
3J% 
Ji% 
3i% 

4% 

41% 

6% 

4% 

*7» 
4% 


6% 


Electricity  Supply. 

Bournemouth  li  Pcole  E.L.  Ord 

Do,     4J%  Cum.  Pref 

Do.     6%  Cum  2nd  Pref 

Brompton  &  Kensington  Ord 

Do.     7%  Pref 

Central  Elec.  Supp.  G.  Deb.  St 

Charing  Cross  West  End  &  City  Debs.. 

Do.     4i%  Pref 

Do.     Ord 

Do.     City  Pref 

Chelsea  Elec.  Supp.  Co.  Ord 

Do.  do.  Deb 

City  of  London  Elec.  Lt  Ora 

Do     6%  Pref 

Do.    5%  Deb.  St 

Do.     4J%  Debs 

County  of  London  Ord 

Do.     6%  Pret 

Do.     1st  Deb 

Do.    2nd  Deb 

Edmundson's  Elec.  Supp.  4i%  Debs... 
Kensington  and  Knightsbridge  Ord.  . . 

Do.     Deb.  St 

London  Elec.  Supp.  6%  Pi  ef 

Do.     4%  Mort  Debs 

Metropolitan  E.  Supp.  Ord 

Do.     1st  Mort  Deb 

Midland  Elec.  Corpn.,lst  Mort  Deb.  St 
Newcastle  &  Dist.  E.L.  6%  2nd  Dbs  . . 
Newcastle- 'on-TyneE.S.5%2dMt.Db.St. 
North  Metropolitan  E.  P.  Supp.  6%  Pret 

South  London  E.S  Ord       

St.  James'  &  Pall  Mall  Ord 

Do  do.  Pref 

Do  do.  Debs 

Urban  Elec.  Supp  4J%  Db.  St 

Waste  Heat  &  Gas  Elec.  Gen.  Stations.. 

Westminster  E.S  Corp.  Ord 

Do.     4J%Cum.  Pret 

Electr  c  Railways  &  Tramways 

British  Elec.  Traction  5%  Debs 

Do.     6%  Cum  Pref 

Central  London  Guar.  Assented  Ord. 
Do.        dc         Assented  Def.  Ord. 

Do.     4J%  Pref 

Do      4%  Deb.  St 

City  &  S.  Lone  in  Deb 

Do.     Pref.  1896      

London  Electric  Ry.  Ord 

Do.     i%  Pref 

Do.     4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do      3i%  Pref 

Do,     3}%  Convertible  Pref 

Do.     3J%  A  Debs    

Do.     3J%  Debs ■ 

Metropolitai.  Dist  Ry.  Ord , 

Do      4%  Prior  Lien 


7% 
4i% 
6% 
10% 
7% 
4% 
4% 
2/3 
5% 
4i% 
5% 
41% 
'% 
6/0 
5% 
41% 
7% 
6% 
41% 
41% 
41% 
9% 
4% 
J/0 
4% 
31?/. 
41% 
5% 
6°/ 


Do. 

Do. 
Do. 
Do. 
Do. 


41%  First  Pref.. 
6%  Perp.  Debs. 


4%  Debs. 

4%  Debs.  (1903-5) 

__.    4%  Guar.  Stock 

Underground  E.  Rys.of  London  Shares, 

Do.     A  Ord 

Do.    6%IncDebs 


;  £    s    d. 

1 

7«       1  7    2    8 

Mar.Sapt 

"M 

4  15    8 

Feb,  Aug 

9» 

6    0    9 

Feb   Aug 

3& 

5  16    9 

Mar    Sap* 

7 

0    0    0 

Mar,  Aug 

901      14    8    5 

831         4  15  10 

Jan.  Jub 

3,;     16    9    9 

4 

6    5    0 

Aug.  Feb 

3,' 

5  13    5 

Jut.,  Dw 

4J 

5    8    I 

Mar,  Sept 

88}      :  S     1    2 

Jan.    jly 

121      17    8    5 

Feo  Aug 

121          4   17    0 

Mai.  Jlr 

991         5    0     6 

Jan.  Dec 

98           4  11   10 

Jun.  Doc 

9i         7    7    4 

Mar  Sept 

101          5  18    6 

Feb.  Aug 

91            4  18  11 

1     Jan,  j;? 

97           4  1.'     9 

Mr,  Not 

761         5  17    8 

Julr 

6*        7    5     5 

Feb.Ai* 

86           4  13    0 

Jan.  Jly 

4iV        7    3     3 

861          4  11   11 

Jan,  Jlr 

2u       7    3    7 

Mar,  Aug 

98         ,  4  11   10 

Jan.Jnr 

Jan.  },.• 

99           5     10 

991         6    0    7 

Mar  Sepi 

100           5    0   0 

Mar.SepI 

l.,'j     ,  5  16    4 

Apl  Oc« 

3            6  13    4 

Mir.  Seat 

7-.       6  19    9 

Feb.  Aug 

6*       5  13     1 

Feb.  Aug 

80           t    7    6 

Jan.  Dec 

34           5    6  10 

Aol.  Oct 

.J         7    2    3 

Mar   Ai« 

6           7  10     0 

Mar.  Sept 

4iV       5     7    5 

Jan.  Jlr 

8J           6    5    0 

Apl.  Oct 

66           8  16    6  . 

Fab,Auf 

67|         5  li    3 

•  • 

63           5  t'    8 

«  • 

100           4  10    0 

Jan.  Jly 

931         4    5     9 

.Jan.  Jly 

71*          5  114 

Mar  Nov 

80        '650 

.'="eb.  Aug 

11 
5=1 

5  11     • 
7    1     7 

Jan.  Jul) 
Mar.  Sept 

35 

4  14     4  1 

Ian    Jly. 
Feb.  Aug 

25 

4    0    0 

771 

4  10    4 

Feb   <u« 

741 

4  14    3 

Feb.  Aug 

m 

4     4     6 

an.    ulr 
an.    ulr 

e3i 

4    4     1 

15; 

•  • 

"eb.  Aug 

92 

4    7    0 

Mar.  No- 

t9 

6  10    5 

Feb,  AuB 

115 

5    4    4 

Un.  Jl'lT 

721         5  10     4 

Jan.  July 

671         5  IS    0 
751         5    6    0 

Jan   July 
Mar.  Sept 

U 

•• 

104* 

5  14    7 

Har,  &pt 

t  Ex  dividend  or  interest 
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ELECTRICAL  COMPANIES'  SHARE  USJ.— Continued. 


5  Last  | 
Divi- 
dend 


M 


NAME, 


5 
5 

I 

1 
1 

100 
1 
5 
5 
I 

St. 
2 

100 

St. 
5 
5 

St 
1 
1 
5 

St. 
1 
1 


10 

5 

5 

St. 

10 

10 

100 

12 

100 

1 

1 

St, 

100 


■91. 

St 

St. 

10 
10 

s 

10 
St 
St. 
St. 

St 
IC 

tc 

2f 

I 

1 

IC 

IC 

IC 

St 


St. 
St 


6% 

4i% 

6% 

14% 
6% 
5% 
5% 
6% 
15% 
3/0 
6% 
4J% 
7»% 
6% 
4% 
15% 
2/6 
4i% 
15% 
6% 

4% 

6% 

7% 

4% 

10% 

6% 

20% 

2/3 

4i% 

5% 

5% 

4% 

20% 

4% 

7i% 

6d. 

& 

l.S/0 
1J% 
4% 
5% 
10% 
5/0 
4% 
7% 
l7/b 
4% 
4% 
7% 
22% 
13% 
10% 
7% 
1% 
6% 

^°/° 
4% 

4i% 

$2 

5% 

7<d. 

41% 

10% 

^\ 
4t% 


Electric  Railways  and  Tramways 

Underground  E.  Rys.  of  London  6% 
Inc.  Bds.,  with  coup.  16 

Do.     4i%  Bds 

Yorkshire  W.  Riding  Ord 

Do.     Pref 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord 

Do.     e%  Pref 

Brit.  Aluminium  Ord 

Do.     Prior  Lien  Debs 

Do.     6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.Ericssion  Mfg. Cm.6%  Pref. 

British  Thom'on-Houston  Db 

Brit.  Westinghouse  Pref 

Do.    6%  Prior  Lien  Debs 

Do.    4%  Mort  Deb.  St 

Callender's Cable,  &c.,  Co.  Ord 

Do.     5%  Pref    

Do.     4i%  Debs 

Castner  Kellner 

Dick,  Kerr  &  Co.  6%  Pref 

E<1ison  &  Swan  U.Elec.Lt  A.  £3  pd 

Do.     4%  Deb 

Elec.  Construction  Ord 

Do.    7%  Cum.  Pref 

Do.  4%  Debs 

General  Electric  Ord 

Do,    6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. 

Do.      4i%  Cum.  Pref 

Do.     4i%Db 

India  Rubber,  G.  P.  &c.,  Ord 

Do.  Pref 

Do.      4%  Debs 

Telegh.  Con.  &  Main.  Co 

Do.     4J%Debs 

Vickers  Ord 


PriM, 

Tuei, 
Nov,  16 


Ratb 

fBK  CBNT, 
YlBLDED. 


DiTIDBND 
DUB. 


— corU. 

75  i 

98 1 

) 

4rV 

2A 

/> 
92i 

10^ 
5t 

91 

101} 

70  i 

lOi 

4i 

98 

34 

S4 

JJ 

62 

ik 

1 
69i 
10^ 
9A 
12j 

4i 
9li 

7ii 

81 
95 
3U 
93 

II 


£    s.  d. 


18 
II 


10 
10 


6  IS    3 


St 

10 

10 
IOC 

IOC 

St. 
St. 
St. 


100 

too 


St. 


IX 


St 

100 

lOC 


St 

iO 
St 
5 
5 

St 
St 


8% 


St 


6% 

6% 
5% 

*Z? 
6% 

5' 

4 

4% 

2/9 

2/9 

a 

8% 

2/fa 

4t% 

9»% 

5% 

6% 

5% 

5% 
4J% 
5% 
44% 

3/0 
5% 

6/- 
4.5% 

i 

5% 


CO/ 

I? 


Do.     1st  Debs 

Do.     44%  2nd  Debs 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.     Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 

Eastern  Tel.  Co.  Ord 

Do.    34%  Pref 

Do.    4%  Debs 

Eastern  Extension  Tel.  Co.,  4%  Debs 

Do.    Ord 

Gt  Northern  Tel.  Co.  with  Coup.  8.. 

Indo-European    

Marconi's  Wireless  Tel.  Co 

Do.     7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co.   x  d  i  bonus    . 

Do.     4%  Deb.  St 

Western  Union  50  yr.  Bds '. . . , 

Telephones. 

American  Telephn.  &  Telgh.  $100  Cap. 

Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord   

New  York  Telephone  44%  Bds 

•Oriental  Telephone  Ord 

Do.     Db.  St 

Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.    5%  Cum.  Pref 

Do.     DeD.  Stk 

Financial  and  Investment 

GlobeTelesh.  &  Trust 

Do.     6%  Pf 

Mackay  Companies' Common 

Do.     $100  Pref    

Submarine  Cable  Trust  Cert^ 


S2i 

lOOJ 

lOOi 
23 
68i 

n 

I23i 
65 
801 
784 

Hi 

334 

45 
li 
Hi 
li'. 
d 

12  At 

79 

93 

1351 
76 

Hi: 
101 


i'. 


1 

31 

85 
5i5 
4',! 

90 

lOA 

10^ 
t)6t 
68  i 
120 


6 
4 
4 

5 
6 
7 
5 
6 
4 
8 
5 
5 
7 
6 
4 
4 
9 

6 
8 
7 
5 
9 
6 
7 
4 
4 
6 
5 
4 
7 
4 
4 
5 
4 
4 

5 
6 
5 
6 
6 
6 
6 
5 
5 
4 
5 
5 
7 
7 
5 
3 
9 
7 
5 
5 
4 

5 
6 
6 
4 
5 
4 
5 
7 
5 
5 

5 
5 
5 
5 

5 


I 

9 
11 

8 
17 
10 
14 

6 
18 

8 
18 
10 

2 

1 

11 
16 

2 

9' 
14 

0 
15 
11 

7 
14 
14 
18 

4 
16 

4 

3 

6 
12 

3 
17 

9 

17 
19 
16 

7 
11 
13 
II 
13 

7 
19 

1 
17 

3 

4 

6 
19 

2 
10 
12 

I 
11 

7 

11 

12 

8 

4 

18 

4 

4 

10 

0 

17 
17 
15 
16 

0 


1 

4 

5 

5 

2 

0 

3 

4 
11 

5 

6 

4 
10 

3 
10 

0 
10 

0 
7 
0 
6 
7 
2 
4 
9 
4 
10 
6 
3 
3 
0 
4 
3 
4 
2 

11 

5 

9 

0 

2 

4 

II 

4 

8 

8 

II 

11 

I 

5 
8 
0 
10 
0 
7 
3 
10 

10 
7 
5 
9 

II 
9 
8 
8 
4 
0 

9 
I 
7 
4 

0 


i\ 


5»% 


Colonial  anJ  Foreign  Railways, 

Anglo  Argentine  Trams.  5%  Dibs 

Do.    44%  Debs 

Do.    4%  Debs 

Do.    54%  IstPref 

Do.     54%  2nd  Pref 

Brazilian  Traction  Ord 

Do.    6%  Pref 

BrisbaneTrams  Ord 

Do.    5%  Cum.  Pref 

British  Columbia  44%  Con.  Debs 

Calcutta  Elec.  Trams.  Ord 

Havana  Elec  Ry.  5%  Bds 

Madras  Elec.  Trams  6%  Cum.  Pref.   . . 

Manaos  Trams  5%  Debs 

Mexico  Trams  Common  St 

Do.     5%  Bds    

Montreal  Street  Ry.  44%  Debs.  (1972). . 
Rio  de  Janeiro  Tram,  L.  &  P.  50  yr.  Bds 
Toronto  R;iilw.iv  Co  *k"o  B\s 

Colonial  and  Foreign  Electric 

Adelaide  Elec.  Supply  6%  Pret 

Do.     5%  Debs 

Bombay  E  S  &  T  6%  Pref 

Do.     4S%Deb-, 

Calcutta  E.  S.  Corp.  Ord   

Do.     6"'„  Pref    

Canadian  Gen.  Elec  Common  St 

Melbourn  eElec  Suoply5%  IstMt.  Debs. 

Do.    5%  Cons.  Dob.  St 

Mexican  Light  &  Power  Ord 

Do.     Pref 

Do.     5%  Bl5 

Shawlnigan  Water «i  Power 5%  BJ.»  ... 

Do.    Cap.' Stock   

Toronto  Power  44%  Deb.  S'-    

Do.    44%  Cons.  Deb.  St 

Victoria  Falh  <i  Transvaal  P.  Co.,  6%Pl 

On      54%  2nd  Mort   Detw '    .    . 


Tra  nways 

81 

751 

76 
3H 
3-, 

574 

92 
6A 
4, J 

62 
6* 

89 

69 
41 
5) 
96 
78 


&C. 

6    3 


Supply,  &  c 


441 

97 

="4 
't 

1244 

93 

961 

29 

42 

454 

IJI4 

1434 

96 

844 
II 


18 
5 
0 

10 

18 

10 
8 
5 

17 

16 

12 
2 
4 

"0" 
13 

8 
17 

1 

3 

IS 

2 

4 

14 

12 

I 

3 


5 
7 
3 
0 
6 
3 
5 
0 
II 
1 

U 

6 

4 

11 

0 

10 
2 
0 

6 
I 

8 
10 
9 
3 
5 
10 
4 


Mar,  Sept 
Jan,  July 

March 
Jan,  Jly 

Apl.  Oct 
Apl,  Oct 

Mar 
Jan,  July 
Jan.  July 
Aug,  Feb 
Jan,  July 
Mar,  Set) 
Feb.  A'Jg 

April 
Apl, Oct 
Jan,  July 
Jan,  July 
Feb,  Aug 
Jun,  Dec 
May,  Nov 

Sept 
Feb,  Aue 
Jun,  Dec 

May 
Jan,  July 
Jan,  fuly 

July 
Jun,  Dec 
Feb,  Aug 

Jun,  Dec 
Feb,  Aug 
Apl,  Oct 
Apl,  Oct 
Mar,  July 
Jan,  Jly 
May,  Aug 
May,  Aug 
Jun,  Dec 
Jun,  Dec 

Fb,My,Aug,N 
Fb,My,Aug,N 
Ja.Ap.Jly.O 
May,  Nov 


Ja,Ap,Jly,0 

Ja,My.Jly,0 

Ja,My,Jly,0 

May,  Nov 

Feb.  Aug 

Ja,  Ao.Jly.O 

Ja,  My,  lly 

May  I  Nov 

April 

July 

May.  Nov 

May,  Nov 

Mr,Jly.O.Dec 

Jun,  Dec 

May,  Nov. 

Ja.Ap.Jn.O 
Jan,  Jly 
Nov. 
May,  Nov 
Apl,  Oct 
Jan,  July 
Jan,  July 
Apl,  Oct 
Jan,  July 
Jan,  July 

Sp.DcMr.In 
Sp.Dc.Mr.Jn 
Ja,Apl.Jly.O 
Ja,Ap,Jiy,0 
Apl,  Oct 

Iun.  Dae 
an,  July 
an,  July 
an,  July 
Jan.  July 
Fb,M.A,ig.N 
Ja.Api.Jly.O 
May 
May,  Noy 


4 
18 

3 
13 

6 


5    9 


Mar,  Sep 
Feb,  Auc 

Jan,  July 
Fb.M.Aur.N. 
Mar,  Sep 
Feb,  Aug 
Jun.  Dec 
Feb,  Auc 

Mar,  Sept 
Jun,  Dec 

J»n.')ly 
May,  Nov 
Mar,  Sept 
Ja.Apl,Jlly,0 
June,  Dec 
Apl,  Oct 
Ja.Arl.JIy,0 
M  »y,  Nov 
Ian.   Jlv 
Jan,  July 
ja.Apl.Jly.0 
Jan,  July 
May,  No* 
Jan,  Jutr 
Itn.  fuW 


METAL  FBICB8, 

Messrs.  J  B.  Garnham  &  Sons,  132,  Upper  Thames-street,  London,  E.G.,  quote  under 

date  Nov.  17,  the  following  as  the  present  basis  prices  of 

per  ton 
English  LMd.. ..„-..-..     £28    0    0 
Anttmony  «___.._..»     NcminaL 


Nhw  Mbtals.  per  lb. 

Solid  Drawn  Brass  Tubes....--  KH 

Solid  I>awn  Cooper  Tubes  ....«  14d. 

Brazed  Copper  Tubes    ...—  14d. 

Brazed  Brass  Tubei ....—  I6M. 

BrassWire ...-  13tdi 

CopperWlre  13d. 

Rolled  Brass  --  13|d. 

Brass  Sheets  —  —  -  —  -—  141  d. 


Copper  Sheets 
Spelter 


per  ton. 

£110    0    0 

£90     0    0 


Olo  MBTAUi 
Clean  Scrap  Copper  ....  —  . 
Brazlery  Copper  Scrap. ... . 

Clean  Scrap  Brass 

Old  Lead    

Old  Zinc 

Hollow  Pewter 

Black  Pewter —  —  . . . 

Gun  Metal ....  — 


per  ton 

£71  0 

£64  0 

£5o  13 

£22  0 

£45  0 

£120  0 

£80  0 

£62  0 


Mr.  A.  Joseph,  Earl-street.  London-road,  Southward.  London,  S.E.,  quotas  under  date 
N^v.  16,  the  following  approximate  prices  of  Scrap  Mbtals  ! — 


oer  ton. 
Aluminium  Cuttings    ....-£100    0    0 

Clean  Mixed  Brass    -     £53    0     0 

Clean  Copper £73    0    0 

Brazlery  Copper £6''    0    0 

Gun  MeUI £68    0     0 


par  ton. 

Old  Lead £22  10    0 

Tea  Lead £20  10    0 

Old  Zinc £53     0     0 

Hollow  Pewter £115    0     0 

Shaped  Blacic  Pewter £80    0     0 


Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  1  Plumber's  Solder  (in  bar 
t  strip),  674  ;  Commercial  Tinman's  Solder,  £}b  :   Blowpipe  Solder,  £106. 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 


LINE. 


Week 
ended. 


Q 


Inc.  or  dec. 

I        (a) 


AaORBOATB. 


No.of  I 
weeks.  I 


Amount. 


Aberdeen  Corporatloa   . . . 

Anglo-Argentine 

Ashton-under-Lyne 

Ay.-  Corporation 

Birkenhead  Corporation . . 
Birmingham  /Trams.. 
Corporation.  \  Buses  &c. 
Blackburn  Corporation  .. 
Blackpool  Corporation  . . 
Blackpool  and  Flestwood 
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Dublin  &  Lucan  Railway  . 

Dublin  United ■ 

Dundee  Corporation  ..... 
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Glasgow  Corporation .... 

Glossop  Trams 

Gloucester  Corpn 

Halifax Corpn.  --{b^^^m' 
Hastings  Elec.  Trams  Co.. 

Huddersfield  Corpn 

HullCirpiratlon 

llford  District  Council.... 

Ilkeston  Corporation 

Ipswich  Corporation 

Uleof  Than'etOo 

Kilmarnock  Corporation . . 
Lanarkshire  Trams  Co.  .. 

Lancashire  United    

Lee  Is  Corporation   

Leicester  Corporation  .... 

Leilh  Corporation   

Lincoln  Corporation 

Llv  -roool  Corporation  . . 
LlandudnobColwynBayR 
London  Count/ Council  .. 
I  j5w»5to!  I  Corporation  ... 
M  aidstone  Corporation . . . 
Manch-"*  erCjrporation  .. 

N«laonCcrp)ratlon 

Newcajtl"-on-Tyr,e  Corpn 

Newpott  (Mon.)Corpn 

Northa.iipt:!:!  Corporation 
Nottingham  Corpoialion 
Oldham  Corporation  .... 
Portsmouth  Corporatisn . 
Preston  Corporation  .... 

Rochdale 

Rotrterna.n  Corporation  . 

SaltorJ  Corporation 

t  Shetn-ld  Corporation .... 
j|Vmt^a-n:.:  r.   ~-irpn.  ... 

ation... 
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II 
13 
13 
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6 
6 
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II 
13 
14 
10 
10 
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12 
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13 
13 
14 
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II 


11 


£ 

1,861 

53,091 

439 

251 

1,362 

15,218 

806 

1.079 

662 

292 

2  582 

1,722 

6 

918 

4,837 

4,831 

r4,235 

1,488 

282 

1,237 

r62,550 


line,  or  dec. 

I        (a) 


'  And  134%  bonus,    t  Us.  dividend  or  interest 


5ic.JtB 

'  r  jtion  . . 

b.  .^TUi.J  ,_.'.:lrict      .... 
Swinoon Corporation  .... 

Tynf-alde  Tram  Co 

Wallasey  Cor  ixv.itian  .... 

WaUallCorporation 

V.'...;namslow 

W  m  I  mgton  Corporatloa . . 
W^st  Ham  Corporation. . . 

Vs..  ^■',  Corcc  i!;  --, 

Wi  ,  ^-. .  -  \Mr(n.,, 

foTkf  Trams  . . . 
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13 
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10 

9 
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13 
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10 
13 
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13 
13 
13 
13 


II 
13 
13 
13 

12 
11 

4 

10 

10 
IS 
14 
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10 
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3 
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11 
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II 
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+ 
4- 
+ 
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979 

277 

115 

5,874 

1,383 

1.247 

317 

21.795 

123 

285 

2,060 

41 

790 

2.512 

3,104 

585 

125 

479 

248 
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3.195 

728 

130 

13.052 


192 

17.455 
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12.123 

934 
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9,3jO 
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462 
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+ 
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+ 

-1- 
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5 

_ 

43 

— 

2 



62 

+ 

159 

+ 

120 

+ 

7 

-1- 
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+ 
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23 
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32 

32 

33 
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32 
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£ 
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16,086 

11,374 

45,224 

444,429 

27,238 

43,315 

64,315 

37.011 

83.798 

70,643 
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38.738 
211,871 
220,072 

9,273 

9,563 

45,417 


22,773 


33.534 

10.551 

3  072 

276,535 

35.484 

43,026 

12,708 

520.305 
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73,790 

1,636 
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88.717 
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+ 
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+ 
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+ 
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+ 
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+ 
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2 

— 
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4- 
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+ 
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+ 

33 
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+ 
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32 

32 
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34 
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32 
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32 
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33 

2 
32 
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32 
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1,151 

611 

3.588 

57,650 

17,376 

418 
1,356 

248 
2.057 
3,767 

103 

"'139 

2.267 

39.478 

r240 

1,329 

412 

611 


78.786 
294.986 
133.002 

20,469 

4,640 

605,336 


7.358 
587,915 

6.455 
207,527 

24,i42 

121.541 
78,852 

31,244 

37.538 
172.531 
299.548 

49.244 

25,675 

49.493 

1.079 

6,482 

11.490 

43,095 

33,834 

30,476 

14,765 

101.194 

49,804 

6.473 

72.921 


27 


881 
1.896 

104 

10,579 

1938 

5,678 

744 
38.931 

170 

105 

899 
7 

163 

12.767 

3,368 

2.897 

116 
2,9  >8 

711 


4.871 
23.099 
7.858 
1,231 
510 
7,891 


+  164 
-(-  19,146 
-*-        137 


-♦-  4.580 

-»-  «.173 
•4-.  *K7 

■4-  772 

+  3,985 

4-  6.665 
4-    40.103 

■I-  5.067 
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(d)  These  a)mparisons  are  with  the  oorrwpondlnt  period  last  year,      •  Partly  electrlceU 

ttacludeBomnt^uie..  %r  :Mtnus2dty«.  |Mln-.«3dsr»  iPiiul     *»• 

1  Plus  2  days.        **  Compared  with  ooe  week  aioreUst  yea:. 
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The  Necessity  for  Manufacturing  Profit. 

In  his  presidential  address  to  the  Institution  of  Electrical 
Engmeers  last  week,  Mr.  C.  P.  Sparks  touched  upon  a  point 
the  importance  of  which  is  often  forgotten.  It  is  not  infre- 
quently assumed  that  it  does  not  much  matter  whether  the 
manufacturer  makes  a  profit  so  long  as  the  purchaser  obtains 
his  plant  at  the  lowest  possible  price.  This,  however,  is  a  very 
short-sighted  policy,  and  much  of  the  mischief  that  has  been 
done  is  no  doubt  due  to  the  acceptance  of  the  lowest  tender, 
irrespective  of  the  quality  of  the  plant  that  is  offered.  Mr. 
Sparks  rightly  points  out  that  if  a  reasonable  margin  of  profit 
is  not  secured,  the  contractor  cannot^  in  the  long  run,  do  his  duty 
by  the  purchasers.  He  cannot  provide  for  developments, 
because  new  capital  cannot  be  attracted  without  a  prospect  of 
reasonable  profit.  Under  these  conditions  everything  is  cut 
dovm  to  a  minimum  ;  provision  cannot  be  made  for  improve- 
ments, and  the  last  thing  that  can  be  encouraged  is  research. 
Thus  it  becomes  impossible  to  keep  pace  with  our  competitors 
in  other  parts  of  the  world.  Unfortunately,  at  the  present 
time,  there  is  a  great  deal  of  capital  in  the  electrical  industry 
which  is  not  productive,  or  which  at  least  does  not  earn  a 
reasonable  dividend.  So  long  as  this  is  the  case  it  cannot 
be  considered  that  the  electrical  industry  is  in  a  satisfactory 
position. 


Scheduled  Trades. 

On  Saturday  last  the  Local  Government  Board  issued  a 
circular  for  the  guidance  of  the  tribunals  to  be  set  up  under 
the  Derby  recruiting  scheme.  After  a  careful  perusal  of  the 
circular  we  are  moved  to  express  the  wish  that  such  tribunals 
will  show  sound  common  sense  in  the  intei-pretation  of  tiie 


circular,  and  will  be  composed  of  bu-siness  men  as  distinct  from 
political  organisers.  The  occupations  scheduled  a.s  being 
vitally  important  at  the  present  time  for  war  work,  or  for  other 
essential  requirements,  have  manifestly  been  selected  by 
someone  without  expert  knowledge  of  the  trades  to  which 
reference  is  made.  Men  of  military  age  engaged  in  any  of 'the 
occupations  set  out  in  the  schedule  who  present  themselves  for 
attestation  are  to  be  placed  in  the  Army  Reserve,  but  \\-ilI  not 
be  called  up  for  military  service  unless  it  has  been  decided  that 
it  is  no  longer  necessary  to  retain  them  in  civil  emplo\Tnent. 
It  is  common  knowledge  that  eligible  men,  in  no  sense  in- 
dispensable, have  been  taken  into  munition  works  without 
either  training  or  experience  and  have  been  starred.  In  many 
trades  the  omissions  are  serious,  and  unless  the  Schedule  is 
amplified  without  delay  our  soldiers  will  find  themselves  with- 
out shirts  to  their  backs,  without  clothing  for  their  bodies,  and 
without  food  for  their  bellies.  In  the  engineering  trades,  and 
particularly  in  electrical  engineering,  the  omissions  are  equally 
serious.  For  the  moment  the  wiremen  are  "  safe."  as  also  are 
the  armature  winders,  ship  electricians,  and  electrical  instru- 
ment makers,  and  it  has  been  officially  recognised  that  those 
engaged  in  electric  light  and  power  supply  are  doing  work  of 
cardinal  importance  for  the  maintenance  of  some  other  branches 
of  trade  and  industry.  Designers  and  trained  engineers,  experts, 
testers,  inspectors  and  assessors  do  not  figure  in  the  list5,  neither 
do  engineering  and  technical  students.  Unless  steps  are  taken 
quickly  to  stop  these  men  sacrificing  their  careers,  we  shall  be 
imable  to  make  headway  in  the  struggle  for  industrial  supremacy 
that  will  unquestionably  begir  with  the  termination  of  the  war. 
We  warn  the  Government  that  in  this,  at  least,  they  must  take 
thought  for  the  morrow. 


Mica  Insulated  Armature  Coils. 

The  advantages  of  mica  as  an  insulating  material  are  well 
known.  The  mica  used  for  armature  coil  insulation  has  a 
greater  factor  of  safety  at  150°C.  than  impregnated  tape  at 
105°C.,  and  it  shows  no  distress  under  conditions  which  quickly 
puncture  treated  tape,  causing  the  latter  to  break  dov\ii  under 
severe  operation.  Moreover,  mica  shows  a  continuously  in- 
creasing insulation  resistance  at  temperatures  above  200' C, 
whereas  treated  tape  breaks  down  structurally  at  tempera- 
tures higher  than  10o°C.,  and  the  insulation  resistance  rapidly 
decreasea.  It  has  been  found  that  this  characteristic  alone 
prevents  the  ?afe  use  of  treated  tapes  and  fabrics  for  the  insula- 
tion of  the  armatures  of  high-tension  alternators,  and  for  tem- 
peratures above  100°C.  In  the  latest  standardisi\tion  rules  of 
the  American  Institute  of  Electrical  Engineers,  the  ability  of 
manufacturers  to  employ  mica  insulation  successfully  at 
maximum  temperatures  of  loOT.,  and  evea  higher,  is  rewg- 
nised,  but  in  the  rules  it  is  stated  that  as  sufficient  data  cover- 
ing experience  over  an  extended  period  at  such  temperatures  ia 
at  present  unavailable,  a  temperature  of  125T.  has  been 
adopted  as  a  conservative  limit  for  this  class  of  msulatiou,  and 
any  increase  above  this  figure  should  be  the  subject  of  special 
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guarantee  by  the  manufacturer.  In  the  British  Standardisa- 
tion Rules  for  Electrical  Machinery  a  maximum  observable 
temperature  of  115°C.  is  allowed  for  mica  insulation  for  rotating 
machines  wound  for  pressures  not  exceeding  5,000  volts.  For  a 
machine,  other  than  a  transformer,  woimd  for  a  pressure  ex- 
ceeding .5,000  volts,  the  limits  of  observable  temperature 
allowed  are  reduced  by  r5°C.  for  each  1,000  volts  or  part 
thereof  by  which  the  rated  pressure  exceeds  5,000  volts. 


Further  data  on  the  safe  operating  temperatures  of  built- 
up  mica-and-cambric   insulation  wore  given  recently  by  Mr. 
F.  D.   Newbury  in  an  informative  Paper  read  before  the 
American   Institute  of  Electrical  Engineers.     The  tests  were 
made  on  the  first  alternator  mstalled  at  Niagara  Falls  20  years 
ago  by  the  Westinghouse  Co.     It  is  interesting  to  note  that  this 
generator  has  operated  for  approximately.  110,000  hours,  wliich 
is  equivalent  to  5,800  hours  per  year,  or  to  16  hours'  operation 
every  day,  and  has  delivered  280-million  kilowatt-hours.  From 
the  abstract  given  elsewhere  it  will  be  noticed  that  in  one 
series  of  tests  the  operating  temperatures  were  measured  by 
installing   special   conductor   bars    having   thermo -couples  in 
actual  contact  with  the  copper  at  its  hottest  part.     Tempera- 
tures considerably  in  excess  of  those  set  out  above  were  ob- 
served, and  an  examination  made  in  1914  showed  the  insula- 
tion to  be  in  good  condition,  with  the  mica  unchanged  and  with 
the  conductors  tight  in  the  slots.     Before  removing  the  insu- 
lation from  some  of  the  bars  !Mr.  Newbury  made  a  puncture 
test,  and  22,000  volts  was  reached  before  the  poorest  sample 
broke  down.     The  operating  voltage  is  2,300.     The  growing 
practice  of  building  into  electrical  machinery  suitably  placed 
thermo-couples  or  temperature  detectors  should    place  at  the 
disposal  of  the  designer  a  good  deal  of  valuable  information  on 
the  question  of  maximum  temperatures.     This  will  in  all  like- 
lihood lead  to  further  progress  in  the  ventilation  of  electrical 
machinery,  and  will  probably  necea.sitate  a  revision  of  the 
maximum   allowable   temperatures.     It   is   evident   that    by 
using  suitable  materials    manufacturers  need  have  no  fear  in 
giving  the  special  guarantee  called  for  when  the  maximum 
observable  temperature  exceeds  that  laid  down  by  the  sevcr;il 
institutions. 


mission  over  longer  distances  would  not  show  to  commercial 
advantage.  Other  curves  given  by  Dr.  Parshall  refer  to  the 
gain  bv  using  economisers  and  artificial  draught.  In  every  case 
it  ia  a  question  of  the  balance  of  capital  charges  against  in- 
creased efficiency,  and  it  is  often  fotmd  that  it  is  commercially 
better  to  have  a  less  efficient  station  in  order  to  make  a  gain  in 
capital  charges. 


Economics  in  Power  Stations. 

Elsewueke  we  give  in  abstract  a  Paper  by  Dr.  H.  F.  Pak- 
SHALL,  who  has  a  knack  of  com])rossing  a  vast  amount  of  useful 
information  into  a  small  space  by  means  of  curves.  Some  time 
ago  Dr.  Parshall  gave  curves  relating  to  the  design  of  traction 
systems.     In  the  present  Pap-r.  whicii  was  read  bef(»re  the 
International  Engineering  Congress  in  San  Francisco,  he  gives 
curves  showing  the  way  in    wiiich   certain  items  of  cost  vary 
with  the  size  of  the  plant,  hjad  factor,  &c.     Such  curves  serve 
to  bring  out^  prominently    many  points  tjuit  arise  in  jxtwcr 
station  design.     For  example,  the  coal  cost  falls  on'y  8l«)wly 
with  increasing  total  capacity  of  plant  installed  after,  say, 
10,000  kw.,  and  is  much  more  affected  by  loa«l  factor  than  by 
total  capacity.     This  is  largely  true  also  of  the  total  works 
costs.     Capital  charges,  on  the  other  hand,  Btill  show  a  mark<'«i 
tendency  to  fall  with  larger  capacities,  and  this  is  atill  more  true 
of  total  Costs,  including  capital  cofct;.     In  regard  to  the  pos- 
sible saving  due  to  transmission  from  n  grneratMig  station  at  a 
distance,  a  diagram  is  given  showing  that  with  a  -•'  jh-T  cent. 
h)ad  factor  it  docs  not  pay  to  transmit  further  tlian  abotit  5 J 
miles,  and  with  a  -lO  per  cent,  load  factor  beyond  about  It  miles. 
T'hisison  I  ho  assumption  of  the  price  of  coal  l>'  d  from 

15s.  to  I  Is.  by  the  change  in  locality,  and  it  i,s  n.nd  that 

Uimsmission  is  by  underground  cabh-s.     (>i  >.  no  nitj 

general  conclusion  can  be  drirvn.  and  every  case  n\UHt  be  con- 
sidered r*4  its  merits,  otherwise  th-?  many  exan\ple«  of  trana- 


The  Audion  Ampli&ei. ^Erratum. — Mr.  E.  H.  Annstrong 
has  asked  ils  to  stat«  that  with  reference  to  his  letter  which 
appeared  in  our  issue  of  Oct.  15th,  on  p.  61,  the  date  on  which 
the  Paper  concerning  the  regenerative  system  of  amplification 
was  presented  before  the  Institute  of  Radio  Engineers  was 
March,  1915,  and  not  as  stated  March,  1914. 

EUectricity  in  Wool. — This  is  a  subject  of  very  considerable 
importance  to  wool-spinners,  as  the  presence  of  static  elec- 
tricity in  the  fibrous  material  results  in  difficult  manipulation 
as  well  as  in  bad  and  uneven  work.  This  defect  is  found  also  in 
cotton,  silk  and  other  materials.  According  to  "  Engineering," 
various  methods  have  been  adopted  for  discharging  the  elec- 
tricity, one  of  the  most  novel  being  the  employment  of  radio- 
active salts,  arranged  on  an  earthed  plate  below  the  fibres. 
This  method,  it  is  stated,  has  proved  fairly  successful. 

Electric  Oven  for  Testing  Shrapnel. — In  the  testing  of 
shrapnel  .sliells  it  is  necessary  that  a  temperature  of  120^F.  be 
maintained  continuously  for  a  period  of  24  hours.  In  one  of 
the  United  States  Governmenb  Arsenals  in  Pennsylvania  this  is 
done  in  an  electric  furnace  in  which  the  control  of  temperature 
is  secured  by  means  of  a  thermostat.  Arcing  has  been  reduced 
to  a  minimum  by  means  of  a  condenser  shunted  across  the 
contacts.  It  is  claimed  that  the  temperature  of  the  oven  in 
a  continuous  test  of  24  hours  did  not  vary  more  than  1  deg. 

Remote  Control  of  Marine  Engines. — According  to  the 
"  Shipi)iiig  Gazette,"  successful  trials  have  been  made  at 
Nagasaki,  Japan,  with  an  invention  of  Dr.  K.  Ito,  for  manoeuvr- 
ing a  ship  entirely  from  the  bridge.  The  device  replaces  the 
usual  telegraph  to  the  engine  room  by  a  complete  remote 
control  of  the  engines  from  the  bridge,  the  start.ing,  stopping 
and  reversing  lieing  carried  out  by  electrical  means.  Such  an 
apparatus  would  have  the  advantage  of  quick  response  in 
emergency,  and  it  is  even  claimed  that  the  navigator  could 
prevent  "  racing  "  in  rough  weather  by  suitably  lowering  the 
engine  speed  as  the  stem  of  the  boab  was  lifted  b}'  a  wave. 

Turbo-Electric  Dredger.-— The  "  Steamship  "  states  that  in 
a  dredger  now  under  construction  by  the  New  York  Engineer- 
ing Co.  all  the  machinery  will  be  electrically  driven.,  the  current 
being  provided  from  a  steam  turbo-dynamo  set.  There  is  to  be 
a  12  in.  high-pressure  pump  coupled  to  a  125  H.P.  motor,  and  a 
14  in.  low-j)re.ssure  pump  directly  driven  by  a  75  h.p.  electric 
motor.  Tlu'  other  machutery  includes  the  usual  fire  pump  and 
accessories,  and  there  is  also  a  travelling  crane  and  several 
auxiliary  ]unn])s  and  machines.  The  buckets  of  the  dredger, 
which  is  to  b»'  us«'d  for  gold  dredging,  are  to  be  made  of  raan- 
ganes<>  steel,  and  will  dig  55  ft.  below  the  waterline,  rising  to 
35  ft.  abi)ve  it. 

Mechanical  Coal-Loading  Plant. — In  a  new  type  of  coal- 
han«lhn<i|iliini  built  (or  the  Suitli<'rn  Railway  at  Charleston.  S.C.. 
by  tin-  Wclnxann  S«aver-.Morgan  Co..  Cleveland,  Ohio,  the  coal 
is  nvN.hanically  loaded  uito  the  ship  inst^^ad  of  In'ing  allowed  to 
flow  by  gravity.  This  t>i>e  has  the  advantage  of  littlo  breakage 
of  coal,  whili-  the  jilant  netnl  not  be  so  large  as  the  gravity  tvpe. 
A  movable  <  iir  dumper  of  standard  type  is  u.s'd  to  empty  the 
tnicks  into  the  liopper  of  the  movable  loaduig  tower,  which  i«  o£ 
1'^  <"  'V.     Thence  the  coal  is  tK-iken  by  a 

throu  >l  ann  extending  ov.?r  the  boat,  at  the 

of  wli  ills  through  a  t^'le.soopic  chut?  int.o  the  hold.     The 

arm  can  i>.-  .(djusU'd  as  to  vertical  height  and  horizontal  ext.en- 

-1'  -IZe.        ihelV  IS  :. 

P"  ,       ,  d  by  a  motor  ai 

The  conveyor,  of  the  scrapei  type,  haa  a  capacity  of  3, 6<X1  tons 
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per  hour.  The  plant  can  handle  30  100-ton  trucks  per  hour.  It 
is  entirely  electrically-driven  and  requires  three  men  to 
operate  it. 

Electric  Percussion  Rock  Drills. — The  Fort  Wayne  Electric 
Works  (U.S.A.)  have  standardised  a  rotary-hammer  type  of 
electric  drill,  recently  described  in  "  Engineering  News."  A 
rotating  helve  carries  two  hammers  and  is  belt  driven  at  850 
revs,  per  min.  by  the  driving  motor,  using  a  tightening  idler 
pulley  to  give  speed  variation.  The  rpund-headed  hammers 
strike  a  round-headed  cap  or  tappet  block,  against  which  the 
drill  steel  is  set.  On  tlie  recoil  the  hammers  are  cushioned  l)y 
the  air  trapped  in  the  hammer  chambers.  Normally  the  drill 
gets  1,700  blows  per  minute.  The  steel  is  also  rotated  by  a 
worm  gear.  Special  drills  are  used  with  a  helical  rib,  or  wing, 
going  around  from  point  to  grip  and  serving  to  convey  the  rock 
punchings  out  of  the  drill  hole.  The  motors,  which  are  fully 
enclosed,  are  furnished  for  115,  230  and  550  volts  direct  cur- 
rent, and  110  and  220  volts  single  or  two-phase  alternating 
current,  and  absorb  from  1*5  h.p.  to  2-5  h.p. 

Molecular  Physics. — A  Paper  was  read  before  the  Royal 
Society  on  4th  inst.,  by  Mr.  W.  B.  Hardy,  F.R.S.,  on  "  An 
Application  of  the  Principle  of  Dynamical  Similitude  to  Mole- 
cular Physics."  Applying  the  principle,  of  dynamical  simili- 
tude to  the  case  of  the  internal  latent  heat  of  evaporation,  it  is 
found  that  if  t.emperature  be  proportional  to  the  mean  energy 
of  progressive  motion  of  the  molecules,  the  internal  latent  heats 
of  d}Tiamically  corresponding  states  should  be  given  by  the 
equation  LM=aT,  where  L  is  the  latent  heat,  M  the  gramme- 
molecular  weight,  a  a  constant,  and  x  the  temperature.  The 
assumption  made  is  that  the  critical  states  are  dynamically 
corresponding  states,  and  that  corresponding  temperatures  are 
equal  fractions  of  the  critical  temperature.  The  equation  for 
internal  latent  heats  is  then  found  to  have  the  form  LM+&=aT 
for  normal  paraffins  and  for  certain  halogen  derivatives  of 
benzene.  The  conclusion  is  drawn  that,  subject  to  the  assump- 
tion being  correct,  the  potential  energy  of  repulsive  forces 
acting  between  the  molecules  contributes  to  the  process  of 
evaporation. 

Trams  and  'Buses  in  London. — At  the  International 
Engineering  Conference  in  San  Francisco  Sir  Albert  Stanley 
contributed  a  Paper  on  "  London  Traffic  in  1913."  In  speak- 
ing of  the  competition  between  the  London  County  Council 
trams  and  the  motor  omnibuses,  he  showed  the  situation  by  the 
following  table  : — 

L.C.C.  Tramways. 
Number  Per  Average    Proportionate 

of  passengers.  cent.  receipt,   share  of  whole. 

1911  ...     516,092,489     ...  —  ...     l-04d.     ...      60-2 

1912  ...     501,102,149     ...    2-9  (dec.)*  103d.     ...      50-4 

1913  ...     522,952,600    ...     1-3  (inc.)*    ...     1-Old.     ...      41-8 

L.G.O.  and  Associated  llotor^'buses. 

1911  ...     340,669,411     ...       —  ...     l-32d.  ...  38-8 

1912  ...     492,858,934     ...     447  (inc.)    ...     l-32d.  ...  49-6 

1913  ...     705,156,724    ...    107  (inc.)*    ...     l-33d.  ...  58-2 

*  On  1911. 
Reviewing  the  growth  of  the  Underground  Electric  Railways 
Co.  of  London  the  author  said  that  to-day  it  is  responsible  for 
the  operation  of  61|-  route  miles  of  electrically-worked  urban 
railway,  123  route  miles  of  tramway  and  practically  all  the 
motor-omnibuses  of  London. 

Trailer  Cars  on  the  L.C.C.  Tramways. — Some  interest- 
ing features  of  the  trailer  trams  employed  on  the  lines  of  the 
London  County  Council  have  been  described  in  the  "  Tram- 
way and  Railway  World."  These  are  four-wheeled  cars, 
drawn  by  ordinary  bogie  trams  which  have  been  fitted  with  a 
special  draw  bar  and  automatic  coupling  gear.  A  spring  shock- 
absorber  is  fitted  in  the  trailer  draw  bar,  and  a  universal  joint 
allows  for  horizontal  and  vertical  deviation  due  to  curves  and 
to  the  oscillation  of  the  cars.  In  addition  to  an  ordinary  hand- 
brake equipment  with  brake  blocks  on  the  outer  sides  of  the 
wheels,  there  are  automatic  brakes,  the  blocks  of  which  are  OJi 
transverse  beams  between  the  pairs  of  wheels,  and  are  pressed 
outwards  upon  them  by  strong  springs  forcing  the  beams  apart. 
The  action  of  these  springs  in  holding  the  brakes  "  on  "  is 
counteracted  by  the  pull  of  a  chain  mechanism  connected  to 


the  draw  bar.  Thus,  when  the  tractor  car  Ls  drau-ing  the 
trailer  at  an  even  speed,  or  accelerating,  the  brakes  are  puHed 
''  off,"  but  as  soon  as  power  Is  shut  off  th^    -  put  them 

into  operation.     "  Skefko  "   ball   Ix-arings  .;  -d  to  the 

trailers,  as  it  is  found  that  by  their  use  the  pull  required  to 
start  the  car  is  reduced  by  more  than  half  as  compared  with 
ordinary  bearings. 

OBITUARY. 


Dr.  H.  C.  Bastiak. — We  regret  to  record  the  death  at  Chesham 
Bois  on  Wednesday  last  of  Dr.  Henry  Charlton  Ba.stian,  F  R..S.  He 
will  be  remembered  in  connection  with  his  claim  to  have  conclnsively 
proved  by  experiment  that  life  could  arise  of  it«elf  from  inorganic 

matter. 

Killed  tn  Action. — Lieut.  Frank  Stevenson  Long,  11th  Essex 
Regiment,  was  killed  about  Sept.  26.  At  East  London  College  he 
obtained  the  B.Sc.  in  1909.  He  then  became  demonstrator,  and  took 
up  research  work.  Tn  1911  he  went  to  Cambridge,  first  as  a  memJjer 
of  the  Day  Training  College,  and  afterwards  as  secretarv-  to  the  Cen-sor 
and  Librarian  at  Fitzwilliam  Hall.  He  also  took  the^Iathematical 
Tripos  in  the  first  class. 


PERSONAL. 


Among  the  members  of  the  U.S.A  Xaval  Ad\isory  Board,  of 
which  Mr.  T.  A.  Edison  was  appointed  chairman,  is  Dr.  Wflus  R. 
Whitney,  Ph.D.,  Director  of  the  research  laboratory  of  the  CJeneral 
Electric  Co.,  of  Schenectady,  X.Y.  Dr.  \Miitney  graduated  in  1890 
from  the  Massachusetts  Institute  of  Technology,  and  served  as  an 
assistant  professor  of  chemistry  in  that  institution.  He  was  subse- 
quently appointed  by  the  General  Electric  Co.  as  director  of  their 
research  laboratory  at  Schenectady,  and  among  the  many  imjxjrtant 
developments  and  inventions  made  in  this  laboratory  under  Dr. 
Whitney's  direction  have  been  the  draAUi-wire  tungsten  filament  and 
the  gas-filled  (half-watt)  lamp.  Another  member  is  Dr.  W.  L.  R. 
Emmet,  chief  engineer  of  the  lighting  department  of  ^he  General 
Electric  Co.  Dr.  Emmet  is  a  graduate  of  the  United  States  Xaval 
Academy,  and  served  as  an  officer  in  the  United  States  Xavy,  which 
position  he  resigned  to  take  up  engineering  work  with  the  General 
Electric  Co.  (U.S.A.)  at  their  Schenectady  works.  He  was  respon- 
sible for  the  development  of  the  Curtis  steam  tiu-bine  as  appli^  to 
the  driving  of  electric  generating  machinery,  and  was  specially  en- 
gaged on  this  work  for  a  number  of  years.  His  most  recent  develop- 
ment is  the  mercury  vapour  turbme,  a  Paper  on  which  v,-as  presented 
before  the  American  Instituce  of  Electrical  Engineers  during  the 
past  year. 

The  numerous  friends  of  Mr.  A.  V.  Gifkins,  electrical  contractor, 
who  was  seriously  injured  in  the  recent  Zeppelin  raid,  will  be  pleased 
to  hear  that  he  is  making  exc  Jlent  progress,  and  hopes  to  leave  the 
hospital  within  the  next  fortnight.  In  the  me;\ntime  he  tenders  his 
sincere  thanks  to  the  large  number  of  those  who  have  written  to  Sim 
expressing  their  svmpathy,  and  hopes  to  deal  more  fully  with  their 
letters  at  a  later  date. 

Among  those  present  at  the  funeral  of  Prof.  Raphael  ^leldola.at 
the  Spanish -Portuguese  Cemetery  at  Golder's  Green,  were  Mr.  H.  F. 
Heath,  C.B.  (Advisory  Comicil  for  Scientific  and  Industrial  Re- 
search), Dr.  A.  S.  Woodward  (Geological  Society).  Mr.  A.  C.  Chapman 
(Society  of  Public  Analysts),  Mr.  E.  B.  Knobol  (Royal  Astronomical 
Society),  Dr.  Sylvanus  P.  Thompson,  Prof.  I.  Gollaucz,  and  repre- 
sentatives of  the  Board  of  British  D\es  (Ltd.),  the  Society  of  Chemical 
Research  and  other  bodies. 

RoYVL  Engineers  (T.F.) — .The  following  appointments  and 
changes  have  been  made  : — 

Tyne  Electrical  Engineers  :  A.  J.  L.  Planket  :uul  Richd.  G.  Ellis  to  be 
Second  Lieuteniuits.     Ijcut.  0.  J.  X.  Doane  is  seconded. 

Southern  Signal  Companies  (Army  Troops)  :  Lieut.  Harold  Dickinaon 
has  been  appointed  temporary  Captain. 


INSTITUTIONS  AND  SOCIETIES 


Institution  of  Electrical  Engineers.— At  the  meeting  held  hist  week 
Mr.  D.  J.  Blaikley  presented  in  tnist  to  the  Listitution  a  valuable 
collection  of  books  and  manuscripts  belonging  to  Faraday.  Mr. 
Blaikley  remarked  that  he  was  happy  to  be  able  to  make  the  pre- 
sentation personally.     Miss  Bamimi  and  Mrs.  Blaikley  (the  wife  of 
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Mr.  D.  J.  Blaikley)  were  nieces  of  Faraday,  and  Miss  Barnard  had 
lived  with  him  in  his  later  years  ;  thus  the  present  books  and  manu- 
scripts had  been  left  in  her  hands.  In  her  will  she  had  left  them  in 
trust  to  Mr.  Blaikley  to  dispose  of  them  in  the  way  in  which  he  thought 
best.  She  had  also  wished  that  Mr.  W.  iL  Mordey  should  be  con- 
sulted in  the  matter,  and  this  has  been  done.  The  books  included 
Faraday's  Journal  of  his  tour  with  .Sir  Humphr}-  Davy,  various 
laboratory  notebooks,  autograph  letters,  letters  to  Faraday  from 
scientists  abroad  and  from  Kelvin,  Clerk- Maxwell,  Morse  and  many 
other  well-known  workers  in  this  country.  At  the  same  tuue  he 
presented  an  iron  filings  diagram  of  lines  of  force  which  had  been 
made  by  Faraday,  and  a  plate  showing  prismatic  colourings,  pre- 
sented to  Faraday  by  the  late  Mr.  Gassiot.  In  his  concluding  re- 
marks Mr.  Blaiklej'  expressed  his  thanks  to  Mr.  W.  M  Mordey  and  to 
Prof.  Silvanus  Thompson  for  the  assistance  he  had  received  from 
them  in  the  examination  of  the  papers. 

Prof.  S.  P.  Thompson,  in  proposing  a  vote  of  thanks,  stated  that  the 
Institution  were  fortunate  in  having  such  a  legacy,  and  it  was  a  great 
advantage  to  have  them  presented  V)y  one  who  had  known  Faraday  per- 
sonally, and  to  whom  he  was  personally  connected.  One  of  the  most 
interesting  volumes  in  the  collection  was  the  journal  of  the  tour  with 
Davy  in  1813,  wli(;n,  at  the  age  of  23,  he  was  learning  foreign  languages 
by  contact  with  foreign  peoples  and  enlarging  his  grasp  of  ])hysical 
phenomena  by  coming  into  contact  with  foreign  scientists.  He  was 
interested  to  find  that  the  collection  included  a  ])amph]et  on  "  Dry  Rot 
in  Timber,"  which  he  (the  speaker)  had  only  been  able  to  find  after  a 
search  of  10  years. 

Mr.  W.  M.  Mordey  formally  seconded  the  vote  of  thanks.  He  ex- 
pressed the  hope  tliat  the  Institution  would  at  some  later  date  jiublish  a 
fourth  volume  of  Faradaj-'s  "  Kxperimcntal  Researches,"  in  wliich  the 
most  interesting  parts  of  this  collection  would  find  a  j)lacc. 

Mr.  Bl.AiKLKY,  in  acknowledging  the  vote  of  thanks,  stated  that  he 
left  the  riglits  ol  pul)liLalion  entirely  in  the  hands  of  the  Council,  making 
no  reservations. 

Mr.  Mokuey  then  made  a  presentation  of  two  gifts  which  had  been  pre- 
sented to  him  by  Miss  Barnard,  one  being  a  manuscrij)t  lx)ok  of  extracts 
which  Faraday  had  made  from  various  works  in  1809-10,  when  he  was 
apprenticed  to  a  bookbinder.  This,  he  felt,  was  an  exceedingly  interesting 
volume,  in  that  it  showed  the  tendency  of  Faraday's  mind  at  an  early 
ago.  The  second  was  a  piece  of  the  '  heavy  glass"  with  which  Faraday 
in  1845  made  his  magneto-optic  cxj)crinients,  demonstrating  thu 
connection  between  light  and  magnetism  by  obtaining  a  rotation  of  the 
plane  of  ])olari8ation  in  a  magnetic  field,  and  with  which  ho  also  dis- 
covered diamagnetism. 

Sir  JouN  Sneu.  c^xjjressed  the  thanks  of  the  Institution  to  Mr.  Mordey 
for  his  generous  gift.  Sir  .John  then  presented  the  premiums  wliich  had 
been  awarded  in  connection  with  tiie  past  session,  and  introduced  Mr. 
C.  P.  S])ark8  as  the  new  President.  A  vote  of  thanks  to  the  r.-tiring 
President  was  proposed  by  Mr.  W.  Duddell,  and  seconded  l)y  Mr.  J.  S. 
HiKhfield. 

Mr.  Sjjarks  tlien  delivered  his  presidential  address,  of  which  an  account 
will  be  found  on  another  page.  At  the  conclusion  of  the  address  a  vot(; 
of  thanks  to  Mr.  Sparks  for  his  address  was  jirnposed  by  Mr.  C.  H. 
Wordinulinm.  and  secoiiileil  liv  I)''.  Hiis^ell. 

Manchester  Association  of  Engineers. — On  Saturday  last  Mr.  S.  L 
Pearcc,  chief  engineer  of  the  Manchester  electricity  dejiartment,  gave 
a  lecture  on  "  5lanchestcr  Electrieity  Supply  ;  some  Recent  and 
Projecited  Extensions."  lie  rcviewd  the  past  history  of  the  luider- 
taking,  describing  its  rapid  growth  and  eonijjuring  it  with  other 
large  undertakings,  ilc  also  sjioke  of  the  jiroject^-d  new  generating 
station  at  Barton,  and  gave  a  general  description  of  the  .scheme,  ^g^ 
Faraday  Society. — At  the  annual  general  meeting  held  on  Tuesday 
Oct.  1!»,  at  th(!  Institution  of  Fleet riial  Kngineers.  the  following 
officers  and  niendn'rs  of  eouiicil  w<Te  eleet4'd  to  serve  for  the  year 
lOlo-lO:  President,  Sir  Robert  H.idlield,  F.R.S  ;  Virc-Presithnts, 
Prof.  K.  Birkel.ind.  Bertram  Blount,  W.  R.  Bouslield.  K.C..  Pi-of. 
F.  G.  Donnan,  l'\R.S.,  Dr.  Kiigene  Haanel.  Prof.  A.  K.  Huntington. 
Dr.  T.  :\lurtin  Ix>wry,  F.R.S.  ;  Trrnsvrer,  V.  .M(.ll«<.  Perkin.  Ph.D.  : 
Coviiril,  W.  R.  CooiK-r.  Dr.  C.  H.  l>seh.  Dr.  .J.  A.  Il/irker.  F.R.S., 
Emil  Haf.sehek.  Cosmo  dohns,  Prof.  Alfn-d  W.  Porter.  F.R.S..  K.  H. 
RttVner,  A.  (ionlon  Salamon,  Dr.  (Joiirge  Senter,  Cav.  Magg.  K. 
Stas.sano.  The  re|K)rt  of  the  C<iiniril  for  the  jiast  year  states  that 
the  two  general  discns.sions  on  "Optical  RMtutorv  Action,"  and  "The 
Hardening  of  Mclals."  restdted  in  no  less  than  !Hi  and  s^  if  con- 

tributions i-espectively  fn)ni  most  I'f  •'■<•  leading authtii.;,         •  ''>■■-■• 
subjects. 

Royal  Society  of  Arts. — On  Wednesdav.  ITth  hist.,  Dr.  Duuald 
Clerk,  the  new  chairman  of  the  Council,  delivcirtl  his  inaugural 
address,  in  Asliich  lie  gave  his  views  on  Hritish  iiiid  (ienn.in  nietlimls. 
He  reviewed  (Jennany's  recent  industritd  pwgress.  eni)iliasiHinp  the 

enormous  growth  of  the  jiroduetiot'.  of   • n   in   that   eountry. 

Whik;  jidmitting  the  (ierman  genius  for  >  ■  um,  Dr.  Cli-rk  held 

(hat  the  Uritish  were  the  inon^  pmctical  nation,  and  IumI  to  their 
credit  far  nuu-e  juoneer  work  in  invention  and  discovery.  He  agnnxl 
with  Buckle  tlial  the  German  braMi  wivs  deductive,  while  the  Knglish 
Wivs  inductive. 


.The  British  Electrical  and  Allied  Manufacturers'  Association. 

— The  Association  will  not  hold  an  annual  dinner  during  the  present 


.session. 


APPOINTMENTS  VACANT  AND  FILLED. 


A  junior  assistant  is  required  on  the  editorial  staff  of  The  Elec- 
trician.    See  adverliseimnt. 

Mexlxirough  Urban  District  Council  invite  apphcations  for  the 
appointment  of  electrical  engineer,  at  a  salarj'  of  £200  per  annum. 
Applicants  should  be  competent  mechanical  and  electrical  engineers, 
and  have  had  commercial  experience.  Applications  to  the  clerk  of 
the  Council,  Mr.  J.  W.  Hatterslev',  Hope-street,  Mexborough,  by 
Monday,  Dec.  6.     See  an  advertisement. 

A  staff  assistant  is  wanted  for  electrical  oflSce  work  in  a  Govern- 
ment department.  Salarj-  £200  per  annum.  Applications  to  Com- 
manding Officer,  H.MS.  "  Vernon,"  Portsmouth.  See  an  aderti^e- 
ment. 

There  is  a  vacancy  for  an  inspector  of  the  private  telephone  system 
of  the  electric  supply  department  of  the  Qiiy  of  Birmingham.  Appli- 
cations to  the  citj'  electrical  engineer  and  manager,  ilr.  R.  A.  Chat- 
tock,  14,  Dale  End,  Birmingham.     See  al  o  an  advertisement. 

AN'althamstow  Council  require  a  station  superintendent  in  their 
electricity  department.  Salary  £150,  rising  to  £200  per  annum. 
Applications  to  the  Clerk  of  the  Council  by  5  p.m.  Nov.  30. 

There  is  a  vacancy  on  the  professional  staff  of  the  Bennett  College, 
Regent-street,  Sheffield,  for  a  tutor  in  the  electrical  department. 

Swindon  Corporation  require  temporarily  for  their  electricity  and 
tramways  department  a  chief  clerk  (wages  50s.  a  week)  and  a  clerk 
(wages  30s.).     Applications  to  the  Town  Clerk  by  Dec.  I. 

Middlesbrough  Gas  and  Electricity  Committee  recommend  the 
appoijitment  of  Mr.  R.  H.  Scotson  (mains  engineer)  to  the  position 
of  chief  electrical  engineer,  in  succession  to  Mr.  H.  M.  Taylor,  re- 
signed. 

Mr.  A.  C.  Bott,  of  Llangefni,  has  laeen  appointed  resident 
electrical  engineer  at  Holmfirth. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  Nov.  26th  (to-day). 

1'hysical  Society. 
5  p.m.     lileeting  at  the  Imperial  College  of  Science,  Imperial  Insti- 
tute-road,   South    Kensington,    S.W.     Agenda :     Papers    on 
"  Obt.Jiining  and  ^laiutaining  a  Bright  Hydrogen  Spectrum, 
with  Special  Reference  to  the  4,341  Line,"  by  Mr.  J.  GtriLD  : 
and  on    "  Detcnnination    of    the  Coelficient    of    Diffusion    of 
Potassium   Chloride    by  an    Analj-tical  Method,"   by  Dr.    A.        | 
Griffiths  ;    and   an  "  Exhibition  of  Apparatus  for  Kvaluatin;: 
Kllijitic  Integrals,"  bj-  Mr.  A.  F.  Ravenshear. 
MONDAY,  Nov.  29tll. 

PiOYAL  Society  of  Arts. 
4::iO  p.m.     Meeting  at  John-street,  Adelplii,  London,  W.C.     "  Can- 
tor b  ,  tnre."  by  Dr.  W.  Rosenhain,  F.R.S.,  on  "  Optical  Glass." 
TUESDAY,  Nov.  30tlL 
.Manchkstkr  Skction  of  the  Isstitutiox  of  Electkical  Enoinkeu- 
•       ',  ^l  .nil,'   at    the    Encineers"    Club,   Albert-square,    M«n- 

t  111  -In.     I'aiaT  on  "  Some  Difticulties  of  Design  of  liigh-s(ie<Ml 
» Icnerators,"  by  I»rof.  A.  h.  Field. 

ENGINEERING  INSIITUTIONS    VOLUNTEER   TRAINING  CORPS. 
Ollicer  Coiiunanding   Lieut. -Col.  C.  B.  Clay,  V.D. 
'  ler.s  hn\-o  been  i.ssued  for  the   week  commencing 

N--  .  ■:— 

Drills:  O:25to7:25;  7:25  to  8:25  p.m. 
"*'  ^  '       '     ■      -.Actions  1  and  2,  technical :  scciions  .j  aini 

'  'II  and  Uecruits. 

'•  Niivi-rabt^r  30th. — School  of  Amis  with  Architect*  Coriw, 

(Vo  Mn. 

\\e.liii  —  lay.  Deccml>or  1st. — -Opening  of  now  He«<lquarter8,  6:25  p.m. 

' ' ■     "       iiIht  2nd. — Sections  3  and  4.  sh»>oting. 

'  .3rd. — S<>ctions  3  and  4.  technical ;  sections  1  and  2, 
i"pii>l.     ^  Section  an<l  Recruit*. 

S"'  ■  "  ^1  tirill  p-irndc  at  Headquarter^.  Ixndon  Kloctrioal 

V".i  -treet.  S.W.     Sections  for  hh<>< it ing  para<ie  at  the 

Mmiuiur    i;.ih^i  .      I  njesx   otherwis«>   ordcro<l,   all    p.ir.-»d»"f>   at    '" 
House.     At   tlie   o^HMiing   of   the    new    Hea<lquarteis   on    Wed. 
mcmljors  are  requested  to  bring  as  many  recruits  »s  iK^ssiblc. 
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EXPERIMENTAL  DATA  CONCERNING  THE  SAFE 
OPERATING  TEMPERATURE  FOR  MICA  ARMA- 
TURE COIL  INSULATION.* 

BY  F.  D.  NEWBURY. 

Summary. — The  Paper  gives  the  results  of  tests,  made  on  the  first 
3,750  k.-r.a.  generator  installed  at  Niagara  Falls,  to  determine  internal 
copper  ti-mperatures.  Temperatures  of  the  copper  conductors  were 
obtained  by  means  of  thermo-couples  in  actual  contact  with  the  copper 
at'its  hottest  part. 

During  the  past  two  years  a  number  of  unusual  temperature  tests 
have  been  made  on  one  of  the  original  Niagara  generators  through 
the  courtesy  of  the  Niagara  Falls  Power  Co.  These  tests  give  valu- 
able data  on  the  question  of  the  maximum  safe  temperature  for  mica 
insulation  as  applied  to  the  armature  coils  of  large  generators.  The 
early  Niagara  generators  have  been  in  operation  for  a  longer  time 
than  any  other  generators  of  corresponding  capacity,  and  at  an  un- 
usually high  load-factor.  It  has  also  been  recognised  for  some  years 
that  the  internal  temperatures  have  been  high  in  this  type  of  generator. 
The  tests  were  made  on  the  first  generator  installed  by  the  power 
company.  This  generator  was  selected  because  it  had  been  longest 
in  service,  and  the  major  part  of  the  original  winding  with  its  insula- 
tion was  still  intact.  The  tests  were  made  to  determine  the  actual 
internal  temperatures  of  the  generator  winding  at  loads  representing 
the  usual  operating  loads  of  the  unit. 

The  armature  conductors  consist  of  solid  bars  43/32  in.  by  7/16  in. 
in  section,  with  half-round  edges,  and  there  are  two  bars  in  each  slot, 
as  shown  in  Fig.  1.  The  straight  copper  bars  are  insulated  by  a 
wrapper  built  up  of  mica  splittings  on  a  cambric 
base.  The  mica  in  each  wrapper  is  approximately 
three  times  as  thick  as  the  cambric,  so  that  about 
75  per  cent,  of  the  complete  wrapper  is  mica.  This 
sheet  of  mica  and  cambric  is  wrapped  around  the 
bar  by  hand,  and  held  in  position  by  an  outside 
layer  of  linen  tape.  This  insulation  falls  within  the 
Institute  definition  of  Class  B  insulation,  inasmuch 
as  the  total  dielectric  strength  is  supplied  by  the 
high-temperature  material — mica — and  the  low- 
temperature  material — cambric — is  used  as  a  struc- 
tural material  only. 


Fig.  1. 
A.  B  Location 
of  thermocouples 
in  second  series 
of  tests,  Oct.,' 14. 
A,  C,  D  Location 
of  thermocouples 
in  third  series  of 
tests,  Feb.,  1915. 


Temperattjke  Test  Results. 

Small  resistance  thermometer  coils  were  installed 
in  the  generator.  They  were  placed  between  the 
two  bars  in  a  slot,  but  the  leads  were  relatively  short, 
so  that  the  thermometer  coOs  could  be  located  only 
5  in.  from  the  end  of  the  core,  while  the  total  length  of  the  core  is 
36  in.  A  typical  run  then  showed  that  after  four  hours  with  an 
average  load  of  859  amperes  per  phase  there  was  a  temperature  rise 
of  100-5°C.,  the  final  temperature  being  130°C.  It  was  felt  that  stUl 
higher  temperatures  existed  in  the  centre  of  the  core  and  with  the 
higher  loads  that  the  generator  frequently  carried.  With  the  indi- 
cating instrument  used  in  this  test  temperatures  at  higher  loads 
could  not  be  measured. 

Accordingly,  a  second  series  of  tests  was  arranged,  m  which  the 
temperature  measuring  de^'ice  could  be  located  in  the  hottest  acces- 
sible part  of  the  winding  and  temperatures  up  to  200°C.  could  be 
measured.  For  these  tests  thermo-couples  (of  copper-constantin 
metals)  were  installed  in  three  pairs  of  slots  equally  spaced  around 
the  armature.  In  one  slot  of  each  pair,  couples  were  located  in  the 
middle  of  the  core  and  5  in.  from  the  top  surface  ;  in  the  other  slot 
of  each  pair,  couples  were  located  in  the  middle  of  the  core  and 
5  in.  from  the  bottom  surface.  In  each  of  these  four  locations, 
couples  were  placed  between  bars  (registering  the  average  copper 
temperature)  and  between  the  bottom  bar  and  the  bottom  of  the  slot 
(registering  the  core  temperature  at  these  points).  There  were,  in 
all,  24  couples.  These  locations,  for  one  pair  of  slots,  are  shown  dia- 
grammatically  in  Fig.  2.  All  couples  were  in  the  same  phase,  and 
were  encased  in  micarta-paper  cells  shaped  to  fit  the  curvature  of  the 
slot  and  bottom  bar. 

Two  temperature  runs  were^  made  after  the  thermo-couples  had 
been  installed.  In  the  first  rmi  made  October  2,  1914,  the  generator 
was  operated  at  normal  voltage  and  open  circuit  for  IJ-  hours,  and 
then  for  four  hours  at  approximately  800  amperes  and  normal 
voltage  (approximately  duplicating  the  first  test  made  -with  resis- 
tance thermometer  coils)  and  then  for  one  hour  at  approximately 
1.000  amperes  per  phase.     This  increased  current  was  obtained  by  a 

*  Abstract  of  a  Paper  read  before  the  American  Institute  of  Electrical 
Engineers,  Nov.  12,  1915. 


reduction  in  power-factor  as  the  wator-wheel  wa«  mmewhat  dogged. 
The  temperatures  reached  by  the  variou.s  couples  at  the  ends  of  the 
two  periods  are  given  in  Table  I. 

Table  I. — Final  Temperatures  (detjrees  Centifjrade) — Test  of  Ortober  2,  1911. 


Load    Arma- 
Amps.    ture 
per    i    slot 
phase,  j    No. 


Top  of  core. 


Between 
bars. 


Between 

coie 
and  bar. 


Centre  of  core,    j  Bottom  of  core. 


Between 
bars. 


Between 

core 
and  bar. 


Between ' 
bars. 


Between  t 
core      .b 
and  bar.  "^ 


^  The  second  run  was  made  on  the  following  day — October  .3,  1914 — 
after  the  turbine  had  been  cleaned,  and  a  load  of  1,000  amperes  per 
phase  at  the  load-power  factor  could  be  carried,  and  the  maximnm 
temperatures  of  all  the  couples  are  shown  in  Table  II. 

Table  II. — Final  Temperatures  {degrees  Centigrade) — Test  of  October  3, 1914. 


Load 

A.rma- 

Top  of  core. 

Centie 

of  core. 

Bottom  of  core.     _• 

Amps,    ture 
per    1    slot 

Between 

Between 

Between 

Between 

Between 

Between  ^ 

phase. 

No. 

bars. 

cce 
and  bar. 

bars. 

core 
and  bar. 

bars. 

core      .i 
and  bar.  < 

r  11 

... 

164-8 

112-8 

1400   i  103-3^ 

12 

154-4 

i6i-3 

162-2 

113-8 

990< 

1 

73 

•  •  > 

•  •  • 

166-5 

117-2 

145-0      111-0 

^33 

74 

158-3 

96-5 

164-8 

115-7 

i 

135 

■  >  • 

... 

160-7 

122-5 

144-7      102-7 

1^136 

153-2 

94-1 

1650 

99-5 

•  •  •                       •■■ 

It  will  be  noted  that  ft  the  maximum  operating  load  averaging 
990  amperes,  a  total  temperature  of  166-5'C.  was  measured  on  the 
external  surfaces  of  the  insulation  between  the  two  bars  in  the  slot. 
With  the  air  temperature  existing  during  the  test,  this  is  equivalent 
to  a  temperature  rise  of  133°C.  This  is  by  no  means  the  highest 
temperature  to  which  the  insulation  has  been  subjected  for  long 
periods  of  time. 


Bottom  o'  Getv ii 


v^ 


J3 lop  o(  Gen 


Top  Bar  I 


Bottom  Bar  i 


C  L  ot  Core 


u. 


Ky 


Fig.  2. 


Three  slots  spaced  120  deg.  had    thermocouples  in    Locations  2   and  3.    Three  slots 
adjacent  to  the  above  had  thermocouples  in  Locations  1  and  2. 

It  was  felt  that  this  second  series  of  tests  gave  the  highest  existing 
temperatures  at  any  pomt  on.  the  outside  surface  of  the  insulation.  In 
comparing  the  observed  temperatures  at  different  parts  of  the  slot 
with  the  estimated  losses  existing  in  the  copper  and  in  the  annature 
teeth,  it  was  fomid  that  the  difference  in  temperatm-e  found  at  the 
bottom  of  the  slot  and  between  the  bars,  amounting  to  nearly  50'C.  {see 
Table  I.),  coidd  only  be  explained  on  the  assumption  that  the  bj\r 
nearest  tho  air-gap  was  at  much  higher  temperature  than  the  other  b;ir. 
This  assumption  is  also  in  accordance  with  the  knowii  fact  that  the 
eddy  current  losses  m  the  bars  are  large  and  exist  mainly  in  the  bar 
nearest  the  air-gap.  IMr.  A.  B.  Field  has  calculated  these  losses  in 
this  Niagara  generator  to  be  as  large  as  6-6  and  1-7  tii.ies  the  loss  due 
to  the  load  current  in  the  top  and  bottom  conductors,  respectively. 
If  the  two  bars  are  at  different  temperatures,  then  there  will  be  a  dow 
of  heat  between  the  two  bars  and  a  corresponding  drop  in  temiiera- 
ture  along  the  path  between  tiie  two  heat  producing  bodies.  Under 
these  conditions,  the  temperature  measured  at  the  outside  surface 
of  the  insulation  between  the  two  bai-s  in  the  same  slot  no  longer 
represents  the  true  copper  temperature. 

These  considerations  pointed  to  the  desirability  of  making  a  third 
series  of  tests  in  which  actual  copper  temperatim?s  could  be  measured. 
Accordingly,  special  bars  were  made  with  the  Siime  kind  and  tliick- 
ness  of  insulation  as  used  originally  and  in  which  thermo-couples  with 
the  coi^per  element  in  actual  contact  \nth  the  cop{)er  bar  were  in- 
cluded. Four  bai-s,  for  two  slots,  were  provided.  Each  bar  luid  one 
thermo-couple  located  on  the  side  of  the  bar  and  in  the  centre  of  its 
length.     Two  thermo-couples  were  prcvided  for  insertion  between 
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the  two  bars  in  the  same  slot  in  the  centre  of  the  core  to  correspond 
with  similarly  located  couples  in  the  second  series  of  tests. 

Two  temperature  tests  were  made ;  the  first  at  a  load  of  680  am- 
peres, was  made  February  12,  1915,  and  the  second,  at  870  amperes, 
which  after  constant  temperatures  were  reached,  was  increased  to 
980  amperes,  was  made  February  13,  1915.  The  maximum  tem- 
peratures of  all  couples  for  the  two  tests  are  shown  in  Table  III.  A 
graphical  log  of  the  first  test  is  shown  in  Fig.  3  and  of  the  latter  part 
of  the  second  test  in  Fig.  4. 


table  III. 


-Final  Temperatures  (deffrees  Centigrade) — Teste  of 
February  12  a?id  13,  1915. 


Date. 

Load,  amp. 
per  phase. 

Armature 
slot  No. 

Bottom 
bar. 

Between 
bars. 

Top 
bar. 

!  Final  air 
temp. 

Feb. 12  , 

{? 

157 
173 

Ill 
115 

120 
124 

138 
142 

31 

Feb.  13  . 

r: 

157 
173 

147 
152 

161 
166 

190 
199 

i         " 

Feb. 13  . 

r  980 

157 
173 

164 

168 

179 
185 

214 

224 

'         30 

Theresults'of 
that  the  upper_ 


this  third  series  of  tests  confirmed  the  assumption 
and  lower  bars  operate  at  considerably  different 
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Fig.  3. 

temperatures  and  that,  consequently,  the  temjxTature  indicated  jby 
a'thcrmo-c()iij)le  placed  between  (lieiii  is  not  oven  apjiro.ximiifoly  fho 
true  copper  temperature.     From  Fig.  4  and  Table  1 1 1   it  «  ill  Kr  tiotcd 


Flo.  4. 

that  the  maximum  lemporaturc  of  the  upper  bnr  at  9S0  amjirrps  i» 
224  ("..  the  iti.iximuin  fcmpcnifun' of  the  lowrr  Ixir  is  16s  ('.and 
the  I  maxinuim  (eiuporature  between  bare,  is  1H5  ' '.  ^  Tliat  *  the 
teuiiK(ratun>  indicated  by  the  the  .•mo-couple  located  between  the  two  | 


bars  is  much  nearer  the  temperature  of  the  lower  bar  than  of  the 
upper  bar  may  be  explained  by  the  fact  that  the  thermo-couple  fitted 
the  cur\'ature  of  the  lower  bar  and  so  was  in  much  better  contact 
with  it  than  with  the  upper  bar. 

Table  IV. — Summary  of  Maximum  Temperature  Rises. 


Temperatiu-e  rises. 

Date 

of 
test. 

.           Between 
Volts,    ^f     bottom 
1  ^^•'^-    bars  and 
slotfcentre 
of  core). 

Bottom 

bar 
actual 
copper. 

Between  Between 
bars  (5  in.      bars 
from       (centre 
end).    ,  of  core). 

Top  bar 
actual J 
copper. 

8  14/13 
10/2/14 
10/3/14 

2/12/15 
2/13/15 
2/13/15 

2,340       859 
2,300       790            72 
2,300  '     990           89 
2,300      680 
2..300       870 

2,300 ,     980 

1 

84 
120 
138 

100-5 

89             98 

125           133 

93 

134 

155 

... 

li'i 

167 
194]-^ 

The  temperature  rises  from  the  three  series  of  tests  are  collected 
together  in  Table  IV..  and  in  Fig.  5  these  are  shown  graphically  ; 
these  curves  show  very  clearly  the  very  large  temperature  drops  that 
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occur  through  the  insulation  in  this  generator,  the  large  difference 
Ix'twwn  the  temjx^ratures  of  the  top  and  bottom  bars,  and  that, 
\vliile  the  temjxjrature  measured  between  bars  is  between  the  tem^ 
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peraf  urrs  of  the  two  barsi,  it  is  much  nearer  that  of  the  lower  bar  for 
the  reawni  aire atly  suggested. 

f..  In  Fig.  (1  the  maximum  temperature  rise  occurring  ui  the  gene- 
rator— that  iii,  the  teniixjrature  rise  of  the  centre  of  the  top  bar — ia 
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shown  together  with  the  total  temperature  of    this  same  part   on 
the  basis  of  35°C.  air  temperature. 

In  this  generator  the  magnetic  density  in  the  core  teeth,  at  no 
load,  is  only  11,000  c.g.s.  lines  per  square  centimetre,  and  the  current 
density  at  rated  current  is  only  1,400  amperes  per  square  inch 
(215  amperes  per  square  centimetre).  But,  as  has  been  pointed  out, 
the  greater  part  of  the  copper  loss  is  that  due  to  eddy  currents,  so 
that  the  actual  current  density  in  the  copper,  and  particularly  in  the 
top  bars,  is  very  high. 

It  is  now  possible  to  explain  several  unusual  results  of  these  tests 
The  low  temperatures  obtained  when  operating  the  generator  on 
open  circuit,  are,  of  course,  due  to  the  low  core  densities.  The  very 
rapid  rate  of  heating  and  cooling  of  the  winding  is  due  to  the  concen- 
tration of  large  losses  in  a  small  volume  of  material  and  to  the  rela- 
tively low  core  tempeiature.  The  large  difference  between  the  tem- 
perature measured  between  bars  and  that  measured  between  the 
bottom  bar  and  the  bottom  of  the  slot  is  due  to  the  extreme  difference 
in  loss  in  the  two  bars  in  the  same  slot  arising  from  the  large  eddy 
current  loss.  This  is  also  the  reason  for  the  large  differences  between 
the  temperatures  of  the  two  bars  in  the  same  slot  and  the  tempera- 
ture measured  between  them.  The  large  difference  between  the 
actual  copper  temperature  and  the  measured  temperature  between 
bars  in  the  present  case  is  due  to  conditions  that  do  not  exist  in  well- 
designed  modern  generators. 

Operating  History. 
This  generator  has  been  in  service  for  20  years.  There  have  been 
only  two  interruptions  in  any  way  due  to  the  armature  winding,  and 
in  neither  instance  was  the  breakdown  due  to  the  effects  of  the 
operating  temperature  upon  the  insulation.  The  generator  has 
operated  for  approximately  110,000  hours  up  to  August,  1915,  and 
has  delivered  280,000,000  kw.-hour  of  energy  during  the  above 
operating  time.  This  is  equivalent  to  an  average  load  of  2,550  kw., 
or  of  600  amperes  per  phase.  The  generator  has  operated  for 
approximately  65,000  hours  (approximately  60  per  cent,  of  the  time) 
at  loads  in  excess  of  its  average  load  of  600  amperes  per  phase.  From 
the  records  of  the  time  run  at  various  loads  the  operating  times  at 
various  temperatures  can  be  found  from  Fig.  6.  In  this  way  it  is 
found  that  this  generator  has  been  operating  for  over  60,000  hours  at 
temperatures  var3dng  from  120  °C.  to  285°C.,  and  for  24,700  hours 
at  temperatures  varying  from  MS'^C.  to  285°C. 

Condition  of  the  Insulation. 
During  the  summer  of  1914,  a  number  of  bars,  removed  from  the 
winding,  while  still  in  good  ojjerating  condition  as  far  as  the  insulation 
was  concerned,  were  stripped,  and  the  insulation  was  carefully  ex- 
amined. The  mica  was  found  to  be  in  as  good  condition  as  when 
new — there  was  no  observable  change  in  structure,  in  mechanical 
strength  or  in  elasticity.  The  cambric,  as  would  be  expected,  had 
lost  its  mechanical  strength  in  all  places,  was  entirely  gone  in  some, 
and  in  many  other  places  only  a  fine  powder  remained.  Before 
removing  the  insulation  from  some  of  the  bars,  an  insulation  puncture 
test  was  made,  and  22,000  volts  was  reached  before  the  poorest 
sample  broke  dowTi.     The  operating  voltage  is  2,300. 

In  spite  of  the  fact  that  the  cambric  was  practically  destroyed, 
and  that  it  made  up  25  per  cent,  of  the  material  of  the  insulation,  the 
old  insulated  bars  were  tight  in  the  armature  slots.  This  point 
[deserves  emphasis  because  the  only  reason  for  questioning  the 
ability  of  this  class  of  insulation  safely  to  withstand  very  high  tem- 
peratures, say,  200'''C.  to  300^.,  is  the  problematical  effect  of  the 
ploss  of  the  binding  structural  material  on  the  mechanical  support  of 
[  the  insulated  coil  in  the  slot. 

This  circumstance  (confirmed  by  other  tests) — that  an  appreciable 

I  part  of  the  insulation  can  be  destroyed  without  sensibly  changing  the 

[total  thickness  of  the  remaining  insulation,  paradoxical  as  it  may 

[seem — is,  in  fact,  readily  explained  by  the  elasticity  of  the  remaining 

Imica.     The  mica  wrapper  is,  in  effect,  a  spiral  spring  so  that  the 

[thickness  of  the  insulation  depends  chiefly  in  the  resiliency  of  the 

jmica  instead  of  on  the  compactness  of  the  insulation  as  a  whole.     If 

Ithis  explanation  is  accepted,  it  must  follow  that  the  temperature 

limit  of  mica-and-paper-%vrapped  insulation  is  determined  almost 

entirely  by  the  properties  of  the  mica.     From,  this  standpoint  a  high 

temperature  limit  for  this  kind  of  insulation  is  entirely  reasonable, 

since  mica  does  not  begin  to  break  up  under  the  action  of  heat  until 

temperatures  of  700  or  800°C  .are  reached. 

Mica  insulation  in  use  at  the  present  time  differs  very  little  from 
the  mica  insulation  applied  to  the  first  Niagara  generators  20  years 
ago.  Paper  is  used  to  carry  the  mica  splittings  instead  of  cambric 
and  machine  wrapping  is  largely  employed  instead  of  hand  wrapping. 
Machine  wrapping  not  only  brings  to  the  task  a  much  stronger 
wrapping  pressure,  but  enables  the  wrapping  to  be  done  while  the 
insulation  is  heated.  Both  of  these  conditions  are  favourable  to  the 
production  of  a  very  tight  wrapping  with  the  result  that  with  a 


machine  wrapjx^d  insulation,  the  carlxjni«ation  of  the  paper  ha«  rtill 
less  effect  in  loosening  the  coil  in  the  slot.  The  old  Niagara  insula. 
tion  has  a  somewhat  greater  proportion  of  mica  than  the  modem 
insulation — in  the  ratio  of  75  to  60  jjer  cent.,  but  comparative  te«t« 
made  with  samples  having  &)  [>er  cent,  mica  and  80  pr-r  cent,  mica 
have  not  shown  any  observable  difference  in  thw  respect  with  tem- 
peratures up  to  .300 '('  . 

Very  high  temperatures  have  existed  in  thi«  generator  for  long 
periods  of  time  without  impairing  the  u-sefulness  of  the  insulation. 
This  seems  to  indicate  that  with  mica  insulation  of  proper  design  and 
fabrication,  the  temperature  limit  will  be  determined  by  other 
factors — e.g.,  the  melting  temperature  of  solder  or  the  linear  expan- 
sion of  the  copper  conductors. 


ECONOMICS  OF  ELECTRIC  POWER  STATION  DESIGN.* 

BY  H.  F.  PARSHALL,  D.SC. 

Summary. — While  there  may  not  be  any  great  choice  as  to  the  tj-pe  of 
plant  to  be  used  in  a  power  house,  theie  are  many  questions  as  to  the 
economies  to  be  gained  by  increasing  the  size  of  plant  and  by  centralisa- 
tion. The  present  Paper  deals  with  the  constants  involved  in  this 
general  problem  and,  as  illustrative  of  the  nature  of  the  problem,  parti- 
culars are  given  of  the  electric  supply  of  London. 


The  design  of  a  power  statiofa  may  be  considered  from  two  points  of 
view,  one,  which  may  be  termed  the  mechanical,  relating  to  type  and 
arrangement  of  plant,  and  the  other,  the  economical,  involving  the 
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Installed  Capacity. 
Fig.  1. — Total  Capital  Cost. 

balancing  of  capital  against  the  economies  effected  by  the  use  of 
various  amounts  or  types  of  plant  upon  which  the  consumption  of 
fuel  depends  either  directly  or  indii-ectly. 

It  is  the  purpose  of  this  Paper  to  discuss  power  station  design  from 
the  economical  point  of  view,  and  the  various  aspects  will  be  con- 
sidered from  the  general  principle  that  the  amount  of  capital  that 
can  be  used  in  effecting  any  economy  in  generation  is  proportional 
to  the  number  of  hours  in  the  year  during  which  such  economy  can 
be  realised.  In  order  to  establish  a  basis  from  which  the  effect  of 
varying  conditions  may  be  determined,  the  operating  and  capital 
costs  are  given  for  modem  powr  stationsMesigned  to  give  the  most 
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economical  results  under  certain  assumed  conditions,  but  such 
examples  must  be  taken  as  only  generally  illustrative  and  not  what 
the  author  might  consider  applicable  to  every  case. 

Fig.  I  shows  the  total  capital  cost  of  such  modem  power  stations 
per  kilowatt  installed.  Although  these  tigures  will  var>-  ^^^^^ ^^^ 
localitv  and  market  conditions  generally,  and  may  be  considered  on 
the  high  side,  they  are  consistent  throughout  the  range  of  sizes  and 
load  factors  considered,  and  therefore  do  not  affect  the  resulting 
conclusions  when  viewed  as  a  comparison  between  varymg  conditions 
Fig.  2  shows  the  overall  thermal  efficiencies  which  may  be  expected 
♦Abstract  of  a  Paper  rcadl^efore  the  International  Engineering 
Congress,  1915,  in  San  iVancisco. 
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from  modem  stations  of  various  sizes  and  load  factors.  The 
steam  conditions  assumed  are  pressure  175  lb.  gauge,  vacuum  28^1X1. 
(bar.  30  in.)  and  superheat  IfXfF.  and  it  is  assumed  that  the  station 
is  equipped  with  five  generating  units. 
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Fig.  3. — Coal  Costs. 
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Fig.  3  shows  the  coal  costs  derived  from  the  thermal  efficiencies 
given  in  Fig.  2  with  coal  at  14s.  per  ton,  the  calorific  value  assumed 
being  12,500  B.Th.U.  per  pound.     The  total  costs  (Fig.  4)  are  based 
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upon  a  ratio  of  coal  to  total  costs  taken  from  the  actual  results  of 
modem  stations.  The  capital  charges  i>er  unit  shown  in  Fig.  5  are 
Oilculated  from  Fig.  1  on  a  10  per  cent,  basis,  the  maximum  load 
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being  taken  as  80  per  cent,  of  the  install<Ml  o«i>«<Mty  ioT  all  sizes  of 
stations.  Fig.  6  shows  the  sun.  of  operating  ( Fig.  4)  and  rflpital  oosta 
(Fig.  5)  niul   the  result  mny  be  taken  as  indicative  of  the  improve- 


ment to  be  expected  from  the  centralisation  of  generation  and  in- 
crease of  load  factor. 

These  results  are  shown  in  Fig.  7,  expressed  as  comparative  costs, 
the  ordinate  scale  being  purely  arbitrary-  and  indicating  the  relative 
total  cost  under  varying  conditions.  Expressed  in  this  manner  only 
two  curves  are  necessary,  since  the  relative  costs  with  varying  sizes 
of  station  are  constant  for  any  load  factor  and  the  relative  costs  with 
var\-ing  load  factors  are  con.stant  for  any  size  of  station. 

An  important  consideration  in  the  design  of  a  modem  generating 
station  is  the  selection  of  the  .site,  the  chief  consideration  in  this 
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respect  being  coaling  and  condensing  facilities.  It  will  usually  be 
found  that  a  site  -with  good  condensing  facilities  will  also  be  most 
convenient  for  coaling,  but  such  a  site  is  generally  difficult  to  obtain 
near  to  the  area  of  supply,  and  so  the  question  arises  as  to  how  far 
it  is  expedient  to  go  from  the  area  of  supply  in  order  to  secure  the 
most  efficient  generation.  This  involves  the  balancing  of  the  cost 
of  transmission  against  tlic  saving  to  be  effected  and  the  distance  will 
be  determined  chietiy  by  the  load  factor.  Many  other  considerations 
enter  into  the  question,  but  as  these  vary  but  little,  and  as  the  effect 
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nf  surli  variation  ujKm  the  rcoiuinncal  distance  is  so  slight,  values 
have  IxH-n  iis.sipne<l  wliieh  in  tiie  author's  exjx-rienec  are  most  likely 
to  obtain.  The  cast  of  transmission  includes  maintonancc,  energj' 
low  and  Id  jx'r  cent,  on  the  cost  of  mains.  The  cost  of  caUeis  per 
mile  laid  undrr  average  conditions  is  tAken  uniformly  at  128.  per 
kilowatt  of  maximum  load,  and  the  energy  loss  is  calculated  upoa 
the  .as.<>umption  of  20.(XH)-voIt  transmission  and  .'iOO  anijieres  per 
square  inch  maximum  working  cum^it  density  at  0-8  power  factor. 
V]ion  those  values  the  tot.^I  .annual  cost  of  transmission  works  out 
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at  16-5d.  per  kilowatt  of  maximum  load  and  is  practically  constant 
for  any  load  factor  or  maximum  load.  The  saving  to  be  effected 
includes  the  saving  in  generation,  price  of  coal,  water  lost  in  cooling 
towers,  and  10  per  cent,  upon  the  cost  of  cooling  plant.  For  this 
purpose  it  is  assumed  that  the  vacuum  i.s  increased  from  27  to  28 i 
and  that  the  price  of  coal  is  reduced  from  15s.  to  14s.  per  ton.  The 
efficiency  of  the  Rankine  steam  cycle  will  be  thus  increased.  The 
saving  in  cooling  plant  is  taken  at  10  per  cent,  on  £1  per  kilowatt  — 
24d.  per  kilowatt  of  maximum  load.  The  cost  of  the  water  evaporated 
by  the  cooling  towers  and  saved  by  a  riverside  station  is  based  upon 
an  evaporation  of  15  lb.  of  water  per  kilowatt-hour  at  6d.  per  1,000 
gallons.  Assuming  a  station  efificiency  of  12  per  cent,  and  the  total 
annual   cost  of   transmission   being    16-5d.   per   kUowatt-miie,   the 
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Fig.  8. — Curve  showing  the  Distance  at  which  the  Cost  of 
Transmission  balances  the  SA\aNG  due  to  Transmission. 

distance  at  which  the  saving  balances  the  cost  of  transmission 
depends  on  the  load  factor  according  to  the  curve  in  Fig.  8.  No 
account  has  been  taken  of  rates  and  taxes  or  site  values. 

The  determination  of  the  steam  and  exhaust  conditions  under 
which  a  station  should  operate,  is  also,  although  more  complicated, 
a  matter  of  balancing  the  saving  in  fuel  cost  against  the  cost  of 
effecting  such  saving.  While  the  effect  of  any  variation  in  the 
steam  conditions  upon  the  operating  costs  may  be  determined  with 
a  fair  degree  of  accuracy,  the  variation  in  the  capital  cost  is  a  matter 
which  must  be  determined  according  to  the  conditions  prevailing  in 
each  individual  case. 

The  effect  of  variation  of  either  pressure,  vacuum  or  superheat 
upon  the  efficiency  of  the  Rankine  steam  cycle  is  to  increase  or  de- 
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crease  such  efficiency  by  a  definite  amount  whatever  the  value  of  the 
other  two  conditions  may  be.  The  improvement  is  expressed  in 
Fig.  9,  which  gives  the  additional  efficiency  due  to  variation  of  any 
one  of  the  three  conditions.  The  author  also  gives  curves  showing 
the  effect  of  similar  variations  on  the  running  costs  for  various  load 
factors. 

Capital  expenditure  will  increase  considerably  with  increase  of 
vacuum,  and  depends  upon  the  cooling  water  temperature,  but  in 


the  ca.se  of  pressure  and  Huperheat  the  increase  in  capital  expenditure 
is  practicall}'  confined  to  the  increajied  size  of  pipeH  and  valves  up 
to  the  point  where  increased  pressure  involves  a  deptart:-  '-  m 
standard  boiler  designs  or  increased  superheat  calLs  for  aw  y 

fired  superheater.  These  values  are  in  the  neigh Jxjurhrxxl  of  2ii<>  lb. 
pressure  and  200  deg.  superheat.  The  coHt  may  be  aw-trtained  for 
any  individual  ca.se,  but  in  the  author's  opinion  the  e<?onon»ic  benefit 
is,  in  the  majority  of  ca.ses,  at  a  maximum  at  these  vaiuefl. 

With  regard  to  increased  size  of  piping  and  valve«,  it  is  con- 
vei  lent  to  note  that  any  increa.se  of  either  pressure,  vacuom  or 
superheat  results  in  a  variation  in  the  volume  of  steam  per  kilowatt- 
hour,  and  that  when  considering  any  one  condition  variation  in 
volume  can  be  expressed  as  a  definite  proportion  of  the  original 
volume  either  at  the  pressure  or  exhaust  end  of  the  turbine,  whatever 
the  values  of  the  other  two  conditions  may  be.  Curves  are  given 
showing  these  percentage  variations. 

Another  feature  of  p^jwer  station  design  which  may  h'-  dtt'-miined 
by  balancing  capital  charges  against  the  saving  is  the  ficonomider 
installation.  A  considerable  number  of  variables  enter  into  thia 
investigation.  The  author  develops  fonnulaj  showing  the  annual 
saving  to  be  effected.  For  any  given  value  of  the  station  efficiency 
the  saving  varies  with  the  load  factor  and  chimney  temperature,  and 
the  surface  upon  which  the  capital  charge  depends  varies  with  the 
chimney  temperature  and  inlet  water  temperature.  -  ■< 

When  considering  annual  saving  it  must  be  noted  that,  with  a 
given  economiser  installation  any  reduction  in  load  will  result  in  a 
drop  in  chimney  temperature  if  the  whole  of  the  feed  water  is  passed 
through  the  economiser.  The  chimney  temperature,  however, 
may  be  kept  constant  by  bye-passing  a  portion  of  the  feed  water  to 
an  extent  where  the  decreased  difference  of  temperature  balances 
the  increased  surface  per  kilowatt  of  load.     Curves  are  given  showing 
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Y\Q.  10. — Curves  showing  the  Economical  Surface  for  Ecoxo- 
MiSERS  AT  Various  Station  Load  Factors. 

the  relation  of  cost  to  chimney  temperature  and  economiser  surface, 
and  from  these  Fig  10  has  been  plotted,  which  shows  at  a  glance  the 
economical  surface  for  any  given  load  factor  and  inlet  water  tem- 
perature and  the  manner  in  which  the  same  varies  with  the  station 
efficiency.  On  this  sheet  also  curves  maiKed  A  have  been  drawn 
corresponding  to  a  chimnej-  temperature  of  300 T..  and  above  these 
lines  artificial  draught  is  necessary.  These  show  that  the  installa- 
tion of  an  economiser  becomes  a  doubtful  improvement  at  10  per 
cent,  load  factor,  and  that  artificial  draught  is  v^f  doubtful  value 
unless  the  load  factor  is  above  40  per  cent.,  jis  the  increased  expense 
woulci  reduce  the  economical  surface.  It  should  be  noted  that  the 
curves  are  based  oa  a  fuel  price  of  167,000  B.Th.  I',  per  Id.,  and  that 
while  the  saving  woidd  vary  directly  and  the  loss  inversely  as  the 
price  of  fuel,  the  economical  point  would  be  unaffected,  and  Fig.  10 
is,  therefore,  independent  of  the  coal  cost. 

The  inlet  temperature  of  the  feed  water  considerably  affects  the 
economiser  installation,  and  consequently  has  an  im|K)rtant  beanng 
upon  the  commercial  result,  due  to  the  prevailing  practice  of  heating 
feed  water  by  means  of  exhaust  from  auxiliary  plant.  It  is  often 
urged  that  turbine-driven  auxiliaries  when  exluiusting  to  a  feed 
heater  are  most  efficient,  since  the  latent  heat  is  returned  to  the 
system  in  the  feed  water.  Such  efficiency  is  more  apparent  than 
real,  as  with  increased  feed  water  temperature  the  Sieving  due  to  the 
economiser  must  be  considerably  less,  capital  cost  considered.  The 
exhaust  from  turbine  auxiliaries  would  raise  the  temperature  of  the 
feed  water  bv  approximately  lOO^T.,  and,  supposing  the  original 
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teraperature  at  the  economiser  inlet  to  be  IfXj'F.,  the  annual  saving 
by  economiser  will  be  reduced  by  about  18d.  per  annum  for  every 
kilowatt  of  maximum  load  at  40  per  cent,  load  factor.  This  must 
be  set  against  the  apparent  thermal  efficiency  of  the  au.xiJiary 
steam  cj'cle. 

Another  method  is  to  exhaust  the  auxiliaries  into  the  main 
turbine  at  atmospheric  pressure,  thus  increasing  the  available  heat 
by  expanding  to  condenser  pressure.  Considering  the  inefficiency 
of  the  high-pressure  stage  of  expansion,  it  is  doubtful  whether  this 
arrangement  has  any  advantage  over  electrically-driven  auxiliaries 
when  the  latter  are  properly  arranged. 

It  is  now  common  practice  to  drive  the  exciter  direct  from  the 
main  turbine  shaft,  and  the  author  is  of  opinion  that  in  the  majority 
of  cases  it  would  be  adv  antageous  if  such  a  machine  could  be  designed 
with  sufficient  output  to  drive  the  auxiliaries  in  addition  to  excita- 
tion. With  a  common  direct-current  'bus  bar  and  a  small  indciH'ii- 
dent  direct-current  set  as  stand-by,  this  arrangement  would  be 
convenient  to  operate,  would  obviate  the  necessity  for  steam  jiiping 
and  the  attendant  fittings,  and  the  necessary  current  being  generated 
direct  by  the  main  turbine  would  compare  favourably  in  efficiency 
with  any  arrangement  of  turbine-driven  auxiliaries  in  the  ca«e  of 
stations  with  units  above  5,000  kw.  rating. 

From  the  foregoing  it  will  be  seen  that,  to  secure  the  highest 
economy  in  generation,  centralisation  on  a  large  scale  is  an  economic 
necessity.  The  figures  given  as  regards  the  cost  of  mains  will  show 
that,  under  jjresent-day  working  conditions,  the  cost  of  electric 
transmission  does  not  affect  the  general  principle  of  centralisation — 
that  is  to  say,  the  gains  that  can  be  effected  by  diversity  factor  and 
increased  output  more  than  off.set  the  cost  due  to  transmission  mains 
over  wide  distances.  As  an  example  of  what  can  be  effected  bj' 
centralisation  and  what  is  to  be  avoided  in  the  economic  <levelop-. 
ment  of  electric  supply  for  a  great  city,  J  quote  the  instance  of 
London,  with  which  I  am  specially  familiar. 

Politically  there  are  two  kinds  of  supj)ly,  one  by  the  local  autho- 
rities parcelled  out  according  to  the  boundaries  of  the  different 
parishes,  the  other  what  may  be  termed  the  companies'  area,  Mhich 
was  parcelled  out  by  Parlianient  in  the  belief  that  it  would  be  in- 
judicious to  entrust  the  electrical  su])ply  of  more  than  a  certain 
j)ortion  to  a  given  private  undertaking.  As  a  result,  the  generation 
is  at  present  carried  out  by  some  45  separate  undertakings  at  a  great 
varietj'  of  voltages  and  frecjuencies,  so  that  general  interconnection 
is  impracticable.  Ivxcluding  railway  8uj)ply,  which  is  not  here 
considered,  the  energy  consumjition  amounts  to  400  million  kilo 
watt-hours  jier  annum,  (iencrally  sj)caking,  none  of  the  stations 
possess  ])ropcr  facilities  for  generation  on  a  large  scale.  Very  numy 
of  the  stations  are  located  on  costly  sites,  so  that  the  site  value  of 
the  existing  undertakings  would  go  a  long  way  towards  cn-aling  a 
general  bulk  supply.  The  sum  of  the  individual  maximum  loads 
amounts  to  217,500  kw.  ])er  annum,  or  an  average  load  factor  taken 
over  the  whole  of  21  per  cent.  The  generating  cost  amounts  to 
£1,0H0,(K)0  jxr  aniunn.  This  could  be  replaced  l)v  a  bulk  supply 
undertaking  proj)crly  heated  lus  regards  coal,  condensing  and  all 
other  conditions  favourable  to  a  buik  sujijily  with  an  averege  dis- 
tance of  Iraiismissicm  of  10  mil«>s.  .Allowing  for  such  los-ses  lux  would 
have  to  occur  j)rovided  the  |)resent  kinds  of  supply  were  continued 
in  each  place,  the  average  efficiency  of  distribution  would  Ih>  75  jut 
cent.  If  standardised  so  that  the  <listrib)itioii  be  done  generally  at 
50  cycles,  Mhich  is  the  most  economical  way  of  attending  to  a 
general  Hup])ly,  the  pfTiciency  would  lx«  85  jmt  cent.  The  general 
(livcrNily  amongst  thesf  various  \niderlakings,  if  eontM-ntrat*^!. 
would  aj)pr<)xiiiia(e  to  IH5,  which  would,  of  course,  imjirove  with  the 
incrca.sed  jiower  load  that  would  follow  uj)on  concent  rat  ion  and  n 
chciip  su|>ply.  'I'liis  (li\crsity  would  bring  the  general  load  fa<t<tr 
up  (o  2S-5,  e(|uivalcMt  to  a  ina.xinnnu  station  load  of  21  t.(KM)  kw. 
Assuming  two  Htations  each  of  125,0(K)kw.  installcMl  ea|Nieity.  the 
cost  of  generation  would  be  ()1S5<1.  jmt  kilowatt-hour  (>»»  Vig.  4). 
The  total  cost  of  generating  5;{5  nullion  miits.  corn'sjxinduig  lo  75 
per  cent,  efficiency,  or  472  million  unit«,  eorn»N|x)nding  lo  86  |)or 
cent,  efficiency,  would  not  (>xce(><l  i412.(M)0  |tor  anniuu  at  75  per  cent, 
or  £;J04,(K)0  at  85  jmt  cent.,  n-pre.senting  a  sjiving  of  over  i'(l:.'5.(KH.I 
or  £675,000  resj)ectively,  after  allowing  for  maintonnn(*o  of  (he  mains. 
The  cost  of  the  giMierating  stations  would  be  i;{.(KM».()(K»  and  the  lost 
of  the  transmission  system  il.2S4.(MK».  making  ii  total  «>f  i:4.2S|.(HH». 
so  that  the  economy  effected  by  centralising  the  supply  would 
amomit  to  140  ]ier  cent,  on  the  capital  e(.s(  in  thi*  lirnl  rase  an<l 
15-7  |Hir  cent,  in  the  second. 

'I  he  cost  of  this  bulk  suj)ply  installation,  including  mains,  would 
b(>  tl7  ]M>r  kilowatt,  whereas  the  cost  of  the  existing  st.itions  ext-eiMls 
£50  per  kilowatt. 

Tin-  existing  installations  con' uuje  alnnit  l.(K«>.(MHl  tons  of  «>«>al 
IH'r  annum,  wlu-n\is  the  bulk  sup])lv  station  would  not  cfinsume 
more  man  45(>.(HM)  tons  of  the  .'^aniecliuw  of  fuel.     It  will  thus  Ih> 


seen  that,  indejjeudent  of  those  economies  that  can  be  effected  by 
concentrating  the  45  imdertakings  into  one,  the  capital  required 
for  generation  in  a  proper  bulk  supply  would  be  35  per  cent.,  and  the 
fuel  cost  45  per  cent,  of  the  amount  obtaining  xmder  the  existing 
arrangement. 

The  ca.se  of  London  is  best  known  on  account  of  its  magnitude,  and 
shows  the  extent  of  the  economic  wa.ste  that  may  arise  from  decen- 
tralisation of  electric  generation.  By  comparing  the  actual  results 
obtauied  on  such  a  large  scale  with  the  results  that  would  be 
reached  by  applying  the  data  set  down  in  the  Paper  a  somewhat 
startling  conclusion  is  reached  as  to  the  extent  of  the  waste. 


SOME  DIFFICULTIES  OF  DESIGN  OF  HIGH-SPEED 

GENERATORS.  = 

BY    PROF.    A.    B.    FIELD. 

In  early  days  the  limitations  of  speed  imposed  by  the  generator 
design  acted  somewhat  as  a  handicap  in  the  rapid  development  of 
the  turbine,  but  recent  years  have  witnessed  a  concurrent  develop- 
ment of  both  turbine  and  generator,  with  the  raising  of  the  speeds 
of  the  <ombined  .sets  to  the  limits  corresponding  to  two-pole  and 
four-|K)le  designs.  Simultaneously,  the  output  per  macliine  has  been 
greatly  raised,  until  many  sets  are  now  running  capable  of  gi^^ng 
continuously  up  to  6,2.50  k.v.a.  at  .■},600  revs,  per  min.,  20,000  k.v.a. 
at  l.S(K)  revs,  per  min.,  and  higher  ratings  at  1,500  revs,  per  min. 
(60,  50  and  25  jx-riods). 

In  attaining  these  results  many  difficulties  have  been  overcome 
in  as  many  different  ways,  and  it  has  been  thought  that  a  general 
discu.ssion  of  a  few  of  them  would  be  of  great  interest.  By  way  of 
introdiution,  the  author  thinks  it  desirable  to  mention  some  of  the 
clifficultics  encountered,  and  to  describe  the  means  of  overcoming 
them  adopted. 

In  order  to  put  the  matter  upon  a  practical  basis,  it  may  be  be^t 
to  take  a  sj)ecific  example  ;  and  reference  will  chiefly  be  nuide  to  a 
20,000  kw.  three-phase  machine  having  the  following  characteristics  : 

Rjh'ckI      1 .800  revs.  i)cr  min. 

I'olcs  4 

Cycles     ...; (K) 

Kilovolt-amixTcs      20,tK)0 at  jxjwcr  factors  from  l-OtoO-8 

Voltaic  13.200 

iJotor  dimensions     51  in.  x  75  in. 

The  design  of  such  a  machine  represents  to  a  greater  degree  than 
is  usuidly  the  ca.se  a  compromise  between  many  conflicting  mecha- 
nical and  electrical  requirement.s.  Viewed  in  a  general  way,  there  is. 
first,  the  ])roblem  of  constructing  a  rotor  which  must  necessarily 
weigh  somcthine  like  60,0001b..  and  which  will  be  running  with  a 
|K'rii)heraI  speed  in  the  neighbourhood  of  24.000  ft.  }x^r  minute.  The 
centrifugal  force  acting  njxin  a  1  lb.  mass  at  the  iK'riphery  will  l)e 
alnmt   I  ton. 

Jioliir  Miilcrial.  In  the  tirst  ])lace.  it  is  impracticable  to  use  a 
through  shaft  with  a  hollow  body  or  with  discs  threaded  ujxin  it — a 
construction  which,  however,  is  jx'rmi.ssible  and  satisfaetorv  in  some 
smaller  examples  of  this  cla.ss  of  work.  The  rotor  Ixxly  could  lx> 
nuule  as  a  solid  steel  ca.sting  or  forging  in  one  piece  with  the  shaft 
eiuls.  and  it  would  be  quite  jx>s*iible  to  obtain  such  a  piece  with  a 
fair  amomit  of  forging  work  done  u|Hin  it  ;  for  examj>le.  an  ingot 
diameter  of  alM>ut  (U  ft.  would  allow  of  a  2  :  1  riMluction  of  an^a  on 
the  main  stM'tion. 

The  «'onstrurtion  initiated  by  the  Westinghou.se  (^ompany  (r.S..\.) 
for  (he  large  rotors  imder  consideration  wa-s  adopt«'d  after  invej»figa- 
tions  u|H>p  the  regular  nuirket  |)roducti»»ns  obtainable  in  the  United 
States.  an<l  in  eons*'<pience  of  r(\dising  that  one  mu.st  Ix-  prepared 
to  buihl  turbo-generators  at  all  times,  irn'six^ctive  of  market  con- 
<litionH  (I'.r..  when  the  st<H«l  mills  are  busy,  and  therefore  not  anxious 
to  devot««  extra  aiul  sjx^cial  care  to  the  pnxluction  of  material  of 
imusu.-d  pni]M<rties  to  .satisfy  the  nvjuircment.-i  of  critical  insjx^ctors). 
and  that  it  is  of  gn-at  manufacturing  im}xirtaniv  to  have  designs 
such  (hat  the  material  may.  as  far  as  }x>ssii>le,  Ix'  obtained  from  any 
one  of  many  sources  in  the  country.  Those  are  some  of  the  more 
intpoH.inl  n-asons  which  infbuMiced  a  «lecision  in  favour  of  (he 
material  and  eonstructitm  de.«icrilxxl  lx>low.  !(  will  surely  Ix- 
unne«M>s-iar>*  for  (he  author  to  disavow  any  intentions  of  maintaining 
(ha(  such  is  the  only  safe  or  sound  enirini'ering  pn>ee<lum. 

Xow  a  diHiiiiity  hafj  pixniou.sly  arisen  in  eonneeli(m  >ri(h  large 
forgings  for  high-s|XHxl  wa(erwheel-driven  gpnera(or».  and  it  had 
\nvn  overcome  by  the  iwe  of  o|wn-hearth  rolled  plates  oonflolidated 

♦  A1    ■  f  .1  r.'^jxn-  rend  before  (ho  In.«litution  of  Klertrical  Engi- 

ncoTt-  ,  t . 


THE  ELECTRICIAN,  NOVEMBER  26,  1915. 


273 


and  mounted  on  a  shaft.  Compared  with  rolled  plates,  there  is 
probably  no  other  form  in  which  such  large  masses  of  steel  can  be 
produced  at  a  low  cost  having  such  good  physical  properties  indirec- 
tions of  two  dimensions.  It  remained  open,  in  the  case  of  the  water- 
wheel-driven  rotors,  to  use  either  comparatively  thin  boiler  plate  or 
thicker  plates  machined  on  both  sides. 

In  the  case  of  a  number  of  important  machines  the  latter  alter- 
native had  been  used  by  Behrend,  who,  for  evident  reasons,  used  the 
thickest  rolled  plate  that  was  commer(;ially  available.  This  would 
limit  us  generally  to  plate  about  2|  in.  thick  in  the  rough.  One 
batch  of  about  100  tons  of  such  steel,  about  2^  in.  thick,  produced 
under  unusually  favourable  conditions  and  containing  a  small 
percentage  of  nickel,  gave  the  following  tests  : — 

Ultimate  tensile  strength      80,000  lb.  per  square  inch. 

Yield  point    5.3,000  lb.  jier  square  inch. 

Elongation     26  per  cent,  in  2  in. 

Reduction  of  area     60  per  cent . 

Bending  test      Strips  the  full  th  ickness  of  the  plate 

bent  through  ]  80  deg.  and  closed 
down  without  fracture. 

The  results  that  can  be  expected  generally  on  commercial  material 
will  be  given  later. 

Plate-built  Rotors. — In  the  case  of  the  steam-driven  turbo-gene- 
rators under  consideration,  this  plate  material  appeared  very  attrac- 
tive, combining,  as  it  did,  a  very  low  cost  per  pound  with  entirely 
reliable  properties  from  the  periphery  to  the  centre  and  from  end  to 
end  of  the  rotor.  Its  use  would  result  in  the  production  of  a  rotor  in 
which  practically  the  only  internal  stresses  would  be  intentional 
ones  ;  there  would  be  nothing  corresponding  to  the  huge  initial 
stresses  to  which  solid  forgings  and  castings  are  liable.  With  the 
plate  construction  every  cubic  inch  of  material  would  be  within  an 
inch  or  two  of  a  forged  surface  (or  the  equivalent).  The  impos- 
sibility of  using  a  central  shaft,  however,  at  first  discouraged  the  idea 
of  a  built-up  plate  rotor.  It  was  due  to  the  suggestion  of  Behrend, 
again,  that  the  feasibility  was  demonstrated  of  constructing  such  a 
rotor  with  the  plates  slightly  rabbeted  into  one  another,  and  into  a 
flanged  shaft  at  each  end.  A  rabbet  about  |  in.  deep  is  ample,  and 
by  means  of  a  group  of  four  or  six  chrome-nickel  steel  bolts,  each 
about  4  in.  in  diameter,  a  50  in.  to  56  in.  diameter  rotor  can  be  con- 
structed with  practically  the  solidity  of  a  single  piece  These  bolts 
can  be  tightened  up  until  they  have  a  stress  of  about  40,000  lb.  per 
square  inch,  and  in  the  actual  construction  of  the  rotors  special 
means  are  adopted  to  ensure  obtaining  a  tension  in  the  bolts  roughly 
corresponding  to  the  desired  amount.  This  has  been  done  by 
tightening  the  nuts  until  a  specified  elongation  of  the  bolts  has  been 
attained,  the  elongation  being  a  distinctly  measurable  amount — 
viz.,  over  O'lin.  in  many  cases. 

It  may  be  contended  that  the  plate  construction  here  described 
only  partially  overcomes  the  difficulties  indicated  above,  inasmuch 
as  it  is  still  necessary  to  have  heavy  forged  shafts  with  large  flanges 
forged  on  them  of  the  full  diameter  of  the  rotor.  However,  the  diffi- 
culty of  securing  a  satisfactory  forging  has  not  only  been  reduced 
as  the  consequence  of  the  much  smaller  weight  of  each  single-piece 
forging,  but  the  axial  length  of  the  large  diameter  part  can  be  kept 
down  to  such  dimensions  that,  in  addition  to  the  usual  radially - 
directed  forging  process,  the  material  can  be  worked  in  an  end-wise 
(i.e.,  axial)  direction.  This  method  of  working  the  material  ensures 
good  properties  in  a  radial  direction.  Radial  test  bars  taken  out  of 
the  flanges  of  such  pieces,  even  at  a  depth  of  8  in.  or  9  in.  from  the 
surface,  have  shown  excellent  results,  so  that  one  can  practically 
depend  upon  getting  an  elongation  of  over  20  per  cent,  in  2  in.,  with 
a  reduction  of  area  exceeding  35  per  cent,  in  a  standard  J  in.  test  bar 
from  a  carbon-steel  forging,  giving  an  ultimate  tensile  strength  of 
70,000  lb.  per  square  inch  and  a  yield  point  of  35,000  lb. 

Returning  to  the  matter  of  the  plates,  when  these  can  be  obtained 
locally  it  is  frequently  convenient  to  use  ingots  of  such  size  that  one 
disc  is  obtained  out  of  each  plate,  so  that  the  complete  plate  can  be 
delivered  to  the  factory,  put  upon  a  boring  mill  and  the  required  disc 
parted  out  of  it,  the  scrap  material  being  returned  to  the  rolling  mill. 
If  the  material  must  be  transported  over  any  considerable  distance, 
it  is  satisfactory  to  rough  shear  the  plates  at  the  mill  to  an  approxi- 
mately circular  shape  ;  in  which  case,  with  the  thickness  of  plate 
mentioned  above,  it  is  sufficient  to  specify  a  rough  diameter  of  about 
2  in.  to  3  in.  greater  than  the  required  finished  diameter.  As 
regards  thickness,  the  plate  can  easily  be  supplied  flat  enough  for  a 
4  in  allowance  to  be  sufficient  for  machining  both  .sides,  especially 
as  the  diameter  of  the  rabbet  projection  on  one  side  of  the  plate  is 
only  about  half  that  of  the  plate  itself. 

Whether  the  material  is  supplied  sheared  or  in  the  rectangular 
plate,  it  is  marked  by  the  rolling  mill  to  indicate  the  part  correspond- 
ing to  the  top  end  of  the  ingot,  and  when  drilling  and  assembling  the 
plates  this  marking  enables  us  to  rotate  each  plate,  say,  60  deg.  with 


respect  to  the  plate  below  it  in  a  con.stant  dirpct:  ••    •        .j,^ 

complete  rotor  there  i.s  practically  no  renmant  of  1 1,  -at 

prof>erties  of  the  plate  in  directions  along  and  aciww  the  direction 
of  rolling. 

The  properties  which  can  be  expected  from  thi«  matprial  u  an 
average  are  .somewhat  as  follows  : — 

Ultimate  strength     67,fXXJ  Ih.  |h  i  h. 

Yield  point    34,(XJ<J  lb.  |.«r  -  h. 

Elongation     27  jkt  Cf-nt.  in  2  m. 

Reduction  of  airea     4.'J  jx^r  cnt. 

For  a  cold  bending  test,  a  strip  of  the  full  thickness  of  the  pbte  will 
generally  bend  through  180  deg.  round  a  3  in.  diannet<>r  pin.  For 
purchasing  specification  purposes.,  it  i.s  necessary  to  allow  some 
margin  on  the.se  figures,  particularly  in  the  matter  of  ductility.  A» 
regards  the  market  price,  this  is  in  the  neigh hourhowl  of  0-8d  to  Id. 
per  lb.  with  ordinary- conditions  of  ths  steel  market. 

Critical  Speed. — The  next  question  to  arise  i.s  that  of  the  critical 
speed.  While  many  large  rotors  are  running  satisfactorilv  at 
operating  speeds  above  their  critical  speeds,  it  is  believed  that  there 
is  a  distinct  advantage  in  keeping  the  critical  speed  above  the  running 
speed  when  this  is  feasible. 

If  it  is  decided  to  run  below  the  critical  speed  in  the  case  of  these 
large  machines,  concessions  must  be  made  in  nearly  every  feature 
affecting  the  critical  speed.  The  rotor  l)od\'  mu.st  be  as  .short  and 
light  as  possible,  involving  a  high  air-gap  density  and  a  severe  work- 
ing of  the  stator  material  in  the  neighbourhood  of  the  air-gap.  The 
shaft  diameter  must  be  kept  large,  and  high  peripheral  speeds  must 
be  tolerated  for  journals  and  sUp-rings.  The  span  between  the 
journal  centres  especially  must  be  kept  small,  which  imposes  some 
limitations  upon  the  design  of  the  stator  end  windings,  and  neces- 
sitates the  omission  of  blowers  from  the  rotor.  The  lengthening  of 
the  rotor  span,  entailed  by  the  use  of  blowers  on  the  rotor,  is  greater 
than  corresponds  to  the  axial  length  of  the  blower  openings  on 
account  of  the  provision  that  has  to  be  made  in  the  end  bells,  and 
the  necessity  of  being  able  quite  easily  to  dismantle  the  end-bell 
structures  without  disturbing  other  parts  of  the  machine. 

In  this  connection  it  is  of  some  interest  to  notice  that  a  rotor  con- 
structed along  these  lines  really  has  no  true  critical  speed.  The  critical 
speed  of  a  rotor  of  given  dimen-sions  depends  upon  its  stiffness  ;  the 
inverse  of  the  stiffness  we  may  measure  roughly  by  the  deflection  of 
the  stationary  rotor  supported  on  its  journals  per  unit  load  applietl 
at  its  centre.  Now  the  rotor  body  as  constructed  consists  of,  first, 
small  cross-sections  (bolts)  under  great  tension,  and,  secondly,  com- 
paratively large  cross-sections  (the  plate  surface  around  the  bolt 
holes)  under  compression.  As  long  a-s  these  conditions  subsist  the 
stiffness  is  the  same  as  that  of  a  solid  mass  having  no  partition  planes, 
and  it  is  unaffected  by  the  stress  distribution.  When,  however,  the 
deflection  reaches  an  amount  such  that  the  compressive  stress  in 
the  plate  at  one  side  of  the  rotor  vanishes,  the  stiffness  for  further 
deflection  is  immediately  reduced,  the  effective  area  of  the  metal  on 
the  tension  side  changing  from  that  of  the  whole  section  to  that  of  the 
bolts  only,  as  far  as  concerns  the  ratio  of  the  further  incremental 
loads  and  strains. 

Rotor  Ventilation. — A  mat''^r  requiring  early  attention  would  be 
the  question  of  rotor  coils  and  ventilation.  The  system  of  ventila- 
tion which  lends  itself  best  to  the  other  features  of  the  machine  ♦hat 
we  shall  have  to  adopt  is  one  combining  an  axial  pa.ssage  underneath 
the  winding  slots  A\ith  a  radial  discharge  distributed  over  a  fairly 
wide  central  portion  of  the  rotor.  The  plate  construction  lends  itself 
admirably  to  our  requirements,  inasmuch  as  we  can  readily  obtain 
the  radial  ventilating  spaces  by  means  of  a  simple  "  sl.»b-miller  " 
operation  upon  the  individual  plates  befoi-e  ?  sembly.  Tlus  provides 
a  vent  |  in,  wide  in  the  region  of  the  slots  and  teeth,  leaving  the  plate 
solid  in  the  region  of  the  pole.  This  arrangement  not  only  gives  a 
very  solid  rotor,  but  also  the  extra  metal  in  the  region  of  the  poles  is 
needed  for  magnetic  i-easons.  After  assembling  the  discs  and  shafts, 
the  bolt  holes  are  reamed  out,  the  bolts  fitted  and  the  winding  slots 

Cllt. 

Rotor  Windings. — As  regards  the  \\inding.  it  may  perhaps  be  said. 
without  further  discussing  relative  merits,  that  a  sep<irately  fonuwl 
edge-wound  coil,  dropped  turn  by  turn  into  the  slots,  is  used,  with 
solid  mica  insulation  and  a  light  steel  c"ll  to  protect  the  insulation 
against  the  effect  of  the  ventilating  air.  For  seveml  mechanical 
reasons  concessions  are  made  in  the  electrical  requirements  of  the 
winding,  so  that  a  comparatively  wide  strip  (about  IJ  in.)  is  used, 
with  only  three  coils  per  pole — i.e.,  six  slots  {X'r  group— in  the  four- 
pole  i-otor.  The  field  windii\gs.  even  when  of  this  width,  will  be  of 
substantial  thickness,  perhaps  01  in.  for  220- volt  excitation,  and 
it  is  not  altogether  an  easy  matter  to  get  such  windings  down  solidly 
in  the  slot  in  such  a  way  that  no  shifting  will  occur  during  rmming. 
It  must  be  remembered  that  the  pressui-e  of  the  coils  uix>n  the  wedges 
in  such  a  rotor  when  running  at  20  per  cent,  over  speed  exceeds^ 


274 


THE  ELECTRICIAN,  NOVEMBER  26,  1915. 


2(X)  tons  for  each  slot.  As  a  matter  of  fact,  it  Is  hardly  possible  to 
jiUt  this  pressure  upon  the  winding  during  construction,  but,  for- 
tunately, it  seems  that  by  a  suitable  succession  of  applications  of 
f-onsiderable  pressure,  with  baking  processes  interspersed,  the  further 
yielding  of  the  windings  with  increased  pressure  is  small,  and  quite 
good  results  can  be  obtained  even  when  the  pressures  put  upon  the 
copper  during  construction  do  not  reach  those  which  ^\ill  occur 
during  the  over-speed  test.  Finally,  it  is  important  that  the  retain- 
ing wedge  should  be  put  into  jxisition  while  the  coil  is  still  under 
•considerable  pressure.  This,  however,  is  almost  impossible  if  it  is 
attempted  to  drive  the  wedge  over  the  top  of  the  coil  in  an  end-wise 
•direction.  The  wedge  construction  shown  in  Fig.  1  is  ver^^  effective 
m  overcoming  this  difficulty,  inasmuch  as  the  central  bionze  part  of 
the  wedge  can  be  inserted  in  the  slot  and  pres-sed  down  upon  the 
winding  under  great  pressure  while  the  two  steel  liners,  one  on  each 
side,  are  driven  into  place  without  an^-  friction  on  the  top  surface  of 
the  insulated  coil.  While  this  mechanical  feature  of  the  three-part 
wedge  is  important,  there  are  also  electrical  advantages  which  the 
author  describes. 

Coil-retainivg  liings. — As  regards  the  part  of  the  rotor  windings 
external  to  the  core,  we  have  a  very  serious  problem  to  meet  in  sup- 
porting this  free  copper.  Of  the  methods  .so  far  u.sed  or  propo.«ed, 
the  most  satisfactory,  for  machines  of  the  size  considered  here,  is  the 
use  cf  a  weldless  chrome-nickel  steel  ring  proportioned  to  carry  its 
own  load  and  that  of  the  copper  underneath  it  without  any  ra<lial 
support  from  the  rotor.  We  can  depend  on  getting  properties  at 
least  as  good  as  the  following  : — 

Ultimate  strength     120,0001b.  per  square  inch. 

Yield  jx)int    1(X),000  lb.  per  square  inch. 

Elongation     18  ]K!r  cent,  in  2  in. 

Reduction  of  area     50  jxr  cent. 

The  importance  of  inspecting  and  testing  in  the  case  of  these  rings 
is^very  great,  and  at  least  four  test  bars  should  be  taken  from  each 
ring. 


Fig.  1. 

The  rings  must  be  ])OHitively  driven  by  means  of  a  key.  and  this 
is  best  located  in  the  rotor  body  rather  than  in  the  outside  end  disc. 
In  considering  these  details  we  have  to  provide  for  possible  short- 
circuit  conditions  involving  a  considerable  retardation  shock  to  the 
rotor.  For  tliese  rea.sons  we  niakt^  jirovision  for  drivijig  forces  of 
the  various  ])arts,  which  would  otherwise  appear  ♦<>  be  unnecessary 

Steel  is  used  for  tiie  rct.-iii'ing  rings,  in  spite  of  the  electrical  and 
magnetic  dilliiulties  which  it  introduces,  because  in  such  matters 
the  mechanical  con.siderations  nuist  t«ko  precedence  over  pverjtiiing 
else.  It  will,  however,  be  noticed  that  the  rings  t«-»id  to  form  a 
magnetic  short -circuit  from  ])olc  to  |)ole.  and,  in  fact,  tlu-y  do  aeco\int 
for  a  large  leakage.  The  design  of  the  tip  of  the  ring,  and  its  con- 
nection with  the  rotor  body,  are  arninged  to  n-dueo  this  evil  as  far 
!is  jjo.'^sible,  and  a  com])aratively  slight  variation  in  this  n'sjx-ct  can 
make  a  large  difference  in  the  leakage  in  the  caw  of  «  fo\irix.le  rotor. 
The  two-pole  ma.hincs  of  large  size  .saturate  (heir  ring  cn>ss-Hection 
almost  necessarily,  and  in  this  case  the  end  disc,  whii'h  centres  the 
ring  at  its  outer  end.  is  made  of  manganese  bninze  to  oiniate  further 
leakage.  h\  tlu'  four-}>ole  machine  this  disc  is  made  of  stwl.  without 
JippiXH'iably  affecting  the  leakage. 

So  long  OS  the  load  on  the  generator  is  a  nearly  balanced  three- 
phase  (or  two-phase)  load  the  objection  to  a  magnetic  end  ring  is 
clueffv  on  account  of  the  extra  flux  with  which  it  burdens  the  mtor. 
It  is  "true  that  the  piojecfing  .'•titor  coils  to  some  extent  overhang 
the  stwl  ring,  .and  that  the  leakage  flux  from  those  jvnet rates  (he 
ring  .and  is  inciviuscd  by  the  pres<'nce  of  magnetic  material  there,  but 
this  flux  sufliciently  fipproximates  to  a  rotating  lield  of  constant 
magnitude  for  comiiarativcly  sm.all  losses  to  appear  in  the  rings  on 
jl.s  account.  Occasionally,  howv  ver.  the  sj-stom  of  distribution  from 
the  power  house  is  such  that  a  bahuieod  condition  of  phases  cannot  Ijc 


obtained  ;  in  this  case  the  leakage  flux  from  the  stator  coUs  is  no 
longer  a  simple  rotating  field,  and  ver3-  large  losses  would  occur  in  the 
magnetic  st«el  end  ring  in  consequence. 

\N'hile  this  matter  had  been  recognised  by  us  for  man}-  years,  it 
first  l^ecame  ncce.s.sar}-  to  tackle  it  .serioush-  when  the  problem  arose 
of  building  several  four-pole  60-period  generators  of  nearly 
20,000  k.v.a.  rating  which  would  be  required  to  operate  upon  a 
considerably  unbalanced  three-phase  load.  Such  preliminary  inves- 
tigations as  could  te  made  upon  a  similar  existing  distribution  sj-stem 
indicated  that  we  ought  to  provide  for  mibalanced  conditions 
equivalent  to  a  three-phase  load  of  half  the  rated  kilovolt-amperes, 
ujx)n  which  was  superpo.sed  a  single-phase  load  of  the  .same  number 
of  amperes.  A  little  investigation  shows  that  a  comparatively'  thin 
sheet  of  drawn  copper  outside  the  ring  would  carry  sufficient  current 
to  protect  the  magnetic  material  below  it  from  this  stray  flux.  The 
sheet,  however,  would  require  an  increased  cross-section  at  the  outer 
end  of  the  ring  and  again  at  the  end  near  the  rotor  body,  unless  the 
sheet  could  l>e  effectively  connected  electrically  to  the  slot  wedges 
of  the  njtor.  For  the  machines  above  referred  to,  for  imbalanced 
load  conditions,  the  difficulty  was  overcome  bj'  diWding  this  sheet 
into  a  number  of  hard-drawn  copper  strips  about  -JV  in.  thick,  which 
were  driven  and  caulked  into  axial  dovetailed  grooves  upon  the 
surface  of  the  ring,  thus  covering  about  80  per  cent,  of  the  entire 
perimeter  with  copper  and  maintaining  a  thoroughly  substantial 
construction.  In  order  to  provide  the  copper  for  the  circumferential 
path  of  the  protecting  current,  dovetail  grooves  were  turned  in  the 
chrome-nickel  steel  ring  near  its  outer  end  ;  into  such  a  groove  was 
fitted  a  pair  of  heavy  copper  strips  of  rectangular  section  side  by 
side,  and  by  means  of  hydraulic  pressure  these  strips  were  pressed 
in  and  made  to  expand  and  fill  the  dovetail  section  of  the  groove. 
For  mechanical  reasons  this  copper  was  distributed  in  two  grooves 
instead  of  one.  As  it  was  not  feasible  to  depend  entirely  upon  the 
electrical  cormection  of  the  ring  with  the  rotor  bod^',  it  was  necessary 
to  provide  similarly  a  circumferential  path  at  the  other  end  of  the 
ring,  and  for  this  ])urix)se  a  short  section  of  ring  was  made  of  man- 
ganese-bronze and  securely  united  to  the  chrome-nickel  steel  ring. 
While  the  short  length  of  manganese-bronze  rings  could,  if  necessary, 
be  carried  jis  a  load  by  the  steel  ring,  it  was  desirable  to  make  this, 
so  far  as  j)ossible,  .self-supporting  and  to  obtain  the  very  best  pro- 
jx'rties  in  this  material.  The  following  figures  indicate  the  results 
of  tests  on  these  bronze  rings  : — 

I'ltimate  strength     7.5  to  86.000  lb.  j>er  .square  inch. 

Yield  jKtint    (iO  to  73,000  lb.  \)cr  square  inch, 

Elon;,'ation     12  to  1.5  per  cent,  in  2  in. 

Re<luction  of  area     20  to  30  per  cent. 

It  will  be  noticed  that,  in  addition  to  this  bronze  ring  being  necessary 
owing  to  electrical  considerations,  we  gain  the  magnetic  advantages 
of  having  a  separator  between  the  steel  ring  and  the  rotor  body. 
■  It  is  hardly  neccssjiry  to  point  out  that  the  unbalanced  load  affects 
the  flux  conditions  in  the  main  body  of  the  rotor  also,  .and  must  be 
j)rovided  for  by  heavy  longitudinal  dampers.  In  the  slotted  region 
of  the  circumference  the  slot  wedge  is  u.sed  for  this  purpose,  being 
made  in  continuous  lengths  and  of  h.ard-tlrawn  copper;  elsewhere 
si)ecial  damjxrs  are  inserted.  These  damjx'rs  complete  their  elec- 
trical circuit  by  means  of  all  the  circumferential  copjier  and  bronze 
of  (he  end  rings  ;  and  the  design  of  the  bronze  section  of  the  ring  is 
such  JUS  to  ensure  the  electrical  connection  being  improved  rather 
than  (he  nnersi-  by  the  stresses  ari.siug  ujx)n  rotation.  The  adequacy 
of  (his  ro(or  protection  is  best  illustrated  by  test  figures.  Single- 
pliawe  and  threc-pha.se  short-circuit  runs  were  made  upon  these 
miu'hines,  the  jKJWcr  absorbed  being  measured,  less  that  due  to 
friction  and  windage.  This  was  found  to  be  only  10  i>er  cent,  greater 
when  the  iii.iehine  wa,s  delivering  rated  current  on  a  single-ph.ase 
Hhort-circuit  than  for  the  .same  current  on  a  three-phase  short- 
circuit,  (iius  indicating  only  a  very  small  additional  loss  due  to  the 
unb.il;iiieed  single-phase  effect.  In  similar  machines  without  this 
balancing  device  the  extra  power  absorbed  on  a  single- jihivsc  short- 
circuit  is  very  high  indeed.  Perhaps  it  may  be  well  to  mention  here 
(hat  in  the  e.-uv  of  turbogenerators  the  total  loss  on  a  short-circuit 
tcj}(  is  very  gn»at  in  eoini)arison  with  the  product  of  the  square  of 
t  he  currr'n(,s  flowing  ami  the  resistances  of  the  8ta(or  windings.  Hence 
(he  fact  that  in  the  single-phase  run  only  twothinls  of  the  winding 
is  invo|ve<l  does  not  vitiate  the  excellent  iiafure  of  the  single-j>hase 
short-circuit  renuhs  gi\'en  above, 

Rolor  (^nil  Ihnrinff. — The  necessity  of  a  positive  key  drive  for  the 
rotor  end  rings  has  liocn  indicated.  In  a  .simil.ar  way  the  pixiblem 
of  the  circumfercnti.vl  bracing  of  (hat  part  of  (he  rotor  winding  which 
is  extenial  to  the  core  must  Im?  ftvced.  In  the  case  of  four-jwle 
maclunes  having  only  three  heavy  coils  ytor  |X)le  of  less  than  1K>  deg. 
pitch  no  verj-  special  means  are  needed.  In  the  case,  however,  of 
(wo-jjole  machines  where  the  coil-span  is  twice  as  great,  and  where 
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we  have  of  necessity  more  coils  per  pole,  involving  a  greater  length  of 
straight  extension  from  the  slot,  it  is  important  effectively  to  brace 
the  windings.  Fig.  3  illustrates  the  system  of  blocking  adopted  for  a 
21,000  k.v.a.  two-pole  machine  in  which  a  light  built-up  steel  driving 
horn  is  located  on  the  interpole  centre  line  of  the  rotor,  being  firmly 
attached  to  the  shaft  by  heavy  chrome-nickel  steel  bolts.  The  shaft 
diameter  at  this  place  is  but  little  smaller  than  the  inside  diameter 
of  the  coils,  so  that  a  very  effective  stay  is  obtained.  With  this  pro- 
vision made  for  the  coils  of  largest  span  it  merely  becomes  neces- 
sary to  block  the  succeeding  coils  from  these  and  from  one  another. 

Stator  Construction. — We  have  so  far  dwelt  upon  the  difficulties 
of  rotor  construction,  inasmuch  as  these  were  felt  to  be,  perhaps,  the 
hardest  of  solution.  The  electrical  conditions  to  be  met  in  the  stator 
are  by  no  means  easily  provided  for  ;  some  of  them  will  be  briefly 
touched  upon.  Reference  has  already  been  made  to  the  high  air-gap 
inductions  and  the  severe  way  in  which  the  annulus  of  stator  material 
in  the  neighbourhood  of  the  slots  must  be  worked.  The  compara- 
tively small  air-gap  and  considerable  length  of  the  machine  forbid 
the  use  of  radially-disposed  stator  vents  receiving  their  entire  air 
supply  from  the  air-gap.  Some  system  of  axial  ventilation  is  prac- 
tically imperative,  and  in  these  machines  very  complete  axial  ven- 
tilation is  provided.  The  provision  for  the  air  supply  is  particularly 
liberal  immediately  behind  the  teeth  ;  in  fact,  behind  each  slot  are 
arranged  three  oval  ventilating  openings,  with  only  a  narrow  strip 
of  pmiching  separating  them  from  one  another  and  from  the  slot ; 
in  this  way  the  amount  of  core  cooling  surface  is  properly  propor- 
tioned to  the  cross-sectional  area  of  the  air  vent. 

On  account  of  the  length  of  these  machines  the  cooling  air  is 
admitted  at  each  end  of  the  stator  and  discharged  at  the  centre, 
avoiding  the  considerable  difference  of  air  temperature  between  inlet 
and  outlet  involved  when  the  air  is  passed  along  the  entire  length  of 
the  machme.  The  total  volume  of  cooling  air  required  by  such  a 
machine  is  in  the  neighbourhood  of  60,000  cubic  ft.  per  minute,  and 
in  order  to  accommodate  these  volumes  a  large  central  opening  is 
necessary.     This  could  be  provided  in  the  form  of  a  number  of  vent 


Fig.  2. 

ducts,  but  a  large  amount  of  resistance  to  the  air  flow  would  be 
occasioned  by  so  much  breaking  up  of  the  continuity  of  the  axial 
air  passage.  It  becorhes  desirable,  therefore,  to  attempt  the  equiva- 
lent of  a  single  central  opening.  This  provision  must  be  made  in 
two  ways  :  First,  by  properly  proportioning  the  flux  per  inch  of  core 
immediately  next  to  the  vent ;  and,  second,  by  taking  care  of  the 
large  stray  flux  leaving  the  rotor  from  this  vent  zone.  The  stray  flux 
can  be  taken  care  of  by  placing  a  couple  of  packets  of  punchings  in 
the  centre  of  the  vent  with  the  teeth  cut  back  somewhat,  the  thick- 
ness of  the  packet  being  properly  proportioned  with  respect  to  the 
increased  air-gap  of  tliis  part  of  the  core,  so  that  each  packet  will 
carry  a  correct  amomit  of  flux.  The  conditions  at  the  end  of  each 
half  of  the  core  can  similarly  be  taken  care  of  by  cutting  back  the 
teeth  in  steps,  so  that  the  air-gap  is  graded  here  to  allow  for  the 
fringing  effect  from  the  rotor. 

External  Short-circuits. — One  of  the  great  difficulties  anticipated 
from  the  start  in  the  case  of  these  large  machines  was  the  conditions 
arising  in  the  case  of  a  feeder  short-circuit  or  its  equivalent,  and  much 
discussion  has  arisen  with  regard  to  the  advisability  of  using  large 
reactance  coils  between  the  generators  and  their  'bus  bars.  Wliile 
a  certain  amount  of  external  reactance  has  its  use  in  some  cases,  it  has 
been  felt  by  some  of  us  that  these  large  machines  should  in  any  case 
be  so  built  that  they  could  be  "dead  short-circuited"  at  their  ter- 
minals when  running  excited  and  giving  full  voltage.  While  this 
should  be  no  excuse  for  slackening  the  precautions  taken  in  the  rest 
of  the  system  to  avoid  serious  short-circuits,  and  while  repeated 
short-circuits  at  the  terminals  should  not  be  countenanced,  it  did 
not  appear  mireasonable  that  a  purchaser  should  desire  to  see  his 
machine  short-circuited  in  this  way  on  the  test  floor  or  after  erection. 
The  author  has  referred  elsewhere*  to  some  of  the  characteristics 

*  A.  B.  Field,  "  Operating  Characteristics  of  Large  Turbo-generators,'' 
"  Transactions "  of  the  American  Institute  of  Electrical  Engineers, 
Vol.  XXXI.,  p.  1645,  1012. 


of  recent  large  machines  in  this  respect,  and  ha«  drawn  att^-ntion  to 
the  fact  that  where  these  units  are  rerj[uired  it  is  seldom  of  imiXirtanro 
to  have  a  close  inherent  regulation — rather  the  contrarj*.  A  pof>r 
regulation  and  a  comparatively  low  ratio  is  dfsirabie  Jjetw«*n  the 
excitation  required  for  full  voltage  at  no  load,  anrl  that  required  for 
full-load  current  on  short-circuit. 

In  the  Paper  referred  to  above  the  author  indicate*]  in  a  rough. 
practical  way  a  picture  of  the  conditioas  occurring  with  regard  to 
stator  and  rotor  flux  on  a  short-circuit,  and  it  baa  sinc-e  been  ijomibk- 
to  obtain  some  confirmation  from  oscillograph  teHts  on  certain  of 
these  large  generators. 

An  appreciation  of  the  general  nature  of  the  distortioni;  arising 
on  short-circuit  is  of  some  importance,  indicating  '  "  ^ 

the  great  gain  that  may  be  expected  by  providing  .      *m 

this  point  of  view,  an  increased  air-gap — that  is  to  say.  by  increasing 
the  physical  distance  between  the  stator  copper  and  such  part  of  the 
rotor  (generally  very  near  to  the  surface)  as  is  effective  m  carrj'ing 
large  currents.  The  author  does  not  believe  that  there  Is  much  to  be 
gained  by  the  presence  of  magnetic  material  in  the  interspace 
between  the  windings.  For  instance,  a  partial  closing  of  the  stator 
slots  by  overhanging  tooth  tips  would  not  be  of  appreciable  benefit 
under  short-circuit  conditions.  The  chief  requirement  is  more  space. 
In  the  machine  mentioned  this  increased  space  is  obtained  by  a 
device  which  became  necessary  owing  to  entirely  different  relatione  ; 
it  is  obtained  by  the  use  of  the  laminated  magnetic  slot  wedge 
described  below.  The  results  of  short-circuit  tests  on  a  20,000  Icv.a 
machine  with  this  construction  showed  by  oscillograph  tests  how 
effectively  the  maximum  short-circuit  current  had  been  kept  down. 
The  maximum  possible  short-circuit  current  found  at  full  voltage 
amounted  in  this  machine  to  only  about  14  times  the  maximum  of 
the  full-load  current  wave. 


Fig.  3. 

Stator-coil  Bracing. — As  regards  protecting  the  part  of  the  winding 
external  to  the  core,  the  means  adopted  in  this  case  are  believed  to 
be  more  substantial  than  ever  before  used.  Bracing  is  effected  by 
means  of  bronze  herring-bone  castings  placed  between  the  two  layers 
of  the  end-comiection  wind'ng,  the  casting  having  fins  projecting 
between  the  coils  on  each  side  of  it,  thus  locking  the  two  layers 
together  and  entirely  providing  for  any  tendency  of  the  one  layer  of 
winding  to  shear  relatively  to  the  other.  Li  fact,  we  have  at  ever\-  jne 
of  the  16  metal  supporting  brackets  practically  slot  conditions 
reproduced. 

Rotor  Surface  Losses. — It  has  seldom  been  the  case  in  the  past  in 
turbo-generator  work  that  with  reasonable  design  it  has  been  neces- 
sary to  pay  much  attention  to  the  qustion  of  rotor-face  losses  occa- 
sioned by 'the  open  stator  slots.  With  reasonable  stator  slots  the 
air-gap  has  been  generally  ample,  even  in  spite  of  the  very  great 
peripheral  speed  of  the  rotor.  In  the  present  c;ise,  however,  with  an 
air-gap  of  only  about  1  in.  radially  and  with  the  very  high  air-gap 
inductions  involved,  great  caution  was  needed,  li  hapixnuxl  that, 
in  the  first  few  machines  concerned,  the  stator  voltages  were  suffi- 
ciently low  to  enable  a  cautious  compromise  to  be  adiwted,  with  a 
size  of  slot  that  dirt  not  appear  in  involve  too  great  risks,  such  slot, 
however,  being  smaller  than  is  desirable  from  au  electnoiU  pomt  of 
view.  However,  some  ordei-s  having  been  taken  for  machines  of 
high  voltage  (such  as  13,200  volts),  it  was  obviously  necoss;ir>-  to 
discard  compromise  and  devise  a  means  of  using  a  large  stator  s.ot 
without  serious  rotor  loss.  In  this  connection  it  may  be  pomted  out 
that,  while  for  low  peripheral  speeils  and  machines  of  the  type 
common  in  engine  and  waterwiieel  practice  we  liave  sutficient  data 
to  determine  fairiy  well  what  wiU  be  a  harmful  configuration  of  slot, 
air 
gener; 


ir-gap,  air-gap  induction,  &c..  we  have  not  got  these  data  for  turbo 
enerator  conditions.     According  to  Mr.  F.   W.  Carter,*  a  figun 


*  "  Air-gap    Induction," 
XXXVIII.,  p.  884,  1901. 


figure 
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involving  the  following  factors  should  be  some  criterion  of  the  amount 
of  loss  per  square  inch  :  A  factor  depending  upon  the  ratio  of  slot 
to  gap,  which  can  be  most  easily  obtained  from  a  cur\-e  ;  the  square 
of  the  ratio  of  the  rotor  ampere-tums  for  the  gap  to  the  gap  length  ; 
the  perphieral  speed  of  the  rotor  to  the  loth  power;  and,  finally, 
the  square  root  of  the  slot  pitch.  The  other  quantities  involved  may 
generally  be  considered  constant  from  one  machine  to  another. 

Another  group  of  investigators,*  having  carried  out  experimental 
researches  on  the  jxjie  face  due  to  open  slots,  give  the  factors  involved 
as  follows  :  Air-gap  density  to  index  2-5  ;  peripheral  speed  to  index 
l-oo  ;  ratio  of  slot  width  to  air-gap  to  index  1-88  ;  square  root  of 
slot  pitch.  This  differs  from  the  previous  one  chiefly  in  the  way  in 
which  it  involves  the  ratio  of  slot  to  gap. 

This  criterion  may  be  valuable  for  sjjeeds  and  conditions  in  the 
neighbourhood  of  those  corresjxjnding  to  the  exjicrimental  researches, 
but  again  it  cannot  be  applied  to  turbo-generator  conditions  on  a 
comparative  basis.  Also,  comparing  one  turbo-generator  witii 
another,  the  relative  merits  on  the  basis  of  this  criterion  will  Ije  quite 
different  from  those  on  the  Carter  basis.  There  is,  in  fact,  room  for 
further  experimental  investigation  on  this  matter  at  the  actual  high 
j)eripheral  speeds,  great  air-gap  inductions  and  other  relative  pro- 
jiortions  involved  in  recent  turbo  practice. 

Tests  were  made  on  the  comjjietion  of  the  first  machines,  in  which, 
as  mentioned  above,  a  compromise  width  of  stator  slot  was  used,  this 
width  being  considered  to  the  best  of  our  knowledge  to  be  just  on  the 
jiiargin  of  safety.  These  tests  indicated  that  we  were  not  far  off  in 
our  judgment,  and  while  we  had  commenced  to  incur  some  little  rotor 
losses,  which  would  have  lieen  serious  had  the  slots  been  larger,  it 
was  not  necessary  to  u.se  the  semi-magnetic  wedges  that  had  been 
j)repared  as  a  precautionary  measure  for  these  slots.  For  the 
l3,2W-volt  machines  a  built-up  magnetic  slot  wedge  h.id  heon 
flevised,  consisting  of  a  group  of  punchings  as.sembled  between  little 
Hanged  brass  end  plates  in  sections  of  about  3  in.  in  length.  The.se 
wedges  had  a  very  light  magnetic  inaterial  bridging  the  slot  and  a 
large  clear  vent  space  through  the  centre.     The  wedge  was  put  in 
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place  in  the  slot,  and  a  small  lil)n'  wedge  of  i-ect angular  section  driven 
between  it  and  the  coil.  Fig.  4  shows  the  laminat<^><i  wedge  an<l  the 
parts  from  which  it  is  as.sembled.  This  device,  which  enabled  us  to 
u.se  with  a  1  in.  air-gap  a  stator  .slot  1-62  in.  wide  and  a  suitably 
proportioned  stator  coil,  .saved  the  situation. 

The  ])roiilcm  of  devising  a  stator  conductor  of  the  size  retjuire<l. 
an«l  with  the  eddy-curn-nt  losses  kept  down  to  a  snflicicntly  small 
value,  is  not  an  easy  one.  With  the  prote<'tion  afTonhnl  against 
external  flux  by  means  of  the  magnetic  wedge  there  is  no  gn-at 
objection  to  using  a  .strip  alM)ut  \  in.  wide  acro.ss  the  slot,  .ind  the 
condjictor  can  be  Iniilt  up  of  a  nunilK-r  of  such  strijw  in  ]Mirallel.  It 
is  usually  sufTicient  with  such  a  winding  to  have  the  Htri|i8  insulated 
from  one  )U)(itlnT.  jind  arraigcd  so  that  at  tlu'  end  <if  the  coil  the 
(onductor  is  turned  over  in  such  a  way  that  the  strand  which  iji  the 
one  slot  is  nearest  to  the  air-gnp  takes  a  position  nenresl  to  (he 
bottom  of  (he  slot  when  it  occurs  in  the  other  half  of  thi"  I'ojl.  It  can 
easily  b(>  shown  to  what  extent  this  trans|Mtsitioii  will  avoid  e<ldy- 
current  losses,  and  that  in  the  ease  of  thej|)n»s«'nl  ninchine,  where  (he 
fofal  depth  of  the  strands  of  each  conductor  amountM  to  l-i.'iin.. 
(luTc  being  (wo  such  conductors  in  the  depth  of  tin-  slot,  and  where 
the  active  length  of  the  conductor  is  a  large  prn-entAge  of  the  length 
of  (he  (iH-n,  (his  dis|)ositioji  is  no(  suflicicn(  (o  bring  ilown  (he  loss  (o  a 
reasonable  figure.  It  then-fon"  Im-couics  nc<  cxmiry  (o  um'  a  slightly 
more  co:nplica(ed  eonnec(ion  at  the  end  «»f  (ho  coil,  (he  eoils  Iteing 
coiniec(ed  (ogcdier  s(rand  by  strand  or  in  gmtijvi  of  H(rands  in  such  a 
way  that  (Iumc  is  a  nion*  (hon)Ugh  (rans|K»si(ioi:  of  (ho  hxadou  of  (he 
strands  in  (he  slo(.  KfTecfively  wt  obtain  (he  muH  of  a  much 
sTnnller  con<luctor  with  a  several  cinMiit  winding,  rxcrpt  (ha(  (his 
is  so  arranged  that  (lu-i-e  is  but  an  insignilican(  volt.ige  l>e(wern  (he 
several  parallel  conductors.  a\oi(ling  (he  loss  of  sivnx-  (ha(  would  U* 
entailed  were  we  to  use  a  nniltiple-cirtuit  winding  and  in'<ula(e  (he 
con»luc(ors  acconlingly.     In  view  of  the  (nmsidenible  length  of  (he 

♦  C.  A.  Adams.  A.  C.  I.flnior.  C.  C.  Pbpe  and  V.  O.  Schooley.  "  Pnlr  (aco 
1.OBS0S."  '■  Transuctions  '  of  the  American  Ini«(itH(o  of  Klectrical  Engi- 
neers. Vol.  xwill  ,  n   \\:r.\   pwi'v 


machine  and  the  somewhat  severei  conditionsobtaining  at  the  centre 
than  near  the  ends,  and  also  the  smaller  facility  than  usual  for  end- 
wise conduction  of  heat  along  the  copjjer,  it  was  considered  desiraHe 
to  use  a  stator  insulation  as  nearly  fireproof  as  possible,  merely  as  a^ 
prec-autionary  measure.  For  this  purpose  mica  wrapi^ers  were 
applied  bv  machine  to  the  coil,  gi^■ing  an  exceedingly  solid  insulation, 
having  some  70  or  80  per  cent,  of  solid  mica. 

Considerations  such  as  the  above,  however,  bring  home  forcibly 
the  fact  that  the  difficulties  that  we  are  encountering  are  largely 
connected  with  the  size  of  the  conductor  that  we  have  to  u.se,  and 
that  increasing  the  copjjer  section  to  relieve  the  temperature  con- 
ditions tends  to  introduce  troubles  as  fast  as  we  cure  them.  ^For 
instance,  were  it  possible  to  use.  say.  a  fused  silica  tube  for  stator 
insulation,  we  could  immediately  cut  down  the  size  of  the  slot  copper,, 
at  the  same  time  overcoming  much  of  our  eddj'-current  trouble  ; 
and  we  should  have  no  rea.son  to  be  alarmed  even  should  the'central 
part  of  the  active  length  of  the  conductor  occivsionally  reach  very 
high  temperatures.  Some  of  the  characteristics  of  fused  silica,  and 
the  recent  rapid  commercial  development  of  this  material,  are  pro- 
mising as  far  as  they  go,  but  many  obstacles  to  its  use  for  this  purpose 
remain. 


THE  ESTIMATION  OF  THE  DISPERSION  COEFFICIENr 
OF  THREE-PHASE  INDUCTION  MOTORS  AND  ITS 
APPLICATION  TO  THEIR  DESIGN. 

BY  E.  A.  BIEDERMAXX,  B.SC,  A.M.I.E.E. 

[Continued  from  page  207.) 

Suminary. — Part  I.  of  this  Paper  deals  with  a  method  of  calculating 

the  dispersion  coefficient  of  a  three-phase  induction  motor.     It  is  divided 

into  five  sections.     The  first  section  .shows  how  the  dispersion  coefficient 

may  conveniently  he  separated  into  three  components,  termed  the  main, 

peripheral  and  flank  dispersions,  and  how  these  components 

may  f>e  expressed   in   terms   of   the  coefficients  of   self  and 

mutual  induction  of  the  stator  and  rotor  windings.     Sections 

2,3  and  4  are  devoted  to  the  calculation  respectively  of  these 

three  components  in  terms  of  the  dimensions  of  the  machine. 

particular  attention  being  given  to  the  comjionent  termed  the 

main  dispersion.     In  section  5  comparisons  are  made  of  the 

dispersion  coefficients,   calculated    in  the  manner  described, 

with  those  obtained  experimentally. 

In  Part  II.  the  results  obtained  in  Part  I.  are  applied  to 

the  (juestion  of  the  design  of  a  motor  from  the  point  of  \-iew 

of  obtaining  a  minimum  dispersion  coefficient.     It   is  showr* 

that    for  this    jiurpose    a    small  slot    pitch    is    as    important 

as   a  small  air-gap,    and    a    method    of   design    is   outlined, 

Ix'ginning   with   the  slot  and   resulting   in   fixing  the  diameter  of  the 

machine.     It  is  then  disou.ssed  to  what  extent  the  dispersion  coefficient 

is  likely  to  Ik-  increased  if  this  diameter  is  departed  from. 


Ca.sc  (if  W'are-woiiud  Rotor. — It  is  rea.soriable  to  assume  that, 
if  we  go  a  st^'p  further,  and  suppose  that  the  miml)er  of  rotor 
slots  per  pole  is  no  lon<irr  a  whole  muulVer,  the  general  formula 
will  still  hold  good  provided  all  slots  are  equally  wound,  and  the 
(•ondu(  tors  jkt  pole  of  each  phase  are  concentrated  as  nmch  as 
jw.ssihle,  so  that  hut  little  overlapping  occurs  between  the  con- 
ductors oi  different  phases. 

Now  this  is  ])ractically  the  case  of  a  wave-winding  in  the  form 
generally  a])plied  to  the  rotors  of  induction  motors,  where,  in 
f»rder  to  avoid  excessive  leakage,  special  connections  are 
arranged  so  that  the  conductors  per  pole  of  any  one  phase  onlv 
occupy  a]>proximat<^ly  one-third  of  a  pole-pitch  instead  of  twc- 
thirdp.  as  they  wouhl  do  in  the  tinnKKlified  wave-windinsi.  It 
is  assumed  (ha(  (lir.  winding  steps  are  equal,  so  that  each  st^'p 
is  very  nearly  equal  to  a  pole-pitch  (reckoned  in  conductors). 

In  this  cH,sc  the  ii>crease  of  leakage  which  is  caused  hv  anv 
small  variation  <»f  winding  step  from  an  exact  pole-pitch  must 
K  relatively  ,sn>all. 

On  these  general  grounds  it  may  reasonably  1h»  concluded 
that  the  fornmla  ff.r  <r,„^„  may  l>e  employed  in  the  case  of 
wave-wound  rotors  as  well  as  for  tho.se  with  the  hemitiopic 
form  of  winding.  No  rigid  i)roof  is  attempted.  Wcausc  when 
the  numl>cr  of  .slots  per  pole  is  not  a  whole  one,  the  simple 
formula  {t~2x)  for  the  linkage  Wtween  two  coils  no  longer 
applies,  and  the  treatment  on  tJie  lines  descril>ed  in  tl-.e  ]»revions 
pages  would  Im  come  too  cumbersome. 

I^'fore  coni'luding  this  section  on  (he  main  disjx'rsion  we 
shall  considi  r  il,.  leakage  when  two  alt<»rnative  methods  of 
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winding  the  rotor  in  hemitropic  )nanner  are  employed,  the 
number  of  rotor  slots  per  pole  being  a  whole  number,  not  a 
multiple  of  3. 

First  Alternative  MetJiod. — The  same  case  as  before  will  be 
used  as  an  example,  namely  S,  =  12,  80  =  16. 

In  this  winding,  which  is  represented  in  Fig.  13,  no  slot  con- 
tains conductors  of  more  than  one  phase,  but  in  order  to  effect 


\m 


^JTJ 


F1G.U3. — Case  of  16  Rotoe  Slots  per  Pole.     Second  Method  of 
'  Winding. 

this  all  slots  do  not  contain  the  same  number  of  conductors, 
since  these  are  arranged  in  6  slots  per  pole  for  p?iase  1  and  in  5 
slots  per  pole  for  phases  2  and  3.  The  number  of  conductors 
per  phase  being,  of  course,  the  same  for  each  phase,  it  follows 
that  the  slots  of  phase  I  have  only  five  conductors  to  every  six 
in  a  slot  of  phases  2  and  3;     It  is  unnecessary  to  go  into  the 


Fig.  14. — Case  or  16  Rotor  Slots  per  Pole.      Third  Method  of 

Winding. 

details  of  the  calculation,  which  is  made  in  exactly  the  same 
way  as  for  the  previous  cases. 


We  obtain 


■720' 


^.2  = 


/5 


'rs" 


70 

720 
824-4216 

720~ 
8244216 

720 


806-2811 


720 


For  position  of  minimum  o-^ — 

792-9257         ^,        777-9340 


A.u=^ 


Pino  — 


720 
808-6710 


■'W2 


720 


,.    _810-0000 

P,n3-  -y20 


luiiii 


p  mi 

J 


•720 

814-6035 

720 

818-4282 


^2 


720 
2 


^,n  = 


803-7604 


720 


f^m) 


W^^^^r) 


=0-0108. 


For  position  of  maximum  o" 


A«i= 


/? 


790-2479 

720 
804-5330 


P  »»i^ 


W2 


720 
804-5330 


720 


P  mz  — 
P  >n3  = 


787-54711 

720 
787-5471 

720 

823-5898 


An  = 


799-6663 


720 


720 
•••  cri„„,  =0-0210. 

•••   0-j,ne„„  =0-0159. 

Second  Alternative  Method. — The  same  example  is  taken. 
One  slot  per  pole  is  left  unwound,  so  that  each  phase  has  the 
same  number  of  slots  per  pole  though  the  coils  of  the  different 


phases  are  not  quite  evenly  distributed  round  the  periphery  of 
the  rotor.     The  arrangement  is  indicated  in  Fig.  14. 
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Comparison  of  the  Three  Methods  of  Winding. — In  Table  IV. 
the  three  methods  of  winding  are  compared. 

Table  IV. — Comparisonof  <r^  for  the  Three  Different  Methods  of  Winding. 


Description  of  winding. 


ffiHiin.  1  (Timax.    <rimean. 


Istmethod  j  All  slots  fulh' wound 0-0090 

2nd  method  Some  slots  partially  wound 0-0108 

3rd  methodi  Some  slots  left  unwound 00133 


00186  0-0138 
0-0210  0-0159 
0-0255   I  0-0194 


From  this  comparison  we  see  that  the  second  method  of 
winding  increases  the  value  of  o-i,„e„„  obtained  \vith  tlie  first 
method  by  about  17  per  cent.,  while  the  thii-d  method  increases 
it  by  more  than  40  per  cent.  On  the  other  hand,  of  course,  the 
first  method  possesses  the  disadvantage  of  having  conductors 
of  different  phases  in  the  samb  slots.  This,  however,  occurs  in 
all  wave  windings. 

Case  of  Squirrel-cage  Rotor. — There  still  remains  the  squirrel- 
cage  t}^e  of  rotor.  In  this  case  there  may  be  any  number 
(whole  or  fractional)  of  slots  per  pole.  Moreover,  the  sqoirrel- 
cage  winding  differs  from  all  forms  of  wound  rotor  in  that 
there  are  as  many  phases  as  there  are  slots  per  pair  of  polevs. 
No  attempt  will  be  made  here  to  develop  a  separate  theory*  to 
deal  Avith  this  case.  It  will  be  assumed  that  the  general  for- 
mula for  the  mean  value  of  a-^  gives,  iu  this  case  also,  results  of 
sufficient  accuracy  for  the  purposes  of  this  article. 

Section  III. 

Peripheral  Dispersion. — Unlike  the  main  dispersion,  which 
is  due  to  the  main  flux  linking  rather  more  effectively  with  the 
exciting  than  with  the  excited  winding,  peripheral  dispersion 
is  the  result  of  actual  leakage  fluxes.  These  fluxes  are,  first. 
those  composed  of  magnetic  lines  which  pass  across  stator 
slots,  and  so  do  not  link  with  any  rotor  coils,  and,  secondly, 
those  composed  of  similar  lines  in  the  rotor  which  link  with 
none  of  the  stator  coils. 

The  general  distribution  of  these  leakage  lines  is  shown  in 
Fig.  15  which  represents  the  case  of  a  motor  having  three  semi- 
enclosed  slots  per  pole  per  phase.  This  leakage  may  con- 
veniently be  separated  into  two  parts — namely,  those  lines 
which  pass  across  from  side  to  side  of  the  slots,  and  those  whicii 
cross  tlxe  tops  of  the  slots  from  one  overhanging  tooth  edge  to 
the  next. 

Now,  the  reluctance  of  that  part  of  the  leakage  paths  which 
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lies  in  the  iron  is  negligible  compared  with  that  of  the  part  in 
air.  Consequently  the  total  reluctance  is  proportional  to  the 
number  of  slots  per  pole  per  phase.  The  number  of  turns  with 
which  the  lines  link  is,  however,  also  proportional  to  the  num- 
ber of  slots  per  pole  per  phase.  It  follows  that  the  magnitude 
of  the  leakage  flux  is  independent  of  the  number  of  slots,  so 


J'k;.  1.5. — Dlstkibutiox  of  .Slot  Leakage  Likes. 

tliat  in  determining  this  flux  it  will  only  be  necessary  to  con- 
sider one  slot. 

Slot  Permeance. — Referring  to  Fig.  16,  if  we  suppose  the  slot 
contains  a  number  of  conductors  n,  then  lines  which  pass  across 
the  slot  at  ah  will  link  with  only  nx!h  conductors,  h  Wing  the 
depth  of  the  slot.  If  h  denote  the  width  of  the  slot,  then  the 
flux  due  to  1  ampere  which  cros.scs  the  slot  in  the  strip  ah  of 
width  dx,  per  cm.  axial  length  of  slot,  is 

4:t  X     dx 

Oh''  h' 

and  the  magnetic  linkage  of  this  flux  (with  the  conductors  in 
this  slot  alone)  is 

^T/x  \^ dx 

M')  ~b- 

The  total  magnetic  linkage  (again  only  with  the  conductors 
in  the  ouc  slot)  ])cr  cm.  length  of 
.slot,  due  to   that  part  of    the    flux 
which  pas.ses  from  side  to  side  of  the 
slot,  is,  therefore, 

Now  the  pfrnieance  of  the  slot  per 

cm.  length  (excluding  still  tlie  slit 

between  the  teeth)  is  h/b,  so  that  if 

nJl  th(-   leakiig*'    paths    across    the 

slots  linked  with  all  the  conductors 

in  the   slot   the  total  flu.x  jM-r  cm. 

4.T  h 
length  would  be         .  n,  and  the  total 
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Sl.OT  t'KItMKAN(  K. 


linkage 


^77  h 


»*.     Thus,  the  actual    linkage    i>    only  one-third 


what  it  would  be  if  the  whole  of  the  leakage  paths  across  the 
slot  were  subjict  t«)  the  nuignctoniotive  fore*-  of  the  currents  in 
all  the  conductors  in  the  ."lot.  This  part  of  the  slot,  tlu  refore, 
may  be  said  to  have  on  effective  permeance  of  Ihfh  pi-r  cm. 
length. 

In  addition  to  the  leakage  flux  (alculut<«d  above  there  is  that 
which  passes  across  the  plit  in  the  top  of  the  slot.  TIk-  per- 
meance of  this  ])art  ])er  cm.  axial  h-nglh  is  c/i*.  when*  e  in  the 
thickness  of  the  overhaniring  to(»th  edgr,  and  v  tli*'  width  o^  the 
slit.  This  ])art  of  the  leakage  flux  links  with  all  tin-  condu<tors 
in  the  slot — it  is  all  ofTective.  The  n-sultAiit  efTectivc  per- 
meance of  the  slot  per  unit  axial  length  is,  therefore, 

r  will  l)e  referred  to  .'^imply  as  the  slot  permeance. 

Pen)iea)iec  of  Main  Magnetic  Circuit. —  In  the  complet<'  mag- 
netic circuit  the  main  flux  crosses  the  air-gap  twice.  If  therv 
woiv  no  slot  o|>enings,  luir  verv  thin  iron  slot  bridges,  the  air- 
ga]>  rrbielance  i>er  cm.  axial  length  woidd  Ix^  d^  ',  whrre  iS  is  the 
radud  h-ngth  of  air-gap  and  r  (ho  pole-jiitch.     Slot  ojiiMiings 


cause  this  reluctance  to  be  increased  approximately  to  d/ri, 
where  Xi  denotes  the  pole-pitch  reduced  by  the  total  width  of 
slot  openings  per  pole  (mean  of  stator  and  rotor).  The  total 
air-gap  reluctance  per  circuit  is,  therefore,  26/~i.  The  reluc- 
tance of  stator  and  rotor  teeth  and  cores  increases  the  total 
reluctance  of  the  main  circuit  to  k,2dlri,  where  kz  is  equal  to  the 
ratio 

Ampere-turns  per  Circuit 

Ampere-turns  for  Air-gaps 

The  factor  kz  varies  somewhat  with  different  motors,  but  as  a 
mean  value  for  it  we  may  take  1-2. 
Then  permeance  of  main  circuit  (per  cm.  axial  length)=T,/246. 

(To  he  continued.) 


ORGANISING  BRITISH  ENGINEERING  INDUSTRY. 


We  have  received  a  report,  drawn  up  by  the  Special  Com- 
mittee of  the  Engineers'  Club  of  Manchester,  in  which  recom- 
mendations for  organising  British  engineering  industry  are 
submitted.  The.se  are  an  extension  of  and  are  based  upon  the 
recommendations  of  the  sub-committee  appointed  by  the 
Engineers'  Club  to  consider  the  effect  of  the  war  on  the  en- 
gineering industry  (TnK  Electriciax,  Vol.  LXXIV.,  p.  813) 
The  text  of  the  report  is  as  follows  : — 

The  present  is  an  opportune  moment  for  the  whole  engineering  industry 
of  this  country  to  re-organise  and  put  its  house  in  order.  The  develop- 
ment of  our  engineering  export  trade,  in  particular,  has  been  higlily 
unsjilisfactorv  for  some  years,  while  Germany's  rate  of  progress  has  been 
phenomonal.  In  our  opinion,  Germanys  success  has  Ijeen  due  to 
education,  to  co-oix-ration.  and  to  organisation  in  manufacturing  and 
sclHng,  backed  up  by  adequate  financial  support. 

In  Britain,  on  the  other  hand,  education  has  been  unsystematic^ 
organisation  weak,  and  co-oj>eration  between  com]>eting  firms  almost 
non-existent.  The  time  has  come  when  every  British  engineer  must 
realise  that  his  British  competitor  in  some  markets  must  he  his  friend  and 
all}'  in  others.  The  spirit  of  conference  and  co-o])eration  is  needed  to 
leaven  that  British  independence  which,  despite  its  fine  qualities,  has 
hitherto  ham|x'red  combined  action  in  the  interests  of  the  British  engi- 
neering industry  as  a  whole.  We  do  not  advocate  trusts  or  combines 
that  enforce  uniformity  and  stifle  individual  initiative.  But  we  feel  th& 
urgent  need  for  some  voluntary  organisation  of  the  whole  industry,  based 
u]X)n  a  recognition  of  the  interests  common  to  comjieting  firms  and 
common  also  to  employer  and  emplo\-ed  ;  and  we  believe  that,  by 
voluntary  organisation  and  co-ojx'ration,  a  great  deal  can  be  done  to 
improve  manufacturing  i)rocesses.  to  develoj)  foreign  trade,  and  to  secure 
for  t'mploy.cs  l)etter  conditions  of  work  and  a  larger  share  of  the  fruits 
of  their  lalxnirs 

The  capital!  nvosted  in  the  British  engineering  in<lustry  is  estimated 
at  over  .300  millions  sterling.  If  firms  representing  this  huge  sum  would 
co-operate  and  cijuip  themselves  for  a  determined  and  well-orcanised 
etlorf,  there  would  Ijc  no  (juestion  of  their  ability  to  secure  a  larger  pro- 
portion of  the  trade  of  the  world. 

Your  committee  is  convinced  that  advantage  can  best  be  taken  of  the 
jire.>>ent  opi>ortunity  by  the  formation  of  an  association  on  a  non-trading 
and  non-interference-with-prices  Knsis.  This  Association  should  com- 
prise British  miuuifacturing  concerns  in  ail  branches  of  engineering,  aim 
at  the  inrlusion  of  every  such  concern,  have  a  constitution  giving  it  a 
legal  status  framed  on  broad  ]>rincipK-s.  and  jxissess  an  efficient  and 
eniTuctic  management.  .Such  an  Association  woulil  si>eak  with  a  jwwcr- 
ful  collect iv<'  v<iiei«  in  matters  with  which  Parliament  was  concerne<l, 
would  BK-ist.  the  (Jovemment  in  questions  connected  with  industry  and 
connuerie  ;  an<l  would  lv>  entitled  to  repr<>sentation  on  the  (Joverning 
l^odiet.  of  I'niversities  an<l  Terhnieal  Colleges.  Tin-  Association  would 
»"'  any  way  whatever.     It  would  a.»4sist  memliers  equally  and 

wi' '  incti<.n  in  the  obtaining  of  business,  and  would  geueraUy  act 

in  tlio  furthering  of  the  interests  of  the  indu.stry  as  a  whole. 

Amjile  funds  nhouM  Ix*  secure<l  from  mcmlwrs.  mainly  in  the  form  of 
annual  --uliHcripticms.  not  of  uniform  ajuount  but  according  to  .•»  trr-iduated 
scale.     Thu.i  an  niuninl  subscription.  e«|uiva|ent  to  ,V,  of  at.  of 

the  ^lO  millir.ns  eapit.Tl.  would  ]>rovide  an  income  of  i  Tho 

r<inslitiition  of  the  A.ssociation  would  require  carefid  framing.  Meni- 
liorxhip  of  the  A-snociation  should  l»c  restricted  to  approved  Briti.sh 
engincfTing  concernB.  A  laree  majority,  any.  thnn^-fourths  of  tho 
Ijonpficial  ownrrs  of  every  rnn  r  firni.  si  .  '  iMcome  .  '    r. 

shouM  1h>  BmIikIi  >.iil«jei'ts.  ral  mail  "flhe    \  u 

•■h'''!  Ills  of  a  t iioiKiighly  comjietent  In-  ""- 

>'"!  iiy.    under    the   direction   of   a    !■  ,  md 

l^-r  1  elected  t  ouncil. 

1 1..  .  ..  l.piarlors  of  the  As.«ociation  should  be  sit«ialed  in  Ivondon  or 
Mancho-tor.  Branch  offices  mav  lator  be  est«bli<«he<l  at  suitable  centre* 
in  t1  '      '  -^^i  ,  .  -    •      ,    ■       ■  -,.,1 

the   \  'in 

or  i.  intlividtial  reprcj'ontat ives,  who  vnuid  otm  '"O 

eny  i>rni'iire  with  an  intimate  know'' 'i-'  i.fl..,  e- 
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ments.  The  Association's  representatives  should  be  in  close  touch  with 
the  British  Consul,  the  Commercial  Attache,  the  Colonial  Government, 
and  the  British  Chambers  of  Commerce,  and  would  do  propaganda  work 
in  the  interests  of  British  engineering. 

The  work  of  the  Association  should  be  directed  by  the  Council  through 
the  general  manager.  Standing  committees  should  be  appointed  by  or 
elected  from  the  Council,  including  (if  thought  fit)  co-opted  members,  in 
order  to  advise  the  Council  in  regard  to  the  following  departments  of  the 
work,  namely  : — 


I.  General  Purposes. 
II.  Intelligence. 

III.  Production. 

IV.  Inventions  and  Patents. 


V.  Publicity. 
VI.  Finance. 

VII.  Education  and  Research. 
Vlll.Parliamentary. 


Special  Committees  might  also  be  appointed  from  time  to  time  to  deal 
with  temporary  or  special  matters. 

The  functions  of  the  standing  committees  should  include  the  following: — - 

I. — General  Purposes. 

1.  To  bring  pressure  to  bear  upon  railway,  canal  and  shipping  com- 
panies for  the  improvement  of  conditions  and  reduction  of  freights. 

2.  To  appoint  arbitrators,  or  otherwise  settle  disputes  arising  between 
members. 

3.  To  discharge  such  duties  as  may  from  time  to  time  be  assigned  to  it 
by  the  Council. 

II. — Intellioexce. 

1.  To  control  the  Association's  representatives  and  to  collect,  analyse 
and  distribute  (through  the  Publicity  Department)  amongst  members 
the  technical  and  commercial  information  they  obtain. 

2.  To  analyse  consular  reports,  technical  and  commercial  papers  and 
other  published  matter,  and  to  circulate  the  results  amongst  members. 

3.  To  receive  specific  inquiries  for  business  and  to  forward  these  to — 
(«)  Firms  indicated  if  earmarked,  or 

(6)  All  members  concerned  if  not  earmarked. 

4.  To  arrange  conferences  of  members  interested,  to  discuss  general 
policy  and  joint  action  in  connection  with  prospective  business. 

5.  To  recommend  the  Council  and  subject  to  its  sanction  to  send  out 
from  time  to  time  a  commission  to  investigate  matters  of  engineering 
interest  in  various  parts  of  the  world. 

6.  To  recommend  the  Council  to  make  temporary  appointments  from 
time  to  time  of  individuals,  whether  members  or  not,  who  have  special 
information  or  facilities,  to  report  on  particular  fields,  industries,  or 
specific  cases. 

7.  To  give  introductions. 

8.  To  recommend  suitable  agents  and  make  inquiries  of  a  confidential 
character  into  the  standing  of  firms. 

III. — Production. 

1.  To  promote  a  better  feeling  between  manufacturers  to  the  mutual 
good. 

2.  To  raise  the  standard  of  manufacturing  methods  and  organisation, 
and  with  that  object  to  direct  the  attention  of  manufacturers  to  engineer- 
ing developments  and  improvements  in  workshop  practice. 

3.  To  stimulate  manufacturers  to  adopt  a  progressive  and  enterprising 
policy,  both  in  commercial  as  well  as  in  technical  and  manufacturing 
matters. 

4.  To  induce  members  to  experiment  continuously  both  on  their  own 
account  and  with  the  co-operation  of  other  firms  or  outside  institutions 
with  a  view  to  placing  new  or  improved  productions  on  the  market. 

5.  To  encourage  a  keener  study  and  appreciation  of  customers'  re- 
quirements, and  a  greater  readiness  to  satisfy  them^ — 

(a)  By  supplying  goods  somewhat  outside  their  usual  range  of  pro- 
duction. 

{b)  By  issuing  comprehensive  catalogues  (see  "  Publicity  ")  ;  and  by 
sending  abroad  representatives  with  qualifications  such  as  would  be 
given  by  the  training  outlined  under  sec.  VII.,  1-6.  ii. 

(c)  By  fulfilUng  promises  especially  of  delivery. 

6.  To  recommend  members  to  consider  the  advisability  of  marking 
their  goods  "  British  Made." 

IV. — Inventions  and  Patents. 
To  consider  and  make  recommendations  to  the  Parliamentary  Com- 
mittee respecting  questions  of  practice  under,  and  amendments  of  the 
law  relating  to  Patents,  Designs  and  Trade  Marks. 

V. — Publicity. 

1.  To  disseminate  amongst  members  the  information  collected  by  the 
Intelligence  Department. 

2.  To  organise  the  preparation  for  distribution  at  home  and  abroad  of 
printed  information  of  all  kinds  relating  to  the  British  engineering 
industry  for  the  purposes  of  increasing  the  demand  for  British  products, 

3.  To  organise  schemes  for  advertising  by  means  of  exhibitions,  show- 
rooms and  otherwise  at  home  and  abroad. 

4.  To  undertake  the  translation  and  adaptation  of  members'  cata- 
logues for  foreign  markets.     It  is  urged  that  these  catalogues  : 

[a)  Should  be  translated  into  the  language  and  units  of  the  country 
concerned  by  native  engineers  so  as  to  ensure  the  terms  being  technically 
correct  and  the  descriptive  matter  adequate. 

(b)  Should  be  fully  priced  and  coded,  sufficient  data  being  given  to 
enable  purchasers  to  estimate  the  cost  of  goods  delivered  to  their  destina- 
tion. 

VI. — Finance. 
To  secvu-e  and  preserve  a  sound  financial  basis  for  the  association.     To 
make  arrangements  for  the  better  financing  of  the  industry,  both  iu 
manufacture  and  in  relation  to  home  and  foreign  contracts.     To  consider 
recommendations  submitted  by  other  departments. 


VII. — Educatiox  and  Reskarch. 

1.  To  advise  Government  Departments  (Board  of  Education;  Home- 
Office;  Civil  Service  Commission,  &c.)  ;  I.^K:al  Education  Authorities 
and  the  Governing  Bodies  of  Schools,  Colleges  and  L'ni\-er»itie«  in  regard 
to  the  education  of  engineers  of  all  grades  ;  and  to  advi>;c  members  in 
regard  to  the  education  of  their  employees  ;   anfl  in  particular : 

(a)  To  nominate  representatives  of  the  a.s.s<K;iation  to  K«-ve  u- 
Governing  Bodies — fjr  upon  advisory  committw-s  of  thf  Go 
Bodies — of  universities  and  technical  colleges  of  university  rank. 

(/>)  To  advocate : 

i.  Tiie  establishment  of  new  schools  and  colleges  where  requirwl ; 

ii.  The  provision  of  suitable  courses  in  existing  .schfwLs,  colleges  and 
universities,  and  especially  the  provision  in  certain  universities  of  tf^h- 
nical-commercial  courses  which,  when  combined  with  practical  experii-nc»*. 
shall  prepare  future  commercial  representatives  of  engineering  firms  to 
under.stand  their  customers'  interests,  the  conditions  and  language  of  the 
country  in  which  they  trade,  the  merits  and  uses  of  their  gf^ods^  so  that 
they  may  undertake  successfully  the  selling  part  of  engineering  business  ; 

iii.  The  co-ordination  of  all  schools  and  colleges  in  which '■ 
educated  ;   and,  in  order  tiiat  this  co-ordination  may  be  etfi 
system  thus  formed  thoroughly  democratic  ; 

iv.  The  establishment  of  an  adequate  system  of  scholarships  and 
bursaries  so  as  to  .secure  that  no  person,  who,  if  he  passed  through  a 
certain  course,  would  be  needed  and  demanded  to  fill  some  place  in  the 
engineering  industrj^,  should  he  prevented  from  taking  that  course  for 
want  of  a  scholarship  or  maintenance  allowance. 

(c)  To  encourage  members  in  each  area  to  establish,  in  co-operation 
with  the  education  authorities  of  the  district,  a  scheme  ior  the  advance- 
ment of  apprentices  and  to  urge  every  m,cmher  to  provide  at  least  such 
minimum  means  for  encouraging  apprentices  as  are  prescribed  by  the 
scheme  in  force  in  their  district. 

2.  To  encourage  research  in  the  following  among  other  ways  : — 

(«)  By  making  recommendations  to  the  Finance  Committee  in  reirard 
to  money  grants  to  universities,  technical  colleges  of  university  rank,  anfl 
other  institutions. 

(b)  By  moving  the  Parliamentarj'  Committee  to  secure  adequate 
Government  grants  for  purposes  of  industrial  research. 

(c)  By  undertaking,  and  recommending  the  financing  of,  particular 
researches  in  co-operation  with  universities  and  colleges. 

(fl)  By  advising  members  in  regard  to  particular  researches  or  tests 
which  they  may  wish  to  undertake,  or  to  have  undertaken  on  their  behalf, 
in  the  research  or  testing  laboratories  of  some  central  university  o«"  college. 

{e)  By  developing  co-operation  between  engineering  firms  on  the  one 
hand  and  universities  and  technical  colleges  on  the  other  (»(<?  sec.  III.  4) 
so  as  to  establish  such  "Schools  of  Thought"  as  exist  in  the  research 
departments  of  great  continental  and  American  engineering  firms,  but 
cannot  be  fostered  in  the  comparatively  small  establishments  (and 
smaller  research  departments)  of  most  British  engineering  firms. 

VIII. — P.\kliamentaky. 

1.  To  induce  the  Government  to  take  an  active  interest  in  trade  in 
general,  and  engineering  in  particular,  to  bring  pressure  to  bear  on  it,  to 
create  a  Ministry  of  Industry  and  Commerce  (the  permanent  secretary 
of  which  should  be  a  man  of  great  commercial  experience  and  distinction), 
and  to  allocate  to  this  department  the  purely  commercial  matters  now 
handled  by  the  Board  of  Trade. 

2.  To  induce  the  Government  to  re-organise  the  Consular  service  so  as 
to  increase  its  utility  to  British  trade,  and  iu  particular  to  appoint,  as 
commercial  attaches,  men  whc  have  had  a  wide  commercial  training  and 
experience  ;  when  possible  anci  desirable,  to  obtain  the  appointment  of 
engineers  of  recognised  standing  as  advisers  to  the  national  representa- 
tives abroad  ;  wherever  possible  to  appoint  natural-bom  British  sub'ects 
as  Consular  officers,  and  to  make  the  service  a  special  uunlium  for  the 
furtherance  of  British  commercial  interests,  r.n..  by  the  active  dissem- 
ination of  information,  in  the  language  of  the  country,  concerning  British 
industries  and  products. 

3.  To  advise  the  Government  on  engineering  matters  when  called  upon 
to  do  so,  and  to  tender  advice  to  the  Government  on  such  matters  in 
proper  cases. 

4.  To  deal  with  recommendations  from  the  Inventions  and  Patents 
Committee  and  to  take  action  thereon  when  necessary  or  advisable. 

We  have  endeavoured  in  this  report  to  outline  what  we  believe  to  be 
the  best  way  of  advancing  the  interests  of  the  British  en?iaeering  industry. 
The  multiplication  of  organisations  is  undesirable,  and  if  an  existing 
associ;  tion  would  so  modify  its  constitution  and  extend  its  operations 
so  as  to  give  effect  to  our  suggestions,  it  would  be  better  than  to  establish 
a  new  Association. 

The  whole-hearted  support  of  the  industry  and  adequate  financial 
backing  would  ensure  the  success  of  the  proposed  organisation.  The 
objects  for  which  your  committee  have  laboured  will  be  secured  if  every 
British  engineer  approaches  the  matter  in  a  spirit  of  true  patriotism. 

Your  committee,  ther.^forc,  recommends  an  Association  on  the  Unea 
indicated  in  this  report.to  the  serious  consideration  of  the  Engineers"  Club. 

Daniel  Adamson.  Edmund  L.  Hill. 

H.  Allcock.  J-  H.  HosE.iSON. 

W.  T.  Anderson.  ^-  I'-  Morland  Johnson. 

J.  A.  F.  AspiNALL.  George  G.  L.  Preece- 

W.  A.  Bristow.  H.  Derwent  Slmfson. 

J.  M.  Dale.  Eustace  Thomas. 

Edward  W.  Donovan.  W.  Walker. 

J.  C.  Maxwell  Garnett.  H.  T.  Wilkinson, 

Hon.  Sec.  to  Special  Committee. 
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SPECIAL  NOTICE. 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  eflectivrly 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earUer  as  possible.but  not  later  than  WEDNES- 
DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  OfTicial  Announcements,  Auctions  and  "  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


PRO  PATRIA. 

Last  winter  a  series  of  debates  was  held  at  the  Engineeis' 
Club,  of  Manchester,  to  discuss  the  effect  of  the  war  on  the 
enuineerinj;  iiulustrv.  The  first  debate,  entitled  "  That  it  is 
Essential  that  the  Engineer  put  his  House  in  Order,"  led 
to  the  appointment  of  a  sub-committee  to  tabulate  the 
n'sults  of  the  discussions  and  to  consider  what  could  be 
(lone  to  give  effect  to  them.  Subsequently  a  special  com- 
mittee was  api)ointed  to  consider  and  report  upon  the  whole 
matter. 

As  a  result  of  its  deliberations  and  inqviries  the  latter 
committee  is  convinced  that  the  British  engineering  industry 
must  organise  without  delav  to  take  advantage  of  present 
<)l)porl unities  and  to  meet  the  conditions  which  will  follow 
the  termination  of  the  war.  Tiie  committee  finds  that 
all  that  is  needed  to  enable  us  to  reap  the  harvest,  already 
enriched  by  the  blunders  of  <mr  enemies,  is  an  organisati(m 
ihat  embodies  a  broader  and  loftier  view  of  the  responsi- 
l)ilities.  the  opportunities  and  powers  of  our  engineering 
industry.  Sacrifices  of  time,  of  some  small  measure  of 
money,  and  a  few  concessions  from  the  strongly  marked 
individualism  of  our  race,  will  be  recjuired  of  us  l>efore  we 
can  gain  the  full  benefit  of  this  proposed  organisation.  But, 
as  the  committee  points  out.  in  times  when  cau.ses  of  tie- 
mendous  import  are  in  the  balance,  personal  sacrifices  have 
been  and  must  long  continue  to  be  gladly  granted.  In 
submitting  the  proposals  they  have  drafted  the  committee 
doubt  not  that  their  jiroposals  will  be  received  and  carried 
out  in  a  spirit  of  true  patriotism. 

From  the  text  of  the  report  given  elsewhere  it  will  be  seen 
that  the  formation  of  an  association  on  a  non-trading  and 
non-interference-with-prices  basis  is  recommended.  In  the 
«>pinion  of  tin-  committee  this  as.sociation  should  compri.^ie 
British   mamifacturing  enterprises  in  all  branches  of  en- 
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gineering,  should  aim  at  the  inclusion  of  every  such  concern, 
have  a  constitution  giving  it  a  legal  status  framed  on  broad 
principles,  and  possess  an  efficientiind  energetic  management. 
Such  an  association  would  speak  with  a  powerful  collective 
voice  in  matters  with  which  Parliament  might  be  concerned, 
would  assist  the  Government  with  questions  connected  with 
industry  and  commerce,  and  would  be  entitled  to  repre- 
sentation on  the  Governing  Boards  of  Universities  and 
Colleges.  The  association  would  not  trade  in  any  way 
whatever.  It  would  assist  members  equally  and  without 
distinction  in  obtaining  business,  and  would  generally  act  in 
furtherance  of  the  interests  of  the  engineering  industry  as 
a  whole. 

It  is  suggested  that  ample  funds  would  he  forthcoming 
from  members,  mainly  in  the  form  of  annual  subscriptions, 
and  it  is  very  properly  provided  that  such  subscriptions  be 
according  to  a  graduated  scale.  The  capital  invested  in  the 
British  engineering  industry  is  estimated  at  over  300  millions 
sterling,  and  an  annual  subscription  equivalent  to  lo  of  1 
per  cent,  would  yield  an  income  of  £300,000  a  year  for 
carrying  on  the  work  of  the  association. 

The  appointment  of  standing  committees  is  recommended 
in  order  to  advise  in  regard  to  the  following  work,  namely  : 
general  purposes,  intelligence,  production,  inventions  and 
patents,  publicity,  finance,  education  and  research,  and 
Parliamentary  ;  and  to  deal  with  temporary  or  special 
matters  the  appointment  of  other  committees  is  suggested. 
Thus  it  will  be  seen  that  there  would  be  but  little  overlapping 
of  the  work  of  the  proposed  association  and  of  existing  insti- 
tutions and  associations.  If  the  scheme  fructifies  there  will 
doubtless  be  close  co-operation.  We  notice  that  one  of  the 
objects  of  the  association  would  be  to  undertake  the  trans- 
lation and  adaptation  of  members'  catalogues  for  foreign 
markets.  It  is  urged  that  these  catalogues  should  be  trans- 
lated into  the  language  and  units  of  the  country  concerned 
by  native  engineers  so  as  to  ensure  the  terms  being  tech- 
nically correct  and  the  descriptive  matter  adequate,  and 
it  is  further  urged  that  catalogues  should  be  fully  priced  and 
coded  so  as  to  enable  prospective  purchasers  to  estimate 
the  cost  of  goods  delivered  to  their  destination. 

A  perusal  of  the  report  leads  us  to  the  conclusion  that  the 
ground  covered  is  common  to  all  branches  of  industry.  It 
is  characterised  by  the  thoroughness  and  attention  to  detail 
that  one  associates  with  the  work  of  the  Manchester  engi- 
neers. Of  particular  interest  is  the  section  devoted  to 
education  and  research.  To  encourage  the  latter  it  is 
proposed  to  develop  co-operation  between  engineering  firms 
on  the  one  hand  and  engineering  colleges  on  the  other  so  as 
to  establish  such  '*  Schools  of  Thought "  as  exist  in  the 
research  departments  of  great  Continental  and  American 
engineering  firms,  but  which  cannot  be  fostered  in  the  com- 
paratively small  establishments  (and  smaller  research  de- 
partments) of  most  British  engineering  firms.  Particularly 
opportune  is  the  suggestion  that  one  of  the  functions  of  the 

I  Parliamentary  Committee  should  be  to  induce  the  Govern- 
ment to  take  an  active  interest  in  trade  :  i  general,  and 
engineering  in  particular,  to  bring  pressure  to  bear  on  it,. 
to  create  a  Ministry  of  Industry  and  Commerce  with  an 
ieminent  business  man  as  the  head,  and  to  allocate  to  this 
department  the  purely  commercial  matters  now  handled 
,      by  the  Board  of  Trade. 

We  venture  to  think  that  if  an  engineer  asks  himself  the 
question  :  '"  Will  such  an  association  be  of  any  benefit  to 
me  in  my  business  ?  "  his  answer  will  be  in  the  affirmative. 
Equally,  we  are  of  the  opinion  that  shareholders  will  regard 
as  a  profitable  investment  such  annual  outlay  of  ,^o  of  1  per 
cent,  of  their  capital,  provided  that  the  proposed  asso- 
ciation   is    in  a  position  to  supply  information   the   ab- 


sence of  which  has  hamlicapped  their  enterprise  in  the 

past. 

The  Engineers'  Club  is  to  be  congratulated  on  its  fore- 
sight in  electing  a  committee — compo.sed  of  men  of  ripe 
judgment  and  wide  experience— competent  to  deal  in  a 
comprehensive  manner  with  the  difficult  question  of  organ- 
ising British  engineering  industry,  and  to  the  committee 
credit  is  due  for  framing  a  report  which  looks  like  buaine.s.s. 
The  regrettable  feature  is  that  during  the  pa.st  year  our 
engineering  institutions  have  been  busily  engaged  in  dis- 
cussing matters  of  little  importance,  while  the  matters 
which  count  have  been  left  for  a  relatively  small  body  of 
engineers  to  consider.  On  this  account  the  action  of  the 
Manchester  engineers  is  all  the  more  worthy.  Many  of  our 
people  have  yet  to  learn  that  Britain  owes  more  of  her 
prosperity  to  her  engineers  than  to  debates  in  Parliament, 
and  that  she  owes  her  existence  to-day  to  the  efforts  of  her 
engineers  rather  than  to  the  putterings  of  her  politicians. 


REVIEWS. 

[Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  books  published  under  23  Add 
10  per  cent,  for  abroad  or  for  foreign  books.] 


Alternating-Current  Work.    By  W.  Perreit  Maycock.    Pp.  rsiv. 
-f  415.     (London  :   Whittaker  &  Co.)     6s.  net. 

On  the  title  page  it  is  stated  that  this  book  is  an  enlargement 
of  and  an  improvement  upon  a  former  work  by  the  author'on 
"  The  Alternating-current  Circuit  and  Motor,"  and  it  is  called 
an  introductory  book  for  engineers  and  students.  It  was  not 
our  privilege  to  read  the  former  work,  but  the  book  imder 
review  is  carefully  edited,  is  well  got  up,  and  many  of  the 
diagrams  have  a  workmanhke  appearance.  To  those  whose 
knowledge  of  higher  mathematics  does  not  extend  bevond 
simple  arithmetic,  elementary  algebra  and  hazy  notions  of 
trigonometric  functions  the  book  will  appeal.  After  reading 
the  book  a  few  times  such  "  engineers  "  and  "  students  "  will 
be  able  to  talk  ghbly  enough  about  alternating  cm-rents,  but 
there  cannot  be  much  real  hnotvledge  behind. 

In  these  days  of  cheap  education  it  is  largely  a  man's  own 
fault  if,  with  very  httle  outlay  combined  with  pei-severance 
and  grit,  he  is  unable  to  acquire  fair  mathematical  knowledge. 
In  alternating-current  work  such  knowledge  takes  one  a  verv 
long  way.  The  author  states  that  the  calculus  has  not  been 
allowed  to  show  its  fearsome  face  within  the  pages  of  his  book, 
and  remarks  that  the  very  little  trigonometry  he  uses  is  briefs- 
explained.  He  tells  his  readei-s  that  good  mathematical  know- 
ledge is  an  accomplishment  worthy  of  great  respect,  and  con- 
tinues :  "  But  those  who  .  .  .  are  unable  to  rise  to  such 
heights  may  comfort  themselves  with  the  reflection  that  there 
is  plenty  of  room  for  distinction  in  other  ways.  .  .  .  Then 
there  is  the  indispensable  '  commercial  engineer,'  who  often 
does  not  possess  very  special  knowledge  of  either  theory  or 
practice." 

As  a  rule,  it  is  only  to  those  who  do  not  knuow  the  meaning 
of  the  calculus  tliat  the  face  of  the  latter  is  feai-soine.  To  our 
mind  the  author's  indispensable  commercial  engineer  who  doe> 
not  possess  special  knowledge  of  either  theory  or  practice  is 
neither  an  engineer  nor  is  he  indispensable.  There  is  no 
question  that  this  class  of  engineer  can  only  prove  a  source  of 
weakness  to  this  coimtry. 

The  use  of  very  little  trigonometry  in  the  book  shows  it^lf 
thus  :  Writing  on  the  two-wattmeter  method  of  measuring 
power  in  a  three-phase  circuit,  the  author  states  that  it  can  be 
shown  mathematically  that  the  algebraic  sum  of  the  readings 
on  Wj  and  AVg  will  give  the  total  power  under  all  conditions 
of  load,  and  continues  :  "  The  reasons  for  the  above  pro- 
cedure cannot  be  explained  here,  as  this  would  entail  a  certain 
amount  of  trigonometry."     Again,  it  is  stated  that  capacity 
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reactance  =l-r27r/K,  and  in  a  footnote:  "This  expression 
must  be  taken  for  granted." 

The  examples  given  by  the  author  constitute  as  varied  an 
assortment  as  were  ever  bound  together  in  one  volume.  It  is 
unusual  to  find  in  an  introductory  book  a  large  number  of 
•(questions  from  Honours  Papers,  from  A.M.I.E.E.  Papers  and 
so  forth,  and  students  sitting  for  these  examinations  would  do 
Avell  to  remember  that  when  examiners  set  simple  questions 
they  expecb  something  more  than  superficial  answers  to  such 
questions.  As  we  have  said,  the  book  will  interest  those  who 
have  not  the  inclination  to  become  conversant  with  elementary 
mathematical  processes.  Sucli  men,  happily,  grow  less  in 
number  each  year.  A  careful  perusal  of  the  book  has  not 
convinced  us  (and  we  have  endeavoured  to  look  at  the  matter 
from  the  point  of  view  of  the  beginner)  that  the  volume  '"  really 
opens  the  gate  of  the  field  of  what  might  be  termed  alt^-rnating- 
cm-rent  engineering."  The  book  that  does  this  with  ""  very 
little  trigonometry  "  has  yet  to  be  written. 

Grinding  Machinery.  By  James  J.  Guest.  (London  :  Edwin  Arnold.) 
Pp.  xi.  +  444.     J'rice  15s.  not. 

In  this  work  the  author  deals  with  the  subject  of  precision 
grinding,  giving  a  very  original  treatment  of  the  theory  of  the 
subject,  whilst  at  the  same  time  he  approaches  the  practical 
side  of  the  subject  from  the  position  of  a  manufacturer  of 
grinding  machinery. 

Chapter  I.,  on  "  Grinding  and  Manufacturing,"  treats  of 
limits  and  the  relative  merits  of  the  hole  and  shaft  basis  for 
limits,  and  then  goes  on  to  discuss  the  action  of  a  wheel  and  the 
basis  of  accuracy  of  grinding.  Chapter  II.,  "  The  Abrasives 
and  the  Wheel,"  deals  with  the  abrasives  used  and  the  various 
kinds  of  wheels  and  their  suitability  for  different  classes  of 
work.  In  Chapter  III.  on  "  The  Wheel  and  the  Work  "  we 
have  one  of  the  most  original  and  valuable  chapters  in  the  book. 
The  author  first  discusses  the  most  suitable  abrasives  for 
working  on  different  materials.  He  combats  the  idea  tliat 
particles  of  grit  get  eml^edded  in  the  work  being  ground,  com- 
menting on  the  difficulty  of  getting  diamond  dust  into  soft 
steel  laps.  Mr.  Guest  states  that  he  has  failed  to  detect  em- 
l)edded  particles  <>f  grit  cither  by  microsco^)ic  examination  or 
chemical  tests.  The  rest  of  tho  chapter  is  devoted  to  the 
question  of  work  speeds  and  wheel  speeds. 

The  ai;thor  is  opposed  to  the  comrr.only  accopt^nl  vu'w  that 
the  siirtacc  spied  of  tLv  work  in  cyliaarical  grinding  is  inde- 
pendent of  the  diameter  of  the  work.  He  develop?  a  theory 
(»f  the  cutting  action  and  cxpressc.s  it  i'l  a  formula.  If  t'= 
velocity  of  woik  surface,  D  and  d  the  diajieters  of  the  wheel 
and  worl:  respectively  and  t  the  diametrical  reduction  of  the 

cut,  then  if  thv*.  expression  v- .      '     .t  exceeds  a  certain  value 

the  wh 301 'disintegrates  too  rapidly,  and  if  below  another  value- 
the  wheel  glazes.  Mr.  Cuest  also  advocates  the  use  of  a 
finishing  speed  for  the  work  of  from  25  to  75  per  cent,  greater 
than  the  joughing  .speed. 

In  Cha])ter  IV.  wet  and  dry  grinding  are  discusst^l  and 
reference  is  made  to  the  disU»rtion  pnxhiced  by  tiie  latter. 
The  effect  of  distortion  due  to  internal  stresses  is  also  ronsidored. 
In  dealing  with  the  question  of  vil»ration  the  aiitlmr  goes  into 
the  thoory  of  forced  and  Irec  vibrations  and  the  c^oiditiiin.s 
necessary  for  correct  balance.  The  n^st  of  the  chnptvi  is  titken 
up  with  a  descriplion  of  a  universal  grinder  by  lirown  juid 
Sharpe,  as  illustrating  mod<'rn  ]ini<tjre.  Subse<]uent,  «lia])1«'rs 
<leal  with  cxh-rnal  and  intt-rnal  grindiiig  and  (Utt^-r  .shariK'uing. 
being  well  illustrati'd  with  numerous  cXBmplos  of  stnndurd 
machines,  1h(>  author  (Minfinini:  hiiusclf  to  ihosi-  details  which 
are  intercstijig  from  a  grinding  ])()inl  of  view  and  omitting  those 
details  only  interesting  as  mechanisms. 

In  Chapter  XI.  form  grinding  and  griiuUng  by  the  generating 
method  are  described  and  the  a]>i»lication  of  the  latt^or  to  the 
grinding  of  wlu'cl  teeth  is  illustrated. 

]..apping  and  ])olishing  are  discussed  in  Chapter  XII..  and  in 
the  last  chapt^'r  (XIII.)  is  a  description  of  exact  mea.suring 
ajipliances. 

'  An  appendix  gives  numerous  «>xamples  of  grinding  times, 
limits  and  allowances  for  different  classes  of  work,  and  wheel 


and  work  speeds.     The  work  is  well  printed  and  the  illustra- 
tions ^re  well  drawn,  reference  lett-ers  being  extensivelv  u.sed. 

E.  i).  F. 

Micrometers,  Slide  Gauges  and  Calipers  ■•  Their  Construction 
and  Use.  Bv  A.  W.  Marshall  and  G.  Gestry.  (London  :  Per- 
f:ival  .MarshaU"&  Co.)     Pp.  77.     Gd.  net. 

This  is  a  small  treatise  of  77  pages,  the  scope  of  which  is 
indicated  by  the  title.  The  principles  of  the  veniier  and 
micrometer  are  explained  and  the  different  forms  of  calipers 
and  micromet.ers  well  illustrated  and  described.  The  section 
on  micrometers  would  have  been  more  complete,  however,  if 
anl  internal  micrometer  gauge  had  been  shown.  We  can 
recommend  the  book  to  tho.se  anxious  to  get  a  clear  insight 
into  the  working  of  vernier  and  micrometer  gauges.    E.  D.  F. 


MR.  C.  P.  SPARKS'  PRESIDENTIAL  ADDRESS  TO  THE 
INSTITUTION  OF  ELECTRICAL  ENGINEERS.* 


The  last  Presidential  Address  called  attention  to  the  importance 
of  ever}  individual  member  working  "  in  the  best  way  he  can  for  the 
good  of  King  and  Countrj'."  After  15  months  of  war  on  an  unpre- 
cedented scale  the  present  need  is  not  less  urgent,  the  last  recruit  and 
the  la.st  round  of  ammunition  being  the  deciding  factor.  While  the 
bulk  of  our  7,000  members  are  engaged  in  maintaining  the  public 
services  or,  directly  or  indirectly,  in  the  manufacture  of  munitions  of 
war  in  comparative  .safety  our  hearts  go  out  to  the  1,150  members  of 
the  Institution  wlio  are  on  active  service  in  answer  to  the  national 
call.  It  is  the  earnest  desire  of  the  Council  to  take  all  possible  steps 
to  enable  our  organisation  to  be  of  still  further  use  in  the  national 
service. 

Necessity  for  Maxufacturtng  Profit. 

As  one-half  of  my  career  has  been  spent  in  the  manufacture  of 
electric  supply  plant,  and  the  other  half  as  engineer  to  electric  supply 
undertakings,  I  desire  to  say  a  few  words  on  a  subject  of  special 
interest  to  all  sections  of  the  Listitution. 

It  is  sometimes  suggested  that  commercial  matters  should  not  be 
dealt  with  by  engineers,  who  should  confine  tliemselves  to  technical 
questions.  I  disagree  with  this  view,  and  believe  that  the  com- 
mercial engineer  is  just  as  much  a  recognised  member  of  our  pro- 
fession as  a  pure  scientist. 

Now,  as  to  the  acceptance  of  the  lowest  tender,  whether  it  be 
British  or  foreign,  it  must  always  be  remembered  that  the  onus  of 
development  and  the  successful  carrying  out  of  a  contract  is  borne 
by  the  contractor,  and  that  if  a  reasonable  margin  of  profit  is  not 
secured  the  contractor  cannot  in  the  long  run  do  his  duty  by  the 
purcha^sors.  First,  the  contractor  is  crippled,  being  unable  to  make 
provision  for  development,  since  without  profit  new  capital  cannot 
be  attracted  ;  but,  what  is  more  serious,  provision  cannot  be  made 
for  improvements,  without  which  we  cannot  keep  pace  with  our 
world  ctmqK'titors. 

No  industry  luus  suffered  more  from  competition  than  our  own. 
and  the  continued  acceptance  of  the  lowest  tender  in  the  ]>ast  has  so 
limited  the  n'sources  of  certain  sections  of  the  manufacturing  indus- 
try- that  only  a  minority  of  nuunifacturers  have  be^n  able  to  make  a 
rea.'<oni>l)le  return  to  their  shareholders,  and.  owing  to  the  restricted 
profit.s  in  n'cent  years,  inadequate  amount*  have  been  sjient  on 
developing  new  inventions. 

The  national  interest  would  be  better  served  by  encouraging 
privat<'  enterprise  to  develop  invention,  by  allowing  manufacturers 
a  rea»onal)Ie  margin  of  profit,  than  by  securing— for  the  moment 
only—  slight  fr.utional  reductions  in  the  costs  of  public  service  under- 
tAkings  tlir<)\igh  acceptance  of  the  lowest  tender,  which  is  not  always 
ncee.sswriiy  tlic  most  favourable. 

I  projKiso  to  follow  the  exanqilc  of  many  of  your  Pa.st  Presidents 
by  reviewing  the  |K>sition  of  that  section  of  tho  industry  with  which 
I  liave  been  closely  associated. 

Effect  of  Legislation. 
No  imiiistry  ri'ceived  earlier  ri'oognition  by  Parliament  than  ours. 
I  nfort\nial«'ly,  (he  a<l vantages  of  encouraging  private  enterprise 
were  ilisreganled.  In  tlie  case  of  gas  supply,  after  competition  had 
been  tried  over  a  long  }x»riod.  monojK>Iies  were  pranted  to  private 
enterprise  to  supply  givs  over  large  an\»s.  the  jtiice  l>euig  eontmlled 
by  a  sliding  scale  connectuig  the  price  of  gas  antl  dividcnd.s.  This 
method  of  ojxration  has  resulted  in  the  greater  part  of  the  metropohs 
being  s>q)phed  by  two  gas  com|>anies  reprosenting  the  anvUgamation 
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of  19  smaller  undertakings  (the  Gas  Light  &  Coke  Co.  supplying  an 
area  in  and  around  London  of  125  sq.  miles,  from  six  main  stations 
all  supplied  in  bulk  from  the  main  down-river  station  at  Becton,  12 
miles  from  the  centre  of  the  metropolis).  Under  this  method  of 
control,  gas  is  supplied  at  a  low  price,  at  the  same  time  allowing  the 
gas  companies  to  earn  such  dividends  that  there  has  been  little 
difficulty  in  financing  the  undertakings. 

In  spite  of  this  precedent.  Parliament  in  passing  the  Electric 
Lighting  Act  of  1882  decided  that  the  unit  of  area  in  the  case  of  our 
industry  should  be  a  parochial  one.  In  each  area  the  local  authority 
had  the  first  right  to  supply  electricity,  and  could  obtain  without 
difficulty  a  Provisional  Order  giviiig  jjerpetual  rights  ;  but  if  a 
company  wished  to  supply  an  area,  they  could  only  do  so  by  ob- 
taining either  a  licence  for  seven  years  by  consent  of  the  local 
authority,  or,  subject  to  the  approval  of  the  Board  of  Trade,  a  Pro- 
visional Order  for  21  years  with  a  chance  of  renewal  for  seven-year 
I^eriods,  the  undertaking  being  liable  to  purchase  by  the 
local  authority  on  terms  [most  unfavourable  to  the  operating 
company. 

The  Act  of  1888  afforded  some  relief.,  but  another  21  years  had  to 
elapse  before  further  general  legislation  was  secured,  Avhen  the  Act 
•of  1909  gave  substantial  concessions. 

Following  the  Act  of  1888  came  the  Macindin  Inquiry  and  the 
report  of  the  Board  of  Trade,  covering  the  Model  Order,  which  made 
it  clear  that  private  enterprise  was  still  to  be  hampered.  The 
London  County  Council  was  not  made  the  purchasing  authority 
until  1908,  when  the  companies  obtained  the  right  of  association 
under  the  London  Electric  Supply  Act. 

The  main  results  of  the  Marindin  Inquiry  were  :  The  splitting-up 
of  London  among  a  number  of  separate  undertakings,  each  with  one 
or  more  generating  stations,  the  majority  operating  with  low-tension 
continuous  current,  although  it  was  known  that  the  limiting  distance 
for  transmission  from  continuous-current  stations  was  at  that  time 
half-a-mile.  The  more  important  question  of  supplying  London  as 
a  whole  was  disregarded.  The  model  order  issued  after  the  close  of 
the  Marindin  Inquiry  did  not  deal  with  the  question  of  system, 
and  the  difficulty  and  expense  of  change  of  system  was  not 
foreseen. 

Thus  badly  equipped  by  legislation,  the  industry  started  in  1889 
to  engage  in  competition  with  well-established  gas  undertakings 
operating  under  perpetual  jjowers. 

Electricity  Supply  in  the  Metropolis. 

Unfortunately,  owing  to  the  legislation  previously  referred  to  this 
area  has  been  sub-divided  between  so  many  electrical  undertakings 
that  the  question  of  general  supply  cannot  be  considered  from  an 
engineering  point  of  view.  The  present  position  arises  through  a 
series  of  initial  mistakes,  and  future  improvement  is  more  a  matter  of 
adjusting  numerous  municipal  and  other  vested  interests,  than  an 
engineering  question. 

Since  1882  two  names  stand  out  in  special  prominence  in  attempts 
to  rectify  the  position.  The  first  is  that  of  Mr.  S.  Z.  de  Ferranti, 
who  advised  the  group  now  known  as  the  London  Electric  Supply 
Corporation  (Ltd.).  The  second  is  that  of  Mr.  C.  H.  Merz,  whose 
BUI  was  lost  through  Parliamentary  procedure. 

Table  I.  illustrates  the  progress  made  by  the  supply  undertakings 

operating  in  London  and  giving  a  general  supply  apart  from  traction. 

Direct  comparison  of  the  prices  charged  by  the  companies  and  the 

local  authorities  is  not  possible.     The  western  and  central  areas 

where  the  principal  demand  is  for  lighting,  are  supplied  entirely  by 

^the  companies,  and,  although  the  average  rate  for  the  companies 
ippears  to  be  24  per  cent,  higher  than  that  charged  by  the  local 

lauthorities,  a  correct  comparison  can  only  be  made  when  the  relative 
jroportions  of  lighting  and  power  supply  are  known. 

Table  I. — Revenue  from  Sale  of  ElectriciUj. 


In  1894. 

Units  sold. 

Revenue 
from  sale  of 
electricity. 

Average 

revenue  per 

unit  sold. 

Companies  (10)  

13,487,400 

£336,900 
15,930 

5'99d. 

jocal  authority  (1)    

719,500 

5-32d. 

Totals 

14,206,900 

109,113,000 
27,353,200 

£352,830 

£1,630,100 
369,000 

5-96d 

In  1904. 
Companies  (13)  

3-59d. 

-ocal  authorities  (13)    

3-24d. 

Totals 

136,466,200 

211,709,500 
122,733,200 

£1,999,100 

£1,866,900 
875,500 

3-52d 

In  1914. 
Companies  (13) 

212d. 

Local  authorities  (14),ex.  Woolwich 

l-71d. 

Totals 

334,442,700 

£2,742,400        l-97d 

1 

Table  II. — Capital  ExjtcndUure. 

Companies  (14)  at  Dec.  31,  1914   £I.'»,0.36,000 

Local  authorities  (14)  at  March  31,  1914    o|777,'.%0 


£21,81.3,500 
Progress  during  the  first  six  years  after  1888  waa  at  the  rate  of 
2-3  million  additional  units  sold  per  armum,  during  the  next  10  yearn 
12  million  additional  units  per  annum,  and  during  the  last  10  yeaw 
20  million  additional  units  per  annum,  although  the  ase  of  the  more 
efficient  metal  filament  lamp  increa.sed  the  light  obtainable  per  unit 
more  than  threefold.  The  density  of  the  sales  for  general  supply  in 
the  metropolis,  apart  from  those  for  traction,  is  now  about  3  miUion 
units  per  square  mile,  4.5  million  units  Ijeing  u.sed  annually  per  square 
mile  in  the  area  of  densest  demand.  General  supply  is  now  being 
given  in  the  metropolis  (an  area  of  117  sq.  miles)  by  28  .separate 
undertakings. 

Area  scheduled  in  Provisional  Orders  and  supplied  by  13 

companies    76-25 

Competitive  area  between  companies  included  in  above...      11-87 


Square  mile:*. 


Net  area  supplied  by  companies    

Area  supplied  by  14  local  authorities   54-47 

Bethnal  Green  (work  in  hand) M9 


64.38 


Companies  and  local  authorities  in  competition 


Total 


.55-66 

120-04 
3-14 

116-90 

The  eflfect  of  allowing  so  many  undertakings  to  operate  in  this  area 
is  shown  by  the  following  figures  : — 

Metropolis. 

Number  of  separate  undertakings :  Total. 

General  supply  in  the  metropolis  28 

Traction  supply  in  the  metropolis  10 

—    38 
Number  of  power  stations  : 

Supply  undertakings    38 

Traction  10 


—    48 


Number  of  different  frequencies  : 

Supply  undertakings    8 

Traction  (3)  (additional  to  above)   1 


9 


In  view  of  the  successful  results  obtained  in  this  country  outside 
the  metropolis  by  concentration  and  the  recognised  practice  of  the 
rest  of  the  world  in  allowing  one  authority  to  operate  over  a  large 
area  from  a  minimum  number  of  power  stations,  there  is  little  to  be 
said  on  the  London  question  from  an  engineering  point  of  view  :  but 
in  spite  of  the  extreme  difficulty  in  carrying  through  any  scheme 
dealing  with  the  whole  area,  it  is  clear  from  the  results  obtained 
elsewhere  that  London  vv-iU  be  divided  eventually  for  electricity 
supply  purposes  into  a  reasonable  number  of  areas,  even  if  a  scheme 
embracing  the  whole  metropolis  is  not  carried  through. 

The  two  main  difficulties  to  be  met  when  approacliing  this  matter 
from  an  engineering  point  of  vjew  are  as  follows  : — 

1.  Owing  to  the  large  sums  invested  by  a  number  of  separate 
undertakings  in  small  power  stations  and  special  distributing 
systems,  any  comprehensive  scheme  must  suffer  a  disadvantage  in 
the  first  instance  due  to  the  added  cost  of — 

(a)  New  high-pressure  network,  and 
(6)  Cost  and  loss  in  conversion  plant. 

From  past  experience  distributing  systems  have  been  the  only  part 
of  a  supply  imdertakuig  which  has  not  shovvn  serious  obsolescence, 
and  there  is  now  every  reason  to  consider  the  return  on  the  necessarj- 
expenditure  in  any  new  high-pressure  network  over  a  period  suffi- 
ciently long  to  allow  the  undertaking  to  develop,  rather  than  to  look 
on  the  immediate  result. 

2.  Reliability  o*  supply  is  of  the  first  importiince  and  of  far  greater 
importance  than  the  provision  of  a  supply  at  a  mininuuu  cost.  It  is. 
therefore,  argued  thau  it  would  be  unsafe  to  supply  the  metropolis 
from  a  few  stations,  special  objection  beuig  taken  to  any  scheme 
which  commences  by  adding  one  new  power  station  of  considerable 
magnitude. 

It  will  be  agreed  that  adequate  safety  can  be  secured  with  far  less 
than  the  present  number  of  power  stations  (38  in  number),  and  jis 
most  of  the  indiWdual  undertakings  are  being  supphed  by  a  single 
power  station  imconnected  with  any  other  midcrtaking,  the  gcneml 
safety  of  supply  would  be  improved  if  the  separate  undertakings 
were  inter-connected  and  supphed  from  a  suitable  number  of  modern 
power  stations,  each  capable  of  dcaUng  ^vith  demands  of  not  less  than 
100,000  kw.  A  commencement  could  be  made  with  one  station  to 
supplement  the  supply  from  existing  stations,  and  as  the  les.^  efficient 
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of  these  j^assed  gradually  out  of  use  the  main  power  station  would  be 
supplemented  by  a  second  or  further  stations  as  required. 

Main  Engineering  Features. 

While  many  inventions  of  value  have  resulted  in  impro\nng  the 
reliability  of  supply  and  in  greater  economy  of  production,  progress 
is  primarily  due  to  the  following  improvements  : — 

1.  Three-phase  transmission. 

2.  Lowering  of  frequency. 

3.  Parallel  working  of  alternators. 

4.  Development  of  the  steam  turbine  and  improved  condensing 
plant. 

5.  Improved  steam-raising  plant. 

6.  Paper-insulated  lead-covered  cables. 

7.  Conversion  of  alternating  to  continuous  current   by  rotary 
converters. 

8.  Development  of  reliable  meters. 

9.  Metal  filament  lamp.s. 

10.  Reduction  in  the  first  cost  and  the  improved  control  of  motors. 

1.  Three-phase  Transmission. — This  system  gave  economy  in  first 
cost  and  was  able  to  .serve  every  class  of  demand  over  a  large  area. 

2.  Lowering  of  Allernaliny  Frequency. — To  keep  dowii  cost  and  to 
raise  the  efficiency  frequencies  of  80  to  100  cycles  per  second  were 
originally  selected.  Although  not  recognised  at  the  time,  the  choice 
of  these  high  frequencies  made  the  development  of  single-phase 
alternating-current  motors  almost  impossible. 

3.  Parallel  Worhincj  of  Alteniafors. — No  material  progress  was 
made  in  the  operation  of  alternators  in  parallel  as  standard  jKjwer 
station  practice  until  after  Mr.  W.  M.  Mordey*  laid  down  the  prin- 
ciples and  demonstrated  the  theory  by  the  practical  jiaralicj  working 
of  the  alternators  of  his  design.  This  pioneer  work  of  Mr.  Jlordey 
at  once  had  a  far-reaching  effect  on  power  station  design  and  methods 
of  working.  It  improved  the  reliability  of  the  supply  and  lowered 
the  operating  cost  by  enabling  the  running  plant  to  be  worked  at  its 
most  economical  rating ;  it  also  showed  the  possibility  of  con- 
verting single-phase  alternating  currents  into  continuous  currents 
by  the  use  of  synchronous  motor-generators. 

4.  Steam  Turbine  and  Condensing  Plant. — The  development  of  the 
steam  turbine,  due  to  Sir  Charles  Parsons,  of  Newcastle,  together 
with  the  a(loj)tion  of  suj)crheated  steam  and  suitable  condensing 
facilities,  have  entirely  changed  the  character  of  supply  undertakings. 
It  has  enlarged  their  .scope  by  increasing  the  jK)ssiblc  size  of  operating 
units,  has  greatly  reduced  the  first  cost  of  generating  and  boiler-house 
plant  and  buildings,  and  has  lowered  operating  cost. 

The  u.se  of  turl)0-generators  enables  a  watt-hoiir  to  l)e  generated 
in  large  power  stations  supj)lying  diversilied  demands  for  20  to 
25  B.Th.U.  (say,  1^  lb.  to  2  lb.  of  average  coal  per  unit),  as  com- 
l)ared  with  100  to  loO  B.Th.U.t  (or  8  II).  to  12  lb.  of  average  coal  jht 
unit)  originally  required  in  the  small  stations  n.sing  non-condensing 
reciprocating  engines  supplying  lighting  demands. 

The  maximum  sizeof  turbogenerators  is  not  yet  in  view  ;  machines 
rated  at  .■{(),()(><)  kw.  and  3r).(KK)  kw.  and  made  by  the  (Jcneral  Kleetric 
Co.  (U.S.A.)  are  at  work,  while  miuhines  of  still  larger  capacity  are 
l)eing  designed.  The  ui)|)er  limit  in  the  size  of  generators  is  at  present 
li.xed  by  the  extent  of  the  system  U>  Ik'  supplied  and  the  limitations 
of  the  method  of  control,  rather  than  by  any  limitations  in  the  design 
of  the  turbine  or  electric  generator. 

5.  Improrrd  Sleamraising  Plant.  'I'hv  main  improvement  in 
steam-raising  is  the  universal  use  of  large  boilers  of  the  water-tulK- 
tyjx>.  combined  with  sujKTlieaters  and  mechanical  HtokerH  using 
small  coal  of  mcdinni  ( iilorilic  value,  as  coinpan'd  with  small  Ijoiler 
units  of  various  type's,  hand-fired  with  coal  of  high  calorific  value. 
(Jreat  pmgress  h.is  been  made  in  fnniace  design  nnd  in  jnechani<al 
stokers,  thereby  enabling  small  coal  of  eom|iarati\ cly  low  calorili<- 
value  to  bo  efficiently  and  smokelessly  burnt.  This  has  r'\sulted  in 
the  average  efficiency  in  conversion  of  the  heat  energy  of  thv  coal 
being  raised  from  (>.">  to  H.")  jM-r  <'enl.  on  t<'st  and  fn)in  ."><l  to  ?.'» jxTcent. 
under  operating  conditions,  with  a  material  saving  Ix^th  in  the  cost 
of  fuel  aiuf  in  lal)onr. 

Also,  due  to  mechanical  stoking,  boilers  now  give  their  full  output 
efficiently  and  continuou.sly  for  long  jK-riods.  (<om]tan><l  with  the 
(luctuating  out|)ut  in  the  ra.se  of  Jiand-lin-d  lM)ilers  due  to  the  neces 
sity  of  cleaning  fires.  This  factor  is  of  prim«-  imjxirtanep  in  reducing! 
the  amoimt  of  boiler  |>ower  re<|uired.  .Again,  the  use  of  small  coal 
enables  the  entire  coal  supply  to  be  handle<!  meehnnieally.  nnd  the 
development  of  the  suction  n.shconveyor  hut*  re<liico<l  to  a  mininnim 
the  amount  of  labour  re<|uired  in  the  lioiler  hou-ne. 

*  W.  M.  Monlrv.     "■  .Mternateourront  Working."     "  Journal  "  J.E.K 
Vol.  .Will.,  p.  .V83,  ISSit. 
t  H.  K.  Cronij)ton,  "  Cost  of  Klectrionl  Energj',"   "  Jouninl  "  l.E.E. 

V'<i.  xxin..  i>.  :»<)«.  im-i. 


As  a  result  of  the  improved  thermal  efficiency  of  the  boiler  house 
and  resulting  low  temperature  of  the  gases,  mechanical  draught  has 
become  a  necessitj',  the  old  difficulties  of  induced-draught  plant,  due 
to  action  of  the  hot  ga-ses  on  the  fan  and  casing,  not  occurring  with  the 
lower  temperature  at  which  the  ga.ses  are  discharged  from  the  boiler. 

Instead  of  dupUcate  steam  ranges  of  cast-iron,  with  copper  bends, 
single  steel  mains  are  used,  while  the  continuous  flow  of  steam 
required  by  turbines,  as  compared  with  the  intermittent  flow  of 
steam  with  reciprocating  engines,  has  further  reduced  the  area  of 
steam  j)ipes  exposed  to  condensation. 

Through  the  introduction  of  turbo-driven  machinery,  which 
requires  no  internal  lubricant,  the  durabihty  of  the  boiler  plant  has 
been  much  improved. 

6.  Paper-iusidated  Lead-covered  Cables. — All  transmission  cables 
are  now  p.ijKT-insulated.  lead -covered,  armoured  and  laid  direct  in 
the  ground  ;  while  for  ('istributmg  purposes  in  the  more  c-entral 
areas,  paper-insulated  lead-covered  cables  drawii  into  conduits  are 
largely  u.sed.  When  it  is  considered  that  some  40  per  cent  of  the 
capital  outlay  in  the  electric  supplj^  business  is  due  to  distribuiioi', 
of  which  the  cost  of  cable  represents  the  greater  proportion,  the 
importance  of  this  development  is  apparent. 

7.  Conversion  of  AUerimting  to  Continuous  Current  by  Rotary 
Converters. — No  conversion  was  possible  in  the  early  stages  owing 
to  the  want  of  an  alternating-current  motor,  and  it  was  not  until  the 
difficulties  of  this  development  were  overcome  by  a  reduction  of 
frequency  that  any  general  supply  of  continuous  current  could  Ije 
given  from  an  alternating-current  system.  It  was  not  until  190.5 
that  satisfactory  50-cycle  rotarj'  converters  were  develoi>ed.  This 
development  was  rendered  possible  by  the  introduction  of  interixsles, 
which  allowed  higher  speeds  to  be  used,  thus  securing  reasonable 
spacing  for  commutation.  The  development  of  the  50-cycle  rotary 
converter  has  resulted  in  reducing  the  space  occupied  by  transforming 
plant  to  one-half  of  that  required  by  motor-generators  ;  the  first  cost 
has  been  reduced  to  between  one-half  and  two-thirds,  and  the  efficiency 
of  conversion  has  been  raised  from  88  to  94  per  cent,  at  full  load. 

8.  Development  of  Reliable  Meters. — The  metering  of  electricity 
was  a  great  difficulty  in  the  case  of  early  undertakings.  The  first 
meter  (levelojied  for  continuous-current  supply  w<is  of  the  electro- 
l^'tic  tyjH?.  No  meters  were  available  for  alternating-current  systems, 
and  electricity  was  sold  by  animal  contract.  Although  the  develop- 
ment of  the  continuous-current  meter  appeared  simpler  in  the  early 
stages,  more  difficulty  is  now  experienced  in  maintaining  its  accuracy 
over  a  given  period  than  with  the  alternating-current  ty}ie. 

No  method  of  metering  energy  has  been  brought  to  greater  per- 
fection than  the  metering  of  electrical  energy,  and  the  ease  and 
accuracy  of  measurement  have  played  a  great  part  in  enabling  losses 
to  Ix*  analysed  and  improvements  made  by  increasing  the  efficiency 
of  api)aratus  and  the  oijeration  of  the  system.  As  an  instance  of 
close  calibration  and  accuracy  over  a  considerable  period.  I  give  the 
reading  of  three  motor  meters,  the  |>ower  factor  of  the  supply  var\ing 
fmm  0-8  to  unity  and  the  demand  from  2o  to  60  jxr  cent,  of  the  rated 
capacity  of  the  meters. 

Meter  (1)         Meter  (2)         M^t-r  (3) 
NumlxT  of  iinit.s  rpffi.stere(l     ...     1  .i».^.">.7tH)         l.i)4.").800         1.9.">2.3(X> 

Mean  reading — units    —  1.9.")l.2fili  — 

Error  from  mean- units    +4.434  — .").4li6  -1-1.0.34 

,.     — j)er  cent....        -f-0-23  -0-28  -1-0-05 

0.  Metal  FiUnnent  Lamps. — The  introduction  of  the  metal  filament 
\\a»  resulted  in  increasing  the  candle-i>ower  hours  derived  from  one 
iniit  of  electricity  threefold,  as  compare<l  with  the  carl)on  lamp,  to 
8(M»  c.p.hours  jx-r  unit.  The  recent  development  of  incandescent 
lamps  with  nitn)tren-fille<l  bulbs  has  again  more  than  doubled  the 
numlxT  of  eandle-jxiwer  hours  obtainable  ]x^r  unit,  the  figure  now 
Iwing  2.(t«H>. 

10.  Motors.  -  The  high  efficiency  of  conversion  fn)m  eUntric  to 
mechanical  jxnver  in  the  motor  as  originally  develoi^d  left  little 
room  for  imi)nivement.  The  main  efTort>s  of  designers  have  been 
devot<Hl  to  redticing  the  weight  and  thus  lowering  the  first  co.st, 
which  ha.s  fallen  .Vt  |K'r  cent,  in  motors  of  moderate  size  during  the 
last  15  jxvirs. 

|)lRE(TION  OF  FfRTHER  PROf;RK.SS. 

In  the  light  of  o>ir  pre.'^ent  knowledge  there  arc  four  main  reasons  . 
why  we  should  exiieet  a  large  further  ex i>an.sion  in  the  genera!  supply. 
a|x»rt  fmm  the  extension  of  electric  traction  and  the  use  of    "  d 

energ^v  for  eleitrochemical  purjx)ses.     T1icm>  n  tsons  an^  ,i-  -  : 

1.  Xecewity  for  fuel  economy. 

2.  The  extension  of  lighting. 

3.  The  incn\i-scd  range  of  transmission. 

4.  Donu'j'tic  use  of  electricity. 

1.  Xec(.s.fity  for  Furl  Economy. — The  economical  use  of  fuel  has 
lieon  hindenxl  in  this  country  by  its  low  price.     Until  some  other 
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primary  source  of  power  and  heat  is  found  the  world  may  be  con- 
sidered to  be  living  on  its  capital,  i.e.,  the  stored  energy  in  the  coal, 
and  to  be  using  fuel  wastefully  to  the  prejudice  of  future  generations. 
Only  a  fraction  of  the  total  coal  consumed  is  at  present  used  for 
centralised  source  of  supply  of  power  and  heat ;  the  principal  future 
economy  in  fuel  is  to  be  found  in  increasing  the  use  of  such  centralised 
supply  to  allow  the  most  efficient  use  to  be  made  of  the  world's  coal 
supplies.  In  the  absence  of  any  prospect  of  the  development  of  an 
economical  system  of  storage  for  electricity,  which  would  at  once 
raise  the  present  load  factors  of  from  25  to  35  per  cent,  to  nearly  100 
per  cent.,  and  thus  materially  lower  the  cost  of  generation,  or  until 
some  new  method  of  c  nverting  the  heat  energy  of  coal  to  electricity 
is  discovered,  one  of  the  next  steps  to  lower  the  cost  of  production 
of  electricity  will  be  the  gas-firing  of  boilers,  the  gas  being  obtained 
from  producers  worked  at  a  low  temperature.  This  will  provide 
by-products  from  the  distillation  of  the  coal  as  a  raw  material  for 
other  industries.  The  sizes  and  positions  of  most  of  the  present 
power  stations  prevent  this  system  being  used,  as  by-product 
processes  can  only  be  successfully  worked  on  a  large  scale  and  with 
plan  operating  at  a  high  load  factor  ;  but  the  increase  of  electrical 
energy  taken  from  centralised  sources  of  supply,,  and  the  gradual 
change  from  comparatively  small  stations  to  main  power  stations 
will  allow  of  this  method  of  generation. 

2.  Extension  of  Lighting. — Apart  from  hygienic  reasons,  it  is 
certain  that  electricity  will  prevail  more  and  more  as  an  illuminant 
owing  to  the  greater  number  of  candle-power  hours  that  can  be 
obtained  from  a  ton  of  coal  by  using  electricity  as  compared  with 
gas.  With  electrility  generated  in  modern  power  houses  using 
25  B.Th.U.  per  watt-hour,  and  with  85  per  cent,  efficiency  of  dis- 
tribution, the  number  of  candle-power  hours  obtained  per  ton  of 
coal  is,  with  metal  filament  lamps  of  15  c.p.  to  20  c.p.,  no  less  than 
750,000,  as  compared  with  260,000  in  the  case  of  gas,  gas  mantles  of 
20  c.p.  and  13,000  cubic  ft.  of  gas  per  ton  of  coal  carbonised  being 
assumed.  The  amomit  of  coal  required  with  electricity  for  small 
units  of  light  is  thus  only  one-third  of  that  necessary  for  an  equal 
illumination  with  gas. 

3.  Increased  Range  of  Transmission. — Further  research  should 
result  in  improved  dielectrics,  which  would  allow  higher  working 
pressures  for  undergroimd  cables,  thus  lowering  the  cost  of  trans- 
mission, increasing  the  size  of  each  centralised  undertaking,  and  again 
raising  the  operating  load  factor  by  the  greater  diversity  in  the 
demand. 

Pending  this  development,  the  economical  radius  of  transmission 
can  be  increased  by  using  overhead  lines  outside  the  thickly  populated 
districts;  and  it  is  not  too  much  to  expect  legislative  action  in  the 
national,  as  against  private,  interests.  Statutory  powers  should 
allow  the  erection  of  transmission  lines  along  the  most  economical 
routes,  reasonable  rents  for  wayleaves  being  fixed  by  an  independent 
tribunal. 

4.  Domestic  Uses. — There  is  no  section  of  the  general  supply  that 
opens  up  greater  possibilities  than  electric  cooking  and  heating, 
since  at  a  low  estimate  the  units  required  for  these  purposes  would 
be  10  times  those  required  for  lighting.  This  development  would 
utilise  to  much  greater  advantage  the  distributing  mains  in  resi- 
dential areas,  which  are  at  present  only  fully  loaded  during  a  few 
hours  per  annum.  The  development  has  so  far  been  slow  because 
(1)  only  15  per  cent,  of  the  heat  energy  of  the  coal  can  be  delivered 
electrically  to  the  consumer  ;  (2)  the  present  cost  of  apparatus  and 
its  maintenance  is  high  ;  and  (3)  the  rates  charged  are  in  many  cases 
not  sufficiently  low  to  encourage  consumers. 


CORRESPONDENCE. 


"  SOME  PKOBLEMS  OF  ELECTROMAGNETIC 
INDUCTION." 

TO   THE    EDITOR   OP   THE   ELECTRICIAN. 

Sir  :  The  question  whether  a  magnetic  field  does  or  does  not 
rotate  with  the  solenoid  or  magnet  producing  it  can  easily  be 
settled  experimentally.  In  Poincare's  experiment  described 
by  Prof.  Howe  {see  p.  171)  the  E.M.F.  may  be  due  to  the 
stationary  field  cutting  the  rotating  disc  or  to  the  rotating  field 
cutting  the  stationary  wire  joining  the  condenser  plates.  In 
either  case  the  transient  current  and  all  the  observed  phe- 
nomena would  be  the  same.  To  get  rid  of  this  uncertainty, 
remove  the  wire  and  attach  the  plates  to  the  ebonite  disc.  If 
the  rotation  is  maintained  for  a  sufficiently  long  time  the 
charges  will  leak  through  the  ebonite  and  the  rotation  can  then 


be  stopped  and  the  charges  immediately  tested.  Alterna- 
tively, the  edge  of  the  disc  could  be  moistened  and  the  rotation 
continued  until  it  was  quite  dry.  This  test  should  be  made 
first  with  the  disc  revolving  and  the  magnet  fi.xed,  second 
with  the  disc  fixed  and  the  magnet  revolving,and  third  with  both 
magnet  and  disc  revolving,  the  charges  being  tested  with  all 
parts  brought  to  rest. 

Another  possible  method  of  proof  provides  points  of  8f»me 
interest.     Fig.  6  of  Prof.  Howe's  Paper  shows  a  magnet  having 
a  positive  charge  at  its  centre  and  a  negative  charge  at  its  p^>bs, 
as  a  result  of  rotating  about  its  axis  and  cutting  its  own  flux, 
supposed  stationary.     Now,  the  earth  is  a  magnet,  and  if  the 
supposition  of  the  stationary  flux  is  correct,  there  should  be  a 
negative   charge   towards   the   Equator  and  a  positive   one 
towards  the  poles.     The  E.M.F.  in  this  country  along  a  line 
of  longitude  would  be  about  12  volts  per  kilometre  (taking  the 
vertical  intensity  of  the  earth's  field  as  0-42),  or,  say,  12,000 
volts  between  Land's  End  and  John  o'  Groats.     This' could  be 
easily  tested  by,  first  earthing  and  then  insulating  a  conductor 
in  the  north  and  then  carrying  it  south  ;   but  such  a  result  is 
incredible,  and,  indeed,  in  a  dry  climate,  it  would  add  a  new 
danger  to  railway  travelling.     But  the  hypothesis  that  the 
field  stands  still  while  the  magnet  (or  the  earth)  rotates  can, 
I  think,  be  disproved  on  theoretical  grounds.     Retaining  it  for 
a  moment  and  returning  to  John  o'  Groats,  no  work  is  required 
to  bring  our  positively  charged  conductor  south,  because  the 
electrostatic  force,  due  to  the  charges  at  the  pole  and  the 
equator,   urging   it   southward   is   balanced   by  the   electro- 
magnetic force  urging  it  northwards.     Also,  as  our  positive 
charge  comes  south,  an  equal  positive  charge  moves  north 
through  the   earth,   in   order  to   maintain   the  equilibrium. 
Imagine,  however,  that  the  earth  is  a  perfect  insulator,  so  that 
the  separation  of  charges  to  the  poles  and  equator  has  never 
taken  place.     There  is,  therefore,  no  electrostatic  force,  and 
work  must  be  done  against  the  electromagnetic  force  to  bring 
a  positive  charge  southward.     This  work  must  appear  some- 
where, and  it  appears  as  an  increase  in  the  earth's  speed  of 
rotation,  due  to  the  sideways  (easterly)  drag  on  the  conductor 
as  it  travelled  south.     This  easterly  drag  is  an  action  which 
must  have  an  equal  and  opposite  reaction.     On  what  is  this 
reaction  ?     Not  on  the  earth,  or  its  velocity  would  not  havs 
increased.     It  must  be  on  the  stationary  magnetic  field- 
that  is  to  say,  on  the  ether.     I  think  this  conclusion  justifies 
the  statement  that  the  earth  does  not  cat  its  own  flux,  but  that 
its  flux  rotates  with  it.     Similar  reasoning  applies  to  any 
magnet  or  solenoid. 

Prof.  Howe  says  :  "  Tto  peculiar  condition  of  the  ether 
which  we  call  the  magnetic  field  is  absolutely  constant  in 
direction  and  magnitude  at  every  point  .  .  .  and  it  seems 
impossible  to  attach  any  definite  meaning  to  the  question  as  to 
whether  this  peculiar  condition  of  the  ether  is  rotating  or  not." 
The  same  argument  in  the  same  words  might  be  applied  to  the 
electrical  field  in  the  neighbourhood  of  a  charged  annular  con- 
ductor; yet  we  know  that  the  rotation  of  such  a  conductor 
produces  a  magnetic  field  which  is  quite  a  new  condition  of  the 
ether.  A  rotating  electrical  field  produces  a  magnetic  field 
at  right  angles  to  the  motion  and  at  right  angles  to  the  electrical 
force,  and,  conversely,  a  rotating  magnetic  field  produces  an 
electrical  force  or  an  E.M.F.  at  right  angles  to  the  motion  and 
at  right  angles  to  the  magnetic  force.  The  motion  must,  of 
course,  be  relative  to  the  observer.  A  man  standing  on  the 
rotating  charged  ring  would  find  no  magnetic  field,  nor  would 
a  line  of  longitude  experience  an  E.M.F. 
Stafford,  Nov.  22.  J-  C.  Wilson. 


TRANSFORMER  CORE  LOSS  AS  AFFECTED  BY  TRlPLJi 

HARMONICS. 

TO   THE   EDITOR   OP  THE   ELECTRICIAN. 

Sir  :  In  your  issue  of  October  22nd  appeared  a  letter  from 
Mr.  Clinker  referring  to  our  Paper  on  "  Transformer  Core  Loss 
as  Affected  by  Triple  Harmonics.""  which  was  published  in 
The  Electrician  for  September  ITrh. 

No  originality  is  claimed  in  the  Paper  for  the  peculiarities 
of  the  curves  obatined.     It  was  impossible  in  such  a  short 
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Paper  to  enumerate  the  work  whifh  has  already  been  done 
on  the  subject,  and  we  were  forced  to  be  content  with  the 
mention  of  the  latest  work.  If  Mr.  Clinker  will  refer  to  the 
Paper  by  Mr.  Nicholson  he  will  see  that  the  idea  of  our  putting 
forward  these  results  as  novel  is  an  erroneous  one. 

The  hysteresis  loops  obtained,  however,  were  both  peculiar 
and,  as  far  as  we  know,  original.  To  publish  this  result  it  was 
necessary  to  describe  the  experiments  perfonned,  and  the  curves 
were  given  as  a  matter  of  interest,  showing  the  harmonics  to  a 
marked  degree. 

Mr.  Clinker  concludes  by  remarking  upon  the  practical 
uselessness  of  the  results.  The  Paper  was  writt<?n  not  in  the 
hope  of  revolutionising  the  design  of  transformers,  but  because 
the  experiments  we  made  lead  to  interesting  results. — We 
are,  &c.  H.  M.  Lacev. 

Stretford,  Nov.  15.  C.  H.  Stubbi.ngs. 


frequp:ncy,  freq.,  or  curl  ? 

TO    THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  In  your  review  last  week  of  Tolme  Marcall's  excel'ent 
"  Continuous-current  Pilectrica!  P^ngineering  ""  you  com- 
ment on  the  unwieldiness  of  the  word  freqHencij,  and  suggest<.'d 
it  should  be  abbreviated  verbally  to  freqs. 

May  I  be  permitted  to  say  that  the  same  idea  struck  me 
some  five  years  ago  in  connection  with  certain  revision  work. 
I  then  suggested  that  in  reading  formuhc  the  symbol  should  be 
called //'e/  and  pronounced /?eeA;.     For  example,  2,'7freq  L. 

Some  people  say  curl,  but  this,  obviously,  is  not  so  good  ; 
although,  by  the  way,  it  expresses  the  effect  on  the  hair  of  the 
student  in  difficulties. — I  am,  &c., 

West  Norwood,  S.W.,  Nov.  20.  W.  Perrex  Mavcock. 

[There  can  be  no  question  that  the  term  curl  should  not  Iv 
introduced  for  such  a  pui"pose. — Eu.  A'.] 


PHYSICAL  SOCIETY. 


At  the  meeting  held  on  Nov.  12,  1915,  at  tlic  Imixrial  rollogo  of 
Science,  Dr.  A.  Hi'ssem.,  Vice-President,  in  flic  Chair,  a  Paper  on 
"The  Effect  of  Electric  Oscillations  on  the  Magnetic  Properties 
of  Iron,  Investigated  by  the  Campograph," 

by  Prof.  .J.  A.  I'Lii.MlNC,  iMv..S.,  and  P.  li.  C'olh.si:v,  was  re;ul  by  the 
former. 

At  a  nieetinK  of  the  Society  in  ]\Iareh.  IfllT).  Dr.  J.  .\.  Fleniinp 
e.xli  1)  ted  an  instrument  which  he  called  a  eamiK)grnpli,  for  photo- 
graphing and  delineating  physical  curves.  Since  then  the  optienl 
arranpemeiifH  have  l)een  greatly  in)pn>v«'<l.  and  the  jtoint  of  light 
travelling  f)ver  the  j)hofographic  plule  is  now  extn;tuel_\  etinall  and 
sharp.  With  this  improved  enmpograph  the  authors  have  invesfi- 
gHte<l  the  etTe<t  of  eleotr  r-oscillations  f)n  Hie  hysff-n-fis  aixl  per- 
meability of  iron.  The  general  results  are  jis  f«>llo\\s  :  (I)  When  an 
iron  wire  is  taken  slowly  through  ;t  nuignetic  eyic  and  a  suiier|K).sed 
high-fre(|Uenev  magnet isi.ig  force  is  alsci  applied,  (hen.  if  flu-  maxi- 
mum value  of  (he  slo\vly«}K'rio<lic  longitudinal  magnetic  force  does 
not  exceed  a  certain  value,  the  effect  of  the  oseillation  is  to  increase 
the  area  of  (he  hys(eresis  loop  and  to  incn-ase  them  '     ition  at 

the  ends  of  (he  cycle.     (2)   If  (he  hIowIv  |M<riodic  foi  i  large 

maximum  v&lue  then  the  hysten'sin  loop  is  diminishe<i  :n  aren.  but 
the  maxinntm  magnetisa(ion  remains  unaltered.  (.'{)  The  increase 
in  area  of  the  hysteresis  loop  is  generally  less  for  higli  frei|ueii(  v 
than  for  low  frequency  oscillations.  iH-cau«o  m  the  latter  ease 
the  oscillatory  liux  penetrates  further  into  the  iron  wire.  (4)  If 
oscillatory  currents  are  pa.ssed  along  the  iron  w  n*  whilst  at  the 
same  time  the  iron  i.s  taken  alowly  thnnigh  a  longitudinal  mag- 
netic cycle  M'ith  continuous  current,  (hen  when  the  oscilla(  > 
cunent  has  a  small  I!. M.S.  value  (he  eflFeei«  nrp  generally  similar  (o 
tho.se  produ('c«l  by  longitu<linal  oscillatory  magnetic  fi>reeH.  If  the 
oscillat  r  current  is  relatively  large  (hen  their  effect  is  to  re<luce  the 
hysteresis  and  nuignetisation  at  the  ends  of  the  cvele.  This  last 
action  is  due  to  the  lircular  magnetisation  pn«iucc(i  by  (he  longi- 
tudiiud  current,  which  gri|)s  (he  magnetic  molet-ules  of  (he  iron,  anci 
prevents  (heir  longitudinal  colineation  and  reduces  also  the  hy.s- 
tert'sis.  The  same  elTect  is  seen  when  a  lonffif u«linal  rdiitinumis 
current  is  passed  along  an  inm  >v  re.  (o)  The  ptfeot  of  su{iehm|>os- 
ing  on  a  steady  feeble  longit..dinnl  magnetic  foro«  «n  Alternating 
force  either  by  undnm|io<l  or  daiiqied  os'   '"  Iv 
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oscillat  T-y  force  does  not  exceed  a  certain  value.     Beyond  that  a 
diminution  .-^ts  in.     Photographs  of  the  various  effects  were  shown. 

Prof.  Ho\^t:  thought  the  Paper  was  a  valuable  addition  to  the  know- 
ledge of  the  effects  of  oscillatory  fields  on  the  magnetisation  of  iron. 

Mr.  I).  OwEX  thoueht  the  rapidity  with  which  investigations  could  be 
made  with  the  instrument  was  very  helpful.  One  would  expect  that  the 
effect  of  a  strong  current  pa.ssed  along  an  iron  wire  which  was  mag- 
netised longitudinally  would  be  to  remove  the  longitudinal  magnetisation 
completely.  Thi.f,  however,  was  not  the  case.  In  some  experiments  he 
had  once  performed  on  the  effect  of  currents  along  the  wire  superposed 
on  a  jdii^'itiidinaliy  magnetising  force  it  appeared  to  be  immaterial 
whether  the  »  urrent*  were  alternating  or  direct. 

Lieut. -Col.  Sqcikr  admired  the  instrument.  The  results  would,  he 
thought,  repay  careful  study. 

])r.  C.  Chkee  was  reminded  by  many  of  the  results  described  of  the 
c.      ■        ■      ■  of  meciianical  stresses  and  magnetic  forces.     Mecha- 

II,  j.roduce  many  similar  eflects,  and  bethought  it  po.ssible 

that  some  of  the  observed  phenomena  were  due  to  such  mechanical 
oscillations  being  set  up  by  the  alternating  magnetic  forces. 

Dr.  S.  W.  J.  Smith  also  thought  that  the  results  were  mainlj'  due  to 
mechanical  oscillations  .set  up  bj-  the  varj-ing  fields.  Considerable  work 
had  been  done  on  the  subje<t.  He  quoted  several  observers  who  had 
described  v.:»ry  similar  phenomena  produced  by  mechanical  treatment, 
and  inditateci  how  oscillation  of  the  molecular  magnets  gave  ris?  to 
several  f>f  the  effects.  ' 

Prof.  Flkming,  replying  for  the  Authors,  said  that  it  had  only  been 
possible  to  give  a  very  rapid  sketch  of  the  phenomena.  Many  observers 
had  worked  on  the  subject,  and  he  did  not  think  any  of  the  results 
descrilied  in  the  Pajwr  were  antagonistic  to  those  alr3ady  accepted.  The 
princijial  jKiint  of  the  present  Paper  was,  however,  to  imbcate  the  rapidity 
and  ea.Ke  with  uliii  li  such  experiments  could  be  made  by  means  of  the 
campograph. 

Demonstrations  of — 

(1)  A  Hydraulic  Analogy  of  a  Wheatstone  Bridge, 

(2)  A  Lecture  Table  Method  of  Obtaining  Recalescence  Curves, 

(3)  The  Leeds  and  Northrup  Recorder 

were  given  l)y  Mr.  IJ.  8.  Whipple. 

A  hi/dravlic  Anal<tgn  of  a  Wheatstone  Bridge. — The  analogy  of  the 
flow  of  water  along  pipes  is  frequently  used  when  teaching  Ohm's 
law.  but  the  author  does  not  know  of  a  published  description  of  a 
siuq)Ie  model.  In  the  model  shown  glass  and  indiarubber  tubing  with 
some  glass  taps  are  all  that  is  required.  The  solution  used  is  water 
coloured  with  ink.  and  this  is  allowed  to  flow  slowly  through  the 
bridge-circuit.  The  galvanometer  or  detector  is  simply  a  large  air 
bubble  in  a  horizontal  glass  tube  placed  across  the  bridge  arms.  A 
tap  is  placed  in  the  tube  for  adjusting  the  size  of  the  bubble.  \Mien 
the  caj)illarv  resistance  of  the  tubing  on  each  side  of  the  bridge  is  equal 
the  bubble  stan  s  stationary  in  the  centre  of  the  tube.  As  soon  as  the 
balance  of  the  bridge  is  disturbed  by  either  partially  closing  a  faj) 
or  by  introducing  another  length  of  tubing  by  the  opening  of  a  taj). 
the  want  of  balance  is  shown  immediately  by  the  movement  of  the 
air-bubble  .  Balance  is  restored  by  introducing  or  diminishing  the 
resistance  in  the  opjx).site  arm  of  the  bridge. 

liernJtsrenre  Experiment. — In  his  Rede  lecture  Sir  J.  A.  Ewing 
showe^l  the  jioint  of  recalescence  in  a  steel  wire  through  which  an 
elce(ric  current  was  pjvssing  by  the  variations  in  its  length,  which 
took  place  when  the  critical  points  occurred.  In  his  experiment 
a  win-  of  about  2  metres  in  length  sup]K»r(cd  a  weight,  the 
vertical  movement  of  which  actuated  a  jM)intcr  over  a  dial.  A.'^ 
the  wire  was  heated  by  the  current  it  lengthened,  causing  the 
jxun(<'r  to  fall.  .\t  the  change  ])oint  when  the  temperature  fell 
momentarily  (he  jwinter  rose— owing  to  the  contraction  of  the  wire-- 
falling  immc<liately  afterwards  as  the  wire  lengthened  with  the  con- 
tii         '  ■      The  reverse  phenomena  occtirred  when  the  wire  was 

»ll  i|.      The  oidy  novelty  in  the  exix*riment  shown  was  in 

the  addition  of  a  camel  hair  brush  attached  to  the  jK)intcr  at  the  sug- 
gestion of  Mr.  W.  H.  .Xpthorjx'.  The  brush  is  tilled  with  ink  and 
allowed  to  write  u|)on  a  drum.  The  movement.s  of  the  extremity  of 
(he  wire  are  then  drawn  upon  the  drum  and  the  jx)int  of  recalescence 
shown. 

I^fdn  and  Xorthrup  Curre  Drawing  Recorder. — The  Leeds  and 
Northrup  recorder  is  in  its  main  principles  not  di.ssiniilar  to  the 
Callemlar  instnnnent.  but  is  moditie<l  in  many  imjHirtant  details. 
In  the  I/<>cds  and  Xor(hnii)  rcconler  the  n^lay  is  entirely 
meehanieal.  The  coil  is  provi<le<l  with  a  short  l>oom  at  right 
angles  (o  the  face  of  the  coil,  which  hangs  tnitouehed  in  the 
zero  |K)«ition.  When  (he  e<»il  is  «lefleetod.  owing  to  a  want  of  balance 
in  the  bn<lge,  die  l>ooin  is  grip|xxl  jnechanically  by  a  lever  in  the 
|X)sition  in  which  it  is  resting.  As  a  result  of  this  grip  a  simple 
mechanism  is  brought  into  action,  which  moves  a  slider  over  a 
bridge-wire,  and  thus  inerea.ses  or  diminishes  a  resis(ance  in  the 
bridge  ejri'uit.  Two  of  the  gripping  lc\-prs  are  providofl.  so  that  the 
boom  is  grippwi  either  by  the  right  or  left  hand,  one  depending  on  the 
side  to  wh;'li  the  coil  ii>  detlecfod.  The  details  of  the  mechanism 
w^rr  ^lb^^!  rated  bv  a  fceri*»  of  lantern  sbdea. 
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MANCHESTER  CORPORATION  ELECTRICITY  SUPPLY 

ACCOUNTS. 


I 


The  accounts  of  the  Manchester  Corporation  Electricity  Depart- 
ment for  the  year  1914-15  show  an  increase  of  9,806,844  units  output, 
which  is  not  quite  so  great  as  the  increase  of  13,581,907  units  from 
1912-13  to  1913-14.  The  increase  has  averaged  about  10,000,000 
units  for  the  last  three  or  four  years,  and  is  almost  entirely  due  to 
sales  for  power.  In  spite  of  the  increased  output  the  units  lost  in 
distribution  and  unaccounted  for  have  dropped  to  practically  the 
same  as  for  1912-13. 

The  average  consumption  of  coal  per  imit  sold  has  fallen  0-27  lb., 
and  a  further  decrease  is  expected  during  the  coming  year.  This  has 
kept  the  cost  of  coal  for  the  year  down  to  practically  the  same  as  for 
the  previous  year  (about  £120,000),  so  that  the  cost  per  unit  has 
decreased  from  0-25d.  to  0-22d.,  but  as  other  expenses  have  risen 
the  total  cost  per  unit,  excluding  capital  charges,  has  only  decreased 
from  0-56d.  to  0-55d.  A  large  item  is  the  war  service  allowances  tl  at 
have  increased  the  wages  bill,  and  (in  a  smaller  proportion)  that  of 
the  engineers'  salaries.  These  amount  to  £6,015,  and  the  war  has  also 
caused  an  additional  income  tax  of  £3,283.  The  expenditure  also 
includes  £3,166  for  Parliamentary  costs  in  obtaining- the  Act  of  1914. 
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1904  1905  1906  1907  1908  1909  1910  1911  1912  1913  1914  l9l5 
Years. 

A.  Average  price  obtained  per  unit  sold  :  in  id.  or  ■125d.  B.  Average  cost  per  unit 
sold'  in  Jd.  or  ■125d.  C.  Outlay  and  Assets,  less  Sundry  Liabilities:  in  £200.000. 
D.  Mortgage  Debt:  in  £200,000.  E.  Income:  in  £50,000.  F.  Expenditure:  in 
£50,000.  G.  Traction  Sales :  in  10,000,000  units.  H.  Lighting  Sales  •  in  10,000,000 
units.        I.  Power  Sales:  in  10,000,000  units. 

The  efficiency  of  the  distributing  system  as  a  whole  is  85-87  per 
cent.,  i.e.,  the  loss  is  14-13  per  cent,  of  the  energy  generated,  or  a 
decrease  of  1-38  per  cent,  on  the  loss  the  previous  year, 

A  contract  for  a  bulk  supply  at  11,000  volts  to  the  Middle  ton 
Corporation  has  been  commenced  during  the  year. 

The  general  progress  of  the  undertaking  is  well  shown  by  the 
accompanying  diagram. 

The  following  table  shows  some  of  the  more  interesting  statistics 
for  the  last  three  years  : — 


Year  ended  March  31. 

1915. 

1914. 

1913. 

Number  of  units  sold  for — 
Private  consumers 

98,063,210 

380,747 

29,291,689 

127,735,646 

162,699,530 
11,976,752 
22,987,132 

1413 

88,396.086 

200,569 

29,332,147 

117,928,802 

154,760,670 
12,828,141 
24,003,727 

15-51 

74,326.680 

198,810 

29,821,405 

104,346,895 

136,820,180 
10,391,092 
22,082,193 

IR.ll 

Public  lamps 

Traction 

TOTAL  OUTPUT 

Total  number  of  units  gener- 
ated  

Quantity  used  on  works 

Units  lost  in  distribution,  &c. 

Percentage  of  this   to   units 

generated 

J 

The  following  is  an  analysis  of  the  accounts  for  the  year  ended 
March  31,  1915,  the  amount  for  each  item  per  unit  sold  being  jnven 
for  that  year,  and  for  the  year  ended  March  31,  1914  : — 

/—Per  unit  Hold.— ^ 

Generating;  Costs.  1914-l.x 

'Coal,  &c £119,84r> 

Oil  waste,  water,  &c 5,219 

Salaries  and  wages  at  stations* 24,712 

Repairs  and  maintenance 25,087 

Sundries 1 ,  W>9 

Compensation  re  accidents 14 


Total  Generating  Costs  .\ £176,481 

Distribution  Costs. 

Salaries  and  wages* £21,872  . 

Repairs  and  maintenance 1 7,t)74  . 

Street  lighting ■ 1,120^ 

Compensation  re  accidents 56^    OOld 

Sundries 2,461  J 


Total  Distribution  Costs £43,183 

Manage  r  ent  Costs.  ^^^~' 

Salaries  and  wages* £13,552 

Printing,  stationery,  &c 1,231 

General  establishment  charges  1,232 

Subscriptions  to  Royal  Infirmary,  &c 1.53 

Law  and  Parliamentary  charges 3,718 

Special  charges 2,447 

Bad  debts  (amount  written  off) 346 


1914-15. 

1913-14. 

022d. 

...  0-25d. 

0-Old. 

...  (H)ld. 

O-Oad. 

...  0-04d. 

OOod. 

...  0  05d. 

0-fXkJ. 

...  O-W^'l. 

i)i*y\. 

...  0-OOd. 

0-33fl. 

0-3.=W. 

004d. 

...  tiM4d. 

003d. 

...  0  04d. 

OOld. 


008d. 

009d. 

003d.  . 

..  003d. 

000<J.  . 

..  0-fX>l. 

OOfKl.    . 

..  OOOd. 

0-Of>d.  . 

..  0-<X>d. 

OOld.  . 

..  OOOd. 

0-OOd.  . 

..  OOOd. 

OOOd.  . 

..  0-OOd. 

Total  Management  Costs,  &c £22,679 

Rents,  rates  and  taxes  £53, 101 

TOTAL  COSTS  {ex,  capital  charges)  £i95.444 

Capital  Charges. 

Interest £68,667 

Sinking  fund  account  111,987 

Instalment  of  loan  repaid 7,105 

Renewals  suspense  account  (being  sup- 
plementary to  sinking  fund)    25,618 


004d. 
0-1  Od. 
055d. 


003d. 

009d. 
0-55d 


Total|Capital  Charges £213,377 

TOTAL  COSTS  (iftc.  capital  charges) f50?,821 

Revenue. 

Sales  of  current     £530,740 

Rental  of  meters  and  switches  493 

Rental  of  motors 8,870 

Sales  of  steam  2,155 

Miscellaneous 1 ,287 

Interest  on  India  3  per  cent,  stock 202 


0-13d.  . 

..  014d. 

0-21d.  . 

..  0-2ld. 

OOld.  . 

..  OOld. 

O-Ood.  . 

..  O-Ood. 

0-40d. 

0-41d 

09^d. 

C-37d. 

1-OOd. 

..  102d. 

OOOd. 

..  OOOd. 

002d. 

..  002d. 

O-OOd. 

..  OOOd. 

0-OOd. 

..  OOOd. 

OOOd. 

..  0-OOd. 

l-0;d. 

1-0  »d. 

007d.  . 

..  OOTd. 

TOTAL  REVENUE £i43,747 

Balance  (surplus) £34,926 

Of  this  balance  £30,000  (or  0-0o6d.  per  unit)  is  paid  over  to  the  Qty 
Fund  in  aid  of  rates,  and  £4,926  (or  0009d.  per  unit)  is  paid  as  capital 
expenditure,  for  which  borrow  i;g  powers  are  imobtainable. 

The  capital  expenditure  durmg  the  year  amounted  to  £92,511, 
bringing  the  total  expenditure  to  £3,052,315,  made  up  as  follows  :— 

Land  and  buildings  (Dickenson-street) £101.174 

(Bloom-street) 71.612 

(Stuart-street) 235.434 

£408.220 

Machinerv  and  plant  (Dickenson-street) £183,576 

„       "      „       „      (Bloom-street) l^'^-JJ* 

„       „     (Stuart-street) 498.691 

£821.431 


Stu?rt-8treet  i ailway 

„  ,,      water  supply. 

Distributing  stations 

Mains 


Services 

Meters 

Time  switches 

Motors 

Electrical  instruments 

Cable  stores  and  workshops., 

Street  lighting 

Cottage  property 

Chemical  works  

Warehouse  property 


£82.038 

6,461 

426,151 

1,053,880 

48.907 

71,774 

1,652 

56.4So 

1.255 

30.520 

4.915 

3,993 

1.298 

33,335 


TOTAL  CAPITAL 


EXPENDITURE fiJ<,(52,'^15 


[*  This  includes  war  serviee  allowanees.] 
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EDUCATIONAL  NOTES. 


Glasgow  University.— At  the  recent  meeting  of  the  Uni  versit3'  Cou  -t 
it  was  reported  that  Major  J,  Garroway  had  presented  an  electric 
clock  for  installation  in  the  tower  on  the  buildings  at  Gilmorc-hill. 

Prof.  J.  Ferguson  has  retired  from  the  chair  of  chemistry  at 
the  university. 

Sheffield  University. — The  Treasury  have  made  a  aimsiaA  grant 
of  £2,000  to  the  university  in  respect  of  the  years  1914-16,  in  view  of 
the  great  loss  of  income  through  the  enlistment  of  so  many  under- 
graduates. 

The  new  grant  is  made  on  condition  that  any  contributions  hitherto 
made  hv  local  education  authorities  arc  continued  on  the  same  basis  as 
before  the  war. 

Leeds  University. — In  view  of  the  loss  of  income  which  the  univer- 
sity has  sustained  through  the  large  proportion  of  its  undergraduates 
who  are  on  active  service,  the  Treasury  have  conditionally  made  a 
special  grant  of  £3,500  in  respect  of  the  two  jears  1914-10. 

Manchester  University. — The  report  of  the  Council  statea  that  in 
191.'}  there  were  1,529  students,  but  at  present  the  number  was  1,075. 

The  number  of  men  had  fallen  away  by  485,  but  there  had  been  some 
increase  in  the  numV^r  of  women  students.  There  were  serving  in  H.M. 
forces  65  members  of  the  staff  and  377  .students  ;  45  had  been  killed,  5 
were  missing  and  many  were  wounded.  Of  past  and  present  niemlx^rs  of 
the  university  1,200  were  serving  in  the  war.  The  trca.sury  had  condi- 
tionally made  a  special  grant  of  £5,000  in  respect  of  the  two  years  1914-15 
and  1915-16.  This  sum  would  meet  the  deficit  on  those  j-ears  without 
compelling  the  closing  of  departments  or  the  reduction  of  any  of  the  real 
educational  work. 

Armstrong  College,  Newcastle-on-Tyne. — The  Treasury  have  al.s(j 
made  a  sjjccial  grant  of  £3,500  to  this  college  for  the  years  1914,  1915 
and  1916  and  on  the  same  condition. 

Birmingham  Municipal  Technical  School. — In  a  review  of  the  work 
of  the  school,  the  prmcipal  (l>r.  W.  E.  Sumpner)  states  that  the  last 
session  was  a  very  successful  one  in  spite  of  the  war. 

The  total  number  of  students  showed  a  decrease  of  about  22  per  cent. 
(3,025,  compared  with  3,958  for  1913-14);    but  that  decrease  was  less 
than  had  been  experienced  by  the  larger  technical  schools  in  the  country. 
After  making  allowance  for  tlie  falling  off  of  students,  the  number  of 
school  candidates  at  the  various  public  examinations  was  as  satisfactory 
as  ever,  while  the  percentage  of  successes  obtained  was  slightly  higher 
than  in  the  previous  session.     Among  the  distinctions  were  five  silver 
and  four  bronze  medals,  and  seven  money  jjrizcs  awardod  to  students  of 
llio  school  by  the  City  ond  (Jtiilds  of  London  Institute.     At  the  Board  of 
Education  (examination  one  student  was  commended  for  an  engineering 
flesign  for  a  pressed-steel  carriage  Iwgie,  and  another  student  (Mr.  S.  \V. 
Wilding)  gained  a  Royal  schcdarship  of  the  value  of  £60  jkt  annum  for 
tlirco  years,  tenable  at  any  of  the  national  science  colleges.     At   tiie 
examination  of  the  Birmingham  University  three  students  got  scholar- 
ships ;     two   students    ])assed    the    matriculation   examination,   six    the 
interni(-<liate  examination  (thice  in  science,  two  in  engineering  and  one 
in  metallurgy) ;  and  six  former  students  obtained  tlie  final  B.Sc.  degree. 
.Seven  students  obtained  the  B.Sc.  (Lf)nd.)  (four  in  science  and  three  in 
engineering).     At  least  149  students  of  the  preceding  session  had  since 
joined  the  Army.  That  numlKT  could  only  Ik-  a  jxirtionof  the  to'al.  which 
had  Ix'cn  increased  during  the  session  by  a  large  numlnT  of  students  who 
ha«l  ceuHcd  attending  tlieir  classes  owing  to  enlistnient.     Of  ihe  sehool 
staff  one  of  the  permaiu-nt  teachers.  12  of  the  class  teachers,  three  clerks, 
anfl  10  other  members  of  the  stntT  had  enlisted,  and  in  stn'eral  cases  had 
gained  commissions.     Two  permanent  teachers  an<'  a  large  numln'r  of 
students  had   gained   posts  in  cheniical,  engineering  and  othi-r  works, 
where  their  special  abilities  and  skdl  were  being  utilise<l  on  the  manu- 
facture of   war   material.     A   large   uniount   of   testing  of  (Jovernment 
material  had  l)een  carried  out  during  the  year  by  the  m«>tallurgical  and 
the  electrical  and  mechanical  engineering  departments.     The  luiad  of  the 
chemical  department  (Dr.  Price)  and  two  of  the  fu'rmanent  teachers  of  his 
d(ej)artment  had  Im-cii  working  during  t hi' year— -in  conjunction  with  I'rof. 
Fraiiklanil  and  the  •  taff  of  the  university     on  the  maiuifncture  of  certain 
s|)ecial  chemicals  for  the  (Jovernment.     The  School  Committee  decide<l 
to  reserve,  entiri-ly  for  that  ])ur|)ose.  the  electro-chi-miral  Inlxiratory.  in 
order  that  the  work  in  ipiestion  could  l>e  carried  on  without  interruption 
«>r  publicity.     The  most  important  (-ffort  of  the  schofd  in  connection  with 
(he  wcr  had  l)een  the  institution  of  th(<  munitions  classes.     The  idea  of 
those  classes  originated  with  Mr.  Heid,  he.id  of  (he  engineering  depart- 
ment.    They  had  Im-cu  carried  out  with  gieal  skill  and  success.  nn<l  had 
been  sinc(^  imitated  by  a  large  numlK-r  of  technical  schools  i\\  various  jiarts 
of  the  country. 

Since  October.  1914.  the  physical,  metalliirpicni.  civil,  mechanical 
and  electrical  engineering  dcpartmiMits  of  the  liirmingham  I'niversity 
had  been  transferred  to  Suffolk-street.  The  arrangements  liad  worked 
v<'ry  smoothly,  in  spite  of  the  fact  that  the  Central  Secomlary  Scluwil 
(containing  'M)0  boys)  liad  also  to  l>e  carried  on  in  (he  technical  schf>ol 
buildings.  That  ntsidt  had  been  possible  Ix^cause  the  advanced  lalxtra- 
(ories  of  the  technical  school,  while  quite  suitable  (or  university  student^), 
were  tilled  with  appliances  of  too  advanced  and  technical  n  cjiaracter  to 
bo  Hiiited  for  th»  •duciktiou  of  youth*.     The  uchool  budilings  bail  nev«r 


been  so  fully  occupied  ;  no  session  had  ever  l^een  so  busy  or  so  trying  to 
the  staff.  The  Board  of  Education  had  intimated  their  desire  that  the 
class  work  should  be  carried  on  as  far  as  jwssible,  and  had  promised  that 
in  awarding  the  grant  for  the  session  due  allowance  would  be  made  for  the 
natural  effect  of  the  war  on  the  size  of  classes. 


PATENT   RECORD. 

SPECIFICATIONS  PUBLISHED. 

The  /ollowing  abstract  irom  some  of  the  specifications  recently  published  hai/e  been 
specially  compiled  by  .Messrs.  Mewburn,  Ellis  &  Prvor,  Chartered  Patent  Agents, 
TO  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  ior  diners  from  ihe  date  on  which  the  application  was  lodged 
at  the  Patent  Ojice  the  former  is  given  in  brackets  alter  ihe  title. 

1914  Specifications. 
10,048  Signal  Ces.    Device  for  use  in  connection  with  electric  motors  directly  coupled 

with  pumps,  water  sirens  and  the  like.    (18,8/13.    Addition  to  7,821, 14.) 
10,562  La  Oovk.    Double-pole  electric  rotary  converter,  also  applicable  as  a  double 
current  generator  or  motor.    (Convention  date  not  granted.) 
Cxjm prises  an  alternating-current  machine  and  a  direct-current  machine  ccmbined 
together  on  one  rotor  core  and  one  stator  core,  the  direct-current  machine  and  the 
si!e-ra-.ing-current  machine  having  different  numbers  of  poles,  in  which  the  secondary 
w;no.r.g  of  the  alternating-current  machine  is  ccmbined  with  the  ccmpensating 
Winding  of  the  direct-current  machine. 
1 1 .837  Falkenthal.    Apparatus  for  converting  direct  into  alternating  currents,  and  vice 
versa, 
(xinsists  in  the  addition  of  capacities  to  the  direct  current  circuits  of  the  pendulum 
tranrformer  for  the  purpose  of  obviating  defects  which  may  be  produced  by  the  seW- 
induction  of  theprimary  windingof  the  pendulum  transformer  due  to  the  fact  thatthe 
latter  are  periodically  cut  out  ol  circuit  by  the  armature  contacts. 
16,850  Heneacb  Crevili.e  Finch  (Lord   Guernsey)  &  Poynter.    Manufacture  of 

incindescent  electric  lamps. 
20,009  Hausrath.    Thermopiles  and  thermo-electric  measuring  apparatus. 
21,143  Mellersh-Jackson.    (Qjmmonwealth  Electric  Tool  Cki.)    Electrically-actuated 

tools. 
21,338  Smith.    Telephone  systems.    (22,10/13.) 

21,474  Stratford-Andrews  &  Orling.    (deceiving   arranrements   for   wireless   tele- 
graphy. 
A  mounting  for  a  rectifier,  such  as  a  crystal  rectifier,  dispUceable  to  connect  the 
rectifier  to  means  for  ascertaining  its  direction,  such  as  a  galvanometer,  and  to  con- 
nect the  rectifier  in  alternative  directions  in  the  receiving  circuit. 
21,509  Jacobson.    Regulators  for  charging  electric  secondary  bctteries.    (3  12  13.) 
21,512  Jacobson   Sl  Gustagson.     Electric  starting  systems   for  intemal-cimbusticn 

engines  for  automobiles.    (3/12. 13.) 
21,609  X-ray  apparatus. 

21,761  Midland  Electric  Mfg.  Ck>.  &  Barber.     Electrical  switches. 
21.978  Midland  Electric  Mfg.  Co.  &  Barber.     Electrical  switches. 
22.639  Thompson  &  M.L.  Magneto  Synd.  (Ltd.)    Coil-winding  and  similar  machines. 
23,485  Ward  &  Richard  Pape  (Ltd.)    Secondary  batteries  or  accumulators. 
24,419  B.T.-H.  Co.    (G.E.  Co.)    Moulded  compositions  for  electrical  insulaticn  and  the 
process  of  making  the  same. 

1915  Specifications. 
378  Railing  &  Garrard.     Electric  cable  joint  boxes  and  the  like. 

900  Midland  Electric  Mfg.  Co.  &  Barber.     Distribution  fuse-boards  for  electrical 

circuits. 

901  Midland  Electric  Mfg.  Co.  &  Barber.     Electrical  switches. 

3,513  Cable  Accessories    Co.  &  Reeves.     Electric  heating  element.    (Addition  to 

24,565,13.) 
3,5TO  Igranic    Electric   Co.     (Cutler-Hammer   Mfg.    Co.)     Electric  motor   control 

system. 
4.776  Siemens  &  Halskb  Akt.-Ces.     Manufacture  of  filaments,  rods  and  other  bodies 

consisting  of  or  containing  graphite-like  carbon.    (28,'3/14.) 
5,395  Thofehrn.     Electric  batteries. 
6.217  Agnbr.    Wireless  telegraphy.     (8,6  14.) 
7,244  Yaswood.     Means  for  starting  electric  motors. 

8,173  British  Westinghouse  Electric  &  Mfg.  Co.    Vapour  electric  rectifier  systems 
(U  7,14.) 
Cxinsists  in  the  combinaticn  with  a  source  of  alternating  current  of  a  plurality  of 
vapour  rectifying  units,  a  plurality  of  voltage  taps  on  the  source,  switching  devices 
whereby  any  one  or  all  of  said  rectifying  units  may  be  connected  to  said  source  through 
said  taps,  and  switching  devices  wnereby  the   voltage  applied   to  any  rectifying 
unit  may  be  varied  by  connecting  an  ancae  of  that  unit  to  a  tap  cf  the  desired  voltage 
before  disconnecting  the  working  anode  frcm  the  tap  of  initial  voltage. 
8.203  HArKETT.    Telephone  tranimi'ters. 
11,112  Kennedy. Mechanical  buzje,-  to.-  p.-a:ti;i.-ig  the  Morse  codei. 


APPLICATIONS  FOR  PATENTS 

NoTB. — The  undermentioned  Applications  (except  those  marked  t)  are  not  optK  fa 

pu'-'- --lion  until  after  acceptance  of  Complete  Specifications.     Those  m-^'--  '  --- 

01 '-  lion  1 2  months  after  the  date  attached  to  them,  it  they  have  not  bee 

pre — ,. . ,  .  ■■  the  ordinary  course.     Names  wiihtn  parentheses  are  those  of  comi^:-  ......  .. 

of  invtniions  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 

November  1.  1915. 
15,3t9  Graham.    Telephonic  receivers.* 

15.390  Evbrshsd  Sl  Vicnoles.  Nehdham  &  Finnis.     Electrical  instruments. 
15,398  CoNSTANTiNBscc  Sl  Haddon.     Fluid-wave  transmission.* 

November  2.  1915. 
15.406  Rl•-H^RDSON  It  Gill.    Electrical  indicating  devices  for  electrical  piancs  and  the 


liT 

15.4:- 

15.-1. 

I  0.4**  /      •'*  '     '     «»,    kJ    I  .  -  i  1  .  »  ■  L_  11'^  ".  1  1^  ;.  y^  1  n  .  ,t^5. 

15.448  BT   H   Co.    (G.E.  Co.,  U.S.)    Circuit  connections  of  s'.ectron  discharge  app 


power  transmission  and  ccnvenicn  s>'steni. 
■s. 


15.459  C- 

I 

15.460  Ci 


(ki.    (Louis  Rosenthall  St  Charles  Seymour,  Transvaal.) 
uiis  Co.    (Louis  Rosonthall  &  Charles  Seymour.  Transvaal.) 


15,471  H*T.:    J.  fc  n   w  Cos&Co.     Apparatusforadjustably  holding  X-ray  tubes.* 

Novembers.  1915. 
15  513C-v-r-r     --      T'  '  etallic  sheets  with  lead. 

I.'^-JM   B  T    •■ 

15.518  G-^'      ■  .    ... ..• 

15.525  O  :-ro  St  Haddch.    Csmpentating  for  ieaka^  in  wave  transmission 

November  4.  1915. 
15.539  AuTOMATir  TutfPMOHB  Co.,  Savin  &  Smith.    Alaim  fu:es  for  telephone,  tele 

r-       •  ■■-•;.• 

15.555  B:  U.S.)    Electric  resistances. 

15.563  Ma^  v  .,„>  u.ii  of  electric  switch. 

15.579  Me;    fksh-Jacicson.    (Western  Union  Telegraph  0»..  V.S.)    Telegraph  appa 

15,582  Pr  sERRmc  Co.    (HaroM  Hastings,  Spain  )    Ughtning-arrestert 

MS. 
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COMMERCIAL  TOPICS. 


^  ^i     w  u-  II  In  its   earlier  years  the  Castner-Kellner  Alkali 

Castner-Kellner    r,    /t^j  \  4.  fix  •. 

Co.  (Ltd.)  was  not  as  successful  as  its  progenitors 

slow   to 


Alkali  Profits. 


had  anticipated.  It  was  slow  to  get  into 
dividend-earning  position,  but  of  late  years  it  has  made  up  for  its 
early  disappointments  by  a  continuous  course  of  prosperity.  The 
record  for  1914-15  shows  rep^lly  the  best  results  of  a-ny  year's  opera- 
tions, and  presents  the  company's  shares  as  an  electrical  investment 
of  the  first  order.  As  our  readers  are  aware,  the  operation  of  the 
company's  undertaking  is  of  a  purely  electrical  character,  and  the 
war  has  undoubtedly  passed  a  great  deal  of  the  industria,l  chemical 
business  into  the  company's  lap.  The  gross  profits  are  over  £87,000 
in  excess  of  the  previous  year,  and  more  than  double  the  amount 
earned  by  the  comjaany  only  a  few  years  ago.  Although  20  per 
cent,  is  not  the  highest  rate  of  dividend  the  company  has  ever  paid,  it 
is  declp.red  under  conditions  that  are  more  satisfactory  than  at  any 
previous  period.  The  depreciation  reserve  is  increased  from  £32,500 
to  £50,000,  and  the  balance  forward  has  increased  from  £18,000  to 
£61  000  T  he  outlook  for  the  company  seems  exceedingly  bright,  as 
in  the  future  division  of  trade  in  the  chemical  section  the  Castner- 
Kellner  Company,  with  its  splendid  equipment,  is  in  a  position  to 
supply  the  requirements  of  a  rapidly-growing  industry  on  a  large 
scale.  The  investment  value  of  Castner-Kellner  shares  and  deben- 
tures at  the  present  crisis  is  tempting. 

*         *         *         * 


Overseas  Trade. 


In  connection  with  the  subject  of  overseas  trade, 
no  part  of  the  world  is  more  likely  to  prove  attrac- 
tive to  British  enterprise  than  South  America,  and  especially  Brazil, 
where  British  interests  are  already  large,  but  are  generally  considered 
to  be  of  a  less  expanding  character  than  those  of  Germany  before  the 
war.  Amongst  the  companies  which  stand  for  development  and  pro- 
gress the  Southern  Brazil  Electric  Co.  (Ltd. )  may  be  given  a  prominent 
place.  The  company  was  incorporated  as  recently  asMarch,4913; 
it  has  a  controlling  interest  in  a  number  of  electrical  undertakings, 
chiefly  in  the  State  of  Sao  Paulo.  It  is  also  half  proprietor  of  a  firm 
of  electrical  engineers  and  contractors  doing  a  considerable  business 
in  Brazil — Byington  &  Co.  Already,  we  believe,  there  is  a  good  deal 
of  business  between  the  ma.nufacturers  and  suppliers  of  this  country 
and  the  Southern  Brazil  Co.,  and  consequently  its  operations  have 
a  particular  interest  at  the  present  time.  The  war  has  interfered 
somewhat  with  the  progress  of  the  compan3%  but  mainly  on  the  finan- 
cial side  owing  to  the  depreciation  in  Brazilian  exchange.  The 
development  of  the  work  of  electrification  of  some  of  the  company's 
traction  undertakings  is  making  progress,  and  an  exclusive 
30-year  concession  for  an  importa,nt  electric  tramway  has  recently 
been  secured.  It  is  anticipated  that,  when  the  war  terminates  and 
business  becomes  normal,  the  development  of  the  Southern  Brazil 
Electric  Co.  will  be  rapid  Even  in  the  present  period  of  dejsression 
the  full  debenture  interest  and  all  working  expenses  in  London 
and  Brazil  have  been  earned,  and  a  substantial  balance  is  carried 
forward. 


A  Plpa  for  thp        ^^  ^^^  Presidential  Address  to  the  Institution  of 
„  .  ,  Electrical  Engineers,  Mr.  C.  P.  Sparks  made  the 

Commercial  x  n     ■        *  *    *u  •  i 

_     .  following  reference  to  the  commercial  engineer  : 

°  ■  "It   is   sometimes   suggested   that   commercial 

matters  should  not  be  dealt  with  by  engineers,  who  should  confine 
themselves  to  technical  questions.  I  disagree  with  this  view,  and 
believe  that  the  commercial  engineer  is  ju.st  as  much  a  recogn  ed 
member  of  our  profession  as  a  pure  scientist."  This  Is  probably  the 
first  utterance  from  the  presidential  chair  of  the  Institution  which 
would  lead  one  to  believe  that  it  has  the  interests  of  an  exceedingly 
large  body  of  its  members  at  heart.  We  recognise  that  the  Institu- 
tion has  an  important  function  to  perform  in  its  relation  to  matters 
of  a  technical  and  purely  engineering  character.  On  the  other  hand, 
there  is  a  growing  circle  of  men  who  have  received  an  engineemg 
training,  but  whose  subsequent  business  in  life  is  concerned  with  the 
commercial  aspect  of  important  industrial  and  cognate  undertakings. 
In  this  capacity  their  engineering  experienc;  has  proved  a  useful 
groundwork  for  commercial  action,  but  once  their  attention  has 
become  regularly  absorbed  by  business  matters  they  lose  their 
fonner  zeal  for  purely  technical  and  engineering  questions.  We 
should  like  to  see  Mr.  Sparks'  outspoken  opinion  followed  up  in  the 
Institution,  if  not  during  the  present  session,  at  any  rate  in  the  subse- 
quent one.  The  programme  for  the  present  session  has  been  prepared 
and  published,  and  is  concerned  exclusively  with  technical  matters. 
There  are  many  members  of  the  Institution  who  would  have  wel- 
comed the  opportunity  to  discuss,  say,  for  a  couple  of  evenings,  one 
or  two  subjects  of  specific  commercial  interest.  It  would  not  be 
necessary  to  prepare  an  elaborate  Paper ;  a  discussion  could  be 
worked  up  in  a  somewhat  similar  manner  to  that  on  the  subject  of 
electric  vehicles,  which  wa,s  introduced  with  a  short  dissertation  by 
Mr.  Ayton  last  year.  Mr.  Sparks  is  essentially  a  man  of  wide  engi- 
neering knowledge,  and  probably  his  experience  of  the  commercial 
and  industrial  side  of  electrical  engineering  is  unique.  As  he  has 
made  so  bold  as  to  give  utterance  in  his  Presidential  Address  to  his 
opinion  as  to  the  status  of  the  commercial  engineer,  he  may  see  lit 
to  make  some  other  suggestions  as  to  how  the  interests  of  this  clas .  of 
membership  of  the  Institution  can  be  furthered  during  his  term  of 

office. 

♦         *         *         * 

Following  Mr.  C.  P  Sparks'  presidential  com- 
ments upon  London's  electricity  supply  comes 
a  survey  by  Mr.  S.  L.  Pearce.  city  electrical 
engineer,  Manchester,  of  the  pdblic  supply  to  Cottonopolis.  In  an 
address  to  the  Manchester  Association  of  Engmeers  on  Saturday 
last  Mr.  Pearce  dealt  historically  with  the  famous  undertaking, 
described  its  present  plant  and  supply  system,  and  gave  his  audience 
a  look  into  its  immediate  future.  We  are  glad  to  see  that  Mr.  Pence 
is  not  afraid  to  compare  his  undertaking  with  those  of  the  great 
Continental  and  American  cities.  The  following  figures  are  taken 
from  his  lecture,  and  the  comparisons  are  most  significant  :— 

Units  per 

Population. 


Ave 
Manchester ! 


Paris  2.800.000 

Berlin 2,200,000 

Hamburg  1,000.000 

New  York 4,750.000 

Boston   1.000.000 

Chicago  2,185,000 

Greater  London    7,250,000 


Area  served 
sq.  miles. 

31  .. 

24  .. 

30  .. 

131  .. 

....  597  ... 
101  ... 


he;Ad  of 
jwpulation. 

•>7 


111 
43 
300 
4IX) 
42.> 
130 
157 


...     693     ... 

Manchester    750,000     46     ... 

We  must  confess  our  own  surprise  to  find  that  Manchester  consume.-? 
more  energy  per  head  of  population  than  Greater  London,  and  our 
readers  will  probablv  share  our  surprise.  The  figures  ought  to  stur 
up  friendly  rivalrv  among  the  undertakings  in  our  gieat  provmcial 
centres,  though  we  imagme  that  such  places  as  Birmingham  and 
Glasgow  will  not  be  far  behind  the  Manchester  undertaking. 

^  *         *         *         * 

From  tune  to  time  we  come  across  cases  of  the 
disregard  by  Government  officials  of  the 
necessity  of  encouraging  the  development  of  our 
natural  sources  of  power,  and  of  making  the  most 
of  our  economic  resources.  A  good  illustration  of  this  bureaucratic 
attitude  towards  modem  enterprise  is  to  be  found  in  the  treatment 


Development  of 
Natural  Sources 
of  Power. 
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meted  out  to  the  Burma  Corporation.  At  the  recent  meeting  of  the 
company  (reported  in  our  issue  of  the  12th  inst.,  p.  216),  it  was 
stated  by  the  chairman  (Mr.  R.  T.  .Smith),  that  owing  to  the  onerous 
conditions  and  the  unnecessarily  heavy  charges  imposed  upon  their 
proposed  use  of  water  jxjwer  the  company  had  had  to  emjjloy  oil 
engines  for  the  generation  of  electrical  energy,  and  they  had  been 
obliged  to  go  to  Switzerland  for  the  j>urchase  of  a  Sulzer-Diesel  oil 
engine.  Officials  are,  no  doubt,  justified  in  la\^ing  down  reasonable 
conditions  for  the  utilisation  of  water  power  in  a  district  and  jjrovifl- 
ing  against  the  acquisition  of  monopolies  which  may  be  ultimately 
injurious  to  the  common  good  of  the  community.  There  is,  however, 
a  tendency  to  impose  unnecessarily  severe  restrictions  ujxin  the  use  of 
water  power,  and  we  are  convinced  that  in  the  present  instance  the 
Burma  Corporation  received  no  encouragement  to  utilise  a  dormant 
asset  or  to  increase  the  wealth  of  the  community.  This  is  unfortunate, 
particularl}'  at  the  present  time  when  everything  po.ssible  should  Ije 
done  to  encourage  the  development  of  Colonial  and  imi)erial  enter- 
prise. 


IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  the  week  Nov.   15,  1915,  to  Nov.  20,  1915. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufaetures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  (See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Bristol. — France :  Elec.  lamps,  12  pkg. . 

Folkestone.  -/=^on«.-  Unenumerated,  99  pkgs. 

Liverpool.-  i/.5./l..-  Unenumerated,  125  pkgs. 

London.— U.S.A.:    Elec.  machinery.  £2,886:    carbon  candles,  £1,489:    r'-- ' 

£183  ;    telephone  materials.  £359  ;   lamp  parts.  £693  ;    unenumerated,  £4,901  - 

Holland:   E!ec.  lamps,  £2,323-30  pkgs. ;   elec.  machinery,  £425:    unenumer^-       . . 

France:  Elec.  machinery,  £680  ;  carbon  candles,  £204  ;  unenumerated,  £693.  Denmark: 
Elec.  machinery,  £314;  unenumerated,  £315.  Italy:  Elec.  wire,  23  pkgs.  ;  v/ire  and 
cable,  £1.499;  carbon  candles,  £67. 

Sweden.—  Lamp  parts,  £219. 

Japan.— Unenumerated.  £71. 

Manchester.— t/.5.>l.  .•  Carbon  electrodes,  67  pkgs. 

Southampton.— /=rawc.-  Unenumerated,  32  pkgs. 

EXPORTS. 

To  k\}ST9.K\.ks\K.— Auckland :  Unenumerated.  £25.  Melbourne:  Elec.  machinery, 
£1,911:  telephone  cable  and  parts,  £3.479  :  wire  and  cable.  £2.509  :  unenumerated.  f 756. 
Sydney:  Elec.  machinery,  £450:  wire  and  cable,  £436:  elec.  motors,  £150:  unenu- 
merated. £1,240.  Wellington:  Wire  and  cubic,  £2,006  ;  unenumerated.  £636.  Uristane : 
Elec.  machinery.  £257;  urenumerated,  £457.  Dunedin :  Wire  and  c:ible,  £267:  un- 
enumerated, £460.  Lyitelton:  Wire  and  cable,  £92  ;  unenumerated.  £406.  Adelaide: 
Elec.  machinery,  £32;  telet;raph  material.  £50:  unenumerated,  £1.389.  Hobart: 
Wire  and  cable,  £283  :  unenumerated,  £43.  Newcastle:  Unenumerated,  £56.  Perth: 
Wire  and  cable.  £172:  unenumerated,  £231.  Launceston :  Elec.  machinery,  £29. 
Jessrllon  :  Unenumerated,  £53. 

fKvmcK.— Durban:  Unenumer  '  ■  f  19.  Port  EUiabeth :  Wire  and  cable.  £672: 
unenumerated.  £189.  Zanzibar:  material, £32.  Care  7"o""i  •"  Unenumerated. 
£32.    Beira:  E.  Africa.  unenumL-..^;,  i.„l.     Fast  London :  Elec.  m-'  €270. 

Ecypr.— Port  Said  :  Elec.  machinery.  £41.     Alexandria:  Unenur 

South  AND  Central  America.-  Buenos  >lvr«.-  Wire  and  cable,  t  ,  .  w  lamps, 

£137,110:  unenumerated,  £1,168.  Talara:  Elec.  machinery,  £129.  TuUahuano:  Un- 
enumer.ited.  £135.  Rosario:  Unenumerated.  £985.  Puerto  Arenas:  Unenumerated, 
£44.     Anto/agasta:  Unenumerated,  £308.     Bahio  Slanca :  Unenumerated,  £55. 

U.S.A.— New  York:  Elec.  machinery,  £2r  ;   unenumerated,  £36. 

Canada.— Montreal :  Unenumerated,  £110. 

Holland.  -/?o//frrfflw.-  Wire  and  cable.  £387;  unenumerated,  £200.  Amsterdam: 
Wire  and  cable,  £1 ,334  ;   unenumerated.  £120. 

Svif.:->en.— Stockholm  :  Unenumerated,  £30. 

Norway.  — Christionio :  Wire  .nnri  caLle  £263. 

RvssxA.—Archangrt :  El-  -v.  £181;  £765.     Pttrograd :  mn 

and  cable.  £1,842  ;  elec  m.  3:  uneni.  -. 

Italy.-  Cfwoo.-  Wire  and  r  ,1  )'■  1  1. 1"  -iiuicrv,  t,.'.j;x) ;  unenumwAted. £2,036 

Naples:  Wire  and  cable.  £160  ;  elec.  r  £420. 

India,    Crylcn.    Ini" -("i"''*     *•  ".,  ■-■  r,.,„,~^  _  n  ...i  ,,        t„> i- 

materials.  £210  :  wire.. 

nery,£464;  wireandc.il 

unenumerated.  £218.     Ceylon:  V 

wire  and   cable.  £180;    unenuri. 

Sweltenham :    Elec.  machinery.  £40.     tclc>.i.i;il-.  m^tfrul,  £21:     i. 

Karachi:   Unenumerated,  i^.     Bankok :   Wire  and  cable.  £296;    i 

Allahabad:  Elec.  m.ichi '^"^^. 

China.— Shanghai :    I  inery,  £40:    unenumerated,  £503.    Hongkong:    Wire 

and  cable.  £2.206  :  unc:    .  J,  £91.     Hankow:  Unenumtrated.  £11. 

West  \nviIv.s.— Trinidad :  Unenumerated,  £9. 

Malta. — Telegraph  material,  £7.650  ;   unenumerated,  £24. 

Portugal. — Lisbon:   Elec.  machinery,  £125. 

Gibraltar. — Unenumerated,  £358. 

SvA\N.— Bilbao :  Wire  and  cable,  £165  ;  unenumerated.  £86. 

France.- Paris :  Unenumer.^ted,  £163.  Calais:  Wire  an  1  cable,  £1,224.  Havre: 
Wire  and  cable,  £37."^ :   unen'imrrr.'H.  £600. 

FOREIGN  GOODS  (duty  pniH  nnd  fm>). 

Z)ttr^a^•.•  Unenumerated.  t 
mealed,    £99.      Sydney:    I 

Halifax:    Unenunier.ited,  £3b.  .    Uiiei..; 

meratc^,  £21.     Melbourne:  U'le:  £39.      /. 

grad :  Unenumerated.  £1 16.   Sai'iiri:,.:    uncnumeratea,  to^'.   j'itfHf.j;.  l 
£1,038   Singapore:  Unenumerated,  £10. 


jmc:<.;ej. 


IN  TRANSIT. 


Adi'Iiti'.lr  . 
Ian 
1/;., 


PI.',-      l.m 


."1      Au.klund:     Elec.   iampc.    t\MO.    Sydney:     Elec 
lamps,  &c.,  £630.    Napttr  •  Etec  lampt.  £190.    Wd- 


N<1TE. — The  Inrjje  number  of  it-^ms  in  thew  oPScinI  n^tirns  under  the 
mialoailinK  houding  "  uiioiunnerntod  "  relnt«  to  whtit  is  deaohbed  m 
"  eUt^riMl  good*  "  *n<l  "  electrical  mat«riaU." 


LEGAL  INTELLIGENCE. 


Devonport  Tramways  Arbitration. 

The  arbitration  proceedings  a8  to  the  price  to  be  paid  by  Plymouth 
Corporation  for  the  undertaking  of  the  Devonport  &  District  Tramways 
Co.  have  Jx'cn  continued  before  the  arbitrator  (Mr.  Hall  Blyth). 

Mr.  H.  Enol.vxd,  general  manager  of  the  Yorkshire  (West  Riding) 
Tramways  Co..  gave  evidence  as  to  the  valuation  of  the  undertaking,  the 
receipts,"&c.  Between  Oct.  2,  1915,  and  Aug.  12,  1919,  assuming  that 
gro.ss  receipts  wore  as  he  estimated,  he  assumed  that  they  would  carry  the 
population  in  191fi  98  times,  in  1917  107  times,  and  in  1918  116  times. 
The  result  would  be  that  the  Devonport  tramway  system  would,  on  those 
%ures,  be  well  below  the  average  figures  for  the  other  tramway  systems 
of  the  country.  It  showed  that  there  was  a  large  margin  of  expansion. 
The  total  estimated  profit,  subject  to  depreciation,  from  Oct.  2  last  to 
Aug.  12,  1919,  he  put  at  £77,011.  He  allowed  0-623d.  per  ear-mile  for 
depreciation,  and,  estimating  car-mileage  in  the  period  at  3,379,193,  the 
total  was  £8,782,  to  which  had  to  be  added  £400,  which  he  considered 
would  be  the  loss  on  the  re-sale  of  the  extra  rolling  stock,  giving  a  total 
depreciation  of  £9,182.  Deducting  that  from  the  total  estimated  profits, 
'the  total  net  profit  for  the  period  was  £67,829.  From  the  point  of  view 
of  public  convenience  and  of  expediency  for  the  local  authority  and 
trainwaj'  comj)any,  he  thought  through  running  could  not  have  been 
po.stponed.  The  elfect  of  through  running  between  towns  like  Plymouth 
and  Devonport  would  be  ver}-  marked  indeed.  There  was  a  large  trafiic 
waiting  to  be  developed.  Through  running  afiected  not  onh'  long- 
distance passenger  traffic  but  also  the  traffic  around  the  terminus  of  each 
line.  At  present  a  man  living  within  half  a  mile  of  the  Pennycomequick 
terminus,  and  wishing  to  go  to  Plymouth,  would  certainly  not  join  a 
Devonf)ort  car  and  then  change.  Such  an  area  was  sterilised  for  traffic 
purposes.  There  was  a  sterilisation  of  both  lines  there.  His  calculations 
were  based  on  experience  of  other  places.  He  put  the  value  of  through 
running  to  the  Devonport  tramways  at  l}d.  per  car- mile  over  the  whole 
car-mileage  of  the  company.  On  the  basis  of  tlirough  running  he  esti- 
mated that  in  1918  the  tramway  would  be  carrjing  the  population  128 
times,  which  was  well  below  the  average  for  the  tramway  sy.stems  of  the 
country.  The  estimated  profit  ari.sing  from  through  running  from 
Oct.  2  last  to  1919  was  £17,598.  The  valu2  of  the  light  railway  as  a  going 
concern  was  a  difficult  matter.  Approaching  it  from  the  point  of  view 
of  what  it  would  enable  him  to  earn  as  owner  of  the  tramways,  he  reaUsed 
it  as  a  connecting  link,  enabling  through  running  to  be  put  into  operation. 
Without  gambling  or  making  a  shot  in  the  dark,  but  treating  the  matter 
as  a  business  jjroposition,  he  put  the  value  at  £10.000.  Nobody  could 
find  a  basis  for  the  valuation.  It  was  simply  what  a  business  man  would 
pay  for  the  junction,  provided  he  could  get  through  running. 

Mr.  Cecii.  Bhaithwaite,  of  Messrs.  Foster  &  Braithwaite,  gave 
evidence  as  to  the  provision  of  capital  for  companies  such  as  the  Devon- 
port  &  District  Tramways  Co.  Provided  the  Treasury  gave  their 
sanction,  it  would  have  been  fortunate  if  the  capital  could  be  raised  on  a 
basis  of  10  per  cent,  discount.  He  had  assumed  £Ui0.(X)0  as  the  capital, 
which,  at  10  per  cent.,  would  be  £16.000.  It  de]>ended  upon  circuni- 
st.mces  as  to  whether  10  per  cent,  .should  apply  to  a  municipal  cor- 
poration raising  money.  The  brokerage  usually  paid  on  an  undcrt.ik  ■ 
of  the  kind — that  was.  in  actually  placing  the  stock,  and  it  had  notli  ■!_ 
to  do  with  underwriting — would  l>e  at  least  Is.  a  share.  The  cost  of  the 
undertaking  would  be  6  per  cent,  at  least.  Then  he  estimated  £800  as 
commisision  would  be  paid  to  various  agents  all  over  the  country. 

.Mr.  KNC)i.,\Nn  was  recalled  for  cro.ss-exftmination.  He  stated  if  the 
com])any  had  remained  in  possession  there  would  have  been  a  thoroujih 
understanding  before  now.  As  to  the  valuation  of  the  light  railway, 
which  was  only  about  70  yds.  in  length,  if  he  treated  it  as  e.irning.  sjiy, 
one  eighth  of  the  tramway,  and  si)]it  up  the  income  accordingly,  the 
sum  would  lie  more  than  the  £10.000  he  had  estimated. 

This  conchided  the  case  for  the  comjinny. 

Mr.  Li.«ivi».  K.C.  (for  the  Plymouth  Cor]H>ration).  said  that  the  arbitra- 
tor was  face<i  with  a  difficulty  which  undoubtiMlly  had  never  l^fore  been 
presented  to  any  arbitration  tribunal  ilealing  with  tramwa>"s.  The  case 
of  the  company  involved  figures  which  w(>re  out  of  all  projwrtion  to  the 
figures  that  would  have  been  ])ut  forward  in  normal  circumstance.  In 
1911,  1912  nnd  1913  there  was  verj-  considerable  activity  in  the  dock- 
yard. The  whole  question  was  whether  the  resultant  prosperity  to  the 
traniw«y!«  was  natural  or  supernatural  :  whether  it  was  constant  and 
likely  to  go  on  for  all  time.  He  attributed  great  importance  to  local 
knowledge,  and  yet  .Mr.  8ellon  and  .Mr.  Kngland  had  practically  no  con- 
ncition  with  Devonport.  excej»t  for  the  ptirposcs  of  that  arbi' 
DovonjK.rf  wi«  1  iTircJy  depemlont  on  the  tloekyard.  and  th.U  the 
'  ird  practically  m,«le  or  in  .rred  the  undertaking.      In 

I  '"-.  lun.sfl.  Devonport  app«^  in^l  to  be  rajiidly  ijicn  .»ln.. 

antl  it  was  in  a  very  jirosjierous  condition,  as  large  works  wci 
carried  out.     But  Dcvon|>ort  had  not  gone  on  Ii  '       - 

works  were  i  nnipleteil  tin-  men  went  awav.  'Mid  ; 
sp..      ■  ,     ,  . 

p»  •■  \  ,  ,     ,  M  ,,  I  1      ■       I  H  H  (  I   ' 

paid  n  dividend  ot  4  )>er  cent.,  and  in  1901,  when  the  evtension  had  bi"<«n 
opened,  nlthoutrb  that  wan  the  j-e  >r  in  which  the  proj>crty  of  Dcvonjiort 
w«.<«  at  Its  liit;lii^t  point,  the  dividend  fell  t<>  2  per  cent.  Since  l'.H>4  the 
dividend  haii  <'  "  .  r.  and  if  ]ir<M         ' 

ciation  WA'-  n,  ild  nalh  oiil- 
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As  regarded  the  light  railway  as  a  going  concern,  inasmuch  as  it  would 
be  by  itself  absolutely  useless,  and  its  only  value  was  as  a  link  with  the 
tramways  for  runniiiLj  powers,  and  as  it  was  said  that  from  a  pounds, 
shillings  and  pence  point  of  view  it  would  not  matter  whether  there  was 
a  back  shunt  or  not,  the  question  seemed  not  worth  discussing,  (.'om- 
paring  the  figures  for  the  various  items  on  which  the  parties  had  not 
agreed,  submitted  by  I\lr.  Hcllon  and  Mr.  England,  and  those  which  he 
now  presented  for  the  Corporation,  the  following  results  were  disclosed: — 

Corporation.     Mr.  Sellon.  Mr.  England. 

Permanent  way    £28,500  ...  £00,000  ...  £58,000 

Overhead  equipment  .• ;},00Q  ...  4,938  ...  4,230 

Cables,  ducts  and  manholes    ...        5,300  ...  7,950  ...  7,797 

Depot  permanent  way 1,000  ...  1,809  ...  2,028 

Depot  overhead  equipment    ...            135  ...  285  ...  256 

Cars 7,000  to  10,000  ...  21.545  ...  21,02(5 

The  company  also  claimed  5  per  cent,  interest  on  capital,  which,  at 
£1()0,000,  made  £8,000,  whereas  his  figures  for  that  item  would  be  nil. 
For  the  cost  of  raising  capital  the  company  clairried  10  per  cent.,  and  his 
figure  would  be  nil.  The  company  claimed  that  they  were  entitled  to 
base  the  "  then  "  value  on  the  price  of  materials  under  the  abnormal 
conditions  prevailing  on  or  about  Oct.  2  last,  but  he  submitted  that  the 
arbitrator  had  not  to  take  the  "  then  "  cost  in  fixing  the  "  then  "  value. 

The  Arbitrator  :  Supposing  an  abnormal  state  of  affairs  existed,  and 
the  price  of  steel  rails  fell  from  £7  to  £2  or  £3  per  ton;  would  not  Plymouth 
Corporation  have  argued  that  that  was  the  basis  of  the  then  value  ? 

Mr.  Lloyd  :  I  would  not  say  they  would  not,  but  I  am  sure  my 
learned  friends  then  would  have  argued  the  contrary.  It  is  for  you  to 
decide  what  is  the  proper  cost.  He  submitted  that  the  arbitrator  was 
not  bound  slavishly  to  take  artificial  figures  existing  on  Oct.  2.  It  was 
ridiculous  to  take  an  actual  date.    He  could  not  get  the  price  on  that  day. 

The  Abbitratoe  :    You  can  arrive  at  it. 

Mr.  Lloyd  said  he  could  get  a  value  by  estimating  the  cost,  but  that 
cost  could  not  be  the  actual  valuation  on  that  particular  day.  It  was 
his  opinion  of  the  value  that  he  had  got  to  arrive  at,  and  it  was  nonsense 
to  say  he  must  accept  the  particular  price  quoted  on  that  day.  No  one 
suggested  there  was  any  likelihood  of  constructing  a  tramway  under 
existing  circumstances.  Even  if  they  could  get  the  money  they  would 
have  the  greatest  difficulty  in  getting  materials  and  labour.  On  the  claim 
of  the  company  for  interest  on  capital  during  construction,  based  oh  the 
National  Telephone  Company  case,  counsel  pointed  out  that  the  National 
Telephone  Co.  was  not  a  statutory  company  or  limited  in  the  same  way 
as  that  company.  There  was  no  power  of  that  kind  for  a  statutory  com- 
pany unless  it  was  specifically  given,  and  no  such  power  was  given  there. 
He  went  further,  and  said  that  the  principle  was  contrary  to  the  policy 
of  Parliament,  and  it  was  only  in  exceptional  cases  that  it  could  be 
allowed.  With  regard  to  profits,  the  company  had  undoubtedly  been 
affected  for  the  better  by  the  war,  but  it  was  quite  a  different  thing  to 
build  the  future  upon  that.  Last  j'ear  was  exceptional,  and  1911,  1912 
and  1913  were  also  years  of  great  activity  in  the  dockyard.  The  pro- 
spective gross  receipts  estimated  by  the  company  were  much  over-rated, 
while  their  working  expenses  were  underestimated,  with  the  result  that 
ths  figures  were  unduly  in  favour  of  the  company.  The  so-called  estimate 
of  the  future  was  "  dabbling  with  figures,"  many  of  which  were  incorrect, 
by  two  gentlemen  having  no  larowlcdge  of  the  local  circumstances,  and 
with  deductions  which  they  could  not  even  justify. 

Mr.  J.  H.  Ellis,  town  clerk  of  Plymouth,  gave  evidence  as  to  the  local 
conditions,  &c.  The  object  of  the  Corporation  in  taking  over  the  tram- 
ways before  1919  was  public  convenience  and  not  profits,  although  it  was 
thought  that  economies  amounting  to  £7,000  would  be  effected  in  con- 
junction with  the  Plymouth,  Stonehouse  and  Devonport  tramways  and 
their  own.  While  the  war  lasted  it  would  be  a  period  of  exceptional 
prosperity  to  the  Devonport  tramways,  but  the  top  had  been  reached 
and  traffic  would  now  progressively  go  down,  though  pre-war  conditions 
would  not  be  reached  for  a  very  long  time.  The  Plymouth  Corporation 
as  now  constituted  would  not  have  negotiated  with  the  company  for 
through  running  had  the  undertaking  not  been  acquired  But  for  the 
purchase  the  improvements  would  not  have  taken  place  before  1919. 

Mr.  Wm.  Cash,  C.A.,  ?aid  he  had  estimated  the  net  pT-ofits  that  would  be 
available  for  dividends,  after  deductions  for  renewals  and  depreciation, 
on  the  basis  of  the  company's  forecast  of  earnings  in  the  succeeding  years 
up  to  August  12,  1919.  These  varied  from  9-2  per  cent,  in  1916  to  18-3 
per  cent,  in  1919.  He  had  never  heard  anj'thing  approaching  those 
figures  in  any  tramway  undertaking  ;  the  highest  he  could  find  for  any 
company  was  8^  per  cent,  in  August,  1915.  A  Corporation  such  as  Plj'- 
mouth  could  obtain  the  monej^  for  constructing  tramways  at  5  per  cent. 

Mr.  J.  B.  Hamilton  put  the  price  of  rails  at  £8.  5s.  per  ton.  The 
average  life  of  the  tramway  lines  was  about  21  years,  assuming  present 
traffic  conditions.  He  had  taken  the  granite  setts  at  the  price  at  which 
he  could  have  got  them  just  befo?'e  the  war,  and  he  assumed  that  they 
would, be  patched  f'om  time  to  time  until  the  rails  were  worn  out,  and  the 
line  h'-d  to  be  replaced.  Allowing  for  redressing  those  which  were  suit- 
able, he  valued  the  setts  at  £1,497.  As  to  the  overhead  equipment,  he 
gave  no  residual  v:iluc  to  the  poles.  The  life  of  the  poles  he  put  at  30 
yen's.  It  was  imiiossible  now  to  get  copper  delivered  for  any  purpose 
exccjjt  on  a  certificate  of  the  Minister  of  Munitions,  and  that  would  not  bo 
granted  unless  the  material  was  for  an  absolutely  necessary  purpose.  As 
to  future  profits,  he  thought  it  was  absolutely  unlikely  that  the  year  1915 
would  rc])eat  itself,  and  that  the  earnings  Avould  be  on  the  downward 
grade  in  1916.  The  light  railway  was  essential  to  through  running,  and 
had  no  value  at  all  without  it. 

The  proceedings  are  adjourned  to  December  15. 


Osram  Lamp  Works   Ltd.   v.  Merry  weather  &  Sons. 

A  pending  action,  in  which  plaintiffs  claimed  an  indemnity,  wm  men- 
tioned to  Mr.  Justice  Scrutton  last  week. 

Mr.  H.  Braxdox  (for  plaintiffs)  stated  that  f|<»f»»ndan»<>  won  in«tallin!» 
fire  apparatus  for  plaintiffs  when  some  (■< 
ployes.   She  was  seriously  injured,  and  pi  ■■ 
in  rcsfjcct  of  which  they  claimed  an  idemnity  from  ■ 
had  named  a  lump  sum  which  she  would  accept  in  i.m  -i 
the  parties  had  arrived  at  a  settlement.     Notice  would  ha-, 
to  the  girl  that  it  was  to  apply  for  the  ajqiicival  of  t- 
lordship  ordered  the  action  to  stand  out  gcixrally,  wiu 
to  resu)re  it  when  ready. 


Osram  Lamp  Works   Ltd.   v.  Pope's  Electric  Lamp  Co.   Ltd. 

The  hearing  of  this  case  has  been  continued  in  the  Court  ■  1 

(the  Master  of  the  Rolls  and  Lords  .Justices  Bankes  and  Wa:  ,  ,,, 
on  ])laintiffs'  appeal  from  the  judgment  of  Mr.  .Justice  Joyce,  holding 
that  defendants  had  not  infringed  plaintiffs'  patent. 

Mr.  T.  Terrell,  K.C,  on  behalf  of  respondents,  contended  that  there 
was  no  invention  in  the  selection  of  tungsten  for  lamp  filaments.  There 
was  nothing  new  in  the  treatment  with  an  organic  binding  material.  The 
carbonising  process  was  known.  The  patentees  had  made  it  an  ei-.sential 
part  of  their  process  that  the  electric  current  should  be  pas-sed  through 
the  filament.  It  was  not  known  that  the  only  object  of  passing  the 
current  through  was  to  heat  the  filament  or  that  external  heating  would 
have  the  same  effect.  Defendants  did  not  use  the  equalising  process, 
which  was  an  essential  part  of  the  invention.  Defendants  had  not  any 
of  the  three  points  put  forward  by  the  patentees  as  being  essential.  The 
process  of  building  up  a  fUament  was  well  known.  Welsbachs  proce-w 
was  known  to  be  applicable  to  many  metals,  and  all  that  the  patentees 
did  was  to  tell  one  to  try  it  on  another  metal.  There  was  no  subject 
matter  in  merely  taking  a  substance  well  known  to  be  suitable  for  a  par- 
ticular purpose,  though  it  might  not  have  in  fact  been  used  for  that 
purpose,  and  applying  it  to  a  well-known  purpose.  He  contended  that 
defendants  did  not  infringe  because  they  did  not  use  an  atmosphere  of 
steam  and  hydrogen.  Defendants  did  not  infringe  because  thej-  did  not 
carbonise.  Plaintiffs  had  not  brought  before  the  Court  evidence  'is  to 
any  experiments  which  showed  that  in  defendants'  process  wajer  reaction 
had  takeiL place  at  all. 

Mr.  Walter,  in  replying  on  behalf  of  appellants,  contended  that  upon 
the  evidence  there  had  been  clearly  infringement  by  respondents  of 
plaintiffs'  patent.  He  submitted  that  the  evidence  of  Mr.  Ballantj-ne 
(a  witness  for  the  defence),  elicited  in  cross-examination  in  the  Court 
iDelow,  really  amounted  to  an  admission  of  uifrinwement  by  defend  - 
He  contended  that  plaintiffs  were  clearly  entitled  to  judgment  ai 
issue  of  infringement. 

The  M.ASTEB  OF  THE  RoLLS  statcd  that  the  Court  would  take  time  to 
consider  its  judgment  on  the  issue  of  infringement,  and  should  it  be 
thought  desirable  to  hear  further  argument  on  the  other  issues  in  the  case 
an  intimation  to  that  effect  would  be  sent  to  the  parties. 


Electricity  Works  Assessment. 

At  the  London  Quarter  Sessions  last  week  the  Brompton  &  Kensing- 
ton Electricity  Supply  Co.  (Ltd.)  appealed  against  the  assessment  of  their 
undertaking  by  the  Kensington  Assessment  Committee.  It  was  proposed 
to  increase  the  rateable  value  nlaced  upon  the  company's  works  and  mains 
by  £1,000  in  view  of  certain  ,  tructural  alterations  at  the  works  at  West 
Brompton,  and  also  of  an  increase  in  the  net  i)rofits  in.  1912  and  1913. 
compared  with  the  years  1909  and  1910,  which  were  considered  at  the 
time  of  the  last  quinquennial  revaluation  in  1910. 

Mr.  Ryde,  K.C.  (with  Mr.  G.  F.  Spear)  ai)|)eared  for  the  appellants, 
and  Mr.  Clavell  Salter,  K.C,  5I.P.,  with  Mr.  C.  Whiteley.  represented  the 
Kensington  Assessment  Committee.  Expert  evidence  for  appellants  was 
given  by  Mr.  H.  M.  Carpenter  (INlcssrs.  Humphreys-Davis  &  Co.)  and  Mr. 
G.  W.  Spencer  Hawes  (Messrs.  May  &  Hawes) ;  and  evidence  was  also 
given  by  Mr.  Thomas  J.  Owens,  the  c- :npanys  secretary.  For 
respondents'  the  witnesses  were  Mr.  W.  H.  Eve.  Mr.  A.  L.  Ryde  and 
Mr. W.Chambers Leets.  .     j,-  ■        u  j 

Mr.  Spencer  Hawes  said  that  certain  alterations  and  additions  had 
been  made  to  the  undertaking  since  1910,  including  the  r.  ■  '  -it  of 

four  small  steam  engines  and  alternators  by  two  tu.  tx.-altc  .  .uul 

the  laving  of  additional  mains.  Economies  had  been  effectoil  by  tin-  new 
plant,"^the  business  had  been  extended  and  the  receipts  had  mcreaseil.  but 
it  was  necessary  in  ascertainins;  the  animal  value  of  the  incroastKl  eannngs 
to  make  a  fair  and  reasonable  allowance  in  resix^n  of  the  additional 
capital  j-equired  to  earn  the  additional  receipts  and  in  res^MHt  also  of  the 
annual  average  cost  of  repairing,  maintauung  and  reno- 
to  the  tenants' chattels  and  to  the  plant  and  mams 
if  determined  on  a  proper  basis  with  a  reasonable  provision  for  the 
tenants'  capital  and  with  due  regard  to  the  probiible  period  of  ustnul 
service  of  the  meter,  plant  and  mains  absorbed  a  sum  m  excess  of  the 
average  annual  value  of  the  expanded  receipts,  and  therefore  there  w.vs  no 
ground  for  anv  increase  in  the  rateable  value  of  the  undertaking  as  from 

1910  to  the  eiid  of  1913.  ,     .,    ,  .         ,        *,         .     n 

\fter  hearinc-  the  evidence,  the  Court  decided  to  reduce  the  rateable 
value  bv  £400°  leaving  a  net  increase  of  £500  upon  the  quinquennial 
assessmmit  settled  in  1910.  and  awarded  a  proportion  of  their  costs  to  the 
Assessment  Committee.     The  chairman,  in  giving  the  decision  of  the 
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Court,  stated  that  appellants  had  appealed  against  a  provisional  supple- 
mental valuation  list  made  in  1913  in  which  the  appellants  were  assessed 
at  £22,800  gross,  and  £12,00^)  rateable  value,  the  rateable  value  at  the  pre- 
ceding fjuinquennial  valuation  in  1910  having  been  fixed  at  £11,000. 
There  could  be  no  dispute  whatever  at  to  the  law  applicable  to  cases  of 
that  kind.     No  one  suggested  that  what  were  called  general  causes, 
operating  upon  all  undertakings  in  London,could  bt;  given  by  an  assttssment 
committee  as  a  reason  for  making  a  provisional  ILst  and  afterwards 
putting  it  into  a  supplemental  list.     The  causes  that  operated  must  Ije 
causes  peculiar  to  the  particular  undertaking,  which  was  the  subject 
matter  of  the  appeal ;  it  was  not  enough  to  show  general  operating  cau.ses. 
In  the  present  ca.se,  before  the  property  could  be  put  in  a  provisional  list 
at  all,  the  Assessment  Committee  had  to  find  that  there  were  circum- 
stances in  regard  to  the  particular  undertaking.     They  proceeded  to  do 
so,  first  by  giving  evidence  in  regard  to  the  receipts  of  the  undertaking, 
the  gross  receipts  and  the  net  receipts — and  comparing  the  year  IDl.'J,  in 
which  the  provisional  list  was  made,  with  1910,  the  year  of  the  cjTan- 
(|uennial  valuation  ;    but  also  both  sides  put  in  other  figures  to  show 
whether  they  were,  what  are  called,  mere  fluctuations  in  the  tra<le  of  a 
particular  undertaking.     That  was  (juite  right,  and  nolxxly  could  object 
to  that.     There  was  evidence  that  that  undertaking  in  1918  ha<i  gross 
receipts  £(i.(X)0  in  excess  of  those  of  the  quinquennial  year.     There  was 
evidence  also  that  the  net  receipts  had  increased  by  several  thousand 
pounds  as  between  the  two  years.     There  was  further  evidence  given  in 
regard  to  causes  operating  to  produce  that— the  fact  that  in  that  j)ar- 
ticular  year  some  £8.(J(»0  worth  of  new  machinery  had  l>een  supplied  in 
place  of  older  machinery  which  was  not  .so  effective  for  its  purpo.xe  : 
there  was  evidence  that  the  mileage  of  the  comj)any"s  mains  had  Ix-'cn 
increased  by  (i,  and  there  was  also  a  variety  of  other  evidence.     The 
number  of  customers,  he  thought,  had  increased.     The  Court  thought 
there  was  evidence  which  established  the  proposition  that  those  causes 
which  had  been  giv(>n  in  evidence  were  the  operative  causes  which  jmi- 
duced  the  result  in  the  increased  value  of  the  undertaking  in  1913.    They 
were  of  opinion  that  it  had  been  amj)ly  proved  that  the  operative  causes 
given  in  evidence  did  produce  the  result  of  an  increa.«ed    value   of   the 
undertaking  in   1913.      That  being  so  the  only  other  question  which 
renuiined  for  their  consideration  was  how  far  had  the  value  of  the  under- 
taking  been   increa.sed.     The  amount   by   which   the  Assessment  Com-' 
niittcc    had    increased  the   rateable  assessment    was   £1,000.      How  they 
arrived  at  that  figure,  of  course,  it  was  very  difficult  to  say,  but  it  was  not. 
perhajjs,  ditficult  to  surmise.     Everyone  knew  that  in  those  cases  there 
were  compromise  arrangements  by  which  each  party  hoped  to  avoid  the 
necessity  of  going  to  the  House  of  I^ords  and  to  jirevent  the  great  costs 
of  an  appeal  ;    and  no  doubt  that  was  brought  about  in  the  same  way. 
That  was  their  estimate  of  what  a  fair  figure  would  Ik-.     They  did  not 
thiidv  that  they  perhajis  tf)ok  sufficiently  into  consideration  a  cause  which 
operated  u|)on  the  other  side,  and  that  was  in  regard  to  the  increased 
cajjital  which  would  bfv  required.     What  they  had  to  consider,  of  course, 
in  connection  with  those  cases  was  what  wouhl  the  so-cnlled  hy]K)thetical 
tenant  gives  for  the  undertaking,  and  a  very  serious  matter  for  his  con- 
sideraticm  undoubtedly  would  Ik;  the  Increa.sed  ea])ital  lK)th  in  regard 
to  the  return  which  he  expected  and  also  in  regard  to  the  return  of  his 
ca|)ital   itself- what   ho   might   call   its   insurance   value  year  bj- year. 
TlK)se  were  all  elements  which  he  had  to  take  into  consideration.    Thev 
thought  that  there  was  an  allowance  to  be  made  on  that  side  of  the 
account,  and  in  regard  to  the  deduction  which  they  mafic  for  extra  cajiital 
they  had  fixed    it    at    £400.      They  thought   that   taking  £1.0(K>  as  the 
figure  at  which  tlu-y  had  fixed  the  increase  and  reducing  it  by  £400  they 
would  fix  the  increased  rateal)hi  value  at  £(MK).  making  the  rateable  value 
of  the  ])remises  £1 1,(KX).     What  the  gross  value  would  be  is  a  matter  of 
calculation  whi('h  was  much  more  int<'resting  for  the  parties  to  work  out 
than  for  the  Court,  and  I  hey  had  nf>t  ('one  so.     'I'hc-y  wo\ild  do  s-i  after- 
wards in  their  leisure  hours.      They  fixed  the  r;if cable  value  at  £11. (KK). 
That  brought  them  to  tlu^  (piestion  which  always  was  the  most  interesting 
in  thoHO  cases,  the  question  of  who  was  to  succeed,  and  who  should  have 
tln^  costs  of  those  ])roceedings.     Having  regard  to  all  the  circumstances 
of  the  case,  they  thought  that  the  practical  success  was  on  the  side  of  the 
AssessnuMit  ronnuittee,  but  Itu-y  <iid  not  think  that  they  had  completely 
succeeded,  and  therefore  tiwy  only  allowed  Iheni  two-tliirds  of  the  costs 
of  the  «i])pcal. 


Re  British  Electric  Traction  Co.    Ltd.) 

Last  week  Mr.  .Justice  Astbury  heard  a  ]>etition  to  sanction  n  scheme  of 
arrangement  and  confirm  a  reduction  of  capital  of  the  comjiany  from 
£4.000.000  to  £2.998.:J97.  15». 

Mr.  K.  lli.s8Ki.i-  K.C.  (for  the  conjpany)  said  the  petition  was  o))pnsed 
by  certain  persons  who  held  income  certifi<'ates.  The  scheme  had  Ikmmi 
approved  by  ov(M'whelming  majorities.  The  company  had  large  holdnigs 
in  various  travtion  companies.  The  issued  cii])ital  was  £4o;{..')92  (i  jwr 
cent,  cunndative  preference  stock,  £807.000  7  ]>rT  cent.  noncunnilHtive, 
£1.000.000  (i  per  cent,  preferred  ordinary  and  £t)f\«,(XM)  drforre<l  <.rdn\ary. 
Thos(>  all  ranked  <'(|Uiilly  as  to  ca])ital.  Jn  addition,  there  were  £1.0."i2.(KH> 
ordinary  shan-s  unissued  and  im-ome  certificates  of  the  face  vahie  of 
£2t)(i,37l.  iss\ied  in  1911  and  rc])resenting  arrears  of  dividmul  down  to 
July  ;{1,  191 1.  in  res|)ect  of  the  old  jjreference  shares.  In  that  year  there 
was  a  rearrangement  of  capital,  one  of  the  niain  objects  of  the  scheme 
being  to  arrest  the  accumulation  of  preference  dividend.  Therr  was  no 
rednclion  of  capital  then,  but   the  time  had  arrived  when  a  ri  "  ■> 

Hhould  take  ])lacc  by  reason  of  the  depreciation  of  the  eon)pan_\ 
and  that  the  loss  should  be  borne  entirely  V»y  the  preferred  nn<l  deferred 


ordinary-  capital,  the  holders  of  which,  however,  were  to  get  certain  bene- 
fits. The  income  certificates  were  to  be  cancelled,  and  the  holders  would 
get  35  per  cent,  of  the  face  value  of  the  certificates,  10  pe-  cent,  in  new 
preference  and  25  per  cent,  in  ordinary  stock  to  be  created,  the  balance 
being  wiped  out. 

Mr.  Clavson  said  the  company  proposed  to  give,  in  exchange  for  the 
income  certificates  some  shares  which  would  be  fully  paid.  If  he  took 
those  shares,  and  if  the  company  went  into  liquidation  next  year,  the 
liquidator  would  say  to  him,  "  Did  you  pay  cash  for  these  shares,  or  how 
are  they  fullv  paid  iip  ?  ''  He  would  have  to  say  he  never  paid  cash,  but 
they  had  been  fully  paid  by  allocating  to  the  shares  some  portion  of  the 
reserve  fund  which  was  in  cxi.stence  in  1915.  The  liquidator  would  then 
say  he  had  to  prove  that  the  reserve  fund  existed,  and  he  (counsel)  ven- 
tured to  say  that  his  Lordship  would  find  no  evidence  that  that  reserve 
fund  did  exist.  If  the  company  were  to  pay  him  let  it  pay  him,  but  not 
with  a  share  that  might  be  subssquently  challenged. 

Mr.  Rrs.sELL  said  the  point  raised  would  necessitate  going  into  evi- 
dence as  to  the  reserve  fund,  and  the  petition  was  allowed  to  stand  over  in 
order  that  the  point  might  be  met. 


Liability  of  Local  Authorities. 


The  H(jusc  of  l^rdu  recently  delivered  an  important  judgment  on  the 
scope  of  the  Public  Authorities  Protection  Act,  1893.  The  point  was 
rai.sed  in  an  action  brought  by  one  Myers  against  Bradford  Corporation 
for  damage  caused  by  a  servant  of  the  latter.  By  sec.  20  of  the  Bradford 
Corporation  CJas  &  Improvement  Act,  1871,  the  Corporation  were 
empowered  "to  make,  store  and  supply  gas  .  .  .  and  to  sell,  manufacture 
and  dispose  of  coke,  &c.'"  IWyers  ordered  from  the  Corporation  a  ton 
of  coke  which  was  delivered,  but  in  shooting  the  coke  down  the  coal 
hole  the  shop  window  got  broken.  Myers  sued  the  Corporation  in  the 
County  Court,  and  the  jury  returned  a  verdict  for  £17.  2s.,  but  the  County 
Court  .Judge  hcld-that,  as  the  action  had  not  been  begun  within  six 
months  of  the  injury  complained  of  (as  laid  down  by  sec.  1  of  the  Public 
.\uthoritie«  Protection  Act,  1893)  the  Corporation  were  protected,  and  he 
entered  judgment  for  the  defendants,  with  costs.  On  appeal  to  a 
Divisional  (Jourt.  Mr.  Justice  Bray  held  that  the  Corporation  were  pro- 
tected by  the  .\ct,  but  Mr.  Justice  Lush  was  of  opinion  that  the  section 
did  not  apply  as  the  Corporation  had  entered  into  contractual  obligations 
towards  M\-ers.  The  Court  of  Appeal,  however,  concurred  in  Mr.  Justice 
Lush's  view  and  allowed  the  appeal.  The  Corporation  appealed  to  the 
House  of  lyords  and  legal  arguments  were  delivered  in  July  last. 

In    delivering    judgment    the    Lord    Chancellor   dissented    from    the 
rea.soning  of  .Mr.  .1  use  ice  Lush.      He  said  that  it  was  not  because  the  Act 
out  of  which  an  action  arose  was  within  their  power  that  a  public  authority 
enjoyed  the  benefit  of  the  Statute.     It  was  because  the  Act  was  one 
which  was  either  an  act  in  the  direct  execution  of  a  Statute  or  in  the 
di.scharge  of  a  public  duty,  or  the  exercise  of  a  public  authority.     He 
regarded  those  latter  words  as  meaning  a  duty  owed  to  all  the  public 
alike  or  an  authority  exerci.sed  impartially  with  regard  to  all  the  public. 
It  assumctl  that  there  was  a  duty  and  an  authority  which  was  not  a 
public  one,  and  that  in  the  exercise  or  discharge  of  such  a  duty  that  pro- 
tection did  not   applj".     That  distinction  was  well  illustrated  by  the 
present  case.     It  might  b.;>  conceded  that  the  local  authority  was  bound 
]>roperly  to  dispose  of  their  residual  products  ;    but  there  was  no  obliga- 
tion uj)on  them  to  dispose  by  sale  though  that  was  the  most  obvious  and 
ordinary  way.     Still  less  was  there  any  duty  to  dispose  of  them  to  re- 
spondent.    No  member  of  the  public  could  have  complained  if  respon- 
dent ha<l  not  been  supplied  ;  nor  had  any  member  of  the  public  the  right 
to  require  the  loeal  authority  to  contract  with  him.     The  Act  complained 
of  arose  because  one  of  the  servants  of  appellants,  acting  in  the  course  of 
an  errand  on  which  they  had  j)ower  to  .send  him,  but  on  which  they  were 
not  bound  in  the  execution  of  any  act  or  in  the  discharge  of  any  public 
duty  or  authority  to  send  him.  in  breach  of  his  common  law  duty  to  his 
fellow-citi/.cns.  cau.sed  damage  by  his  personal  jiegligence.     In  his  opinion 
aTi  action  for  such  negligence  was  not  within  the  class  of  action  contem- 
j)lated  by  the  Statute.     The  difticulty  was  to  draw  a  lino  between  the 
<la.s,s  of  cases  that  were  within  and  those  that  were  without  the  Statute. 
From  the  wording  of  the  Statute  it  was  not  easy  to  draw  a  clear  dis- 
tinction and  there  might  well  be  cases  about  which  greater  doubt  might 
arise  and  more  uncertainty  be  felt  than  about  the  present,  which  to  his 
mind  lay  clearly  outside  th>>  area  of  Statutory  protection. 

The  other  Lords  gave  judgment  to  the  same  effect,  and  the  appeal  was 
di.-smissed  with  costs. 


Dexter  v.  Aldershot  Urban  District  CounciL 

This  ftctiim  came  before  Mr.  .lustice  Neville  last  week.  Plaintiff 
(Mrs.  Harriet  .M.  D.>xter)  claimed  an  injunction  to  restrain  defendants, 
their  servants  and  workmen  from  working  the  ])lant  and  machinery  at 
their  electric  supply  station  in  such  a  way  as  to  cause  nuisance  or  injury 
to  ]ilaintiff. 

-Mr.  Jenkins.  K.C.  and  Mr.  Church  were  counsel  for  plaintiff,  and 
<lefendant«  were  represented  by  Mr.  Peterson.  K.C..  and  .Mr.  Stamp. 

In  «)poning  the  .  M-e.  Mr.  Cmiu  n  said  the  nuisance  eomplnined  of  was 
twofohl.  first  \\,\]\  nxard  t<^  an  engine  house,  and  secondly  with  regard  to 
a  water  tower.  I'lauitiff  was  owner  and  ix-oupier  of  farcate  House. 
.Mdershot.  The  wat<'r  tower  discharged  a  lot  of  vapour  which  settle*! 
and  caused  considerable  nuisance.     Plaintiff's  aJid  defendants'  premises 
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adjoined,  and  defendants'  electricity  station,  in  which  a  Diesel  engines 
was  worl<ed,  was  155  ft.  3  in.  from  tiic  back  of  plaintiff's  garden.  The 
condensing  water  tower  was  66  ft.  9  in.  from  plaintiff's  premises.  Plain- 
tiff's house  was  built  in  1887-1888.  Defendants  had  obtained  a  pro- 
visional electric  lighting  order,  and  their  station  and  undertaking  were 
carried  on  under  the  powers  conferred  by  that  order.  At  the  time  the 
present  action  was  started  the  water  tower  was  not  in  existence  ;  it  was 
not  until  after  the  pleadings  were  closed  that  the  water  tower  was  erected. 
The  writ  was  issued  on  June  3,  1914,  and  afterwards  leave  was  obtained 
to  amend  the  pleadings  so  as  to  include  the  water  tower.  A  section  of 
the  Electric  Lighting  (Clauses)  Act  provided  that  nothing  in  the  order 
should  exempt  the  undertakers  from  the  consequences  of  any  nuisance  if 
they  committed  one.  In  their  defence  the  Council  admitted  that  there 
had  been  some  vibration  from  their  engine,  but  denied  that  there  had  been 
enough  to  cause  injury  to  plaintiff  or  her  house.  They  had  done  their 
best  to  cease  all  vibration,  and  hoped  in  time  to  bo  perfectly  successful. 
At  present  they  were  only  working  from  G  a.m.  until  9:30  p.m.  on  Satur- 
days and  from  6  a.m.  until  8  p.m.  on  other  daj's,  and  they  were  willing 
to  undertake  to  restrict  their  working  to  these  hours  until  means  had  been 
found  for  satisfactorily  preventing  any  vibration.  They  had  also  paid 
£5  into  Court  to  satisfy  any  damage  plaintiff  might  have  suffered. 

Lieut.-Col.  Potter  said  he  was  home  from  the  front  on  leave.  He 
lived  in  plaintiff's  house  with  his  wife  from  October,  1913,  until  Feb- 
ruary, 1914.  As  soon  as  he  went  there  ho  noticed  a  humming  noise 
coming  from  defendants'  works,  which  was  very  annoying.  It  lasted 
from  early  morning  until  about  11  at  night.  It  was  usually  worse  after 
five  o'clock  in  the  evening.     There  was  considerable  vibration. 

Mr.  Samuel  Flemming,  M.Ch.,  Mrs.  Potter  and  plaintiff  also  gave 
evidence  of  the  noise,  vibration,  &c. 

Evidence  of  plaintiff's  experts,  who  attended  the  joint  inspection  of 
the  works  and  premises,  was  to  the  effect  that  both  noise  and  vibration 
were  distinctly  noticeable  in  the  house.  On  placing  a  hand  on  a  mirror 
on  the  wall  vibration  could  be  distinctly  felt.  The  noise  from  the 
exhaust,  however,  was  not  loud  when  the  windows  were  closed.  The 
moisture  from  the  water  tower  was  plainly  visible,  and  fell  in  the  form 
of  a  Scotch  mist.  The  vibration  ceased  when  defendants'  machinery 
was  stopped.  There  was  still  noise  and  vibration  discernable  after  the 
engines  had  stopped,  presumably  coming  from  the  condensing  plant. 

Mr.  A.  H.  Dykes,  who  had  inspected  defendants'  premises,  said  he 
found  there  four  Willans- Parker  continuous-current  machines,  and  also 
a  Carels-Diesel  generating  set.  All  were  set  in  substantial  buildings. 
On  the  visit  made  in  March  to  plaintiff's  house  those  engines  were  run 
at  varying  speeds,  and  though  the  vibration  was  noticeable  the  whole 
time  the  difference  in  the  running  did  not  make  any  appreciable  difference 
in  the  vibration.      It  was  less  when  the  Didsel  engine  was  not  running. 

For  the  defence,  Mr.  Stamp  contended  that  having  regard  to  the  char- 
acter of  the  neighbourhocd  there  was  no  such  noise  or  vibration  emanating 
from  defendants'  works  as  to  constitute  an  actionable  nuisance. 

Mr.  Gaeside,  electrical  engineer  to  defendants,  described  the  working 
of  their  plant,  and  said  he  had  visited  plaintiff's  house  with  others,  and 
heard  nothing  that  would  justify  any  complaint. 

Prof.  C.  Veknon  Boys,  who  also  visited  plaintiff's  house,  said  he  could 
not  detect  any  vibration  or  noise.  When  he  was  there  a  number  of  people 
were  present,  and  he  agieed  that  if  he  had  been  in  the  room  by  himself  at 
night  with  everything  quiet  he  probably  might  have  been  able  to  detect 
something.  He  did  not  think,  however,  there  would  have  been  anything 
that  would  have  disturbed  him. 

In  delivering  judgment,  his  Lordship  said  the  evidence  on  behalf  of 
plaintiff  had  been  free  from  the  exaggeration  that  was  often  imported 
in  those  cases,  and  he  had  also  had  the  evidence  of  some  perfectly  in- 
dependent witnesses.  He  had  come  to  the  conclusion  that  the  noise  and 
vibration  complained  of  amounted  to  an  actionable  nuisance,  but  the 
evidence  as  to  a  nuisance  arising  from  the  water  tower  was  very  slight. 
He  would  grant  the  injunction  asked  for  against  noise  and  vibration,  but 
he  thought  that,  having  regard  to  the  pendency  of  the  war,  he  ought  not 
to  make  the  injunction  immediately  operative.  Ho  would,  therefore, 
stay  the  operation  of  the  injunction  until  three  months  after  the 
declaration  of  peace. 


Workmen's  Compensation. 


At  Coventry  County  Court,  on  the  10th  inst.,  Henry  Philpott,  painter, 
sued  the  Coventry  Ordnance  Works  (Ltd.)  for  £100  damages  for  injuries 
caused  by  a  paint.  It  was  stated  that,  prior  to  April  26  last,  the  com- 
pany were  engaged  in  the  manufacture  of  aeroplanes,  and  plaintiff  was 
employed  as  a  workman  to  cover  the  wing  of  the  aeroplanes  with  a  sub 
stance  known  as  cellon  aeroplane  dope  and  rectified  benine.  It  was 
alleged  that  in  consequence  of  the  obnoxious  fumes  evolved  plaintiff's 
health  was  injuriously  affected,  and  he  became  incapacitated  from  work. 
It  was  contended  that  the  company  was  gudty  of  negligence. 

His  Honour  said  the  points  were  :  Whether  '"  doping  "  was  a  dan- 
gerous occupation ;  did  the  employers  know  that  and  the  workman  did 
not ;  were  proper  precautions  taken  to  provide  against  any  danger  which 
existed.  He  asked  how  did  the  employers  know  that  doping  was  a 
dangerous  occupation,  as  the  disease  seemed  to  have  come  on  everybody 
as  a  surprise. 

Mr.  Urry  (for  plaintiff)  :  The  smell  of  the  solution  should  have  put 
defendants  on  their  guard.  They  ought  to  exercise  care  in  new  processes, 
otherwise  there  was  a  dangerous  prospect  before  workmen. 

H  s  Honour,  without  calling  on  defendants'  counsel,  held  there  was  no 
evidence  that  plaintiff  suffered  from  that  new  industrial  disease  (which 


was  scheduled  only  in  July  last),  or  that  defendants  were  neglectful  after 
February,  when  the  deleterious  character  of  dop-  was  brough,  to  their 
notice.  There  was  nothing  to  go  to  the  jury,  and  plaintitf  wajj  non- 
suited. 


Export  of  Prohibited  Goods. 

At  Woolwich  (London)  Police-court  iast  week  hearing  w.:b  concluded  of 
several  summon.-»cs  brought  by  the  Commissioners  of  C"u.stoms  and  Exci>ie 
against  the  Western  Electric  Co.  (Ltd.)  for  oxpr>rting  to  Norway  on 
certain  dates  parcels  of  telephone  materials,  the  export  of  which  waa 
prohiL^ted  without  a  licence.  For  the  prosecution  it  was  said  there  waj» 
no  suggestion  that  any  of  the  goods  were  intended  for  the  enemy,  but 
proceedings  had  been  taken  because  the  authoritif*  considercfl  that  there 
had  boon  carele.'<sness  on  the  part  of  defendants  in  dealing  with  prohi- 
bited goods. 

For  the  defence  it  was  submit  o  1  that  the  offences  hid  been  committed 
through  misunderstanding  on  the  pa.rt  ot  certain  of  the  company's  staff, 
and  that  there  was  no  intention  or  desire  to  infringe  the  regulation.*. 

A  series  of  fines  and  costs  was  imposed,  amounting  in  all  to  £58  2i. 


Liability  for  Articles  Lost  on  Tramcars. 

Last  week  Sheriff-substitute  Guy,  of  Edinburgh,  delivered  judgment 
in  a  small  debt  action  by  Mi.ss  I.  Baird  against  Mus.selburgh  &  District 
Electric  Light  <fc  Traction  Co.  for  the  value  of  a  chatelaine  bag  left  behind 
by  her  in  an  electric  tramcar  at  Prestonpans.  The  Sheriff-substitute, 
who  dismissed  the  action,  stated  that  the  conductor,  finding  the  article, 
placed  it  in  a  tin  box  under  the  stairs  on  the  rca"  of  the  car,  whence  it  was 
stolen  by  an  unknown  thief.  He  held  that  while  it  was  a  good  act  of 
management  that  the  company  should  request  their  conductors  to  take 
possession  of  articles  left  by  passengers  it  did  not  make  the  company 
liable  for  the  value  of  the  goods  if  they  were  lost  while  in  the  custody  of 
the  conductor.  If  the  article  had  been  taken  to  the  company's  offices  and 
there  lost  the  case  might  have  been  different. 


American  Wireless  Patents. 


It  is  reported  that  the  marconi  Wireless  Telegraph  Co.  recently  applied 
to  Judge  Hough  for  an  injunction  against  Mr.  Emil  Simon  to  prohibit  him 
from  installing  and  using  certain  electrical  apparatus  which  it  wa.s 
alleged  infringed  marconi  patents.  Judge  Hough,  however,  refused  to 
grant  the  injunction,  stating  that  without  the  use  of  the  apparatus  some 
vessels  in  the  Amei-ican  Navy  could  not  be  i)ut  into  commission. 


PARLIAMENTARY  INTELLIGENCE. 


ELECTRIC   POWER  STATION   EMPLOYEES. 

In  reply  to  a  question  in  the  House  of  Commons  the  Parliamentary 
(Munitions)  Secretary  to  the  ^Munitions  Department  (Col.  A.  Lee)  re- 
cently stated  that  the  Minister  had  power  to  issue  badges  to  indispensable 
men  engaged  in  electric  power  stations  supplying  current  for  war  purpose  s. 
Badges  had  been  issued  in  such  ca  es  wherever  application  h  ad  been  made. 


AMENDMENT    OF   MUNITIONS    ACT. 

It  is  announced  that  a  Bill  for  the  anieudmoat  uf  the  Munitions  Act  is 
being  prepared.  The  Minister  of  Munitions  intends  to  ask  for  futher 
powers  to  enable  him  to  take  over  as  controlled  establishments  under 
tnkinas  liko  electric   nower  stations  and  other  businesses  essential  t( 


takings  like  electric  power  stations 
munition  work. 


to 


Finance  Bill.— On  Tuesdav  the  Committee  stage  of  this  Bill  in  the 
House  of  Commons  was  concluded,  and  it  was  reportcd.with  amendments, 
to  the  House.  Among  the  amendments  wore  the  foUowuig  :— One 
allowing  a  deduction  for  anv  sum  paid  in  "ospect  of  profits  on  account  of 
anv  excess  profits  dutv  or  similar  duty  imposed  in  any  country  outside  the 
United  Kingdom.  Another  provides  that  where  any  compjuiy  o»-ns  the 
whole  of  the  ordinarv  capital  of  any  other  company  carrying  on  the  same 
trade  or  business,  or  so  much  of  that  capital  as  a  single  shareholder  can 
legallv  own,  the  provisions  as  to  excess  p-ofits  duty  and  the^  pre-war 
standard  of  profits  shall  applv  as  if  that  othe-  company  were  a  branch  of 
the  first -named  companv,  and  the  profits  of  the  two  oompames  shall  not 
be  separatelv  iiBsessed.  "  A  third  amendment  provides  that  where,  in  the 
ease  of  any 'trade  or  business  (a)  the  percentage  standard  is  adopted  as 
the  pre-war  standard  of  profits  ;  (b)  the  net  result  of  the  trade  or  business 
during  the  th'-ee  last  pre-war  trade  ye.irs  has  shown  a  loss  :  and  (c)  any 
part  of  the  profits  has  been  applied  in  extinction  of  that  loss  then  m 
estimating  the  profits  a  deduction  shaU  be  allowed  equal  to  that  amount 
of  profits  so  applied.  ,-v     rr.       j 

Patents  &  Designs  Act  (Partial  Suspension)  Bill.-OnTuesda> 
this  Bill  passed  through  all  its  stages  in  the  House  of  1/jrd*.  The  Kojal 
assent  has  since  been  given  to  the  Bill. 
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BUSINESS   NOTICES. 

Carbon  Supplies. — Tlie  India  Rubber,  Gutta  Percha  &  Telegraph 
Works  Co.,  of  Silvertown,  London,  E  ,  notify  that  they  can  sujjply 
carbon  in  almost  any  shape  or  size. 

Among  the  articles  mynufacturcd  by  the  company  are  :  Plates  for 
batteries,  electrical  {urnpce8,&c.,  rods  for  bftte'ies,  rings,  tubes,  blocks, 
discs,  buttons,  &c.,conta'ts  for  electrical  apparatus,  carbons  for  lightning 
protectors,  telephones  and  other  instruments.  The  company,  which 
have  been  manufacturing  carlxjns  for  nearly  .50  years,  are  one  of  the 
pioneers  of  the  trade  in  this  countrj-,  and  they  carry  large  stocks  of  carbon 
jicncils  for  pocket  light  batteries. 

Mr.  B.  Sleath  and  Mr.  .J.  S.  Carter,  travellers  for  Me.ssrs.  Chamber- 
lain &  Hookham  (Ltd.),  have  both  joined  the  Motor  Transport 
Section  of  the  A.S.C. 

Messrs.  Wallis-.Jones  &  Dent  announce  that,  in  consequei  ee  of  th( 
absence  of  Capt.  Wallis-Jones  on  active  service,  Mr.  Harold  VV. 
Couzens  (of  Messrs.  Couzens  &  Brown)  has  kindly  undertaken  t 
execute,  on  their  heh;ilf,  all  work  now  in  hand  and  any  future  work 
that  may   be  entrusted   to  the  firm.     Mr.   (,'ouzens  will  have  th 
services  of  Mr.  Tate,  for  many  years  chief  as.sistant  engineer  t 
Messrs.  Wallis-.lones  &  Dent,  and  he  will,  therefore,  be  in  a  jiositio  i 
to  deal  effectively  and  promptly  will  all  commissions  which  may  be 
entrusted  to  the  firm,  whose  postal  and  telegraphic  address  remain 
as  heretofore,  but  the  telephone  number  will  now  be  Victoria  .5029. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Aberdeen. — The  Electricity  (ommitteo  are  considering  the  (pies- 
tion  of  ])ruviding  additional  generating  jilant  at  <in  estimated  cost  of 
£16,000. 

Bo'ness. — The  Secretary  of  Scotland  has  now  rejiliod  to  the  request 
for  a])])njval  of  the  scheme  for  the  extension  of  the  burgh  electricity 
work.s. 

The  National  Electric  Construction  Co.,  which  maint.nns  the  works, 
estimated  the  tcjtal  cost  of  the  extensions  at  iK-tweeii  £t),(M.K)  and  £7.0<K). 
The  Secretary  for  Scotland  states  that  on  the  inide-standingthat  the  addi- 
tional plr.nt  is  in  the  opinion  of  the  Council  and  their  consulting  c-ngineer 
urgently  refjuircd  in  order  to  enable  the  undertaking  to  meet  the  demands 
during  the  ensuing  winter  of  works  engaged  in  p.'-oviding  munitions  of  war. 
he  woidd  olTer  no  ol)jeetion  to  an  arrangement  Iwing  mad(!  with  tjie 
company  on  the  lines  suggested.  It  would  lie  a  matter  for  cfinsidcation 
when  sanction  for  a  loan  was  apjdiod  for  to  what  «'xtent  the  expenditu'T 
of  £3,4(MJ  mentioned  in  the  corresjiondence — part  of  which  refers  to  work 
of  a  temporary  charnctiT,  oi  which  the  cost  would  Ik-  written  off  in  a  few 
years — may  b<'  included  in  any  sanction  then  given. 

The  Council  has  now  asked  the  comp-»ny  to  submit  to  the  considting 
cnginj'cr  for  llie  l)urgli  plans,  s|K*cifications  and  pric<'s  of  the  pniposed 
work  iK^foro  coming  to  any  final  decision. 

Dundee. — Tn  connection  with  the  £2(t,<MMl  recently  siinctioned  for 
the  extension  of  Dundee  I'ost  Oflice,  the  Postmaster-tJeneral  states 
that  the  original  scheme  involved  the  enlargement  of  the  sorting 
office  and  the  j^rovision  of  accommodation  for  the  new  tcle)>honc 
exchange. 

The  former  had  been  deferred  owing  to  the  war.  but  the  existing  tele- 
photM'  exchange  was  so  old  that  there  was  grave  danger  it  it  were  not 
re])|aee<l  of  tJK-  wlmle  of  Dundee  iM'ing  deprived  of  tejrplione  wrviee. 

Durham. ^ — ^The  Cbunly  Council  have  sanctioned  un  PXfKMiditure 

of  tS2(t  for  the  wiring  and  fitting  of  Holwood  l!i\ll  Sjvnaforiuni. 

London  County  Council.—  On  Tuesday  sanction  was  given  to  the 
following  loans  for  electricity  jJurjKiscs :  Islington  fViuncil  £r»,4.'j.'), 
and  Woolwich  Council  £1,70(1  (for  linking  up  ('ouneils  undertaking 
with  that  of  the  South  .Metro|K)liti4n  Klectrie  Light  tV  Power  (\i.). 

Poplar  (London).— The  L.C.C.  has  agreed  to  wmction  a  loan  of 
£Ii,(188  re(|uired  for  mains  extensions,  sulijeet  to  the  Itorough  Council 
agreeing  ti>  limit  exj)enditure  out  of  the  loan  during  tli<  «  "  to  pur- 
chase for  the  furtherance  of  the  war. 

It  is  proposed  to  a<lviin<'e  tlic  money  out  of  the  HU]M'raitiui  ilmn  imd 
|)ension  funds  wli.Mi  a  Nufli(  ient  svnn  is  uvuili'Me.  .Mr.  H.  II.  H-.r^r  .ind 
Mr.  W.  v.  \^  ie  have  been  a|iiM>inl<(|  ch  drninn  and ,  v(c<' rhiuman 
respectively  of  the  Klectrieity  Committee  (or  th<'  •"•"•■'  ye.«r. 

The  Committee  his  eonsiilered  the  cpu^tion  ol  'Tn  who,  Itkiiis 

su])ply  (Mider  the  contr  let  sysl<'m,  have  been  ' 
in  accord  inee  with   I'oliee  instructions.      .X  i 

made  liy  the  alteration  of  the  lixed  charire  on  lapilid  cxpiidijl  liy  Uie 
Couiu  il  for  services,  meters  and  wiring  ia-Jt  allation  from  lUJ  to  SJ  per 
cent,  per  annum,  and  the  undertaking  is  one  of  the  few  that  has  not 
considorod  advancing  charges  owing  to  war  con<lition!>.  The  Committee 
dors  not  recommend  any  rcducCon  on  the  lixal  kilowatt  charge  (at 
present  £8  for  inside  and  £0.  10s.  for  outside  lighting).     E^T^y  con!«unirr 


has  a  right  to  change  over  from  the  contract  syst«n,  at  the  expiration  of 
his  agreement,  to  the  flat  rate  of  3d.  per  unit  plus  8|  per  cent,  per  annum 
on  the  capital  expended  by  the  Council  for  wiring  premises,  but  any 
change  of  this  sort  must  be  for  a  period  of  not  less  than  12  monf.is.  Under 
the  circum.stances,  the  Committee  does  not  consider  it  advisable  that  any 
rebate  should  be  made  in  the  kilowatt  charge  under  contract  for  shop 
lighting.  They  suL'ie.st.  however,  that  consumers  should  be  allowed  to 
Ijurchase  installations  should  they  elect  to  change  over  to  the  flat  rate 
system  at  the  original  cost,  less  o'per  cent,  per  annum  for  depreciation. 

GENERAL. 

Buxton.— The  Council  have  received  sanction  to  a  loan  of  £445 
(rei)ayable  in  l.*)  years)  and  £150  (fi^e  years)  for  the  electric  supply 
department. 

Cahiravien  (Co.  Kerry).— Electric  current  was  switched  on  for  the 
first  time  on  the  4th  inst. 

Cardiff. — The  Council  have  sanctioned  the  temporary  exijenditure 
out  of  the  rates  of  about  £2,000  on  completing  the  electric  installa- 
tion, &c.,  at  the  new  technical  college. 

Carlisle.— The  new  Mayor,  Aid.  W.  P.  Gibbiiigs,  J. P.,  is  chairman 
of  the  Electricity  Committee. 

Carmirthen. — The  Council  have  declined  to  allow  the  local  electric 
supjjly  coni|jany  to  increase  the  price  of  current  to  consumers  by  10 
per  cent.  Under  an  existing  agreement  the  company  cannot  increase 
the  price  beyond  5d.  per  unit  without  the  consent  of  the  Corporation. 

Doncaster. — The  Mayor  (Councillor  Balmforth)  has  been  elected 
chairmini  of  the  Tra  ..ways  and  Electricity  Committee. 

Dublin. — Last  week  the  Electricity  Supply  Committee  reported 
on  the  tenders  for  an  underfeed  stoker  at  the  Pigeon  House  generating 
station,  and  recommended  the  a.ceptance  of  a  tender.  An  amend- 
ment to  refer  the  matter  back  was,  however,  carried. 

GilUngham. — At  the  last  Council  meeting  applications  were  sane" 
tioned  for  additional  supplies  of  electric  current  Ijeing  given  for  camp 
lighting,  &c.,  to  the  extent  of  about  1,120  8  c.p.  lamps.  Supply  is 
al.so  to  be  f.iven  to  jiremi-ses  in  Rainham-road.  just  outside  the 
borough  boimdary. 

Greenock. — The  total  units  generated  in  the  mouth  of  October 
amounted  to  2,288,2()1,  compared  with  1,3.30,728  in  the  correspond - 
int:  month  of  H)14. 

Hindley. — ^The  Council  have  consented  to  Wigan  Corporation 
giving  a  sujjply  of  electric  current  to  ^lessrs.  E.  \\  halley  &  Co.,  but 
they  reserve  the  right  to  give  a  suppl\  when  in  a  )X).sition  to  do  so. 

Holme  (Yorks.). — The  formal  inauguration  of  the  local  electricity 
supply  works  took  place  on  the  13th  inst.  ^ 

Hull. — The  Electricity  Committee  have  decided  to  increase  the 

•liarges  for  electric  current  for  lighting  on  the  flat   rate  h\    Jd.  })er 

unit,  and  for  other  ])uriK)ses  by  15  per  cent.  uiK)n  existmg  charges, 

except  where  supplies  are  bemg  furnished  under  uncxj)ired  agreements. 

Islington  (London). — The  Council  have  adojjtcxl  the  reiwrt  of  the 
I'itrlirtMieutary  and  (General  PurjX)ses  Committee  on  the  application 
for  a  w  nr  bonus  to  all  municipiil  emi)loyes. 

The  c(Mumittee  stated  that  they  had  considered  a  letter  from  the  Muni- 
cipal Em])loyes"  Association  asking  that  any  decision  which  may  W  arrived 
at  by  the  Council  in  regard  to  the  payment  of  a  war  Iwnus  shall  apjily  to 
the  whole  of  the  Ci>unrirs  employes,  failing  whicji  stc))s  would  l»e  taken  to 
brinu  the  matter  In-fore  the  Hoard  of  Trade  for  arbitration.  The  com- 
mittee ]Miintc<l  out  that  there  was  justification  in  granting  a  temjwirary 
increase  of  wages  to  emi>loyes  at  the  electricity  works  on  account  of  the 
jMMuliar  and  technical  charact^»r  of  the  work  and  the  prevailing  exceptional 
«-ircumstan«'es  connected  with  their  emjilovment.  The  committee  recog- 
nised that  all  classes  were  affected  by  the  war.  and  the  a.>^ociation  had 
a(h  "  i-ial  reason  why  excejitional  treatment  should  1  led 

to;  ivcly  fewcmi)loy«'sof  the  Council  whom  they  !■  id. 

Llanlyllin.— A  loral  builder  (Mr.  R.  A.  .Tones)  recently  oflFered  to 
snjij)ly  electric  current  for  ])ublic  lighting  from  a  new  plant  which  he 
])rojMiscs  to  instal,  and  the  Cotuicil  have  de<Mde<l  to  jX'nnit  him  to 
eX|K'iimpnt  with  the  schcne  on  the  understanding  that  the  Council 
do  not  bind  themselves  to  adopt  elec  rivity  (or  public  lighting 

^'   '    "  -The    Electricity    Committee    n-port^    .-t-u    ut 

det  r  in    the  consumption  of   electrical  current,  e.i. 

ciitiinAtc  made  in  the  earlier  part  of  the  j-ear  as  to  the  probable 
'      ■'  .  <  :  '       1  ifn  nearly  douMifl. 

iirn'Ht  for  jiower  i-  fully  .30  jier  cent. 
overtli.it  m  pre  war  tunes,  and  it  is  anticii>ated  that  tlie  increase,  great  as 
it  is  at  present,  will  l>e  much  more  Ijcfore  the  winter  is  o\-rr. 

It  is  rpi>orted  that  on  the  17th  ioi't.  (which  wa«  a  f<i;;gy  day)  there  wa«a 
record   cot  •     n  of  electric  current.     The  total  unit-  .d  were 

7o!t.4('0,  ai  of  2t>  )K'r  cent.  cf»m|>ared  with  the  rni  iig  day 

last  year,  and  au  uicrcaec  of  27  jtcr  cent,  over  the  corres|K>nding  date  of 
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1913.  Salford  electricity  dopartincnt  also  experienced  a  record  day,  and 
the  consumjrtion  of  doctricity  in  the  borough  exceeded  that  of  the  corre- 
spondinj;  day  of  last  year  by  from  40  to  50  per  cent. 

The  Ministry  of  Munitions  has  written  to  the  committee  pointing  out 
the  enormous  importance  of  the  continuity  of  the  electricity  supply  in 
view  of  the  large  demands  which  were  being  made  by  the  many  firms 
engaged  on  munition  work. 

St.  Pancras  (London). — Tie  Finance  Committee  reports  that  it 
feels  it  would  be  purjioseless  to  proceed  further  with  any  opposition 
to  the  terms  of  the  L.C.C.,  whereby  the  latter  are  prepared  to  sanction 
the  borrowing  of  £15,000  for  the  new  5,000  kw.  turbo -genera  tor, 
provided  the  Borough  Council  will  agree  to  an  accelerated  re2Dayment 
of  the  existing  indebtedness  on  the  42-year  loans. 

As  it  would  cost  on  an  average  about  £3,000  per  annum  during  the  next 
13  years  to  adopt  the  full  proposals  as  to  accelerated  repayments,  the 
Committee  is  of  opinion  that  it  would  be  the  best  course  to  offer  the 
L.C.C.  to  make  an  increased  repayment  of  loans  amounting  to  £1,500 
per  annum  during  the  next  three  years,  and  thereafter  to  make  the 
accelerated  repayments  in  full. 

Street. — The  Urban  Council  have  decided  to  enter  into  an  agree- 
ment with  Messrs.  Christy  Bros.  &  Co.  for  the  erection  of  electricity 
works  for  the  supply  of  electric  current  for  private  and  public  lighting. 

The  firm  poss.ess  a  provisional  order  for  the  distTict,  and  it  was  in- 
tended to  transfer  this  to  a  company  to  be  formed  for  the  purpose,  but 
owing  to  the  ewar  this  cannot  be  done  at  present. 

Tunbridge  Wells. — The  Council  have  resolved  that,  in  view  of  the 
desirability  of  having  a  free  hand  to  obtain  the  opinion  of  any  con- 
sulting engineer  they  may  select  upon  such  questions  as  may  arise 
with  respect  to  the  municipal  electrical  undertaking,  the  appoint- 
ment of  Mr.  Horace  L.  P.  Boot  as  consulting  electrical  engineer  of  the 
Corporation  be  cancelled. 

Tynemouth. — Reference  was  made  at  the  last  meeting  of  the  Elec- 
tricity Committee  to  the  requirements  of  the  Newcastle  Electric 
Supply  Co.  with  regard  to  the  running  of  the  Corporation's  gene- 
rating plant  during  the  winter  months. 

In  this  connection  the  electrical  engineer  (Mr.  C.  Turnbull)  reported 
that,  as  a  result  of  an  interview  which  the  chairman  and  he  had  had  with 
the  company,  a  letter  had  been  received  expressing  appreciation  of  the 
assistance  the  Council  had  been  giving  and  are  about  to  give  the  company 
by  the  running  of  the  steam  plant  at  Tynemouth  at  the  Council's  own 
cost  during  hours  other  than  those  mentioned  in  the  agreement  between 
the  two  parties. 

The  Committee  has  refused  an  application  for  energy  to  be  supplied 
for  bioscope  purposes  at  power  rate. 

Whitehaven. — Aid.  Musgrave,  chairman  of  the  Electric  Lighting 
Committee,  has  been  elected  mayor  for  the  current  year. 
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LIGHTING  &  POWER  NOTES.  M 

Electric  Driving  in  Wagon  Building  Works. — At  the  Swindon 
wagon  baildia^  works  of  the  G.W.  Railway  Co.  there  is  gas-driven 
plant  for  supplying  current  for  power  and  lighting     Tae  plaat  in- 
cludes three  producer  plant  supplymg  gas  to  three  290  b.h.p  Camp- 
bell gas  engines  direct-coupled  to  G.E.C.  150  kw.  compound-wound 
generators. 

Newton  Abbot. — The  Rural  Council  has  authorised  the  Dartmoor 
Electrical  Supjily  Co.  to  erect  electric  light  standards  in  Union-street 
and  near  Edgehill. 

Sherburn  (Durham). — The  revised  agreement  with  the  County  of 
Durham  Electrical  Power  Distribution  Co.  for  the  supply  of  elec- 
tric current  has  been  agreed  to  by  the  Parish  Council,  but  the 
original  agreement  is  to  be  returned  to  when  the  restriction  as  to 
public  lighting  is  removed. 


TRACTION   NOTES. 


Bournemouth. — After  Dec.  1  the  Tramways  Committee  recom- 
mends that  the  tramway  service  be  suspended  each  night  at  10  p.m. 
instead  of  11:30  p.m.,  owing  to  the  darkened  streets  and  the  decreased 
staff. 

Bradford. — The  general  manager  of  the  municipal  tramways  (Mr. 
C.  J.  Spencer)  has  reported  to  the  Tramways  Committee  on  the 
position  of  the  undertaking. 

^Ir.  Spencer  states  that  in  consequence  of  the  gi'eat  recruiting  effort 
there  is  such  a  shortage  of  labour  that  immediate  action  is  necessary  to 
avoid  serious  consequences.  Recruiting  affected  the  department  by 
taking  away  men  necessary  to  run,  clean  and  maintain  the  cars,  and  it 
also  caused  a  great  financial  drain  by  the  increased  amounts  payable  for 


separation  allowances  under  the  res'l  The  pnanit 

staff  of  1,281  ernployc-s  was  absolutci  lin  the  aervice 

apart  from  overtime.  Of  that  total  HlH  were  of  militirj'  age  ami  151  un- 
married. Under  Lf^rd  JJerby'.s  .scheme  it  could  be  r» -■'- -  kiv  exp»-ct''d 
that  a  call  of  100  or  200  men  in  a  batch  was  not  ir  ,  and  the 

department  was  not  in  a  ])osition  to  replace  t^  all,  when 

called  up  in  their  order.     The  allowances  to  '  ;  who  had 

enlisted  were  costing  £8,fXJ0  fier  annum,  and  in  t  lie  event  oi  t 

being  called  to  the  Colours  that  figure  could  easily  be  multi;  .. 
The  men  who  had  enlisted  and  those  who  were  possible  can'  r 

enliftment  rejjresented  the  best  men  in  the  service,  and  the  vam-  •,'.  me 
labour  of  the  new  men  was  considerably  less,  and  wa.s  having  a  marked 
effect  on  the  cost  of  operation.     The  consumption  of  current  ha-i  -d 

by  over  5  per  cent.,  representing  £3,0WJ  for  the  year.     In  :i, 

accidents  had  increased  considerably,  partly  due  to  new  men  and  partly, 
it  was  believed,  to  lighting  re.stri:;tions.  The  curtailment  of  the  .service 
would  temporarily  meet  the  shortage  of  labour,  but  it  would  be  at  the 
expense  of  national  interests,  public  convenience  and  finance.  From 
early  morning  to  9  a.m.  the  cars  are  crowdefl  to  e.xcess,  and  in  order  to 
meet  the  demand  153  cars  have  to  be  manned  and  maintained.  The  cars 
could  be  stopped  at  9  p.m.,  but  that  would  only  shut  down  a  projxirtion 
of  the  expense.  If  curtailment  of  the  .service  was  neces-san,-,  it  is  sug- 
gested that  the  Sunday  service  and  the  late  cars  at  night  could  be  con- 
sidered, but  even  that  would  be  against  the  interests  of  those  munition 
factories  which  were  working  seven  days  and  nights  a  week.  Con- 
siderable difficulty  had  been  experienced  in  replacing  labour  by  men  of 
non-military  age.  It  had  been  found  that  men  over  40  could  not  under- 
take with  satisfactory  results  the  duties  of  a  conductor.  The  alternative 
appeared  to  be  female  labour.  Female  conductors  had  been  accepted 
in  a  good  many  towns,  and  according  to  the  reports  of  the  managers  of 
the  various  undertakings  they  had  been  satisfactory  ;  but,  notwith- 
standing that,  Mr.  Spencer  states  that  in  looking  into  the  peculiar  con- 
ditions of  Bradford,  both  tramways  and  otherwise,  he  should  not  willingly 
recommend  the  employment  of  female  conductors.  There  was,  howerer, 
no  alternative,  except  the  one  of  very  greatly  curtailed  services.  The 
position  so  far  as  drivers  were  concerned  was  very  difficult.  The  employ- 
ment of  females  for  driving  was  entirely  out  of  the  question  and  impos- 
sible under  any  circumstances  in  Bradford.  Men  of  mature  j'ears  and 
of  non-military  age  might  possibly  be  trained  to  drive  if  they  were 
available. 

At  a  special  meeting  of  the  Committee  on  Monday  the  points  raised 
in  the  report  were  discussed,  as  was  an  application  from  the  Bradford 
branch  of  the  Amalgamated  Association  of  Tramway  and  Vehicle  Workers 
asking  for  an  advance  of  5s.  per  man  per  week,  or  Id  jier  hour  for  those 
men  paid  on  that  basis. 

In  reply  to  a  letter  from  the  town  clerk  (Mr.  F.  Stevens),  the  Minister  of 
Munitions  (Mr.  Lloyd  George)  has  intimated  his  agreement  with  the  view 
that  the  maintenance  of  an  adequate  tramway  service  is  necessary  in  the 
interests  of  munition  workers.  In  the  circumstances  he  promiseil.  in 
consultation  with  the  War  Office,  to  consider  whether  it  is  possible  to 
protect  the  Corporation  tramways  against  losing  the  irreducible  minimum 
of  skilled  workmen  required  for  the  proper  working  of  the  tramway 
service  by  means  of  the  issue  of  badges. 

The  Minister  has  had  several  deputations  from  tramway  authorities  in 
diffe'ent  parts  of  the  country,  and  instructions  have  Ix'en  given  that  m 
certain  cases  the  recruiting  officer  must  not  accept  any  men  unless  he 
brought  a  note  from  the  tramways  manager  giving  him  permission  to 
enlist. 

Colwyn  Bay-Llandudno  Tramway. — Hitherto  only  single-deck 
tramcars  have  been  used  on  the  line  between  Colw\-n  Bay  and 
LI  ndudno,  and  the  local  tramway  companx  has  been  authorised  by 
the  Board  of  Trade  to  augment  the  service  by  putting  on  a  numoer  of 
double-deck  cars. 

Colwyr^  Bay  Council,  however,  are  opposing  the  change.  They  allege 
that  the  steep  Penrhyu  Hill  midway  between  the  two  towns  would  render 
the  use  of  double-deck  cars  dangerous,  ami  they  also  contend  that  such 
cars  would  not  be  in  keeping  with  the  character  of  the  district. 

Croydon. — The  overhead  wire  on  the  Addiscombe  route  is  prac- 
tically worn  out  and  requires  renc\\ing. 

The  cost  is  estimated  at  £432,  but  having  regard  to  the  excessive  price 
of  copper  wire  the  Committee  recommends  the  removal  and  utilisation 
of  the  wire  on  the  disused  Whitehorse-road  route  at  v.  cost  of  £1SS. 

L.  &  S.W.  Railway.- -Electric  trs-ins  have  made  trial  triiis  on  the 
Kingston  round-about  loop  of  this  railway,  and  it  is  annoimced  that 
electric  tr;  iias  will  supersede  the  steam  ser\n?e  on  the  2Sth  inst. 

The  trains  consist  of  six  coaches,  with  first  and  third  class  comjwrt- 
ments  onlv,  and  there  will  be  a  much  accele-ated  service  during  the  A\y. 
Teddinston,  Kimiston.  Hampton  Wic!;  and  St!:'.wlH:« -ry  Hill  will  have  a 
train  to  and  from  Wate  loo  evc-v  [\\x^  nunutes.  while  ou  the  Th  u  i.-s 
Vallev  line  the  e  will  be  half-hoiuly  services,  wl»ich  will  be  divi  i.  J 
through  Kingston  to  Waterjoo,  instead  of  through  Richmond. 

Portsmouth.— The  Tramway  Committee  anticipate  the  los.^  of 
a  number  of  their  eligible  employes  who  are  anxious  to  jom  H.M. 
Forces,  and  the  general  manager  (Mr.  W.  R.  Spaven)  has  been  in- 
structed to  report  how  the  present  service  of  ears  can  conveniently 
be  curtailed. 

West  Ham.— The  Tramways  Committee  proposes  to  purchase  fomr 
lathes  at  au  estimated  cost  of  ilSOO. 
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Women  Tramcar  Conductors.— The  HighwrA-s  Committee  of  the 
London  County  Council  stotc  thr.t  the  precise  conditicns  under  %vhich 
women  trr.mwr.y  conductors  will  hr.ve  to  work  ccn  only  be  settled 
riter  some  experience  hr,s  been  gf.ined  r,nd  riter  it  is  seen  how  rar,ny 
men  will  be  cr.lled  up  under  Lord  Derby's  recruiting  scheme 

After  discussion  on  the  committee's  report  on  Tuesday,  the  ehiiimsn 
(Mr.  Prestige,)  promised  thst  for  the  present  they  woufd  not  take  f.ny 
women  except  those  who  were  wiUing  to  wcrk  lull  time.  Then,  if  they 
found  that  the  work  was  lieavy  for  thorn,  th(^  matter  could  l>e  rcrerred  to 
the  C'onoiliatirn  Board,  so  that  some  scheme  of  part-time  work  might  be 
drawn  up.     They  would  he  paid  at  the  same  rate  as  the  men. 

The  report  was  tlicn  adopted. 

Women  arc  now  employed  on  the  tramway  systems  at  Burnley, 
Croyden,  Darwen,  Lowestoft,  Plymouth,  Stockport  and  West  Ham. 


TELEGRAPH  &  TELEPHONE  NOTES. 


Municipal  Telephony.— On  Monday  Hull  Telephone  Committee 
resolved,  on  the  ground  of  nationa,!  economy,  to  spend  no  money  in 
costly  extensions. 

The  manager  (Mr.  Holmes)  reported  that  out  of  the  63  memlx^rs  of  the 
staff  who  presented  themselves  for  enlistment  under  Lord  Derby's 
Echemc  53  were  passed  and  placed  in  the  Army  reserve.  Fourteen 
members  would  be  glad  to  be  allowed  to  enlist  at  once,  and  also  two 
members  of  the  night  operating  staff.  8h(jidd  all  of  the  53  memlxrs  be 
withdra-wn  it  would  not  affect  the  oi)er.iting  fo"  the  time  being,  but  the 
lack  of  maintenr.nce  would  lead  to  a  comi)lete  stojjpage  a.s  it  would  be 
impossible  to  i^epair  any  of  the  plant  when  it  became  faulty.  Should  the 
single  men  only  be  withdrawn  it  would  mean  that  the  committe3  would 
liavc  to  abandon  the  maintenance  of  7,Cy)0  subscribers'  instruments. 

The  committee  refused  to  sanction  the  immediate  enlistment  of  the 
14  members  on  the  g-ound  that  they  cr.nnot  bo  spared. 


FOREIGN   NOTES. 


Argentina.— Mr.  S.  S.  Dickson,  lately  British  Consul  nt  Port 
Mairya,  reports  that  th3  situation  in  Pa.t?.gjnia  appears  to  he 
favourable  for  British  trade. 

He  says  although  such  development  as  has  taken  ])la<;e  in  that  Province 
was  initi'vted  by  British  enterprise,  and  although  conditions  favoured  a 
Jiritish  monopoly,  British  manufactuiers  are  far  from  enjoying  a  mono- 
poly at  present.  A  non- British  group  of  im])orters  owes  its  iniportnnno 
to  one  firm  through  whom  the  buyer  in  Patagoni  i  is  offered  a  fJorman  or 
Austro- Hungarian  article  for  every  similar  article  imported  from  the 
United  Kingdom.  I'atagonia  has  been  and  should  be  a  British  market, 
and  the  tinu-  is  ]>  opitious  for  some  effort  to  be  made  to  check  the  German 
and  Austro-Hungarim  competition  which,  coming  in  through  neutral 
channels,  has  assumed  large  proportions  during  recent  years.  In  the 
Patagonian  market  (ierman  goods  have  been  able  to 'comiiote  with 
British-made  articles,  oven  in  the  case  of  articles  wiiich  are  staples  of 
export  from  the  Cniled  Kingdom.  The  iidu-rent  defect  which  has  done 
harm  to  British  trade  is  want  of  cdajftability  on  th<>  part  of  the  manufac- 
turer, and  of  his  traveller  when  he  sends  one.  The  (."ormnn  traveller  is 
not  necessarily  the  employee  of  one  parlirular  firm.  ]\o  is  often  the 
emissary  of  an  eximrt  agency,  througli  which  ho.  indirectiv,  represents 
a  number  of  firms  ;ind  manufacttners.  His  mission  is  to  investigate  and 
ascertain,  within  certain  linos,  the  requirements  of  the  local  nunket  ami 
take  the  re<pnsito  stejjs  to  meet  those  requirements.  His  employers  net 
on  his  report,  and  no  local  preferences  or  prejudices  are  ignored.  '  Ho  will 
have  samples  specially  nuunifactured  and  sent  out.  on  a])proval,  to 
customeis  or  po.ssible  eustouu-rs.  He  is  alwav-i  iirepared  to  obtain  any 
modification  from  the  manufacturer  that  his  client  mav  point  out  as 
necessary.  Of  o(|ual  im])ortiince  is  the  question  of  credits.  The  '^ierman 
exporter  studies  the  circumstauccH  of  the  local  nuirket  fnuu  the  point  of 
view  of  his  client  (the  imp«)rting  firm  or  merchant)  and  gives  him  every 
facility  as  regards  terms  of  payment.  It  is  in  tho.«e  resp<'cts  that  British 
manufacturers  fail.  .Mr.  Diclisoii  says  this  is  the  view  of  the  local  n\er- 
chant  who  wants  to  do  business  "with  British  manufacturers.  The 
Ceriuan  trader  conu«s  to  him  and  studies  his  recpiiroment.s.  To  get 
British  goods  he  has  to  make  the  advances  and  then  adapt  liiuiself  to  the 
terms  and  conditions  of  the  British  seller. 

A  do  Toc  has  been  issued  granting  a  'M)  years'  conoogHioii  to  |)on  Hnmon 
T.  Demaria  for  (>stablishing  and  working  a  iii;blic  lolephone  service  in  the 
districts  of  Bernascom,  N'illa  Alba  r.nd  Jacinto  Aran/  fConlr.iI  r.uujm 
territory). 

China. — Thric  is  r.t  least  one  British  ('( iistd  who  docs  not  write  in 
uncpii  lilied  jiraisc  of  (..'erman  business:  methods  abroad,  for  in  a 
report  on  the  trade  of  Tsinan  and  Tsingtau  for  1914  H.  M  Consul 
Mr.  .1.  T.  Pratt  writes:— 

It  IS  well  known  that  Oerman  movchants  will  take  crer.t  risks,  but  it  is 
ire.,uently  forgotten  that  those  risk.s  often  len<l  to  heavy  losses.     That 

hnvo''^,   '^1'.  •'^'.  ■'*'''"  "'^^  ^•'^'"'  '"  Tsinan,  when-  the  Ciermnn  merchants 
"         neortlessly  mc-o-sel  the  amount  of  thei-  losses  hv  fooli^i  efforts 


to  impress  the  Chinese  with  a  sense  of  their  grandeur.  For  many  years 
the  German  exporter  ni  Tsinan,  occupying  palatial  premises,  has  made 
little  or  no  profit  for  his  firm,  while  the  British  exporter,  living  inhumble 
quarte-s,  has  sp-ead  over  the  province  o-ganisitions  for  the  distribution 
of  imports  from  which  .".  golden  harvest  has  lx;cn  reaped.  The  Ge-man 
exporter  hss  for  practical  purposes  already  disappeared  from  Shantung. 
It  is  probable  that  his  place  will  be  taken  to  a  large  extent  by  the  even 
mo'c  ubiquitous  .lapanese,  but  there  is  little  prospect  that  any  British 
me-chant  will  find  conditions  .sufficiently  attractive  to  induce  him  to 
open  a  branch  there. 

Russia. — The  Budget  for  19IG  has  been  introduced.  The  Minister 
of  Finance  proposes  to  levy  a  tax  on  electrical  energy,  a  general 
graduated  income  tax  is  also  proposed. 

Spain. — Tn  a  report  bv  the  f  nited  States  Consul  at  Seville  it  is 
stated  that  properly  equipped  commercial  travellers  visiting  Spain 
may  secure  orders  at  present. 

These  orders  include  oil  presses,  electrical  machinery  and  supplies, 
electrical  and  gasoline  pumps,  refrigerating  and  ice-making  machinery, 
agricultural  machinery  and  implements,  machine  tools,  motor  vehicles, 
railway  ties,  hardware,  iron  and  steel  products,  tools,  paints  and 
varni.sh,  lubricating  oils,  chemicals  and  drugs,  fans,  wire  fencing,  &c. 

It  is  proposed  to  establish  a  State  telephone  system  between  Bilbao, 
Guernica,  Durango,  Plencia,  Miravalles  and  other  places  in  the  Province  of 
Biscava. 


IVIBSCELLANEOUS   NOTES. 


Exports  to  Switzerland. — The  Societe  Suisse  de  Surveillance 
Economiquc,  at  Berne,  began  operations  on  Nov.  16.  The  articles 
of  which  the  societ\  will  take  delivery,  and  for  which  it  will  in  future 
be  the  only  authorised  consignee  in  Switzerland,  include  those  given 
in  the  following  list : — 

TIk'  articles  can  only  be  consigned  to  the  society  if  its  written  consent 
has  first  been  obtained  by  the  ultimate  consignee,  and  no  export  or  transit 
licences  will  be  granted  in  respect  of  such  articles  unless  the  application 
is  accompanied  by  the  document  proving  tho  consent  of  the  society- 
Articles  destined  for  Switzerland  from  the  United  Kingdom,  France, 
Italy  and  Russia  in  respect  of  which  export  licences  have  be?n  granted  or 
conditionally  authorised  before  Nov.  Hi.  and  articles  from  neutral 
countries  in  respect  of  which  transit  permits  have  been  similarly  granted, 
may  be  cxport-.xl  or  allowed  to  pa.ss  in  transit  without  being  consigned 
to  the  societj',  in  virtue  of  tho  special  guarantees  already  given  by  the 
Swiss  importers. 

Tho  articles  referred  to  in  the  first  paragraph  include  electric  accumu- 
lators, acids  (hydrochloric,  nitric,  sulphuric,  &c. ).  cerojUancs  and  airships 
and  engines  and  parts,  aluminium,  ammonia,  antimony,  asbestos, 
machine  belting,  bichromate  of  soda,  caoutchouc,  carbide  of  calcium, 
celluloid,  chlorates  and  perchloratcs,  clirome  (ore  and  metal),  copper, 
detonators,  diamond  drills,  electric  fire  lighters,  carbons  for  electrical 
purposes,  insulated  wire  and  cables,  batteries,  electrodes,  Ac.  ;  emery 
wheels  aiul  iiriiulstones.  explosives,  ferro-ehrome.  ferro  nickel  and  other 
ferro  alloys  ;  glasses  for  optical  instruments,  &c.  ;  graphite,  instruments 
(observation,  optical,  nautical,  &c.) ;  iridium,  iron,  lead,  lubricants, 
machine  tools  and  parts,  electrical  machinery  and  parts,  machinery  for 
mannfaeturo  of  munitions  and  weapons  of  war;  magnesium,  magnetos, 
manganese,  nu'tallic  perotides;  mica,  miner.^"  fuses;  molybdenum, 
munitions,  nickel,  osmium,  packings  (engine  and  boiler),  platinum, 
jjotash.  potassium  and  potash  salts,  ruthenium,  rubber,  gutta  percha 
and  ebonite,  salts  of  copper,  chrome,  tin.  thorium,  titanium.  molyVi- 
dcinnu.  vanadiuni  and  other  salts  of  ra'C  earths,  selenium,  silican.  ship- 
building materials,  steel,  suljihato  of  copper  and  cuprous  jwwders; 
sulphur  and  jnrites,  &e.,  scrap  metals  (steel,  eopj  cr,  tin.  zinc  and  their 
alloys),  telegraph  material,  tin.  tools,  tungsten,  vanadium;  vehicles  of 
all  kinds,  zinc. 

Inquest. — Last  week  an  inquest  was  held  at  Edmonton  on  a  boy 
named  .Arthur  K.  Morley.  who  was  found  dead  at  the  rear  of  his 
employers'  premises  on  the  12th  inst. 

The  manager  of  the  shop  stated  that  nt  eight  o'clock  on  the  evening 
of  the  12th  inst.  deceased  was  sent  to  un]>ack  .«iomo  casks  of  eggs  at  the 
reir  of  the  sliop.  His  absence  was  noticed,  but  as  witness  was  busy  he 
ha<l  not  time  to  search  for  him.  Shortly  after  he  was  infornuMl  that 
deceased  was  found  dead  in  the  Kack  yard.  An  electric  wire  ran  along 
the  fence  .near  which  the  Ixiy  was  found.  The  wire  was  encased  in  nn  iron 
tubing,  which  was  b'-nkon  in  one  place.  There  was  no  light  in  the  yard, 
and  the  l)oy  would  have  had  to  jiass  clo.se  to  the  wire  to  g<>t  to  the  Ikixos. 

Mr.  ('.  Bahnkp.  resident  onginiH>r  of  tho  North  Metro|)olitan  Klectric 
Power  Su]iply  Co.,  saitl  the  coimections  were  made  at  the  shop  by  hi« 
company  in  lOtiS.  Neither  he  nor  any  of  his  men  knew  that  the  wire 
extended  from  the  shop  to  the  warehouse,  a.s  they  had  not  ma<le  tho 
connection  thoniselvos.  nor  ha<l  any  intimation  liei-n  received  from  tho 
owners  (»f  the  shop  (Mes.srs.  Lijiton)  that  such  a  or)nnepti<'n  had  over  lxM»n 
made.  In  his  ojiinion  the  tubinu  in  which  the  wi'-e  was  encased  was  ni>t 
suitable  for  out  of  doors,  and  it  had  worn  eoi.siderably.  The  voltage  of 
the  electric  euiront  carried  over  the  wire  was  240.  His  theory  wa.«i  that 
the  boy  had  accidentally  broken  the  wire,  and  that  he  had  plac«<i  his 
liand  on  the*  leakaae  whilst  g(>tting  to  the  lioxe-,.  and  that  the  current  had 
ji.'-.s.-ed  through  Ins  lnn<l  into  his  body.     Owinii  tn  lb'-  dampness  tho 
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volume  of  current  Avas  increased.  His  company  would  not  have  passed 
the  tubing  for  out-door  use,  as  it  was  not  thick  enough. 

A  representative  of  Messrs.  Lipton  said  that  an  electrical  contractor 
had  been  engaged  to  make  the  additional  connection. 

After  hearing  medical  evidence,  the  jury  found  that  death  was  caused 
by  "  an  electric  shock  through  coming  accidentally  into  contact  with  an 
unprotected  live  wire." 

Patent  Agents  and  Alien  Enemy  Patents.— The  Board  of  Trade 
remind  patent  agents  that  it  is  not  permissible  to  receive  from 
agents  in  enemy  countries  instructions  or  documents  in  respect  of 
applications  for  the  grant  or  the  renewal  of  patents  or  applications 


for  the  registration  of  designs  or  trade  marks  in  the  United  Kingdom 
on  behalf  of  persons  in  neutral  countries.  Patent  agents  should 
satisfy  themselves  that  any  instructions  or  documents  which  they 
i  may  receive  on  behalf  of  a  person  in  a  neutral  country  have  not 
passed  through  the  hands  of  an  enemy. 

Will. — Lieut.  Thomas  Lindsay  Bainbridge,  electrical  engineer, 
formerly  with  Messrs.  Swan,  Hunter  &  Wigham  Richardson,  who  waH 
killed  on  Ai)ril  27  last,  has  left  estate  valued  at  £32,443  gros.s,  with 
net  personalty  £32,016.  He  left  his  shares  in  the  Northern  Aircraft 
Co.  and  his  100  h.p.  aiqjlane  to  Mr.  W.  Rowland  Ding. 


TENDERS    INVITED. 


III: 


^ 


Electric  Cable  and  Wire. 

The  CoMjnssiONERS  of  H.M.  Works,  &c.,  invite  tenders  for 
the  supply  of  Electric  Cable  and  Wire  for  one  year  from  Jan  1, 
1916  Forms  of  tender,  &c  ,  from  the  Controller  of  Supplies,  18, 
Queen  Anne's  Gate,  Westminster,  S  W.,  and  tenders  (by  11am, 
Dec  9)  to  the  Secretary,  H  M  Office  of  Works,  &c  ,  Storey's 
Gate,  London,  S  W.     <^ee  an  a'h ert'nement. 

Telephones,  Cables,  &c. 

The  Corporation  of  Durban  (Xatal)  invite  tenders  for  the 
supply  and  delivery  of  Air-space  and  Paper-insulated  Cables  for 
their  underground  telephone  service,  together  with  Silk  and 
Cotton  Lead-covered  Cable,  30,000  Paper  Sleeves  and  30 
sections  Protector  IVIountings.  Particulars  from  Messrs.  Web- 
ster, Steel  &  Co.,  agents  for  the  Corporation,  5,  East  India- 
avenue,  Leadenhall-street,  London,  E.C.,  to  whom  tenders  are 
to  be  sent  by  Wednesday,  Dec.  1.     See  also  an  advertisement. 

Cast-iron  Pipes. 

Durban  Corporation  also  require  tenders  by  Wednesday 
Dee.  1  for  3jin.  and  3  in.  c.i.  Pipes  for  Telephone  Cables. 
Specifications  from  Messrs,  Webster,  Steel  &  Co.,  agents  to 
Durban  Corporation,  5,  East  India-avenue,  Leadenhall-street, 
London,  E.C. 
Telegraph  and  Telephone  Material,  &c. 

Tenders  are  in\'ited  for  the  supply  of  g.i.  Wire  (specification 
Xo.  301  ;  schedule  No.  402),  and  c.b.  Multiple  Switchboard 
for  Adelaide  telegraph  exchange  (specificf-tion  No.  552 ;  schedule 
Xo.  405)  for  the  Australian  Coi\emonweai.th  Postmaster- 
General's  Dept.  Tender  forms,  specifications,  &c.,  from  the 
Commonwealth  Offices, 72,  Victoria-st  , London, S.W.  Jhedatei 
and  plan"^  for  the  receipt  o'  tenders  are  f.i  en  in  an  adierti  ement. 

Tenders  are  required  by  Dec.  7  for  the  supply  of  the  following 
articles  for  the  Australian  Commonwealth  Postmaster- 
General's  Department :  Zincs,  Carbon  and  Manganese  Powder, 
Manganese  Chloride,  Chloride  of  Ammonia,  Porous  Pots,  Outer 
Jars  for  CeUs,  Carbon  Blocks  and  Resistance  Boxes.  (Schedule 
Xo.  1,273). 

The  Deputy  Postmaster-General,  Melbourne,  requires  tenders 
by  3  p.m.  Dec.  7  lor  suppty  of  Electric  Motors,  Polarised  Relaj-s, 
Morse  Sovmders,  Telephonometers  and  Voltmeters  (schedule 
1,272),  and  by  3  p.m.  Dec.  14  for  18,670  c.b.  Wall-pattern  Tele- 
phones (schedule  1,264)  for  the  Australian  Commonwealth 
Postmaster-General's  Dept. 

Tenders  are  invited  (by  Dec.  8)  for  supply  of  294  Accumula- 
tors, each  of  15  ampere-hour  capacit}-,  and  a  Power  Board  and 
Associated  Apparatus  to  the  Australian  Commonwealth  Post- 
master-General's Department. 

The  Deputy  Postmaster-General,  Melbourne,  invites  tenders 
until  3  p.m.  Dec.  14  for  11  sections  of  Lamp  Signalling  Trimk 
Line  Switchboard  (schedule  1,207)  for  the  Australian  Common- 
wealth Postmaster-General's  Department. 

Tender  forms,  &c.,  in  above  cases  from  High  Commissioner  for 
the  Commonwealth  of  Australia.  72,  Victoria-street,  London, 
S.W. 

The  Deputy  Postmaster-General,  Sydney,  requires  tenders 
by  2:30  p.m.  Dec  20  for  3,750  c.b.  wall  pattern  and  300  c.b 
table  Telephones,  150  Magneto  Wall  Telephones  and  50  Portable 
Telephones  (schedule  No.  454)  for  the  Australian  Common- 
wealth Postmaster-General's  Department.  Specifications  from 
the  Deputy  Postmaster- General,  Sydney. 

The  Deputy  Postmaster- General,  Adelaide,  requires  tenders 
by  2  p.m.  Jan.  26  for  20  tons  g.i.  Wire  (schedule  No.  402)  for 
Australian  Commonwealth  Postmaster-General's  Department. 
Specification  from  the  Deputy  Postmaster-General,  Adelaide.  ^ 


Telegraph  and  Telephone  Material,  &c. 

The  Deputy  Postmaster-General,  Brisbane,  requires  tenders 
by  noon  Jan.  26  for  Telephone  Instruments,  Parts  and  Acces- 
sories (schedule  Xo.  344)  for  the  Australian  Commonwealth 
Postmaster-General's  Department.  Specification  from  the 
Deputy  Postmaster- General,  Brisbane. 

The  Sligo,  Leitrim  &  Northern  Counties  Railway  Co. 
require  tenders  by  10  a.m.  Dec.  1  for  12  months'  supply  of 
Stores,  including  Telegraph  Materials,  Rubber  Goods,  Lead, 
Oils,  &c.     Forms  of  tender  from  the  Secretary,  Enniskillen. 

Tramway  Rails. 

Dundee  Town  Coimcil  require  tenders  by  Xov.  29  for  600 
tons  Steel  Tramway  Rails  and  15  tons  Steel  Tiebars.  Forms  of 
tender  from  the  City  Engineer. 

Public  Electric  Lighting. 

Athy  (co.  Kildare)  Urban  Council  require  tenders  before 
11  a.m.  Dec.  6  for  the  electric  lighting  of  the  town  on  a  three 
years'  contract.  About  50  Lamps  of  50  c.p.  each  wiU  be  re- 
quired for  public  lighting,  and  it  is  estimated  that  300  private 
consumers  can  be  obtained. 

Electric  Pumps,  Motors,  &c. 

The  Metropolitan  Board  of  Water  Supph'  and  Sewerage, 
Sydney,  require  tenders  by  2  p.m.  Dec.  20  for  supply  of  three 
Centrifugal  Pumps  and  Electric  Motors,  each  to  pump  6,300 
gallons  per  minute  and  one  to  pimap  15,100  gallons  per  minute, 
with  switchboards,  starters,  &c.,  and  spare  parts.  Specification, 
&c.,  from  the  Board's  offices,  341,  Pitt-street,  Sydney,  X.S.W. 

Motor-Generator,  Switchboard,  Transformers,  &c. 

The  Victorian  Railway  CoM>nssiONERS  require  tenders  by 
11a.m.  Jan.  5  for  a  15  kw.  Motor-generator  and  Accessories, 
Switchboard  and  Connections  (contract  Xo.  29,491),  and  by 
Jan.  12  for  about  2,000  tons  Steel  Rails  and  100  tons  of  Fish- 
plates (contract  Xo.  28,685).  Specifications,  &c.,  from  the 
Commissioners,  Spencer-street,  Melbourne. 

Sydney  (X.S.W.)  Coimcil  require  tenders  by  3  p.m.  Dec.  6 
for  33,000-volt  Outdoor  Three-phase  Transformers  and  Sv.  itch- 
gear,  with  Spares  for  12  months,  or  (alternatively)  Single-phase 
Transformers  to  be  operated  in  banks  of  three.     Specification, 
:    &c.,  from  the  City  Electrical  Engineer. 

Boiler. 

The  X.S.W.  Railways  &  Tramw^-.'S  Department  require 
tenders  by  noon  Jan.  12  for  supply,  &c  ,  of  two  Water-tube 
Boilers  and  Accessories  at  Xewcastle  Specifications  from  the 
Electrical  Engineer,  61,  Hvmter-street,  Sydney,  X.S.W. 

Freight  Car  Transferrers. 

Sydney  Harbour  Trust  Cojohssioners  require  tenders  by 
2  p.m.  Jan.  31  for  three  electrically-operated  Railway  Freight 
Car  Transferrers  (contract  15/30).  Specifications,  &c.,  from  the 
Commissioners'  Offices,  Circiilar  Quay,  Sydney,  X.S.W. 

illllilllllllllillllllllllllilllllllllliillllllllll^^^ 

^  TENDERS  RECEIVED  AND  ACCEPTED,  g 


St.  Pancras  (London).— In  March  tenders  were  received  for  the 
supply  of  carbons  for  the  ensumg  year,  and  the  tender  of  the  General 
Electric  Co.  was  accepted  for  a  four  months'  supply,  on  theimider- 
standing  that  if  the  Council  took  the  remainder  withm  the  year  the 
price  quoted  would  stand..  The  balance  of  the  quantity  tendered 
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ifi  now  required,  and  the  Electricity  Committee  recommends  the 
acceptance  of  the  firm's  offer  for  the  balance  of  the  carbons  at 
£1,022.  13s.  4d. 

London  County  Council.  The  following  tenders  have  been 
accepted  for  supplies  of  electrical  sundries  : — 

For  all  asylums  :   A.  F.  Goodwin  &  Co.,  £14.^.  Os.  .'kl. ;   Edison  &  Swan 
United  Electric  Light  Co.,  £40.  Is. ;    General  Electric  Co.,  £4.  18p.  Ud. 
Cox-VValkcrs,  £.3.  19s.  lOd.  ;    G.  Macldlan  &  Co.,  £L  (in.  3d. 

Electric  lamps  for  Jiexley,  Claybury.  Hortcm,  Long  Grove  and  Epileptic 
Colony  :    Popes  Electric  Lamp  Co.,  £182.  lis. 

Darlington. — The  Council  have  accepted  the  tender  of  the 
Worthington  Pump  Co.  for  the  Hujiply  of  condensing  ])lant. 

Edinburgh. — The  Corjjoration  have  accepted  the  tender  of 
Charles  Brand  &  Son  (at  £24,515)  for  shafts  and  tunnel  for  obtaining 
sea  water  for  Portobello  power  station. 

Rathmines. — The  Urban  Council  have  accepted  the  tender  of  the 
British  Thomson-Houston  Co.  for  the  supply  of  a  motor  generator, 
at  £108.  7s. 

I.SLINOTOX. — The  tender  of  V.  G.  Middleton  h:  s  been  ;  c?epte  1 
for  wiring  the  South  East  Branch  T^ibrary. 

Weymouth.' — The  Town   Council  have  accepted    the    tender  of 

Brookinp,  &  Co.  for  A\iring  the  nninicipal  dwellings. 

Government  Contracts. — The  following  tenders  were  accepted  by 
the  British  (Government  departments  during  October  : — 

ItV/r  Office. — BuUcrs  (Ltd.),  Druglass  Uros.  and  Vulcan  Co.,  insulators, 
British  Insulated  &  Hcjsby  Cables,  ('a!lcii(icr"s  Cable  &  Construction  Co., 
Craigpark  Electric  Cable  Co.,  L  Frankenberg  k  Sons,  W.  T.  Glover  &  Co., 
A.  Green  (Ltd.),  W.  T.  Henley's  Telegraph  Works  Co.,  Johnson  & 
rhillips,  Liverpool  T'^lectric  Cable  Co.,  C.  Macintosh  &  Co.  and  Western 


Electric  Co.,  electric  cables  and  wires,  &e. ;  Automatic  Telephone  >Lfg. 
Co.,  S.  G.  Brown  and  H.  WTiite  &  Co.,  telegraph  commutators ;  Hearl, 
Heaton  &  Son.s.  cable  drums  ;  Austin  Motor  Co.  and  Fyfe,  Wilson  &  Co., 
engines,  dynamos,  &c.,  LithoHte  (Ltd.),  and  T.  De  la  Rue  &  Co.,  insu- 
lators ;  British  Thomson-Houston  Co.  and  General  Electric  Co.,  electric 
lamps  ;  Clegg  Bros.,  Cook,  White  &  Co.,  C.  Jennings  &  Co.,  Mackenzie  & 
Moncur,  C.  R.  Pettit  &  Son,  E.  Pollard  &  Co.,  J.  Sadd  &  Sons,  J.  &  H. 
Steaves  and  Whitstable  Shipping  Co.,  telegraph  poles  ;  Beck  &  Co.,  E. 
Deane  &  Beal,  f>uke  &  Ockenden,  J.  Evans  &  Son.s,  Hattersley  &  David- 
.son,  Lee,  Howl  &  Co.,  Stereo])hagu8  Pump  &  Engineering  Co.  and  C. 

,  Winn  &  Co.,  pumps,  motors,  &c.  ;    Automatic  Telephone  Mfg.  Co.,  tele- 

'  phone  switches  ;  Berry  &  Hayward,  (General  Electric  Co..  Laing,  Wharton 
(Ltd.)  and   Veritvs  (Ltd.),  switches;    Chloride  Electrical  Storage  Co., 

I  accunnilators  (Park  Hall  Camp,  Oswestry) ;  Wimbledon  Electric  Supply 
JJept.,  electric  wiring  ;  Lowdon  Bros.  &  Co.  (electric  wiring,  &c.,  Bedford) 
India  O^rr.— Elliott  Bros.,  apparatus ;  Marconi's  Wireless  Tele- 
graph Co.,  coils,  &c. :  Peel-Conner  Telephone  Works,  condensers,  &c. ; 
Taylor,  Tunnidiffe  k  Co.,  insulators  ;  Medway"s  Safety  Lift  Co.,  electric 
passenger  lift,  Ministry  of  Munitions. 

I'osl  Office. — Siemens  Bros.  &  Co.,  protective  and  telephone  appara- 
tus ;  Automatic  Telephone  Mfg.  Co.  and  British  L.M.  Ericsson  Mfg.  Co.. 
telephone  apparatus  ;    Telegraph  Construction  &  Maintenance  Qo.,  sub- 

,  marine  and  tclejjhone  cable  :     W.   T.   Henleys  Telegraph  Works  Co., 

'  Johnson  &  Phillijjs,  and  Union  Cable  Co.,  telephone  cables  ;  Western 
Electric  Cb.,  telejihone  cable  and  telephone  exchange  equipment  extcn' 
.sion,  Norwich  :  British  Insulated  &  Helsby  Cables,  telephone  cords  : 
Geneial  Eicctric  Co.,  telephone  lamps;  Lead  Seal  Mfg.  Co.  and  I.  N. 
Lyons  (Ltd.),  lead  seals  ;  T.  Bolton  &  Sons  and  F.  Smith  &  Co.  (inc.  in 
Ixndon  Electric  Wire  Co.  &  Smiths),  bronze  wire  ;  J.  C.  Fuller  k  Son  and 

I  Chas.   Macintosh  &   Co..  flame])roof  wire  ;    Dorman,   Long  &  Co.,  g.i. 

*  wire  :  A.  Hawkins  k  Sons,  elec.  lighting  Supt.  Engineers  office.  London- 
S.E.  ;  Tudor  Accumulator  Co.,  replating  battery.  Avenue  Exchange, 
London  ;  Peel-Conner  Telephone  Works,  telephone  exchange  equip- 
ment, Manchester. 


FINANCIAL    MATTERS. 


COMPANIES'   MEETINGS  AND  REPORTS. 


Edison  &  Swan  United  Eletric  Light  Co.  (Ltd.) 

The  l{2nd  ordiniry  general  inecliiig  was  iicid  on  Thursday,  Nov.  18. 
Mr.  C.  J.  l'<)i:i)  pr'sidihK. 

TIicSECRPn'ARY  (Mr.  I!.  II.  Parker)  read  the  notice  and  the  auditors' 
report. 

The  CH.VlliMAX  said  th^  increiRc  in  the  balance-sheet  under  the  head 
of  sundry  treditors  and  er.';iit  balances  was  wholly  due  to  the  larger 
turnf)ver  which  had  taken  place,  and  was  corresjKnidingly  represented  by 
in<renses  in  tiic  items  of  stock  and  sundry  debtors.  With  a  view  to 
extending  thi-  comijunys  nianufaeturing  faeililii-s,  £S.(>HO  had  been  ex- 
pended on  additional  buildings  to  eope  with  Hie  increased  trade,  and 
plant  anrl  machinery  for  a  similar  reason  had  been  increased  by  £,S.7(M). 
One  of  the  principal  items  included  in  this  additional  expenditure  had 
been  in  res])ect  of  glass  furnaces,  and  thcfe  wito  now  equipjiod  for  an 
output  of  lamp  bullis  of  pr.'H  ticaily  il'iul)le  the  eaparity  which  existed 
heretf)fore.  Tiny  had  in  the  past  ymr  fiMind  no  diftieulty  whatever  in 
disposing  of  the  whole  of  tlieir  outjuil  of  lamps,  nntl  tluy  could  un- 
doubtedly have  sold  more  if  their  niniujfac  turing  eajmeity  haci  i)e<n 
greater  :  but  it  was  only  within  the  last  few  months  that  the  additional 
furnaces  and  i)lnnt  had  been  available,  and  further  n»()derato  expen- 
diture would  t'C  rcipiired.  There  ha<l  aUo  been  a  conHiderable  in<Tea.«." 
in  the  site  of  goods  produced  in  tiie  engineering  side  of  the  works.  In 
normal  times  the  sales  of  liuiijw  they  had  made  would  \in<ioub1edly  have 
shown  a  considerably  greater  profit,  but  whih-  the  selling  price  of  the 
drawn-wire  lamp  could  not  be  inereaseil,  and  wa»  mor.«  likely  to  be 
reduced,  the  cost  of  manufacture  had  ricen  to  nn  Rbnormally  high  figure 
in  co)ise(|uenc(>  of  the  increas-  in  whk'">'  "'>d  the  ro*t  of  raw  mal<rials. 
'The  company,  however,  had  nn<loid)tedly  .si .dilishcd  the  repul  ition  of 
the  "  Kdi.swan  "  drawn  wire  lamp,  and  tndi  sh  sonu-thing  altoKclhei 
unforeseen  should  happen  he  saw  no  reason  wliy  the  incfeasi'd  sales  should 
not  coMtini>o.  The  ecunpnny  had  now  1, .%().">  fvdiy-paid  iireference  shares 
and  (i.tiitit  deferred  shares  (out  of  7.»KM)  issued)  in  AUrinehnm  Electric 
Supply  (Ltd.),  a  further  sale  of  pref<Ten(  e  sbnn-s  havlfig  btvu  mn<le  in 
order  to  provide  additional  working  capital.  The  item  of  general 
expenses  bad  been  reduced  by  f4.H2.">,  and  nnuunitcd  to  £I7.<»:<H,  whilst 
the  balance  of  gross  profit  brought  from  trading  nrrount  hnd  lH<en 
increased  from  £')  1.244  to  £.W.W2.  the  not  re!«ult  being  that  they  h«d 
made  n  jirofit  for  the  year  uiuler  review  of  £14,14(>.  against  i:4.im.'>  in  the 
]>rcvious  year.  'This. "in  all  the  cireumst  an<  es.  fhi-  shareholders  would,  he 
hoped,  consider  fairly  satisfactory.  He  much  renretttnl  thai  it  wa*  \wX 
possible  for  the  directors  to  recommend  payment  of  n  tiividend.  On 
previoup  occn.«ions  he  hnd  point<Hl  out  that  it  was  absolutely  pfisential 
thht  before  »ny  dividend  could  bo  paid  \\»y  should  accumuliite  a  very 


substantial  reserve  fund,  which  meant  that,  instead  of  dividing  the  profits 
they  would  keep  them  in  the  business  and  employ  them  as  additional 
working  cajiitai.  For  this  reason  the  board  recommended  that  a  start 
Ik"  made  in  this  direction  by  transferring  £15,000  to  reserve  and  carry 
forward  £4,878.  The  past  year  had  Ix-en  a  trying  and  anxious  time. 
They  had  experienced  great  difhculty  in  finding  adequate  labour  ;  a  con- 
siderable jiercent  ige  of  their  em  ploy  is  had  joined  the  Forces,  and  the 
conipany  hid  been  met  at  times  with  almost  insurmountable  diftieulti.'s 
in  carrj-ing  out  orders.  Their  anxieties  had  been  accentuated  by  the 
great  rise  in  the  price  of  raw  materials,  and  in  many  instances  the  difti- 
eulties  of  obtaining  them  at  any  price.  Two  years  ago  he  pointed  out 
that  the  company  was  in  need  of  additional  working  capital,  and  although 
the  disjHisal  of  a  large  portion  of  their  holding  in  the  Altrincham  Com- 
l)anv  had  been  of  great  benefit  to  them,  it  had  not  been  nearly  sufficient, 
and  if  tho  business  increased  in  the  future  as  it  had  during  the  past  two 
years  the  question  of  finance  woidd  become  a  still  more  urgent  one.  Un- 
fortimntely.  there  did  not  appear  to  be  any  existing  niv^ans  of  providinj 
furth'T  working  capital  except  through  the  medium  of  holding  up  p^ofit^ 
One  of  his  colleagues  (.Mr.  (Jimingham),  in  the  early  part  of  the  present 
year,  made  a  tour  of  inspection  of  the  company's  .\ustralian  and  New 
/eidand  branches  and  agencies,  and  visited  the  chief  commercial  centres 
there,  and  in  due  course  a  considerable  expansion  of  the  company's  trade 
in  .Australia  slundd  result  therefioni.  He  moved  the  adoption  of  the 
re|M)rt  and  aciounts. 

Mr    E    \\.  Eu.hkCi.ark  senonded  the  motion. 

Ill  reply  to  Mr  Hicks,  the  ('H.\inM.\N  gave  as  an  instance  of  the 
dilliculties  with  which  they  had  to  contend  that  they  had  to  send  their 
own  motor  vans  to  Birmingham  to  fetch  metal.  Wages  and  raw  nintorials 
liad  both  gone  up  after  contracts  lia<l  been  entered  into,  but  the  price  of 
their  lamp  eoidd  not  be  rained,  although  the  cost  of  prcKlueing  them  had 
gone   u])   'M   per  rent.  in   normal   times  they   wanted   a   minimum 

re»»er\e  funtl  of  i'.'iO.tKKt.  and  to-day  they  wanted  more.  Their  profit 
to-day  wn.s  after  taking  stock,  debtors  and  all  as.«et*i  at  a  most  con- 
servative figure,  and  there  was  no  question  that  they  had  the  profit  there. 

The  r.woTution  was  adopted,  the  retiring  directors  and  auditors  wer.* 
r      ■         1.  and  a  vote  of  thanks  t-o  the  chairman  and  dirrctors  cloeed  the 


PROVINCIAL  TRAMWAYS  CO,  The  reiHirt  for  the  ^-par  ei 
stMtes  ihat  the  ml  scvinue  reeei\Tcl  from  the  local  co: 
£4S.7S9,  a^;ainst  t4M.'2'.t7  last  near  ami  £41.«»H:}  in  ISl."!.  .\ddmu  amount 
brought  f«>rward  (14,!)U.*))  transfer  fee<<,  interest.  Ac.  the  loial  is  £o<{.l4:!. 
The  directors  have  set  a*iidp  £12,000  for  rewrve  and  depn-i  lat  mn  and  have 
addotl  £4.t>tXl  to  rc-orve  accoinit,  and  they  recommend  a  ilividend  on  the 
ordinary  share-  ^f  lud.  jier  sh.in*,  making,  with  Sil.  jkt  einre  paid  in  June 
last.  Is.  M.  JKT  share,  or  7J  per  cent,  for  the  year,  leaving  £11,800  to  be 
cirrie<l  forward. 


THE  ELECTEICIAN,  INOVEMBER  26,  1915. 


299 


SOUTHERN  BRAZIL  ELECTRIC  CO.  (LTD.)— Mr.  E.  H.  Tootal,  who  pre 
sided  at  the  meetint;  on  Monday,  said  that  the  year  under  review  was  not 
an  auspicious  one  for  the  company.     The  financial  difficulties  which  pre- 
vailed for  a  con.siderable  time  after  the  outbreak  of  war  rendered  it  im- 
possible in  mo.st  cases  to  effect  payment  of  the  successive  instalments  of 
their  debenture  issue  at  their  due  dates,  and  it  was  only  in  the  beginning 
of  the  present  month  that  the  last  calls  in  arrear  were  finally  paid.     The 
board  were  compelled  to  husband  their  resources  and  to  delay  and  cur- 
tail the  development  and  extension  work  contemplated  in  Brazil  until 
their  finances  should  be  placed  upon  a  better  footing.     The  financial 
crisis  in  Brazil  was  aggi-avated  by  the  war,  and  led  to  a  material  depre- 
ciation of  the  currency.     Several  of  the  States  had  lately  been  visited  by 
severe  and  prolonged  droughts,  and  the  State  of  San  Paulo  in  particular 
experienced  last  year  a  drought  worse  than  anything  known  there  for 
40  years,  which  in  several  places  compelled  factories  dependent  upon 
water  power  to  shut  down  for  a  time.     During  the  whole  of  that  period 
the  supply  of  water  to  their  several  enterprises,  though  at  times  reduced, 
proved  sufficient  to  enable  all  the  different  services  to  be  carried  on 
without  interru])tion.     SincQ  Mr.  Byington's  return  to  Brazil  ho  had  been 
able  to  complete  on  satisfactory  terms  the  negotiations  for  a  concession 
during  30  years  of  a  tramway  service  for  the  towTi  and  district  of  Pira- 
cicaba  and  the  right  of  use  of  water  for  supplying  power  from  there  to 
other  localities,  which  would  enable  the  company  to  suppress  some  out- 
lying power  stations  at  a  material  saving  in  cost.     The  balance  profit 
(£2,127.  4s.  8d.),  the  directors  proposed  to  carry  forward  but  the  amount 
did  not  represent  the  result  of  a  full  year's  working.     It  was  proposed  to 
alter  the  date  of  closing  the  financial  year  so  as  to  coincide  with  that  of 
the  Brazilian  concerns.     The  board  were  confident  that  given  a  return  to 
normal  conditions  the  company  possessed  the  elements  of  a  prosperous 
future. 


NEW  COMPANIES.  STATUTORY  RETURNS, 
MORTGAGES   AND  CHARGES,  &c. 


NEW  COMPANY 

SHEFFIELD  ALIOYS  (LTD.)  (142,112)— Reg.  Nov.  11,  capital  £30,000 
in  £1  shares,  to  carry  on  the  business  of  manufacture! s  of  and  dealers  in 
iron  and  steel  and  ferro  alloys,  brass,  copper,  zinc,  tin  and  similar  metals 
metallurgists,  electrical  engineers,  &c.  Private  company.  H.  W.  D. 
Fielding  signs  documents  as  "  director.' '  Reg.  office :  45,  Bank-st.,  Sheffield. 

STATUTORY   RETURNS. 

BRAY,  MARKHAM  &  REISS  (LTD.) — Return  to  July  15  gives  capital  as 
£20,000  in  £1  shares.  9,250  shares  taken  up  and  £8,850  paid.  £400 
considered  as  paid.     Mortgages  and  charges  :  nil. 

BRIMSDOWN  LAMP  WOhKS  (L''D.  —Return  to  Sept.  29  gives  capital 
as  £5,000  in  5s.  shares.  12,580  shares  taken  up.  £855.  10s.  paid  on 
4,292,  leaving  £217.  10s.  in  arrears.  £2,072  considered  as  paid  on  8,288. 
Mortgages  and  charges  :   £40,000. 

CRYSELCO  (LTD.) — In  return  to  July  8  capital  is  £15,000  in  £1  shares. 
All  shares  taken  up.  £10,007  paid.  £4,993  considered  as  paid.  Mort- 
gages and  charges,  £8,800. 

D.  P.  BATTERY  CO.  (LTD.)— At  July  21  capital  was  £10,000  in  £1 
shares  (4,996  "  A,"  4,996  "  B,"  and  8  others).  All  shares  taken  up  and 
£10,000  paid.     Mortgages  and  charges  :  £12,000. 

EDMUNDSON'S  ELECTRICITY  CORPN.  (LTD.)— The  capital  at  Julv  22 
was  £640,000  in  80,000  ordinary  shares  of  £3  each,  40,000  cumulative 
preference  shares  of  £5  each,  and  40,000  non-cumulative  preference  shares 
of  £5  each.  All  shares  taken  up.  £600,400  paid  on  66,800  ordinary, 
40,000  cumulative'  and  40,000  non-cumulative  preference.  £39,600 
considered  as  paid  on  13,200  ordinary.  Mortgages  and  charges, 
£467,683. 

L.  J.  HEALING  &  CO.  (LT^.)— The  capital  at  Oct.  11  is  £100,000  in 
£10  shares  (5,000  preference  and  5,000  deferred).  1,301  preference  and 
5,000  deferred  shares  taken  up.  £10  per  share  called  up  on  1,301.  £13,010 
paid.  £50,000  considered  as  paid  on  5,000  shares.  Mortgages  and 
charges  :    Nil. 

HENLEY'S  (SOUTH  AFRICA)  TELEGRAPH  WORKS  (LTD.)— The  capital 
in  return  to  Sept.  10  is  £2,000  in  £1  shares.  All  shares  taken  up.  £20.00 
paid.     Mortgages  and  charges,  nil. 

SALFORD  ELECTRICAL  INSTRUMENTS  (LTD.)— Capital  at  Sept.  29  was 
£20,000  in  10,000  preference  and  10,000  ordinary  sliares  of  £1  each.  All 
shares  taken  up.  £10,000  paid.  £10,000  considered  as  paid.  Mort- 
gages and  charges,  nil. 

W.  R.  SYKES  I'TERI.OCKING  SIGNAL  CO.  (LTD.)— At  Oct.  6  capital 
wa=i  £50,000  in  87,500  "A."  and  12,500  "B"  shares  of  10s.  each. 
42,297  ■'  A  "  and  12,500  "  B  "  shares  taken  up.  3s.  9d.  per  share  called 
up  on  42,297  "  A  "  £7,936.  18s.  9d.  paid.  £6,250  (10s.  per  share)  con- 
sidered as  paid  on  12,500  "  B  "  shares,  and  £10,574.  5s,  (5s.  per  share)  on 
42,297  "  A."     Mortgages  and  charges,  £13,000. 

IVIORTGAGES   AND  CHARGES 

G.  DAVENPORT  &  CO.  (LFD. )— Particulars  of  £2,000  debentures 
created  Nov.  1,  1915,  have  been  filed,  whole  amount  being  now  issued. 
Property  charged,  company's  propertv,  present  and  futuer,  including 
uncalled  capital.     No  trustees. 


CITY   NOTES. 


MEMORANDA  (Nov.  24). — Bank  rate  5  per  cent,  (since  Aug.  8, 1914). 
Consols  57 J  Consoia  Pay  Day  Dec.  1.  Stock*  and  Shar**  Ticket 
Days  Dec.  14  and  29.     Pay  Davs  Dec.  15  and  .30.    Price  of  giiver.  2b4<l. 

ANGLO-PORTUGUESE  TELEPHJwE  CO.  (LTD.)— The  dirr-cfor-  ha%e 
declared  an  interim  dividend  of  3  per  cent,  (less  tax). 

CONSOLIDATED  SIGNAL  CO.  (LID.)— After  paying  preference  dividend, 
&c.,  for  tlie  pa.sl  y<;ar,  it  is  jiroposed  to  carry  forward  £5,47.5. 

ELECTRIC  CONSTRUCTION  CO.  (LTD.)— The  directors  have  declared 
an  interim  dividend  at  rate  of  7  per  cent,  per  annam  on  the  preferenoe 

shares  for  the  half-year  ended  Sejjt.  .30. 

MEXICO  TRAMWAYS  &  PuWER  COMPANIES— It  ia  announced  that, 

at  tlie  request  of  tli(!  holder.s  of  large  amounts  of  the  bfjnds  of  the  various 
companies  constituting  the  Mexico  Ti  am  ways.  Light  &  Power  Group, 
the  following  gentlemen  have  consented  to  act  as  a  committee  to  co- 
operate with  the  trustees,  receivers  and  directors  in  taking  such  meaticres 
from  time  to  time  as  will  best  safeguard  the  interests  of  the  security 
holders  :  Messrs.  E.  R.  Peacock  (chairman),  Stanley  Boulter,  H.  f. 
Chamen,  R.  Fleming,  H.  Malcolm  Hubbird  and  A.  F.  P.  Roger.  Tom- 
munications  to  Mr.  Thomas  Porter,  secretary  of  the  committee,  34, 
Bishopsgate,  London,  E.C, 

SHAWINIGAN  WATER  &  POWER  CO.— A  dividend  at  rate  of  7  per  cent. 
per  annum  for  quarter  ended  Dec,  31  has  been  declared. 
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What  were  known  as  "  otficial  quotaciona  '  are  not  no*  issued,  bat 
ive  give  below  the  latest  prices  at  whioh  actual  transactions  took  plaoe 
on  or  before  Tuesday,  Nov.  23.  The  greatest  care  is  taken  in  oompiliag 
he  e  figures     but   the  difficulty  of  verification  is  now  much  inoreaaed. 
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ELECTRICAL  COMPANIES'  SHARE  LIST.— Continued. 
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Do.     4i%  2nd  Debs 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.     Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 

Eastern  Tel.  Co.  Ord 

Do.     31%  Pref 

Do.     4%  Debs 

Eastern  Extension  Tel.  Co.,  4%  Debs.. . 

Do.    Ord 

Gt.  Northern  Tel.  Co.  with  Coup,  d 

Indo-European    

Marconi's  Wireless  Tel.  Co 

Do.    7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co.   x  d  fii  bonus    

Do.     4%  Deb.  St 

Western  Union  50  yr.  B js 

Telephones. 

American  Telephn.  &  Telgh.  $100  Cap 

Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord    

New  York  Telephone  4i%  Bds 

•Oriental  Telephone  Ord 

Do.     Db.  St 

A\\\  Telephn.  Co.  of  Egypt  Db.  St 

8%   I   United  River  Plate  Ord 

5%        Do.    5%  Cum.  Pref , 

Do.     Deo,  Stk 

Financial  and  InvestmenL 

GlobeTelegh.  &  Trust 

Do.     6%  Pf 

Mackay  Companies' Common 

Do.     $100  Pref    

Submarine  Cable  Trust  Certs 


— cord. 


« 


6% 

4% 
4i% 

$2 

5% 

7W. 

4|% 

10% 

4%. 


78i 
99i 
t 
4* 

91i 
i 

lot 

5t 

91 

1'?. 
101} 
701 
lOA 

4tk 
98 

3* 

;;< 

^\ 

62 

10  tV 

9i 
12,4 

9il 

7i 

8» 
95 
34i 
93 

14 
i!' 
83i 
102 

1001 
22'-' 

68i 

'?i 

6,\ 
124i 
66 
80 
78i 

nil' 

34i 
47 

\n 
If: 
l-t 

12At 

79 

93 

US! 
76i 

«; 

lot^ 

79i 
85 
51 

4:{ 

90 

101 
101 
tf6i 
68} 

120 


e  s.  d. 


13 
10 


6  19    2 


6    2 
4    9 

4  11 

5  9 

6  17 

7  8 

5  14 

6  6 

4  18  U 

8  5    4 

5  18    6 

5  13    8 

7  7    3 

6  3  0 
4  U  10 
4  18    0 

9  2  10 


6  9 

8  14 

7  4 

5  15 

9  II 

6  3 

7  14 
4  14 

4  18 

6  9 

5  16 
4     4 

7  0 
4     6 

4  10 

5  3 
4  15 
4    8 


5  19  10 
7    0    7 

5  16 

6  7 
6  11 
6  13 
6  It 
5  12 
5  7 
.5  0 
5     1   II 

5  17    0 

6  B  6 
6  18  4 
5  8  6 
4    4    6 


Colonial  an  j  Foreign  Rail.^ays,  Tranwayt ,  AtC 


Anglo  Argentine  Trams.  5%  Debs 

Do.     44%  Debs 

Do.     4%  Debs 

Do.     5»%  1st  Pref 

Do.    51%  2nd  Pref 

Brazilian  Traction  Ord 

Do.    6%  Pref 

Brisbane  Trams  Ord 

Do.    5%  Cum.  Pref 

British  Columbia  4J%  Con.  Deb» 

Calcutta  Eloc.  Trams.  Ord 

Havana  Elec.  Ry.  5%  Bds 

Madras  Elec.  fra-ns  6"!,  Cum.  Pref.    . . 

Manaos Trams  5%  Debs 

Mexico  Trams  Common  St 

Do,    5%  Bds    

Montreal  Street  Ry.  41%  L)eb«.  (1922) . . 
Rio  de  Janeiro  Tram.  L.  &  P.  5)  yr.  Bds 
Toronto  Railway  Co  4J%  B  s 


81 

75» 

76l 

57» 

93 
6* 
<\k 

62 
61 
89 

4',! 
69 
411 
5} 
% 
79 
<J4 


9    2  10 

7  112 

5  13    8 

5     1     3 

4  11   10 

5    7  10 

6  112 

6  12    5 

4    9  11 

5    4  11 

5    0    3 

5    4     8 

6  19    2 

5  10    4 

5    0    0 

5  15    8 

5  !5    8 

5  15    7 

5  16    4 

5    0    0 

6  3 
S  18 

5  5 

6  lb 

7  17 
6  19 
6  9 
b    8 

5  5  11 

6  17     1 

7  16  II 

5  12    6 

6  2     4 

7  4  II 

10    0  0 

4  13  10 

to    6  7 

«  17  0 


Colonial  and  Foreign  Electric   Supply.  &c. 


-WkX 


Adelaide  Elec.  Supply  6%  Pre! 

Do.     5%  Debs 

Bombay  E  S.  &  T  6%  Praf 

Do.     41%  Deb; 

Calcutta  E.  S  Corp.  Ord   

Do.     5%  Pref   

Canadian  Gen.  Elec.  Common  St  

Melbourn  eElec.  Suoply5%  UtMt.  Deb» 

Do.    5%  Cons.  Dob.  Sf 

Mexican  Light  &  Power  Ord 

Dd.     Pref 

Dd.     5%  BJs 

shawinigan  Water  &  Power  5%  Bit ... . 

Do.     Cap  Stock    

Toronto  Power  4|%  Deb.  St     

Do.    44%  Cons.  Deb.  St 

Victoria  Fslh  «t  Transvaal  P.  Co..  6%P, 

Do.     St%  2nA  Mr.rt   Dehj : 

•  And  131%  bonus; 


971 

<0» 

87| 

6 

4'.» 
1261 
9J 
96i 
29 
42 

4a» 

102  j; 

1434 

9b 

831 

4 


6  I 
5  2 
S  IS 

5    2 

7  10 
5  IS 
5  10  II 
o  I  13 
5    3    4 


6 
7 
8 
10 
0 
1 


Dividend 
Dub. 


Mar,  Sept 
Jan,  July 

March 
Jan,  Jly 

Apl.  Oct 
Apl.  Oct 

Mar 
Jan,  July 
Jan.  July 
Aug,  Feb 
Jan,  July 
Mar,  Sep 
Feb,  Aug 

April 
Apl,  Oct 
Jan,  July 
Jan,  July 
Feb,  Aug 
Jun,  Dec 
May,  Nov 

Sept 
Feb.  Auc 
Jun,  Dec 

May 
Jan,  July 
Jan.  July 

Jul/ 
Jun,  Dec 
r  ab,  Aug 

Jun,  Dec 
Feb,  Aug 
Apl.  Oct 
Apl.  Oct 
Mar,  July 
Jan,  Jly 
May,  Aug 
May,  Aug 
Jun,  Dec 
Jitn,  Dec 

Fb,My,Aug,N 
Fb,My.Aug,N 
U.Ap.JIy.O 
May,  Nov 


Ja,Ap.Jly,0 
Ja.My.Jly.O 
Ja,My,Jly,0 

May,  Nov 

Feb,  Aug 
Ja.  Ao.Jly.O 
Ja.  My,  Jly 

Mayi  Nov 
April 
July 

May.  Nov 

May,  Nov 
Mr.Jly.O.Dec 

Jan,  Dec 

May,  Nov. 

Ja.Ap.Jn.O 

Jan,    Jly 

Nov. 

May,  Nov 
Apl,  Oct 

Jan,  July 
an,  July 
Apl,  Oct 

Jan,  July 
an,  July 

Sp.DcMr.Jn 
Sp.Dc.Mr.Jn 
la.Apl.Ily.O 
Ja,Ap,Jiy,C 
Apl,  Oct 

Iun.  Dec 
an,  July 
an,  July 
an,  July 
Jan.  July 
Fb.M.A.ig.N 
Jn.Api.Jly.O 
May 
May,  Nov 

Mar,  Sap 
Fab,  Aug 

Jan.  July 
Fb.M.Au^.N. 
Mir,  Sep 
Feb.  Aug 
Jun,  Dec 
rab.  Aug 

Mar,  Sapt 
Jun,  Dec 

Jan  'jlv 

May.  Nov 

Mai.  Sort 

Ja,Apl,Jly,0 

June,  Dec 

Apl.  Oct 


to  6 
4  17 
4    3 

4  13 

5  8 


2 
6 

2 
9 
1 


5  10    3 


Jan.  Juiy 
Ja.Apl.Jlr.0 
Jan,  July 
May.  tioi 
Jan.  Ju'v 
Jan.  lutv 


HETAL  PRICES. 

Messrs.  J  B.  Gamhim  &  Sans,  132,  Upper  Thanpies-street  London,  E.C.,  quota  under 
date  Nov.  24.  the  following  as  the  present  basis  prices  of 


New  Metals,  per  lb. 

Solid  Drawn  Brass  Tubes. . ..  —  .  Kj^d. 

Solid  Drawn  Cooper  Tuoes  ......  14d. 

Brazed  Copper  Tuh«i    —  —  14d. 

Brazed  Brass  Tubes ..-—  16hl. 

Brass  Wire -..—  13|di 

Copper  Wire ___•  13d. 

Rolled  Brass 13td. 

Brass  Sheets  ._..  —  .  14id. 


per  ton 
English  Laad......-_     £28    0    0 

Antimony  ........      NominaL 


Old  Mbtalii 


per  ton. 


per  ton. 

£110    0    0 
£93     0    0 


Qean  Scrap  Copper  ......  £71  0  0 

Brarlery  Copoer  Scrap. .. .  £64  0  0 

Clean  Scrap  Bran ..«  £5S  10  0 

Old  Lead £22  0  0 

Old  Zinc £45  0  0 

Hollow  Pewter .£120  0  0 

Black  Pewter £80  0  0 

Gun  Metal £62  0  0 


Copper  Sheeti    ...... 

Spelter 

Mr.  A.  Joseph,  Earl-stroet.  London-road,  Southwark.  London,  S.E..  quotei  under  date 
N-,v.  23,  tba  Jotlowtng  approximate  prices  of  Scrap  Mbtalsi— 


per  ton. 
Aluminium  Cuttings    ......  £103    0    0 

Clean  Mixed  Brass    -     £59    0    0 

Clean  Copper -     £75    0    0 

Braziery  Copper £69    0    0 

Gun  Metal £69    0    0 


par  ton. 

Old  Lead £23    0    0 

Tea  Lead £21     0     0 

O'.i  Zinc £64     0     0 

Hollow  Pewter £115    0    0 

Shaped  Black  Pewter £75    0    0 


Mr.  Joseph  can  lupply  solder  at  the  following  orices  per  ton  i  P'.u.-nb9r'^  Solder  (in  bar 
or  jtrlp),  £74;  Commercial  Tlnman'i  Solder,  £93  ;   Blowpipe  Solder,  £108. 


ELECTTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 


Ex  dlvldand  or  intarest 


LINE. 


Aberdeen  Gorooiatloa 
Anglo-Argentine 
*<ihton-under-Lyne 
A  •'.-  Corporation 
birkenhead  Corooratlon   . 
Bimingham     /  Trams . . 
Corporation  \  Buses&c 
Blackburn  Corporation  .. 
Blackpool  Corporation  . . 
Blackpool  and  Fleetwood 
Bolton  Corporation 

Bournemouth.. . .  |  g^jes 

B.'iiford  Co'poration 

Brighton  Corporation 

_  .  ^  ,  _  ('Trams  . . 

Bristol  Trams  |  Buses,&c.j 

Burmah  E.  Trams  U  Ltg. 

Burnley  Corporation    

Burton  Corporation 
Bury  Corporation 
Calcutta  Tramways  Co 
Camborne-Redruth 
Cardiff  Corporation 
Cork  Electric  Trams  Co. . 
Coventry  Corporation     . 
Croydon  Corporation  . . . 
•Derby  Corporation 
Dover  Corporation 
Dublin  &  Lucan  Railway 
Dublin  United 
Dundee  Corporation 
East  Ham  Council 
Exeler  Corporation 
Glasgow  Corporation 
GlossDpTra-ni 
Gloucester  Corpn 

Halifax  Corpn.  •  •  {  g^^^s' 

Hastings  Eire  Trams  Co.. 
HuddersfeM  Corpn 
Hull  Corporation 
llford  Dbtrict  Council 
Ilkeston  Corporation 
Ipswich  Corporation 
Isle  of  Than-tCo.    . 
KJIinamocic  Corporation . 
Lanarkshire  Trams  Co.  . 
Lancashire  United 
tweeds  Corporation 
Leicester  Corporation 
LeithO^T 

Lincoln  .... 

Liverpool -^  .,  -ajn  .. 
Uandudno&ColwynBayR 
London  County  Council  .. 
l^owcstoft Corporation  ... 
M  aidstono  Corporation . . . 

Manch»-ster  Corioiatlon  .. 

Nelson  Corpotatior 

Newcastle-on-Tyre  Corpn 

NewporKMoii.)  Corpn 

Ncrlhampton  Corporatior 

Nottingham  Corp>oration 

Oldham  Corporation 

Portsmouth  Corporation . . 

Preston  Corporation 

RochjAle 

Rotfterh.m  Corporation  .. 

Salford  Corporation 

t  She  ffi°M  Gorpof  ation 

Soutlla•^^rt.^n  Corpn 

Soi;t  :K>ration . . . . 

Soi.  

Sflybagr.rlvde.4ic.Jt  B 

Sunderland  Corporation  .. 

Sunderland  District     . . . , 

Swindon  Corporation  .... 

Tvneaide  Tram  Co 

Wallasey  Corporation  . . . . 

Walsall  Corporation 

Walthamstow 

Warrington  Corporation . , 

W««t  Ham  Corporation . . . 

Wigan  Corpoiat.  ■. 

Wolveihampton  Corpn... 

Yorkahlrv  W.R.  Trains  . . . 


AoaitBaATK. 


Amount. 


Inc.ordac. 
(a) 


£ 
44.421 

2,344,678 
16,491 
11,603 
46.509 

459,798 
28,042 
44,380 
64,926 
37.295 
91,258 
72,369 
877 

221.576 
39,582 

216.655 

224,634 

10.697 
46,564 


23,215 

34.639 
35.618 

3176 

282,054 

36.751 

44.242 

13.012 

539.992 

5,902 

10.975 

75.704 

1,676 

85,291 

102.486 

4.499 


e 

+     2,375 
-  136.061 


-t- 

1.19o 

+ 

634 

+ 

3.758 

-t- 

61.010 

+ 

17,497 

— 

358 

+ 

1,449 

— 

254 

— 

J, 925 

+ 

3.806 

_ 

103 

-H 

9,494 

-1- 

216 

-i- 

2,983 

-»- 

40.712 

-I-     1.498 
-     "'564 


2,035 

751 

4.632 

+ 

145 

91,391 

-1- 

4  858 

80.331 

+ 

4,988 

303.424 

+ 

24.031 

141.029 

+ 

8.140 

21.138 

+ 

1,288 

17.J23 


25 

"961 
1,035 

■'  % 

10.702 

2  009 

5,745 

765 

39,425 

202 

105 

972 

6 

18j 


-     3,180 
"l35 


+      1,759 


7,536 

-»- 

183 

6.629 

-H 

•  • 

183 

213.125 

,  , 

28.33  5 

4- 

327 

24.772 

-i- 

4.617 

125.101 

-H 

8  573 

80.558 

-»- 

3,427 

32,171 

-»- 

890 

38.712 

-H 

4.235 

X8.634 

-«- 

41.986 

50.671 

+ 

5.396 

29.112 

7.739 

27,109 

+ 

1,034 

50.872 

+ 

209 

1.590 

-h 

91 

6.655 

+ 

623 

12,012 

— 

545 

44.155 

-i- 

420 

3«.603 

-i- 

5.198 

.^1.194 

-i- 

3,289 

l.\:31 

■l- 

706 

104,025 

+ 

9.407 

51,307 

-»- 

2.440 

7.599 

+ 

493 

74.342 

■♦- 

f   •     ■ 

(a)  Thaaa  cx>mparisons  ars  with  tha  oomspondinc  parkx)  last  yaar.      *  Partir  alaetrlcaL 

tlncludasomniHu***.  %r,  'Minus  2  days.  I  Mlmi  3  daW'  IPIhs3     avi 

f  Plus  2  days.         **  Comparad  with  ooa  waaL  Jiora  last  >-ear. 
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NO  TS  S. 


Rapid  Submarine  Telegraphy. 

Much  interest  has  been  taken  of  late  in  the  methods  of 
forming  the  signals  which  are  to  be  transmitted  through  the 
submarine  telegraph  cable.  The  use  of  inverse  currents, 
although  old  in  principle,  has  recently  come  into  great  promin- 
ence, and  is  based  on  an  endeavour  to  correct  the  deviations 
from  the  zero  position  of  the  siphon-recorder  coil  by  reversing 
the  polarity  of  the  battery  after  every  signal.  Signals  are 
distinguished  on  the  Morse  code — which  affords  advantages 
from  the  point  of  view  of  through  transmission — either  by  the 
duration  of  the  impulse,  or  by  the  magnitude  oi  the  E.M.F. 
employed.  In  the  latest  development  of  sine-wave  telegraphy 
the  latter  plan  is  used,  and  the  battery  is  replaced  by  a  gene- 
rator furnishing  a  smooth  sine-wave  of  E.M.F.,  with  tlie  object 
of  minimising  the  disturbance  of  the  balance  at  the  sonding-end 
in  duplex  working.  The  method  of  transmission  advocated 
by  Mr.  Bela  Gati  in  his  Paper  read  before  the  American 
Institute  of  Electrical  Engineers,  of  which  we  give  an  abstract 
in  the  present  issue,  is  entirely  differv^nt  in  principle.  Although 
here  also  alternating  current  and  the  Morse  code  are  employed, 
a  signal  is  not  formed  by  a  single  semi-cycle,  but  by  an  inter- 
ruption in  the  circuit  of  a  high-frequency  alternating  current, 
as  in  the  Mercadier  system  of  land  telegraphy. 


The  objection  which  ha-s  been  urged  to  the  system  proposed 
is  that,  if  the  frequency  is  high,  the  attenuation  will  be  so  great 
as  to  render  the  alternating  current  at  the  distant  end  too  feeble 
to  affect  the  receiving  apparatus.  On  the  other  hand,  if  the 
frequency  is  lowered,  the  transient  direct-current  effects  pro- 
duced by  starting  and  stopping   the  alternating-current  Avill 


predominate  and  mask  the  purely  alternating  current  ripple 
at  the  receiving  end.  It  is  the  former  alternative  that  is  faced 
by  the  author,  and  to  reduce  attenuatim  he  artificiallv  in- 
creases the  inductance  of  the  cable.  Loading  by  whipping  he 
finds  insufficient,  and  loading  by  S3ries  coils  is  rejected  in 
favour  of  loading  by  shunt  coils.  Whether  this  choice  is  sound 
time  will  show  ;  objections  would  certainly  be  raised  to  this 
foi-m  of  loading  on  the  score  of  earth  currents,  and  its  disad- 
vantages for  testing  purposes.  But  a  third  and  more  serious 
objection  is  the  tuned  circuit  produced  by  shunt  loading, 
which  would  render  it  difficult  to  multiplex  the  system,  and  thus 
defeat  one  of  its  main  objects.  Xevertheless,  although  much 
work  must  be  done  before  this  method  reaches  the  practical 
stage,  it  is  of  great  interest  as  affording  yet  another  instance  of 
the  undeveloped  resources  which  are  available  for  cable  tran.s- 
mission. 


Plans  for  the  Future. 

One  of  the  most  interesting  statements  recently  published, 
and  which  may  be  said  to  have  a  particular  bearing  on  the  near 
future,  is  the  announcement  that  the  American  Government 
will  be  asked  to  prepare  and  expedite  the  passing  of  legislation 
by  which  it  will  become  unlawful  for  foreigners  to  dump  manu- 
factured articles  on  to  the  United  States  markets  at  a  price 
below  their  actual  cost  of  production.  This  is  a  species 
of  Tariff  Reform  which  will  appeal  to  many  persons  who 
hold  a  strong  general  objection  to  the  imposition  of  duties  on 
manufactures  ;  more  than  this,  it  is  a  class  of  legislation  which 
will  appeal  to  many  who  have  a  firm  leaning  towards  Free 
Trade.  Even  in  the  United  States,  it  must  not  be  assumed 
that  there  is  no  Free  Trade  party,  although  it  may  be  argued 
that  this  party  is  not  a  strong  one,  nor  is  it  likely  to  become 
strong  in  the  very  nature  of  things  in  a  coimtry  situated  as 
America  is — at  any  rate  not  until  she  is  less  self-supplying. 
The  example  of  America  in  respect  to  the  class  of  legislation 
to  which  we  refer,  if  it  should  become  law,  may  have  far- 
reaching  effects ;  and  if  the  methods  adopted  by  those  entrusted 
with  the  preparation  of  this  legislation  are  carefully  con^jidered 
beforehand,  some  of  the  more  serious  industrial  and  com- 
mercial problems  may  become  easier  of  soluticii.  Many  con- 
vinced Free  Traders  already  held  the  view  tlnvt  dumping  has  been 
carried  to  excess  in  past  years  by  the  Central  Powers  of  Europe, 
and  it  may  be  that  legislation  of  the  character  indicated  will 
prove  the  best  means  of  bringing  tlie  dumpers  to  a  sense  of  the 
necessity  for  a  less  aggressive  policy  in  the  future.  It  will  not 
be  without  interest  to  watch  the  effect  of  legislation  of  the 
kind  upon  existing  Commercial  Treaties. 


The  Lighting  of  Factories. 

Last  week  a  discussion  took  place  at  a  meeting  of  the 
Illuminating  Engineering  Society  on  the  report  of  the  Depart- 
mental Home  Office  Committee  o);  lighting  in  factories  and 
workshops.     The  discussion  was  opened  by  Mr.  L.  Gaster 
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with  a  lengthy  communication  which  was  virtually  a  defence 
of  the  report,  not  officially,  but  by  Mr.  Gaster  personally. 
We  do  not  think  there  is  any  great  need  for  a  defence  of  what  is 
certainly  a  good  beginning,  but  it  is  u.seful  to  have  Mr.  Gaster's 
statement,  of  which  an  abstract  will  be  found  el-sewhere,  as 
it  serves-to  clear  up  certain  misconceptions.  Perhaps  the  most 
vital  point  is  the  question  whether  an  illumination  of  0-25  ft.- 
candle  is  sufficient  as  a  minimum  valu<'.  Opinions  on  this  point 
are  likely  to  vary,  and  it  is  not  improbable  that  what  may  be 
considered  a  high  value  to-day  will  be  thought  to  be  a  low  value 
in  a  few  years'  time.  In  this  connection  Mr.  Gaster  rightly 
points  out  that  the  value  of  0-25  ft. -candle  is  a  minimum  below 
which  prosecution  might  take  place.  It  is,  therefore,  essential 
that  too  high  a  value  should  not  be  fixed  in  order  to  avoid 
hardship,  and  also  if  this  is  a  minimum  the  average  in  all  cases 
must  be  considerably  higher. 


The  fact  that  the  report  is  of  a  somewhat  legal  character 
necessarily  limits  the  directions  in  which  recommendations 
may  be  made.  It  may  be  doubted  whether  detailed  values  for 
illummation  should  form  part  of  a  report  of  this  kind  except 
in  very  special  cases  ;  but  it  seems  to  us  that  much  useful  work 
might  be  done  by  the  Society  if  a  report  were  prepared  by  the 
Society  itself,  specifying  the  illumination  which  may  be 
considered  desirable  for  various  classes  of  work.  This  would 
act  as  a  guide  to  those  who  are  concerned  with  the  lighting  of 
factories,  workshops  and  other  buildings.  With  regard  to 
future  work  we  are  promised  another  report  which  will  consist 
largely  of  data,  and  whirh  should  be  of  c(msidera})le  value.  We 
hope  that  this  may  possibly  contain  further  information  in 
regard  to  the  financial  advantages  of  good  illumination,  as  it 
is  the  financial  side  which  appeals  to  many  people,  more  particu- 
lary  tho.se  who  aie  sufficiently  short-sighted  to  approach  the 
subject  only  from  this  point  of  view,  and  on  the  experiences  of 
other  people.  Mr.  Gaster  also  suggested  work  upon  eye 
strain,  methods  of  testing  fatigue  and  an  investigation  of  the 
connection  between  illumination  and  output.  There  is  in  fact 
a  groat  amount  of  u.seful  work  that  can  be  done,  and  we  hoj)e 
that  the  Sdcii'ty  will  not  hesitate  to  take  it  up. 


Factories  and  Workshops  Report. 

The  recently  ])ublish.-d  Annual  K(]»ort  of  the  Chief  inspector 
of   Factories  and  W()rkshf)ps    makes   int<* resting  reading.     It 
differs   in  ]»lan  from  tho.se  of  earlier  yeaix,   being  arranged  in 
(  hiiptois  which  arc  intended  to  record  the  vcar's  work  in  i\  form 
more  convenient  for  referejicc.     Iji  the  chapter  on  Sanitation 
it  is  stated  that  the  importance  of  ade«|uate  lighting,  both 
natural  and  artificial,  is  being  appreciatrd  n'ore  every  year. 
Very  pro])erly  one  of  thi   Inspectors  draws  attention  t(»  the 
im])ortanc<'  of  well-arranged  artificial  lijihtin^^.  and  referen*  • 
is  made  to  the  iiijurious  use  of  metallic  filament  lain|>.s  cio.sc  to 
the  eyes  of  the  workers.     It  should  surely  be  the  pride  and 
business  of  the  electrical  contractor  to  advise  as  to  the  best 
positi<m  of  the  lam]>s.  and  the  subject  is  of  growing  importance. 
Another  chapter  likely  to  interest  emjiloyers  is  that,  devoted 
to  Emergency  Overtime.     Reference  i-<  made  to  the  intiuenc* 
of  fatigue  on  ])roduction.     Although  returns  of  overtime  and 
output  were  obtained  from  a  large  nunibor  of  works,  owing  to 
the  comj)lex  and  variable  conditions,  these  did  not  lend  them- 
selves to  statistical  treatment.      It  is  to  be  hoped  that  the 
report  of  the  ('ommitt*>e  ajtpointed  by  the  British  .\H.Horiation 
to  investigate  the  (piestion  of    fatigue  will  throw  further  liuht 
on  the  subject.     From  the  abstract  of  Mr.  Q.  S(OTT  Ram  s 
sectional  report,  given  elsewhere,  it  will  be  seen  that  ignorance 
and    folly   are   resjionsible    for  most   of    the   accidents,    and 
misapplied     ingei\uity    account*     for     many    others.       Mr. 
Ram  again  empha.sises   the   ir..portance  of    artificial    respira- 


tion in  the  treatment  of  men  rendered  unconscious  by  electric 
sliock,  and  from  the  report  it  is  evident  that  such  emphasis  is 
necessary. 

Electricity  Supply  Works  Assessment. 

Until  the  outbreak  of  the  war  there  was  everywhere  a 
marked  upward  tendency  in  the  local  rat^s.  It  is  not  our 
purpose  to  inquire  into  the  causes  of  this  increase  which  has  been 
apparent  to  everyone.  Not  only  have  all  local  rat«s  advanced, 
but  everv  opportmiity  has  been  seized  of  increasing  the  amount 
of  the  as.sessment  of  the  property  liable  to  be  rated.  It  is, 
therefore,  of  the  greatest  importance  for  large  ratepayers,  such 
as  electricity  supply  and  tramway  companies,  to  see  that  their 
undertakings  are  as.sessed  at  their  proper  figure.  In  our  last 
i.ssue  we  reported  an  interesting  appeal  by  the  Brompton  & 
Kensington  Electricity  Supply  Co.  against  the  assessment 
of  their  undertaking,  and  we  feel  sure  that  the  result  will 
convince  every  business  man  of  the  need  for  a  revision  of  the 
law  relating  to  rating.  We  do  not  challenge  the  impartiabty 
of  the  Court  of  Quarter  Sessions,  but  we  believe  it  to  be  entirely 
incompetent  to  deal  with  such  highly  technical  questions  as 
are  involved  in  ascertaining  the  gross  and  rateable  values  of 
electricity  supply  works  or  tramway  undertakings.  A  brief 
recapitulation  of  the  facts  and  of  the  points  at  issue  will  be 
sufficient  to  show  this.  Like  all  electric  supply  companies,  the 
Brompton  &  Kensington  Company  have  made  considerable 
progress  in  recent  years,  and  the  local  Assessment  Committee 
proposed  to  increase  the  rateable  value  of  the  Company's  gene- 
rating works  and  mains  by  £1,000  in  consequence  of  certain 
alterations  at  their  West  Brompton  works,  and  also  of  an 
increase  in  the  net  profit  in  1912  and  1913,  compared  with  the 
years  1909  and  1910,  which  were  considered  at  the  time  of  the 

last  (quinquennial  valuation  in  1910. 

•  — 

It  is  unusual  for  an  assessment  committee  to  adopt  the  pro- 
cedure of  the  Kensington  Committee.  The  Company's  under- 
taking was  put  into  a  provisional  list  for  re -assessment,  and 
then  into  a  supplemental  list.  The  parties  had,  we  under- 
stand, several  conferences  on  the  question,  and  although  the 
Company's  experts  put  in  figures  which  clearly  proved  that 
the  revised  valuation  was  too  high,  the  Assessment  Com- 
mittee remained  obdurate,  and  the  Company  were  compelled 
to  go  to  the  great  expense  and  trouble  of  appealing.  It  is  clear 
that  the  Committee  did  not  make  sufficient  allowance  in  respect 
of  the  additional  capital  lequired  to  earn  the  additional 
receipts.  &c..  for  after  a  lengthy  hearing,  the  Court  decided 
to  reduce  the  pro])o.scd  ijicrea.>^e  of  £1.000  to  £GtKl ;  but  the 
As»es.snu'nt  Committee  got  two-thirds  of  the  costs  of  the  apj^eal. 
Costs  are  in  the  discretion  of  the  Court,  but  generally  si>eaking, 
ill  .similar  ca.ses  when  the  Assessment  Conimittee  fail  to  estab- 
lish their  claim,  co.sts  aiv  awarded  to  the  appellants.  It  is 
evident  that  a  n\ore  business-like  tribunal  is  required  for 
hearing  rating  ai\<l  as.ses.sment  apjieals,  and  we  hope  that  the 
matt<'r  will  receive  attention  from  our  legislators  when  the  war 
is  over.  Rating  authorities  and  valuers  have  long  been  con- 
vinced of  the  necessity  for  a  reforni  of  the  law  relating  to  the 
a.ssessment  of  ])roperty  and  to  rating  appeals.  The  members 
t)f  the  As,ses.sment  Committ^^e  should  be  fully  qualified  for 
their  .vork.  and  they  should  not  be  members  of  the  public 
authority  whose  duty  it  is  to  see  to  the  levying  and  collection 
of  rat.»'s. ;  their  sole  duty  should  W  the  fixing  of  the  gross 
and  net  value  <»f  property  liable  to  l>e  as.ses.sed.  and  they 
should  have  no  interest,  direct  or  indirect,  in  an  increase  or 
decrease  of  the  assessment.  Every  tribunal  which  has  to  deal 
with  questions  relating  to  assessment's  or  t<»  rating  sliould  be 
capable  of  dealing  with  all  technical  and  legal  jxtints  that  niav 
arise,  and  it  .should  l>e  so  con.«it.it.ut<'d  that  ratepayers  ran  have 
confidence  in  its  decisions. 
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Verband  Deutsche!  Elektrotechniker.— It  is  announced 
that  there  will  be  no  annual  meeting  this  year. 

British  Association.— A  lepresentative  gathering  was 
recently  held  at  Newcastle,  at  which  the  Lord  Mayor  (Mr. 
George  Lunn)  presided.  At  this  it  was  decided  to  invite  the 
British  Association  to  hold  th':>ir  annual  naeeting  at  Newcastle 
next  year,  on  linos  similar  to  those  adopted  at  the  Manchester 
meeting. 

Electric  Railways  of  the  United  States  and  Canada.  - 

According  to  statistics  recently  compikd  there  arc  at  present 
3,157  route  miles  of  electric  railway  equipped  on  the  high- 
voltage  direct-current  system  in  the  United  States  and  Ca)iada, 
and  there  are  711  miles  of  single-phase  railway.  At  th'^  end 
of  1914  the  figures  were  2,257  and  763  route  miles,  respectively. 

London  &  South-Western  Electrification. — Owing  to  an 
application  in  the  Law  Courts  by  the  Postmaster-General  on 
Saturday,  in  regard  to  alleged  interference  with  telephone 
circuits  in  the  neighbourhood  of  the  electrified  portion  of  the 
London  &  South  Western  Railway,  the  opening  of  the  electrical 
service  to  the  public  on  the  Kingston  ''  roundabout  ''  line  has 
been  postponed. 

Mechanics  of  the  Electric  Winder.— Entitled  '  Jx;onard 
Control  Applied  to  Mine  Hoist,"  Mr.  R.  Torikai  recently 
contributed  a  mathematical  Paper  to  the  Memoirs  of  the 
College  of  Engineering,  Kyoto  Imperial  University.  The 
author  considered  the  load  diagram,  the  ampere  rating,  and  the 
theoretical  durations  of  acceleration  and  retardation  of  a 
continuous-current  mine-hoist  motor  controlled  on  the  Leonard 
system.  The  question  of  equalising  apparatus  was  not  dis- 
cussed. Except  in  the  case  of  the  cylindrical  drum  hoist  with 
tail-rope,  the  results,  generally,  are  not  of  simple  form. 
According  to  the  author  the  reel  hoist  may  be  taken  as  repre- 
sentative, and  any  other  type  may  ba  treated  as  a  particular 
case. 

Physical  Limitations  in  Direct-current  Commutating 
Machinery. — In  continuous-current  machines  there  are  a  num- 
ber of  apparently  distinct  limitations,  such  as  sparking  at 
brushes,  flashing  at  the  commutator,  burning  and  blackening 
at  the  commutator  face  and  picking-up  of  copper,  which,  in 
reality,  are  intimately  related  to  each  other.  Mr.  B.  G. 
Lamme,  in  an  informative  Paper  read  recently  before  the 
American  Institute  of  Electrical  Engineers,  brought  out  such' 
relationships  and  showed  that  all  these  actions  are  special 
cases  of  well-known  phenomena.  In  this  Paper  the  theory  of 
commutation  is  considered  only  in  its  relation  to  the  E.M.F.s 
generated  in  the  coils  short-circuited  by  the  brush  ;  and  the 
limiting  E.M.F.s  per  commutator  bar  and  per  brush  are  shown 
to  be  fixed  principally  by  brush  contact  resistance.  The 
effects  of  the  negative  coefficient  of  the  contact  resistance  is 
also  referred  to  briefly.  The  limitations  set  out  above  are  next 
considered  in  some  detail,  and,  in  conclusion,  a  brief  chapter  is 
given  on  design  limitations  of  large  capacity  high-voltage 
machines  as  fixed  by  commutator  peripheral  speed.  A  useful 
appendix  is  added  covering  a  method  for  determining  the 
maximum  capacity  of  continuous-current  machines  in  terms 
of  the  short-circuit  volts  per  commutator  bar  when  the  various 
constants  in  the  machine  are  given  certain  limiting  values. 
The  results  show  that  in  large  high-speed  machines  the  maximum 
capacity  is  considerably  above  present  practice. 


OBITUARY. 


C.  J.  WoLLASTON. — We  regret  to  record  the  death  of  Mr.  Charlton 
James  Wollaston,  which  took  place  on  Saturday  at  Burnham, 
Somerset. 

According  to  "  The  Times,"  Mr.  Wollaston,  who  was  born  at  Clapton 
in  1820,  was  one  of  the  engineers  in  charge  of  the  work  of  laying  the  first 
submarine  cable  between  France  and  England,  the  concession  for  which 
had  been  granted  by  Louis  Napoleon.  The  cable  was  placed  on  board 
the  "Goliath,"  and  a  start  made  on  Wednesday,  Aug.  28,  1850,  from 
Dover  to  lay  the  line  under  the  Channel  to  Cape  Grisnez.  This  line  con- 
sisted of  a  single  wire  ^^o  in.  in  diameter,  encased  in  a  tube  of  gutta- 
percha, and  it  was  coiled  on  a  drum  measuring  15ft.  by  7  ft.,  which  was 
mounted  amidships  on  the  ves.sel.     The  wire,  which  weighed  5  tons,  was 


paid  out  over  a  roller  at  the  .stern,  Hquarc  lea'len  clamp«  weiifhinj^  from 
14  lb.  to  24  lb.  being  farttened  to  it  at  int«-rval«  of  ^  mile,  in  ord«-r  to 
sink  it  to  the  bottom  of  the  sea.  Cajx;  Grisnf-z  wah  rr-achf*!  in  the  evening', 
and  at  8:30  the  correspondent  of  'The  Timr-n  '  transmitted  from  •  • 
point  by  submarine  telegraphy  the  information  that  the  land  ronne<  •...;. 
with  the  cable  was  being  run  up  the  cliff,  and  that  complimentan*  inter- 
changes wee  i)assing  between  France  and  Kngland  '  under  the  strait 
and  through  it  for  the  first  time."  The  line  s^^on  ceaited  to  work,  and  on 
Aug.  31  a  |)iece  oi  it  was  picked  up  in  the  trawl  net  of  a  Br 
man.     The  possibility  of  communication  had,  however,  beei  i 

another  concession  was  obtained  from  Ix>uis  NajKjlerm  for  iK-rmanent 
communication,  which  was  to  be  established  by  Oct.  31.  18.51.  The 
Submarine  Telegraph  Co.  was  formed  to  work  the  concewiion.  and  a 
real  cable,  containing  four  copper  wires,  was  manufactured  for  the  pur- 
po.se.  Each  of  the  wires  was  encased  in  a  covering  of  gutta-|>ercha  J  in. 
thick  ;  the  whole  was  protected  by  a  layer  of  hemj)  yam  impregnit<d 
with  pitch  and  tallow  and  by  an  outside  covering  of  galvanised  iron  wire-. 
The  electrical  testing  of  the  cable,  which  weighed  alK)ut  200  torn*,  wa» 
carried  out  by  Mr.  Wolla.ston,  who  was  also  on  the  Government  ves.*el 
"  Blazer,"  by  which  it  was  laid.  The  ves-sel  started  from  the  South  Fore- 
land on  the  morning  of  Sept.  2i>,  1851,  and.  after  landing  the  .shore  end. 
started  across  the  Channel.  At  10  o'clock  in  the  evening  the  "  Blazer  ' 
had  anchored  within  3i  miles  of  the  French  coast,  and  at  fi  p.m.  on  the 
28th  intelligence  was  received  at  the  South  Foreland,  by  the  submarine 
telegraph  itself,  of  its  completion  to  the  French  coast  near  Calai*.  though 
a  miscalculation  had  been  made  in  the  length  of  the  cable  and  a  tem- 
porary connection  had  to  be  employed  for  the  last  half-mile  at  the  French 
end.  The  cable  was  opened  for  public  use  on  Nov.  13,  1851.  Mr. 
Wollaston  was  in  receipt  of  a  Civil  List  pension,  which  was  granted  in 
March,  1900,  in  recognition  of  his  services  in  the  introduction  of  sub- 
marine telegraphy. 

H.  C.  Donovan. — We  regret  to  record  the  death  of  Mr.  Henry 
Cornelius  Donovan,  M.I.E.E.,  who  was  for  many  years  in  the  service 
of  the  Telegraph  Construction  &  Maintenance  Co.  Deceased  was 
73  years  of  age. 

Killed  in  Action. — Captain  John  Harold  Courtis,  eldest  son  of 
Sir  John  and  Lady  Courtis,  was  killed  in  action  in  MesopotaTnia 
about  November  22. 

Major  John  Lewellyn  Davies,  son  of  Mr.  and  Mrs.  D.  J.  Da  vies,  of 
Neath,  has  been  killed  in  action.  Major  Da\-ies  obtained  a  first  class 
in  the  National  Science  Tripos  at  Cambridge  in  1904,  and  was  a 
science  master  at  the  Perse  School,  Cambridge,  when  war  broke  out. 

From  the  second  edition  of  the  '  Sta<?  War  Bulletin  "  of  the  County 
of  London  Electric  Supply  Co.  and  its  associated  companies  we  regret 
to  learn  that  the  foUowmg  have  been  killed  in  action  :  Privates  E. 
Gordon  Morley  and  G.  W.  R.  Peek  and  Corporal  S.  A.  Wood  (of  the 
mains  department  of  the  County  of  London  Co.),  and  Private  J.  C. 
Wooster  (clerk  in  the  service  of  the  Richmond  (Surrey)  Electric  Light 
&  Power  Co.). " 

PERSONAL. 


Mr.  J.  W.  Meares,  electrical  adviser  to  the  Government  of  India, 
is  coming  home  on  seven  months'  leave.  Mr.  C.  C.  J.  East  gate  is 
acting  as  interim  adviser. 

Mr.  N.  W.  Prangnell,  dist!  ibuting  engineer,  Metropolitan  Electric 
Supply  Co.  (Ltd.),  has  obtained  a  temporary  lieutenant's  conunissioa 
in  the  R.N.V.R.,  and  is  taking  up  his  duties  in  the  electrical  depart- 
ment of  H.M.S.  "  Vernon." 

The  friends  of  Mr.  Arthur  M.  Sillar,  consulting  engineer,  will 
sympathise  with  him  on  th^  death  of  his  wife,  which  occurred  on 
the  29th  ult. 


APPOINTMENTS  VACANT  AND  FILLED. 


Oldham  Corporation  Electricity  Committee  invite  applications  for 
the  position  of  shift  engineer.  '  \Vages  £2  per  week.  Applicants 
must  have  had  good  mechanical  and  electrical  training  and  have  had 
previous  experience  in  generating  station  giving  l.t.  and  e.h.t.  sup- 
plies. AppHcations  to  Mr.  Fred.  L.  Ogden.  joint  electrical  engineer 
and  manager,  Greenhill  electricity  offices.  Oldham,  by  Monday, 
Dec.  13.     See  an  advertisement. 

The  Calcutta  Electric  Supply  Corpn.  (Ltd.).  2,  Broad-street -place. 
London,  E.C.,  advertise  for  a  station  engineer,  with  practical  ex- 
perience of  h.t.  three-phase  a.c.  turbo-generators  and  Stirlmg  and 
Babcock  boilers.  Commencing  salary  £290,  rising  by  £20  annually 
to  £350,  with  free  bachelor  quarters. 

Junior  engineers  in-charge  and  switchmen's  services  are  urgently 
required  for  electricity  supply  works.  Applicants  must  have  had 
experience  of  steam  plant  and  rotaries.     See  advertisement. 

A  manager  is  required  for  their  stock  room  by  Messrs.  Morland  & 
Impey  (Ltd.),  Kalamazoo  Works,  Northfield,  Birmingham.  Com- 
mencing salary  £175.     See  an  advert i'^emenl. 
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There  is  a  vacancj^  on  the  professional  staff  of  Bennett  College, 
Sheffield,  for  a  tutor  in  the  electrical  department.  Commencing 
salary.  £200  per  annum.     >S'ee  advertisement. 

Mexborough  Urban  District  Council  invite  applications  for  the 
appointment  of  electrical  engineer,  at  a  salary  of  £200  per  armum. 
Applicants  should  be  competent  mechanical  and  electrical  engineers, 
and  have  had  commercial  experience.  Applications  to  the  clerk  of 
the  Council  (Mr.  J.  W.  Hattersley)  by  Dec.  6. 

There  is  a  vacancy  for  an  inspector  of  the  private  telephone  system 
of  the  electric  supply  department  of  the  City  of  Birmingham.  Appli- 
cations to  the  city  electrical  engineer  and  manager,  Mr.  R.  A.  Chat- 
tock,  14,  Dale  End,  Birmingham. 


Mr.  Y..  J.  Foster  is  recommended  to  fill  the  appointment  of  temjwr- 
ary  draughtsman  at  West  Bromwich  electricity  works  at  £2.  5s.  per 
week. 


INSTITUTIONS  AND  SOCIETIES 


Electric  Vehicle  Committee. — The  following  letter  has  been  sent 
by  the  Electric  Vehicle  Committee  to  Town  Clerks,  Borough  Sur- 
veyors, Chief  Constables,  Chief  Officers  of  Eire  Brigades,  Tramway 
Managers,  Medical  Officers  of  Health,  Superintendents  of  Refuse 
Disposal  Departments,  Gas  Engineers,  Water  Engineers  and  Central 
Station  Engineers  : — 

Dk.ar  Sir  :  The  Manchester  C(»rj)oration  have  recently  served  notices 
upon  a  large  number  of  owners  and  tenants  in  the  city  to  abate  an  alleged 
nuisance  by  discontinuing  to  keep  horses  on  their  premises.  It  is  likely 
that  this  commendable  action  by  the  Sanitary  Committee  of  the  Man- 
chester Corporation  will  be  foUowed  by  otht-r  progressive  cities  and  towns, 
since  it  is  admitted  by  all  who  are  qualified  to  give  an  opinion  that  the 
prenonce  of  stables  in  urban  areas  i.*!  harmful  to  the  public  health. 

If  horses  are  to  be  displaced  in  tliis  way,  motor  traction  in  .some  form 
will  have  to  be  adopted. 

From  tho  standjxjint  of  public  health,  the  jK-trol  vehicle  is  also  most 
objectionable,  owing  to  tho  noxious  gases  emitted  by  the  exhaust  and 
also  to  tho  nerve-racking  noises  caused  by  the  engine  and  gears,  especially 
at  central  garages. 

On  the  other  hand,  the  electric  battery  vehicle  is  in  every  way  an  ideal 
vehicle  for  town  use.  It  is  odourless,  silent,  and  by  far  the  chea|)OHt  to 
run.     It  also  causes  considerably  less  road  wear  than  tlie  petrol  \-ohick'. 

My  Committee,  therefore,  suggest  that  municipalities  should  make 
special  efforts  to  encourage  the  use  of  the  electric  battery  vehicle  in  the 
areas  under  their  control.  Tho  most  convin  ing  way  of  doing  this  is  to 
set  the  example  by  using  such  vehicles  for  municipal  work,  such  as 
watering  roadways,  scavenging,  house  refuse  removal,  cartage  of  road 
and  other  materials,  ambulance  work,  fire  brigade  work,  cartaj^o  of  coal 
and  ashes,  as  well  as  for  passenger  trans]K)itation  by  means  of  electric 
battery  omnibuses.  Smaller  cloctric  vehicles  can  also  bo  u.sed  to  ad- 
vantage for  the  transportation  of  officials  in  i>erformanco  of  their  duties. 

Not  only  will  tlie  adoption  and  use  of  electric  vehicles  in  these  direc- 
tions gradually  have  tho  effect  of  doinp  away  with  stables,  but  it  will.  ii\ 
addition,  Ijiing  a  handsome  rovenuo  to  the  electric  sui)ply  undertaking, 
which  nearly  overj'  municii)ality  nowadays  owns. 

My  Comniittcc  wish  jjarticularly  to  emphasise  the  point  that  there  is 
nothing  experimental  about  the  modern  electric  vehicle.  It  has  lx<cn 
ovolvfd  out  of  years  of  exporiencc.  Many  thousands  aro  now  in  use  in 
America,  and  the  results  obtained  tliero  prove  tliat.  as  reganls  low 
running  cost  and  reliability,  it  cannot  Ix)  approached  l)y  any  other  sj-stoni 
of  road  haulage;. 

It  also  lias  tlie  added  merit  of  depending  for  its  source  of  energy  uinm 
the  natural  f\ul  of  tliis  country,  i.e.,  coal. 

In  bringing  the  alwvo  facts  and  suggestions  to  your  notice,  my  Com 
mitte(>  have  ev(!ry  confidence  in  askinn  you  to  (live  tliom  your  careful 
consideration  and  to  examino  for  yoursolf  the  ex'inipk^s  of  electric  vehieles 
that  aro  daily  Ijcooming  more  numorous  in  this  roiiTitry.— I  am.  Sir. 

Vours  faithfully. 

I'".  AvToN.  Honorary  Sfrrrlnrif. 

Diesel  Engine  Users'  Association.  The  Xovember  mfn-ting  f>f  the 
Diesel  Kngine  Cser.s'  -Vsso  ir.tion  \Ni"s  held  at  the  Institution  of 
Electrieal  Kngineers.  Tho  acting  hon.  Secret«rv  reported  tho  naniow 
of  further  uiidcrti'-kings  and  firms  who  had  joine«l  in  the  niovemrnt 
to  en(lei!,vt)ur  to  obtain  more  favourable  tonus  fn)m  the  Iidj'.nd 
Revenue  Authorities  in  tho  niattor  of  tho  allowance  off  jirotits  for 
depreciation  of  Diesel  engine  plant  l)ofore  assoswincnt  for  income  tux 
purposes. 

A  short  discussion  took  i)lnre  on  the  serious  incronw  in  prire.i  chnrjred 
for  .supplies  of  fiu'l  oil.  and  on  tho  iMissibiiity  of  making  u—  -f  fuel  ml 
supplies  from  »)ther  sources. 

The  disiussion  on  the  subject  of  cracked  and  sei/ed  ju.-toii?-  was  re- 
sumed hy  Mr.  J.  M.  Ferguson,  who  had  t>een  invited  to  attend  tho 
meetinir.  Me  spoke  of  th(>  practice  and  experienei'  of  Messrs.  \\  illans 
&  Robinson  (l..td.U>n  these  points.  nn<l  lai«l  stress  on  the  grent  uujvirtance 
of  using  inotal  of  the  sjwcial  ({uality  necessary  for  pistons  of  Diopol  enniuos. 
lie  considered  that  the  civ*tin8  shoulfl  be  carried  out  in  the  engine  makers 
own  foundry  under  his  direct  contrc'  and  su|K'rvision.     He  also  referred 


to  an  arrangement  devised  and  patented  by  Mr.  P.  H.  Smith  for  a  renew- 
able plug  or  core  in  the  piston  head.  Mr.  P.  H.  Smith,  who  also  attended 
the  meeting  by  invitation,  remarked  that  the  fundamental  cause  of 
cracks  in  Diesel  engine  pistons  was  a  highly  heated  core  trying  to  expand, 
but  being  restricted  in  so  doing  by  a  comparatively  cold  and  verj'  stiff 
ring  of  metal  surrounding  it.  The  consequence  of  the  core  attaining  a 
higher  temjiorature  than  that  of  the  remainder  of  the  metal  of  the  piston 
was  distortion  and  buckling,  and  in  cooUng  after  the  engine  was  shut 
down  the  core  did  not  quite  resume  its  original  unstrained  condition. 
This  action  Ix-ing  progressive  with  alternate  heating  and  cooUng,  the 
stresses  became  higher  until  fracture  occurred.  It  was  noticeable  that 
Diesel  engines  working  continuously  day  and  night  gave  verv-  little 
trouble  from  cracked  pistons  as  compared  with  other  similar  engines 
working  more  intermittently.  Some  makers  were  endeavouring  to  find 
a  cast-iron  for  pistons  which  would  not  "  grow  "  on  repeated  heating  and 
cooling.  Mr.  Smith  then  referred  to  two  general  systems  of  piston  con- 
struction which  had  found  favour  in  the  case  of  larger  sizes  of  pistons, 
namely,  pistons  with  renewable  heads  and  water-cooled  pistons.  He 
liinLself  had  not  much  faith  in  the  renewable  head,  though  it  had  some 
advantages.  The  renewable  head  was  introduced,  not  so  much  with  the 
idea  of  preventing  fractures,  as  to  reduce  the  cost  of  replacing  a  fractured 
piston.  It  did  not  remove  the  cause  of  cracking,  as  there  was  still  the 
very  hot  core  surrounded  by  a  stiff  colder  ring,  though  it  must  be  ad- 
mitted that  some  renewable  heads  were  designed  in  such  a  manner  as  to 
carry  away  a  greater  amount  of  heat  from  the  hot  core  than  was  possible 
with  ordinary  methods  of  piston  construction.  He  then  described  his 
arraagement  of  a  renewable  core  in  the  piston  head,  which  had  already 
Ix-en  referred  to  by  Mr.  J.  M.  Ferguson,  and  which  he  considered  would 
p'-ovide  a  solution  to  the  trouble  of  cracking.  This  was  made  in  two 
l)art8  so  as  to  reduce  stresses  to  a  minimum  in  the  core  as  well  as  in  the 
piston.  The  core  proper,  or  inner  portion,  was  fixed  on  to  a  recess  in  the 
piston  head  by  a  gas  tight  joint  well  removed  from  the  region  of  highest 
temperature,  and  was  surrounded  by  s  separate  annular  ring.  The  core 
was  free  to  expand  laterally  and  longitudinally,  and  the  annular  ring  was 
similarly  unrestricted. 


ARRANGEMENTS  FOR  THE  WEEK. 


MONDAY,  Dec.  6th. 

Royal  Society  of  Arts. 
4:30  p.m.     Meeting  at  John-street,  Adelphi.  London,  W.C.     "Cantor 
Lecture"  by  Dr.  W.  Rosenhain,  F.R.S.,  on    '  Optical  Glass  ' 
(Lecture  IL). 

TUESDAY,  Dec.  Tth. 

RoNTOEN  Society. 
il:15  p.m.     Meeting  at  the  Institution  of  Electrical  Engineers,  Victoria 
Embankment,  W.C.     Papers  on   '  Fluorescent  and  Intensifying 
Screens,"'  by  Mr.  L.  A.  Levj-,  and  on  "  Localisation,"  by  Mr. 
C.C.  Blake. 

WEDME8DAY,  Dec.  8tlx. 

YoKKSHiRE  Section  of  the  Ixstitctiox  of  Electbical 

Engineers. 
7  p.m.     Meeting    at    tho    Pliilosophical    Hall,    Leeds.     Paper    on 
"  Some  Difficulties  of  Design  of  High-speed  Generators,"  bv 
Prof.  A.  B.  Field. 

Assocution  of  Engineers-in-Charok. 
7:30  p.m.     Meeting    at    St.    Bride       Institute.    Bride-lane.    Fleet- 
street.  London,  E.C.     Pajxr  on  "  Amnumition  Manufacture,"' 
by  Mr.  A.  E.  Penn. 

THURSDAY,  Dec.  9th. 

SnuK.NTs'  Section  of  the  Institution  of  Elbctrical 
Engineeu-s. 
7:4')  p.m.     Meeting  at   \ictoria    tmbankment,  W.C.      Ad»lross  hy 
Mr.  .1.  K.  Kingsbury  on  "The  Institut.on."" 

ENGINEERING  INSIITUTIONS    VOLUNTEER  TRAINING  CORPS. 
Olheer  Comnuuiding  :  Lieut. -Col.  C.  B.  Clay. 

The  folliiwing  Orders  have  Ix-en  issued  for  week  conuncncing  Doc.  6, 
I'.Hr):— 

Drills.  (V25  to  7:2.">  p.m.     7:2.')  to  8:2.'.  p.m. 

Saturday,  I>c.  4th. — Para<ic  in  uniform  at  East  Putney  Station  at 
2;1.'i  p.m.      .S'i>   Ix'liiw. 

Monday.  Dee.  (it h.— Sections  1  and  2.  Technical;  Sections  3  and  4, 
Squad.     Sinnallin^j  sections  and  Recruits. 

Tuesday.  IX-e.  Tth.^^chool  of  Arm>«  with  .Vrchitects"  Corps.  6  to  8  p.m. 

Thursday.  Dec.  ".Mh.    -Sections  1  an<l  2.  Shooting. 

Friday.  iHo.  UXli.  ^Sections  'X  and  4.  Technical:  Sections  I  and  2, 
Siiuad.     Si^;nallin)z  .Sections  and  Rccr\iit.s. 

Saturday.  D«\  llti\.  -Instruction  Class  at  2:30  p.m. 

Sections  for  Technical  parade  at  hea<h}uart4»rs,  l^ondon  Electrical 
Engineers,  40.  Uegoncy-street,  S.W.  Sections  for  shooting  parade  *t 
miniature  rani:<'-.  I'niess  otherwise  ordered,  all  parades  at  Chester 
Hou.M'.  Tram  mi  Saturday  for  East  Putney  on  Distriet  Railway,  Icavofl 
Mansion  Ib'U.'-e  Station  nt  2:22  p.m.  MemU-rs  who  h.ive  not  yet  been 
mea.'<un'<l  for  uniforms  n.iist  call  at  Samuel  Bros.,  Ludj;«t<>  Mill,  as  noon 
as  ix>ssible.  Payment  for  uniforms  to  be  made  to  the  .\<ljutant.  Volun- 
teers for  trench  work  on  Sunday  arc  desiretl  to  giw  their  names  to  their 
Section  Commanders  as  early  as  )K>asible. 
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SUBMARINE   CABLE    RAPID   TELEGRAPHY:    OCEAN 
AND  INTERCONTINENTAL  TELEPHONY.* 

BY  BELA  GATI. 

Summary.— ^In  this  Paper  the  author  enumerates  the  tendency  and 
researches  with  reference  to  improvements  in  both  cable  telegraphy  and 
long-distance  telephony.  The  various  cable-relays  are  discussed,  as  also 
are  the  attempts  with  the  high-frequency  system  on  ordinary  cables. 
The  theory  of  the  resistance  of  the  cable  is  given,  and  dififerent  cables  arc 
taken  into  computation.  The  problem  is  nearly  the  same  also  for  ocean 
telephony.  For  connecting  continental  circuits  strong  current  micro- 
phones, more  sensitive  receivers,  improved  single  wire  loaded  circuits  and 
telephone  relays  can  be  applied. 

I  wish  to  enumerate  the  tendency  and  researches  with  reference 
to  improvements  in  both  cable  telegraphy  and  long-distance  tele- 
phony. There  is  in  reality  no  difference  between  the  two  kinds  of 
communications.  Both  the  telegraph  and  telephone  employ  electrical 
impulses  which  are  conducted  far  out  upon  the  electrical  conductors. 
The  number  of  the  impulses  only  is  different.  We  use  in  the  human 
speech  sounds  whose  frequencies  are  as  great  as  20,C00  per  second, 
but  are  generally  only  about  1,000  per  second ;  in  the  telegraphy 
«ven  the  most  rapid  system  does  not  endeavour  to  exceed  the  speed 
of  the  human  speech,  which  is  about  20  letters  per  second. 

Table  I.  shows  the  instrument  speeds  of  different  systems  per 
minute  : — 

Table  I. — Instrument  Speeds  of  Different  Telegraph  Systems. 


Name  of  system. 


No  of  signals 
per  minute. 


Morse,  ordinary 

iSounder,  ordinary 

Hughes 

Baudot    

Murray  simplex 

Buckingham  simplex    ...^...^,,.;^.,:.^v 

Wheatstone  simplex i .............. . 

Siemens-Halske  simplex  

PoUak-Virag  simplex 

Recorder 


70 

95 

160 

150 

600 

500 

1,500 

2,000 

5,000 

120 


According  to  this  table  the  cable  recorders  work  with  two  impulses 
per  second  ;  the  highest  speed  is  reached  by  the  PoUak-Virag  system, 
83  impulses  (rounded  out  to  100)  per  second.  This  system  is  not 
used  in  practice.  In  commercial  traffic  these  speeds  cannot  be  main- 
tained regularly. 

Reading  quickly,  we  exceed  the  speed  of  60  printed  letters  per 
second  ;  thus  only  the  yet  unused  Pollak-Virag  system  records 
the  telegraphic  impulses  quicker  than  we  could  read  them.  One 
hour's  reading  matter  makes  for  the  submarine  cables  more  than  one 
day's  work.  Considering  the  Umited  number  of  the  submarine  cables 
in  use  to-day,  it  is  certain  that  the  present  conditions  must  be  im- 
proved, because  it  is  an  impossibility  that  there  should  be  no  neces- 
sity for  more  exchange  of  thoughts  between  the  people  of  two  conti- 
nents, America  and  Europe,  which  count  some  hundred  millions  of 
people,  than  what  one  person  can  read  during  24  hours. 
«HTo  understand  why  the  PoUak-Virag  speed  cannot  be  attained  on 
long  lines,  and  especially  on  the  submarine  cables  of  to-day,  I  wish  to 
explain  how  an  impulse  is  formed,  what  its  appearance  is  at  the  out- 
going station,  how  it  arrives  at  the  incoming  station.  Fig.  1  shows 
the  telegraphic  impulse  at  the  beginning  and  at  the  end  of  an  aerial 
bronze  wire  circuit  2,120  km.  long.  The  duration  of  the  signal  is 
about  0-1  second,  that  is  100  milli-seconds. 

^  We  see  that  in  the  first  milli-second  the  intensity  of  the  outgoing 
current  is  about  twice  as  great  as  at  the  end  of  the  impulse.  The 
circuit  forms  a  condenser  ;  the  charging  current  of  this  condenser  is 
large,  hence  the  greater  strength  is  obtained.  Using  inductances 
before  the  line,  we  get  the  form  of  Fig.  2,  in  which  the  high  peak  is 
rounded  out.  Returning  to  the  study  of  the  Fig.  1 ,  we  see  that  one 
milli-second  of  time  in  this  case  was  long  enough  for  all  the  transient 
phenomena  to  be  displayed.  The  nearer  part  of  the  circuit  being 
charged,  the  current  becomes  smaller  and  after  about  the  twentieth 
or  thirtieth  milli-second  it  reaches  a  steady  value  Looking  at  the 
form  of  the  arriving  impulse  (upper  oscillogram),  we  see  that  the 
starting  points  do  not  coincide  at  the  two  curves.  The  electricity 
needs  time  to  traverse  the  2,120  km.  wire.  The  speed  is  not  so  great 
as  in  free  air  oscillations — .300,000  km.  per  second — but  only  about 
200,000  km.  per  second,  or  200  km.  per  milli-second.  Hence  we  see 
that  about  10  milli-seconds  of  time  was  necessary  for  the  arrival  of 
the  signals  (in  the  oscillogram  the  distance  EC  corresponds  to  this 

*  Abstract  of  a  Paper  presented  at  the  Panama-Pacific  Convention  of 
the  Am.  Inst.  E.E. 


time).     The  strength  of  the  arriving  current  haw  ako  changed  ;  from 
C,  during  30  to  40  milli-seconds  of  time,  the  curve  begins  to  b- 
till  it  reaches  point  D  ;   this  latter  point  correspondB  to  the'- 
tion  of  the  outgoing  current.     From  this  point  the  discharge  of  the 
electric  current  commences  with  its  own  natural  frequency,  w '  '  '   ■    , 
nothing  to  do  with  the  superimposed  frequency  of  the  tru-  1 

impulses.  If  the  distance  between  the  tran-smitted  impulh^  ,  ^ 
than  the  time  of  discharge  of  the  received  currents,  the  signal-  <j\  .-r- 
flow.  If  the  outgoing  impulses  are  short  and  too  near  to  each  other, 
the  overflow  is  such  that  the  signals  are  not  rea/lable. 

Up  to  this  point  we  had  to  do  only  with  unidirectional  direct- 
current  impulses.  Using  alternating  current,  the  second  half-wave 
counteracts  the  charge  of  the  first  half-wave  ;  the  cable  cannot 
keep  a  constant  charge,  and  cannot  be  discharged  at  its'own  natural 
frequency,  which  is  very  low  on  long  cables.  Fig.  3  shows  the  result 
when  alternating  current  of  .500  cycles  per  .second  vraa  ased.  The 
distance  AB  is  the  same  as  CD  ;  EC  is  the  time  neces.sary  for  the  pro- 
pagation of  the  electncity.     We  have  no  lengthening  of  the  signab. 

Of  course,  the  frequency  must  not  be  too  low,  because  at  the  first 
ha^f-wave  of  the  alternating  current  and  at  the  1  tst  half -wave,  thr-re 

EC  D 


A  B 

Fig.  1. — The  LENGTHENrNG  of  the  Direct  Ccbkent  Impbesses. 

might  be  some  lengthening  effect.  For  examp'e,  it  can  happen  that 
the  breaking  of  the  curi'ent  occurs  in  the  microsecond  in  which  the 
current  has  its  maximum  value ;  in  this  case  the  compensation  of 
the  preceding  half -wave  is  not  perfect ;  the  difference  in  the  com- 
pensation manifests  itself  as  a  direct-current  impulse  discharging  at 
its  arrival  with  the  natural  frequency  of  the  cable,  and  so  causing  the 
lengthening.  But  if  we  do  not  choose  the  frequency  too  low,  the 
charging  time  being  under  one  milli-second,  the  charging  ia  not  done 
at  such  a  rate  that  it  would  become  troublesome.  During  one 
miUi-second,  eventually  0-1  milU-second,  that  the  transient  pheno- 
mena take  place,  the  charging  current  has  not  reached  its  staady 
value  and  so  its  effect  does  not  become  harmful. 

We  use  for  receiving  the  alternating-current  signals,  speciiil 
apparatus,  which  responds  only  to  alternating  currents,  and,  there- 
fore, the  lengthened  direct-current  part  of  the  impulse  does  not  intro- 
duce trouble  at  the  receiver. 

We  see  from  Fig.  3  that  the  use  of  altematmg  currents  has  an  in- 
disputable advantage  ;  the  lengthening  of  the  signals,  and,  therefore, 
the  overflowing  is  overcome.  The  arriving  alternating  current, 
however,  is  very  small,  and,  therefore,  this  system  can  not  be  used  on 
the  present  submarine  cables.  The  whole  resistance  of  the  sub- 
marine telegraph  cables  of  to-day  is  very  large  for  currents  of  mode- 
rate frequency.     We  shall  treat  this  matter  later  in  more  detail. 


Fig.  2. — Outgoing  Cckkext  of  Landline,  when  an  Indic  tasce 

IS  Inserted. 

Instead  of  ordinary  alternating  current,  attempts  were  made  iu 
the  first  years  of  the  cable  telegraphy  with  invei-se  currents.  With 
the  aid  of  inverse  currents,  it  is  possible  to  fully  annihilate  the  dis- 
charging current,  or  at  least  to  dimmish  it  considerably.  Mr. 
Whitehouse,  the  physicist  of  the  Atlantic  Telegraph  Compi\ny, 
noticed  as  early  as  in  1856  that  the  speed  of  telegraphy  can  be 
raised  when  the  polarity  of  the  successive  impulses  of  the  signals  is 
changed. 

In  1898,  i\Ii-.  Pierre  Picard  proposed  his  s^'stem,  which  is  em- 
ployed between  Algiers  and  ilarseilles,  ami  even  between  Algiers  and 
Paris.  With  the  aid  of  this  system,  Baudot  type-printers  are 
worked  over  900  km.  cables. 

In  the  nineties  of  the  past  century  the  inverse  current  question 
was  discussed ;  Mr.  W.  H.  Ash,  the  superintendent  of  the  Eiistern 
Telegraph  Co.  at  Porthcurno,  gave  some  suggestions  to  Mr.  A.  Eraser  ; 
the  method  did  not  come  into  general  use.* 

Mr.  Delany,  in  his  patent  No.  21,629  in  1893,  described  the  inverse 
current  system,  but  did  not  give  details  for  the  sending  apparatus. 

*  "  Telegraphy  with  Inverse  Cun-ents,"  A.  Fraser,  The  Electriciak, 
1913,  March  7th  issue,  p.  1018. 
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Mr.  P.  O'Xeil  was  granted  the  British  patent  No.  16,462  in  1907 
for  telegraphing  over  submarine  cables  in  type  or  Roman  characters 
by  means  of  consecutive  alternating  impulses. 

Mr.  John  Gott,  consulting  electrician  of  the  Commercial  Cable  Co., 
made'experiments  with  his  inverse  current  system  between  London 
and  New  York  with  .satisfactorj'  results  ;  the  reports  appeared  in  the 
daily  press  in  the  first  month  of  1913.  According  to  The  Elec- 
trician, February-  21,  1913,  p.  923,  '  Each  unit  of  a'letter  is  formed 
by  an  inverse  current,  so  that  during  the  transmission  two  currents 
of  the  same  polarity  never  follow  one  another.  At  the  receiving 
end  the  signals  are  re-transformed  into  ordinarj'  Morse."  Gott  uses  a 
polarised jelay  and  the  change  of  the  polarity  is  obtained  automatic- 
ally. Gott  employs  the  ordinary  transmitting  key,  but  inistead  of 
the  ordinary  transmitting  key  the  Wheatstone  transmitter  can  be 
used  also.  "  In  order  to  transform  back  again  from  the  Morse 
alphaljet  with  inverse  currents  to  the  ordinary  Morse,  the  two  con- 
tacts of  the  receiving  relay  are  connected  together  electrically,  so 
that  a  change  of  polarity  makes  no  difference,  and  the  signals  are 
transmitted  as  if  they  were  made  continually  upon  one  contact." 

According  to  the  opinion  of  Dr.  Malcolm  it  is  certain  that  Gott's 
method^does  not  reach  a  much  greater  speed  than  hitherto  ;  its 
advantage,  beside  the  simplicity  of  Morse-inkers,  is  that  the  land 
lines  could  be  connected  with  submarine  cables,  and  so  a  .saving  in 
operators  is  possible.  Rapid  cable  telegra])hy,  however,  by  means 
of  this  method  is  not  obtainable. 

Investigators  and  inventors  have  done  a  great  deal  of  research 
work  in  the  direction  of  the  improvement  of  relays  so  as  to 
make  it  possible  to  re-establLsh  the  original  shape  of  the  curve. 
The  researches  require  a  very  complicated  and  minute  study  ;  we 
describe  only  those  relays  which  have  Ijeen  prove<l  in  practice.  It 
is  quite"certain  that  many  new  forms  have  not  j-et  had  an  opportu- 
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Fifi.   3. — The  LEN(iTHENIN<;   or  the  TELECiRAIH  SlCNAUS   DOES   NOT 
T.\KE  PLACE  WITH  THE  ALTEK.NATI  N(i  ClKKENT  IMPRESSES. 

nity  to  work  on  real  cables.  I  have  spoken  before  about  Picard's 
relay  ;  Picard's  inverse-current  sj'stein  and  the  Picartl  n-lay  ma<le  it 
possible  to  keep  in  constant  work  the  Baudot  tvfx?- printers  in  the 
longest  submarine  cable  practice.  It  is  the  aim  of  future  progress  to 
have  multiplex  type-printers  work  on  the  Atlantic  and  Southern 
Pacific  cables.  The  relays  in  uw;  to-day  do  not  yet  jH-rniit  this  pro- 
gress, but  they  make  the  shape  of  the  received  current  better,  and  so 
raise  the  speed  by  20  per  cent. 

One  of  the  oldest  relays  is  Mr.  K.  (Julstad's  vibrating  relay.  The 
Great  Northern  Telegraph  Co.,  of  which  .Mr.  K.  (iul-itad  wjis  ongi- 
neer-in-chicf,  has  been  using  it  more  than  20  years  ;  in  n-ccnt  years 
it  has  been  us<'d  by  otiicr  felcgraj)li  coinjjanies  to  a  small  extent.  The 
relay  may  be  best  used  on  all  land  lines  and  on  Hubni.irine  cables  up 
to  cr— 0")  to  0-75  second. 

We  need  for  Atlantic  cables  a  more  sensitive  relay,  which  is  suitable 
for  cables  with  rr  2  or  3  K<'conds.  Muirhea<l  (■xhil)it<Hl  at  the  Kng- 
lish  Festival  of  Empire  Celebration  (I9II)  a  n-lay.  with  aid  of  whii  h 
the  time  of  transmission  from  New  York  to  Buenos  .Xyn-s  can  be 
re(lu<('(l  from  20  to  3  minutes.  This  is  owing  to  the  fact  that  the 
number  of  re-transniiHsions  oy  hand  is  rpduc<«<l  from  six  to  one. 

A  .successful  cable  relay  was  eonstnietod  by  Mr.  K.  S.  Heurtlev. 
Heurtleys  relay  was  ndopfe<i  by  the  l»iwi(ir  Cable  I^>anl  to  magnifv 
the  signals  on  Fanning  island.  esjM-eially  thorn-  coming  fn)m  Van- 
couver Lsland.  These  signals,  owing  to  the  great  distances,  are 
necessarily  feel)le.  and  the  rnagnitication  of  them  by  means  of  the 
Heurtley  magnifier  not  only  tends  to  a<x'uracy  of  trnnsnuHsiun,  but 
sensibly  increases  the  spoetl  at  which  niPiHsag<«s  can  l>e  i«ont.  by  as 
much  as  2.^  ]>er  e«Mit.  Heurtlev's  magnifier  wa.M  frii><l  at  first  on  the 
lOmden-Vigo  cable  ;   the  relay  incn<aso<l  the  sjH-efi  by  !(•  per  cent. 

There  are  other  doscriptions  of  cable  rriajii,  namely,  in  various 
I)aleiits.  I  wanted  to  mention  only  thow  which  were  jin>vo<|  under 
ordinary  traffic  conditions.  We  s««<>  that  the  increaJto  of  the  s|)eed 
is  not  even  100  jier  cent.  The  inventors  nought  the  moiution  of  the 
lapid  cable  (elegraj)hy  in  another  direction. 

It  was  Mr.  F.  Weininrg  who  proiK.-MMl  first,  in  the  "  E.T.Z.."  1909, 
p.  160,  the  use  of  high-frequency  current  for  .••ufunarine  telephony. 
I  have  shown  in  the  same  |><-ri<MlicaI,  that  the  high  fn-.jucn.  y  n  dis- 
tance of  a  submarine  cable  of  to-day  is  s<i  large  for  WeinlMrjjf.  <  ur- 
rcnts  (about  10+'*' ohms),  that  only  infinitely  small  current*  arrive 
at  the  receiving  end  (10"'  amperes).  The  pmjxwitinn  wan  not  a 
practical  one. 


Mr.'George  O.^Squier,*Jon  the^ground  of  actual  experiments  on 
telephone  cables,  believed  that  with  electric  waves  (high-frequency 
currents)  long-distance  telephony  and  a  more  rapid  cable  telegraphy 
and  ocean  telephony  will  be  possible.  According  to  Mr.  Squier  the 
ohmic  re-jistance  of  the  wire  plays  a  comparatively  unimportant  part 
in  the  transmission.  In  the  discussion  of  Mr.  Squier's  Paper  I  have 
shown  the  real  effect  of  the  ohmic  resistance.  Actual  experiments 
on  submarine  cables  were  not  made  either  bj-  Mr.  F.  Weinberg,  ^Ir. 
Squier.  nor  liy  Mr.  Gustav  Maior.  The  latter  is  a  staunch  advocate 
of  the  use  of  high-frequency  currents  for  submarine  and  rapid  tele- 
graphy and  ocean  telephony  purposes. 

To  show  the  impos.sibility  of  the  high-frequency  current  tele- 
graphy on  the  submarine  cables  of  the  pre-sent  day,  it  is  necessary  to 
compute  the  actual  resistances  of  these  cables.     If  th»  attenuation 
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FlO.  4. — Cl'RVES  OF  TOT^L  RESISTANCE  AND  LeNGTH  OF  DIFFERENT 

Cables. 

is  under  10,  we  can  use  Kennelly's  formulae  ;  f  the  transient  pheno- 
mena, as  I  have  shown  in  Fig.  4,  are  not  at  all  dominant.  When  the 
cable  is  long  and  the  attenuation  is  over  10,  the  transient  phenomena 
begin  to  predominate,  but  in  this  case  the  arriving  currents,  according 
to  Kennelly's  theory,  are  so  small,  that  telegraphy  or  telephony  is 
impo.ssible. 

The  incoming  current  at  the  end  of  the  cable  is  :  — 

»„„=E/Z„ (1> 

E  is  the  E.M.F.  at  the  sending  end  of  the  cable. 

Z,=Z,  8inh(L,9)+Zrco8h(L3); (2> 

L  is  the  leigth  of  the  cable.  Zr  is  the  impedance  of  the  receiver  appa- 
ratus, Zj  is  the  sending  end  impedance  {-WAxe  impedance). 

z.=\/{('-+j^«')/(y+if«')}, (3> 

»=y/\{r+jlw){g+jcw)], (4) 

where  r  is  the  effective  resistance  in  ohms, 

/  is  the  effective  inductance  in  henrys, 

g  is  the  reciprocal  value  of  the  insulation  in  mhos, 

r  the  effective  capacity  in  farads, 

M*=2irx  frequency,  j=y'(  —  l). 

For  .Himplicity,  we  sup|)ose  Zr— 0  ;  tliis  makes  the  computation* 
easier.  The  hyjK^rbolic  sine  and  cosine  functions  being  over  a  cer- 
tain value  nearly  equal, 

Z,  =  (Z.-fZr)8inh(L'J) (SV 

can  also  U*  written. 

Neglecting  the  value  of  Z'  merely  makes  a  certain  percentage 
correction  neces.>i.iry  in  each  cAse  ;  the  value  of  Zr  is  not  important 
in  the  com|wnson  of  the  cables  themselves. 

The  dtttA  of  an  old  tvjx"  ocean  cable  are:  r=0-9ohm  :  c  =  0-23 
X  10  >-  farad  (0  23  mfd.)";  /  -  10-«  henrj-  ;   and  !7  =  10-«  mho. 

Computmg  for  »•  .5.aX),  we  get  :  *Z  =2.')-79-jI.'"vl6  ;  /i:=(17-47 
-fj29  66)10-*,  and  the  total  re-sistance  is  shown  in  Table  II. 

Applying  at  the  scn<ling  end  KX)  volts  and  using  recorders,  whicU 
8till  work  «t   01   milliampcrc  received  current,  the  resistance  at 

•  "TranMotions'of  the  Am.  Innt.  E.E..  1911.  pp.  Ifil7-16«4. 

+  "  The  .Mteriiatinn-iurront  The<iry  of  Transniission  SjkhvI  over  Sub- 
marine CUilo^."  A.  E.  Kennellv.  "  Tran.iactions  "  of  the  International 
KIcctrieai  ('..n.r.^w  .,f  St    l>.iiis.'l<l04.  V..1    I 
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Table  II. — Total  resistance  of  an  Old-type  Ocean  Cable  at  Various 

Lengths. 

^Length  of  the  cable  in  kilometres.  Total  resistance  of  cable  in  ohms. 


500 
640 
1,000 
1,500 
2,000 
3,000 
4,000 


93,000 

1,000,000  =  1x10" 

578xl0« 

3-61x1012 

0  022x11'* 
0-86  X  100" 
33  X  10«» 


which  this  current  comes  in  will  still  be  1,000,000  ohms.  As  we  see, 
we  can  use  this  cable  without  improving  it  for  merely  640  km.  dis- 
tance ;  at  this  distance  the  value  of  1,000,000  ohms  is  reached  for  the 
speed  i<7= 5,000.  The  increase  of  the  resistance  is  very  rapid ;  instead 
of  sinh'(/3L)=(e+^'^— e-^'^)/2  we  can  use  only  ^e+^^,  e-^^.  being 
negligibly  small.  The  curve  is  pure  logarithmical,  appearing  as  a 
straight  line  drawn  on  semi-logarithmic  paper  (Fig.  4). 

The  old  type  cable  does  not  permit  the  passage  of  any  high-fre- 
quency currents  at  all.  The  fact  is  to  be  remembered  that  gr=10-'' 
is  hardly  obtainable  for  currents  which  have  only  telephone  fre- 
quency, w=5,000  to  16,000  ;  for  frequencies  used  by  Messrs.  Wein- 
berg, Squier  and  Maior,  iv=n  100,000  or  higher  the  total  resistance 
will  be  very  much  higher. 

Choosing  another  modern  cable,  which  is  wound  with  iron  spirally 
(Krarupised),  we  get  the  following  data  : — 

r=l-2ohms;  Z=3-6xl0-3  henrys  ;  g'-=4-37  X  lO-^  mhos  ;  c=0-3 
X  10-8  farads;  and  w=  10,000; 

And  so  Zj=331-i4-819  and  /3--(5-712+j328-4)  10-''. 

Table  III.  shows  the  total  resistances. 

Table  III. — Total  resistance  of  a  Modern  Krarupized  Ocean  Cable  at 

Various  Lengths. 

Length  of  the  cable  in  kilometres,  t  Total  resistance  of  cable  in  ohms. 


1,000 
1,500 
1,525 
2,000 
3,000 
4,000 


50,100 

876,000 

1,000,000 

15,160,000 

4,500,000,000 

1-37x1012 


For  1,000,000  ohms  we  find  the  length  of  1,525  km.,  which  is  not 
Bufficient  for  rapid  telegraphy  on  ocean  cables.  We  must  investigate 
how  the  attenuation  can  be  decreased. 
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Fig.  5. — Scheme  of  a  Normal        Fig.  6. — Scheme  of  a  Cable|With  j 
Cable^Element.  Inductive  Shunt. 

^Figt  S^shows  a  caole^element,  which^^isjdesigned  for^use_in  telephony. 
Jj'or  telegraphing,  the  two  r/2  and  1/2  values  mav  be  replaced  by  r 
nd; 

The  electrical  coefficients  which  are  connected  in  series  appear  in 
the  formula  of  /3  with  -direct  values  (r  and  I)  ;  the  line  coefficients, 
which  are  connected  in  shunt  in  the  cables  appear  in  the  formula  of 
/3  with  inverse  values.  The  insulation  is  a ;  its  inverse  value  is 
g—l/a  ;  that  is,  for  one  megohm  insulat-on,  we  write  in  the  formula 
g==10-^  mb-^.  The  capacity-resistance  is  1/jwc  ;  its  inverse  value  in 
the  formui     .vUi  be  jwc. 

When  we  use  an  inductive  shunt,  the  scheme  of  the  cable  element 
will  change,  as  Fig.  6  shows. 

In  formula  (4)  we  must  substitute  for  g-\-jwc, 

g+jwc-^ilj-R+jwl.),  (6) 

where  R  is  the  effective  resistance  of  the  shunted  coil  and  L  is  its 
inductivity.  Let  us  eliminate  the  imaginary  quantity  in  the  denomi- 
nator, and  we  get  *  for  (i  ; — 


*  "  L'amelioration  des  Communications  Telephoniques  Sous-marines 
au  Moyen  des  Derivations  Inductives,"  Bela  G.iti,  "  La  ,Lumiero  Elec- 
trique,"  1913,  Juillet  26.  See  also  The  Electrician,  Vol.  LXXIL, 
p.  648. 


It  is  po-ssible  to  choose  all  the  coefficients  in  such  a  manner  that  /5r 
may  be  a  minimum.  In  this  case  the  value  of  3  depends  onlv  upon 
r  and  g,  being 

;3  minimum=-v'(''?) ^8; 

For  instance,  choosing  R=00189  ohm  and  L  -  00J348  heniy, 
we  get  for  an  old  type  cable  :  r^O'3  ohm,  g=  lO*  mho,  c=0-23  <  lO** 
farad,  Z=10-«  henrj',  and  /3=0-001. 

Computing  with  these  values  gives  the  results  shown  in  Table  IV. : 

Table  IV. — Total  Resistance  of  an  Old-type  Cable  with  Mtjd^rn  ludurtltt 

Shunts. 


L<  ngth  of  cable  in 

kilometres. 

Total  resistance  of  caUe  in  ohms. 

4,000 

24.^)^o 

5,000 

67.S<J<» 

6,000 

\H2.¥n) 

7,000 

493.fKH» 

7,700 

l,fX)0,00r» 

8,000 

1,34(J.WJ() 

9,000 

3.670,000 

10,000 

9.96  LOW) 

15.000 

1 ,487,80<J,<J<JO 

We  reach  the  limit  of  1,000,000  ohms  at  7,700  km.  of  cable— that  is, 
the  question  is  settled  for  Atlantic  ocean  cables. 

Using  a  high  voltage  and  some  sensitive  relay,  we  may  deem  the 
question  solved  for  the  Pacific  ocean  also. 

Of  course,  it  is  another  question  how  these  coils  could  be  applied 
on  cables  already  laid.  The  expectations  from  Pupin  coils  were 
abandoned  ;  I  shall  explain  the  reason  very  briefly.  We  need  for 
Pupinisation  of  a  submarine  cable,  coils  with  an  inductivity  of 
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^iG.  7. — Transformation  of  Altebnatino  Current  Signal;  to 
LUkect  Current  Impresses. 

0-2  henry  per  kilometre.  It  is  impossible  to  apply  Pupin  coils 
every  2  km.  to  4  km.  ;  it  would  be  very  expensive.  Using  them  at 
each  100  km.  distance,  one  coil  ought  to  have  less  than  18  ohms 
resistance  and  a  self-induction  of  20  henr^-s.  This  coil,  if  not  in 
itself  an  impossibility,  would  have  such  dimensions  as  not  to  be 
applicable  in  submarine  cables. 

Using  inductive  shunted  coils,  as  computed  before  with  R  = 
18-9  X  10- 3 ohm  and  L==43-48x  lO-^  henrA-,  the  coil  in  each  H.X)  km. 
must  have  only  100th  part  of  this  value  (the  coils  being  connected 
in  parallel),  and  so  the  actual  coil  hasthe  dimensions  at  each  100  km. 
R-=0-189xl0-3  ohm  and  L=0-4348  x  10  ^  henrj-. 

In  reality  the  shunted  coil  will  have  100  X  100=10,000  times  less 
inductivity  than  Pupin  coils,  apphing  them  at  each  100  km.  Pupin 
coils  shorten  the  wave-length  ;  shimted  coils  lengthen  the  wave- 
length of  the  alternating  current,  but  the  explanation  of  this  would 
need  a  more  detailed  mathematical  solution. 

lOMiiliamoeres 


'uAA 


0.1  Milliamperes 
1'  16001 


1500- 

FiG.  8,— Transformation  of  Alternating  Current  Signals  to 
Direct  Current  Impresses. 

We  have  seen  from  Fig.  4  that  old  type  telegn^ph  cable  fitted  with 
inductive  shimts  could  be  used  for  transmitting  altemating-ourrent 
impulses.  Our  type-printers  and  all  writuig  appuatus  work  with 
direct  current ;  it  is  necessary  to  transform  the  arriving  alternating- 
current  signals  to  direct-current  impulses.  Figs.  7  and  S  show  w  hat 
can  be  done  with  alternatiug-curi-ent  signals. 

The  Baudot,  Murray,  Morkrum  and  Siemens- Halske  P""J^ 
work  with  direct-current  impulses,  and  with  aid  of  the  described 
relav  they  can  be  used  for  alternating-current  rapid  telegraphy  also. 
With  this  the  question  of  rapid  cable  telegraphy  is  settled  ;  of  course, 
the  construction  of  the  shunted  coUs  and  their  application  in  the 
already  laid  cables  needs  yet  further  investigations  and  practical 
researches.  I  do  not  speak  of  the  multiplex  cable  telegraphy  ;  this 
is  solved  for  alternating-ciuTent  telegraphy  also— namely,  the  Mer- 
cadies-Magumia  system,  which  was  tested  for  land  lines  only. 

The  high-frequency  current  cable  telegraphy  with  aid  of  inductive 
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shunts  has  so  many  features  in  common  with  the  ocean  telephony 
that  we  can  treat  at  once  the  question  of  the  ocean  telephony,  too. 
There  are  two  distmct  features,  which  differ  in  the  ocean  telephony 
from  the  rapid  cable  telegraphy.  In  the  cable  telegraphy  we  need  a 
minimum  attenuation  only  for  one  separate  frequency  ;  in  telephony 
we  need  the  minimum  for  all  frequencies  of  the  human  speech,  a^t 
least  between  100  and  1,(X)0,  ultimately  up  to  2,000.  The  voltage 
of  the  outgoing  telephone  current  in  commercial  discourses  is  about 
1  volt ;  the  incoming  current  at  the  distant  end  is  0-1  milliampere  ; 
sometimes  only  0-05  milliampere  (100  to  .50  microamperes).  Hence 
the  total  resistance  of  the  cable  at  ordinary-  microphones  and  tele- 
phone-receivers cannot  be  higher  than  10,000  to  20,000  ohms.  We 
ha  '  as  the  limit  in  the  rapid  cable  telegraphy  1,000,000  ohms. 

We  see  from  Tables  II.,  III.,  and  IV.,  and  from  Fig.  4,  that  old- 
type  cables  cannot  be  used  for  telephony  even  to  500  km.  distances  ; 
the  continuously-loaded  cable  would  be  good  for  600  km.  to  700  km. 
(continue  the  straight  line  downwards  in  Fig.  4).  Only  the  shunted 
coil  cable  is  suitable  for  ocean  telephony,  its  resistance  being  only 
24,680  ohms  at  4,000  km.  The  length  of  the  South  American  and 
African  connecting  cable  is  le.s8  than  4,000  km.,  and  so  on  these 
cables  ocean  telephony  is  already  possible  ;  naturally  only  with  the 
aid  of  the  one  frequency  system. 

Prof.  Silvanus  P.  Thompson,  22  years  ago,  delivered  at  the  Chicago 
Worlds'  Fair  his  lecture,  stating  the  possibility  of  the  ocean  telephonv 
with  the  aid  of  shunted  coils.  He  failed  in  the  dimensions  of  hi's 
coils,  believing  the  coils  must  possess  a  large  resistance,  so  as  not  to 
cause  considerable  leakance. 

The  shunted-coil  cables  keep  their  minimal  resistance  for  one 
frequency  only,  although  there  are  now  in  preparation  coils  which 
work  equally  for  all  telephone  frequencies,  the  attenuation  of  th'- 
cable  remaining  about  the  same  for  the  diverse  frequencies  of  the 
human  speech. 

Employing  tlic  higli-frequency  telephony  .system  of  George  O. 
Squier  on  the  South  American  and  African  cables,  we  are  in  need  to 
increase  the  distance  of  cojumercial  spee -h  for  aerial  lines  and  for 
other  cables,  too.  This  can  be  done  by  various  means,  which  arc 
briefly  enumerated  in  the  following  :  (1)  We  employ  a  higher  voltage 
for  the  outgoing  current,  and  the  use  of  strong-current  microphone?. 
(2)  We  use  more  sensitive  telephone  receivers,  which  transmit  the 
human  speech  more  distinctly  than  before.  The  arriving  current 
can  be  less,  and  so  the  whole  resistance  of  the  line  greater,  and  the 
speaking  distance  can  be  increased.  (3)  We  lessen  the  whole  resis- 
tance of  the  line,  for  instance,  using  one-wire  telephony  for  long 
distances,  or  Krarup  Pui)in  methods,  inductive  shunted  coils. 
(4)  We  cmp'ov  telenhonc  relays  for  strenTtJioping  the  received 
currents 

8iro7ig  Current  Microphones. — By  using  a  higher  voltage  in  the 
ordinary  microphones  the  speech  cau.ses  greater  variations  in  the 
current  strength  of  the  microphone  circuit ;  our  outgoing  telephone 
current  will  have  ;}0  to  40  voltes  tension  instead  of  1  volt,  as  with  tlie 
ordinary  microphone.  In  such  a  manner  the  expression  of  Zo  sinh  ( Li) 
can  be  increased,  and  still  wo  get  the  received  current  strong  enough 
for  comiucrcijil  purposes.  The  author  gives  oscillograms  illustrating 
the  elTcct  of  the  strong  current  microphone  compared  with  an  ordi 
nary  microphone  at  various  distances,  and  the  results  are  .set  out 
in  Tabic  V. 

Table  V. 


Dis- 

Strong current 
micro|)iu)ni'. 

The 

rccoivi-d 

current 

in  i)or- 

contftgo 

of  (ho 

outgoing. 

Ordinary 
niicrojihonp. 

tance 
in  Km. 

Outgoing. 

Received. 

Outgoing. 

Received. 

Remnrks. 

Current  in 
niicroainpcrc.s. 

Current  in 
microamiKTos. 

404 
922 
1,188 
1,592 
2,110 
2,514 

16.625 

17..500 
1 .5.7.50 
1 8.025 
1 6.625 
2I.H75 

2,363-8 
1.484 

720-8 

265 

1.59 

50 

14-22 

8-48 
4-57 
1-47 
0-9.56 
0  23 

6.126 

7.000 
5,2.50 
7.000 
7.000 
4.375 

848 
206  8 
llK)-8 
127-2 

0 

0 

Skni.cililo* 

8  ..       .. 
16  ..      .. 
24  ..       ,. 
-30  ..       .. 

Tiic  miiioplione  tested  wa,H  constructed  by  the  author ;  it  h.id  a 
water-cooling  device.  The  strong  current "  microphone  could  not 
<'ome  in  general  use;  only  in  Sweden  are  (he  Egner-Holnistn.m 
microphones  commonly  u.sed.  They  can  be  used  only  in  (lioso 
countries  where  the  insulation  of  the  long-distance  lin««  i.s  well  in.iin- 
faino(l.  and  the  ])ul)lir  is  more  accustome<l  to  the  separation  of  the 
«j)eakiug  from  tiie  listening  position. 

Because  the  tension  of  the  outgoing  current  i»  greater,  (he  insul.i- 
tioii^of  the  line  is  decreased.     Using  10  times  greater  voltage,  (he 

*  Wi(h  i»ftpor  insulation  was  also  connected  into  it. 


insulation  is  decreased  about  .50  per  cent.     In  the  formula  of  the 
minimum  attenuation,  ^=\^{gr). 

g  is  increased  by  this  and  so  ,3  is  increased  also.  We  have  with 
■strong  current  microphones  on  poorlj'  insulated  lines  a  worse  effect 
than  with  an  ordinary  microphone. 

The  outgoing  current  is  strong ;  we  cannot  keep  the  receiver  to 
the  ear  for  the  outgoing  current.  We  must  change  the  speaking  and 
listening  positions.  This  is  not  possible  in  every  country,  because 
the  change  requires  a  specially  intelligent  subscriber.  The  method  is 
used  in  the  Scandinavian  countries,  where  the  Egner-Holmstrom 
microphones  attained  a  better  result. 

Telephone  Relays. — The  considerable  strength  of  the  disturbmg 
currents  hinders  the  use  at  present  of  telephone  relays.  I  have 
found  that  the  disturbing  effects  over  1,000  km.  have  already  a 
greater  intensity  than  the  incoming  current  itself.  By  relaving  these 
currents,  the  disturbing  currents  will  become  magnified,  and  finally, 
totally  obliterate  the  speech  currents. 

Considering  the  problem  from  this  point  of  view,  the  author  dis- 
cus.sed  briefly  the  relays  which  might  be  successful  in  the  future, 
especially  on  one-wire  transcontinental  telephony  free  from  dis- 
turbances, and  continued : — 

Telephone-relays  will  play  an  important  role  in  the  future  of 
transcontinental  and  ocean  telephony.  We  need  to-day  better 
circuits  and  fewer  disturbing  effects,  which  can  be  obtained  only 
through  a  careful  investigation  and  research  organisation.  Because 
these  electron  relays  are  not  in  common  use  yet,  I  will  not  go  into 
details.  I  have  explained  in  this  Paper  the  present  situation  and  the 
hopes  of  the  rapid  cable  telegraphy,  and  of  the  ocean  and  trans- 
continental telephony,  and  I  presume  that  the  prediction  made  in 
Prof.  Silvanus  P.  Thompson's  lecture  in  1893  will  soon  become  a 
reality,  and  thus  the  telephone  communications  across  the  Atlantic 
and  the  continents  wUl  be  able  to  aid  future  generations  in  avoiding 
misunderstandings. 


THE  SOLUTION  OF   THE  TRACTION  EQUATION  OF  A 
VEHICLE  IN  MOTION  BY  THE  POWER  METER.* 

BY    J.    CARLIER. 

Tlie  apparatus  here  described  indicates  and  registers  : — 1.  Time. 
2.  Distance.  3.  Real  accelerations  of  speed  and  accelerations  result- 
ing from  working  and  resisting  pressures.  4.  Speeds.  5.  Variations 
in  acceleration  by  fitting  in  the  apparatus  a  speed  acceleration 
regulator.  6.  The  total  power  expended  in  propulsion,  as  well  as 
the  power  absorbed  by  the  kinetic  energy  of  the  body  in  motion, 
and  that  absorbed  by  resistances  of  all  kinds,  acting  on  it.  7.  Evcn- 
tvially  the  pull  on  the  draw  bar.  It  is  then  necessary  to  use  at 
the  .same  time  a  traction  d^niamometcr.  as  in  the  case  of  locomotives. 
8.  Declivities.     9.  Transverse  oscillations. 

The  a])paratus  Is  entirely  ind<'])endent  of  the  trajectory  followed 
by  the  body.  It  is  attached  to  the  latti'r  by  the  point  of  suspension 
of  an  inertia  ]>endulum,  the  property  of  which  Is  to  collect  all  the 
accelerations,  however  small,  of  the  body  to  which  it  belongs,  ft 
follows  (hat  the  .slowest  and  slightest  movements  are  indicated  by 
the  apparatus,  to  the  degree  of  sensibility  it  Ls  considered  advisable 
to  give  it. 

Generalities. — Tlie  traction  equation  of  a  Ixxiy  in  motion  includes 
sever.ll  factors.  As  regards  railwavs.  (ho  traction  eauation  can  be 
wri(ten,  in  a  general  way,  in  (he  follo\vii\g  form  : 

P-Pi+P,, 

in  which  P  Is  the  total  |X)wer  on  the  rim"'of  the  driving  wheels 
corres|>o.idinii  to  (he  speed  V.  Pj  is  the  power  necessitatef*  by  the 
acceleration  F  (o  bring  the  train  from  a  sj>eed  v  to  speed  V.  ^Vllen 
the  req\iir«>d  s|K'ed  has  been  reached  this  power  becomes  equal  to 
zero,  and  (he  traction  equation  then  l>ecomes  P=Pi.  Pj  is  the  \to\yor 
absorlMHl  by  nvsistanocs  of  any  kind  applied  to  the  train,  which 
include  :  (1)  friction  of  (he  wheels  on  (he  r.ails  ;  (2)  jouni.il  friction 
of  the  axles  ;  (3)  resistance  due  to  oscillations  and  shocks  ;  (4)  air 
resistance  ;  (.5)  resistance  due  to  gradients  ;  (6)  resistance  due  to 
curves.  Those  resistances  can  be  caloulatod.  but  the  result  of  the 
calculation  is  alwavs  only  approximate.  Therefore  various  experi' 
mental  metho<ls.  more  or  less  perfect,  have  been  devlstni. 

Roh  of  Testing  Cars. — Testing  cars  were  deaignod  for  the  purpose 
of  measurine  most  of  the  traction  factors  of  railway  trains.  They 
ffonerally  consist  of  'raction  and  comjiression  springs,  very  minutely 
calibra(o<i.  the  in(lica(ions  of  which  an^  inscribe<l  as  onlinatoa  on  • 

strip  of  paper  unrolled  in  proportion  to  thf  road  (rav«>rso<l.    Summing 

^ ^_ -I 

•  Abstract  of  an  article  in  the  "  G^nie  Civil." 
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up,  the  principal  measurement,  which  is  made  in  this  way,  is  that 
of  the  work  or  power  supplied  by  the  locomotive  to  the  train. 

The  most  recent  testing  cars  do  more,  thanks  to  the  work  of  the 
late  Messrs.  Dcsdouits,  chief  engineer,  director  of  rolling  stock  and 
traction  of  the  French  State  Railways,  and  Joseph  Doyen,  chief 
Belgian  State  engineer. 

Desdouits'  inertia  dynamometer,  or  ergometer,  completed  by 
Joseph  Doyen,  mea«iures  the  work  on  the  rim  of  the  driving  wheels  or 
•effective  working  of  the  locomotive,  in  the  same  way  as  in  fixed 
engines  the  effective  working  is  measured  by  the  brake.  Here  the 
brake  is  the  train  .itself ,  with  its  various  resistances  and  the  Idnetic 
energy  it  stores  up  when  the  speed  increases. 

Jc^eph  Doyen's  ergometer,  accurately  measuring  the  work  supplied 
by 'the  steam  in  the  cylinders  to  the  rim  of  the  driving  wheels, 
permits  the  determination  of  the  output  of  the  locomotive,  con- 
sidered as  a  steam  engiiie,  by  estimating^ exactly  the  quantity  of 
steam  supplied  to  the  cylinders,  either  by  a  steam  meter  or  by 
indicator  diagrams.  The  steam  meter  is  not  yet  used  on  locomotives  ; 
it  is  pr-?f erred  to  draw  a  series  of  indicator  diagrams  and  measure 
them  with  a  planimeter. 

Utility  of  the  Ergometer. — Thanks  to  the  ergometer,  which  com- 
jjrises  also  a  totalising  efficiency  indicator,  we  can  compare  the  con- 
sumption of  coal  and  water,  or  electrical  energy  in  the  case  of  electric 
engines,  with  the  \rork  furnished  to  the  complete  train  (locomotive 
and  tender  included),  or  with  the  power  furnished,  by  noting  the  time 
during  the  trials  This  is  one  of  the  most  useful  things  to  know,  in 
view  of  inciting  the  operator  to  decrease  the  consumption  of  energy 
necessary  for  the  propulsion  of  vehicles.  It  would  be  desirable  to 
be  able  to  determine  this  permanently  for  all  trains,  so  as  to  interest 
-the  driver,'^ or  motorman  in    saving,   as    much    coal    or   electrical 
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■energy  as  possible.  On  the  engine  itself  should  be  found  the  power 
meter  which  should  register  continuously  the  mechanical  power 
supplied  to  the  train  by  the  engine. 

TJie  Power  Meter. — The  ergometer  is  not  applicable  to  the  study  of 
the  movement  of  a  vehicle  having  no  fixed  trajectory  in  space  ;  the 
-raUs  on  a  railway  form  this  trajectory,  and  the  distance,  which  is 
the  factor  to  be  multipliedby  the  resultant  of  the  pressures  applied  to 
the  train,  is  measured  on  this  trajectory  fixed  beforehand.  This 
measurement,  by  using  one  of  the  wheels  of  the  testing  car,  is  not 
strictly  correct,  although  satisfactory  in  practice,  as  regards 
accuracy.  It  is,  howe\er,  better,  when  possible,  to  obtain  this 
•value  by  mathematical  deductions.  The  measurement  of  distance 
and  quantities  such  as  speed,  power,  &c.,  of  moving  bodies,  the 
trajectory  of  which  in  space  ia  not  fixed  continuously,  offers 
certain  difficulties. 

To  be  able  to  obtain  without  a  fixed  trajectory  in  space  the  vahxes 
of  distance  and  speed,  which  are  the  elements  of  the  calculation  of  the 
power,  it  is  necessary  to  know  two  principal  factors,  viz  :  (1)  Real 
acceleration  of  speed,  positive  or  negative,  at  each  moment ;  (2)  the 
time.  The  time  is  measured  by  a  clock ;  the  real  acceleration 
•(declivity  to  be  deducted)  is  measured  by  Desdouit's  inertia  dynamo- 
meter, the  vertical  axis  of  which  is  fixed  in  space,  whatever  the 
inclination  of  the  vehicle  carrying  the  dynamometer  may  be,  by 
means  of  a  gyroscopic  mechanism. 

AO>n  (Fig.  1)  is  a  pendulum  which  can  oscillate  round  a  point  O, 
the  latter  forming  part  of  the  body  the  acceleration,  W,  of  which  we 
wish  to  measure.  On  accoimt  of  its  inertia,  the  weight  m  remains  at  the 
rear  and  takes  up  a  position  m',  in  which  it  is  balanced  by  the  action  : 
(a)  Of  the  tension  of  the  bar  om\  [b)  o!  the  inertia  force  tnW, 
and  (c)  of  the  weight  aig  -  j 


Relatively  to  O,  we  have  for  the  total  of  the  moments  of  the  forcw^ 
rnW.Om'  cmfi—mg.Om'  sin^  =  0, 
whence  W=gta.n^. 

The  ordinate  traced  by  the  long  arm  AC  of  the  pendulum  Is  equal 

y=l  tan  $, 


to 
whence 


tan^=:—  and  W=     y. 


Real  Acceleration  of  Speed. — This  ordinate  y  gives  the  value  of  the 
rea'  acceleration  of  speed  applied  to  the  vehicle  if  it  rf-main.'?  hori- 
zontal during  running,  which  means  that  the  axis  I.  II.  bv  which  we 
measure  3,  itself  remains  vertical.  But  the  perpendicular  line  of  the 
vehicle  does  not  always  coincide  with  the  direction  of  gravitv 
anerle  /3  is  decreased  by  an  angle  3',  or  increased  by  an  angle  0*. 
altering  by  so  much  the  value  of  the  ordinate  1/.  It  follows  that  the 
real  acceleration  of  si^eed  applied  to  the  vehicle  Ls  not  measured 
accurately.  Now,  this  accuracy  miLst  be  ahsolutely  correct  if  we  "wish 
the  quantities  which  are  deduced  from  it  to  be  accurate.  The 
ordinate  y  will  always  be  the  true  expression  of  the  real  acceleration 
applied  to  the  vehicle,  on  condition  that  the  vertical  axis  I,  11  i^ 
niaterialised  in  some  way  in  space  and  that  the  position  of  the  pen- 
dulum Om  is  constantly  marked  relatively  to  this  vertical  line. 

For  this  we  use  a  gyroscope,  which,  as  we  know,  has  the  power  of 
retaining  the  original  position  it  assumed  when  starting,  in  spite  of 
the  influence  of  external  forces.  It  will,  therefore,  be  sufficient  to 
note  carefully  the  zero  of  the  acceleration  meter  when  the  vehicle 
is  at  rest  with  the  position  of  the  gyroscope  when  it  started.  The 
use  of  gyroscopes  in  the  Navy  as  compasses  has  become  most  pre- 
valent. The  Sperry  Company  have  applied  gyroscopic  compasses 
in  hundreds  of  ways,  the  results  of  which  are  most  ap;)rf>ciated  in 
navigation.  Any  other  device  permitting  the  accurate  marking  of 
the  true  vertical  axis  with  the  pendulum,  subjected  to  the  forces  of 
acceleration  and  gravity,  ^vill  give  the  solution  ;  but,  in  another 
way,  that  is  not  easy. 

Measurement  of  Speeds. — The  pendulum  combined  with  the  syro- 
scope  (Fig.  1)  thus  corresponds  to  the  equation  j=dv/dt,  whence 

/•T 

v=  I     jdt.     To  effect  the  integration  of  the  accelerations  from  the 

.'  0 
instant  0  to  the  instant  T  it  wiU  be  sufficient  to  measure  with  a  plani- 
meter the  curve  of  the  accelerations  recorded  on  a  strip  of  paper, 
moving  with  time,  or  work  out  their  integration  by  means  of  Abdanck- 
Abtkadonowicz's  integrating  wheel.  The  real  speed  of  the  vehicle 
is  thus  given  by  means  of  accurate  mathematical  deductions  from 
measurements  of  accelerations  of  speed  and  time.  Xow,  the  ac- 
curacy of  the  measurement  of  time  is  extremely  great,  that  of  the 
measurement  of  acceleration,  thanks  to  the  practically  frictionlesa 
suspension  of  the  pendulum,  can  at  least  be  equally  so.  The  value 
of  the  speed  which  results  wiU,  therefore,  be  at  least  as  accurate. 

Measurement  of  Actual  Power  Supplied. — The  acceleration  mul- 
tiplied by  the  mass  M  of  the  vehicle  gives  the  value  of  the  accelerating 
force  F,  which  is  the  resultant  of  the  driving  and  resisting  pressures 
which  act  on  it. 

F^Mw==!^  v= yy. 

g    I       I 

the  value  y  being  that  obtained  'in  Tisr.  1 .  if  'the  vehicle  is  taken  as 
horizontal.  Here  P  is  the  weight  of  the  pendulum  whose  majs 
is  M. 

On  an  incline,  if  the  train  is  at  rest,  the  pendulum  takes  up  a 
position  inclmed  to  AO,  but  when  the  train  is  m  motion  ou  an  incline 
the  acceleration  due  to  gravitv  just  wipes  ont  this  inclination.  Thus, 
the  ordinate  traced  by  the  pendulum  is  a  measure  of  the  acceleration 
due  to  the  driving  or  resisting  forces  excluding  gravity. 

The  record  on  the  sheet  of  paper,  the  abscissae  of  which  are  propor- 
tional to  the  distance  run  (actuated  by  one  of  the  wheels  in  the  testing 
cars),  of  the  resultant  of  the  driving  and  resisting  pressures,  or  resul- 
tant •\cceleration,  gives  a  diao;ram.''the  area  of  which,  measured  by  a 
planimeter  and  multiplied  by  the  weight  M  of  the  vehicle,  expresses 
the  value  of  the  etfective  work  supplied  to  tlie  voliicle.  To  deter- 
mine the  power  it  is  necessary  to  note  the  time  which  elapses  between 
two  periods  of  runnuig. 

If,  instead  of  making  the  integration  of  the  resultant  of  the  driving 
and  resisting  pressures  (F=jVr\V)  operating  for  a  distance,  it  is 
worked  out  as  operating  for  speed,  we  shall  at  once  have  the  value 
of  the  effective  power  supplied  in  this  way  to  the  tmin.  This  is  an 
exceedingly  usefid  result.  By  using  the  integrating  wheel  of  Abdauk 
AbakadowicJ,  direct  readings  are  obtained  b>-  means  of  integiat- 
ing  meters.  The  distance  is  obtained  from  the  speed  curve.  The 
power  meter  gives,  in  general,  the  expression  of  tlie  follo\\-ing 
factors  :  Time,  distance,  speed,  acceleration,  the  resultant  pressure 
applied  to  the  vehicle,  the  power  supplied,  the  declivity  of  the  tra- 
jectory followed  by  the  body,  the  lateral  inclinations.     All  these 
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results  are  obtained  by  means  of  apparatus  entirely  independent  of 
the  trajectory  followed  by  the  body  in  motion. 

Description  of  the  Power  Meter. — The  power  meter  includes 
(Fig.  2)  a  pendulum  P  of  great  weight  suspendefl  to  a  frame,  A,  hy 
means  of  flexible  steel  blades  *.  The  weight  P  has  a  fork-shaped 
lever  with  ann  I,  very  long,  which  carries  the  levers  m  and  n  rotatinji 
on  the  axes  I  and  11.     The  axis  of  rotation  (II)  of  the  lever  n  is 


'Gyroscope 


-©- 


d 


HoriiontalAnis  oFGuroscope 


Fig.  2. 


nioimted  on  a  piece,  B,  which  can  turn  on  an  axis,  xy;  the  piece  B 
is  subject  to  the  gyroscope  G  by  means  of  the  crank  M  and  tlic 
comiecting  rod  I.  Thus  any  angle  taken  by  the  pendulum  P  is  coin- 
pensated  by  the  gyroscope  for  the  effect  of  gravity,  and  the 
acceleration  stresses  alone  cause  t  he  rod  .'J,  moving  round  the  axis  II,  to 
assume  an  angle  proportional  to  that  of  the  pendulum 
P  relatively  to  the  crank  B,  which  uuirks  eontinuall\  in 
Bjiace  the  true  vertical. 

It  is  the  angle  taken  by  3  relatively  to  the  crank  B 
\\  hicli  gives  the  value  of  the  real  acceleration  impressed 
on  the  body  in  motion.  The  lever  in  moving  round  I, 
a  fixed  axis,  takes  any  angle  given  by  the  pendulum, 
but  it  has  been  demonstrated  j)reviously  that  during 
the  motion  of  the  vehicle  this  angle  indicates  the  value 
of  tiie  resultant  of  the  driving  and  resisting  i)re.s8ures 
up])!ied.  It  is,  therefore,  not  necessary  to  know  the 
true  vertical  axis  and  to  mark  the  position  of  the  pen- 
dulum P  relatively  to  this  axis.  The  angle  taken  by 
the  rod  3  (Fig.  3)  is  transferred  to  the  cylinder  a 
through  the  inclination  of  the  strongly  bevelled  wheel 
\,  MJuch  is  actuated  by  th'i  ijarallelograui  fornud  of  the 
rods  h,c,  d  and  e, and  of  which  the  axes  of  rotation  of  the 
j)iece»e  and  b  are  aj)plied  to  tlic  trolly  /(  and  tin-  wheel 
V.  The  wheel  V  is  surmounted  \)y  a  trolly  j,  guided  by 
rods  y  and  A;.  The  position  of  the  trolly  i  relatively  to 
the  guide  rods  ;  and  )t, gives  the  exi)ression  of  the  pro- 
duct of  the  real  acceleration  (inclination  of  the  wheel 
V)  and  of  the  time — that  is,  of  the  speed  when  the 
cylinder  a  is  moved  projMjrtionately  to  the  lime.  The 
links  1  and  the  pointer  vi  indicate  the  K})«>ed  on  a  dial, 
antl  the  links  n  and  o  record  it  on  the  paj)cr  band. 
yhould  the  lurching  motion  of  the  vehicles  be  very  pm- 
noiniced,  the  jtosition  of  the  jKiidiiliini  1'  woidd  Ik'  nxKli- 
fied  in  such  a  way  that  it  maintaine<l  its  vertical  jK)8i- 
tion  in  plaiu'  \\  (Kig.  2).  and  for  thispurjiose  the  whole 
HVsteni,  pcnduhnn.  frame,  crank  H.  iVe..  is  balanc(>4i 
imd  nuulc  to  move  on  the  axis  ZZ,.  romid  which  the 
gyroscope  O,  moves  the  system. 

'J'he  lUigle  taken  by  the  lever  in  is  roproduecd  by  the 
cylinder  q,  the  s|)eed  of  which  is  pro)H)rlional  to  the 
position  of  the  trolly  i  «»n  the  guitles  j  nn<l  /•.  by  ineMns 
of  a  ])arallelogram.  To  the  trolly  k  is  ])ivot(Ml  a  shaq) 
idgetl  intersecting  wheel,  r.  the  angle  of  which  in  any 
j)Osition  of  the  trolly.s  is  the  same  asthalof  the  arm  n>. 
The  nndtijtiication  of  this  angle  by  the  hjhhhI  gives 
the  l)ower.  An  indicator  in  a  single  direction  lotaIim«.H 
all  the  dis})lacements  of  the  trt>lly  a  in  a  jKwitive 
tiiiection  (direction  of  motion),  whilst  the  ijulieator  m 
totalises  all  tlu-  displacements  of  the  trolly  in  jin  o]»|H»site 
(Iheetion.  'J'he  power  exjHudcd  in  jiropulsion  is  then 
recorded  aa  /.  thatabsorbe<l  m  retanlation  (braking,  Ac.) 
is  recorde<l  aNS  ii.  The  distance  Wing  the  jinHlucI  of 
b])eed  by  the  time,  it  sullicvs  to  repnxhuY  the  si>ce<l  on  the  time 
cylinder  by  the  inelinntion  of  awheel.  V.  The  displacement  of  trolly 
c.  which  carries  the  wluvl  V.  set  u]»  by  nn  aji|)ro]»riate  parallelogram 
and  arm.  and  the  Jiosition  of  whicli  cornsjMinds  to  that  of  the 
♦'peiil.  gives  the  distance.     A  B|H»c'aI  indicator  marks  this  {Kwition. 

The  gyroseoiie  actuaics  the  jmrt   H  (Fig.  2).  and  a  hand,  v.  as  well 


as  a  stylus  at  the  end  of  the  rod  indicate  and  inscribe  the  values  of  the 
gradients.  Likewifse  the  gyroscope  Gi  can  indicate  and  inscribe  the 
transverse  oscillations,  and  drives  the  balanced  arrangement  H 
(Fig.  2).  The  cylinder  q  rotates  at  a  speed  proportional  to  the  posi- 
tion of  trolly  1  on  the  cylinder  a  proportionately  to  the  speed. 
For  that  a  variable  speed  motor  (or  differential  of  two  motors  revolv- 
ing at  equal  speeds  and  in  an  opposite  direction  when  at  the  zero 
speed,  and  one  of  the  two  is  affected  by  the  influence  of  the  position 
of  trolly  i  on  the  cylinder  o)  is  controlled  by  the  jpeed  indicator. 
The  sheet  of  paper  can  travel  proportionately  to  the  road  tra- 
versed :  and  in  these  conditions  the  distance  meter,  a  trolly  drawn 
along  by  the  cylinder,  controls  the  travel  of  the  sheet. 

Experimental  Be-^earches  by  Means  of  the  Poiver  Me'tr. — The 
formula  of  resistance  R  of  the  train  includes  a  series  of  terms,  as  has 
been  seen  above.  If  we  omit  curves  and  gradients  we  get  four  terms 
\\hich  can  be  grouped  in  a  general  formula — 

^      .     ^^    CSV 
R=A+BV+-^. 

in  which  A.  B  and  C  are  experimental  coefficients. 

V=the  sj)eed  in  kilometres  per  hour. 

S=the  cross  section  of  the  train. 

P=the  weight  of  the  hauled  train. 

Several  practical  formula?  have  been  proposed  in  consequence  of 

trials  carried  out  in  different  cotmtries.     Such  are  : — 

Harding's  formida  (1846) — 

SV* 

R=2-72-t-0094V+00048-l . 

P 


Ort^ir,    for  Sp«ed 


\ 
\ 


Origin 


Or.gn 


for  Speed 


for  /V>it  er 


^  Direction  of  Traivl  of 

Paper  according  to  Time 

or  Distance } 


V 


FlO.  3. — (.lEKERAL  AbRAKOEMENT   OF    ApFARATrS. 

MpVer'-  forinnlft — 

R  =  2-6-fO-001V«. 
Barbier's  formula  (Northern  Railway  Co..  1896) — 

-V+c 


R=a4-6V 


1.000' 
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in  which  a,  b  and  c  are  the  coefficients  which  differ  according  to  the 

type  of  material  concerned. 

\   Thus  we  have — 

[,  For  carriages  with  two  axles  and  large  wheel  base, 

R=14+0-20V^^^. 
1,000 

For  carriages  with  bogies. 

1,000 

Resistance  of  the  Train  Havled  Alone.— The  value  R  of  the  train 
hauled  alone  cannot  be  determined  easily  by  a  traction  dynamo- 
meter. In  the  case  of  a  motor  train  or  boat,  the  traction  dynamo- 
meter becomes  useless,  as,  the  motor  forming_an  integral  part  of  the 
body  in  motion,  the  resistance  to  the  running  of  the  whole  has  alone 
to  be  considered.  If  the  power  motor  is  utilised  concurrently  with  the 
traction  dynamometer,  the  deflections  of  which  are  inscribed  on  the 
diagram  paper  which  is  actuated  by  the  path  traversed,  the  deter- 
mination of  the  resistance  of  the  train  hauled  alone  is  possible. 

In  effect,  the  pressure  on  the  draw  bar  (traction  dynamometer)  is 
equal  to  the  resistance  to  the  motion  of  the  material  hauled,  increased 
by  the  positive  or  negative  pressure  of  acceleration,  and  the  positive 
or  negative  force  of  gravity. 

If  r=the  resistance  to  motion  per  ton. 

?j=the  weight  of  the  material  hauled. 
y=the  acceleration. 

i=the  gradient  or  slope  in  millimetres  per  metre. 
•\//'  =  the  stress  on  the  draw  bar. 


we  find  that : 


^  =  - 


V 


L     ^ 


p 


(1) 


1,000  —y'-^  1,000 

y  being  the  real  acceleration — that  is  dv/dt. 

The  diagram  V  (Fig.  4)  traced  by  the  inertia  dynamometer  (not 
corrected  by  the  gyroscope)  gives  at  each  instant  the  ordinate  y, 

Movement  of  Paper 


' — I    I   T    I    I    I    I    1    !    I — r-\ — r 

«.  i<-E  "ZdWmetres-A  I 


Time. 


lOOh     89  Km. 


Speed. 


4  5  6 

Kilometres. 


8 


2  3 

Fig.  4. — Ak  Example  of  Records  Obtained 


which  measures  the  value  W  of  the  acceleration  produced  by  the 
resultant  of  the  driving  and  resisting  pressures  whatever  the  profile 
of  the  track  may  be. 

The  expression  (I)  thus  becomes 


^^= 


V 


whence  we  obtain 


1.000  —y 


+  -W; 


1.000        1.000 

r- ^/,  +  - W; 


(2) 

V  9 

as  the  value  of  the  resistance  to  the  motion  of  the  train.  We  can 
also  record  on  the  sheet  of  paper  of  the  power  meter  the  gradients 
and  the  real  acceleration  y.  In  inserting  these  values  with  their 
respective  signs  in  the  expression  (1)  we  obtain  the  value  r. 

It  is  more  rational  and  more  exact  to  take  the  value  of  the  alge- 
braical resultant  of  the  real  acceleration  and  that  of  the  gradient, 
and  to  insert  this  value  in  the  calculation  of  the  f.  .rniula  (2). 

Fig.  4  is  a  facsimile    of    the    graph    which  should  be  made  by 


the  power  meter  combined  with  a  traction  dj-namometer  travelling 
over  a  railway  line.  The  tractive  force  f  on  the  drawbnr  l. 
measured  to  a  constant  nearly,  by  the  positive  or  negative  ordinate, 
y  of  curve  I.      The  ordmates  y  of  diagram  V  measure  the  restiltanti. 

.°L     ,  accelerations  and  the  effect  of  grarljents.      Alt  hough  it 

IS  difficult  to  measure  exactly  the  ordinates  at  any  time  on  irregular 
curves  of  this  kmd,  the  mean  ordinates  over  any  period  can  be 
obtam'-d  readily  by  means  of  the  planimeter. 

The  totalling  of  the  power  supplied  to  the  train  is  effected  bv  the 
bevelled  wheel  r  which  is  carried  by  the  cylinder  q  (Fig.  3)'  and 
actuated  m  proportion  to  its  speed.  The  totalling  of  the  poi^itive 
and  negative  powers  is  likewise  made  by  mean.j  of  the  meter.s  I  and  u 
For  totallmg  the  work  of  the  tractive  efforts,  a  recorder  haa  been 
attached  to  the  bar  which  traces  the  ordinates  y  (curve  L)  this 
recorder  consisting  of  a  plate  revolving  in  proportion  to  the  dis- 
tance traversed,  and  of  a  roller  carried  by  this  plate  ;  this  roller 
is  displaced  from  its  centre  proportionately  to  the  tractive  effort  Jr 

Let  us  suppose  that  the  diagram  of  Fig.  4  has  been  obtained  with  a 
tram  of  200  tons.     On  the  track,  E= 2,.320  metres,  the  resistance  r  i. 

given  by  the  formula  (2),  in  which    ^ W=the  accelerating  effort 

per  ton  of  train =F.  9 

1,000 
r= yh+T. 

P 
Multiplying  by  dE  and  integrating  we  have  :— 

T.     1-000  f            /• 
»-E=- H^dE±    FdE (3) 

r  being  the  mean  resistance  on  the  course  E.  fyfrlE  is  given  by  the 
integrating  indicator  of  the  work  on  the  drawbar.  /cdE=^K{Z—Z  ). 
Zo  being  the  ordinate  of  the  curve  II.  at  the  beginning,  Z  being  the 
ordinate  of  this  curve  at  the  end  of  the  course  and  K  being  a  constant. 

Curve  II.  gives  in  reality /Frfi-,  but  if  in  the  constant  K  we  also* 
include  the  time  which  has  elapsed  from  a  to  6  we  can  admit  that  the 
expression  K(Z— Z^)  gives  the  work  of  the  accelerating  forces  F. 

The  formula  (3)  then  becomes  : — 
1,000 

^=— ^  X  the    number    of     kilogrammetres    read    on    the    in 

tegrating    indicator    of    the  pressures  on   the  drawbar  during  the 

course  E  (or  inscribed  on  the  diagram  from  a  to  6)  +K(Z  — Z,,).    .    (4) 

Let    us    suppose  that  the  number  of  kilogrammes   read   on  the 

indicator  of  the  pressures  from  a  to  6  is  3.350.000 ;  K  of  the  power 

,    .      10.000     10,000 
meter  bemg  — - — =— ^^-  ,  we  get 


t 


96* 


K(Z-Zo)=104-16(67-56)-l,145-76. 
By  substitution  in  (4)  we  find  : — 


1,000 


r= 


200,000x2,320 


X  3,350,000- 


1.145-7G 
2,320  " 


"•2-0-49=6-I  kg. 


at  the  speed  of  89  km.  per  hour,  indicated  by  diagram  IV. 

We  can  also  find  the  term  /F(/E  of  the  expression  (3)  by  giWrg 
the  reading  of  the  meter  t,  which  totalises  the  powers,  from  the 
difference  in  the  numbers  indicated  when  the  train  is  at  a  (Rg.  4)  and 
when  it  is  at  b.     We  get  in  effect : — 

Pp=:FxVandPFXtime=FxE. 
R=6-71  X  200  t=  1,342  kilogrammes. 

Resistance  to  Rolling  of  the  Entire  Train  {Locomotive  and  Tender 
Included). — This  is  also  the  case  of  motor  trains  and  boats.  This 
me  isure  ment  must  also  be  effected  by  means  of  the  power  meter.  For 
this  the  stop  valve  of  the  locomotive  is  closed  (a  siriilar  course  is 
followed  with  boats  and  in  motor  trains)  for  a  distmice  E.  R  being 
the  resist  T.nce  of  the  entire  irain  duruig  this  period,  the  speeds  V  ;md 

V  at  the  beginning  and  end  and  the  ordina'.cs  of  the  curve  II.  being 

Y  and  Yq.  the  power  absorbed  by  the  resistance  of  the  train  will  be 


PR=Rxi(V  +  V'), 


whence 


H- 


constant 


J(V  +  V') 


7.(Y-Yo ) 


The  meter  u  totalises  the  power  absorbed  by  the  resistances.  In 
observing  the  meter  before  ;ind  after  the  closing  of  the  stop  valve  we 
find  the  value  of  the  power  absorbed  dming  this  time.  It  will  suffice 
to  divide  the  number  read  by  the  mean  speed. 

There  is  an  error  in  supposing  that  the  law  of  resistivnce  is  a 
straight  line  between  the  speeds  observed,  but  tliis  error  is  verj- small. 

Similarly,  the  total  work  done  by  the  steam,  excluding  gradients. 
is  given  by  the  sum  of  the  realings  of  the  meters  /  and  it. 

The  power  meter  thus  enables  data  of  the  greatest  importance 
in  regard  to  transport  to  be  determined. 


•n 
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SOME  NOTES  ON  THE  FIRST  REPORT  OF  THE  DEPART- 
MENTAL HOME  OFFICE  COMMITTEE  ON  LIGHTING 
IN  FACTORIES  AND  WORKSHOPS.* 


On  Tuesday,  Xovemlxir  23rd,  a  discussioii  on  this  subject  took 
place  at  a  meeting  of  the  Illuminating  Engineering  Society.  For 
the  formal  business  the  chair  was  taken  by  Mr.  F.  W.  Goodenough, 
who  then  vacated  it  in  favour  of  Dr.  R.  T.  Glazebrook.  As  an  intro- 
duction, a  lengthy  communication  was  made  by  Mr.  L.  Ga«ter,  which 
we  give  in  abstract  below. 

Mr.  Ga.ster  :  My  object  in  opening  this  discussion  is  to  bring  before 
the  Society  .some  aspects  of  the  first  rejwrt  of  the  Departmental 
Committee  on  Lighting  in  Factories  and  Workshops,  and  to  discuss 
how  we,  as  a  Society,  can  best  give  effect  to  its  conclusions  and  assist 
the  work  of  the  Committee  in  promoting  progress  in  industrial  lighting. 
In  doing  .so  I  should  like  to  make  it  clear  that  I  am  speaking  in  a 
purely  personal  capacity  and  not  as  a  member  of  the  Committee. 

The  hygienic  aspect  of  lighting  has  been  largely  respon.sible  for  the 
appointment  of  the  Committee.  The  need  for  our  investigation  was 
justified  by  investigations  carried  out  by  the  Factorj-  IJ)epartmciit 
of  the  Home  Office  for  several  years,  much  of  which  has  appeared  in 
the  annual  re|X)rts  issued  by  the  Chief  Inspector.  In  addition  the 
hygienic  aspects  of  lighting  in  relation  to  industry  were  prominently 
brought  forward  at  two  most  important  recent  international  con- 
gresses, the  Congres  International  des  Maladies  Frofessionelle-s,  held 
in  Bru.ssels  in  191U,  and  the  lirst  International  Congress  for  the 
Prevention  of  Industrial  Accidents,  held  in  .Milan  in  1912,  at  both  of 
which  I  was  present  as  a  delegate  from  the  Illuminating  Engineering 
Society.  Shortly  after  the  Brus.sels  Congress  a  committee  with 
similar  functions  to  our  Departmental  Committee  was  ajipointed  by 
the  French  Government,  and  the  American  Illuminating  Engineering 
Society  has  al.so  l>een  active  in  studying  the  subject  and  in  encourag- 
ing appropriate  legislation  on  the  part  of  the  various  States. 

The  outstanding  fact  by  which  our  Committee  was  faced  was  the 
absence  of  any  general  jjrovisioiis  in  res|X'ct  of  lighting,  analogous  to 
those  regarding  temjMTature  and  ventilation,  in  the  Factory  Acts  of 
the  United  Kingdom. 

I  would  next  like  to  deal  with  a  poiut  on  which  there  has  been  a 
little  misapprehension,  the  sjx-cial  conditions  which  necessarily  limit 
a  Government  Committee.  The  preparation  of  an  official  rejxirt,  to 
be  regarded  as  a  preliminary  to  legal  reijtiircments.  im|)o.ses  a  s|)ecial 
responsibility  on  the  members  of  a  committee.  Its  eonclusions  carry 
a  weight  which  the  suggestions  of  individual  ex})erts  or  even  societies 
do  not  :  and  it  must,  therefore,  be  particularly  careful  to  avoid 
giving  cxj)rcssi()n  to  views  which  arc  not  thoroughly  authcntiiated. 
and  to  explain  its  recommendations  in  the  clearest  possible  terms. 
While  the  information  given  in  the  apiK-nrlices  of  the  rcfxirt  is  chictiy 
of  utility  to  |M-oplc  who  arc  more  or  less  exjK-rts  on  lighting,  the  IkmIv 
of  the  rejK)rt  must  l>e  so  drafted  as  to  be  intelligible  to  the  general 
pjblic  and  particularly  to  those  who  are  concerne<l  with  the  legal 
aspects  of  it,  but  are  not  nece.ssaril\  ex|)erts  on  illumination 

Some  Points  kor  Disc'us.sion. 
The  reception  of  the  reixirt  in  the  Press  has  Innm,  almost  without 
exccfjtion,  friendly,  and  in  tlu-  one  case  in  which  its  contiMils  have 
clearly  been  misinterj)rete(l  and  undervalued,  it  is  not  ditficult  to 
trace  the  motives  of  the  writer.  In  dealing  with  sonie  of  the  com- 
ments that  hiivc  l)('en  made,  then-fon*.  I  do  so  men-ly  in  onler  to 
clear  up  a  few  evident  misimderstandings. 

1.  In  a  few  (uiaes  it  has  been  suggested  that  the  report  contains  a 
neeclle.ss  aTiiount  of  ex|»lanaf<»rv  matter  and  even  truisms  in  n'ganl 
to  illumination.  IJul  explanations  which  ap|M'ar  ne<'<ll<'Ks  to  a 
lighting  engineer  may  be  highly  necessary  to  the  general  pul)lic.  for 
example,  to  backward  manufactun'rs  who  have  not  thought  nnich 
about  lighting  matters.  .Mon'over.  factory  insjx'ctors  will  ha\e  to 
proceed  cautiously  and  to  gain  their  own  ex|H'rien(>c  ;  f»»r  their 
guidance  full  and  explicit  information,  even  on  np|iarpnlly  elemen- 
tary j)oints.  will  i>e  very  helpful. 

2.  A  few  writers.  ])articular!y  tho.se  who  are  accustonxHl  to  deal 
with  lighting  matters,  and  have,  therefon',  wune  knowlcnlgi'  of  the 
order  of  illumination  met  with  in  modem  up-todate  faefories.  have 
been  disiK).scd  to  think  that  the  minimum  valuer  suKgnste*!  an<  too 
low  :  or  to  question  tlu-  principles  on  which  they  are  arrivt^i  at.  I 
n?ed  scarcely  sav  that  the.^e  values  were  not  put  forward  without 
Ling  and  careful  consideration.  The  aim  of  the  n<porl  is  to  avoid 
at  all  costs  recomnu>ndatit)ns  which  might  subsi'ijuenfiy  l>e  found  to 
be  too  buniensouH'.  and  to  involve  unnecv.H.nnry  hardship  to  manu- 
f.'ict»in>rs.  If  is  not  enough  to  sp<^cifv  wliat  is  th(v)rptically  desimbje 
one  nuiat  make  suiv  that  what  one  desin»s  can  l>e  nctuallv  i  arrie<l 


•  This  rcjMirt  wr.>«  piwn  in  Thk  KbKrTRiolAX.  Vol.  LXXV..  p.  S'*K 


out.  The  estimate  was,  therefore,  checked  by  a  very  laborious  .series 
of  measurements  in  many  factories,  and  the  "frequency  of  occur- 
rence "  curves  presented  in  the  report  gave  a  clear  guide  as  to  the 
values  which  might  be  expected  without  hardship  in  factories  at  the 
present  time.  I  may  say  that  the  minimum  value  pre.scribed  ia 
factories — 0-25  ft. -candle — has  been  indejjendently  arrived  at  ia 
other  investigations.  It  is,  for  example,  the  minimum  value  found 
on  the  platforms  of  railway  station  platforms*  (where  the  safety  and 
general  convenience  of  passengers  is  the  chief  consideration  deter- 
mining the  illumination),  and  it  was  independently  suggested  years- 
ago  as  a  result  of  investigations  in  the  L'nited  States.t 

It  must  also  be  recognised  that  these  values  are  not  average  but 
"  practical  legal  minimum  "  values.     I  notice  that  this  distinction 
is  emphasised  in  the  American  Code  on  lighting.     The  minimum 
foot -candle  intensity  is  fixed  (quite  independently)  at  0-2.5-ft.  candle 
for  storage,  passages,  stairways  and  the  like,  but  the  desirable  foot- 
candle  is  placed  somewhat  higher,  namely,  0-25-0-5  ft. -candle  ;   the 
latter  value  is  not  far  from  the  actual  minima  met  with  in  our  in- 
vestigations and  recorded  in  the  '"  frequency  of  occurrence  ""  curs'es. 
It  need  scarcely  be  said  that  with  modem  illuminants  there  is 
usually  a  considerable  variation  in  the  illumination  furnished  at 
ditferent   points  in  the  room,  so  that  a  minimum  of  0-25  ft. -candle 
at  one  point  means  that  the  illumination  at  most  other  parts  of  the 
room  will  be  ven,-  much  higher.     Above  all,  it  must  be  clearly  recog- 
nised that  the.se  are  values  in  the  interests  of  safety  and  convenience 
merely,  and  that  in  almost  all  cases  the  necessity  of  providing  suit- 
able illumination  for  the  work  carried  on  will  in  itself  go  far  towards 
providing  higher  minimum  values.     I  think,  therefore,  that  it  will 
be  conceded  that  the  0-25  ft. -candle  value  has  justification.     I  notice 
that  in  one  joumal  the  suggested  value  of  005  ft. -candle  in   large 
areas  is  spoken  of  as  absurdly  low.     On  the  contrary  I,  personally^ 
would  have  doubted  the  wisdom  of  asking  even  this  value  were  there 
not  the  exemption  clause  as  a  safeguard.     The  conditions  in  such 
cases  are  utterly  different  from  those  encountered  in  an  interior. 
There  is  no  material  gain  of  light  by  reflection  from  surroundings, 
and  the  lamps  have  to  be  spaced  so  far  apart  that  the  variation  in 
illumination  is  neces.saril}^  very  large.     The  best  analogy  is  supplied 
by  the  full  data  available  on  the  pre-war  lighting  of  London's  streets, 
so  ably  dealt  with  in  Mr.  Trotter's  Paper  before  this  Society  in  1913.J 
00.">  ft. -candle  is  about  the  value  met  with   in   St.  James"  s-square, 
while  in  the  Marylebone-road  and  in  Cambridge-street  there  was  only 
half  this  value.     The  well  diffused  illumination  from  a  full  moon  in 
a  clear  sky,  about  002  ft. -candle,  is  regarded  as  a  verj'  useful  degree 
of  light  for  outside  operations. 

3.  A  desire  has  been  expressed  that  something  more  definite  should 
be  said  on  the  subject  of  glare,  and  that  a  provision  limiting  the 
contrast  between  the  illumination  on  the  work  and  of  .surrtnniding 
j)arts  of  the  workroom  should  be  inserted.  As  regards  the  avoidance 
of  glare  I  think  the  re{>ort  is  sufficiently  emphatic.  At  the  present 
stage  it  is  hardly  practicable  to  include  in  the  l)ody  of  the  report, 
hard  and  fast  rules  for  its  avoidance.  As  regards  the  avoidance  of  ex- 
cessive contrasts  in  illumination  this  is  met  by  two  requirements. 
Firstly,  by  the  general  requirement  that  there  should  be  a  rea.sonable 
eon.stancv  of  illumination  over  tile  working  area  ;  secondly,  by  the 
fact  that  the  mininnim  general  illumination  is  0-2.5  ft. -candle. 
According  to  Weber  there  is  no  impre.s.sion  of  glare,  provided  a  con- 
trast exceeding  100:1  in  brightness  is  avoided. 

4.  A  few  critics  of  the  rejHjrt  have  suggeste<I  that  some  more 
definite  information  should  be  given  under  the  heading.  "  How  to 
Light  a  Factory."  In  other  words,  that  some  form  of  specification 
should  l)e  prejmre<l  stating  the  amount  of  illumination  for  various 
pro<'e8,«*(>s  and  the  desirable  arrangement  of  lamps.  &c.  It  is  ex- 
jilained  in  the  rt^jmrt  that  the  s|)ecification  of  the  illumination  for  the 
pur|M)se  of  carrying  out  work  has  not  yet  been  sufficiently  studied  to 
justify  us  in  putting  forward  definite  values. 

5.  I  notice  in  one  article  on  the  rejxirt  the  following  passage: 
"  At  pres<'nt  shop  lighting  is  dictated  on  a  generous  scale  in  every 
up-to-date  factory,  because  it  is  clearly  recognised  that  parsimony  in 
this  matter  is  fals<>  economy  indeed.  The  lighting  arrangements  are 
not  |ilanned  with  the  aid  of  a  photometer,  becau.ie  no  one  can  cal- 
culate l)eforehand  how  much  light  will  l»e  require*!  and  how  much 
will  l)e  obtaincMl  by  any  suggested  arrangement."  I  venture  to  think 
the  above  statement  exaggerates  the  difficulties. 

0.  The  statement  that  daylight  is  in  general  preferable  to  artificial 
light,  and  the  advice  to  make  the  Ix'st  us-  of  daylight  illumination  on 
this  acc<»unt.  have  lieen  n^garde<l  as  a  truism.      If  so,  this  is  a  truism, 

•  Srf  di)>euM<inn  before  thin  Rocipty.  "  Ilhim.  Enjt.  "  Jan..  1912. 

+  "  itof<(iiii<>  of  LegiKJativc  Knaotments  on  Illuminntion."  E.  L.  Elliott. 
"  Trans.-  111.  Knc   S>c.  (U.S. A.).  Oct..  1«11.  p.  7:18. 

I  ■'  StandnnlClfiiiM  nfor  Inrlusinnina  S|MHificat.ion  on  Street  LtfrhtinK." 
In  \.  V.  Tn.ttrr.  lllnni.  Eng."  Vol.  VI..  1913,  pp.  250,  251.  Thb 
Ei.KcTKK  UN.  Vol.  LXXL,  p.  46. 
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that  those  responsible  for  planning  admission  of  daylight  would  do 
well  to  bear  in  mind,  for  insufficient  window-space  is  a  not  infrequent 
fault,  especially  in  old-fashioned  factories. 

7.  Finally,  I  may  mention  a  few  criticisms  based  on  the  impression 
that  the  merits  of  one  or  another  illuminant  have  not  been  sufficiently 
emphasised.  As  I  have  indicated  above,  I  regard  these  disputed 
points  as  of  secondary  importance  in  comparison  with  the  aim  of 
studying  factory  lighting  as  a  whole  and  bringing  about  an  improve- 
ment in  the  manner  in  which  the  illuminants  are  used.  I  venture  to 
think  that  keen  partisans  of  particular  illuminants  do  not  sufficiently 
realise  how  greatly  these  presumed  advantages  depend  on  the  local 
circumstances. 

Suggestions  for  Future  Work. 

There  is  room  for  detailed  and  systematic  study  of  the  require- 
ments in  regard  to  lighting  in  specific  industries,  and  no  doubt  this 
important  piece  of  work  will  be  undertaken  in  course  of  time.  It  is, 
however,  work  that  obviously  requires  very  careful  treatment,  and 
one  cannot  expect  immediate  results.  In  view  of  the  large  number 
of  factories  working  overtime  on  Government  contracts  the  present 
moment  was  considered  opportune  for  the  issue  of  a  preliminary 
report  summarising  the  work  so  far  undertaken,  and  this,  in  itself, 
is  surely  a  creditable  result  of  two  years'  work. 

There  have  been  naturally  some  points  on  which  evidence  was  less 
easily  gathered  than  others,  and  I  would  like  to  refer  to  several  par- 
ticular lines  of  investigation  which  would  be  helpful.  One  of  these 
is  the  effect  of  inadequate  illumination  in  causing  eye-strain  or 
general  fatigue. 

There  seems  at  present  to  be  a  need  for  some  general  method  of 
testing  fatigue  of  eyesight.  Experiments  in  this  direction  have  been 
undertaken  in  the  United  States,  but  it  is  obvious  that  in  studying 
different  systems  of  illumination  the  variety  of  test  imposed  must  be 
very  carefully  considered. 

Another  line  of  investigations  which  perhaps  offers  even  greater 
immediate  prospects  is  the  study  of  the  connection  between  illumi- 
nation and  output  and  quality  of  work. 

All  these  are  lines  of  investigation  which  might  very  well  be  taken 
up  now  that  the  report  has  brought  before  the  public  mind  the  value 
of  good  illumination.  If  it  only  served  to  pave  the  way  for  such 
experiments  the  report  would  prove  a  most  useful  piece  of  work. 


DISCUSSION. 

Dr.  R.  T.  Glazebrook,  in  opening  the  discussion,  remarked  that  the 
present  report  was  only  the  first  of  its  kind,  and  that  they  would  already 
have  done  more  had  it  not  been  for  the  present  state  of  the  country.  He 
and  other  members  of  the  Committee  were  there  to-night  to  obtain 
information  so  as  to  render  the  next  part  of  the  report  still  more  useful. 
He  thought  that  any  steps  taken  to  improve  the  efficiency  of  manufac- 
turing conditions  would  be  for  the  good  of  the  country. 

Dr.  Rene  Sand  hoped  that  the  Belgian  Government,  after  the  war, 
would  take  some  such  action  as  was  proposed  in  the  present  report. 

Dr.  Ker  remarked  that  the  report  had  gone  on  general  principles,  and 
was,  therefore,  unassailable.  Later,  no  doubt,  the  effect  of  different 
kinds  of  illumination  on  the  eyes  would  have  to  be  taken  into  account, 
as,  for  example,  the  effect  of  glare. 

Mr.  W.  R.  Cooper  emphasised  the  importance  of  considering  the 
money  value  of  good  illumination.  It  was  impossible  to  obtain  the  best 
work  except  under  the  best  conditions,  and  he  thought  that  if  more 
examples  of  the  gain  in  work  by  proper  illumination  could  be  obtained 
it  would  be  a  great  advantage.  Personally,  he  felt  a  little  doubtful 
whether  the  minimum  of  0-25  ft. -candle  for  workrooms  was  sufficiently 
high.  It  might,  however,  be  impossible  to  go  further  in  a  preliminary 
stage.  The  term  "  workroom  "  was  vague,  and  he  thought  it  would  be 
necessary  to  sub-divide  workrooms  according  to  trades,  as  the  desirable 
illumination  must  vary  very  considerably  according  to  the  nature  of  the 
work  which  was  carried  on.  He  felt  that  a  warning  should  be  issued  as 
to  the  undesirability  of  exposing  metal  filaments  to  the  eyes,  more 
particularly  in  the  case  of  half-watt  lamps.  He  agreed  with  Mr.  Gaster 
in  the  view  that  the  combination  of  daylight  illumination  and  artificial 
illumination  was  most  undesirable  and  should  certainly  be  avoided.  The 
remarks  that  he  made  were  not  made  as  criticisms  but  rather  as  sug- 
gestions, as  he  personally  thought  that  the  report  was  a  very  satisfactory 
beginning  of  an  important  work. 

Mr.  A.  CuNNiNGTON  noticed  that  the  Committee  had  depended  more 
on  actual  measurements  than  on  the  opinions  by  witnesses.  As  an 
example  of  the  latter  he  called  attention  to  one  witness,  who  suggested 
that  the  minimum  for  corridor  lighting  should  be  2ft.-candles,  which  was 
altogether  an  abnormal  figure.  In  his  opinion,  too  much  light  was  as 
had  as  having  too  little.  For  railway  yards  he  thought  that  the  minimum 
illumination  of  005  ft. -candle  was  too  high,  and  he  suggested  that  it 
would  be  well  where  such  minima  were  specified  to  calculate  what  the 
cost  would  be.  In  the  case  of  a  yard  with  which  he  was  concerned  the 
annual  cost  would  go  up  from  £300  to  £1,500  if  a  minimum  of  005  ft.- 
candle  were  adopted.  He  showed  curves  which  brought  out  the  fact 
that  the  number  of  accidents  to  railway  employees  showed  a  marked 
maximum  in  the  winter  time,  which  was  doubtless  due  to  the  poorer 
illumination  as  compared  with  the  summer. 


Mr.  C.  C.  Paterson  thought  that  the  railway  accident  carve«  sbovn 
Vjy  the  last  speaker  indicate<l  much  more  than  ^as  apparent,  becaiue the 
increases  were  due  simply  to  certain  hours  of  artificial  illumination.  He 
stated  that  the  next  volume  of  the  rejwrt  would  form  a  unique  coliecti*m 
of  data. 

Mr.  J.  EcK  was  of  opinion  that  the  Society  might  congratulate  it«;If  on 
its  efforts  being  taken  up  by  the  Government.  '  The  effect  of  gwxl  and 
bad  illumination  upon  eyesight  was  verj'  important,  and  if  proper  atten- 
tion to  illumination  would  lead  to  fewer  spectacles  it  would  Vje  a  great 
advantafc-.  The  safety  obtained  by  better  illumination  wa«  mowt  im- 
portant. He  had  recently  come  across  many  ca.ses  of  bad  illumination 
in  small  works  in  London.  From  his  knowledge  of  American  work><  it 
seemed  to  him  that  the  American  Illuminating  Engineering  Societv  had 
not  brought  before  the  American  manufacturers  the  impfjrtance  of  good 
illumination  as  forcibly  as  had  been  done  by  the  English  Society  in  the 
case  of  manufacturers  in  this  country. 

Mr.  Solomon  suggested  that  factory  inspectors  might  collect  a  grxxl 
deal  of  valuable  information  in  regard  to  lighting. 

Mr.  SwiNSON  expressed  the  opinion  that  adequacy  of  ventilation  and 
heating  would  probably  have  to  be  taken  into  account  as  well  as  lighting 
in  investigating  questions  of  fatigue  of  workers. 

Mr.  Campbell  regarded  the  report  as  a  dismal  di.sappointment,  and 
thought  the  minimum  of  0-25  ft. -candle  was  much  too  low. 

Mr.  GooDENOUGH  thought  that  the  Committee  had  done  wisely  in  not 
attempting  to  go  too  far.  In  work  of  this  character  it  was  necessarj-  not- 
to  go  too  far  in  advance  of  public  opinion.  He  thought  that  the  present 
report  did  a  service  to  the  public  while  not  putting  any  hardship  upon 
the  manufacturer. 

Dr.  R.  T.  Glazebrook,  in  calling  on  ;Mr.  Ga.ster  to  reply,  remarkwl 
that  the  discussion  that  evening  had  been  valuable,  as  showing  what 
direction  further  work  should  take. 

Mr.  Gaster  replied  briefly,  and  stated  that  it  would  have  been 
impossible  to  cover  so  much  ground  had  it  not  been  for  the  work  of  the 
secretaries.  It  was  necessary  to  remember  that  the  minimum  of  0-25  ft.- 
candle  referred  to  the  general  illumination  and  was  a  minimum.  It  was 
often  found  that  although  the  local  illumination  was  good  the  genera! 
illumination  was  bad,  and  it  should  be  improved  from  the  point  of  view 
of  safety.  In  making  measurements  it  was  essential  that  thev  should 
be  on  a  comparable  basis,  taking  into  account  the  degree  of  ventilation, 
&c. 


ELECTRIC  LIGHT  IN  ARTISAN'S  DWELLINGS. 

BY   J.    CLEARY. 

Summary. — The  author  describes  in  detail  the  methods  adopted  at 
Brighton  for  dealing  with  the  problem  of  wiring  artisans'  dwellings  on  a 
remunerative  basis. 


Until  such  facilities  are  given  that  the  electric  light  may 
find  its  way  into  the  home  of  every  artisan  it  cannot  be  said 
that  the  electrical  engineer  has  fulfilled  his  mission.  There  is 
scope  in  every  town  for  development  in  this  direction,  and. 
with  few  exceptions,  well-directed  effort  in  this  field  should 
produce  better  financial  results  with  the  higher  priced  unit 
than  is  now  being  obtained  by  pushing  the  cheaper  unit  for 
"  other  uses." 

Owners  of  small  properties  are  kindly  disposed  towards 
the  change,  as  they  now  realise  that  by  this  means  they  can 
overcome  the  annual  tax  of  about  20  per  cent,  upon  the 
revenue  from  the  property  for  re-decorating,  &c.  As  the 
rooms  are  invariably  small  and  of  low  pitch  the  ceilmgs  very 
soon  become  blackened,  the  deterioration  being  proportionately 
greater  than  in  larger  houses.  One  estate  agent,  dealing 
largely  in  weekly  properties,  whose  payments  for  le-decorating 
due  to  gas  discolouration,  &c.,  amounted  to  upwards  of  £2.000 
per  annum,  has  found  the  remedy  in  electric  light,  which  he 
introduces  at  evei-y  possible  opportunity,  to  the  advantage  of 
all  concerned. 

A  couple  of  years  ago  th?  Health  Committee  of  the  Brighton 
Corporation,  in  its  annual  report,  stated  that  the  cost  of  i-e- 
decorating,  &c.,  in  the  artisans"  dwellings  administered  by 
them  was  absorbing  more  than  a  third  of  the  rent,  and  even 
this  amount  was  inadequate  to  keep  pace  with  the  deteriora- 
tion, which  was  larg.^ly  due  to  gas,  and  it  was  found  impt^ssible 
to  keep  the  houses  clean.  Mr.  John  Chiistie,  the  electrical 
engineer  and  manager,  took  the  opportunity  of  advising  the 
use  of  electric  light  as  an  experiment  in  some  of  the  houses,  and 
put  forward  a  scheme  with  an  estimate  of  the  cost.  The  Health 
Committee  decided  to  install  electric  light  in  12  houses  as  an 
experiment,  if  the  tenants  could  be  induced  to  usa  it.  and  also 
directed  that  the  experiment  should  be  made  in  Tillstone- 
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street,  which  consists  of  about  60  houses  and  flats,  rented 
respectively  at  lis.  and  8s.  fid.  per  week.  By  the  time 
the  last  installation  was  completed  thos3  first  connected 
were  in  a  position  to  tell  their  neighbours  "  how  long  a 
shilling  lasts."  It  being  summer  time,  it  was  found  that  a 
.■shilling  lasted  from  three  to  four  weeks,  and  was  only  equal 
to  the  rentals  paid  formeily  for  gas  fittings  alone,  without  the 
•cost  of  gas.  The  applications  then  came  along  without  can- 
vassing, and  the  Health  Committee  .sanctioned  another  dozen, 
;and  later  a  third  dozen,  and  then  the  remaining  houses  as  they 
'became  vacant,  or  as  desired  by  the  tenants.  Both  classes  of 
■slot  gas  consumers  found  that  electricity  was  much  cheaper. 
There  is  no  doubt  that  electricity  at  6d.  per  unit  can  displace 
:gas  at  2s.  lUd.  plus  rentals,  or  3s.  8d.  per  thousand  with  '"  free 
fittings,"  provided  that  a  scheme  is  introduced  for  installing. 
'The  f?ost  of  consumption  is  so  favourable  that  the  consumers 
■will  do  much  to  extend  the  business  among.st  their  neighbours 
and  friends.  ^Vhat  is  really  necessary  is  that  houses  should 
be  wired  during  construction.  The  cost  of  installing  then 
could  be  reduced  by  20  per  cent.  As  the  builders  and  agents 
are  finding  by  experience  that  a  house  lets  better  if  fitted  for 
electric  light,  they  are  quite  alive  to  the  advantages,  and  are 
prepared  for  a  workable  scheme  of  assisted  wiring. 

Since  electrical  conti actors  are  generally  content  to    limit 


Fk!.  1. — ViK.w  OK  HorsKs  in  Tiixstonkstrekt. 

their  activities  to  the  busineso  obtained  from  architects  and 
})uilders,  this  being  in  the  better-class  houses,  as  they  are  built 
or  remoch'lled,  or  concern  tlicinsclvcs  with  a  lucrative  j<»l)bing 
<-.onnection  and  the  ev<'r-in(  leasing  sales  in  lumps  and  arces- 
Hories,  it  is  not  to  be  exjx'cted  that  th«'V  will  In-come  energetic 
in  this  wider  sjjhere. 

Everv  fiieiidlv  conf rmtor  is  a  real  as.set  to  the  undertaking, 
nnd  the  work  tliat  iie  has  and  desires  may  well  Im-  left  in  his 
hands  ;  but  he  should,  in  return,  be  sympathetic  to  any  pro- 
i)osals  advanced  by  the  supply  autliority  to  widen  the  scope  of 
operations,  and  he  should  render  assistance  where  possible. 
For  even  thougli  he  may  not  jiarlieipat^-  in  the  work  its«'lf.  he 
must  share  the  benefits  which  will  en.sue  from  the  cheapening 
of  the  serviw,  due  to  the  wider  use  of  elertricity.  It  should 
niso  be  possible  for  a  working  arrangement  to  be  made  bet\ve«'u 
the  su])plv  autliority  and  tin'  contractor,  if  ho  so  desires,  in 
which  the  latter  could  ])arti(iimte  in  the  work  of  installation. 
The  cost  would  be  met  by  the  Corporation,  who  couKl  n-rover 
this  by  an  additional  charg*'  to  the  c«»n.sniuer,  the  amount  of 
the  charge  being  only  sufficient  to  pay  off  the  coat  of  the 
installation.  aft(>r  which  it  .-should  terminate. 

The  result  of  the  Mrighton  experiment  has  been  a  threefold 
success.  It  has  provided  th(>  tenants  with  a  good  light  in  each 
room,  and  proved  to  be  more  economical  than  gas  ;  it  has 
saved  the  (M)st  of  re-decorating  for  the  Ib'alth  Comtnittee.  and 
nlso  improved  the  health  conditions  :  and  proved  beyond  doubt 
that  this  class  of  work,  given  favourable  conditions,  can  b* 


made  remunerative,  thereby  opening  up  a  vast  field  for  future 
operations. 

When  Mr.  Christie  submitted  his  estimate  he  placed  the 
revenue  at  6d.  to  8d.  par  week  par  house.  It  was  found  that 
during  the  full  year  the  average  worked  out  at  6d.  per  week, 
which  is  most  .satisfactory. 

It  must  not  be  supposed  that  property  of  this  class  warrants 
a  separate  service  for  each  house  ;  neither  is  it  necessary. 
On  the  other  hand,  it  will  not  do  to  follow  the  example  shown 
in  some  catalogues  advocating  systems  of  wiling — namely, 
to  connect  up  a  series  of  houses  to  one  service  by  running  the 
cable  along  the  front  of  the  hou.se,  taking  a  branch  into  each 
through  the  front  wail.  This  was  seen  at  the  outset  to  be  quite 
impracticable  in  Tillstone-street,  as  the  design  of  both  the 
houses  (Fig.  1)  and  the  flats  (Fig.  2)  made  outside  fixing  pro- 
hibitive. It  will  be  seen  that,  apart  from  the  exposure  of  the 
cable,  the  mechanical  strains  and  the  damage  by  abrasion,  to 
which  the  cable  would  be  subjected  in  negotiating  the  pro- 
jections and  recesses  of  windows,  doors,  &c.,  would  not  h^ 
conducive  to  a  long  life.  Even  if  the  houses  were  built  on  a 
uniform  front  line,  and  all  attached  so  as  to  obviate  all  bending 
of  cable,  the  exposure  to  extremes  of  temperature  would  in  a 
comparatively  short  time  cause  the  rubber  insulation  of  the 
cable  to  perish. 


Fig.  2. — View  of  Flats. 

* 

After  a  careful  survey  of  the  houses,  and  a  thorough  scrutiny 
of  the  various  systems  of  sheathed-wiring  in  vogue,  together 
with  much  data  collected  from  various  sources,  it  was  decided 
to  uso  Henley  twin  lead-covered  R/C  cable,  but  without  any 
of  the  joint-box  accessories  and  elaborate  clamping  devices. 
The  introduction  of  these  boxes  for  through  connection  and  Tee- 
junctions  to  switches,  costing  from  Is.  6d.  to  Is.  each,  only  tend 
to  })il<<  on  the  burden  of  costs  ;  they  are  not  by  any  means 
indispensable  in  a  case  of  this  kind,  whereas  they  can  be 
omitted  with  advantage.  The  cable,  as  constructed,  fulfils 
its  purj)o.so  admirably  ;  but  every  time  the  lead  sheathing  is 
stri])])ed  a  weak  point  is  introduced.  This  was  overcomt?  by 
maintaining  the  lead  sheath  intact  on  each  cable  length,  which 
not  only  saved  the  cost  of  boxes,  &e.,  but  also  the  labour  for 
fitting  them,  and  necessitated  bonding  at  fewer  points.  It  will 
be  sten  (Fig,  3)  that  the  houses  are  built  in  blocks,  and  it  was 
hoped  that  one  service  would  suffice  for  each  block  ;  but  owing 
to  objections,  reasonable  and  otherwi.se.  and  hesitation  on  the 
part  of  some  of  the  tenants,  this  could  not  l)e  done  in  every 
case,  although  the  ser\'ice8  now  provided  will  suffice  for  the 
remaining  hous«\s.  as  they  become  va(  ant  or  the  tenants  find  it 
convenient  to  cliange.  In  the  case  of  new  buildings  this  could, 
of  course,  be  obviated. 

At  Tillstone-street  the  house  service  is  run  into  a  position 
as  central  as  possible.  It  is  connei  f  -d  into  the  usual  single- 
pole  iron-clad  fuses,  having  fuses  suMioiently  heavy  to  provide 
a  margin  of  safety  for  the  group  to  be  supplied.     Kach  house 
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is  then  served  throu^fli  a  5-ampore  double-pole  coupled  main 
switch  and  its  own  5-ampeie  single-pole  fuses,  making  each 
independent  of  the  other.  Coupled  in  with  No.  1  supply  on 
the  live  side  is  tho  supply  to  No.  2,  the  lead  of  both  being 
clamped  under  a  tinned  copper  strap,  which  is  bonded  to  a 
connection  sweated  on  to  the  lead  of  the  main  service  cable. 
This  affords  a  most  efficient  earth,  is  easily  accessible,  and  if 
necessary  it  can  be  disconnected  for  testing  purposes.  The 
earthing  of  subsequent  installations  is  effected  by  clamping 
under  tinned  copper' strap,  as  before,  at  every  point  where  two 
or  more  cables  converge.  The  cable  used  for  looping  from 
house  to  house  is  3/20  lead  covered,  and  that  elsewhere  3/22 
lead-covered,  twin  in  both  cases. 

In  all  cases  of  wiring  under  floors  or  in  the  roof  three-plate 
ceiling  roses  are  used.  This  obviated  any  joints,  and  the  lead 
on  each  of  the  three  cables,  the  feed,  loop  and  switch  cables, 
are  clamped  at  each  point,  making  the  earth  bond  continuous 
throughout.  In  the  case  of  surface  wiring  it  was  found  best 
to  use  a  6  in.  switch  block,  which  also  took  a  5-ampere  single- 
pole  fuse  above  the  switch.  This  saved  joints,  and  also  ob- 
viated the  need  for  more  than  one  cable,  which  could  be  parted 
in  passing  through  the  block  and  the  earth  strap  connected 
behind.  Much  cable  can  be  saved,  and  also  future  trouble, 
by  a  careful  planning  of  positions  of  lights  and  switches. 
Advantage  should  be  taken  of  the  small  dimensions  of  the  rooms 
to  save  cable  and  labour.  One  pendant  with  flexible  1  ft.  6  in. 
long  in  the  centre  of  a  10  ft.  square  room  is  satisfactory  for  any 
purpose.  The  best  position  for  switches  is  at  least  6  ft.  from 
the  floor.     In  the  ordinary  way  there  is  no  reason  for  fixing 


Fig.  3. — Plan  of  Services. 

them  so  as  to  be  an  obstruction,  as  they  often  are.  In  this  case 
the  switch  must  be  fitted  sufficiently  high  to  clear  beds  and 
other  large  furniture,  and  also  out  of  the  reach  of  children. 
This  not  only  provides  the  necessary  elbow  room,  but  also 
saves  cable  and  labour.  The  cable  is  easier  to  support,  as  this 
can  be  done,  and  made  almost  invisible,  by  pasting  a  well- 
matched  strip  of  w^all  paper  over  it  from  the  ceiling  to  the 
switch. 

The  method  of  connecting  from  house  to  house  is  also 
important.  For  obvious  reasons  this  can  be  done  better 
inside  than  out.  Usually  the  best  centre  for  distribution  is  a 
point  high  up  in  the  bend  of  the  passage.  The  ceiling  can  be 
pierced  between  the  lathes,  and  a  hole  made  the  exact  size  to 
take  the  cables  side  by  side.  All  making-good  can  be  avoided 
if  care  is  exercised  here,  and  another  substantial  economy 
effected.  A  gimlet  hole,  enlarged  with  the  point  of  a  pad-saw,, 
or  a  pocket  knife,  from  the  lower  side  are  better  tools  for  tliis' 
work  than  hammers  and  cold  chisels,  especially  in  inhabited 
houses. 

The  feed  cable  for  house  No.  2  is  passed  under  the  floor- 
boards through  the  party  wall  down  to  a  similar  position  in 
the  adjacent  passage.  The  same  applies  to  additional  services. 
It  will  be  seen  that  these  will  be  long  and  short  alternatelv. 
In  the  case  of  a  long  service,  the  cable  will  pass  under  the  floor 
above  the  ceiling,  and  through  the  back  bedroom  of  two  houses 
to  same  position  as  before.  These  positions  will  afford  com- 
plete protection  for  the  cables.  The  holes  through  partv  walls 
can  best  be  made  by  piercing  the  mortar  only  beside  a 
"  header  "  brick.  This  will  avoid  all  hammering  and  the 
necessity  for  making  good,  as  with  a  brace  and  a  suitable  drill 


the  wireman  can  make  a  hole  to  fit  the  cable  exactly,  which  U 

only  about  the  size  of  a  pencil. 

In  the  case  of  flats  the  solution  wa.s  the  .same.  They  are 
built  in  pairs  with  adjoining  entrance  doors,  one  each  for  lower 
and  upper  flat.  The  hou.s.;  service  is  takf-n  in  to  a  position  in 
a  ground-floor  flat  under  the  landing  of  the  upp.-r  flat.  The 
feed  for  the  latter  is  then  pas.sed  up  to  a  position  on  the  landing, 
but  it  should  pass  behind  the  .skirting  board  and  be  fixed  close 
to    the    architrave  of    the    door  for  protection.     8u'  •  t 

feeds  are  carried  over,  through  the  roof  and  down  to  th.  .-..,..  ,.4 
in  the  next  upper  flat,  and  then  from  there  down  to  provide 
for  the  lower  flat.  This  arrangement  being  repeated  through- 
out the  whole  block.  xVdvantage  mu.st  be  taken  of  construc- 
tional features  which  will  save  labour,  materials  and  afford 
protection  for  cables. 

The  feed  cable  from  house  to  house  averages  about  6  yds. 
each  in  length,  and  costs  about  3s.  This  ensures  a  good  cable 
of  uniform  quality,  lead  cased  and  earthed.  The  .saving  here 
is  mostly  in  labour,  as  with  the  most  inferior  wood  casing,  or 
objectionable  slip-tube  work,  the  cost  of  labour  for  fixing  is 
ahvays  the  largest  item. 

The  cost  per  point  at  Tillstone-street  was  10s.  6d.,  including 
first  quality  switches,  holders,  ceiling  roses  and  flexible  cable. 
Opal  shades  w^ere  used,  wdth  the  exception  of  two  fancy  shades 
being  allowed  for  each  house.  The  lamps  are  all  drawn-wire 
tungsten. 

This  experiment  afforded  an  admirable  opportunity  for 
deciding  whether  a  scheme  of  high-grade  work  could  be  made 
to  pay  in  this  class  of  house.  The  results  have  proved  so 
favourable,  and  the  benefits  so  numerous,  that  now  it  is  known 
it  is  welcomed  by  tenants  and  owners  alike. 

Another  outstanding  feature  in  this  experiment  is  that  it 
includes  lamp  maintenance.  Here,  again,  it  was  quite  evident, 
in  the  majority  of  the  houses,  that  if  the  tenants  had  to  replace 
lamps,  when  they  failcdit  would  militate  against  the  scheme, 
for  whenever  a  lamp  failed  the  tenant  could  not  afford  to  pur- 
chase a  new  one  at  2s.  8d.,  but  would  ring  the  changes  on  the 
lamps  until  all  were  used  up.  when  they  would  fall  back  again 
upon  oil  lamps,  candles  or  whatever  other  means  of  illumina- 
tion was  most  easily  to  hand.  To  overcome  this  difficulty 
it  was  decided  to  include  lamp  maintenance  as  a  part  of  the 
scheme.  Each  consumer  was  given  to  understand  that  all 
lamps  would  be  replaced  free  of  charge,  providing  that  they 
were  electrical  failures,  and  not  mechanically  broken.  In  the 
latter  case  they  would  have  to  provide  replacements  at  their 
own  cost.  To  prevent  the  lamps  from  being  taken  away  they 
are  all  stamped  ""  the  property  of  the  Corporation."  and  the 
tenants  also  have  to  return  old  lamps  when  the  new  ones  are 
supplied.  This  proved  to  be  quite  successful.  It  was  esti- 
mated and  allowed  for  that  there  would  be  one  lamp  failure 
per  annum  per  house.  Instead  of  which,  there  wero  only  s^n'en 
failures  for  a  complete  year  out  of  a  total  of  27.5  lamps  fix  d  in 
44  houses.  This  result  will  be  welconi'^l  by  all  iuterestod  i  i  the 
extension  of  electricity  supply  into  this  new  field  of  operations. 
In  future  "  free  lamps  ""  and  "  free  wiring  "'  should  go  hand 
in  hand.  This  combination  is  essential  to  the  succes-*  of  the 
scheme,  and  it  effects  a  balance  which  enables  the  scheme  to 
pursue  its  course  soundly.  It  also  ha'^  a  good  effect  upon  the 
consumers  ;  they  realise  that  they  have  a  good  thing  and  do 
their  utmost  to  retain  it.  They  also  know  that  if  they  abuse 
it  the  result  will  be  to  their  own  detriment.  The  drawn-wire 
lamp  as  now  supplied  by  the  best  makei-s.  although  still  at  too 
high  a  price,  is  of  uniform  quality,  life  and  efficiency.  The 
average  life  of  1,000  hours"  use,  which  means  for  bedroom^  and 
similar  places  an  average  life  of  upwards  of  four  years,  will  be 
more  than  realised.  On  this  basis  a  40-watt  lamp  will  con-^ume 
40  units  at  least  during  its  life,  so  that  the  additional  charge 
for  lamp  maintenance  need  not  be  very  high.  If  full  advantage 
be  taken  of  this,  it  will  enable  us  to  lead  wheiv  our  rivals  dare 
not  follow,  as  the  gas  mantle  in  a  gust  of  wind  is  like  a  puff-ball 
reduced  to  powder.  This  is  the  reason  that  gas  mantles  have 
not  been  included  in  most  of  the  maintenance  contracts  for 
outside  shop  lighting,  and  also  the  reason  that  in  many  places 
thev  failed.     A  higli  candle-power  tungsten  lamp  would  givo 
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an  average  life  of  two  years,  whereas  the  life  of  the  mantle  was 
so  uncertain. 

There  is  much  talk,  some  of  it  sincere,  about  the  waste  of 
all  kinds  which  is  common  to-day  and  benefits  no  one.  Surely 
that  due  to  a  cause  which,  if  removed,  will  confer  a  benefit 
upon  the  whole  community  without  any  detrimental  results 
should  be  the  first  to  be  tackled.  The  money,  materials  and 
energy  wasted  in  artisan  dwellings  in  trying  to  perform  an 
impossible  task  is  sufficient  in  itself  to  call  for  immediate  action, 
apart  from  the  great  gain  to  the  nation  that  would  ensue  from 
the  improved  health  conditions  of  the  people.  The  only 
opposition  to  the  introduction  of  electric  light  for  general  use 
as  an  illuminant  comes  from  those  interested  in  the  sale  of  gas 
and  gas  devices.  This  must  be  met  and  beaten  in  the  interests 
of  the  community,  as  by  the  introduction  of  electric  light  a 
housing  reform  will  be  accomplished  which  will  automatically 
overcome  the  great  waste  now  caused  by  lamps  and  naked 
lights,  and  infant  mortality  will  be  reduced,  thereby  preventing 
the  wastage  of  human  life  which  the  nation  can  ill  afford. 

An  assisted  wiring  scheme,  available  only  for  slot-met^r 
users,  in  properties  where  electricity  would  not  otherwise  be 
used,  could  not  .seriously  be  opposed  by  electrical  contractors, 
and  the  Government  should  not  withhold  facilities  from 
municipalities  for  carrying  out  the  work,  or  at  least  financing 
it ;  for  after  spending  large  sums  on  buildings  and  plant  it  is 
only  reasonable  that  the  authorities  should  have  the  neces.sary 
powers  to  create  a  further  outlet  for  the  product  they  are 
empowered  to  supply. 


ANNUAL   REPORT   OF  THE  ELECTRICAL   INSPECTOR 

OF  FACTORIES. 


The  annual  report  of  the  Chief  Inspector  of  Factories  has 
Ijeon  issued,  and  contains  amonu  the  sectional  reports  that  of 
Mr.  G.  .S<.ott  Ram,  H.M.  electrical  inspector  of  factories.  In 
■what  follows  is  given  an  abstract  of  this  report. 

The  nifchanioal  Jiccidcnts  are  fewer  l)y  58  than  in  the  iirevious  yiar, 
a  reduction  of  l.'J  jx-r  cent.  They  are  sucli  a.s  are  liable  to  occur  in 
ongir.eerint;  works.  A  number  were  ilue  to  working;  on  moving  maehin<'ry 
One,  causing;  two  deaths,  was  due  to  the  bursting  (»f  a  steel  lx)ttlc  of 
Cf)mpresKe(l  air  for  starting  a  gas  engine. 

The  MunilH'r  of  electrical  accidents  is  slightly  larger — !•!>  as  against  !)4 
in  the  previous  year,  with  four  fatalities  as  against  three.  I'nder  the 
finst  lieading  of  the  table  some  of  the  accidents  were  due  to  mistakes  on 
the  part  of  the  switchman  ;  others  were  <lue  to  matters  iH-yond  l)is  con- 
trol, cither  to  faulty  switchgoar  or  to  faults  on  the  circuit  at  some 
distant  point.     In  all  casea  the  injuricM  wore  burns.     In  one  the  tank  of 


Table  I, — Accident'*  nl   Klrctrical  Cnirrnlimj  Sfalitnif  nnd  Suh-Mntiuux 

in  1<>14. 
(The  small  figures  relate  to  fatal  accidents  and  are  included  in  tln< 

princi|)al  figuroH.) 


Descripfio'i. 

(I) 

Nonelectrical 

At  (M)gines.  pu:nps  and  generators    

At  lM)ilers  and  steam  plant     

At  coal  handling  plant    

Falls     

Struck  iiy  fidling  IkmIIcs     

Miscellaneous 

Total    

Electrical — 

At  switchlniards  when  engaged  in  ordinary 
routine  work   

Cleaning.  r<>piiiring.  .^-c.  at  "  live  "  .switch- 
boards or  other  "  live  "  conductors 

Cleaning,  rejuiiring  or  other  handling  of  switeh- 
lioards  supposed  to  have  Iven  made  "  dea«i  " 

Adjusting  brushes  and  cleaning  conunutators 
and  tla.shingat  comniutntont     

]M  iscella  neous 

Tot.iP 


Statiiins  for 
pnbli?  supply 

an<l  electric 
railways  and 

traniwavH. 
(2)' 


3(( 

7« 

18" 

97» 

36» 

88> 


SfiO* 


19 

2»« 

2> 

2 
13* 


(ithcr 
stations 

(3) 


IP 
I 
1 

r. 
1 

12 


31> 


6r.> 


2<»' 


34> 


an  oil  switch  bur.st,  and  the  attendant  was  injured  by  the  burning  oil- 
Six  of  the  accidents  occurred  in  the  renewing  of  fuses. 

One-half  of  the  total  accidents  in  electrical  stations  occurred  to  men 
when  working  on  live  conductors — mostly  on  switchboards.  Eight 
occurred  on  e.vtra-high-tension  systems,  and  tlirce  on  high-tension 
systems.  Two  cases  were  fatal.  One  of  these  occurred  in  a  consumer's 
sub-station  to  a  man  dusting  a  switch  (5.000  volts)  in  a  compartment 
with  a  door  normally  kept  locked,  but  which  he  had  himself  opened. 
The  other  case  occurred  to  a  man  working  in  an  underground  sub-station 
making  contact  with  an  inadequately  protected  temporary  cable  (2,-tOO 
volts).  In  most  of  the  high-tension  accidents  the  injured  persons  were 
doing  work  which  was  unauthorised  and  were  themselves  to  blame.  Of 
the  accidents  on  medium-pressure  and  low-pressure  systems,  16  were 
caused  by  making  short-circuits  with  ordinary  spanners,  screwdrivers  or 
pliers.  One  accident  was  due  to  short-circuit  in  attempting  to  remove 
the  tank  on  a  live  oil  switch.  Two  other  fatal  accidents  under  this 
heading  were  reported,  but  they  are  not  included  in  the  table,  as  they 
did  not  occur  on  premi.ses  under  the  Act. 

Under  the  next  heading  the  fatality  occurred  to  an  engineer-in -charge 
taking  hold  of  live  conductors  of  a  high-tension  arc  lighting  switchboard, 
presumably  thinking  they  were  dead.  A  switch  controlling  the  switch- 
board had  a])parently,  contrary  to  the  usual  custom,  been  left  on  inad- 
vertently from  a  previous  shift.  The  victim  was  no  doubt  to  .some  extent 
blameworthy  in  not  ascertaining  for  himself  whether  the  board  was  dead. 

Under  the  miscellaneous  accidents  the  fatal  case  occurred  to  a  man 
who  touched  with  his  head  a  neutral  conductor  of  a  high-tension  alter- 
naior.  Several  alternators  were  running  in  parallel,  the  neutral  ]X)ints 
of  one  Ix-ing  definitely  connected  to  earth.  It  had  previou.sly  been 
assumed  that  the  neutral  points  of  the  other  machines  would  have  been 
very  nearly  at  earth  potential.  In  this  case  it  proved  that  there  was 
500  volts  pressure  to  earth.  The  machines  were  of  different  types,  and 
the  one  in  question  was  of  lower  voltage  than  the  others  and  connected 
through  a  step-up  auto-transformer. 

Table  II. — Electrical  Accidents  in  Factories  other  than  Electrical  Stations 

in  1914. 

(The  small  figures  relate  to  fatal  accidents  and  are  included  in  the 

principal  figures.) 

.     .         .  fswitches 38 

Arcmgof|j^^^^  ^ 

Shock  or  burns  when  replacing  fuse  wires 22 

Portable  a])j)aratus,  connectors  and  flexible  wires    65- 

Un protected  conductors,  switches,  terminals,  fuses,  &c 36'* 

Working  on  live  electrical  apparatus /skilled  {>ersons    42* 

or  conductors  ^unskilled  persons   ...  46- 

Mi.scellaneous  accidents  in  electrical   manufacturing  and 

repair  works,  mostly  in  testing  operations     55' 

A<1  justing  brushes  and  cleaning  commutators  and  flashing 

at  commutators    6 

Miscellaneous    31'* 

Total  350«* 

The  electrical  accidents  in  factories  are  fewer  by  68,  or  16  ])er  cent., 
than  in  the  |>revious  year,  the  numlKT  of  fatalities  (16)  being  one  less. 
The  accidents  in  renewing  fuses  afford  examples  of  the  dangers  of  different 
ty|)es  of  fuses  to  which  I  have  drawn  attention  in  former  rejxtrts.  Most 
of  the  injuries  are  burns  from  short-circuit,  but  some  from  shock.  In 
some  cases  short-circuits  were  ma<le  by  getting  the  fuse  wire  or  pliers 
or  other  tool  acro.ss  the  terminals  of  both  poles  or  Ix^tween  one  pole  and 
the  metal  ca.s<'.  In  some  instances  the  fuses  had  lx>en  jirotected  by  a 
switch,  but  this.  I)eing  at  a  distance,  was  not  used.  In  other  ca.ses  where 
there  was  a  switch  at  the  fuses  it  was  connected  on  the  wrong  side,  so  that 
the  fus<'  terminals  were  live  whether  the  switch  was  "on*"  or  "off," 
Several  occ\irred  with  fuses  in  jKircelain  carriers  having  the  fuse  wire 
in  a  groove  in  the  front  of  the  jKircelain. 

Of  the  accidents  in  the  use  of  portable  ajiparatus.  2(>  occurred  in 
hantlling  the  flexible  conductors.  One  case,  having  fatal  results.  occurre<l 
to  a  man  when  working  on  the  wet  floor  of  a  dry  dock.  He  was  engaged 
in  scra])inii  a  ship's  l>ottom.  and  is  sup|>osed  to  have  trodden  on  the 
tlexil)le  cabh-  of  a  |Hirtal)|e  lamp  cluster,  a  nail  in  his  Ixwtt  piercing  the 
insulation  ii(  the  cable.  In  many  works  there  is  no  ]iroj>er  examination 
of  the  flexible  (imductors,  which  remain  in  »ise  after  Ix-ing  Iwdly  damagi^l 
and  worn  out.  In  st>m<'  ca.ses  the  metallic  armouring  of  the  flexible  wires 
had  broken  nn<l  pierced  the  insulation.  Metallic  armouring,  esfx-cially 
m  the  form  of  a  wire  helix,  is  not  a  desirable  form  of  pnitection.  The 
earth  connection  is  liable  to  Ixcome  disconnecte<l.  and  through  rough 
usage  and  etmstant  l»ending  the  wire  is  apt  to  break  an<l  jiierco  the 
insulati<Mi.  .ind  iM-coniing  live  is  very  dangerous.  Other  forms  of  pro- 
tection, such  as  rubln-r  or  hard  cord  braiding,  are  generally  preferable. 
Twenty  if  the  accidentj»  occurred  in  connecting  the  flexible  wires  to  the 
circiiit.  In  ni<ist  of  these  cases  the  use  of  safety  tyjx*  hand  shield  plugs 
would  have  pn'vented  the  accidents.  The  short-circuits  which  occur  in 
this  way  are  often  very  heavy,  lending  to  very  severe  burns,  by  reason 
of  the  circuit  Nmuk  too  heavilv  fuse<l.  In  one  case  it  was  found  that  the 
circuit  for  a  hand  lamp  was  fu.sed  for  lid  ani)x>res.  Three  cases  of  shock 
orcurrod  from  unearthed  jxirtable  drills.  Some  cases  of  shock  from 
hnn<l  lamps  also  occurred.  It  is  noteworthy  that  safety  typo  cargo 
fittings  have  lx>en  devised  and  are  now  on  the  market. 

Under  the  next  hea<ling.  "  Unj>rotected  <  onductors."  there  wrrp  seven 
f:il.i|itie«.  of  which  six  were  due  to  contai  t  trith  overhead  wires.  The 
wires,  altlmugh  out  of  reach  from  the  gn^uml,  were  so  pl«ee<i  that  work- 

*  One  fatality,  fall  follow  mif  shock. 
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men  in  the  course  of  their  duties  might  have  at  some  time  to  get  into 
close  proximity  to  them.  The  braiding  of  wires  without  any  insulating 
covering  is  quite  useless,  and  may  lead  persons  erroneously  to  suppose 
that  they  are  insulated  and  safe  to  touch.  Of  the  non-fatal  accidents, 
nine  were  in  connection  with  electric  cranes.  Five  were  by  men  touching 
the  bare  trolly  wires  when  getting  in  or  out  of  the  cage.  Four  were  due 
to  unprotected  conductors  in  the  cage. 

Under  the  next  heading,  "  Skilled  Persons  Working  on  Live  Conduc- 
tors," the  fatality  occurred  on  a  440-volt  three-phase  system.  Altera- 
tions had  to  be  made  to  a  motor  circuit,  and  the  electrician  cut  into  a 
live  wire  with  a  pair  of  pliers.  It  was  found  that  the  fuses  protecting 
the  circuit  had  been  removed  from  two  of  the  wires,  but  not  from  the 
third.  The  accidents  under  this  heading  might  for  the  most  part  have 
been  avoided  if  the  work  had  been  done  at  night,  when  the  works  were 
shut  down.  Several  occurred  at  switchboards  when  tightening  nuts  with 
ordinary  uninsulated  spanners. 

The  corresponding  accidents  to  unskilled  persons  are  less  excusable. 
In  many  works  no  technically  qualified  person  is  employed,  and  unskilled 
workmen  are  consequently  permitted  to  attempt  repairs  or  alterations 
at  great  risk  to  themselves.  The  two  fatalities  occurred  on  travelling 
cranes.  In  both  cases  the  system  was  440  volts  three  phase.  Of  the 
non-fatal  accidents,  the  victims  were  described  as  labourers  (13),  fitters 
(9),  bricksetters,  oilers,  &c.  They  were  mostly  attempting  to  do  some 
work  on  the  electrical  apparatus  for  which  they  were  quite  incompetent. 

That  the  testing  of  electrical  apparatus  in  electrical  manufacturing 
works  is  largely  carried  on  by  apprentices  and  pupils  is  again  indicated 
by  the  ages  of  the  persons  meeting  with  accidents.  The  fatal  accident 
occurred,  however,  to  an  experienced  electrician,  who  touched  wires  at 
2,000  volts,  apparently  under  the  impression  that  they  were  dead. 
Artificial  respiration  was  carried  on  for  two  hours  without  success.  In 
another  case  a  man  touched  some  testing  leads  at  12,000  volts  pressure. 
He  was  rendered  unconscious,  but  was  brought  round  by  artificial 
respiration.  In  the  other  cases  the  injuries  were  mostly  burns  from 
short-circuits.  The  testing  departments  of  electrical  manufacturing 
works  are  often  carried  on  in  a  very  unsatisfactory  manner.  There  is 
unnecessary  exposure  of  live  conductors  where  they  are  liable  to  be 
accidentally  touched.  Any  old  connecting  cables  with  damaged  insula- 
tion are  considered  good  enough.  Even  in  high-pressure  testing  un- 
necessary risks  are  run. 

Amongst  the  miscellaneous  accidents  there  were  three  fatalities.  One 
•occurred  to  an  electrician  in  a  large  iron  works  in  switching  on  a  lighting 
circuit  transformer,  arranged  across  one  phase  of  a  460-volt  three-phase 
system,  at  a  totallj'-enclosed  ironclad  switch,  the  case  of  which  was  not 
■earthed.  The  switch  was  of  a  well-known  type,  having  fuses  in  the  same 
box  so  arranged  that  when  the  switch  is  in  the  "  off  "  position  the  fuses 
are  withdrawn  from  the  contacts,  and  by  opening  the  cover  they  can  be 
renewed  in  safety.  The  apparatus  was  intended  by  the  makers  for  use 
with  cartridge  type  fuses.  As  so  often  happens,  however,  the  cartridge 
fuses  had  been  replaced  by  wires.  At  the  inquest  it  was  urged  that  the 
apparatus  was  advertised  as  being  '"  fool-proof."  It  is  evident  that  this 
description  requires  some  qualification.  In  the  second  fatal  case  the 
man  received  a  shock  from  a  200-volt  two-phase  motor,  the  frame  of 
which  was  live  and  not  earthed.  He  was  about  to  start  up  the  motor, 
and  had  turned  on  the  main  switch  but  not  the  starting  switch.  He  was 
■engaged  in  shifting  the  belt  on  to  a  loose  pulley,  and  his  hand  was  trapped 
between  the  pulley  and  the  belt.  A  man  who  went  to  his  rescue  also 
Teceived  a  shock.  The  third  fatality  occurred  to  a  boy,  who  climbed  up 
•on  to  a  roof  and  took  hold  of  two  wires  of  a  440-volt  three-phase  system. 
Amongst  the  non-fatal  accidents  two  were  due  to  stay  wires  of  poles 
becoming  live. 

Amongst  the  electric  shock  accidents  there  were  several  cases  where 
the  victim  was  brought  round  by  means  of  artificial  respiration.  On 
the  other  hand,  in  several  of  the  cases  which  ended  fatally  no  adequate 
measures  were  taken  to  attempt  to  restore  animation.  In  my  report 
two  years  ago  I  drew  attention  to  a  letter  by  Dr.  R.  Morton  which 
appeared  in  the  ""  Lancet  "  and  other  papers,  pointing  out  that  death 
from  electric  shock  is  in  general  at  first  only  apparent,  and  that  by  means 
of  artificial  respiration  promptly  and  carefully  carried  out  patients  may 
often  be  revived,  even  as  long  as  two  hours  from  the  time  of  the  accident. 
In  general,  however,  the  medical  profession  appears  to  be  somewhat 

Table  III. — Showing  Voltage  and  System  in  Fatal  Cases. 


No.  of  fatalities. 

Voltage 

of 
system. 

Voltage  of  circuit 

or  probable 
voltage  of  shock. 

System. 

1* 

6,600 

5,000 

2,000 

2,400 

2,000 

500 

460 

440 

440 

400 

400 

240 

200 

500 

2,900 

1,150 

2,400 

2,000 

290 

265 

440 

250 

400 

230 

140 

200 

Three-phase. 

*■   

One-phase 

Three-phase. 

7t 

It 

Two-phase. 

*  Shock  from  neutral  conductor, 
due  to  shock. 


t  One  fall  due  to  shock.     J  One  fall 


ignorant  on  this  matter,  with  the  result  that  in  many  caaes  adeqaat« 
efforts  at  resuscitation  are  not  carri<-d  out. 

It  will  be  noticed  that  all  the  fatalities  were  duo  to  shock  from  alter- 
nating current ;  18  were  due  directly  to  shock  and  two  to  fall  foUowin? 
shock.  15  were  from  pressures  of  440  volts  or  less.  Most  of  the  shockH 
being  to  earth  from  touching  one  conductor  only  of  the  Rvsteio,  the 
voltage  received  by  the  victim  was  l(«s  than  the  voltage  Vjetween  phaues. 

In  my  visits  during  the  year  I  again  found  numerous  examples  of 
dangerous  switchgear  and  other  apparatus  contravening  the  require- 
ments of  the  Regulations.  In  high-pres.sure  and  e.xtra-hiKh-prewrare 
stations  switchboards  without  any  protection  of  conduct-  '   n  ea«y 

reacli  of  persons  in  the  passage-way  were  noted.     In  one  .f  were 

bare  conductors  at  10,000  volts  along  one  wall  with  a  gangway  aVx^ut 
3  ft.  wide  ;  a  .single  iron  rail  12  in.  out  was  ail  the  protection.  At  the  far 
end  there  were  isolating  switches  requiring  to  be  operated  at  intervals 
of  a  few  days,  necessitating  the  use  of  the  passage  while  the  conductors 
were  live.  In  another  case,  although  the  passage  wa.s  wider,  there  wan 
not  even  a  hand  rail.  The  excuse  sometimes  offered  is  that  only  autho- 
rised persons  are  allowed  in  the  passage-ways.  In  one  case  such  a 
passage-way  was  also  used  as  a  store  room.  Sometimes,  where  "bus  bans 
and  isolating  switches  are  placed  out  of  reach  from  the  floor,  lamps  for 
lighting  the  passage-ways  are  placed  close  to  them,  so  that  when  a  lamp 
fails  and  requires  renewing  the  attendant  will  have  to  get  up  dangerouslj- 
close  to  the  live  conductors.  In  some  ca.ses  where  the  protection  was 
adequate  as  regards  ordinary  routine  operations  and  inspection,  and 
where  duplicate  'bus  bars  were  provided,  the  arrangement  was  such  that 
when  cleaning  or  other  work  should  have  to  be  done  the  advantage  of 
the  duplicate  bars  was  lost.  Thus  the  generator  and  feeder  cells  were 
aiTanged  for  connecting  to  either  set  of  'bus  bars  by  selector  switches. 
Both  sets  of  selector  switches  were,  however,  in  the  same  compartment, 
and  the  two  sets  of  "bus  bars  were  not  separated,  so  that  when  it  should 
become  necessary  to  clean  the  insulators  of  the  isolating  switches  or 
'bus  bars  or  otherwise  work  upon  them,  it  would  be  necessary  to  shut 
down  on  both  sets,  and  therefore  to  stop  the  supply.  This  point  has  been 
overlooked  in  a  number  of  public  supply  stations  from  which  the  supply 
is  supposed  to  be  continuous.  In  some  cases  a  still  more  obvious  mistake 
has  been  made  in  putting  the  isolating  switches  in  the  same  compart- 
ment with  the  oil  switches,  so  that  unless  special  screens  are  provided 
for  covering  up  the  live  side  of  the  isolating  switches,  which  is  not  always 
practicable,  an  oil  switch  cannot  be  overhauled  without  shutting  down 
the  whole  switchboard. 

Further  examples  of  medium -pressure  three-phase  switchboards, 
mostly  with  oil  switches,  were  found  on  works  where  the  supply  has  to 
be  maintained  continuously,  including  night  time  and  Sundays,  and 
where  no  provision  was  made  for  isolating  the  oil  switches  or  other  parts 
when  any  work  should  become  necessary.  In  a  works  using  large  electric 
welders  the  primary  switchboards,  440  volts  alternating,  having  bare 
switches,  fuses,  &c.,  were  placed  behind  the  welders,  where  they  could 
only  be  reached  by  standing  on  the  welding  machines,  and  where  the 
metal  hoops  being  handled  would  be  liable  to  be  accidentally  brought  into 
contact  with  them.  At  a  large  new  dock  the  cranes  had  bare  switch- 
boards in  the  confined  space  of  the  driving  cabins.  The  connector  plugs 
for  the  main  cables  to  the  cranes  were  not  protected  by  switches,  and 
were  so  designed  as  to  be  liable  to  short-circuit  on  plugging  in.  The 
most  common  faults  in  works  concern  the  distribution  fuse  boards. 
Fuse  holders  which  cannot  be  handled  without  risk  of  touching  live  metal 
and  in  which  the  fuse  wires  are  unprotected  are  still  supplied  for  new 
installations. 


THE  THERMOPHONE. 


We  understand  that  the  British  Post  Office  are  investigating 
Mr.  De  Lange's  thermophone.  and  have  ordered  a  dozen  te'ephones 
for  their  research  department  so  that  life  tests  may  be  made. 

Among  the  jwints  that  at  once  arise  in  connection  with  this  instru- 
ment are  the  possibility  of  fusion  of  the  wire  and  tlie  question  whether 
the  instrument  is  fragile.  In  regard  to  the  fii-st  point.  Mr.  James 
Swinburne  has  reported  that,  after  testing  some  of  the  telephones 
for  speaking,  the  current  was  then  increased  to  the  fusing  point. 
One  telephone  required  an  increase  of  115  per  cent.,  another  67  per 
cent.,  and  a  third  70  per  cent,  to  cause  fusion.  As  the  resistance 
of  the  wire  rises  on  heating,  this  means  a  very  large  margin  of  power, 
and  shows  that  on  circuits  of  small  resistance  tie  instruments  largely 
protect  themselves,  taking  something  in  the  neighbourhood  of  four 
to  eight  times  the  speaking  electric  power  to  cause  fusion.  With 
regard  to  the  question  of  fragility.  Mr.  \V.  Llewellyn  Preece  has 
tested  one  of  the  telephones  by  dropping  it  down  a  flight  of  stair^. 
After  this  treatment  it  was  as  serviceable  as  liefore.  so  that  it  cannot  in 
anyway  be  considered  as  delicate.  Mr.  Preece  pointsout  that,  although 
the  telephone  is  not  yet  suitable  for  distance  telephony,  the  instru- 
ment is  a  distinct  improvement  on  the  magnetic  telephone  whei^e  the 
distances  are  short,  as  in  houses,  ships  or  aeroplanes,  owing  to  the 
greater  clearness  of  the  speech,  excellent  articulation  and  an  ample 
volume  of  sound. 

Mr.  De  Lange  has  now  produced  small  portable  sets  for  the  use 
of  deaf  people,  and  last  Friday  he  gave  a  demonstration  of  the  uses 
of  the  thermophone  for  such  purposes  before  the  Council  of  the 
Otological  Section  of  the  Royal  Society  of  Medicine. 
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SPECIAL  JIOTICE. 

In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,  but  not  later  than  WEDNES- 
DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  Official  Announcements,  Auctions  and  "  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


THE  LIGHTING  OF  ARTISANS'  DWELLINGS. 

There  is  a  very  large  class  of  house  propeity  which  so 
far  has  not  received  the  benefits  of  electric  lighting,  although 
s9mo  successiul  attempts  have  been  made  to  enter  this 
field.  We  refer  to  artisans'  dwellings  and  the  smaller  class 
of  house  in  which  the  individual  load  is  very  small.  It  is 
•  luite  clear  that  the  tenant  in  such  cases  will  not  spend 
money  in  wiring  his  house,  and  it  is  equally  clear  that  the 
landlord  will  not  invest  monev  in  this  direction.  On  the 
other  hand,  the  load  obtainable  from  this  class  of  property 
is  (]uite  as  va'.uable  as  any  other  lighting  load,  provided 
that  the  money  spent  in  services,  meters,  meter  reading, 
&c.,  are  not  so  great  as  to  leave  little  or  no  profit. 
Valuable  work  in  this  direction,  to  which  we  have  referred 
at  times,  is  being  carried  out  bv  the  Fixed  l^ice  Light  Co. 
in  London  and  at  Wimbledon.  Attempts  have  also  been 
made  by  various  undertakings  to  provide  Iiee  wiring,  and 
the  opinion  has  been  expressed  more  than  once  that  there 
is  such  a  thing  as  a  ""  tree  wiring  fallacv."  It  must  be 
remembered,  however,  that  condiiit)ns  have  changed 
within  the  la.st  few  years.  In  tiie  days  when  we  had  to 
rely  upon  carbon  lamj)s,  and  then  had  to  make  an  additional 
charge  per  unit  to  cover  the  cost  ot  wiring,  this  turned  the 
electric  light  into  a  veritable  luxuiv.  Novk.  however,  the 
metal  fi'aiuent  lamp  has  changed  the  position  of  afTairs.  The 
anunuit  of  eneigy  used  is  so  much  less  that  a  .substantial 
additional  charge  can  be  made,  and  even  so  the  cost  of 
<'lectric  lighting  will  not  compare  unTavourably  with  the 
cost  of  gas  liijhting.  Never. heles.  it  is  essential  that  the 
first  cost  slumld  be  kept  as  low  as  possible,  not  merely 
iti  the  hou.so  wiring,  but  in  the  services. 

No  doubt  the  problem  of  supplying  this  class  of  propeity 
is  complicated  by  the  necessity  of  weekly  payments,  for 
<|uartorly  payments  become  impraciicable.  This  tact 
a.'ionls  a  very  good  argiunent  in  favour  of  the  juepayment 
meter,  as  visits  of  the  meter  reader  are  then  reduced  to  a 
mininiuiu.  On  the  other  hand,  there  is  a  good  deal  to  be 
,>*aid  in  favour  of  the  contract  system,  which  is  adopted  so 
much  abroad,  and  which  has  also  fouTvi  a  place  in  .some 
.-schemes  t«»  whu  h  u.-  have  refern'd.     Tlf  ■  ■><t  <>f  ;<  vlnHing-in- 


THE  ELECTRICIAN,  DECEMBER  3,  1915. 


319 


the-slot  meter  is  about  35  to  40  per  cent,  of  the  total  cost  of 
an  installation  such  as  we  are  considering,  and  the  elimina- 
tion of  this  item  is  a  compensation  for  a  little  uncertainty  as 
to  the  amount  consumed.  In  the  better  class  of  artisan 
consumers  it  should  be  practicable  to  collect  monthly,  in- 
stead of  weekly,  payments  in  advance. 

On  another  page  we  publish  an  article  by  Mr.  J.  Clear y 
describing  what  is  being  done  in  this  direction  at  Brighton. 
In  dealing  with  any  class  of  property  the  most  satisfactory 
course  is,  no  doubt,  to  have  the  houses  wired  during  con- 
struction, as  there  is  material  saving  by  so  doing.  Unfor- 
tunately, this  is  seldom  done.  The  houses  must  be  wired 
in  their  finished  condition,  and  the  cost  must  be  reduced 
as  far  as  possible  by  wiring  on  certrain  methods  which  are 
essentially  simple.  In  some  schemes  the  service  cable  has 
been  run  along  the  front  of  a  block  of  houses,  but  at  Brighton 
the  special  construction  of  the  houses  did  not  allow  this 
simple  course  to  be  followed.  In  this  case  lead-covered 
cable  has  been  adopted,  and  the  houses  are  looped  together, 
the  work  being  carried  out  inside  the  houses.  Similarly, 
twin  lead-covered  wire  is  used  in  the  internal  wiring,  and 
thus  the  cost  per  point  comes  out  at  the  low  price  of  about 
10s.  6d.,  including  first  quality  switches,  holders,  ceiling 
roses  and  flexibles. 

In  work  of  this  character  it  is  desirable  that  free  lamps 
should  form  part  of  the  scheme,  otherwise  there  is  a  tendency 
for  the  tenant  to  turn  to  some  other  illuminant  when  the 
cost  of  renewing  lamps  has  to  be  faced.  It  is  found  that 
drawn- wire  tungsten  lamps  have  an  average  life  of  1,000 
hours'  use.  The  price  per  unit  is  6d.,  which  includes  free 
lamps,  free  slot  meter  and  "  free  installation."  The  average 
receipts  per  week  are  about  6d.  per  house,  and  the  result  is 
found  to  be  financially  satisfactory.  Lights  are  fixed  in 
every  room  and  in  the  hall,  there  being  six  points  in  the 
flats  and  seven  points  in  the  houses.  Our  readers  will  find 
many  other  interesting  details  in  Mr.  Cleary's  article. 

In  some  undertakings  (more  particularly  those  having  a 
large  power  load)  it  may  be  thought  that  this  class  of  load 
is  not  worth  much  consideration.  With  this  point  of  view 
we  cannot  agree.  Apart  from  the  idea  that  all  classes  of 
the  community  have  the  right  to  be  considered  by  the 
Committee  that  is  responsible  for  a  municipal  undertaking, 
the  fact  remains  that  the  small  consumer  plays  a  most 
important  part  in  the  prosperity  of  the  large  London  gas 
companies,  and  there  is  no  reason  why  he  should  not  be 
important  electrically.  Now  is  the  time  for  making  plans 
for  the  future,  though  the  execution  of  such  plans  may, 
perforce,  be  deferred  for  a  time.  We,  therefore,  feel  that  a 
greater  effort  should  be  made  to  cater  for  this  class  of 
consumer,  and  we  hope  that  other  undertakings  will  follow 
the  example  of  Brighton,  and  will  look  into  the  subject 
seriously.  

REVIEWS. 

[Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Offices,  cost 
free,  on  receipt  of  published  price,  adding  3d.  for  book?  published  under  2s  Add 
10  per  cent,  for  abroad  or  for  foreign  books.] 


Modern  Boiler  Room  Practice  and  Smoke  Abatement.  By 
Jas.  T.  Hodgson.  (London :  "  Railway  Engineer.")  Pp.  xv. 
-f  321.     3s.  6d.  net. 

All  grades  of  coal  have  shown  a  marked  advance  in  price 
during  the  last  few  months,  and  there  is  no  reason  to  expect 
that  there  will  be  any  great  fall  from  current  prices  for  a  con- 
siderable period.  A.s  a  natural  consequence,  every  power 
engineer  will  seek  the  best  means  of  utilising  the  potential  heat 
energy  of  the  fuel,  which  is  another  way  of  stating  that  the 
most  suitable  kind  of  coal  for  this  particular  type  of  boiler 
should  be  purchased  ;    and  also  that  the  management  of  the 


grate  should  be  more  scientific.  In  other  words,  both  manager 
and  stoker  are  each  required  to  perform  his  part.  Of  late, 
many  books  relating  to  boilers  have  Ymh-h  publi-shed.  nearlv  all 
of  which  deal  with  the  selection  of  the  right  grade  of  fuel,  and  th#? 
testing  of  the  .^ame  ;  the  design  of  the  many  different  tv-pes  of 
boilers  met  with  in  practice,  and  givinjr  the  pffieifM'  '     *'  it 

each  can  be  relied  upon  to  show  under  certain  co; -. 

Very  few  books,  however,  have  been  given  to  the  public  which 
aim  directly  at  helping  the  manager  and  the  .stoker  to  get  the 
best  out  of  the  boilers  which  they  already  have. 

The  volumie  imder  consideration  sets  out  to  do  this,  and 
contains  within  its  313  pages  some  excellent  information  on 
modern  boiler  room  practice.  At  the  beginning  Is  a  very  clear 
synopsis  of  the  contents  of  the  book,  in  which  the  chief  par- 
ticulars of  each  chapter  are  lucidly  set  forth.  For  the  purpose 
of  review  this  synopsis  can  be  reduced  to  Chapter  I.  :  Intro- 
duction. 11.  :  Coal  and  Its  Combu.stion.  III. :  Natural 
and  Mechanical  Draught,  Production,  Control  and  Measure- 
ment. IV.  :  Hand-firing  and  Smoke.  V.  :  Mechanical 
Stokers.  VI.  :  Coal  and  Ash  Conveyors.  VII.  :  Flue  Gas 
Analysis  and  Recorders.  VIII.  and  IX.  :  Construction  of 
Boilers,  Mountings  and  Accessories.  X.  :  Feed-water  Im- 
purities and  Softening.  XI.  :  Feed-water  Heaters,  <foc.  • 
Xll.  :  Feed-water  Pipes,  Pumps  and  Injectors.  XIII.  : 
Properties  of  Steam.  XIV.  :  Superheaters.  XV.  :  Steam 
Pipes  and  Traps.  XVI.  :  Supervision  and  Testing  of  Plant. 
XVII.  :  Engineering  Data.  XVIII.  :  Instructions  to  Atten- 
dants. XIX.:  Questions  and  Answers  on  the  Maintenance  of 
the  Boiler  House  Plant.  XX. :  Questions  and  Answers  on  Coal, 
its  Combustion,  and  the  Prevention  and  Abatement  of  Smke. 

In  normal  times  the  cost  of  the  fuel  for  a  Lancashire  boiler, 
together  with  the  interest  on  and  depreciation  of  same,  is,  say, 
£600  per  annum.  Now,  the  labour  charges  of  attendant  part 
time  bears  a  small  proportion  to  this  £600  ;  hence,  any  extra 
economy  of  fuel  will  soon  pay  for  extra  wages  given  to  better 
quahfied  men.  Surely  there  ought  to  be  some  means  of  tech- 
nically distinguishing  between  good  and  bad  stokers  other  than 
by  individual  trial  by  each  separate  employer.  Could  not 
some  steam  users'  association  hold  a  practical  and  written 
examination,  giving  to  the  successful  competitor  a  certificate, 
and  those  who  hold  such  a  certificate  might  reasonably  ask  for 
3s.  6d.  a  week  more  than  those  who  fail  to  obtain  the  same. 
The  man  who  is  keen  to  save  his  employer  expense  would  then 
be  remunerated.  Such  men  would  find  much  to  help  them  in 
this  book.  The  questions  and  answers  given  in  Chapters  XIX. 
and  XX.  give  just  the  type  of  examination  needed  ;  in  fact, 
every  really  good  boiler  attendant  should  be  able  to  appreciate 
their  value. 

Pages  288  to  293  are  unnecessary  to  the  book,  and  some 
descriptions  of  apparatus,  such  as  coal  calorimeters  and  water 
recorders,  could  be  better  obtained  from  a  book  on  boiler 
testing.  The  deletion  of  this  part  would  leave  the  book 
smaller,  but  more  handy  and  compact.  As  it  stands,  it  is  one 
to  recommend  to  young  engineers  and  others  whose  sphere  of 
work  is  entirely  in  or  about  a  boiler  house.  A.  J.  M. 

A  Laboratory  Course  in  Electrochemistry.    By  OLn-KR  P.  Watts, 

Ph.D.     (London:  HUiPiiblisluug  Co.)     Pp.150.     43.  2*.!.  net. 

The  object  and  scope  of  this  little  book  are  indicated  by  the 
author's  statement  in  the  introduction — ^namely,  that  '*  The 
experiments  in  this  manual  have  been  chosen  to  illustrate  the 
general  principles  which  imderlie  the  more  uuportant  applica- 
tions of  electrocLer.:istry." 

The  book  is  divided  into  133  experiments,  embracing  the 
following  topics  :  Specific  resistance,  polarisation,  Faraday's 
law  and  coulombmeters,  single  potentials  and  E.M.F.,  dis- 
charge potentials,  over  voltage,  passivity,  corrosion  of  metals, 
electrolytic  separation  of  metals,  electrolytic  analysis,  electro- 
plating,'electrolytic  oxidation  and  reduction,  other  electrolytic 
preparations. 

In  the  case  of  each  experiment,  the  method  of  carrying  it  out 
and  the  questions  to  be  answered  are  indicated,  but  the  results 
are  not  given.  This  is  a  good  teaching  method.  In  some  cases 
references  to  larger  works  or  to  scientific  Papers  are  given.  The 
latter  are   mostly   taken  from    the    *  Transactions '    of    the 
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American    Electrochemical    Society    and    various    American 
technological  journals. 

A  very  large  amount  of  space     namely,  about  one-third  of 
the  whole  book — is  devoted  to  electro-plating. 

As  the  author  states  in  the  preface,  the  book  is  a  laboratory 
manual,  designed  primarily  for  use  in  his  cla.sses  on  applied 
electrochemistry  in  the  University  of  Wisconsin.  Xo  doubt, 
when  supplemented  by  Dr.  Watts'  lectures  and  personal 
instruction,  the  practical  work  indicated  in  this  manual  forms 
a  very  good  course.  Taken  by  itself,  however,  the  book  gives 
one  the  impression  of  being  rather  sketchy  and  superficial.  In 
some  portions — e.g.,  in  the  part  dealing  with  electro-plating  - 
the  author  tries  to  give  too  much  '"  technical  information." 
Here  one  would  like  to  have  seen  a  much  greater  insi.stcnce  on 
scientific  method  and  less  recipes.  A  thorough-going  study  of 
the  electro-deposition  of,  say,  copper  and  zinc,  might  very 
usefully  have  replaced  a  great  deal  of  the  recipe-mongering. 

There  is  a  curious  omission  in  the  book.  Although  the 
author  devotes  a  considerable  amount  of  space  to  methods  for 
determining  E.M.F.s,  electrode  discharge-potentials.  &c..  there 
is  no  menti<m  of.  and  no  exercises  for  determining,  the  energy 
expenditure  or  the  energy  efficiency  of  an  electrolytic  proces.s. 
And  \et  that  is  the  very  first  question  the  engineer  asks  the 
•chemist !  F.  G.  Donnax. 


SOME  DIFFICULTIES  OF  DESIGN  OF  fflGH-SPEED 
GENERATORS. 


Thi  following  is  a  leport  of  the  discussion  at  the  meeting  of 
the  Institution  of  Electrical  Engineers  on  Thursday,  Nov.  25, 
on  Prof.  A.  B.  Fiald's  Paper  on  the  above  subject.     An  ab.stract 

of  the  Paper  appealed  in  our  last  issue. 

I'rof.  SiLVAM  s  P.  Thompson  said  he  would  like  to  examine  machinoR 
such  as  the  author  dcscrilx-d.    One  was  not  accustomed  to  deal  every  day 
with  core  discs  without  a  hole  in  the  middle  and  of  a  thickness  of  2\  in., 
and  when  they  were  locked  together  so  as  to  form  a  quasi-solid  Ixjdy  (;ne 
wondered  whether  the  solidity  was  as  real  as  it  looked.     In  the  I'afxT  they 
were  informed  that   "  the  rotr)r  Inxly  as  constructed  consists  of,  first, 
small  cross-sections  (Ix)lts)  under  compression,'"  and  "  as  long  as  these 
conditions  su})sist  the  stiffness  is  the  same  as  that  of  a  solid  mass  having 
no  j)artition  planes,  and  it  is  unaffected  by  the  stress  distribution."'      He 
was  not  going  to  challenge  the  statement  ;    he  would  take  it  that  Prof. 
Field  was  convinced  that  it  was  so,  but  he  would  like  to  know  whether  it 
was  a  ])ioiis  o|>inion  or  a  statement  of  the  result  of  actual  t«'sts.      Was  it 
founded  on  good  e.\|K'rience  of  a  theoretical  character  and  applifnl  t<»  that 
particidar  case,  or  was  it  an  actual  test  fact  ?      He  confessed  to  some  kind 
of  doubt  as  to  l)olts  that  had  to  press  together  so  many  joints  along  their 
length.     It  was  also  stated  :    *'  Tho  bolts  are  to  he  finally  tightened  up 
after  tho  slotting  and  the  heads  of  the  nuts  cut  off."'      He  thought  there 
might  1m'  some  joss  in  doing  that,  when  one  considered  the  extraordinary 
tensions  the   bolts   were  e.\|M>sed   to.      When   a  nickel   ste«-l   rod   4  in.   in 
diameter  was  used,  and  was  screwed  up  till  it   was  |)idled  out   a   visible 
,*if  in.,  the  strain  on  the  nut  must  be  great,  and  why  it  should  U-  red\iced 
i)y  cutting  the  head  oil  he  did  not  see.     The  tlodge  of  putting  a  wetlge  in 
in  three  pieces     putting  a  niiddli>  piece  in  that  could  Ir-  preswMl  down 
with  great  ])ressure  and  then  j)reHsing  in  the  two  side  pieces  -"  feathers  " 
he   sup|K)sed   they   were     of   steel   siMwiird   an    admirable   device.      With 
r(>gar(l  to  the  rotor  wimlings.   '*rof.   Field  referred  to  the  insertion  of  a 
compressible  steel  cell  on  the  top  of   the  copjx-r.      He  presumed  thow  two 
end  rings  that  wore  conipresse*!  down  ujcin  the  en»l  bentls  took  the  j»|ace 
of  tho  Ik'Us  that  wore  fr)rmerly  on  the  nvtor.      In  the  comparison  of  the 
magnetic  leakages  as  Ix-tween  a   balanced  throe-phase  load  and  an  un- 
l)alanced  loud,  which  was  Ofpuvalont  to  a  three  |)hiise  loml  with  a  sinule- 
jihase  load  supericised  u|>on  it,  it  wiw  interesting  to  l»<<  loM  that  the  leak- 
age was  no  more  than  10  per  cent,  greali'r.  but  fhi-y  had  no  tigures  as  to 
wiuit  the  K'akage  was  ;    what  wouM  Is-  t!ie  value  of  tho  ordinary  Hopkin 
son  coeniciont  in  those  large  machines?     A  year  or  two  ago  Pnif.  Miles 
Walker  read  a   I'ajwr  which  referred  to  tho  subjrct.      He  explained  th.Tt 
the  great   thing  in  the  const ru-l inn  of  an  alternator  rotor  was  to  (ill  thi< 
si)ace  in  I  he  active  part  of  the  thnig      its  |)enphery      with  as  much  c<ip|Mr 
as  possible  ill  order  to  get  the  machine  to  oxcil<«  without  too  inueh  waste, 
and  also  to  fill  it  with  iron,  so  as  to  have  j>lenty  of  iron  to  carry  tho  mag 
netic  flux,  so  a  compromise  must  be  made  Ix'twiN-n  tho  two.      He.'i   was  a 
novel  solution  o(Tere«l  of  a   pr(<bloni  of  ineompat ibilitio*.      By  av..idin)i 
the  radial   vent iliit iiig  ducts  more  iron   was  got    in.  and  «p|w»rrntly  the 
liigli  densities  used  for  the  current  and  the  copp»<r  had  ennbled  the  cop)MT 
to  do  more  duty,  and  so  got  nearer  to  the  ideal  condition.      He  \»isl\ed 
Prof.  Field  had  given  further  information  aUiut  the  .structure  by  which  the 
end  lionds  of  tho  .stator  windings  were  hold.     Ono  of  tho  illustrations  cavo 
a  >jood  idea  of  the  two  layers  of  end  IxMids.  like  funnels  one  in«ide  tho 
otlior.   and   the  author  spok(>  of  a   herrinu-lxuio   broiwe  cawing   l»otwo<ii 
those   two   layers,   but    that    was  not    visible,  and   he   (IVof.   Thomp-i.n) 
wanted  to  know  more  nlHUit   it.      At   the  end  of  tho  Pajior  there  \\.t~  a 


vision  of  a  time  when  e%en  mica  would  be  super.seded  as  an  in.sulator  for 
stator  windings  in  favour  of  some  sort  of  fu.sed  silica.     The  u.se  of  that  — 
bad  mechanical  material  as  it  was — would  be  a  welcome  addition  to  the 
means  of  insulation  at  the  dispo.sal  of  the  con.«tructor.     Another  inter- 
esting feature  was  the  magnetic  wedge.     The  machine  taken  as  typical 
was  for  60  <\).     They  did  not  know  much  about  60  f^;  in  this  country,  but 
it  was  a  standard  in  the  United  States.     What  was  Prof.  Fields  opinioa 
as  to  the  advantage  or  disadvantage  of  fixing  60  oo  in.stead  of  50  "v  as  a 
standard  ?   Howdid  it  workout  for  large  installations  and  large  machines? 
Mr.  F.  X.  CLOif;H  referred  to  the  rating  adopted,  and  said  such  a 
machine  would  Ix-  called  a  14,000  kw.  machine  in  England,  the  reason 
being  that  such  a  machine  would  be  required  to  run  at  80  i>er  cent,  power- 
factor,  and  would  have  to  carry  2.5  or  .50  per  cent,  overload.     Assuming 
that  it  carried  those  overloads  for  two  or  three  hours, it  would  carry  15 
per  cent,  continuously  and  the  rating  would  thus  be  1.5.000  k.v.a.     It 
would  be  desirable  if  they  could  come  to  some  such  ba.sis  of  rating  as  had 
been  adopted  there.     It  would  have  been  to  the  advantage  of  everybody 
to  give  a  definite  rating  with  no  ambiguity  about  overloads.     A  com- 
mittee was  working  at  that  question  and  he  hojjed  they  would  soon  come 
to  wime  result.     He  appreciated  cordially  the  manner  in  which  the  diffi- 
culties of  design  had  been  dealt  with  ;   especially,  he  thought  the  idea  of 
])utting   in   bolts  under  initial  tension   was  exceedingly   ingenious.     It 
meant  that  the  rotor  material  was  already  stressed,  and  it  tended  to  keep 
the  rotor  rigid  l»efore  any  deflection  took  place,  whereas  with  the  ordinary 
rotor  made  of  a  solid  forging  deflection  had  to  take  place  before  any 
stresses  came  on  the  material,  tending  to  restore  the  rotor  Ijack  to  its 
normal   position   again.     Perhaps  the  same   results   could   be  obtained 
without  resorting  to  that  construction.     The  author  said  it  was  imprac- 
ticable to  use  discs  with  holes  through  them  and  a  through  shaft.     He  was 
inclined  to  think  that   by  proportioning  machines  slightly  differently, 
say.  with  smaller  diameter  and  slightly  smaller    length,  a  through  con- 
struction would  Ik-  jKts.sible.     If  that  had  been  done  he  thought  much 
larger  holes  for  ventilating  the  rotor  could  have  been  used  and  on  account 
of  the  additional  ventilation  considcrabh-  more  amiiere-turns  could  have 
been  obtained  and  also  on  account  of  the  smaller  diameter  considerably 
more  copjier  could  have  been  put  on.     The  author  did  not  state  the 
actual  anuiunt  of  flux,  but  he  said  the  rotor  was  saturated,  and  he  gave 
the  dimensions  of  the  rotor,  and  one  could  guess  fairly  well  what  the  flux 
of  the  machine  was.      In  the  stator  there  were  two  layers  of  winding, 
each  \\  in.  deep  ;  they  had  seen  a  view  of  the  slot,  and  they  knew  it  was 
insulated  for  l.'l.tXK)  volts,  and  they  could  make  a  guess  as  to  the  arma- 
ture reaction.     The  machine  would,  he  thought,  have  been  better  if  it  had 
a  higher  armature  reaction  and  lower  flux  :    close  regulation  was  not 
aimed  at.  and.  therefore,  there  .seemed  to  be  no  reason  why  a  higher  flux 
should  not  1h'  used.      He  was  inclined  to  think  it  was  jireferable  to  have 
the  fans  on  the  rotor  than  to  have  external  apparatus  which  meant  more 
auxiliary   machinery   in  the  station.     The  rotor  wedge  described   was 
ingenious,  but  it  involved  three  parts  instead  of  one.  and  he  thought  it 
was  a   jiity  to  have  more  loose  parts  on  a  revolving  rotor  than  were 
necessary.      He   thought   one   wedge   would    be   sufficient,   and   that   an 
excessive  (ircssure  in  keeping  the  windings  in  place  was  not  essential. 
The  author  mentioned  that  refinement  in  connection  with  the  slots,  but 
he  (Mr.  Clough)  did  not  see    how  he  could  apply  the  same  pressure  to 
tho  coils  at  the  ends  of  the  rotor,  and  if  they  were  not  taken  care  of  it 
seemed  useless  to  exjiend  so  much  trouble  in  compressing  the  coils  in  tho 
slots  them.selves.      If  the  machine  were  run  up  to  full  speed  the  coils 
would  take  their  ]iro|>er  jxisition  and  would   not  move  appreciably  after- 
wards.     His  (Mr.  doughs)  company  ran  the  rotor  up  to  speed  and  then 
took  it   back  to  the  winding  department,  where  the  coils  were  partly 
prossoil.      Rotor  coil   bracing  was  desirable,   but   he  did   not   think  the 
forces  that  came  into  jilay  on  the  rotor  coils  were  such  as  required  any 
v«-ry  s|H>eial  bracing.     The  rotor  had  such  great  ma.ss  and  such  momen- 
tum tiiat  the  angular  retardation  was  cf)miiaratively  small.     The  forces 
coming  on  the  coils  were  comparatively  heavy,  but  the  centrifugal  force 
was  so  heavy  that   the  friction  against   the  retaining  rings  held  them 
firmly  in  iilaee  with  several  hundred  times  tho  force  necessary  to  displace 
them.      It  was  easy  to  force  the  retaining  rings  against  the  body  of  the 
rotor.      The  PajHr  did  not  explain  how  the  large  coils  at  the  ends  were 
successfully  dealt  with,  or  how  the  Ixuiding  was  done  Ivtwoen  tho  bars 
and  the  end  rings.      It  si-emed  to  him  unncces.sary  to  put  unloaded  copper 
on  the  end  ring  itj<elf  if  the  b(.uuling  on  the  rotor  had  lxH?n  thoroughly 
carried  out. 

Mr.  N.  BrnoK.  referring  to  tho  plates  in  Fig.  3.  said,  except  for  the 
copjxT  wind.ng  in  the  slots,  there  apj»eared  to  he  no  jtositive  moans  of 
preventing  the  plates  sliding  from  one  another  circumferentially.  In  the 
event  of  a  short-circuit,  one  might  fear  that  tho  groat  forces  resulting 
would  sot  up  a  twist  in  tho  rotor  and  throw  it  out  of  truth.  One  jirobleni 
<lenlt  with  was  the  keeping  down  of  tho  si7,e  of  tho  retaining  rings.  To 
incroas<>  the  c«|>acity  at  high  sjKH'd  one  must  eliminate  the  stray  Iokm^s, 
such  as  thow'  cauHo<l  by  du.st  in  the  soliil  jxile  faces,  and  those  in  the 
HtAtor  conductors  due  to  eddies  in  tho  polo  faces  and  tho  whole  saturation 
of  tho  field,  causing  eddies  in  tho  stator  conductors.  To  that  end  tho 
author  had  ado])t<^l  stator  wo«lgos.  which  must  be  most  us<'fiil  in  pre- 
x-ontinu  o«ldie«  in  tho  solid  faces.  It  was  remarkable  oven  in  snial 
machines,  with  an  air-gap  of  altout  one-fifth  of  the  slot  width,  how  A 
light  iM»lnl  iron  we<l)je  would  actually  reduce  the  iron  |osm\s  in  the  machine 
by  40  or  .V)  jkt  rent.,  in  spite  of  the  fact  that  the  polo  shoe  was  already 
laminate*!,  A»  regarded  tho  eddies  in  tho  stator  conductors,  ho  thought 
tho  most  ofToctivo  way.  and  one  which  absolutely  cured  that  trouble  in 
dix^p  slots,  was  to  use  a  comjiressoil  strandoii  eonductor  with  .solid  end 
ccmnoctions.  In  that  way  each  straml  comi'letoly  turnwl  over  every 
2  in.  or  3  in.  in  tho  slot,  nnd  e<l<lies  were  pra<  i     t||y  eliminated. 


THE  ELECTRICIAN,  DECEMBER  3,  1915. 


321 


Dr.  S.  P.  Smith  said  the  Americans  obviously  felt  a  difficulty  on 
account  of  the  60  ^.    In  this  country,  with  the  50  r\j,  the  same  difficulty 
did  not  seem  to  have  occurred.     The  whole  argument  seemed  to  be  based 
on  the  question  of  the  critical  speed  and  of  obtaining  a  shaft  of  such 
stiffness  that  the  running  speed   should  be  below  the  critical    speed, 
and     Prof.     Field     gave     his     reasons     why      that     should     be     so. 
Could   he   give  his  reason  why  a  shaft  should  vibrate   worse   between 
the  first  and  second  critical  speeds  than  below  the  first  critical  speed  ? 
Tf  a  rotor  could  be  built  satisfactorily  to  run  above  its  first  critical  speed — 
between  the  first  and  second  critical  speeds — as,  in  fact,  most  rotors  for 
continuous  current  were,  the  limit  of  output  would  be  increased  con- 
siderably.    On  the  other  hand,  if  the  running  speed  were  limited  to  a 
speed  below  the  critical  speed,  the  limit  of  output  would  soon  be  reached, 
and  it  seemed  they  had  already  practically  done  that  with  the  present 
materials  and  with  the  electric  and  magnetic  loadings  that  they  could 
go  to.  If  they  were  going  to  have  larger  units,  it  seemed  that  they  could 
not  do  much  more  with  the  present  restriction  of  running  below  the 
critical  speed,  unless  they  had  a  machine  considerably  longer.     Could  this 
idea  of  using  through  bolts  near  the  circumference  be  used  with  a  solid 
rotor,  either  cast  or  forged  ?     In  case  there  was  any  uncertainty  in  such 
a  rotor  you  could  give  it  a  certain  factor-of-safety.     The  conditions  in  any 
case  could  be  no  worse  than  with  Prof.  Field's  rotor,  and  they  might  pos- 
sibly be  better.    What  experience  had  Prof.  Field  as  to  the  magnitude  of 
the  leakage  and  the  trouble  that  might  arise  due  to  leakage  increasing  the 
saturation  in  the  rotor  ?     Was  it  considerable  in  a  longTotor,  such  as  the 
one  he  described  ?     The  overhang  itself  would  add  a  considerable  amount 
to  the  saturation  of  the  end  bolts,  so  it  might  not  allow  a  considerable 
amount  of  flux  to  go  out  of  the  rotor.     Perhaps  with  a  long  rotor,  such 
as  Prof.  Field  mentioned,  it  would  be  a  really  very  small  effect  on  the 
saturation  that  the  flux  leading  into  the  end  bolt  could  have.     Had 
Prof.  Field  any  figure  to  give  them  for  the  value  of  the  stator  leakage  ? 
He  would  be  pleased  to  get  Prof.  Field's  opinion,  to  avoid  the  necessity 
of  resorting  to  external  reactances  to  make  a  machine  safe  against  short- 
circuits.    Had  the  author  both  slip  rings  at  one  end  or  one  at  each  end? 
He  (Dr.  Smith)  would  have  had  one  at  each  end.     He  would  imagine  the 
construction  described  for  a  two-pole  machine  would  be  rather  clumsy, 
because  two  of  the  four  bolts  would  come  in  an  awkward  part  of  the 
rotor.     It  seemed  that  it  would  rather  limit  its  application  to  the  large 
two-pole  turbos,  but  it  was  an  ingenious  idea  apart  from  its  application. 
One  doubted  at  times  whether  it  was  always  necessary  to  use  so  much 
bronze  for  those  wedges.     They  were  expensive,  and  there  was  a  big 
weight  of  them  in  the  key  ways.     One  wondered  whether  it  would  be 
possible  to  use  cast-iron.     He  had  found  cast-iron  quite  satisfactory  for 
small  machines.     It  was  easy  to  work,  it  was  cheap  and  did  its  duty 
admirably,  and  the  oscillograms  one  got  of  the  flux  distribution  were  very 
satisfactory.     Had  Prof.  Field  found  any  trouble  due  to  the  bolts  going 
through  the  middle  of  tlie  unslotted  j^art  of  the  poles  ?     There  must  be 
a  gap  of  a  small  fraction  of  a  millimetre,  and  when  these  bolts  were  drawn 
up  it  would  certainly  lead  to  some  increase  in  the  gap,  however  slight. 
Had  he  had  any  trouble  due  to  the  throttling  of  the  flux  there,  as  in  the 
case  of  a  steel  bolt  through  a  salient  pole  ? 

Mr.  W.  M.  MoRDEY  said,  in  the  section  of  the  Paper  on  external  short- 
circuits,  the  author  referred  to  the  effect  of  short-circuits  at  feeders  and 
so  on,  and  he  said  that  '"  it  has  been  felt  by  come  of  us  that  these  large 
machines  should  be  so  built  that  they  could  be  dead  short-circuited  at 
their  terminals  when  running  excited  and  giving  full  voltage."  He  said, 
further,  "  It  did  not  appear  unreasonable  that  a  purchaser  should  desire 
to  see  his  machine  short-circuited  in  this  way  on  the  test  floor  or  after 
erection."  He  (Mr.  Mordey)  thought  it  should  be  put  into  every  specifi- 
cation to  makers  arranged  to-day.  It  was  done  30  years  ago  on  smaller 
machines.  One  wanted  a  short-circuit  dead  across  the  terminals,  not 
merely  for  the  generator,  but  also  for  the  engine  or  turbine.  Prof.  Field 
suggested  that  it  should  be  made  when  running  excited  and  giving  full 
voltage.  He  (Mr.  Mordey)  went  further,  and  said  it  should  be  made 
when  running  on  full  load.  The  end  of  the  section  referred  to  the  satis- 
factory results  of  such  a  test  of  a  machine  with  a  certain  construction. 
He  would  like  to  support  what  the  author  said  there  about  the  practical 
desirability  of  such  a  test  as  one  that  should  be  made  on  machines 
just  once  as  a  condition  of  their  final  acceptance. 

Mr.  R.  LiviNfJSTONE  said  he  was  somewhat  surprised  that  it  had  not 
been  a.sked  why  they  were  dealing  with  such  large  units.  At  the  present 
time  there  were  few  stations  in  this  country  with  a  load  exceeding 
30,000  kw.,  and  a  single  unit  would  not  be  put  up  in  such  a  station. 
^Vhen  railway  electrification  came  along  we  might  have  200,000  kw. 
stations.  The  limit  of  progress  would  probably  be  at  50,000  kw. 
machines.  We  should  progress  as  far  as  the  metallurgists  would 
I)ermit  us.  We  were  dependent  on  the  metallurgists  for  the  limits  to 
which  we  could  go  in  output.  There  was  no  difficulty  in  design  provided 
we  could  obtain  materials  of  any  strength  we  liked.  He  thought  the 
difficulties  had  probably  been  overestimated.  When  one  thought  of  a 
flux  of  an  alternator  of  "100,000,000  or  150.000,000  it  was  easy  to  lealise 
that  the  amount  of  flux  necessary  to  saturate  the  end  ring  was  com- 
paratively small.  The  only  point  in  the  end  bell  being  made  of  magnetic 
material  was  that  the  flux  at  the  end  of  the  machine  was  not  of  the  same 
intensity  as  towards  the  middle  of  the  machine.  There  was  a  little  un- 
equal distribution.  The  same  thing  happened  when  air-gaps  were 
provided  in  the  centre  of  the  machine  for  cooling.  ,If  the  air  duct  towards 
the  centre  were  ^  in.  closer  than  at  the  ends  you  could  ajipreciably 
increase  the  heating  at  the  ends  of  the  machine,  whereas  usually  the  highest 
temperature  was  reached  at  the  centre.  The  size  of  conductor  used  in 
machines  of  such  large  output  tend  to  eddy  currents.  He  gathered  that 
the  conductor  was  twisted  in  the  slot  in  a  peculiar  way.     Perhaps  the 


author  could  give  them  some  information  as  to  how  it  wah  manufactured. 
Using  stranded  cable  avoided  eddy  currents,  but  at  the  end«  of  the  con- 
ductor there  was  a  weak  place  where  the  effects  of  whorts  might  be  felt. 
A  good  many  engineers  favoured  the  use  of  fans  on  the  rotor  shaft,  but 
it  added  to  the  length  of  the  rotor,  and  when  we  had  «tation-i  of  10f),0flO 
and  200,000  kw.  capacity  the  time  would  come  to  inntal  plant  for  o'K^ling 
the  whole  station.  It  was  doubtful  whether  it  was  really  n>-<:f*^r\-  to  u»e 
magnetic  steel.  He  thought  the  ordinary  steel  alloy  even  would  be  a 
sufficiently  good  magnetic  conductor,  and  enable  the  peripheral  K|ieed 
to  be  increased.  He  had  noticed  in  connection  with  steam-driven  turbrj- 
alternators  short-circuited  on  full  volts  and  no-load  that,  although 
the  speei  fell  very  slightly,  the  governor  levers  at  once  opnwl  up  the 
throttle  valve  to  its  full  extent,  so  at  the  time  of  short-circuit  one 
probably  had  the  same  conditions  as  when  runningon  full  load,  though  not 
quite  so  severe. 

Mr.  R.  S.  Allen  said  it  seemed  to  him  the  method  adopted  for  keeping 

the  tension  on  the  bolts  of  the  plates  was  crude — namely,  u-^ing  a 
spanner  on  the  end  of  a  crane.  The  author  might  have  f  ini)loye<l  a 
hydraulic  jack  to  get  the  pressure  up  to  20,  30  or  10<)  torn*,  and  then 
apply  the  bolt  and  let  the  expansion  of  the  metal  give  the  tension 
desired. 

Prof.  Field,  before  replying  to  the  discussion,  read  note.>  from  Prof. 
Miles   Walker,  in  which  the  latter  said  the  construction  of  the  steel 
body  of  the  rotor  described  in  the  Paper  was  very  suitable  where  rotor« 
of  large  diameter  were  required  to  run  at  high  sjieeds,  say,  at  peripheral 
speeds  of  24,000  ft.  per  minute.     He  gathered  from  the  Paper  that  Prof. 
Field  would  re:;ommead  solid  steel  forgings  where  the  peripheral  speed 
was  not  too  great — for  instance,  on  a  rotor  running  at   l..yXj  revs,  per 
min. — and  not  measuring  more  than  .50  in.  in  diameter  ;   it  would  appear 
that  satisfactory  solid  forgings  could  be  obtained.     The  makers  of  the 
forgings  were  willing  to  guarantee  satisfactory  test  pieces  taken  from 
various  parts  of  the  forging  in  both  a  longitudinal  and  a  tangential 
direction.     As  the  present  tendency  was  to  build  larger  and  .still  larger 
units,  it  was  well  that  they  had  the  steel  plate  construction  described  in 
the  Paper,  so  that  the  peripheral  speed  could  be  still  further  increased 
without  introducing  an  element  of  uncertainty.     For  small  machines  and 
for  machines  of  medium  output  the  separately-formed  edgewise-wound 
coil  had  been  found  simple  and  convenient  ;   but  he  believed  that  for  the 
very  much  larger  machines  likely  to  be  built  in  the  future  a  better  tvpe 
of  winding  should  be  put  forward.  He  described  such  a  winding  which  had 
already  been  used  in  a  large  number  of  generators.     The  main  points  in 
its  favour  were  :  (1)  It  supported  the  heavy  end  windings  in  a  thoroughly 
mechanical  manner  between  stout  steel  cheeks.     (2)  The  factor-of-safety 
could  be  made  much  higher  than  where  the  windings  were  supported 
only  by  end  bells.     (3)  The  copper  in  the  rotor  slots  consisted  of  deep  bars, 
so  that  there  was  very  little  insulation  to  give  way.   (4)  A  proper  provision 
could  be  made  for  the  expansion  and  contraction  due  to  the  heating  of  the 
conductors.  (5)  The  diameter  of  the  rotor  for  a  given  output  could  be  con- 
siderably reduced.     To  illustrate  the  advantages  of  this  winding,  he 
showed  on  the  screen  a  lay-out  of  the  end  connectors  for  a  50,000  k.v.a. 
generator  running  at  1,.500  revs,  jier  min.     The  diameter  of  the  rotor 
shown  was  only  58  in.,  so  that  the  steel  body  could  be  built  up  with  steel 
plates  as  described  by  Prof.  Field,  and  the  stresses  would  be  less  in  it  than 
in  the  20,000  k.v.a.  machine  described  in  the  Paper.     It  was  found  that 
owing  to  the  extremely  good  ventilation  of  the  parts  of  the  bars  whi:h 
project  from  the  slots  the  copper  section  could  be  cut  down  to  about 
one-half.     This  reduced  the  diameter  and  gave  plenty  of  room  for  the 
steel  hoops.     The  total  stress  in  the  hoops  was  not  more  than  19.500  lb., 
and  the  factor-of-safety  of  the  whole  construction  was  a  little  over  H. 

In  reply  to  the  discussion,  the  Aithor  said  he  had  felt  sceptical  about 
solid  forgings  of  loin,  diameter  oeing  used  with  a  speed  of  l..5t)0  r.p.m. 
Prof.  Walker  said   "'  the  makers  are  willing   to    guarantee    satisfactory 
test  pieces  taken  from  various  parts  of  the  forging  in  Ixith  a  longitudi"al 
and  a  tangential  direction.  "     He  (the  author)  did  not  know  whether  they 
would  do  that  if  acceptance  depended  upon  it.     They  would  not  accept 
the  test  in  a  radial  direction  immediately  below  the  surface.     They  said 
it  was  impossible  to  get  the  necessary  good  properties  with  the  ordinary 
radial  forging,  and  tests  made  upon  large  forgings  bore  out  those  state- 
ments   by  the    steel   experts.     Tho.fe  who  had  had  to  cut  det>ply  into 
large  forgings  might  have  come  across  shrinkage  ui  one  diameter.     That 
brought  home  to  one  the  enormous  stresses  in  such  structures.     l*riif. 
Walker's  suggestions  as  to  rotor  windings  wc-e  to  be  warmly  welcomed. 
The  question  of  rotor  windings  was.  he  thought,  an  imsolvetl  one.  and  the 
method  proposed  in  the  Paper  was  ap])arently  the  bt\st  solution  at  the 
time;     there   was   plenty  of  room   for  a   deal  of  improvement.      I*rof. 
Walker",    suggestion  brought  down  the  depth  of  the  slot,  which  was  a 
great  advantage.     Dr.  Thompson  referred  to  rotor  stiffness,  and  asked 
whether  the  matter  was  dealt  with  theoretically  or  practically.     The 
rotors  had  net  been  placed  between  weights  and  the  deflection  measured. 
but  the  test  applied  was  practically  the  same— viz..  the  running  test. 
If  the  rotors  were  not  as  safe  as  they  hail  Ixdieved  them  to  l)e,  they  would 
have  found  a  very  low  critical  speed.     No  critical  siXH^i  wa.s  noticed, 
which  he  thought  proved  they  were  rigid.     The  slotting  of  the  material 
allowed  any  discrepancy  of  any  individual  plates  to  be  taken  out.  the 
final  tightening  of  the  "^bolts  being  accomplished  after  the  plates  were 
slotted      Witli  regard  to  cutting  off  the  nuts,  in  a  complete  rotor  it  was 
necessary  to  have  a  smooth  end.     They  had  a  hexagonal  elongation  to  get 
the  nut  tightened  u]).  and  it  was  simply  an  extension  of  the  nut.     In  the 
three-phase  generators  it  was  not  tlie  magnetic  leakage  that  came  into 
prominence  but  the  losses  in  tlu-  rings.      The  sjH^cial  device  u.sed  was  to 
cut  down  those  losses.     In  the  illustration,  wherever  a  plate  with  a  series 
of  bolts  was  .<een  there  was  unde"neath  a  conical  end  section — a  metallic 
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bracket  rigidly  supporting  those  windings  from  the  frame  of  the  machine. 
Between  the  two  layers  of  windings,  and  also  supported  by  the  bolts,  was 
a  herringbone  casting  with  a  number  of  fins  going  between  the  end  connec- 
tions, and  in  the  bottom  layer  the  involute  was  in  another  direction,  so  that 
the  two  layers  of  windings  could  not  shear  on  one  another,  because  of  the 
sets  of  herringbone  fins.     He  thought  that  ij()  oj  was  desirable  rather  than 
60  '^J,  being  a  simple  multi])le  of  25,   but  big  rotary  converters  were 
runinng  satisfactorily  in  the  .States  on  CA)  ro.     Recent  practice  in  the 
States  for  small  units  was  rather  in  the  direction  of  running  up  the  turKinc 
.speed  above  the  two-pole  limit.     Mr.  Clough  referred  to  the  question  of 
rating.     Until  five  or  si.\  years  ago  in  the  States  it  was  customary  to  rate 
machines  on  a  normal  basis,  which  was  that  a  machine  carried  a  certain 
load  with  a  40  deg.  tempe-ature  rise,  but  manufacturers  decided  that  it 
was  best  to  state  specifically  what  a  machine  was  good  for,  and  call  that 
the  rating  of  the  machine.       The  engineer  wanted  to  know  its  maximum 
output,   and  did  not   intend   to  load   it   Ix-vond.     With  regard   to   Mr. 
dough's  reference  to  the  initial  stress  in  the  Ixjlts  he  (I'rof.  p'ield)  could 
not  quite  agree  with  him,  Ix-cause  the  structure  as  a  whole,  after  the  bolts 
were  tightened  up,  acted  precisely  the  same  as  a  structure  without  any 
stress  in  it  at  all  ;   where  there  was  a  tensile  stress  in  the  bolt  there  was  a 
corresponding  compressive  stress  in  the  material  round  it.     The  question 
of  external  fans  was  a  debatable  one.     He  heard  recently  that  the  feeling 
among  station  engineers  in  the  States  was  that  the  external  fan  had  dis- 
tinct advantages.     In   modern   stations  they   had   a   regular  air   chute 
running  the  length  of  the  station  for  the  intake  air  and  another  for  the 
«xit  air.     One  question  referred  to  rotor  pressing.     In  the  case  of  the 
two-pole  machines  this  was  well  worth  doing.     He  could  not  recall  any 
case  of  an  impressed  machine  failing  due  to  the  rotor  windings  coming 
out,  but  he  knew  of  troubles  with  one  or  two  of  the  older  machines  which 
indicated  that  that  defect  could  Ix-  looked  for  in  the  future  in  unpressed 
windings.     He  thought  the  nickel  steel  IkjUs  fully  took  care  of  the  risk 
of  circumf(!rential  shearing  of  the  jilates  one  ujwn  the  other.     He  did  not- 
think  compressed  stranded  conductors  solved  the  problem  of  eddy  cur- 
rents in  the  stator  conductors,  as  n  rule.     Many  who  had  experience  C)f 
them  were  chary  of  using  them  in  big  machines.       If  they  were  made  by 
pressing  cable  which  was  originally  in  concentric  layers  thay  did  not  get 
over  the  eddy  currents,      if  it  were  done  by  a  weaving  of  the  wire,  so  that 
every  wire  took  every  position,  a  good  result  was  obtained.     He  could  not 
answer  Dr.  Smith's  (juestion  with  regard  to  critical  sjwed  and  the  vibra- 
tion produced  with  short-circuited  coils.     He  did  not  look  ujxtn  the  ques- 
tion of  critical  s]X'ed  as  limiting  the  out])ut.     One  should  work  alx)ve  the 
critical  speed  if  he  could  not  work  Ix-low  it,  but  if  he  could  work  Ix^low  it 
there  was  some  advantage.     He  must  dissent  from  Dr.  Smith's  sugges- 
tion about  the  use  of  through  bolts  in  solid  copjX!r,  Ix'causc  the  direction 
in  which  the  material  was  unsafe  was  not  in  that  direction  ;  the  direction 
in  which  it  was  unsafe  was  the  radjid  direction.     Tlie  leakage  duo  to  the 
end  rings  was  a  fixed  leakage  and  difTcrcd  from  the  other  items,  such  as 
magni'tie  leakage.     Jt  only  meant  that  they  had  to  ])Ut  a  certain  amount 
of  extra  iron  in  the  rotor.     He  could  not  state  the  amount  of  armature 
leakage    reactance.      Cast-iron    rotor    wedges,  suggested  by  Dr.  Smith, 
80und(Kl  an  excellent  scheme.    He  did  not  know  how  it  would  work  out 
in  considerable  stresses.       He  thought  the  short-circuiting  of  machines 
before    acceptance,   suggested    by   Mr.   Mordey,   would    probably   Ik-   a 
coming  reciuiremont  of  engineers. 


DISCUSSION  AT  BIRMINGHAM. 

Mr,  F.  \V.  Carter  (in  a  written  communication)  asked  whether  the 
author  ha<l  met  with  trouble  from  end  thruHt  in  the  tyjH'  of  generator 
consich-red.  With  tln>  usual  flexil»lr<  coupling  In-tween  turbine  and  gene- 
rator there  was  a  tendency  for  the  generator  to  Ik-  p\ished  with  coii'-ider- 
ablc  force  towards  <ine  end  ;  the  tj-iidency  I'ould  Ik*  halaneed  Mg.iinst  a 
magnetic  centering  f<irce,  but  thJH  sometimes  led  to  local  heating  from  the 
undue  crowding  of  flux  in  some  of  the  en<l  punchings  of  the  stitlor.  He 
l)elievc(l  the  proper  remedy  to  lie  in  attention  to  the  correct  design  of  the 
cotiplings  which  was  undoubtedly  tlw^  source  of  the  end  thrust.  The 
author  had  referred  to  hi.s  (Mr.  Carter's)  formula  giving  the  jxile  face 
losses,  and  ajipeared  in  <lotibt  as  to  what  it  rejiroHt<nt<><l.  He  \vo\dd  say 
that  it  was  tlie  result  of  r.  direct  calculation  starting  with  .M;»xweir« 
equations  and  carried  through  on  orthodox  lines.  It  rej>re»ent<Ml  very 
closely  the  actual  loss  under  the  asHume<l  conditions,  and  he  would  him- 
s(>lf  trust  it  in  j)reference  to  any  em)>irieal  formula. 

Mr.  T.  H.  lliHST  (liOUghlMirough)  s|>ok<'  as  t<>  the  denirabilit  yof  a  new 
siKM'ificat ion  iM'ing  issued  by  engineers  regiirding  the  teM»|HTature  rise 
))ermissible  in  large  generators.  He  |Miinte(l  out  that  the  pre'-ent  n-stric- 
tions  unnecessarily  limited  the  devi-lopnu-nt  of  lhes«'  mncluiu's. 

Mr,  F.  H,  CLOt'dll  (Rugby)  ntated  that  the  crux  of  the  whole  i|urHti(Mi 
ofthedesign  of  large  generntors  was.  in  tin-  author's  view,  associated  with 
critical  sjiced.     In  his  (Mr.  (lough's)  o]>inion  thu  author  Imd  Iniil  too 
mueli  stress  upon  critical  s]M'ed.  and  if  he  had  ■• 
eotdd   have   jiroduced  a  simjiler  tlesign  at   sum 

built  to  run  satisfactorily  through  an<l  alH)ve  their  entjcal  s)xt<i.  H<> 
could  not  a])prove  of  the  author's  three  pnrt  wedge.  a«  the  coils  could  lie 
pressed,  and  held  in  jxisition  without  we<lg«'s.  He  nlmo  thought  that  a 
fan  on  the  rotor  wu,-*  preferable  to  a  s<»i)nrate  fan. 

Mr.  R.  ,1,  Kai'I.a  (Hugby)  siid  tliere  wns  a  great  deal  in  favour  of  n 
separate  fjin  system  for  the  cooling  <)f  rot<irs  n.i  agniu'-t  th>  ' 

of  th(>  fan  on  the  rotor  itself.  He  also  st-ited  that  solid  <  ^  _  •  i 
lx>eii  provided  with  sntisfaetory  result«  on  large  niachincs  lor  connecting 
the  generator  to  the  turbiiu'. 

Mr.  U.  A.  H,  RovcK  (Iioughl>orough)  commented  U]K>n  the  title  of  the 
TajnT.  and  remarktMl  tha»  it  related  to  high-s]>eo<l  gnncrators.     N^^ng 


that  there  was  no  mention  in  the  Paper  of  direct -current  generators,  he 
wanted  to  know  if  these  were  now  completely  out  of  date. 

Mr.  E.  KiLBrRX-ScoTT  asked  for  information  as  to  the  limit  of  eize 
possible  in  machines  of  the  type  described  by  the  author.  In  his  view  the 
limit  would  possibly  determine  the  question  as  to  whether  or  not  the 
British  Chemical  industry  could  compete  with  Continental  concerns 
deriving  their  jxjwer  from  hydro -electric  .systems.  The  latter  were  able 
to  provide  cheaper  current  than  the  present  usual  steam-driven  plants. 
If  the  generating  units  of  the  latter  could  be  so  increased  as  to  bring  down 
the  cost  of  current  to  a  figure  comparable  to  that  of  a  water-plant  then  it 
would  be  possible  for  important  electro-chemioal  industries  to  be 
established  in  this  country. 

Mr.  H.  W.  Taylor  (Rugby)  also  mentioned  that  there  was  no  need  to 
limit  the  speed  of  high-speed  generators  below  the  critical  speed,  as 
satisfactory  running  aixjve  that  speed  was  obtained  in  practice. 

Mr.  A.  M.  Tavlok  (Birmingham),  in  commenting  upon  the  author's 
statement  that  these  large  machines  should  be  so  built  as  to  stand  a-dead 
short-circuit  at  their  terminals,  thought  it  preferable  to  have  a  certain 
amount  of  external  reactance  between  the  machine  and  the  'bus  bars. 
The  argument  for  the  external  reactance  was  briefly  that  there  was  a 
possibility  of  a  short-circuit  occurring  in  the  end  windings  of  the  stator  in 
such  a  position  as  to  cut  out  a  large  proportion  of  the  reactance  of  the 
stator ;  consequently,  if  connected  directly  with  the  'bus  bars  to  which 
many  other  machines  were  connected,  the  flow  of  current  from  these  'bus 
bars'into  the  short-circuit  would  lie  many  times  that  which  would  flow 
into  a  short -circuit  at  the  machine  terminals  if  fed  merely  by  the  machine 
itself.  Hence  a  short-circuit  test  of  the  machine  made  after  erection, 
which  could  only  Ix;  tried  under  the  latter  conditions,  would  be  no  cri- 
terion as  to  what  would  happen  under  the  former  conditions ;  in  this  case 
such  forces  might  be  set  up  in  a  part  of  the  winding  of  the  alternator  as  to 
wreck  the  end  connections.  Probably  the  best  combination  of  internal 
and  external  reactance  was  that  which  permitted  the  machine  to  be 
short-circuited  on  itself  when  on  test,  without  its  reactance,  the  (exter- 
nal) reactance  being  so  designed  as  to  pass  only  the  same  current  from  the 
'bus  bars.  He  thought  it  would  be  conceded  that  it  was  undoubtedly 
easier  to  insulate  the  turns  of  the  reactance,  when  they  were  not  cramj)ed 
for  room,  than  the  end  coils  of  the  stator.  With  single-phase  paper- 
insulated  cables,  and  reactance  coils  of  sound  design,  there  ought  to  be 
practically  no  possibility  whatever  of  a  short-circuit  exterior  to  the  wind- 
ings of  the  alternator.  He  believed  that  in  the  larger  sizes  of  alternators 
the  limit  at  which  it  paid  commercially  to  stop  the  introduction  of 
(internal)  reactance  was  reached  sooner  than  in  smaller  machines.  It 
would  be  interesting  if  Prof.  Field  felt  free  to  give  the  limit  of  size  for, 
say,  the  introduction  of  a  7J  per  cent,  (internal)  reactance,  coupled 
with  a  statoment  as  to  the  frequencj',  number  of  poles,  and  lowest  power 
factor  with  which  the  machine  was  intended  to  bo  used. 


RADIATION  PYROMETERS. 


To  the  "  Bulletin  "  of  the  Bureau  of  Standards  (U.S.A.)  Messrs 
(J.  K,  Burgess  and  P,  D,  Foote  have  recently  contributed  an  informa- 
tive Paper  entitled  "  Characteristics  of  Radiation  PjTometers,"  An 
account  is  given  of  the  principles  which  form  the  basis  for  the  opera- 
tion of  total  radiation  pyrometers,  and  representative  types  of  this 
instniment  are  described  in  some  detail.  The  results  are  given  of  an 
exix^rinuMital  study  of  the  calibration  and  behaviour  of  radiation 
pyrometers  umler  various  conditions  of  use,  and  as  modified  by 
changing  the  several  factors  which  may  influence  the  readings  of  such 
pyrometers.  A  considerable  ]x)rlion  of  the  text  is  devoted  to  the 
examination  of  lhest)urcesof  error  and  their  elimination  or  correction. 

In  all,  there  were  examined  some  20  instruments,  including  all  the 
onlinarv  ty  p-s  commonly  met  with  in  practice,  such  as  the  F6ry, 
Foster,  Timring  and  Brown  pyrometers. 

Although  the  investigation,  which  is  largely  concerned  with  det-ails 
of  construction.  d(X»s  not  readily  lend  itself  to  a  brief  summary,  the 
following  conclusiims  of  a  general  natun^  may  be  mentioned  : — 

The  Stephan-liolfzmann  law  E=a<T*— T,*)  is  not,  in  general, 
except  by  aecidcnt.  ol>eye<l  in  its  exactness  by  any  of  the  p\Tometers 
oxamine<l.  The  similar  ecjuation  E— aT*  .  T''-*,  in  which  b  is  slightly 
different  from  4  (usually  neglecting  the  T,tenn)  is,  however,  obeyed 
with  suflirient  exactne,H.s  by  all  total  radiation  pyrometers. 

The  main  factors  influencing  the  value  of  the  oxjxment  ft  are  the 
gromefry  anil  im-cbanical  construction  of  the  instrument,  the  value 
of  ft  for  20  thermoelectric  pyixtmetors  ranged  fix>m  about  3-5  to  4-5, 
The  same  instrument  of  the  F<Srv  tyito  may  have  a  difTorent  expo- 
nent, aerorjling  to  il,s  use  with  or  without  the  sectored  diaphragm  for 
incrcjusing  the  temperature  range. 

In  general  a  radiation  pyrometer  behaves  not  as  a  "  black ""  or 
total  receiver  of  energ>%  but  as  a  "  grey  "  receiver  for  the  onlinarj- 
range  of  temjxTatuivs,  For  the  F^ry  pyrometer  with  a  gold  mirror. 
for  example,  the  effect  of  selective  reflection  of  the  gold  minnr  does 
not  l>n-ome  jir,  "     appreciable  until  :.bove  i.-WO^C,  but  may 

cause  an  error  it  at  the  temix>ratun^  of  the  sun. 

The  auxiliary'  api>aratus,  galvanometer,  or  ptotentiomcter,  and 
recording  de>*ice«,  can  be  constructed  so  that  their  errors  will  be  prac- 
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tically  negligible.  For  work  of  the  highest  accuracy  the  potentio- 
metric  method  of  measurement  is  to  be  preferred  with  thermo- 
electric radiative  pyrometers. 

The  principal  errors  to  which  the  several  types  of  instrument  are 
subject  are  s.iown  to  he  in  the  design  and  mechanical  construction 
of  these  instruments  ;  and  certain  of  these  inherent  errors,  such  as 
lag  or  slowness  in  reaching  an  equilibrium  reading,  require  for  satis- 
factory results  that  the  pyrometer  be  calib  ated  and  used  under 
similar  conditions  of  time  and  exposure,  distance  from  and  aperture 
of  source.  Wide  variation  in  the  lag  effect  exist  among  apparently 
similar  instruments,  ranging  from  a  few  seconds  to  an  hour  or  more. 
These  and  other  errors  of  appreciable  magnitude,  such  as  stray 
reflection,  convection  currents,  intervening  atmosphere,  size  of 
source,  tarnishing  of  receiving  mirror,  &c.,  are  discussed  at  length  in 
the  text.  It  is  shown  that  errors  greater  than  100°C.  may  readily  be 
caused  by  dirt  en  or  oxidation  of  the  mirror.  The  magnitude  of 
errors  due  to  varying  the  focussing  distance  may  amount  to  several 
hundred  degrees,  if  suitable  precautions  are  not  taken. 

A  convenient  method  for  the  rapid  comparison  of  different  types  of 
pyrometer,  and  for  determining  the  effects  of  size  of  aperture  and 
focussing  distance,  was  devised,  consisting  of  a  wide  nickel  (oxide) 
strip  heated  electrically,  a  series  of  circular  water-cooled  diaphragms, 
and  an  optical  brush. 

The  methods  in  use  at  the  Bureau  of  Standards  for  the  calibration 
of  radiation  pyrometers  by  means  of  especially  designed  "  black 
bodies  "  are  described  in  detail  and  methods  of  extrapolation  out- 
lined, as  well  as  methods  of  use  of  radiation  pyrometers,  including 
methods  of  obtaining  approximately  correct  temperatures  for  the 
case  in  which  a  source  of  in'^uflficient  size  is  sighted  upon.  Finally, 
there  is  considered  the  application  of  the  radiation  pyrometer  to  the 
determination  of  the  total  emissivity  of  non-black  substances  and  to 
the  measurement  of  temperatures. 


CORRESPONDENCE. 


SOME  PROBLEMS  OF  ELECTROMAGNETIC 
INDUCTION. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  Judging  from  the  letters  of  Messrs.  Biedermann  and 
Maccall  my  article  on  the  above  subject  baa  not  proved  so 
■convincing  as  I  bad  boped.  I  was  aware  tbat  my  remarks  on 
Totating  magnetic  fields  would  run  counter  to  tbe  preconceived 
ideas  of  many. 

Before  answering  tbe  questions  raised,  I  should  like  to  say 
tbat  in  no  case  can  tbe  experiments  described  in  tbe  article  be 
considered  as  crucial  tests  which  might  enable  one  to  decide 
between  tbe  conflicting  points  of  view.  I  doubt  whether  such 
a  test  is  possible.  The  experiments  were  merely  given  as 
interesting  examples  by  which  to  demonstrate  my  conception 
of  the  phenomena  involved.  As  your  correspondents  say,  they 
can  be  explained  in  other  ways.  My  reasons  for  preferring  one 
point  of  view  to  another  were,  as  I  stated,  due  to  my  inability 
to  reconcile  tbe  idea  of  the  rotation  of  a  symmetrical  magnetic 
field  with  my  conception  of  the  physical  nature  of  the  field. 
This  may  be  due  to  some  deficiency  in  my  powers  of  conception  ; 
if  so,  I  shall  welcome  enlightenment.  Neither  of  your  corre- 
spondents attempt,  to  explain  what  they  mean  by  tbe  rotation 
of  the  symmetrical  field  of  a  cylindrical  bar  magnet  or  of  a 
solenoid,  although  both  use  the  expression.  At  no  point  is  the 
field  undergoing  the  slightest  change  in  magnitude  or  direction. 
What  do  they  mean  by  saying  tbat  it  is  rotating  ?  To  me  it 
has  no  meaning  unless  tbe  field  be  not  uniform,  but  consist  of 
discreet  lines  of  force  with  gaps  in  between,  so  that  any  line 
may  be  earmarked  and  its  movements  traced.  In  our  present 
ignorance  of  the  fundamental  nature  of  the  phenomenon  this 
seems  to  be  an  unnecessary  and  undesirable  complication  to 
introduce.  A  magnetic  field  at  any  point  has  a  certain 
strength  and  a  certain  direction,  either  or  both  of  which  can  be 
constant  or  changing  with  the  time.  Your  correspondents 
wish  to  endow  the  field  with  a  new  characteristic,  viz.,  velocity. 
If  the  field  of  tbe  rotating  bar  magnet  is  not  symmetrical,  it 
is  true  tbat  the  dissymmetry  of  the  field  rotates  as  the  field 
grows  stronger  and  weaker  alternately  at  successive  points 
around  the  magnet,  but  this  is  a  very  difierent  thing  from  the 
rotation  of  the  field.     A  somewhat  analogous  example  is  tbe 


brightness  of  a  screen  illuminated  by  a  projection  lantern 
which  produces  a  disc  of  uniform  brightness  ;  if  now  the 
lantern  is  rotated  about  its  axis,  does  the  brightness  of  the  disc 
rotate  ?  Of  course,  if  the  brightness  is  not  uniform  the  want 
of  uniformity  rotates,  but  that  is  quite  another  matter  ;  it  is 
merely  a  convenient  way  of  expressing  the  effect  of  a  peculiar 
cyclical  variation  of  the  value  of  dljdt  (I = illumination)  at 
every  point  of  the  disc.  As  in  the  magnetic  case,  if  the  want 
of  uniformity  is  removed,  the  question  of  rotation  appears  to 
me  to  become  meaningless. 

Mr.  Biedermann  says  that  "  nothing  is  more  certain  "  than 
that  E.M.F.  is  induced  in  a  stationary  conductor  in  the  uniform 
field  under  the  centre  of  a  rotating  pole  and  that  "  this  proves 
that  tbe  magnetic  field  is  in  motion."  If  it  did  there  would  be 
an  end  of  the  matter,  but,  of  course,  it  does  nothing  of  the  kind. 
The  fact  that  E.M.F.  is  induced  in  the  conductor  merely  proves 
that  it  is  situated  in  an  electric  field.  This  electric  field  is 
undoubtedly  due  to  changes  in  the  magnetic  flux  in  the  neigh- 
bourhood of  the  conductor,  but  I  fail  to  see  why  it  must  neces- 
sarily be  due  to  that  part  of  the  field  which  is  undergoing  no 
change  whatever  either  in  magnitude  or  direction,  when  at 
other  points  in  the  immediate  neighbourhood  the  field  is  under- 
going rapid  changes.  In  the  figure  the  flux  density  is  assumed 
to  be  uniform  under  the  poles  and  zero  between  the  poles,  the 
conductors  A  and  C  are  at  rest  while  the  poles  are  mo\ang  to 
the  right ;  then  in  my  opinion  the  conductors  at  A  and  C  are 
not  directly  affected  by  the  magnetic  field  since,  so  far  as  we 
know,  the  ether  at  these  points  is  not  imdergoing  any  change 
whatever.  At  E,  F,  Gr  and  H,  on  the  other  hand,  sudden 
changes  are  taking  place  in  the  condition  of  the  ether,  causing 


the  induction  of  loops  of  electric  force,  as  shown  by  dotted  Imes 
in  the  figure,  which  are  then  propagated  outwards  ^^-ith  the 
velocity  of  light  until  they  meet  the  wires  at  A  and  C  or  some 
other  part  of  the  coil.  It  "is  true  that  the  expansion  of  the  loops 
of  electric  force  with  the  velocity  of  light  is  associated  vrixh  the 
expansion  of  a  magnetic  field,  which  may  be  said  to  induce  an 
electric  field  wherever  it  cuts  ;  in  this  arbitrary  way  one  can 
bring  in  the  idea  of  cuttmg,  but  this  is  rather  far  removed  fi-om 
Mr.  Biedermann's  explanation  of  the  phenomenon.  The 
difference  in  our  conceptions  is  essentially  this  :  When  the 
poles  move  Mr.  Biedermann  sees  the  ultimate  cause  of  the 
electric  force  induced  in  the  conductor  at  the  point  A  itself,  due 
to  the  forward  "  velocity  "  of  the  field  at  this  point,  whatever 
that  mav  mean,  while  I  see  the  ultimate  cause  at  rhe  pole 
tips,  dae"to  the  change  in  the  magnetic  field  at  these  pomts  m 
accordance  with  Maxwell's  theory.  I  hope  that  3Ir.  Bieder- 
mann will  agree  that  this  is  a  correct  interpretation  of  Maxwell  s 
theory  and  that  it  accounts  fully  for  the  E.M.F.  induced  in  the 
coil  without  the  necessity  of  endovnng  the  magnetic  field  with 
anv  new  characteristics  over  and  above  those  postulated  m  Max- 
well's theorv.  The  cause  of  the  E.M.F.  is  seen  to  be.  not  the 
rotation  of  the  field,  but  the  rotation  of  the  want  of  uniformity 
of  the  field,  a  very  important  distinction  when  one  considers 
the  limiting  case  of  the  rotating  solenoid,  where  the  rotation 
produces  no  change  in  the  field  strength. 

Referring  to  the  rotating  bar  magnet,  Mr.  Biedermann  says 
"  He  is  quite  unable  to  agree  with  Prof.  Howe  when  he  says 
that  the  seat  of  the  phenomenon  is  the  surface  of  the  magnet. 
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I  thought  I  had  made  it  clear  that  I  favoured  the. view  that  the 
electric  force  was  induced  throughout  the  material  owing  to 
its  movement  through  the  field.  Other  \sTiter8,  however,  have 
maintained  that  the  phenomenon  is  fundamentally  due  to  the 
surface-curl  produced  at  the  cylindrical  surface  of  separation 
between  the  magnet  and  the  air,  and  I  was  merely  explaining 
the  ground  of  their  argifment. 

In  his  closing  paragraph  Mr.  Biedermann  appears  to  believe 
that  in  the  Lorenz  disc  there  is  cutting  of  lines  but  no  change 
of  flux  through  a  circuit.  This  depends  entirely  on  what  he 
calls  the  circuit ;  when  it  suits  his  argument,  he  replaces  the 
actual  moving  material  of  the  difc  by  an  imaginary  stationary 
line,  with  what  justification  I  do  not  know.  As  the  resuk  of 
this,  however,  Mr.  Biedermann  agrees  substantially  with  mv 
point  of  view,  our  only  difference  being  that  whereas  I  merely 
prefer  one  point  of  view  to  the  other,  he  proves,  to  his  own 
satisfaction  but  not  to  mine,  that  the  other  point  of  view  is 
impossible. 

I  feel  that  our  knowledge  of  the  fimdameijtal  nature  of  the 
phenomena  is  too  vague  to  justify  us  in  doing  more  than 
seeking  to  explain  them  in  as  oimple  a  manner  as  is  consistent 
with  our  conceptions  of  the  nature  of  the  magnetic  and  electric 
fields.  With  fuller  knowledge,  "  the  two  entirely  different 
physical  conceptions  of  one  and  the  same  phenomenon,"  to 
which  Mr.  Biedermann  objects,  may  prove  to  be  equally  crude, 
but  equally  true. — I  am,  &c.. 

South  Kensington,  Nov.  22.  G.  W.  0.  Howe. 


FREQUENCY,  FREQ.,  OR  CURL  ? 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  In  your  issue  of  November  26th  Mr.  Maycock  refers 
to  the  question  of  the  symbol  'Vr  for  frequency  raised  in  my 
r('vi<!W  of  the  previous  week.  He  suggests  that  the  symbol 
should  be  called  freq.  and  pronounced  freek,  and,  in  so  doing, 
misses  the  method  of  spelling  the  word  that  was  intended  to  be 
conveyed  in  the  review.  By  so  doing  lie  converts  what  was 
intended  to  Ixi  a  sly  dig  at  such  non-alphabetical  symbol.s  into 
an  expression  of  a])proval  of  their  u.se. — I  am,  &r., 

London.  Nov.  29.  The  Reviewer. 


"ALTERNATING  CURRENT  WORK." 

TO  THE  editor  OF  THE  ELECTRICIAN. 

Sir  :  A  year  or  more  ago  there  was  a  discussion  in  your 
columns  as  to  whether  reviews  should  be  signed  or  unsigned, 
and  you  kindly  allowed  rae  to  express  myself  on  reviewing 
generally.  Some  n-adcrs  of  this  letter  may  be  mtiTost^'d 
enough  to  turn  back  to  the  above-mentioned  di.scussion,  &c. 

Your  review  of  ray  book  in  your  last  issue  gives  ab.solutely 
no  infonujition  as  to  its  scope  save  that,  it  is  not  njutlieniatiral. 
Many  would  fail  to  gather  therefrom  (hat  there  were  chapters 
on  Alternators,  Transformers  and  .Motors  ;  that  Vector 
Diagrams  were  very  fully  explained,  and  (hat  .su<  h  matters  as 
tlr^  Regulation  of  Transforn;ers  and  the  CircK'  Diagram  of  (he 
Indnc.tioji  .Motor  were  brought,  within  the  ken  of  the  eleinentarv 
student. 

When  (juoting  whiit  I  said  aitoiit.  inatheniatieai  knuwlcdge 
yt)U  left  out  the  words  f/iitiuif/i  lack  of  luilton  or  fi/irvr  inniUil 
imtbility.  If  all  the  student^s  and  engineers  (I  inclu(h'  ot.her 
than  ])urely  electrical)  who  suff^-red  from  one  or  other  of  tlu's«* 
drawbacks  had  been  d-barnd  from  inquiring  knowledge  of 
alternating-<-urrent  ])rin(  iples  ajid  applications,  that  l)raneh 
of  electrical  industry  would  never  luive  developed.  And  if 
to-day  the  non-mathematical  men  were  prevent^-d  from  ])ur- 
suing  their  work,  there  would  be  com]»arat.ively  few  left  and 
the  industry  would  fall  t.o  pieces. 

Your  reviewer  is  evidently  a  mathematiral  man.  and,  there- 
fore, would  probably  be  at  home  with  advaneed  work  of  various 
descriptions.  Now  I  would  ask  him  how  many  of  the  following 
other  oeeuj)ations  he  would  feel  hinis«^lf  qualified  to  take  up  : 
Works  managing,  draughting,  founding,  conatnirtior,  t.est.ing, 
sales  managing,  estimating,  planning,  out.-^idf^  S4'lling.  en'r(ing. 
organi.sing,  running.  If  he  feels  (hat  many  of  these  orouj)a- 
tions  (and  some  others)  are  ''athor  beyond  him,  it  should  bo 


evident  to  him  that  few  of  the  average  men  that  do  excel  in 
one  or  more  of  them  can  be  much  good  at  mathematics.  Yet 
men  of  all  these  clas.ses  (and  many  outside)  are  concerned  with 
alternating-current  work. 

Regarding  the  Calculus,  consider  the  "  Calculus  for  Engi- 
neers," -written  by  that  giant  of  ot.r  profession — Prof.  John 
Perry.  The  book  is  called  an  elementary  one  and  is  stated  by 
the  gifted  author  to  have  been  written  particularly  for  those 
with  very  Uttle  mathematical  training.  Nevertheless,  I 
venture  to  state  that  the  (fortunately)  varied  kinds  of  men- 
taUty  amongst  students  and  engineers  (as  well  as  other  people) 
has  rendered  it  absolutely  impossible  for  many  of  them  to 
grasp  and  retain  such  knowledge.  And,  on  the  other  hand, 
it  is  equally  impossible  for  some  mathematical  men  to  do  some 
of  the  necessary  things  which  some  non-mathematical  men  find 
easy. 

The  comments  regarding  the  problems  or  questions  in  my 
book  are  misleading,  and  it  might  be  gathered  that  there  was 
an  enormous  number  of  them.  Omitting  Chapter  I.,  which 
has  none,  there  is  an  average  of  23  per  chapter.  The  range  is 
certainly  wide  (from  Grade  I.,  Wiremen's  to  A.M.I.E.E.),  but 
it  mignt  have  been  stated  that  some  are  starred  and  soma 
daggered  to  denote  respectively  (*)  thoS3  that  range  slightly 
beyond  the  subject  matter  of  the  book  and  (f)  those  that  can 
be  only  partly  answered  therefrom. 

There  is  no  haiTQ  in  giving  the  best  students  an  idea  of  what 
they  will  eventuall)^  have  to  work  up  to,  and  these  questions 
also  serve  as  guides  to  the  lecturer  In  extending  his  subject. 

It  should  surely  have  been  mentioned  that  the  answers  to 
all  the  numerical  problems  have  been  worked  out  and  stated  ; 
and  that  helps  to  the  solution  of  some  of  the  more  difficult  are 
given  in  the  .shape  of  "  Auxiliary  notes." 

Perhaps,  after  all,  your  reviewer  has  unintentionally  done 
me  a  good  turn.  He  has  made  it  so  clear  that  the  book  is 
devoid  of  mathematics  that  some  of  the  kind  of  people  I  have 
written  for  will  conclude  that  it.s  400  pages  and  2.58  illustra- 
tions will  be  helpful  to  them. — I  am,  &c., 

West  Norwood,  S.E.,  Nov.  29.         AV.  Perren  Maycock. 

[Mr.  W.  Perren  Maycock  is  mistaken  in  assuming  that  the 
reviewer  of  his  book  is  a  mathematician,  and  that  he  is  without 
experience  in  several  of  the  branches  of  electrical  engineering 
mentioned  above.  To  our  detriment  there  are  very  few 
mathematicians,  on  the  engineering  side,  in  England  at  the 
present  day.— Ed.  £.] 


ELECTRICAL  ENTERPRISE  IN  INDIA. 


▼A  conference  of  electrical  engineers  and  inspectors  in  the  Govern- 
ment service  was  held  last  month  in  CalcuttA,  and  among  those 
pre.-ient  wen-  Messrs.  J.  \V.  Mcares  (Electrical  Adviser  to  Government 
of  India),  G.  F.  Adams  (Chief  Inseixjtor  of  Mines),  A.  K.  Taylor 
(Executive  Engineer,  Electrical  I)i\ision,  CalcuttA),  A.  N  McIntvTe 
(A.Hst.  Electric  In.spector,  Bengal),  B.  Raikes  (Electric  Inspector, 
Hiirina).  W.  F.  Stuart  Menteth  (Electrical  Engineer,  Bombay), 
F.  W .  WiIkoii  (Electric  Inspector,  Bombay),  J.  S.  PitkcAthly,  C.V.O. 
(Eleetrical  Engineer  and  In.'<i)ector,  Delhi),  E.  J.  B.  Greenwood 
(Eleitrie  liis|x'ctor,  Madras),  C.  M.  B.  Mcrsh  (Electric  Inspector, 
iVntral  I'lovmces),  C.  C.  T.  Eastgatc  (Electric  Insj^ector,  Punjab), 
and  W,  hell  (t)fticiating  Electric  Inspector,  Unit<?d  Provinces). 

In  his  KjH'ninn  !*|Kvx^h  tho  ch.iirman  (Mr.  Mcares)  said  th.it  while  the 
nuH^ting  had  Ikk-ii  convened  at  tlio  suggestion  of  the  Government  of  India, 
and  with  the  conctirreneo  of  tho  resj>ective  CJoVernnicnts,  his  reinarlu 
were  entirely  jxrsonid  .md  must  not  lie  considered  in  any  way  to  eommit 
Government .  Tlie  lir.nt  matter  which  he  desired  to  liring  before  them  wa« 
the  (pii'stion  of  the  rules  n-lating  to  electricity  in  mines.  They  had 
already  snn  a  rougli  draft  which  he  had  i^repared,  V>a8ed  on  the  British 
Home  Otiice  rules.  During  the  jwst  week  ho  had  lieen  in  the  coalfield 
di«tricts;  he  ha<l  revi8ite<l  some  of  the  workings  where  ^wwer  was  used, 
and  al»<i  had  talke<i  the  matter  over  with  those  engage<i  in  the  industry 
and  with  their  colleagues,  tho  mining  insjiectors.  The  matter  had 
already  come  lx>fore  the  Indian  Mining  Association,  and  he  hojx>d  to 
meet  its  technical  .idviscrs.  Nothing  should  be  done  to  interfere  with 
that  growing  industry  unle4>s  the  higher  mtorosts  of  life  and  prop«'rty 
demande<l  it.  The  result  would,  ho  hoixil,  be  a  revised  draft  which, 
after  it  had  lieen  put  into  legal  shape,  would  meet  with  general  approval 
when  formally  jtubljslied  for  criticism.     The  Board  of  Trade  rules,  th» 
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adoption  of  which  in  their  entirety  was  recommended  from  the  Bombay 
side  a  few  years  ago,  were,  he  ventured  to  say,  somewhat  of  an  anachro- 
nism. In  India,  however,  it  was  a  much  more  simple  matter  to  revise 
statutory  rules  than  in  Great  Britain.  What  they  had  to  romemlxjr, 
seeing  that  Government  must  bo  largely  guided  by  them  in  those  matters, 
was  that  they  were  the  official  guardians  of  an  industry  which  was  now 
taking  root  in  tho  country,  but  which  was  a  very  sensitive  plant.  It  was 
common  knowledge  that  the  British  Electric  Lighting  Act  of  1882 
stopped  all  progress  for  six  years,  and  tho  very  detailed  and  restrictive 
rules  in  force  in  the  Old  Country  had  been  a  byword  for  30  years.  In  the 
course  of  the  work  that  had  fallen  to  his  lot  in  connection  with  the 
Indian  Acts  of  1903  and  1910  he  had  had  the  valuable  report  of  tho  Insti- 
tution of  Electrical  Engineers  on  electrical  legislation  constantly  in  his 
mind,  and  he  believed  that  the  electrical  industry  in  India  had  not  been 
seriously  handicapped  by  defects  in  the  law.  In  the  matter  of  rules, 
no  matter  how  carefully  thought  out  might  be  the  draft,  it  was  the 
administration  of  them  with  common  sense  that  really  mattered.  If  one 
could  be  quite  certain  that  everyone  manufacturing,  selling  or  installing 
electrical  plant  would  only  put  in  the  very  best  material  in  the  very  best 
manner,  no  rules  would  be  needed  for  them  ;  similarly,  if  everyone  in 
charge  or  possession  of  installations  had  the  necessary  technical  knowledge 
and  skill,  and  the  determination  to  use  it,  no  rules  would  be  necessary  to 
control  them.  Unfortunately  the  millennium  was  not  yet,  and  rules  were 
a  regrettable  necessity.  If  they  found  a  way  of  doing  a  given  thing  that 
was  better  than  that  prescribed  by  the  rules,  why  then  let  the  rule  be 
relaxed,  as  it  could  be  by  Government  ?  A  lawyer  would  tell  them 
that  rules  had  the  force  of  law ;  a  constructional  engineer  would  perhaps 
tell  them  that  rules  offered  an  opportunity  to  meddlesome  people  to  show 
their  authority.  There  was  some  truth  in  both  criticisms,  but  provision 
was  made  in  their  present  rules  for  relaxation  by  Government,  and  in 
some  cases  by  themselves  when  it  was  necessary.  It  remained  for  them 
to  use  that  power  with  discretion,  for  the  good  of  the  industry,  while 
safeguarding  life  and  property.  Those  latter  considerations  were  con- 
spicuously absent  in  the  early  days  of  electricity  in  America,  and  even  in 
England.  He  was  old  enough  to  remember  the  original  Brighton  and 
Hove  Company,  which  without  statutory  powers  ran  overhead  wires  all 
over  the  chimneys  of  those  towns.  From  that  pioneer  concern  of  Mr.  R. 
Hammond  arose  the  prosperous  Brighton  Corporation  undertaking,  and 
the  equally  successful  Hove  Company.  He  also  saw  something  of  early 
American  construction  ;  in  both  cases  the  methods  were  bad.  In  Eng- 
land the  drastic  remedy  delayed  progress  for  a  long  time,  while  unham- 
pered America  saw  that  those  methods  did  not  pay,  and  reformed  them 
from  within,  to  her  lasting  advantage.  He  must  admit  having  done 
some  pioneer  work  himself  in  Darjeeling  ;  it  certainly  gave  an  impetus  to 
further  development  elsewhere.  A  matter  which  he  had  lately  had 
occasion  to  discuss  was  that  of  the  so-called  "  comi^lsory  clauses  "  of 
the  Electricity  Act,  and  he  invited  their  views  on  that  subject.  When  a 
licence  was  granted  for  electric  supply  to  a  town,  certain  streets  were 
specified  in  which  mains  must  be  laid  down  within  a  limited  period. 
That  may  be  done  either  in  the  licence  or  within  six  months  after  it  was 
granted.  A  few  years  ago  those  provisions  worked  smoothly  and  without 
undue  hardship,  but  he  was  by  no  means  sure  if  that  was  likely  to  be  the 
case  in  future.  At  present  many  large  towns  had  a  public  supply,  and 
investors  in  those  companies  had  in  most  cases  little  cause  for  complaint. 
India,  however,  was  a  vast  country  ;  until  the  advent  of  the  electric  fan, 
and  even  with  its  help,  the  climate  was  not  salubrious  ;  and  from  every 
possible  point  of  view  they  desired  to  increase  the  number  of  places  which 
had  the  benefits  of  cheap  electric  supply.  But  outside  capital  had  always 
been  rather  shy  of  India,  and  would  be  more  so  in  the  future,  whilst  the 
secret  of  unlocking  the  vast  supplies  of  indigenous  capital  had  only  to  a 
small  extent  been  solved  as  yet.  He  was  told  that  the  fear  of  com- 
pulsory works  being  specified,  in  streets  where  no  return  was  likely,  was 
one  of  the  chief  causes  of  that  shyness.  If  so,  was  it  better  to  have  no 
supply  at  all  or  to  risk  a  licensee  company  failing  to  lay  down  works  ? 
j  If  commercial  men  went  to  the  trouble  and  expense  of  forming  a  com- 
tpany,  paying  a  consultant  and  obtaining  a  licence,  they  did  it  with  the 
[  laudable  desire  of  making  money  ;  and  the  last  way  to  achieve  that 
object  would  be  by  refusing  to  extend  their  works.  In  his  book  on  the 
first  Electricity  Act  (of  1903)  he  spoke  of  a  licence  as  a  "  valuable  conces- 
sion." So  perhaps  it  was  then,  but  he  was  no  longer  so  sure  about  the 
matter.  They  ought  to  encourage  promoters  in  every  legitimate  way  to 
extend  their  operations,  and  not  to  restrict  them  more  than  was  abso- 
lutely essential.  If  compulsory  areas  hindered  enterprise,  then,  in  his 
opinion,  compulsory  areas  should  be  severely  limited  or  altogether 
banished  ;  and  he  believed  that  view  would  be  generally  accepted.  In 
the  Electricity  Act  of  1910  provision  was  made  for  undertakings  of  special 
character  to  work  without  a  licence,  under  certain  conditions.  The 
clauses  in  question  were  not  exactly  as  he  wished  them  to  be,  but  he 
thought  they  were  workable.  His  view  was  that  every  encouragement 
should  be  given  to  such  semi-public  undertakings.  The  promoters  of 
them  might  be  trusted  to  foresee  the  effects  of  possible  competition  from 
other  similar  concerns  or  licensed  undertakings,  so  long  as  it  was  fair  and 
unhampered  competition.  Competition  was  mainly  a  matter  of  supply 
and  demand,  although,  of  course,  the  man  in  possession  had  a  consider- 
able pull.  For  his  enterprise  he  deserved  to  have  it,  too.  The  next 
point  he  wished  to  raise  was  that  of  electrical  installation  work,  which 
like  the  poor,  was  always  with  them.  It  was  a  dull  but  very  necessary 
branch  of  their  work,  and  a  branch  in  which  much  Gov  ernment  capital  was 
invested.  Those  of  them  who  had  been  long  enough  in  India  would 
remember  that  private  house  wiring  in  early  days  was  jerry  wiring  of  the 
worst  order,  partly  from  sheer  ignorance  of  local  conditions  and  partly 
from  ignorance  on  the  part  of  the  purchaser,  who  accepted  the  lowest 
tender  and  suffered  for  it.     It  was  just  possible  that  such  things  happened 


now,  but  not  in  Government  buildings.  Ho  must  admit  that  he  had  very 
scant  respect  for  the  lowest  tender,  though  it  always  required  Rome 
courage  to  ignore  it.     Where  there  were  not  strong  r^  :  con- 

trary he  thought  tenders  should  always  be  invited  for  '  -.rork 

from  firms  of  contractors  of  substance  and  repute.     'I  ^; 

settling  down  to  tho  use  of  the  modern  metal  cased  -_.    ,.  ,it 

extent.  Steel  conduit  wiring  had  Ixsen  used,  but  the  high  initial  cort 
and  trouble  with  condensation  had  combinwi  to  limit  its  use.  The 
attempts  made  to  use  lead-covered  wiring  in  India  20  years  ago  were  a 
sad  failure,  owing  to  the  necessity  for  thorough  bonding  and  earthing 
not  being  recognised  ;  at  present  cojjper,  lead  and  an  alloy  of  loa<^i  were 
used  with  more  or  less  success  according  to  locality  and  (perhaps)  skill  in 
erection.  He  did  not  suppose  it  possible,  or  even  desirable,  that  there 
should  be  a  rigid  and  uniform  specification  for  electrical  wiring  all  over 
India  and  Burma.  At  the  same  time,  a  measure  of  uniformity  was 
desirable.  The  Bengal  Government  Specification  originally  drawn  op 
by  him  for  Government.  House,  Calcutta,  had  been  revised  from  time  to 
time,  and  formed  the  basis,  he  believed,  of  those  in  use  in  most  provinces. 
It  must  assist  contractors  who  had  branches  all  over  India  if  the  con- 
ditions to  which  they  tendered  and  the  material  they  had  to  siipply  was 
more  or  less  the  same  everywhere.  Those  were  some  of  the  matters 
which  they  could  usefully  discuss.  The  provisions  in  the  two  elec- 
tricity Acts  for  Advisory  Boards  remained  a  dead  letter,  but  he  should 
welcome  the  formation  both  of  an  Imperial  Board,  to  meet  in  conjunction 
with  their  annual  conference,  and  of  a  standing  Provincial  Board  at  the 
headquarters  of  each  of  the  Provinces.  That  would  ensure  commercial 
questions  being  threshed  out  by  commercial  men.  There  were  boundless 
possibilities  in  connection  with  electricity  in  India,  and  as  yet  only  the 
fringe  of  them  had  been  touched  ;  they  could  do  a  great  deal  of  good  or 
harm  according  to  the  way  in  which  they  tackled  the  problems  which 
came  before  them. 


LEGAL  INTELLIGENCE. 


Vandervell  v.  A.  P.  Lundberg  &  Sons. 

On  Monday  Mr.  Justice  Younger  commenced  the  hearing  of  this  action, 
by  which  plaintiff  claimed  relief  in  respect  of  an  alleged  infringement  by 
defendants  of  his  registered  design  for  switch  boxes. 

Mr.  Walter,  K.C.,  and  Mr.  Hunter  Gray  were  for  plaintiffs,  and  Mr. 
Colefax,  K.C.,  and  Mr.  Eric  Bousefield  for  defendants. 

Mr.  Walter  said  the  action  was  an  action  for  infringement  of  two 
registered  designs,  the  first  No.  562,949,  registered  in  class  3,  that  class 
being  for  articles  made  in  wood  and  applied  to  wooden  switch  boxes  used 
in  connection  with  electrical  installations ;  that  was  registered  on 
May  19,  1910.  The  other  was  No.  568,527,  registered  in  class  3,  which 
applied  to  metal  articles,  and  was  for  application  to  metal  switch  boxes, 
and  was  registered  on  Aug.  19,  1909.  The  registration  was  under  the 
Patent  Ajt  of  1907,  sec.  69  of  wliich  dealt  with  registered  designs.  It 
provided  that  the  Comptroller  might,  on  the  application  made  in  the  form 
and  maimer  prescribed  of  any  person  claiming  to  be  the  proprietor  of  any 
new  or  original  design,  not  previously  published  in  the  United  Kingdom. 
register  such  design  in  the  class  to  which  such  design  was  applicable. 
Sub-section  2  provided  that  the  same  design  could  be  registered  in  more 
than  one  class.  Sec.  83  of  the  Act  provided  that  the  registered  pro- 
prietor should,  subject  to  the  pro%'isions  of  the  Act,  have  a  copj-right  in 
the  design  for  five  years  from  the 'iate  of  registration,  and  it  was  provided 
that  the  period  might  be  extended  for  two  further  periods  of  five  years 
on  payment  of  certain  fees.  Another  section  made  p'-ovision  for  what 
was  to  bo  done  before  delivery  or  sale  of  any  of  the  articles  to  whicii 
the  registered  design  was  applied.  Failure  to  comply  with  any  of  the 
requirements  deprived  the  proprietor  of  any  penalties  or  damages  in 
respect  of  infringement,  but  did  not,  counsel  submitted,  deprive  him  of 
his  right  to  an  injunction.  Sec.  60  related  to  the  enforcement  of  such 
rights,  and  provided  that  during  the  existence  of  the  copvright  it  shoidd 
bo  unlawful  for  any  person  to  applj-  the  design  to  f  ny  goods  in  respect  of 
which  the  design  was  registered  or  any  obvious  or  fraudulent  representa- 
tion, except  with  tho  consent  of  the  owner.  Sec.  93  defined  what  was  to 
be  done,  and  showed  that  tho  protection  was  applicable  to  tho  design  by 
whatever  means  it  was  applied.  Tho  protection  was  apart  from  the 
article  itself,  and  could  be  applied  to  various  articles.  That  particular 
design  applied  to  switch  boxes  for  electrical  installations,  but  the  circum- 
stances were  different  to  those  in  a  patent  action.  The  whole  question 
was  whether  a  new  and  original  design  had  been  infringed,  and  that  was 
really  a  question  for  the  eye — the  instructed  eye.  To  tho  instructed  eye 
two  paramount  things  were  in  evidence,  two  tumblers  and  six  switches 
in  line  mounted  behind  the  plate.  At  the  bottom  there  were  two  little 
tilings  that  caught  the  eye  ;  those  wore  the  terminals  which  took  off  the 
current.  The  question  was  not  only  tho  design,  but  any  fraudulent  and 
obvious  imitation  thereof.  He  thought,  however,  that  the  Court  would 
have  very  little  difficulty,  having  regard  to  the  form  in  which  those 
articles  had  been  put  upon  the  market,  in  coming  to  tho  conclusion  that 
defendants'  switch  box  was  practically  identical  with  plaintiff's  regis- 
tered design.  It  was  not  imtil  the  end  of  1913  that  it  came  to  the  know- 
ledge of  plaintiff  that  certain  articles  to  which  their  design  was  apphed 
were  on  the  market.  On  those  articles  there  was  no  name,  and  he  could 
not  for  a  long  time  find  out  who  was  putting  them  on  the  market.  Finally, 
a  circular  issued  by  defendants  came  to  his  notice,  and  he  discovered 
what  they  were  doing.  Defendants'  articles  had  the  switches  arranged 
on  the  plate  in  the  same  way  as  plaintiff's,  two  circles  at  the  top  in  the 
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same  way,  and  the  two  terminals  in  the  same  place  ae  plaintiflfs.     A 
closer  copy,  he  submitted,  his  lordship  could  not  conceive.     Looking  at 
a  switch  box  made  in  accordance  with  plaintiff  s  design,  and  one  of 
defendants',  his  lordship  would  find  them  identical, 
air.  CoLZFAX  :   Except  for  the  lugs  at  the  side. 

Mr.  Walter,  continuing,  said  the  writ  was  issued  on  June  3.  1014, 
plaintifl  claiming  an  injunction,  damages  and  a  delivery  up  of  the  in- 
fringing articles.  The  defence  put  in  alleged  that  plaintiff's  design  was 
not  novel,  that  defendants  had  not  infringed  it,  and,  further,  that  jilaintiff 
had  used  the  numU-r  <,{  his  registered  design  uj.on  articles  tliat  were  not 
made  in  accordance  with  the  design.  AVith  resiard  to  the  last  i)art  of  the 
defence,  in  1912  ])lainti(T  introduced  two  new  forms  of  switch  Ixj.xes.  In 
one  the  registered  number  was  on  the  jjlate,  but  on  the  other  no  numljer 
appeared  on  the  switch  plate.  Tliat  state  of  things  remained  until  191.3, 
when  at  the  time  of  the  Motor  Show  i)laintiff  introduced  a  new  switch 
plate.  It  was  got  out  in  a  hurry,  and  the  new  ])iate  should  have  had  on 
it  no  num>x;r  six  plates,  and  six  i)latcs  only  were-  produced,  but  by  some 
mistake  the  registered  numlxjr  got  u])on  one  ])late,  and  that  plate  was 
used  in  eoimection  with  a  switch  lx>x  not  of  the  registered  design.  That 
one,  and  that  one  only,  had  plaintiff  Ijeen  able  to  find,  and  immediately 
it  was  called  to  their  attention  they  took  i\u;  precaution  of  putting  the 
registered  nuniljer  u]>(m  the  w(M>d  of  the  switch  box  instead  of  on  the 
l)late.  He  submitted  that  <lefendants  had  taken  the  substantial  part 
of  plaintiff's  design,  and  there  was  nothing  whatever  U>  dejirive  them  of 
their  legal  rights  under  the  Act. 

Mr.  CoLEKAX  said  that  one  of  his  submissions  would  be  that  what  was 
put  in  as  an  illustration  of  plaintiffs  switch  Ikjx  was  not,  in  fact,  the 
registered  design. 

Mr.  Waltek  said  the  Bwitch  box  produced  was  made  from  the  design. 
Mr.  CoLKFAX  jKiinted  out  that  it  had  no  Ix-ading  round  it. 
Mr.  Waltek  agreed,  but  said  he  would  ])roduce  another  which  had  the 
beading.     It  made  no  difference.     Defendants'  was  sulistantially  j)ro- 
duccd  from  plaintiff's  design. 

Albekt  .Mid(;lev,  chief  electrical  engineer  to  plaintiff,  said  they  did 
a  large  business  in  sujijilying  electric  lighting  in'>tallations  for  motor  cars. 
In  1013  it  first  came  to  his  knowledge  tiiat  switch  lx>.\es  similar  to  their' 
switch  boxes  were  on  the  market.  At  the  time  they  intrf)duced  the 
switch  boxes  of  registered  design  there  was  not  to  his  knowledge  any 
switch  Ikjxcs  like  them  on  the  market.  In  1911  plaintiff  intnxluced 
what  might  be  called  their  No.  1  switch  box,  and  on  that  the 
registered  numlxTH  ajipeared.  Iviter  Nos.  2  and  3  were  jmt  on  the 
market,  but  on  neither  of  them  a])|)eared  the  registered  inimljers.  The 
same  switch  plate  was  used  in  the  latter  as  in  the  fornjer.  He  never 
knew  that  the  registered  numbers  had  aj)peared  on  a  No.  2  switchlward 
until  his  attention  was  called  to  it  after  the  present  proceedings. were  com- 
menced. In  January,  1!)14,  he  received  a  stf)ck  of  new  switch  j)|at(s,  all 
of  which  liad  on  the  registered  nunilxr.  Init  they  were  int«Mul»?d  for  the 
No.  1  switchboard.  He  could  not  exiilain  how  one  got  to  Ik-  UM-d  for  a 
No.  2.  He  descrilxid  the  process  adopted  by  plaintiff  firm  in  con- 
structing an  article.  The  man  resiK)nsible  would  have  the  drawing  of 
the  arti«Ie  before  him  to  he  constructed.  He  would  sen<l  n  retjuisition 
to  the  stoics  for  the  materials  re<|uire(l.  The  finislieil  article  would  Ik? 
sent  back  to  store,  but  Ix'fore  it  was  sent  back  the  material  UM-d  in  its 
construrtion  would  Ik?  chi-ckcd  by  the  ins|K-ction  dejmrtment.  .As  soon 
ns  his  attention  was  called  to  on(>  of  the  switch  Ihixcs  of  unregistered 
<lesign  having  gone  out  with  the  regist<*red  numU-r  on  the  jilates  he 
<liecked  every  one  of  the  ]>lafe»  in  stock.  Ho  had  not  now  got  any 
«^^itch  ])latos  with  the  registererl  uuiuIkt  u)Hin  tlu-m.  The  registered 
niinilHT  WHS  now  staniiied  on  the  w<iod  work  to  avoid  any  |Kissible  error. 
There  was  no  reason  whatever  for  applying  the  ri-git-tcred  design  to 
switcli  l»ix  No.  2,  anil  until  his  attention  was  calli-d  to  the  om"  iuHtanc*' 
adduced  by  defendants  he  did  not  kntJW  that  it  had  ever  lH'<>n  done. 

CroHK-oxaminoil,  he  said  that  at  the  time  it  was  <lecid«<d  to  jiut  the 
registered  nuinlx-r  on  the  switch  jdates  theyha<l  in  stock,  switch  plates 
which  liore  no  nunilwr.  Uitterly  they  had  no  swi'.ch  plates  with  the 
registered  niiinlN'r  u])on  tluni,  ami  they  liad  largely  advertised  these 
switch  i)o\es  and  ha<l  a  large  sale  (or  them. 

iSir  (tEo.  ('KKvnoN  M,M«KS  said  thai  h«'  had  had  a  lengthy  <'\iierience 
of  motors  and  nu>tor  acc^'ssories,  and  he  knew  of  no  switch  In)\  similar 
to  ]>IaintitT's  registered  de^ign. 

l'"or  the  defence,  Mr.  Colkiax  said  that  the  |irote(«;  '      '    I  by  a 

design   was   very   nieagre,   and   the   Court    would   not  iff   to 

extend  the  jirotection  he  was  entitled  to.      AN'hat  was  rlntneii  lieie  was  a 
box  with  a  s|o|)ing  top  and  a  ])|at«>  in  combination  witli  a  iiiin.U'r  of 
switches  disposed  in  n  line,  probably  n  horixnntnl  line. 
Mr.  Waltkk  :   Six. 

Mr.  CoLKFAX  saiil  his  learned  friend  limit<'d  it  to  nix.  but  he  did  not 
know  -.vliy  he  should.      He  submitted  llii'  n 

at  ail,  and  Ik?  also  submitted  that  the  tli  i>' 

i  n  the  way  ]>laintitT  sought  to  have  the  drawiii'i  construed  ;  but  when  it 
was  done  you  nnist  look  at  the  thing  as  a  wjiole.  It  was  not  right  to 
pick  out  one  or  two  features  of  the  firnwing  ami  wiy  they  emisiitnto  the 
r(?giHtered  design.     Everythinn  shown  in  the  drnv  n? 

he  design  as  n^gistored.      l/>oked  at  in  that  way,  <\ 

not  infringe,  and  it  was  ini]M>ssilile  to  say  that  tlie  ii''  I 

one  essential  jiart  of  the  design.     The  first  thing  to  not  i  ,;; 

was  that  the  top  line  of  the  sloping  top  was  Ihish  with  a  bead.  The 
second  i)oint  was  that  the  rcgistpred  design  showed  a  metal  jilale  horj. 
7.onlally  disposed  covering  the  jMisition  of  all  the  switches  ;  and  the  third 
poii\t  was  tlint  the  liori/ontal  front  of  the  l>o>i  Wii^        '      '         '  "    •    -p 

or  otherwise,  so  far  as  anyone  looking  at  the  jirint  <  ■  .•  re 

three   features   of   the   rcuistered   design,   and    the   «!!■  iiL>'nienl 

«lilTen«d  in  eacli  of  those  thiee  risj>ccta  front  the  n<Bist<  n.    Thero 


were  other  differences,  but  those  were  the  ones  on  which  he  mainly  relied, 
because  they  were  all,  he  submitted,  distinct  features  which  were 
obvious  to  the  eye.  His  second  point  was  invalidity  of  the  design.  He 
agreed  that,  proi)erIy  interpreted,  the  monojjoly  effected  by  this  registra- 
tion was  valid,  but  he  was  not  thereby  admitting  that  the  design  inter- 
preted as  it  was  necessary  for  plaintiff  to  .succeed  on  infringement- was 
not  bad  for  invalidity.  You  could  not  have  an  infringement  action  based 
upon  relative  invalidity,  but  you  must  look  at  the  design  in  its  entirety. 

Expert  evidence  was  given  as  to  defendants'  interpretation  of  the 
design. 

Mr.  Walter,  K.C,  in  repl.%-ing.  commented  on  the  fact  that  defendants 
had  not  given  evidence  as  to  how  they  came  to  get  out  their  design. 

At  the  conclusion  of  the  arguments  his  lordship  reserved  judgment. 


Electric  Railway  Co.  of  London   Ltd.   v.  Inland  Revenue 
Commissioners. 

The  Court  of  Appeal  (Lords  Justices  Swinfen  Eady,  Bankes  and 
Warrington)  has  dismis.scd  the  appeal  of  the  Undergroimd  Electric  Rail- 
way Co.  of  London  (Ltd.)  and  Messrs.  Glyn,  Mills,  Currie  &  Co.  from  a 
decision  of  Mr.  Justice  Scrutton  affirming  a  deciision  of  the  Commis- 
sioners of  Inland  Revenue.  The  question  at  issue  was  what  was  the 
])roper  stamj)  duty  to  Ix?  assessed  upon  a  deed  dated  Dec.  I3th,  1912, 
made  between  ap])eUant  companj'  and  Glyn,  Mills,  Cmrie  &  Co.  (as  the 
tnistees),  by  which  the  company  agreed,  provided  a  sufficient  number  of 
holders  of  ordinary  stock  of  the  Central  London  Railway  Co.  would  take 
guaranteecJ  stock  in  exchange  for  their  ordinary  stock,  to  guarantee  in- 
terest at  4  jx'r  cent,  on  such  guaranteed  stock  payable  half-yearly  if  and 
to  the  extent  that  tho  profits  of  the  Central  London  Co.  were  not  suffi- 
cient to  pay  that  amount  of  interest.  In  the  event  of  all  the  holders  of 
ordinary  stock  acceding  to  the  exchange,  and  if  the  Central  London  Co. 
made  no  profits  in  any  year,  appellant  corapanj'  would  be  liable  to  pay 
£120,000  in  that  year,  "bt'ing  4  per  cent.  U])on  £3,000,000  stock.  In  these 
circumstances  the  Commissioners  asses.sed  the  instrument  at  a  10s.  duty 
as  a  deed  of  any  kind  what.soever  in  Schedule  I.  of  the  Stamp  Act,  1891 
(this  was  not  objected  to),  and  in  £3,000,  being  2s.  6d.  for  each  £5  value  on 
£120,000  as  an  instrument,  being  the  only  principal  or  primarj'  security 
for  an  aiuiuity  or  for  any  sum  or  sums  of  money  at  stated  periods  for  an 
intlefinite  period,  and  it  was  against  the  latter  sum  that  apj)ellants 
a])])ealc(l  to  .Mr.  Justice  Scrutton. 

.Mr.  Roskill,  K.C.,  and  Mr.  Austin-Cartmell  appeared  for  appellants  : 
the  Solicitor-General  and  Mr.  W.  Finlay,  K.C.,  for  the  Commissioners. 

Mr.  Roskill,  in  support  of  the  appeal,  contended,  first,  that  the  deed 
was  not  liable  to  any  ad  valorem  duty,  and,  secondly,  that  if  it  were  so 
liable  the  duty  the  Commissioners  had  assessed  was  too  high,  and  should 
only  1x1  assessed  at  £1,.500,  which  was  2s.  6tl.  for  each  £5  value  on  £0O,lKX» 
instead  of  2s.  ()d.  for  each  £5  value  on  £120,000. 

In  the  result  their  Lordships  dismissed  the  apjx?al,  with  costs. 


Liability  of  Tramway  Undertakings. 

Last  week  Glasgow  Corporation  were  sued  in  the  local  Sheriff  Court 
by  Mrs.  M.  Kinnaird  (or  Young)  for  £150  in  resjx>ct  of  ])ersonal  injuries 
sustain»?d  by  h(?r  on  Jan.  2  while  descending  the  stair  of  a  tramcar. 
Ihirsuer  averred  that  the  car  was  at  a  standstill  when  it  suddenly  started 
forward  with  a  jerk  and  threw  her  down  the  stairs  and  against  the  con- 
troller 1k>x.  In  his  decision.  Sheriff  Lyell  referred  to  pursuer's  contention 
that  it  was  the  duty  of  the  driver,  after  bringing  the  car  to  rest  at  the 
stopjting  place,  to  wait  luitil  he  received  th(>  usual  and  proj)or  signal  from 
th<'  conductor  Ix-fore  again  setting  tlu*  car  in  motion.  It  ap]H^ared  to  him 
to  Is'  out  of  the  (piestion  to  suggest  that  the  driver  was  in  fault  in  starting 
a  car  when  a  jwssenger  was  coming  down  tho  stair,  altogether  out  of  the 
range  of  his  vision.  A  jia.ssenger  so  descending  like  a  passenger  walking 
from  tho  inside  of  a  ear,  must  look  after  himself,  and  take  the  ordinary 
pn'cautions  to  save  himself  from  the  ]>ossibility  of  the  car  st(>]>ping  or 
going  ahead  when  he  was  so  doing,  .ludgment  was,  therefore.  gi\-en  for 
defenders. 
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COMMERCIAL  TOPICS. 


A  Commercial 

Electrical 

Association. 


I 


Considerable  interest  attaches  to  a  suggestion 
recently  made  by  Mr.  Howard  Foulds,  the 
secretary  of  the  Birmingham  electricity  depart- 
ment, in  a  Paper  read  by  him  before  the  Bir- 
mingham Electric  Club,  on  the  subject  of  orgpunising  electric  supply. 
Mr.  Foulds  put  forward  a  plea  for  the  formation  of  an  association 
made  up  of  the  commercial  men  in  the  electrical  industry.  He 
argued,  and  rightly  so,  that  there  is  a  plethora  of  mstitutions  and 
associations  which  have  the  interests  of  the  technical  and  manufac- 
turing sections  of  the  industry  at  iieart.  There  does  not  exist  any 
body  which  can  justly  be  said  to  devote  itself  exclusively  to  the  in- 
erests  of  that  very  considerable  body  of  mdividuals  who  act  in 
commercial  capacities  in  one  form  or  another  both  in  this  country 
and  abroad.  In  particular  Mr.  Foulds  laid  emphasis  upon  the  imme- 
diate necessity  of  training  young  men  for  commercial  positions  in  the 
electrical  industry,  and  also  to  fit  them  to  act  as  trade  ambassadors 
in  the  Colonies  and  foreign  countries.  This  suggestion  is  one  which 
cannot  fail  to  meet  with  general  approval.  It  is  evident  from  Mr. 
Sparks'  references  to  the  commercial  engineer  in  his  presidential 
address,  that  the  industry  is  awakening  to  a  sense  of  its  responsi- 
bilities regarding  this  important  section  of  its  membership.  As  a 
class,  commercial  electrical  men  are  closely  attached  to  their  duties, 
and  are  probably  much  more  occupied  as  to  time  than  any  other 
section  of  the  industry.  This  may  explain  their  comparative  in- 
activity in  the  past  in  organising  themselves  with  the  object  of 
strengthening  their  position  in  the  industry,  and  also  to  giving 
greater  effect  to  the  work  which  they  have  in  hand.  Mr.  Foulds 
is  a  well-known  personality  in  the  business  of  electricity  supply,  and 
probably  is  brought  more  closely  into  contact  with  individual 
electrical  men  than  many  others  in  the  industry.  As  this  admirable 
suggestion  has  come  from  him,  we  think  that  he  cannot  do  better 
than  proceed  to  give  effect  to  the  ideas  which  he  has  developed  out  of 
his  fruitful  experience  of  electrical  affairs.  The  association  which  he 
has  suggested  may  also,  we  think,  be  useful  in  helping  to  get  elec- 
trical men  into  Parliament.  In  this  particular  public  capacity  we 
have,  unfortunately,  too  few  representative  characters.  Those  of 
our  readers  who  know  Mr.  Foulds  would  pay  him  the  compliment  of 
wishing  him  a  seat  in  Parliament.  We  hope  that  his  valuable  sug- 
gestion will  not  be  shelved  and  that  he  himself  will  be  able  to  devote 
the  time  from  his  multifarious  and  arduous  duties  to  their  prosecu- 
tion in  practice.  *         *         *         * 

luro.-nianon/x^         Uudcr  prcscut  conditions  it  is  very  difBcult  for 
iviainienance  e    _i_  ±_       ^x*  '        t  c     J_^ 

of  Fxnnrts  manufacturers  to  entertam  any  proposal  tor  the 

■  export  of  electrical  plant  and  supplies,  but  we 

would  point  out  that  it  is,  apart  from  purely  trade  considerations,  a 

matter  of  the  greatest  national  importance  that  the  exports  of  goods 

should  be  maintained — ^nay,  expanded  and  developed  if  possible. 

In  this  connection  we  desire  to  draw  particular  attention  to  the 

remarks  of  H.M.  Trade  Commissioner  for  New  Zealand  (Mr.  W.  G. 

Wickham),   which   are   given   in    another   column.     Mr.    Wickham 

suggests  that  British  firms  who  are  unable  to  supply  the  New  Zealand 

market  at  present,  either  at  all  or  on  the  same  terms  as  previously, 

hould  endeavour  to  keep  their  names  before  the  public,  not  only 


Machine  Tools 
Import. 


Indian 

Electrical 

Development. 


b  y  participating  in  an  exhibition  which  is  being  organiserl  at  Welling- 
ton, but  also  that  they  should  carry  out  a  campaign  in  the  local 
press,  and  tell  the  public  (who  are  inclined  to  be  sympathetic)  exactly 
why  the  goods  are  not  obtainable  or  why  they  are  higher  in  price. 
There  is  a  statement  that  there  is  a  marked  tendency  on  the  part 
of  local  agents  to  look  to  foreign  countries  as  a  source  of  supply,  and 
once  American,  Japanese  and  other  foreign  goods  get  on  the  New 
Zealand  market  it  may  not  be  easy  to  displace  them. 

In  connection  with  the  export  of  electrical  supplies,  we  would  also 
like  to  direct  attention  to  an  abstract  of  a  report  by  the  United  States 
Commercial  Attache  at  Rio  de  Janeiro,  which  we  give  in  another 
column.  It  is  pointed  out  that  in  certain  States  of  Brazil 
there  is  an  urgent  demand  for  goods,  including  electric  light  fittings, 
lamps,  electroliers,  tools,  &c.  From  the  electrical  point  of  ^new 
Brazil  is  an  important  country,  as  there  are  some  large  hydro-electric 
works,  tramways,  &c.,  and  as  trade  is  beginning  to  revive  again  it 
should  pay  to  nurse  the  Brazilian  electrical  trade,  for  which  we  pre- 
dict a  great  future.  *         *         *         * 

An  Order  in  CouncU  was  issued  on  Tuesday 
prohibiting  the  importation  into  the  United 
Kingdom  of  all  machine  tools  and  parts  thereof, 

excluding  small  tools,  except  such  as  are  imported  under  the  licence 

of  the  Board  of  Trade.     *         *         *         * 

The  address  of  j\Ir.  J.  W.  Meares  (Electrical 
Adviser  to  the  Government  of  India)  to  the 
recent  conference  of  electrical  engineers  and 
inspectors  in  Calcutta  is  published  in  extenso 
on  another  page,  and  is  noteworthy  as  giving  an  excellent  insight  into 
the  status  of  public  and  industrial  electricity  supply  in  the  Depend- 
ency. Mr.  Meares  has  dealt  at  some  length  with  the  Board  of  Trade 
rules,  the  regulations  for  the  use  of  electricity  in  mines,  &c.,and  it  is 
refreshing  to  us  in  a  legislation-ridden  country  to  read,  '"  In  the  matter 
of  rules,  no  matter  how  carefully  they  might  be  drafted,  it  was  the 
administration  of  them  with  common  sense  that  really  mattered.  If 
they  found  a  way  of  domg  a  given  thing  that  was  better  than  that 
prescribed  by  rule,  why,  then  let  the  rule  be  relaxed,  as  it  could  be 
by  Government."  Mr.  Meares  further  jjointed  out  that  in  Lidia 
statutory  rules  could  be  much  more  easily  revised  than  they  could  in 
Great  Britain,  a  fact  which  is  regarded  as  the  sheet-anchor  of  elec- 
trical enterprise  in  India.  Other  equally  uuportant  matters  will  be 
found  by  a  careful  perusal  of  Mr.  Meares'  remarks,  and  we  commend 
them  to  the  notice  of  British  firms  who  are  interested  in  the  develop- 
ment of  electrical  enterprises  in  India  and  the  East. 

We  are  in  full  agreement  with  Mr.  Meares  on  the  question  as  to  the 
utility  of  including  the  "  compulsory  areas  "  clause  in  provisional 
orders  or  licences.  Electric  lighting  wtis  originally  the  main,  if  not 
the  only,  reason  for  giving  a  supply  of  electricity,  and  the  principal 
residential  districts  in  an  electric  lighting  area  were  naturally  looked 
upon  as  being  the  most  likely  places  where  there  would  be  a  demand 
for  current.  Nearly  all  towns  and  urban  areas  of  importaixce  have 
secured  the  advantage  of  electricity  supply ;  lighting  has  ceased  to 
be  the  most  important  branch  of  an  electrical  undertaker,  and  power 
supply  has  taken  its  place.  Modern  factori-s  use  the  electric  drive, 
but  factories  are  located  near  railway  sidings,  canals,  &o — in  fact, 
works  are  to  be  found  anywhere  but  in  residential  districts ;  con- 
sequently the  "compulsory  area"  clause  in  Orders  is  now  out  of 
date,  and  serves  only  as  a  check  upon  progress.  If  the  undertaker 
fails  to  utilise  the  powers  of  the  Order  then  it  should  be  revoketL 

*         *         *         * 

.^JJ  At  a  meeting  of  the  Liverpool  branch  of  the 

Women  Electrical  Contractore'  Association  on  Tuesday 

Electricians.  ^j^^  question  of  how  to  till  the  deficiency  caused 
by  electrical  workers  being  called  on  to  take  part  in  national  and  war 
service  was  mider  consideration,  and  after  discussion  the  following 
resolution  was  passed  mianimously :  ••  That  in  the  opinion  of  this 
meeting  of  the  Liverpool  branch  of  the  Electrical  Contractors' 
Association  it  is  advisable  in  the  interests  of  the  coimtry  that  a 
certain  number  of  women  should  be  trained  in  various  branches  of 
electrical  work  to  ensure  that  the  coimtry's  commercial  work  shall 
not  suffer  through  the  war ;  and  this  shall  be  strictly  without  pre- 
judice to  the  electricians  who  have  enhsted  for  national  service,  as 
we  believe  that  m  ours,  as  in  other  branches  of  national  work,  the 
soldier,  after  the  war  is  ended,  has  the  first  claim  upon  the  nation, 
but  that  we  are  emphatically  of  the  opinion  that  the  work  of  the 
country  must  go  on,  as  without  that  we  carjiot  beat  the  enemies." 
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IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 
For  the  week  Nov.  22,  1915,  to  Nov.  27,  1915. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  {See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Folkestone. — France:  Unenumerated,  57  pkc£. 
Hull — U.S.A.:  Elec.  wire,  2  pkgs. 
Liverpool. — Spain:  Elec.  carbons,  101  pkgs. 

LoNDOn. — U.S.A.:  Elec.  machiriery,  £807;  carbon  candles,  £140;  elec.  hn-.jjj, 
£904;   telephone  materiak,,  £337;  lamp  part:.  £247;  wire  and  cable,  £61  ;  unenurrier- 

ated,  £3,265-723  pkes.     Holland:    Elec.   lamps,   19  '■'        "' -•    £156; 

lamp  parts,  £I50;  unenumerited,  £416— 51  pkgs.     Fro'  ;  lamp 

parts,  £33;    unenumerated,  £223.     Denmark:    Elec.    r  E'^iC, 

machinery,  £33;  wire  and  cables,  £795. 

Sweden. — Lamp  parts,  £25. 

Japan. — Wireless  apparatus,  23  pkgs,  unenumerated.  £36 -6  pkgs, 

Switzerland.— Carbon  candles,  £762:  ur.e.-.unr.erated,  £874. 

Manchester. — nolland:  Elec.  lamps,  6pk?s. 

Southampton. — U.S.A.:  Unenumerated, 85 pkgs. 

EXPORTS. 

To  Australasia. — Auckland:    Unenumeraf  J,   £64.     Melbourne:    F  >• 

£1,152;  wire  and  cable,  £318;  unenumcra'ed,  £1,323.  Sydney:  ! 
£596;  wire  and  cable,  £25;  unenumerated,  £2,657.  WeV.ingion:  Unen jn. ■„:,.--,.  :.'x)7. 
Brisbme:  Unenumerated,  £12.  Dunedin :  Elec.  machinery,  £136:  unenumerated, 
£167.  Lyitellon :  Unenumerated,  £18.  Adelaide:  Unenumerated,  £353.  Freemanlle : 
Elec.  machinery,  £142;  unenumerated,  £37.  New  Plymouth:  Elec.  machinery.  £21. 
Hobari:  Wire  and  cable,  £122;  olec.  machinery,  £51;  unenumerated,  £57.  Perth: 
Unenumerated,  £582.     Christchurch :  Unenumerated,  £79. 

Africa. — Durban:  Elec.  machinery,  £10;  unenumerated,  £289.  Port  Elizabeth: 
Unenumerated,  £405.  DelagoaBay:  Unenumerated,  £151.  Cap*  rou/w.' Elec  machinery, 
£1,46^;   unenumerated,  £466.     Fast  London  :   Elec.  machinery,  £51. 

Egypt. — Port  Said:  Elec.  machinery.  £8.  Port  Soudan:  Elec.  machinery,  £101  ; 
unenumerated,  £45. 

South  AND  Central  America.— >1n//pi/a."  Unenumerated,  £24.  Buenos  Ayres:  Wire 
and  cable,  £4,137;  telepraph  material,  £90;  unenumerated,  £464.  Monte  Video: 
Unenumerated,  £65.  Santos:  Unenumerated,  £107.  Pernambuco:  Wire  and  cable.' 
£53;   unenumerated.  £20.     Rosario:    Unenumerated,  £98. 

U.S.A. — New  York:   Unenumerated.  £177. 

Canada. — Montreal:  Unenumerated.  £23.    St  Johs's:  Unenumerated.  £236. 

Holland. — Amsterdam:  Wire  and  cable,  £1,602:    unenumerated,  £223. 

Portugal. — Lisbon:  Wire  and  cable,  £604  ;   unenumerated,  £371. 

Spain. — Barcelona :  Unenumerated.  £475. 

Denmark. — Copenhagen  :  Telegraph  materail,  £472. 

India.  Ceylon,  Indo-China  and  Straits  Settlements. — Bombay:  Unenumerated, 
£148.  Calcutta:  Elec.  machinery,  £214;  wire  and  cable,  £50;  unenumerated,  £885. 
Madras:  Unenumerated, £20.  5/«?apor«.'  Unenumerated, £183.  /'^nang.*  Unenumer- 
ated, £82.     Karachi:  Unenumerated,  £515.   Bankok :  Unenumerated,  £55. 

China. — Shanghai:  Wire  and  cable.  £88.  unenumerated,  £331.  Hongkong:  Wire 
and  cable,  £1,681  ;  elec.  machinery,  £280;  unenumerated,  £26.  Darien:  Unenumer- 
ated, £104. 

Japan. —  Yokohama:  Unenumerated,  £127. 

Java — Batavia :  Elec.  machinery,  £280;  unenumerated,  £69.  Sourabaya :  Un- 
enumerated, £31. 

West  Indies. — Trinidad:  Unenumerated,  £9. 

Mauritius. — Unenumerated,  £135. 

Malta.  —  Unenumerated,  £76. 

Gibraltar.     Elec.  machinery,  £70;  wire  and  cable,  £8.000  ;  unenumerated,  £23. 

France. — Dieppe:  Unenumerated,  £194,  Paris:  Unenumerated,  £269.  Dunkirk: 
Unenumerated|£25.  Calais:  Wire  and  cable,  £4,758:  unenumerated,  £207.  Havre: 
Telegraph  material,  £722;  unenumerated,  £63.     Treport:  Unenumerated.  £270. 

FOREIGN  GOODS  (duty  paid  and  froe). 

Amsterdam :  Unenumerated,  £75.  Barcelona:  Unenumerated,  £298.  Durban:  Un- 
enumerated, £20.  Melbourne:  Unenumerated,  £54.  Buenos  Ayres:  Unenumerated. 
£31.  New  York:  Unenumerated,  £944.  Dunedin:  Unenumerated,  £330.  Lytlleton : 
Unenumerated,  £123.     Port  EUtabeth  :   Else  cable.  £285.     //ari«  .■  Elec.  motor.  £272. 

IN  TRANSIT. 

Valpariso:  Elec.  lamps,  tic.,  £1,200. 

NoTK. — The  largo  number  of  itoms  in  thoso  oflficial  returns  under  the 
misloadiiig  IxtadinK  "  iinoiiuni<*riiU^(i  "  rolate  to  what  is  doscribod  as 
"  oleotrical  goods  "  and  "  cloctrioal  matorialB." 


EDUCATIONAL  NOTES. 


University  College  of  S.  Wales  and  Monmouthshire.  Like  himilar 
iustitulioii.s  ii|i  innl  ildwn  I  In-  count  ly.  tins  ('oilfgi'  lias  Ix^'ii  wriciiinly 
HlTc(;t<'(l  1)V  tlic  war,  and  certain  improvonu'nt**  wliirh  it  lia<l  Imn-u 
inUMuitMl  to  intmduco  in  tho  teaching  of  rlortrical  ongimn'ring  have 
had  to  lio  abandoncil. 

All  ti.nMigli  j.i.st  Ho.H-tiou  Htudentr.  worn  leaving  cither  to  join  II.M. 
ForcHw  or  to  tiikii  up  vnrinuft  forms  of  iniinitioti  work.  .At  tlu'  vwA  .f  1  i^i 
.luno  about  12  cniiiiH'tTing  HtudcntH  procci-ilffl  to  thr  H<>y.>l  \'h(ii:il. 
Woolwich.  Altlionj;!)  it  wns  origiiinlly  i!itrn<l(vi  thnt  tlics-  ritn(li-nl<< 
nIiouUI  return  in  OctolxT.  prnrticnlly  nil  of  them  »till  reu.ain  nt  the 
Arsenal.  During  the  summer  the  workohopi*  under  the  direction  of  Prof. 
F.  Hftcon  took  uj)  the  mnnufiictun>  of  jinuiies  (or  IH  lb.  wholU.  Thin 
work  lii»«  continued  to  develop  nn<l  nt  the  moment  tenrlnns  work  i> 
conlined  to  u  smull  cln.-w  of  first -V(>ar  stuilent.  while  the  \> 
miMined  liirnely  by  .students  who  have  shown  sj>orinl  nptitmlr 
making  nre  working  full  time  under  the  recognition  ot  the  Miiii<-try  o( 
Munitions.  Some  important  n<ldition»  to  the  machine  tonl  ei|ni]in)ent 
are  now  Ix-ing  made  to  fncilitiate  the  production  of  gaugeji  and  any  it  her 
orm  of  (Jovornment  work  which  it  may  Iw  found  (XMnibloto  tmderiake. 


BUSINESS   NOTICES. 

Messrs.  H.  Clarke  k  Co.,  Atlas  Works,  Hullard-street,  Old  Traff  ord, 
Manchester,  supply  insulating  materials,  mica  chaimels,  tubes, 
troughs,  mica  cloth  and  paper,  insulating  fibre,  &c.  The  principal 
of  the  firm  (Mr.  H.  Clarke)  was  formerly  with  Messrs.  G.  Schulz  &  Co. 

Philip  L.  Dwyer  and  Percy  R.  Winterson  (trading  as  P.  L.  Dwyer 
&  Co.),  electrical  manufacturers  and  suppliers,  66,  Victoria-street, 
London,  S.W.,  have  dissolved  partnership.  Debts  by  Mr.  Dwyer, 
who  continues  under  the  same  style. 

Patent  Development. — The  proprietors  of  patent  No.  12,918/1909 
are  j>repan-d  to  sell  the  jjatent  or  to  grant  licences  thereunder. 
Ajjplications  to  Messrs.  Boult,  Wade  &  Tennant,  111  and  112,  Hatton 
Garden,  London,  E.G. 

LIQUIDATIONS. 

Holbom  Electric  Fires  (LttL)  is  being  wound  up  volimtarily,  and 
Mr.  W.  G.  Parratt,  163,  Harringay-road,  West  Green,  iliddlesex, 
has  lx?en  ajijKiinted  liquidator. 

Teleradio  Co.  (Ltd.)  is  being  wound  up  voluntarily.  Claims  to  ih'' 
lifjuidator,  Mr.  E.  H.  R.  Trenow,  Balfour  House,  Fisnbury  Paveme  it. 
I»ndon,  E.G.,  by  Dec.  11.  A  meeting  of  creditors  will  be  held  a* 
Balfour  House  on  Xov.  27. 

Claims  against  the  Stolz  Electrophone  Co.  (1913),  Ltd.,  85,  Fleet- 
street,  London,  E.C.,  are  to  be  sent  by  Dec.  15  to  Mr.  H.  E.  Burgess, 
33,  Carej'-strect,  London,  W.C. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Bolton. — Application  has  been  made  to  the  L.G.  Board  for  sanction 
to  borrow  £2,215  for  mains  and  transforming  plant  for  the  proposed 
supply  of  electrical  energy  for  dri\'ing  textile  machinery. 

Pembroke  (Dublin). — A  special  meeting  of  the  Council  was  called 
on  Monday  to  deal  with  a  tender  of  Messrs.  Sulzer  Brothers  for  a 
Die.sel  engine  for  the  electricity  works,  but  it  was  decided  to  ix)stpone 
further  consideration  of  the  matter  till  a  deputation  had  waited  upon 
the  KG.  lk)ard  in  regard  to  a  loan. 

Sunderland. — The  L.G.  Board  have  sanctioned  a  loan  for  new 
plant  at  Dunning-street  station. 

Weymouth. — The  L.G.  Board  have  sanctioned  the  borrowTng  of 
£1,020  and  £910  for  electric  supply  mains  and  services,  the  periods 
granted  being  15  years  and  25  years  respectively. 

Owing  to  the  abnormal  conditions  prevailing  a  meter  charge  of  2s.  6d. 
jx-r  quarter  is  to  be  made  from  the  31st  inst. 

Woolwich.— .Arrangements  have  been  made  for  extensions  of  the 
])lant  an<l  mains,  and  for  linking  up  with  the  sj-stem  of  the  South 
.Metroi)olitan  Electric  Light  &  Power  Co.  in  order  to  provide  for  the 
increasing  demand  for  power. 

It  is  iiro]Mised  to  instal  at  the  generating  station  a  3,000  kw.  turbo- 
alternator  set,  condensing  plant,  switchgear,  one  water-tube  boiler,  pi]>e 
work,  &c.  ;  and  also  transformer  plant  and  switchgear  at  Shooter's  Hill 
sub-station  in  connection  with  the  projwsed  linking-up.  The  estimated 
cost  of  the  extensions,  including  the  supply  and  laying  of  mains,  will  not 
excee<l  £24.122.").  and  the  .Ministry  of  Munitions  will  lend  the  necessary 
money  for  the  jieriods  usually  allowed  for  loans  for  similar  work  by  the 
L.(\C.  If  during  the  iM-rirHl  of  the  loan  the  plant  is  found  to  be  in  excess 
of  what  is  projierly  reipiired  for  the  efficient  supply  of  the  Councils 
electric  lighting  area,  the  Ministry  of  Munitions  (or  their  successors)  will 
either  take  over  the  plant  or  write  off  so  much  of  the  debt  in  the  event  of 
the  1  '         '  retained  by  the  Cotmcil  a*  will  prevent  any  loss  to  the 

'"oil!  t  of  the  i>liint.  all  matters  arising  out  of  the  agreement  to 

Im  willed  liy  arbitration. 

The  Kinaneo  <"ommilt4M)  h.us  recommended  the  Council  to  apply  for 
»anction  to  borrow  £24,22.'>,  made  up  a*  follows  :  3,000  kw.  turbo-alter- 
nntor,  Itoiler.  switchgear  and  acce.v'iories.  £21,000;  tran.sformer  plant, 
switchgear,  *r.,  for  £2.7(N1 ;    mains.  £.")25. 

Mr.  W.  H.  I)a\»M)n  and  Mr.  L.  ('.  Cha«teauneuf.  have  lx»en  ap|>ointed 
chairman  and  vici-  cliairm  ni.  n-jxpt  ively.  of  tlie  F.lectiicity  Committee. 

GENERAL. 

Belfast.— The  Treasury  have  notiti«Hl  the  CoriH)ration  that  they 
an>  unable  to  i«anction  any  ca])ital  oxjK>nditupe  or  loans  for  laying 
electric  ncrviee  mains  and  meters  to  consuinere.  Exceptions  will  be 
m.ade  in  eert,ain  cas<\s  of  jxiwer  sujiply.  and  applications  may  be 
gr.'inte<l  whon>  |>er-s(.ns  are  willing  to  iw^-  tlie  cost  involved. 

Bcthnal  Green  (London). — The  Cotmcil  are  recommended  to 
''    ■  ale  of  ( liargcs  .adopted  in  Mriroh  last  for  the  supjily  of 

'  iiirvii'  t  I  oither  jx>wc.  or  lighting  purjx<>c>s  by  substituting  id  per 
unit  for  Jd.  in  claancs  D  and  E. 

Stepney  twrou        '  -  (Mr   W.  C.  P.  T«pi>er)  thinks  that 

this  incre«»  wil.  .rd  the  interests  of  the  CouncU  in 

view  of  the  mrreAM>  ni  pneo  of  ooai  and  other  matorials. 
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The'Eloctricity  Committee  aski5  for  permission  to  substitute  2\  for  5 
per  cent,  in  the  clause  of  the  general  conditions  relating  to  testing 
accuracy  of  meters,  which  provides  that  if  upon  official  test  the  inaccurate 
of  a  meter  or  indicator  exceeds  5  per  cent,  the  Council  is  to  pay  the  cost 
of^the  test,  but  if  the  inaccuracy  is  5  per  cent,  or  less  the  consumer  is  to 
bear  such  cost. 

The  Committee  has  received  the  following  quotation  from  Stepney 
Council  for  the  provision  of  house  service  fuses  :  Fuse  boxes,  50  amperes, 
2s.  6d.  each  ;  100  amperes,  3s.  6d.  ;  dividing  boxes,  two-way.  Is.  each; 
four-way  4s. ;  fuseboards,  two-woy,  Is.  each  ;  four-way,  2s.  6d.  ;  meter 
boards,  18  by  18  2s.  each  ;  25  by  17  2s.  Od.  In  each  case  10  per  cent, 
must  be  added  for  supervision,  &c.  The  Committee  has  arranged  for  the 
consulting  engineer  (Mr.  Couzens)  to  order  the  quantities  required. 

Carlisle. — On  the  25th  inst.  the  employes  of  the  Corporation 
electricity  dejjartment.  headed  by  the  city  electrical  engineer  (Mr. 
F.  W.  Purse)  marched  to  the  local  recruiting  office  in  order  to  get 
attested. 

Already  18  employes  had  joined  H.M.  Forces,  and  27  additional  men 
have  now  decided  to  be  attested.  This  accounts  for  nearly  every  em- 
ploye of  military  age  on  the  staff.  Only  two  or  three  men  were  left  to 
take  charge  of  the  works  on  the  25th  ult.,  and  they  also  will  be  attested 
in  due  course.  This  splendid  exhibition  of  patriotism  would  be  difficult 
to  beat. 

Dublin  Electricians'  Strike. — The  Dublin  electricians  and  wiremen 
who  came  out  on  strike  a  couple  of  months  ago  for  an  increase  of 
wages  have  returned  to  work  at  their  former  wages,  pending  arbitra- 
tion, over  which  the  Recorder  of  Dublin  will  presided.  The  result 
oi:  the  abiljatiou  h:is  bee  >.  iin  ii  ere  se  of  J  1.  per  hour  in  the  men's 
wages,  and  munition  workers  get  a  bonus  of  6d.  a  day. 

Hackney  (London). — In  February  last  the  Borough  Council  in- 
structed the  Town  Clerk  to  confer  with  Poplar  Council,  and  to  prepare 
a  draft  agreement  containing  the  conditions  of  the  proposed  linking- 
up  scheme,  and  authorised  hun  to  submit  the  draft  agreement  to  the 
Board  of  Trade  for  their  provisional  approval. 

In  accordance  with  that  resolution  the  draft  agreement  has  been 
approved  by  the  Poplar  Electricity  Committee.  The  matter  has,  how- 
ever, been  held  up  by  reason  of  the  Comptroller  of  the  L.C.C.  advising 
that  the  Treasury  restrictions  as  to  loans  in  war  time  would  apply  to  the 
proposed  expenditiire  on  linldng  up.  Recently  the  Council  undertook  to 
furnish  a  supply  of  electric  current  for  power  and  lighting  to  a  new 
factory  in  the  district.  A  letter  has  now  been  received  from  the  Ministry 
of  Munitions  stating  that  the  linking  up  with  Poplar  could  be  done  without 
difficulty  by  laying  a  cable  and  installing  a  certain  amount  of  switchgear 
at  a  cost  of  aboiit  £3,000.  The  Ministry  would  be  prepared  to  support  the 
Borough  Council's  proposal  to  apply  to  the  L.C.C.  for  sanction  to  raise  the 
sum,  and  the  scheme  should  be  proceeded  with  at  the  earliest  moment. 
The  Electricity  Committee,  therefore,  considers  that  steps  should  at  once 
be  taken  to  proceed  with  the  linking-up  scheme,  and  has  recommended 
the  Coimcil  to  apply  for  sanction  to  borrow  £3,000. 

Infirmary  Lighting. — The  L.G.  Board  have  authorised  the  Islington 
Guardians  to  adapt  the  present  wiring  and  fittings  at  Highgate  Hill 
Infirmary,  and  to  take  the  current  from  Islington  Borough  Council, 
provided  the  cost  does  not  exceed  £500  and  is  paid  out  of  revenue. 

Liverpool. — The  Electricity  Committee  recommends  an  increase 
of  12^  per  cent,  in  the  charges  for  the  supply  of  electrical  energy  for 
lighting,  power  and  other  purposes,  except  in  cases  covered  by  special 
agreements  containing  express  provisions  with  respect  to  the  increase 
of  charges  in  the  event  of  any  increase  in  the  cost  of  fuel.  The 
increased  charges  take  effect  as  from  the  31st  inst. 

Luton. — The  electrical  engineer  (Mr.  W.  H.  Cooke)  advises  the 
purchase  of  an  electrically-propelled  tipping  wagon  as  a  means  of 
saving  money  on  team  labour. 

Manchester. — On  Wednesday  the  Electricity  Committee's  minutes 
contained  a  report  by  the  chairman  (Councillor  Dagnall)  on  the  events 
of  the  past  15  months  in  regard  to  the  electric  supply  undertaking. 

Councillor  Dagnall  gave  the  reasons  why  the  Committee  wished  to 
carry  out  a  temporary  scheme  of  extensions.  War  considerations  were 
obviously  paramount,  and  the  Electricity  Committee  therefore  un- 
hesitatingly and  unanimously  recommended  the  Council  to  adopt  the 
temporary  scheme  named,  coming  as  it  did  with  the  support  of  the 
Government.  The  temporary  scheme  is  to  instal  one  of  the  generators 
of  15,000  kw.  capacity,  designed  for  Barton,  at  Stuart-street  station, 
making  room  therein  by  removing  a  good,  but  obsolete,  generator  of 
3,750  kw.,  some  11  or  12  years  old. 

Presentation. — The  borough  electrical  engineer  (Mr.  T.  D.  Clothier), 
on  behalf  of  the  staff  and  employes  of  the  Bootle  electricity  depart- 
ment, has  presented  Mr.  H.  J.  Lamden,  senior  charge  engineer,  with  a 
handsome  marble  clock  on  the  occasion  of  his  marriage. 

Salford. — Ten  200  c.p.  electric  lamps  are  to  be  fixed  in  the  Assembly 
Room  at  the  Town  Hall. 

The  electrical  engineer  (Mr.  J.  A.  Robertson)  has  been  authorised  to 
purchase  such  quantities  of  coal  as  may  be  required  from  time  to  time  at 
the  Frederick-road  station  during  the  continuance  of  the  war. 

Stoke-on-Trent.— Aid.  H.  Leese  and  Aid.  J.  Schofield  have  been 
elected  chairman  and  vice-chairman  respectively  of  the  Electricity 
Supply  Committee. 


Wirral. — The  solicitors  of  Messrs.  Johnsfjn  &  Phillips  have  notified 
the  Rural  Council  of  intention  to  '*pply  for  a  provisional  electrio 
lighting  order  for  the  supply  of  electricity  in  the  pariHhes  of  Hooton, 
Eastham,  Childer  Thornton,  WUlaston,  C-rf^ixt  Sutton  and  Little 
Sutton.  Consideration  of  the  matter  has  U,-on  a<Jjoumed  for  a 
month  in  order  to  obtain  mformation. 

llllllllllllll[lllllllllllllllllll!ll|||liiilllH^^^^ 
TRACTION   NOTES. 


Birmingham. — The  Electro-Mechanical  Brake  Co.  a.sk  ua  to  rtate 
that,  in  regard  to  the  recent  tramway  accident,  although  a  large 
number  of  the  Corporation  cars  are  fi*ted  with  the  "  Maley  "  electro- 
mechanical rail  brake,  the  tramcar  in  question  wa.s  fitted  with  a 
magnetic  brake  of  another  make. 

Blackpool. — The  Tramways  Committee  have  decided  to  curtail  the 
evening  tram  service. 

From  April  1  to  Nov.  18  the  receipts  were  £64,025,  or  £1,449  more 
than  at  the  corresponding  date  last  year. 

Bolton. — The  Tramways  Committee  have  decided  to  usue  free 
passes  on  the  Corporation  tramcars  for  wounded  .soldiers. 

Light  Railways.— The  Urban  District  Councils  of  Wombwell, 
Wath-upon-Deame,  Bolton-upon-Deame  and  Thumscoe  are  apply 
ing  for  an  order  authorising  the  construction  of  two  short  lines  of 
railway  of  about  1^-  miles  in  length  in  Wath  and  Bolton- 
Liverpool. — The  City  Council  is  recommended  to  place  at  the 
disposal  of  the  Tramways  Committee  a  sum  not  exceeding  £200,  for 
providing  a  Christmas  gift  for  each  of  the  Committee's  employees  now 
serving  with  H.M.  Forces. 

Luton. — The  Tramways  Committee  has  asked  the  lessee  of  the 
tramway  to  supply  each  tramcar  with  an  oil  lamp  for  use  in  case  of 
failure  of  the  electric  light. 

Manchester.— The  Tramways  Committee  reported  to  the  Corpora- 
tion on  Wednesday  that  they  had  decided  to  give  the  war  bonus  of 
2s.  per  week  to  the  women  as  well  as  to  the  men  conductors,  at  the 
end  of  three  months'  satisfactorj-  service. 

The  number  of  men  in  the  service  of  the  department  who  have  joined 
the  colours  is  2,107,  and  the  pavments  now  being  made  m  respect  of 
those  men  are  at  the  rate  of  £72,000  per  annum.  If  all  the  avaUable  men 
of  miUtary  age  now  with  the  department  were  to  join  the  colours,  the 
cost  to  the  department  of  making  payments  to  those  men  or  their  depen- 
dents, in  accordance  with  the  Council's  resolutions,  would  be  about 
£110,000  per  annum.  The  general  manager  (Mr.  J.  M.  McElroy)  suggests, 
and  the  Committee  approve  the  suggestion,  that  men  in  the  department  s 
service  who  wish  to  join  the  forces  should  enUst  under  the  group  s>-stem 
(section  B,  Army  Reserve). 

Women  Tramcar  Conductors  and  Drivers.— Females  are  now 
employed   as  conductors  on  the   system  of   the  Potteries  Electric 

Traction  Co.  .      i  •  i 

Twenty-one  women  conductors  commenced  work  on  the  La verpool 
Corporation  tramways  on  the  26th  ult.  It  is  proposed  to  employ  about 
100  as  an  experiment.  ^i.     n 

At  Glasgow  the  experiment  of  employing  women  to  drive  the  Cor- 
poration tramcars  under  the  direction  of  motormen  has  proved  so  satis- 
factory that  this  week  six  women  have  commenced  to  drive  cars  witaout 
assistance. 

II 


EMPIRE  NOTES. 


Australasia.— The  '•  Australian  Mining  Standard  says  Melbourne 
Coimoil  has  decided  that  in  future  no  official  or  employee  of  the 
Council  shall  engage  in  any  profession,  trade  or  busmess  other  than 

his  official  duties.  ., 

Cr.  Charles  Atkins  recently  submitted  to  Meboume  louneil  a  reso- 
lution that  it  was  desirable  that,  in  connection  with  t»;^t^^:^"l^»  *^^;';'^^*"« 
supply  undertaking,  the  initial  cost  of  installing  oectr.c  curnnt  m  anv 
premises  within  the  city  should  be  advanced  by  the  ^^^^l'^^^/^^'^^ 
by  an  o^vner),  such  o^vner  to  guarantee  repayment  '"  ^O  m^th^  -  >^^^^^^^^ 
ments.     The  resolution  was,  however,  referred  to  the  Electnc  bupply 

'°S^tS:;;^;?;lria)  council  has  obtaii.ed  an  Order  in  Council  for 

''tetJ?M?Sv,  Underwood  &  Co.  have  been  commissioned  by 
HeidoSg  sfiire  ^omicU  to  report  upon  the  cost  of  an  electnc  tramway 
service  between  that  suburb  and  Molbounie  city. 

The  report  of  the  Victorian  Railways  Commissioners  sUtes  that  their 
commitnLts  imder  contracts  for  plant  and  materia  in  ^^^'TlT^ 
the  electrification  of  the  suburban  railway,  at  the  end  of  J^"  '^; *~^J 
to  about  £2,440,000,  exclusive  of  those  lu  resi>ect  of  automatic  signa  1  ng 
and  the  subsidiary  schemes  for  the  electrical  opera  ion  of  the  pla^?;^  of  the 
various  metropoUtan  workshops,  wliilst  the  actual  expenditure  mourred 
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amounts  to  £970,575.     It  is  impossible  to  say  when  electric  traction  will 
be  introduced,  owing  to  the  new  conditions  created  by  the  war. 

With  the  sale  of  its  electrical  undertaking  (the  Great  Lake  scheme)  to 
the  Tasmanian  Government,  the  future  of  the  Hydro -electric  Power  & 
Metallurgical  Co.  is  restricted  to  its  metallurgical  work  and  t-uch  other 
subsidiary  industries  as  the  production  of  calcium  carbide.  A  satisfac- 
tory agreement  regarding  the  power  contract  for  the  company's  works 
had  been  made  with  the  Government.  The  company  has  asked  for 
protection  against  competition  and  a  bonus  on  electrol\-tic  zinc  produce<i 
from  Australian  ores.  The  Jlinister  of  Customs  (Mr.  Tudor)  promised 
to  submit  the  matter  of  a  duty  U>  his  colleagues. 

The  engineer  and  manager  of  the  Ta.smanian  Government's  hydro- 
electric department  (Mr.  .1.  H.  Butters)  recently  inspected  the  line  of 
communication  between  Hobart  and  the  (Jreat  Lake  works.  The  wood 
pipe  line  was  full  of  water  and  the  steel  pi|)e  line  practif;ally  ready.  The 
power  station  machinery  was  Vjeing  erected.  The  exciter  turbines  and 
generators,  both  the  main  turbines  and  one  of  the  main  turbo-alternators 
wore  in  position  and  the  other  turbo-alternator  would  be  ready  in  a  few 
days.  Five  out  of  the  si.\  transformers  were  ready,  and  the  other  would 
be  in  place  shorth'.  The  ere'^;tion  of  the  transmission  line  was  ])roceeding 
rapidly.  The  converter  station  in  Hobart  was  complete  except  for  final 
adjustments  and  testing,  and  there  was  no  reason  why  the  power  should 
not  be  available  in  January  next,  ])rovided  there  was  no  serious  delay 
owing  to  non-arrival  of  the  few  small  but  imjKjrtant  items. 

Mr.  Butters  also  reported  on  the  jiroposed  purchase  by  the  Govern- 
ment of  the  Hobart  Gas  Co.'s  electrical  jdant  and  undertakings.  The 
Bill  to  authorise  the  jjurchasc  was  found  necessay  by  Mr.  Butters,  as  it 
would  l>e  impossible  to  push  the  electrical  side  of  his  business  if  the  gas 
company  retained  its  jjresent  business  and  rights.  The  agreement 
provides  that  the  Government  should  pay  £8,000  in  cash  and  £100,000 
in  stock.     The  Bill  was  read  a  first  time  on  Sept.  22. 

"  Tenders  "  (Melbourne  and  Sydney)  says  the  Sydney  city  electrical 
engineer  has  suggested  that  the  City  Council  warn  contractors  by  adver- 
tisement against  the  use  of  electric  wire  and  cable  Ix-lieved  to  bo  of 
German  manufacture  and  sold  in  Sydney. 

Mr.  W.  ("orin,  chief  electrical  engineer,  X.S.W.  public  works  dejiart- 
ment,  has  been  appointed  by  the  (Queensland  Govcnunent  to  prejjarc  a 
8ch(rmo  for  the  establishment  of  an  electric  ])Ower  station  at  Ipswich,  to 
supply  current  in  I])swich,  Brisbane  and  adjacent  districts. 

Tliroc  firms  offered  to  rejwrt  for  Townsville  ((Queensland)  Council  f>n 
schemes  for  the  elcictric  lighting  of  the  cit}-.  The  Tramway  and  Lighting 
Committee  is  dealing  with  the  matter. 

Timaru  (N.Z.)  (,'ouncil,  having  decide<l  to  purcha.so  from  Messrs.  Scott 
Bros,  the  local  electric  lighting  and  power  plant,  has  decided  to  borrow 
£50,00(J  to  com])leto  the  ])urcliasc  and  make  additions  to  the  plant. 

Blue  Mountains  (N.S.W.)  (V)uncil  j)ropose  to  borrow  £25,(KKt  ff>r  electric 
ligliting  in  I^wson,  Blackheath,  Springwood,  Mt.  Victoria  and  Medlow, 

The  Government  of  the  State  of  Western  Australia  are  erecting  a  large 
flour  mill  at  Guildford,  near  Perth,  which  will  be  operated  by  electric 
j)owor  obtained  from  the  slate  ]iower  ])lant,  now  nearinir  com]iletion. 

Sydnciy  Council  were  recently  recommended  by  their  KIcctric  Com- 
mittee to  a<lopt  a  Krport  by  the  <  ity  electrical  engineer,  which  stated  that 
it  may  not  Ik;  desirable  that  thedei)artnient  should  operate  at  a  loss,  antl 
to  avoid  risk  of  doing  so  it  was  desirable  that  great  extensions  fif  mains 
should  be  postjmned  until  the  extensions  recently  nppr<ived  and  still  in 
hand  became'  nncnue  ]>roilui  iti).',  and  he  did  not  think  it  would  do  to 
reconiiiiiiid  the  City  Council  to  e.xtond  it«  supply  mains  into  the 
Illawiirrn  Hiil)nrbs  for  a  year  or  two. 

New  Zealand. — H.M.  trade  commis-sioner  for  New  Zenland  (Mr. 
W.  (!.  Wiikli.uii)  iiotilios  that  the  Wellington  Chambor  of  Commerce 
aro  orgiinising  an  exhibition  of  good;  of  iJritisli  manufacture  to  be 
held  during  one  week  in  Februiirv  next. 

.Mr.  NVickliain  suggeststhat  British,  firms  who  are  unable  to  supply  the 
New  Zealand  market  at  present,  either  at  all  or  on  the  same  t<'rms  as 
pre.vi(>uslv,  sIkiuM  en(leavo\ir  to  keep  their  names  In^fore  tin-  ]>ublic,  not 
only  by  participating  in  the  exhibition,  but  also  by  carrying  out  a  cam- 
])aign  in  the  local  press,  tellinv,  the  ]iulilic  (who  are  incliiie<l  to  Ix-  sym- 
pathetic)  exactly  why  their  goods  are  not  obtainable  or  why  they  are 
higher  in  ])rice.  It  is  state<l  that  then*  is  a  marketl  tendency  on  the  part 
of  lociil  iiL'i'iils  to  look  to  foreign  countrie<  as  a  sourre  «if  supply. 

South  Africa. — Cape  Town  Cor|M)ruti(Ui  recently  !ioat4-<l  a  loan  of 
£7r),(MM)  for  extonsinns  of  tlje  ol«'etric  su|)ply  nn«l«'rt4ikinK. 

Tlu"  directors  of  the  Witbank  ('I'ransvaal)  Colliery  Co  wish  to 
enter  into  an  aiangiinent  witii  the  township  for  the  supjily  of 
electric  current  for  light hig. 

This  can  (it  is  sti'ted)  be  done  at  suudi  capital  cost  and  on  a  profiliible 
basis,  but  the  directors  are  advisetl  that  thero  in  a  doubt  «*  to  whether, 
from  a  strictly  legal  p:>int   of    view  they  have  tlie  '  ^  ■' 

under  the  coiniiany's  articles  of  as-miciation.     A  sp' 
of  shareholders  has,  therefore,  Jjoen  convontMl  to  ]»«««»  a  resohiljun  to  make 

FOREIGN   NOTES.  g 
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Argentina. — The  "  Review  of  (he  River  Plato  "  s  . 
nient  of  the  Province  of  Bnenos  Ayn'sh  avc  ftuthnn««od  .Mau'dJena 
Muniei]>ality  to  invite  tenders  for  the  erection  and  o«|uipinent  of 
olectrieity  supply  worksJ 


Bahia  Blanca  Municipal  Commission  has  been  authorised  by  the 
Government  of  the  Province  of  Buenos  Ayrcs  to  call  for  tenders  for  the 
electric  lighting  of  the  suburbs  of  Ingeniero  White,  Villa  Pvosas,  Villa 
3iLtre,  &c.  f.  >,    f  ;  f    i 

"Brazil. — The  United  States  C!ommercial  Attach^  at  Rio  de  Janeiro 
states  that  there  is  an  urgent  demand  for  goods  in  the  States  of  Santa 
Catharina,  Pa"  ana  and  Rio  Grande  de  Sul. 

It  is  stated  that  amongst  the  articles  that  would  probably  find  an 
immediate  market  are  electric  hghting  apphances,  including  electroUers, 
lamps,  lampholders,  &c.,  iron  and  manufactures  of  iron,  tools  and  paints. 

The  British  Consul  at  Para  says  German  and  Austrian  goods  will 
recover  their  popularit\-  after  the  war, as  British  goods  do  not  suit  the 
native  taste  and  purse. '  Meanwhile  American  trade  is  probably  profiting 
more  than  British  trade  by  the  present  opportunity.  A  showy  appear- 
ance a])jteal8  to  southern  races  more  than  lasting  qualities.  Packing 
should  be  careful,  but  light,  as  duties  are  paid  on  gross  weight.  Few 
British  travellers  pass  through  Para,  although  more  than  one  English- 
man has  visited  Para  in  the  interests  of  American  houses.  Orders  are 
nearly  alwaj-s  sent  tlu-ough  agents  in  Brazil  or  from  export  houses  in 
Fiurope — not  direct  from  manufacturers.  British  manufacturers  might 
do  well  to  get  into  touch  with  the  export  agencies. 

A  report  from  Maranham  says  the  conces.sion  granted  to  a  British  com- 
jiany  for  electric  hght  and  traction,  the  initial  work  of  which  was  to  have 
started  Ix-fore  the  end  of  1914,  has,  owing  to  the  war,  &c.,  failed  to  com- 
mence, but,  in  view  of  the  present  conditions,  the  municipality  have  not 
given  a  decision  for  or  against  an  extension  of  time,  and  it  is  likely  that 
the  decision  will  be  left  in  suspension  until  the  war  is  over  at  least. 

Japan. — The  British  Consul  at  Nagasaki  reports  that  extension^ 
of  the  electric  tramway  at  Nagasaki  are  contemplated. 

In  a  report  on  the  trade  of  Osaka  for  1914  ilr.  Vice-consul  ^Vhite  says 
the  system  of  electric  railways  radiating  from  Osaka  is  now  more  or 
less  complete,  and  construction  work  in  the  near  future  is  likely  to  be 
confined  to  connecting  lines.  Working  results  of  several  of  these  rail- 
ways have  not  been  very  satisfactory.  The  passenger  traffic  has  suffered 
from  trade  depression.  The  financing  of  their  loans  at  a  time  when 
money  was  dear  has  not  proved  an  easy  task.  A  movement  is  on  foot  to 
economise  working  expenses  bj'  taking  all  the  power  from  one  source,  and 
a  tendency  has  lately  appeared  to  centralise  power  production.  The  com- 
pletion of  the  Ujigawa  Hydro-electric  Company's  works  was  followed 
by  the  virtual  scrapping  of  much  of  the  plant  of  the  Osaka  Electric  Light 
Co.  The  former  company  is  supplying  4,000  kw.  to  the  Osaka  municipal 
tramwaj'S  during  the  daj^ime.  A  number  of  schemes  for  the  construc- 
tion of  short  light  railways  have  been  held  up  by  the  dearness  of  the 
money  market. 

Imports  at  Osaka  in  1912,  1913  and  1914  respectively  included  insulated 
electric  wire  valued  at  £45,300,  £4,100  and  nil  Electric  car  parts 
imported  were  valued  at  £8,900,  nil  and  £4(X). 

In  a  re^Kirt  on  the  trade  of  Shimonoseki  consular  district  for  1914,  Mr. 
Consul  Holmes  says  the  imports  at  the  port  were  valued  at  £2,444,653 
from  .lanuary  to  July  (decrease  5^  per  cent.),  and  £782,782  from  August 
to  l)eceii'.l)er  (decrease  42J  ])er  cent.).  Imports  from  CJermany  (chiefly 
machinery)  were  £88,(X)0  monthly  prior  to  the  war.  Electric  wire  and 
cable  imported  during  the  j'car  were  valued  at  £4.927  (against  £4,738  in 
previous  year),  and  dynamos  and  motors,  &c.,  £28,783  (£74,450).  The 
])rincipal  imports  into  the  district  are,  with  the  exception  of  metals  and 
machinery,  not  such  as  can  be  supplied  bj'  the  United  Kingdom.  The 
greater  part  of  goods  of  European  oricrin  are  imported  tlirough  Kobe  and 
(jther  ]xirts.  and  the  opening  for  British  ex]iortcrs  direct  to  iloji  is  not 
favourable.  There  should,  however,  be  good  prospects  for  machinery  in 
view  of  the  cessation  of  German  activities.  The  district  has  undoubtedly 
a  great  inchistrini  future,  and  includes  many  towns  which  even  now  are  of 
consi<lerable  manufacturing  imjwrtance.  while  the  rapid  extension  of 
electrical  (•nlcr])rise  througlumt  the  country  implies  a  steady  demand  for 
electrical  jilant  and  machinery.  Hitlierto  British  enterprise  in  this 
direction  has  shown  a  marked  lack  of  the  energy  <lis]ilayed  by  German 
manufacttirers  and  commercial  firms,  a  tierman  tirm  with  a  branch  oflice 
at  Moji  hnvins  secured  the  greater  part  of  the  trade  in  machinery, 
espen   "      '  il.      How  far  (Jermau  methods  of  business  finance  apjteal 

to  Hi  o]M'n  to  tjuestion,  but  even  on  more  conservative  lines 

tliere  hliMiiJil  In-  111  o)H-ninu  for  Brit  ish  manufactures,  if  capably  and  ener- 
getjcally  re|>iewci  ted.  It  is  es.Kential  that  local  representatives  should  be 
apjMiintetl  to  e\|M-nd  time  and  troixbic  in  order  to  obtain  luisinejw.  Such 
representatives  should  U*  given  the  fullest  powers  as  to  granting  dis- 
counts. Ac. 

Vol  jiropise  to  purchase  the  undertaking  of  the 

^ok"!  ly  Co..  and  to  lay  downi  new  lines. 

Mexico. — A  consular  reixirt  froni'Vera  Cruz  says  near  Orieaba 
thctv  has  \ifvn  rpoontly  instalh»d  a  large  hN-dro-electrio  plant  (owned 
by  a  British  eomjmny).  which  has  a  c.i].aeify  of  30.(><H1  u.r..  and 
supplies  Vera  Cruz  with  electrical  energ\  for  lighting  and  tramways, 
Power   8  ali'o  transmitted  to  Orizaba  antl  Pucbla. 

Spain. — The  (>ovemment  have   published   an    additional  list  of 

•d   to  admit   foreign  com]>etition      The 

ir  naval  consiniction  workshops,  diving 

apimratiis,  motor  lxiat«,  gas  motoFS  of  more  than  30  h  p.,  d\niamo8 

andeiertT'  '"Our  oi  i  '  !■<  of  more  than 

200  kw..  :  .  ,an20kii  iv.  soft  steel.  \c 
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United  States. — A  Consular  report  from  St.  Louis  (Mo.)  for  1914 
states  that  the  electrical  industry  has  been  depressed  and  is  still  in  an 
unsatisfactory  condition. 

St.  Louis  has  boon  supplied  since  July,  1913,  with  60,000  H.p.  of 
electrical  energy  from  the  Keokuk  dam,  144  miles  away.  To  secure  a 
larger  and  cheaper  supply  it  is  proposed  to  connect  the  Missouri  and 
Meramac  I'ivers  at  a  point  20  miles  west  of  St.  Louis,  a  State  Senate  Com- 
mission having  reported  that  enough  fall  could  be  secured  thereby  from 
the  former  river  to  generate  all  the  electricity  required.  The  cost  of  the 
proposed  undertaking  is  estimated  at  over  £2,000,000,  and  it  is  estimated 
that  the  damage  annually  sustained  in  different  ways  by  the  residents  of 
St.  Louis  through  the  burning  of  bituminous  coal  aggregates  about  the 
same  amount. 

Roumania. — The  British  Consul -General  at  Galatz  (Major  J.  G. 
Baldwin,  O.B.)  says  imports  into  Roumania  in  1912  were  valued  at 
£25,516,220  (increase  of  £2,726,420  over  1911),  and  the  exports  were 
£25,684,150  (decrease  £1,984,650). 

Amongst  the  chief  articles  of  import  were-iron  and  steel  and  machi- 
nery. Germany  supplied  nearly  38  per  cent,  of  the  total  imports. 
Austria-Hungary  nearly  22  per  cent.,  and  the  United  Kingdom  under  14 
per  cent.  Up  to  1911  the  United  Kingdom  occupied  top  place  as  regards 
the  quantity  of  goods  imported.  Germany  and  Austria -Hungary  have 
an  advantage  in  their  geographical  position,  but  their  -success  is  stated 
not  to  be  due  to  that  alone.  German  firms  are  more  alive  to  the  possibili- 
ties of  the  market,  and  are  better  represented  in  Roumania  than  their 
British  competitors.  The  latter  have  relied  mainly  on  the  services  of 
commission  agents,  who,  if  they  have  any  preference  at  all,  probably 
prefer  German  or  Austro- Hungarian  goods,  such  agents  being  usually 
German-speaking  Jews  or  of  German  or  Aiistro- Hungarian  extraction. 
Continental  firms  generally  send  out  travellers  to  obtain  orders,  which 
secures  a  better  chance  of  doing  business.  A  number  of  British  firms 
could  combine  to  run  a  branch  to  sell  their  goods.  Travellers  and  other 
representatives  should  be  able  to  transact  business  in  German  or  French 
(failing  Roumanian).  Catalogues  should  be  in  those  languages,  and  the 
metric  system  should  be  employed  in  quoting  prices.  German  and 
Austro-Hungarian  firms  generally  grant  more  liberal  credit  than  British 
firms.  The  majority  of  the  local  banks  are  financed  by  or  are  branches 
of  the  large  banks  in  Germany  and  Austria- Hungary,  and  through  them 
manufacturers  in  Germany  and  Austria-Hungary  obtain  information  as 
to  the  state  of  the  market,  the  standing  of  clients,  &c.  British  goods  are 
generally  recognised  as  being  superior  to  Continental  goods,  but  the 
public  is  apt  to  put  smartness  of  finish  and  cheapness  before  quality. 

Machinery  imports  in  1912  were  valued  at  £2,614,443,  of  which  Ger- 
many supplied  £1,499,929,  the  United  States  £325,080,  and  the  United 
Kingdom  £222,649.  The  German  share  in  this  trade  is  increasing,  and 
the  British  decreasing.  Electrical  machinery  and  apparatus  nearly  all 
came  from  Germany. 

The  Vice-Consul  at  Bucharest  says  the  United  Kingdom  manufac- 


turer usually  chooses  the  cheapest  agent.  The  idea  of  paying  an  agent 
commission  only  is  not  good  when  one  has  to  d(?al  with  >pmi -orientals. 
Unless  the  agent  is  very  conscientious  he  soon  put  1  with 

the  buyer  to  the  disadvantage  of  the  seller.    The  <.  ^'rents 

are  on  a  fixed  salarj'  wkh  a  commission  as  well. 


MISCELLANEOUS  NOTES. 


<il!l 


Inquest. — An  inquest  was  held  at  Skinningrove  (Cleveland),  on 
the  29th  ult.  on  a  mines  electrician,  named  Chas.  E.  >Iaridiam. 

It  was  stated  that  deceased  had  been  engaged  in  (-leaning  out  the 
electric  controller  and  a  haulage  engine  and  started  the  machinery  to 
test  it.  He  placed  his  left  hand  on  the  outer  casing  of  the  motor,' but 
almost  immediately  fell.     When  a  doctor  arrived,  Markham  wa.s  dead. 

A  doctor  said  he  found  a  mark  as  of  a  bum  on  the  right  wrist.  Thf* 
condition  of  the  body  was  consistent  with  deceased  having  received  an 
electric  shock. 

The  mines  manager  (Mr.  W.  Moore)  said  he  thought  the  flesh  would  have 
been  injured  or  burnt  if  deceased  had  had  a  shock. 

"  Death  probably  from  electric  shock  "  was  the  verdict. 

Patent  Licensees  and  Renewal  Fees. — Xotice  has  been  given  that  in 
the  event  of  the  prescribed  renewal  fees  due  in  connection  with 
patents  in  respect  of  which  licences  have  been  granted  by  the  Board 
of  Trade  under  the  provisions  of  the  Patents,  Designs  and  Trade 
Marks  Acts  (1914)  not  bemg  paid  by  the  patentees,  such  fees  may  be 
paid  by  the  licensees  and  the  amount  of  such  fees  deducted  from  the 
royalties  payable  to  the  Public  Trustee  tmder  the  licence.  Licencees 
should  inform  themselves  as  to  the  dates  upon  which  such  fees 
become  payable  to  avoid  having  to  pay  extension  fees  also. 

Rifle  Clubs. — A  friendly  match  took  place  between  teams  repre- 
senting the  British  Thomson-Houston  and  the  British  Electric  Trans- 
former Companies'  rifle  clubs  on  the  20th  ult. 

The  teams  consisted  of  eight  members,  the  best  six  cards  only  to  count. 
The  British  Thomson-Houston  Club  scored  562,  and  the  British  Electric 
Transformer  Club  totalled  566  on  the  best  six  targets,  an  average  of  93-6 
and  94-3  respectively.  The  British  Electric  Transformer  Club  (Hayes, 
Middlesex)  is  anxious  to  arrange  friendly  matches,  and  will  be  glad  to 
hear  from  miniature  rifie  clubs  in  the  trade  who  have  dates  vacant  either 
for  shoulder-to-shoulder  or  post  matches. 

Radiotelegraphy  in  BraziL — It  is  annoimced  that  the  working  of 
the  complete  system  of  radiotelegraphy  in  the  States  of  Par.i  and 
Amazonas,  Brazil,  which  was  opened  to  the  public  for  a  short  time, 
has  been  suspended. 


TENDERS    INVITED. 


Electric  Cable  and  Wire. 

The  CoMMtssiONEES  OF  H.M.  Works,  &c.,  invite  tenders  for 

tthe  supply  of  Electric  Cable  and  Wire  for  one  year  from  Jan  1, 
1916.  Forms  of  tender  from  the  Controller  of  Supplies,  18, 
Queen  Anne's  Gate,  S  W.,and  tenders  (by  11  a.m.,  Dec.  9)  to 
the  Secretary,  H.M  Office  of  Works,  &c..  Storey's  Gate, 
London,  S.W. 
Walthamstow  Council  invite  tenders  (by  noon  Deo.  15) 
for  supply  of  l.t.  cable      .,  ^  \r_^ 

Telegraph  and  Telephone  Material,  &c. 

Tenders  are  invited  for  the  supply  of  g.i.  Wire  (specification 
No.  301  ;  schedule  No.  402),  and  c.b.  Multiple  Switchboard 
for  Adelaide  telegraph  exchange  (specification  No.  552 ;  schedule 
No.  405)  for  the  Australian  Commonwealth  Postmaster- 
General's  Dept.  Tender  forms,  speci*^^ cations,  &c.,  from  the 
Commonwealth  Offices,  72,  Victoria-st. ,  London,  S.W. 

The  Deputy  Postmaster-General,  Melbourne,  requires  tenders 
by  3  p.m.,  Dec.  14,  for  18,670  c.b.  Wall-pattern  Telephones 
(schedule  1,264)  for  the]  Australian  Commonwealth  Post- 
master-General's Dept. 

The  Deputy  Postmaster-General,  Melbourne,  invites  tenders 
untU  3  p.m.  Dec.  14  for  11  sections  of  Lamp  Signalling  Trunk 
Line  Switchboard  (schedule  1,207)  for  the  Australian  Common- 
wealth Postmaster-General's  Department. 

The  Deputy  Postmaster-General,  Adelaide,  requires  tenders 
by  2  p.m.  Jan.  26  for  20  tons  g.i.  Wire  (schedule  No.  402)  for 
Australian  Commonwealth  Postmaster-General's  Department. 
Specification  from  the  Deputy  Postmaster-General,  Adelaide. 


Telegraph  and  Telephone  Maiorial,  &c. 

The  Deputy  Postmaster-General,  Sydney,  requires  tenders 
by  2:30  p.m.  Dec.  20  for  3,750  c.b.  waU  pattern  and  300  c.b. 
table  Telephones,  150  Magneto  WaU  Telephones  and  50  Portable 
Telephones  (schedule  No.  454)  for  the  Australian  Common- 
wealth Postmaster-General's  Department.  Specifications  from 
the  Deputv  Postmaster-General,  Sydne}-. 

The  Deputv  Postmaster-General,  Brisbane,  requires  tenders 
by  noon  Jan."  20  for  Telephone  Listrumei:  .s.  Parts  and  Acces- 
sories (schedule  No.  344)  for  the  Austkalla.n  Co>oioxwEALTrt 
Postmaster-General's  Department.  Specification  from  the 
Deputy  Postmaster-Creiieral,  Brisbane.  .    . 

Tenderforms,&c.,  in  above  cases  from  High  Commissioner  for 
the  Commonwealth  of  Australia,  72,  Victoria-street,  London, 
S.W. 

Tramway  Rails,  &c.  „  , 

Southend  Corporation  require  tendei-s  by  9  a.iu.  Dec.  J  tor 
about  120  tons  second-hand  tram  raUs  and  oO  pau^  of  fishplates. 
Particulars  from  the  Borough  Engineer. 

Electrical  Fittings,  &c.  ^       , ,.  , 

West  Ham  Guardians  want  tenders  by  10  a.m.  Deo.  10  lor 
three  months'  supply  of  Electrical  Fittings,  OUs.  &c.  ±  orms  of 
tender  from  the  Clerk. 

Public  Electric  Lighting.  ,       u  t  ^ 

Athy  (CO.  KUdare)  Urban  CouncU  require  tenders  before 
11  a.m.  Dec.  6  for  the  electric  lighting  of  the  town  ou  a  three 
vears'  contract.  About  50  Lamps  of  50  c.p.  each  will  be  re- 
quii-ed  for  public  lightmg,  and  it  is  estimated  that  300  private 
consumers  can  be  obtained. 
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Electric  Pumps,  Motors,  &c. 

The  Metropolitan  Board  of  Water  Supply  and  Sewerage, 
Sydney,  require  tenders  by  2  p.m.  Dec.  20  for  supply  of  three 
Centrifugal  Pumps  and  Electric  Motors,  each  to  pump  6,300 
gallons  per  minute  and  one  to  pump  15,100  gallons  per  minute, 
with  switchboards,  starters,  &c.,  and  spare  parts.  Specification, 
&c.,  from  the  Board's  offices,  341,  Pitt-street,  Sydney,  N.S.W. 

Motor-Generator,  Switchboard,  &c. 

Tlic  \'icTuRiAN  Railway  Commissioners  require  tenders  by 
11a.m.  Jan.  5  for  a  15  kw.  Motor-generator  and  Accessories, 
Switchboard  and  Connections  (contract  No.  20.491),  and  by 
Jan.  12  for  about  2,0<K»  tons  Steel  Rails  and  100  tons  of  Fish- 
plates (contract  No.  28,685).  Specifications,  &c.,  from  the 
Commissioners,  Spencer-street,  ilelboume. 

Boiler. 

The  X.S.W.  Railways  &  Tramways  Department  require 
tenders  by  noon  Jan.  12  for  supi)ly,  &c  ,  of  two  Water-tube 
Boilers  and  Accessories  at  Newcastle  Specifications  from  the 
Electrical  Engineer,  61,  Hunter-street,  Sydne}',  X.S.W. 

Freight  Car  Transferrers. 

Sydney  Harbour  Trust  Commissioners  require  tenders  by 
2  p.m.  Jan.  31  for  three  electrically-operated  Railway  Freight 
Car  Transferrers  (contiact  15 '30).  Specifications,  &c.,  from  the 
Commissioners'  Offices,  Circular  Quay,  Sydney,  N.S.W. 


TENDERS  RECEIVED  AND  ACCEPTED. 


1111111= 

Woolwich  (London). — The  Electricity  Conunifttv  has  accejjted 
the  quotation  of  Halccck  &  Wilcox  (at  £127),  to  supply  feeil  and  blow- 
dox^Ti  pipe  work  in  comicction  with  two  new  boilers  in  course  of 
erection  at  the  electricity  works.  The  (juotation  of  Jolm  Ho]>kin.son 
&  Co.,  has  also  been  accej)te(l  for  the  supplv  of  si)ecial  valves  for 
£71.  Os.  3d. 

G1.ASGOW. — The  Council  have  accepted  the  tender  of  Pirelli  (Ltd.) 
for  the  supply  of  rubber  insulated  cables.  The  tender  of  Woodward 
&  Co.  has  also  been  accepted  for  the  supply  of  carbons  from 
December  to  May  next  for  the  Cleansing  Committee. 

Littleborocoh. — The  Council  have  accepted  the  tenders  of 
W.  T.  Henley's  Telegrajih  Co.  for  h.t.  cables,  and  the  British  Electric 
Transformer  Co.  for  transformers,  switchgear,  &c. 

Luton. — The  following  tenders  are  recommended  for  acceptance 
by  the  Comioil  : — 

DiivenjKirt  Engineorinfi  ("<>.,  water  cooler  of  180,000  galU^ns  capacity, 
£l,4f>0  ;    Johnson  &  Phillips,  o.h.t.  switchpcar,  £800. 


*  School  Lighting. — Three  tenders  have"  been"  received  by  the 
L.C.C.  for  wirintr  Thomfield-road  School,  Hammersmith,  and  that 
of  James  \\hitaker  &  Sons  has  been  accepted  at  £420.  lis.  The 
other  tenders  were  £429  and  £483.  Is. 

Reigate. — The  Council  have  placed  an  order  for  12  montno' 
supplv  of  a.c.  induction  motor  meters  with  the  British  Westinghouse 
Co. 

Melbourne  (Victoria). — ^The  City  Council  have  accepted  the 
tenders  of  John  Pa\iie  &  Son  Pty.  for  12  c.i.  switch  pillars  £237,  and 
the  Australian  General  Electric  Co.  for  m.d.  indicators. 

Hackney  (London). — The '^  Council  are  recommended  to  accep 
the  tender  of  Ferranti  Limited,  at  £417.  9s.  lOd.,  for  an  additional 
panel  for  an  e.h.t.  .switchboard 

Buenos  Ayres. — The  tender  of  the  Cia.  Industrial  de  Electricidad 
del  Rio  de  la  Plata  for  the  installation  of  two  Corosio  lifts  in  the 
Central  Police  Department,  at  $20,250  m/n  (about  £1,800),  has  been 
accepted. 

Sydney  (N.S.^\'.). — ^The  City  Council  is  recommended  by  the 
Electric  Lightmg  Committee  to  purchase  10  additional  joint  boxes, 
at  £W.  15s..  four  terminal  trifurcating  boxes,  one  spare  box  and  one 
set  of  insulators,  at  £214,  from  Noyes  Bros.,  and  to  reduce  the 
quantity  of  33,000  volt  cable  on  order  from  the  same  firm  by  1,938  yds. 
for  a  reduction  of  £1.100  in  the  amomit  of  the  contract.  The  Com- 
mittee also  recommend  the  purchase  of  140  10  ampere  a.c.  meters 
from  the  same  firm. 

Commonwealth  Contracts. — The  following  tenders  have  been 
accepteil  by  the  Australian  Government  Departments  : — 

Ta.simiiii<in  Public  \\\>rks  Dtpt. — British  General  Electric  Co.,  for 
jKiwer  plant  at  the  mental  diseases  hospital,  New  Norfolk,  £2,347  ;  A.  J. 
Todd  &  Co..  electric  lighting  and  overhead  eqmpment  for  same, 
£435.  Os.  1  Id. 

Postma^tcr-Gnicrars  Dept.,  Qutetislaixi. — Inghs,  Smith  &  Co.,  for 
3(i  B.u.r.  engine,  coupled  to  22  kw.  generator,  with  spare  parts,  for  radio- 
tt'legraph  station,  Townisville,  £742. 

Post ma^itfr-GeMral' s  Dept.,  Sydney. — Western  Electric  Co.,  2,500  bottles 
Bakers  soldering  solution,  £83.  Gs.  8d. ;  3,600  bridle  rings,  £4.  10s. ;  6,600 
ditto,  £16.  15s.  tki. ;  6,600  ditto,  £19.  16s.;  7,200  ditto,  £33;  225  con- 
densers, £25.  6s.  3d. 

Victorian  Baihmy  Cominissionfrs. — Siemens  Bros.  &,  Co.,  electric 
lichting  material  for  Johmont  car  repair  shop,  at  rates ;  British  Insu- 
lated &  Helsby  Cables,  ditto,  at  rates  ;  Australian  General  Electric  Co., 
ditto,  at  rate*  ;  Gibson,  Battle  &  Co.,  5  ft.  liigh-speed  motor-dri\-en  radial 
ilrilling  machine  for  ditto,  £384 ;  Noyes  Bros.  v.r.  electric  light  wire, 
£15.  5s.  jior  mile  ;  and  13  in.  centre  lathe  for  tiu-ning  and  grinding  com- 
mutators of  traction  armatures,  for  Jolimont  car  repair  shop,  £187  : 
LascoUes  Parrington,  motor  generator  (9  kw.),  with  switchboard  and 
accessories  for  battery  charging  at  JoUmont  car  repair  shop,  £266. 


FINANCIAL    MATTERS. 


MUNICIPAL   ACCOUNTS. 


CardifT. — The  accounts  of  the  tramwa_\-8  dej»artment  for  the  year 

ended  March  31  show  total  rii|)ital  exjM'nditun>  £81 1,043  (incn<a.so 
£24,533),  of  which  £.302. 2t2  lius  Ux>u  n-jmid  or  jirovidcil  for  re- 
pa\Tnent 

l<ov(Muie  wa.-t  £104. R83  (r'>ni]>.in'd  with  £UW,200  in  i'ri\ic.iis  yc.ir). 
workiiii;  o\]M'i>s«'s  were  £97,3<><»  ( l''.Vt.06-l),  grosM  profit  mi  v  01  king  was 
£67.323    (£()r).(i3S)    and    total    ^;ros.'»    pn>tit    £<'>S.4.Ki  -        '   .      lnton>«.t 

roquircil  £23.it25  (l"2;<.'.m)  and  Miikiiig  (iiml  122, t>t  11).  income 

tax  £2,272  (£2,835),  and  j>ayinont.««  to  omployrA  on  war  mtviw  £2,665, 
leaving  not  halancv  £1(),94H  (£18,594),  Avrrngr  total  nmniiic  per  rnr- 
mile  was  12-354tl.  (ir(>54Kl.).  and  total  workina  o\|m-hs".«.  mrluilim; 
)><iwer,  Ac,  won^  7028d.  ((>-781d.).     A^  '     •  .    -.    ■ 

Passeniiers  carried  were  30,424.407  (31.1 
(2,9(>6.230).  and  units  used  4.5t:if>..">S'J  (.'...iT.i.m.'i. 

The  city  electrical  ciigineor  and  niaiiap^r,  Mr.  .Vrtlnir  Klli^^,  mi\>  in  his 
re|Kirt.  as  regards  the  ctTect  «)f  the  war,  the  trathc  rcci'ii"!-.  s1ii>\v«m1  an 
increase  of  £3.00(>  at  the  b«»ginnimr  of  ,luly,  l'.U4.  luit  from  .Inly  25  there 
was  ft  steady  dccreasi*.  the  total  «l(VTt>n«e  at  the  end  of  the  tiii.'tiiiinl  year 
K'ing  £2.S4(>.      It  is  desirable  that  a  subst'Mitiil  '  uilt 

up,  out  of  which  could  U»  defrayed  the  cost  of  u  it  of 

more  modern  ty]>e  and  incrt>awMl  efficiency.  The.  |»arpe|s  delntTv 
revenue  wa.s  £583,  again.<)t  ex}x>nditure  £26.'».  Income  fn<in  sale  of  eloe- 
tricftl  energy  to  the  electric  ligMing  dejwrtment  inrn'a,««Hl  by  £1.292. 
Power  station  e\|H>nses  increased  £;J33  for  an  outptit  in  '■   l>y  o\Tr 

half  a  inillion  umt«,  this  improvement  in  cost  lx>ing  din  u.sti  (for 


only  two  or  three  months)  of  the  new  ]>lant  installed  last  j-ear.  War 
allowances  are  jiaid  to  the  dejH>ndei'ts  of  2t>l  men,  the  cost  being  at  the 
rate  of  £.'),720  \n^T  annum.  Sir.  Ellis  recoininends  the  installation  of  a 
larp'  rotary  converter  or  mot<ir-generator,  which  could  lie  used  in  the 
summer  for  the  tramway  sup]ily,  in  which  case  the  turbine  plant  could 
fake  the  whole  load  and  the  ohl  plant  could  be  shutdown.  The  repairs 
d(<j»artnieiit  has  lost  nearly  .50  |>er  cent,  of  its  men  owing  to  the  war. 

''  viH'iiditure  on  the  electric  lighting  undertakinj  ^189 

111  ■').  <^f  which  £1()S.240  has  Ihh'u  repaid  or  pro\  re- 

deniptior  .  Hevenue  was  £t52.345  (against  £.58.704),  total  eost«  were 
£:t7.5t»;i  (£.35.<.t36),  interest  and  .sinking  fund  required  £18,858  (£18.2.W), 
and  the  net  ]irofit  waa  £5,924  (£4,538).  Average  price  obt-ained  vtm 
1-98<1.  (1H5VI.)  per  unit.  I'nits  generated  were  8.«)4.3.5<12  and  sold 
7.:<22.2r2  In  his  n-jxirt  Mr.  Ellis  says  the  }>ast  year  has  )>e<»n  oneof  the 
ni'  ^sful  ill  the  history  of  the  umlertaking.anda  1.  ~s  profit 

«  '  .  resulting  from  eotmomie*  in   working  exjH-i  -''82  wa« 

spent  on  new  meters  out  of  re\T»nuo.  The  reduction  of  the  charge  tot 
heating  unit*  from  1J<I.  to  Id.  has  btn-n  justifi«Ml.  the  consumption  for 
domestic  piir]K^!»cs  havinc  lieen  almost  double*!  during  the  A-ear.  llentina 
ill  '    "  ■  ■       1  iVJfikw.  t.    S78kw.     Mr.  K 

til  c!i>l\i8  lie  traiisferreil  to  de]iTt>t 

that  (li.ii  lid  U^  hinlt  u]i  to  10  ]x>r  pent,  on  the  capital  ( =about 

J^Ut.iHHi).      >  connecttxi  are  eqii.d  to  5.98,5  H.r.   (5,446  h. P.),  and 

total  connections  are  equal  to  12,.584  kn.  (11,500  kw.).  Total  maximum 
demand  w:»s  4.2t>0  kw. 

Exeter. — The  accounts  of  the  electricity  undertaking  for  the  ye4r 
ondeti  Mareh  31  show  total  capital  expenditure  £121,820  (increiM0 
£0.472).  of  wl  124  has  1  'T  or  prnvided  for  off. 

Uo^Tuue  w..  J  Hiid  wii  ■,  ^rneral  exj^enae*  *■  ^29 
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leaving  gross  profit  £8,243.  Interest  required  £2,383  and  sinking  fund 
£4,029,  aiid  the  surplus,  after  providing  for  income  tax,  was  £1,554. 
Units  generated  for  lighting  and  power  were  1,349,759  and  sold  1,100,394  ; 
and  for  tramways  654,699  generated  and  615,956  sold.  Total  maximum 
demand  was  848  kw.  for  lighting  and  power,  and  300  kw.  for  tramways. 

Capital  expenditure  on  the  tramways  is  £88,817,  and  £20,851  has  been 
paid  off  or  pro\-ided  for.  Revenue  was  £18,018  (=9-629d.  per  car-mile), 
expenses,  including  power,  were  £11,598  (=6193d.),  leaving  gross  profit 
£6,420  (=3-431d.).  Interest  required  £2,240  net,  income  tax  £120",  and 
sinking  fund  £1,649,  and  the  amount  carried  to  reserve  and  renewals  was 
£2,109.     Passengers  carried  were  4,611,444  and  car-miles  run  449,103. 


COMPANIES'   MEETINGS  AND  REPORTS. 


CASTNER-KELLNER  ALKALI  CO.  (LTD.) — At  the  meeting  last  week  the 
chairman  (the  Rt.  Hon.  G.  W.  Balfour)  said  the  net  profit  for  the  year, 
after  the  customary  ample  allowance  for  repairs  and  maintenance, 
amounted  to  £260,804,  against  £174,150  in  the  previous  12  montlvs.  The 
directors  recommended  the  appropriation  of  £-50.000  to  depreciation 
reserve,  increasing  that  account  to  £437,500  ;  £10,000  to  general  reserve, 
increasing  it  to  £79,364  ;  £90,000  in  payment  of  a  final  dividend  of  12  per 
cent,  (making  20  per  cent,  for  year),  leaving  £61,151  to'be  carried  forward. 
Their  financial  position  was  a  very  strong  one.  The  object  of  carrying 
forward  £61,151,  against  £18,402  last  year,  was  to  provide  for  whatever 
sum  might  become  due  fi'om  them  in  respect  of  the  tax  on  excess  profits. 
That  tax  was  not  one  he  would  wish  to  see  forming  part  of  the  fiscal  policy 
of  the  coiintry,  but  as  an  emergency  measure,  to  meet,  ])erhaps.  the  greatest 
strain  they  had  ever  been  called  upon  to  undergo,  he  personally  did 
not  complain  of  it,  but  thought  it  was  amply  justified.  The  extra  profits 
were  due  not  to  an  increased  price  or  to  increased  profits  made  out  of 
contracts  vrith  the  Government,  but  to  the  foresight  of  the  directors  in 
largely  increasing  the  company's  plant  at  the  right  time. 

CONSOLIDATED  SIGNAL  CO.  (LTD.)— At  the  meeting  last  week  the 
chairman  (Mr.  S.  P.  Wood)  said  that  the  board  miist,  under  existing  cir- 
cumstances, pursue  a  cautious  and  safe  course,  and  their  first  considera- 
tion must  be  to  ensure,  as  far  as  possible,  that  the  factories  should  be  kept 
going  concerns.  SignaUing  was  one  of  the  first  things  on  which  the  rail- 
way companies  could  and  did  economise  in  times  of  financial  disturbance, 
and  about  the  last  on  which  they  commenced  expenditiue,  and  present 
times  were  not  an  exception  to  that  rule  on  home,  colonial  and  foreign 
railways.  They  had  turned  their  efforts  towards  the  production  of  war 
materials.  Only  part  of  the  subsidiary  companies'  plant  and  machinery 
was  suitable  for  such  work,  and  they  had  had  to  adapt  and  add  to  it  and 
to  adopt  new  methods  of  manufacture.  The  difficulty  of  obtaining 
efficient  labour  and  additional  took  had  in  many  cases  prevented  their 
undertaking  available  munition  work.  The  gross  profits  of  the  sub- 
sidiary companies  for  the  year  to  June  30  were  £36,329,  and  the  net 
profits  £7.162.  After  pa^-ing  expenses,  their  companv  had  a  profit  of 
£18,298,  with  £4,529  brought  forward,  and  after  placing  £6,000  to 
reserve,  and  paying  the  preference  dividend,  £5,475  was  carried  forward. 

ELECTRICAL  SECURITIES  TRUST  (LTD.) — The  report  for  the  year  to 
Xov.  14  states  that,  afrer  charging  aU  expenses  and  debenture  interest 
there  is  a  loss  of  £710.  The  directors  regret  that  they  have  been  unable 
to  dispose  of  any  of  the  investments  during  the  past  year. 


NEW   COMPANIES,  MORTGAGES  AND 

CHARGES,  &c. 

— --•■ — 

NEW  COMPANIES.} 

QUASI-ARC  CO.  (FRANCE)  (LTD.)  (142,217).— Reg.  Nov.  23,  capital 
£5,000  in  £1  shares,  to  carry  on  in  France  or  elsewhere  the  business  of 
consulting,  civil,  chemical,  electrical,  mechanical  and  marine  engineers, 
manufacturers  of,  agents  for  and  dealers  in  machinery,  tools,  &c.  Private 
company.     Reg.  office  :  Caxton  House,  Westminster,  S.W. 

TREDELECT  ENGINEERING  CO.  (LTD.)  (142,245).— Reg.  Nov.  25, 
capital  £3,000  in  £1  shares  (l.QDO  6  per  cent,  preference),  to  take  over 
from  H.  C.  H.  Smyth  the  benefit  of  a  certain  existing  invention  relating 
to  improvements  in  or  relating  to  electric  generators  for  hghting  mech- 
anicaUy^propelled  vehicles,  to  carry  on  the  business  of  electrical  and 
general  engineers,  suppUers  of  electricity,  &c.  Private  company.  First 
directors  are  H.  C.  H.  Smyth,  H.  A.  Bartlett  and  G.  F.  A.  Xorman.  Reg. 
office  :    11,  Linden  Arcade,  High-road,  Chiswick. 

J.  TRUMAN  &  CO.  (LTD.)  (142,247).— Reg.  Nov.  26,  cajjital  £7,000  in 
£1  shares,  to  carry  on  the  business  of  manufacturers  and  importers  of  and 
dealers  in  all  kinds  of  metal  work,  electric  and  gas  fittings,  lamps,  «S:c. 
Private  company.     M.  F.  Holdsworth  is  x)crmanent  governing  director. 

MORTGAGES  lAND  CHARGES. 

L.  ADAMS  (LTD.)— Debenture  dated  Nov.  IS,  1915,  to  secure  £1,000, 
charged  on  company's  undertaking  and  property,  present  and  future. 
Holder  :   A.  E.  Voss" 

RENEW  ELECTRIC  LAMP  CO.  (LTD.)— Mortgage  dated  Nov.  17,  1915, 
to  secure  £337.  7s.  3d.,  and  further  advances  up  to  £500,  charged  on 
benefit  of  a  certain  agreement,  being  a  contract  for  the  purchase  of  a 
hcence  to  work  the  company's  process  for  renewing  electric  lamps  in 
Russia.     Holders,  Haughton,'  Dickson  &  Co. 


CITY   NOTES. 


MEMORANDA  (Dec.  1).— Bank  rate  5  per  cent,  (since  Aag.  S,  1914). 
Consols  oSi  Stocks  and  Shares  Ticket  Days  Dec.  14  and  29  P»t 
Days  Dec.  15  and  30.    Price  of  silver.  26^d. 

BANK    FUR    ELEKTRISCHE    UNTERNEHBUNGEN    (ZURICHj   Herr 

Deutsch,  chairman  of  the  A.E.G.,  of  Berlin,  had  been  electod  a  director 
of  this  company. 

COKSOLIDATEO  DIESEL  ENGINE  MANUFACTURERS  LTD.) — On  Mr- 
Justice  Astbury",s  order  a  meeting  nf  jiharf-li'<M.r- wa*  hel'l  "n  Wenesdav 
to  ascertain  whether  or  no  they  wished  (now  that  the  creditors  of  the 
company  had  been  paid  off)  that  a  liquidator  nominated  bv  the  share- 
holders should  be  appointed  to  act  jointly  with  or  in  lieu  of  Sir  W.  B. 
Peat  in  the  liquidation.  The  Official  Receiver  in  Companies  Liquidation 
acted  as  chairman  at  the  meeting. 

MACKAY  COMPANIES. — The  regular  quarterly  dividend  of  1  per  cent, 
on  the  preferred  shares  and  the  regular  quarterly  dividend  of  1 J  per  cent. 
on  the  common  shares  in  the  Mackay  Companies  will  be  paid  on  .Jan.  3, 
1916,  to  shareholders  of  record  as  they  appear  at  the  close  of  bosineas, 
on  the  10th  insi.     The  transfer  books  will  not  be  closed. 

POWER  GAS  CORPN.  (LTD.) — A  dividend  at  rate  of  6  per  cent,  per 
amium  (less  tax)  has  been  declared  on  the  ordinarj-  shares  for  the  year 
ended  Sept.  30. 

VICTORIA  FALLS  &  TRANSVAAL  POWER  CO.  (LTD.)— The  net  earnings 
(including  those  of  the  Rand  iliiies  Power  Supply  Co.)  for  the  qoarter 
ended  Sept.  30  amounted  to  £184,798. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  bal 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Tuesday,  Nov.  30.  The  greatest  care  is  taken  in  compiling 
these  figures,   but   the  difficulty  of  verification  is  now  much  increased. 
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Electricity  Supply. 

Bournemouth  &  Pcole  E.  L_  Ord 

Do.    41%  C-Jm.  Pref 

Do.    6%  Cum.  2nd  Pref 

Brompton  &  Kensington  Ord 

Do.    7%  Pref 

Central  Elec.  Supp.  G.  Deb.  St 

Charing  Cross  West  End  &  City  Debs... 

Do.    41°oPref 

Do.     Ord 

Do.     City  Pref 

Chelsea  Elec.  Supp.  Co.  Ord 

Do.  do.  Deb 

City  of  London  Elec.  Lt  Ord. 

Do.    6?4Pref 

Do.    5%  Deb.  St 

Do.     41%  Decs 

County  of  London  Ord. ....   

Do.    6%  Pref 

Do.     1st  Deb 

Do.    2nd  Deb 

Edmu.idson's  Elec  Supp.  41%  Debs... 
Kensington  and  Knightsbridge  Ord.  .. 

Do.    Deb.  St 

London  Elec.  Suop.  6%  Prot 

Do.     4%  Mort.  Debs. 

Metropolitan  E.  Supp.  Ord 

Do.     1st  Mort.  Deb 

Midland  Elec.  Gorpn.,lst  Mort  Deb.  St 
Newcastle  &  Dist.  E.L.  6°;,  2nd  Dbs  . . 
Newcastle-'on-TyneE.a5%2dMtDb.St 
North  Metropolitan  E.  P.  Supp.  6%  Pref, 

South  London  E.S  Ord    

St,  James'  &  Pall  MallOrd 

Do.  do.  Pref 1 

Do.  do.  Debs.    

Urban  Elec  Supp  41?^  Db.  St    

Waste  Heat  &  Gas  Elec.  Gen.  Stations..; 
Westminster  E.S.  Coro.  Ord 

Do.     4i°o  Cum.  Pre: 

Electric  Railways  &  Tramways. 

British  Elec  Traction  5%  Debs 
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Central  London  Guar.  Assented  Ord.  .. 
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6% 
41% 


NAME. 


Priet. 
Tuet^ 
Nov.  30 


l20% 
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Electric  Railways  and  Tramways  — cont. 

Underground  E.  Rys.  of  London  6% 
Inc.  Bds.,  with  coup.  16 

Do.    4i%  Bds 

Yorkshire  W.  Riding  Ord 

Do.     Pref 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord 

Do.    e%  Pref 

Brit.  Aluminium  Ord 

Do.    Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.     6%  Cum.  Pref 

British  L.M.Ericssion  Mfg.Cm.6%  Pref. 

British  Thomson-Houston  Db 

Brit.  V/estinghouse  Pref 

Do.     6%  Prior  Lien  Debs 

Do.    4%  Mort.  Deb.  St 

Callender's Cable,  inc.,  Co.  Ord 

Do.     5%  Pref    

Do.      4J%  Debs 

Castner  Kellner 

Dick,  Kerr  &  Co.  6%  Pref 

Edison  &  Sv/an  U.Elec.Lt. A.  £3  pd 

Do.     4%  Deb 

Elec.  Construction  Ord 

Do.    7%  Cum.  Pref 

Do.  4%  Debs 

General  Electric  Ord 

Do,    6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. 

Do.      4  J%  Cum.  Pref 

Do.     4J%Db 

India  Rubber,  G.  P.  Stc.,  Ord 

Do.  Pref 

Do.      4%  Debs 

Telegh.  Con.  &  Main.  Co 

Do.     4}%  Debs 

Vickers  Ord 

Do.     5%  Pref 

Do.     1st  Debs 

Do.     4i%  2nd  Debs 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.     Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 

Eastern  Tel.  Co.  Ord 

Do.    3i7o  Pref 

Do.    4%  Debs 

Eastern  Extension  Tel.  Co.,  4%  Debs.. 

Do.    Ord 

Gt.  Northern  Tel.  Co.  with  Coup.  8. . , 

Indo-European    

Marconi's  Wireless  Tel.  Co 

Do.    7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.     4%  Deb.  St 

Western  Union  50  yr.  Bds 

Telephones. 

American  Telephn.  &  Telgh.  $100  Cap. 

Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord   

New  York  Telephone  4i%  Bds 

•Oriental  Telephone  Ord 

Do.     Db.  St 

,   Telephn.  Co.  of  Egypt  Db.  St 

I   United  River  Plate  Ord 

I     Do.     S%  Cum.  Pref 

Do.     Deb.  Stk 

Financial  and  Investment 

GlobeTelegh.  &  Trust 

Do.    6%  Pf 

M  ackay  Com  pan  les'  Common 

Do.     $100  Pref    

Submarine  C.ible  Trust  Certs 
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Colonial  and  Foreign  Railways,  Tramways ,  &c. 


-'s»% 


Anglo  Argentine  Trams.  C%  Debs 

Do.     4J%  Debs 

Do.     4%  Debs 

Do.     5i%  1st  Pref 

Do.     5i%  2nd  Pref 

Brazilian  Traction  Ord 

Do.     6%  Pref 

Brisbane  Trams  Ord 

Do.    5%  Cum.  Pref 

British  Columbia  4i%  Con.  Deb» 
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Manaos  Trams  5%  Debs .1 

Mexico  Trams  Common  St  

Do,    5%  Bds    

Montreal  Street  Ry.  41%  Debs.  (1922). . 
Rio  de  Janeii  o  Tram.  L.  &  P.  50  yr.  Bds 
Toronto  R  iilw.iv  Co  4J"i,  Bds 
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Shawlnigan  Water  St  Power  5%  Bds 

Do.     Cap,  Stock    

Toix>nto  Power  4^%  Deb.  St     

Do.    4t%  Cons.  Deb.  St 

Victoria  Falh  &  Transvaal  P.  Co.,  6%Pf 

Do.     5t%  2nd  Mort.  Debs : 

•And  I3t%   Ijonus." 
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METAL  PRICES. 

Messrs.  J  B.  Gamham  &  Sons,  132,  Upper  Th a -nes -street,  London,  E.C. 
date  Dec..  1 ,  the  following  as  the  present  basis  prices  of 
New  Metals,  per  lb. 

Solid  Drawn  Brass  Tubes....--     I4|d. 

Solid  Drawn  Copper  Tubes  ..  —  «       14d. 
Brazed  Copper  Tubes    .^.. ....—       I4d. 

Brazed  Brass  Tube*  .......  —  ..—      I6id. 

Brass  Wire 13Jd, 

Copper  Wire .  — —  —  .■.~.       13d. 

RoUed  Brass 131d. 

Brass  Sheets  .......  —  —  -  — 14|d. 


English 
Antimony 


quote  under 

per  ton 
.     £29  10    0 
I      Nominal 


Copper  Sheets 
Spelter 

Mr.  A 

Nov.  30 


per  ton. 

£112    0    0 

-  £100    0    0 


Old  Mbtaui  per  ton. 

Clean  Scrap  Copper  ....  —  —  £79    0  0 

Braziery  Copper  Scrap. ...—  £70    0  0 

Clean  Scrap  Brass .^. .......  £56  10  0 

Old  Lead £22    0  0 

Old  Zinc — £55    0  0 

Hollow  Pewter ..,.....-_  £120     0  0 

Black  Pewter.  ..,..--..-  £80    0  0 

Gun  Metal....  — ....  —  ....  £6510  0 


Joseph,  Earl-street,  London-road,  Southwark.  London,  S.E.,  quotes  under  date 
the  following  approximate  prices  of  Scrap  Mbtals  I — 
per  ton. 

-£115    0    0     Old  Lead , £24 

„     £53    0    0     Tea  Lead.... £22 

0    0     Old  Zinc £66 

0    0      Hollow  Pewter £115 

0    0      Shaped  Blade  Pewter £75 


Aluminium  Cuttings    , 
Clean  Mixed  Brass    ... 

Clean  Copper £74 

Braziery  Copper. £68 

Gun  Metal £ta 


per  ton. 
■      0 

0 

0 

0 

0 


Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  I  Plumber's  Solder  (in  bar 
or  strip),  £76;  Commercial  Tinman's  Solder,  £93  ;   Blowpipe  Solder.  £108. 
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Gas-Filled  Lamps. 

Gas-filled  tungsten  lamps  are  now  becoming  better  known 
and  understood,  but  although  a  good  deal  of  work  has  been 
done  on  them  since  the  days  when  Langmuir  disclosed  his 
ideas,  no  very  important  fact  has  been  discovered.     Laxg- 
muir's  proposal  was,  of  course,  quite  a  simple  one,  and  amounted 
to  the  suggestion  that  the  lamps  should  be  run  in  an  atmosphere 
of  some  inert  gas  instead  of  being  run  in  a  vacuum.      The 
existence  of  an  atmosphere  of  such  a  gas  at  a  sufficiently  high 
pressure  was  intended  to  prevent  the  volatilisation  of  the 
tungsten,  which  caused  not  only  a  blackening  of  the  bulb,  but 
also  the  breakage  of  the  filament,  if  the  lamp  was  so  run  that  a 
high  efficiency  was  obtained.      In  our  present  issue  we  give  a 
summary  of  a  Paper  by  Dr.  Piraxi  and  Dr.  Meyer,  who 
discuss  such  developments  as  have  been  made  in  the  process 
of  manufacture,  and  in  the  matter  of  design. 


Maintenance  of  Power  Supply. 

The  importance  of  having  sufficient  spare  plant  in  order  to 
maintain  an  efficient  power  supply  was  emphasised  the  other 
day  by  a  breakdown  at  Wednesbury.     In  this  case,  plant  is 
actually  on  order,  but  is  already  more  than  two  months  over- 
due, and  at  the  moment  there  is  no  spare  plant  available.     As 
a  result  of  the  breakdown  Wednesbury  was  in  darkness  for  one 
hour.     The  power  load  is  an  important  one,  and  as  the  supply 
failed  at  a  time  when  the  works  should  have  been  running  it 
caused  some  loss  and  inconvenience.     Possibly  this  instance, 
which   we   believe   is   not   altogether  isolated,    will  serve  to 
bring    before    the    authorities    the    importance    of    allowing 
electricity  authorities  to  place  orders  for  new  plant  reasonably 
in  advance  of  when  it  will  be  rec^uired.     In  this  connection  it  is 
necessary  for  the  Government  to  deal  with  the  whole   subject 
with  a  view  to  the  future.     We  are  glad  to  see  that  there  is  a 
tendency  towards  a  proper  appreciation  of  things  in  the  attitude 
that  is  being  adopted  in  regard  to  certain  works.    The  Govern- 
ment is  willing  to  lend  the  necessary  money  in   certain  cases 
for  periods  usually  allowed  for  loans  for  similar  work.    More- 
over, if  during  the  period  of  the  loan  the  plant  is  found  to  be 
in  excess  of  what  is  properly  required  for  an  efficient  supply 
of  the  Council's  electric  lighting  area,  the  Government    will 
either  take  over  the  plant  or  write  off  so  much  of  the  debt,  in  the 
event  of  the  plant  being  retained  by   the   Council,   as  will 
prevent  any  loss  to  the  Council  in  respect  of  the  plant.     We 
think  it  most  important  that  a  policy  of  this  kind  should  be 
adopted. 


But  it  does  not  seem  that  anything  has  been  done  which  is 
of  the  nature  of  a  radical  change  from  Langmuir"s  suggestions. 
It  is  true  that  certain  lamps  are  filled  with  argon,  but  the  possi- 
bility of  this  was  foreseen,  though  it  is  quite  likely  that  the  low 
thermal  conductivity  of  argon  did  not  receive  much  attention. 
Still,  pure  argon  is  not  a  very  satisfactory  atmosph-n-e  to  use. 
largely  on  account  of  the  fact  that  it  appears  to  break  down 
somewhat  easily  under  electric  stress.  Such  a  lamp  is  found 
to  be  rather  liable  to  short  circuits,  and  a  small  admi.xture  of 
nitrogen  with  the  argon  is  found  to  be  desirable.  As  for  methods 
of  winding  the  filament,  the  spiral  has,  of  course,  obvious 
advantages  ;  but  the  spiral  lends  itself  to  different  t}'pes  of 
construction,  as,  for  instance,  the  ''  ring  "  or  the  '"  zig-zag  " 
type.  The  distribution  of  light  by  these  different  t}-pes  is 
not  at  all  the  same,  and  the  vexed  question  as  to  the  proper 
method  of  rating  lamps  of  this  character  still  remains  unsettled. 


Originally  the  gas-filled  lamp,  made  in  large  candle- 
powers,  was  thought  to  be  a  suitable  competitor  of  small  arc- 
lamps,  which  had  always  been  rated  on  the  hemispherical 
candle-power.  Later,  when  smaller  sizes  were  made,  it  was 
found  to  compete  with  the  ordinary  incandescent  lamp  for 
different  purposes  ;  this  had  been  rated  on  the  mean  horizontal 
candle-power.  The  horizontal  direction  wa<5  chosen  because 
this  happened  to  be  the  direction  in  which  the  illumination  was 
a  maximum.  But  this  is  not  the  case  with  some  of  the  gas- 
filled  lamps.  Tiiere  is  indeed  a  good  deal  of  confusion  in  the 
matter,  and  this  has  been  partly  caused  by  the  use  of  the  term 
"  half-watt  lamp,'"  which  is  not  justified  in  the  case  of  some  of 
the  smaller  nitrogen-filled  lamps.  It  would  seem  a  good  deal 
better  to  rate  the  lamps  by  watts,  and  then  any  increase  in 
efficiency  in  the  future  would  not  lead  the  consumer  to  think  he 
could  do  with  lamps  taking  less  watts,  and  yet  giving  the  same 
candle-power  as  before.  If  the  watt-rating  became  general  it 
would  probably  be  necessary  to  add  some  indication  to  the 
various  lamps,  stating  whether  the  maximum  illumniation 
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was  in  a  horizontal  or  vertical  direction  ;    but  this  again 
depends  on  reflectors,  and  the  manner  of  mounting. 


-Metal  Squirting  for  Heating- Resistances. 

It  is  now  some  years  since  the  appearance  of  Schoop's  metal- 
squirting  pistol.  A  good  deal  of  interest  was  created  by  this 
invention,  as  there  was  something  new  in  the  idea  that  finely 
divided  metals  could  be  squirted  with  sufficient  velocity  to 
form  a  coherent  coating  upon  a  surface  subjected  to  this  process. 
The  method  has  so  far  been  used  for  purposes  akin  to  electro- 
plating ;  but  on  another  page  we  give  an  account  of  its  appli- 
cation to  the  production  of  resistances  for  electric  heating. 
The  use  of  metallic  films  for  such  a  purpose  has  been  known  for 
many  years.  The  Prometheus  .systi  m,  for  example,  depends 
upon  the  use  of  thin  films  of  the  noble  metals  on  a  ba.se  of  mica. 
In  the  present  development  the  films  are  squirted  upon  an 
earthenware  base,  the  object  being  to  cover  the  whole  surface 
in  the  first  instance,  and  then  to  fu.se  of!  a  certain  amount  of 
metal  in  zigzag  lines  by  means  of  a  comparatively  heavy 
electric  current  causing  considerable  heat  at  the  point  of  a 
moving  contact.  By  this  means  a  zigzag  conducting  film  is 
obtained  which  is  said  to  be  quite  effective  for  the  puq)ose. 
One  advantage  which  is  not  so  easily  obtained  by  electrolvsis 
is  that  alloys  of  any  composition  can  be  easily  ustd.  For 
example,  constantan,  nickelin,  German  silver,  «fec.,  can  all  be 
employed.  We  imagine  that  a  possible  objection  to  this 
method  of  producing  resistances  is  that  they  cannot  very  well 
be  run  at  a  n  d-heat,  as  deterioration  will  set  in  at  certain  points. 
On  the  oth'M-  hand,  this  objection  does  not  apply  to  the  pro- 
duction of  electrical  resi.stancr s  for  laboratory  purposes. 


Line  Drawings. 

TiiKKK  is  a  growing  tendency  to  let  indifferent  half-tone 
illustrations  and  scanty  text  serve  instead  of  working  drawings 
(or  plans,  elevations  and  sections)  and  lucid  notes  for  the 
purpo.se  of  describing  engineering  structures  and  works.  Such 
tendency  is  to  be  deplored.  \Vc  are  well  aware  that  half-tone 
illustrations  serve  a  useful  ])urpose  in  their  proper  ])lac(',  but 
such  place  is  neither  in  the  Papers  read  before  engine<'ring 
institutions  nor  in  the  pages  of  t<>chnical  journals  when  engi- 
neering drawings  have  to  be  excluded  to  make  room  for  them. 
Prof.  Thompson  indirectly  referred  to  this  in  his  contribution 
to  the  discussion  on  the  Pai)er  r,  cently  read  by  Prof.  Fiklp 
before  the  In.stitution  of  Electrical  Engineers.  Information 
was  desired  concerning  the  struct ur<'  by  which  the  end-bends 
of  the  stator  winding  were  held  in  position.  Jieyond  question 
t.lu8  is  a  subject  in  which  many  enginec  rs  are  int.erested,  and 
it  is  not  unlikely  that  the  author  r.f  the  Paper  had  the  illu.stra- 
tions  at  hand.  An  inspection  of  the  pages  of  the  "  Prorn-ed- 
ings  "  and  "Journals"'  of  .several  of  the  engineering  institu- 
tions shows  that  the  practice  of  inserting  large  numlxTs  of 
half-tone  illu.strntions— sometimes  without  figure  numbers  or 
references  in  the  t.ext  is  r)ij)i(lly  ext^-nding.  We  think  the 
practice  is  one  which  the  Publication  Commit Wes  «>f  thes<' 
institutions  would  do  well  to  di.scourage.  In  certain  ca,s4>s  it 
may  not  be  expedient  to  ])ublish  line  drawings,  l)ut  we  venture 
to  think  that  such  cases  are  compnrativ.-ly  ran*. 


Protection   of    X-Ray    Operators.    The   Rontgen  Sociotv 

has  recently  fonuuiated  a  .^'t  o[  reromm.ndations  for  tin- 
protection  of  X-ray  oixMators  from  the  daiig<  rs  attending  the 
use  of  X-rays.  These  recommendations  are  to  Ix-  issued  in 
card  form. 

"The  Times  ''  Fund  for  Sick  and  Wounded.-  The  Jkitish 
Electrical  and  Allied  .Mauufacturer.s  .\>so(iat.ion  has  made  a 
second  contribution  (£2(H))  t.o  '*  The  Tinies  •'  Fund  for  the  Sick 


and  Wounded  on  behalf  of  the  British  Red  Cross  Society  and 
the  Order  of  St.  John  of  Jerusalem.  The  total  sum  contributed 
by  this  Association  to  this  fund  is  £1,000. 

New  Telautograph.— It  is  reported  that  a  telautograph 
has  been  invented  by  two  Sw?dish  engineers  which  works  on 
a  new  principle,  making  the  apparatus  independent  of  thi 
electrical  r^sistans-  of  the  line.  It  can  ba  conoectsd  alternatively 
to  a  long  or  short  line  without  any  adjustment  of  the  resistancs, 
and  can  consequently  be  used  in  connection  with  the  public 
teh'phon"  «yst-<^'ni«. 

Calculation  of  Ampere-turns  for  Teeth- To  the  "  E.T.Z." 
Mr.  J.  Sumec  recently  contributed  an  article  in  which  a 
graphical  construction  was  given  for  determining  the  ampere- 
turns  required  for  the  teeth  of  an  armature.  A  simple  method 
of  calculating  the  excitation  was  also  described.  The  graphical 
method  and  the  formula  were  applied  to  a  concrete  example, 
and  were  found  to  give  close  agreement. 

Royal  Engineers  (Wireless  Section). — The  Wireless  Section 
R.E.  lias  vacancies  for  a  number  of  electricians  and  instrument 
repairers  with  good  practical  knowledge.  Engagement  for 
the  period  of  the  War  only.  Applications  for  enlistment, 
stating  qualifications,  should  be  .sent  to  the  O.C.  Wireless 
Training  Centre,  Worcester,  from  whom  information  regarding 
terms  of  service  can  be  obtained.  Men  would  be  required  to 
enli.st  as  sappers  in  the  wireless  section  of  the  Royal  Engineers, 
but  prospects  of  ])romotion  for  satisfactory  men  are  ver}'  good. 

Radio  Stations  in  the  United  States. — According  to  this 
year's  edition  of  the  *"  List  of  Radio  Stations  of  the  United 
States,"'  compiled  by  ths  United  States  Bureau  of  Navigation, 
the  total  number  of  stations  in  the  United  States  's  5,073,  an 
increase  of  1,131  over  the  1914  figures.  The  number  of 
Government  and  commercial  land  stations  in  1915  is  224,  an 
increase  of  .35  over  1914.  Government  and  commercial  ship 
stations  are  the  .same  in  number  for  both  1914  and  1915, 
namelv,  895.  The  increase  in  the  number  of  amateur  stations 
is  1 .0  lb. 

Merchant  Shipping  Convention  Act  (1914).^The  Board  of 

Trade  announce  tliat  tlie  coming  into  operation  of  this  Act 
has  again  been  postponed  until  July  1,  1916.  The  Act  con- 
firms the  International  Convention  for  the  safety  of  Life  at  Sea, 
signed  by  the  delegates  to  the  London  Conference  in  January, 
]iU4.  and  introduces  (inter  alia)  important  reforms  in  regard 
to  the  use  of  radio-telegraphy  and  signalling  apparatus  on 
board  ship.  &c.  Originally  the  Act  was  intended  to  come  into 
force  on  .luly  1.  1915.  but  in  May  last  it  was  postponed  until 
January  1.  191  (i.  and  now  it  has  been  again  postponed. 

Water  Power  in  Norway.  The  exploitation  of  the  Saude 
Falls  is  n<»w  to  be  commenced.  The  power  station  here,  the 
first  of  a  series,  will  have  a  capacity  of  27.(XX)  h.p.  The  ni'Xt 
station  will  be  placed  at  the  Dalwater,  and  will  have  a  capacity 
of  10,(KJ(>  H.p.  to  12,01H)  H.P. ;  a  little  lower  dowTi,  the  third  and 
large.st  .station  with  a  <-apacity  of  10.(K10  h.p.  to  45.00(.>  h.p., 
will  be  e.stabli.shed  :  and  the  last,  of  10.000  h.p.  to  12,0(X)  h.p., 
will  be  built  at  Slett4>dal.  The  aggregate  power  will  amount 
to  KKt  (KK)  H.P.,  of  which  the  first  20,CKX)  H.P.  should  be  avail- 
able at  the  I),  ijinning  of  1918.  The  first  portion  of  the  con- 
struction. lii.iMxi  M.iv.  is  calculated  to  ( ost  from  i;3.')0.000  to 
£I(.K).(KH». 

Induction  Motor  Under  Cyclical  Operation.— .\n  informa 
live  PajUM.  i-niitltd  "On  the  Induction  M<»t(>r  under  Cyclical 
OjK- ration,"  was  contribut*>d  recently  by  Mr.  S.  Noda  to  the 
Memoirs  of  the  College  of  Engineering  of  the  Kyoto  Imj^erial 
University.  The  PajK»r  deals  exclusively  with  the  class  of 
induction  motors  which  work  under  cyclically  varying  loads, 
such  a.s  rolling  mill-^,  reciprocating  pumps,  and  hoisting 
machines.  In  the  case  of  a  cyclically  varying  load  with  a 
given  rh.'iracferistic,  (he  author  first  sohv^s  some  dynamical 
pmblems  eonr.'Hiing  the  indiKtion  motor  with  rotor  jxis-sessing 
considerable  inertia,  and  then  takes  up  some  problems  on  the 
heating  of  the  motor,  which  lead  to  the  determination  of 
th.^  vnym  it\-  ..f  (ho  motor. 

Electric  Ferry.— At  Strassburg  there  is  an  electric  ferry 
which  u'coivr-s  its  oDjrgy  from  an  overhead  trolley  conductor. 
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The  boat  is  a  flat  raft,  45  ft.  long,  with  20  ft.  beam,  having  a 
deckhouse  on  one  side  in  wliich  arc  installed  the  motor,  control 
gear  and  gearing.  Resting  on  the  bed  of  the  lake  is  a  |  in. 
galvanised -steel  rope  which  passes  around  a  3  ft.  hauling  drum 
on  the  boat,  and  which  also  forms  the  return  conductor.  The 
trolley  wire  is  of  hard-drawn  copper,  9mm.  in  diameter, 
stretched  between  two  30  ft.  lattice  masts.  The  collector 
consists  of  a  single  light  over-running  wheel  attached  to  the 
raft  by  a  flexible  insulated  copper  cable,  the  slack  of  which  is 
taken  up  by  an  ingenious  arrangement  of  hanging  weights  and 
pulleys  suspended  from  loops  in  the  cables. 

1,000,000-Volt  Transformer.— According  to  the  '"  Electrical 
Review  and  Western  Electrician,"  a  big  frame  building  30  ft. 
by  90  ft.  in  size  and  three  stories  high,  has  been  constructed  by 
the  Panama-Pacific  International  Exposition  at  San  Francisco 
to  house  a  60-cycle  1,000, 000- volt  transformer.  The  installa- 
tion of  the  tiansfoimer  was  completed  at  the  beginning  of 
November.  The  transformer  was  designed  and  built  in  the 
laboratory  of  C.  H.  Thordarson,  of  Chicago,  at  a  cost  of  £6,000. 
This  cost  includes  the  specially  made  machinery  for  winding 
the  low  and  high-tension  coils  and  the  insulating  tube.  The 
weight  of  the  transfoimer  is  approximately  30,000  lb.  and  it  is 
designed  to  develop  1,000  kw.  at  60  cycles.  The  low-tension 
coils  are  wound  to  receive  2,200  volts  and  are  made  up  of  122 
coils  arranged  in  multiple-series,  the  coils  being  bridged  in  pairs 
across  the  2,200-volt  terminals.  This  allows  for  a  neutral  tap 
which  is  earthed  to  the  transformer  frame.  The  high-tension 
winding  is  made  up  of  190  coils,  each  coil  being  wound  for 
5,000  volts,  equally  spaced  and  wound  with  flat  aluminium, 
8-mil.  0-1-ampere  conductor  insulated  by  thi'ce  layers  of  paper. 
All  coils  are  connected  in  series,  with  one  end  earthed. 

Laboratory-Built     Reactance    of     Large     Capacity. — A 

1,000  kv. -ampere  reactance  for  use  in  cable  testing  was  recently 
constructed  in  the  laboratory  of  the  Boston  Edison  Co.  Accord- 
ing to  the  "  Electrical  Review  and  Western  Electrician,"  a 
transformer  having  the  necessary  core  was  found  in  stock,  the 
calculation  calling  for  a  core  of  140  sq.  in.  cross-section  and 
about  56  turns  of  wire  in  the  winding  around  the  core.  The 
transformer,  which  was  a  200  kw.  unit  of  the  air-blast  type, 
was  dismantled  and  about  15,000  iron  laminations  taken  out 
and  reassembled  on  a  strong  hard-pine  base.  The  laminations 
were  built  up  into  two  slabs,  each  3-5  in.  thick,  2  ft.  high  and 
4  ft.  long,  with  a  1-25  in.  space  between' them  for  ventilation. 
The  weight  of  the  core  thus  formed  was  about  a  ton,  and  of  the 
assembled  apparatus  about  2-75  tons.  The  core  was  wound 
with  500  ft.  of  500,000  circular-mil  flexible  cable  in  pancake 
coils  of  eight  turns  each,  with  air  ducts  between  the  coils. 
The  whole  reactance  was  rigidly  braced  to  withstand  structural, 
shipping  and  electromagnetic  strains.  The  instrument  was 
insulated  for  2,300  volts  and  designed  to  carry  about  700 
amperes.  The  characteristic  curve  was  found  to  be  a  straight 
line  throughout  its  current  range. 

Petrol  -  Electric  Locomotives. — "Engineering  News"  re- 
cently gave  a  description  of  the  new  petrol-electric  locomotives 
used  by  the  Minneapolis,  St.  Paul,  Rochester  &  Dubuque 
Electric  Traction  Co.,  in  operating  what  are  known  as  tlie 
"  Dan  Patch  Electric  Lines."  This  line,  running  from  Minnea- 
polis for  107  miles  to  Mankato,  is  entirel)^  worked  with  this 
motive  power.  For  light  traffic,  use  is  made  of  a  70  ft.  petrol- 
electric  motor  car  seating  89  passengers,  to  which  a  trailer  may 
be  added,  but  for  extra-heavy  traffic  a  train  is  mad  3  up  of 
trailers  and  a  60-ton  petrol-electric  locomotive.  The  loco- 
motives are  double-ended  and  carried  by  two  two-motor,  four- 
wheeled  bogies.  The  cab  is  arranged  in  a  single  compartment 
and  has  in  it  two  generating  sets.  Only  one  engineman  is 
required.  Each  set  has  a  175  h.p.  550  revs,  per  min.  8-cylindcr 
petrol-engine  directly  connected  to  a  600-volt  compound- 
wound  commutatiflg-pole  generator.  Ignition  is  from  low- 
tension  magnetos.  The  sets  are  started  by  air  pressure  ; 
but  with  one  set  running,  the  second  set  may  be  started  elec- 
trically. Either  or  both  of  the  generating  units  may  be  used 
to  operate  the  locomotive  in  either  direction.  Each  of  the  four 
motors  is  a  100  h.p.  600  volt  type.  The  tractive  efl'ort  at 
starting  is  32,200  lb. 


OBITUARY. 


Thomas  Parkkr.— We  regret  to  record  the  denth,  at  the  age  of 
72  years,  of  Mr.  Thomas  Piirker,  F.R.S.E.,  he  having  \Hxn  l>orn  on 
Dec.  22,  1843,  which  took  place  on  .Monday  at  hifi  native  village 
Ironbridge,  Shropshire,  after  a  long  illness.  Mr.  Pt-.rker  f-ntered  the 
service,  when  only  9^  years  of  age,  of  the  Co?i!brook]i'.le  Com- 
pany, his  father  and  other  raembr^rs  of  his  family  having  been 
similarly  employed.  His  education  Wf,s  received  at  the  local  school 
provided  by  the  company  for  the  workmen's  children.  He  nir.ni- 
fested  an  a])titude  for  mechanics,  and  av.-.iled  him.self  of  the  good 
opportunities  for  evening  study  which  were  provided  by  the  com- 
pany. His  inventive  faculties  were  developed  very  earlv  in  life. 
At  the  age  of  19  he  moved  to  Birmingham,  where  he  enjoyed  better 
facilities  for  evening  study  at  the  Midland  Institute  and  elsewhere. 
Later  (in  1867)  he  went  to  Manchester.  While  at  the  latter  place 
he  pursued  his  studies  and  attended  the  science  lectures  at  the 
Hulme  Town  Hall.  He  returned  to  Coalbrookdale,  and  about  187(> 
was  promoted  to  the  charge  of  the  chemical  department  and  the 
electro-depositing  of  the  company,  at  this  time  building  his  first 
djTiamo,  which  was  used  for  depositing.  About  1877  he  patented  a 
steam  pump,  which  was  then,  and  is  still,  we  believe,  manufactured 
by  the  Coalbrookdale  Company,  and  for  which  he  received  a  medal 
at  the  Inventions  Exhibition,  and  in  1880  he  designed  the  "  K^tIc" 
grate,  for  which  he  secured  a  first  medal  at  the  Smoke  Abatement 
Exhibition  in  London.  Previous  to  this  Mr.  Parker  had  been  pro- 
moted to  the  management  of  the  engineering  portion  of  the 
foundry,  and  in  1882  he  showed  Swan  and  Edison's  incandescent 
lamps  at  a  lecture  by  the  aid  of  secondary  batteries  of  his  own 
design  and  make.  At  this  time  he  discovered  the  action  of  nitric 
acid  in  facilitating  the  formation  of  secondary  batteries,  and  he  took 
out  a  patent  (in  conjunction  with  Mr.  Elwell)  in  1882  in  which  the 
action  of  nitric  acid  was  claimed.  The  patent  was  divided  by  the 
Solicitor-General  between  M.  Gaston  Plante  and  Mr.  Parker,  so  far 
as  secondary  batteries  were  concerned.  In  October,  1882,  he  joined 
Mr.  Paul  Bedford  Elwell,  a.nd  started  the  partnership  of  Elwell- 
Parker  in  Wolverhampton,  taking  over  Plante's  interests  in  the 
manufacture  of  accumulators.  The  business  was  taken  over  by 
Elwell-Parker  (Ltd.)  in  1884,  and  in  the  same  3-ear  Mr.  Parker 
designed  and  put  to  work  the  electrical  machinery-  of  the  Black- 
pool centre  slot  rail  tramway's,  remaining  consulting  engineer  until 
1892.  He  also  designed  an  electric  locomotive,  and  after  experi- 
menting with  it  the  Birmingham-Bournbrook  electric  tramway  was 
constructed.  Subsequent  to  1884  Mr.  Parker  made  a  number  of 
electrical  and  electro-chemical  inventions,  both  by  himself  and  in 
conjunction  with  others,  and  he  also  made  the  manufacture  of  phos- 
phorus by  electricity  a  success.  In  1889  Elwell-Parker  (Ltd.)  was 
taken  over  with  other  concerns  and  formed  into  the  Electric  Con- 
struction Corporation  (Ltd.),  of  which  he  acted  as  engineer  and 
manager  for  about  five  years.  In  1890  tlie  works  of  the  Electric 
Construction  Corporation,  being  found  to  be  totally  inadequate  for 
the  work  in  hand,  Mr.  Parker  was  mstructed  to  lav  out  elaborate 
works  at  Bushbury,  just  outside  Wolverhampton.  At  this  time  he 
also  superintended  the  carrying  out  of  several  electric  traction  and 
supply  undertakings,  including  the  Liverpool  Overhead  Railway,  the 
Metropolitan  Railway  (of  which  he  became  a  director),  the  overhe'\d 
system  of  electric  tramways  in  South  Staffordshire,  the  electric 
supply  works  at  Oxford,  Burnley,  Wolverhampton,  &c.  His  latest 
invention  was  Coalite,  which,  however,  did  not  prove  as  successful 
as  was  anticipated.  Mr.  Parker  was  a  Member  of  the  Institutions  of 
Civil,  Electrical  and  Mechanical  Engineers,  an  F.R.S.Edin.,  and  in 
1893  was  made  a  Justice  of  the  Peace  for  AVob.  erhamptoii.  In  1894 
Mr.  Parker  read  a  Paper  on  the  Liverpool  Overhead  Railway  before 
the  Institution  of  Civil  Engineers,  for  which  he  was  awarded  a 
Stephenson  Medal  and  a  Telford  Premium.  In  April.  1894.  at  the 
end  of  his  agreement  with  the  Electric  Construction  '^o..  he  severed 
his  connection  and  formed  a  new  company,  Thomas  Parker  (Ltd.), 
Mr.  Pari  er  being  appointed  managmg  director.  Subsequently  he 
ceased  to  be  a  director  of  that  company  and  engaged  in  consulting 
practice  in  London.  He  was  a  strong  advocate  of  the  use  of  the 
metric  system  and  on  one  occasion  aspired  to  Parliamentary 
honours. 

Prof.  F.  R.  Barrell.— The  death  of  Prof.  F.  R.  Bari-ell  occurred 
suddenly  while  delivering  a  mathematical  lecture  at  Bristol  Univer- 
sity last  week.  Prof.  Bari-ell,  who  had  written  some  works  on 
Geometry,  was  also  the  authority  of  a  text-book  on  Electricity  and 
]\Iagnetism. 

H.  C.  DoNOVAX.— In  last  week's  issue  of  The  Electrician  we 
announced  the  death  of  Mr.  Henry  Cornelius  Donovan,  M.I.E.E., 
late  of  the  Telegraph  Construction  &  Maintenance  Co."s  electrical 
staff.     Mr.  Donovan  was  one  of  the  pioneer  workers  in  land  and 
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submarine  telegraphy,  having  sta-rted  his  electrical  career  with  the  old 
El  ctric  &  International  Telegraph  Co.  in  1862.  In  1864  he  joined 
the  Telegraph  Construction  &  Maintenance  Co.  In  1866  he  left  the 
T.C.  &  M.  Co.  and  entered  the  senice  of  the  Silvertown Company', but 
in  the  autumn  of  1868  he  re-joined  the  T.C.  &  >L  Co.,  in  who.se  service 
he  remained  until  hi.s  retirement  from  active  work  in  1908.  Mr. 
Donovan  was  one  of  the  few  surviving  electricians  engaged  on  the 
laying  of  the  1865  and  1866  Atlantic  cables  by  the  s.s.  '"Great 
Eastern."  Subsequently  he  was  associated  with  the  manufacture 
and  submersion  of  the  numerous  inii)ortant  cables  undertaken  by  the 
Telegraj)h  Construction  &  Maintenance  Co.,  and  as  early  as  1873  was 
in  electrical  charge  of  an  expedition  which  laid  the  Jamaica-Porto  Rico 
cable.  Although  of  a  retiring  disposition,  Mr.  Donovan  had  many 
aimiable  qualities,  including  a  love  of  children  and  sympathy  for  the 
helpless,  and  many  unrecorded  acts  of  kindness  can  be  laid  to  his 
count.  He  also  possessed  a  fund  of  quiet  humour.  The  end  took 
place  ])ainlessly  at  his  residence  in  Blackhcath. 

Killed  in  Action. — Second  Lieut.  Owen  Hughes,  Royal  Engineers, 
who  was  recently  killed  in  action,  was  in  his  26th  year,  and  at  the 
outbreak  of  war  he  was  an  assistant  to  his  fatlier  (Mr.  (i.  H.  Hughes), 
who  is  a  civil  engineer  in  Queen  \'ictoria-strect,  London. 


PERSONAL. 


At  the  meeting  of  London  County  Council  on  Tuesdaj-  it  was 
reported  that  Dr.  Wm.  Camett,  the  educational  adviser,  would,  on 
Dec.  30,  attain  the  age  of  65  years,  and  would  consequently  retire, 
in  accordance  with  the  provisions  of  standing  orders.  The  Ikluca- 
tion  Committee  felt  themselves  under  a  deep  debt  of  gratitude  to 
him  for  his  services  to  the  cause  of  education  in  London.  The 
Finance  Committee  would  deal  with  the  question  of  the  retiring 
allowance  (£503.  los.  a  year)  payable  to  Dr.  Gamett. 

The  Board  of  Trade  have  appointed  Mr.  W.  G.  Wickham,  at 
present  Trade  Commissioner  in  New  Zealand,  to  be  Tnide  Commis- 
sioner in  South  Africa,  in  succession  to  Sir  R.  Sothern  Holland, 
at  present  engaged  in  the  ^Lnistry  of  Munitions.  Mr.  Wickham 
will  be  succeeded  by  Mr.  R.  W.  Dalton,  of  the  Commercial  Intelli- 
gence Branch  of  the  Board  of  Trade. 

Mr.  H.  Marriott,  chief  goods  manager  of  Lancashire  &  Yorkshire 
Railway  Co.,  has  Ixien  re-clectod  chairman  of  the  Irish  and  English 
Goods  Traffic  Conference  for  1916. 

Mr.  E.  S.  Riley,  station  su])('riiitendent  at  Walthamstow,  luis 
resigned  in  order  to  join  H.M.  Eorces. 


APPOINTMENTS  VACANT. 


A  resident  mechanical  and  electrical  engineer  (married)  is  recpiired 
for  the  Royal  Holloway  Collegr,  Knglctield  Grocn.  Surrey.  Par- 
ticulars from  the  SecretiU}-. 

Oldham  Corporation  Electricity  ('omraittoe  invite  applications  for 
the  ]»()sition  of  shift  engineer.  Wages  £2  iht  week.  Applicants 
must  have  had  good  mechanical  and  electrical  training  and  have  had 
previous  ex|K<ricnce  in  generating  station  giving  l.t.  and  o.h.t.  sup- 
plies. Ai)pli('af ions  to  Mr.  Fred.  L.  Ogdcn.  joint  electrical  engineer 
and  ni.umucr.  (Jrccnhill  electricity  offices,  Oidhani,  by  Dee.  13. 


INSTITUTIONS  AND  SOCIETIES. 

Royal  Institution. — Among  the  IccturpJi  to  be  given  after  Christmas 
are  three  lectures  on  "  I'tilisatinn  of  Knergy  fnun  Coiil."  by  Prof. 
W.  A.  Bone  ;  a  lecture  on  "  .Measurement  of  the  Urighlnos  ul  Stars." 
by  Sir  E.  W.  Dyson;  six  lectun\s  on  "  Radiation  from  .Vtoms  and 
Electrons,"  by  Sir  .1.  .1.  Thomson.  The  Friday  evening  meetings 
will  commence  on  January  21st.  when  Prof.  Sir  Jjinies  iH'war  «iil 
deliver  a  discourse  on  "Problems  in  Capillarity."  Succeeding 
disroiiiscs  will  lie  given  by  T^'onard  Hill.  Prof.  William  Hales.«n. 
Prof,  (iilbert  Murray,  Prof.  Kniest  (i.  <  oker,  Prof.  Sir  Artluir 
Quiller-Couch.  Prof.  Silvanus  P.  Th(»m|tHon.  Sir  Napier  Shaw.  Dr. 
Aubrey  Str.'han,  Prof.  W.  M.  Uayliss,  I'rof.  A.  Fowler.  Wilfrid  Wanl 
and  Sir  .1.  J.  Thomson. 

Yorkshire  Association  of  Mining  Electrical  Engineers. — Mr.  A.  R. 
Chaytor  presided  al  tlie  nionthly  nu-eting  of  tlie  Vorks|iin>  Pranch 
of  tiie  Association  of  Mining  Electrical  Engineers,  held  at  Siietheld. 
Tiio  meeting  considei-ed  a  Vt\]ioT  by  Mr.  Andrew  Gibson  of  Glasg«)w, 
on  "  Hearings  of  Electrical  Machinery."  in  which  it  was  ]>oin<e<I 
out  ihal  bearings  give  the  mo.-*t    anxietv  when   nmning   the  plant 


for  the  first  time.  After  giving  general  practical  advice,  based  upon 
experience,  Mr.  t;ib.son  dealt  with  anti-friction  metals,  lining  bearmgs, 
jigs,  plummer  blocks,  lubricating  oils  and  ball  bearings.  Illustra- 
tions were  given  of  a  bearing  suitable  for  light  duty,  and  of  an  im- 
proved tvjie  of  l>earing  for  cases  where  the  shaft  and  bearing  box 
could  not  align  with  one  another. 


ARRANGEMENTS  FOR  THE   WEEK. 


SATDBDAY,  Dec.  11th. 

BlI'.MIXGHAM    AND    DISTRICT    ElECIKIC    ClUB. 

7:0p.m.     Annual   Meeting  at   the   Swan   Hotel,   New-street,    Bir- 
mingham. 

MONDAY,  Dec.  13th. 

Royal  Societv  of  Arts. 
4:30  p.m.     Meeting  at  .John-street,  Adelphi,  London,  W.C.  "  Cantor 
Lecture"  by  Dr.  W.  Rosenhain,   F.R.S.,  on   "Optical  Glass" 
(Ix'cture  HI.). 
Western  Section  of  the  iNSTiTtTioN  of  Electrical  Engineers. 
5  p.m.     Meeting  at  the  South  Wales  Institute  of  Engineers,  Park- 
])lace,  Cardiff.     Paper  bv  Mr.  J.  R.  Beard  on  "  Design  of  High- 
pressure  Disfibution  Systems." 

TUtSDAY,  Dec.  14th. 

Institution  of  Civil  Engineers. 
5:30  p.m.     Meeting  at  Great  George-street,  Westminst€r,  S.W.   The 
"  James  Forrest  "  Lecture,  by  Mr.  H.  M.  Hobart,  on  "  Electric 
Railways,"  to  l>e  delivered  by  Mr.  J.  A.  F.  Aspinall. 

Association  of  Supervising  Electricians. 
7:15  p.m.     Meeting  at   St.  Bride  Institute.  Bride-lane,  Fleet-street, 
London,  E.C.     Paper  on  '"  Electric  Lifts,"  by  ^Ir.  H.  Marryat. 

Manchester  Section  of  the  Institution  of  Electrical  Engineers. 
7:30  p.m.     Meeting    at    the    Engineers'    Club,    17,    Albc-t -square. 
Manchester.     Paper  on  "  Design  of  High-pressure  Distribution 
Systems,"  by  Mr.  J.  R.  Beard. 

Scottish  Section  of  the  Institution  of  Electrical  Engineers. 
S:0  p.m.     Meeting  at  Princes-street  Station  Hotel.   Paper  on  "'  Elec- 
t'-ic  Heating  :    Its  Present  Position  and  Future  Development," 
by  Mr.  G.  Wilkinson. 

Illuminating  Engineering  Society. 
8:0  p.m.     Meeting    at    the    Royal    Society    of    Arts,    John-street, 
Adelphi,    W.C.     Discussion    on     "  Recent     Developments    in 
Electric    Incandescent    Lamps    in    relation    to    Illuminating 
Eiigiiiecriiiir."     Opened  by  Prof.  J.  T.  Morris. 
WEDNESDAY,  Dec.  15th. 

Birmingham  Section  of  the  Institution  of  Electrical  Engineers. 
7:0  p.m.     Meeting  at  the  University,  Edmund -street,  Birmingham. 
Paper  by  Mr.  .1.  D.  Morgan,  entitled  "  Notes  on  the  Ignition  of 
Explosive  Gas  Mixtures  by  Electric  Sparks." 

Nottingham  Society  of  Engineers. 
7:30  p.m.     Meeting  at  the  Welbeck  Hotel.  Nottingham.     Paper  on 
"  Kvolution  of  High-.specd  Steel,"  by  Mr.  A.  W.  Shepherd. 

THURSDAY,  Dec.  16th. 

Institution  of  Electrical  Engineers. 
8:0  p.m.     Meeting  at  Victoria  Embankment,  W.C.     Paper  on 
i)c>sign  of  High-pressure  Distribution  Systems,"  by  Mr. 
Beard. 

Royal  Society  of  Arts. 
4:30  p.m.     Meeting  at  John-street,  Adel]ihi.  W.C.      Paper  on    '  The 
Indian  Jute  Industry."  by  Mr.  C.  C.  McLeod. 
FRIDAY.  Dec  17th. 

In.stitution  of  Mechanical  Enoinkkrs. 
6:0p.m.     .Meeting   at   the    Institution   of    Civil    Engineers,    Great 
George -striH't.    Westminster.    S.W.     PajKr    on    "  Engine«?ring 
(Villoj.s  aiul  the  Wnr."  l)y  Dr.  Walmsley  and  Mr.  C.  E.  Liranl. 

ENOiNEERING  INSIIIUTIONS    VOLUKTEBR  TRAINING  CORPS. 
Officer  Conuunnding.  Lieut. -Col.  C.  B.  Clay. 
The   ft  IJowiiig  orders   have   lioen   issued    for  the   week  commencing 
!)<«r.  13,  1U15:   - 

Drills.  6:25  to  7:25  :    7:25  to  8:25  p.m. 
M'  '  -      ions  1  an<l  2.  technical ;   Sections  3  and  4  squad. 

(tid  reoruits. 
Tuewiay.  Ih>c.  II. — School  of  .-^rms  with  Architects"  Corps,  6  to  8  p.m. 
Thursday,  Dec.  16. — Sootions  3  and  4.  shooting. 
Kriii:\v.  Dec.  17. — Sections  3  and  4.  technical ;   Sections  1  and  2,  stpiad. 

Signall  i'lns  and  ncruits. 

Saturday.  I  ruiforni  parade.     Time  and  place  to  be  posted  at 

Simdax.  .     .1  1»  digging  for  Sections  land  2.  Parade  at  Victori* 

St  ition,  time  to  lie  announced  later. 
S.  .tKins   for   •     1  -     ,1    p.irade   at    Headquarters.    Ixindon    Electric«l 
Kiii:iiief>r«.  46.  \ -striH't.   S.W.     Sections  for  shooting  parade  at 

nunialure    •  i       ....o    ordered,  nil   p:»'a<les    at    Chester 

HoHS4\     M  ,    i  Ixxn  measured  for  uniform'*,  nuisl 

call  at   Siuuicl   Hro-*..  Ludgate-hdl.  as  (toon  as  possible.     Payment  tor 
uMif,  rmv  lo  U.  made  to  the  Adjutant. 


"The 
J    R. 
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THE  MAGNETIC  PROPERTIES  OF  SOME  IRON  ALLOYS 
MELTED  IN  VACUO.* 


BY  TRYGVE  D.  YENSEN. 


Summary. — This  Pajier  deals  briefly  with  the  iron-boron  and  iron- 
carbon  alloys,  and  presents  the  results  ol)taiiied  with  the  iron-cobalt 
alloy,  FejCo,  but  the  main  part  deals  with  the  iron-silicon  alloys,  as  these 
appear  to  be  of  more  than  usual  interest. 


Material,  Apparatus  and  Methods.^ — The  iron  used  as  the  basis  of 
the  investigation  consisted  of  electrolytically  refined  iron,  containing 
less  than  0-01  per  cent,  carbon  and  about  0-01  per  cent,  silicon. 
Before  being  used,  the  iron  was  crushed,  made  chemically  clean,  and 
then  dried  in  vacuo.  This  cleaned  iron  was  then  placed  in  a  fused 
magnesia  crucible  together  with  the  desired  portion  of  the  alloying 
element,  covered  with  a  magnesia  cover  and  placed  in  an  Arsem 
type  vacuum  furnace,  where  it  was  melted  under  a  finishing  pressure 
of  0-5  mm.  of  mercury.  The  ingots,  after  being  allowed  to  cool  in 
the  furnace,  were  heated  and  forged  into  rods  about  J  in.  by  20  in. 
From  these  rods  the  test  pieces  were  prepared  ;  one  rod  for  the  mag- 
netic and  electrical  tests  ;  two  test  pieces  with  threaded  ends  for  the 
mechanical  tests ;  and  one  small  specimen  for  the  metallographic 
investigation.  Tests  were  made  after  the  following  heat  treatments  : 
(1)  As  forged.  (2)  Annealed  at  900°C.  Cooled  at  a  rate  of  30°C.  per 
hour.     (3)  Annealed  at  1,100°C.     Cooled  at  a  rate  of  30°C.  per  hour. 

The  iron-cobalt  and  iron-silicon  alloys  were  annealed  in  vacuo,  so 
as  to  preclude  any  possible  contamination  by  gases. 

The  Magnetic  Testing. — The  Burrows  compensated  double  bar  and 
yoke  method  (Fig.  1)  has  been  used  for  the  magnetic  testing,  as  this 


the  fact  that  they  offer  no  promise  that  any  valuable  alloy  will  be 
found  in  this  series.*     Thirty  iron-boron  alloys  were  prepared,  the 
maximum  boron  content  being  0-4.5  per  cent. 
The  results  may  be  summarised  a.s  follows  : — 

1.  Small  percentages  of  boron  added  to  pure  iron  and  r  '"-  '  in 
vacuo  have  a  double  effect  upon  the  iron,  since  part  of  it  rr  , 

iron  oxide  present  and  the  remainder  combines  with  the  iron.     In 
this  respect  boron  differs  from  carbon. 

2.  Small  additions  of  boron  to  iron  have  a  slightly  Ijeneficial 
etTect  upon  the  magnetic  properties,  probably  on  account  of  the 
reduction  of  iron  oxide,  which  more  than  off.sets  the  effect  of  the 
combined  boron.  The  beneficial  effect  in  the  present  ca«e  reached  a 
maximum  with  the  addition  of  005  per  cent,  boron,  and  cea-sed  &6 
soon  as  the  amount  of  combined  boron  became  measurable. 

3.  Boron  added  in  a  sufficient  amount  to  leave  a  measurable 
quantity  combined  with  the  iron  has  a  decidedly  detrimental  effect 
upon  the  magnetic  properties  of  the  iron. 

4.  Boron  increases  the  specific  electrical  resistance  of  iron  bv 
0-62  microhms  per  01  per  cent,  boron  combined  with  iron. 

5.  The  effect  of  boron  upon  the  mechanical  properties  of  iron  is  in 
general  similar  to  that  of  carbon. 

The  Iron-Cobalt  Alloy,  FEgCo. 
On  account  of  the  remarkable  magnetic  properties  obtained  for 
pure  iron  by  melting  it  in  vacuo,  it  was  suggested  to  the  author  that 
the  iron-cobalt  alloy,  FegCo,  might  show  some  interesting  properties 
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Fig.  1. — Permeametee. 

Ceil  data. 
T,A  and  C  coils — 10  layers  No.  18  B.&S.  enamelled  copper  wire,  20  turns  per  inch  per 
layer  (7-875  turns  per  centimetre)  /  and  a  coils — 64  turns  each  of  No.  30  B.  &  S.  d.s.c. 
copper  wire  ;  C  and  c  coils  32  turns  each  of  No.  30  B.  &S.  d.s.c.  copper  wire — connected 
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Fig.  2. — Mechanical  Properties  of  Iron-Shjcox  Alloys 
Meltel  in  Vacuo.     As  Forged. 
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is  the  method  now  generally  adopted  whenever  accurate  testing  is 
desired.  The  author  investigates  the  errors,  and  deals  in  consider- 
able detaU  with  the  error  due  to  mechanical  strain  caused  by  clamp- 
ing the  rods  in  the  yokes. 

1^  The  apparatus  was  calibrated  from  time  to  time  by  means  of  an 
air-coil,  and  also  by  means  of  rods  submitted  to  the  Bureau  of 
Standards  for  standardisation.  While  the  rods  submitted  to  the 
Bureau  did  not  include  any  of  the  high  permeability  rods,  the 
certificate  received  serves  as  a  general  check  upon  the  apparatus. 
The  results  obtained  check  very  well  with  those  obtained  by  the 
Bureau  and  others. 

Iron-Boron  and  Iron-Carbon  Alloys. 

I P  These  two  series  of  alloys  will  be  discussed  together,  as  boron  and 
carbon  seem  to  behave  very  similarly  in  tlieir  effect  upon  the  mag- 
netic properties  of  iron.  The  properties  of  the  iron-carbon  series, 
prepared  under  ordinary  conditions,  have  been  investigated  very 
extensively  in  times  past,  and  are  consequently  very  well  known. 

Iron-boron  alloys  have  thus  far  received  only  slight  attention, 
and,  as  far  as  can  be  found,  practically  nothing  has  been  done  to 
determine  their  magnetic  ijroperties.  On  that  account  it  may  be  of 
interest  to  summarise  the  results  obtained  by  the  author,  in  spite  of 

*  Abstract  of  a  Paper  read  before  the  Am.  Inst.  E.E. 

t  Details  with  regard  to  material,  apparatus  and  methods  used  are 
given  in  "  Bulletins  "  No.  72  and  No.  77  of  the  Eng.  Exp.  Sta.  of  the 
Univ.  of  Illinois. 


when  prepared  under  such  conditions.  An  investigation  was  coiL'^e- 
quently  undertaken,  and  the  results  fully  met  the  expectations.  The 
magnetic  properties  in  low  and  medium  fields  were  measured  by  the 
Burrows  method,  while  the  saturation  values  were  obtained  by  means 
of  the  isthmus  method.  (The  results  of  the  research  on  the  iron- 
cobalt  alloy  were  given  in  The  Electriclvx,  Vol.  LXX^T!.,  p.  52.) 

Iron-Silicon  ALLOYS.t 
.Probably  no  series  of  iron  alloys,  outside  the  iron-carbon  series, 
has  received  more  attention  in  recent  years  than  has  the  iron-silicon 
series.  This  is  largelj-  due  to  the  fact  that  some  of  th*^  alloys  belong- 
ing to  this  series  have  proved  their  superiority  over  pure  iron  and 
other  iron-alloys,  for  certam  very  important  purposes  in  the  elec- 
trical industry.  Th3  iron-sUicon  allo\-s  have  been  thoroughly 
investigated  from  a  chemical,  metallurgical  and  physical  point  of 
view,  so  that  their  properties  are  geuerall}-  ver\-  well  known. 

Results. 
Chemical  Properties. — A  list  is  given  of  all  the  allo>-s  made,  together 
with  the  chemical  analj^ses  of  the  silicon  alloys.     The  only  elements 
present  in  the  alloys  as  impurities  in  a  measurable  quantity  are 
carbon,  amountmg  to  about  0-01  per  cent.,  and  oxygen. 

*  For  a  full  report  of  the  results,  see  "  Bulletin  "'  No.  77,  Eng.  Exp.  Sta. 
Univ.  of  Illinois,  ^915. 

t  For  a  more  detailed  report,  sic  '•  Bulletin  "  of  the  Eng.  Exp.  Sta., 
Univ.  of  Illinois,  1915. 
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Mechanical  Properties. — The  results  of  the  mechanical  tests  are 
shown  graphically  in  Figs.  2  and  3,  and  a  comparison  between  these 
results  and  those  obtained  by  previous  investigators  is  given  in  the 
Paper.  From  the  curves  it  may  be  stated  in  general  that  silicon  in- 
creases the  elastic  limit  and  ultimate  strength  of  iron  in  direct  pro- 
portion to  the  amount  added,  reaching  a  maximum  at  about  4-5  per 
cent.  From  this  point  on,  the  ela.stic  limit  coincides  with  the  ulti- 
mate strength,  and  both  decrease  ver>'  rapidly.  The  values  for  the 
forged  condition  are  considerably  higher  than  for  the  annealed  condi- 
tion, the  difference  varj-mg  between  10,000  lb.  and  20,000  lb.  per 
square  inch.  For  the  4-5  per  cent,  alloy  "  as  forged  "  the  ultimate 
strength  is  105,0001b.  jkt  square  inch.  The  practical  absence  of 
carbon  in  the  vacuum  iron  causes  the  low  silicon  allojs  to  be  weaker 
than  the  corresponding  alloN's  tested  bj'  previous  investigators,  but 
this  same  absence  of  carbon  evidently  is  a  cau.se  for  added  strength 
in  the  4-5  per  cent,  alloy,  in  which  the  carbon  exists  in  the  form  of 
graphite. 

With  regard  to  the  elongation  and  reduction  of  area,  the  result.s 
in  general  agree  with  tho.se  obtained  by  Hadfield  and  others.  How- 
ever, the  vacuum  alloys  again  show  the  effect  of  the  lack  of  carl)on  in 
being  much  tougher  in  the  region  of  low  silicon  as  well  as  in  the 
region  between  3  and  o  j)er  cent.  The  latter  is  particularly  signi- 
ficant, as  it  is  in  this  region  that  the  maximum  strength  occurs. 
While  the  strength  maxima  for  alloys  containing  small  amounts  of 
carbon  correspond  to  zero  elongation  and  reduction  of  area,  the 
strongest  vacuum  alloy  in  the  forged  condition  has  a  reduction  of 
area  of  8  per  cent.,  and  an  elongation  of  7  per  cent.  Jn  the  annealed 
state  the  corresponding  figures  for  the  .same  alloy  are  24  and  22  per 
cent. 
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Fio.  3. — Mechanical  Properties  of  Ibox-Silicon  Alloys — Melted  in 
Vacco.    Aknealed  at  970°C, 

Two  of  the  alloys,  containing  2-5.')  and  2-57  jxr  cent,  silicon, 
resjx^ctivcly,  could  not  be  forged,  but  fell  into  a  moss  of  crystals  that 
apparently  had  no  adhesive  strength.  That  this  occurn-ncc  wa.s  no 
accident  is  shown  by  the  fact  tliat  the  two  idloys  wcri«  made  at 
different  times,  and  they  were  rnibjectcd  to  forging  on  different  days, 
in  company  with  other  alloys  that  for^'-'d  jwrfectly.  The  struct uix> 
of  the  two  alloys  is  identical,  con.si.sljng  of  large  allot riin()ri)hic 
crystals  \  in.  to  \  in.  across,  and  alx)ut  twice  tlicHc  dimensions  in 
length.  The  author  has  as  yet  been  unable  to  (ind  any  satisf;ut<irv 
explanation  of  this  j)hen<>mcnon.  neither  ha.s  he  Ikh-u  able  to  tind  a 
similar  occurrence  rejxirted  by  anybody  else.  It  would  np|)onr  that 
the  region  of  non-forpeal)ility  is  restricted  to  within  a  few  tenths  of  1 
])er(en(.,  unless  the  small  amount  of  iin|)uritie,s  pre.H«-nt  in  tlie  alloys 
used  by  other  investigators,  ehielly  varbon.  may  have  ehaiigcHl  the 
]ihysical  properties  .'^uniciently  to  make  them  forgeablo.  wlienvis 
their  fil)scnce  might  have  made  them  non  forgeabie. 

Ma(i>ielic  and  Ehrtrical  Propcrlicj>. — The  result*  of  tl>e  magnetic 
and  electrical  tests  an>  .ihoxni  in  Figs.  A  and  .'>.  The.H«>  show  at  a 
glance  the  magnetic  and  electrical  i)rojMMties  of  the  M'rios.  The 
pro]ierties  in  the  forged  slate  have  not  Ixhmi  thus|)loftc<l  for  the  n^rts<in 
that  thev  ari>  of  less  intenvst  on  accotmt  <if  their  inferiority.  How- 
ever, ill  order  to  have  them  included  in  the  I'ajMT  the  author  gives 
the  (lux  densities  for  various  magnetising  forces  for  the  alhn-s  as 
torged,  and  the  corres|xmding  vahies  after  amiealing  at  IMX)  (".  and 
l.lOO  ('..  respectively,  tlius  affording  mcflns  ftir  compjirisoii  as  tn  the 
effect  of  the  various  heat  treatments. 


From  Figs.  4  and  5  it  will  be  noticed  that  two  maxima  appear  very 
distinctly  in  the  curves  for  maximum  permeability,  corresponding  to 
two  minima  in  the  curves  for  hysteresis  loss  and  coercive  force.  The 
first  of  these  points  occurs  at  a  silicon  content  of  about  015  per  cent., 
the  second  at  a  silicon  content  of  about  3-5  per  cent,  for  the  perme- 
abilitj'  and  about  40  per  cent,  for  the  h\steresis  loss  and  coercive 
force."  The  reason  that  the  second  maximum  for  permeability  and 
minimum  for  hvsteresis  loss  do  not  occur  at  the  same  silicon  content 
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SILICON  CONTENT- PtR  CENT 

Fig.  4. — Magnetic  and  Electrical  Properties  of  Ikon-Silicos 
Alloys  Annealed  at  900°C. 

appears  verj'  clearly  from  the  retentivity  and  coercive  force  curves, 
when  it  is  remembered  that  the  hysteresis  loss  primarily  depends 
upon  the  coercive  force  and  the  retentiv^ity,  and  only  to  a  less  extent 
upon  the  maximum  permeabilitj'.  That  a  maximum — or  minimum 
— should  occur  for  a  low  silicon  content  was  not  surprising  in  view  of 
the  results  previously  obtained  with  pure  iron,  iron-carbon  and  iron- 
boron  alloys.     In  the  latter  case  a  maximum  was  obtained  \*ith  a 
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Km.  5.— Maonktio  and  ELKcrHicAL  Propkrtiks  of  Irox-SilioonJJ 
Alloys  Annealed  at  I.IOOT. 

I'"""""''  iitly  Of  !  of  .1  .slight    purifuation  of  the 

iron,  but  iho  1  or  ■  it  became  measurable  the  mag- 

netic properties  immediatolv  depreciated.     The  first  maximum  in 

tl- ■  •■- ■  ■      '  ■    '  '  -  •  .,     ,.,,] 
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purwt  iron  oiitauiabie  under  the  present  conditions,  containing  015 
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per  cent,  silicon  and  a  small  amount  of  oxygen  in  the  form  of  iron 
oxide.  The  slight  uncertainty  existing  for  silicon  contents  below 
1-0  per  cent,  as  shown  by  the  distribution  of  the  points,  is  probably 
due  to  the  varying  amounts  of  oxide  left  in  the  iron.  This  reasoning 
would  consequently  also  account  for  the  uniform  results  obtained  for 
the  high  silicon  contents. 

The  second  maximum — or  minimum — was  wholly  unexpected, 
as  strength  and  brittleness  are  not  generally  associated  with  high 
magnetic  quality.  It  seems  probable  that  the  improvements  are  due 
partly  to  the  conversion  of  combined  carbon  into  graphite,  and 
partly  to  the  complete  reduction  of  iron  oxide.  If  this  second  maxi- 
mum should  be  due  entirely  to  the  conversion  of  combined  carbon 
into  graphite,  the  current  ideas  regarding  the  influence  of  carbon 
upon  the  magnetic  properties  of  iron  will  certainly  have  to  be 
changed,  and  it  will  become  desirable  to  remove  from  the  iron  the 
last  trace  of  carbon.  According  to  these  hypotheses,  the  first  maxi- 
mmn  is  due  to  pure  iron  in  spite  of  small  amounts  of  iron  oxide  and 
combined  carbon,  while  the  second  maximum  is  due  to  pure  iron  in 
spite  of  a  relatively  large  amount  of  dissolved  silicon.  The  author 
shows  there  is  no  reason  why  the  low  saturation  value  and  the  high 
permeability  at  low  densities  of  the  3-40  per  cent,  iron-silicon  alloy 
cannot  both  be  due  directly  to  silicon.  More  experimental  evidence 
is  needed,  however,  before  it  is  safe  to  make  a  definite  statement  in 
this  respect. 
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Fifi.  6. — A  Comparison  between  Vacuum  Iron  and  Commercial 

StEBU    both     containing     between     3     AND     4     I'EIl      CENT.    S[LI?ON — • 

THOROUCHLY  AnNEALEd! 

VaC'iUTi  Cnmmercial 

i  rn.  steel. 

Hysteresis  loss  for  Bn-ax  =  lO.OCO  ergs  per  c.  c.  per  cycle  28D  . .         2.260 

.,     Bmnv.=  15.000 

Specific  electrical  re:istance.  ipicrc  hms     


1 .02.'". 
48-50 


3,030 
51-15 


While  .silicon  is  thus,  directly  or  indirectly,  engaged  in  improving 
the  magnetic  properties  of  iron,  it  serves  a  very  useful  purpose  by 
increasing  the  electrical  resistance  of  the  iron  enormously,  giving 
(he  iron  the  exact  characteristics  desired  for  electromagnetic 
machinery 

The  iron-silicon  series  thus  offers  two  important  alloys  for  elec- 
trical purposes,  both  having  high  permeability  and  low  hysteresis 
loss,  but  differing  in  that  one  has  a  very  low,  while  the  other  has  a 
very  high  electrical  resistance. 

The  values  obtahied  are,  undoubtedly,  without  precedent  in  the 
annals  of  the  magnetic  properties  of  iron  and  iron  alloys,  and  it  is 
only  after  a  careful  analysis  of  the  apparatus  used  and  the  methods 
employed  in  testing  that  the  author  feels  reasonably  safe  in  pub- 
lishing them.  Even  if  the  maximum  error  in  the  results  as  given 
should  amount  to  20  per  cent.,  theii  significance  would  not  be 
altered  appreciably.  Whether  the  true  maximum  permeability 
obtained  is  66,500  or  53,200  is  of  little  consequence  at  the  present 
time,  as  long  as  it  is  reasonably  certain  that  it  lies  in  this  neigh- 
bourhood. 

It  was  only  a  few  years  ago  that  a  permeability  of  6,000  was 
regarded  as  exceptionally  high.  This  was  gradually  raised  to  8,000, 
and  thenGumlich,  in  1912,  obtained  a  value  of  11,000  for  a  high-grade 
low-silicon  alloy  in  the  form  of  sheets.  Last  year  the  author  pub- 
lished 19,000  as  the  maximum  found  for  pure  iron  melted  in  vacuo. 


and  this  value  was  regarded  as  remarkable.  The  step  from  I9,0<X> 
to  66,500  indeed  seems  a  long  one,  but  intermediate  8tep«  have  been 
ta'cen  in  the  meantime  in  the  laboratory-,  and  the  values  for  the 
hysteresis  lo.ss  have  followed  in  a  similar  path. 

Fi^.  6  illustrates  the  difference  in  magnetic  quality  lietween  a 
silicon-vacuum-iron  and  a  commercial  silicon  steel,  Ixjth  containing 
approximately  the  same  amount  of  silicon.  The  maxiniuni  per- 
meability is  as  20  to  1,  the  hy.steresis  lo.ss,  for  B,,,,,  -  10,CjO<),  -m  10  to 
1,  and  B,„„,  =15,0(K),  as  3  to  I,  in  favour  of  the  vacuum  alloy.  For 
B,n^,  =15,000  the  permeability  of  the  latter  is  twire  the  perme.ibility 
of  the  conimercial  iron.  The  electrical  resistance  is  nearly  the  same 
for  both  alloys,  or  about  five  times  that  of  pure  iron. 

Fig.  7  shows  to  a  large  scale  the  difference  between  a  high -silicon 
and  a  low-silicon  vacuum-iron,  both  having  about  the  same  hystere- 
sis loss.  The  characteristics  of  the  low-silicon  alloy  are  seen  to  be 
very  high  retentivity  and  high  permeability  for  medium  and  high 
densities,  while  the  high-silicon  alloys  have  a  low  retentivity,  with 
the  maximum  permeability  occurring  at  a  low  density.  The  chief 
advantage  of  the  high-silicon  alloy  lies  in  the  high  electrical  resis- 
tance, amounting  to  more  than  five  times  that  of  the  low-silicon 
alloy. 

P.) o/o>m>ro;m  >/('.- From  the  photomicrographs  given  in  the 
Paper  it  is  seen  very  clearly  that  the  iron-silicon  alloys,  in  the 
range  here  investigated,  consist  of  only  one  kind  of  crystals, 
thus    confirming    the    results    obtained   by  previous  investigators. 
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Fig 


7. — A  Comparison  between  a  High  and  Low  Silicon  Vaci  tm 
Irox — Annealed  at  l,100""C. 

0048  p. c.  Si  144  p.c.  Si. 

Hystereri:  lo.ss  fcr  B,i,n.v.=^  10,000  ergs  per  c.  c.  per  cvcle       407 

..      B..,,-.  =  15.000 •  "•'  ' 

Specific  electrical  re  i  tance,  micrchm.s    


1.214-5 
10-78 


4C5 
1.171 
57-40 


that  iron  and  silicon,  for  silicon  contents  below  about  15  ]xn-  cent., 
form  a  solid  solution  everywhere  between  the  freezing  point  and 
ordinary  temperature. 

Below  1  per  cent.,  silicon  appeai-s  to  have  no  marked  effect  upon 
the  structure  of  the  iron,  either  as  forged  or  annealed.  Annealing 
at  900°C.  does  not  seem  to  change  the  structure  of  the  alloys  in  this 
range,  but  annealing  at  1,100"X\  breaks  the  large  crystals  up  into 
smaller  ones,  giving  an  appearance  of  a  very  fine  structure.  There  is 
no  sign  of  foreign  substances  in  these  structures,  other  than  tho.<50 
arising  from  imiierfect  polishing.  After  ])assing  the  I  ^x^r  cent.  mark, 
silicon  begins  to  show  its  effect.  The  crystals  are  generally  larger 
than  for  pure  iron,  and  are  readily  polished  in  relief,  showing  that 
they  are  not  of  unitonn  hardness.  There  is  no  bn^iking  up  of  the 
crystals  by  the  1,100°C.  annealing  as  in  the  case  of  the  low  alloys. 
The  1-71  per  cent,  alloy  shows  a  very  irregular  structure  as  forged, 
and  after  the  n00°C.  aimealing,  but  tliis  gives  way  to  a  structure  of 
more  regularity  as  a  result  of  the  1,1(X)  C.  annealing. 

The  principal  difference  between  these  photomicrographs  and  the 
ones  published  by  pre\'ious  investigators  is  the  absence  of  foreign 
matter  in  the  structure  of  the  vacuum  alloys. 

Summan/  and  Coticlusion-s. — The  results  recorded  in  the  previous 
pages  regarding  iron-siUcon  alloys  may  be  summarised  as  follows  : — 

1.  By  means  of  the  vacuum  method  of  melting  it  is  possible  to 
obtain  a  decidedly  purer  product  than  has  thus  far  been  obtained  in 


342 


THE  ELECTRICIAN,  DECEMBER  10,  1915. 


any  other  manner.  Consequently,  more  definite  conclusions  can  be 
drawn  with  regard  to  the  eflect  of  silicon  upon  iron  than  have 
hitherto  been  po.ssible. 

2.  Silicon,  like  boron,  has  a  double  effect  upon  iron.  Part  of  it 
combines  with  the  iron  and  re/nains  in  .solid  .solution  throughout  the 
cooling  of  the  alloy,  while  a  smaller  part  reduces  the  iron  oxide 
present. 

■'}.  The  tensile  strength  of  tlie  vacuum  product  follows  in  general 
the  .same  Jaw  as  alloys  made  under  ordinary  conditions,  but  the 
ductility  of  the  former  is  much  gicater,  particularly  below  2  jx^r 
cent,  and  above  3  jxjr  cent.,  probably  <lue  to  the  absence  of  carbon. 
The  maximum  tensile  .strength  of  ]05,0()0  lb.  par  square  inch  occurs 
with  a  .silicon  content  of  4-5  per  cent. 

4.  The  limit  of  forgeability  lies  between  7  and  8  j)er  cent,  silicon. 
A  critical  range  occurs  between  2-50  per  cent,  an'l  2G0  jxt  cent.,  in 
which  the  alloys  are  not  forgeable. 

5.  With  regard  to  the  magnetic  j)roi)erties  the  vacmnn  alloys 
exhibit  most  remarkable  characteristics.  The  best  alloys  .are 
obtained  with  about  015  per  cent,  and  3-40  per  cent,  silicon,  after 
amealing  at  IJCWC.  The  values  of  maximum  jxjrmeability  for 
both  of  these  alloys  are  above  50,000,  and  the  values  of  hysteresis 
less  for  Bmax=^10,000  and  15,000  arc  about  300  and  1,000  ergs  per 
cubic  centimetre  i)er  cycle  resjK-ctively.  This  hysteresis  lo.ss  is 
one-eighth  and  one-third  of  the  corresjwnding  lo.ss  for  commercial 
silicon  steel.  The  most  favourable  annealing  temperature  is  in 
every  case  1,100°C. 

G.  The  specific  electrical  resistance  increases  about  13  microhms 
for  the  finst  1  per  cent,  of  silicon  added.  For  each  additional  per 
cent,  added  the  increa.se  is  about  11  microhms.  Con.sequently,  the 
3-40  per  cent,  alloy  mentioned  under  (5)  has  a  resistance  nearly  five 
times  that  of  the  0-15  per  cent,  alloy,  and  yet  both  have  similar  mag- 
netic properties. 


Table    I.— Properties  of  the  Two  Best  Ira 

n-Silicon  Vacuum  AUot/s. 

Sih- 
oon 
con- 

Stress 

at 
yield 
point 
lb.  per 
sq. in. 

Ulti- 

strength 

lb.  per 

cent. 

Elonga- 
tion 
per 
cent. 

Reduc- 
tion 
of 
area 
per 
cent. 

Maxi- 
mum 
per- 
mea- 
bility. 

Densitv 
for  ' 
maxi- 
mum 

permea- 
bility, 

gausses. 

Hysteresis  loss         g 
ergs  i)er  cubic          ^J^^ 
cm.  per  ^             ^^- 

tent 

per 

cent. 

for 

i'lim.v. 

=  10.000 

for      1    *^".^^ 
=  15,000  ^'^o'^"*''- 

015 
3-40 

18,500 
i8,000 

37,000 
7(),.W0 

56 

21 

28-5 

66,500 
63,300 

6,500 
6,500 

286 

2S0 

916     '     11-80 
1,02.-)        48-50 

By  the  vacuum  proce.ss  two  silicon  alloys  have  thus  been  pro- 
duced that  have  very  valuable  characteristics  ;  one,  low  in  silicon, 
jiot  very  strong,  but  extremely  ductile,  of  high  jK'rmeabilify.  low 
hysteresis  Jo.s.s,  and  of  low  electrical  resistance;  the  other,  high  in 
silicon,  very  strong,  moderately  tough,  of  high  permeability,  low 
hysteresis  loss  and  of  high  electrical  resistance.  The  projH'rties  of 
these  two  alloys  arc  summarised  in  Table  I.  The  first  is  evidently 
suitable  for  use  in  places  where  high  ix^rmcability  and  low  hysteresis 
lo.ss  are  the  chief  requirements,  while  the  .second  alloy  is  suitable  for 
electromagnetic  machinery,  principally  wImmc  a  \<t\\  ftldy-cunent 
loss  is  an  additional  requirement. 


ELECTRIC  HEATING  AND  SCHOOP'S  METAL-SQUIRTING 

PROCESS.* 

It\     Kit.    I.A<I1. 

Tlic  (triiiiiia!  idea  of  elcclric  lic.itiiig  wa>  de\ci<>|M-(l  on  the  lines  of 
t"iiij)l()yiiig  spirals  of  wire,  through  whi<'h  the  current  pas-xed.  They 
were  generally  made  of  alloys  of  copjM'r.  nickel  and  niangrnoHo.  and 
wer(>  usually  wound  on  tlw  surface  of  some  (ircpnxif  body.  Souu'- 
times  enamelled  wires  were  used,  and  a  m(*talli(-  cylinder  w.is  u.H««d 
as  a  kind  of  core.  The  well-known  heaters,  made  i)v  HellM-rger.  of 
Munich,  were  made  in  this  «ay.  the  insulation  consisting  of  small 
beads  of  glass  oi-  porcelain.  paint<Ml  over  \xith  a  cement  of  clay.  'I'he 
wire  is  thus  to  .some  extent  protected  fn>m  oxidation,  and  tiie  dis-si- 
pafion  of  heat  is  such  that  the  wire  docs  nttt  beconif  n'd  hot.  'I'he 
inner  cxlindrical  metallic  core  giv<-s  up  its  beat  to  the  air.  uhirh  is 
thiis  cau.sed  to  circulate  through  the  nM)m.  A  totally  different 
system  is  that  of  tlie  I'rometheus  ("o. ,  in  whi<h  the  heating  body 
consists  of  extremely  thin  sheets  of  met.il  and  only  the  more 
exj)ensive  metals  can  be  used.      I'licy  are  brought  into  '<ome  kind  of 
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solution  and  painted  on  .some  substratum  ;  a  reducing  process  follows 
and  the  metal  is  then  burnt  in  so  as  to  form  a  solid  and  adhering  layer. 
The  substratum  usually  consists  of  plates  of  mica,  and  the  thickness 
of  the  metallic  covering  is  about  0-01  mm.  A  number  of  these 
elements  are  .so  a.ssembled  as  to  form  a  complete  heater.  Another 
kind,  very  inefficient,  consists  inu-sing  large  glow  lamps  of  the  frosted 
kind  ;  but  the.se  are  only  used  by  those  who  care  nothing  about  the 
amount  of  the  bill.  The  Helberger  system  probably  costs  more  in 
repairs  and  maintenance  than  the  Prometheus  system  ;  the  mica 
plates  can  l>e  removed  and  replaced,  if  necessary,  while  the  other 
tyjx;  needs  a  good  deal  of  work. 

The  Schoop  metal-squirting  process  is  probably  an  advance  on 
either  of  these  methods.     By  it  the  workman  is  in  a  position  to 
produce  tliick  or  thin  layers  of  metal,  which  firmh'  adhere  to  the 
substratum.     The  works  at  Zurich  turn  out  a  product  which  seems 
essentially  to  combine  the  two  principles,  first  described,  and  to  have 
the  advantages  of  both.     The  foundation  consists  of  a  plate  or  hollow 
cylinder,  made  of  clay,  earthenware,  slate  or  some  similar  substance, 
on  which  the  metal  is  squirted  either  in  zig-zag  form  or  in  the  shape 
of  a  spiral.     Some  sort  of  a  lathe  is  generally  used  to  effect  the  neces- 
sarj'  displacement  with  respect  to  the  squirting  nozzle.     The  sub- 
stratum, being  rough,  adheres  to  the  layer  of  metal  perfecth' ;    the 
thickness  of  the  .squirted  coating,  and,  therefore,  its  resistance,  can 
be  adjusted  to  suit  any  requirements,  depending,  as  it  does,  on  the 
sj>eed  with  which  the  displacement  Ls  effected  with  regard  to  the 
nozzles,  and  on  the  distance  of  the  nozzle  from  the  surface  of  the 
cylinder.     For  large  heatmg  elements,  this  distance  might  be  about 
50  cm.,  and  the  breadth  of  the  metallic  layer  would  in  that  case  be 
between  18  cm.  and  20  cm.     The  adhesion  of  the  surface  layer  can 
be  increased  by  heating  or  bj'  roughening  the  surface  of  the  sub- 
stratum.    A  drawing  shows  a  simple  form  of  heater,  consisting  of  a 
firebrick  ])late,  covered  on  both  sides  with  a  kind  of  spiral  winding. 
But  the  difficulty  is  to  cover  the  surface  as  completely  as  possible 
Avithout  any  contact  between  adjacent  turns.     This 
can  be  done  by  covering  the  surface  with  a  stencil 
plate,  and  squirting  at  it  indiscriminately.     Thus  a 
kind  of  grid  can  be  produced,  as  showii  in  another 
draw  ing.     But  this  does  not  cover  the  entire  surface, 
as  it  is  necessary  to  secure  rigidity  to  the  stencU 
plate  at  the  expense  of  fairly  solid  strips,  which 
are  naturally  represented  on  the  finished  heater  by 
an  absence  of  metallic  layer.     It  was,  therefore,  a 
good  idea  to  cover  the  whole  of  the  surface  with  a 
uniform    layer    of    metallic    covering,    and    then 
to  use  fine  emery  wheels   for   grinding    away  the 
non-conductive  areas.     Thus  a  kind  of  zig-zag  track  can  be  con- 
structed over  the  whole  surface.     For  removing  the  non-conductive 
zones,  the  most  satisfactory  method  has  been  found  to  l>e  the  fol- 
lowing :    The  entire  surface  being  covered  with  a  metallic  layer,  a 
pressure  of  10  or  15  volts  is  applied.     One  of  the  poles  consists  of  a 
metal  fork,  which  carries  a  small  carbon  disc,  mounted  in  such  a  way 
that  it  can  rotate.     If  this  carbon  disc  is  moved  over  the  surface  at 
a  moderate  speed,  it  causes  a  certain  local  fusion  of  the  mctAllic  layer, 
resulting  in  a  sharp  cut.     This  has  advantages  over  the  grinding 
process  :   there  are  no  jags  on  the  edges  of  the  cut,  which  are  sharply 
defined  by  a  fu.sed  line  ;    thus  any  contact  between  neighbouring 
turns  is  avoided  with  certainty.     Resistances  of  this  kind  can  l>e 
made  in  the  shape  of  j)lates  or  hollow  cylinders.     This  method  seems 
to  embody  the  advantages  of  both  the  Helberger  and  the  Prometheus 
.systems.     The  hollow  cylindrical  form  certainly  favours  the  cinni- 
lation  of  the  air.      Hy  making  the  walls  thick,  a  kind  of  heat-accumu- 
lator can  be  constructed  ;  this  might  be  an  advantage  in  places  when* 
the  current  is  sii])plied  at  a  low  rate  in  the  daytime,  as  the  ajipjiratus 
<<)ul(i  be  disconnected  from  the  network  at  times  when  the  price  was 
high,  with  the  n-sult   that  the  accumulated  heat  would  gradually 
discharjfc  itself  into  the  room.     Or.  alternatively,  the  cylinder  couM 
Ih>  tilled  with  sand,  but  ol)viously  this  })lan  is  not  \\ithout  its  disad- 
vantages.    The  length,  breadth  and  thickness  of  the  metallic  covering 
an*  entirely  inde|K>ndent   variabl(>s,  except  in  .so  far  as  the  voltage 
iind  tem|KTature  .-ir*'  concerned,  and  can.  therefon>,  In*  adjust«»<l  to 
meet  the  circunistanees  of  any  jwrticular  case. 

For  ordiiiaiv  )nir|)(>s(>s.  the  metal  would  not  be  nH|uire<l  to  with- 
stand a  n'll  heat.  Constantan  has  been  found  to  1k>  a  suitable  alloy, 
and  g<HMl  results  have  l)«»n  given  Ity  analloy  of  chnunium  and  nickel. 
whi<-h  fuses  ,it  1.S(K)  (".  Nickelin  and  (Jerman  silver,  cimtaining  up 
tt»  30  jM'r  cent.  /inc.  lotm  .somewhat  in  conductivity  owing  to  the 
gradual  volatilisjition  of  ainc  ;  in  one  case,  for  in.stance,  it  was  found 
that  after  thro*'  day.s'  continuous  us<\  the  resistance  had  incrpaswl 
from  21  to  21-5  ohnis.  SchiK>p"s  wire-squirting  j)istol  can  lx»  used 
for  nuMals  like  platinum  and  iridium,  and  in  this  way  resistances  for 
i  lal>o^ato^^•  juirixises  can  Ik*  constructed. 
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THREE-PHASE  GENERATORS  FOR  THE   RJUKANFOS 

POWER  STATION. 


Recently  the  Allmanna  Svenska  Elektriska  Aktiel)olaget  (the 
Swedish  (jleneral  Klectric,  Ltd.)  supplied  six  generators  to  the  Rjii- 
kanfos  Company's  second  power  station  at  Saaheim,  Telemarken. 
Norway,  which  probably  are  the  largest  three-phase  generators  yet 
built  for  direct  coupling  to  water-turbines.  The  power  is  used  for 
the  production  of  nitrate  of  soda  in  Birkeland-Eyde  furnaces,  and 
having  regard  to  the  capacity  and  arrangement  of  the  furnaces,  the 
output  of  each  generator  was  fixed  at  19,800  k.v.a.,  9,500  volts,  50 
periods,  power-factor  0-65  as  the  maximum  continuous  rating.  The 
speed  of  the  sets  is  250  revs,  jjer  min. 

As  compared  with  the  sets  previously  supplied  for  Rjukanfos,  the 
new  machines  differ  in  so  far  as  the  total  output  is  obtained  from 
one  single  machine.  The  considerable  dimensions  and  heavy  weight 
of  this  large  machine  necessitated  the  sub-division  of  the  stator  as 
well  as  of  the  rotor.  The  routes  available  for  transport  did  not  per- 
mit the  handling  of  weights  exceeding  25  tons,  and  the  outside 
dimensions  had  to  be  kept  within  the  limits  given  by  the  railway 
company's  loading  gauge. 


The  exciter  armature  i.s  Hxed  to  the  extendcfl  shaft,  leaving  suffi- 
cient distance  between  the  exciter  and  the  lx.-aring  for  the  app!-     ' 
of  a  hydraulic  jack  under    the    shaft    iKJtwwn  them  to  f. 
removal   and    ins|M'ction   of   the    bearing   liner-!.     The   fielfl   of   the 
exciter  is  mounted  on  a  separate  wjle  {>latc. 

The  stator  frame  of  the  generator.  Fig.  3,  i«  made  entirely  of  ca«t 
iron  in  four  sections  Ixjlfed  together,  forming  at  the  same  time  the 
air-duct  into  which  the  ventilating  air,  after  jAaMning  thrrjugh  the 
machine,  is  collected  and  discharge*!  thrrjugh  openings  in  the  Ixjttotn 
half  into  the  discharge  air-duct  of  the  ventilating  svsteni. 

openings  are  also  provided  above  the  floor  line,  which  g<;.  ; 

remain  covered,  but  can  be  opened  if  it  is  desired  to  let  the  hot  air 
into  t'i.e  engine  room  for  the  purpose  of  regulating  the  t<  ire. 

Cast-iron  covers,  enclosing  the  end  connections  of  tfi'  .  are 

bolted  to  the  stator  frame.  Cast-iron  has  been  selected  for  this  pur- 
pose in  spite  of  the  increase  in  the  total  weight  of  the  machine,  on 
account  of  its  damping  influence  on  the  noise  produced  in  the  in- 
terior of  the  machine.  It  is,  moreover,  easier  to  give  to  these  cast- 
iron  end  covers  a  form  suitable  for  the  control  of  the  air  ventilation. 
The  covers  are  provided  with  hand  holes  for  the  inspection  of  the 
winding.  Circular  end  shields,  also  made  of  ca.st-iron,  form  the 
enclosure  between  the  end  covers  and  the  shaft.     On  one  side  of  the 
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Fig.  1. — Arrangement  of  19,800  k.v.a.,  9,500-volt,  50-cycle,  250  r.p.m.  Alternatok. 


'Partly  to  obtain  satisfactory  ventilation  and  partly  to  reduce  the 
noise  in  the  power  station,  the  machines  were  completely  enclosed. 
Each  machine  requires  about  700  cubic  ft.  of  air  per  second.  The 
dimensions  of  the  engine  rooms  are  195  ft.  by  65  ft.  by  40  ft.,  and  conse- 
quently open-type  generators  would  have  required  the  renewal  of 
the  air  in  the  generating  station  every  third  minute,  even  if  the  tem- 
perature in  the  engine  room  was  allowed  to  rise  by  20°C.  Hence  the 
advantages  resulting  from  totally  enclosing  the  machines. 

The  generators.  Figs.  1  and  2,  are  erected  with  a  centre  height  over 
the  finished  floor  of  3  ft.  3  in.,  and  the  foundations  are  so  designed 
that  the  stators,  after  removing  the  end  plates,  can  be  shifted  in  an 
axial  direction,  leaving  the  rotor  fully  accessible  for  inspection  or 
repair.  Special  gear  is  provided  for  moving  the  stator,  with  guides 
controlling  the  movement  jjarallel  to  the  original  position. 

To  make  the  stator  winding  equally  accessible,  the  stator  has  been 
arranged  so  that,  after  removing  the  supporting  feet,  it  can  be  turned 
on  rollers  speciallj^  arranged  for  the  purpose.  Otherwise  the  arrange- 
ment is  the  usual  one  with  separate  sole  plates  for  the  stator  and  the 
bearings.  To  avoid  bearing  currents,  one  bearing  is  electrically 
insulated  from  its  sole  plate  and  from  all  oil  and  cooling  water  piping 
attached  to  it. 


machine  the  end  shields  are  proWded  with  suitably  formetl  openings 
for  connection  to  the  inlet  air-duct. 

The  stator  core  laminations  are  made  of  ..Uoyetl  sheet -steel  insu- 
lated with  paper.  These  are  fixed  to  the  stator  frame  in  the  usual 
way  by  means  of  dovetailed  keys  in  a  radi  il  direction,  and  are  prt\-ised 
together  in  an  axial  direction  by  means  of  cast-ii-on  prt^ss  rings  and 
insulated  bolts.  The  press  rings  are  s^jecially  formed  to  facilitate  the 
fixing  of  the  coiJ  supports.  On  accomit  of  its  unusual  length  the  core 
is  provided  with  a  large  number  of  ventilating  ducts.  The  total 
weight  of  the  laminations  amounts  to  approximately  40  tons  per 
machine,  and  it  was  therefore  found  desirable  to  make  six>oial  punch- 
ing arrangements  by  means  of  which  a  whole  segment  could  be  made 
complete  in  a  single  operation.  34.000  such  segments  are  contained 
in  each  complete  core. 

The  armature  is  provided  with  a  coil  winding  distributed  in  three 
slots  per  pole  per  phase.  The  slots  are  of  the  open  tyjie.  and  each 
slot  contains  two  conductors.  The  end  connections  are  amvugetl  m 
two  planes.  Each  armatui-e  bar  is  further  sub-divided  into  a  number 
of  parallel  conductors,  of  wliich  those  nearest  the  pole  face  are 
stranded,  pressed  to  proper  dimensions.  The  additional  load  losses 
have  in  consequence  been  so  far  reduced  that  the  losses  ascertained 
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on  short-circuit  test  exceed  those  calculated  from  resistance  by  only 
35  per  cent. 

For  the  insulation  of  the  winding,  micanite  has  been  used  wherever 
possible.  The  parallel  conductors  forming  the  complete  armature 
bar  are  each  cotton-covered  and  impregnated,  and  inserted  in  the 
mica  tube  by  a  special  compound,  applied  in  a  manner  to  exclude  all 
possibility  of  the  formation  of  ozone  and  nitric  acid  in  the  interior  of 
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the  slot.  'J"he  two  conductors  contained  in  the  .same  slot  arc  insu- 
lated from  each  other  by  means  of  micanite. 

Apart  from  the  stringent  conditions  relating  to  ozone  formation, 
the  spocilied  insulation  tests  were  unu.sually  severe.  The  insulation 
between  two  conductors  in  the  same  slot  was  tested  for  10  .seconds 
with  12,000  \()lts,  when  cold,  and  the  whole  wimlint;  between  phases 
to  earth  with  .'10,000  volts  for  (50  .seconds,  all  with  alternating  current 
r>()  j)eriods  of  a  wave-form  corresixmding  to  the  sine  curve.  The 
miuliincs  passed  these  tests  .sati.sfactorily.  but  some  dithculty  was 
e.\[M'ricnce(l  at  the  commencement  with  the  .■{0,(MMIv()lt  tests  due  to 
creejjing  discharges  across  the  coil  .supports,  and  their  insulating 
collars.  After  some  alterations  to  the  form  and  distribution  of  the 
insulation  of  these  coil  supports,  the  test  pressure  could  be  increased 
considerably  above  .'M),000  volts  without  any  noticeable  surface 
leakage. 

Outside  the  slot  the  two  conductors  are  insulated  .separately  with  a 
view  to  increasing  the  cooling  surface.  The  insulating  material 
used  for  the  |)iirp()S(>  is  of  the  usual  Stirling  linen  <lass.  Kaeb  ci  il  is 
pro\ided  with  two  sujjports,  w  lii;h  (on  the  eoiipling  side  of  the  gen.'- 
rator)  in  addition  carry  the  connections  from  coil  to  <'oil. 

The  rotor.  Fig.  4,  is  divided  perp.-ndicularly  (o  the  sliaft  into  rings 
b;)ll(?d  (ogetb(>r.  These  rings  a:id  the  eorri'sponding  parts  of  the 
])oles  are  made  in  one  piece  of  SienHMis-Marfin  steel.  This  design  was 
s(>le(ted  to  facilitate  the  mainifactun"  ami  transjMirt,  and  also  to 
permit  of  closer  control  (  f  t  le  material.  'I'esI  pieces  wen-  cut  fnuu 
each  ring,  which  were  testod  in  resjjc.'t  of  mechanical  and  magiietir 
properties.  The  rings  are  shrunk  on  to  a  separate  cent  re  piece. 
Fig.  "),  made  of  SiemeusMartin  steel.  The  weight  of  the  ring  and 
poles  alone  is  abq)ut  oO  tons. 

To  reduce  the  losses  due  to  the  ojien  slots.  Iaminat<'d  |K)le  pieces 
are  screwed  on  to  the  poles.  The  high  ))eri|>lieral  sjhmmI  (lit?  fl.  imt 
second)  and  the  resulting  high  stress  due  to  the  eentrifu^'d  force 
demanded  the  greatest  care  in  (he  tixin?  of  these  pole-pieces.  .■Xs  it 
is  carried  out,  the  stivss  in  (he  bolt.s  dtx's  not  under  (he  ni«»s( 
unfavourable  circiuns(ances  exceed  (he  usual  p<>rniissib|e  limi(s. 

The  lield  coils  are  made  of  Hat  cop|)er  wound  on  eilge  and  insulated 
wi(h  pa|MM-  b(>tween  Iay(>rs  and  |)n\sspan  ivgaiiist  (he  core.  The 
jnsuladon  betwcn  (urns  was  (e.s(ed  with.Wtiujes  the  normal  voltage 


and  against  the  core  with  2,000  volts  for  one  minute.     The  normal 
field  voltage  is  220  volt«. 

The  arrangement  previously  described  for  moving  the  stator  in  an 
axial  direction  demanded  an  increased  distance  between  the  bearings, 
and  in  consequence  the  shaft  had  to  be  made  particularly  strong  to 
obtain  a  sufficiently  small  deflection.  The  shaft  is  pierced  through- 
out its  length,  and  the  piece  thus  cut  out  was  used  for  testing  the 
quality  of  the  material.  It  is  provided  with  a 
solid  forged  half-coupling  for  direct  coupluig  to 
the  turbine. 

The  slip-rings  are  made  of  cast-iron,  and  are 
])laced  near  the  turbine  bearing.  Each  ring  is 
j)rovided  with  10  brushes  arranged  in  pairs. 
The  brushgear  is  supported  from  the  bearing.  To 
avoid  the  insulating  defects  which  sometimes 
occur  when  the  slip-ring  connections  are  taken 
through  the  centre  of  the  pierced  shaft,  separate 
grooves  have  been  ])rovided  along  the  surface  of 
the  shaft  in  which  these  connections  are  carried, 
and  which  are  covered  and  protected  by  wedges 
inserted  in  the  grooves. 

The  bearings  are  of  the  spherical  self-aligning 
type,  with  white-metal  liners  arranged  for  water 
cooling  with  both  ring  and  pressure  oil  lubrica- 
tion. 

As  previously  stated,  each  machine  requires 
about  700  cubic  ft.  of  air  per  second.  This  air 
is  drawn  into  the  machine  by  means  of  fans 
attached  to  both  sides  of  the  rotor,  which  are  of 
sufficient  capacity  to  drive  the  air  not  only 
through  the  machine,  but  also  through  (he  inlet 
and  outlet  ducts  of  the  ventilating  sj-stem.  The 
fresh  air  enters  luider  the  shaft  on  one  side  of  the 
machine,  and  is  driven  by  the  fans  through  the 
laminations  of  the  stator  and  past  the  coil  heads. 
In  addition,  part  of  the  air  passes  direct  through 
a  ventilating  duct  of  ample  dimensions  in  the 
middle  of  the  rotor,  which  effectively  cools  (he 
interior  parts  of  the  stator  and  rotor.  Although 
the  air  is  admitted  only  on  one  side,  no  differ- 
ence in  "temperature  rise  between  the  two  sides 
of  the  machine  has  been  ob.served. 

The  speed  regulation  required  a  fl\-wheel  effect 

of  17,800,000  lb./ft.«.       Considerations   relating 

to  the  mechanical  design  led.  however,  to  an  increase  of  this  flywheel 

effect,  which  in  the  comjileted  design  amounts  to  about  24.(XH),OtX) 

]h.  h.'. 

The  weight  of  each  machine  complete  is  about  200  tons,  of  which 
the  stator  accounts  for  90  tons,  and  the  rotor  with  shaft  for  80  (ons. 
For  the  testing  of  the  machines  a  special  two-speed  induction 
motor  was  made  for  an  output  of  1,500/650  h.p.  at  StK)  250  revs,  jkt 
min.  50  {xiriods  .380  volts  for  direct  coupling  to  the  generator.  The 
tests  all  gave  good  results  proving  that  the  guaranteed  conditions 


Fu;.  '.i. — Skction  of  8t,vtok. 

were  well  covered.  Fig.  (>  shows  the  no-load  and  .short -cin-uit 
eharaeteristjes  (akcn  during  official  (os(s.  The  regula(ion  at  8.6(K) 
volts  1.().50  amj>ere,s  jiowerfac(or  0  fi5  wa.s  guaran(eed  a(  25  |x>r  een(. 
The  tigiire  raleulated  from  (he  (o.sts  is  21  ]X'rt'en(.  The  pressure  drop 
on  HwKching  in  this  hwd  was  guaranteed  at  45  per  cent.,  which  ligupp 
wn.s  also  f\illy  obtained.  The  losses  were  measimHl  h(  (he  same 
(ime.  On  nccoun{  of  sjx»cial  fans  used  in  eonnec(ion  with  (he.sr 
testn,  the  looses  due  to  air  (rir(ion  were  com|»ara(ively  large,  and 
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•expressed  in  kiloiPatts  amounted  to  1  per  cent,  of  the  kilovolt- 
ampere  'o/atput  of  tihc  generator,  whereas  for  machines  of  similar 
design  -tend  speed  the  corresponding  figure  would  be  0-75  per  cent,  to 
'0-8per«eent.  The 'short -circuit  copper  losses  were  guaianteed  not  to 
exceefi  1-6  times,  the  calculated  resistance  loss.  As  already  men- 
tionefl,  the  figupse  1-35  was  obtained  instead  of  1-6.  The  no-load 
lo.sses  consisted  for  the  greater  part  of  friction  losses,  the  iron  losses 
ibeing  comparatively  small,  due  to  the  use  of  alloyed  core  plates, 
which  were  adopted  mainly  to  obtain  the  best  possible  efficiency. 
Fig.  7  gives  the  value  of  the  efficiency  at  fnll  voltage  and  different 
'loads  calculated  from  the  above  tests  witho\\t  making  any  allowance 
tfor  reduced  air  friction,  after  exchanging  the  temporary  larger  fans 
for  the  permanent  smaller  ones.  The  calcolated  losses  also  include 
'the  resistance  losses  in  the  field  circuits.  It  will  be  seen  that  on  full- 
Ooad  and  unity  power-factor  the  high  value  of  96-7  per  cent,  was 
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reached.     The  guaranteed  figures,  which  were  all  reached  on  test,  are 
:a6  follows  : — 

96  per  cent,  at  8,600  volts  1,050  amperes,  power-factor  0-7 
.95-5    „         „     9,500     „     1,050         „  „         0-7 

.95-75  „         „     9,500     „     1,150         „  „         0-7 

The  temperature  tests  also  gave  very  satisfactory  results. 

On  continuous  full  load,  power-factor  0-65,  the  temperature  rise 
in  the  hottest  part  of  the  machine  was  specified  not  to  exceed  45°C. 
after  reaching  permanent  conditions,  on  the  assumption  that  the  air 
temperature;  which  is  measured  at  the  inlet  of  the  machine,  does  not 
exceed  25°C.  Under  the  same  circumstances  but  with  a  load  of 
1,150  amperes  at  9,500  volts,  power-factor  0-65,  the  temperature 
rise  did  not  exceed  55°C. 

Special  guarantees  were  given  in  respect  of  {a)  unbalanced  loads, 
and  (6)  maximum  temperature  rise  as  measured  by  means  of  thermo- 
elements inserted  in  the  interior  of  the  machine. 


Fig.  5. — Cast-steel  Spider  for  Revolving  Field. 

For  the  bearings,  the  highest  permissible  temperature  rise,  regard- 
less of  the  temperature  of  the  engine-room,  was  50°C.  with  a  cooling 
water  temperature  of  20°C. 
In  addition  to  the  insulation  tests  previously  mentioned,  the 
j  machines  were  also  run  light  at  a  voltage  50  per  cent,  in  excess  of  the 
normal  for  a  period  of  three  minutes.  A  short-circuit  test  was  also 
carried  out  at  full  speed  and  with  excitation  corresponding  to  the 
maximum  load  of  the  machine.  No  detrimental  effects  were  notice- 
able, and  the  vibrations  of  the  windings  which  usually  accompany 
^tich  tests  were  so  insignificant  that  other  methods  had  to  be  employed 
to  demoastrate  that  a  complete  short-circuit  had  taken  place.  ^ 


After  all  other  tests  were  completed  a  run-away  test  wan  made. 
For  different  reasons  it  was  extended  over  a  longer  jjerir^d  than  the 
30  minutes  stipulated  in  the  contract  with  80  jjer  cent,  overnieed. 
In  reality  the  machine  was  running  for  over  an  hour  with  speeds 
varying  from   150  to   180  per  cent,  of  full  speed,  the  latter  value 


Amps.  Volis. 
12000 


2000    10000 


1 600      8000 


1200  I    6000 


800      4000 


400  I    2000 


1                         1             1            '            1 

-— T-l 

7^   '       ' 

\Jr^ ^ 

1 
i             1 

4 

T 

1 

_| 

"7X! 

1 

\/, 

/ 

1 

1 

// 

I 
1 

1 
1 

// 

1 

! 

// 

/ 

1 
1 

1 

A 

^ 

1 

/ 

i 

/ 

f 

/ 

1       1 

0  ,  0 

0  100  200         300         400         500         600         700         aOO  900 

A  m feres. 
Fig.  6. — No-load  and  Short-circuit  Characteristic's. 

during  the  last  30  minutes  of  the  test.  As  the  rotors  during  this 
test  had  to  be  in  the  same  condition  as  when  erected  on  site,  the  fans 
could  not  be  removed.  In  consequence,  the  power  consumption  even 
with  closed  inlets  was  considerable,  and  at  80  per  cent,  overspeed 
measured  830  kw.  transmitted  to  the  generator  shaft.     Allowing  for 
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Full 
Lead. 


the  motor  and  other  losses  in  connection  with  the  test,  the  total 
energy  required  amounted  to  from  100  kw.  to  1,000  kw.  The  losses 
of  the  machine  are  mainly  due  to  air  friction,  and  in  consequence  a 
considerable  temperature  rise  of  the  air  was  to  be  expected.  A  tem- 
perature rise  of  30°C.  was  actually  measured  where  the  air  escaped 
through  various  openings. j 
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Fig.  8  shows  the  gradual  decrease  in  speed  which  takes  place  when 
the  machine,  running  at  full  speed,  is  left  to  nm  out.  It  will  be  seen 
from  this  curve  that  the  machine  comes  to  a  standstill  after  approxi- 
mately 65  minutes. 
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THE  ESTIMATION  OF  THE  DISPERSION  COEFFICIENT 
OF  THREE-PHASE  INDUCTION  MOTORS  AND  ITS 
APPLICATION  TO  THEIR  DESIGN. 

BY  E.  A.  BIEDERMANN,  B.SC,  A.M.I.E.E. 

{Continued  from  page  278.) 

Sumrruirij. — Part  I.  of  this  Paper  deals  with  a  method  of  calculating 
the  dispersion  coefficient  of  a  three-phase  induction  motor.  It  is  divided 
into  five  sections.  The  first  section  shows  how  the  dispersion  coefficient 
may  conveniently  be  separated  int«  three  components,  termed  the  main, 
peripheral  and  flank  dispersions,  and  how  these  components  may  be 
expressed  in  terms  of  the  coefficients  of  self  and  mutual  induction  of  the 
stator  and  rotor  windings.  Sections  2,  .3  and  4  are  devoted  to  the  cal- 
culation respectively  of  these  three  components  in  terms  of  the  dimen- 
sions of  the  machine,  particular  attention  being  given  to  the  component 
termed  the  main  dispersion.  In  section  5  comparisons  are  made  of  the 
•dispersion  coefficients,  calculated  in  the  manner  described,  with  those 
obtained  experimentally. 

In  Part  II.  the  results  obtained  in  Part  I.  arc  applied  to  the  question 
of  the  design  of  a  motor  from  the  point  of  view  of  obtaining  a  minimum 
dispersion  coefficient.  It  is  shown  that  for  this  purpose  a  small  slot 
pitch  is  as  important  as  a  small  air-gap,  and  a  method  of  design  is  out- 
lined, beginning  with  the  slot  and  resulting  in  fixing  the  diameter  of  the 
machine.  It  is  then  discussed  to  what  extent  the  dispersion  coefficient 
if6  likely  to  be  increased  if  this  diameter  is  departed  from. 


Calculation  of  Peripheral  Dispersion  with  Semi-enclosed  Slots. 
— We  have 

where  Zj  is  that  part  of  (Lj— M)  which  is  due  to  stator  slot 
leakage,  and  l^  that  part  of  (Lr— M)  due  to  rotor  slot  leakage. 
The  axial  length  of  stator  and  rotor  and  the  number  of  poles 
being  factors  of  both  (li+i'i)  and  L  we  shall  only  calculate  these 
quantities  per  unit  axial  length  of  stator  and  rotor  and  per  pair 
of  poles. 

We  have  seen  that  the  effective  permeance  of  the  leakage 
paths  per  slot  is 

The  linkage  per  cm.  axial  length  with  all  the  coils  of  one  phase 
per  pair  of  poles,  occupying  2S/3  slots  is 

Now,  nS  is  the  number  of  conductors  per  pole,  and  this  num- 
ber   as  has  l)een  .shown,  is  to  be  assumed  the  same  for  both 

stator  and  rotor. 

4^  P 


and 


4-r  P„ 


where  i\.  V.^  dtiiote  respectively  the  stator  slot  and  rotor  slot 

permeances.  ,  n     ,    ,     i 

Again,  neglecting  the  jxiriplieral  and  flank  leakages  in  com- 
parison witli  the  main  (lux — 

h,  (per  i)air  of  poles  per  centimetre  axial  length). 
=  Magnet  (.motive  force  per  unit  current  per  phase. 
xPemeance  of  main  circuit    (per  centimetre  axial 

h'ngth). 
X  Turns  per  pair  of  poll's  per  phase. 
X  Linkage  coefficient  /^,. 
4;r»KS      T,      nS     „ 
=  10   3^^2-4^^  3^^" 

216  d   ''^     ' 
Similarly, 


.-.    L= 


Ls-fL,_jl£i.  I 
I     ~432d 


-(/^»+/^')("S)« 


(To^^: 


20      2        2 
Also  (/5s+p'r)=-^+g-i+g-i. 

Taking  a  mean  value  of  J  l/Q^  for  l/S^^  and  l/Sg^  we  have 

20 


{(is+^r)- 


L  .  i  _182 

"81^81"  81  ■ 


Also  Pj/Si  and  P2/S2  are  in  general  nearly  equal  quantities, 
so  that  we  mav  put  (Pi/Si+P2/S2)=2P/S,  where  P  is  the  mean 
of  Pi  and  P.^,  and  S  of  S^  and  S,. 

.-.  o-2=28-8x81x2P(3/182STi.  =26P^/St,. 

Calculation  of  Peripheral  Dispersion  with  Totally-enclosed 
Slots.-  -^o  far  as  the  leakage  from  side  to  side  of  the  slot  is  con- 
cerned, there  is  no  difference  between  a  totally  enclosed  and  a 
semi-enclosed  slot,  and  the  dispersion  due  to  this  part  of  the 
slot  leakage  is  given  by 

Again,  if  e,  v  denote  now  the  thickness  and  width  of  the 
thinnest  portion  of  the  iron  bridge  enclosing  the  slot,  then,  pro- 
vided the  permeability  ji-  were  constant,  the  permeance  for  this 
part  of  the  leakage  would  be  e/z/f  giving  a  dispersion 


■2«Cf>/S"- 


But  the  permeability  varies  greatly  throughout  a  current  cycle, 
in  consequence  of  the  high  degree  of  saturation  which  exists  in 
these  enclosing  iron  bridges.  That  this  is  so  may  easily  be 
shown. 

Variation  of  Permeability. — If  q  denote  the  number  of  ampere 
conductors  per  centimetre  of  stator  periphery  at  normal  full 
load,  then  qjy/v  is  generally  approximately  equal  to  the 
num1>er  of  ampere  conductors  at  short-circuit  on  full  voltage. 
The  number  of  ampere-conductors  per  slot  at  short-circuit  is 
therefore  qwj\/a-.  Take  as  an  example  a  case  most  unfavour- 
able to  high  saturation — i.e.,  assume  q,  w  to  have  very  low 
values,  and  o-  a  high  one,  say  ^=150,  w—\,  o-=0-09.     Then  the 

150 
number  of  ampere  conductors  per  slot=-^  „=500. 

If  we  take  0-2  cm.  for  v.  which  is  a  fairly  high  value  for  so 
small  a  slot  pitch,  then  the  number  of  ampere-turns  per  centi- 
metre (peripheral)  length  of  the  iron  bridge  is  2,500.  This  is 
the  root-mean-square  value,  the  maximum  value  being  more 
than  3,500.  At  such  a  high  intensity  of  magnetisation  the 
iron  is  completely  saturated,  the  flux-density  being  about 
25,000  lines  per  square  centimetre,  and  the  permeability 
about  6.  These  values  are,  of  course,  independent  of  the 
thickness  e  of  the  iron  bridge.  Not  only  is  the  iron  complet.ely 
saturated  when  the  current  reaches  its  ma.ximum  value,  but 
througliout  about  nine-tenths  of  the  cycle  there  exists  a  very 
higli  degree  of  saturation.  The  permeability  varies  from  about 
5.0<.K)  when  the  current  is  nearly  zero  down  to  6  or  less  when 
the  current  reaches  its  maximum  value. 

Vahies  of  Permeability  to  he  used  in  Calculating  Slot  Bridge 
Leakage. — The  question  at  once  presents  itself,  if  we  use  the 

formula  26(       W/Sr,   for  the  dispersion  due  to  thb  part  of  the 

magnetic  leakage,  what  value  is  to  be  given  to  ju 'i 

Suppose  for  the  moment  that  this  source  of  leakage  could  be 
eliminated,  all  other  source.?,  including  that  due  to  the  sides 
of  the  slots,  ivmauiing  unaltered.  Let  V s  denote  the  short- 
circuit  current  which  would  theoretically  be  obtained  under 
the.so  circumstances,  L  the  actual  short-circuit  current. 
Then  ^  .T=I„/L==I',/LxIn./I',. 

I'l  Fi^.  17  the  curve  ABC  represents  the  resultant  stator  flux 
linkage  curve,  which  must  remain  unaltered  under  all  con- 
ditions, if  we  neglect  the  effect  of  the  stator  resistance  and 
a>ssume  the  applied  E.M.F.  wave  does  not  vary.  It  therefore 
ft]iplie8  equally  to  the  hyi>othetical  case  with  short.-circuit 
current  !'>  and  to  the  actual  case  with  short-circuit  current  I,. 
We  .shall  suppo.se  the  applied  E.M.F.  to  have  a  sine-wave  form 
so  that  ABC  is  also  sinusoidal. 

In  the  h}-pothetital  case,  since  there  are  no  iron  parta  in  a 
saturated  condition,  the  curve  ABC  also  represents  the  stator 
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current  curve,  but  in  the  actual  case  the  current  curve  has  a 
slightly  different  form  and  is  of  rather  less  amplitude.  It  is 
represented  in  Fig.  17  by  the  curve  A6C.  Thv  reason  for  the 
reduced  amplitude  is,  of  course,  the  fact  that  with  the  leakage 
paths  across  the  iron  bridges  the  same  current,  in  addition  to 
causing  the  sam.;  resultant  stator  flux  linkage  as  before,  would 
also  cause  a  leakage  flux  across  these  bridges,  and  as  the  total 
flux  linkage  cannot  be  increased  tht  current  must  K  reduced. 
The  reason  for  the  different  shape  of  the  curve  is  that  for  very 
small  values  of  the  current  the  bridge  leakage  flux  is  relatively 
very  large,  owing  to  the  high  permeability  of  the  iron,  and  so 
the  current  at  first  increases  but  slowly  relatively  to  the  sine- 
wave  curren>.  The  curve  A6C  represents  not  only  the  current, 
but  also  the  resultant  stator  flux  linkage  exclusive  of  that  due 
to  the  leakage  across  the  iron  bridges. 

Let  A  denote  the  amplitude  of  the  sine  wave  of  current  I's,  a 
the  reduction  in  this  amplitude  caused  by  the  iron  bridge 
leakage.  We  have  to  determine  the  ratio  of  the  root  mean 
square  values  of  I's,  h — that  is,  of  the  curves  ABC,  A6C. 

No  great  error  will  be  introduced  if  for  the  curve  A6C  we 
substitute  the  curve  abc,  such  that  its  ordinates  are  all  less  than 
those  of  ABC  by  the  amount  a,  because  the  difference  of  the 
ordinates  of  the  curves  ABC,  AbC  is  proportional  to  the  bridge 
leakage  flux,  which,  owing  to  the  high  degree  of  saturation 
existing  during  nine-tenths  or  more  of  the  cycle  varies  but  little 


Fig.  17. — Calculation  of  Slot  Bridge  Leakage  for  Totally- 
enclosed  Slots. 

compared  to  the  variation  of  current.  Whatever  error  is 
caused  by  this  approximation  will  be  such  as  to  cause  our 
estimate  of  L  to  be  a  little  low,  and  therefore  that  of  o-  slightly 
too  high. 

Eoot  mean  square  value  of  curve  abc — • 
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which  is  very  small  compared  with  unity. 


neglecting  (a/A)^ 


r. 


A/\/2 


Is     A/V2   /,_8a 

V  <Tr4 


^=-=(l-8a/7rA)-* 


8a 


Now, 


=(l+4a/?rA) 

neglecting  higher  powers  of  a/A. 

I's      Im      ItoA    ,    ia\ 

Im  ,  4a  I,„    I„     4  a  Im  .      ,  , 

=rs+^  r;=r,+3  a  i^  -PP^-^^^-t^iy- 

^       ^5  max.       ^s  vaax. 


Is  max. 


where  accented  letters  refer  to  the  hypothetical,  and  unaccented 
to  the  actual  case. 

Under  ideal  short-circuit  conditions  the  resultant  stat/^jt 
flux  linkage  is  equal  to  the  sum  of  atator  and  rotor  leakatre  flux 
1  i nkages  =  i,  max. {U  +  lr). 

Similarly,  in  the  hypothetical  case  it  is  equal  to  i/max.(V+//). 
so  that,  as  this  resultant  linkage  must  remain  unaltered, 

i,  max. /^'max.  =  (^/  +  lr')l{l.  +  /,). 

{l  +  lr}—{i:  +  lr')  Jl.—i:)Hl^lr'). 

{l,  +  lr) 


or 


a 
A^ 

A  I. 


aiU+lr)   {i^-i:)  +  (i—'r') 


,     A     L  L 

Maximum  linkage  of  bridge  leakage  fluxes  per  unit  current 
Maximum  linkage  of  main  flux  per  unit  current 


by  exactly  the  same  argument  as  was  used  for  semi-enclosed 
slots  ;  but  P'  now  denotes  the  permeance  of  the  bridge  leakage 
paths  when  the  leakage  flux  is  at  its  maximum  short-circuit 
value— i.e.,  P'=e/^y,  where  /x  is  the  permeability  at  maximum 
flux  density. 

Im   ,  4    a  Im 

••      "^f;+3Al 
_La    4  2oP'(3 
~I's'^3    St.- 


o"„ 


where 


=0-1 +0-3 

Sr,- 
26P(3 
''  St, 
4e« 


Ki> 


26(*P')(5 


STi 


St, 


< 


36 


St,- 


P= 


Sv^3b 


/mw  been 


and  ju  is  the  minimum  value  of  the  permeability 

The  permeability  of  wrought  iron  completely  saturated  may 

be  expi'essed  approximately  as 

16,300  ,  ,    11,500 

ju=l  + =1-1 — T-. 

amp.  turns  per  cm.  qwjvV  o" 

The  value  of  ju  will  usually  be  between  1-5  and  6. 

Effective  Gap  Area. — ll  should  be  noticed  that  t 
retained  in  the  above  formula.  At  first  sight  it  would  appear 
that  it  should  be  replaced  by  T,  since  the  periphery  is  no  bnger 
interrupted  by  slot  openings,  but  with  the  very  thin  iron 
bridges  employed  to  keep  down  the  slot  leakage  they  are  so 
easily  saturated,  even  at  no-load,  that  the  resulting  permeance 
of  the  gap  is  expressed  far  more  nearly  by  r'/d  than  by  r/d. 
where  t,  here  means  the  pole-pitch  redvced  by  the  total  length 
(mean  of  stator  and  rotor)  of  the  thin  portions  of  the  iron  slot 
bridges  per  pole  pitch. 

Reasons  why  Is/I's  is  not  Equal  to  Im/I'm.— For  the  same 
reason  the  difference  between  I,,,  and  I',,,  is  relatively  negligible, 
whe-e  I'm  reiers  to  the  hypothetical  case  discussed  above  (i.e., 
no  slot  bridge  leakage). 

It  may  be  objected  that  if  the  difference  between  !»,  and 
I'm  is  relatively  negligible  so  also  should  be  the  difference 
between  L  and'l's :  but  it  must  be  remembered  that  whereas 
at  no  load  the  magnetomotive  forces  acting  both  across  the 
slot  bridge  and  across  the  air-gap  are  due  to  the  same  mag- 
netising current,  at  short-circuit  the  slot  bridge  is  exposed  to 
the  full  magnetomotive  force  due  to  the  stator  (or  rotor) 
short-circuit  current,  while  the  air-gap  is  only  acted  on  by  that 
due  to  the  difference  of  stator  and  rotor  currents— or  about 
half  the  magnetising  current.     In  consequence  the  slot  bridge 
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magnetomotive  force  is,  at  short-circuit,  much  larger  than  the 
resultant  air-gap  magnetomotive  force. 

Leakage  with  Totally-enclosed  Slots  not  necessarily  Greater 
than  with  Semi-enclosed  Slots. — While  the  thickness  e  of  the 
overhanging  tooth  edge  of  a  semi-enclosed  slot  is  generally  of 
the  order  0-1  cm.,  the  thickness  of  the  iron  bridge  of  a  totally- 
enclosed  slot  can  easily  bf  made,  and  is  made,  considerably  less 
than  this.  There  should,  therefore,  be  no  difficulty  in  designing 
a  totally-enclosed  slot  with  as  little  leakage  as  one  with  a  slit 
in  it  of  normal  dimensions. 

{To  he  continued.) 


SOME  CONSIDERATIONS  ON  THE  MARCONI  fflGH- 
POWER  TRANSMITTING  PLANT.* 

BY  N.  .SKKITZKY. 

The  process  by  which  the  excitation  of  oscillations  in  a  wireless 
antenna  is  effected  is  generally  well  understood.  As  to  the  system, 
invented  in  1902,  consisting  of  a  fecbly-danii)ed  closed  oscillation 
circuit,  containing  a  long  stationary  spark-gap,  and  coupled  to  the 
aerial,  the  principal  peculiarities  of  its  working  are  explained  in  the 
theory  of  coupled  oscillation  circuits,  given  by  l^jerkness,  Drude, 
Wien  and  others.  With  the  introduction  into  wireless  practice  of 
the  method  of  excitation  of  oscillations  by  shock  there  have  arisen 
new  problems  for  the  wireless  investigator.  These  problems  have 
been  studied  by  Wien,  Riegger,  Robman,  Skritzky  and  others,  and 
are  actually  fairly  well  explained.  As  an  essential  advantage  of  the 
method  of  excitation  by  shock  is  pointed  out  its  higlj  efficiency,  due 
to  the  tight  coupling  permissible  by  special  peculiarities  of  the  dis- 
charger, quenching  the  spark  being  generated  after  few  beats,  thus 
avoiding  the  two  frequencies  in  the  aerial.  It  should  be  mentioned 
that  as  a  rule  in  a  jjlant  excited  by  shock  the  closed  circuit  has  a  high 
damping — about  0-3  to  0-4. 

The  greater  number  of  actual  wireless  plants  are  evidently  based 
upon  the  principle  of  excitation  by  shock.  But  there  remains  one 
class  of  stations,  not  marked  by  the  number  of  its  representatives, 
but  exceedingly  important  by  the  range  and  power  of  them— 
namely,  the  Marconi  high-power  stations.  As  to  the  processes  in  its 
transmitting  plant  there  is  not  yet  any  clear  evidence  ;  at  least  not 
in  available  technical  literature. 

In  regard  to  the  Marconi  high-power  transmitter  it  is  known  that 
the  coupling  of  the  closed  circuit  and  the  aerial  is  rather  loose  ; 
according  to  the  communication  of  .Mr.  Marconi,  the  damping  of  the 
closed  circuit  is  as  low  as  0015— OO.'JO  for  a  half  period  ;  still,  on 
account  of  the  size  of  the  aerial  its  damping  cannot  be  low  ;  jirobably 
it  is  not  le.ss  than  0-1,  and  thus  the  damping  of  the  secondary  system 
is  greater  than  that  of  tlio  primary.  All  the  stated  facts  do  not  agree 
with  the  conditions  nece.s.sary  for  excitation  by  shock.  There  ari.ses, 
therefore,  the  ])rincipal  question :  Should  not  the  Marconi  high-power 
transmitting  plant  be  considered  as  two  coupled  common  oscillation 
circuits,  where  the  ]»rohibition  of  two  waves  is  av(»idcd  by  suitably 
diminishing  the  coupling,  and  how  should  we  explain  in  this  caae  the 
efficiency,  whicli  is  stated  not  to  be  very  low  ? 

The  essential  (jualities  of  tijc  .Marconi  high-jKiwer  rotary-  discharger 
may  be  considered  to  be  (1)  low  resistance  of  the  spark  gap,  causing 
feeble  damping,  (2)  an  abrupt  breaking  off  of  the  sjtark  long  before 
the  amplitude  of  oscillations  has  readied  zero.  The  last-mentioned 
quality  is  not  to  be  ascribed  to  mechanical  sejiarating  of  the  stationary 
electrode  and  the  stud  on  the  i-evolving  <lisr.  but  rather  to  their 
electric  and  thermal  iJrojKTties.  and  to  the  state  of  th«"  surrounding 
Tnedium.  As  can  be  seen  from  photographs  showing  the  oscillatory 
discharge,  the  premature  breaking  off  occurs  also  with  sjiarks 
between  stationary  electrodes.  The  photographs,  taken  i>y  Hoshan- 
sky  with  the  Braiin  cathode  ray  tube,  show  that  this  effect  is  very 
marked  when  the  discharging  surfaces  are  of  magnesiiim.  On  the 
other  hand,  as  shown  by  Wien.  the  spark  between  magnesium  elec- 
trodes causes  feeble  damjung. 

The  two  i)ri?\ci|)al  qualities  of  the  ]VIarconi  high-power  n-volving 
discharger  can  thus  bt>  iinitaU-d  by  a  magnesium  spark-gap:  there- 
fore, it  is  not  inevitably  neces.sary  to  investigate  a  rotary  gap.  the 
conditions  of  w  >  k  of  which  in  a  laboratorj-.  it  may  be  uientiontMi. 
can  in  no  way  attain  suflicient  identity  with  thow  of  actual  practice 
(especially  with  regard  to  the  current). 

The  experiments  hen^  described  deal  with  two  couple«l  circuit.s.  the 
jaimary  containing  a  magnesium  spark-gap.  and  having  le.-w  <Iamp- 

*  Abstract  of  a  Paper  in  the  "  Proceedings  "  of  the  Electroterhnica! 

Institute.  JVtn.^rad.  Vol.  XII..  1915. 

t  l/<itinc(.n  H.i.lit.tcli-mMpby.  delivered  at  the  Royal  Institution,  1911. 


ing  than  the  secondary.  As  the  experimental  investigations  of  twa 
coupled  oscillation  circuits  were  carried  out  in  order  to  verify 
theoretical  predictions  by  Fischer,  Wien,  Kaiser.  Bierlein,  Skritzky 
and  others,  they  deal  especially  with  the  case  of  tight  coupling.  The 
foilowiijg  results  may  be  interesting  also  from  the  theoretical  point  of 
view :  — 

After  a  .series  of  preliminarj-  tests  the  principal  experiments  were 
carried  out  with  a  gap  consisting  of  two  magnesium  rods  (6  =  5-6  cm.), 
the  opposite  ends  ot  which  were  turned  to  a  sphere.  The  primarj'- 
circuit  was  formed  of  a  plate  conden-ser  (plates  33  cm.  x  45  cm. 
immersed  in  paraffin  oil),  the  capacity  measured  at  high  frequency 
being  4,540  cm.,  and  of  a  flat  spiral,  containing  11  turns  of  copper 
wire  d='3  mm.,  fixed  by  silk  cords  in  a  wooden  frame.  All  connections 
were  soldered.  The  wave-length  was  718  m.  Damping,  as  measured 
by  the  resonance  method  with  a  measuring  circuit  as  described 
below,  was  5,  =  0-043  ;  the  constancy  of  this  value,  except  a  slight 
decrease  of  about  2  per  cent,  at  the  end  of  the  experiments,  evi- 
dently due  to  slight  increase  of  the  length  of  the  spark-gap,  was 
proved  by  repeated  measurements.  The  secondary-  circuit  contained 
three  Leyden  jars,  connected  in  series,  having  the  resulting  capacity 
at  high  frequency  of  2,890  cm.  ;  further  a  flat  spiral,  similar  to  that 
in  the  primary'  circuit  (10  turns),  an  inductance  for  accurate  tuning 
(some  turas  of  soft  copper  wire,  wound  on  a  glass  cylinder),  and  a 
single  loop  for  coupling  with,  the  measuring  circuit.  Damping, 
measured  by  the  Bjerknes's  resonance  method,  the  circuit  being 
excitcl  by  shock,  was  S2=0048.  In  order  to  increase  it,  when 
needed,  there  were  provided  three  pieces  of  rnanganin  wire,  arranged 
parallel  to  the  connecting  copper  wires.  By  means  of  mercury  con- 
tacts a  certain  length  of  the  copper  -wire  could  be  replaced  by  an 
equal  length  of  this  manganin  wire.  In  this  way  the  secondary 
damping  could  attain  the  values  82=0-089,  ^2=0-123  and_8,=  0-167  ; 
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Fio.  1. — Variation'  of  Secondary  Current  with  Coi'plino. 

the  wave-length  was  not  affected  by  it  in  any  observable  degree.  The 
two  circuits  were  tuned  with  all  possible  accuracy.  They  were 
inductively  coupled  by  means  of  the  two  flat  .spirals,  fixed  in  parallel 
wooden  frames.  The  degree  of  coupling  was  varied  by  cbaneing  the 
distance  between  them  ;  its  value  was  determined  by  the  formula 
K-    M  \  LiLj. 

The  measuring  circuit  consisted  of  a  Diinitz  wave-meter,  fitted 
with  a  .Siemens  thermoelement  (resistance  11  ohms)  and  galvano- 
meter (.sen.sibility  250  <  IO-"A).  The  damping  of  the  measuring 
circuit,  as  determined  by  the  method  of  introducing  known  additional 
resistance,  was  ()(t20. 

For  charging  the  conden.ser  of  the  primary  circuit  there  was  pro- 
vided an  indejx'ndent  battery  of  accunuilators  (1 10- volt,  capacity 
320  atujH'rehours)  in  a.^^sociation  with  an  A.E.ti.  turbine  internipter 
and  Boas  transformer.  The  s|XH'd  of  the  interrupter  was  main- 
tained strictly  constant.  Every  resonance  between  the  number  of 
inlerrujilions  and  the  ]»rojx^r  jM-riod  of  tlie  .secondary  of  the  trans- 
fornuT  with  tin*  condenser  to  be  charged  was  avoided  in  order  to 
secure  liettor  constancy  of  the  discharge  frequency. 

As  a  preliminary  characteristic  of  the  oscillation  prorcvs  the  cur- 
rent flowing  in  the  secondary  circuit  was  measured  at  various  degree.* 
of  coupling.  The  values  obtained  with  an  Hartmann  &  Braun 
hot-wire  ammeter  are  plotted  in  Fig.  1.  The  cutac-s  show  rapid 
increa,'»e  of  curniit  uji  to  K  005.  Further  increa.se  of  the  coupling 
does  not  affect  the  H.M.S.  value  measured  by  the  thermal  instrument 
verA-  much,  r.iusijig  only  slight  increase,  or  even  decrease,  according 
to  the  damping  of  the  .seccmdarv  circuit.  Reix>ated  surges  and 
falling  of  the  socondarv  current  when  increasing  the  coupling,  which, 
aceonling  to  Riegger.  Rohman  and  Skritzky.  always  arise  when  there 
is  excitation  by  shcH'k,  could  not  be  observed. 
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As  predicted  by  the  theory  of  coupled  circuits,  when  the  degree  of 
•couphng  is  less  than  lii—Sz/^n  (5i  and  fig  being  the  decrement  of  the 
primary  and  secondary  respectively),  there  are  oscillations  of  a  single 

frequency  ;     when    K  >  —  — ^,    there    are    two    frequencies.     The 

2n- 
■coupling  when  the  two  frequencies  can  just  be  observed  are  shown  in 
the  following  table  : — 

Table  I. 


^2 

0078 

0089 

0-123 

0-167 

K  observed 

0015 

0019 

0-022 

0-026 

K  calculated  

0-005      1 

0-009 

0-015 

0-022 

In  the  curves  in  Fig.  1  the  parts  corresponding  to  the  two  fre- 
quencies are  marked  dotted.  A  more  evident  proof  that  there  is  no 
•excitation  by  shock  is  given  in  Fig.  2,  representing  the  current  in  a 
very  loose  coupled  tertiary  system  (wave-meter)  as  a  function  of  the 
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Fig.  2. — Variation  of  Tertiary  Current  with  Coupling. 

■degree  of  coupling  between  the  primary  and  secondary  circuits.  The 
tertiary  is,  of  course,  tuned  to  the  secondary. 

Although  the  investigation  of  the  damping  of  the  oscillations 
a,rising  in  the  secondary  presented  some  serious  difficulties,  it  was 
carried  out  with  all  possible  care,  and  the  results  obtained  can  be 
regarded  as  fairly  reliable.  They  are  shown  in  the  following  table, 
and  in  the  curves  of  Fig.  3. 

Table  II. 

X  =  718  m.,  5i=0-043,  ^  =  8-1  (spark-frequency). 


K. 

0 

2- 

0-048 

0-089 

0123 

0-167 

0-004 

0-031 

0-036 

0-040 

0-042 

0-006 

0-032 

0-038 

0-042 

0-045 

0-008 

0-034 

0-042 

0045 

0-049 

0-010 

0-036 

0-047 

0-051 

0-054 

0-012 

0-042 

0-053 

0057 

0-060 

0-014 

0-049 

0-060 

0064 

0-066 

0-016 

0-062 

0-067 

0-070 

0-073 

0-018 

0-069 

0-075 

0-078 

0-080 

0-020 

2  frequencies 

Two  frequencies 

0-085 

0-088 

0-022 

Two  frequencies 

0096 

0-024 

... 

... 

... 

Two  freouencies 

The  striking  fact  may  be  pointed  out  that  the  damping  of  the 
oscillations  arising  in  the  secondary  circuit  is  less  than  the  proper 
•daraping  of  each  of  the  coupled  circuits,  when  measured  separately  ; 
for  instance,  at  K= 0-004  and  the  proper  dampmg  of  the  secondary 
being  ^2=0-167,  the  damping  observed  in  the  secondary  is  S=0-042  ; 
when  82=0-123,  at  the  same  coupling,  S  =  0-040;  when  S2=0-089, 
S= 0-036;  when  83= 0-048,  S= 0-031.  In  the  last  case  the  difference 
b  tween  the  observed  damping  S  =  0-031  and  the  damping  of  the 
primary  circuit  81=  0-043  attains  40  per  cent 


According  to  theoretical  predictions,  with  very  loose  coupling,  the 
last  value  was  to  be  expected,  namely  8  =  0-043,  a«  it  ia  the  proper 
damping  of  the  less  damped  coupled  circuit.  There  arwes  therefore 
the  question  how  to  explain  the  observed  dLscrepancy.  The  author 
ascribes  it  to  the  prematurate  extinction  of  thf  npark.  Indeed,  as 
shown  by  Macku,  the  values  of  the  dampjing,  obtained  by  the 
resonance  method  with  a  feebly  damped  measuring  circuit,  do  not 
correspond  to  the  real  damping,  but  are  increa.sed,  the  ar  f 

the  increa.se  being  proportional  to  the  ampHtude  of  the  o-  i 

when  the  spark  breaks  off,  expressed  in  per  cent,  of  the  initial 
amplitude  ;  the  correct  value  can  be  obtained  when  the  damping 
of  the  measuring  circuit  is  equal  to  that  to  be  measured.  In  view  of 
this  statement  there  was  introduced  in  the  measuring  circuit  a  non- 
inductive  resistance  R=l-05lQ.  The  additional  damping  thus 
obtained  was  0-025,  and  the  total  damping  of  the  measuring  circuit, 
S,„= 0-020 +  0-025= 6-045.  Repeated  determinations  gave  for  the 
sum  of  the  damping  to  be  measured  and  the  daraping  of  the  measur- 
ing circuit  the  mean  value  0-077 ;  thas  the  damping  of  the  primary 
circuit  is  0-077— 0045= 0-0.32.  We  can  draw,  therefore,  the  con- 
clusion, that  the  damping  of  the  primary  circuit  containing  the  spark, 
as  determined  by  the  ordinary  method  with  a  feebly  damped  wave- 
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meter,  is  but  an  appar  nt  value,  increased  on  account  of  the  pre- 
mature extinction  of  the  spark.  In  the  experiments  here  described, 
the  spark  has  broken  off,  as  calculated  according  to  the  formula 
given  by  Macku,  when  the  amplitude  decreased  to  9  per  cent,  of  its 
initial  value. 

The  further  increase  of  the  observed  damping  with  the  increase  of 
the  coupling  can  be  explained  in  a  fairly 'plausible  manner  by  the 
formulae  given  by  M.  Wien  ;  according  to  these  formulaj  the  damping 
of  the  less  damped  circuit  is  increased,  and  that  of  the  more  damped 
decreased,  the  actual  values  being 

U2 — Si  "     8..  —  §1 

The  values  obtained  experimentally  and  calculated  from  the  above 
formulae  are  shown  in  Table  III. 

Table  III, 


21^2 

Si  =  Si+.-    .    andS' 


\  =  718m.. 

5,  =0043 

.     v=%\. 

K. 

r         '-^^ 

0-089. 

53= 

0-123. 

5,=0I67. 

Observed. 

Calculated  Observed  Calculated  Observed  Calculated 

0-004 

0-031 

0-038 

0-tUO 

0-037 

0-IU2 

0036 

0-006 

0038 

0-041 

0-042 

0  039 

0-045 

0-03S 

0-008 

0-042 

0-046 

004.1 

0042 

0049 

0-040 

0010 

0-047 

0-052 

0051 

0046 

0-0.34 

0-042 

0-012 

0053 

0-059 

0057 

0-050 

0060 

0-045 

0014 

0-060 

0-068 

0064 

0-056 

0066 

0-049 

0016 

0-067 

0079 

0-070 

0063 

0-073 

0054 

0-018 

0075 

0-0S9 

007S 

0  070 

0080 

0059 

0-020 

0-OS.) 

0-078 

OOSS 

0-064 

0-022 

■  • 

... 

... 

0-096 

0071 

Turning  now  to  the  problem  of  excitation  of  a  wireless  plant,  we 
can  draw  the  conclusion,  that  in  regard  to  the  damping  of  the  emittea 
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waves,  the  method  of  a  feebly  coupled  primary  circuit  can  give  better 
results  than  the  method  of  excitation  by  shock.  With  the  latter  we 
obtain  the  proper  damping  of  the  secondary  system  (aerial),  while 
with  the  former  we  can  reduce  it.  The  experiments  cited  above 
have  shown  that  when  the  proper  damping  of  the  secondarj-  was 
S2=0089,  d2=0-]23,  82=0167,  the  damping  of  oscillations, 
obtained  with  the  degree  of  coupling  just  before  its  critical  value 
when  there  arise  two  frecjuencies,  was  respectively  8  =  0078, 
8=0091,  8  =  0112  ;  thus  the  decrease  is  13  per  cent.,  26  per  cent, 
and  33  per  cent,  respectively.  As  to  the  current  in  the  secondary 
circuit,  it  had  reached  at  this  coupling  almost  its  maximum  value. 

There  remains  the  question  of  the  efficiency.  With  regard  to 
the  method  of  excitation  of  oscillations  by  shock,  the  efficiency  is 
claimed  to  be  high  ;  that  means  about  60  per  cent.  The  efficiency 
of  the  transfer  of  energy  to  the  secondary  circuit  in  the  conditions  of 
the  experiments  described  is  shown  in  Table  IV.  The  energ}^  in  the 
primary  circuit  was  calculated  from  the  formula  W=^vC,Vo'  2 
(Vo — the  initial  pressure,  was  determined  from  the  curves  of  Heid- 
weJler,  j/=^ .spark  frequency);  the  energy  in  the  secondarj'  circuit 
was  calculated  from  the  formula  W2=RF^eff.>  where 

R=  150  .  8  .  A  (metres)/C2(cm.) 

Table  17. 

5i=0-031,X=718m.,Ci  =  4,540cm.,  Cj= 2,890 cm.,  Vo= 17-7 x  10^  Vohs. 

y  =  8-\  per  sec. 

Damping    of        ^      j        5^  ^        |        j  ^^ 

the  secondary  >      damping     ^^^^     Amperes.    Watts.  |        "" 

circuit.  observed.  '  ' 


In  view  of  the  exjMjriments  described  with  two  coupled  circuits, 
the  primary  being  less  dami)ed  than  the  secondary,  and  according  to 
the  little  that  is  known  of  the  Marconi  high-power  transmitters,  the 
author  draws  the  following  conclusions. 

1.  The  Marconi  high  power  transmitting  plant  may  be  considered 
as  based  on  the  same  principle  as  the  transmitters  with  long  and 
stationary  spark,  employed  Ijy  Braun,  Marconi  and  others. 

2.  The  most  advantageous  coupling  of  the  closed  circuit  and 
aerial  in  the  above  named  stations  is  comprised  within  the  limits 
K=  1  per  cent,  to  25  per  cent. ;    there  is  no  excitation  by  shock. 

3.  The  dami)ing  of  the  oscillations  in  the  secondary  system  (aerial) 
can  be  considerably  less  than  that  of  the  two  coupled  circuits,  when 
measured  separately.  This  diminution  of  dam])ing  is  apjmrent,  and 
it  can  be  explained  by  the  peculiarities  of  the  primary  circuit 
(premature  oxfinction  of  the  spark). 

4.  The  relation  between  the  observed  damping  in  the  .secondarj- 
and  the  damping  of  the  primary  circuit  is  in  fair  accordance  with  the 
theory  of  feebly  coupled  circuits. 

r».  The  ediciency  of  the  transfer  of  energy  to  the  secondary  circuit 
can  attain  as  high  values  as  in  the  plants,  excited  by  shock,  that  is 
5.')  per  (;ent.  — G")  per  cent. 

In  addition,  attention  nuiy  be  drawn  to  the  following  considera- 
tion. Suppose  we  have  a  wireless  plant  working  with  a  revolving 
discharger,  but  liaving  the  damping  of  the  primary  circuit  about  0-2. 
Of  course,  «  hen  worked  with  Iookc  coupling  the  increase  of  the  pri- 
mary damjiing  is  harmful,  but  as  it  is  now  larger  than  the  socondary 
damjiing,  there  can  be  chosen  a  diiTerent  iiiainier  of  M.trking.  The 
coupling  can  be  made  closer  in  onlcr  to  jiroduce  beat.'*,  which  can  b*- 
broken  off  in  one  of  the  minima  of  the  current  amplitude  in  the  pri- 
mary circuit  ;  in  other  words,  there  can  be  obtained  excitation 
som  what  similar  to  that  by  shock.  Nevertheless,  the  principal 
advantages  of  this  method  of  excitation  of  OHoiiiatinns  cannot  be 
ascribed  to  it.  Indeed,  as  shown  by  exjx  riinenfal  investigations  on 
two  coupled  circuits,  the  primary  containing  a  de-ionising  spark-gap 
and  being  more  (him|>ed  than  the  secondary,  (he  spark  (loe.**  break  off 
after  a  certain  number  of  beats,  aufl  the  proper  oscilLitions  of  the 
secondary  circuit  are  always  produced  ;  on  tlie  other  han<l.  the  oscil 
lating  process  begins  always  with  l>eats.  and.  therefore,  f  )r  n  certain 
time  tjjcre  arc  always  two  frequencies.  Now,  the  moment  wlien  the 
l)cats  stop  and  the  pro])cr  oscillations  of  the  secondary  l>egm  is  deter- 
mined by  the  damping  of  the  ])rimarv  cin'uit.  due  to  the  resistance  of 
its  spark-gap.  'I'lie  higher  this  is  (he  sooner  the  l>ea(s  are  stopped, 
and  thus  the  higlier  is  the  efficiency  of  the  plant  and  the  jiun-r  (he 
enii(ted  wave.  Kverv  decrease  of  the  n>sistance  of  the  spark  in- 
cr.ascs  inevitably  the  first  \m\t\  of  (he  process,  allowing  (he  l>ea(« 
longer  (o  i)ersis(  ;  (he  total  losses  in  the  primary  circuit  ore  (hus 
mcrea.sed  and  (he  (wo  frequencies  lx*conie  more  pronounce*!. 


In  practice  there  is  a  further  inconvenience  of  low  resistance 
(low  de-ionlsing  effect)  of  the  spark-gap — namely,  the  limits 
of  dissonance  between  the  primary  and  secondarj^  circuits,  in 
which  excitation  by  shock  can  occur  are  reduced.  As  the  wave- 
length of  the  aerial  is  afEected  bj*  the  meteorological  changes  in  the 
air,  in  large  plants,  where  the  adjusting  of  the  wave-length  of  the 
aerial  is  not  a  simple  matter,  this  consideration  must  also  be  taken 
into  account. 

Turning  to  the  shock  excited  wireless  plants  now  in  use  we  meet 
with  primary  damping  comprised  within  the  limits  0-3  (Telefunken 
system)  to  0-4  (Marconi  system  and  the  S3'stem  of  the  Russian  Com- 
pany). With  such  a  damping  high  efficiency  of  the  plant  is  assured, 
and  practically  a  single  emitted  wave  allowing  sharp  tuning  of  the 
receiving  plant.  It  can  happen,  however,  that  there  arise  diflSculties 
in  maintaining  the  resistance  of  the  spark  at  the  mentioned  high 
figure  ;  with  the  high-power  plants,  for  instance,  in  view  of  the  heavy 
current  this  seems  to  be  the  case.  Then  it  .seems  unwise  to  attempt 
in  spite  of  this  to  increase  the  primarj-  damping,  satisfying  oneself 
with  some  middle  value.  It  may  be  preferable  to  avoid  the  excita- 
tion by  shock  altogether  to  reduce  the  primarj-  damping  as  much  as 
jxjssible,  and  to  work  with  loose  coupling.  According  to  the  experi- 
ments described  above,  in  this  way  there  can  be  attained  very  satis- 
factory results.  In  every  case,  for  medium  values  of  primary  damp- 
ing, that  means  about  0-2,  there  cannot  be  found  any  justification. 
The  plant  cannot  be  .satisfactory'  whether  the  coupling  is  tight  and 
the  aerial  is  excited  by  shock,  or  whether  it  is  loose  and  the  aerial  is 
excited  by  continual  induction. 


GAS-FILLED  TUNGSTEN  LAMPS.* 

BY  DR.  M.  PIRANI  AND  DR.  A.  R.  MEYER. 

is itrogen -filled  lamps  were  originally  called  "'  half-watt  "  lamps,, 
owing  to  the  fact  that  the  first  to  be  put  on  the  market  gave  a  light 
of  600  c.p.,  and  more,  and  the  arc-lamp  method  was  used  for  deter- 
muiing  the  output  of  light.  This  was  done  by  ascertaining  the 
candle-power  over  the  lower  hemisphere,  and  the  figures  that  were 
obtained  by  this  method  justified  the  rating  as  half-watt  lamps. 
Further  developments  produced  lamps  of  lower  candle-power  which 
could  be  u.sed  on  high  pressures  :  theoretical  investigations  had, 
however,  shown  that  there  was  likeh'  to  be  a  larger  loss  owing  to  the 
convection  currents,  and  this  proved  to  be  the  case.  The  newer 
types  had,  therefore,  a  higher  consumption  per  candle-power,  and  the 
old  designation  was,  therefore,  no  longer  free  from  objection.  The 
name  of  "  half-watt  "  lamps  has  thus  to  some  extent  had  to  be 
abandoned,  lest  the  consumer  should  have  reason  to  tliink  he  was 
being  mi.sled  ;  in  place  of  this,  there  grew  up  many  trade  names, 
guch  as  "  Azo,"  "  Xitra,"  and  "  Wotan  "  lamps. 

A  good  many  points  of  constructive  interest  have  now  been 
set  (led.  The  diameter  of  the  spiral  into  which  the  filament  is  wound 
h»is  had  to  be  made  small,  owing  to  the  fact  that  the  wire  becomes 
soft  and  wi(h  a  large  diameter  of  spiral,  the  greater  sag  might  cause 
(rouble.  Also  in  (aking  (he  filament  through  the  hooks  a  short, 
straight  or  bent  length  is  introduced  at  this  point  in  place  of  the 
sj)iral,  in  onler  to  avoid  an  excess  of  heat,  .and  a  loss  by  conduction 
thnnigh  the  ho<ik.  With  large  lam»>s.  a  plate  of  mica  is  largely  used 
to  close  the  neck  from  the  bulb.  It  serves  the  double  j^urjwse  of 
catching  some  of  (he  vola(ilised  (ungs(en  and  of  .shielding  (he  point 
a(  which  the  lea<ling-in  wiri's  pa.ss  through  (he  gla.ss  fmm  (he  ac(ion 
of  (h«-  hot  gases.  Nitrogen  is  u.sed  as  the  gas  in  the  larger  sizes,  and 
argon  in  the  smaller.  A  verA-  small  diameter  of  spiral  had  to  be  used 
in  the  smaller  sizes  of  lanij).  and  it  was  found  necessiiry  to  have  a  gas 
with  low  thermal  conductivity.  Therefore,  argon  was  used  in  pre- 
ference to  introgen.  liut  it  was  found  to  Ix"  desirable  to  add  a  small 
admixfiiH'  of  nitrogen,  since  argon  had  no  great  power  of  re-sisting 
electric  discharge,  and  lamjis  filled  with  argon  were  found  to  be 
liable  to  short-circuits.  This  arrangement  proved  \ery  con- 
venient, since  commercial  argon  contains  a  considerable  amount  of 
nitrogen. 

The  gas  pressure,  when  (he  lamp  is  cold,  is  al>ou(  one-half  or  two- 
(hirds  of  an  atmosphere.  Kven  when  hot.  there  is  no  great  excess  of 
pressure.  an<l.  therefore,  no  fear  of  an  explosion.  The  temix^ratures 
of  (he  bulbs  arc.  of  course,  higher  (ban  wi(h  vacuum  lamj)S  :  in  the 
largest  sizes,  the  (emiiera(ure  ough(  no(  (o  exceo<l  1. ">(>('.  (o  200"C.  at 
(he  hot(en(  s\y^^x.  The  au(hors  give  curves  showing  (he  physical 
proix-rties  of  the  lamps,  such  as  the  relation  l>e(ween  (he  wa(ts  per 
candle-jwwer  (or  the  jjercenta^  of  the  full  candle-jxiwer)  and  the 

•  Ah^trart  of  an  article  in  the  "  Elrktrotochnische  Zeitschrift,"  Xo8.  3» 
and  39.  191.V 
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voltage,  taking  a  lamp  which  runs  at  0-6  watt  per  Hefner  candle- 
power  ;  also  showing  the  relation  between  current,  resistance  and 
voltage.  These  curves  show  that  the  resistance  of  the  lamp,  when 
cold,  is  one-fifteenth  of  that  when  hot.  Thus,  at  the  moment  of 
switching  on,  there  will  be  a  momentary  current  15  times  as  great  as 
the  final  current.  An  oscillographic  record  shows  how  quickly  .this 
momentary  current  falls  off.  It  appears  that  with  a  1,000  c.p.  lamp 
the  current  has  twice  its  normal  value  at  the  end  of  0-05  second,  and 
reaches  the  ormal  value  in  0-3  second.  With  a  2,000  c.p.  lamp, 
these  figures  are  0-09  and  0-4  respectively.  These  figures  are  very 
similar  in  order  of  magnitude  to  those  obtained  with  the  usual 
vacuum  lamp,  in  which  the  resistance,  when  hot,  is  about  12  or  13 
times  as  great  as  it  is  when  cold. 

The  filament  must  be  wound  in  the  form  of  a  spiral,  and  is  some- 
times arranged  in  the  shape  of  a  ring,  and  sometimes  in  a  zig-zag. 
The  ds'tribution  of  the  light  is  rather  different  in  the  two  cases. 
The  authors  give  curves  showing  the  spherical  distribution  of  the 
light  from  a  "  zig-zag  "  lamp,  taking  1,000  watts  ;  the  mounting  and 
the  globe  make  certain  differences,  and  the  curves  show  the  light- 
distribution  with  variations  of  these  conditions — e.g.,  with  clear  and 
opal  globes.  Another  set  of  curves  shows  the  distribution  of  light 
with  the  "  ring  "  shape.  The  method  of  mounting,  and  the  use  of 
reflectors  are  matters  which  affect  the  distribution  of  light  very 
much  ;  it  is  therefore  not  easy  to  generalise.  The  specific  efficiency 
is  also  another  point  about  which  there  are  differences,  depending  on 
the  thickness  of  the  filament,  for  instance  ;  neither,  of  course,  is  the 
thickness  of  the  filament  an  independent  variable.  It  is  not  quite 
free  from  question  what  the  plan  should  be  on  which  the  specific 
efficiency  should  be  measured,  or,  rather,  it  is  open  to  doubt  as  to  the 
rating  to  be  adopted.  In  the  first  instance  these  lamps  used  to  be 
rated  on  the  lower-hemispherical  candle-power,  seeing  that  they 
competed  only  with  small  arc  lamps,  which  had  always  been  rated  in 
this  way.  This  was  in  itself  an  abandonment  of  the  mean-hori- 
zontal candle-power  method  of  the  carbon-filament  lamp.  But 
when  gas-filled  lamps  of  smaller  size  were  made,  which  competed 
with  the  old  type  of  tungsten  lamp,  as  used  for  internal  illumination, 
it  was  a  question  what  should  be  done,  more  especially  seeing  that 
with  the  "  ring  "  system  of  spiral  the  maximum  illumination  was  in 
an  axial  direction,  whereas  with  the  "  zig-zag  "  type  it  was  in  a 
horizontal  direction.  Another  suggestion  was  to  determine  the 
spherical  candle-power,  and  at  the  same  time  to  state  the  direction 
in  which  there  was  the  maximum  illumination.  Further,  there  is  the 
very  important  fact  that  the  efficiency  depends  on  the  size  of  the 
lamp,  taken  in  conjunction  with  the  pressure  on  which  it  bums. 
The  authors  give  some  interesting  curves,  showing  how  the  effi- 
ciencies for  the  gas-filled  lamps  compare  with  those  for  flame-arcs  and 
for  ordinary  tungsten  lamps,  taking  into  account  the  variations  in 
the  size  of  the  lamp.  There  are  two  sets  of  these  curves,  one  for  110 
volts,  and  the  other  for  220  volts.  Naturally  the  curve  for  ordinary 
tungsten  lamps  is  practically  a  straight  line,  seeing  that  its  efficiency 
does  not  depend  on  the  candle-power,  but  is  uniform  ;  the  line  is, 
therefore,  parallel  to  one  of  the  axes  of  co-ordinates.  Similarly  with 
flame-arcs  ;  the  line,  though  straight,  falls  slightly,  which  means 
that  the  efficiency  increases  slightly  with  a  larger  size.  With  gas- 
fiUed  lamps,  the  curve  starts  with  a  decided  bend,  both  at  110  and 
220  volts,  and  then  becomes  nearly  straight.  The  bent  portion  or 
knee  corresponds  to  the  lamps  of  low  candle-power,  for  which  the 
efficiency  is  very  different  from  that  of  those  of  higher  candle-power. 
The  curves  indeed  show  that  with  the  high  candle-powers,  the  term 
'■  half-watt  "  lamps  is  justified  ;  they  take  about  half  the  current 
required  for  the  vacuum  type,  and  even  with  the  smaller  candle- 
powers  there  is  a  saving  of  30  or  40  per  cent.  The  gas-filled  lamps, 
too,  are  smaller  in  diameter  and  length  of  globe  than  those  of  the  old 
vacuum  type,  and  this  is  appreciated  by  the  consumer.  A  table  is 
given  showing  the  sizes  of  one  particular  make,  which  is  said  to  be 
very  similar  to  others.  Thus,  for  a  lamp  giving  100  c.p.  (on  an  un- 
stated voltage),  the  diameter  and  length  of  bulb  of  a  gas-filled  lamp 
are  75  mm.  and  150  mm.  ;  for  the  vacuum  type,  these  figures  would 
be  100  and  160.  For  a  gas-filled  lamp  of  1,000  c.p.,  the  diameter  and 
length  are  150  and  300  ;  for  the  vacuum  type,  240  and  350.  These 
figures  are  typical  of  others  included  in  the  table.  The  life  of  large 
gas-filled  lamps  varies  from  800  to  1,000  hours.  For  lamps  of  lower 
candle-powers,  the  life  is  supposed  to  be  from  600  to  800  hours  ;  but 
they  have  not  yet  been  largely  used,  and  it  is  impossible  to  do  more 
than  state  the  results  of  tests,  which  are  as  yet  unconfirmed  by  con- 
sumers. Another  matter  is  the  falling-off  in  light  with  age,  and 
curves  deal  with  this  point.  It  may  be  said  generally  that  the  results 
are  very  similar  to  those  with  the  vacuum  type.  The  curves  show 
the  falling-off  of  candle-power  for  a  1,000-watt  lamp,  burning  on 
220  volts  ;  for  a  200-watt  lamp,  burning  on  220  volts  ;  and  for  a 
60-watt  lamp,  burning  on  110  volts.  There  is  naturally  a  slight 
difference  in  the  three  cases. 


The  lamps  are  also  made  in  special  types,  suitable  for  projection 
purposes  or  for  lighting  motor  cars.     It  was  originally  thought  that  a 
low  pressure,  such  as  14  volts,  might  be  desirable  for  such  purpoHCS  ; 
it  was  proposed  to  make  small  separate  transformers  for  u.h*;  with 
them,  or  to  join  them  up  in  series  on  direct  current ;   but  thewi  plan^ 
are  now  no  longer  urged.     The  temperatures  of  the  filament  are 
several  hundred  degrees  higher  than  for  the  vacuum  type,  but  thev 
have  not  been  exactly  determined  except  in  the  larger  .sizes.     From 
this  it  appears  that  for  lamps,  taking  0-55  watt  per  spherical  candle- 
power,  which  is  a  usual  rate  of  consumption,  the  temj:)erature  of  the 
filament  is  about  2,500°C.     This  is  about  4.50'C.  higher  than  with  the 
normal  vacuum  lamp,  and  90^C.   more  than  in  a  vacuum  lamp^ 
loaded  to  the  same  extent.   The  filament  gives  about  8  Hefner  candle- 
power  per  .square  millimetre  of  radiating  surface,  which  is  about  five 
times  the  value  of  that  found  with  the  old  tungsten  lamp.     The  con- 
centration of  light  is  also  greater.     If  the  light  Ls  projected  in  the 
direction  of  the  maximuhi  illumination,  and  the  quotient  is  forme^i 
showing  the  ratio  of  the  light  to  the  surface  on  which  it  falls,  we  get  a 
figure  varying  from  20  c.p.  to  400  c.p.  per  square  centimetre,  as  com- 
pared with  from  2  c.p.  to  12  c.p.  per  square  centimetre  for  a  normal 
tungsten  lamp.     This  causes  a  certain  glare,  if  the  proper  precautions 
and  arrangements  are  not  adopted.     W^ith  half-watt  lamps  for  pro- 
jection purposes,  an  illumination  of  more  than  600  c.p.  per  square 
centimetre  can  be  obtained.     The  light  is  naturally  noticeably  whiter 
than  that  of  ordinary  incandescent  lamps,  and  it  constitutes  a  much 
nearer  approach  to  the  colour  of  daylight.     Siemens  make  a  so-called 
Verico  lamp,  which  is  provided  with  a  globe  of  such  a  character  that 
the  light  differs  so  slightly  from  the  appearance  of  davlight  that  for 
most  purposes  no  difference  may  bs  said  to  exist.     The  Paper  con- 
cludes with  a  table,  showing  the  efficiencies  of  the  different  kinds  of 
electric   lamp.     The   first   column   gives   the  watts   per   horizontal 
candle-power,  and  the  second  the  watts  per  spherical  candle-power, 
and  the  last  gives  the  lumens  per  watt.     This  gives  an  idea  of  the 
value  of  the  improvements  that  have  been  gradually  introduced 
since  the  days  when  the  carbon  filament  was  displaced  by  the  Xemst 
lamp,  which  was  in  its  turn  sucseeded  by  the  osmium,  tantalum  and 
tungsten  filaments. 


"STATUS"  OF  THE  ENGINEER. 


In  his  presidential  address  before  the  American  Electrochemical 
Society,  Mr.  F.  A.  Lidbury  made  the  following  comments  on  the 
status  of  the  engineer  : — 

"  Perhaps  as  good  an  illustration  as  any  of  the  direction  in  which 
our  duties  and  our  interests  lie  can  be  found  by  considering  our  rela- 
tions to  current  tendencies  in  government.  The  extension  of  legisla- 
tive and  bureaucratic  activities  which  the  last  few  years  have  seen 
has  been  too  widely  regarded  by  intelligent  persons  as  a  manifestation 
which  would  play  itself  out,  on  the  principle  that  "  if  the  fool  would 
persist  in  his  folly,  he  would  become  wise.'  Xot  only  has  this  opti- 
mistic expectation  not  borne  fruit,  but  reliance  on  it  has  to  a  large 
extent  prevented  the  offer  of  information  and  guidance  from  those  in 
a  position  to  give  it.  There  are  signs  that  men  of  business  are 
realising  their  mistake  in  the  matter,  and  it  is  time  that  the  luan  of 
science  and  the  engineer  also  realised  theirs.  What  cannot  be 
averted  can  at  least  be  guided  into  intelligent  channels. 

"  The  engineer— take  the  word  in  its  widest  sense— has  been  worry- 
ing about  these  matters  for  a  long  time  ;  and  occasionally  he  comes 
to  the  conclusion  that  what  is  needed  is  representation  of  himself  in 
legislative  bodies.  He  had  better  remember  that  legislation  is  real  y 
lawvers'  business .  If  the  scientific  and  engine-  "ing  professions  would 
worry  less  about  their  '  status  '  and  pay  more  attention  to  making 
their  opinions  heard  and  their  recommendations  respected,  they 
would  cease  to  be  bothered  about  the  undue  proportion  of  lawyers  m 
legislative  bodies.  For,  on  the  whole,  these  lawyer-legislators  are 
not  so  scornful  of  information  and  advice  as  we  are  inclined  to  be- 
lieve. Thev  try  to  get  both  whenever  they  can.  and.  when  the  pmo- 
tical  business  man.  the  technical  man.  the  engineer  held  «l«o*'/'^p 
went  to  the  universitv  professor  and,  when  he  was  not  available,  to 
the  charlatan  and  the  agitator.  They  have  shown  their  i>ower  of 
discrimination  bv  preferring  the  professor  :  they  '"^tiuctively  telt 
that  he  knew  more.  If  his  guidance  has  led  them  into  cliffioulties  it 
is  because  his  truths  are  too  often  coloured  by  hn  theoretical  idio- 
syncrasies, and  not  founded  on  a  pragmatic  basis.  I  ntil  «e  nave 
given  the  legislator  all  the  assistance  in  our  power,  we  are  obviously 
not  in  anv  position  to  accuse  him  of  spurning  it.  Nor  does  it  par- 
ticularlv  matter  if  he  does  ;  for  the  power  of  an  mtelligent  minontj 
however  small,  is  tremendous,  and  there  is  no  man  more  sensitive  to 
well-informed  criticism  of  sufficient  publicity  than  your  legislator, 
unless  it  be  vour  bureaucrat." 
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THE  MAGNETIC  PROPERTIES  OF  THE  IRON- 
SILICON  GROUP. 

The  influence  of  research  on  the  development  of  industry 
is  well  shown  in  the  metallurgy  of  iron.  Many  of  the  alloys, 
built  up  by  the  metallurgist,  have  had  a  profound  effect  in 
engineering.  The  iron  alloys  used  for  the  construction  of 
the  magnetic  circuits  of  electrical  machiner}'  and  apparatus 
are  typical  examples.  Machinery  users  look  at  the  matter 
from  the  point  of  view  of  the  business  man.  The  latter 
argues  that  if  the  efficiency  of  a  5,000  kw\  transformer  can 
be  improved  by  O'O  per  cent,  by  decreasing  the  all-year 
loss,  the  saving  will  be  25  kw.,  which,  at  0'5d.  per  kilowatt- 
hour,  means  a  cash  saving  of  £45G  per  year,  and  simple 
arithmetic  enables  him  to  determine  the  capital  expenditure 
wiiich  may,  profitably,  be  incurred.  Although  many  pro- 
blems are  interesting  for  their  own  sake,  not  the  least 
interesting  are  those  which  bear  the  simple  arithmetic  test 
of  the  business  man. 

At  one  time  it  was  customary  for  electrical  engineers  to 
use  Swedish  charcoal-iron,  but  exjwrience  showed  that  this 
expensive  material  was  little,  if  any,  better  as  regards  cor'- 
loss  than  tho  connnon  grades  of  sheet  steel.  Probably  the 
first  .serious  attempt  to  investigate  in  a  s}"stematic  manner 
the  pliysical  pro|>erties  of  an  extensive  series  of  alloys  of 
iron  was  that  made  about  1900  bv  Sir  R.  A.  H.xdfikld  and 
Prof.  W.  F.  Bahuett.  In  this  research  110  sj>ecimens  were 
available.  Of  these,  5*.>  were  alloys  of  iron  containing 
varying  proportions  of  one  other  element  ;  44  were  iron 
alloys  containing  two  other  elements  in  varying  proportions  ; 
and  the  remaining  seven  specimens  contained  three  or  more 
elonuMits  alloyed  with  the  iron.  The  authors  dealt  with 
the  electric  conductivity  and  magnetic  properties  of  the 
allovs,  and  desrril>ed  a  series  of  practically  non-magnetic 
alloys  of  iron.  Furthermore,  the  lesults  were  given  of  teat« 
on  alloys  containing  nearly  3  per  cent,  of  non-magnetic 
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elements,  which  were,  within  certain  wide  limits  of  induc- 
tion, of  higher  permeability  than  the  purest  commercial 
iron  obtainable,  all  being  in  the  same  physical  state  as 
regards  annealing. 

Some  years  later  the  magnetic  properties  in  intense  fields 
of  the  same  specimens  were  investigated  by  Sir  R.  A. 
Hadfield  and  Prof.  B.  Hopkinson.  Certain  of  these 
alloys  showed  great  mechanical  strength  and  excellent 
magnetic  properties,  and  at  the  same  time  were  of  high 
specific  resistance.  The  outcome  of  the  research  was 
the  discovery  of  an  iron  alloy  which  showed  a  loss  of 
about  0-82  watts  per  pound  for  a  maximum  induction 
of  10,000  lines  per.  sq\iare  centimetre  at  a  frequency  of 
50  cycles  per  second.  Up  to  this  time  the  best  iron  obtain- 
able commercially,  when  tested  under  similar  conditions, 
gave  a  loss  of  1-45  watts  per  pound,  and  common  iron 
a  loss  of  2-10  watts  per  pound.  According  to  Mr.  Mordey, 
the  discovery  yielded  in  a  few  years  an  economical  result 
represented  by  the  yearly  saving  of  many  thousands  of 
tons  of  coal. 

It  is  now  generally  known  that  silicon  enters  into  the 
composition  of  the  low-loss  iron  alloys.  The  iron-silicon 
group  has  engaged  the  attention  of  many  metallurgists  and 
physicists,  and  the  most  recent  work  on  the  subject  is  that 
presented  by  Mr.  Trygve  D.  Yensen  in  a  Paper  read 
before  the  American  Institute  of  Electrical  Engineers.  For 
some  years  Mr.  Yensen  has  been  experimenting  with  elec- 
trolytically-deposited  iron  melted  in  a  vacuum  furnace,  and 
the  material  so  prepared  is  said  to  approach  very  nearly  to 
chemically  pure  iron.  From  the  abstract  of  Mr.  Yensen's 
Paper,  given  elsewhere,  it  will  be  seen  that  alloys  showing 
properties  of  a  remarkable  character  are  described.  Data 
in  regard  to  the  iron-silicon  group  are  given  in  considerable 
detail,  and  two  silicon  alloys  have  been  produced  that  have 
very  valuable  characteristics.  One  of  these,  low  in  silicon, 
is  not  very  strong,  but  extremely  ductile  ;  it  has  a  high 
permeability,  low  hysteresis  loss  and  low  specific  resistance. 
The  other,  high  in  silicon,  has  great  mechanical  strength 
and  is  moderately  tough,  a  high  permeability,  low  hysteresis 
loss  and  very  high  specific  resistance. 

Not  the  least  important  section  of  the  Paper  is  that 
devoted  to  the  description  of  two  non-f  orgeable  alloys  in  the 
iron-silicon  group.  Up  to  the  present  it  has  been  thought 
that  the  limit  of  forgeability  is  reached  with  about  7  per 
cent,  of  silicon.  The  two  alloys  in  question,  containing 
2-55  and  2-57  per  cent,  of  silicon,  fell  into  a  mass  of  crystals 
that  apparently  had  no  adhesive  strength.  That  this 
occurrence  was  not  accidental  is  shown  by  the  fact  that  the 
alloys  were  made  at  different  times  and  were  subjected  to 
forging  on  different  days,  in  company  with  other  alloys 
that  forged  perfectly.  As  no  other  investigator  has 
observed  this,  it  would  appear  either  that  the  region  of 
non-f  orgeability  is  restricted  to  a  very  narrow  range,  or  that 
the  small  amount  of  impurities  present  in  the  alloys  used 
by  other  investigators  may  have  altered  the  physical  pro- 
perties sufficiently  to  make  them  forgeable,  whereas  their 
absence  might  have  made  them  non-forgeable. 

The  question  as  to  whether  advantage  can  be  taken  of 
the  new  alloys  in  the  construction  of  electrical  machinery 
depends  upon  cost  of  production.  Given  a  reasonable 
demand  it  is  not  unlikely  that  the  materials  will  be  pro- 
duced on  a  commercial  scale.  Experience  shows  that 
[mechanical  treatment  has  an  important  effect  on  the 
^physical  properties  of  iron  alloys.  The  specimens  tested 
were  made  by  forging  the  cast  ingots  into  rods,  and  no  data 
were  given  of  the  magnetic  properties  of  the  alloys  in  sheet 
form,  but  we  understand  that  further  work  on  the  subject 
!s  in  progress.     From  the  discussion  on  the  Paper  it  appears 


that  the  specimens  of  highest  permeabilitv  depart  most 
widely  from  an  application  of  the  Steixmet/  law.  This 
indicates  either  some  error  or  else  the  po.sse8sion  of  remark- 
able properties  in  the  material  examined.  Further  tests 
will  clear  up  the  point,  and  in  the  meantime  it  is  interesting 
to  note  that  a  sample  tested  at  Schenectady  also  j/ave 
extremely  high  values  for  the  permeability. 


THE  Calculation  of  the  effective  resistance 

OF  EARTH  PLATES,  &c. 

BY   PROF.    G.    W.    O.    HOWE,    D.SC. 

Summary. — The  author  refers  to  a  Paper  read  recently  bv  Prof.  E.  W. 
Marchant  before  the  British  Association,  in  which  it  is  suggested  that  thf- 
resistance  of  earth  plates  should  be  expressed  in  terms  of  an  equivi!-  ■  • 
length.     In  the  present  Paper  it  is  pointed  out  that  this  equivalent  .  i: 
be  calculated  without  resorting  to  measurements  of  specific  resistance. 


A  Paper  was  recently  read  by  Prof.  E.  \V.  Marchant  *  before 
the  Engineering  Section  of  the  British  Association  at  Manches- 
ter, entitled  "  A  Note  on  Earth  Resistance,"  in  which  it  wa.s 
suggested  that  the  effectiyencss  of  any  arrangement  of  earthinji 
plates  or  wires  should  be  expressed  by  the  "  equivalent  lenoth  " 
of  the  "  earth."  This  length  was  defined  as  th3  length  of  a 
column  of  the  earthy  material  which,  with  a  cross-section  equal 
to  the  surface  of  the  earth-plate,  would  have  a  resistance  equal 
to  that  of  the  actual  arrangement.  The  method  described  in 
the  Paper  for  determining  this  equivalent  length  was  as  fol- 
lows :  The  actual  resistance  of  thi  arrangement  was  measured 
by  means  of  two  other  '"  earths  "  in  the  neighbourhood,  the 
specific  resistance  of  the  earthy  material  was  determined  by 
excavating  and  measuring  the  resistance  of  a  sample  of  the 
excavated  material,  and  from  the  known  surface  of  the  buried 
conductors,  th3  "  equivalent  length  "  was  calculated  by  means 
of  the  usual  formula — 

R=pZ/A. 

The  object  of  this  communication  is  to  point  out  that  this 
equivalent  length,  which  is  a  very  useful  conception,  depends 
merely  on  the  geometrical  arrangement  of  i\xi  conductors  with 
regard  to  the  surface  of  the  earth,  and  can  be  calculated 
directly  to  a  sufficient  degree  of  accuracy  without  any  experi- 
ments involving  such  an  unsatisfactory  procedure  as  the  deter- 
mination of  the  specific  resistance  of  excavated  and  recom- 
pressed  soil. 

The  writer  would  suggest  that  the  whole  procedure  be  re- 
versed, and  the  specific  resistance  of  the  soil  in  situ  be  deter- 
mined from  the  calculated  "  eduivalent  length." 

When  a  conductor  is  buried  m  the  earth,  the  current  which 
enters  or  leaves  the  earth  follows  stream  lines  identical  with  the 
electrostatic  lines  of  force  which  would  be  present  were  the  earth 
replaced  by  air  or  any  other  dielectric.  Hence  the  calculation 
of  the  ratio  of  the  total  current  to  the  P.D.  is  strictly  analogous 
to  that  of  the  ratio  of  the  total  electrical  displacement  or  quan- 
tity to  the  P.D.,  or,  in  other  words,  having  calculated  the  capa- 
city in  one  case,  the  result  can  be  applied  to  the  resistance  in 
the  other  case. 

The  exact  relationship  can  best  be  seen  from  a  consideration 
of  two  parallel  plates.  The  capacity  of  a  plate  condenser  with 
air  as  the  dielectric  is  given  by  the  formula, 

C=A/47rZ, 
where  the  distance  I  between  the  plates  is  assumed  to  bo  very 
small  compared  with  the  dimensions  of  the  plates.     If  im- 
mersed in  a  semi-conducting  medium  of  specific  resistance  p  the 
resistance  between  the  plates  is  given  by  the  formula 

R-pZ/A. 

Hence,  R^P/'-I.tC, 

and  the  "  equivalent  length  "  l=kj\jiQ. 

It  can  easily  be  shown  that  th?  same  relationship  must  hold, 

whatever  the  shape  and  distribution  of  the  conductors. 

*  The  Electkician,  Vol.  LXXV..  p.  8S2,  Sept   17,  1915. 
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It  is  obvious  that  th^  considerations  which  would  guide  us  in 
arranging  the  wires,  &c.,  so  as  to  obtain  the  greatest  capacity 
are  the  same  as  would  lead  to  thL  smallest  earth  resistance. 

A  method  has  recently  been  devised  by  the  writer  by  which 
the  capacity  of  any  arrangement  of  conductors  can  b?  approxi- 
mately calculated.*  With  any  simple  arrangement  of  wires, 
such  as  a  T  or  umbrella  type  of  antenna,  a  high  degree  of  accu- 
racy is  easily  attainable,  and  even  with  complex  combinations 
of  plates  and  wires  of  various  shapes  and  sizes  an  accuracy 
■quite  sufficient  for  all  practical  purposes  can  be  obtained  with  a 
little  trouble. 

Before  proceeding  to  apply  the  method  to  the  actual  cases 
described  by  Prof.  Marchant,  it  might  be  mentioned  that  the 
reverse  process  has  been  employed  iDy  Kennelly  and  Whiting, 
who  determined  the  capacity  of  a  vertical  wire  near  the  earth 
by  immersing  a  small  model  of  copper  wire  in  a  vessel  of  con- 
ducting liquid  and  measuring  the  resistance.! 

The  effect  of  the  proximity  of  the  earth's  surface  on  the  dis- 
tribution of  the  stream  lines  of  current  flow,  and  thus  on  the 
effective  resistance,  can  be  represent'f.'d  exactly  by  the  method 
of  images.  If  an  exact  replica  of  the  buried  conductors  were 
])laced  at  the  same  di.stance  above  the  earth's  surface  as  the 
actual  conductors  are  below  it,  and  charged  to  the  same  poten- 
tial with  electricity  of  the  same  sign,  then,  if  the  whole  were 
embedded  in  the  same  uniform  earth v  material,  no  current 


of  the  pipes  is  given  as  4  in.,  and  the  dimensions  are  approxi- 
mately those  shoAvn  in  the  figure.  By  adding  the  image  above 
the  surface,  as  shown  dotted,  we  get  14  parallel  conductors, 
each  1-6  ft.  long,  the  capacity  of  which  can  be  calculated  by 
means  of  the  formulae  and  curves  given  in  the  Papers  referred 
to  (loc.  cit.). 

For  each  rod  we  have  Z/V=19-2,  for  two  adjacent  rods 
lld=i-8,  for  any  two  rods  8  in.  apart  Z/(i=2-4,  and  so  on. 

It  is  assumed  that  all  the  rods  are  uniformly  charged  with 
1  unit  per  centimetre  of  length,  and  the  average  potential  of 
anv  rod  due  to  its  own  charge  and  to  the  charges  on  all  the 
other  rods  is  then  found  by  means  of  the  formulae, 


Yau=2(  sinh-i]  + 
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due  to  a  parallel  rod  at  distance  d,  and 
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due  to  its  own  charge. 

In  this  way  the  potential  of  rod  a  is  found  to  be  20-09,  that  of 
rod  b  23-06,  and  that  of  rod  c  25-46,  while  the  average  potential 
0^  all  the  rods  is  about  23  units. 

It  is  assumed  that  if  the  total  charge,  while  remaining  un- 
changed in  quantity,  be  allowed  to  take  up  its  natural  distri- 
bution on  each  rod  and  between  the  various  rods,  the  uniform 
potential  which  the  whole  will  assume  will  be  approximately 
equal  to  this  calculated  average  potential.  In  the  present  case, 
where  the  calculated  potentials  differ  but  little  from  one  another 
the  error  due  to  this  assumption  is  very  small  indeed. 
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would  cro.ss  the  boundary  which  formerly  marked  the  earths 
surface.  The  distribution  below  the  earth's  surfacx^  would  be 
unaltered  and  the  effective  ri'sistance  would  be  exactly  halved. 
The  problem  is  grealty  simplified  by  adding  this  image  of  the 
conductors  and  assuming  that  the  whole  is  embedded  in  a 
uniform  nirdiuni. 

The  Hunplc.st  fonn  of  "  earth  "  froui  a  mathematical  point  of 
view  is  a  conducting  hemi.sphere  embedded  with  its  plane  sur- 
fac(^  level  with  the  groujid.  Adding  its  image,  we  have  a* 
.sphere,  the  capacity  of  which  is  ccjual  to  its  radius. 

Hence,  R=p/47rC=--p/4rrr  for  the  whole  8phtr<\  and 
R=p/2;rr  for  the  hemisphcn« ;  for  the  equivalent  length  we  have 

/=A/4:7rC-4,-rrV47rr=r, 

which  can.  of  course,  be  calculated  directly,  as  .stat^od  by  Prof. 
Marchant. 

It  is  assumed  in  this  and  in  the  further  examples  that  the 
earthy  material  surrounding  the  conductor  is  uniform  and  has  a 
(u>n.stant  specific  resistance,  p.  If  the  condnct.<»r  is  (Mubeddcd 
in  .some  luatcrial,  such  as  coke,  with  a  .sp,'cific  resistance 
between  that  of  the  conductor  and  of  the  soil,  the  prol)lem  is 
much  more  c(>m])licated,  but  can  still  Ix'  calculated  ajiproxi- 
matcly.  if  the  data  are  known. 

Of  the  two  earthing  arrangements  dcscrilwd  by  Prof.  Marchant 
the  first  cimsi-sts  of  14  iron  pi^H's  2  in  diameter  driven  into  the 
earth  to  a  dc))th  of  about  0-8  ft.,  giving;  a  total  .surfarv  of 
5-8  sq.  ft.     The  arrangcnuMit  is  .shown  in  Fig.  1.     The  spacing 

*  Srr  TiiK  Ei.KCTRiciAN.  Vol.  LXXTII.,  p.  82» ;  also  Vol.  LXXV..  p. 

870,  Sopt.  17.  1015. 

t  ••  KU'otriciU  World."  Now  York,  IWrt.  p.  1240. 


.■^'■ 


^ 


i' 


=7      /    ■ 

4-S' 


:7_> 


40' 


Fig  2. 


The  total  charge  on  the  lower  half  of  the  rods  is  0-8  X  30-5  x  14 
units,  and 

C=(0-8x30-5xl4)H- 23=14-86  cm. 
Hence,  R=p/4:tC=p/186-5, 

A/i=186-5cm.  and  /=A/186-5=28-9  cm., 

that  is,  the  "  equivalent  bngth  "  is  28-9  cm.,  or  0-95  ft.  From 
his  nv'a.surements  Prof.  Marchant  derives  an  equivalent  length 
of  0-63  ft.,  which  is  too  low  a  value  to  be  explained  by  any 
error  in  the  approximate  dimensions  and  spacing  of  the  pipes. 
The  source  of  the  error  is  almost  certainly  to  be  found  in  the 
specific  resistance  which  is  given  as  375  oluns  j)er  foot-cube  for 
an  excavated  sample  pressed  into  a  box  and  containing  10  per 
cent,  moisture.  From  the  calculated  value  of  the  "  equivalent 
length  "  the  specific  ^^''istance  of  the  soil  in  situ  was  250  ohms 
per  foot  cube.  This  could  easily  have  been  determined  experi- 
mentally by  measuring  the  resistance  between  two  adjacent 
pipes. 

The  resistance  of  any  arrangement  of  earth  wires  can  be 
determined  without  the  use  of  any  other  "  earth,"  by  splitting 
the  wirt^s  into  two  sections  and  measuring  the  resistance 
between  them  ;  from  the  calculated  "equivalent  length"  of 
this  .split  arrangement  the  specific  resi.stance  of  the  soil  can 
l>e  calculated  ami  used  to  determine  the  resistance  of  the  two 
sections  in  parallel.  By  employing  the  method  devised  by  the 
writer  for  calculating  the  "  equivalent  lengths  ""  of  the  two 
arrangements,  the  resistance  .an  lie  deternuned  verv  easilv  to 
within  I  or  2  per  cent. 

The  other  arrangement  described  by  Prof.  .Marchant  con- 
sists of  a  copper  plate  buried  vertically,  and  two  antenn» 
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running  from  it,  as  shown  in  Fig.  2.  The  plate  is  4  ft.  6  in. 
wide  and  1  ft.  6  in.  high,  and  its  lower  edge  is  6  ft.  deep.  The 
strips  are  1  in.  wide  and  each  40  ft.  long.  In  this  case  the 
assumption  of  a  uniform  density  of  charge  on  strips  and  plates 
would  be  very  far  removed  from  the  actual  distribution  and 
would  cause  the  potential  of  the  plate  to  be  about  three  times 
that  of  the  strips.  In  such  a  case  it  is  necessary  to  assume 
different  surface  densities  for  the  plate  and  strips — e.g., 
1  unit  per  square  centimetre  on  the  plate  and  q  units  per 
square  centimetre  on  the  strips,  where  q  is  such  that  the  aver- 
age potential  of  the  strips  is  equal  to  that  of  the  plate.  This 
sub-division  can  be  carried  still  further  if  great  accuracy  is 
required. 

The  calculation  of  the  average  potential  in  the  present  case 
can  be  summarised  as  follows  : — • 

Average  potential  of  the  plate — 

Due  to   its  own  charge    7 =435 

„     „    „     „     image  =39 

„     „   the  charge  on  the  strips  =41g 

„     „     „  image  of  the  strips  =22q 

Total  =474-f63? 

Average  potential  of  a  strip — 

Due  to  its  own  charge    =76-2g 

„       the  other  strip  =2315' 

„  „  image  of  the  strips  =  24-2g' 

„  „  charge  on  the  plate =41 

„  „  image  of  the  plate =18 

Total  =59  +  123-5^ 

Since  the  plate  and  strips  must  have  the  same  potential 

474+632=^59+123-5j 
and  ?=6-86. 

That  is  to  say,  the  surface  density  of  the  charge  (or  of  the  cur- 
rent) is  nearly  seven  times  as  great  on  the  strips  as  on  the  plate. 
The  charge  on  the  plate  =(4-5xl-5)  x30-5x30-5x2, 

=12,550  units. 
The  charge  on  the  strips=80x  30-5  X  54x6-86, 

=90,300  units, 
assuming  the  strip  to  have  a  periphery  of  5-4  cm. 

Hence  the  total  charge  is  102,850  units,  and  the  average 
potential  474+63j=474+432-5=906-5. 
For  the  capacity  we  have 

Q     102,850 

inG      47rx  113-5      1,425. 

For  the  "  equivalent  length  "  we  have 

A/Z=l,425  ;  Z=A/1,425=25,750/1,425=18-1  cm.=0-59  ft. 

Prof.  Marchant's  measurements  gave  0-51  ft.  for  this  arrange- 
ment. The  sudden  change  where  the  strips  meet  the  plate 
will  cause  the  above  method  of  calculation  to  give  a  larger 
error  than  one  would  get  with  a  more  uniform  arrangement  of 
conductors.  The  true  capacity  would  be  greater  than  the 
calculated,  and  a  further  increase  would  be  caused  by  the 
leading-out  conductor  which  we  have  neglected,  although  it 
could  easily  be  allowed  for  if  its  dimensions  were  known.  This 
increase  in  capacity  is  equivalent  to  a  decrease  in  resistance, 
and,  to  some  extent,  in  the  equivalent  length,  so  that  the  calcu- 
lated value  would  probably  agree  very  well  with  the  measured 
value  in  this  case,  if  the  data  were  all  accurately  known  and  the 
calculation  carried  out  in  greater  detail  than  has  been  here 
attempted.  It  appears  therefore  that  the  excavated  sample  of 
soil  was  tested  under  conditions  similar  to  those  obtaining 
around  the  buried  conductors. 

The  calculation  of  the  capacity  has  not  been  given  in  detail, 
since  it  merely  involves  an  extended  application  of  the  formulae 
and  curves  given  in  the  writer's  original  Paper  read  before  the 
British  Association  at  Sydney  (loc.  cit.).  The  only  items  which 
are  likely  to  give  trouble  are  the  first  in  each  set.  It  can  be 
shown  that  the  capacity  of  a  rectangular  strip  with  a  width  of 
about  17  times  its  thickness,  is  about  0-9  of  that  of  a  round 
conductor  of  the   same   periphery.     A  rectangular  plate   is 


merely  a  large  number  of  parallel  strips,  and  the  average 
potential  along  any  strip  can  be  found  bv  integrating  the 
expression  already  given,  viz  : — 


V=<sinh-.^+/V-TO. 


where  d  is  the  distance  between  any  two  strip.s.  The  writer 
hopes  to  go  into  the  application  of  his  methods  to  the  deter- 
mmation  of  the  capacity  of  plates  and  .strips  in  greater  detail 
on  another  occasion. 

A  word  of  warning  should,  perhaps,  be  given  with  regard  to 
the  difference  which  may  exist  between  the  resistances  of  any 
arrangement  of  earth-wires  to  continuous  or  slowly  alter- 
nating current,  and  to  currents  of  radio-frequencies,  owing  to 
the  action  of  the  E.M.F.s  induced  in  the  earth  in  the  latter  case, 
in  confining  the  current  to  the  upper  layers.  The  problem  Ls 
very  complicated  owing  to  the  great  variation  of  current  in 
the  immediate  neighbourhood  of  the  aerial  where  the  ground 
forms  the  lower  plate  of  a  huge  air  condenser.  A  large  pro- 
portion of  the  current  entering  the  earth  connection  does  not 
flow  through  the  earth  to  a  great  distance,  but  charges  up 
the  surface  in  the  immediate  neighbourhood  of  the  aerial. 


CORRESPONDENCE. 

SOME  PROBLEMS  OF  ELECTROMAGNETIC 
INDUCTION. 

TO   THE    EDITORS  OF  THE  ELECTRICIAN. 

Sirs  :  Mr.  Wilson's  letter  in  your  current  issue  falls  naturally 
into  three  parts.  In  the  first  he  says  that  the  question  as  to 
whether  a  magnetic  field  does  or  does  not  rotate  with  the 
solenoid  or  magnet  producing  it  can  easily  be  settled  experi- 
mentally. I  wonder,  then,  what  is  Mr.  Wilson's  estimate  of  the 
intelligence  of  the  many  scientists  who  have  tried  in  vain  to 
devise  some  experimentum  crucis  to  settle  this  vexed  question. 
He  suggests  some  variation  of  Poincare's  arrangement,  but  I 
have  considered  every  modification  which  I  can  think  of 
without  discovering  any  which,  whatever  the  result,  could  not 
be  explained  equally  w^ell  on  either  hypothesis.  When  the  bar 
magnet  is  rotated  and  the  ring  stationary,  an  electric  force  is 
induced  in  the  latter ;  if  the  field  rotates  with  the  magnet, 
whatever  that  may  mean,  it  cuts  the  ring  and  induces  the 
electric  force  ;  if  the  field  does  not  rotate,  the  electric  force  is 
induced  in  the  magnet,  causing  charges  to  collect  upon  it  (Fig. 
6,  page  170).  On  the  first  supposition  the  charges  on  the  ring 
will  induce  charges  on  the  magnet,  while  on  the  second  suppo- 
sition the  charges  on  the  magnet  induce  charges  on  the  ring. 
The  result  is  the  same  in  either  case.  The  same  misunder- 
standing underlies  Mr.  MaccalFs  suggestion  that  if  the  field 
rotates  with  the  magnet,  the  latter  will  not  become  charged  : 
it  will  do  so,  owing  to  the  electric  forces  induced  in  the  sur- 
rounding medium. 

The  second  part  of  Mr.  Wilson's  letter  deals  with  the  im- 
probability of  an  electric  force  being  induced  in  the  earth  due 
to  its  rotation  in  its  own  field.  If  it  is  not,  then  it  is  induced 
in  the  medium  surrounding  the  earth  and  all  Mr.  Wilson's 
journeys  backwards  and  forwards  between  Land's  End  and 
John  o'  Groats  with  insulated  charges,  would,  so  far  as  I  can 
see,  do  nothing  to  decide  which  of  the  two  is  the  correct 
hj-pothesis.  He  has  obviously  failed  entirely  to  appreciate 
that  the  results— including  the  12.000  volts  between  Land's 
End  and  John  o'  Groats — are  identical  in  both  cases,  however 
"  incredible  "  and  "  easily  "  disproved  they  may  appear  to  him. 

Mr.  Wilson's  assumption  that  a  perfect  insulator  has  zero 
specific  inductive  capacity,  and  consequently  allows  no  elec- 
trical displacement,  is  hardly  the  sort  of  thing  one  expects  to 
find  in  the  correspondence  columns  of  The  Electrician-,  and 
one  must  not  be  surprised  at  any  conclusion  arrived  at  by 
assuming  the  earth  to  consist  of  this  wonderful  material. 

Mr.  Wilson's  third  objection  is  based  on  Rowland's  experi- 
ment, in  which  he  showed  that  a  charged  annular  ring  rotated 
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at  a  high  speed  produced  a  magnetic  field.  Mr.  Wilson  ascribes 
the  magnetic  field  to  the  rotation  of  the  electric  field,  and  says 
that  it  is  "  at  right  angles  to  the  motion  and  to  the  electrical 
force."  It  would  be  rather  difficult  to  explain  the  magnetic 
field  at  the  centre  of  the  ring  on  this  basis  ;  what  is  the  direction 
of  the  motion  or  of  the  electrical  force  at  this  point  ? 

A  more  striking  illustration  of  the  weakness  of  this  explana- 
tion is  obtained  by  considering  two  similar  rings  side  by  side, 
ecjually  but  oppositely  charged.  Placed  face  to  face  with  a 
small  air-gap  they  will  produce  practically  no  external  electric 
field,  but  if  rotated  in  opposite  directions  their  magnetic  effects 
will  be  added.  Here  we  have  the  magnetic  field  produced 
without  an  electric  field,  and  although  it  may  be  quit<j  legiti- 
mate from  a  mathematical  point  of  view  to  split  nothing  into 
two  equal  and  opposite  components  and  assume  those  t^^  rotate 
in  opposite  directions,  it  is  not  a  procedure  which  appeals  very 
strongly  to  one  striving  after  some  physical  conception  of  the 
nature  of  the  phenomenon.  In  view  of  the  production  of  the 
magnetic  field  without  any  electric  field,  I  fail  to  see  any 
justification  for  assuming  that  the  magnetic  field  in  the  ordinary 
Rowland  arrangement  is  due  to  the  rotation  of  the  electric  field. 
As  I  have  already  said,  in  connection  with  the  bar  magnet, 
'■  The  peculiar  condition  of  the  ether  which  we  call  the  magnetic 
field  is  absolutely  constant  in  direction  and  magnitude  at  every 
point  and  it  seems  impossible  to  attach  any  definite  meaning 
to  the  question  as  to  whether  this  peculiar  condition  of  the 
ether  is  rotating  or  not."  and  I  quite  agree  with  Mr.  Wilson  that 
"  the  same  argument  in  the  same  words  might  be  applied  to 
tlie  electrical  field  in  the  neighbourhood  of  a  charged  annular 
conductor." 

In  my  opinion,  a  modification  analogous  to  that  suggest-ed 
here  for  Rowlands  experiment  could  be  applied  to  a  rotating 
bar  magnet,  by  rotating  around  it  in  the  opposite  direction  a 
hollow  cylindrical  bar  magnet  of  equal  but  opposite  polarity, 
the  .solid  magnet  fitting  inside  the  hollow  one  with  a  narrow 
annular  air-gap.  There  would  be  no  external  magnetic  field, 
but  the  electrical  field  would  be  twice  as  strong,  assuming  that 
the  speed  of  rotation  of  the  outer  magn'^t  were  equal  to  that  of 
the  inner.  I  .see  the  cau.se  of  this  external  electric  field  in  the 
charges  accumulated  on  the  magnets  due  to  their  movement 
through  their  own  fields,  whereas  on  the  other  hypothesis  it  is 
due  to  the  opposite  rotation  of  the  two  etjual  and  opposite 
fictitious  magnetic  fields,  which  may  be  8upj)o.sed  to  exist 
simultaneously  in  this  or  in  any  other  non-magnetised  space. 

I  must  apologi.H*'  for  the  length  of  this  and  of  my  preceding 
letter,  but  I  hope  that  1  have  thereby  made  it  clear  that  the 
examples  brought  forward  by  your  correspondents  have  only 
served  to  confirm  my  view  that  we  are  only  justified  in  a])]>lying 
the  idea  of  motion  to  a  want  of  uniformity  in  magnetic  and 
electric  fields  jind  not  to  th'*  fields  tlu-m.st'lvcs.  i  am.  &c.. 
South  Kensington,  Nov.  30.  G.  W.  0.  Howe. 


TO   THE   EDITORS   OF   THE    ELECTRICIAN. 

Sirs:  I  am  sorry  to  fiyd  that  my  criticism  of  Prof.  Howe's 
article  does  not  appear  t.o  liini  ti>  carry  much  weight,  b-t  me 
say  in  the  first  place  that  J'n»f.  Howe  has  inisunderstood  my 
objection  to  "  the  two  entirely  different  physical  conceptions 
of  one  and  the  same  plienomenon."  He  apparently  thinks  I 
was  referring  to  his  conception  and  mine.  This  was  not  so. 
What  1  was  ol)je(ting  to  was  his  own  two  entirely  diffeixMit 
conceptions  of  tlie  cau.se  of  the  itlu-nomenon.  in  the  one  case 
when  the  conductor  moves,  and  in  the  other  when  the  magnet ie 
field  changes.  I  was  maintaining,  and  still  maintain,  that 
there  is  om-  and  the  same  cau.s<>  in  both  cases  namely,  the 
relative  motion  l)etween  the  conductor  and  the  magnetic  field. 

Prof.  Howe  rejects  entirely  the  idea  of  the  motion  of  a 
magnetic  field  as  a  whole,  and  maintains  that  it  is  only  the 
"  want  of  uniformity  "  which  moves  :  this,  of  course",  is  quite 
a  different  matter.  Prof.  Howe  is  very  em])hati--  in  rejecting 
this  idea.  a)ul  even  suggests  that  Mr.  Maccall  and  niyst-lt 
'■  wish  to  endow  the  field  with  a  new  rhnract^ristir— vix., 
v.locity."  On  tliis  point  let  me  call  Prof.  Howe's  atti^ntion  to 
the  following  pa.ssage,  which  occurs  in  Art.  270  of  the  fourth 


edition  of  Sir  J.  J.  Thomson's  ""  Elements  of  Electricity  and 
Magnetism,"  published  in  1909.  Referring  to  the  motion  of  a 
charged  sphere,  Sir  J.  J.  Thomson  says  :  "  As  the  sphere  moves 
the  magnetic  forc«  at  P  changes,  so  that:  in  addition  to  the 
electrostatic  forces,  there  will  be  forces  due  to  electromagnetic 
induction  ;  these  will  be  proportional  to  the  intensity  of  the 
magnetic  induction  multiplied  hy  the  velocity  of  the  lines  of 
magnetic  induction^  (The  italics  are  mine.)  Apparently, 
then,  an  authority  like  Sif  J.  J.  Thomson  was  u.sing  this  mw 
characteristic  of  a  magnetic  field  for  purposes  of  calculation 
some  six  years  ago  ! 

Prof.  Howe  still  further  emphasises  his  inability  to  form  a 
conception  of  the  motion  of  a  magnetic  field  when  he  says, 
"  What  do  they  mean  by  saying  that  it  is  rotating  ?  To  me  it 
has  no  meaning,  unless  the  field  be  not  uniform,  but  consists- 
of  discrete  lines  of  force  with  gaps  in  between,  so  that  any  line 
may  be  earmarked  and  its  movements  traced.  In  our  present 
ignorance  of  tho  fundamental  nature  of  the  phenomenon,  this^ 
seems  to  be  an  unnece.ssary  and  undesirable  complication  to- 
introduce."  May  I  a.sk  Prof.  Howe  if  a  .statement  that  water 
is  rotating  in  a  bucket  has  a  meaning  for  him  only  because  he 
knows  that  water  is  composed  of  discrete  molecules  with  gaps  in 
between  f 

Although  our  ignorance  of  the  nature  of  an  electric  field  is- 
no  less  than  that  of  a  magnetic  field.  Prof.  Howe  proceeds  in 
the  verv  next  paragraph  to  earmark  loops  of  electric  force,  and 
to  trace  their  movements  from  what  he  conceives  to  be  their  place 
of  origin^namely,  certain  more  or  less  indefinite  lines  round 
the  pole-tips-  up  to  their  arrival  at  the  coil,  where  they  con- 
stitute, he  contends,  the  induced  E.M.F.     Again,  if  the  coil,, 
in.stead  of  being  at  rost  in  the  air-gap,  be  supposed  to  move 
with  the  poles.  Prof.  Howe's  loops  of  electirc  force  would  still 
act  on  it,  thus  producing  an  E.M.F.  I     Needless  to  say  this  is 
contrar}'  to  all  exparience,  so  that  Prof.  Howe's  interpretation 
of  Maxwells  theory  cannot  be  a  correct  one.     But  whoever 
heard  of  clo.sed  loops  of  electric  force  ?     I  have  always  under- 
stood that  the  lines  or  tubes  of  an  electric  field  must  have  their 
origin  on  positive  charges  and  their  ends  on  negative  ones. 
Prof.  Howe  is  certainly  endowing  tho  electric  field  with  a  iiexc 
characteristic  !    A  force  which  can  act  on  electric  charges  is  not 
necessarily  an  electric  one  in  the  sense  of  being  an  electric 
field —witness   the  mechanical  force  on  a  conductor   carrying, 
current  in  a  steady  magnetic  field  where,  even  from  Prof. 
Howe's  point  of  view,  there  can  be  no  electric  field.     Even 
were   Prof.   Howe's  explanation  open  to  no  other  objection, 
there  would  still  be  this  one  :   that  if  the  coil  and  not  the  poles 
be  supposed  to  move,  he  then  has  to  move  the  seat  of  the 
induced  electric  force  to  the  conductor  itself.     His  physical 
conception  of  the  induced  electric  force  is  in  this  case  quite 
different  from  that  when  the  poles  move.     I  certainly  object 
to  introducing  what  seems  to  me  to  be  quite  an  unnecessary 
and    undesirnhlc.    complication.     Prof.    Howe    would    possibly 
invoke  still  a  third  explanation  of  the  mechanical  force  brought 
into  play  by  the  interaction  of  the  magnetic  field  and  the 
induced  current. 

On  my  view,  we  have  one  and  the  .same  conception  for  the 
induction  of  electric,  fone  both  with  moving  coil  or  moving 
poles,  and  also  for  the  cause  of  the  mechanical  force  produced. 
This  caus«'.  I  maintain,  is  the  relative  motion  hi  the  magnetic 
field  and  th<>  electricity  in  the  coil,  whether  it  be  the  coil  that 
moves.  «>r  tin  field  that  moves,  or  only  the  electricity  in  the 
coil, 

H  tlie  coil  move  to  the  left,  the  relative  motion  of  the  field  to 
coil  is  to  the  right,  and  the  induced  fonv  on  the  electricity  in  the 
coil  ia  per]x  ndicular  to  the  plane  of  the  paper — i.e.,  along  the 
conductor  ^nd  the  motion  of  this  electricity  relatively  to 
the  magnetic  field  induces,  according  to  the  same  fundamental 
law.  another  force  which  acts  on  it  in  the  plane  of  the  paper  at 
right  angles  both  to  the  magnetic  field  and  the  direction  of  the 
current.  Since  the  charged  particles  constituting  the  current 
au>.  however,  contimd  to  the  conductor  by  internal  forces  this 
force  shows  it.vlf.  not  as  an  E.M.F..  but  as  a  mechanical  force 
on  the  conductor.  If  now  the  coil  is  at  rest  and  the  jxjles 
move  to  the  right,  the  magnetic  field  does,  I  contend,  move 
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with  them,  thus  producing  the  same  relative  motion  as  before 
with  exactly  the  same  effects. 

Want  of  space  alone  prevents  me  from  showing  that  th') 
results  obtained  from  this  point  of  view  .'ire  not  only  qualita- 
tively, but  also  quantitatively,  in  accordance  with  observation. 

Prof.  Howe  makes  some  sarcastic  remarks  re  the  closing 
paragraph  of  my  last  letter.  As  a  result  of  doing  something 
for  which  he  sees  no  justification,  I  am,  according  to  Prof. 
Howe,  able  to  agree  substantially  with  his  point  of  view. 
"What  a  comment  on  Prof.  Howe's  point  of  view  !  Prof.  Howe 
does  not  troubbto  enlighten  me  as  to  how  and  why  my 
description  of  what  constituted  the  circuit  was  incorrect.  In 
default  of  such  enlightenment,  I  am  afraid  I  am  still  of  tin 
opinion  that  the  case  described  was  one  in  which  there  was 
cutting  of  lines  by  a  circuit,  but  no  change  of  flux  through  it. — 
I  am,  &c.,  E.  A.  Biedermann. 

Bedford,  Dec.  6. 


TO   THE    EDITORS    OF   THE    ELECTRICIAN. 

Sirs  :  Prof.  Howe  in  his  letter  on  the  above  subject  pub- 
lished on  the  3rd  i:vst.  has  unintentionally  misrepresented  my 
position. 

My  letter  published  on  the  12th  ult.  did  not  attempt  to  prove 
that  the  field  of  a  magnet  rotates  with  it,  nor  even  to  discuss 
whether  any  physical  meaning  can  be  given  to  the  phrase 
"  the  rotation  of  a  symmetrical  field."  What  my  letter  did  was, 
firstly,  to  point  out  that  all  the  experiments  could  be  explained 
equally  well  on  the  suppositions  that  the  field  does  rotate 
with  the  magnet  (or  solenoid)  and  that  the  E.M.F.  is  due  to  the 
cutting  of  lines  of  force.  Prof.  Howe  agrees  with  this  state- 
ment in  his  letter,  but  I  do  not  think  that  this  was  apparent 
in  his  original  article. 

Secondly,  I  expressed  the  opinion  that  it  is  difficult  (if  not 
impossible)  to  devise  a  test  to  differentiate  between  the  two 
points  of  view.  Here  again  Prof.  Howe  agrees  with  me.  I 
will  not  now  attempt  to  discuss  Mr.  Wilson's  arguments  (pub- 
lished on  the  26th  \\\t.),  as  no  doubt  Prof.  Howe  is  about  to 
do  so. 

My  main  object  in  writing  to  you  again  is  not,  however,  to 
state  my  own  views,  but  to  make  a  suggestion: — viz.,  that  if,  as 
appears  to  be  the  case,  there  is  general  agreement  that  either 
point  of  view  leads  to  correct  results,  both  be  retained.  Then 
whichever  happens  to  be  more  convenient  for  any  particular 
problem  can  be  applied.  In  difficult  cases  both  should  be 
used,  and  if  they  appear  to  lead  to  different  results  further 
consid  ration  should  show  that  the  discrepancy  is  nou  a  real 
one.  If  a  real  discrepancy  is  found  the  case  can  be  tried 
experimentally,  and  the  faulty  theory  rejected.  But  till  this 
has  been  done  it  appears  to  me  advisable  as  well  as  convenient 
to  keep  both  possibilities  in  mind. — I  am,  &c., 

Sunderland,  Doc.  6.  W.  Tolme  Maccall. 


SUBMARINE  CABLE  EAPID  TELEGRAPHY. 

TO    THE    EDITORS    OF    THE    ELECTRICIAN. 

Sirs  :  In  your  issue  of  December  3,  1915,  in  the  abstract  of 
the  Papor  on  "  Cable  Telegraphy,  &c.,"  presented  at  the 
recent  Panama  Pacific  Convention  of  the  American  Institute  of 
Electrical  Engineers,  Mr.  Bela  Gati  refers  to  a  Paper*  by  the 
writer  as  advocating  the  use  of  high-frequency  electric  waves 
for  rapid  cable  telegraphy  and  ocean  telephony. 

On  page  306,  Mr.  Gati  says  :  "  Mr.  George  0.  Squier,  on  the 
ground  of  actual  experiments  on  telephone  cables,  believed  that 
with  electric  waves  (high-frequency  currents)  long-distance 
telephony,  and  a  more  rapid  cable  telegraphy  and  ocean 
telephony  will  be  possible." 

I  fear  that  Mr.  Gati  has  extended  the  arguments  and  data 
given  in  my  Paper  to  include  the  case  of  ocean  cables,  whereas 
the  Paper  in  question  is  confined  to  the  subject  of  unloaded  and 
preferably  open  land  lines  as  now  used  for  telephone  and  tele- 
graph services. 

I  did  not,  and  do  not,  advocate  x\  c  application  of  so  called 
"  high-frequency  "  electric  waves  for  the  case  of  ocean  cables, 

*  "  Multiplex  Telephony  and  Telegrajihy  by  means  of  Electric  Waves 
Guided  by  Wires,"  "  Trans."  Amcr.  Inst.  Elec.  Eng.,  May,  1911. 


either  for  telegraphy  or  telephony.  The  lowest  frequency 
employed  in  the  experiments  described  in  my  Paper  were 
23,000  cycles  per  .second,  which  frequency  at  present  on  an 
ocean  cable  would  deliver  waves  at  the  receiving  end  of  the 
cable  of  imperceptible  magnitude  when  u.sing  anv  form  of 
receiver  yet  developed. 

The  time  has  come  when  a  more  definite  meaning  should  be 
applied  to  the  words  "  high  frequency  "  and  ''  low  frequency," 
as  applied  to  alternating  currents.  On  an  ocean  cable,  for 
instance,  a  frequency  oin—\Q  is  at  present  a  very  high  frequency 
and  corresponds  to  300  standard  cable  letters  per  minute. 

There  is  no  doubt,  as  Mr.  Gati  says  in  his  Paper,  that  a 
properly  loaded  cable  would  offer  many  advantages,  and  will 
probably  be  constructed  and  laid  in  due  course,  but  in  the  mean- 
time, are  we  getting  from  the  existing  cables  as  constructed 
anything  like  the  capacity  they  are  capable  of  ? 

The  immediate  problem,  therefore,  seems  to  be  to  take 
things  as  we  find  them,  and  set  to  work  in  earnest  seeking  aid 
from  any  quarter,  to  improve  cable  engineering  practice,  and 
indeed,  to  add  extra  circuits  to  the  duplex.  In  the  judgment 
of  the  writer  these  extra  circuits  will  be  realised  from  what 
might  be  called  "  high  frequency  "  alternating  currents  from 
the  cable  view  point,  but  "  high  frequency  "  in  this  case  would 
mean  f r .  quencies,  say,  from  two  to  five  times  the  fundamental 
letter  ''  a  "  frequency  now  employed,  or,  from  20  to  50  cycles 
per  second.  In  present  practice  the  letter  "  h  "  is  sent  with 
exactly  double  the  frequency  used  in  sending  the  letter  "  a." 

It  has  been  shown  recently  that  by  considering  the  cable  as  a 
power  line  through  which  we  seek  to  deliver  the  maximum 
number  of  watts,  we  can,  by  employing  an  unbroken  single- 
phase  alternating  current,  completely  isolate  the  cable  circuit 
proper,  and  permanently  connect  each  end  to  earth,  and 
impress  the  signals  upon  the  cable  inductively,  and  receive 
them  in  a  like  manner  inductively  from  the  cable. 

This  fact  opens  the  way  directly  for  inducing  other  messages 
on  the  same  cable  in  similar  fashion,  separating  them  at  the 
transmitting  end  by  wide  differences  of  voltage  and  frequency, 
and  at  the  receiving  end  by  selective  receivers  on  the  same 
general  principles  as  are  now  used  in  wireless  t.elegraphy  and 
telephony. 

We  are  at  liberty  for  the  first  time,  to  receive  cable  messages 
through  that  most  useful  piece  of  apparatus,  the  power  trans- 
former, with  all  of  its  flexibility  and  resourcefulness.  In 
present  practice  on  long  cables,  a  letter  like  "  h  "  for  inst-ance, 
arrives  totally  unresolved  into  its  elements,  and  a  letter  of  this 
kind,  therefore,  completely  collapses  in  passing  through  a 
transformer. 

With  an  alternating  current,  however,  variable  coupling  and 
an  adjustable  ratio  of  transformation  offers  the  means  to  largely 
control  the  disturbing  impulses  which  every  cable  experiences, 
which  correspond  to  "  atmospherics  "  or  "  strays  "  in  wireless 
practice  ;  to  correct  for  shifting  zero  line,  and  also  to  transform 
the  received  energy  for  operating  either  voltage  or  current  tx-pes 
of  instruments.  The  receiving  transformer,  it  is  believed,  will 
be,  inter  alia,  universally  used  in  the  future  development. 

On  the  other  hand,  we  have  only  to  <-irn  to  the  wircless  art 
to  find  available  for  possible  adaptation  several  t^-pes  of 
receivers,  which  respond  to  a  range  of  energy  of  a  different  order 
of  magnitude  from  those  now  employed  in  cable  practice. 

The  moment  a  single  frequency  can  be  usei  for  signalling, 
we  are  permitted  to  develop  to  a  high  degree  in  the  receiving 
instruments  both  the  principle  of  mechanical  and  of  electrical 
tuning,  and  of  automatic  magnification  as  well,  which  have 
contributed  so  much  to  the  advancements  of  wireless  telegraphy 
and  telephonv.  The  artificial  line  of  the  future  promises  to 
become  a  comparatively  simple  and  inexpensive  piece  of 
apparatus. 

Holding  these  views,  my  present  object,  therefore,  is  to 
correct  the  impression  made  by  Mr.  Gati  that  I  have  advocated 
wireless  frequencies  for  an  ocean  cable  as  now  constructed. 
To  repeat,  I  do  advocate  the  use  of  "  cable  high  frequencies 
as  defined  above,  for  the  creation  of  extra  circuits. 

If,  for  example,  the  existing  Cable  Companies  should  com- 
bine'to  offer  a  substantial  prize  to  be  put  into  the  hands  of,  say, 
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the  Institution  of  Electrical  Engineers,  or  the  Physical  Society 
o£  London,  to  be  granted  to  any  person  who  would  add  an  extra 
circuit  to  the  cable  duplex,  I  should  not  be  surprised  to  see  it 
accomplished  within  six  months,  due  principally  to  the  vast 
experience  gained  in  developing  wireless  telegraphy  and 
telephony. — I  am,  &c., 
London,  Dec.  4.  George  0.  Squier. 


TO   THE   EDITORS    OF   THE    ELECTRKLA.X. 

Sirs  :  Your  telegraph  and  telephone  readers  are  indebted 
to  you  for  the  very  full  abstract  of  Gati's  Paper  on  the  above 
subject  in  the  current  number  and  your  editorial  note  on  the 
same.  The  Paper,  though  speculative  in  character,  is  stimu- 
lating and  well  deserves  the  space  given  to  it  in  your  column*?. 

There  are  one  or  two  points  both,  in  your  editorial  note  and 
in  the  Paper  itself  which  call  for  some  attention.  The  dis- 
advantag<s  of  shuiit  loading  wjth  respect  to  earth  currents  and 
testing  disappear  if  condensers  are  inserted  between  the  cable 
and  the  shunts,  a  suggestion  previoasly  made  by  Gati  himself. 
The  introduction  of  such  conden.sers,  however,  givcs  rise  to 
another  objection  which  will  be  found  to  be  serious  or  not, 
according  to  the  method  of  ufling  the  cable.  The  pre.sence  of 
the  inductive  shunt  with  sc'ries  condens(,'r  increas«-s  the  ad- 
mittance of  the  cable  iiom  g-\-jivc{g ~h:s,ka.ge  conductance, 
1/ohms  ;  c— capacity,  both  for  unit  length)  to  g-]-jivc-\-\jR 
-)-7(L2/;— l/ty€),  where  R  is  the  resistance  and  L  the  inductance 
of  the  shunt,  i'  being  the  capacity  of  the  series  coiiden.ser.  It 
is  easy  to  see  that  for  the  resonajit  frequency  g  is  increa.sed  very 
considerably,  and  the  attenuation  constant  also  as  a  conse- 
quence. For  frequencies  of  the  order  of  5,0(X)/2rr,  R  is  about 
10  ohms  and  L^l  lienry,  very  nearly. 

If  it  is  propo.std  to  telephone  in  the  standard  manner,  very 
serious  distortion  will  result  in  employing  inductive  shunts  ; 
but  if  a  peiinanent  liigh-frcquency  current  liaving  a  frequency 
of,  say,  1U(),UU0,2,T  is  used  as  a  carrier  for  superposed  speech 
waves,  then  it  is  easy  to  avoid  the  resonance  frequency.  In 
connection  with,  this  last  method,  Gati  seems  to  credit  Weinberg 
with  its  cojiception.  but  the  iiictliod  was  very  definitely  pro- 
posed by  Cornelius  Ehret  in  li*0;j  (.\merican  patent  specifica- 
tions 789,124  and  789,087).  It  has  also  been  sugge.sted  by 
M.  M.  llutin  and  Lo  Blanc,  1892-1895. 

You  say  in  your  note  on  Giiti  tliitt  it  would  be  difficult  to 
multi])lex  a  system  loaded  i)y  inductive  shunts.  There  are  two 
means  of  multiplexing  a  two-wire  cable  :  (I)  By  superposition  ; 
(2)  by  th''  adoption  of  two  or  more  '"  carrier  "'  frequ«'ncies. 
If  single-wire  caliies  only  are  considered,  the  .second  i.s  the  one 
po.s.sible  means  of  accomplishing  tlie  desired  result.  Such  a 
cable  with  inductive  shunts  will  have  minimum  attenuation 
for  OIK'  fre(|iieiiev  only,  but  the  curve  cojineeting  fre(|uen<y  and 
attcnuatioii  shows  that  there  are  several  frequencies  well  away 
from  the  frequency  for  maximum. 7,  for  which  the  attenuations 
are  almost  equal  and  not  greatly  in  exci'ss  of  the  minimum. 
It  apjK'ars.  therefore,  that  it  would  be  pri.ssible  to  u.s(.'  two 
"carrier"  frequencies  hiuliieieutly  wide  apui^.  t<»  secure  good 
selectivity  and  yet  without  vit  lur  being  subject  to  impracticable 
nttK'Uuation. 

lieturning  to  Gati's  Pajx-r.  th<'  older  uf  dilli<ulty  in  modifying 
the  construction  of  submarine  cai)les  submerged  to  ]irofound 
depths  would  seem  to  be:  (I)  Pupin  roils;  (2)  Thompson 
shunts;  iiiid  (.'})  the  so-cniled  Krarup  cable.  A.h  tJ»t.i  hus 
liiniself  shown.  th<'  Krariip  cal'le  is  not  suitalde  for  ocean 
t,elephony.  but  it  apjiears  to  posjv'ss  givafc  po.Hsibilitie«  for  ocean 
tek'graphy.  Kmploying  an  unbroken  .leries  of  .nine  ctirrents 
and  su|)erposing  signals  oji  them,  as  suggested  by  Sipiier  or 
usbig  the  det.aclied  t raijis  of  Gati,  multiple  piintuig  tA'iegraphy 
on  Krarup  cables  of  tran.s-oceanie  length  i.^  (juitv  witlun  the 
bounds  of  ])o.ssil>ility.  I)ei>euding  on  t.he  ptveise  in<ihod  of 
using  the  ait^'rnating  current.  K"'(>  words  ]H>r  niimiie  calcu- 
lated on  th'  five  ujiit  or  Baudot  eod^'  should  W  possible  with 
a  frequency  of  the  order  of  7JjO  2.'7.  With  .such  a  loadid  cable, 
and  adoptijig  a  carrier  fre«iueney.  the  duple.x  balance  wmiM  be  a 
comparatively  easy  matter,  and.  indeed  could  be  ci^jH'nsnd 
with  by  v.sing  diffen  nt  faqueftcies  at  thti  two  cuds  of  tU«'  cable. 
It  must  be  particularly  gri  tifving  to  Df.  Thonap!K»n  to  find 


that,  23  rears  after  his  Paper  on  ocean  telephony,  the  inductive 
shunt  is  seriouslv  put  forward  as  the  only  practicable  method 
bv  an  authoritative  writer. — I  am,  &c., 
'  London,  D€c.  6.  H.  H.  Harrison. 


'•  ALTERNATING-CURREXT  WORK." 

to   the   EDITOR.S   OF   THE    ELECTRICIAX. 

S1R.S  :  Mr.  Mavcock  has  drawn  my  attention  to  the  review  of 
the  above  in  vour  issue  of  2^th  ult.,  and  as  I  had  a  good  d'3al  to 
do  in  connection  with  the  book,  I  may  be  permitted  to  make  a 
few  remarks. 

It  would  be  int.eresting  to  know  what  the  reviewer  means 
when  he  states  that  the  book  does  not  convey  "  real  know- 
ledge." Since  the  absence  of  much  mathematics  has  appa- 
rently irritat.ed  him.  it  may  be  presumed  that  he  considers  that 
a  ])fcrson  has  "  real  knowledge  "  only  when  he  can  jji-ovc  mathe- 
matically such  expressions  as  i—Eamsi^-^^O")  for  a  capacity 
circuit,  irrespective  of  whether  he  understands  their  physical 
significance.  Now,  in  Mr.  Maycock's  book  it  has  been  end:a- 
voured  to  give  the  reader  some  more  concrete  conceptions  of 
alternating-current  phenomena,  partly  by  the  aid  of  mechanical 
and  hydraulic  analogies,  and  partly  by  vector  dia^grams.  In 
addition  there  are — though  not  mentioned  by  the  reviewer — 
chapters,  containing  numerous  worked  examples,  devot^ed  to  th-j 
calculation  of  current,  power-factor,  power,  &c.,  in  alternating- 
current  circuits,  and  to  the  construction  and  operation  of 
modern  alternators,  transformers,  and  motors.  Is  all  this  not 
'■  real  knowledge  ""  ( 

As  regards  the  reviewer's  remarks  about  the  '"  indisjjensable 
commercial  engineer,''  may  I  refer  him  to  Mr.  Sparks'  presi- 
dential addres.s  wherein  he  states  :  '"  It  is  sometimes  suggested 
that  commercial  matters  should  not  be  d.alt  with  by  engineers. 

.  .  I  disagree  with  this  view,  and  believe  that  the  com- 
mercial engineer  is  just  as  much  a  recognised  member  of  our 
profes.sion  as  a  pure  .scientist.''  Surely  this  does  not  mean  that 
the  commercial  engineer  is  necessarily  a  specialist  in  either  the 
'■  theory  or  the  practice  ''  of  engineering. 

With  reference  to  the  comments  upon  the  standard  of  the 
A..M.1.E.E.  examination,  it  would  be  intere.sting  to  know 
whether  the  answers  given  were  as  full  as  or  even  expected  to  be 
fuller  than  the  treatment  in  Mr.  Maycock's  book  when  we  con- 
sider .some  typical  examples  of  the  questions  .set,  such  as  : 
{«)  Describe  what  is  meajit  by  an  auoo-transformer  and  indi- 
cate the  currents  in  the  windings  of  a  100  kw.  three-phase  star- 
connected  auto-transformer  having  a  ratio  of  1.000  to  100  volts. 
(h)  Describe  the  relative  advantages  aiui  disadvantages  of 
squirrel-cage  and  slip-ring  induction  motors. 

In  conclusion,  it  may  be  mention- d  that  the  extensive 
ado])tion  of  Mr.  Maycock'.s  books  is  sufficient  evidence  thit 
useful  text-books,  containing  only  a  '"little  trisronom-try." 
find  appreciative  readers. — 1  am,  &c.. 

Kdinlinrgh,  Dec.  4.  E.  Hix.hes. 

|.Mr.  Hughes  is  mi.stakeii  in  as<?uining  that  absence  ol 
njat hematics  irritated  the  roview^r.  In  common  with  many 
other  books,  Mr.  Maycock's  book  comains  numerous  worked 
<-XHni]»les  as  well  as  (  haj)tei*s  on  i.he  construction  and  operation 
of  mod-Tii  alternators,  transformers  and  motors.  Such  being 
the  case,  the  reviewer  did  not  think  it  necessary  to  mention 
this  in  the  review. —Kds.  K.] 

THK   r.vSTlTrTloN   AM)   ALIKN   ENEMY   MEMBERS. 

TO  THE  EDITORS  OF  THE  ELKCTRKIAX. 

S1R.S  :  Many  membere  of  the  Institution  of  Electrical 
Engineers  consider  that  the  Council  should  bo  approach»d 
with  a  view  to  removal  from  the  li-st  of  membership  those 
individuals  who  are  alien  enemies. 

My  own  opinion  is  thit  the  members  of  t-h*  Institution  should 
pnpaie  th<  M  protest  outside  the  Institution,  and  if  they  feel 
ju-stilied  |)ic.s«  lit  it  to  the  Council.  1  should  lx>  pleased  to  hear 
from  any  memixTs  sharing  my  views,  with  the  object  of  taking 
sjMH'dy  action.     I  am.  &>?., 

London.  LVc.  7.  W.  Ellerd-Stvlks. 

[We  feel  that  it  is  preferable  to  leave  a  matter  of  this  kind 
iu  the  hands  of  the  Council. — Ed8.  E.] 
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At  a  meeting  held  on  November  26,  1915,  at  the  Imperial  College 
of  Science,  Dr.  A.  Russell,  M.A.,  Vice-President,  in  the  Chair,  a 
Paper  on 

"Obtaining  and  Maintaining  a  Bright  Hydrogen  Spectrum,  with 
Special  Reference  to  the  4,341  Line," 

was  read  by  Mr.  J.  Guild,  P.R.A.S. 

The  Paper  treats  of  the  conditions  of  pressure,  discharge,  &c., 
most  suitable  for  the  jjroduction  of  a  bright  hydrogen  spectrum,  such 
as  is  required  for  refractometry  and  similar  purposes.  The  rapid 
deterioration  of  the  tubes  with  use  is  shown  to  be  caused  by  a  rise 
of  pressure  due  to  the  evolution  of  hydrogen  by  the  electrodes.  The 
trouble  may  be  obviated  l)y  sealing  an  auxiliary  bulb  of  I2-  or  2  litres 
capacity  to  the  discharge  tube.  This  reduces  the  rate  of  pressure 
variation  and  prolongs  the  useful  life  of  the  tube  nearly  a  hundredfold. 
The  use  of  capacity  and  inductance  is  shown  to  be  very  helpful  with 
partially  deteriorated  tubes. 

Mr.  r.  E.  Smith  asked  if  the  hydrogen  could  not  be  expelled  from  the 
electrodes  before  sealing  off. 

Mr.  S.  D.  Chalmers  said  he  had  had  a  similar  experience  with  the 
deterioration  of  hydrogen  tubes.  He  was  surprised  that  the  author 
found  all  the  lines  to  be  most  satisfactory  at  the  same  pressure.  He  had 
sometimes  found  it  convenient  to  use  different  tubes  for  the  C  and  G' 
lines. 

Mr.  G.  H.  Gardiner  mentioned  that  when  taking  some  photographs 
of  vacuum  tube  spectra  he  had  been  strujk  with  the  rapid  deterioration 
of  some  of  the  ultra-violet  lines.  This  had  been  traced  to  the  formation 
of  a  scarcely  perceptible  deposit  on  the  quartz  window  due  to  the  scat- 
tering of  the  electrodes,  and  he  thought  a  similar  cause  might  be  sufficient 
to  account  for  the  decay  of  the  violet  hydrogen  line. 

Prof.  J.  W.  Nicholson  thought  the  Paper,  although  written  from 
another  point  of  view,  formed  a  useful  contribution  to  the  knowledge  of 
the  conditions  under  which  different  spectra  of  the  same  gas  were  pro- 
duced. The  hydrogen  spectrum  was  a  difficult  one  to  deal  with  and 
anything  which  threw  additional  light  on  it  was  welcome. 

Mr.  D.  Owen  referred  to  the  rapid  rise  in  the  heating  of  the  glass  near 
the  electrodes  at  pressures  under  1  mm.  What  happened  at  still  lower 
pressures  ?  Presumably  the  rise  could  not  go  on  indefinitely  as,  under 
the  conditions  of  the  experiment,  the  current  decreased  as  the  exhaustion 
progressed. 

The  Author,  in  reph^  said  he  had  tried  to  get  rid  of  the  hydrogen 
occluded  in  the  electrodes  before  detaching  the  tube  from  the  pump  but 
without  success.  His  experience  that  all  the  lines  attained  their  maxi- 
mum brightness  at  the  same  pressure  was  borne  out  by  all  other  observers 
who  had  made  quantitative  observations.  A  tube  which  does  not  show 
any  G'  may  still  have  plenty  of  C  and  F  on  account  both  of  the  greater 
energy  of  these  lines  and  of  their  gi-eater  visibility,  but  he  could  not 
conceive  of  a  tube  having  a  usuable  G'  being  deficient  in  either  C  or  F. 
It  was  shown  conclusively  in  the  Paper  that  the  deterioration  was  duo  to 
pressure  changes.  No  "  imperceptible  "  deposit  could  affect  lines  in  the 
visible  spectrum,  however  effective  it  might  be  in  the  case  of  those  in  the 
ultra-violet.  Moreover,  no  deterioration  due  to  depo.sits  on  the  glass  or 
to  the  condition  of  the  capillary  would  be  retarded  in  the  least  by  the 
addition  of  an  auxiliary  volume. 

A  Paper  on 

'•The  Determination  of  the  Coefficient  of  Diffusion  of  Potassium 
Chloride  by  an  Analytical  Method," 

by  A.  Grlffitiis,  J.  M.  Dickson  and  C.  H.  Griffiths,  was  read  by 
Dr.  Griffiths. 

This  Paper  represents  an  attempt  to  develop  an  analytical  method 
of  determining  the  coefficient  of  diffusion  of  a  salt  in  water  capable 
of  giving  consistent  and  accurate  results.  The  lower  ends  of 
a  number  of  vertical  and  parallel  diffusion  tubes  end  in  a  reser- 
voir of  large  capacity  containing  a  solution  of  potassium  chloride. 
The  greater  part  of  the  reservoir  is  above  the  lower  ends  of 
the  tubes,  and  by  gravity  the  solution  at  the  lower  ends  is  kept  at 
an  approximately  constant  concentration.  The  upper  ends  of  the 
tubes  are  covered  with  a  cap  provided  with  an  outlet  and  an  inlet 
tube.  Water  enters  the  cap  by  the  inlet  tube,  and  a  weak  solution 
containing  the  diffu.sed  salt  leaves  the  cap  by  the  outlet  tube.  Time, 
which  may  be  as  long  as  a  fortnight,  is  allowed  for  the  attainment  of 
the  steady  state,  and  an  individual  experiment  may  last  six  weeks. 
The  quantity  diffused  is  obtained  by  chemical  analysis.  In  the  case 
of  a  solution  containing  0-2237  gramme  of  potassium  chloride  to  the 
cubic  centimetre  (a  3N  solution)  the  "mean  diffusivity"  with  respect 
to  water  is  1-703  x  10"'  (C.G.S.  units)  at  a  temperature  of  18-5  C. 

Mr.  B.  W.  Clack  said  that  the  difference  of  10  per  cent,  between  the 
Author's  results  and  those  obtained  l)v  him  was  not  nearly  so  great  as 
the  discrepancies  between  the  results  of  other  workers  on  similar  solutions. 
He  showed  slides  containing  the  tabulated  results  of  other  observers  for 
solutions  of  KCl  and  NaCl.  These  differed  from  one  another  by  20  to 
30  per  cent.  He  believed  Dr.  Griffiths  had  had  some  difficulty  at  first 
in  the  analysis  of  the  dilute  solutions.  The  method  by  which  he  had 
overcome  this  was,  he  thought,  noteworthy. 


Dr.  S.  W.  J.  Smith  said  ho  was  interested  in  diffusion  from  *'- --t 

of  view  of  electrolytic  phenomena.     The  way  in  which  th"  -i 

depends  on  the  concentration  for  different  salts  had  an  important  U-irjnij 
on  the  electrolytic  behaviour  of  dilute  sohitiomi. 

Dr.  T.  Barkatt  asked  if  variations  of  temperature  mi^ht  not  acwant 
for  the  discrepancy  between  the  authors'  results  and  those  ol  Mr.  Clack. 
The  temperature  coefficient  appeared  to  be  abrjut  7  per  cent,  for  3°C, 
Was  it  certain  that  in  both  methods  the  temperature  was  m  •  4 
con.stant  to  within  this  amount  for  the  pfjriods  of  si.x  ww^ks  or  -  i 

for  an  cnperiraent  ?     There  was  another  effect  of  temp' 
Any  expansion  of  the  .solution  in  the  reservoir  had  to  •  ,  -i 

the  diffusion  tubes  and  this  would  affect  the  results  verv  w-riouslv. 

Dr.  Grii-fiths,  replying  for  the  authors,  said  that  the  tern p-ratu'e  hud 
been  kep^  constant  to  within  0-.5X'.  He  had  gone  into  all  thf  pr»«."ihle 
errors  due  to  temperature  variations  and  they  wf-rc  not  co'  '  '        •  h 

the  10  per  cent,  question.     His  convective  method  j^avc  it 

4  per  cent,  lower  than  the  analytical  method. 

An  Apparatus  for  Evaluting  Elliptic  Integrals 

was  exhibited  by  Mr.  A.  F.  E.^vensiieak. 

The  apparatus  produces  by  mechanical  means  a  graph  of  the 
integral  in  rectangular  co-ordinates.  The  graph  is  made  by  a  hatchet 
scriber  which  is  controlled  as  regards  direction,  but  is  otherwise  free 
to  move  anjrwhere  over  the  surface  of  the  paper.  Taking  the  third 
integral  as  an  example 

y=  I  — — ■  ...  ,.     ,.  ,.i^. 


.  (1  +re  sin^5)\/l  -cHin^d 
The  apparatus  comprises  (1)  the  scribing  appliance ;  (2)  a  mech- 
anism which  evaluates  -y/l—c^sin^B,  where  0  is  the  value  of  the 
abscissa  of  the  middle  point  of  the  hatchet ;  (3)  a  mechanism  which 
determines  a  length  equal  to  the  product  (1-f  a  sin^5)\/ 1— c-sin-^; 
and  (5),  a  director  which  is  variably  inclined  to  the  axis  of  X  so  that 
the  tangent  of  its  inclination  is  negative  and  equal  to  the  above- 
mentioned  product.  By  a  parallel  linkage,  a  line  in  the  hatchet 
plate  at  right  angles  to  the  hatchet  is  kept  parallel  to  the  director, 
so  that  the  hatchet  has  an  inclination  9  to  the  axis  of  X  such  that 

1 

Since  the  hatchet  is  always  tangent  to  the  graph  which  it  describes, 

dy/dx=ta,n  9,  whence 

„=  ( /  ,  de. 

■^     ./  (l+«  sin2^)V  l-c'sin-^ 
By  suitable  adjustments  the  apparatus  deals  in  a  similar  way  with 
the  first  and  second  integrals. 

Dr.  A.  Russell  thought  the  instrument  was  very  ingenious  and  likely 
to  be  of  the  greatest  utihty.  The  third  elliptic  integral  was  of  frequent 
occurrence  in  electrical  engineering  and  in  hydrodynamics  and  an  appa- 
ratus  for  its  easy  evaluation  would  be  welcomed  by  many. 


PARLIAMENTARY  INTELLIGENCE. 


FINANCE  (No.  3)  BILL. 

The  consideration  of  this  Bill  on  the  Report  stage  was  concluded  by 
the  House  of  Commons  on  Tuesday,  when  certain  additional  amendments 
were  adopted. 

On  the  motion  of  the  Chancellor  of  the  Exchequer,  an  amended 
form  of  the  sub-section  to  Clause  29  (provisions  with  respect  to  the  ch-irge 
of  income  tax  on  non-rcsidcnts)  was  agreed  to.  The  effect  of  the  sub- 
section is  to  exclude  all  agency  transactions,  except  such  as  come  within 
the  existing  law.  He  said  the"  Government  had  no  desire  to  press  the  law 
in  a  way  which  would  be  injurious  to  British  trad-^  and  equally  they  hsd 
no  desire  that  any  person  should  escape  taxation  who  the  House  tlu>u-:ht 
should  be  liable  under  sub-sec.  3  of  clause  29  of  the  Bill. 

On  clause  33  (relatins?  to  the  computation  of  profits  and  gains  in 
relation  to  excess  profits  duty),  Mr.  Montaot  stated  that  mulor  no  cir- 
cumstances whatever  could  income  tax  be  chargeable  in  Miis  yea-,  and 
under  this  Finance  Act,  on  the  jwofits  of  a  muuition-coutrolled  establish- 
ment. Tno  Government  would  take  steps  to  prevent  controlled  firms 
having  to  pay  income  "ax  on  the  excess  profits  taken  by  the  Exchequer. 

Sir  A.  Mond  moved  an  amendment  to  enable  the  postponement  or 
suspension  of  cxiienditure  on  advertisements  as  a  consequence  of  the 
war  to  be  taken  into  account  bv  the  Commissionei  s  of  Inland  Revenue  as 
a  special  circumstance  callint;'  for  oonsidei-ation  in  the  comput  iiion  ot 
])rofits.  He  ur^ed  that  in  the  case  of  firms  whi:h  were  m  the  habit  of 
advertising  largely,  the  suspension  of  that  expenditure  durmg  the  \nir 
shoidd  be  regarded  as  analogous  to  suspension  of  exiienditure  upon  the 
renewal  or  repair  of  plant,  to  which  consideration  was  given  m  the  clause. 

Mr.  MoNTA(!U  said  he  imagined  that  when  ;'  firm  suspended  its  exi>en- 
dituie  on  advertisements  that  suspension  was  retlectcd  in  its  profits,  and 
therefore  that  was  not  a  good  case  in  wliich  to  claim  si)ecial  treatment. 
When  such  a  fiim  began  advertising  again  after  the  war  he  assumed  that 
the  effect  of  its  advertisements  upon  its  business  would  very  soon  be 
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seen.  The  case,  therefore,  did  not  seem  comparable  with  the  other  cases 
dealt  with,  and  the  amendment  was  negatived. 

The  House  agreed  to  an  amendment  treating  as  a  "  special  circum- 
stance "  under  clause  38  "  the  necessity  in  connection  with  the  present 
war  of  providing  plant  which  will  not  be  wanted  for  the  purposes  of  the 
trade  or  business  after  the  termination  of  the  war." 

Mr.  MoNTAOC  then  announced  the  names  of  the  Board  of  Referees 
to  hear  appeals  against  the  excess  profits  tax,  as  follows  : — 

Mr.  Duke,  K.C.,  M.P.  (Chairman),  Lord  Faber,  Mr.  Albert  lUingworth, 
M.P.,  Sir  Clarendon  Hyde,  Sir  C.  B.  Renshaw,  Messrs.  A.  F.  Pease,  J.  H. 
Tritton,  Lcif  Jones,  M.P.,  F.  W.  Gibbons,  J.  E.  Fottrell  and  Alex.  Cooke; 
with  the  following  accountants  :  Sir  Wm.  B.  Peat,  and  Messrs.  H.  W. 
Kirby,  A.  O.  Miles,  R.  H.  March,  W.  H.  Cook,  J.  G.  Fowler,  C.  Hewctson 
Nelson  and  W.  T.  Walton.  The  following  merchants  and  traders  were 
added  :  Sir  Jeremiah  Colman  ;  Messrs.  C.  D.  Morton,  Howard  Williams, 
-W.  Penrcfcc-Grccn,  L.  F.  Massey,  Walter  Tyzack,  J.  A.  Jones  and  A.  W. 
Faire. 

He  thought  those  names  would  give  confidence  to  those  engaged  in  the 
trade  and  commerce  of  the  country.  The  list  was  not  necessarily  com- 
j)lete,  and  there  was  nothing  in  the  Bill  to  prevent  additions  on  the 
suggestion  cither  of  the  Chancellor  of  the  Exchequer  or  the  Board  of 
Referees  themf-elves  when  they  got  to  work. 

On  the  fourth  schedule  dealing  with  the  computation  of  profits  the 
House  accepted  an  amendment  providing  that  where  account  is  taking  of 
any  income  leccived  from  investments  any  variation  in  value  of  any  in- 
vestment which  appeared  to  the  Commissioners  of  Inland  Revenue  not 
to  be  dr.c  to  variation  of  profits  should  also  be  taken  into  account. 


LEGAL  INTELLIGENCE. 

"  Prize  Court  Cases. 

On  the  2nd  inst.  Sir  Samuel  Evans  had  before  him  a  suit  by  the  Crown, 
brought  under  the  Reprisals  Order  in  Council  of  March  11,  1915,  in  con- 
nection with  a  quantity  of  merchandise,  including  some  electrical  goods, 
seized  on  bf)ard  the  l):inish  steamship  "  Cathay." 

Mr.  ]).  Stf.I'HKNS  (for  the  Ciown),  in  moving  for  an  order  for  the  sale 
of  the  gocds  and  payment  of  the  ])rccecds  into  Court,  or  f(.r  an  older  for 
their  detention,  said  that  the  "Cathay,"  having  loaded  a  cargo  left 
Copenhagen  on  March  2(),  1915,  proceeded  to  Gothenburg  and  Christiana, 
where  she  completed  her  loading,  and  she  arrived  at  North  Shields  for 
timber  on  April  13.  As  she  had  on  board  goods  of  German  origin,  these 
were  s-eized  as  coming  within  Article  4  of  the  Reprisals  Orrler.  He 
urged  that  it  was  not  sufficient  merely  to  show  by  cerlificate  that  goods  of 
German  origin  arrived  in  a  neutral  country  before  March  1,  but  that  proof 
was  required  from  claimants  that  the  goods  were  the  subject  of  a  bona 
fide  contract,  and  were  either  paid  for  by  the  neutral  before  March  1,  or 
contracted  for  uikui  such  terms  that  tiie  neutral  purchaser  was  liable  for 
payment,  and  that  such  payment  in  the  enemy  country  could  be  legally 
enforced,  whetlier  the  goofis  were  delivered  to  the  neutral  in  his  own 
country  or  not.  It  was  desirable  that  the  goods  shoulil  be  cleared  and 
sold  as  soon  as  prssible,  as  the  port  was  vcy  congested. 

Mr.  (;.  R.  I)uNi,oi'  (for  the  Peking  Electric  Co.  (Ltd.),  amongst  other 
claimants)  said  that  that  c<pmi)aiiy  clainn'd  to  Ix;  the  owners  of  goods 
comprising  37  cares  cf  machinery  and  21  cases  of  insulating  material, 
^\hi(•ll  Mcje  intended  for  the  ])ublie  woiks  of  the  company.  The  claim 
was  su])po''ttd  by  a  statutory  declaration,  dated  May  8,  1915,  from  which 
it  nj)])(ar<'d  that  the  goods  weie  ordered  before  the  outbreak  of  war  on 
May  9,  1914.  The  c(  st  was  C3.3(Kt,  and  ])aynients  on  account,  amountinir 
to  a  total  of  about  half  that  amount,  were  maile  on  Jidy  4  and  IS,  1915, 
by  claimants.  The  Prceurator-Gcneral  hid  had  a  copy  of  that  declara- 
tion. 

Mr.  STEl'niCNS  :   We  have  not  had  a  copy,  and  it  has  not  Ikm-h  filed. 

Mr.  Di'M.or  said  the  declaration  was  made  by  Mr.  Edgar  P.  Allen,  an 
American  subject,  who  descrilK-d  himself  ns  chairman  of  the  daimant 
company.  He  stated  thai  the  goods  were  ordered  by  the  eonipany,  the 
bord  fif  directors  of  which  consisted  of  three  (Jcrmans,  t>ne  Oiinaman, 
one  Swiss  (undei-  French  jiroUction)  and  himself. 

The  Phesidkn'i  :  Mr.  Allen  does  not  give  his  uddrc.xs.  Where  ii>  he  to 
be  fo»;nd  sui)i)osing  I  made  an  order  for  costs  against  him  ? 

Mr.  l)rM,{)i>:  1  don't  know,  my  lord.  The  declaration  Ik  signed  on 
May  8,  1915,  before  thi>  Hriti-ih  Consul -Genernl  at  Ti<'ntsin.  and  I  supjHise 
he  lives  sonicwheic  in  that  neighlMHuhood.  The  docunient  gors  on  to  say 
that  the  goods  were  ordered  Ihrotigh  the  company's  ngi-nts  (MivHsrs. 
Arnhold,  Karberg  &  Co..  of  Tientsin),  and  the  order  went  forward  in  May, 
1914.  payments  being  made  to  the  amount  of  nearly  half  the  total  cost  in 
July  la.st.  The  declaration  stated  that  the  Peking  Electric  Co.  o|K>rnted 
the  sole  electric  lighting  plant  in  the  lycgation  <]uarter  of  Peking,  an<l  the 
machinery  so  ordered  was  ordered  for  an  <"xtension  of  preiniM-s.  anil 
were  urgently  neeih-d  in  order  to  ensure  a  fidl  and  eflieient  service  during 
the  e(miing  winter.  The  c(Hnj)any  was  limited  by  shnres  registered  tinder 
the  Companies'  Ordinance.^.  Ibuig  Kong,  Of  the  Hhareji  i/wued,  4ft4  were 
held  by  Chinese.  525  by  Swiss  (under  I'Veneli  protection),  (M»  by  British. 
()()  by  .Americans  and  7r>3  by  (Germans.  Other  documents  included  the 
l)ill  of  lading,  and  showed  that  the  goods  were  shipp«Ml  at  Copenliagen  on 
board  th(^  "  Cathay,"  biuuul  for  Shanghai  via  the  Suez  Canal,  the  g<M>ds 
to  1)C  delivered  to  Shu  Hung  Chien.  to  l)e  forwarded  by  him.  The  docu- 
Jncnts  also  included  detailed  sjK'cifications, 

The  I'jiKsiDKNT  :    The  payments  were  made  after  the  wiy.ure  ? 

Mr.  DuNLor  :    ^"es,  my  lo'd.     l*rimn  facie,  the  jirojterty  j)ni««os.  I  con 


tend,  when  the  goods  are  made  and  appropriated  to  contract.  The  goods 
had  to  be  manufactured,  and  then  they  were  sent  by  lighter  to  Copen- 
hagen, where  they  arrived  before  the  date  of  the  Order  in  Council,  as  be 
Ijciieved.  The  documents  were  submitted  to  the  Procurator-General, 
who  on  Nov.  13  asked  for  further  documents,  correspondence,  &c.,  but 
these  had  not  yet  been  obtained  from  China.  If  those  documents  were 
considered  material  to  the  case  he  would  have  to  ask  for  an  adjournment. 
The  goods  ought  not  to  be  sold  at  tliis  stage  for  two  rea.sons.  The  first  was 
that  there  had  been  no  defiance  of  the  Order  in  Council,  the  goods  ha\-ing 
been  actually  ordered  Ijefore  the  war.  Secondly,  claimants  ought  to  be 
given  an  opportunity  of  pro\ing  their  title  to  the  goods.  To  order  a 
sale  now  would  be  to  destroy  the  value  of  the  goods,  because  they  were 
manufactured  for  a  particular  purpose  for  which  they  were  required  in 
Peking.  The  goods  were  not  perishable,  and  to  order  their  sale  witliout 
giving  the  neutral  claimants  an  opportunity  of  proving  their  ca.«c  would  be 
to  deprive  them  of  their  right  of  having  the  goods  released  to  them. 
Therefore,  he  asked  that  the  goods  should  be  detained  until  the  claimants 
had  had  a  further  opportunity  of  affording  the  necessary  proof. 

The  President  :   Is  there  any  objection  to  that  ? 

Mr.  Stei'hess  :   That  is  what  the  Procurator-General  asked  for. 

The  President  :  Then  there  is  no  difference  between  you.  I  order  the 
goods  to  be  detained  only. 

Another  consignment  dealt  with  was  one  from  the  Siemens-Schuckert 
Co.  in  Berlin  to  the  Siemens  firm  in  China.  Mr.  Dunlop  said  the  goods 
consisted  of  10  cases  of  electrical  lighting  apparatus,  and  declarations  had 
been  made  that  the  articles  were  shipj)ed  at  Copenhagen  for  a  neutral 
firm — the  San  Kien  Lighting  Co. 

The  President  made  an  order  for  sale. 


PATENT    RECORD. 

SPECIFICATIONS  PUBLISHED. 

The  following  abstract  from  some  ot  the  specifications  recently  published  have  been 
specialty  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane.  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1914  Specifications. 

20,319  Shephard  &  McKechnie.    Line  or  wiieless  telegraph  systems. 

Selecting  apparatus  for  use  in  line  or  wireless  telegraph  systems,  wherein  means  are 

provided  whereby  the  relatively  long  spaces  between  the  characters  representing  the 

letters  or  words  of  tRe  code  are  differentiated  frcm  the  short  spaces  between  the  dotj 

and  dashes  constituting  the  characters  of  the  cede. 

21 ,792  Lincoln.     Electric  meters  of  the  thermal  type.    (5/1 1/13.) 

22,004  W.  R.  Sykes'  Interlocking  Signal  Co.  &  Sykes.     Means  for  automatically 

arresting  railway  trains  provided  with  autc  malic  brakes. 
22,554  British  Insulated  &  Helsby  Cables  (Ltd.),  Fuller  it  Harrison.    Art  of 
duplex  telephony. 
Consists  in  simultaneously  loading  the  physical  and  phantcm  circuits  by  means  of  a 
single  coil  without  the  production  of  a  stray  field. 
22,887  Greenwood.    Telephone  receivers. 

23.071  Holden.     Electric  measuring  instruments  cf  the  moving-ccil  type. 
23,357  MiDGLEY  &  Vandervell.     Electric  starters,  more  particularly  for  uce  en  motor 

cars  and  the  like. 
23.544  B.T.-H.  Co.    (G.E.  Co.)     Electrcmagnctic  switches. 
24,697  Sunderland  Forge  &  Engineering  Co.  &  Reed.     Electric  connection  boxes. 

1915  Specifications. 

757  Parker.    Wire  joiner,  for  the  purpose  of  connecting  cr  joining  te'.egrcph  cr  ether 

wires. 
937  Booth  &  Miller.     Electric  light  prepayment  apparatus. 
1.689  Ricci  &  Ricci.     Portable  electric  head  lamps. 
1,818  Francis  Barker  &  Son  (Ltd.)  &  Barker.    Magnetic  compasies. 
4,079  RouTiN.    Meins  for  collectively  actuating  and  controlling  alternating-current 
motors.    (Patent  of  addition  not  granted.) 
Consists  in  the  combination  of  a  plurality  of  alternating-current  ccn-.mutatcr 
motors,  the  rotor  of  each  having  a  plurality  of  siijj-rings  severally  connected  to 
different  points  of  its  winding,  and  the  slip-rings  of  theseveral rotors  being  connected 
to  each  other  in  pairs,  and  thestatcrof  each  motor  having, two  coils,  one  arranged  so 
as  to  neutralise  self-induction  of  the  armature,  and  the  other  not  in  series  with  the 
rotor  winding,  fed  at  constant  pressure  and  with  a  suitable  pha^e  difference  with 
respect  to  the  voltage  supplied  tD  ths  rotor. 
5,865  Robert    Bosch   (Firm  of).     Means  for  startiag  intemal-cjmbusticn  engines, 

(17,'5/14.) 
9,682  Ossterreichische  Daimler-Motoren  Akt.-Ces.    Electrically-operated  change- 
speed  gear.    (14,7,14.) 


APPLICATIONS  FOR  PATENTS 

Note.— 7"A*  undermentioned  Applications  {except  those  marked  t)  are  not  oper  to 
public  ir.spcction  until  aUf.r  acceptance  ot  Complete  Specifications.  Those  marked  •  <2re 
c:  ■'  12  months  alter  the  dale  attached  to  them,  it  they  have  not  been  published 

I'  rdinarv  course.     Names  within  parentheses  are  thou  ot  communicators 

ot  mi'diuoKs  wnen  complete  Specification  accompanies  application  an  asterisk  is  affixed. 

November  5.  1915. 
15.595  MANSRir  &  Wai.kbr.    Construction  of  dynamos  and  electro-motcrs. 
15,633  B.T.  ri.  Co.     (G.E.  Co.,  U.S.)    Protective  devices  for  electric  circuits. 
15,635  W,  tt  T.  Avery  &  Gibbs.     Instrument  for  ascertaining  the  tensional  stress  of 

flexible  members. 
15,642  Faflby.    Screening  or  deflecting  rays  of  light  emanating  from  lamps  of  various 

kinds. 
15,652  Hampson.    Switchboards. 
15.663  Lswts.    Sector  spectro-photometers. 

November  6.  1915. 
15,681  Railiki-,  Si  Garrard.    Operating  rotary  con\'erters  and  other  ahemating-current 

machinery.    (Addition  to  10.841/13.) 
IS.bS.*;  Landis  &  Gyr  Akt.-Gbs.     Electric  heating  device.    (9, 11  14.  Svkitzerland.)* 
15.69.S  B.T.-H.  Co.    (G.E.  O..  U.S.)     Method  of  making  vitreous  bodies. 
15.697  Fairwbathbk.     (Singer  Mfg.  Co.,  U.&)     Power  transmitters. 
15.713  Rcbbrts.     Relays. 
15.715  Kimball.    Systems  of  power  transmission. 

NoN'ember  8.  1915. 
15.737  Harris  4  Smith.    Semi-obscured  reflecting  electric  incandescent  lamp- 
15.740  Cayie'-s      Elccinc  overhead  tram  trolley. 
15.750  Imfav.     (S'^ciP^y  of  Chemical   Industry  in    Basle.  Switzerland.)    Process  for 

ele;trol)rticallx  red  ucin  g  or  o  xid  isin  g  organ  ic  substances.  * 


The  electrician,  December  lo,  1915. 
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COMMERCIAL  TOPICS. 


The  Coal 
Supply. 


The  Board  of  Trade  have  issued  an  important 
notice  in  regard  to  the  supply  of  coal.  The 
Board  call  attention  to  the  probability  that, 
owing  to  the  increasing  consumption  of  coal  in  the  industrial  areas, 
and  the  reduced  output  from  the  mines  due  to  the  enlistment  of 
miners,  it  will  become  necessry  for  many  industrial  consumers  to 
draw  their  supplies  to  some  extent  from  districts  other  than  those  on 
which  they  have  been  accustomed  to  rely.  In  order  to  obtain  a 
regular  and  uninterrupted  flow  of  coal,  it  is  recommended  that 
industrial  consumers  should,  wherever  possible,  contract  for  their 
requirements,  and  not  trust  to  the  open  market.  Colliery  owners 
on  their  part  will,  it  is  hoped,  assist  by  making  contracts  for  as  much 
of  their  output  as  they  can  feel  reasonably  sure  of  maintaining.  In 
view  of  the  situation  it  may  be  necessary  for  the  Coal  Exports  Com- 
mittee from  time  to  time  to  restrict  further  the  recommendation  of 
licences  in  the  case  of  coals  in  general  demand  for  home  con;um  )t'o  i. 


Nou,  Parliamonfaru  "^^^  restrictions  upon  the  issue  of  new  loans  has 
«ew  raniameniary  j^^^  ^^^  ^^^^^  ^^  reducing  the  number  of  new 

schemes  for  public  works  to  quite  modest 
dimensions,  for  the  total  number  of  plp.ns  of  bills  deposited  is  only 
15,  compared  with  158  for  the  pp.st  session.  There  are]  two  ra.ilway 
bills,  against  four  kjst  year  ;  tramways  none,  against  10  ;  miscella- 
neous five,  against  35  ;  provision?,l  orders  nine,  against  109.  Though 
there  is  no  new  tr?.mwa,y  scheme,  the  Metropolitan  Electric  Tram- 
ways (Ltd.)  is  seeking  an  extension  of  time  for  the  exercise  of  powers 
acquired  in  1911,  1913  and  1915.  Private  promoters  also  seek  to  con- 
struct light  railways  in  Lostock,  Manchester,  having  junctions  with  the 
Trafford  Park  lines  ?.nd  with  West  Manchester  light  railway  at  Davy- 
hulme.  Modifications  of  the  authorised  Deame  District  (W.  Riding) 
Light  Railways  p.re  also  sought,  including  the  construction  of  about 
If  miles  of  new  tramway  at  Wath-upon-Deame  and  Bolton-upon- 
Deame,  but  two  short  lines  sanctioned  in  1915  are  to  be  abandoned. 
Only  one  electric  lighting  order  has  been  applied  for — viz.,  by  the 
Church  Stretton  Electric  Supply  Co.  for  Church  Stretton.  Though 
there  is  little  new  work  proposed,  it  must  be  remembered  that  the 
acts  and  provisional  orders  of  the  past  two  or  three  yea.rs  were  sufli- 
ciently  numerous  to  keep  mp.nufacturers  and  contractors  busy  for  a 
long  time  after  the  declaration  of  peace.  It  might,  perhaps,  be 
mentioned  that  this  year  there  are  a  number  of  gas  bills,  in  v/hich 
finp.ncial  p,nd  other  powers  are  asked  for.  In  many  of  these  bills 
authority  is  sought  to  prescribe  a  minimum  charge  for  gas  laid  on  to 
premises  having  a  supply  of  electricity.  If  such  a  power  be  con- 
ferred upon  gas  companies,  there  c?.n  be  no  reason  why  it  should  not 
be  extended  to  electric  supply  undertakers,  though  it  is  not  likely 
to  be  asked  for  except  in  small  towns  and  isolated  places  incapable 
of  maintaining  rival  lighting  companies.  Attempts  to  check  pro- 
gress and  to  avoid  the  efl'ects  of  economic  laws  are  not  successful  for 
long,  and  our  gas  friends  will  find  out  in  due  course  that  their  desire 


to  establish  a  species  of  preferential  charging  will  not  stop  the  pro- 
gress of  electricity  supply  or  stave  off  the  evil  day. 


Allowanpps  fo  ^^  more  than  one  occasion  recently  we  have 

Emnlovps  Sprvine  ^^^^^^  attention  to  the  risk  of  surcharge  run  by 

w"fh  fh    r  1  local  authorities  who  make  excessi%-e  allowances 

to  employes  who  have  joined  H.>L  Forces.     It 

is  now  reported  that  the  L.G.  Board  district  auditor  has  surcharged  the 

members  of  Camberwell  (London)  Borough  Council  £900  in  respect 

of  payments  to  workmen  and  officials  who  are  ser\-ing  with  the 

colours.   The  auditor  states  that  in  most  of  the  cases  the  money  p;  id 

by  the  Council,  when  added  to  the  Government  pajTnents,  doubled 

the  sums  available  for  the  maintenance  of  the  men's  families,  j 

*        *        *         * 

p       J.  Some  interesting  facts  relating  to  the  uses  of 

Hvdro-Electrics  ^^^^^"^^"^  energy,  as  supplied  by  the  Hydro- 
^  '    Electric  Power  Commission  of  Canada  are  given 

in  another  column.  The  details,  such  as  they  are,  have  been  given 
to  the  "  Electrical  World  "  by  Sir  Adam  Beck,  the  chairman  of  the 
Commission.  In  particular  they  show  how  rapid  has  been  the  pro- 
gress in  the  use  of  the  electrical  energy  generated  by  the  original 
jjlant  of  the  Ontario  Power  Company  at  Niagara  Falls.  With  this 
company  the  Commission  entered  into  a  30-years  contract  for  the 
supply  of  100,000  H.P.,  but  it  has  been  found  necessary,  owing  to  the 
growth  of  the  demand,  to  make  provision  in  the  shape  of  additional 
plant  for  a  prospective  peak  load  of  300,000  h.p.  It  is  significant 
that  the  Commission  has  found  it  necessary  to  arrange  for  other 
sources  of  supply  than  that  of  the  plant  at  Niagara,  and  has  itself  ^a 
number  of  smaller  stations  in  service  and  connected  up  with  the 
system. 

We  have  always  pointed  out  that  it  is  difficult  to  compare  the 
methods  and  progress  of  electrical  undertakings  ""  on  the  other  side  " 
with  those  which  obtain  in  this  coimtry  ;  at  the  same  time  there  is  a 
tendency  to  centralise  generating  plant  and  distribute  energy  to 
small  townships  on  the  grand  scale  which  is  worthy  of  note  in  this 
country.  We  hear,  at  times,  from  visitors  on  t  heir  return  from  Canada 
and  the  United  States,  that  the  standard  of  reliability  of  supply  in 
those  countries  is  not  as  high  as  it  is  in  Europe,  nor  is  it  aimed  at  by 
the  supply  authorities.  On  the  other  hand,  schemes  of  this  nature 
are  of  value,  in  that  they  are  able  to  prove  that  wide  areas  of 
industrial  and  commercial  territory  can  be  furnished  with 
electrical  energy  at  low  rates,  and  on  a  basis  which 
will  yield  a  profitable  return  to  the  undertakers.  The  Commis- 
sion set  out  with  the  plan  nf  public  owiership  in  mind,  and 
prides  itself  upon  the  fact  that  it  has  succeeded  in  its  ideal.  No  less 
than  130  municipalities  are  at  present  "  authorised  distributors  "of 
its  hydro-electric  energy,  and  they  are  enabled  to  charge  rates  whi-h 
encourage  practically  every  class  of  consumer  to  use  the  service  for 
lighting,  heating,  cooking  and  power  purposes.  The  work  being  done 
in  the  supply  of  power  in  the  farming  districts  is  of  great  interest,  and 
might  well  be  made  the  subject  of  a  special  report  on  the  pirt  of  our 
own  Minister  of  Agriculture.  Failing  that,  the  Commission  itself 
might  be  persuaded  to  issue  a  complete  accouur  of  the  progress  made 
in  this  direction,  together  with  technical  data  regarding  the  class 
of  motors  used,  the  Idnd  of  machinery  driven,  and  the  results 
obtained  with  certain  energy  consumption  over  a  period  of  |12 
months.  Information  is  also  needed  upon  the  plan  resorted  to  for 
the  supply  of  motors  and  installation  material  to  farmers  and  agn- 
culturists  generally,  who  camiot  lay  out  capital  upon  purchase 
outright.  There  must  be  in  vogue  some  method  of  hire-purchase, 
or  other  deferred  payment  arrangement,  wliereby  the  suiaUer  men 
are  enabled  to  become  consumers;  because, although  the  charges  for 
energy  are  low,  considerable  financial  outlay  is  required  before  a 
consumer  can  take  advantage  of  them.  We  do  not  know  to  what 
extent  the  work  of  the  Commission  has  been  influenced  by  the  war, 
but  we  hope  that  its  efforts  on  behalf  of  cheap  domestic  and  indus- 
trial electricity  supply  over  vast  areas  of  country  vr\il  not  be  senously 
hampered.  We  need  experience  in  this  region  of  power  ser^^ce,  and 
the  future  will  prove  that  the  detached  position  of  the  Canadian 
Dominion  from  the  European  War  will  furnish  results  which  we  our- 
selves shall  take  advantage  of  in  tunes  of  peace.  ^J       .        -^ 
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IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  the  week  Nov.  29.  1915,  to  Dae.  4,  1915. 


In  view  of  the  increased  interest  Mhich  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  (See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Folkestone.— France :  E!ec.  carbons,  13  pkgs. ;  unenumerated,  12  pkgs. 

Liverpool.— France :  Electrodes,  31  pkgs. 

LoNDori.—U.S.A. ;  Elec.  machinery,  £2,167;  carbon  candles,  £70;  elec.  lamps, 
£1,973;  telephone  materials,  £187;  lamp  parts,  £81  ;  wireand  cable,  £10  ;  unenumerated, 
£2,902— 13  pkgs.  Holland.-  Elec.  lamps,  £3,514— 302  pkgs. ;  carbon  candles,  £90  ;  wire 
and  cable,  £924 ;  lamp  parts,  £346  ;  unenumerated.  £265.  Francs:  carbon  candles,  £115; 
unenumerated,  £43.  Denmark:  Elec.  machinery.  £120.  Sweden:  Elec.  lamps,  £310. 
Norway:  Elec.  machinery,  £16 ;  telephone  materials,  £54.  i>po:n'  Elec.  carbons,  50 
pkgs.  Canada:  Elec.  meters,  13  pkgs.  Switzerland:  Carbon  candles,  £500;  une- 
numerated, £60. 

Southampton.— /=ra«ce.-  Unenumerated,  31  pkgs. 

EXPORTS. 

To  Australasia.— >l«cWfl«(/.-  Wire  and  cable,  £313.  Melbourne:  Elec.  machinery 
£761;  wire  and  cable,  £3,326 ;  unenumerated,  £87.  Sydney:  Elec.  machinery,  £238 ^ 
wire  and  cable,  £23  ;  telegraph  material,  £43  ;  unenumerated,  £33.  Wellington:  Elec. 
machinery,  £487;  wire  and  cable.  £1,622;  unenumerated.  £263.  fir/sia«e.-  Wire  and 
cable,  £45;  telegraph  material, £38;  unenumerated,  £1,858.  Dunedin:  Unenumerated. 
£107.  Lyttelton:  Wireand  cable, £43  ;  unenumerated, £187.  Adelaide:  Unenumerated, 
£147.  /=reewa«//e.-  Unenumerated,  £17.  Perth:  Elec.  machinery,  £256  ;  unenumerated, 
£36.  Christchurch :  Unenumerated,  £76.  Townsville:  Wire  and  cable,  £113.  Inver- 
cargiH:  Unenumerated.  £10. 

Africa.— Durban :  Elec.  machinery,  £594;  wire  and  cable,  £622;  unenumerated, 
£376.  Fori  Elizabeth:  Wire  and  cable,  £716  ;  unenumerated,  £76.  Cape  Town:  Elec. 
machinery,  £430  ;  wire  and  cable.  £55  ;  telegraph  material.  £33  ;  unenumerated,  £257. 
Bast  London  :  Elec.  machinery.  £173  ;  unenumerated.  £58.  Beira:  Unenumerated,  £10. 
Moji:   Unenumerated,  £39.     Zanzibar:    Unenumerated.  £12. 

Egypt.— Aden:  Unenumerated,  £16. 

South  and  Central  America.— Buenos  Ayres:  Elec.  machinery,  £184 :  unenumerated, 
£56.  Santos:  Unenumerated,  £52.  Colvy :  Unenumerated,  £201.  Rio  de  Janeiro: 
Unenumerated,  £88.    Panamas:  Unenumerated.  £290. 

U.S.A.— New  York  :  Unenumerated,  £57.    Boston:  Unenumerated,  £17. 

Canada.-  Montreal:  Unenumerated,  £42.    St.  John's:  Unenumerated.  £96. 

Holland. —Amsterdam :  Wire  and  cibh,  £1,217  ;  unenumerated,  £2,891.  Rctterdanv 
Wireand  cable,  £861. 

Portugal.— t/jton.-  Unenumerated,  £11. 

Spain.— Barcelona:   Elec.  wire,  £80  ;  unenumerated,  £161. 

Norway.— Christiana :  Unenumerated,  £407. 

Denmark.— Copenhagen :   Unenumerated,  £100. 

India,  Csvlon,  Indo-China  and  Straits  Settlements.  -  Bombay:  Unenumerated, 
£247.  Calcutta:  Wire  and  cable,  £2.232 ;  unenumerated,  £307.  Madras:  Wireand 
c;ible,  £515;  unenumerated.  £100.  SingaiJorc:  Unenumerated,  £117.  Penang:  Un- 
enumerated, £300.  Karachi:  Wire  and  cable,  £14;  elec.  machinery,  £47;  un- 
enumerated, £15.  Cey.'ow.-  Unenumerated,  £170.  Kilindini :  Elec.  machinery,  £53  ; 
unenumerated,  £15. 

China.- 5Ao«fAo/.- Unenumerated,  £414.  Hongkong:  Elec.  machinery,  £433  ;  un- 
enumerated, £10. 

Japan.'    Yokohama:  Unenumerated,  £141. 

Java.— Sourabaya:   Unenumerated,  £290. 

West  Indies. —/flwfl/cfl.-  Unenumerated,  £21. 

Mau.ritius.— Telegraph  material.  £58;   unenumerated,  £31. 

Gibraltar.-  Elec.  machinery,  14  tons  :  telegraph  material,  £130. 

Francp.— Dieppe:  Unenumerated,  £135.  Paris:  Unonumerated,  £17.  Dunkirk: 
Unenumerated,  £280.  Calais:  Unenumerated,  £200.  Havre:  Unenumerated,  £97. 
Rouen:    Unenumerated.  £670.    Boulopnr ,■    Unenumerated,  £301. 

FOREIGN  GOODS  (duty  paid  and  free). 

Durban:  Unenumerated,  £370.  New  York:  Unenumerated,  £20.  Port  Elizabeth : 
U.ienumerated,  £115.  Harve:  Elec.  motor,  £67.  .East  London:  Unenumerated.  £104. 
Rotterdam:  Unenumerated,  £487.  Brisbane:  Unenumerated,  £58.  Co/c;.';  .•  Unenumer- 
ated, £30.  Capetown:  Unenumer.ited,  £132.  Ceylon:  Unenumerate,',  £29  Nantes- 
Unenumerated  £18.     V/cUington:  Telephone  ipparatus.  £2.315. 

NoTK. — The  largo  numlxsr  of  items  in  these  official  returns  under  the 
misleading  heading  "  unenumerated  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materials." 


EDUCATIONAL  NOTES. 


University  ol  OxJord.  -It  haH  hren  dcciilwl  lo  hiiri^oiuI  all  university 
KchoIarHhijiH  and  ])rizofl  which  voiild  be  ujicnod  lo  compotition  after 
May  1  next.  The  incoinf  anrl  HchoInrHhipH  and  priz^-K  will  be  tnin.'<- 
forrod  to  llic  ^enfraj  fund  durinj^'  the  c'Mi(>r>»rmy  prricKl.  by  wlijch  the 
university  will  gain  11.841  in  HlHi  ami  £3,717  in  MM7. 

Imperial  College  of  Science  and  Technology.--A  Ii«t  of  wludentj* 
(pest  and  picscnt)  and  .stall  \n1i(i  iuivc  jonu-d  H.M.  P'orew  has  been 
issued. 

The  lisf  JH  iiH(ini)il<tc,  and  Die  Hc^-i.^tnir  will  br  iiIiahihI  lo  receive 
infoimntion  to  enable  him  to  rorred  and  nniplifv  it.  Vy  to  Mav  27 
1,185  had  joined,  including  715  fifliccTH  and  470'inen;  2:<  have  born 
killed  and  17  woundi-d. 

BUSINESS   NOTICES. 

Tlic  head  ofTuo  of  the  Kfiindein  (  niTip.-tiv  in  now  fsiluattxl  at 
iMilling.'^  Park  \\'()rks,  Wolverhanijiton. 

Mr.  \V.  .1.  1'a\\\\  has  (wc  are  iiifurmcdj  im>\»  iii«i-..|  ».■  i.ur  ,iii  iirtiv*- 
part  in  the  ronduct  of  the  busincHH  of  the  rompnny,  nr.d  Mr  \VnJ«<>r 
IFowrroft  hn.s  resigned  his  oflircs  cif  m.n  \. 

All  i>rdcrs  given  on  behalf  of  the  (Vintiviti\  \. 

Mr.  Peter  Sniitli. 

Sale  by  Auction.- Mr.'<sr.s.  JIdhic  a  to..  :t.i.  (rid  vti.di^nxM  t, 
\\'estn\iii.stor,    S.W.,   will   sell    b;     j.ublio.    auction    at    Holy    Trinity 


.Schools,  Beresford-street,  near  the  Royal  Arsenal,  Woolwich,  on 
Thursday,  10th  inst.  (by  order  of  the  Secretary  of  State  for  War),  at 
11  a.m.  some  un-serviceable  and  obsolete  stores,  including  quantities 
of  iron  and  steel  scrAp,  cupro-nickel,  lead,  antimony  and  tin  alloy, 
electric  cable,  &c.  Lots  may  be  viewed  on  Monda}-,  Tuesday  and 
\\'ednesda\-  previous  to  and  on  morning  of  sale.  Catalogues  from 
Armament-buildmgs,  Whitehall -place  and  Imperial  House,  Tothill- 
street,  Westmin.ster,  S.W.,  Ordnance  Office,  Tower,  and  Ordnance 
Office,  Royal  Arsenal,  Woolwich,     fee  an  advertisemerit. 

Business  for  Sale. — The  patents  and  stock  of  Checkogram  (1908), 
Ltd.,  are  advertised  for  sale  in  another  column.  Particulars  from 
the  liquidator,  1.50,  Oxford-street,  London,  W. 

Patent  Development. — The  proprietor  of  patent  No.  29,240/1909, 
relating  to  an  "  Improved  storage  battery  for  portable  lamps,"  is 
prepared  to  sell  the  patent  or  to  grant  licences  thereunder.  Applica- 
tions to  Messrs.  Boult,  \\ade  &  Tennant,  patent  agents,  111  and  112, 
Hatton-garden,  London,  E  C 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

A  meeting  to  recei\e  an  account  of  the  winding  up  of  the  Felgate 
Installation  Co.  (Ltd.)  will  be  held  at  51,  Market-place,  Reading,  on 
Jan.  8. 

A  supplementary  dividend  (lid.)  will  be  i>ayable  on  Dec.  17  at 
27,  Brazennose-street,  Manchester,  to  creditors  of  Joseph  Swainson, 
electrical  contractor,  22,  Booth-street,  Manchester. 

Winding-up  Petition. — A  petition  for  winding  up  Maxim  Lamp 
^Vork.s  (Ltd. )  has  been  i>resented  by  A.  Hurst  &  Co.,  and  will  be  heard 
bv  Mr.  Justice  Astburv  on  Dec.  14. 


ELECTRrCITY  SUPPLY. 


EXTENSIONS. 

Aberdeen. — The  Electricity  Committee  recommend  the  Cor- 
poration to  approve  a  scheme  prepared  by  the  city  electrical  engineer 
(Mr.  J.  A.  Bell)  for  the  exten.sion  of  the  electric  supply  works  at  an 
estimated  cost  of  £21,175. 

In  his  rej)ort  Mr.  Bell  states  that  the  installation  of  further  modern 
plant,  even  at  its  present  enhanced  price,  could  be  shown  to  be  »  very 
]>aying  )iro])osition  from  a  costs  point  of  view,  csjwcially  with  coal  and 
material  at  their  jjresent  j)rices.  He  recognises  that  capital  exi)enditure 
niu.^t  at  pi<'sent  be  reduced  to  a  niininiuni,  and  the  reduction  of  costs  has 
ha<l  no  inHucnce  tipon  him  in  making  his  recommendations.  In  his  judg- 
ment, the  continuity  of  supj)ly  would  be  endangered  unless  plant  were 
installed.  Each  month  since  the  opening  of  war  the  output  of  the 
department  had  risen,  notwithstanding  the  curtailment  of  public  and 
])rivate  lighting,  amounting  to  alwut  half  a  million  units  \)eT  annum. 
Since  the  city  has  lieen  made  a  centre  for  the  manufacture  of  munitions 
the  increase  had  taken  a  further  upward  turn.  Already  over  5,000  h.p. 
of  motors  conj^led  to  the  mains  were  employed  in  faotories  or  works 
wholly  or  partly  engaged  on  mimition  and  (Government  work,  and  to  that 
870  n.r.  would  Ik-  added  in  the  near  future.  The  total  horse-]xiwer  of 
motors  coupled  on  July  'M  last  was  10.082.  Including  thej200  kw.  set  dis- 
mantled for  sale,  they  had  a  total  of  8,380  kw.  of  generating  plant,  con- 
sisting of  4.000  kw.  a.c.  i)lant  in  two  units  of  3.000  kw.  and  1.000  kw.. 
and  4.380  kw.  of  d.c.  plant  in  seven  units.  The  maximum  load  for  1913 
was  4.733  kw..  and  for  1!)14  4. .500  kw. — a  reduction  of  173  kw..  due  to 
restriction  of  lighting.  In  the  latter  year,  however,  there  was  an  addi- 
tionnj  2.">'»  k.w.  kno\ni  to  l>e  ruiming  over  the  ]>cak,  which  would  ha\T 
inerea.M  d  the  difTerencc  to  423  kw.  The  normal  maximum  lo»*l  for  1914 
ought,  therefore,  to  have  been  at  least  4,733  kw.  ]»hjs  423  kw..  or  a  total 
of  o,]W  kw.  In  the  last  10  years  the  maximum  increase  in  maximum 
load  was  5M  I  kw.,  the  minimum  increase  2")  kw..  and  iUv  average  2Si>  kw. 
Taking  the  a\erage  increase  as  a  basis,  they  shotdd  reach  a  ntaxintum 
load  of  .'">.442  kw.  this  winter  and  .■).72S  kw.  fl)r  the  winter  of  IPIO.  I^st 
year,  howiver.  was  anything  but  an  average  year,  and  the  present  one  is 
alun  abnormal.  The  lighting  load  coupled  for  the  year  ending  July, 
1914,  was  the  largest  since  the  advent  of  the  metal  filament  lamp.  The 
linaneial  year  ending  .luly.  IJIl.'J.  showed  that  the  lighting  load  connectwi 
was  :  I  Hive  iho  previous  five  years'  average  (exoludini:  1914).  l-Hirthcr, 
'h'  ise  jM>r  aiuium  in  motors  eouple<l  in  the  alx^ve  10 

.vci.'       ,  I.  .'   11.1'..  the  minimum  increase  27(i  n.r..  and  the  average 

inen'a.'i<«  per  annum  800  H.r.  The  year  ending  July  31  last  showc<l  an 
increase  of  1.(141  n.r.  In  the  first  11  weeks  of  the  present  year  (hey  had 
coupled  up  r<79  U.V..  and  they  had  apjilications  for  a  further  870  n.r.  to 
Ix'  iiiM  ill.  ■!  .  ••:\r  future.     The  a\Trage  for  a  ]x>riod  of  yeirs  was. 

'•"'"'""  •  '  for  the  requirements  of  1916.     The  monthly  returns 

aln-ady  sliow  o\-cr  KK)  kw.  in  excess  of  ]-»re\'iou8  eorre«]>ondinc  mavim.<i. 
In  view  of  all  the  cireunistaneos,  therefore,  the  maximum  load  for  1916. 
though  it  may  lie  considerably  more,  cannot,  in  Mr.  B»>irs  opinion,  be 
t   leu  a.s  loss  than  ,'».870  kw.     They  werv  then  left   with  an  appamtt 

nd-by  of  p)j»nt  of  2.r»10  kw.  reduced  to  2,410  kw..  due  to  traction 
iely.  In  the  event  of  the  3.000  kw.  set  l>eing 
my  tiiiK' in  till  winter  month.s,  supply  could  not 
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be  fully  maintained,  even  supposing  that  tlie  a.c.  plant  and, the  d.c.  j)lant 
were  interchangeable  and  equal.  The  additional  loads  in  the  various 
areas  were  being  met  by  means  of  supply  from  a.c.  plant  and  sub-stations, 
and  in  the  event  of  failure  of  the  a.c.  generating  plant  the  d.c.  cables  were 
insufficient  to  co])e  with  the  load,  even  if  the  requisite  generating  plant 
were  available.  There  wore  otiier  engineering  difficulties  due  to  con- 
version from  d.c.  to  a.c,  and  there  was  also  the  question  of  boiler  capacity 
even  if  d.c.  plant  could  be  utilised  as  the  stand-by.  Common  prudence, 
therefore,  made  it  necessary  to  ])rovide  new  a.c.  plant  before  the  winter 
of  191().  He  estimated  the  a.c.  load  in  1016  would  be  2,420  kw.,  exclusive 
of  the  docks  sub-station  (held  over  last  year),  and  at  least  2,670  kw.  with 
this  addition.  The  3,000  kw.  set  had,  up  to  the  7th  ult.,  generated 
19,000,000  units,  and  would  be  continuously  called  upon  to  do  more  work 
from  day  tp  day.  The  set  had  already  in  20  months  saved,  after  all 
capital  charges  were  paid,  £2,490,  and  would  at  the  present  price  of  coal 
pay  for  itself  in  another  18  months.  Tlie  policy  adopted  by  the  Council 
of  delaying  the  doubling  of  the  Ferry  hill  generating  station  buildings  until 
such  time  as  the  older  plant  was  replaced  by  large  and  more  efficient  units 
had  proved  itself  correct.  It  had,  however,  the  disadvantage  that  it 
was  only  during  the  period  April  to  July  that  the  necessary  alterations 
could  be  made  and  the  foundations_prepared.  With  the  present  shortage 
and  class  of  labour  available,  it  was  expected  that,  on  tliis  occasion,  the 
full  four  months  would  be  required  for  that  work.  As  regards  delivery, 
he  understood  that  if  plant  be  put  on  a  "  munition  "  basis,  delivery  could 
be  obtained  in  from  eight  to  nine  months.  He  recommended  that  he 
be  aiithorised  to  proceed  with  the  preparation  of  specification  and  draw- 
ings forthwith,  so  that  offers  could  be  obtained  at  as  early  a  date  as 
possible.  He  estimated  the  cost  of  these  extensions  to  be  as  follows  : 
One  5,000  kw.  turbo-alternator,  with  condensing  plant,  switchboard 
gear  and  foundations,  £16,500  ;  one  1,000  kw.  La  Cour  converter,  with 
switchgear  and  foundations,  £2,750,  plus  10  per  cent,  for  contingencies 
(£1,925),  or  a  total  of  £21,175. 

Bath. — The  Electric  Lighting  Committee  recommend  the  Council 
to  lay  a  new  feeder  at  a  cost  of  £1,400,  in  order  to  provide  Messrs. 
Stothert  &  Pitt  with  an  additional  supply  of  power  for  their  Newark 
works. 

Belfast. — At  the  meeting  of  the  City  Council  last  week  it  was 
reported  that,  in  view  of  the  small  margin  of  reserve  available  at  the 
power  station,  a  circular  had  been  sent  to  consumers  of  electricity 
asking  them  to  help  the  Tramways  and  Electricity  Committee  bj' 
reducing  their  lighting  as  far  as  possible  between  4  p.m.  and  5:30  p.m. 

Aid.  Tyrrell,  in  moving  the  adoption  of  the  Committee's  minutes, 
said  that  the  claim  against  the  insurance  companies  in  connection  with 
the  fire  at  the  power  house  had  been  settled  for  £3,808.  The  original 
claim  was  £4,504,  and  the  consequential  loss  had  yet  to  be  settled. 

As  the  Treasury  had  refused  the  application  of  the  Corporation  for 
sanction  to  capital  expenditure  of  £6,700  on  electric  supply  mains,  an 
important  part  of  the  public  service  would  be  held  up  for  the  time  being. 

It  was  also  stated  that  the  late  superintendent  of  the  power  house 
(Mr.  A.  B.  Farrell),  who  had  been  dismissed  by  the  city  electrical  engince'- 
(Mr.  T.  W.  Bloxam),  Iiad  served  a  writ  upon  the  latter  for  libel  and 
slander.  The  Committee  decided  to  take  no  action  in  connection  with 
those  proceedings.  It  was  also  stated  that  Mr.  J.  A.  M'Kee,  distributmg 
assistant,  had  resigned  his  position.  ■• 

Councillor  Dr.  Williamson,  in  moving  the  adoption  of  the  minutes 
of  the  Police  Committee,  called  attention  to  the  fact  that  the  public 
electric  lamps  were  being  put  out  of  commission  and  replaced  by  gas,  the 
object  being  to  relieve  the  pressure  on  the  power  house. 

Councillor  Cueley  felt  sorry  that  the  electric  lamps  were  being  taken 
down  and  scrapped.  They  had  cost  £1,582,  and  would  be  worth  very 
little  if  laid  aside  for  a  period.  The  lamps  were  suggestive  of  progress  in 
Belfast,  and  if  they  were  taken  down  it  would  seem  to  imply  that  they 
were  progressing  the  wrong  way. 

Councillor  Dr.  Williamson  said  (in  reply)  the  action  of  the  Police  Com- 
mittee was  taken  solely  with  the  object  of  relieving  the  electric  su])ply 
station,  and  was  taken  at  the  instance  of  the  electricity  department. 
With  regard  to  the  general  lighting  of  tho  city,  it  had  been  reduced 
originally  at  the  request  of  the  authorities  responsible  for  the  defence  of 
the  realm,  and  coidd  not  be  restored  without  their  consent. 

Burton-on-Trent. — Owing  to  the  increasingly  heavy  demands  for 
electrical  energy,  it  is  proposed  to  apply  to  the  L.G.  Board  for 
sanction  to  borrow  £3,500  for  laying  additional  cables. 

Darlington. — The  Corporation  have  received  the  sanction  to 
borrow  £15,600  for  extensions  at  the  electricity  works. 

Of  the  loan,  £12,800  is  rfcquired  for  a  turbo -generator,  condensing 
plant,  &c.,  switchboard  and  cables,  and  £2,800  for  coal  handling  plant. 

Hornsey. — The  L.G.  Board  have  sanctioned  a  loan  of  £500  for 
laying  electric  supply  mains. 

London  County  Council. — On  Tuesday  a  capital  estimate  of  £5,000 
for  the  construction  of  foundations  for  an  adclitional  turbo-generator 
at  Greenwich  generating  station  was  passed. 

Nuneaton. — About  a  year  ago  the  British  Thomson -Houston  Co., 
of  Rugby,  supplied  to  the  Corporation  a  750  kw.  geared  Curtis  turbo- 
generator, and  this  set  has  operated  so  satisfactorily  since  its  in- 
stallation that  the  Corporation  have  placed  an  order  for  a  duplicate 
Set  to  be  delivered  in  the  near  future. 


Stoke-on-Trent.— The    borough    electrical    r  \lr.    (\   H. 

Yeanian)  is  preparing  specifications  for  additi^         .  ;fig  plant. 

Worksop. — Messrs.  Oates  (Ltd.)  are  putting  down  additional 
machinery  at  their  works,  and  they  have  asked  for  a  further  .supply  of 
electrical  energy  from  the  municipal  electricity  department. 

GENERAL. 

Accrington. — An  ap])eal  is  to  be  made  against  the  asses.?ment  for 
income  tax  purposes  of  the  municipal  electricity  undertaking. 

During  the  absence  of  the  Borough  Electrical  Enj  '  '  -:       i,} 

Gray),  who  is  serving  with  H.M.  Forces,  the  Acting  Eii.  id 

an  extra  remuneration  of  £100  per  annum  from  the  date  of  Mr.  Gray'a 
enlistment. 

Bungay. — The  Urban  Council  have  apjx)inted  a  committee  of  four 
to  meet  Mr  C.  H.  Best,  in  order  to  consider  and  re[>ort  upon  his 
electric  supply  scheme. 

Burnley. — The  Electricity  Department  have  connected  with  the 
mains  up  to  500  h.p.  of  motors  for  power  supply  to  engineering  works. 

The  electricity  department  holds  an  excellent  record  in  connection  with 
the  war.  Already  a  large  number  of  men  have  enlisted,  and  on  Dec.  3, 
25  out  of  26  eligibles  were  attested  under  I>3rd  Derby's  scheme,  including 
the  electrical  engineer,  Mr.  J.  E.  Starkie.  The  department  is  now 
working  at  higher  pressure  than  ever  before,  the  electrical  energ\-  supplied 
being  now  over  30  per  cent,  more  than  at  the  same  period  last  year. 

Derby. — Aid.  Wilkins,  chairm?,n  of  the  Electric  Lighting  Committte 
reported  at  the  last  meeting  of  the  Council  that  they  were  endeavour- 
ing to  manage  with  a  very  .small  staff,  only  two-thirds  of  that  of  pre- 
war conditions.  A  rearrangement  of  duties,  which  would  not  involve 
extra  expenditure,  had  been  made. 

Eastbourne. — It  was  reported  to  the  Corporation  last  week  that 
the  London  Electric  Firm  of  Croydon,  manufacturers  of  arc  lamp 
loweriiig  gear,  searchlights,  &c.,  were  considering  moving  their 
works  to  Eastbourne,  and  wished  to  know  if  they  could  have  a  supply 
for  power  and  lighting  at  a  special  and  uniform  flat  rate. 

For  power  the  company  would  require  about  50  h.p.  ;  they  estimated 
they  would  use  a  total  of  24,000  units  per  annum  and  they  asked  for  a' 
flat  rate  of  Id.  per  unit.  Their  annual  account  would,  therefore,  amount 
to  £100.  The  hours  of  working  were  from  7  a.m.  to  5:30  p.m.  They  also 
wished  to  know  if  they  could  have  the  supph'  as  direct  current. 

The  electrical  engineer  (Mr.  J.  K.  Brydges)  pointed  out  that  the 
ordinary  charge  would  amount  to  £125  per  annum  and  he  did  not  think 
they  would  be  justified  in  quoting  the  lower  charge.  The  Electricity 
Committee  approved  this  and  also  decided  that  the  company  should 
provide  their  own  converting  machinery. 

The  Electricity  Committee  also  reported  that  there  were  several  men 
on  the  staff  of  military  age  who  had  expres.sed  their  desire  to  join  the 
Armv,  but  as  Mr.  Brydges  considered  them  essential  to  the  business  of 
the  electricity  undertaking,  he  could  not  give  them  a  written  statement 
to  the  effect  that  their  services  could  be  dispensed  with.  The  men  wished 
to  know  what  their  position  would  be  with  regard  to  the  difference 
between  their  civil  and  military  pay  being  made  up  by  the  Corporation, 
supposing  later  on  they  were  compelled  to  join  the  Army,  although  at 
present  they  were  willing  to  go  but  could  not.  The  question  has  been 
referred  to  the  Establishments  Committee. 

Hampstead  (London).— I\Ir.  F.  Geere  Howard  has  been  elected 
chairman  of  the  Electric  Lighting  Committee. 

Newquay. — A  Board  of  Trade  inquiry  was  held  here  last  week  into 
the  application  of  the  Newquay  Electric  Supply  Co.  for  power  to 
increase  the  maximum  price  of  electricity  from  6d.  to  8d.  per  unit. 

Mr.  H.  Gkeenway  (for  the  company)  said  his  clients  commenced  busi- 
ness in  1906,  and  had  expended  over  £20.000.  A  giuvantee  was  given  to 
the  shareholders  that  a  dividend  of  4  \iov  cent,  should  be  paid  for  the  first 
three  years.  More  than  4  per  cent,  had  not  been  earned,  and  on  one,  if 
not  more  occasions,  the  di^^dend  had  to  be  ])aid  by  additional  share 
capital,  because  of  the  demand  for  extra  mains,  &c.  The  long,  straggling 
nature  of  the  towai,  with  somethmg  like  11  miles  of  mains,  meant  a  very 
large  expenditure,  and  the  revenue  return  was  small.  The  apphcation 
was  for  permission  to  increase  the  maximum  charge  from  6d.  (fixed  m  the 
provisional  order)  to  8d.  per  unit,  but  there  was  no  intention  to  mime- 
diately  increase  the  charge  to  8d.,  but  only  to  7d,  If  the  application  was 
successful,  and  the  eompanv  found  that  owing  to  the  war  and  the  charges 
thev  could  not  do  with  7d.,'thev  desired  to  have  the  power  to  mcrease  tho 
ma  umum  to  8d.,  because  the  matter  could  not  be  reopened  for  five  years, 
but  they  were  prepared  to  enter  into  a  reasonable  agreement  that  for  a 
period  they  wotild  not  raise  the  price  more  than  Id.  Newquay  Ind  no 
manufactures;  and  there  was  practically  no  consumption  of  current  for 
power  The  effect  of  the  war  had  been  to  increase  the  cost  of  producir.g 
electric  lic^ht  and  to  decrease  the  income.  The  Defence  of  the  Realm  Aet 
had  been  vigorouslv  applied  to  Newquay,  and  had  resulted  in  the  revenue 
being  practicallv  halved  for  street  lighting  and  public  purposes  whilst 
private  lighting  had  been  reduced  to  p-actically  a  muumum.  Tlie  m- 
creased  cost  of  production  was  about  2id.  ix^r  uiut. 

Sir  C\RPMVEL  (for  the  Urban  Coimcil  and  private  consumers)  pomted 
out  that  in  an  agreement  between  the  promoters  of  the  comi>any  and  tho 
Council  before  the  provisional  order  was  granted,  it  was  stipulated  that 
the  charge  should  never  be  more  tlum  6d. 


I 


Mr.  Greenway  replied  that  that  was  a  statutory  company,  and  tho 
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agreement  entered  into  was  rendered  null  and  void  as  far  as  the  company 
was  concerned,  and  the  application  that  day  was  under  the  statute. 

The  Inspector  (Mr.  G.  Ropek)  said  it  appeared  to  him  the  Board  of 
Trade  were  not  concerned  with  the  agreement,  as  it  was  not  in  the  order. 

Mr.  Greenway  said  he  was  not  aware  of  the  agreement,  and  he  could 
not  until  now  understand  why  the  maximum  was  6d.  and  not  8d.,  as  in  so 
many  other  orders. 

Mr.  L.  MiLXE,  one  of  the  original  promoters  and  a  director  of  the  com- 
pany, said  the  maximum  of  8d.  was  actually  in  the  original  draft  of  the 
order,  and  they  believed  it  was  in  the  order  until  the  (,'lcrk  to  the  Council 
sent  them  the  agreement.  The  actual  increased  cost  of  generating 
electricity  at  Newquay  was  2-4d.  per  unit,  as  compared  with  the  Mid- 
summer and  Michaelmas  quarters  in  1913.  The  additional  cost  of  fuel 
had  been  0-67d.  per  unit.  For  the  1913  Midsummer  and  Michaelmas 
quarters  wages  were  0o9d.  per  unit  sold,  the  units  being  49,249.  For  the 
two  quarters  of  the  present  year  the  wages  were  l-28d.  per  unit,  the  units 
sold  })eing  28,778.  The  fixed  charges  were  21fkl.  per  unit  in  1913,  and  in 
1915  they  were  318d.  (Jf  municipalities,  he  had  found  that  81  out  of 
200  had  increased  their  prices  since  the  war.  The  units  sold  for  the  whole 
of  1913  were  106,774,  and  for  the  whole  of  1914,  104,620. 

In  cross-examination  he  said  he  had  not  looked  for  cases  of  an  increase 
over  6d.  per  unit  ;  Ilfracombc  had  raised  the  price  by  10  per  cent,  over 
6d.  since  the  war.  The  reason  of  the  present  troubles  was  the  war. 
During  the  past  month  of  the  fuel  used  one-tenth  had  been  coal  and 
nine-tenths  oil.  The  cost  of  oil  was  lower  than  coal,  and  they  hoped  Ui 
make  quite  an  appreciable  saving  by  its  uee. 

At  this  point  the  Inspector  said  the  Board  of  Trade  could  not  alt^^r 
prices  for  the  period  of  the  war.  They  could  f)nly  rc\-iKc  them  at  intervals 
of  five  years,  but  there  could  l)C  an  agreement  with  the  company  outside 
the  order  the  Board  might  make,  cither  by  the  Council  or  a  body  of  con- 
sumers. 

Mr.  Green'way  said  in  the  event  of  oppfjsition  being  withdrawn,  the 
company  would  undertake;  for  a  period  not  to  charge  more  than  7d.  But 
he  did  not  think  they  ought  to  )x;  asked  to  enter  into  an  agreement  and 
still  meet  opjKJsitioii. 

Mr.  Mii.NE  added  that  immediately  conditions  returned  to  those  of 
ante-war  time  they  would  go  back  to  the  old  price.  It  was  impossible  to 
say  what  the  conditions  would  be  at  the  termination  of  the  war. 

Sir  Robert  Edocumbe  (chairman  of  the  Urban  Council)  said  five  years 
seemed  an  unreasonable  time  to  go  without  a  revision  of  ])rice  under  the 
circumstance  K.  They  were  hani|M'red  l)y  j)re-war  legislation  which  was  not 
Huital)lc  (o  the  i)r(sent  time.  Could  not  tlie  Board  of  Trade  get  Parliament 
to  give  them  jiower  to  make  orders  for  three  years  in.stead  of  five  years  ? 

Mr.  Milne  suggested  an  arrangement  whereby  without  the  ajip.'-oval 
of  the  Board  of  Trade,  or  an  official  of  the  Board  of  Trade,  any  increase 
should  not  hold  good  beyond  six  months  after  the  war. 

The  IssPECTOK  said  the  Board  of  Trade  might  fix  a  minimum  alK)ve  M.. 
and  then  the  company  could  indejiendentiy  mike  an  agreement  with  the 
("Council  and  probably  a  rejiresentative  body  of  consumers,  that  the  price 
should  1h!  whatever  was  agreed  ujxm  within  the  maximum  for  a  certain 
period — the  jM^riod  of  the  war  and  six  months  after. 

Mr.  Mii.ne  :  Could  we  make  it  such  that  it  couhl  Iw  referred  to  the 
Board  of  Trade,  or  an  oflicial  or  to  arbitration  '! 

The  Is-si-KrToK  :  f  should  not  ol)ject  to  that.  I  will  undertake  that 
the  Board  of  Trade  shall  hold  tiieir  hands  while  any  negotiations  are  going 
on  between  the  Council  and  the  Comjjany. 

Mr.  CAKPMAKi.for  the  Council  and  consumers,  suggested  that  the  Board 
should  not  allow  the  limit  of  (m1.  to  Ik;  iiureased.  The  company  had 
calcnlaterl  on  the  use  of  coal,  b\it  they  w<Te  not  using  coal.  It  seemed 
the  com|)any  had  applied  too  soon  for  the  increase  of  the  maximum. 

Kvirlenee  was  then  given  by  consumers,  and  at  the  conclusion  of  the 
in<|uiry  the  Jns|Kctr)r  said  the  impression  made  on  his  mind  was  that  the 
company's  case  was  not  quite  so  strong  as  they  maintaine<l,  but  he 
thought  they  had  made  out  something  f)f  a  case  for  consideration  owin^:  to 
war  conditions.  The  company  might  have  made  rather  rosy  estimates  m 
the  early  days  which  hatl  not  (piite  com-  up  to  exiM-elations.  but,  as  far  as 
lie  could  gather,  there  was  never  any  idea  in  their  minds  of  getting  their 
ma.ximum  modified  but  for  the  extraordinary  conditions  now  ruling. 
Nearly  in-ery  appliealion  ma<le  to  I'arliament  this  session  for  a  |>rovi!«ional 
order  asked  for  8(1.  (kt  unit,  war  conditions  In-ing  no  doubt  partly  re.|wm 
sible  for  that.  If  the  eom|)any  had  gone  to  the  Hoard  of  Trade  to  .lay 
for  any  ixiwers  they  would  have  aske<l  for  8<l.,  an<l  thoiij^-h  it  would  ha  vi- 
no doubt  Ixen  op(K>sed,  he  was  inclined  to  think  I'arliament  would  have 
given  them  8(1..  IseauBe  of  the  conditions.  In  the  present  appliealion 
there  was  pretty  strong  and  pretty  general  op|>osition.  but  he  tlumght  the 
case  was  one  for  com|iromisc. 

At  the  suggestion  of  the  Inspector  the  parties  cone<'rno<l  hn<l  a  ])rivate 
conference,  and  eventually  an  agreement  was  arrived  at.  It  was  that 
the  maximum  jiriee  for  private  e(tnsumi>lion  sluudd  U-  7d.  jht  unit,  and 
that  tlu;  ])rice  ])er  unit  should  not  rxc(>ed  M.  ixUrr  the  expiration  of  one 
year  of  the  conclusion  of  ]>cace.  with  lilxrty  to  the  com|>any.  at  the  ex- 
piration of  that  date,  to  refer  to  the  arlutration  of  the  lioard  of  Trade  the 
(|uestion  of  any  |>rice  higher  than  Cxi. 

Shefneld. — At  the  mooting  of  tho  City  Cuunol  on  \\c«ino.Mi«y  it 
was  doeidod  to  apply  for  ii  pn)visional  orrlor  to  atitlmriHr  tho  transfer 
of  tho  Kelhuni  Island  oloctrie  i)<>w(>r  station  from  the  tramwavs 
undertaking  to  flio  electric  .supjdy  undertaking. 

The  F,leclrie  Supply  Committee's  estimates  for  tho  yonr  ending 
March  25.  191(1.  show  ihat  originally  the  income  was  fixed  "at  £100.240. 
but  this  had  HJiiee  Ihmmi  increased  to  £27T.4.'»0.  and  for  tho  year  rnduij; 
March  2'k  1917.  the  (<stimated  income  is  £.137. »>.'»().  The  workins  eyjx^n- 
Uiturv  for  the  current    year  originally  ostimat<>(l   at    £S7.3(>S  has   IxM'n 


inceased  to  £165,889,  and  the  expenditure  for  next  year  is  estimated  at 
£217,103.  The  increase  is  due  to  the  advance  in  prices  of  csal  and 
materials,  the  allowances  to  dependents  and  other  matters.  The  gross 
profit  for  the  current  year  estimated  originally  at  £111,932  is  now 
estimated  at  £101.561,  and  for  next  year  at  £120,547.  After  allowing  fo' 
interest  and  sinking  fund  the  surplus  for  this  year,  originally  estimated 
at  £4,252,  has  been  increa.sed  to  £12,421,  and  for  next  j-ear  £6,351.  The 
latter  figure  is  based  on  the  possibility  of  coal  being  purchased  at  its 
present  figure,  but  if  the  price  goes  up  there  may  be  an  adverse  balance 
on  the  years  working. 

South  Shields. — Out  of  a  regular  staff  of  about  56  of  the  electric 
su];ply  department  11  are  now  with  H.M.  Forces,  one  has  returned 
unfit  for  service  and  one  was  drowned  when  H.M.S.  ""  Hawke  "  was 
sunk  during  the  early  part  of  the  War.  The  present  staff  numbers 
44,  and  Ls  considered  to  be  an  irreducible  minimum  if  the  work  of  the 
department  is  to  be  carried  on. 

Of  the  j)rescnt  staff  18  males  are  of  recruitable  age,  but  seven  of  these 
have  Ix'cn  certified  unfit  for  mihtary  service.  Including  the  borough 
electrical  engineer  (Mr.  Harry  S.  Ellis,  M.I.E.E.),  the  remainder  have 
enlisted  under  Lord  Derby's  scheme  (Class  B),  although  the  majority 
of  this  number  are  already  starred  men.  All  men  of  recruitable  age  still 
wear  the  Admiralty  badge  which  was  obtained  for  them  several  months 
ago,  and  all  men  above  the  recruitable  age  now  wear  the  Ministry  of 
Munitions  badges.  It  will  now  be  left  to  the  Local  Tribunal  to  decide 
as  to  which  of  the  remaining  men  will  be  called  up  for  mihtarj'  service. 

The  bfjrough  electrical  engineer  has  recenth'  been  able  to  persuade  the 
Military  Authorities  to  allow  a  certain  amount  of  very  much  reduced 
lighting  in  the  streets.  This  consists  of  two  20  c.p.  lamps  on  e.ich  arc 
lamp  standard,  and  one  20  c.p  lamp  on  each  ordinary  standard,  the  lamps 
Ix^ing  dipped  in  green  paint,  and  the  surrounding  globes  coloured  black  in 
such  a  way  as  to  leave  only  one-third  of  the  bottom  part  of  the  lantern 
transparent.  Owing  to  the  militarj-  restrictions  as  to  lighting,  the  output 
of  the  electric  supply  department  for  lighting  purposes  is  down  very 
considerably,  and  owing  to  shortage  of  labour  the  output  for  traction 
pur])oses  shows  a  fall  of  10  per  cent,  for  November  as  against  October. 
The  power  output,  however,  has  increased  bj'  about  20  per  cent,  for  the 
year  up  to  date,  which  to  some  extent  compensates  for  the  serious  loss  in 
revenue  from  lighting. 

Wednesbury. — For  about  an  hour  on  the  30th  ult.  there  was  a 
failure  of  the  supply  of  electricity. 

It  is  stated  that  the  failure  ])roved  very  inconvenient,  as  many  of  the 
local  works  take  current  for  power  purposes  from  the  Municipal  generat- 
ing station.  Of  late  there  has  been  an  increasing  demand  for  current  and 
the  delay  in  the  delivery  of  a  rotary  converter,  which  was  ordered  somo 
time  airo  hy  the  Council,  has  jncrcascd  the  difficulties  of  the  situation. 

Woodford. — The  County  of  London  Electric  Supply  Co.  have 
decided,  in  coiisequencc  of  the  decision  of  the  Board  of  Trade  not  to 
grant  provisional  orders  during  the  war,  not  to  proceed  with  their 
application  for  an  order  for  Woodford  district. 


TRACTION   NOTES. 


Blackburn. — At  the  Council  meeting  last  week  the  vice-chainnan 
of  the  Klectricity  Committee  (Councillor  Higham)  said  the  difficulty 
in  obtaining  the  delivery  of  coal  and  other  commodities  might 
slightly  eurtiti!  their  ])()worsof  production,  and  might  render  necessary 
a  eiirt;',iImont  in  tho  tramcar  service. 

Doncaster.  The  Council  have  de?ided  to  reconstruct  the  tramway 
track  in  Not  her  Hall-roiul  from  Christ  Church-road  to  Sunny  Bar,  at 
an  estimated  coat  of  £500. 

Tho  Council  have  undertaken  to  U'ar  the  actual  cost  (£2,730)  of  tho 
nocos.sary  alteration  of  the  tclograjihs  along  the  Brodsworth  tramway 
route. 

Leith.  -The  Tramways  Committee  recommend  the  Council  to 
grant,  in  additi(Mi  to  the  war  bonus  already  given,  an  increase  of  Jd. 
IK>r  hour  in  the  wage*  of  tho  employees  who  are  jwid  by  the  hour, 
and  an  inerea-so  of  2s.  in  the  wages  of  those  paid  a  fixed  wage. 

London  County  Council.-  The  Highways  Committee  rejKirted  on 
Tuesday  thai  the  |insent  s(>rvicos  of  all-night  tramcars  entails  a 
loss  of  alx)ut  tl  .<HK»  a  yoftr. 

There  are  1('»  all  night  cars  in  s<'rvi<^e.  and  the  numlxr  of  passengi-s 
carried  was  apjiroximately  2.(KXI  a  night.  The  revenue  during  OctolxT 
was  only  5(i<.».l.  jM-r  car  mile.  Hitherto  workmen's  fares  had  Ivon 
chargoil  on  the  cars,  but  as  from  Jan.  1  tho  committw  rocommondod  thit 
onlinary  fares  Im*  rhargod. 

After  a  debate  tho  rocommondati(ui  was  carried,  with  tho  addition  of 
wonis  (<)  make  it  rloir  th«t  tho  increased  charge  would  only  apjily  during 
tl-.o  jM-rinil  of  the  w.ir. 

Newcastle-on-Tyne.  The  Tramways  Committee  has  l>een  in- 
Hf  niotcd  to  reconcidor  the  question  of  the  night  service  of  tranioarR. 
At  prewnt  tlto  ears  stop  at  9:30  p.m.,  and  it  is  .suggested  that  a  service 
shoidd  l»o  given  until  10:30  p.m. 

I.^st  week  tho  Cor|¥>ration  wore  rocommondod  by  tho  Finance  Com- 
mittor to  continue  tho  war  Ixinuses  on  tho  same  scale* a«  at  present.     Tho 
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Council  was  paying  £37,215  to  dependents  of  men  on  active  service  and 
£13,919  in  war  bonuses. 

It  was  moved  that  the  bonus  be  increased  by  Is.  per  week  for  youths 
and  2s.  a  week  for  other  employees,  but  Mr.  Johnstone  Wallace  pointed 
out  that  this  would  cost  a  further  £10,000  or  £11,000  per  annum  if  the 
tramwaymen  were  included,  £4,163  without  them,  and  the  amendment 
was  defeated. 

Mr.  Matthewson  then  moved  that  there  be  increases  of  6d.  and  Is.  per 
week  respectively,  and  this  amendment  was  agreed  to. 

Women  Tramcar  Conductors,  &C. — Women  conductors  hr.ve  com- 
menced work  on  some  of  the  London  Count}'  Council's  single-deck 
cars,  and  others  are  to  be  employed  shortly  on  double-deck  c?,rs  on 
outlying  routes. 

Women  conductors  are  also  employed  on  Derby  and  Doncaster  Cor- 
poration tramcars. 

Forty  women  are  now  ])crforming  the  work  of  cleaning  cars  at  one  of 
the  Glasgow  Corporation  tramway  depots,  the  male  staff  thus  displaced 
being  transferred  to  another  depot.  This  week  women  have  started  as 
cleaners  at  a  second  dejjot. 


TELEGRAPH  &  TELEPHONE  NOTES. 

lllllllllllllllllllliillllililllilllllllllllllllllllii 

Radiotelegraph  Notes. — In  our  issue  of  Oct.  1  last  we  referred  to 
the  opening  of  the  new  Marconi  stations  at  Hawaii  and  gave  a  brief 
description  of  the  equipment  which  was  not  quite  correct. 

We  are  informed  that  the  stations  at  Hawaii  arc  two-way  stations, 
capable  of  sending  and  receiving  simultaneously  in  two  directions.  The 
receiving  strtion  at  Koko  Head  has  two  ae"ials,  one  to  receive  messages 
from  San  Francisco,  is  4,500  ft.  long,  supported  by  five  masts  each  300  ft. 
high  ;  the  other  is  to  receive  messages  from  Japan  and  is-  5,000  ft.  long, 
supported  by  two  masts  450  ft.  high  and  one  tower,  1,200  ft.  above  tea 
level,  on  top  of  Koko  Crater.  The  transmitting  station  at  Kahuku  is 
also  equipped  with  two  aerials,  one  to  send  to  San  Francisco  is  4,500  ft. 
long  and  supported  on  12  masts,  eacli  325  ft.  high  ;  the  other  to  send  to 
Japan  is  5,000  ft.  long,  supported  on  12  masts  each  450  ft.  high. 

According  to  reports  from  Holland  the  German  army  possesses 
both  fixed  and  mobile  wireless  stations.  Fixed  stations  are  established 
in  fortresses,  a,nd  they  have  a  radius  of  1,000  kilometres  (about  620 
miles).  They  are  in  communication  with  Nauen  station,  arid  they 
also  keep  in  touch  with  all  cruising  airships.  In  regard  to  the  mobile 
stations,  heavy  stations  are  at  the  disposition  of  the  General  Head- 
quarters, the  higher  command  of  the  army,  and  the  cavalry  divisions. 
These  stations  have  a  radius  of  200  kilometres  (over  120  mUes),  move 
on  wagons  and  possess  in  most  cases  two  installations,  which  work 
alternately  and  can  be  got  ready  for  use  in  15  minutes.  The  light 
stations,  which  are  attached  to  the  reconnaissance  squadrons  of  the 
cavalry  divisions  receive  the  communications  of  patrols  r^nd  re- 
despatch  them  immediate!}'.  The  radius  is  70  kilometres  (over  40 
mUes). 


EMPIRE   NOTES. 


Australasia. — The  report  of  the  Gawler  (S.  Australia)  municipal 
electric  sujiply  for  the  half-year  ended  May  31  shows  net  profit  £124 
(against  a  loss  of  £247  in  previous  half-year).  Receipts  from  sale  of 
current  were  £802.     The  plant  is  not  yet  woi'king  to  its  full  capacity. 

Kyneton  (Victoria)  Council  has  applied  for  an  Ordc"  in  Council  to 
establish  electricity  works  at  Trentham.  Mr.  V.  J.  Crowley  is  consulting 
engineer. 

In  view  of  the  possibilities  of  the  development  of  the  Waikarcmoana 
(N.Z.)  water-power  scheme,  opposition  has  been  raised  in  Napier  to  a 
proposal  of  the  Wairoa  residents  to  harness  the  Te  Reinga  Falls  if  the 
latter  interferes  with  the  former  undertaking. 

Colombo  (Ceylon). — "Indian  Engineering"  states  that  the  Colombo 
Electric  Tramways  &  Lighting  Co.  have  recently  installed  two  four- 
cylinder  Diesel  engines  (500  h.p.  each),  making  seven  Diesel  engines 
in  all.  The  other  engines  are  of  225  (two),  400  (two)  and  525  n.p. 
The  steam-driven  plant  will  in  future  be  used  only  as  a  stand-by. 

Hydro-Electric  Development  in  Canada. — In  a  recent  interview 
with  a  representative  of  the  "  Electrical  World  "  the  chairman  of  the 
Hydro-Electric  Power  Commission  of  Canada  (Sir  Adam  Beck)  gave 
some  interesting  particulars  of  the  growth  and  development  of  the 
business  of  the  Commission. 

At  present  a  cheap  supply  of  electrical  energy  was  being  given  to  over 
130  municipahties.     The  latest  improvement  was  the  new  plant  at 


Eugenic  Falls,  which  would  fiupply  a  peak  load  of  10,C»00  h.p.,  and 
operatiftns  we-e   begun  on  Nov.    18  by  supplying  en'-rgy  to   10  or   I't 
municipalities.     The  turbines  used  had  a  rating  of  2,2.%  h.p.  each  :  thi-y 
were  of  the  reaction  typo  with  spiral  wheel  ca.s<,s  and  ■ 
and  of  Swiss  manufacture.     The  storage  basin  of  th<- 
about  \, (>'>()  acres  in  area  and  was  created  by  two  dam>'.      i  he  maximum 
load   in   the   Niagara  district,   which   was   Ixjunflcd   by   Niaga.^a    Falln, 
Toronto  and  Windsor,  was  over  10(J,W0  h.p.  and  was  rcache<i  the  finrt 
week  in  November  for  the  first  time.     During  IXcemUT  the  firrak  loail 
in  that  district   would  rca:h  a  maximum  of   IIO.CXXJ   H.r.     The  com- 
mission received  most  of  its  supply  from  the  Ontario  I'ower  fomjiany,  at 
Niagara  Falls,  witli  which  it  had  a  .30-year  contract  to  supply  \<Xf,*)()t)  h.p. 
at  a  mirimum  of  §9  per  horse-power-year.     In  addition,  the  commiMtion 
had  three  power  developments  of  its  own,  but  of  a  much  smaller  »izc. 
The  limit  of  the  present  supply  of  available  {K^wer  wa«  now  practically 
reached,  and  the  peak  threatened  to  exceed  their  contracts.     With  a  full 
realisation  of  this  situation  and  wishing  to  effect  a  suitable  remedy,  the 
provincial  government  requested  the  commission  to  lay  befo-f  it  plan.s 
for  the  further  development  of  Ontario's  hydroelectric  resou'ces.     The 
commission  recommended  a  scheme  of  new  development  at  Niagara  FalU 
in  which  the  initial  installation  of  150,000  H.r.  would,  with  the  present 
sources  of  supply,  take  care  of  a  peak  of  .'<,  /  ;,000  h.p.     The  ultimate 
rating  of  this  development  as  recommended  amounts  to  600,0*XJ  h.p. 
The   entire   development   would   be   used   only  to   supply  the   Niagara 
dstrict,  the  remaining  districts  being  fed  from  other  sources.     Many 
of  the  municipalities  which  were  taking  supplies  from  them  wc-e  formerly 
supplied  from  local  central  stations,  but  when  it  was  found  that  there  were 
large  possibilities  for  supplying  energy  both  in  the  cities  and  in  the  rural 
districts  for  farm  work,  the  municipalities  took  over  the  privately  owne^l 
enterprises.     They  had   succeeded   in   their   plan   of   public  ownc.-ship 
because  the  entire  system  had  been  conducted  on  a  business  basis  to  the 
exclusion  of  politics  and  personal  privilege.     Each  year  they  were  able 
to  show  a  lai-ge  surplus  after  paying  all  expenses  including  interest,  a 
5  per  cent,  depreciation  charge,  a  sinking-fund  reserve,  and  a  large  sum  to 
pay  off  the  debentures  which  were  a  liability  of  the  system  when  they 
acquired  it.     The  system  was  not  run  for  a  profit  but  for  the  benefit  of 
the  consumers.     While  it  was  controlled  by  the  Province  of  Ontario,  the 
government  in  no  way  shared  in  its  revenue  except  to  collect  the  interest 
due  to  it  on  its  loans  to  the  system,  and  the  principal  of  the  loan,  which 
must  be  liquidated  in  40  years.     Any  surplus  after  the  payment  of  all 
charges  was  put  back  into  the  system's  property  to  pay  for  improvements. 
Their  low  rates  had  been  instrumental  in  increasing  their  ru.'al  and 
domestic  load.     First,  they  charged  a  service  charge  of  30  cents  pe" 
1,000  sq.  ft.  floor  area  for  domestic  service,  with  a  minimum  of  30  cents. 
To  small  consumers  the  rate  was  2  cents  per  kilowatt-hour  for  the  first 
30  kw.-hour  and   1  cent  per  kilowatt-hour  for  all  over  that.     A  large 
householder,  however,  paid  2  cents  per  unit  for  the  fi'st  100  kw.-hour  and 
1  cent  for  all  over  that.     With  such  rates  most  of  their  custom'^rs  were 
now  using  electricity  for  heating  and  cooking  as  well  as  for  lighting. 
An  average  of  fifty  families,  averaging  six  to  a  family,  showed  a  monthly 
bill  of   SI -67  for  cooking,  while  the  average  household  bill,  including 
service  charge,  was  98  cents.     With  those  rates  the  Commission  was 
able  to  show  last  year  a  net  surplus  of  more  than  821.000.     To  take  his 
own  homo  as  an  instance.     His  bill  for  September  was  ST.ll.  as  follows  : 
Service  charge,  90  cents  :    first  100  kw.-hour,  82  :   second  500  kw.-hour. 
$5.     That  totalled    §7-90,  or,  less   10  per  cent,  for  prompt  payment. 
$7-11.     He  used  energy  for  lighting,  cooking,  bathroom  heating,  around 
the  stables  and  for  all  of  the  miscellaneous  household  heating  devices. 
That  was  not  unusual  for  a  family  with  a  large  place  and  many  servants. 
In  the  rural  districts  the  use  of  energy  was  l)ecoming  quite  common. 
There  were  so  many  uses  for  electricity  on  the  farm  that  its  use  war. 
becoming  almost  universal  in  the  di^cricts  served  by  their  lines.     Most  of 
the  farms  used  a  5-h.p.  motor,  which  they  employed  in  pumping,  sawing. 
food  grinding,  silo  loading  and  a  multitude  of  other  ways.     The  average 
monthly  billfor  those  farms  was  about   88  or  89.     He  had  in  mind  a 
sanitarium  farm  on  their  lines  which  had  about  50  patients.     The  farm 
used  energy  for  cooking,  laundrv  work,  farm  work  and  lighting,  and  its 
monthly  bill  was  about  823.     The  Commission  had  placed  in  the  hands 
of  the  householder  electrical  energy  at  such  rates  that  gas  comiK-tition 
became  impossible,  and  within  a  few  years  he  expected  to  see  all  house- 
holds in  their  districts  usmg  electricity  universally  lor  lighting,  cooking 
and  heating. 

South  African  Exhibition.— An  industrial  exhibition  will  be  held 

at  Durban  (Natal)  from  March  to  August  next  inclusive 

The  organisers  hope  that  the  exhibition  will  afford  an  opix-^rt unity 
for  manufacturers  and  exporters  to  obtain  a  good  footing  in  the  South 
African  markets  and  capture  trade  hitherto  in  the  hands  of  CrO-many. 
Communications  as  to  terms  of  exhibiting,  &c..  to  the  manager. 


MISCELLANEOUS  NOTES. 


British  Empire  Industrial  Exhibition.— An  agreement  hr.3  be3n 
concluded  between  the  Institute  of  Industry  and  the  British  Domin- 
ions Exhibition  (Ltd.)  wherebv  the  Institute  takes  over  the  v.nolo  ot 
the  latter  undertaking  and  the  management  of  the  British  Empire 
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Industrial  Exhibition,  which  the  latter  company  was  formed  to 
promote. 

In  accordance  with  the  tcririK  of  tli<;  agreement  a  joint  advisory  com- 
mittee for  the  exhibition  has  tKsen  constituted,  and  appeals  to  be  a  repre- 
sentative one.  The  committee  state  that  their  e.vhibition  scheme  is  the 
only  one  which  is  likely  to  l)e  considered  by  the  Dominion  Governments 
and  important  British  interests.  They  have  placed  projiosals  before 
the  various  Dominion  Governments  which  provide  for  the  erection  of 
]jermanent  exhibition  hu'iUVmuH  within  l.")  minutes  walk  of  the  Strand  and 
covering  an  area  of  about  10  acres,  which  are  likely  to  be  favourably 
consi(lered.  It  is  intended  to  hohl  in  these  buildings  a  comprehensive 
exliibition  of  British  industries  within  12  months  of  the  conclusion  of 
peace,  and  also  one  of  the  natural  resources  of  the  Empire.  The  exhibi- 
tions will  be  continued  at  frequent  intervals  there^ifter. 

Controlled  Establishments.— The  Ministn-  of  Munitions  announces 
that  '.V.y.i  iuldilioji;,!  c-.st;',l>lishnicnts  h^'AO  been  declared  as  controlled 
establishments  under  the  Munitions  of  U'i'.r  Act  j-.s  from  Dec.  (».  In 
all,  2,020  establishments  have  now  been  declg,red  as  controlled. 

Customs  Duties. — According  to  recent  decisions  the  duty  u|x>!. 
electrodes  cacli  .'{  kilogs.  or  more  ujjon  importation  into  Finland  is 
Im.  20p.  per  HX)  kilogs.  (i5}d.  j)er  cwt.),  and  on  electrodes  each  less 
than  3  kilogs.,  12m  per  IWkilog.s.  (4s.  4Jd.  ])er  cwt.);  on  "  fastening 
a  •  angemc  n's  ^o  •  electnc  al  nia -li  n' -i  (no  b(  ing  in  <  gra'  p  ---ts  of  such 
machines),"  14m.  70j).  j)er  HK)  kilogs.  ((5s.  jiercwt );  and  on  generators 
and  transformers  (dutiable  .scjiaratelv),  47m.  I  Op  ]>er  W')  kilogs. 
(I!)s.  lid.  percw  .). 

Exports  to  China.— In  one  of  the  li.sts  recently  publishe<l  of  firms 
to  whom  goods  cx|)orted  to  China  may  be  consigne*!,  the  Chinese 
Elextric  Light  &  I'owcrCo.  sliould  be  the  Chinese  Light  &  Power  Co., 
Peking. 

Exports  to  Holland.— The  lUjard  of  Trade  notify  that  the  pro- 
vision in  tlie  Order  of  Council  of  Oct.  7,  which  jK'rmits  of  the  con- 
signment of  goods  io  British  consular  officers  in  Holland  is  only 
intended  to  enable  such  ofTicers  to  imjjort  goods  into  Holland  for 
tlicir  jjcrsimal  use  without  the  necessity  of  con.signment  to  the 
Netherlands  Oversea  Trust. 

Exports  to  Switzerland.  With  refemice  to  the  recent  announce- 
ment rehitivc  to  tin-  ((jnunencement  of  operations  of  the  .Societ<'' 
Suisse  de  Surveillance  Economitpie,  it  is  now  announced  that,  in  order 
to  lessen  the  i)rcssurc  of  work  upon  the  Society  in  its  initial  stages,  it 


has  been  decided  that  the  requirement  that  certain  goods  must  be 
consigned  to  the  .^ciety  shall  not  come  into  force  until  Dec.  15  (not 
Nov.  16,  as  previou.sly  arranged). 

Fatality. — An  emjjloyee  named  Price  wa ;  liilled  at  the  Peup.Uta 
CoIlier\-  on  Wednesday  of  last  week.  The  man  hung  his  lamp  on  v. 
live  wire  in  order  to  attend  a  tram  that  had  left  the  rails,  and  he 
received  a  fatal  electric  shock. 

German  Trade  Methods. — The  Board  of  Trade  announce  that  300 
catalogues  of  (German  origui,  illustrating  various  industries,  may  be 
inspected  at  the  Foreign  Samples  Section  of  the  Commer -ial  Intelli- 
gence Branch,  32,  Cheapside,  London,  E.C.,  where  the  index  to  the 
catalogues  may  be  obtained.  Arrangements  have  been  made  to 
lend  such  catalogues  to  United  Kingdom  hmis  established  in  the 
provinces,  and  the  number  of  days  for  which  the  loan  of  the  cata- 
logues is  required  should  be  stated  in  the  application  to  the  director. 

List  week  a  Boarrl  of  T"ade  exhibition  of  samples  of  German  and 
Austrian  goods  Vns  held  in  the  .MLellan  Galleries,  Sauchiehall-street, 
Glasgow,  and  attracted  a  good  deal  of  attention  from  merchants  and 
tra<lers.  During  the  week  there  were  about  1,500  visitors,  and  there  were 
numerous  inquiries  regarding  the  marketing  of  the  commodities  repre- 
sfmted  by  the  sami)les,  the  sources  from  which  British-made  competitive 
goo<ls  coulil  )k-  obtained,  &c. 

Parliamentary  Notices. — ^The  followmg  notices  of  intention  to 
api)l\-  for  jxjwcrs  for  electric  supph^  and  electric  traction  have  been 
given  :- 

Ekrtrir  Traction  BiU.  —  Metropolitan  Electric  Tramways  (Ltd.) 
are  promoting  a  Bill  seeking  furthe.'-  powers  to  extend  the  powers  con- 
fcTcd  by  their  Acts  of  litll  and  1013. 

JlinrrUancous  Bill.  —  Burnley  Corporation  seek  powers  to  borrow 
money  terajjorarily  for  defraying  their  current  exjienses  or  the  expenses 
of  any  of  their  undertakings  by  temporary  loan  or  overdraft  from  any 
bank  or  on  temporary  loan  or  deposit  receipt  or  otherwise. 

Provisi'Dtal  Orders. — Tl'.e  Church  Stretton  Electric  Supply  Co.  (Ltd.) 
notifies  its  intention  of  ajiplying  for  an  electric  lighting  order  for  Church 
Stretton  Urban  district  an(i  tlic  jjarishes  of  All  Stretton  and  Little  Stretton 
in  Chu'-(  h  Strettfin  Rural  District,  and  for  the  revocation  of  the  Church 
Strett(m  Klectric  Lighting  Order,  1912. 

Lancaster  Corjjoration  is  apjilying  for  a  provisional  order  to  enable 
it  to  run  omnibuses  within  the  borough. 

Ky<le  Corporation  is  a]i))lying  for  a  provisional  order  for  the  trans- 
ference to  the  Corporation  of  the  Mctorii  Pier,  with  its  electric  tramway. 
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TENDERS    INVITED. 


Electric  Cable,  Fittings,  &c. 

VVai.thamsiow  Comicil  invite  tenders  (by  noon  Dec.  15) 
for  .'upply  of  1.1.  cable 

Wkst  Ham  tluardians  want  tenders  by  10  a.m.  Deo  10  for 
three  montliH'  sup|)ly  of  Eleetrical  Fittings,  Oiln,  &c.  Forms  of 
tender  from  the  Clerk. 

Bhkjiiton  (Junrdians  require  tenders  by  10  a.m.  Dec.  14  for 
supply  fif  Klectrical  Fittings.  Fonnu  of  tender,  &e.,  from  the 
Clerk,  Princes  street,  l-Srighton. 

Lubricating  Oil. 

Kkkjatk  Corporation  require  tenders  by  noon  IVe.  15  for  the 
supply  of  Liibric.'.tin/;  Oil  for  (5  or  12  niontliH  to  the  electricity 
Works.     Parliciijjirs  from  flie  Klectrical  Engineer. 

Telegraph  and  Telephone  Material,  &c. 

Ill  rcfcrciMc  In  ibi-  iiiMii'iion  uf  ««'nderM  by  Dikhan  Cor- 
])orution  for  ( I )  Tele|.hone  Aiiparatus  and  MatoriaU  ;  (2)  Under- 
ground Cables  (paper  iii  '  1.  ivrnnuinsl,  silk  .-'iid  cotton 
covered,  &c.);    and  (3)  .". ;  iron  I'iiKs,  It  ft.  in  lengtli.  for 

the  cables,  it  has  been  arranged  that  tinn«  who  tendennl  by  the 
date  originally  announccfl  (j)ec.  I)nii>,y.  in'  of  the 

lluet nations  in  (he  cost  of  njaterial.  amend  lb<  .il  nend 

them   lo  Messrs.   \\  ebster,  Ste«<I  &  Co.,  5,  East  Indiaavenue, 
J.ondon,  F.C.,  by  l)e<\  31. 

The  Deputy  Post  master- General,  Sydney,  mquirefl  tenders 
by  2:30  p.m.  Dec.  20  for  3,7r)0  e.b    wall  iJftlteni  and  300  e.b. 

table  Telephones.  IT^I  Magneto  Wall  Telei'-  ■    ■'  "  ■•    ?.Ir 

relej)hones  (.sehedide  No.  451)  for  (he  s 

WKAi.TH  Postniaster-tJenerars  Drp.arlment,  Sjx-eiiirations  from 
(lie  Deputy  Postmivster-Genenl.  Sydney. 

The  Deputy  Postmastcr-( General .  .Adelaide,  requirw"  tenders 
by  2  ]i.m.  dan.  26  for  20  tons  pi.  Wire  (srho<lule  No.  402)  for 
AtrsTRAt.iAN  Commonwkai.th  Postn)aster-«  ieneraPs  Dep-irtment, 
Six'cification  from  the  I)e"uty  Postmaster-Gcucral,  Adelaide. 


Telegraph  and  Telephone  Material,  &c. 

The  Deputy  Postmaster-(4eneral,  Brisbane,  requires  tenders 
by  noon  Jan.  26  for  Telephone  Instruments.  Parts  and  Acces- 
sories (schedule  No.  344)  for  the  Australian  Commoxwealth 
Postmaster-tieneral's  Dcjiartment.  Specification  from  the 
Deputy  Postuia  ter-Gcneral,  Brisbane. 

Tender  forms,  &o.,  inalK)ve  cases  from  High  Commissioner  for 
(he  ( 'ommonwealth  of  Australia,  72,  Victoria-street,  London,\>.\V. 

The  Deputy  Postmastor-Cieneral,  Melbourne,  requires  tenders 
l)v  3  ]>.m.  dan.  4,  for  the  supi)ly  of  Detectors,  Galvanometer 
Sbnnl.  Keys,  Megcdun  and  ilillinmeter  (Schedule  l.'JM'); 
Telephone  Cords,  Earjiieces,  Receivers  and  Lam|>8  (Schedule 
1.275):  and  .5(K)  Automatic  C.B.  Telephones  (Schedule  l.27«) 
for  the  .ArsTUAi.iAK  Commoxwkat.th,  Postmaster-t'enerars 
Department.  SiK-citications,  &e.,  from  the  Deputy  Postma^tor- 
(Jeneriil,  MeH>oume. 
Overhead  Line. 

NiNKAToN  Electricity  Committee  require  tenders  by  Dee.  24 
for  the  supply  and  erection  of  an  Overhead  Line.     Sj>ecilic;.tion» 
fr«>m  (lie  .\rting  Borough  Electrical  F^nginecr. 
Electric  Pumps  and  Motors. 

The   Metro]>olitjui   Board  of  Water  Supply  and  Sewerage, 
Sydney,  n>quire  tenders  by  2  p.m.  Dec.  20  for  supply  of  tliree 

C' '••.::\.\  Pumj^s  and  F^lectric  Motors,  each  to  pump  6,300 

^'  r  minute  and  one  to  pump  15,1(>0  gallons  jx^r  minute, 

Willi  s\\  iirlil  (lanis,  starters,  &c.,  and  spare  part.s.     S|  on, 

>Vi\.  fi,  ni  liie  Boanl's  tifliccs,  341,  Pitt-!<(reet,  Sydue\,  ..      •>• 

Motor-Generator,  Switchboard,  &c. 

The  Victorian'  Railway^  Commis-sionbrs  require  tenders  hy 
11  a.m.  .Tan.  5  for  a  15  kw.  Motor-gonorator  and  .Acoe.'«^ri«s 
SwitehlMiaixl  and  Connections  (contract  No.  20.491).  and  ly 
.T.in.  12  for  alHiut  2,(K>0  tons  Steel  RaiIs  and  100  tons  of  Fi*- 
plates  (contract  No.  28.685).  SjveiHcations,  Ac,  from  th« 
I      Ctenuuissioners,  Spenccr-strect,  Melbourne. 
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TENDERS  RECEIVED  AND  ACCEPTED. 


Nuneaton. — The  Corporation  have  placed  an  order  with  the 
British  Thomson-Houston  Co.  for  s'.nother  750  kw.  geared  Curtis 
turbo  -al  temr.tor. 

Luton. — The  following  tenders  have  been  accepted  by  the  Cor- 
poration : — 

r  Johnson  &  Philhps,  e.h.t.  switchgear,  £860  :    Davenport  Engineering 
Co.,  water  cooler  of- 1,800  gallons  capacity,  £1,460. 

Manchester. — The  following  tenders  have  been  accepted  by  the 
Corporation  : — 

F.  Smith  &  Co.,  copper  trolly  wire  ;  Edgar  Allen  &  Co.,  special  track 
work,  tongues  and  crossings  ;  Western  Electric  Co.,  Ltd.,  cable  ;  Howard 
Asphalt  Troughing  Co.,  asphalt  troughing,  &c.  ;  British  Westinghouse 
Electric  and  Mfg.  Co.,  5,000/6,000iw.  turbo -alternator  ;  J.  Howden  & 
Co.,  5,000-kw.  high-pressure  turbine  ;  National  Boiler  and  General 
Insurance  Co.,  supervision  during  construction  of  two  boilers. 

Monometer  Furnaces. — The  Monometer  Mfg.  Co.  have  recently 
been  favoured  with  a  war  contract  for  a  battery  of  18  Monometer 
patent  crucible  furnaces  of  the  tilting  type  for  a  newly-erected  work.s. 

The  need  for  accurate  control  of  temperature  in  gas-fired  furnaces  is 
shown  bj'  the  fact  that  many  noteworthy  firms  have  lately  placed  orders 
for  Monometer  patent  self-acting  heat  controllers  to  be  fitted  to  their 
existing  gas-firecl  furnaces,  examples  being  the  Daimler  Co.  and  Messrs. 
Chance  Bros.  &  Co.  The  latest  tinning  furnace  for  coating  wire  and 
cables  without  oxidation  has  fulfilled  a  long  felt  want,  numerous  orders 
having  come  in  for  these  fines.  The  company's  standard  furnace  for 
melting  aluminium  without  crucibles  is  still  m.aking  great  headway,  the 
Wolseley  Motors  (Ltd.),  Messrs.  Jos  Lucas  (Ltd.),  and  Crompton  &  Co., 
amongst  many  others,  having  placed  orders  for  this  class  of  furnace.  The 
Monometer  oven  and  muffle  furnaces,  fitted  with  Monometer  heat  con- 
troller, are  specially  suitable  for  the  accurate  temperatures  required  in 
engineering  works.  Telephone  manufacturers  are  also  recognising  the 
value  of  melting  their  metals  without  oxidation,  the  Pool-Conner  Tele- 
phone Works  having  recently  acquired  a  Monometer  soft  metal  furnace. 


COMPANIES'   MEETINGS  AND  REPORTS. 


AGAR,  CROSS  &  CO.  (LTD.)— For  the  year  ended  June  30,  1915,  after 
making  provision  for  debenture  interest,  &c.,  there  was  a  loss  of  £2,446. 
Deducting  the  credit  balance  of  £134  brought  forward,  the  debit  is 
£2,312.  To  meet  this  the  directors  have  transferred  from  general  re- 
Eorve  £2,500,  leaving  £188  to  be  carried  forward. 

BULLERS  (LTD.)— The  directors  report  that  the  general  trade  of  the 
company  has  materially  suffered  cUiring  the  past  year  owing  to  the  war. 
and  the  great  number  of  emploj'es  who  have  joined  the  army  has  much 
increased  the  difficulties  of  management.  The  company  has  now  been 
declared  a  contrclled  establishment.  After  paying  diiectors'  fees  and 
salaries,  and  £800  (to  be  ratified  at  the  meeting)  for  special  expenses  and 
exertions  entailed  on  the  senior  directors,  Messrs.  A.  K.  Tharp  and  E.  J. 
Chambers,  during  the  last  two  years,  there  is  a  profit  of  £27,859.  13s.  7d. 
for  the  year.  With  £7,676.  4s.  8d.  brought  forward,  the  available  total 
is  £35,535.  18s.  3d.  Depreciation  has  been  allowed  and  the  preference 
dividend  has  been  paid.  The  directors  recommend  that  a  further 
dividend  of  5  per  cent.,  making  71  per  cent,  for  the  year,  be  paid  on  the 
ordinary  shares,  and  that  £7,000  be  placed  to  reserve,  the  balance 
(£9,785.  18s.  3d.)  being  carried  forward. 

CORDOBA  LIGHT,  rOWER  &  TRACTION  CO.  (LTD.).— The  accounts  for  the 
year  ended  Sept.  30  show  profit  of  £19,035,  making  with  £26,320  brought 
forward  a  total  of  £45,356.  In  future  the  preference  dividend  piniod  will 
correspond  with  the  financial  year  of  the  company.  A  dividend  at  rate 
of  6  per  cent,  (less  tax)  has  already  been  paid  on  the  preference  shares 
for  the  half-year  to  Jan.  31 ,  1 915.  To  give  ett'ect  to  the  alteration  in  the 
dividend  period  the  directors  now  recommend  payment  of  a  dividend 
at  rate  of  6  per  cent,  per  annum  (less  tax)  on  the  piefercnce  shares  for  the 
eight  months  to  Sept.  30,  1915,  leaving  to  be  carried  forward  £26,581. 

MANX  ELECTRIC  RAILWAY  CO,  (LTD.)— The  accounts  for  the  year  to 
Sept.  30  show  a  less  ot  £9,436.  The  debenture  interest  (£9,000  per 
annum)  was  paid  in  cash  for  the  fijst  half-year  and  funded  by  the  issue 
of  second  dcbentuT  es  for  the  second  half. 


CITY  NOTES. 


m 

MEMORANDA  (Dec.  8).— Bank  rate  5  per  cent,  (since  Aug.  8, 1914). 
Consols  68f.  Consols  Pay  Day.  Jan.  5.  Stocks  and  Shares  Ticket  Days 
Dec.  14   and  29.      Pay  Days  Dec.  15  and  30.    Price  of  silver.  26£d. 

AUTOMATIC  TELEPHONE  MFG.  CO.  (LTD.)— The  preference  share  and 
transfer  books  of  the  company  will  be  closed  from  the  17th  to  24th  inst. 


inclusive,  for   prr!j)a'ing  th*;  dividend  war  th»-  6  i 

ferencc   shar<m    for  the  half-year  ending'    -  ' .,  on  w; 

warrants  will  be  posterl. 

BRAZILIAN    TRACTION,    LIGHT    &    POWER   CO      ■"" 

dividend  of  I  .',  ))<r  ccut.  )ias  been  il((;|;in-d  on  tlii-  j, 

EASTERN  EXrENSION  AUSTRALASIA  &  CHINA  TELEGRAPH  CO.    LTD. ) 

The  diiectors  have  declared  an  interim  diviri-  ! 

Sept.  .30  last  of  2^.  6d.  per  share  (tax  free),  , 

The  share  register  will  be  closed  from  Jan.  7  to  14  iochiiiive. 

ELECTRIC  LIGHT  &  POWER  CO.  OF  COCHABAMBA.  ! 

that  Mess's.  Eniilc  Iv'linger  &  <'<>.  v.  ill  |Kiy  tlif  liili  y. 

15th  inst.  on  the  (5  per  cent.  Government  guaranteed  loan  ior  £JOO,tlOO. 

GLOBE  TELEGRAPH  &  TRUST  CO.  (LTD.)— The  direct        '  '     !  ired 

a  (quarterly  interim  di\idend  of  3s.  p"r  share  on  the  |,  .  tr<-i*, 

less  tax,  and  of  2.s.  per  share  on  the  ordinary  shares,  income  t-ax  ha\'ing 
been  already  dcdutted. 

NEWCASTLE-UPON-TYNE  ELECTRIC  SUPPLY  CO.  (LTD.)— The  directors 
have  decided  to  pay  on  the  1st  prox.  the  interim  dividend  of  24  per  cent. 
in  the  ordinary  shares  po.stponed  in  July  last. 

WESTERN   TELEGRAPH   CO.   (LTD.)— The  directors  have  declared  the 

first  quarterly  interim  dividend  of  3s.  per  share  (tax  free)  for  the  year 
ending  June  30,  lOUi,  being  at  rate  of  6  per  cent,  per  annum.  The 
transfer  books  of  the  company  will  be  closed  from  Dec.  13  U)  18  incloeive, 
and  the  dividenrl  will  be  payable  on  the  20th  inst. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  but 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Tuesday,  D33.  7.  The  greatest  care  is  taken  in  compilins 
thee  figures,   but  the  difficulty  of  verification  is  now  much  increased 
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IC 

St 


Last 
Divi- 
dend 


NAME. 


PriM, 

TueSy 

Dec.  7. 


Ratb 

PBR  CENT, 

Yielded. 


DlTIDBNO 

Dub. 


St 
St 


St 

IC 

IC 

IOC 

IOC 

St. 
St. 
St. 


IOC 
100 


St 


IOC 


St. 
100 
IOC 


St. 

10 
St 

6 


3t 
St 


St 

St. 


6% 

41% 

6% 

■s 

II 

6% 
15% 
3/0  > 
6%  ' 
4J% 
7i% 
6%  , 
4%  I 
15% 
2/6 

4j%: 

20% 
6% 

4% 
6% 

'? 

20% 

2/3 

4»% 

5% 

5% 

4% 

20% 

470 

7i% 

6d. 

4% 
4*% 

30/0 
1J% 

4% 

5% 

10% 

5/0 

4% 

7% 
17/6 

♦% 

4% 

7% 

22% 

13% 

10% 

7% 

6% 
7% 
4% 
4i% 

$2 

5% 

7Jid. 

4i% 

10% 

4% 

4»% 

8% 

f% 

4t% 

6% 

6% 
5% 
4% 
6% 


'  Electric  Railways  and  Tramways , — cont 

I  Underground  E.  Rys.  of  London  6%  ' 

Inc.  Bds..  with  coup.  16 

Do.     4i%  Bds 

Yorkshire  W.  Riding  Ord 

Do.     Pref 

Electric  Manufa.turing,  &c. 

Babcock  &  Wilcox  Ord 

Do.     6%  Pref 

Brit.  Aluminium  Ord 

Do.     Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.Ericssion  Mfg.  Cm.6%  Pref. 

British  Thom'on-Houjton  Db 

Brit.  Westinghouse  Pref 

Do.     6%  Prior  Lien  Debs 

Do.    4%  Mort  Deb.  St 

Callender's Cable,  Sic.,  Co.  Ord 

Do.     5%  Pref 

Do.      4J%  Deb3 

Castner  Kellner 

Dick,  Kerr  &  Co.  6%  Pref 

Edison  &  Swan  U.Elec.LtA.  £3  pd 

Do.     4%  Deb 

Elec.  Construction  Ord 

Do.     7%  Cum.  Pref 

Do.  4%  Debs 

General  Electric,  Ord 

Do.     6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. . 

Do.      41%  Cum.  Pref 

Do.     41%  Db 

India  Rubber,  G.  P.  &c.,  Ord 

Do.  Prof 

Do.      4%  Debs 

Telegh.  Con.  &  Main.  Cki 

Do.     4J%Debs 

Vickers  Ord 

Do.     5%  Pref 

Do.     1st  Debs 

Do.     41%  2nd  Debs 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.     Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 

Eastern  Tel.  Co.  Ord 

Do.    31%  Pref 

Do.     4%  Debs 

Eastern  Extension  Tel.  Co.,  4%  Debs. . . 

Do.    Ord 

Gt.  Northern  Tel.  Cxj.  with  Coup.  8 

Indo-European    .... 

Marconi's  Wireless  Tel.  Co 

Do.     7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Teleph.  Co 

Do.     4%  Deb.  St 

Western  Union  50  yr.  Bds 

Telephones. 

American  Telephn.  &  Telgh.  $100  Cap. 

Cuban  Telephn.  Co.  5%  Bds 

Men te  Video  Telephn.  Ord    

New  York  Telephone  41%  Bds 

'Oriental  Telephone  Ord 

Do.     Db.  St 

Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.     5%  Cum.  Pref 

Do.     Deb.  Stk 

Financial  and  Investment 

ClobeTelegh.  &  Trust 

Do.    6%  Pf 

Mackay  Companies' Common 

Do.     $100  Pref     

Submarine  Cable  Tru;.f  Cert"i 


£    s.  d. 


77 
1001 
I 

*A 

2-k 

If: 
1* 

92 
i 

m 

51 

91 

IJ 
101 
70 
10* 

4iV 
93 

2  lit 

■■  1 

62 

11 

?!t 
691 
10  A 

9» 
131 

41 
911 

71 

81 
95 
341 
93 
II 

331 
991 1 

lOOi 
23 
691 
7i 

'51 

6,'., 

1272 

66 

80 

7'! 

121 

33  i 

471 
li 
HI 
ItV 
7« 

'2* 

79 

93 

IJSi 

77  i 

■*-■ 

951 

U 

791 

B5 

6 

A>» 
*n 

90 

101 
lOA 
<»6* 
681 
120 


15 
9 


10 

6 


6  19    2 


18  10 
14    3 


7 
12 
II 
14 

2 

9' 
14 

4 
15 

8 

2 
12 
14 
18 

7 
16 

4 

0 

6 
12 

6 
15 
18 

19 

10 

15 
7 

II 

13 
7 
9 
7 
0 
0 

14 

10 

15 
6 
3 
8 

11 

II 
I 

U 

18 

9 

12 

10 

14 

0 

5 

13 

10 

0 

14 
!3 

16 
17 

0 


2/9 
2/9 

in, 

41% 

91% 

5% 

6% 

5% 

5%  ! 
41% 
5% 
41% 

5^ 
0/0 

6/- 
41% 

a 

5% 


5% 
5% 

1 


Colonial  and  Foreign  Railways,  Tr^nways,  &c. 


1 

-'51% 


Anglo  Argentine  Trams.  5%  Debs 

Do.     41%  Debs 

Do.     4%  Debs 

Do.    51%  1st  Pref 

Do.    5J%  2nd  Pref 

Brazilian  Traction  Ord.  . . . 

Do.     6%  Pref 

Brisbane  Trams  Ord 

Do.    5%  Cum.  Prof 

British  Columbia  41%  Con.  Debs ' 

Calcutta  Eloc.  Trams.  Ord 

Havana  Elec.  Ry.  5%  Bds ' 

Madras  Elec.  Trams  6%  Cum.  Pref.    . .  1 

Manaos  Trams  5%  Deta ' 

Mexico  Trams  Common  St 

Do,    5%  Bds    

Montreal  Street  Ry.  4J%  Dobs.  (1922). . 
Rio  do  Janeiro  Tram,  L.  &  P.  5)  yr.  Bds 
Toronto  Railway  Co  41%  Bis 

Colonial  and  Foreign  Electric 

Adelaide  Elec.  Supply  6%  Pref 

Do.     5%  Debs 

Bombay  E  S.  &  T  6%  Pref 

Do.     4J%Deb; 

Calcutta  E.  S  Corp.  Ord    

Do.     5%  Pref  

Canadian  Gen.  Eloc.  Ckimmon  St 

Melbourn  f  Elec  SuDplyS%  UtMt.  Debs. 

Do.    5%  Cons.  Dob.  St 

Mexic.in  Light  &  Power  Ord 

Do.     Pref 

Do.     5%  Bis 

Shawlnigan  Water  Si  Power  5%  Bds  .... 

Do.    Cao.  Stock   

Toronto  Power  41%  Deb.  St     

Do.    4*%  Cons.  Dob.  St 

Victoria  Falh  &  Transvaal  P.  Co..  6%P( 

Do.     51%  2nd  Mort  Debs : 

•  And  131%  bonus. 


eit 

76 
/6 

551 
921 

.51 

61 
89 

4'.i; 

69 

431 

49 

9b 

78» 

Q1 


6 

5 

5 

6 

7 

7 

I  6 

!  6 

1  5 

7 

6 

I  7 


Supply,  &c. 


9M 
101 
874 
6 
41 
124 
9i 
961 
291 
44 
471 
1031 
143t 
96 
831 

.i* 
941 


3 

18 

5 

15 

17 

3 

9 

8 

II 

16 

15 

12 

2 

4 

'e 

13 

7 

17 

I 

5 

15 

2 

10 

17 

12 

I 

3 


3 

8 
10 

9 
10 

0 
7 
6 
6 
3 
4 
5 
9 
4 
0 
6 
3 
2 
0 
4 
8 
4 
9 

7 
5 

6 
0 
2 

4 

4 

7 

7 

0 

8 

3 

4 

9 
10 

0 

3 

2 

."i 

3 
10 

4 
0 
5 
3 
3 
3 
II 
4 
4 
0 

3 
7 
2 
3 
0 

5 
5 
3 
5 
2 
6 
6 
0 
I 

0 
I 

6 
4 
II 

4 

10 

2 

0 

6 
3 
8 
10 
0 
8 
10 
13 
4 


Mar,  Sept 
Jan,  July 

March 
Jan,  Jly 

Apl,  Oct 

Apl.  Oct 

Mar 
Jan,  July 
Jan.  July 
Aug,  Feb 
Jan,  July 
Mar,  Sep 
Feb,  Aug 

April 
Apl,  Oct 
Jan,  July 
Jan,  July 
Feb,  Aug 
Jun,  Dec 
May,  Nov 

Sept 
Feb.  Aue 
Jun,  Dec 

May 
Jan,  July 
Jan,  July 

Jul/ 
Jun,  Dec 
Feb,  Aug 

Jun,  Doc 
Feb,  Aug 
Apl,  Oct 
Apl,  Oct 
Mar,  July 
Jan,  Jly 
May,  Aug 
May,  Aug 
Jun,  Dec 
Jun,  Dec 

Fb,My,Aug,N 
Fb,My,Aug,N 
Ja.Ap.Jly.O 
May,  Nov 


Ja,Ap,Jly,0 

Ja.My.Jly,0 

Ja,My,Jly,0 

May,  Nov 

Feb,  Aug 

Ja,  Ao.Jly.O 

Ja.  My.  Jly 

Mayi  Nov 

April 

July 

May,  Nov 

May,  Nov 

Mr.Ji/.O.Dec 

Jun,  Dec 

May,  Nov. 

Ja.Ap.Jn.O 

Jan.    Jly 

Nov. 

May,  Nov 
Apl,  Oct 

Jan,  July 
an,  July 
Apl.  Oct 
Jan,  July 
Jan,  July 

Sp.Dc.Mr,Jn 
Sp.Dc.Mr.Jn 
Ja.Apl.Jly.O 
Ja,Ap,Jiy,0 
Apl.  Oct 


lun.  Do( 
Jan,  Jul; 
Jan,  Jul; 


II 
4 
4 
4 

5 


Doc 

ily 

-.     -  ''y 

Jan.  July 

Jan.  July 

Fb.M.Aug.N 

Ja.Apl.Jly.O 

May 

Miy,  Nov 

Mar.  Sep 
Fob.  Aug 

I     Jan,  July 

I  Fb.M.Au^.N. 

I  M^r,  Sep 
Fob,  Aug 
Jun.  Doc 
Fob,  Aug 

1 

Mar.  Sept 
Jun,  Dec 

Ja.rjly 
May,  Nov 
Mjr .  Sept 
Ja.Apl.Jly.O 
June.  Dec 
Arl.  O-t 
Ja.Apl.Jly.O 
May.  Nov 
Jan.  Jly 
Jan.  July 
Ja.Apl.Jly.O 
Jan.  July 
May,  N}v 


6     I     0       Jan 


Jan.  Ju'r 
Julr 


BIETAL  PRICES, 

Messrs.  J  B.  Camham  &  Sons,  132,  Upper  Thames-street,  London,  E.G.,  quote  under 
date  Dec..  8,  the  following  as  the  present  basis  prices  of 


New  Metau. 
Solid  Drawn  Brass  Tubes . . . 
Solid  Drawn  Copper  Tubes  . 

Brazed  Copper  Tubes    

Brazed  Brass  Tubes 

Brass  Wire 

Copper  Wire   -••. 

Rolled  Brass   

Brass  Sheets   ^  _ .. . 


per  lb. 
I4td. 

14d. 

I4d. 
16W. 
I31d. 

13d. 
13H. 
141d. 


per  ton 

English  Lemd -.--     £.29  10    0 

Antimony   „_.._..«.._      NominaL 


per  ton. 

Copper  Shoeti £112    0    0 

Spelter £100    0    0 


Olo  MBTAUi 

Clean  Scrap  Copper . 

Br-ziery  Copper  Scrap 

Clean  Scrap  Brass 

Old  Lead    

Old  Zinc 

Hollow  Pewter 

Black  Pewter 

Gun  Metal 


per  ton. 

£7?    0    0 

0 

ID 

0 

0 

0 

0 

ID 


£70 
£5b 
£22 
£55 
£120 
£80 
£60 


Mr.  A.  Joseph,  Earl-street  London-road,  Southwark.  London,  S.E.,  quotei  under  date 
Die  7,  the  following  approximate  prices  of  Scrap  Metals  1 — 


per  ton. 


Old  Lead £23 

Tea  Lead £21 

Hollow  Pewter £115 

Shaped  Black  Pewter £  75 


per  ton. 


Aluminium  Cuttings    £115    0    0 

Clean  Mixed  Brass    -     €53    0     0 

Clean  Copper £74    0    0 

Braziery  Copper £63    0    0 

Gun  Metal £68    0     0 

Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  i  Plumber's  Soldo'  (In  bar 
or  strip),  £76;  Commercial  Tinman's  Solder.  £93;   Blowtlpe  Solder.  £108. 


10 
10 
0 
0 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RSCEIPrS. 


LINE. 


Week 
ended. 


Inc.  or  dec 
(a) 


AoaRBOATB. 


No.  of 
weeks. 


Amount. 


{Inc.  or  dec 
I        (a) 


Aberdeer  Corparatloa   . . . 

Anglo-Argentine 

A^hton-under-Lyne 

Ay.-  Corporation 

Birkenhead  Corporation. . 
Birmingham  /Trams.. 
Corporation.  \  Buses&c. 
Blackburn  Corporation  .. 
Blackpool  Corporation  . . 
BlackfKX)!  and  Flojtwood 
Bolton  Corporation 

Bournemouth....  I  b'^^3^ 
Bradford  Corporation  ... 
Brighton  Corporation 


Bristol  Trams  I  ^l^^^j^; 

Burmah  E.  Trams  it  Ltg. 

Burnley  Corporation    

Burton  Corporation 

Bury  Corporation 

Calcutta  Tramways  Ck>.  .. 

Camtx)me-Redruth    

Cardiff  Corporation 

Cork  Electric  Trams  Co. . . 
Coventry  Corporation  .. 
Croy  Jon  Ck)rporation  .... 

•  Derby  Corporation 

Dover  Oorporation 

Ouplii  Sl  Lucan  Railway  . 

Dublin  Uiiitid 

Dundee  Corporation 

East  Ham  Cijjncil 

Exeter  Corporation 

Glasgow  Corporation 

Glossop  Tra  ns 

Gloucester  Corpn 

Halifax Corpn.  --{b^^s' 
Hastings  Elec.  Trams  Co.. 

Hudderifield  Corpn 

Hull  Corporation 

Ilford  District  Council 

Ilkeston  Corporation 

Ipswich  Corporation 

Isle  o(  Than  t  Co 

Kilmarnock  Corporation . . 
Lanarkshire  Trams  Co.  . . 

Lancashire  Untlfd    

Leeds  Corporation   

Leicpstrr  Corporation 

Leith  Corporation   

Lincoln  Corporation  .... 
Liverpool  Corporation  . . 
UandudnoSiColwynBayR. 
London  County  Council  .. 
LowMtolt Corporation  ... 
M  aidstone  Corporation . . . 
Mancii  st-r  Ccirpoiatlon  .. 

N-lson  Corporation 

Nrwcajtieon-Tyi.o  Corpr. 
Newport  (Mon.) Corpn.. . . 
Northampton  Corporation 
Nottingti  i:n  Cjr;>?ration 

Oldham  Corporation 

Portsmouth  Corporation . . 

Preston  Corporation 

R.Khdale 

Rotherham  Corporation  .. 

Salford  Corporation 

1 3'ieffi  -1 J  Corporation 

Soutliani.t.:  ,1  Corpn 


D2C. 


Nov. 
D  Jc 


Nov. 
Dec. 


Nov. 
Dec. 


Nov. 
Dec. 


Nov. 
Dec. 


I 
2 
4 
4 
5 

2? 

27 
1 
2 
4 
5 
1 
1 

27 
5 
3 
3 
4 
4 
5 
5 
4 

27 
2 


4 
27 
4 
3 
I 
4 
3 
4 
4 
1 
30 
30 
2 
4 
4 
4 
1 
4 
4 
4 
2 
1 
4 
4 
4 


Nov.     27 


,v>ration . 


.JtB. 
tion  . . 


i»o.." 
Sc  li- 
st . 

Sur. 

Sunuci , ' 

Swindoi.  >n  . . . 

Trncsldc  ;  ...  

Wallasey  Corporation  ... 
Walsall  Corporation  . . . . 

Walth-mstow 

Wanrngton  Corporation . 
Weit  Ham  CorTXTatlon . . 

Wigan  Ciorporali:;-. 

Wolverhampton  Corpo.. 
YorlBhlrB  W.R.  Trams  . . 


D;c. 


Nov. 
D.-c. 


Nov. 
Di-.' 


2 
4 
4 
4 
4 
3 
2 
S 
27 
1 

I 

6 
5 
I 
I 
27 


Nov.    24 

D.-i       4 

4 

4 


£ 

714 

51,954 

411 

230 

1,284 

14,760 

768 

1.012 

593 

267 

2  426 

1,58J 

7 

5.739 

837 

4.808 

4.963 

r3,6II 

1,433 

269 

1. 144 

r67,400 

2,383 
439 


950 

252 

114 

5,624 

1,280 

1.232 

306 

2D.997 

118 

263 

1,895 

38 

667 

2.317 

3.121 

577 

117 

441 

202 

U8 

1,901 

1,451 

8,2)2 

3,037 

695 

12,383 


170 
16  559 

168 
5,610 

793 

591 
3.397 
2.022 
1,908 

910 

r,i3S 
4.759 
9.0^ 
1,334 
532 
702 

r.46D 
535 
160 
494 

1,084 
725 
734 

z'.sos 

1.422 
1.021 
1,372 


t  Ex  dividend  or  Interest 


4-  9.653 

+  Z497 

+  826 

-t-  6.2fl 

W.'''.*T*  <»™Pfri»oni  art  with  the  oon«spondlng  p«1od  last  r»»r.      •  Partly  electrlcaL 

ttocludesoinnlhaiw  %,,  :Mlnui2d»y».  I  MInui  3  dar*.  lPl«3day». 

1  nm  2  dart.        ••  ComBared  with  one  weak  aora  Uat  )-ear. 


+ 

£ 
163 

26 

— 

762 

26     2 

-l- 

31 

36 

+ 

3 

29 

+ 

33 

36 

+ 

3,046 

35 

+ 

150 

35 

— 

35 

36 

— 

63 

36 

— 

47 

48 

+ 

29 

36} 

— 

67 

35 
35 

-1- 

124 

34 

+ 

4 

3bi 

+ 

563 

48 

+ 

753 

48 

+ 

Rl6 

,  , 

+ 

102 

9 

— 

16 

36 

+ 

17 

35§ 

-1- 

k4,343 

•• 

+ 

46 

34 

— 

11 

43 

+ 

"'  39 

35:i 

+ 

55 

31 

— 

7 

22 

— 

93 

43 

-1- 

56 

29i 

+ 

17 

3511 

+ 

12 

35 

+ 

1,093 

27t 

+ 

24 

49 

— 

25 

35 

— 

47 

35 

— 

5 

35 

— 

16 

48 

4- 

23 

35 

+ 

119 

35 

— 

10 

35 

-1- 

3 

35 

+ 

53 

34 

— 

60 

9^ 

-1- 

I 

29 

+ 

250 

48 

18 

48 

+ 

283 

36 

-1- 

251 

49 

+ 

48 

29 

f 

270 

•  • 

471 

-»- 

10 

35 

+ 

203 

35 

+ 

18 

3511 

— 

205 

3611 

+ 

49 

36 

— 

18 

351 

-f- 

180 

35 

-1- 

107 

37 

+ 

117 

35 

-1- 

S3 

35»» 

+ 

■'183 

35 

-f- 

174 

36: 

+ 

1,353 

35,1 

-»- 

124 

35 

96 

35 

+ 

57 

34;i 

-1- 

103 

36 

-f 

16 

5 

— 

II 

35 

-»- 

8 

21 

+ 

11 

35-1 

-1- 

52 

49 

— 

20 

36 

4- 

"  88 

35 

+ 

'9 

35 

-»- 

5 

9 

+ 

S6 

49 

£ 
47,708 
12,449,039 
17,298 
12,058 
49  026 

489,818 
29,608 
46,397 
66,113 
37,809 
96,087 
75,503 
8)0 

227,315 
41.231 

226,247 

234,702 

24,539 
10,134 
48,806 


93,729 
24,078 


37.485 

11.052 

3  383 

293,030 

39,262 

46,677 

13.610 

581.251 

6.139 
11.805 
79,478 

1.753 

86.632 

95.782 

103.695 

23.136 

4,739 
19,817 

2,448 

4.9/5 

95.094 

83.311 

319.834 

147.023 

22.495 

630.194 


7.8/5 
636.824 

6.931 
224.332 
29.913 
25,955 
131,931 
8t.S08 
83.871 
34,019 

40'.992 
185  538 
326.6C0 
53.283 
30,K0 
2/,8U 

53.713 

2.678 

6.982 

3.001 

46,264 

36.053 

32,601 

I09".6I  I 

54.083 

9.662 

77.133 


£ 
l-f-      2,646 
I-  135,179 


1,248 

642 

3.842 

67,704 

1 7,825 

339 

1.458 

320 

1,831 

3,720 

102 

9,618 

256 

4,238 

42,637 

'l',763 
433 
55* 


-      2,726 
+  15 


1,093 

1,993 

8' 

10.646 

2.123 

5.18/ 

769 

41,434 

255 

112 

950 

1 

182 

12.202 

2.904 

2.900 

153 

3.179 

853 

148 

5312 

5,143 

24.673 

8,709 

1,372 


+     9.063 


212 

19.;09 

22s 

28.282 

417 

4.620 

9  099 

3.572 
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Coal  Supplies  for  Electricity  Works. 

Eepokts  from  various  parts  of  the  country  sliow  tliat  there 
is  considerable  difficulty  in  getting  the  coal  supplies  through  to 
electric  generating  stations.  In  some  cases  to  keep  the  supply 
going  it  has  been  necessary  to  draw  heavily  upon  the  coal 
reserve.  We  believe  that  in  at  least  one  instance  wagons 
have  had  to  be  purchased  by  the  electricity  works  at  a  cost  of 
several  hundred  pounds  in  order  to  secure  coal.  Very  dis- 
turbing news  to  the  effect  that  in  one  of  our  largest  manufac- 
turing towns  the  coal  reserve,  which  originally  stood  at  20,000 
tons,  is  being  used  up  at  the  rate  of  1,000  tonsnper  week  was 
recently  reported.  At  the  present  time  the  coal  consumption 
at  the  generating  station  referred  to  amounts  to  about  4,500 
tons  per  week,  but  towards  this  quantity  delivery  of  only 
3,500  to  4,000  tons  can  be  obtained  The  railway  companies 
are  more  to  blame  in  the  matter  thu,n  are  the  collieries,  and  the 
present  position  is  sufficiently  serious  to  demand  the  immediate 
action  promised  by  the  Board  of  Trade.  It  is  quite  certain 
that  those  who  are  responsible  for  the  delivery  of  coal  to  the 
electricity  supply  stations  do  not  fully  realise  the  extent  of 
their  responsibilities  or  there  would  not  be  the  present  shortage. 
The  wise  man  of  business  in  booking  large  contracts  sees  to  it 
that  raw  materials  shall  be  forthcoming,  and  electricity  supply 
is  one  of  the  most  important  of  the  raw  materials  used  in  the 
manufacture  of  munitions. 


The  New  Ediswan  Lamp. 

At  the  meeting  of  the  Illuminating  Engineering  Society,  held 
last  Tuesday  evening,  we  had  an  opportunity  of  seeing  the  new 


Ediswan  lamp  in  operation.  We  think  that  all  who  witnessed 
the  demonstration  by  Mr.  S.  R.  Mullard,  to  whose  work  the 
lamp  is  largely  due,  must  have  been  very  much  struck  bv  the 
simplicity  of  the  arrangement  and  the  brilliancy  of  the  light 
obtained.  Some  details  of  the  lamp  will  be  found  in  another 
column,  and,  therefore,  here  we  may  content  ourselves  with 
saying  that  it  consists  essentially  of  an  arc  in  vacuo  between  a 
tungsten  anode  and  a  carbon  cathode.  The  tungsten  takes  the 
form  of  a  small  sphere,  and  the  carbon,  which  is  combined  to 
some  extent  with  rare  earths  in  order  to  give  it  a  greater 
ionising  power,  is  in  the  form  of  a  thick  filament.  We  are  glad 
to  see  that  by  this  invention  a  new  principle  is  brought  into 
play .  The  arc  is  started  simply  by  ionising  ;  no  contact  between 
the  poles  is  necessary.  The  warming  up  of  the  carbon  filament 
gives  the  necessary  ions  to  render  the  space  between  the  two 
electrodes  sufficiently  conducting  to  carry  the  current.  Those 
who  saw  the  demonstration  were  struck,  on  the  one  hand,  by 
the  intense  brilliancy  of  the  tungsten  sphere,  and  on  the  other 
by  the  very  small  amount  of  heating  that  occurs  where  the  arc 
passes  into  the  carbon  filament.  The  latter  is  barely  at  a  dull 
red  heat  over  a  proportion  of  its  length,  and  as  the  arc  itself 
does  not  give  any  appreciable  light  the  glowing  tungst^en  is  the 
only  luminous  source  which  is  noticeable.  In  looking  over 
the  sequence  of  events  in  the  history  of  the  incandescent  lamp, 
it  is  interesting  to  notice  that  this  history  began  with  the 
Ediswan  lamp,  and  it  is  only  fitting  that  the  latest  advance 
should  be  made  by  the  same  company  after  a  lapse  of  many 
years. 


Advanced  Students  of  Science  and  Technology. 

Times  without  number  ne  have  directed  att*?miou  totha 
folly  of  allowing  advanced  students  of  science  and  technology 
to  sacrifice  their  careers  by  joining  the  Army,  since  it  is  to  th'se 
we  look,  not  so  much  for  help  in  the  present,  as  in  the  near 
future  in  the  organising  and  developing  of  industry.  Were  it 
otherwise,  higher  technical  education  would  be  fraudulent  and 
base.  The  man  in  the  street  is  endowed  with  suthcieut  intelli- 
gence to  realise  that  if  senior  medical  students  are  called  u^wn 
to  enlist,  his  position,  in  case  of  some  petty  ailment,  would  be 
jeopardised.  He  also  realises  that  in  case  of  serious  illness, 
without  skilled  attention,  he  would  probably  di-.  Tliis  is  not 
the  place  to  argue  that  the  former  woidd  be  detrimental  to  the 
State,  or  that  the  man's  demise  would  be  an  irreparable  loss  to 
the  country.  After  due  consideration,  and,  incidentally.  aft«r 
the  medical  schools  were  nearly  emptied,  it  was  decided  that 
the  budding  doctor  should  be  allowed  to  pursue  the  oven  tenor 
of  his  way,  and,  in  consequence,  the  man  in  the  street  feels 
easier  in  his  mind.  The  case  in  favour  of  keeping  the  student 
of  science  or  technology  in  the  laboratory  or  lecture  room  has 
been  disregarded,  and,  after  16  months  of  war,  our  universities 
and  colleges  are  nearly  empty.  Inquiry  shows  that  these  insti- 
tutions, with  the  consent  of  the  governing  bodies,  have  either 
been  converted  into  miniature  arsenals  or  else  given  up  to  the 
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training  of  mimition  workers.  "NVitli  such  absurd  misuse  of 
higher  educational  establishments  we  may  have  occasion  to 
deal  in  a  subsequent  issue. 

Now  that  Lord  Derby's  Scheme  has  closed  there  is  no 
objection  to  giving  publicity  to  a  circular  issued  to  local 
education  authorities,  university  institutions  and  technical 
institutions  by  the  Board  of  Education  on  November  26th. 
The  only  comment  we  propose  to  make  on  this  extraordinary 
circular  is  that  it  is  addressed  to  those  whose  services  ceased 
to  be  of  value  to  the  country  on  the  day  when  the  Board  allowed 
— nay,  encouraged — senior  students  to  enlist,  and  that  it  was 
sent  out  12  months  after  practically  every  eligible  man  had 
left  college.     The  text  of  the  circular  is  as  follows  : — 

Special  Pbovisiok  Respecting  Advanced  Students  of  Science 

AND  Technology. 

Tlie  Board  of  Education  are  authorised  by  Lord  Derby  to  make  the 
following  statement  : — 

An  advanced  full-time  Student  of  Physical  Science  or  Technology  who 
is  («)  in  the  last  year  of  his  course  for  a  Degree  or  Diploma,  or  is  engaged 
in  post-graduate  work,  and  (b)  working  in  an  institution  of  University 
rank  or  in  a  Technical  School  doing  advanced  work,  may,  if  a  request  for 
his  retention  is  made  on  grounds  of  public  interest  by  the  CJovorning 
Body  of  the  institution  or  school  and  endorsed  by  the  Board  of  Educa- 
tion, be  retained  to  complete  his  studies. 

No  request  will  be  entertained  unless  the  Student  has  been  attested 
under  Lord  Derby's  Scheme.  Lists  and  particulars  of  such  Students,  who 
have  been  attested  and  passed  to  Army  Reserve  B  and  who  concur  in  a. 
request  for  their  retention,  should  be  sent  by  Governing  Bodies,  on  the 
enclosed  Forms  A  and  B,  to  the  Board  of  Education,  who  will  submit 
them  (after  scrutiny)  to  the  Director-General  of  Recruiting.  If  the 
Director-General  of  Recruiting  approves  of  the  request,  ho  will  give  the 
necessary  instructions  to  the  Recruiting  Officers,  but  he  reserves  to 
himself  a  discretion  to  limit  the  total  number  of  Students  retained  under 
this  arrangement. 

It  will,  of  course,  be  understood  that,  so  far  as  any  individual  Student 
is  concerned,  no  guarantee  can  Ik;  given  to  him  personally  tliat  if  he  is 
attested  he  will  not  be  called  up  either  with  his  age-group  or  at  some 
future  date.  These  arrangements  arc  based  on  the  assumption  that  the 
Student  is  willing  and  ready  to  servo  in  the  Forces  if  he  is  wanted. 


The  New  Lamps  and  Their  Effect. 

At  the  meeting  of  the  llhiniinating  Engineering  Society 
the  discussion,  which  was  introduced  by  Prof.  J.  T.  Morkis, 
turned  largely  upon  the  modified  conditions  introduced  by  tin- 
new  forms  of  incandescent  lamp.  Some  int^'restiiig  remarks 
wcr.'  made  in  this  connection  by  Mr.  F.  W.  W'lLi.ccx,  who 
pointed  out  that  we  must  deal  with  the  more  efficient  sources 
of  liglit  along  new  lines  if  they  are  to  be  thoroughly  satisfactory. 
The  effect  of  passing  from,  say,  IJ  watts  per  candle  to  half  a 
watt  per  candle,  or  thereabouts,  has  been  an  inevitable  increase 
in  the  st.jnhlard  of  illumination.  The  general  j)ublic  desires 
high  illumiiiatit)n,  provided  it.  can  be  obtained  at  a  reasoiuible 
cost.  Therefore,  in  the  near  future,  the  standard  (»f  illuminatitm 
will  certainly  increase.  Moreover,  owing  to  the  higher  power 
in  a  single  lam])  the  laiii]»s  will  br  ])laced  at  a  higher  level  above 
the  working  ])lane.  At  the  same  time  there  will  be  a  dejiarturi' 
from  the  use  of  clusters  of  lamps,  as  these  will  become  un- 
necessary, though  it  is  unlik'<ly  that  ])eople  will  care  to  depend 
upon  a  single  lam]>  for  lighting  any  considerable  area,  a.s  th- 
failure  of  the  one  lam]t  would  then  lead  to  considerable  inron- 
venience.  The  fact  that  the  light  source  in  the  half-watt  lamp 
covers  a  much  smaller  area  than  in  the  loss  eflicient  lamps 
necessitates  a  much  more  careful  ])lacing  of  the  lamp  in  a 
reflector,  and,  therefore,  it  becomes  necessary  soniewhat  to 
focus  the  lamp  and  to  have  suitable  adjustments  for  so  doing. 
Moreover,  for  the  same  rea.M>n.  an  "  ext^ensive '"  di.-'tribution 
curve  is  not  so  ea>ily  obtaijied,  and  deflectors  become  necessary. 
In  fact,  the  whole  question  of  fittings  requires  reconsideration 
on   account   of   the    hiuh   intrinsic   brilliancv   of   the   source. 


Further,  there  is  the  question  of  candle  power.  Obviously, 
the  meaning  of  candle  power  may  differ  considerably  when 
it  is  applied  to  the  old  cage  form  of  metal  filament  lamp  and 
then  to  the  newer  form  where  the  filament  forms  merely  part 
of  a  horizontal  circle.  It  will  become  necessary  for  makers  and 
users  of  lamps  to  come  to  some  argeement  as  to  what  is  meant 
by  candle  power  in  the  near  future. 


A  Chance  for  Electrical  Engineers. 

As  will  be  seen  by  a  notice  in  this  column,  the  Corps  of 
London  Electrical  Engineers  (Territorial  Force)  is  once  again 
open  to  recruiting.  Men  belonging  to  the  trades  detailed  are 
specially  desired,  and  they  will  find  in  this  corps  a  field  for  the 
exercise  of  their  peculiar  abilities.  It  is  fashionable  at  the 
present  time  to  hold  out  a  sop  to  those  eligible  for  the  service 
of  their  country  in  military  guise,  and  if  we  follow  the  pre- 
vailing fashion  we  can  make  out  a  good  case  why  men  of  fair 
technical  ability  should  join  this  unit.  The  work  performed 
is  most  interesting.  Our  word  must,  however,  be  taken  on 
this  point,  as  further  details  are  not  available  for  publication. 
Further,  the  pay  is  good  and  depends  to  a  large  extent  on  a 
man's  own  ability,  and  promotion  for  those  who  join  at  once 
will  be  rapid.  A  skilled  mechanic  who  joins  this  corps  is 
enabled  to  serve  his  country  in  a  most  direct  way,  and  at  the 
same  time  to  keep  in  touch  with  the  latest  developments  in 
mechanical  and  electrical  engineering.  Our  advice  to  all 
eligible  men  is  to  pay  an  early  visit  to  46,  Regency-street, 
A\  estminster. 


Drjrng  of  Telephone  Cables. — The  current  issue  of  the 
"  Telephone  Engin:!er  "'  contains  a  translation  of  an  article 
devoted  to  the  question  of  the  use  of  compressed  air  for  cleaning 
and  drying  telephone  cables  and  gives  results  taken  from 
several  years  of  practice. 

Telephones  in  New  York.— According  to  the  "  Telephone 

Engijieer,"'  tlie  last  New  York  city  telephone  directory  contains 
350,0(X)  names  for  566,000  telephones  in  the  city.  "  The  first 
telephone  directory,  issued  in  1878,  consisted  of  a  card  contain- 
ing the  names  of  252  subscribers. 

Preparation  of  Tungsten  for  Lamp  Filaments.— A  patent 
has  been  taken  out  by  Gottlieb  Gmlir-Zehnder,  of  Switzerland. 
By  means  of  a  resistance  furnace  the  tungsten  is  fused  to  a 
perfectly  liquid  condition  and  then  rapidly  cooled  by  air  blast. 
Tliis  process  makes  the  tungsten  exceedingly  malleable  and 
ductile. 

Tlie  Telephone  in  Latin  America. — According  to  statistics 
]>ulilislie(l  by  tjie  I'an-American  Union,  there  were  on  Jan.  1, 
11)11.  232,816  telephones  in  Latin  America,  as  compared  with 
i>,542,(KK)  in  the  United  States.  Argentina  stood  first  among 
the  Latin  American  countries,  with  74,296,  but  Uruguay  led 
in  the  proportion  of  telephones  to  population,  with  1*05  per  100. 

Zirconiimi-Iron  Alloy  for  Lamp  Filaments.— According  to 
a  ])at»-nt  graiit4'd  to  .Mr.  ,1.  L.  liruwn.  of  Baltimore,  satisfactory 
alloys  of  these  metals  have  been  produced  by  reducing  mbctures 
of  comix)unds.  They  are  tough,  malleable  and  ductile.  They 
also  ])oss«'ss  the  pr»q>erty  of  selective  radiation,  and  have  a 
high  degree  of  luminosity  at  relatively  low  filament  t-em})era- 
tun-s. 

London  Electrical  Engineers,  R.E.  (Territorial  Force).— 

Ihe  (  uip.s  ul  Lojulou  Klettrical  Engineers  is  again  oiK>n  to 
recruiting.  Men  of  the  following  professions  and  trades  are 
ppxMally  required  :  Mechanical  and  electrical  engineers, 
olertrieians,  engine  drivers,  engine  erectors,  instrument 
repairers,  metal  turners,  fitters,  telephonists  and  telegiapliists 
and  tinsmiths.  There  are  a  limited  number  of  vacancies  for 
car|vnters,  cabinet  makers,  pattern  makers,  draughtsmen, 
joiners  and  wood  turners.  Fonns  of  part.irulars  can  Ik*  obt.r"  "^ 
from  the  OlVner  Commanding  at  46,  liege ncy-street,  ^^ 
minster,  S.W. 
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Illumination  Tests  with  a  Camera. — The  Fort  Madison 
Co.,  U.S.A.,  has  been  conducting  a  saiies  of  tests  on  compara- 
tive illumination  by  means  of  photography,  the  duration  of 
exposure  of  the  plates  being  the  same  in  each  case.  In  this 
way  the  contrast  between  different  types  of  illumination  was 
obtained. 

How  to  Sell  to  Latin  America. — To  the  current  issue  of 
the  "  Engineering  Magazine  "  Mr.  Alex.  Del  Mar  contributes 
an  informative  article  on  "  How  to  Sell  to  Latin  America." 
The  fact  that  Mr.  Del  Mar  is  writing  for  American  readers  adds 
to  the  interest  of  the  article,  and  amongst  the  subjects  dis- 
cussed may  be  mentioned  the  following  :  How  not  to  get  the 
trade,  commissionaires,  decline  of  German  influence,  conces- 
sions, customs  regulations,  labour,  steamship  facilities  and 
capital. 

Troiley    Omnibuses    versus    Motor    Omnibuses. — To  the 

current  issue  of  the  "  Tramway  and  Railway  World  "  Mr.  H. 
Webber  contributes  an  article  in  which  a  comparison  is  made 
of  the  results  obtained  by  the  Keighley  Corporation  with 
electrically-driven  trolley  and  petrol-driven  motor  omnibuses. 
An  interesting  feature  of  the  article  is  that  all  the  data  and 
figures  have  been  obtained  in  connection  with  both  under- 
takings on  exactly  the  same  routes,  and  deal  with  the  same 
population  and  class  of  traffiC;  so  that  the  comparison  could  not 
be  more  equitable. 

Large  Power  Project  Sold.— According  to  "  Engineering 
News "  the  uncompleted  hydro-eltotric  development  and 
aluminium  works  of  the  Southern  Aluminium  Co.,  near  Whit- 
ney, U.S.A.,  have  been  taken  over  by  the  Aluminium  Co.  of 
America.  The  Southern  Aluminium  Co.  is  a  French  concern, 
and  on  the  outbreak  of  war  stopped  its  work  on  this  project. 
There  were  under  construction  a  gravity- section  concrete  dam, 
1,350  ft.  long  and  200  ft.  high,  a  power  house  with  five  5,200  kw. 
direct-current  generating  units  (ultimately  16),  as  well  as  a 
manufacturing  plant  and  town.  It  is  reported  that  the  new 
owners  will  assume  the  old  contracts  and  complete  the  entire 
development,  with  only  such  changes  from  original  plans  as 
are  necessary  to  fit  in  with  the  company's  processes. 

Projected  350-Kw.  Arc-Generator  for  Radiotelegraphy.^ 

We  are  informed  that  the  U.S.  Naval  Authorities  are  calling 
for  bids  for  a  350  kw.  arc-generator  to  give  a  current  of  250 
R.M.S.  amperes  in  the  antenna.  The  capacity  of  the  latter  is 
to  be  0-012  mfd.,  and  the  wave-length  is  to  be  variable  from 
4,000  to  18,000  metres  without  extinguishing  the  arc.  The 
set  is  to  be  installed  at-  Pearl  Harbour,  Sandwich  Islands,  and 
it  is  hoped  to  get  into  direct  communication  with  Cavite  in  the 
Phillipine  Islands,  4,600  miles  distant.  This  projected  station 
is  a  big  advance  on  the  largest  existing  station,  namely,  that  at 
Darien,  where  a  150  kw.  to  200  kw.  arc-generator  is  installed. 
Of  the  100  kw.  arc-generator  stations,  it  is  interesting  to  note 
that  one  has  recently  been  set  to  work  "  somewhere  in  France." 

Research. — ^In  the  "  Journal "  of  the  Institution  of  Elec- 
trical Engineers  for  December  1st  it  is  announced  that  the 
Council  have  made  application  in  the  name  of  the  Institution 
for  a  grant  under  the  Government  scheme  for  the  organisation 
and  development  of  industrial  research. 

On  the  7th  September  last,  Sir  John  Snell  and  Dr.  S.  P.  Thompson, 
r.R.S.,  on  behalf  of  the  Research  Committee,  had  an  interview  with  Sir 
William  McCormick,  Chairman  of  the  Research  Advisory  Council,  wliich 
has  been  appointed  by  the  Board  of  Education  to  deal  with  this  matter. 
The  views  of  the  Research  Committee  were  given  at  the  interview, 

I  together  with  a  statement  of  the  researches  in  hand  or  decided  upon  ; 
and  a  summary  of  the  points  discussed  was  afterwards  sent  to  Sir  William 
McCormick.  A  letter  has  since  been  received  from  the  Research  Advisory 
Council  asking  for  particulars  of  the  above-mentioned  researches,  to- 
gether with  notes  of  the  grants  desired  foi*  each  by  the  Institution,  and 
various  other  details,  and  a  reply  containing  the  desired  information  has 
been  sent  to  the  Advisory  Council. 

Electrochemistry  and  Lighting. — An  interesting  Paper  on 
"  Unstable  States  in  Arc  and  Glow  "  was  read  by  Prof.  W.  E. 
Cady  at  the  first  meeting  of  the  New  York  Section  of  the 
American  Electrochemical  Society.  An  elaiborate  Paper  by 
Mr.  D.  McFarlan  Moore,  of  the  Edison  Lamp  Works,  was  also 
read  on  "  Moore  Tube  Lamps."     One  form  of  the  lamp  is  a 


straight  tube  provided  with  a  screw  ba.se.  The  tube  is  filled 
with  CO.  gas,  which  is  generated  automatically  within  the  tube. 
At  each  electrode  there  is  a  small  bulb  about  1  in.  diameter 
which  contains  calcium-carbonate  with  a  resistance  wire 
embedded  m  it.  This  resistance  wire  on  becoming  heated 
causes  carbon  dioxide  to  b3  generated  by  the  calcium  carbo- 
nate, and  fills  the  tube.  This  tube  appears  to  }>e  filled  with 
light  of  intense  whiteness.  For  matching  various  materiab 
dyers  require  a  good  light  from  the  north  with  a  clear  sky. 
It  appears  that  the  spectra  of  this  lamp  is  particularly  suit- 
able for  matching  materials,  and  it  has  been  suggested  to 
use  it  as  a  colour  standard. 

The  Consumption  of  Carbon  in  the  Electric  Arc— A 
Paper  on  this  subject  was  read  before  the  Royal  Society  in 
November  by  Prof.  W.  G.  Duffield,  who  described  experiments  to 
determine  the  amount  of  material  lost  by  the  poles  of  a  direct- 
current  carbon  arc  under  different  conditions  of  current  and 
arc  length.  For  a  given  current  the  carbon  consumption  of 
both  the  anode  and  the  cathode  increases  with  the  arc  length 
until  a  constant  value  is  reached.  Using  long  arcs  the  con- 
sumption per  coulomb  decreases  with  increasing  current ;  the 
ratio  of  anode  to  cathode  consumption  is  about  1-5,  increasing 
slightly  with  the  current.  The  author  also  concluded  that  the 
loss  of  an  atom  of  carbon  from  the  cathode  of  a  very  short 
carbon  arc  is  accompanied  by  the  transfer  between  the  poles  of  a 
quantity  of  electricity  equivalent  to  four  electronic  charges,  and 
that  in  long  arcs  the  loss  is  due  to  this  essential  carbon  dis- 
appearance plus  a  quantity  due  to  combustion.  Though  the 
phenomenon  is  describable  on  the  basis  of  electrolytic  action  in 
which  carbon  is  quadrivalent,  the  electronic  emission  has  to  be 
accounted  for.  The  chief  supply  of  cathodic  material  comes 
from  behind  the  small  growth  which  forms  upon  its  extremity,  but 
if  the  necessary  quantity  of  carbon  cannot  be  derived  from  this 
source  the  growth  itself  is  consumed.  The  mean  spherical 
candle-power  increases  with  current  strength  and  arc  length  in 
much  the  same  way  as  the  total  consumption  of  carbon  does. 
In  a  typical  experiment  the  energy  of  combustion  was  approxi- 
mately 11  per  cent,  of  the  electrical  energy  supplied  to  the  arc. 


OBITUARY. 


Fr^nk  Iago. — We  regret  to  have  to  record  the  death,  which  took 
place  on  the  8th  inst.,  of  Mr.  Frank  Iago,  late  secretary  of  the 
Westminster  Electric  Supplj'  C Tpn.  (Ltd.).  Mr.  Iago  was  edu- 
cated privately,  and,  owing  to  the  state  of  his  health,  he  went 
for  a  voyage  round  the  world  when  16.  On  his  return,  in 
greatly  improved  health,  he  went  into  the  office  of  a  firm 
of  accountants  in  the  City.  In  1880  he  accepted  the  assistant 
secretaryship  of  the  London  Hospital.  After  six  years  of  strenuous 
work  there  he  was  appointed  secretary  to  the  Westminster  Trust, 
and  from  there  he  went  to  the  Westminster  Electric  Supply  Corpn. 
on  its  incorporation  in  1888  as  secretary,  and  it  -.as  a  matter  of  great 
pride  to  him  to  watch  its  growth  to  its  present  dimensions.  The 
interests  of  the  company  and  its  staff  were  always  his  first  concern. 
Ill-health  compelled  him  to  resign  his  appointment  of  secretary  of 
the  Westminster  Electric  Supply  Corpn.  at  the  end  of  August  last. 
He  belonged  to  the  old  Naval  Volimteers,  whose  headquarters  were 
on  the  ship  "  Buzzard,"  which  then  used  to  lie  off  Somerset  House, 
and  it  was  a  great  disappointment  to  him  when  the  corps  was  dis- 
banded. He  was  a  great  swimmer,  and  in  his  yomiger  days  never 
missed  a  morning  when  in  town  (summer  or  winter)  without  having 
a  swim  in  Hampstead  ponds  ■.  tf(££ 

Wm.  Shea. — The  death  is  announced  of  Mr.  Wm.  Shea,  former 
telephone  manager  for  Blackpool  district,  aged  52  yeai-s.  Deceased 
was  first  connected  with  the  National  Telephone  Co.  32  years  ago, 
and  was  engaged  in  the  construction  department.  Afterwards  he 
was  promoted  to  Burnley,  and  thence  to  Blackburn,  later  being 
appointed  manager  of  Fyide  district,  with  Blackpool  as  centre. 

Lane. — The  deatn  is  also  announced  of  ^Ir.  Jas.  Horsburgh  Lane, 
formerly  a  director  of  the  Indian  Telegraph  Dept.  Mr.  Lane,  who 
was  76  years  of  age,  died  at  Eastbourne  on  the  11th  inst. 
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Killed  in  Action. — Second  Lieut.  H.  Lionel  Harris,  who  died  of 
wounds  on  Dec.  2,  was  the  second  son  of  the  late  Henry  Graham 
Harris,  of  the  late  firm  of  Bramwell  &  Harris,  consulting  engineers, 
Westminster,  and  Mrs.  Graham  Harris,  Raynes  Park,  Surrey.  Lieut. 
Harris  was  bom  in  1882  and  in  1901  he  went  to  King's  College,  and 
later  studied  engineering  at  Rugby  for  nine  months.  He  entered 
the  firm  of  Bramwell  &  Harris  in  England  and  afterwards  went 
abroad  for  them.  In  March,  1010,  he  visited  the  Argentme  and  was 
employed  by  W.  T.  Henley's  Telegraph  \\'orks  Co.  in  laying  a  new 
submarine  cable  for  the  Western  Telegraph  Co.  Later  he  started 
on  his  own  account  as  contracting  engineer  in  Buenos  A\'res.  He 
left  the  Argentine  in  November,  1914,  and  in  Januarj-  last  he  joined 
the  University'  of  London  Officers'  Training  Coqjs,  obtaining  a  com- 
mission in  the  Royal  Engineers  on  March  4,  and  left  for  the  front  on 
Sept.  27.     He  leaves  a  widow,  two  daugliters  and  a  .son. 


PERSONAL. 


Mr.  S.  B.  Cox,  electrical  engineer,  of  the  Sj'dney  oflfice  of  the  Aus- 
tralian General  Electric  Co.,  has  enlisted  for  active  .service,  and  has 
been  granted  a  commission  in  the  Australian  Engineers. 

Monsieur  Maurice  Leblanc  has  been  elected  an  Honorarj-  Member 
of  the  Institution  of  Electrical  Engineers. 

Mr.  P.  M.  Lincoln,  Past  President  of  the  American  Inst.E.E.,  who 
for  many  years  has  been  connected  with  the  engineering  department 
of  the  American  Westinghouse  Co.,  has  resigned  his  jwsition  in  order 
to  devote  his  time  to  the  manufacture  of  a  maximum  demand  meter 
which  he  has  recently  invented. 

Royal  Engineers  (T.F.) — The  following  apix)intments  have  been 
made  : — 

Tyne  Electrical  Engineers  :     C.  B.  Williamson  to  be  Second  Lieutenant. 

East  Riding  (Fortress)  Engineers,  Electrical  and  Mechanical  Comi»any  : 
Major  A.  E.  Levin,  A.M.l.E.E.  (from  London  Electrical  Engineers),  to 
be  Major  (temporary).  Capt.  G.  L.  L.  Russell,  A.M.LE.E.  (from  Tyne 
Electrical  Engineers),  to  Ik-  Captain  (temporary).  H.  C.  C.  Tufnell, 
A.M.l.E.E.  (from  lyindon  Electrical  Engineers)  and  F.  H.  Bowers 
(from  Tyne  EU-ctrical  Enjiineers)  to  Ix;  Licutc^nants  (tem]>orary). 

North  Midland  Divisional  Engineers  :  SapjKT  P.  H.  Crawsli.iw  (from 
London  Electrical  Engineers)  to  1)C  Second  Lieutenant. 


APPOINTMENTS  VACANT  AND  FILLED. 

An  electrician  is  rccpiircd  for  (iold  Coast  Government  waterworks. 
Salary  £300,  rising  to  £350  by  annual  increments  of  £10,  with  free 
quarters.     Applications  to  Messrs.  Hunter,  Duff  &  iMiddleton,   17, 

Victoria-street.  London.  S.W.     ^ee  adierli  emeut. 


^Ir.  (has.  (J.  SiKcrs  has  been  appointed  general  manager  and 
engineer  of  Wolverhampton  CorjKjration  tramways,  at  a  commencing 
salary  of  £350  per  annum.  During  the  late  Mr.  \\.  A.  Luntley's 
illness  Mr.  Silvers  acted  as  manager  of  the  undertaking. 

Mr.  H.  1).  T.  Waldram  has  been  appointed  electric  station  super- 
visor at  H..M.  Dockyards  and  .Naval  Eslal)lislunents,  and  Mr.  Win. 
McClelland  and  .las.  .McrCaffery  have  been  tti)iK)iiited  electrical 
engineers  in  II. M.  Naval  Establisjiment.s. 

Mr.  K.  .1.  Foster  has  been  appointed  draughtsman  at  West  Bnmi- 
wich  electric  supply  work.s. 

Mr.  ('.  (i.  Caiman,  of  Messrs.  Siemens  Hros.  Dynanio  \\ drks. 
Melbourne,  has  been  appointed  engineer  in  tlw  S\iliiey  ofliee  of 
Messrs.  W.  Adams  &  Co. 

Mr.  V.  L.  Molloy  has  l)een  ap]H)inted  sub  station  engintHT  by 
Sydney  City  Council  at  a  commeiu;ing  .salary  of  £375  i»er  annum. 


INSTITUTIONS  AND  SOCIETIES. 


Iiiotitution  of  Electrical  Engineers.— From  the  Roll  of  Honour  of 
the  lnstit>iti(m  it  a|)|)eaix  that  u|>  to  Nov.  20,  1915.  3(t  members  have 
lost  their  ii\es  in  the  service  of  the  comitry.  Of  these,  thnn?  were 
members,  13  were  associate  members,  one  was  an  aswciato,  one  a 

graduate  and  12  were  sfudeiifs. 

Institution  of  Electrical  Engineers  (Students' Section).— On Thurs- 
tlay  evening  last  Mr.  .1.  H.  Kingsbury  delivere<l  an  address  to  the 
students  of  {\w  Institution  of  Flee  trieal  Engin(>ers.  In  o|>ening  the 
proceedings  Mr.  E.  L.  M.  Fruitage,  the  chairman  of  the  Students" 
Section,  thauketl  the  members  for  electing  him  to  the  office  of  chair- 
n\an  for  a  second  year  in  succession.  He  ho]><Ml  that  the  students 
Would  concentrate  arouiul  the  Tnstitulion.  so  that  wlien  tliose  of  their 


members  who  were  away  in  the  fighting  line  returned  they  would  find 
things  in  good  order.  Mr.  Kingsbury  took  as  the  subject  of  his 
address  "  The  Institution,"  which  was  founded  in  1871. 

He  stated  that  scientific  societies  dated  from  a  considerably  earliei' 
periofi.  A  cluV>  of  scientific  men  which  was  formed  in  1645  met  weekly, 
and  idtimately  h»ecame  the  Roj'al  Society.  The  object  of  that  club  was 
to  interest  its  members  in  various  investigations.  In  17.54the  Society  for 
the  encouragement  of  Arts,  Manufactures  and  Industries  was  formed. 
I^ater  on  an  interest  sprang  up  in  engineering,  and  thus  the  Institution  of 
Civil  Enfrineers  was  formed  in  1818.  In  due  time  a  tendency  towards 
sj)ecialisation  became  evident,  and  one  result  of  this  was  the  formation 
of  the  Sficiety  of  Telegraph  Engineers,  which  soon  became  the  Society  of 
Telegraph  Engineers  and  Electricians,  and  finally  the  Institution  of 
Electrical  Engineers.  The  formation  of  this  body  was  not  looked  upon 
unfavouraVily  by  the  older  institution,  which  put  their  meeting  room  at  its 
dis|)osal.  At  that  date  over  £10,000,000  was  invested  in  submarine 
cables,  and  probably  about  £7,000,000  in  home  telegraphs,  and,  therefore, 
it  was  not  inapprojjriate  that  a  society  should  be  formed  to  deal  with  this 
class  of  work.  During  the  first  j^ear  the  membership  nural)ered  110,  and 
included  Ronalds,  Wheat.stone,  Cooke,  Latimer  Clark,  and  many  other 
well-known  men.  Of  these  24  were  still  among  us,  including  Prof.  Carey 
Foster,  Sir  .John  Gavey,  Mr.  Alexander  Siemens,  Mr.  A.  W.  Hea\-iside. 
Mr.  P.  V.  Luke  and  Mr.  Rymer- Jones.  There  was  also  one  student.  As 
comjiared  with  these  figures  the  last  report  of  the  Institution  showed  a 
membership  of  6,811.  Students'  meetings  were  started  in  1887.  In 
1899  Local  Sections  were  formed,  which  had  been  extremely  beneficial 
to  the  Institutitm,  the  members  having  thereby  become  more  active  than 
in  any  other  society.  The  present  home  of  the  Institution  was  near  the 
Savoy  Theatre,  which  was  the  first  theatre  to  be  lighted  electrically. 
This  was  effected  by  means  of  a  portable  engine  of  60  h.p.  driving  four 
dynamos.     There  were  200  lamps  which  cost  25s.  each. 

Mr.  Kingsbiuy  called  particular  attention  to  the  Ubrary  of  the  Institu- 
tion, on  which  a  great  deal  of  money  had  been  sjient  during  the  last  few 
j-ears.  It  included  the  library  of  Ronalds,  who,  although  a  telegraph 
man,  took  a  wide  interest  in  scientific  matters,  and  prepared  a  catalogue 
of  all  works  relating  to  electricity.  The  hhrary  now  contained  not 
merely  a  number  of  rare  books,  but  also  a  very  valuable  collection  which 
would  enable  the  students  to  gain  information  in  any  direction  they 
desired  Mr.  Kingsbury  also  emphasised  the  importance  of  "  Science 
Abst'-act3."  Turning  to  othc  matters,  Mf.  Kingsbury  stated  that  the 
past  had  been  boimd  up  largely  with  individual  inventions.  Future 
advance,  however,  would  depend  more  upon  collective  effort.  It  would, 
therefore.  Ix'  well  for  the  student  not  to  cidtivate  what  might  be  termed 
"  the  inventors  vanity."  There  was  a  great  difficulty  in  arri\ing  at  the 
true  value  of  one's  own  patents  until  they  were  submitted  to  some  inde- 
l)endent  cxix^rt.  In  some  cases  it  was  more  important  to  faciUtate  the 
inventions  of  other  people  than  to  prosecute  one's  own  inventive  ideas. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  Dec  17th  (today). 

Insthition  of  Mech.4Nical  Engineers. 
0:0 ;).?«.     Meeting   at    tlic    Institution   of   Civil    Engineers.    Great 
George-street,    Westminster,    S.W.     Paper    on    "  Engineering 
(>>lleges  and  the  War,"  by  Dr.  Walmslcy  and  Mr.  C.  E.  Larard. 

Electro-Harmonic  Societv. 
8:0  p.m.     Smoking  Concert  at  the  Hollxirn  Restaurant. 

MONDAY,  Dec.  20tli. 

JlNIOR    IXSTITITIO-N    OF    EnOINEERS. 

7:30  p.m.  Meeting  at  the  Institution  of  Electrical  Engineers. 
Victoria  Embankment.  W.C.  Paper  by  Mr.  W.  A.  Tookey. 
I^I.l.M.E..  .M.I.A.E.,  on  •.Modernisation  of  Power  Plant  in 
Factories." 

ENGINEERING  INSTITUTIONS    VOLUNTEER  TRAINING  CORPS. 
Officer  Commanding  :   Lieut.-Col.  C.  B.  Clay.  V.D. 

The  fnllowitur  orders  have  Ix^en  issued  for  the  fortnight  commencing 
IKcemldT  20,  1915  :— 

Drills  :    6:25  to  7:2.5,  7:25  to  8:25  p.m. 

Monday,  I)eeemlx>r  20th. — Sections  I  and  2,  tcclmical ;  sections  3 
and  1.  squad.     Signalling  Section  and  Recruits. 

Tuesday,  Decemlxjr  21st. — School  of  Arms  with  Architects,  6  p.m.  to 
7  )>.m.  4*  I 

Thnrsday.  I)«>renil)er  23rd,  to  Thursday,  Decemlier  30th,  inclusive.— 
Headipiarters  closed. 

Fruluy.  DereiulxT  31st. — Social  evening.  6:15  to  8:15. 

Siiturday.  .January  1st.— I'nifonn  Parade. 

(Jfticcr  of  the  week :  .Mondav,  Decemlxr  20f  h,  to  Saturday,  Januarj-  Ist, 
Mr.  CorNft. 

Plitmui  on  Duty  :  Monday,  December  20th,  to  Saturday.  .Tanuwry  Ist, 
No.  2  Platoon.  Platoon  on  duty  ha.«  to  provide  a  piquet  for  H.Q.  of  one 
N.r.O.  and  three  men.  and  also  one  N.C.O.  for  instructing  recruit*. 

Sections  for  technical  parade  at  Headquarters,  London  Electrical 
Ensinwrs.  46.  Regency-street.  S.W. 

Sections  for  Shcwting  Parade  at  Miniature  Ranges. 

Cnless  otherwise  crdered.  all  parades  at  Chester  House. 

McnUxni  who  ha\-e  not  yet  U-en  mer.sure«l  for  iniiforms  must  call  at 
Samuel  Hrothors.  l.udgate-hill.  .is  smni  a«  iKWisible. 

Payment  for  uniforms  to  be  made  to  the  Adjutant. 
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STANDARD  MARINE  ELECTRICAL  INSTALLATIONS. 


BY  H.   A.   HORNOK. 


Summary.- — The  requirements  of  merchant  and  naval  iastallations  arc; 
cited  in  brief.  Then  follows  the  specific  apjjlications  to  a  number  of 
different  types  of  ships,  including  both  merchant  and  naval  vessels. 


The  Committee  on  the  "  Use  of  Electricity  in  Marine  Work," 
appointed  by  the  American  Institute  of  Electrical  Engineers,  has 
collected  data  on  all  the  important  points  connected  with  marine 
electrical  installations  from  as  many  different  sources  as  possible, 
and  in  this  Paper  presents  a  monograph  recording  the  best  practice 
at  this  time  in  the  United  States.  The  rules  and  requirement  for 
merchant  vessels  will  be  first  treated  ;  next  will  follow  the  general 
considerations  for  government  vessels  ;  and  then  a  brief  considera- 
tion of  the  applications  to  a  number  of  different  types  of  vessels. 

Genekal  Requirements  fob  Merchant  Practice. 

Merchant  vessels  are  usually  constructed  in  accordance  with  the 
requirements  of  some  classification  society,  which  establishes  also 
the  rules  for  the  electrical  equipment.  Besides  the  rules  of  under- 
writing societies,  the  electrical  installation  must  conform  to  the  rules 
of  the  Steamboat  Inspection  Service,  under  the  -cognisance  of  the 
Department  of  Commerce.  Thei'e  are  also  requirements  of  the 
owners,  which  are  usually  specific,  and  serve  to  standardise  for  them 
thie  various  equipments  so  as  to  reduce  upkeep  and  maintain  a 
similarity  of  spare  parts. 

The  most  important  requirements  of  the  American  Bureau  of 
Shipping  for  the  electric  plant  are  as  follows  :  The  voltage  shall  be 
about  125  volts,  preferably  direct  current.  If  alternating  currents 
are  used  there  must  be  an  increase  of  50  per  cent,  in  the  insulation 
resistance  of  the  wires.  Generators  and  motors  must  be  insulated 
by  mounting  them  on  dry  wood  or  other  equivalent  insulation.  No 
single  wire  larger  than  No.  12  A.W.G.  is  allowed,  and  no  single  solid 
wire  smaller  than  No.  14  A.W.G. ,  except  in  fixture  wiring.  Both 
conduit  and  wooden  moulding  for  the  protection  of  the  conductors 
are  allowed,  but  conduit  is  preferred  throughout.  Slate  or  marble 
switchboards  are  required,  equipped  with  necessary  instruments, 
cut-outs,  knife  switches,  &c.  Stuffing  tubes  are  required  wherever 
the  conduit  passes  through  a  deck  or  watertight  bulkhead.  All 
joints  and  splices  are  protected  by  watertight  junction  boxes.  Where 
exposed  to  moisture,  lamps  must  be  provided  with  a  vapour-proof 
globe  and  for  mechanical  protection  a  guard.  Lights  must  not  be 
suspended  with  flexible  conductors.  Signal  lights  must  be  on  a 
separate  circuit  and  controlled  in  the  pilot  house  from  a  tell-tale 
board  which  indicates  a  defect  in  the  lamp  or  circuit.  All  leads  to 
searchlights  must  run  directly  from  the  switchboard  to  a  switch  near 
the  searchlight.  To  prevent  the  effect  of  electric  currents  on  the 
adjustment  of  the  magnetic  compasses,  both  polarities  must  be 
carried  in  the  circuit.  The  American  Bureau  of  Shipping  stipulate 
that  on  oil  tank  vessels  electric  lighting  only  is  to  be  used,  and  that 
generating  sets  must  be  ui  duplicate,  besides  other  special  require- 
ments. 

The  rules  of  Lloyd's  Register  differ  slightly  from  the  American 
Bureau.  No  preference  is  stated  as  to  kind  of  current  or  the  amount 
of  voltage.  "  Double-pole  "  fuses  are  not  permitted  when  the 
voltage  exceeds  125  volts.  Permission  is  granted,  in  addition  to 
the  use  of  wooden  mouldings  and  conduit,  for  the  employment  of 
steel-armoured  conductors  secured  by  screwed  clips.  The  switches 
on  main  switchboard  must  be  of  the  quick-break  design.     The  signal 

t  lights  must  be  controlled  from  a  point  accessible  to  the  officer  of  the 
watch,  but  a  tell-tale  indicator  is  not  required.  Single-wire  system 
is  not  permitted  on  oil  tank  vessels.  Compasses  should  be  adjusted 
with  and  without  the  generators  running.  It  is  to  be  noted  that  the 
.  classification  societies  make  no  rules  governing  the  installation  of 
interior  or  exterior  signalling  systems. 
The  rules  of  the  Steamboat  Inspection  Service  relate  more  to  the 
provision  of  appliances  for  protection  to  the  vessel,  her  passengers, 
cargo  and  crew.  Vessels  which  do  not  keep  watchmen  on  guard  day 
and  night  in  the  sleeping  accommodations  must  equip  such  quarters 
with  alarm  bells  which  can  be  energised  at  will  from  the  bridge  or 
pilot  house.  Passenger- carrying  steamers  lighted  by  electricity, 
and  whose  dynamos  are  located  below  the  deep-load  line,  must  carry 
an  auxiliary  lighting  system  above  the  deep-load  line,  which  must  be 
sufficient  to  allow  the  passengers  and  crew  readily  to  find  their  way 
to  the  exits.  Vessels  are  permitted  to  carry  gasoline  to  the  amomit 
necessary  for  providing  such  auxiliary  lighting  and  wireless  system. 

From  the  foregoing  it  will  be  seen  that  the  owner,  for  general 
methods  of  installation,  needs  only  to  state  that  the  electrical  installa- 
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tion  must  conform  to  the  rules  of  the  classification  society.     The 
owner  then  specifies  what  the  requirements  of  !  ^e  art  fc.y., 

the  number  and  size  of  the  generating  sets  and  t)  ,' r  of  liehtH 

and  motors). 

Merchant  Marine  Practice. 
In  general,  the  commercial  in.stallations  in  the  United  States  com- 
bine wooden  moulduigs  and  iron  conduit.  The  manufacture  of  .stcel- 
armoured  lead-covered  wires  was  started  about  four  or  five  yeam  ago, 
and  was  recently  adopted  by  the  Xavy.  Now  the  use  of  Bteel- 
armoured  conductors  in  merchant  practice  is  increasing.  For  vessels 
designed  with  the  propelling  machinery  aft,  requiring  long  leads  to 
the  amidships  and  forward  compartments,  it  is  neces.sar>-  to  jjrovide 
a  sliding  connection  for  the  conduit  and  a  loop  box  for  pulling  in  the 
wire.  This  is  necessitated  by  the  expansion  and  contraction  or 
working  of  the  structural  parts  of  the  ve.s.se). 

Except  for  very  close  work  all  condiuts  are  bent  cold,  and  with  the 
exception  of  the  termination  of  a  lead  elbows  are  not  permitted. 
The  restriction  of  fittings  of  all  kinds  is  deemed  advisable.  For  the 
purpose  of  overhauling  and  to  facilitate  the  safe  in-stallation  of  the 
cables  it  is  necessary  to  use,  especially  at  bends,  couplings,  but  these 
must  not  be  right  and  left  threaded.  It  is  recommended  that 
splicing  of  wires  larger  than  No.  12  B.  &  S.  be  not  permitted,  and 
that  even  such  small  joints  be  made  with  a  soldered  sleeve.  On  the 
other  hand,  care  must  be  exercised  in  the  use  of  mechanical  joints, 
as  the  working  of  the  vessel  may  cause  the  connection  to  loosen, 
allowing  "  grounds,"  "  opens  "  or  "  short-circuits." 

The  distribution  of  energy  as  above  noted  is  made  on  a  two-wire 
metallic  system.  Feeders  are  led  from  the  main  switchboard  to 
centres  of  distribution,  and  from  thence  branch  leads,  not  carrjing, 
except  in  special  cases,  more  than  660  watts.  When  conditions  of 
the  ship's  structure  or  arrangement  will  not  facilitate  this  method 
of  distribution  the  feeders  are  broken  by  special  feeder  boxes  of 
watertight  construction,  mains  taken  off  and  branches  in  turn  taken 
directly  from  the  mains.  For  the  lighting  system  an  allowable 
voltage  drop  of  3  per  cent,  from  the  main  switchboard  to  the  farthest 
light,  and  for  power  5  to  8  per  cent.,  is  considered  good  practice.  A 
potential  of  110  volts  is  generally  adopted  In  accordance  with  the 
standard  incandescent  lamp. 

Generating  sets  are  designed  so  that  the  prime  mover  and  gene- 
rator are  direct  connected  and  mounted  on  a  common  bedplate.     In 
small  vessels  and  freight  steamers  where  the  sets  are  of  small  capa- 
city— say  from  2  kw.  to  20  kw. — the  prime  mover  is  a  reciprocating 
engine.     This  unit  possesses  distinct  advantages  of  operation  from 
the  practical  side,  as  such  ships  carmot  carry  an  engineer  expressly 
for  the  care  of  the  generating  plant,  and  the  chief  engineer  of  such 
vessels  is  well  skilled  as  regards  reciprocating  engines,  as  these  are 
his  means  of  propulsion.     The  manufacturers  to-day  have  designed 
sets  with  forced  lubrication  and  a  combination  of  both  forced  lubrica- 
tion and  gravity  feed,  so  that  these  sets  operate  ordinarily  without 
much   attention.     There   are   three   points   of  importance   from   a 
mechanical    standpomt   regardmg   generating    sets.     Firstlv    there 
must  be  ample  reinforcement  of  the  ship  structure  to  form  a  founda- 
tion for  the  set.     The  builders'  designers  do  not  all  agree  as  to  the 
proper  foimdation,   and  in  rome  cases  the  generators  are  bolted 
directly  to  the  deck  or  platform,  in  other  cases  a  wooden  base  is 
provided  on  top  of  the  deck  and  agaui  still  others  believe  in  building 
up  a  steel  structural  foundation  on  top  of  the  deck  and  not  boh  Ins 
down  the  set  until  the  vessel  is  nearly  completed.     Next,  these  sets 
must  be  able  to  operate  either  condensing  or  non-condensing  with 
approximately  8  lb.  to  10  lb.  back  pressure.     They  must  exhaust 
either  into  the  feed  water  heater,  or  the  main  or  aiLxiliarj-  condenser, 
or  to  the  atmosphere.     It  is  probable,  because  they  arc  usually 
exhausted  into  the  feed  water  heater  for  steam  economy,  that  greater 
stress  is  not  laid  upon  the  efficiency  of  the  prime  mover.     The  third 
pouat  is  that  for  installation  on  shipboard  tlie  steam  comieetions 
must  be  flanged  so  as  to  reduce  the  number  of  joints  in  the  pipings, 
and  because  of  the  Adbrations  set  up  in  the  vessel  when  the  main 
engines  are  woriing. 

Small  direct-comaected  turbme  generating  sets  have  been  em- 
ployed on  shipboard  and  in  certain  installations  have  given  Siitis- 
faction  ;  but  many  marine  engineei-s  object  to  the  high  rotative 
speeds  for  direct-current  generators  and  the  lack  of  economy  unless 
a  high  vacuum  can  be  provided.  On  the  other  hand,  some  engineers 
prefer  the  turbine  drive  because  of  the  reduction  of  upkeep  and  ease 
of  operation.  The  use  of  reduction  gears  between  the  turbine  and 
generator  is  now  being  suggested.  Some  of  these  sets,  however, 
have  shown,  as  expected,  a  great  reduction  in  weight  and  water  rate. 
The  material  for  switchboards  has  up  to  the  present  time  been 
slate  and  in  rare  cases  marble,  but,  as  will  be  seen  later,  naval 
practice  has  turned  to  a  special  composition.  This  may  shortly 
change  the  merchant  practice.     Orduiarily  the  circuits  are  arranged 
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for  the  parallel  operation  of  the  generators  if  there  be  more  than  one. 
Certain  owners  prefer  separate  operation,  however,  and  then  double 
'bus  bars  are  provided  with  throw-over  switches.  ^larine  switch- 
boards must  be  built  as  compactly  as  possible,  so  that  the\'  may  be 
mounted  near  a  bulkhead.  The  'bus  bars,  though  mounted  on 
insulation,  are  bare  copper  strips,  and  opinions  do  not  concur  as  to 
the  advisability  of  insulating  the  entire  'bus  bar.  Although  it  is 
a  matter  of  expense,  on  switchboards  handling  200  amperes  or  over 
from  the  main  leads  of  the  generating  set,  double-arm  circuit 
breakers  are  provided  instead  of  fused  lever  knife  switches.  The 
re-fillable  fuse  of  proper  design  is  now  being  introduced,  but  proper 
precaution  must  be  observed  to  prevent  unauthorised  metals  re- 
placing the  original. 

On  vessels  of  4,000  tons  burden  or  over  the  searchlight  should 
not  be  less  than  18  in.  in  diameter.  The  searchlight  feeder  is  run 
direct  from  the  main  switchboard  to  a  fused  knife  switch  located 
usually  in  the  pilot  hou.se  near  the  controller  of  the  searchlight.  A 
variable  external  resistance  is  placed  Ln  series  with  the  arc  for  prowr 
adjustment.  Up  to  the  present  time  the  lamp  mechanism  has  been 
that  of  magnets  operating  through  a  ratchet  on  a  screw,  permitting 
both  hand  and  automatic  operation  ;  but  the  naval  projector  lamp 
is  now  operated  by  a  small  motor,  and  it  may  be  assumed  that  such 
will  shortly  come  into  merchant  practice.  For  adjusting  the  arc 
voltage  arrangcjnents  are  provided  on  the  main  switchboard.  To 
ensure  against  inductive  disturbances  from  the  wireless  telegraph, 
the  exposed  leads  of  the  searchlight  must  be  carefully  enca.sed  in  an 
iron  shield  or  wrapped  with  iron  wire.  This  protective  covering 
must  be  well  grounded  to  the  hull  of  the  vessel. 

The  use  of  iron  branch  junction  boxes  and  iron  .steam-tight  glol)e 
fixtures  meets  with  general  approval,  and  the  use  of  brass  or  bronze 
is  looked  upon  as  an  expensive  refinement.  Foreign  passenger 
vessels  have  for  some  time  been  using  majolica  or  beleek  fixtures, 
which  add  to  cleanliness,  are  substantial,  are  more  readily  insulated 
and  do  not  require  re-finishing.  The  employment  of  indirect  or 
semi-indirect  units  is  verj*  small.  This  is  attributed  to  the  low  deck 
height  and  the  usual  cxpo.sure  of  the  deck  beams.  Tungsten  filament 
incandescent  lamps  are  largely  used  outside  of  the  machinery'  spaces, 
where  the  vibration  is^enerally  such  as  to  rcrjuire  the  carbon  filament 
lamp.  Cargo  refiectors  containing  four  small  lamps  are  still  usvd  as 
portable  units  for  lighting  such  spaces,  as  well  as  for  gangway 
lighting.  The  tendency  is  toward  great  lightness  for  hand  jxirtable 
units,  and  a  reduction  in  the  number  required  to  be  watertight. 
The  navy  standard  switch  and  switch  and  receptacle  are  generally 
used  on  merchant  vessels.  There  hiis  been  but  one  good  receptacle 
and  plug  designed  for  watertight  work  outride  of  the  navy  design, 
and  this  device  is  very  expensive.  The  practice  in  the  I'liited  States 
still  adheres  to  the  P'dison  screw  socket,  but  a  design  cm  llie  lines  of 
the  lOdiswan  or  bayonet  tyix'  should  prove  more  satisfactory. 

Ordinary  land  motors  are  installed,  but  it  would  be  unwise  to 
contiiuie  this  j)ra((icc  if  the  use  of  motors  increa-ses,  as  the  upkeep 
to  the  owner  would  be  such  that  the  application  would  soon  be 
discouraged.  Motors  should  be  designed  so  ivs  to  prevent  oil  from 
creeping  along  the  armature  shaft,  a  t<'n(lcncv  when  the  ship  rolls  or 
pitches.  Easy  means  for  overhauling  and  the  use  of  non-corrosive 
parts  are  essential.  It  seems  that  the  owners  of  vessels  in  America 
are  overlooking  the  advantages  of  economy  in  the  lack  of  a  more 
cxtendf<l  use  of  electric  power.  The  question  of  first  cost  is  easily 
counterbalanced  by  the  reduction  in  upkeej),  ea,se  and  readiness  of 
service  jirovided  by  the  electric  motor.  The  controlling  devices  for 
niotorsaresiniilarto  those  of  land  practice,  except  that  whereexposed 
to  the  weather  and  locat<'d  in  the  nwu-hinery  sjjaces.  wat«T-tight 
protecting  boxes  are  sup])lie<l.  To  prevent  uniiuthorised  handling, 
non- water-tight  .sheet  nu-tal  inclosing  cases  with  piwllfH-k  are  provide(l 
in  all  cases. 

IJesides  those  systems  of  coniniunication  whi«h  &rv  re<|uinHi  by  law 
the  owner  (inds  many  adapted  to  the  convenience  of  pn-stM-ngers  and 
crew.  Such  systems  should  be  energisivl  preferably  by  a  low  voltage 
(20  volts)  if  u.sed  by  pa.ssengers.  The  genend  opinion  is  that  only 
direct  current  should  be  used.  Many  attejnpts  have  boon  nuwle  to 
utilise  ordinary  land  teli'phones  on  sliipboani  luit  they  do  not  sivmu 
to  give  the  .service  ilesired.  S|M^i,\l  marine  telephones  an«  now  In-ing 
installed  and  carefully  watched.  A  eombinwl  system  of  loiid 
speaking  t(>Icphoiies  between  the  bridge  and  engine  room  and  fiat 
speaking  for  inter  communicating  |>tir|><),H-H  apitears  to  have  some 
merit.  The  telephones  for  the  bridgp  and  engine  mom  arc  made 
cntiivly  water-tight  and  providi^l  with  double  receivers  of  the 
watch-case  pattern.  All  the  telephones  an'  made  i>ortable  and 
of  the  hand  microphone  tyjx?,  as  exiK-rienee  has  shown  that  the 
human  body  |M'rforms  the  function  of  a  cushion  to  the  ship's  vibration 
better  tiiini  any  other  device.  Kleetric  telegraphs  for  transmitting 
orders,  from  the  bridge  to  the  engine  nnim.  f<ir  sending  dm  king  orders, 
and  so  forth,  arc  often  installed  on  merchant  vcjvsels,  but  it  is  recom- 


mended that  such  instruments  when  needed  should  preferably  be  of 
the  lamp  t\-pe.  The  electrically- operated  valve  for  the  main  steam 
whistle  in  addition  to  the  mechanical  hand  puU  is  now  frequently 
installed,  even  on  freight  vessels,  and  the  clock  mechanism  is  arranged 
with  two  contact  discs  so  that  the  vessel  may  comply  with  the  law 
when  to^ving  or  being  towed.  In  all  such  applications  the  object 
most  sought  after  Is  simplicity  and  reliability. 

Fire  alarm  systems  are  very  rarely  installed  on  freight  vessels, 
but  passenger  vessels  are  always  so  equipped.  The  older  systems 
have  not  proved  of  great  value,  but  two  systems  are  now  on  the 
market ;  one  applicable  to  cargo  carrying  vessels  by  means  of  which 
not  only  is  the  location  indicated  by  smoke  coming  from  the  com- 
partment, but  live  steam  is  also  admitted  to  the  seat  of  the  fixe. 
This  requires  an  expensive  system  of  piping  which  is  not  always 
satisfactory-.  The  other  system  operates  on  the  principle  of  the 
expansion  of  air  due  to  a  rise  in  temperature.  A  pipe  of  very  small 
inside  and  outside  diameter  is  installed  in  all  the  compartments. 
The  indications  are  given  by  the  lighting  of  a  small  battery  lamp,  and 
the  sounding  of  an  alarm. 

An  increasing  number  of  coastwise  vessels  now  carry  a  submarine 
recei\'ing  set.  This  consists  of  two  tanks  filled  with  brine  located  Ln 
a  lower  forward  hold  of  the  vessel.  Transmitters  similar  to  telephone 
transmitters  connect  with  double  receivers  located  in  the  pilot-house 
— one  receiver  connecting  to  the  port  tank  and  the  other  to  the  star- 
board. The  submarine  bells  located  on  the  lightships  or  buoys 
along  the  coast  may  be  heard  through  the  water  by  this  means,  and 
the  direction  in  case  of  for  or  thick  weather  detected  by  noting  the 
equality  or  inequality  of  the  strength  of  the  signal  on  each  tank. 

Although  wireless  equipments  are  required  bj-  law  on  passenger 
vessels  many  freight  vessels  carry  such  equipment.  The  advances 
in  this  field  are  exceedingly  rapid.  A  typical  installation  for  freight 
vessels  is  as  follows  :  A  motor  generator,  ruiming  at  2,400  revs,  per 
min.,  is  supplied  with  energy  from  the  1 10-volt  direct-current  s3-stem. 
The  alternator  has  12  poles,  and  it  generates  a  voltage  of  500  at  240 
cycles.  On  the  same  shaft  is  a  disc  discharger  giving  480  sparks  per 
second.  The  transformer  steps  up  the  500  alternating  volts  to 
12,0(X),  and  charges  a  condenser  made  of  high  quality  glass  plates 
coated  with  copper  or  tinfoil  and  immersed  in  oil.  The  primary  of 
the  o.scillation  transformer  is  connected  in  series  with  the  gap  and 
condenser.  One  end  of  the  secondary  coil  is  connected  to  the  earth, 
and  the  other  to  the  aerial  through  a  variable  inductance  coil  and 
condenser.  The  aerial  consists  of  seven  strands  of  No.  18  silicon 
bronze  hard-drawn  wire  used  to  prevent  sagging  or  stretching.  The 
receiver  consists  of  the  tuner  for  tuning  to  resonance  all  incoming 
waves  by  variable  inductances  and  capacities.  The  detector  is 
generally  of  the  carborundum  crvstal  type  mounted  on  the  tuner. 
This  set  establishes  reliable  communication  luider  favourable  con- 
ditions over  a  considerable  distance." 

Naval  Practice. 

Each  bureau  of  the  navy  department  of  the  United  States  compiles 
the  requirements  for  the  work  under  its  cognisance,  and  in  this 
maimer  provides  for  its  inspection  both  at  the  works  of  the  manu- 
facturer, and  at  the  plant  of  the  contractor.  All  tyjx"  plans  issued  by 
the  Bureaus,  whether  of  aj)paratus  or  for  the  construction  work,  are 
simi)ly  guides  or  schedules  from  which  elaborated  drawings  mvist  be 
mi.de  embodying  correct  designs  and  full  details.  These  drawings 
must  receive  formal  approval  before  work  may  proceed. 

The  ti.se  of  iron  conduit  and  ojK-n  wiring  supjKirted  on  insulators 
has  now  given  place  to  armoureJ  conductors.  There  are  condi- 
tions which  re(juire  ditTerent  tN'^ws  of  wire  so  that  the  specifica- 
tions jHTinit  of  three  general  tyix-s,  namely,  plain  conductors. 
arm<»ure<l,  and  lead-covered  armoured.  The  practice  at  the  present 
time  is  to  use  lead-covered  armoured  cables  for  all  permanent  leads 
throughout  all  spaces  in  the  vessel.  Cables  are.  where  jjossible, 
clipjK'd  rigidly  to  the  structural  jvirts  of  the  vessel  by  strap  hangers. 
These  crbles  arc  sufficiently  flexible  to  allow  of  close  fitting  or 
"nesting."  In  addition  to  these  advantages  is  the  reduction  of 
upkwp  «>ver  conduit  due  to  a  decreajie  in  the  deterioration  of  the 
insulation  by  its  protection  from  condensed  moisture.  Stuffing 
tulx»s  as  in  men-hant  practice  but  of  sjiecial  design  are  required  when 
piissiv.g  tlm)ugh  decks  or  watertight  bulkheads.  In  the  vicinity  of 
the  magnetic  com]>as8es  the  steel  braid  is  removed.  Xo  splices  are 
jwrmitted  and  mechanical  joints  are  all  matle  in  specially-designed 
watertight  brass  l>oxes.  All  feeders  for  every  i)urjx)se  must  l>c 
continuous  throughout  their  length  except  in  esjXH^ially  long 
leads  of  the  larger  size  ca])lc.s.  The  distribution  of  cneiTgy  ia 
on  the  two-wire  system.  The  lighting,  and  small  power  feeders 
are  run  from  the  main  switchboard  to  centres  of  distributi  <i. 
aad    mains    led    from    theuoe  to  the   terminal  apparatus.     T\v>ii 

•  According  to  the  author,  3,000  to  4,000  miles.— Eds. 
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conductors  up  to  60,000  circular  mils,  are  permitted,  and  branch 
leads  for  lighting  must  not  be  less  than  4,000  circular  mils.  The 
permissible  drop  on  the  lighting  system  from  the  main  switchboard  to 
the  farthest  outlet  is  2^  per  cent,  and  for  power  5  per  cent.  The 
carrying  capacity  of  all  conductors  is  based  on  1,000  circular  mils,  per 
ampere  for  continuous  loads,  and  500  circular  mUs.  for  intermittent 
loads.  The  permissible  drop  on  the  signalling  systems  is  21  per  cent, 
when  lamp  instruments  are  used,  and  not  over  5  per  cent,  on  circuits 
containing  bells,  buzzers,  push-buttons,  contact-makers,  or  similar 
apparatus. 

Generators  for  naval  service  are  generally  direct-driven  by  steam 
turbines,  mounted  on  a  common  bedplate.  The  turbines  are  of 
the  horizontal  type  and  designed  for  both  condensing  and  non- 
condensing  operation.  They  must  be  capable  of  operating  the 
generator  indefinitely  at  one-third  overload.  They  are  required 
to  operate  automatically  with  load  varying  from  zero  to  1^-  load. 
They  must  function  with  the  most  economical  water  rate  possible 
when  supplied  with  dry  saturated  steam  at  200  lb.  pressure  and  25  in. 
vacuum.  Forced  lubrication  is  specified  for  all  sizes,  and  the  largest 
sets  have  their  bearings  water-cooled.  The  generators  are  direct- 
current  compound-wound,  and  in  the  larger  sizes  are  supplied  with 
commutating  poles.  At  the  present  time  the  U.S.  navy  requires  its 
generators  on  battleships  wound  for  240  volts,  but  for  smaller  craft 
retain  a  potential  of  125  volts.  In  order  to  obtain  increase  in 
economy,  reduction  gears  with  high-speed  turbines  are  now  being 
installed  and  have  received  formal  sanction.  The  change  in  voltage 
to  240  on  the  larger  vessels  has  brought  about  the  necessity  for 
a  neutral  'bus  to  supply  the  lighting  and  searchlight  systems.  This 
may  be  accomplished  either  by  a  three-wire  generator  wound  for 
operation  with  a  compensator ;  or  an  auxiliary  independent  rotary 
balancer  set. 

UntU  recently  the  switchboard  panels  were  made  of  carefully 
selected  slate.  Now  the  requirements  call  for  a  special  composi- 
tion material  having  a  high  insulation  resistance  and  imaflfected 
by  steam,  or  moisture,  or  shrinkage,  when  subjected  to  differences 
in  temperature  or  hygroscopic  changes  and  capable  of  a  certain 
deflection  without  breaking.  Enclosed  fuses  are  approved  if  they 
conform  to  the  general  requirements  of  the  national  electric  code. 
Renewable  enclosed  fuses  are  allowed  xmder  the  requirement  of  a 
special  specification  for  fuses. 

For  the  larger  vessels  the  U.S.A.  Government  furnish  36-in. 
distance  control  searchlights  and  12-in.  signal  searchlights.  The 
larger  projectors  are  arranged  so  that  some  of  them  may  be  placed 
on  trucks  and  transported  about  the  decks.  On  the  smaller  vessels 
30-in.  and  24-in.  searchlights,  with  mechanical  distant  control,  are 
installed.  All  lamp  mechanisms  are  of  the  motor  type  and  both 
Venetian  blind  and  iris  shutters  are  provided.  The  plain  glass  front 
frame  is  supported  on  springs  so  as  to  take  up  the  shock  of  gun  fire. 
A  finder  similar  to  that  used  on  a  camera  is  fitted  so  that  it  will  show 
on  a  ground  glass  screen  the  arc,  and  by  means  of  cross  hairs  enable 
the  arc  to  be  placed  in  the  proper  focal  position  and  the  carbons 
correctly  adjusted. 

Lighting  fixtures  and  appliances  are  all  made  of  brass  composi- 
tion and  are  heavier  in  every  sense  than  the  merchant  marine  type. 
However,  the  navy  has  now  discarded  the  spring  type  of  socket  and 
adopted  that  used  in  commercial  practice,  with  the  difference  that  a 
special  insulation  material  is  provided  for  the  base  instead  of  porce- 
lain. Prismatic  glass  globes  are  fitted  in  all  steam-tight  fixtures, 
and  special  shades  are  employed  to  direct  and  diffuse  the  light. 
Tungsten  incandescent  lamps  are  in  general  use,  but  locations 
greatly  affected  by  vibration  are  lighted  with  carbon  filament  lamps. 
The  high  wattage  tungsten  lamp  is  used  for  the  illumination  of  large 
spaces. ' 

Motors  are  wound  for  either  120  volts  on  smaller  vessels  or  230 
volts  on  the  larger.  For  spaces  and  conditions  where  water  or 
moisture  cannot  damage  the  apparatus  open  or  semi-enclosed  motors 
are  permitted  ;  on  the  other  hand  whe^-e  exposed  to  the  weather  or 
moisture  they  are  totally  enclosed  and  of  water-tight  design.  Non- 
corrosive  parts  and  interchangeability  are  of  great  importance. 
Three  types  of  control  are  now  required  in  order  to  cover  the  various 
power  equipments ;  namely,  panel  type  controllers,  drum-type 
controllers,  contactor  type  controllers.  Contactor  panels  usuallv 
being  of  large  size  are  located  below  decks  where  they  can  be  mounted 
like  switchboards.  They  are  operated  automatically  by  a  master 
controller  which  would  be  of  the  water-tight  pattern  if  located  on  the 
weather  deck. 

Energy  for  the  signalling  systems  is  taken  from  the  lighting 
'bus  bars,  and  transformed  by  means  of  small  motor  generators,  or 
dynamotors,  to  a  low  potential  (20  volts  direct  current).  A  special 
eable  is  designed  for  the  general  systems  and  one  composed  of  like 
materials,  but  with  the  wires  twisted  and  paired  for  the  telephone 
system.     The     direct-current    motor-operated    instruments     have 


superseded  the  lamp  instruments  almost  entirely,  and  they  eeem  to  be 
providing  very  satisfactory  service.  Communication  systemfl  play 
an  important  part  in  the  navigating  of  the  vessel,  in  the  transmiBaion 
of  general  orders,  and  in  the  signals  for  gun  firing. 

( To  be  ctmclvded  ) 


THE  DESIGN  OF  fflGH-PRESSURE  DISTRIBUTION 

SYSTEMS.  =*= 

BY  J.  B.  BEARD,  M.SC. 

Summary. — The  author  j(ives  figures  showing  the  co«t  of  varioiu 
systems  of  high  pressure  distribution  to  sub-stations,  and  shows  that  the 
interconnected  system  gives  the  lowest  total  cost,  notwithstanding  the 
higher  cost  of  the  protective  devices. 


The  author  first  makes  reference  to  the  growing  tendency  to  supply 
large  power  consumers  with  energy  at  high  voltages,  transformation 
taking  place  at  the  consumer's  sub-station.  Similarly,  there  is  a 
tendency  to  split  up  low-tension  networks  into  several  sections,  each 
fed  by  a  separate  sub-station.  As  the  use  of  electricity  increases, 
these  sections  will  gradually  decrease  in  area,  thus  approximating  to 
the  supply  of  consumers  at  high  pressure.  The  utilisation  of  high- 
tension  distribution  is  likely  to  increase,  but  the  growth  of  such 
systems  should  be  in  size,  not  in  number,  so  as  to  benefit  by  improved 
diversity  factor.  In  the  present  Paper  the  discussion  is  concerned 
with  the  cable  system  for  conveying  electrical  energy  from  the  power 
station  to  the  sub-stations  and  with  three-phase  systems. 

The  following  are  the  items  which  make  up  the  annual  cost : — 

1.  Interest  on  capital  expenditure.  One  method  of  reducing,  this 
is  to  obtain  a  low  rate  of  interest,  which  can  be  secured  b}'  a  per- 
manent and  steady  business. 

2.  Repairs  and  j^ro vision  for  depreciation. 

3.  Switchgear  attendance.  This  may  be  reduced  by  the  close 
localisation  of  breakdowns,  ajjparatus  being  emploj-ed  of  such  a 
character  as  to  prevent  automatically  any  serious  mistakes  in  of^era- 
tion. 

4.  Energy  losses  in  the  mains.  Apart  from  capital  expenditure 
these  can  be  reduced  by  linking  up  the  various  parts  of  the  system. 

The  present  Paper  is  divided  into  the  following  sections  : — 

T.  The  important  points  in  the  choice  of  indixidual  apparatus: 
[a)  Mains,  {b)  switchgear. 

IT.  The  methods  by  which  such  apparatus  may  be  most  econo- 
mically utilised,  the  consideration  of  which  naturally  falls  into  three 
successive  stages.  The  basis  of  the  investigations  is  : — («)  The  de- 
termination of  the  economical  section  of  mauis  ;  that  is  to  say,  the 
correct  balance  between  losses  and  capital  expenditure. 

From  this  it  is  jjossible  to  consider  progressivelj- :  (6)  The  lay-out 
of  the  distribution  system  to  give  the  maximiun  economy',  (c)  The 
most  suitable  distribution  voltage. 

Mains. 

Undergromid  mains  are  preferable  from  the  point  of  view  of  secu- 
rity, but  it  is  found  in  practice  that  the  average  number  of  serious 
breakdowns  per  mile  of  overhead  mains  is  only  about  double  that  of 
vmdergromid  mains.  Overhead  mains  are  far  more  liable  to  cause 
temporary  interruptions  of  supply  by  being  automatically  dis- 
connected. The  advantage  of  lower  capital  cost  tells  in  favour  of 
overhead  mains  when  the  transmission  voltage  is  high  tuid  the  size  of 
main  is  large,  but  for  low  voltages  and  small  sizes  there  is  not  much 
to  choose  between  the  two  systems.  Overhead  mains  have  also  the 
following  disadvantages  : — 

(a)  The  Necessity  of  Wayleaves. — The  objection  here  is  not  so 
much  the  cost,  as  the  trouble  and  delay  in  obtaining  them  and  the 
fact  that  they  cannot  simply  be  bought  outright. 

(6)  Inductive  Drop. — This  is  much  greater  than  that  of  an  equiva- 
lent cable,  since  the  inductance  varies  as  the  logarithm  of  the  distance 
between  the  condi.ctors.  >Vith  a  lagguig  power-fivctor  the  drop  may 
become  serious,  particularly  in  the  case  of  heavy  section  Imes.  To 
some  extent  this  disadvantage  is  minimised  by  the  fact  that  for 
economy  overhead  mains  should  be  run  at  a  lower  current  density 
than  cables. 

(c)  Running  in  Parallel  with  Cables.— The  difficulty  here  is  that  if 
a  cable  and  an  overhead  line  of  an  equal  section  are  comiected  in 
parallel,  the  higlier  hiductance  of  the  overhead  line  causes  the  total 
current  to  divide  unequally  between  the  two  circuits.  This  not  only 
prevents  the  two  circuits  bemg  rmi  at  their  most  economical  current 
densit3%  but  makes  the  losses  greater. 

*  Abstract  of  a  Paper  read  before  the  Institution  of  Electrical  Engi- 
neers. 
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\*  (d)  Prnver-f actor. — Overhead  mains  tend  to  lower  the  power-factor 
of  the  system  as  a  whole. 

.S^\^TCHGEAK. 

%  The  primary  function  of  switchgear  is  to  isolate  faulty  apparatus, 
and  consequently  to  interrupt  or  prevent  heavy  short-circuit  currents. 
Owing  to  the  difficulty  of  carr\-ing  out  experiments  on  a  largejecale, 
switch  design  is  a  gradual  process  of  feeling  one's  way.  At  one  time 
it  was  held  that  the  explosion  ot  oil  switches  was  due  to  the  ignition 
of  explosive  gases  rising  to  the  surface  of  the  oil.  It  ha."  l>een  proved, 
however,  that  a  switch  designed  to  withstand  the  maximum  explo- 
sive pressure  of  the  gases  may  be  unable  to  withstand  a  short-circuit 
with  unlimited  pjower  behind  it.  It  seems  that  the  raj)id  generation 
of  gas  beneath  the  surf<ice  of  the  oil  causes  such  a  shock  that  the 
pressure  cannot  be  relieved  and  is  transmitted  lx.'fore  the  oil  luis 
an  opportunity  to  move  at  its  free  surface.  It  is,  therefore,  neces- 
sary either  to  reduc-e  the  intensity  of  the  explosion  or  to  build  a  switch 
strong  enough  to  withstand  it.  The  former  is  the  less  exjiensive 
method,  and  consequenth'  recent  practice  has  tended  towards 
quickening  the  break  bj'  decreasing  the  inertia  of  the  moving  parts 
and  by  means  ot  jKjwcrfuI  springs.  Attempts  have  also  been  made 
to  use  the  iiiagnetic  forces  of  tlic  current.  One  of  the  most  hiterest- 
ing  suggestions  is  the  idea  of  ha^•ing  two  arcs,  electricallj'  in  series,  but 
arranged]'parallcl  and  close  to  each  otlier,  the  currents  flowing  in 
opposite  directions,  so  tliat  there  is  a  repulsive  eflcct  between  them 
proportional  to  the  square  of  the  current.*  »^ 

Reactance  coils  for  tlio  ])uriK)se  of  cutting  down  a  short-circuit 
current  do  not  seem  to  be  a  correct  method,  as  they  are  only  in  the 


Km;.  I.- 


oi         0-2         0-3         o-t         c : 

Crosi-secCion    of  coppir  p:r  priaJC.m  «i  m 

-As.NTAL  Cost  of  Intkrest  and  1)kpre<'Iation  for  Variois 
Types  of  Thrkk-phase  Mains  (per  Mile). 


nature  of  a  ])ulliative.  Switchgear  is  llie  most  vital  part  of  the 
Bystcm,  and  it  is  iiajK-ralivc  that  it  should  Iw  a  .scuiiui  job,  any  twvving 
in  capital  cx|)eiiditure  being  dearly  bought  if  it  in  any  way  incroaM-s 
the  risk  of  breakdown.  One  common  error  is  to  save  money  by 
])rojKirti(ming  switchgear  accortling  to  the  ca|>acity  of  the  ajiparatiis 
which  it  controls,  forgetting  that  short  circuits  may  be  as  great  on 
small  a|)|iai'atus  as  on  largi*. 

I'.iulls  of  swilchgciir  fail  into  thn-e  cat<'gori<"s  namely.  (1)  faults 
under  short-circuit  coiiditioiis,  {2}  failure  under  normal  eonditions, 
(.'i)  failuir  due  to  mistakes.  Even  though  n  switch  should  exphnle 
it  will  ofli-n  iiiternipt  a  ciniiif.  and  slioiild.  thcrcfori-,  Ik-  isolal<'<l. 
so  that  other  short  circuits  will  not  be  jiroduceil  by  the  pnnluets 
of  the  explosion.  The  large  mochanical  forcw  brougiit  into  play 
iniist  also  be  nMiicrnlxTcd,  and  the  fuHing  of  eonnections.  more  par- 
ticularly in  current  tranNfornur  windings.  Failun's  <nuler  normal 
conditions  can  generally  be  guanle<l  against.  A  frequent  enu»c  of 
trouble  is  the  j>ot«Milial  tratisfornirr.  which  should  not  Im  1 

to  the  'l)us  bars  without  an  oil  switch.      With  ixgiini  to  i 
ojieration,  foolproof  arrangements  should   !»  provided,  alsti  inter- 
locks between  oil  switches,  and  corrcs|xinding  isolnlin  '   '       .ind 
arrangenuMils  should  Ix'  made  t<i  fiicililat'  the  rout  i  .  of 
feeders. 

The  KroNoMicAT,  Section  >>i    Mains. 

Although  it  is  generally  known  that  the  economical  ero«M-»cction 
of  a  main  is  that  at  which  the  sum  of  the  annual  charges  and  the 
value  of  the  energy  lost  is  a  minimum,  it  is  s<<ldnin  that  m  ical 

use  is  made  of  the  formula.     This  is  jmrtly  owing  to  the  m  y  of 


•  Hunter  and  Shand,  BrUlsh  1\.IcmI  H.-^Sfi,  ini; 


calculating  the  losses  and  of  placing  the  correct  value  upon  them 
when  calculated,  and  also  partly  because  there  is  an  impression  that 
the  resulting  cross-section  would  work  out  to  a  figure  inconsistent 
with  that  required  by  considerations  of  carrying  capacity  and 
voltage  drop.  In  the  following  investigation  an  attempt  is  made  to 
apply  the  formula  to  the  special  case  of  high-pressure  distribution 
systems,  and  this  seems  to  show  that,  for  this  case  at  any  rate,  the 
results  are  c-ommercially  useful. 

The  annual  charges  which  have  been  taken  for  imderground  and 
overhead  mains  at  various  voltages  are  shown  in  Fig.  1.  These  are 
based  on  average  commercial  prices,  allowing  interest  at  tlie  rate  of 
;■>  per  cent.  i)er  annum,*  and  depreciation  at  2  per  cent,  for  imder- 
ground mains  and  3  per  cent,  for  overhead  mains,  suitable  allowance 
Ixiiip  made  for  trench  work  in  the  former  case  and  for  wayleave 
charges  in  the  latter.  With  compoimd  interest  at  5  per  cent.,  the 
rates  allowed  for  depreciation  are  sufficient  to  enable  the  under- 
ground mains  to  be  replaced  after  22J  j'ears  and  the  overhead  mains 
after  17i  years,  allowing  a  scrap  value  of  20  per  cent,  in  each  case. 
It  is  probable  that  these  figures  considerablj-  imder-estimate  the  life 
of  mains,  but  conservative  values  have  been  taken  so  that  there  may 
be  no  question  of  the  importance  of  capital  charges  being  minimised.f 
It  will  lie  noticed  that  in  the  case  of  overhead  mains  only  one  curve 
is  given,  as  up  to  20,000  volts  the  difference  is  in  the  insulators, 
and  this  Ls  .so  small  that  it  is  usuallj'  worth  while  to  make  the  line 
suitable  for  20,000  volts,  although  it  may  only  be  intended  to 
operate  it  at  a  lower  voltage.  Higher  voltages  than  20,0CK)  will  not 
be  considered,  as  the  design  and  manufacture  of  apparatus  for  such 
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Fig.  2. — Effect  of  Shape  of  Load  Cckve  ox  R.M.S.  Ccrrent  and 

Load  Factor  of  Losses. 

higher  voltages  is  not  sufficiently  standardised  to  enable  definite 
annual  charges  to  be  assumed. 

The  only  losses  which  are  imjx)rtant  enough  to  be  taken  into 
account  in  this  investigation  are  the  resistance  losses  m  the  copjjer 
conductors  ;  and  in  estimating  their  value  it  is  necessary,  as  in  all 
estimates  of  the  cost  of  jiroducing  electricity,  to  take  account  of  the 
eflect  of  the  addition  of  the  load  considered  to  the  norint»l  load  of  the 
system. 

In  order  to  obtain  definite  ligures  ;isto  the  value  of  the  encrgj-lost, 
certain  fundamental  data  must  be  as.sumed,  and  accordingly  a  system 
has  !•  ,1  liaving  a  maximum  load  of  not  less  than  .W.tKW  kw. 

and  ai ^c  loa<l  factor  of  50  jx^r  cent.,  figures  which  fairly  cloiH-ly 

com'si)ond  to  what  may  be  exjwcted  if  the  system  deals  with  the 
general  ricin.uid  over  a  reasonaidy  extended  area. 

Fnun  an  .inalysis  of  the  fixed  and  running  charges  the  cost  per  unit 
of  gi'iierating  the  lo.s.scs  at  the  ix)wer  stations  can  be  calculated,  and 
to  this  must  be  added  the  fixed  charges  on  the  in<  t 
of  the  distribution  system  necessary  to  transmit  the;?'   , 
the  ixiwer  stations  can  seldom  be  located  at  the  exact  electri<  al 
centH'  of  gravity  of  the  load,  the  losses  have  to  be  transmit  toil 
average,  over,  say.  two-thirtls  of  the  distribution  system,  and 
f  hervforp,  licar  two-thirds  of  the  fixed  chaiiges  of  the  latter. 

•  1  uniwl  to  be  R  reasonable  figiux'^  for  a  sound  industrial  con- 

rem  oj-  •■>inr^  on  a  fairly  larpc  scale  ;  municipalities  and  similar  bo«li«^ 
would  MMi.illy  lio  ,tMc  to  obtain  their  capit^tl  at  a  somewhat  less  rate  of 
inten^>t. 

+  \«i  a|]ow.-)noo  is  made  for  rci>airR.  as  these  consist  almost  ontioly 
of  jomting  and  lalx>ur,  which  arc  indei>endent  of  the  cross-section  of  thifr 

lit » in. 
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the  cost  of  the  distribution  system  <as  two-thirds  that  of  the  power 
stations,  the  value  of  resistance  losses  on  the  typical  system  con- 
sidered is  about  0-25d.  per  unit. 

Since  the  resistance  losses  over  a  given  time  are  proportional 
to  the  mean  square  of  the  current,  it  is  very  necessary  in  calculating 
them  to  take  account  of  the  shape  of  the  current  load  curve.  The 
ratio  of  the  R.M.S.  current  to  the  average  current  must  be  taken  into 
account.  The  full  lines  in  Fig.  2  show  the  extreme  values  of  this 
ratio  for  different  load  factors,  and  the  dotted  line  the  approximate 
values  for  the  usual  type  of  load  curve  ;  corresponding  extreme  and 
usual  values  for  the  load  factor  of  the  losses  are  also  indicated. 

On  the  system  which  we  are  considering,  the  load  factor  of  the 
mains  nearest  the  power  stations  will  not  be  much  less  than  the 
system  load  factor — viz.,  50  per  cent. — but  for  mains  on  the  outskirts 
it  will  be  much  less,  probably  as  low  as  30  per  cent.  Over  the  whole 
network  the  average  would  probably  be  about  40  per  cent.,  and  it  will 
be  seen  from  Fig.  2  that  the  corresponding  R.M.S.  current  would  be 
1-25  times  the  average  current.  Calculating  the  losses  on  this  basis, 
and  taking  their  value  as  0-25d.  per  unit,  the  annual  value  of  the 
losses  per  mile  of  three-phase  main  is  fO-000296  I'^A,  where  I  is  the 
maximum  current  in  amperes  and  A  is  the  cross-sectional  area  of  the 
conductor  of  each  phase  in  square  inches.  The  value  is  expressed 
for  convenience  in  terms  of  the  maximum  current,  since  mains  are 
usually  laid  to  suit  a  given  maximum  current. 

By  adding  the  curves  of  annual  charges  and  value  of  losses  for 
mains  of  various  sizes  for  any  particular  maximum  current  a  curve 
is  obtained  of  the  type  shown  in  Fig.  3,  which  refers  to  a  6,000- volt 
underground  cable  required  to  deal  with  a  maximum  current  of 
100  amperes.  The  most  interesting  feature  of  this  curve  is  that  the 
most  economical  section  is  not  very  definite  ;  it  is  actually  0-09  sq.  in.. 
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Fig.  3. — Combined  Annual  Cost  of  Interest,  Depreciation  and 
Energy  Losses  per  Mile  of  6,000-volt  Underground  Main  carrying 
A  Maximum  Load  of  100  amperes. 

but  for  2|  per  cent,  increase  in  the  total  annual  costs  the  section  can 
be  increased  44-5  per  cent.,  or  decreased  27-2  per  cent.,  the  corres- 
ponding figures  for  5  per  cent,  increase  in  annual  costs  being  65-5  per 
cent,  and  36-1  per  cent,  respectively.  It  follows  that  it  is  not  sound 
practice  to  cut  the  section  of  mains  too  fine,  more  especially  since 
it  is  a  most  expensive  matter  after  a  main  is  once  laid  to  increase  its 
carrying  capacity  if  this  should  prove  too  small.  Curves  are  included 
to  show  the  effect  of  a  different  load  factor  and  of  the  prices  of  copper 
and  lead. 

Curves  are  given  in  the  original  Paper  showing  the  maximum 
currents  for  a  given  section  of  copper.  Except  for  20,000  volt  cables 
the  economical  section  gives  an  overload  margin  of  as  much  as  100 
per  cent,  in  nearly  all  cases,  and  even  for  20,000  volt  cables  a  con- 
siderable margin  exists,  so  that  it  is  quite  permissible  to  settle  the 
cross-section  of  mains  on  the  basis  of  maximum  economy.  That  it 
does  not  pay  normally  to  operate  cables  at  the  maximum  current 
density  allowed  by  heating  limits  is  of  interest,  since  it  means  reduced 
voltage-drop  per  mile  and  consequently  an  increased  radius  of  dis- 
tribution for  a  given  voltage. 

From  the  series  of  curves  used  in  determining  the  economical 
sections  it  is  also  readily  possible  to  find  the  minimum  annual  costs 
of  interest  charges,  depreciation  and  losses  per  mile  of  main  for  given 
maximum  currents,  on  the  assumption  that  the  economical  sections 
which  correspond  to  those  currents  are  used.  If  an  allowance  for 
repairs  is  added,  the  resulting  figures  will  give  the  total  minimum 
annual  cost  per  mile  of  main,  thus  providing  a  definite  basis  on  which 
the  relative  economy  of  alternative  arrangements  of  mains  can  be 
determined.     The  curves  in  Fig.  4  have  been  obtained  in  this  manner, 


the  allowance  for  repairs  being  taken  a.s  a  certain  percentage  of  the 
cost  of  a  01.5  sq.  in.  main,  .since  repairs  conxi.st  almost  entirely  of 
jointing  and  labour  and  their  cost  is,  therefore,  indejjendent  of  the 
cross-section.  The  percentages  which  have  been  taken  are  1  per 
cent,  for  underground  mains  and  2  per  cent,  for  overhead  mainii,  but 
the.se  must  only  be  looked  upon  as  approximations,  since  the  co«t  of 
repairs  depends  on  so  many  conditions. 

The  Lay-out  of  the  Di.stribction  System. 

For  the  protection  of  sub-stations  .some  form  of  di- 
protectivc  device  must  be  installed  in  each  feeder,  and  a  f 
feeder  must  not  interfere  with  the  supply  through  a  sound  feeder. 
The  balanced  current  protective  .system  with  pilot  wires  anrl  the  .split 
conductor  protective  system  are  the  only  forms  of  jjrotection  which 
meet  these  conditions.  They  increa.se  the  cost  {>er  mile  of  main  of  a 
given  section,  but  this  is  counter- balanced  by  the  po.s.sibility  of  asing 
an  interconnected  system,  allowing  of  (a)  reduction  in  cost  of  mains 
due  to  the  saving  in  spare  feeders,  (h)  reduction  in  cost  by  asing  a  few 
large  feeders  instead  of  many  small  ones,  (c)  reduction  in  amount  of 
switchgear,  and  (d)  reduction  in  the  total  annual  cost  of  mains,  owing 
to  the  effect  of  diversity  factor. 

In  the  case  of  high-pressure  di.stribution  system  on  the  North-East 
coast  no  less  than  350  sub-stations  are  interconnected  in  this  way 
and  fed  by  15  power  stations.  For  a  period  of  time  selected  at 
random,  faults  occuried  on  23  feeders  equipped  with  automatic 
protection,  and  in  22  cases  the  faulty  feeder  was  instantaneously 
isolated  without  causing  an  interruption  of  supply  to  a  single  sub- 
station, except  in  one  case  where  the  sub-station  was  given  a  non- 
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Fig.  4.— Minimum  Total  Annual  Cost  per  Mile  of  3-phase  Mains 
for  various  JFaximum  Currents. 

duplicate  supply  through  the  faulty  feeder.      In  another  ease  one  of 
the  feeder  switches  failed  to  open  due  to  a  mechanical  fault. 

The  author  gives  an  investigation  showing  the  saving  to  be  effected 
by  interconnection.  In  order  that  the  results  may  be  on  the  con- 
servative side  the  extra  cost  of  the  special  protective  devices  h;is  been 
taken  at  10  per  cent,  on  the  switchgear.  including  building  accom- 
modation, and  at  2s.  per  yard  on  the  mains,  which  is  sufficient  to 
cover  the  cost  of  balanced  current  protection  ana  vlecidedly  more  than 
sufficient  to  cover  the  cost  of  split-conductor  protection.  In  the 
first  place  a  comparison  is  made  between  the  three  following  tyjx-s  :— 

1.  An  interconnected  system  equipjied  with  balanced  current  or 
split-conductor  protection  of  a  fault  on  a  feeder. 

2.  A  simple  radinl  system  with  tluplicate  feeders  direct  from  the 
power  station  to  each  sub-station,  equipped  with  time-Iinnt  over- 
loads at  the  power  staaon  end  and  reverse  power  relays  at  the  sub- 
station end.    , 

3.  A  series  radial  system  with  duplicate  feeders  to  each  sub-station 
protected  as  in  2,  but  with  direct  feedei-s  fi-om  tlio  power  station  to 
only  half  the  sub-stations,  each  of  these  in  turn  feeding  one  of  the 
remaining  sub-stations. 

For  the  purpose  of  the  comparison  a  typical  case  is  assumed  of  an 
area  of  25  square  miles  with  the  power  station  at  the  centre  and  a 
sub-station  with  a  maximum  load  of  500  kw.  at  0-8  i)ower  factor  and 
a  load  factor  of  30  per  cent,  situated  at  the  centre  of  each  square  mile, 
the  distribution  being  effected  by  underground  mains  at  6.000  volts. 
It  is  assumed  that  owing  to  the  diversity  between  the  various  sub- 
station loads  the  power  station  load-factor  will  be  50  per  cent.,  and 
the  average  feeder  load-factor  on  an  interconnected  system  40  per 
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cent.  The  average  maximum  feeder'currents  are,'^therefore,'deduced 
by  assuming  the  sub-station  maximum  demand  to  be  reduced 
in  the  ratio  of  the  sub-station  load -factor  to  the  average  feeder 
load-factor.  This  only  holds  for  the  interconnected  system,  but 
in  the  first  instance  the  same  reduced  sub-station  demands  will 
be  taken  for  other  types  of  system,  i.e.,  the  advantage  which  an 
interconnected  system  gains  from  its  utilisation  of  diversity  is 
neglected. 

The  annual  cost  per  switch  panel  is  taken  from  Fig.  C,  and  the 
annual  cost  of  the  mains  from  Fig.  4,  the  proper  deductions  being 
made  in  the  case  of  types  2  and  .'J  for  the  omission  of  the  .special  pro- 
tective devices.     Table  1  gives  the  compari.son. 

Table  I. 


Percentage 

Typo  of 

Reference 

No.  of 

Mileage 

Annual 

increased  cost 

system. 

to  Figs. 

switchci- 

of  maiiih 

costs. 

over  intercon- 
nected system. 

Interconnected 

9(fl) 

64 

320 

£4,752 



Simple  radial  ... 

9('>) 

96 

93-7 

7.664 

61-3 

Scries  radial    ... 

9(c) 

96 

61-2      1 

1 

6,075 

27-8 

In  certain  cases  where  momentary  interruption  of  supply  is  not  of 
great  importance  a  '"  tee  "  system  has  been  used.  This  also  is  more 
costly.     The    cheapest   system    for   compari.son    giving    reasonable 
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Fio.  5. — Effkct  of  I.NUi  <  tin  k  Uacor  at  Diiklkk-nt  Power  F,\(Ton.s 

roK  Nauiihs  .Mains. 

security  is  the  scries  radial  lysli-m  under  various  conditions.     This 
shows  that  this  is  nKvays  considerably  more  costly  than  the  int«'r 
(•oini('ct(Ml  .system. 

1'hc  outstanding  features  of  this  eompari^on  are  : — 

(n)  Tlio  economy  of  tin-  interconnectixl  system  is  generally  main- 
tained. 

(b)  1'ho  saving  e<Te(te<l  by  an  inton'onneel<Ml  Hvstein  rapi<lly 
iiid'eases  as  the  area  of  supply  is  t-nlargcd.  This  is  im|><)rtanl  a-s  only 
rc'liitively  restrici^-d  areas  lune  be<Mi  considei-ed. 

(r)  The  saving  is  greatest  for  lightly  loiMJeil  sub-stiitinnN  and 
decreases  as  the  substation  loading  increases.  In  the  cajw  of  the 
most  heavily  loaded  sub-station  it  would  ap|K>ar  at  a  tirst  glance  that 
while  the  interconnected  system  may  have  other  mhantages  itsdireet 
economy  is  very  small.  This  is  only  apjiariMit.  for  in  the  lirst  ca.so 
the  saving  due  to  diversity  ha.s  Ihhmi  ignort>d,  and,  s<«eoiidly,  the 
voltage  should  l)e  higher. 

The  possible  further  savings  which  may  \>c  elTected  if  diversify  is 
taken  into  account  have  Immmi  considenvl.  and  without  going  info 
details  of  the  calculation  it  may  be  tak(>n  a,s  a<iding  sonii-thing  of  the 
order  oi  4i  jht  cent,  to  the  cost  of  a  simple  ra«lial  system,  and  rather 
less  to  the  cost  of  a  series  radial  system. 

Wiien  coniimring  an  interconiU'ctwJ  system  with  other  tyiH\s.  two 
further  points  must  also  be  borne  !ii  mind.  (1)  It  is  a  very  diHicult 
matter  exactly  to  forecast  sub-station  maviminn  loads  or,  as  in  the 


case  of  railways,  definitely^  to  fix  the  allocation  between  the  various 
sub-stations.  (2)  The  greater  part  of  the  saving  effected  by  an 
interconnected  system  is  in  the  trunk  feeders,  and  in  conusequence  it 
is  more  marked  the  farther  the  power  .stations  are  removed  from  the 
centres  of  load. 

So  far  the  investigation  has  been  limited  to  the  comparatively  low 
voltage  of  f).<^K)0  ;  but,  speaking  generally,  the  higher  the  system 
voltage  the  greater  is  the  economy  to  be  obtained  by  interconnection. 
This  is  obvious  if  it  is  remembered  that — 

(a)  The  higher  the  voltage  the  less  is  the  proportionate  cost  of  the 
protective  devices,  which  is  practically  independent  of  the  voltage. 

(6)  The  higher  the  voltage  the  smaller  is  the  section  of  the  mains 
for  given  loads,  and  consequently  the  greater  the  advantages  offered 
by  intercommunication  in  reducing  the  total  length  of  main  sand 
increasing  their  average  capacity. 

The  Mo.st  Suitable  Distribution  Voltage. 

In  settling  the  di.stribution  voltage  the  primarj-  consideration  is 
that  it  shall  be  sufficiently  high  to  ensure  that  the  voltage  variation 
at  the  l>oundaries  of  the  supply  area  can  be  kept  within  a  rea,sonable 
amount  without  putting  an  excessive  amoimt  of  copper  in  the  feeders. 
It  is  usually  desirable  that  the  voltage  variation  should  not  exceed 
5  {XT  cen*.  either  side  of  the  normal,  i.e.,  a  total  of  10  per  cent.,  and 
from  this  about  2^  per  cent,  should  be  deducted  for  transformer 
voltage  droj),  leaving  a  permissible  maximum  drop  of  7^  per  cent, 
in  the  high-pressure  mains. 

As  the  p<iwer  factor  of  most  distribution  systems  is  less  than  unity 
it  is  also  neccs.sary  to  take  accomit  of  the  inductive  voltage  drop. 
Fig.  'i  shows,  for  several  typical  sizes  of  both  underground  and  over- 
heafl  mains  at  various  voltages,  the  relative  amoiuit  by  which  the 
inductive  drop  increases  the  total  voltage  drop  at  various  ix)wer 
factors.  The  calculations  are  ba.sed  on  a  frequency  of  50  cycles  per 
second  and  on  a  constant  current  density,  since  the  economical  value 
for  the  latter  is  independent  of  the  power  factor.  They  also  assume 
theu.se of  ordinary  three  conductor  mains;  if  arranged  for  split-con- 
ductor protection  the  inductive  drop  would  be  appreciably  reduced. 
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Fic.  6.— .^NMAL  Cost  of  Switchckar  per  Paxel. 


It  is  evident  that  the  maximum  radius  of  distribution  and  area  of 
supply  at  a  given  voltage  will  vary  according  to  the  power  factor  of 
the  system  and  to  the  various  factors  which  determine  the  inductive 
•Inip.  It  is.  however,  not  sufficient  to  settle  the  di.stribution  voltage 
on  the  basis  of  |ierniissible  voltage  <ln>p  alone.  It  is  also  imjKirt-iint 
to  choose  that  voltage  which  gives  the  eheajx'st  distribution  system, 
and  from  this  point  of  view  it  may  often  pay  to  u.se  a  voltage  much 
higher  than  that  which  is  n^cpiinMl  by  the  conditions  of  voltage  dmp. 
(Jenerally  s|H>akmg.  the  higher  the  loads  which  have  to  be  dealt  with 
the  higher  is  the  economical  voltage  ;  but  it  is  also  necessary  to  take 
info  eonsi<leration  the  ])ro]><irtion  betwtvn  the  total  number  of 
switcln  .  reqnin>d  and  the  total  mileage  of  mains,  as  the  cost  of 
switchgear  increnses  with  the  voltage.  Fig.  6  gives  fairly  safe  figures 
for  the  annual  cost  per  switch  at  different  volfjiges  cm  the  ba.sis  of 
annual  <  barges  of  8  jx-r  cent,  on  the  .switchgear  and  the  eorre.s|xinding 
building  accomnKxlation,  and  these  figures  have  been  used  in  the 
following  invostiKation.    w»       .  n«i  <*^  .^  •  ***   *• 

Takinn  a  system  e<miprising  24  sub-stations  evenly  spa(vd  and 
allowing  an  average  of  2J  switche-s  jier  sub-station  for  controlling  the 
step-dowii  transformers,  the  total  annual  cost  of  switehgtMr  and 
mains  has  Ix^rn  calmlated  for  various  distribution  voltAg«\'*  and 
various  sub  station  loadings.  In  addition,  the  spacing  of  the  sub- 
stations has  also  Im-cu  vario<l  so  as  to  give  nevenvl  c<mi|wrativc  pro- 
j^rtioiis  between  the  number  of  switches  and  the  mileage  of  maiiis. 
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From  these  results  the  series  of  curves  given  in  Fig.  7  have  been 
plotted  showing  the  most  economical  voltage  under  the  varying 
conditions.  -^^i  •■>,•'  •*■ 

As  might  be  expected,  Fig.  7  shows'^that  the  heavier  the  loads  to 
be  supplied  and  the  more  theyjare'concentrated  the  higher  is  the 
most  economical'voltage.  It  should^be  noticed  that  the  curves  show- 
no  signs_^that  at' 20,000  volts~thejnaximum  economical  voltage  has 
been  reached,  provided  the  system  loading  is  heavy  enough,  and 


Z5.O00r 


20,000 


15,000 


10,000 


5,000 


Sub|^ station    indxlmum|    demdn(ls 
zy  500      i,o,ooj 

O      1,000    ZpOO        3,000    4,000    5,000 

Averdg'c   k.vd   per  mile  of  mam 


6pOO 


Fig.  7. — Economical  Distribution  V^oltage. 

hence  for  the  larger  systems  of  the  future  we  may  expect  that  for 
economical  reasons  alone  the  distribution  voltage  will  be  raised  above 
20,000  volts.  These  calculations  only  refer  to  underground  mains  ; 
with  overhead  mains  the  economical  voltage  will  be  higher,  since 
there  is  so  little  difference  between  their  cost  at  various  voltages. 


THE  NEW  YORK  MUNICIPAL  CAR. 


Summary. — The  cars  described  have  electro-pneumatic  push-button 
door  control,  interconnected  with  an  arrangement  to  vary  the  braking 
force  with  the  load.  A  new  and  scientifically  shaped  scat  is  also  em- 
ployed. Cab-signals  are  used  with  an  automatic  braking  system,  includ- 
ing speed  control. 


The  latest  cars  of  the  New  York  Municipal  Railway  Corpn.  possess 
some  unique  features  which  have  been  described  in  the  "  Electric 
Railway  Journal." 

Among  these  is  the  "  empty-and-load  brake  attachment,"  by 
which  the  capacity  of  the  auxiliary  brake  reservoir  is  varied  according 
to  the  load  of  passengers  the  car  is  carrymg.     By  an  interconnection 

twith  the  door  control  gear  this  variation  is  accomplished  when  the 
doors  are  open  and  the  car  is  at  a  standstill,  the  controlling  factor 
being  the  extent  to  which  the  car  springs  are  compressed.  The  effect 
of  the  arrangement  is  so  to  adjust  the  pressure  in  the  brake  cylinders 
by  varying  the  capacity  of  the  air  reservoir  that  the  most  efficient 
retardation  is  imposed  with  any  loading  of  the  car.  The  mechanism 
is  also  connected  with  the  starting  relays  so  as  to  alter  the  current 
input  and  to  control  the  acceleration. 

The  New  York  municipal  car  has  three  pairs  of  sliding  doors  on 
each  side  and  a  single  door  at  each  end.  One  operator  stationed 
on  either  side  of  the  car  midway  between  the  two  middle  doors  is 

t.  able,  by  means  of  a  push-button  board,  to  operate  all  doors  on  the 
side  nearer  to  him,  and  also  to  operate  both  end  doors  from  the  same 
position.  In  all,  each  car  has  14  door  engines  and  eight  electro - 
pneumatic  valves.  The  doors  can  also  be  operated  by  hand,  and  the 
two  end  doors  and  each  pair  of  middle  doors  can  be  opened  or  closed 
by  means  of  push  buttons  outside  the  car. 

The  doors  will  operate  at  main  reservoir  pressures  of  80  lb.  mini- 
mum to  100  lb.  maximum.     It  was  specified  that  all  door  mechanism 
m     must  be   capable  of   making   300,000  strokes  in  service   between 
~      applications  of  lubricant.     It  is  also  specified  that  all  door  engines 
should  be  capable  of  opening  the  doors  in  one  and  one-half  seconds 
III     from  the  time  that  the  operator  pushes  the  button,  and  of  closing 
'     them  in  two  seconds.     To  ensure  non-injurious  closing,  a  spring  has 
been  interposed  between  the  piston  and  the  door,  whereby  the  door 
is  operated  with  a  cushioning  effect  in  addition  tojemploying  the 
usual  rubber  cushion  at  the  edge  of  the  door.     The  door-operating 


mechanism,  built  by  the  Consolidated  Car  Heating  Co.,  embodies 
some  valuable  improvements  to  meet  the  New  York  municipal 
requirements. 

A  buzzer  signal  circuit  replaces  the  slow  and  obstructive  bell  cord. 
The  buzzer  push  buttons  are  mounted  just  above  and  on  the  same 
panel  as  the  door-control  buttons.  This  signal  circuit  is  so  wired 
that  the  guard  who  pushes  his  buzzer  button  transmits  the  signal  no 
further  than  to  the  buzzers  in  the  forward  cab  of  his  own  car  and  the 
rear  cab  of  the  car  ahead.  In  this  manner  the  signal  is  tran.smitted 
ahead  from  car  to  car.  The  circuit  is  closed  by  means  of  interlocks 
operated  by  attachments  on  the  doors.         •' 

The  motorman  depends  upon  the  buzzer  circuit  only  at  such  times 
as  the  light  signal  in  the  operating  master-controller  is  out  of  onler. 
These  lights  burn  only  when  all  the  doors  in  the  train  are  closc-d. 
The  light  signal  consists  of  two  lamps  of  6-volt  automobile  type, 
and  as  but  one  is  in  use  at  a  time  the  possibility  of  total  failure  is 
very  remote.  The  second  lamp  goes  automatically  into  circuit  when 
the  first  one  bums  out.  At  the  doors  are  fitted  emergency  lamps  fed 
from  the  storage  batterj'  and  cut  in  automatically  by  a  voltage  relay 
when  there  is  no  power  on  the  line. 

The  marker  and  tail  lights  are  interconnected  with  the  control 
circuit  in  such  a  way  that  when  the  motorman  changes  his  end,  his 
tail  lights  automatically  change  from  white  to  red  as  soon  as  he 
throws  the  reverse  handle  to  the  centre  position,  and  the  red  lights 
turn  to  white  on  throwing  the  handle  to  the  operating  jx)sition. 
Should  the  train  be  broken  up  en  route  in  any  way,  the  tail  hghta 
will  go  red  at  the  point  of  breaking.  This  is  accomplished  by  com- 
binations of  the  automatic  coupler  with  the  control 


Fig.  1. — Detailed  Dimensions  of  Cokkect  Posture  Ckoss-seat. 

The  heating  equipment  per  car  totals  21  kw.  capacity  divided 
among  30  heaters.  Piping  and  wiring  connections  for  thermostatic 
control  have  been  installed  in  view  of  the  possible  later  use  of  ther- 
mostats. 

A  radical  departure  has  been  made  in  the  rattan  car  seating.  The 
seats  are  of  the  design  shown  in  Fig.  1,  in  developuig  which  the 
engineers  were  assisted  by  the  American  Posture  I^eague,  an  organisa- 
tion of  experts  on  hygiene  and  anatomy.  T!.e  distance  from  the 
highest  point  of  the  unoccupied  seat  cushion  to  the  floor  is  17|  in., 
approximating  to  the  League's  ideal  figure  of  17J  in.  A  still  more 
important  feature  is  that  the  back  is  so  shaped  that  the  rattan  section 
begins  at  a  height  of  about  5  in.  above  an  inwardly  curved  metal 
section  which  forms  the  base.  This  formation  of  the  back  allows 
the  lower  part  to  tit  the  natural  curve  of  the  hmnan  spine,  while  the 
upper  part  gives  a  p'-oper  support  for  the  back.  The  result  is  to 
place  the  passenger  in  the  most  restful  position.  Since  his  body  is 
properly  balanced,  he  is  also  less  likely  to  be  disturbed  by  any  sudden 
lurching  of  the  car. 

Each  car  is  equipped  with  a  cab-signal  system  so  designed  as  to 
give  the  motorman  necessary  information  as  to  when  to  apply  the 
brakes,  when  to  resume  normal  speed,  tlie  permissible  speed,  the 
available  braking  distance,  and  such  other  information  as  is  necessarj- 
properly  to  control  the  train.  In  addition  to  the  signals,  each  car 
will  be  equipped  with  a  speed-control  system  which  automatically 
applies  the  brakes  if  the  motorman  fails  to  obey  the  cab-signal 
indications.  Also,  the  system  is  arranged  so  as  to  enforce  obedience 
to  fixed  interlocking  signals  by  automatically  appl%-ing  the  emergency 
brakes  if  a  train  should  attempt  to  pass  such  signals  in  the  stop 
position. 
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Cab-signal  indications  are  given  by  two  lights  as  follows :  A 
green  light  indicating  "  proceed  "  when  the  next  two  blocks 
ahead  are  clear  ;  and  a  jellow  light  indicating  "  caution  "  when 
the  next  block  ahead  is  clear  and  the  second  block  ahead  is 
occupied  or  is  governed  by  an  interlocked  signal  indicating  "  stop," 
or  when  the  train  is  on  a  down  grade  or  curve  or  when  it  has  some 
other  fixed  hazard. 

The  audible  signal,  provided  in  each  motorman's  cab,  is  so  designed 
and  interconnected  with  the  sjK'cd -control  mechanism  that  it  soiuids 
sufficiently  long  in  advance  of  the  automatic  speed-control  applica- 
tion of  the  brakes  to  permit  the  motorman  to  control  his  train  so 
as  to  avoid  the  automatic  aj)j)Iication  of  the  brakes.  An  indication 
is  given  in  each  motorman's  cab  to  show  the  maximum  allowable 
speed  and  the  distance  within  which,  succeeding  the  giving  of  a 
caution  signal,  the  sjK;ed  of  the  train  must  be  reduced  to  the  pre- 
scribed minimum  to  avoid  the  automatic  application  of  the  brakes. 
When  a  train  runs  into  an  unsignalled  section  of  track  a  distinctive 
indication  is  displayed  in  the  motorman's  cab,  and  the  cab  signals 
and  speed-control  cf|uipm(Mit  are  automatically  put  out  of  service 
and  automatically  return  to  service  when  the  train  again  enters  the 
signalled  .section. 

The  speed-control  equipment  does  not  interfere  with  the  operation 
of  tlio  train  so  long  as  the  motorman  runs  his  train  according  to  the 
indications  of  the  cab-signal  ;  but  if  the  motorman  fails  to  obey  the 
"  caution  "  signal  the  speed-control  apparatus  enforces  obedience 
by  automatically  applying  th*'  i)rakcs,  but  only  whcTi  and  if  the  sjjeed 
of  the  train  at  any  point  exceeds  that  prescribed  by  the  pi'edet<'r- 
mincd  braking  curve.     When  a  train  running  at  a  sj)eed  not  exceed- 


C  and  the  green  light  or  "  proceed  "  signal  continues  until  the  next 
ramp  is  reached. 

If  the  track  section  were  occupied,  track  relay  R  would  be  de- 
energised,  and  as  a  result  the  ramp,  also  the  car  relay  C  and  the 
magnet  E,  would  be  de-energised.  In  this  condition  current  from 
the  batterv-  D  flows  through  and  energises  the  yellow  light  Y  of  the 
cab  signal  to  give  the  "  caution  "  indication. 

Magnet  E  controls  the  speed-control  apparatus,  which  operates 
in  the  following  manner:  The  rotating  motion  of  the  car  wheels  is 
transmitted  by  means  of  the  bevel  gear  showTi  in  the  drawing  to 
shaft  J,  on  which  is  mounted  a  centrifugal  device  so  connected  that, 
as  the  speed  increases,  the  arms  K  and  L  are  moved  to  the  left.  The 
worm  H  is  driven  through  the  medium  of  shaft  J,  and  is  held  out  of 
engagement  with  the  worm  sector  X  by  the  attraction  of  the  magnet 
E.  When  the  magnet  E  is  de-energised  the  worm  H  engages  with 
the  worm  sector  X,  causing  the  cam  M  to  move  forward  against  the 
action  of  gravitj'.  The  shape,  speed  and  general  arrangement  of 
cam  .M  are  such  that  if  the  speed  of  the  train  is  not  reduced,  suc- 
ceeding the  giving  of  a  caution  indication,  the  surface  of  cam  M, 
coming  in  contact  with  the  lever  L,  opens  the  contact  Q  and  the 
audible  signal  warns  the  motorman  to  apply  the  brakes. 

If  the  motorman  promptly  applies  the  brakes,  arm  L  moves  to  the 
right,  away  from  the  cam  M,  thus  preventing  the  opening  of  the 
contact  L'  and  the  consequent  application  of  the  brakes.  If,  how- 
ever, the  motorman  fails  to  obey  the  audible  signal,  the  contact  U 
opens  and  an  emergency  application  of  the  brakes  occur. 

rj)on  reaching  the  next  energised  ramp  the  magnet  E  is  energised, 
which  disengages  the  worm  H  and  the  sector  X,  and  cam  M  is  re- 


\•'\^..    2.  —  I)l\01l\M    SUdWINli    OPEKATIUN    t)F    Sl'EKII    CoNTHOL    SvsTE.M. 


in g  the  prescribed  Munimum  iip|>roaches  a  clear  liKxk  itss|M*e(i-contn)I 
a|tj)aratus  is,  prior  to  cnti-ring  llic  block,  automatically  reset  in  such 
a  manner  as  to  iK-rmil  the  train  to  accelerate.  If  a  clear  bhick  is 
succfcilcd  by  an  occupied  block,  flic  train  is  permitted  t<i  accrlcrati-. 
shnving  down  should  the  s|K-cd  thus  af(|uired  exceed  that  established 
by  the  predetermined  braking- curve.  If  a  clear  block  is HueetHMled  by 
anotluT  clc.ir  block,  the  train  is  |M>rmittcd  to  altiiiu  normal  s|M'c<1. 

The  Hpced-cr)ntrol  and  cab-signul  equipment  is  actuat<'d  by  means 
of  ramps  located  adjacent  to  the  tracks  at  such  point.n  as  provide  the 
ici|iiire(l  track  capacity  and  facility  <>f  ojM'ration. 

The  cab-signals  are  i>lock  signals,  and  indicate  the  eon. lit  ion  of 
the  blocks  in  advaiu'C  :  at  crossings,  junetions,  torminals,  &e.,  HxchI 
signals,  which  juc  of  (lu>  litthl  tyiM\  an-  used  t<)  in«licate  the  niule 
set  up.  Should  ii  tniiu  pass  one  of  these  signals  at  "  d.iuiri'r,  "  tln> 
emergency  brakes  are  applied  autonuitically. 

l"'ig.  2  shows  (he  principle  of  tin-  signal  system.  At  one  rnd  of  the 
track  circuit  a  transformer.  '!'.  supplies  electric  energy  which  tlows 
through  the  track  circuit,  and,  when  the  block  is  unocciijjied,  ener- 
gises track  r(>Iay  H.  and  its  front  contact  closes  a  circuit  fnun  battery 
H,  or  some  other  source  of  ( Icctric  energy.  Hence,  when  a  cur  is  at  a 
ramp,  as  in  this  case,  curri'nt  Hows  tlinmgh  the  ramp,  through  the 
contact  shoe  S.  and  then  through  the  car  relay  f\  causing  its  arma- 
ture to  pick  up.  and  linck  to  the  c(»mmon  n«turn  by  way  of  the  car 
axle  and  oM(>  of  the  track  rails.  In  (his  (condition  current  fnim  the 
battery  I)  Hows  through  and  energises  the  gnn'n  light  (J  of  the  cab- 
signal,  which  gives  (he  "  proc«Mvl  "  indica(i<m.  Etiergy  fnim  battepk* 
I)  also  flows  through  and  energise^  magu«-t  K.  .After  the  (rain  has 
l)as.'<ed  an  energised  ramji  a  ivtaini  ig  cin-uit  is  established  by  way  of 
contact  A,  so  that  current  fix-m  the  battery  1)  cnergi.-H^s  the  car  n'Iny 


stored  to  its  normal  jKjsition  by  the  action  of  gravity,  thus  restoring 
the  s|KH'd -control  system  to  the  normal  condition  which  allows  the 
train  to  acc«>lerate.  If  the  next  ramp  is  de-energised,  the  train  may 
prociH'd  through  the  i)lock  only  at  minimum  s|>eed.  which  minimum 
siH-ed  is  iletcrmined  l>y  the  maximum  radius  of  the  cam. 

There  is  also  a  "  selector."  which  .sets  up  the  various  "  block  com- 
binations "  and  indicates  the  same  to  the  motorman.  Combinations 
are  s<'t  tip  by  selector  ramps  in  the  centre  of  the  track,  which  lift  up 
one  or  more  of  the  tapj)ets  on  the  lower  part  of  the  selector.  When 
lifted  (he  tap|)ets  latch  up  and  are  so  held  until  a  new  combination  is 
set  up.  at  which  (ime  (he  former  combination  is  knocked  down 
by  the  centre  tap|)et.  Comjilete  information  is  given  in  the  cab  as 
(i»  (he  |M)in(  at  which  sjxvvl  rcdui'tion  must  take  place,  in  order 
that  a  lower  sjx-cd  ciunbination  may  not  be  set  up  prematurely 
and  apply  the  brakes.  For  example,  if  the  change  is  to  bo 
from  a  combination  of  .W  nnles  |>er  hour  and  l.<>(Xtf(.  i)raking  dis- 
l;»nee  l.>  a  combination  of  20  miles  ix>r  hour  and  4tM>  ft.  braking 
dist*nce.  (irst,  a  "  caution  "  signal  is  given  to  the  motorman  so  as  to 
allow  luin  (o  re<luce  sjv»ed.  and.  after  the  s|>ee<l  is  j>rop<»rly  reduced, 
(he  new  combina(ion  becomes  elTective.  and  a  "  pnxeed  '"  signal  is 
given,  proviiicd  that  conditions  in  advance  are  pn^per.  If  the 
motorman  fails  to  obey  the  indications  shown  in  the  cab,  an  auto- 
matic npplit  .i(ion  of  the  brakes  occurs. 

The  contact  shoe  for  the  speed  control  is  of  the  lifting  rotary  tyix^. 
in  which  the  disc  uiakes  contact  with  the  ramj>  and  travels  over  it 
with  a  scrubbing  movement  which  cnsun\.  a  smooth  contact  surface. 
The  cab  signal  and  s|x»ed -control  system  requires  a  comparatively 
small  amount  c»f  simple,  substantial  and  efficient  apparatus.  ai>d 
affords  the  maximum  traffic  cajwcity  con-sislcnt  with  safety. 
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TEMPERATURE  LIMITS  FOR  MICA  INSULATION. 


An  abstract  of  Mr.  F.  D.  Newbury's  Paper  on  "  Experimental 
Data  Concerning  tlie  Safe  Operating  Temperature  for  Mica 
Armature  Coil  Insulation,"  read  before  the  American  Institute 
of  Electrical  Engineers,  was  given  in  The  Elfx'trician,  Nov. 
26.  The  Paper  gave  rise  to  a  considerable  discussion  in  which 
a  number  of  engineers  recommend*  d  that  the  standardisation 
rules  of  the  American  Institute  of  Electrical  Engineers  be 
revised  to  allow  larger  rises  in  temperature  for  mica  insulation. 
Some  of  the  speakers,  however,  urged  the  retention  of  the 
present  allowable  temperature  limit.  We  have  taken  the 
following  account  of  the  discussion  from  the  "  Electrical 
World." 

In  a  written  discussion  Mr.  Philip  Torchio,  of  the  New  York  Edison 
Company,  called  attention  to  the  conditions  which  resulted  in  the 
A.I.E.E.  Standards  Committee  adopting  the  present  allowable  tempera- 
ture limit  of  125°C.  for  class  B  insulations.  He  also  referred  to  tem- 
perature guarantees  which  he  had  accepted  on  two  20,000  k.v.a.,  three- 
phase  generators  employed  by  the  United  Electric  Light  &  Power  Com- 
pany for  supplying  single-phase  energy  to  the  New  York,  New  Haven  & 
Hartford  Railroad.  In  referring  to  the  data  presented  by  Mr.  Newbury, 
he  pointed  out  that  if  the  temperature  obtaining  in  the  Niagara  generators 
were  permitted  in  the  United  Company's  machines  they  would  carry 
continuous  single-phase  loads  of  16,000  k.v.a.  and  overloads  of  over 
25,000  k.v.a.  at  60  per  cent,  power  factor.  Mr.  Torchio  declared  that 
on  account  of  the  high  speeds  required  for  high  steam  economy  the 
diameter  of  rotors  must  be  minimised  and  the  radiation  sacrificed  so  that 
insulating  materials  capable  of  withstanding  high  temperatures  must  be 
emploj^ed.  Again,  turbo-generators  for  carrying  single-phase  loads 
must  have  large  overload  capacities  at  low  power  factors.  In  this  case 
it  is  doubly  necessary  that  generator  dimensions  be  minimised  so  as  not 
to  sacrifice  steam  economy,  for  in  an  unduly  large  machine  carrying  low 
power  factor  overloads  iron  and  field  losses  are  likely  to  be  relatively 
large.  Sjiecial  guarantees  on  built-up  mica-insulated  machines  might 
be  allowed,  he  suggested,  but  a  special  protective  apparatus  should  be 
provided  to  minimise  stresses  on  the  machine  in  case  this  is  done.  In 
closing,  he  questioned  the  value  of  applying  the  data  obtained  from  the 
Niagara  machines  to  higher  voltage  generators  and  those  machines  in 
which  the  windings  consist  of  several  wires  instead  of  rigid  bars. 

Mr.  W.  J.  Foster,  of  the  General  Electric  Company,  said  that  the  high 
operating  temperatures  reported  for  mica  insulation  suggest  a  wide  field 
for  its  application,  especially  in  generators  carrying  single-phase  loads 
and  in  frequency  changers.  He  recommended  that  the  standards 
Committee  increase  the  allowable  temperature  limit  of  class  B  insulation 
from  125  to  150°C. 

Mr.  H.  B.  Pope  presented  a  discussion  from  H.  P.  Wood,  of  the  Edison 
Electric  Illuminating  Company,  of  Brooklyn,  who  said  that  when  the 
binder  of  built-up  insulation  is  damaged  the  mica  may  be  injured  by 
vibration  or  when  cleaning  the  machine  with  compressed  air.  "  Service 
should  not  be  sacrificed  to  theory,"  he  declared. 

Mr.  H.  F.  T.  Erben,  of  the  General  Electric  Company,  expressed  the 
belief  that  it  is  absolutely  safe  to  permit  temperatures  up  to  150°C.  in 
built-up  mica  insulation.  At  high  voltages,  however,  he  warned  against 
using  shellac  or  copal  varnish  for  binders  as  they  will  disintegrate  at 
temperatures  near  200°C.,  giving  off  gases  which  attack  copper  and 
increasing  the  liability  of  leakage  along  the  interstices  between  the  mica 
strippings.  The  speaker  urged  keeping  temperatures  below  170°C.  for 
class  B  insulation.  He  expressed  the  beUef  that  mica  and  asbestos  are 
required  in  railway  converters,  but  that  in  many  other  cases  mica  is  not 
necessary  and  is  more  expensive. 

Mr.  C.  E.  Skinner,  Westinghouse  Electric  &  Manufacturing  Company, 
endorsed  the  plan  of  raising  the  temperature  limit  to  150°C.,  but  called 
attention  to  the  increase  in  dielectric  losses  with  increase  in  temperature. 
He  urged  engineers  not  to  be  carried  away  by  the  Niagara  tests  since  mica 
is  inajDplicable  in  some  cases. 

Mr.  J.  B.  FiSKEN,  Washington  Water  Power  Company,  called  atten- 
tion to  the  displacement  and  stresses  which  would  be  caused  by  linear 
expansion  if  conductors  were  subjected  to  high  temperatures  while  the 
ends  were  prevented  from  moving.  Intermittent  heating  and  coohng 
between  wide  temperature  limits  may  even  grind  out  the  mica,  he  de- 
clared. 

Mr.  F.  W.  Peek,  jun.,  of  the  General  Electric  Company,  correlated  the 
conditions  which  will  exist  if  insulations  are  subjected  to  liigh  tem- 
peratures, pointing  out  that  dielectric  strength  of  insulation  and  con- 
ductivity of  conductors  will  decrease  with  rise  in  temperature.  Dried- 
out  insulation,  he  pointed  out,  may  be  injured  by  transient  voltages. 

Mr.  W.  L.  Waters,  of  the  Westinghouse  Electric  &  Manufacturing 
Company,  pointed  out  that  with  high-voltage  wire-wound  apparatus  it 
is  difficult  to  insulate  with  mica,  owing  to  the  flexibility  of  the  conductors. 

In  closing  the  discussion,  Mr.  F.  D.  Newbury  expressed  the  belief  that 
no  suitable  binder  will  withstand  more  than  175  to  200°C.  He  declared 
that  windings  made  of  0-25  in.  square  wires  can  be  insulated  with  mica 
tape  and  made  almost  as  rigid  as  solid  bar.  He  expressed  the  belief  that 
linear  expansion  can  be  so  compensated  that  it  will  not  be  a  limitation  to 
the  allowable  temperature,  but  existing  data  do  not  warrant  raising  the 
temperature  limit  above  150°C. 

Other  members  who  took  part  in  the  discussion  of  the  subject  were 
Messrs.  P.  M.  Lincoln,  L.  T.  Robinson,  C.  F.  Scott  and  B.  A.  Behrend. 


THE  ERECTION  PLANT  FOR  THE  QUEBEC  BRIDGE. 


Summary. — In  this  article  reference  is  made  to  the  crane  equipment 
u.sed  in  erecting  the  first  Quebec  bridge.     A  brief  desr  '   • '  ,,f 

the  new  bridge  and  of  the  method  to  be  followed  in  it  ^ 

remainder  of  the  article  is  devoted  to  a  detailed  account,  includin^r  manv 
valuable  drawings,  of  the  crane  equipment  used  for  the  piiq>ose.  ' 

At  various  times  in  these  columii.s  it  has  been  our  privilege 
to  record  the  rapid  rise  and  development  of  the  electric  crane, 
both  as  regards  design  and  application.  We  have  a  two-fold 
purpose  in  view  in  returning  to  the  subject.  We  desire  to 
describe  work  of  a  high  order  executed  in  one  of  our  most 
thriving  colonies,  and  with  all  the  energy  and  earnestness  we 
can  command  we  wish  to  indicate  a  field  in  which  our  enc'ineers 
ought,  by  right,  to  be  pre-eminent. 

No  one  capable  of  forming  a  competent  opinion  can  find 
fault  with  British-built  cranes.  As  regards  design,  materials 
and  workmanship  they  are  excellent,  and  yet  the  volume  of 
crane  trade  handled  by  the  large  German  engineering  firms 
during  the  past  10  or  15  years  has  been  phenomenal.  The 
steady  growth  of  Uve  agencies  in  London,  and  the  training  of 
young  British  engineers,  of  men  who  speak  good  English,  bv 
these  firms  as  potential  agents  for  capturing  the  bulk  of  our 
colonial  trade  are  two  of  the  reasons  accounting  for  this 
success.  This  appHes  not  only  to  cranes  and  crane  material, 
but  also  to  kindred  machinery,  such  as  ropeways,  transporters, 
coal-handling  plant  and  the  hke. 

In  few  branches  of  heavy  engineering  work  is  the  electric 
crane  seen  to  better  advantage  than  in  the  erection  of  large 
bridges.  Of  the  several  examples  we  can  call  to  mind,  the 
most  notable  is  the  crane  equipment  installed  for  the  purpose 
of  erecting  the  great  cantilever  bridge  across  the  St.  Lawrence 
at  a  point  some  8  miles  below  Quebec,  on  the  site  of  the  old 
bridge. 

It  will  be  recalled  that  at  the  end  of  August,  1907,  a  large 
portion  of  the  partially  completed  bridge  fell  into  the  river, 
and  that,  besides  considerable  loss  of  life,  the  damage  amounted 
to  something  like  a  million  pounds  sterhng.  At  the  time  the 
opinion  was  expressed  that  the  design  of  the  compression 
members  was  faulty,  and  the  Commission  appointed  by  the 
Canadian  Government  to  investigate  and  report  upon  the 
causes  of  the  disaster  found  that  the  failure  was  due  to  erection 
stresses.  In  view  of  these  circumstances,  of  which,  happily, 
we  have  few  illustrations,  it  is  thought  that  a  brief  descriptive 
note  on  the  crane  equipment  used  in  erecting  the  portion  of  the 
ill-fated  bridge,  and  a  detailed  account  of  the  equipment  now 
being  used  for  erecting  the  new  bridge,  will  be  of  interest. 

Full  particulars  of  the  old  bridge  and  many  striking  photo- 
graphs of  the  structural  work  before  and  after  the  disaster 
were  published  some  time  ago  in  "  Engineering."*  To  these 
the  reader  is  referred  for  a  more  complete  description  thaii  can 
be  given  here.  We  have  prepared  the  following  note  from  an 
article  by  Mr.  Frank  W.  Skinner  in  the  above-mentioned 
journal. 

The  traveller,  with  which  all  the  superstructure  (except  the 
centre  suspended  span)  was  to  be  erected,  was  of  the  outside 
gantry  type.  With  its  equipment  it  weighed  1.000  tons,  and 
it  ran  on  tracks  outside  the  main  trusses  of  the  bridge  and 
cleared  the  completed  structure,  thus  enabling  all  the  members 
of  the  latter  to  be  assembled  and  permanently  connected  as 
each  panel  was  built  out.  The  structui'al  frame  consisted  of  a 
high  rectangular  tower  having  a  trussed  cantilever  extension 
at  the  base  to  counterbalance  the  upper  front  overhang.  The 
equipment  consisted  of  36  main  Ufting  tackles,  beside.s  numerous 
small  tackles  and  whip  lines  operated  by  four  electric  hoisting 
engines.  There  were  in  all  about  60  sets  of  lines,  aggregating 
about  7|  miles  of  |-  in.  plough  steel  wire  rope,  15  miles  of  li  in. 
Manilla  rope,  6  miles  of  If  in.  and  3  miles  of  2  in.  Manilla  rope. 
The  traveller  was  proportioned  for  a  maximum  total  hoisting 
load  of  225  tons,  and  there  were  eight  55-ton  steel-rope  tackles 
The  hoisting  engines  each  weighed  about  25  tons  and  were 
driven  by  115  h.p.  500- volt  motors.     Each  of  the  two  shafts 

*  Vol.  LXXXW.,  1907. 
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had  one  18  in.  drum  48  in.  long,  and  two  spools,  all  normally 
running  free  on  it  and  operated  by  independent  clutches. 
Each  drum  had  a  capacity  of  4,500  ft.  of  ^  in.  steel  wire  rope, 
and  was  provided  with  a  V  band  brake  and  a  safety  appliance 
to  prevent  accidental  disengagement  of  the  clutch.  The 
engine  had  two  sets  of  gears  of  about  50  to  1  and  16  to  1 


ruption  of  the  current  occurred.  All  hoisting  operations  were 
controlled  by  the  foreman  from  a  station  in  the  lower  part  of 
the  traveller.  Thio  fine  example  of  the  crane-makers'  art  was 
lost  in  20^)  ft.  of  water  when  the  bridge  collapsed. 

When  tenders  were   called  for  the  reconstruction  of  the 
bridge,  the  Board  of  Engineers  allowed  the  contractors  to 


NORTH 


SOUTH 


Fig.  1. — Outlike  Dkawdjo  of  the  Quebec  Bridge. 


respectively,  so  that  it  could  hoist  on  a  single  hne  either  a 
15-ton  load  at  100  ft.  per  minute  or  a  6-7-ton  load  at  150  ft. 
per  minute.  Two  engines  together  lifted  a  load  of  94  tons  at 
15  ft.  per  minute.  The  drums  were  used  exclusively  for  the 
55-ton  tackles.  Two  sets  of  eye-bare  and  their  attachments, 
having  a  combined  weight  of  170  tons,  were  simultaneously 
lifted   by  the  four  engines.     The  operating  levers   were  all 


prepare  designs  of  their  own  and  to  submit  tenders  thereon, 
in  addition  to  tendering  on  the  plans  and  specifications  issued 
by  the  Board.  The  design  which  was  ultimately  selected  was 
one  submitted  by  the  St.  Lawrence  Bridge  Company,  it  being 
the  opinion  of  the  experts  that  a  bridge  built  to  this  design 
would  lend  itself  to  easier  erection  than  any  of  the  others 
proposed. 


55  T 


Fio.  2. — The  Erkctton  Travbixer  in  Position  on  the  Bridof, 


grouped  together,  so  as  to  In*  controlled  by  a  siiigic  iiian  with 
asL5istiint.<  at  tiie  spools  ;  and  an  electromochaniral  brake  was 
arranged  aiitomatirally  to  set  and  hold  the  armature  shaft  and 
prevent  the  loads  fiom  overhauling  if  any  accidental  inter- 


Soiuo  idea  of  the  magnitude  of  the  undertaking  will  be 
gathered  from  the  fact  that  the  contract  for  the  superstructure 
amounted  to  £1,750,000.  The  following  figures  and  data  speak 
for  them.selves.    From  the  outline  drawing  (Fig.  1)  it  will  be 
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FiG.  3. — Side  Elevation  and  Plan  of  the  Erection  Traveller. 


seen  that  the  bridge  is  of  the 
cantilevei  type  with  saspended 
centre  span.  Including  ap- 
proaches, the  total  length  of  the 
bridge  is  3,240  ft.,  and  the  trusses 
are  pitched  at  88  ft.  centres 
apart.  The  two  anchor  spans 
are  each  515  ft.  in  length  ;  the 
centre-to-centre  distance  of  the 
piers  is  1,800  ft.,  and  each  of 
the  cantilever  spans  is  580  ft. 
in  length.  Over  the  main  posts 
the  cantilevers  are  310  ft.  and 
at  the  ends  70  ft.  deep.  The 
suspended  span  is  a  modified 
form  of  "  Baltimore  "  or  curved*- 
chord  "  Pratt  "  truss  640  ft. 
in  length,  110  ft.  deep  at  the 
centre  and  70  ft.  at  each  end, 
and  the  clear  height  from  high- 
water  level  to  the  underside°of 
the  truss  is  150  ft.  Xickel  steel 
is  being  u.sed  for  the  cantilever 
arms  and  for  the  suspended  span. 

The  bridge  carries  pathways 
for  foot  traffic  and  two  railway 
tracks,  the  train  load  allowed  for 
on  each  track  being  equivalent 
to  two  E-60  engines,  followed  by 
a  uniform  train  load  of  5,000  lb. 
per  lineal  foot  of  track.  One  of 
the  most  noteworthy  features 
of  the  design  is  the  arrange- 
ment of  the  diagonal  members. 
From  Fig.  1  it  will  be  seen  that 
the  diagonal  reaching  outward 
and  downward  as  a  tension 
member  from  the  top  of  a  post 
intersects  the  middle  point  of 
the  post  of  the  adjacent  panel, 
and  then  returns  as  a  com- 
pression member  to  the  foot  of 
the  post  from  the  top  of  which 
it  started.  This  arrangement  is 
called  the  "  half-shear  design," 
and  is  also  known  as  the  "  K  " 
web  system 

For  the  erection  of  each  canti- 
lever a  travelling  tower,  carried 
between  the  two  trusses  by  the 
cantilever  itself,  ha3  been  pro- 
vided, and  as  the  length  of  the 
cantilever  is  increased  this  tower 
is  moved  out  along  the 
The  towers 
two,  serve  to  carry  a  number 
of  electric  cranes  of  different 
types  for  lifting  and  manwu\Ting 
the  membei"s  and  pins  into  posi- 
tion, as  well  as  tor  suspending 
the  rams  used  for  driving  home 
the  pins.  An  elementary  dia- 
gram (Fig.  2),  showing  the  tower 
in  position  on  the  cantilever  arm 
and  giving  the  capacities  of  the 
several  cranes,  has  been  prepared 
so  as  to  enable  the  reader  to 
obtain  at  a  glance  a  good  general 
idea  of  the  nature  of  the  equip- 
ment, and,  incidentally,  to  enable 
us  to  be  brief,  for  in  these  days 
no  busy  man  has  time  either  to 
write  or  to  read  a  long  article. 
At  each  of  the  four  corners  of 

d2 


.^    .^^   span, 
of  which  there  are 
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the  tower,  and  97  ft.  above  the  rail  level,  is  mounted  a  70  ft. 
15-ton  derrick.  On  a  gantrj^  at  the  top  of  the  tower  there  are 
two  travelling  cranes,  each  of  which  is  provided  with  two 
55-ton  hoists  and  two  gantry  cranes.  Each  gantiy  crane  is 
equijjped  with  two  5-ton  hoists.  To  minimise  weight,  the 
crane  girders  are  made  of  nickel  steel.  Access  to  the  several 
floors  of  the  tower  and  to  the  cranes  is  obtained  by  means  of 
an  electrically-operated  elevator,  and,  in  addition,  a  stairway 
is  proxided  round  the  shaft  of  this  elevator  throughout  its 
entire  length.  The  tower  is  manned  by  10  men,  six  being 
stationed  on  the  operating  platform  on  the  third  floor  amd  two 
on  each  of  the  travelling  cranes  at  the  top  of  the  tower. 

It  is  planned  first  to  erect  the  north  anchor  span  over 
st-aging  by  means  of  the  first  erection  tower.  When  this  span 
has  been  erected  the  second  tower  will  be  set  to  work  on  the 
south  anchor  arm,  and  simultaneously  the  north  cantilever 
arm  will  be  erected  by  the  first  tower,  so  that  these  two  spans 
of  the  bridge  will  be  completed  at  substantially  the  same  time.* 
The  firet  tower  will  then  be  taken  down  and  re-erected  at  a 
point  2  miles  below  the  bridge  site  for  the  purpose  of  assembling 
the  suspended  centre  span  on  barges.  As  this  work  proceeds 
the  second  tower  will  be  at  work  upon  the  south  cantilever 
arm,  and  the  latter  will  be  finished  at  or  about  the  same  time 
as  the  centre  span.  This  span  will  then  be  transported  on  the 
barges  to  the  bridge  site  and  finally  elevated  into  place. 

Earh  movable  tower  (Figs.  3  and  4),  or  erection  traveller,  as  it 
is  called,  consists  of  a  structural  steel  tower  composed  of  four 
suitably  braced  columns  set  at  the  corners  of  a  rectangle 
measuring  5-t  ft.  by  37  ft.  in  plan,  with  a  trussed  cantilever 
base.  It  is  carried  by  four  six-wheeled  trucks  on  double  lines 
of  rails  of  about  6  ft.  6  in.  gauge,  the  centre-to-centre  distance 
of  the  tracks  being  54  ft.  and  the  Total  wheel  base  76  ft.  The 
tower  has  eight  floore  or  stages,  and  it  carries  at  the  top  a  pair 
of  gantry  girders  securely  braced  together  throughout  their 
entire  length.  These  gantry  girders,  pitched  at  54  ft.  centres, 
are  20  ft.  6  in.  in  depth  and  151  ft.  in  length,  with  57  ft. 
cantilever  extensioas  at  each  end,  and  are  sufficiently  long  to 
admit  of  a  crane  travel  of  119ft.  Sin.  They  are  of  the 
'■  Warren  "  type,  with  intermediate  verticals  from  the  inter- 
section of  the  diagonals  at  their  lower  extremity  to  the  top 
boom,  so  as  to  break  up  the  long  panels  of  the  latter  into 
smaller  ba}'s  to  resist  the  severe  bending  stresses  due  to  the 
concentrated  wheel  loads  of  the  travelling  cranes,  which  are 
additional  to  the  direct  stresses.  The  top  chords  are  of  box 
section,  ahout  2  ft.  wide  and  2  ft.  6  in.  deep,  composed  of 
plates  and  angles.  Each  carries  a  heavy  flat-bottomed  rail 
to  form  the  crane  track,  which  is  192  ft.  9  in.  above  the  lower 
rail  h'vel.  To  give  access  to  the  travelling  cranes  there  is  a 
central  platform,  extending  from  end  to  end  of  the  gantry,  on 
a  level  with  the  crane  track. 

In  addition  t(t  the  four  70  ft.  15-ton  derricks  mounted  at  the 
corners  <^f  the  tower,  provision  is  made  for  the  acconuuodation 
of  a  90  ft.  derrick  on  the  fourth  floor.  The  load  is  supported 
by  four  falls  of  steel  wire  rope  J  in.  in  diameter,  winding  one 
])art  on  to  a  15  in.  barrel.  Under  full  load  the  lifting  sj>eed 
is  37  ft.  |)er  miimte,  and  the  lifting  mechanism,  driven  by  a 
motor  rated  at  51  H.P.  295  revs,  per  min.,  is  mounted  on  the 
second  floor  of  the  tower.  Each  hoisting  mechanism  has  four 
spools  12  in.  in  diameter  and  15  in.  long,  each  spool  being 
huwe  on  tiio  shaft  and  provided  with  a  hand-operated  jaw- 
rlut^'h.  A  5  H.P.  motor  is  used  for  slewing,  and  the  mechanism 
is  located  on  the  third  floor.  The  mechanism  has  a  drum 
13  in.  in  diameter  and  14  in.  long,  and  has  a  capacity  of  about 
6.00<)  lb.  at  25  ft.  per  minute.  In  order  to  lock  the  mechanism 
when  not  in  us«»  an  electro-mechanical  brake  is  fitted.  Pulley 
block  tarkli'  is  used  for  obtaining  the  necessary  purchase  for 
••arh  blork  i>f  the  several  motiojis  of  the  derricks.  Much  of  this 
work  is  a  departure  from  ordinary  crane  practice,  and  some  of 
tho  rope  arrangements  are  novel. 

The  tower  is  moved  along  the  cantilever  at  the  rate  cf 
about  10  ft.  per  minute  by  two  of  the  51  h.p.  derrick  motors 
acting  in  concert  through  the   medium  of  a  pair  of  triple 

•  The  nniih  anchor  H\tM\  is  now  comploto.  and  work  ha*  commcnfvd 
on  the  north  rantilovrr  arm  and  the  !«outh  anchor  span.  Wc  regret  that 
there  ha^  been  some  delay  in  the  publication  of  this  a-ticle. — Eds. 


Fig.  4. — Frost  Elkvation  of  the  Erection  Travkli  kr. 
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blocks.  Six  falls  of  1|  in.  Manilla  rope  are  used  for  the  hauling 
lines  on  each  side,  and  the  pulls  in  the  two  sets  of  tackle  are 
balanced  by  means  of  compensating  sheaves.  The  two 
travelling  ropes  are  of  steel  and  1|-  in.  in  diameter.  Each  rope 
passes  round  one  or  other  of  a  pair  of  sheaves  at  the  base  of  tlu' 
tower,  depending  on  whether  the  traveller  is  being  moved 
forwards  or  backwards  on  the  bridge.  A  15  h.p.  motor  running 
at  575  revs,  per  min.,  and  geared  to  give  a  full-load  lifting  speed 
of  75  ft.  per  minute,  is  used  for  driving  the  elevator.  The  car 
is  supported  by  two  falls  of  §  in.  steel  wire,  winding  one  part 
on  a  14  in.  drum,  and  the  whole  of  the  machinery  is  locate<l  at 
the  bottom  of  the  shaft  on  the  third  floor. 

{To  he  concluded.) 


ST.  MARYLEBONE  ELECTRICITY  SUPPLY,  1914-15. 


The  St.  Marylebone  undertaking  is  one  of  those  which  is  feeling 
the  adverse  effect  of  the  war,  being  concerned  mainly  with  a  resi- 
dential and  street-lighting  load.  The  accounts  for  the  year  ending 
March  31,  1915,  show  that  22,547,171  units  were  generated  alto- 
gether, of  which  a  total  of  15,926,167  were  sold  (14,881,950  to  private 
consumers,  and  1,044,217  for  public  lamps).  The  previous  year 
there  Avere  17,038,516  units  sold,  so  that  there  is  a  decrease  of  6-53 
per  cent.  This,  however,  is  the  first  decrease  that  has  occurred  and 
is,  of  course,  due  to  the  war,  the  greatest  factor  being  the  lighting 
restrictions  imposed  by  the  authorities.  That  this  is  so  is  well  shoAvn 
by  separating  the  years  into  two  periods  of  six  months  before  and 
after  September  30th.  For  the  iirst  half  of  the  year  there  was  an 
increase  of  4  per  cent,  on  the  corresponding  half  of  the  previous  year 
in  the  total  miits  sold,  and  an  increase  of  £910  (or  1-6  per  cent.)  in  the 
revenue  from  consumers  ;  but  for  the  last  half  the  units  sold  de- 
creased by  12-2  per  cent,  and  the  revenue  from  consumers  by  £11,773 
(or  9-6  per  cent.). 

The  war  has  also  been  the  cause  of  an  increase  in  practically  every 
item  of  cost,  the  greatest  rise,  however,  being  that  of  the  fuel.  The 
special  expenses  include  war  service  allowances  of  £1,217  and 
expenses  of  guarding  the  works  amoimting  to  £1,083.  Taking  the 
net  loss  of  income  due  to  the  war  as  £9,900  (allowing  for  generation 
expenses  avoided )  and  adding  £400  as  shrinkage  of  profit  to  the  sales 
department  the  loss  of  income  comes  to  £10,300.  Adding  to  this 
£4,200  extra  expenses  the  total  loss  to  the  undertaking  from  this 
cause  has  been  £14,500. 

The  adjusted  balance  in  hand  at  March,  1914,  was  £29,540,  two 
minor  credits  bringing  this  up' to  £29,667.  The  first  charge  on  this 
is  the  debit  balance  of  £7,057  on  the  past  year's  working,  reducing 
the  amount  to  £22,609.  This  has  been  charged  with  improvements 
and  special  works  to  the  extent  of  £3,873.  Two  years  ago  the  Council 
adopted  the  policy  of  meeting  the  cost  of  meters^  &c.,  for  new  con- 
sumers out  of  revenue  instead  of  raising  loans,  and  this  course  has 
had  the  effect  of  reducing  the  loan  service  charges  for  the  past  year 
by  £755  (net).  The  cost  of  meters  so  acquired  durmg  the  year  and 
of  new  mains  (in  excess  of  £42,500  loan)  was  £2,328.  The  advance 
in  prices  charged  since  March,  1915,  however  is  expected  to 
make  up  for  these  depletions  of  the  balance.  The  accompanying 
Table  gives  some  of  the  most  important  statistics  for  the  last  three 
years : — 


Year  ended  March  31. 

1915. 

1914. 

1913. 

Units  sold  : — ■ 

Private  consumers  

14,881,950 

1,044,217 

15,926,167 

22,547,171 

3,780,893 

6,620,004 
29-4 
8,514 
21-4 
10,175 
2-59d. 

15,206,254 

1,832,262 

17,038,516 

22,701,042 

5,662,526 
24-9 
10,497 
18-6 
9,755 
2-58d. 

13,313,757 

1,694,5.30 

15  008,287 

Public  lighting   

TOTAL  OUTPUT 

Total  units  generated    

19,695,853 

Units  lost  in  transmission  and  dis- 
tribution     

Units  used  in  works,  batteries  and 
distribution     

4,687,566 

Percentage  to  units  generated  

Maximum  load  

23-8 
9,680 

Load  factor     

17-7 

NUMBER  OF  CONSUMERS    

9,234 

Average  price  {ex.  meter  rents) 

2-81d. 

It  will  be  noticed  that  the  percentage  of  units  costs  in  distribution, 
&c.,  has  risen  each  year,  but  that  there  is  also  a  steady  rise  in  the 
load  factor. 

We  give  below  a  complete  analysis  of  the  year's  accounts  with  the 


amount  per  unit  .sold  of  each  item  for  the  previou-s  year  as  well  a.^  for 

that  under  review  : — 

«  4.         „,    .  Per  unit  hoW 

Generatmg  Costs.  19141.5.   1914-15    1913-14 

^""^  £21,0.50  ...  0-32d.  ...  0-3.5l' 

Oil,  waste,  water,  &c .%f;  ...  oOld          0-Old 

Salaries  and  wages g,:j83  ...  OIW.  ...  o-08d'. 

Repairs  and  maintenance   3,432  ...  O-OVl          006d 

.Miscellaneous  '171  .'.'ofxjl'  .'.'.'  Q-QOd! 

Total  Generating  Costs £31. .542         ()AH>\.         0-.5<^Ki. 

Distribution  Costs.  "~~~'         "^^^ 

Wage.  £1,30.3  ...  o-02d.  ...  0-02d. 

Repairs  to  mam.s 2,708  ...  OWd.  ...  O-O.'Jd. 

Repairs  to  meters,  &c 1,247  ...  002d.  ...  0-02d! 

Repairs  at  sub-stations   1.425  ...  002d.         0-02d! 

Salaries  and  establishment  charges l.i^OO  ...  003d.  ...  0-03*1. 

Total  Distribution  Costs £8,.583         013d.         012d. 

Management  Costs,  &c. 

Salaries  £4,915  ...  007d.  ...  0-07d. 

Meter  reading   1,088  ...  002d.   ...  002d. 

Stationery  and  printing  637  ...  OOld.  ...  OOld. 

General  establishment  charges  1,198  ...  002d.  ...  0-02d. 

Central  establishment  charges    3.50  ...  0-OOd.   ...  0-OOd. 

Law  and  Parliamentary  charges  288  ...  0-OOd.  ...  O-OOd. 

Insurances 518  ...  OOld.  ...  OOld. 

Special  expenses 2,586  ...  004d.  ...  OOOd. 

Total  Management  Costs,  &c £11, .580        OlTd.        013d. 

Rents,  rates  and  taxes  £15,554  ...  0-24d.  ...  0-21d. 

Public  lighting  maintenance  3,5.53  ...  0-05d.  ...  0-06d. 

Sales,  publicity,  &c.  (£17,400  less  £15,061 

revenue)   2,339  ...  004d.  ...  0O4d. 

TOIAL  COSTS  [ex.  Capital  Charges) £73,151  I'lld.        106d- 

Capital  Charges. 

Interest £71,752   ...  108d.  ...  lOld. 

Sinkingfund    47,377   ...  0-71d.  ...  0-62d. 

To  al  Capital  Charges £119,129  ...   l-79d.  ...  l-63d. 

TOTAL  COSTS  {inc.  Capital  Charges) £192,280         2'90J.         2-69d. 

Revenue. 

Sales  of  current  £161,285  ...  2-43d.  ...  2-43d. 

Publiclighting 14,225  ...  0-22d.   ...  0-20d. 

Meter  rents    7,569  ...  0-lld.   ...  OlOtl. 

Rent  of  property  (?es5  repairs) 1.103  ...  0-02d.  ...  O-Old. 

Bank  interest 313  ...  OOOd.  ...  OOOd. 

Miscellaneous  728  ...  OOld.  ...  OOld. 

TOTAL  REVENUE   £185,223       2.79d.       275d. 

Balance  (deficit)    £7,057   ...  011d.(Cr.)006d. 

The  capital  expenditure  for  the  year  was  £11,922,  bringing  the 
total  capital  expenditure  at  March  31,  1915,  to  £2,136,622,  made  up 
as  follows  : — 

Purchase  of  undertaking  £1,398,106 

Land     41,010 

Buildings    72.563 

Machinery    225,597 

Accumulators    19,808 

Mains    165,364 

Meters  and  indicators 28,488 

Electrical  instruments -tl" 

Change  of  pressure  and  system    150,610 

Tools  2,873 

FurrJture  W^ 

Consulting  engineer's  commission    23.975 

Cost  of  Order  and  Acts    ^'^i^ 

Miscellaneous  (in  extending  plant) 1  •''^^ 

Total £2,136,622 


Long-Distance  Telephones  in  Nevada.— According  to  the 
"  Electrical  Review  and  Western  Electrician,"  it  is  planned  to 
run  a  double-copper  telephone  wire  from  Salt  Lake  City  to  Ely, 
and  thence  to  Reno.  Cut-in  stations  will  be  established  1  nule 
apart  along  the  way,  and  by  means  of  these  stations  no  traveller 
could  ever  become"  stranded  at  a  greater  distance  than  half  a 
mile  from  a  telephone  station  from  which  he  could  call  for  relief. 
An  instrument  may  be  procured  at  either  end  of  this  route  by 
paying  a  small  deposit  on  it,  jnst  sufficient  to  ensure  its  return 
in  proper  condition. 
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The  Localisation  of  Faults  in  Electric  Light  Mains.  By  F.  C.  Raphael  New 
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These  important  Tables  and  Data  relating  to  Electricity  Supply  in  the 
United  Kingdom  in  1915  which  have  been  published  annually  since  1837; 
are  now  obtainable,  price  2s.  6d.  net.,  post  free  2s.  9d. 

The  Tables  of  Colonial  and  certain  Foreign  i  Electricity  Supply,  Power 
and  Traction  Stations  are  also  obtainable,  price  2s.  6d.  net.,  post  free  2s.  9d. 

T.he  two  sets  of  Tables  are  supplied,  price  4$.  6d.  net.,  post  free  4s.  lOd. 

Vol.  LXXV.  of  "  The  Electkician."  Bound  in  Publisher's  covers. 
Price  17s.  Gd.     Postage  U.K.  Is.  extra,  abroad  2s.  6d. 

Cases  for  binding  Vol.  LXXV.,  price  2s.  ;  post  free,  2s.  4d. 


"  ELECTRICIAN  "  VOLUMES  AND  BACK  NUMBERS. 

A  ver\-  limited  number  of  Back  Volumes  and  Back  Numbers  of  The 
Electriciax  are  available.  The  difficulty  of  making  up  complete  sets 
of  Electrician  Volumes  is  increasingly  great ;  it  is  advisable,  therefore, 
that  early  appUcation  should  be  made  for  these  volumes  and  numbers. 
Particulars  on  appUcation. 

A  set  of  Electrici.ax  Volumes  (First  Series)  for  the  period  November 
9,  1861,  to  Ma}- 28,  1864,  can  also  be  supplied.     These  Vols,  are  scarce. 


SPECIAI^JIOTIGE. 

Ir  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,  but  not  later  than  WEDNES- 
DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  Official  Announcements,  Auctions  and  "  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


HIGH-PRESSURE  TESTING. 

A  good  deal  of  high-pressure  testing  is  done  nowadays — 
that  i.s,  at  pres.sures  much  above  what  would  have  been 
regarded  as  high  pressure  10  or  20  years  ago.  Especially  is 
this  the  case  with  insulators  to  be  used  on  transmission 
lines.  A  great  deal  of  experience  has  been  accumulated 
with  regard  to  mysterious  breakages  on  such  insulators  : 
very  slight,  almost  invisible,  cracks  are  liable  to  be  found 
on  the  surface,  and  there  are  other  defects  that  can  almost 
certainly  be  detected  at  the  testing  stage  if  proper  care  and 
proper  tests  are  used.  One  insulator  may  appear  to  the 
naked  eye  to  be  just  as  good  as  any  other  in  a  batch  ;  yet 
the  searching  nature  of  a  high-pressure  test  is  quite  suffi- 
cient to  distinguish  it  easily  from  its  fellows.  It  is  found  on 
transiui.ssion  lines  that  if  such  tests  are  properly  carried 
out  for  a  sulHcient  length  of  time  at  pressures  sufficiently 
high,  the  liability  of  the  line  to  breakdown  can  be  enor- 
mously decreased.  It  is,  therefore,  well  that  the  natur<' 
and  cliaracter  of  such  t<^sts  should  be  properly  understood, 
and  that  there  should  be  some  sort  of  standardisation  in  the 
matter. 

But  this  is,  perhaps,  not  so  easy  as  it  might  appear  at 
fir.'^t  siglit.  .Mniost  all  such  tests  are  carried  out  with 
alternating  currents,  and  all  methods  of  estimating  such 
voltages  depend  ultimately  on  the  determination  of  the 
mean  efTective  pre.s.sure  of  the  transformer.  This  accom 
plished,  it  would  appear  that  all  ambiguity  is  at  an  end. 
I>ut  this  is  not  so.  Suppose  a  specification  calls  for  a  test 
at  200,(K>t)  volts.  This  nutans  that  the  mean  effective  pres- 
sure is  to  be  2(>(I,(MK>  volts,  and  the  ma.ximum  electric  stres.s 
will  then  be  that  due  to  the  peak  of  the  wave.  If  the  wave 
is  8ine-sha]>ed,  this  maximum  pre.ssure  would  be  2S2.0W 
volts,  and  if  the  in.sulator  or  insulating  material  under  test 
could  withstand  this  pre.-vsure  without  anv  sign  of  breaking 
down  we  should  have  this  certain  definite  fact  to  go  upon. 
Hut  suppose  the  wave  is  not  sine-shaped,  or  suppose  from 
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some  cause  that  the  wave  is  distorted  in  some  way  due  to 
harmonics  of  various  orders  ;  then  the  amplitude  factor 
may  not  be  1-414,  but  something  very  seriously  differing 
from  it.  Dr.  Benischke  in  a  Paper  which  we  reproduce 
in  this  issue,  deals  with  this  point,  and  his  oscillographic 
records  arc  instructive  He  bases  his  investigations  on  a 
certain  testing  alternator,  which  was  specially  ordered  from 
a  good  firm,  definite  instructions  being  given  with  the  order 
that  the  wave-form  of  the  machine  was  to  be  as  nearly 
sine-shaped  as  possible.  But  investigation  showed  that 
there  was  only  partial  compliance  with  these  instructions. 
The  wave  varied  according  to  the  character  of  the  load  on 
the  transformer,  and  according  to  the  pressure  which  the 
transformer  was  made  to  give.  No  doubt  Dr.  Benischke's 
transformer,  when  coupled  to  his  specially  constructed 
alternator,  gave  an  approximate  sine  wave  on  no-load  ; 
but  the  oscillograph  records  show  waves  of  a  very  different 
description  under  other  conditions,  largely  affected  by  the 
excitation  and  load  on  the  transformer,  and  partly  due  to  the 
capacity  of  the  transformer  itself,  and  the  capacity  of  the 
load,  which  would  probably  be  the  insulators  under  test. 
The  effects  of  the  various  harmonics  are  also  very  marked. 
It  is  not  always  the  same  harmonic  which  makes  itself  felt; 
sometimes  it  is  the  7th,  sometimes  the  J  3th,  sometimes  the 
5th,  and  with  altered  conditions  it  might  quite  possibly 
be  one  of  the  others.  All  these  things  tend  to  alter  the 
amplitude-factor,  and  thus  the  stress  on  the  insulating 
material  under  test.  The  only  way  to  correct  or  allow  for 
this  is  to  map  out  the  wave-shape,  and  then  to  correct  by  a 
certain  factor.  But  specifications  do  not  generally  allow 
for  this,  and  probably  most  consumers  are  entirely  ignorant 
of  the  fact  that  there  is  a  possibility,  with  a  test  at  a  given 
effective  pressure,  of  a  variation  in  the  electric  stresses  of 
as  much  as  20  per  cent.  It  is  well  that  these  matters  should 
be  understood,  for  such  testmg  is  on  the  increase.  For 
example,  in  Japan  a  pressure  of  1,000,000  volts  is  bemg 
used  commercially  for  Kne  testing. 

The  simplest  way  of  getting  over  this  difficulty  is  to  use 
what  may  be  termed  a  crest  voltage  indicator.  If  an  oscillo- 
graph be  used  as  a  voltmeter  with  the  time  movement  out 
of  action,  the  deflection  is  a  measure  of  the  amplitude  of  the 
voltage  wave.  Special  instruments  have  been  made  on  this 
principle,  and  are  being  used  by  Messrs.  Laws,  Middleton 
and  Dawes  for  testing  in  the  United  States.  A  similar  method 
is  to  use  a  cathode- ray  tube.  This  is  particidarly  suitable 
for  very  high  pressures  and  has  the  merit  of  simplicity. 

It  may  be  doubted,  however,  whether  alternating  current 
of  low  frequency  is  suitable  for  the  testing  of  insulators, 
seeing  that  in  everyday  use  they  are  subjected  either  to 
surges  on  the  transmission  lines  which  they  support  or  to 
lightning  discharges,  the  disturbances  in  either  case  being 
usually  of  very  high  frequency.  Consequentlv,  high- 
frequency  methods  have  recently  been  developed.  Here, 
again,  however,  there  may  be  uncertainty  as  to  the  condi- 
tions, and  so  Messrs.  A.  Chernyshoff  and  C.  A.  Butman 
have  used  a  method  in  which  the  pressure  is  obtained  from 
continuous  current  on  making  the  primary  circuit  of  the 
transformer,  a  high  pressure  being  avoided  on  breaking. 
Thus,  at  each  make  there  is  a  single  electrical  impact,  and 

ti  the  number  of  impacts  is  easily  controlled.  The  method 
I  was  described  in  The  Electrician  of  July  16th.  Whether 
*  the  conditions  are  easily  reproduced,  so  as  to  ensure  that 
insulators  are  always  subjected  to  the  same  electrical 
stresses  may,  perhaps,  be  doubted,  and  in  any  case  such 
methods  are  not  suitable  for  the  testing  of  high- voltage 
cables,  in  which  tests  the  uncertainties  above  described  still 
remain. 


REVIEWS. 

[Copies  of  the  undermentioned  works  can  be  had  from  The  ELEcratciAK  OflSoM.  post 
free,  on  receipt  of  published  price,  adding  3d,  for  book5  published  under  2s  Add 
10  per  cent  for  abroad  or  for  foreign  books.] 


An  Introduction  to  Applied  Mechanics.     By  E.  S.   A.vdekws, 
Tp.  ix.  +  31C.     (Cambridgo  :    Universit\- Press.)     48.6d.net. 

The  aim  of  this  book  is  to  present  the  elementary  principles 
of  mechanics  in  accurate  though  clear  terms,  and  to  show  the 
applicacion  of  these  principles  to  the  simpler  problems  arising 
in  engineering  work.  The  general  treatment  i.s  based  more 
upon  graphical  conceptions  than  upon  purely"  mathematical 
analysis,  because  the  author's  experience  leads  him  to  b^^lieve 
that  the  mind  of  the- engineering  student  reasons  more  dearlv 
from  diagrams  than  from  symbols.  In  our  opinion,  incal- 
culable harm  is  done  by  reasoning  from  symbols.  The  natural 
mode  of  expressing  a  thought  is  by  means  of  a  diagram.  Of 
all  the  trades  and  professions,  engineering  comes  first  as  regards 
the  number  of  diagrams  and  drawings  required  for  its  suc- 
cessful pursuit.  For  this  reason  the  works  of  the  engineer 
have  altered  the  surface  of  the  earth,  and  virile  men  are 
engaged  in  the  execution  of  such  works. 

There  is  only  one  section  of  the  book  with  which  we  do  not 
entirely  agree.  This  is  the  chapter  on  the  forces  in  framed 
structures.  The  graphical  method  of  determining  the  forces 
in  framed  structures  was  devised  by  a  genius,  and  is  now  used 
by  engineering  students  on  problems  more  readily  and  more 
accurately  solved  by  other  methods.  By  all  means  let  the 
elementary  student  make  freehand  sketches  of  the  force 
polygons  for  the  several  joints,  but  from  these  diagrams  he 
should  be  encouraged  to  calculate  the  forces.  In  this  way  he 
sees  what  it  is  that  makes  up  the  load  in  the  diagonals,  chords 
and  verticals  of  a  truss.  We  should  like  every  electrical 
engineering  student  in  the  country  to  read  the  author's  notes 
on  work,  power,  energy,  velocity,  acceleration,  relative  velocity, 
kinetic  energy  and  momentum.  His  account  of  Newton's 
laws  of  motion  makes  the  laws  as  real  in  mechanical  work 
as  Ohm's  law  is  in  electrical  work,  and  the  matter  is  equally 
convincing  in  the  chapters  devoted  to  beams  and  girders, 
centre  of  gravity  and  centroid,  friction  and  lubrication,  and 
motion  in  a  curved  path.  The  author  is  to  be  congratulated 
in  producing  a  really  serviceable  book  on  a  well-worn  topic, 
and  the  Cambridge  Press  in  publishing  at  a  price  commen 
surate  with  the  means  of  many  students  a  book  of  "  Cambridge 
Press  "  standard. 

Handbook  of  Patent  Law.    By  W.  P.  Thompson,  F.C.S.,  M.I.  Mech.E. 

16tli  edition.     (London  :   Stevens  &  Sons.)     2s.  6d.  net. 

This  little  book  gives  a  fairly  good  digest  of  the  law  and 
practice  relating  to  British  patents,  designs  and  trade  marks. 
together  with  a  useful  summary  of  foreign  patent  laws,  and  it 
will  prove  useful  to  patentees,  manufactmvrs  and  others  who 
are  interested  in  inventions  and  their  exploitation,  but  who 
have  no  legal  training.  It  will  enable  them  to  steer  clear  of 
many  pitfalls,  as  it  contains  sound  ad\-ice  on  the  steps  necessary 
for  protecting  inventions  and  for  the  commercial  development 
of  patents.  The  author  may  be  right  in  omittmg  figures  as  to 
the  probable  expense  of  obtaining  a  patent,  as  this  must  vary 
with  the  circumstances  and  the  kind  of  patent,  but  we  know 
that  inventors  like  to  have  the  cost  of  obtammg  patent  pro- 
tection in  the  leading  commercial  and  industrial  countries.  On 
more  than  one  occasion  we  have  called  attention  to  the  incom- 
plete character  of  tLe  British  exammation  for  novelty,  and  we 
are  not,  therefore,  surprised  to  learn  that  patentees  sometuues 
file  a  provisional  specification  here  and  then  apply  for  a  patent 
in  Germany  in  order  to  have  the  opmion  of  the  German  patent 
office,  because  manv  inventions  which  would  pass  the^  I  nited 
States  or  a  British  Court  of  law  as  novel  are  refused  m  Germany 
on  account  of  the  principle  of  the  mvention  bemg  old.  After 
the  war  there  will  have  to  be  an  amendment  of  oiu:  patent  law, 
and  among  other  changes  there  must  be  an  extension  of  the 
method  of  examination,  a  strengthening  of  the  law  as  to  holding 
up  patents  and  compulsory  workmg.  a  leduction  of  taxes, 
and,  generally  speaking,  move  encom-agement  must  be  given 
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to   patentees.      In  the  meantime  Mr.  Thompson's  handbook 
•will  prove  a  reliable  guide  to  the  existing  law  and  practice. 

Alignment  Charts.     Bv  E.  S.  Andrews,  B.Sc.     (London  :  Chapman 
and  Hj'II.)     Pp.  32.    'is.  .3d.  net. 

The  method  of  graphical  representation  of  formulae  set  out 
in  this  little  book  is  one  which  is  particularly  applicable  to  the 
formuho  which  arise  in  engineering  practice.  A  clear  explana- 
tion is  given  of  the  principles  underlying  the  construction  of 
alignment  charts,  and  the  reader  should  have  little  difficulty 
in  making  charts  for  the  particular  formula;  which  he  uses  in 
his  work.  In  future  editions  we  should  like  to  see  more 
examples,  as  well  as  charts  for  a  number  of  electrical  engineer- 
ing formulae.  As  it  stands,  however,  the  book  will  be  found 
helpful  to  those  interested  in  the  practical  application  of  a  neat 
geometrical  principle. 


AN  ABAC   FOR  THE    CALCULATION  OF  WAVE- 
LENGTHS.* 

UY  W.  ECCLES. 

In  the  calculation  of  the  wave-length,  /.,  of  an  oscillatory 
circuit  from  given  values  of  the  inductance  L  and  capacitance 
C,  in  the  circuit,  the  formula;  commonly  used  are 

).  in  cm.=27r-v/  l(L  in  cm.)  (C  in  cm.)} , 
and  ;.  in  metres =1, 885 v^  l(L  in  /iH)(C  in  jnY)) . 

Where  '"  L  in  cm."  raeaiis  that  the  inductance  is  expressed  ii) 
electromagnetic  units,  "  C  in  cm."  means  that  the  capacitance 
is  expressed  in  electrostatic  units,  //H  means  microhenry  and 
fiY  microfarad.  Thus,  any  grapliical  method  of  multiplying 
two  given  quantities  together  can  be  applied  to  the  evaluation 
of  the  above  formula;  if  the  scale  on  which  th^  products  ar. 
ordinarily  read  be  graduat^-d  so  as  to  read  square  roots  multi- 
plied by  2rr.  Home  half-dozen  distinct  graphical  methods  of 
multiplying  are  well-known,  and  have  been  applied  to  a  largs 
variety  of  formul.-e  during  the  ])ast  century  (or  long.-r)  ;  they 
have  all  been  applied,  oi;  occasion,  to  the  above  formula?, 
doubtless  by  many  persons  independently  ;  but,,  so  far  as  th(i 
writer  knows,  the  particular  alignment  abac  described  btlow 
has  not  btcn  previously  d<  v.'lojM-d,  though  it  possesses  some 
practical  advantages  ovt  th  •  known  types. 

Of  tlu!  older  abacs  it  is  sufficient  to  mention  a  few  types. 
Two  well-known  forms  are  s(|uar(d-paper  diagrams  with  values 
of  L  along  one  axis  and  vahies  of  ('  al<mg  tlu'  other.  If  these  L 
and  C  scales  are  uniformly  graduated,  the  lines  of  constant 
product  are  hyperbolic,  and  each  hyperbola  should  be  drawn 
U)  corn'sjxtnd  to  a  round  nuTiibcr  of  mftrcs  in  wave-lcntrth.  and 
marked  with  that  number,  iiut.  t lu'  hyjuMbohe  can  bo  n']>laced 
by  straight  lines  if  the  axes  are  graduated  n<m-unifi»rmly  in  the 
a])proi)riat<'  manner,  and  ajiotlnT  type  of  abac  is  thus  obtained. 
There  are  s<'V('ral  distinct,  derived  forms  <»f  the  above  which 
luive  lj<'en  much  used.  Logarithmically  ru'ed  scpuired-jiaper 
suggests,  besides,  obvious  types  of  abac. 

The  alignment  abacs  are  (piite  different  from  the  above.  In 
these  there  are  three  scales  one  each  for  L.  ('and/  which  are 
8<)])laced  ajid  graduated  that  poijits  satisfying  the  wave-length 
equation  lie  on  a  straight  line.  The  most  obvious  and  the 
oldest  forju  of  this  mode  of  multiplying  consists  of  thn-e 
straight  ])arall'l  logarithmic  scales  similar  to  slide  rule  .s«'ales. 
The  ()Ut<r  scales  are  graduated  in  values  of  L  and  (',  the  inner 
is  the  wave-length  scale  and  is  gradiated  twice  as  clo8<dy  as  the 
others,  so  as  to  extract  s(|uare  roots.  For  given  values  of  two 
of  the  quant.ities  the  third  is  olitained  by  netting  the  intt-r- 
section  nuide  on  its  scale  by  a  line  joining  the  two  given  values 
each  read  on  its  own  scale.  The  easiest  way  of  making  the 
straight  lijie  is  t^)  stretch  a  fiiu'  t  bread  across  the  seales.  or  to 
place  over  the  scales  a  sheet  of  transpan-nt  celluloid  with  a 
straight  line  cut  on  it.  Another  form  of  logarithmic  align- 
ment abac  consists  of  three  straight  lines  radiating  from  a 
point. 
A  disadvantage  of  all  these  abacs  wIk-u  applied  U^  the  prob- 

♦  Copyright.     AU  righta  reflerved. 


lem  in  hand  is  that,  though  they  serve  well  enough  for  values  of 
L,  C  and  /.  \ymg  within  the  range  for  which  they  are  graduated , 
vet  when  relatively  large  or  small  values  have  to  be  dealt  with 
thev  involve  a  certain  amount  of  mental  arithmetic  with 
positive  or  negative  powers  of  10.  It  is  not  possible  to  arrange 
a  plain  logarithmic  scale  so  as  to  comprise  the  whole  gamut  of 
L  and  C  used  in  wireles.s  telegraphy,  and  at  the  same  time  keep 
a  practical  order  of  accuracy,  and  it  is  very  easy  to  make  serious 
slips  in  the  square  roots  of  the  powers  of  10. 

In  the  oval  abac  shown  in  the  figure  this  difficulty  and  danger 
has  been  circumvented.  The  whole  range  of  values  of  L,  C  and 
/,  Likelv  to  be  used  in  radiotelegraphy  or  in  laboratory  work,  is 
covered.  The  range  of  inductance  is  from  10^  to  10^  electro- 
magnetic units,  that  is,  from  a  microhenry  to  a  henry ;  the 
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Wave-lknoth  Abac  on  Reduced  Scale. 
Actual  size  of  ahovo,  a,s  pviblished,  is  14  in.*?,  x  6  ins. 

range  of  capacitance  is  from  10  to  10"  electrostatic  units,  that 
is,  fronxalntut  ,  noV^jv  mfd.  to  10  mfd.;  and  the  range  of  wave- 
length is  from  10  metres  to  \00  km.  Of  course,  there  i^  not 
equal  accuracy  in  th?  significant  figures  throughout  these 
ranges  ;  that  would  be  impossible.  The  middle  portions  only 
of  the  scales  are  made  very  open,  and  these  are  devoted  to  the 
commonlv-oeeurring  sizes  of  L,  C  and  /.  and  are  capable  of 
giving  the  significant  figua-s  with  about  the  accuracy  acquired 
m  practice.  The  extreme  portions  of  the  scales  are  occupied 
by  the  cxtn>mely  large  or  small  values  of  L,  C  and  /.,  and  the 
scales  Wcome  more  and  more  compres.'^ed  as  the  commonly 
occurring  values  are  departed  from.     It  is  ijit-euded  that  these 
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extreme  portions  of  the  abac  sliould  be  used  mainly  for  remov- 
ing the  opportunities  for  mistakes  given  by  the  powers  of  10, 
as  described  above.  Suppose  that  a  pair  of  extreme  values  of 
L  and  C  are  given  and  that  X  is  required.  One  places  the  thread 
in  position  as  correctly  as  may  be  in  view  of  the  lack  of  gradua- 
tions near  the  ends  of  the  scales,  and  one  reads  the  approxi- 
mate value  of  A.  Knowing  now  the  answer  approximately 
one  drops  all  consideration  of  the  powers  of  10  concerned  in  the 
problem,  and  transfers  the  thread  to  the  middle  open  parts  of 
the'  scales  to  get  the  significant  figures  of  the  answer  more 
accurately.  The  thread  has  to  be  placed  so  that  the  known 
values  of  L,  C  and  X  — ignoring  the  powers  of  10 — again  lie  upon 
it.'^  This  will  be  made  clear  by  the  following  examples  : — • 

Example  /.—Find  1,  given  L=370/(H,  C=l,650  pF.  On  the 
right-hand  scale  of  the  oval  take  the  reading  3-7  X 10^  (near  the 
letter  i  in  the  word  units),  and  on  the  left-hand  inner  scale  take 
the  reading  1-65  X 10^  (near  the  initial  C  of  the  word  Capacity)  ; 
stretch  a  thread  from  one  reading  to  the  other  and  read  its 
crossing  on  the  central  scale.     It  is  A=l,470  metres. 

Example  //.—Find  A,  given  L=3,700  //H,  C=16,500  pF. 
The  thread  now  passes  across  the  top  end  of  the  oval,  and  gives 
a  result  between  14,500  and  15,000  metres.  As  the  scales  are 
most  open  about  their  middle  portions,  and  better  accuracy  is 
given  there,  move  the  thread  to  about  1-5  near  the  letter  g  in 
the  word  length,  set  one  end  accurately  at  3-7  on  the  right-hand 
scale  (near  r  in  units),  set  the  other  at  1-65  on  the  left-hand  inner 
scale  (near  C  in  Capacity),  and  read  the  central  scale  as  147. 
Therefore  A=14,700  metres. 

Example  III. — Find  the  inductance  needed  with  a  capacity 
of  95  cm.  to  give  a  wave-length  of  2,300  metres.  Taking  the 
reading  95  on  the  outer  left-hand  scale  near  the  bottom  of  the 
oval  and  the  reading  2-3  x  10^  about  the  middle  of  the  central 
scale,  a  stretched  thread  shows  L  as  somewhat  greater  than 
rOxlO'  e.m.  units.  Rotate  the  thread  round  the  reading  2-3 
as  a  pivot  till  it  passes  through  reading  9-5  on  the  outer  left- 
hand  scale,  above  the  middle  of  the  oval,  say.  Then  the  sig- 
nificant figure  is  read  accurately  on  the  right-hand  scale  as 
1-41  ;   and  therefore  L=1'41  x  10'  e.m.  units. 


VARIATIONS  IN  THE  WAVE-SHAPE  IN  HIGH-TENSION 
TESTING  INSTALLATIONS.* 

BY   DR.    GUSTAV   BENISCHKE. 

The  idea  of  the  mean  effective  voltage  has  been  invented  so  as  to 
enable  us  to  use  the  same  mathematical  expressions  for  determining 
the  heating  effect  of  an  alternate  current  that  we  use  for  a  continuous 
current.  It  is  also  that  value  which  can  be  most  easily  ascertained, 
because  the  torque  of  dynamometric  instruments  is  proportional  to 
it.  So  long  as  the  working  pressures  of  electric  installations  was 
low,  and  questions  of  insulation  afforded  no  difficulty,  insulating 
tests  could  be  referred  to  the  mean  effective  voltage  as  a  kind  of 
standard,  though  the  actual  electric  stress  depended,  in  point  of  fact, 
on  the  peak  of  the  curve  of  the  voltage  wave,  which  was  reached 


Fig.  1. — Showing  Voltaoe-wave  on  No-load. 

periodically.  If  the  wave-fonn~was  always  the  same,  the  electric 
stress  might  always  be  supposed  to  be  proportional  to  the  mean 
effective  voltage  ;  but  experience  shows  that,  owing  to  differences 
in  construction  and  in  armature  reaction,  there  may  be  deviations 
amounting  to  as  much  as  15  per  cent,  from  the  true  sine- wave  above 
and  below  the  mean.  Therefore,  if  two  different  machines  are 
employed  for  high-pressure  tests,  there  may  be  differences  amoimting 

*  Abstract    of    an    article    in    the    "  Elektrotechnische    Zeitschrift," 
Vol.  XXXVI.,  p.  396,.1915. 


to  as  much  as  .30  per  cent,  in  the  electric  stresses.  For  instance,  if 
a  piece  of  high-tension  apparatus  is  to  be  tested  for  a  working  pres- 
.sure  of  100,000  volts,  the  test  pressure  would  be  2(jO,0O^j  volt»— i.e., 
if  the  wave  is  sine  .shapcid  it  must  withstand  a  maximum  pressure  of 
282,000  volts.  Suppose  now  that  it  Ls  tested  later  at  another  piaoe 
with  another  machine,  giving  a  more  pointed  wave  ^rith  an  amplitude 
factor  of  1-5.5  instead  of  1-41  ;  here,  at  a  testing  pres.sure  of  2fJ<J,fXX) 
volts,  it  would  have  to  with.stand  a  maximum  pressure  of  310,OCJO 
volts.  It  would  be  worse  if  at  the  maker's  works  the  volt  wave  had 
been  flatter — e.g.,  10  per  cent,  below  the  sine-wave  maximum,  with 
an  amplitude  factor  of  1-27.  Then,  at  a  test  pres.sure  of  2fX>,fXMJ 
volts,  the  maximum  voltage  at  the  peak  would  have  been  254,000 


Fig.  2. 


-Showing  Voltage-wave  with  Load  of  3  asiperes. 
Amplitude-factor,  lol. 


volts.  Therefore,  although  in  all  these  cases  the  test  pressure  has 
nominally  been  200,000  volts,  there  is  an  actual  difference  of  .56,000 
volts  in  the  maximum  pressure  to  which  the  insulation  is  subjected 
at  the  peak  of  the  wave. 

A  deviation  of  10  per  cent,  from  the  sine- wave  shape  is  by  no  means 
extraordinary.  It  may  even  happen  in  the  one  machine  in  conse- 
quence of  armature  reaction.  The  following  oscillograms  are  taken 
from  an  alternator  of  the  usual  kind  which  was  ordered  two  years 
ago  from  a  first-class  firm  for  a  high-pressure  testing  room,  and  in 
giving  the  order  it  was  expressly  stated  that  the  wave  was  to  be  as 
nearly  sine -shaped  as  possible.     Fig.  1  shows  the  voltage  curve  at  no 


Fig.  3. — Showing  Voltage-wave  ^^^TH  Load  of  39  amperes. 
Amplitude-factor,  1-57. 

load.  Fig.  2  shows  the  voltage  wave  at  half  the  normal  voltage,  the 
load  being  5  amperes,  a  testing  transformer  being  connected  to  it. 
The  amplitude  factor  is  now  1-51.  Fig.  3  shows  the  voltage  wave  at 
normal  voltage,  with  a  load  Oi  39  amperes,  the  testuig  transformer 
being  connected  at  fuU  pressure,  and  the  secondary  giving  150,000 
volts.  The  amplitude  factor  is  now  1-57.  The  wave,  however, 
becomes  still  more  pointed  when  a  number  of  insulators  are  joined 
up,  and  through  the  losses  due  to  discharges  there  is  an  increiise  in 
the  watt  component.     Fig.  4  shows  the  voltage  wave  if  20  insulators 


Yio.  4. — Showing  Voltage-wave  with  Load  of  19  amperes  : 
Secondary  Load  of  20  Insulators,  tested  at  100.000  volts. 
Amplitude-factor,  1-58. 

are  being  tested  at  100,000  volts  on  the  secondary  side,  the  load  on 
the  alternator  being  19  amperes.  In  spite  of  the  fact  that  con- 
siderably less  current  is  being  taken  from  the  machine,  the  tip  on  the 
wave  is  much  more  pointed  than  before,  because  the  watt  com- 
ponent is  greater  ;  it  is  this,  and  not  the  total  current,  which  causes 
the  unsymmetrical  nature  of  the  voltage  wave.  If  such  a  machine 
is  used,  it  is  plain  that  the  figures  sho^vn  on  a  voltmeter  are  no  real 
indication  of  the  electrical  stresses  to  which  the  substance  is  sub- 
mitted.    The  figures  ought  to  be  reduced  to  some  kind  of  ratio  to 
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the  sine  shape,  multiplying  by  a  factor,  which  represents  the  ratio  of 
the  amplitude  factor  to  1-414.  It  would  really  be  better  if  the  tests 
were  carried  out,  not  at  any  nominal  value  of  the  effective  voltage, 
but  at  some  actual  value  of  the  wave  at  the  peak  ;  this  would  give 
some  proper  idea  of  the  stresses  to  which  the  substances  were  sub- 
mitted. Unfortunately,  there  is  no  measuring  instrument  which 
gives  in  the  form  of  a  direct  reading  the  value  of  the  pressure  at 
the  peak  of  the  wave  ;  there  is,  therefore,  no  other  method  than  to 
determine  the  effective  voltage  with  a  voltmeter  and  to  ascertain 
the  shape  of  the  curve,  and  from  this  to  deduce  the  ratio  of  the 
amplitude  factor  to  1-41  and  to  express  one's  results  accordingly. 

It  would  be  possible  to  content  oneself  with  the  effective  pres- 
sure if  all  voltage  waves  were  sine  shaped  and  no  serious  deformations 
were  produced  by  the  reaction  of  the  current ;  but  the  above  is 
sufficient  to  show  that  we  are  far  removed  from  that  stage ;  yet  the 
production  of  a  sine  wave  is  not  so  very  difficult.  It  could  be  done 
by  a  proper  choice  of  the  breadth  of  the  pole  shoes  and  a  rounding 
off  of  the  edges.     This  result  could  easily  be  produced  if  the  air-gap 


Fig.  5. — Current-wave   of  1 50 ,000-volt  Transformer, 
corresponding  to  conditions  is  flo.  2. 


was  sufficiently  large  and  the  slots  narrow.  If  the  air-gap  is  small 
and  the  slots  are  wide,  then  slanting  pole  shoes  ought  to  be  employed, 
having  their  edges  not  parallel  to  the  axis.  The  deformation  pro- 
duced by  the  armature  reaction  can  be  much  reduced  by  having  a 
large  air-gap.  Therefore  a  better  result  is  produced  by  large  than 
by  small  machines.  If  this  is  not  sufficient,  devices  for  dampuig  the 
eddy  currents  must  be  used  ;  these  can  take  the  form  of  short- 
circuited  copper  rods,  which  have  the  effect  of  somewhat  correcting 
the  want  of  symmetry  in  the  distribution  of  the  magnetic  lines  of 
force,  due  to  armature  reaction.  The  Oerlikon  Company  has  found 
that  this  can  be  done,  as  shown  in  a  reproduction  of  an  oscillo- 
graphic record.  The  wave  in  this  case  was  one  of  great  regularity, 
the  polyi)hase  machine  from  which  it  wa,s  taken  having  one  of  its 
phases  disconnected  and  being  run,  therefore,  as  a  single-phiuse 
machine  ;  the  conditions  were  thus  very  unfavourable.  The  same 
machine  as  was  used  for  tlic  tests  shown  in  Figs.  1  to  4  was  then  fitted 
with  dampers  for  the  eddy  currents,  as  above  suggested,  and  a  new 
oscillogram  was  taken  under  the  same  conditions  as  previously  shown 
in  Fig.  ;J.  The  result  was  ii  jx'rfoctly  smooth  sine-shajK'd  wave.  The 
difference  can  be  judged  from  the  fact  that  l)oforo  the  damiKTs  \\crt> 


magnetised  in  the  same  way  as  the  preceding.  With  a  smaller 
winding  the  capacity  is  also  quite  small.  In  Fig.  5  a  harmonic  of 
the  13th  order  is  superimpo.sed  on  the  basic  form,  and  these  effects 
can  ea.sily  be  counted  on  the  number  of  ups  and  do\*Tis  on  the  curve. 
It  can  also  be  seen  in  the  number  of  indentations  in  Fig.  2  if  carefully 
examined.  As  is  well  known,  the  influence  of  capacity  is  very 
marked  on  the  current  wave.  Fig.  7  shows  the  current  wave  cor- 
responding to  the  pressure  wave  in  Fig.  3,  with  full  excitation  of  the 
transformer.  Another  curve  is  given  in  the  original  Paper  showing 
the  corresponding  wave  on  the  5,000-volt  transformer,  which  may 
be  taken  as  the  basic  form  ;  it  is  somewhat  similar  to  that  in  Fig.  7 — 
that  is,  it  is  un.sym metrical  to  the  same  degree — and  although  the 
indentations  do  not  entirely  disappear,  they  are  replaced  by  a  much 
more  gradual  curve  or  bend.  In  Fig.  7  the  effect  is  plainly  seen  of  a 
harmonic  of  the  seventh  order,  as  in  Fig.  3.  The  fact  that  in  the  one 
case  the  effect  is  due  to  the  seventh  harmonic  and  in  the  other  to  the 
13th  harmonic  is  due  to  the  method  of  winding  the  machine  ;  the 
pha.se  displacement  of  the  current  at  half  and  full  excitation  of  the 


FlO.   (). — ClRRKNT-WAN  E  OK   ').000-VOLT  TrANSKOKMEK,  rNDKU  TIIK. 

SAME  Conditions  as  in  Fig.  5. 


applied  the  flash-over  on  a  dry  insulator  took  i)laoe  at  flo.OOO  volt.i, 
whereas  afterwards  it  took  place  at  1(»8.(KM)  volts.  The  rddy- 
current  (lamj)er  is,  therefore,  not  only  an  effective  method  of  pir- 
venting  hunting  in  alternators  in  ])aral!el.  l)Ut  also  removes  the  jags 
from  the  voltage  wave. 

In  a  current  wave  the  hariuonus  of  higii  ortler  pixuluce  a  gn-ater 
effect  if  the  cajiacity  of  the  circuit  is  incn«Jise<l.  Now  a  transfonner 
ha,s  a  higher  capacity,  other  t  liiiigs  being  ecjiiai.  the  higher  its  voltage, 
because  the  number  of  turns  and  the  length  of  the  conductors  an> 
inereiv.sed.  It  was,  therefore,  to  be  exjxjcted  that  the  cajNUMty  of  u 
transformer  giving  a  pressure  of  ir»(>.(HH)  volts  would  have  a  notiro- 
able  effect  on  the  shajK;  of  the  wave  of  no-load  cunvnt.  Fig.  5 
shows  this  very  clearly,  and  gives  the  current  wave  corresponding  to 
Fig.  2'  i.e.,  the  no  load  eurnM\t  of  the  half-excittvl  transf<irnier. 
The  shajK^  of  this  wave  is  tlue  to  iK'culiaritie«  eawMnl  by  the  hy.steresis 
loop.  The  basic  shajw  is  to  be  seen  in  Fig.  6,  w  hich  is  taken  from  a 
similar  transformer  wound  for  a  pressure  of  only  5,000  volts,  and  is 


Fi(j.  7. — Current-wave  of  1.50,000  volt  Transformer, 

CORRESPONDING  TO  CONDITIONS  IN  FiG.  3. 


transformer  is  different.  Therefore  the  position  of  the  edges  of  the 
jK)le  shoes  with  respect  to  the  edges  of  the  teeth  at  the  moment  when 
the  maximum  voltage  is  induced  is  different  in  the  two  cases.  Another 
figure  (not  here  reproduced)  shows  the  current  wave  when  20  large 
insulators  are  bemg  tested.  This  curve  shows  plainly  the  effect  of  a 
harmonic  of  the  fifth  order,  which  can  also  be  recognised  in  the 
pressure  wave.  It  is  still  more  strongly  marked  than  the  effect  of 
the  13th  and  7th  harmonic  in  the  previous  cases,  because  the  effect 
due  to  the  capacity  of  the  insulators  is  added  to  that  of  the  trans- 
former. These  current  waves  show  that  the  capacity  of  the  high- 
tension  winding  of  the  150,000- volt  transformer  is  large,  in  spite  of 
the  fact  that  the  number  of  turns  is  not,  relatively  speaking,  great 
owing  to  the  large  section  of  the  core.  With  a  transformer  for 
300,0(.KJ  volts  the  capacity  would  be  four  times  as  great,  seeing  that 
it  increases,  roughly  speaking,  as  the  square  of  the  number  of  turns. 
It  would,  therefore,  be  better  not  to  use  one  transformer  for  a  pres- 
sure of  3(X>,tM_K)  volts,  but  to  use  two  in  series  ;  this  would  have  the 
effect  of  halving  the  total  capacity. 


A  NEW  HIGH  EFFICIENCY  INCANDESCENT  LAMP.* 

BY    E.    A.    GIMINGHAM   AND   S.    R.    MILLARD. 

SuMunary. — The  authors  descriljo  continuous  and  alternating-current 
lam])s  suitalde  for  projection,  kineinatograph,  searchlight  and  street- 
lighting  piirjM)Kes. 


Ill  lit  13.  ex|)eriments  were  started  in  the  lamp  research  laboratory 
of  the  Kdison  &  Swan  United  Electric  Light  Company  at  their 
Ponders  Knd  works. 

The  first  lainjxs  eonstruetod  wen*  made  with  the  electrodes  in 
contact,  one  of  the  electrodes  being  connected  to  an  exjwnsion  strip 
constructed  of  a  strip  of  niolylxlenum.  to  one  side  of  which  was 
welded  a  (hiu  strip  of  eoj)|K>r  or  other  suitable  material  having  alxiut 
the  sjunc  eoefticient  of  expansion.  A  spiral  filament  of  tungsten  or 
niolylMienuni  wa.s  mounted  close  to  the  strip  and  wired  in  series  with 
the  ar-  circuit.  To  j)revent  the  strip  moving  too  far  and  the  arc 
breaking,  n  thick  wire  was  sealed  into  the  glass  supjwrt  ;  this  wire 
acte<l  as  a  stop  and  niaintaine<l  the  correct  length  of  arc  gap. 

For  nitrniating-eurrent  lamps  the  electnxles  were  constructed  of 
fuse<l  ttmgsten  and  were  of  e<iual  size. 

For  us«>  with  continuous  current,  in  one  form  of  lamp  the  po.'iitivc 
elect nxle  wjw  const ructo<l  of  a  globule  of  fused  tungsten,  while  the 
negative  elect nxlc  consistotl  of  a  number  of  tungsten  wires  or  fila- 
ments mounteil  in  the  form  of  a  brush.  The  whole  of  the  |>arts  were 
assembled  as  shown  in  Fig.  1,  and  sealed  in  an  ordinary*  incandescent 


*  AlwtrAct  of  a  Paper  published  in  the 
of  Elect  ricnl  Engineers. 
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lamp  bulb,  which,  after  being  thoroughly  exhausted  of  air,  was 
filled  with  nitrogen  at  a  pressure  of  approximately  two-thirds  of  an 
atmosphere. 

When  connected  to  a  continuous-current  circuit  through  a  suitable 
resistance  the  current  passing  through  the  coil  A  produced  sufficient 
heat  to  cause  the  expansion  strip  B  to  warp,  thus  separating  the 
electrodes  E,  E,  and  striking  an  arc  between  them.  The  temperature 
of  the  heating  coil  then  dropped  to  a  very  dull-red  heat  due  to  the 
added  resistance  of  the  arc  itself.  The  heat  from  the  arc  was  more 
than  sufficient  to  keep  the  expansion  strip  hard  against  the  stop  F, 
and  thus  to  maintain  the  requisite  length  of  arc  gap. 

The  arc  burned  steadily  and  the  electrodes  emitted  an  intense 
white  light.  The  lamp  had,  however,  many  disadvantages,  the  most 
important  being  the  tendency  of  the  electrodes  to  stick  together,  with 
the  result  that  the  expansion  strip  failed  to  separate  them  slowly. 
Again,  a  considerable  amount  of  sputtering  took  place  when  the 
electrodes  separated,  which  in  consequence  shortened  the  life  of  the 
lamp.  However,  in  the  course  .of  development,  principally  by 
altering  the  shape  and  size  of  the  electrodes,  a  lamp  was  evolved  from 
which  a  life  of  over  100  hours  was  obtained.  Other  attempts  to 
overcome  the  sticking  of  the  electrodes  included  altering  the  physical 
state  of  one  electrode,  also  the  use  of  a  short-circuiting  piece  placed 
between  them,  which  on  the  current  passing  was  removed.  These 
and  other  devices  did  not  entirely  overcome  the  troubles  of  sticking 
and  sputtering. 

It  is  well  known  from  the  experiments  of  Sir  J.  J.  Thomson,  Dr. 
Fleming,  and  others,  that  the  filament  in  an  incandescent  lamp  gives 
off  a  strong  negative  discharge,  and  if  an  additional  electrode  sealed 
adjacent  to  the  filament  be  charged  to  a  positive  potential,  a  current 
passes  between  the  filament  and  this  electrode. 


Fig.  1. 


Fig.  2. 


This  principle  was  applied  to  overcome  the  difficulties  encountered 
in  making  an  arc  incandescent  lamp  The  first  attempts  on  these 
lines  were  made  with  a  lamp  suitable  for  an  alternating-current 
circuit.  This  lamp  consisted  of  two  small  globules  of  tungsten  fixed 
at  a  definite  distance  apart. 

As  used  in  the  lamp,  this  ionising  circuit  was  connected  in  parallel 
with  the  arc  circuit  through  an  auxiliary  single-pole  switch  and 
suitable  resistance.  On  starting,  the  ionising  circuit  was  completed 
for  a  few  seconds  and  then  broken  by  means  of  the  switch.  This 
resulted  in  an  arc  being  momentarily  struck  between  one  of  the 
electrodes  and  the  filament,  this  being  followed  by  an  arc  between 
both  electrodes,  the  filament  acting  as  the  ioniser  being  now  entirely 
out  of  the  circuit.  This  lamp  showed  great  improvement  as  regards 
both  facility  in  striking  and  life. 

Efforts  were  then  directed  to  make  a  lamp  for  continuous-current 
circuits.  At  the  start,  the  construction  of  this  lamp  was  similar  to 
that  used  for  alternating  current,  with  the  exception  that  the  negative 
electrode  was  smaller.  To  start  the  lamp  the  filament  acting  as  the 
ioniser  was  brought  to  high  incandescence  and  then  cut  out  by  means 
of  a  switch  in  the  positive  lead.  Difficulties  were  experienced  in 
inducing  the  arc  to  leave  the  tungsten-filament  ioniser  and  pass  to  the 
negative  electrode.  This  trouble  was  due  to  the  difficulty  of  bringing 
the  negative  electrode  to  a  temperature  high  enough  to  form  an  arc. 
In  the  alternating-current  arc  the  electrode  which  momentarily 
formed  the  arc  with  the  ioniser  helped  to  form  the  arc  proper,  but 
with  the  continuous-current  lamp  the  arc  persisted  in  passing 
between  the  positive  electrode  and  the  ioniser. 


To  obtain  an  ioniser  which  had  a  longer  life  than  the  previouBly 
used  tungsten  filament  and  which  retained  it«  activity  throughout 
the  life  of  the  lamp,  a  study  was  made  of  the  action  of  other  materiah 
than  tungsten  for  use  as  an  ioniser.  It  is  well  known  that  several 
refractory  oxides  possess  to  a  very  high  degree  the  pro[K'rty  of  emit- 
ting electrons  ;  experiments  were  therefore  made  with  mixtures  and 
combinations  of  tungsten  with  zirconia,  yttria,  thoria,  and  other 
oxides  of  the  refractory  class. 

As  a  result  of  continued  experiments,  a  .satLsfactor\-  filament 
giving  powerful  ionisation  properties  was  evolved,  it  being  found 
that  if  the  filaments  were  carefully  made  they  were  not  destroyed  by 
the  action  of  the  arc,  and  that  they  lasted  considerably  longer  than  a 
filament  of  pure  tungsten,  this  being  no  doubt  due  to  the  difference 
in  the  physical  state  of  the  two  filaments.  However,  difficulties  .still 
remained  in  the  matter  of  restarting.  The  action  of  the  arc  after  a 
time  naturally  destroyed  the  ionising  projierties  of  the  filament,  and 
in  some  cases  difficulty  was  experienced  in  restriking  after  2fXJ  hours' 
burning.  This  deterioration  of  the  ionising  properties  of  the  filament 
was  only  local,  being  merely  around  a  short  length  directly  opposite 
the  anode.  '  M 

To  overcome  this  objection,  a  short  length  of  expansion  strip 
similar  to  that  used  in  Fig.  1  was  linked  between  the  anode  and  ita 
stem  lead.  A  lamp  constructed  in  this  manner  is  connected  as  shown 
in  Fig.  2,  which  illustrates  a  lamp  suitable  for  a  continuou.s-current 
circuit.  Three  leads  are  necessary  through  the  lamp  stem  ;  on  one  is 
mounted  the  electrode,  E,  while  the  other  two  hold  the  filament, 
acting  as  an  ioniser,  B  B'.  The  positive  main  lead  is  di\-ided  into 
two  circuits,  one  of  which.  A,  passes  through  a  resistance  and  the 
contacts  on  the  electromagnetic  switch,  C,  to  one  pole  of  the  ioniser, 
B,  the  other  being  taken  through  a  resistance  and  the  coil  on  the 
electromagnetic  switch  to  the  positive  electrode  of  the  arc  circuit,  E. 
The  negative  main  lead  is  connected  to  the  remaining  ioniser  lead,  B'. 
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Fig.  3. 


In  operation  the  current  first  passes  through  the  ioniser  circuit, 
causing  the  filament  to  incandesce  at  a  temperature  sufficient  to 
ionise  the  gas  between  it  and  the  positive  electrode.  At  first  a  small 
current  flows  in  the  arc  circuit,  this  current  rapidly  increasing  until 
the  cut-out  is  operated.  This  breaks  the  ioniser  circuit  and  the  arc 
is  "  struck,"  the  striking  being  assisted  by  the  removal  of  the  ioniser 
circuit,  which,  of  course,  shunted  the  arc  circuit.  The  heat  risking 
from  the  arc  causes  the  expansion  strip  F  to  w  arp,  and  this  moves  the 
arc  to  another  position  on  the  ioniser. 

On  switching  oflf  the  current  the  electrode  returns  to  its  original 
position,  ha^^ng  left  the  inactive  part  and  coming  to  rest  opposite 
the  still  active  portion  of  the  ioniser.  By  this  mean-  the  lamp  may 
be  restarted  at  any  period  of  its  life  without  difficulty. 

In  this  lamp  practically  the  whole  of  the  intense  white  light 
emanates  from  a  snu.ll  globule  of  fused  tmigsteu  1  10  in.  in  diameter. 

Any  size  or  shape  of  electrode  may  be  made.  A  method  adopted 
for  controlling  the  arc  stream  in  lamps  of  high  candle-power  is  to 
employ  an  extra  lead  through  the  stem,  holding  a  smaller  electrode 
fixed  between  the  positive  plate  and  the  filament,  and  situated  at  a 
definite  distance  from  the  former.  By  the  operation  of  change-over 
switches  in  the  circuit  an  arc  is  first  struck  between  the  filament  as 
cathode  and  the  small  electrode  as  anode.  On  tliis  electrode  becom- 
ing brightly  incandescent  the  change-over  switch  quickly  operated 
brings  into  the  circuit  the  large  plate  electrode,  at  the  same  time 
breaking  the  negative  connection  to  the  filament  and  changing  the 
polarity  of  the  small  white-hot  electrode.  This  latter  now  being 
negative,  an  arc  is  immediately  formed  between  it  and  the  large 


392 


THE  ELECTKICIAN,  DECEMBER  17,  1915. 


positive  plate.  This  arrangement  enables  electrodes  of  any  size  to 
be  used,  and  the  filament  being  out  of  the  circuit  is  completely 
I<rotected. 

fj.-  A  flat  electrode  is  also  employed.  To  obtain  the  best  results  a 
definite  relation  of  surface  to  volume  must  be  maintained.  This 
type  of  lamp  is  made  in  sizes  of  500  c.p.  to  1,000  c.p.,  the  maximum 
intensity  being  given  in  a  direction  at  right  angles  to  the  plane  of  the 
electrode. 

As  compared  with  the  carbon  arc  lamp  no  regulating  mechanism  is 
required.  The  loss  of  light  due  to  obstruction  by  the  electrodes  is 
small  compared  with  that  in  the  carbon  arc.  The  arc  is  completely 
enclosed  so  that  there  is  no  danger  from  fire.  No  re-carboning  is 
required. 

For  high  candle-power  lamps  the  bulbs  are  much  smaller  than  for 
metal-filament  lamps  of  corresponding  candle-power,  e.g.,  electrodes 
to  give  500  c.p.  can  be  placed  with  safety  in  a  bulb  4  in.  in  diameter. 

Curve  A  (Fig.  3)  shows  the  jjercentage  variation  of  pressure  with 
current.  As  will  be  seen,  the  curve  Ls  similar  to  that  for  an  ordinary 
carbon  arc,  though  showing  greater  stability.  The  pressure  across 
the  arc  steadily  decreases  with  an  increase  of  current,  and  if  continued 
until  the  sputtering  point  is  reached,  the  pressure  suddenly  drops. 

A  representative  efficiency  curve  is  given  by  B  in  Fig.  3,  which 
shows  the  efficiency  for  the  normal  working  current  to  be  about 
0-5  watt  per  International  candle-power,  or  2  c.p.  per  watt.  The 
current  may  be  increased  until  the  tungsten  reaches  the  sputtering 
I)oint,  at  which  the  efficiency  is  about  0-3  watt  per  candle-jx)wer  or 
3-33  c.p.  per  watt. 

Curve  C  in  Fig.  3  shows  the  variation  of  candle-power  with  current. 

Lamps  have  been  made  with  a  life  of  500  hours,  and  it  is  hojx^d  that 
further  experiment  will  make  it  possible  to  obtain  a  true  half-watt 
lamp  with  a  life  of  800  hours.  During  life  the  average  decrease  in 
candle-power  is  about  10  jkt  cent. 

As  compared  with  the  carbon-filament  lamp  (3-5  watts  per  candle- 
power)  with  an  intrinsic  brilliancy  of  about  375  c.p.  per  square  inch, 
and  metal-filament  lamps  giving  l,0<X)c.p.  per  square  inch,  the 
intrinsic  brilliancy  of  the  new  lamp  at  an  efficiency  of  0-5  watt  per 
candle-power,  or  2  c.p.  ]>er  watt,  is  approximately  10,000  c.p.  per 
square  inch.  The  colour  of  the  light  can  be  made  to  vary  from  a 
bright  yellow  when  running  at  low  efficiencies,  to  a  very  intense 
white  light  when  the  lamp  is  run  to  the  sputtering  point  of  the 
electrodes.  The  range  of  intrinsic  brilliancy  between  these  limits 
is  approximately  400  c.p.  to  30,0(K)  c.p.  per  square  inch. 

Comparisons  of  spectra  clearly  show  the  continuity  and  strength 
in  the  \  isible  spectrum  of  the  new  lamp,  the  other  sources  of  light 
showing  weakness  in  the  green  and  at  other  points. 

A  great  advantage  of  a  lamp  of  this  type  is  its  adaptability  (by 
altering  the  shape  and  position  of  the  electrodes)  in  so  varying  the 
light  (listrihiition  as  to  make  it  most  suitable  for  the  particular 
j)urj)oso  for  which  the  lamj)  is  required. 

The  lamp  is  made  for  both  alternating  and  continuous-current 
circuits.  The  lamp  is  so  sjiitabic  for  projection  work  that  there  is 
every  rea.son  to  believe  it  will  su|>crsedc  all  otlier  sources  of  light  for 
this  purpose.  It  gives  constant,  uniform  screen  illumination,  whilst 
there  is  no  flickering  and  no  danger  of  lire  in  kinematograph  work  as 
there  often  is  from  the  intcn.se  heat  of  the  ordinary  carbon  arc  The 
bulb  of  the  lamp,  although  smaller,  does  not  become  so  hot  as  tho-se 
of  the  half-watt  metal-lilaincnt  lamps.  .Moreover,  tlie  Iam]»  re(|uires 
no  attention  whilst  burning,  so  that  the  whole  of  the  ojHTator's 
time  is  free  to  attend  to  his  apparatus.  I.Amps  of  l,(X)Oc.p.  to 
2,000  c.]).  are  suggest^'d  as  very  suitable*  for  kincnmlogra|»h  pro- 
jection, and  lamps  of  200  c.j).  to  3(Ml  c.j).  for  ordinary  lant<TM  work. 
The  lamj)  is  very  suitable  for  use  in  small  searchlights,  for  daylight 
and  night  signalling,  and  as  projection  arcs  for  stage  ptirjxises. 


Long  distance  Radioteiephony.  SliarelioUU'rs  in  t-.li>plionc 
com])auieH  and  telephone  manufacturing  companie.s,  on  reading 
the  extravagant  claiins  made  in  the  non-ter.hnical  jiri'.ss  ron- 
corning  radiotele])liony,  need  have  no  misgivings  us  to  the 
sv'curitv  of  their  iiu'estmcnts.  Notwithstanding  the  rapid 
commercial  development  of  long-distance  radiotoiegraphy.  the 
])osition  of  tl.o  cable  companies  is  iiniipie,  and  although  the 
cable  companies  work  without  limclighl  or  publicity  or  big 
drum  tlieir  service  is  of  incstimabl.'  value  to  the  country  at  the 
]»rosent  time.  Writ  ing  in  the  current  issue  of  the  "  Engineering 
Magazine,"  Prof.  M.  I'endiT  ex]ii\<,s,s,.s  an  opinion,  which  we 
lieartily  endorse,  namely,  tiiat  radioteiephony  will  in  uo  sense 
become  a  substitute  for  wire  tele]ih(>ny.  but  will  serve  as  an 
important  adjunct  thereto,  making  ])ossible  the  pxtvnsion  of 
telephonic  ("ominunication  into  regions  wh  «re  wire  telephony 
is  impracVicabl '. 


ELECTRICAL  MACHINERY  AT  THE  MEADOWSIDE 

GRANARY. 


In  a  Paper  presented  to  the  Institution  of  Engineers  and  Ship- 
builders in  Scotland,  ilr.  George  H.  Baxter  recently  described  the 
Clyde  Trustees'  new  granarj-  at  Meadowside,  and  gave  some  interest- 
ing tabulated  particulars  of  the  electrical  equipment. 

All  the  motors  are  of  the  totallj^-enclosed  tj-pe,  with  dust-proof 
bearings,  the  system  of  supply  being  500  volts  direct  current.  Each 
is  capable  of  carrying  overloads  of  25  per  cent,  for  half  an  hour,  and 
of  50  per  cent,  for  five  minutes,  without  sparking.  The  insulation  is 
of  the  Admiralty  type  throughout.  There  are  altogether  37  motors 
throughout  the  granary,  exclusive  of  tho.se  for  capstans  and  traverser, 
varj'ing  from  5  b.h.p.  to  65  b.h.p.,  and  having  a  total  of  860  b.h.p. 
Table  I.  shows  the  distribution  of  power  throughout  the  various 
appliances. 

Table  I. — Dialribution  of  Power  in  the,  Graiiury. 


t 

B.H.P. 

Revs. 

No. 

of 

per 

Wind- 

Rating. 

Purpose. 

each. 

mm. 

ing. 

4 

.") 

500 

Series 

1  hour 

Ship  elevator  travelling  gear. 

1 

8 

.500 

>» 

»> 

Passenger  lift. 

2 

10 

750 

•» 

>) 

Ship  elevator  hoisting  winch. 

1 

10 

7.50 

Shunt 

Cont. 

Inclined  convever. 

2 

10 

7.50 

■>■> 

>) 

Quay  subway  dust  plant. 

2 

1.) 

750 

99 

99 

Two  gack  bands  in  granary. 

1 

1.^ 

750 

Horizontal  convever. 

2 

15 

750 

Trimmer  winches  for  ship  elevator 

2 

2.-> 

600 

99 

„ 

Two  sack  bands. 

2 

2.J 

600 

.. 

>> 

Granarv  tunnel  bands. 

1 

2-^ 

600 

»» 

9» 

Elevator  in  granary. 

8 

30 

600 

»» 

»» 

Quay  and  cross  subway  bands. 

1 

30 

600 

99 

9» 

Conveyer  bands  in  gallery. 

1 

:jo 

600 

99 

»> 

Two  sack  bands  in  granarv. 

2 

:jo 

600 

99 

>5 

Weighing  elevators  in  structu*^ 

2 

40 

500 

99 

f» 

Ship  elevators.                  [on  quay. 

2 

65 

500 

99 

99 

Silo  elevators. 

A  system  of  electric  bell  signalling  is  used  between  various  parts 
of  the  building,  as  the  noise  of  the  machinery  renders  telephone 
conversation  difficult. 

At  the  west  end  of  the  granary  building  a  traverser  of  the  sunk 
type  is  provided  to  run  on  the  cross  line  of  rails,  for  the  purpose  of 
taking  loaded  wagons  of  about  18  tons  gross  weight  from  any  one 
of  the  three  lines  of  rails  which  pass  through  the  granary  and  con- 
veying them  to  either  of  two  lines.  The  extreme  length  of  travel  of 
the  traverser  is  approximately  100  ft.,  and  the  sj>eed,  with  a  load  of 
18  tons,  is  on  an  average  about  180  ft.  per  niinute.  The  traverser  is 
driven  by  a  compound-wound  motor  of  12  b.h.p.,  which  runs  at  a 
speed  of  450  revs,  per  min.  when  at  full  load.  The  wagons  are  run 
on  and  off  the  traverser  by  means  of  capstans,  and  are  automatically 
scotched  by  means  of  sliding  blocks  operated  by  a  lever  actuated  by 
the  rim  of  the  wagon  wheel. 

The  control  gear  consists  of  a  master  controller,  with  notches 
com\sj)onding  to  the  various  positions  from  which  the  wagons  are 
nm  off  and  on.  Two  "  inching  "  push  buttons  are  provided  to  adjust 
the  mils  of  the  traverser  in  line  with  the  fi.xed  rails.  Current  is  sup- 
plie<l  by  overhead  bare  wires,  and  collected  by  a  double-arm  trolly 
jK)Ie. 

The  main  sub-station  is  situated  near  the  entrance  to  Meadowside 
(^iiay  from  Ca.stlcbank-street.  and  contains  the  switchboard  with 
l»anels  for  receiving  current  from  the  Partiek  Electricity  Works  of 
the  (JIasgow  Corj>oration.  and  for  distributing  it  to  the  granarv,  fan, 
traverstT  and  about  20  electric  cajxstans  at  a  pressure  of  ;>00  volts. 
A  main  switchboard  room  is  provided  and  fixed  in  a  sub-station  in 
the  granary  on  the  second  floor.  From  it  main  cables  are  let!  along 
the  cross  and  quay  subways  to  supply  current  to  the  motors  under 
the  silo,  the  motors  in  quay  subway,  and  also  by  means  of  the  plug 
connections  to  the  travelling  ship  elevators  and  loading-out  appa- 
ratus. Another  main  cable  runs  right  up  through  the  building  to  the 
gallery  floor,  sujiplying  all  motors  there  and  on  the  intcrinp<iiate 
floors,  while  smaller  cables  carry  current  to  the  lighting  circuits. 

The  cables  l>etween  switchboard  and  the  joint  Ijoxes  in  the  trench  at 
thesub  st.'ition  areof  vulcani.sed  rubber  insulatefl  from  the  joint  bo xe«9 
the  cable-s  an^  lejvd  covered,  j)ajx'r  insulatod  and  laid  solid  to  where 
they  pass  into  the  granarj',  sheds  or  eafKstAn  boxes  ;  above  the  ground- 
level  the  (allies  are  enclose<l  in  galvanised  gas  tubing  carried  on 
in8ulat<irB  or  clamper!  to  the  wall. 

The  pressure  of  supply  is  500  volts  continuous  current  for  power 
and  250  volt,s  for  lighting.  .\ll  these  cables  are  of  British  manufai'ture 
Association  claxs,    j>aper-insulated   and   lead-covered,   and    have  a 
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Table  II. — Current  used  in  Discharging,  Weighing  and  Delivering ;  together  with  Efficiencies  and  Energy  v^ed  per  iorl: 


I 

;  H.P. 
I     of 
motor 


Ship  elevator |     40 


Weighing  elevators 
— two  driven  by 
one  motor 

Granary  elevator 


30 


65 


Running  loaded. 


Running  light. 


Volts. 


B 

497 

497 


506 


Amps, 


Units.  Volts. 


Amps. 


C 
74-33 

39-5 


110.5 


D  E 

36-944   ^520 

19-631     512 


55-913 


509 


F 
140 

80 


8-125 


Units, 


Effec- 
tive 
units 
=D.G. 


Effi- 
ciency 


Grain  raised  by  ship  elevator. 


/o 


I  Equiva- 

Lbs.       „  .  .     '  Ft.-lbs.  lent 

Hx^OO        per        "p'^*^*-       per  dec. 

L)         minute.  ,  ^'^'^^^     minute,  units. 

j  Output. 


Total     ' 
effic. 
of  the 
Rystem 

O' 
lO 

NxlOO 


Unit* 
used 

per 

ton 
^  D_ 
238 


l,G 
7-28 

4-096 


H 

29-664 

15-535 


4-135    51-778 


J  K       1      L 

80-29         10,560      82-0 

Equal  to 
79-13  283      ;    48-75 

tons  per  j 
I  hour.  I 
92-6        I  1710      1,085,760   40-819 


M       1       N 
865,920    19-575 

514,800    11-637 


Conveyer  bands. 


Length 

be-  Speed  of   R.p.m. 

tween  band  in  '       of 

centres  f.p.m.    ,  motors, 
in  feet.  i 


D 

O 
53-0         0-1305 

.'j9-28       0-0658 

730         0-1976 

Feet  of    ' 
band  per  ' 
revolu-    ' 
tion  of 
motor. 


In  quay  tunnel 


30 


In  cross  tunnel   30 

In  gallery    30 


506 

500 
505 


41      20-746 


34 
31 


17-0 
15-655 


512       22-0 


515 

508 


19-5 
23-0 


11-264 
10-042 


9-482 
6-958 


11-684   3-971 


45-7 

40-93 
25-36 


10,560  I     329  800      '      600 

equal  to 

283   !  "'244i    800     600 
tons  per  'l68"    800     600 
hour  i 


1  \         00733 
1  \        0-O6r)O 


0-5412 


minimum  insulation  resistance  per  mile  at  60°F.,  of  70  megohms. 
The  VI  R  cables  are  of  2,500  megohm  grade,  insulated  Avith  pure  and 
vulcanised  indiarubber,  taped  and  braided  and  thorouglily  com- 
pounded. The  copper  cables  are  of  high  conductivity,  not  less  than 
100  per  cent,  of  the  standard,  each  wire  being  carefully  tinned.  The 
whole  of  the  cables,  fuse  boxes,  fixtures  and  tubing  above  the  ground 
level  are  painted  with  two  coats  of  bitumastic  solution. 

Table  II.  gives  the  current  used  in  discharging,  weighing  and 
delivering  wheat  from  the  hold  of  a  vessel  into  any  bin  or  floor, 
together  with  efficiencies  and  the  energy  used  per  ton. 


TROLLEY  WIRE  ON  DOUBLE-LEAF  BASCULE  BRIDGE.* 

BY  S.  L.  FOSTER. 

In  San  Francisco  the  problem  recently  arose  of  installing  trolley 
wire  for  an  electric  railway  line  over  a  double-leaf  bascule  bridge. 
The  problem  was  a  new  one,  and  help  was  sought  from  the  designers 
of  the  bridge  and  then  from  the  builders,  but  nothing  of  practical 
value  was  received. 

The  final  solution  decided  on  is  simple  and  satisfactory,  and  the 
diagram.  Fig.  1,  makes  the  plan  clear.  It  was  foimd  that  by  selecting 
the  points  of  support  for  the  trolley  wire  there  could  be  exactly  the 
right  amount  of  slack  throviTi  into  the  trolley  span  at  the  hmge  in  the 
bridge  when  the  leaf  was  lifted  to  suffice  for  this  complicated  move- 


automatically  cut  off  the  bridge  at  the  instant  the  leaf  and  the 
outside  lower  comer  of  the  weight  box  began  to  rise,  the  latter  being 
slightly  beyond  the  trunnion  centre  of  the  weight  box. 

To  secure  durability  in  the  trolley  wire,  solid  round  No.  00  phono- 
electric  wire  was  selected  in  preference  to  stranded  or  hard-dra\<"n 
solid  copper  wire  in  spite  of  the  smaller  conductivity  of  the  first - 
named  wire.  To  provide  for  possible  emergencies  a  section  insulator 
was  installed  in  the  trolley  ^vire  just  beyond  the  bridge  at  each  end 
with  a  fuse  and  knife  switch  around  it. 

As  each  side  of  this  bridge  was  fed  by  different  feeder  cables  there 
was  no  necessity  for  a  current -carrying  contact  device  in  the  trolley 
wire  at  the  middle  of  the  bridge,  and  a  pair  of  ordinary  drawbridge 
frogs,  AA,  without  contact  plates,  sufficed. 

Thus,  when  the  bridge  leaf  rose,  the  inside  face  of  the  weight  box 
descended  and  the  lower  corner  of  the  outside  face  of  the  weight  box 
ascended,  opening  the  circuit  several  inches  and  making  the  trolley 
wire  on  the  bridge  dead  as  it  slackened  off  and  began  to  lie  loosely, 


-— ^J 


Fig.  1. — ^Skeleton  Outline  of  Double-leaf  Bascule  Bridge,  shonving  Locatiox  of  Trolley  Wire  and  Special  Overuead  Parts 

FOR  Closed  and  Open  Positions  of  Bridce  Leaves. 


ment  of  the  bascule-bridge  mechanism  without  straining  the  trolley 
wire  attachments  at  the  terminals  of  this  span.  To  prevent  the 
troUey  wire  from  becoming  crystallised  or  broken  from  repeated  up 
and  down  flexures  that  would  occur  at  the  openings  of  the  bridge, 
hinged  frogs,  BB,  were  installed  at  each  end  of  the  particular  span 
referred  to. 

To  prevent  any  injury  to  the  trolley  wire,  to  the  bridge  structure, 
or  to  persons  coming  into  contact  with  the  loose  trolley  wire  of  this 
span  which  might  have  occurred  if  the  wire  had  been  left  alive,  a  pair 
of  drawbridge  frogs,  CC,  with  special  top  contact  plates,  were  pro- 
vided at  the  outside  lower  end  of  the  weight  box  or  machinery  plat- 
form to  open  and  close  the  electric  circuit  in  a  vertical  plane.  There 
was  a  movable  frog  on  the  weight  box  and  a  permanent  one  on  a 
permanent  structural  steel  frame  beyond,  so  that  the  current  was 
*  From  the  "  Electric  Railway  Journal,"  slightly  abbreviated. 


though  harmlessly,  about  on  the  top  of  the  weight  box.  As  the 
bridge  leaf  descended,  the  lower  corner  of  the  outside  face  of  the 
weight  box  descended  and  as  the  trolley  wire  in  the  liiugc  span 
tautened  up  to  its  original  condition,  the  drawbridge  frogs  at  the 
outside  face  of  the  weight  box  closed  the  electric  circuit  and  made 
the  trolley  wire  alive  once  more  and  ready  for  the  pissuig  cars  to 
draw  power  from  it. 

As  the  hard-dra\ra  No.  00  trolley  wire  on  a  near-by  s^ing  bridge 
lasted  14  years  without  renewal,  longer  life  is  expected  of  this  tougher 
phono-electric  wire,  and,  with  monthly  examinations  at  the  time  of 
inspection  and  overhauluig  of  electric  track  switches,  bbck  signals 
and  sectionalising  switches  on  the  system,  with  re-earing  of  the 
clinched  ears  every  five  years  or  so,  and  with  perhaps  the  replace- 
ment of  an  occassional  frog,  the  whole  installation  is  confidently 
looked  upon  as  likely  to  require  a  minimum  of  attention  and  main- 
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tf nance  expense.     All  frogs  were  provided  with  case-hardened  steel 
wearing  plates. 

The  electiic  road  over  this  bridge  in  a  double-track  Uac,  but  the 
description  and  illustrations  were  made  to  apply  to  but  a  single 
f  rolley  wire  for  simplicity.  'J'he  t  wo  trolley  wires  were  cross-connected 
at  each  end  of  each  leaf  of  the  bridge,  and  elsewhere  than  at  the  hinge 
spans  were  provided  overhead  with  flat  2  in.  by  10  in.  untroughed 
wooden  guards  with  4  in.  by  4  in.  wooden  jiarallel  .stiffencrs  on  top 
to  prevent  a  possible  wild  troilc}'  j)ole  from  (  uming  into  contact  with 
the  live  trolley  wire  and  the  grounded  steel  superstructure  of  the 
bridge  at  the  .same  time,  a  protection  tliat  proved  entirely  satisfac- 
torj^on  a  near-by  Inidgc;  for  \i  years.  All  supporting  rods,  bolts  and 
other  metal  parts  of  these  trolley  guards  and  overhead  supports 
combined  were  hot-dip  galvanised,  and  thoroughly  painted  after 
installation. 

The  electric  motors  that  operate  the  bridge  mechanism,  and  all  the 
lights  on  the  bridge  receive  their  current  from  the  local  electric  light 
company,  so  that  the  railway  company's  trolley  wires  are  u.sed  only 
for  funiishing  power  to  the  passing  cars.  As  the  bridge  ojx;ns,  there 
being  no  cars  on  it,  there  is  no  current  to  be  broken  at  the  switch 
surfaces  on  the  weight-bo.\  devices  and  these  switches  are  not  likeiv 
to  require  any  repairs. 

The  double-trolley  line  with  the  two  parallel  wires  cross-connected 
assures  a  factor-of-safety  of  two  in  the  contact-making  devices  at  the 
weight  boxes  providing  against  the  i)o.ssibility  of  corrosion  of  their 
parts  from  exposure  to  the  infiueuces  of  the  salt  water  and  the  sewage 
gases  of  the  channel  below. 


RECENT  DEVELOPMENTS  IN  ELECTRIC  LAMPS  IN 
RELATION  TO  ILLUMINATING  ENGINEERING. 

Last  Tuesday  e veiling  u  discussion  was  held  al  the  Illu- 
minating Engin.M.ring  Society  on  tlie  above  subject.  TJie 
cliair  was  takoi  by  Prof.  vS.  P.  Tlionipson,  and  the  .subject  was 
introduced  by  Prof.  J.  T.  Morris.  An  interesting  di.seussion 
took  place,  of  whicli  wc  give  an  abstract  below. 

Prof.  .J.  T.  MoHius.  in  openinj.'  the  disciissir)n.  jsjiowcd  sonic  t;il)lcs 
indicating  how  the  inc.iiidcsectit  electric  Inni])  had  inc-cdscd  in  rflicioncy 
in  its  various  sta;.'(s  from  tiie  crttly  days,  anil  how  tlic  intrinsic  l)rilliaiuy 
had  varied.  At  the  present  time,  in  the  I'liitcd  Slates,  al)out  thrcc- 
((uarters  of  the  j^low  lamps  niamifactnrcd  were  made  of  tungsten.  It 
would,  therefore,  fcucm  lliat  the  carl>on  iainj)  wa.s  disap|K'aring  and  it 
was  necessary  to  conKider  how  tlic  newer  lamjjK  woidd  influence  practice 
in  illuniinatinf;  problems.  In  K'vinf;  a  b'-jcf  desc-ipt ion  of  the  new 
Ediswaii  lamp.  I'rof.  .Morris  mentioned  that  a  change  of  1  per  cent,  in 
the  voltage  caiise<l  a  rhanp'  of  about  2}  jtcr  cent,  in  the  candle-jxiwer, 
as  comparefl  with  about  (i  per  cent,  in  the  older  lamps.  Witii  regard  to 
the  spiral  form  of  filament,  Prof.  Mo'ris  mentioned  that  the  dazzling 
effect  was  more  serious  than  with  a  ])lain  filament.  fH'cause  the  area  that 
was  covere<l  was  nnich  less.  In  his  experience  the  spiral  form  of  tiiaineiit 
Hhf>we(l  a  lower  life  to  the  entenl  of  about  20  per  cent..  Init  it  might  be 
worth  while  to  ])ay  more  for  lani|)s  if  the  gain  in  efficiency  was  sufficient. 
In  the  newer  lamps  thert^  was  the  (pustion  as  to  Iiow  the  candle-power 
should  Ix-  stated,  which  was  ii  mattei  requiring  consideration.  He 
thought  that  makers  would  do  well  to  issue  jKihr  diagrams  with  their 
lamjis  showing  the  variations  of  eand|e.-pow<T.  Siuh  lamps  also  renuircd 
special  retlectois.  and  it  might  be  an  advantage  if  the  bull)s  were  made 
witii  the  ujipcr  pait  of  opal  gla:s.  so  as  to  give  u  p«Tmanent  retleetor. 
In  conclusiiui,  I'rof.  Morris  sluiwed  some  examples  of  pl.it form  ilhinnna 
tion  and  the  illumination  of  n  cl'.endcHi  bidance. 

Mr.  S.  P.  .Mn.i.AiU)  gave  an  intercMting  demonstration  of  ihc  new 
Ediswan  lamp,  which  he  stated  couhl  Ic  maile  up  to  a  candle  power 
of  l,2()<t. 

.Mr.  K.  \\ .  Wii.i.cox  prefcried  the  vertical  form  of  filament.  Wcause  it 
lent  itself  better  to  easy  treatment  by  rtHectorH.  Really  nothing  was  to 
be  gained  fiy  usinf^  a  horizontal  spiral  filament  in  n  lauiji  from  tne  illu 
minating  point  of  view.  unle»s  this  was  juxtified  by  nn  incrcaw  in  effi- 
ciency, as  in  the  hnlf-wntt  lamp.  The  half  watt  lanip  had  many  a<lvan 
tngcs,  including  low  cost.  Its  extreme  luilliancy  wouM  b-ing  bImiuI  it> 
own  remedy,  which  would  consi-^^t  m  an  alteration  in  the  prcM^iit  form  of 
shades.  The  height  of  lam|)s  wouM  be  voised  to.  say.  l2ft.al>ovc  the 
plane  of  illumination  ;  fittings  with  urms  would  disnjiiH-ar.  as  n|i«o  ojmmi 
opal  shades  and  sinnlar  devices,  and  some  form  of  bowl  wotdd  U'  ndoptril. 
There  would  be  a  less  tendency  to  cluster  lighting,  nnd  the  onbnat  v  ft>rn»s 
of  arc  lamjis  woidd  be  su|>erscdrd.      1<anips  w  ith '■pii.d  til'teei  ■  "»l 

in  the  low  candle-pov.ers)  n-quited  eaieful  adjustment   m  a     ■  m 

order  to  have  the  source  of  light  in  the  pro|>er  position,  and  for  tin."  pur- 
])ose  it  was  necessary  to  have  a  nieans  of  adjusting  the  lam]i  in  the 
reflector.  In  the  oidinary  ri|)pled  glass  it  was  necew«iry  \o  modify  the 
ripples  .so  as  to  avuid  striations  in  the  light.  It  was  also  adxisablo  to 
provide  adequat(>  ventilation  in  rctli-ctors  so  as  to  .illow  the  he.if  to  pa*- ' 
away,  and  tittings  for  ontdocu'  u-^e  mn><t  Ix-  watcip-nof,  ntheiAvi'-c  ||j(>  \\n\ 
bull)s  might  er.iek  if  n  ijrop  of  water  fell  upon  them  There  wa.s  m»iiic 
dithculty  iii  obtainiug  an  '  extensivv  distribution  of  hgfat  as  compared 
with  the  less  cfHcieut  metal  filamcn^   lampt.  nnd  for  this  purpose  a 


deflector  should  be  vised  Ixineath  the  lamj),  or  a  prismatic  glass  globe 
should  Ik-  fitted  fxdow  the  lamj).  Owing  to  the  sotirce  of  light  feeing  more 
concentrated,  the  shadc)ws  were  proportionately  heavier,  and  so  diflusers 
of  light  iKcame  necessary. 

Mr.  W.  R.  Cooper  expressed  Ms  interest  in  the  new  Ediswan  lamp,  and 
only  wished  that  Mr.  Mullard  had  given  much  more  information.  In 
regard  to  intrinsic  brilliancy,  he  suggested  that  this  might  l>c  overcome 
by  including  a  reflector  of  unglazed  porcelain  in  the  lamp  bulb  above  the 
filament,  but  pos.sibly  this  might  intc^fcre  with  the  maintenance  of  a  good 
vacuum.  He  was  inclined  to  think  that  the-e  was  not  very  much 
advantage  in  niike-s  issuing  ])olir  diagrams  with  their  lamps,  as  such 
lamps  wduld  neve-  l)e  iu>ed  by  themselves.  It  would  be  better  for  makers 
to  (Icveloji  ct-rtiun  shades  which  they  considered  satisfactor}-,  and  to 
issue  jM)lar  diagrams  of  the  lamps  combined  with  tho.se  shades.  With 
regani  to  the  f)alance  lighting  shown  In-  Prof.  Morris,  he  had  him.sclf 
designed  some  balance  lighting  recently  which  he  thought  was  simpler, 
and  which  had  proved  quite  effective.  This  consisted  of  a  small  tubular 
lamp  carried  on  a  bracket  at  the  top  of  the  balance. 

Mr.  A.  E.  ("ixNiNOTON  asked  what  was  the  meaning  of  candle-power 
in  connection  with  metal  filament  lamps,  and  what  was  the  effect  of  over- 
running. He  had  found  that  slight  over-running  had  a  very  bad  effect 
on  the  life  ai  metal  filament  lamps,  and  that  it  was  probably  Ix^tter  to 
under-run.  He  thought  it  would  be  of  some  value  to  have  definite 
information  on  the  effect  of  under  running  lamps. 

Mr.  E.  Ktkoid  remarked  that  the  rating  of  lamps  was  very  important. 
He  did  not  agree  with  Mr.  Willcox  that  the  distribution  of  hght  had  V)cen 
s<riously  idtcrcd  Ijy  the  spiral  filaiucut  in  the  half-watt  lamp,  and  he 
showed  a  numl)er  of  polar  diagr.ams  of  half-watt  lamps  in  holophane 
fittings  sUfii)orting  his  contention.  It  was  impossible  to  design  special 
fittings  for  each  new  type  of  lamp,  as  the  number  would  be  so  large. 

Mr.  L.  (J.ASTKR  congratulated  the  makers  upon  having  illuminating 
engineering  (Uqtartmcnts,  and  upon  the  good  relations  lx>twcen  the  lamj) 
maker,  the  buyer,  the  shade  maker  and  the  Illuminating  Engineer- 
ing Society.  It  was  necessary  for  the  makers  to  educate  the  public,  and 
in  doing  so  they  should  state  the  disadvantages  as  well  as  the  advantages 
of  new  lamps.  Lami)s  should  not  Ik-  pushed  before  they  were  ready,  and 
it  was  a  mistake  to  sell  high  voltage  lamps  V>eforc  the  low-v^'ltage  lamps 
were  satisfactory. 

Prof.  S.  P.  THOiiPSON,  in  bringing  the  discussion  to  a  close,  referred 
to  some  historical  points, starting  from  thedateof  Dec.  18, 1878,  when  Sir 
Joseph  Swan  first  showed  his  lam)).  He  thought  it  was  not  improbable  that 
history  had  l)een  made  that  evening  by  the  exhibition  of  the  new^  Ediswan 
lamp.  He  felt  that  this  lamp  would  not  for  long  remain  where  it  was, 
and  that  the-c  would  very  soon  be  many  other  makers  striving  in  the 
.same  direction. 


CORRESPONDENCE. 


EARTH  RESISTANCE. 

TO   THE    EDITORS   OF  THE   ELECTRICIAN. 

Sirs  :  The  note  on  earth  resistance?  that  I  submitt4»d  to  the 
Jiritish  -As-sociation  has  .served  its  purpo.so.  if  it  has  done  nothing 
else  than  elicit  the  very  intorosting  Paper  which  Prof.  Howe 
has  pubiislied  in  your  journal.  The  main  difference  between 
Prof.  Howe'j;  calculations  of  iv.sip;tanc.»  and  tliat  wo  found, 
is.  1  think,  due  to  tlio  fact  that  our  bars  were  pointed  whereas  he 
assumed  his  to  have  sijuaie  ends,  I  do  not  think  it  is  of  much 
use  to  ealculale  eaif  h  resistance  to  any  iiich  desjive  of  accuracy, 
as  it  varies  fmin  day  to  day  with  tii^  amount  of  moisture  in 
the  }»round.  Tlie  main  object  of  my  not-e  was  to  suggest  a 
simple  way  in  which  the  ord?r  of  magnitude  of  earth  resistance 
might  be  estimated,  for  any  given  site,  and  for  any  given  form 
of  earth  plate.  Th  >  (luantity  which  1  d?lincd  as  the  equivalent 
length  is,  of  course,  a  geometrical  quantity  calcidable  by  the 
same  rules  as  those  by  which  capacity  is  found.  I  hope  Prof. 
Howe  will  (ontinue  his  ni'Uheinatical  investigations  to  the 
"  radiating  type  of  earth  plate  which  is  genetTjUy  used  in 
wireless  stations.  As  he  says,  the  current  distribution  with 
currents  of  windess  frrquenciee  will  be  quite  different  from  that 
with  low  frequency  or  continuous  current.  Some  interesting 
e.xjvriniciifs  have  been  made  reeenllyhore  by  Mr.  .McLachlan, 
in  which  he  has  shown  that  the  s|)ccifie  ivsistauce  of  moidtsand- 
Htonc  for  ulteinaling  <  tinvnts  is  very  nearly  constant  for  al! 
frequent  les  from  .'")(l  (o  a  million.  Wlieii  the  sivcifie  nssist aile^; 
is  meiisun^d  with  din^ct  cunvnts.  there  is,  of  eotirv,  .some 
p«ilari»a(i«in.  but  if  a  fairly  high  voltagp  is  n.sed  the  error 
involved  by  m;iking  \\\o  (<>st  in  this  wav  is  a  great  deal  Ip.hs 
than  the  day  t<>  day  dilTerences  in  earth  resistance.  The 
estimatiun  of  earth  resistance  can  only  W  approximate,  and  it 
IS  misleading  («•  state  it  with  apparent  precision. — 1  am.  &c., 

Liverpool,  Dec   11.  E.  W,  Marcuakt. 
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LEGAL  INTELLIGENCE. 


Vandervell  v.  A.  P.  Lundberg  &  Sons. 

Oil  I'ridiiv  ]\]r.  .Justici;  ^'(JUllgol•  dclivLTcd  jiult;niciil  in  this  action  l).v 
whic'li  plaintiff  claimed  an  injunctionandutlicriclicf  in  icupect  of  an  alleged 
infringement  of  two  registeied  designw  for  eleetiical  switch  boxes.     Jn 
delivering  judgment  his  fiordshii)  said  that  with  the  ex'jej)tion  that  one 
was  registered  for  wood  and  the  other  for  metal  the  two  designs  registered 
by  plaintiff  were  identical  and  no  distinction  was  to  be  drawn  between 
them  so  far  as  the  conduct  of  defendants  comi)lained  of  was  concerned. 
After  reciting  the  deh-nces  set  up,  lu'  said  the  characteristics  of  the  design 
were  to  be  found  in  tin;  drawing.     At  the  time  of  the  registration  the 
rules  did  not  require,  and  ])laintiff,  in  fact,  did  not  sijccifythc  particulars 
in  which  his  design  was  new  and  original  beyond  the  statement  that  they 
were  switch  boxes  for  use  in  electric  installations,  and  were  particularly 
ada])ted  for  motor  cars.     The  design  showed  a  base  with  a  ])articular 
slujjing  top  surrounded  by  a  beading,  l)ut  it  also  dealt  with  the  repre- 
sentation of  push  plugs  between  rows  ofswitches  si.\.  in  lunuber  set  in  a 
plate  of  metal  or  some  other  substance.     Two  dials  wxno  also  shown,  and 
the  plugs  for  attaching  the  electric  connection  were  shown  at  the  bottom 
right-hand  side  of  the  box.     Plaintiff's  contention  with  regard  to  the 
design  was  that  it  was  a  design  for  the  whole  structure  and  not  for  any 
^eparate  property.     ISo  far  their  claim  that  the  design -was  novel  and 
original  was  strongly  su})ported,  but  looked  at  in  that  way  defendants' 
design  was  not  an  infringement  of  it.     It  did  not  resemble  plaintiffs' 
design  in  the  sense,   but   plaintiffs  said  defendants  had  taken  novel 
features  in  their  design.     Defendants  had,  as  the  plaintiffs  had,  their 
switches  arranged  in  a  row  and  six  in  numb:>r.     Then  the  two  dials  were 
arranged  in  the  sloping  top  of  the  box,  which  was  said  to  be  very  essential 
to  switch  boxes  for  motor  cars.     But  the  registered  design  was  not 
limited  to  switch  boxes  for  motor  cars.     He  thought  the  law  was  quite 
clear  that  unless  plaintiff  could  get  novelty  and  originality  by  taking  the 
design  as  a  whole  their  claim  failed.     It  was  admitted  that  similar  shaped 
boxes  had  been  made  and  used  before,  and  there  was  no  novelty  in  or 
infringement  of  the  design  as  a  whole  in  respect  of  shape.     It  had  been 
urged  for  plaintiff's  that  there  was  distinctiveness  in  the  design  not  only 
because  plaintiff's  tumblers  were  all  in  a  row,  but  also  from  the  fac    that 
they  were  six  in  number,  and  that  was  sufficient  to  enable  plaintiff  to 
claim  originahty  of  design.     No  evidence  had  been  given  to  show  that 
these  were  the  characteristics  of  plaintiff's  design,  and  the  question  was 
whether  on  that  statement  of  facts  the  Court  was  bound  to  come  to  the 
conclusion  that  plaintiff's  design  so  limited  had  sufficient  novelty  and 
originahty  to  entitle  it  to  protection.     The  Court  would  not  go  out  of  its 
way  to  fmd  originality  and  novelty  in  a  design,  and  in  considering 
originality  and  novelty  it  was  not  only  entitled  but  was  bound  to  consider 
the  nature  of  the  infringement.     It  was  said  in  ])laintiff's  e dvertisement 
that  six  .switches  were  sufficient  and  an  appr()])riate  niunbcr  for  motors, 
but  these  switch  boxes  were  not  limited  to  motors.     The  advertisement 
also  said  that  though  si.x  switches  as  a  rule  were  all  that  were  required 
to  give  the  utmost  control,  the  number  of  switches  could  be  increased  to 
meet  the  cases  of  individual  piu'chasers.     He  could  not  hold,  therefore, 
that  there  was  anything  novel  or  original  in  the  lunnber  of  switches  so  as 
to  entitle  plaint  if  to  protection  on  that  g''our.d.     With  regard  to  the 
position  of  the  switches  he  coidd  not  hold  that  thee  was  such  a  modicum 
of  novelty  and  originality  as  would  by  itself  justify  a  claim  for  protection, 
nor  would  it  justify  a  clairii  for  a  combination,  everything  else  of  which 
was  old  just  becau;  c  of  that  one  novelty.     He  did  not  think,  therefore, 
plaintiff  could  justify  a  claim  fo.'-  originality  at  all,  and  on  the  v/hole  he 
must  hold  that  there  was  not  sufficient  novelty  and  originality  in  this 
design  to  entitle  it  to  be  registered.     To  his  mind  there  was  a  much 
broader  ground  on  whicli  plaintiff's  claim  ought  to  be  rejected.     As  he 
had  pointed  out  this  was  a  design  for  a  switch  box,  not  for  a  switchboard 
inside  the  box.     No  claim  was  made  for  the  design  of  the  switchboard 
or  its  arrangement.     He  found  in  plaintiff's  1910  catalogue  that  that  was 
a  switchboard  which  contained  many  novel  features  and  had  been  made 
the  subject  of  a  patent.     That  patent  was  taken  out  in  1909,  before  the 
switch  box  was  registered  as  a  design.     The  design  was  for  the  box  and 
not  for  the  switchboard  already  patented.     The  box  was  designed  for  the 
board  and  not  the  board  for  the  box.     Plaintiff  now  claimed  as  a  part  of 
the  design  of  the  box  a  feature  which  was  part  of  the  board.     Plaintiff' 
was  endeavouring  to  obtain  for  the  switcn  box  an  implied  protection 
which  they  as  patentees  were  entitled  to  for  the  switchboard.     To  his 
mind  it  would  be  a  most  dangerous  thing  to  extend  the  scope  of  the 
Designs  Act  to  such  a  claim,  and  if  there  was  no  other  defence  that  objec- 
tion would  be  fatal.     'With  regard  to  the  second  defence^it  had  been 
"■hewn  that  for  the  purposes  of  the  exhibition  of  1913  two  boxes,  if  not 
more,  were  made,  which,  though  not  in  accordance  with  the  design,  bore 
the  registered  number  of  the  design,  but  having  regard  to  his  decision  on 
the  first  point,  he  did  not  think  it  necessary  to  ilwell  upon  the  conse- 
quences of  that.     It  was  not  necessary  also  for  him,  in  the  view  that  he 
tcok  of  the  first  point,  to  express  any  opinion  on  the  question  of  infringe- 
ment.    If  another  tribunal  should  hold  that  plaintiff  was  entitled  to  pro- 
tcflion  it  was  better  to  leave  the  question  of  infringement  for  them  In  deal 
with.     The  action  would,  t  liercfuie,  be  dismissed,  with  cusls. 

Alien  Enemy  Patents. 

On  Friday  the  special  Patents  Court  heard  an  application  by  the 
Refractory  Zinc  Ore  Treatment  Co.,  of  London  and  New  York,  for  a 
licence  to  manufacture  zinc  by  an  ele  jtrical  process  under  patent  605  of 
ie09,  belonging  tQ_^the  Siemens  &  HaJskc  Co.,  of  Borh'n.     The  patent 


related  to  a  pr(jccss  for  making  anodeH  of  niasHivc  niaiigaritrKc  peroxide  to 
bo  used  in  saline  solutions  under  electricity  for  securing  the  de|)<>>it  of  a 
pure  form  of  zinc.  Zinc  was  a  difficult  material  to  deal  with  f  lectro- 
lytically,  and  to-day  was  very  scarce,  its  price  having  gone  up  from  i.2l) 
to  more  than  £80  a  ton.  Pure  zinc  such  as  was  said  to  Ijc  obtainud 
electrolytically  with  that  anode  was  in  great  demand. 

Applicants  were  represented    by  Jlr.  Edward  Evans ;     and   Mr.  (J, 
Barnard  Burton,  patent  agent,  represented  the  patentee.^. 

Ml'.  Ev.\N.s  said  that  unattackable  anodes  were  valuable  in  the  electro- 
lysis of  aqueous  saline  solutions,  such  as  solutions  of  zinc  sulphate,  copiier 
nitrate  and  sodium  chloride  in  which  free  acid  might  !)«•  pr<x  iit.  In  the 
attempt  to  provide  an  unattackable  anode  lead  [K-roxidc-  ha«l  Ik-cii  u>»e<l, 
but  (beside  the  disadavantage  of  its  usual  form  of  rods)  under  certaui 
conditions  reduction  occurred  and  lead  ioiLS  ]»as.sed  into  solution.  It 
had  been  found  that  crystalline  mangane  e  yjeroxide  conducted  th'.-  cur 
rent  well,  and  possessed  the  great  advantage  that  any  reduction  which 
occurred  entailed  only  the  ])assage  of  manganese  ions  into  the  solution, 
ami  those  had  no  injuriou.-s  effect  on  the  deposition  of  the  metal  at  th'; 
cathotle.  The  attempt  was  made  to  use  electrodes  of  mangaiies*'  |>er- 
oxide  ill  the  form  of  sheet  platinum  clcctrolytically-coated  with  amor- 
phous manganese  ju'roxide,  ijut  such  electrodes  as  anodes  were  not  a 
success,  because  in  that  form  the  peroxide  was  liable  to  l>e  converted  by 
the  electric  current  in  dilute  sulphuric  acid  into  higher  stages  of  oxidation 
soluble  in  water.  Crystalline  manganese  peroxide,  obtairiable  by  heating 
manganese  nitrate,  was  capable  of  being  secured  in  mas.dvc  form  za  a 
cake,  and  by  electrolysis  that  was  not  oxidised  to  higher  stages  of 
oxidation  o'-  only  very  inconsiderably  so.  Applicants  prupfxed  to 
arrange  a  company  for  making  those  anodes  and  for  employing  them  to 
obtain  the  pure  zinc,  thus'coping  with  the  present  difficulty  aljout  si)elter. 
Manganese  nitrate  heatecl  to  a  tem[)erature  of  loO'C.  or  200  C.  yielded 
in  the  mould  an  anode  of  sufficiently  massivt;  form  for  the  process  of 
electrolysis.  It  was  not  so  long  since  that  the  Zinc  Gesellschaft,  a  power- 
ful syndicate,  cornered  the  ore  su])ply  in  America.  The  price  of  zinc  had 
risen  since  the  war  from  roughly  t20  a  ton  to  £10r»,  and  with  its  reduced 
su])ply,  in  a  commercial  form,  owing  to  the  lack  of  imjiorts  from  (Germany 
and  Belgium,  it  was  in  greater  demand  than  ever  to-day  for  cartridge 
cases,  shells  and  the  like.  The  President  of  the  Board  of  Trade  and  the 
Colonial  Secretary  had  ai)pointed  a  special  committee  to  arrange  an 
immediate  scheme  which  should  guarantee  a  continuous  British  supply, 
and  apjilicants  were  ready  to  ]ilace  the  results  of  their  experiments  at  the 
disposal  of  the  committee.  They  had  made  considerable  experiments 
in  association  with  Messrs.  Siemens  for  the  production  of  zin:  by  elec- 
trolysis. 

The  Controller  of  Patents  (Mr.  Temple  Franks)  obocrved  that  to  him, 
as  an  outsider,  it  was  astonishing  that  anybody  should  allow  thoso 
"  gesellschafts ' "  to  corner  zinc  in  every  part  of  the  world  in  the  way  they  had 
done.  He  knew  what  the  spelter  difficulty  was,  and  how  the  Australi.ius 
were  seeking  to  meet  the  situation  by  taking  the  matter  into  their  own 
hands.  It  was  that  which  had  brought  the  Colonial  Secretary  into  the 
business.  If  aiijjlicants'  use  of  the  electrical  process  for  zinc  was  prac- 
ticable it  would  be  extremely  valuable,  and  prima  facie  there  was  good 
ground  for  granting  them  the  licence  for  which  they  asked. 

Dr.  P.  C.  C.  IsHKRWoon,  technical  director  of  applicant  firm,  stated 
that  Germany  had  made  half  a  million  tons  of  zinc  annually  from  ore 
imported  from  Australia.  Applicants  were  ready  to  pay  5  per  cent,  on 
the  anodes  manufactured  .  They  nreferred  to  pay  royalty  in  th»t  form 
rather  tiian  on  the  zinc  recovered.  An  anode  might  last  a  twelve  month, 
and  20,000  would  be  required  for  a  fairly  large  electrolytic  install  U ion. 

Mr.  Burton  argued  that  as  an  anode  might  airy  in  size  from  a  rod  as 
small  as  a  lead  pencil  to  a  plate  as  big  as  a  blackboard,  that  was  not  the 
fair  way  of  estimating  royalty.  The  royalty  should  be  upon  tlu>  output 
on  what  the  patented  process  enabled  them  to  obtain.  The  anode  was 
vital  to  the  entire  method. 

Dr.  IsHERWooi)  intimated  that  applicants  proposed  to  begin  with  a 
unit  yielding  10  ton.s  a  day.  As  the  need  arose  they  could  increase  the 
units.  They  were  entitled  to  have  taken  into  account  the  experimental 
work  they  had  conducted  in  prder  to  apply  the  process  to  zinc.  Messrs. 
Siemens  recogni.sed  its  value,  and  had  offered  to  make  them  an  cqui\alent 
return.  One  of  those  anodes  cost,  perhaps.  Ss.  or  9s.,  and  if  the  royalty 
was  to  appear  as  a  permanent  and  substantial  tax  <  u  the  undertaking,  it 
would  jeopardise  at  the  outs(>t  the  promotion  of  the  company.  It  would 
be  necessary  to  have  a  separate  factory  for  making  anodes,  possibly  unde'^ 
a  subsidiary  company.  The  initial" step  was  to  secure  the  Board  oj 
Trade's  licence.  Other  licences  had  vet  to  be  asked  for— 2JG7  of  191.> 
and  15.128  of  1911.  Witness  said  one  of  the  patents  taken  out  was  the 
result  of  his  own  experiments.  Some  time  atto  they  received  a  l:.^ce 
from  Mess.s.  Siemens  for  experimental  purposes,  and  conducted  their 
experiments  at  works  in  Surrey.  That  investigation  was  done  on  an 
undertaking  that  thev  should  supplv  the  resuUs  to  [Messrs.  Siemens,  and 
with  that  condition  thev  had  compiled.  That  arrangement  with  Messrs. 
Siemens  came  to  an  endbefore  the  war.  In  1913  applicants  had  a  scheme 
for  nianufacturin<j  in  .\meiiea  upon  a  lurse  .scale.  At  present  tmc  way 
cheaper  on  the  London  market  than  elsewhere.  Water-iwwer  would 
have  been  used  in  America  ;  a  steam  plant  would  have  to  be  set  up  in  this 
country.  With  the  ore  at  £80  a  ton.  the  freights  were  not  i>roiubiti\v. 
Every  "ounce  of  zine  made  in  England  came  from  imi>ort«Hl  uiv.  U>.' 
d(>man.l  at  the  uionu-nt  was  great.  It  wouUl  lie  with  the  (Government 
Committee  to  sav  whether  thev  desired  applicants  to  obtain  ziue  by  tl>at 
method.  It  would  not  be  possible  to  promote  a  company  to  manufacture 
zinc  without  Treasurv  sanction.  Applicants  were  the  only  ix'ople  who 
knew  how  to  make  those  anodes  ;  they  had  actually  done  more  woik 
upon  them  than  Messrs.  Siemens  had.  The  initial  plant,  if  the  Com- 
mittee  fa\ourcd  the  project,  would  be  very  expensive,  and  they  would 
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not  be  able  to  get  to  work  for  six  months.  Dr.  Isherwood  said  that  when 
ho  began  experimenting  the  Siemens  Co.  supplied  him  only  with  10  anodes 
they  had  made,  copper  connections,  switchboard,  voltmeter,  &c.  It 
should  be  remembered,, when  the  question  of  royalty  was  considered,  that 
the  process  was  electrical,  and  the  patent  applied  only  to  one  incident. 
Antecedent  processes  for  treating  the  ore  applicants  already  had.  They 
had  a  plant  running  tor  12  months  in  America,  but  the  price  of  zinc  was 
not  particularly  good,  and  there  was  the  trouble  of  the  ore  supply,  because 
of  the  Zinc  Gcellschaft's  comer.  He  added  that  the  zinc  made  elec- 
trolytically  by  his  process  was  particularly  suitable  for  all  the  present 
demands,  as  it  came  out  absolutely  pure,  and  there  was  no  difficulty  with 
the  electrical  reduction  and  ions  in  the  solution.  WTien  they  experi- 
mented here  they  paid  Messrs.  Siemens  and  Halske  a  royalty  of  4  marks 
per  ton  of  electrolytic  zinc  obtained.  They  had  the  option  of  compounding 
the  royalties  by  a  lump  sum,  to  be  estimated  on  five  years'  output  of  .300 
working  days  without  deducting  the  ton  royalties  already  paid.  Their 
relations  with  the  Siemens  Co.  came  to  an  end  while  they  were^discussing 
the  joint  use  of  the  witness's  and  Siemens'  processes. 

The  Controller  intimated  that  he  should  recommend  that  a  licence  be 
granted  to  the  applicants.  The  shortage  of  zinc  in  this  country  made  it 
desirable  that  they  should  get  to  work  as  soon  as  possible  if  they  could 
produce  it  in  commercial  form,  and  they  would  hear  from  the  Board  of 
Trade  in  due  course  as  to  their  licence. 


Osram  Lamp  Works  (Ltd.)  v.  Pope's  Electric  Lamp  Co.  (Ltd.). 

On  Wednesday  the  Court  of  A])])eal  dismissed  the  appeal  of  ])laintiffs 
from  the  judgment  of  Mr.  Justice  Joyce  dismissing  an  action  for  an 
injunction  to  restrain  an  alleged  infringement  of  plaintiffs'  letters  patent. 
A  full  report  will  apjjcar  in  our  next  issue. 

Alleged  Fraudulent  Use  of  Electric  Current. 

At  Ucwsbury  i'oUce  Court  recently,  Geo.  Strccker  (trading  as  Mar- 
garet Strecker  &  Son)  was  summoned  for  having  fraudulently  used 
electric  current  to  the  value  of  £1.  158.,  the  property  of  the  Cx)r|X)ration. 

'J'lie  town  clerk  (Mr.  H.  Ei.us)  stated  that  until  March.  1912.  defendant 
was  sup])iie(l  through  separate  meters  with  current  for  lighting  and  power, 
current  for  ])ower  being  suj)plied  at  li<l.  ]>er  unit  less  than  for  illumina- 
tion. At  that  ])eriod  (lefendant  informed  the  borough  electrical  engineer 
(.Mr.  K.  H.  Cam])ion)  that  he  had  not  been  using  electricity  for  lighting  for 
12  months,  and,  so  far  as  he  knew,  he  was  not  going  to  use  it  again  ; 
therefore,  at  his  request,  the  lighting  meter  was  removed  from  the  pre- 
mises. On  Nov.  14  last  two  of  the  Corjwration  ins]x;ctors  and  a  jKilice 
constable  visited  the  premises  and  saw  an  electric  light  burning  in  the 
sitting  room  above  the  shoj).  When  they  entered  the  i)remises  Mrs. 
Strecker  (defendant's  mother)  called  upstairs  :  "  Turn  that  light  out, 
George."  The  lamp  in  the  sitting  room  was  fed  with  electric  current 
obtained  by  means  of  a  flexible  wire  connected  to  a  cho|)iiing  machine. 
In  the  kitchen  two  lamjjs  were  also  connected  in  a  similar  way,  but  there 
was  no  evideiK  (•  to  show  that  they  had  been  used  for  lighting  jmrjw.ses. 

The  explanation  given  by  defendant  was  that  he  thought  that  as  a  user 
of  electricity  for  iKJwer  he  was  entitled  to  u.se  electricity  for  one  light. 
That  (said  Mr.  Ellis)  was  allowed  in  Leeds,  Bradford  and  some  other 
places,  but  it  was  not  permitted  b^-  Dewsbury  Corporation.  He  would 
leave  it  to  tlie  magistrates  to  judge  whether  this  was  a  case  which  would 
be  met  by  (lefendant  ])ayiiig  the  dUTerence  iK'tween  the  ])rice  of  the 
cu.nent  when  used  for  ligliting  and  that  charged  for  jK>wer. 

The  Magistrates'  Clerk  jwinted  out  that  the  justices  must  either 
convict  or  dismiss  the  case,  and  in  the  latter  event  the  CoriMjration  would 
lo.se  all  remedy. 

.Mr.  (I.  iv  M.  Hlakei.kv  (fur  deffudant)  said  the  facts  were  not.  disputed, 
and  if  he  li.id  not  thought  that  it  woidd  U-  considt-red  an  act  <>f  disresiK'ct 
to  the  Bench  he  would  have  tendered  to  the  CorjKjration  the  amount  due. 
If  tlie  sumnK)ns  were  withdrawn,  the  amount  due,  together  with  costs, 
would  !«•  ])aid  at  once. 

Mr.  Ki.MS  said  that  was  the  first  case  of  the  knul  in  Dewsbury.  If 
there  had  been  a  jirevious  riiM\  lie  wotild  have  considered  that  the  jiiib- 
licity  given  to  it  amoinited  ti)  iml  ici-  of  the  legal  jMisit  ion.  and  t  iiat  defen- 
dant nnist  have  Ixen  aware  that  he  was  fraudulently  using  the  current. 
In  the  circumstance,  he  was  content  for  the  case  t^i  be  rejxirtcd  and  for 
the  summons  to  be  withdrawn  on  the  terms  mentioned  by  Mr.  Bliikeley. 
especially  as  there  seemed  to  Im-  a  n-asonahle  excuse  in  the  mind  of 
(!(f<Midant  as  to  tlu'  use  of  the  elect ric-ity  for  one  light. 

The  magistrates  allowed  the  Humnions  to  N-  withdrawn  on  the 
terms  stated. 

Mayor  and  Corporation  of  West  Ham  v.  Hart  Accumulator  Co. 

Last  week  Mr.  Ju.-tu-e  Bailhaclie  Iwid  U-fore  him  tin-  m|i|m:i|. 

^Ir.  Wii.i  L\MS()\.f(ir  reH]tontlfi.t  conii)nny.  said  that  theap|H'n|  woidd 
not  now  1k>  argued,  as  term'*  Imd  Im-cu  agreed  iK^tween  the  jiarties,  and  by 
consent  the  award  that  had  l>een  ma<le  in  the  arbitration  Wv>uld  Ix-  set 
aside  without  costs.  The  matter  relatod  to  a  complicat<«l  wt  of  faotH 
arising  out  of  the  question  of  terminals. 

Mr.  SxErnEN  Lyncji  (for  the  Cor)><»ration)  said  that  b  new  arrangempnt 
had  Ihm'ii  eonu>  to  which  would  make  the  arguing  of  the  n]>)>«>a|  which  wan 
set  down  a  year  ago  unnecessary.  The  apjM-al  had  reference  to  the  fart 
that  evidence  was  admitted  at  the  arbitration  which  was  objectnl  to. 

By  consent,  ^he  award  was  set  aaide  without  cost*. 

Re  British  Electric  Traction  Co.  (Ltd.)    On  the  8th  inst.  Mr. 

Justice  Astbury  gave  judgnu'iil  "U  the  jxtition  of  the  comjiany  to  con 
linn  a  reductioi»  of  cijutal  by  £1 .001  .r.^)2. 

He  8aneti(uu<d  the  scheme  in  the  terms  of  the  petition. 


PARLIAMENTARY  INTELLIGENCE. 


TRADING  WITH  THE  ENEMY  lEXTENSION)  BILL. 

The  second  reading  of  this  Bill  took  place  in  the  House  of  Commons  on 
Monday.  Lord  R.  Cecil,  who  moved  the  second  reading,  said  the  object 
of  the  Bill  was  to  impede,  if  not  to  stop,  trading  with  the  enemy  in  neutral 
countries.  At  present  for  belligerent  purposes  the  nationality  of  anybody 
depended  xipon  his  domicile.  A  German  with  a  domicile  in  a  neutral 
country  was  treated  as  a  neutral.  The  result  was  that  it  was  no  offence 
for  a  British  subject  to  trade  with  a  German  firm  in  a  neutral  countrj-, 
and  it  was  no  offence  for  ships  to  carry  his  goods  or  for  banks  to  finance 
his  business.  The  result  was  that  we  found  in  a  number  of  neutral 
countries,  particularlj-  in  South  America,  neutral  firms  doing  a  very  good 
business,  and  at  any  rate  in  times  past  they  had  been  of  direct  assistance 
to  tlic  enemy.  He  admitted  there  was  great  difficulty  in  dealing  with 
the  trade  of  an  old  mercantile  country-  like  our  own.  E.xtreme  care  had 
to  Ix!  taken  lest  the  blow  aimed  at  German  trade  reacted  on  British  trade. 
The  whole  matter  had  been  carefully  considered  by  the  Government. 
The  best  result  could  be  achieved  by  forming  a  black  list  of  traders  in 
neutral  countries,  who.  whether  of  enemy  nationality  or  not,  were  sub- 
stantially enemy  firms  who  could  be  safely  cut  off  from  British  intercourse 
without  doing  serious  injurj-  to  British  trade.  In  addition  the  Bill  would 
do  something  to  put  upon  equal  terms  the  British  and  French  law  on  that 
question. 

MUNITIONS  OF  WAR   AMENDMENT;  BILL. 

The  text  of  this  Bill  has  been  issued.  It  gives  power  to  the  Minister 
of  Munitions  to  declare  Government  factories  in  which  munitions  work 
is  carried  on  to  be  controlled  establishments.  The  p-incipal  Act  is 
amended  so  as  to  make  tha  issue  of  certificates  of  discharge  compulsory 
ti]K)n  an  emj)loyer  when  he  dismisses  a  workman  or  suspends  him  for 
more  than  three  days  unless  the  tribunal  is  of  opinion  that  the  workmin 
was  guilty  of  misconduct  in  order  to  secure  dismissal.  The  definition  of 
munitions  work  is  extended  so  as  to  include,  among  other  things,  the 
supply  of  power,  light  and  heat  certified  by  the  Minister  of  Munitions  to  fl 
be  of  imjjortance  for  carrying  on  munitions  work,  and  the  erection  of  " 
munitions  factories  or  other  buildings  required  for  naval  or  militi'-y 
purjwscs. 

MANCHESTER  ELECTRICITY  SUPPLY. 

In  the  House  of  Commons  on  Tu'isday,  Mr.  Needham  asked  the 
President  of  the  Board  of  Trade  whether  attention  had  bcvn  drawn  to 
the  anxiety  of  the  Manchester  Corporation  Electricity  Committee  in 
regard  to  the  maintenance  of  the  supply  of  electric  powo",  and  whether 
ficilities  would  be  afforded  to  that  Committee  to  secure  an  ample  and 
regidar  supply  of  coal,  and  so  obviate  the  curtailment  of  electric  power 
su])plies. 

In  reply,  Mr.  Runcimax  said  that  the  matter  hvd  boon  brought  to  the 
otice  of  the  Board  and  it  was  receiving  attention, 
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COMMERCIAL  TOPICS. 


Eleetripitv  Sunnlv  ^^  another  column  will  be  found  an  abstract  of 
in  AiKifralia  ^^®  report  for  1914  of  the  proceedings  in  regard 

to  the  applications  for  orders  in  Council  (under 
the  Electric  Light  and  Power  Act  of  Victoria)  for  the  supply  of  elec- 
tricity. This  report,  which  is  the  last  one  published,  gives  a  good 
idea  of  the  steady  progress  of  electricity  supply  in  the  State  of 
Victoria.  There  were  eleven  new  applications  and  nine  orders  were 
issued,  making  a  total  of  107  orders  since  the  passing  of  the  Electric 
Light  and  Power  Act  of  1896.  At  the  end  of  1914  there  was  a 
capitp.l  of  over  £2,750,000  sunk  in  electricity  supply  works  in  the 
State,  apart  from  electric  tramways  and  railways,  independent  plants 
for  mines,  &c.  In  Melbourne  the  demand  for  electrical  energy  for 
lighting,  power  and  heating  is  increasing  at  a  highly  satisfactory  rate, 
the  total  connections  iii  the  city  a,nd  suburbs  representing  about 
55,000  kw.,  including  about  30,000  h.  p.  in  motors.  There  is  a.lso 
good  progress  to  report  from  the  smaller  inland  towns.  At  present 
there  is  a  great  prejudice  in  favour  of  British  manufactures,  and  we 
believe  it  would  pay  our  manufacturers  and  exporters  to  devote 
time  and  attention  to  nursing  the  Australasian  market  for  electric 
machinery,  apparatus,  fittings,  &c.  Hitherto  great  quantities  of 
German  goods  have  been  imported,  while  American  manufacturers' 
goods  are  ?.lso  much  in  evidence  in  Australia.  It  will  not  be 
difficult  to  displace  the  former  if  ordinary  care  be  exercised  in 
ascertaining  the  trend  of  events  and  by  keeping  in  touch  with  the 
particular  requirements  of  Australia.  Now  is  the  most  favourable 
time  to  make  a  start  to  capture  the  whole  of  the  trade  hitherto 
in  our  enemies'  hands. 

We  think  that,  in  view  of  the  present  circumstances,  the  following 
resume  of  the  Electric  Light  and  Power  Act  (1896)  of  Victoria  ma.y 
be  useful,  as  showing  Australian  practice  in  electricity  supply.  The 
Act  is  based  upon  our  Electric  Lighting  Acts  of  1882  and  1888,  but 
contains  various  modifications  to  suit  local  conditions.  Under  its 
provisions  the  period  of  an  order  issued  to  an  undertaker,  other  than 
a  local  council,  is  limited  to  30  years.  Provision  exists  for  the  review 
of  rates  of  charge  for  a  supply  of  electricity  in  the  case  of  a  company 
or  person,  and  for  municipalities  to  purchase  such  undertakings 
within  six  months  before  the  expiration  of  30  years  from  the  date 
of  the  order,  or  of  such  shorter  period  as  may  be  stated  in  the  order. 
A  company  or  person  may,  upon  the  expiration  of  his  or  its  order, 
obtain  a  further  order  to  act  as  undertaker,  but  such  order  would 
contain  such  provisions  as  the  Governor  in  Council  may  thmk  fit, 
to  enable  a  municipality  to  acquire  such  undertaking  within  a  shorter 
period  than  that  of  the  30  years  above  mentioned.  The  Act  pro- 
vides that  no  Council,  company  or  person  sha.ll  use,  lay  or  erect  any 
electric  line  or  supplj'  electricity  for  public  or  private  purposes 
except  under  the  authority  of  an  Order  in  Council ;  but  this  pro- 
vision does  not  extend  to  any  case  where  any  electric  line  is  not  laid 
beyond  the  limits  of  any  premises  in  which  electricity  is  generated. 


Although  the  Orders  in  Council  authorise  the  supply  of  electricity, 
they  do  not  necessarily  authorise  the  erection  of  overhead  lines  for 
that  purpose,  but  are  framed  chiefly  for  systems  of  underground 
distribution  to  consumers.  Sec.  30  of  the  Act  prohibits  undertakers 
from  placing  any  electric  line  above  ground  without  the  con-sent  of 
the  local  Council  and  of  the  Minister,  neither  of  which  is  withheld 
except  in  special  circumstances.  Distribution  is  thus  effected 
almost  wholly  by  means  of  overhead  low-tension  conductors,  the 
total  mileage  thereof  throughout  the  State  being  3,233,  against  8<J 
miles  of  similar  conductors  underground.  High-pressure  and  extra- 
high-pressure  overhead  mains  are  subject  to  special  consent  and 
methods  of  construction  in  each  case.  The  granting  of  an  order  to  a 
compa.ny  or  person  is  subject  to  the  consent  of  the  local  Council,  and 
such  consent  is  contingent  upon  a  poll  of  the  ratepayers  being  ta.ken 
to  ascertain  whether  it  is  desired  to  forbid  such  consent.  The 
Minister  for  the  time  being  administering  the  Act  may  recommend 
the  Governor  in  Council  to  dispense  with  such  consent  if  the  cir- 
cumstances should  warrant  it.  Differing  rates  of  charge  for  lighting 
and  for  power  are  permitted.  Charges  are  by  flat  rate  and  by 
maximum  demand,  and  also  by  rates  depending  upon  hours  of  use, 
and  of  maximum  monthly  consumption,  the  basis  of  all  such  alter- 
native methods  being  that  no  preference  or  unfair  discrimination 
shall  be  made,  and  that  every  CouncM,  company  or  person  within 
that  part  of  the  area  shall  be  entitled  to  a  supply  on  the  same  terms 
on  which  any  other  Council,  compr.ny  or  person  in  such  part  of  the 
area  is  entitled  under  similar  circumstances  to  a  corresponding  supply^ 


The  Export  of 
Manufactured 
Goods. 


The  Board  of  Trade  figures  of  our  foreign  trade 
in  the  month  of  November  show  a  welcome 
advance  in  the  value  of  exports — in  fact  they 
exceed  those  of  any  month  since  the  outbreak 
of  the  war,  and  a  good  feature  of  it  is  that  there  is  an  increase  in 
nearly  every  class  of  goods.  The  exports  were  valued  at  £35,639,166 
against  £24,601,619,  and  £44,756,138  in  the  corresponding  months  of 
1914  and  1913  respectively.  The  value  of  the  exported  electrical 
goods  was  £405,910,  an  increase  of  £169,967  on  the  month,  and  an 
fncrease  of  £88,687  to  date,  as  compared  with  1914  ;  iron  and  steel 
manufactures  were  exported  to  the  value  of  £4,172,984,  an  increiisc 
of  £1,586,873  on  the  month;  exports  of  chemicals  increased  by 
£690,939,  but  machinery  exports  showed  a  decrease  of  £137,070. 
On  the  whole  this  is  good  record  under  present  circumstances,  and  we 
hope  that  the  most  strenuous  efforts  will  be  made  to  maintain  and 
even  to  improve  upon  it. 

*         *         *         * 


Power  in 
Agriculture. 


The  Smithfield  Club  Annual  Cattle  Show,  which 
closed  its  doors  on  Friday  last,  the  10th  instant, 
and  at  which  a  variety  of  engineeruig  exhibits 
is  always  made,  presented  features  of  more  than  ordinary  interest 
than  in  past  years.  In  exhibitions  of  this  kind  it  is  usually  possib'e 
to  detect  tendencies  in  certain  directions.  On  the  present  occasion 
it  was  particularly  noticeable  in  regard  to  the  present  and  prosjiective 
use  of  petrol  and  paraifin  as  sources  of  agricultural  power.  From  a 
purely  electrical  point  of  view  it  is  instructive  to  record  the  appear- 
ance of  a  large  number  of  small  power  petrol  and  paraftin  enguies 
which  can  be  used  for  d\iiamo  driving  and  also  for  mechanica.I 
service.  The  output  of  these  engiiaes  h as  evident  ly  mcreased  to  such 
an  extent  that  they  can  be  oftered  at  competitive  prices  We 
believe  the  chief  stimulus  in  production  has  come  from  the  Lnited 
States,  but  whether  the  Americans  will  succeed  in  hoU'.mg  the  market 
r  mains  to  be  proved.  In  a  number  of  cases  the  American  eugme 
is  belted  to  an  English  dxaiamo,  with  English  accimudators  and 
Enc'lish  switchboards,  to  make  complete  country  house  light  mg  sets. 
Pos°  essing  the  advantages  of  convenience  and  safety,  these  electric 
licrhtincr  outfits  arc  proving  more  attractive  than  acetylene  or  i^trol 
gas  •  tlie  engmc  which  drives  the  dxiiamo  can  always  be  used  for 
chaff  cutting,  horso  clippmg,  sheep  shearing,  &c  \\  e  were  par- 
ticularlv  impressed  with  the  developments  in  i^etrol-driven  ploughs. 
A  self-contained  plough  with  petrol  engine  for  proi>eUmg  purposes 
attracted  large  crowds.  In  these  days,  when  horses  are  ^  carce,  such 
a  mechanism  cannot  faU  to  attract  on  commercial  gromvds  alone, 
quite  aside  from  its  mechanical  features.  Hitherto  i>ower  ploughing 
has  presented  linle  more  than  an  ordinary  problem  m  mechanical 
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haulage,  and  it  is  in  this  form  that  the  electric  plough  as  at  present 
known  has  been  used.  The  self-contained  jxjwer  plough  is,  however, 
another  ])roposition,  and  it  will  l)c  instructive  to  observe  to  what 
extent  this  latest  application  of  ])Ctrol  power  to  agriculture  is  taken 
up  by  the  farming  interests.  In  the  halcyon  days  of  peace,  to  which 
we  are  looking  forsvard,  electric  power  on  the  countryside  may 
become  an  established  fact.  In  the  meantime  we  must  derive  what 
satisfaction  we  can  from  the  change  in  the  habits  of  the  farmer  which 
the  j)ower  plough  is  bound  to  introduce.  Probably  the  jump  from 
horses  to  electric  power  was  too  great,  and  it  will  be  necessary  to 
have  an  intermediate  stage  in  which  petrol  is  the  source  of  energy. 

*         *         *         * 


U.S.A.  Export 
Trade. 


The  Federal  Trade  Commission,  which  has  been 
authorised  by  Congress  to  make  an  investiga- 
tion of  the  conditions  that  affect  American 
foreign  trade  and  to  rei>ort  the  facts  with  such  recommendations 
as  it  deems  advisable,  Ls  sending  out  30,0()0  letters  of  inquiry  as  a 
part  of  the  investigation. 

J'y  i)uJ)lic  inquiries  tluouglioiit  the  country  and  h\'  other  means  the 
Commission  has  been  gathering  facts  and  information  as  a  basis  for  its 
report,  but  it  now  desires  to  obtain  information  from  a  larfjc  number  of 
men  who  were  unable  to  appear  at  the  hearings.  About  20,0f)0  letters 
will  go  to  American  manufacturers  and  producers,  and  abfjut  10,000  will 
be  sent  to  other  authorities  on  foreign  trade  conditions,  such  as  export 
commission  merchants,  maiuifacturcrs,  export  agents,  imiwrters. 
domestic  merchants,  engineers,  jtubJicistH,  economists,  l)aTikcrs,  &c.  To 
those  who  will  co-operate  with  the  Commission  in  furnishing  facts,  &c., 
a  schedule  of  inquiries  will  Ix;  sent  covering  the  topics  on  which  the  com- 
mission desires  information.  The  20,000  manufacturers  and  producers 
will  comprise  every  imjKirfant  branch  of  American  industrial  enterprise, 
and  represent  every  shade  of  opinion  in  regard  to  the  ])resent  prol)leni>!  of 
foreign  trrule.  It  is  quite  evident  that  ourAmerican  cousins  are  paying 
e|os<'  attention  to  the  development  of  their  ex|K)rt  trade,  and  it  is  to  )yo 
hoped  that  the  Board  of  Trade,  as  well  as  our  manufacturers  and  ex- 
l»orters,  will  not  forpet  the  great  importance  of  not  only  maintaining 
r)ur  position  as  an  e\-i)ort  nation,  but  of  eypandinji  our  exports  if  jiossihlo. 


IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  the  ireck  Uec.  ti,  1!)15,  to  Dec.    II,   1015. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  list*.  {Sre  aho  note 
at  foot  of  Exports.) 

IMPORTS. 

Folkestone.— /=r(j«fr.-  UnenumerafH.72  rkfs. 

CvmtB-/.— Denmark:    Electrodes.  1 1 1  pkRS. 

LivERior,:..— (/.J./l..-   Unenumerated.  83  pkgs. 

LoNooN.  U.S.A.:  Elec.  machinery.  £1.818;  carbon  candles.  £679;  telephone 
materi.ils,  £153  :  lamp  P3rts.  £1,079  ;  wire  and  cable.  £1,574;  unenumerated.  £5  922 
441  pki;.-.  Holland:  Elcc.  lamps,  £694  919  pkps. ;  lamp  parts,  £668  ;  unenumerated 
£272.  France:  Carbon  candles ,  £28;  elcc.  meters.  9  pkgs. ;  unenumerated.  £76- 
4  pkg:.  Denmark:  Elec.  machinery,  £13;  unenumerated.  £453.  //.:/)•.•  Elec 
machmery.  £615-39  pkgr.;  wire  and  cible.  £1,575.  Canada:  Unenumerated.  £432 
Switzerland:  Elec.  limps,  £140;  O-,  marhtnery,  £312;  unenumerated,  £4  885 
Japan:   Unenumerated,  £45. 

EXPORTS. 

To     k^KJK^\.^i\K.  -Auckland:     Wire    and    cable,  £1,157;  une.iumcrated,    £701 
Ajff/*ol/rnf.-  Elec.  machinery,  £577;   unenumerated,  £1,042.     Sydney  ■  E\*c  machinery 

£320;    unenumerated.   £1,019,      WeUiniiti?n:  Wire   and   cable,  £160;     uncnumeratd' 

£1.084.     Br;s6a/ic.-   Unenumerated.  £1,514.    Dunedin:  \JneT\u-^..  .-.  \,t2en.    Lytlri'on  ■ 

Elec.  motor:, £172;   unenumerated. £50.     Adelaide:  [Jr\r:)[y  147     Prfentai-tle- 

£120.    Perth:  Unenumerated.  £178.     Chnstifiurcfi:    Unei,  £472     Oisbjrne- 


Unenumerated,  £13.  Hobart:  U 
Geelong:  Unenumerated,  £182.  A 
Unenumerated,  £15.    Napier:   Ur 

Africa.— Durban:    Elec.  mac! 
£234.     Port  Elizabeth:   Wire  and   -  ..  . 
umerated,£34. 

Ascension.— Telegraph  material,  £82. 

Egypt. — Alexandria:   Unenumer.ited.  £52. 
telegraph  material, £20  ;  uncnumeraie.i,  £i<>. 

South  AND  Central  America.-  r 
graph  material,  £16;    unenumera*' 
pariaso:  Wire  and  cable,  £222  ;  u- 

U.S.A. — New  York  :  Unenumer  • 

Holland.— /Ims/^rrfflw.-  Wire.-.v, 
Unenumerated,  £95. 

Portugal.— 0;,'(v/o.'   Elec.  m,ichlnery 

Sfwh.— Bilbao:  Une-i-  i 

Une 


J.  £52.     Cairui:     Uiicnumerated,   £134. 
!h:    Elec.  machinery.  £280,      Woteanut 
!.£lfc. 

wire  and  cible,  C2I5;    unenumerated. 
15;   unenumerated,  ££01.     Beira:  Uner- 


Pcrl  Stmdan :    Elec.  machinery,  £203  : 


Tele- 

Val- 


.il,421;  unenum«rated.Cl,36r..    Rotterdam: 

£79;  unenumerated.  £37. 

Ccruna:  Wirelert  t«1efraph  mat«rla1,  £800, 


Italy.- Genoa:    Une  ^8. 

Norway.     C ■  • " 

Russia.-- K. 

India,  Ckyl.    ,  :.        ^.  ..;..,  ,.,. 
£3,314;   unenumeratrd,  £920.  Ca: 
Madras:   Unenumerat-^d,  £46      .'■ 
£237;    unenumerated,  £|21 . 
£14  4;    unenumerated,  £39.     ( 
£14.     Rangoon:  Unrnumeratco.  Cl7a. 

Sour apaya.— Elec.  machinery,  £85: 

China.-  v;,,,,.;.,,  .    Unenumerated,  £.,0.  :    ■ 

and   cabl  unenumerated,  £377.    J 

Unenjmri 

Japan.  — >oA[)''irtm(j,-  Telegraph  material.  £681);  unenumcraM.  £50 
enumerated.  £38. 

Java.— Batai'ia:   Unenumeiated.  £165. 


U;-.c;iumctnt<\i.  £78. 
£28. 


Kctic:  Ut 


West  Iud\e3.— Jamaica:  Unenumerated,  £12.  Trinidad:  Elec.  machinery,  £19. 
Cu'        ^ ^•-—.-.£440. 

r  .'.nerated.  £24. 

;.■; -itie,£127;   unenumerated,  £52. 

P;.  .r-F.— Dieppe:  Unenumerated,  £531.  Paris:  Un5numerated,£84.  Calais:  Wire 
and  :-.r  Ie.£3e5;    iirenumera^ed.  £163.     Boulogne:   Unenumerated,  £133. 

FOREIGN  GOODS  (duty  paid  and  free). 

Dur'::K  ■  Unenu-cra'ed,  £251.  New  York:  Unenumerated.  £67.  Duneiin: 
en  LIT"?- -.ted.  £65.  G:<im:  Unenumerated,  £63.  Lv:trttc>n:  Unenumerated, 
Ttm'jru      Unenumerated,  £14. 

Note. — The  large  number  of  items  in  these  official  returns  under  the 
misleading  heading  "  unenumerated  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materials." 


Un- 
£97. 


BUSINESS    NOTICES. 

Tli(i.<.  Wm.  .Allan,  sen.,  and  Frcdk.  Nienie\-er,  electric  lighting  and 
jMJwer  engineers,  27,  Endell-street,  London.  W.C,  have  dissolved 
partnership.     Debts  by  Mr.  Allan,  who  contmues  as  Allan  &  Co. 

The  ])artnership  between  Wm.  Sanders  (deceased),  Wm.  Preston 
and  v..  d.  Selby,  electrical  engineers,  Ridding-lane,  Wednesbury,  has 
been  dissolved.  Debts  by  Mr.  Preston,  who  continnes  the  business 
as  \\'ni.  Senders  <fe  Co. 

Patent  Development.— The  proprietors  of  jiatents  Xos.  3,097. 1912 
and  .'!.0!IS  I  ill  2.  rehiting  to  "Intercommunication  telephones,"  is 
j<rei)ared  to  sell  the  jjatents  or  grant  licences  thereunder.  Applica- 
tions to  Me.s.srs.  Boult,  Wade  &  Temiant,  111  and  112,  Hatton- 
gardcn.  l.,f)ndon,  E.C. 

Plant  for  Sale. — Southend-on-Sea  Corjwration  have  for  sale  some 
electric;:.!  ])];'nt  manufactured  for  two  electricity  sub-stations,  the 
erection  of  whicli  has  been  ]X)stponed  by  direction  of  the  L.G.  Boanl. 
The  pli'.nt  includes  two  Diesel  generators  of  150  kw.  each  (engines 
by  Belliss  &  ^lorcom  and  d\Tjamos  by  British  Thomson-Hou-ston 
Co.).  and  three  Diesel  generators,  each  of  200  kw.  (engines  by  l^lliss 
&  Morcom  and  dynamos  by  Ph'xnix  D3Tiamo  Mfg.  Co.).  Particulars 
from  the  borough  electrical  engineer  (Mr.  Roliert  Birkett).  Cor- 
lK)rati<)n  Elertritity  Works,  Southond-on-.Sea.    See  au  advertisetntnt. 

For  Sale.  The  patents  and  stock,  &c..  of  "  The  Checkogram  "  are 
advertised  for  sale  in  another  column.  Particulars  from  the  liquida- 
f.n  l\\\    M.  Robinson).  1")<>.  O.xford -street,  lymdon.  \\'. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

A  first  ;Mid  liiial  dividend  of  ()|d.  is  payable  at  2(i.  Baldwin-street. 
Bristol,  to  cnnlitors  of  Ceo.  J.  T.  J.  Parfitt,  consulting  electrical 
engineer.  1 1.  Priory-road,  Keynsham,  near  Bristol. 

The  first  meeting  of  creditor.''  of  C.  B.  Bowell.  engineer,  lately 
trading  rt  4.v,  Zion-place.  Margate,  will  take  place  on  Dec.  18  at  68  v, 
Cftstle-street.  Canterbury,  and  fhe  public  examination  on  .same  date 
at  the  Cuildhall.  Canterbur\-. 

A  second  ami  final  dividend  (l.s.  2d.)  will  be  jmyable  on  l>ec.  21  .it 
27,  Bra/x'nno.se-strect,  Mancht^ter.  to  creditors  of  Chas.  Hellyer 
Pears(m,  electrical  engineer,  &c.  (trading  as  Pearson  &  Co.,  and  as 
the  R()..\.  Kngineering  Co.),  .51a,  Mo.sley-street  and  Stockton -street. 
MiMjehester  rnd  4.  Manchester-road.  Hyde. 

A  meeting  of  creditors  of  the  Renew  Electric  Lam]>  i\t.  (Ltd.)  wil' 
1»c  held  today  (Oec.  17)  at  the  office  of  Mr.  d.  E.  Percival,  <».  Ohl 
.lewry.  l.^indon.  K.C. 

Winding-up  Petition. — \  petition  for  winding  up  National  Alloys 
(Ltd.)  vill  be  heard  by  Mr.  .lustice  Astbury  on  Doe.  21. 

niiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^^ 

m  ELECTRICITY  SUPPLY.  m 


EXTENSIONS. 

Aberdeen.  .\t  last  week's  meeting  of  the  Council  there  was  con- 
sideralile  <liseussion  on  the  recommendation  of  the  Electricity  Com- 
niitte«'  to  jiut  ddwn  additional  generating  jilant. 

The  eonvener  (Mr.  (Jinn)  moved   the   adnjUion   <^f    the    report,  and 
said  the    recnrdB    of    the    department   showed    continual    increai»e*  in 
the  BTipply.     They  had  a  monojioly  of  the  supply  of  electricity  in  the  city, 
which  eMrricd  iI.k  rosjvmsibiiities.  one  of  these  bein)?  to  m»intJ«in  siipplv 
Mill  .1  dep!«rtmrnt  which,  in  the  list  fi\T  ■  t 

I   revenue  from  £47.i%00  to  £6l>,(.HXt.     Tin  .\  <1 

n\i«r  ;<.tMHt  con'-niners.  including  nuuiy  works  and  indunlries  which  wore 
the  niamslay  i^f  the  ttiwn  s  business  and  proK|)erity. 

Artnnx  ndinent  not  to  prrceedwith  the  pro jiosed extensions  «<  i>resent 
\vn-  r.irri.il  liy  17  votes  so  14. 

Burton-on-Trent.  .\t  last  week's  meeting  the  Council  appro\Td  a 
proposal  to  ajijJy  to  the  L.C  Board  for  sanction  to  a  loan  of  £3,500 
for  extendi  m"  of  the  electric  siipply  cables. 
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Hastings.- Application  Iwis  l)een  inado  to  the  L.G.  Board  for 
sanction  to  a'  loan  of  £500  for  house  services. 

Kingston-on-Thames. — An  in(|uiry  wrs  held  on  Wednesday  into 
the  application  of  the  Ctuicil  for  sanction  to  a  loan  of  £16,792  for 
the  electricity  supply  undertaking. 

Nuneaton.  -The  L.G.  Board  have  notified  the  Council  that  they 
have  reconsidered  their  application  for  sanction  to  raise  a  loiin  of 
£10,000  for  extensions  of  the  generating  plant  and  mains,  and  that 
the}'  would  not  take  exception  to  the  Council  entering  into  definite 
contracts. 

Pembroke  (Dublin). — A  special  meeting  of  the  Urban  Council  was 
held  last  week  to  consider  the  question  of  ])utting  down  an  additional 
Diesel  engine  for  the  electricity  works. 

A  letter  was  submitted  from  Messrs.  8ulzer  Bros,  as  to  their  tender  for 
a  Diesel  engine  and  there  was  also  sf)nie  correspondence  with  the  L.  G. 
Board  regardins.;  loans  for  electrieity  suj)])ly  and  other  works.  The 
chairman  (Mr.  C.  F.  O'Neill)  said  there  had  been  a  deputation  to  the 
Board  since  the  meeting  of  the  C'ouncil  on  the  29th  ult.  and  he  asked  the 
electrical  engineer  (Mr.  I'rice)  fir+tt,  was  it  necessary  to  purchase  a  new 
Diesel  engijie  ;  and,  secondly,  could  he  get  on  with  his  Avork  in  the 
electricity  department  without  getting  a  new  engine  ? 

Mr.  Phice,  having  answered  the  first  question  in  the  affirmative  and 
the  second  in  the  negative, 

The  Chairman  propoEcd  that  the  resolution  passed  at  the  last  meeting 
shoidd  be  rescinded.  He  said  that  tlie  deputation  had  put  lx>fore  Sir 
Henry  Robinpon  what  was  required,  and  they  were  promised  that  there 
would  be  an  inquiry  at  the  earliest  moment,  and  that  he  would  be  pre- 
pared to  ask  the  Treasury  to  sanction  the  loan  if  the  Coxmcil  could  furnish 
him  with  the  reasons  for  purchasing  the  engine.  Messrs.  Sulzer  Bros, 
had  made  a  certain  offer  and  the  chairman  asked  the  Council  to  accept 
that  offer,  su>)ie<;t  to  the  sanction  of  tlie  L.G.  Board,  which  woidd  not  be 
given  until  theiufjui'y  had  been  hekl.  Having  read  a  statement  of  what 
was  needed  in  tlie  elc  trieity  department,  he  said  he  did  not  think  that 
any  member  wished  to  see  Pembroke  phniged  into  darkness. 

Mr.  J.  (JooD  went  into  the  details  of  the  history  of  the  pi'oposed  ex- 
tension. The  Committee  wanted  to  know  tii(^  result  of  the  interview 
with  tlie  L.G.  Board.  Theie  had  been  two  proposals  before  the  Com- 
mittee— fii.st,  to  re])air  the  old  Diesel  engine  in  the  Ringsend  works  ;  and 
second,  to  scrap  that  engine  and  install  a  new  one.  If  a  motor  car  broke 
down  after  18  months,  would  not  any  member  of  the  Council  have  it 
rei)aircd  ?  As  a  businci^s  man,  he  held  that  the  proper  course  was  to  have 
the  piesent  engine  iei)aiied.  Two  London  engineers  reported  that  the 
engine  could  be  made  as  gccd  as  it  had  been  the  first  day.  Li  the  present 
crisis  an  order  had  been  issued  that  the  Council  was  to  avoid  any  expense 
that  it  possibly  could.  Even  if  the  Council  decided  to  purchase  the  new 
engine,  the  engine  would  not  be  delivered  for  about  three  months.  The 
winter  load  on  the  electricity  works  would  then  have  passed  and  they 
should  be  easily  able  to  meet  th^ir  summer  requirements.  Supposing 
that  the  repairs  took  fliree  months,  they  should  have  the  old  engine 
ready  as  scon  as  the  new  one,  and  should  avoid  the  additional  worry 
and  expense  (£3,000)  of  purchasing  the  new  engine. 

Mr.  Price  said  that  they  would  not  '"  scrap  "  the  old  engine  ;  it  would 
be  in  stock  :  it  was  necessary  to  have  a  new  engine. 

The  motion  was  then  carried  by  six  votes  to  four,  and  it  was  resolved 
to  purcha.'^c  the  engine  from  Messrs.  Sulzer  Bros.,  subject  to  the  L.G. 
Board's  sanction,  and  to  apply  to  the  Board  for  sanction  to  a  loan 
of  £L5,000  for  electricity  and  other  works. 

Sutton  Coldfield. — Mr.  E.  F.  Clarke  has  been  appointed  consulting 
electrical  engineer  at  £1 25  per  annum.  Mr.  Clarke  is  a  member  of  the 
Council  who  has  done  much  good  work  for  the  electric  supply  depart- 
ment for  nothing,  and  the  present  a.rrangement  is  a  temporary  one. 

West  Ham. — The  electrical  engineer  (Mr.  J.  W.  Beauchamp)  has 
reported  on  the  existing  arrangements  for  the  supply  of  feed  water 
at  the  generating  station  and  has  submitted  estimates  for  extensions 
p.nd  alterations  which  were  provided  for  in  a  loan  sanction  ob- 
tained in  connection  with  the  last  extensions,  but  which  had  not 
hitherto  been  carried  out. 

Mr.  Beauchamp  points  out  the  desirability  of  now  proceeding  with 
the  work,  which  is  estimated  to  cost  £L3.50.  The  amount  of  the  un- 
expended sanction  in  regard  to  the  work  being  approximately  £1,100,  the 
Electricity  Committee  recommends  that  the  balance  (£250)  be  defrayed, 
if  necessary,  out  of  current  revenue,  and  that  the  engineer  be  instructed 
to  order  the  necessary  apparatus  and  material. 

GENERAL. 

Andover. — A  site  for  the  erection  of  electricity  supply  works  near 
the  present  gasworks  has  been  acquired. 

•  Battersea  (London). — The  Metropolitan  Water  Board  proposes  to 
enter  into  an  agreement  with  the  Borough  Council  for  the  supply  to 
the  Battersea  station  of  current  for  lighting  and  power  at  a  flat- 
rate  of  Id.  per  unit  for  iiower  and  ']\c\.  per  unit  for  lighting,  plus  a 
tcm])orary  increase  of  H)  ])er  cent. 

Brighton. — Owing  to  the  iiigh  price  of  con!,  the  charges  for  elec- 
trical energy  supplied  bj'  the  municipal  undertakmg  are  to  be  again 


increased.     The  flat  rate  of  M.  per  unit  was  rceentlv  axlvanced  to 
4'^d.,  and  in  future  it  will  be  ojd.,  and  8i)ecial  charges  to  customere 
of  more  than  20,000  units  are  to  b..-  abolisherl.  The  '  ' 
way  current  has  al.so  been  .-.dvrnced,  and  the  rat«  foi       ^  .  ; 

the  borough  is  increased  by  id.  a  unit. 

Bristol.-  Of  the  employees  of  the  electricity  department  77  are 
serving  with  H.M.  Forces,  61  pre  Derby  Reserves  •  B."'  and  Bjx  i<i 
the  Naval  Reserve,  while  ."»0  have  been  rejected. 

Of  the  remaining  nieml)c-.s  of  the  staff  70  are  over  age,  )•>  ii 
three  are  physically  unfit  and  tbe-e  a'c  1 3  lulics  in  the  clerical  dtq, .  > . 
There  are  also  two  badged  and  two  unbidged  men  at  Avonbtnk  » 
and  one  un badged  person  on  the  manatfcment  and  cir-      '    •    ^ 
Minis  er  of  Munitions  basis:  ued  war  service  badges  to 

Darwen. — Mr.  C'.  E.  fiarnett,  borough  electrical  engineer,  and  Mr. 
F.    J.    S.    Ho.sken,   manager   of   the   Corporation   tramway.H,   have 

enlisted  under  the  Derby  grou))  sy.stem. 

Fakenham. — The  Parish  Council  r'^centiy  decided  not  to  enter  into 
any  agreement  in  regard  to  the  sui)ply  of  electricity  in  the  di*<trict 
during  the  continuance  of  the  war. 

Hackney  (London). — At  the  meeting  of  the  Borough  Connci' 
yesterday  (Thursday)  the  Establishment  Committee  rejxjrted  that 
the  Electricity  Cdmmittee  had  informed  them  that  they  had  hafl 
under  consideration  a  report  of  the  borough  electrical  engineer  (Mr. 
L.  L.  Robinson)  in  reference  to  the  resignation  of  Mr.  H.  G.  Barra- 
clough,  generating  engineer,  who  left  the  service  at  the  end  of  October. 

Mr.  Robinson  had  intimated  that  it  was  imperative  to  fill  temporarily 
the  vacancy  thus  caused,  and  that  he  had  experienced  great  difficulty  in 
obtaining  suitable  men  for  the  pt.sition.  In  view  of  the  large  demand  on 
the  undertaking  for  power  purposes  in  the  borough  the  number  of  gener- 
ating engineei'3  now  'Cfpiired  was  four  ;  but  as  at  present  there  were  only 
two  on  the  staff,  it  had  been  l^c-ccssary  to  engage  another  man  at  a  salarj* 
of  £3  per  week,  which  is  obviously  unfair  to  the  engineers  on  the  staff  of 
the  Council  whose  maximum  salary  was  Mow  this  figure.  The  generat- 
ing engineers  in  the  service  of  the  Council  were  Mr.  E.  K.  Wilkinson  and 
Mr.  F.  D.  Osborn,  and  their  suluies  were  £135  and  £120  p<T  annum 
rerq)ectively.  The  Electricity  Committee  are  endeavouring  to  get  the 
assistant  distributing  engineer  (Mr.  A.  G.  Hilhng)  released  from  service 
with  H.M.  Forces,  and,  if  successful,  it  was  intended  to  use  him  on 
distributing  work  genevalh'  and  to  take  the  place  of  a  generating  engineer 
in  case  of  emergency.  In  the  event  of  Mr.  Hilling  being  released  it  would 
only  necessitate  the  engagement  of  one  man  at  £3  per  week.  The 
Electricity  Committee  had  requested  the  Council  to  forthwith  increase 
the  salaries  of  the  above-mentioned  officers  to  £150  per  annum,  and  in 
view  of  the  exceptional  circumstances  now  prevailing  the  Establishment 
Committee  were  of  opinion  thit  the  proposal  should  be  adopted. 

Islington  (London). — The  Guardians  have  decided  to  wire  their 

Liverpool-road  offices  a,nd  clispensar\-. 

Lambeth  (London).— At  last  week's  meeting  of  the  Borough  Counc  1 
it  was  reported  that  the  South  London  Electric  Supply  Cor^jn.  bed 
given  notice  to  its  consumers  that  an  addition  of  9  jxn-  cent,  would 
be  made  to  the  charges  for  current  supplied  as  from  the  December 
meter  readings.  The  present  charge  for  energy  is  oid.  ]ier  unit  for 
lighting. 

Loughborough.— -At  the  Council  meeting  last  week,  in  mo\-ing  the 
adoption  of  the  half-yearly  accounts  of  the  electricity  undertaking. 
Alderman  A.  A.  Bumpus  t-iid  they  had  a  largely  increased  output 
of  current  during  the  half-year,  approximately  one-third  increjtse. ' 

Unfortunatelv,  that  came'nearly  entirely  under  the  heading  of  power 
which  was  sold  at  a  low  rate.  That  did  not  assist  their  finance*  as  o'd  the 
current  for  lighting,  wliicli  had  not  expanded  in  ])roportion.  The  figures 
under  the  heading  of  units  sold  at  4d.  showed  that  only  £743  was  realised. 
against  £800  in  the  corresponding  half-year  last  year.  Economy  during 
the  war  and  the  closing  of  some  businesses  accounted  for  the  diminution. 
Their  expenses,  owing  to  the  increase  in  the  cost  of  coal,  wages.  Ac.  had 
been  heavier.  Nevertheless,  whereas  a  year  ago  for  the  corresponding 
jieriod  the  gross  profit  was  £517,  they  had  now  a  gross  profit  of  £87S. 

Luton.— At  the  last  meeting  of  the  CouncU  it  was  decided,  iu  order 
to  reduce  the  difficulty  of  getting  a  supply  of  coal,  to  purchase  M 
10-ton  railwav  wagons  at  £580.  _ 

It  was  also  reported  that  during  the  past  month  the  units  generated 
for  funeral  suiiplv  sho^ved  an  increase  of  43  per  cent,  over  the  number 
generated  during"the  corresponding;  period  of  1914,  and  that  there  were 
at  present  applications  in  for  over  4.300  additional  lumps.  652  h.p.  in 
motors  and  513  kw.  in  heating.  There  are  LSlU  consumers,  representmg 
the  equivalent  of  nearly  70.000  S  c.p.  lamps  connected  to  the  mams. 

Manchester.— The  members  of  the  Electricity  Committee  and 
others  insi)ected  the  generating  stations  on  the  Sth  inst. 

The  first  station  vi-^ited  was  Diekiuson-street.  where  a  ivet^ntly 
erected  converter  for  converting  the  cunent  from  Stuart  street  to 
low-pre.s.suro  was  inspected.  At  Bloom-street  the  largo  storage 
batterv  to  assist  in  tlealing  with  tlie  moriuug  and  evening  i>eak 
lo ids  "was  also  inspected.  A(  Stuart-street  station  tyi>es  of  tie 
older  and  newer  forms  v.i  plant  were  seen.  Here  were  to  lie  seen 
t lie  exhaust  tui bine  of  l.5(tO  kw.,  which  t.<»ke^  the  steam  from  the  old 
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Yates  &  Thorn  engines  put  in  when  the  station  began  work,  and  a 
15,000-kw.  high-pressure  turbine,  which  has  been  in  use  some  18  months. 
Here  also  is  the  new  6,000-kw.  turbine,  recently  installed  by  the  West- 
inghouse  Co.,  running  at  .3,000  revs,  per  min.,  and  before  another  year 
passes  the  machine  will  be  dupUcated.  At  this  station  there  are  about 
50  boilers,  and  each  boiler  is  fed  automatically  with  chain-grate  tj-pe 
stokers.  Considerable  difficulty  Ls  experienced  in  getting  dehveries  of 
the  coal  contracted  for.  It  is  stated  that  either  through  the  fault  of  the 
coal-owners  or  the  railway  companies,  or  both,  the  deliveries  are  short 
to  the  extent  of  50  per  cent.  The  Committee's  stock  of  coal,  which  at  the 
end  of  July  was  21,000  tons,  has  (1to])])C(1  to  12,000,  so  that  unless  there 
is  a  rapid  change  for  the  better  the  jxjsition  will  be  critical.  The  help 
of  the  Government  has  been  invoked,  and  Deputy  Chief  Inspector  of 
Mines  had  been  to  investigate  the  situation  on  behalf  of  the  Board  cf  Trade. 
The  visitors  were  conducted  through  the  works  in  two  parties,  one  under 
the  direction  of  the  chief  engineer  (Mr.  S.  L.  Pearce),  and  the  other  under 
the  guidance  of  Mr.  Arthur  McKcnzio,  chief  assistant  engineer.  The 
chairman  of  the  Committee  (Councillor  Dagnall)  and  Aid.  Walker  (deputy 
chairman)  also  acted  as  guides.  It  is  stated  that  the  British  Carbide 
Company  will  soon  transfer  its  works  from  Norway  to  the  vicinity  of 
.Stuart-street,  and  the  department  should  bcmefit  considerably  thereby. 
The  Company  has  chosen  the  neighlmurhood  of  Stuart-street  almost 
wholly  on  the  ground  that  it  can  get  a  full  and  uninterrupted  supply  of 
electric  current  f(jr  j)ower  ])urpo.ses. 

Queensbury.— The  Electrical  Distribution  of  Yorkshire  (Ltd.)  has 
postponed  its  proposed  applicp.tion  for  an  electric  lighting  order  until 
after  the  war. 

The  Council  resolved  that,  so  far  as  it  was  at  i)resent  constituted,  it  was 
in  favour  of  the  proposals  of  the  company,  and  while  assenting  to  the 
postponement  owing  to  the  exigencies  of  the  war,  the  Council  hojK-d  the 
company  would  renew  their  application  on  the  tetmination  of  the  war. 

Stretford. — The  Council  is  recommended  to  reappoint  Mr.  T.  L- 
Miller  as  consulting  engineer  for  a  further  period  of  12  months  at  a 
fee  of  2~)  guineas. 

Swansea. — At  the  last  meeting  of  the  Tramwa^-s  and  Electric 
Lighting  Committee  the  borough  electrical  engineer  (Mr.  J.  W. 
Burr)  rej)orted  that  I55  now  applications  for  supply  had  been  received 
since  the  last  meeting. 

The  ecjuivalent  number  of  ,30-watt  lamps  applied  for  since  the  last 
meeting  was  405  for  lighting,  583  for  heating  and  577  for  power.  In  regard 
toelectric  light  installations  for  Cwnibwrlaand  Hrynmill  schools,  asu|)ply 
coukl  easily  )je  given  to  Brynmill  schools,  but  the  cost  of  giving  a  supply 
to  the  Cwmbwrla  schools  would  be  £80.'),  and  he  could  not  recommend 
that  expenditure.     Mr.  Burr's  suggestion  was  approved. 

Walsall. — .\t  the  meeting  of  the  Council  on  Monday,  Mr.  Ha\"v\ard, 
in  submitting  ;•,  report  of  the  Electricity  (bmmittee,  expressed  regret 
that  the  consumjition  of  coal  per  unit  showed  a  serious  increr.so. 

When  the  (^'ommittee  dticided  in  .July  last  not  to  increase  the  price 
charged  to  consumers  it  was  made  clear  that  it  required  a  good  deal  of 
courage  to  come  to  such  a  conclusion.  Wh.at  was  rather  anticii)ated  then 
had  since  come  to  pass.  Up  to  a  certain  jwint  the  increased  demands 
made  on  the  station  told  in  the  direction  of  economy,  but  ultimitely  the 
department  had  to  bring  into  u:e  old  and  ineflieient  machinery,  with  the 
rcsviit  that  the  cost  of  product  ion  began  to  rise.  It  had  In-eii  ho])ed  that 
for  at  least  thrtc  months  <>i  the year  theCoinmittee  would  have  had  the 
advantage  of  In-ing  able  to  use  the  new  works,  but  owing  to  the  slow 
progress  made  there  was  no  proK|K^ct  of  the  works  being  brought  into  use 
this  winter.  Under  the  circumstances,  they  were  bound  to  do  the  l)esf 
they  could  with  their  old  ])Iint.  There  had  In-cn  some  pros]K>et  that  a 
a  profit  would  have  been  made  on  the  undertaking  sufli<ient  to  dcfrav 
the  cost  of  superseded  j)lant,  but  a  big  increase  in  the  coal  bill  would  now 
have  to  be  reck'.ned  with.  The  ajipeal  to  ])rivate  consumers  to  restrict 
t  heir  demands  in  t  lie  early  \mT{  of  t  he  evening  had  Ix-en  res]>onded  to  splen - 
didly,  nn<l  a  continuance  until  after  Christmas  might  avert  ab.'eakdown. 

Mr.  Tai.Hot  characteriKed  the  report  as  a  niost  unsatinfaetory  one. 
stating  that  the  undertaking  had  new  machinery  more  than  suflicient 
to  carry  the  maximum  load.  The  Ministry  of  Mnniti(Mis  hul  «'oinmtn- 
deered  a  ;{,(K)()  kw.  turbo-generatf.r  ordered  for  the  new  generating 
station,  and  the  Committee  had  only  themselves  to  think  for  having  the 
new  works  so  far  behind.  In  npite  of  that,  however,  there  was  no  excuse 
for  an  increase  in  t\w  coal  bill  in  ono  month  by  £405. 

In  re]ily,  Mr.  II avwaud  said  the  statc^meiit  was  inaccurate,  ns  the  most 
obsolete  machinery  hi<l  to  Ix)  used  to  keep  the  works  going. 

Wednesbury.  — At  the  meeting  of  the  Council  last  week  Aid. 
Pritchard  explained  the  cause  of  the  recent  failure  of  the  elcctricitv 

8Uppl\-. 

Ho  said  there  was  no  use  disguising  the  fact  that  the  supjily  did  not 
meet  the  demand  on  all  occasions.  An  extensive  (jUitntity  was  N'ing 
taken  for  ])ower  pur|)oses,  some  works  U-\un  run  night  nn<l  day.  Delivery 
of  a  rotary  converter,  ordered  in  June,  was  ])romis«yl  in  Oetolw-r;  J>ut 
tli(>  makers  were  so  busy  on  other  work  that  it  was  rot  |K-8sil)le  for  them 
to  discriminate  in  the  delivery  of  liiat  particular  michine.  It  was  now 
ready  for  desi)aleh  and  would  1h'  erected  as  soon  as  doli^Tred.  The 
Committee  had  <lonc  all  in  their  |)ower.  and  they  could  lie  hclixxl  if  the 
jtublic  wotild  curtail  the  use  of  current  In'tween  4  ai\d  (1  jini. 

West  Bromwich.— On  Tuesday  the  Council  adopted  the  Electricity 
Committee's  recommendation  to  uicrease  the  price  of  electrical  energv 
1o  ordinary  power  consiuners  by  IT)  j)er  cent.  Increased  coi^t  of  coal 
and  higher  wages  have  caused  the  iucrcase. 


Wigan. — The  chairman  of  the  Electric  Light  Committee  (Aid. 
Grimshaw)  referred  at  the  last  meeting  of  the  Council  to  the  recent 
breakdown  at  the  electricity  works. 

Aid.  GRiiisHAW  said  that  they  had  felt  it  was  quite  possible  that  such 
a  breakdown  might  take  place,  and  quite  early  they  took  the  opportunity 
of  asking  for  powers  to  put  in  two  new  boilers.  The  capacity  of  those 
two  boilers  would  be  equal  to  the  whole  of  the  existing  eight  boilers.  The 
eal  stoppage  was  due  to  the  bursting  of  the  tubes  and  two  of  their  best 
boilers  were  put  out  of  service,  and  later  on  the  same  evening  seven 
bfjilers  out  of  the  eight  were  out  of  service  for  the  same  reason.  The 
next  day  (Sunday)  gave  time  to  get  some  of  them  put  into  proper  con- 
dition. No.  8  boiler,  which  had  an  evaporative  caj)acity  of  13,003  lb. 
]»er  hour,  had  12  tubes  burst  all  at  once.  That  presented  a  problem  to 
the  Council  which  they  would  have  to  consider  if  they  had  to  do  for  the 
town  and  the  t.'-amway  sy.-stem  anything  like  justice.  Six  of  their  boilers 
were  supposed  to  be  10,000  lb.  evaporative  capacity  per  hour,  but  he 
thought  he  had  proved  to  the  Committee  that  they  were  not  getting 
5.000  lb.  They  could  not  afford  to  have  out  of  service  more  than  one 
boiler  at  a  time.  Apart  from  that,  they  were  burning  fuel  to  an  unusual 
extent  because  of  having  to  continually  force  the  boilers,  and  when  they 
had  their  two  Ix'st  boilers  shut  down  it  was  impossible  for  them  to  pro- 
duce sufficient  iwwer  from  their  six  old  boilc-s.  The  L.G.  Board  only 
gave  them  15  years'  borrowing  powers  for  boilers,  and  those  had  been  in 
service  for  tiiat  ]K>riod.  Jlore  than  12  months  ago  they  put  up  a  water- 
softening  plant,  but  the  hardness  of  the  water  was  so  pecuhar  that  no 
mixing  was  able  to  cope  with  it.  They  would  have  to  approach  the 
Water  Committee,  and  he  hoped  the  Chairman  would  see  that  in  the 
interests  of  the  town  they  must  make  an  effort  to  supph"  water  from  the 
Corporation  mains.  As  regards  the  progress  of  the  undertaking,  he 
would  say  frankly  that  it  had  developed  with  greater  rapiditj'  than  the 
boiler  house  had  been  capable  of  meeting.  Thej'  might,  had  they  known 
the  condition  of  the  boilers,  have  made  arrangements  for  the  new  boilers 
earlier,  but  it  was  only  when  they  were  face  to  face  with  an  enormous 
demand  for  electricity  that  they  found  out  they  were  over-running  their 
plant.  In  Octolx^r,  1913,  they  had  1,061  consumers,  to-dav  they  had 
1,197,  an  increase  of  136.  In  October,  1913,  they  had  121.949  8  c.p. 
lamps  ;  to-day  they  had  153,095  8  e.p.  connected.  They  had  163  motor 
consumers  in  1913  ;  now  they  had  207,  an  increase  of  44  h.p.  In  1913 
they  had  35  consumers  for  heating,  and  now  they  had  60.  In  the  two 
years  their  output  had  increased  by  127,457  units,  and  they  had  still 
consumers  waiting  to  be  linked  up  representing  over  2,000  8  c.p.  lamps. 
Now  they  were  having  to  meet  that  increase  with  the  same  plant,  the 
same  boilers,  and,  if  possible,  with  a  worse  water.  They  were  now 
.supplying  a  large  number  of  works  who  employed  people  who  lived  in  the 
town.  Any  b-'cakdown  or  hindrance  was  a  hindrance  to  them  and  a  loss 
to  the  working  classes,  and  they  wished  for  a  supply  of  water  from  the 
mains  which  would  give  them  a  guarantee  of  some  security.  They  were 
siK>:uling  £7,000  on  the  new  boilers. 


mil! 


LIGHTING  &  POWER  NOTES.  m 


Electricity  in  Mining. — At  the  recent  meeting  of  the  Araniayo 
l''ri-,:u  ke  Mmes  (Ltd.)  it  was  stated  that  in  Chorolque  the}*  had  made 
additions  and  improvements  to  the  general  plant  and  completed  the 
installation  of  electric  rock  drills,  which  would  facilitate  and  hasten 
the  investigation  works  in  depth  of  that  big  mountain.  In  Tasna 
the}'  had  made  additions  to  the  driving  power  and  improvements  in 
the  sintering  and  smelting  j)lant.  They  had  completed  the  tin  and 
wolfram  conciMitratiun  plant. 

Hydro-Electric  Works  in  Scotland.— It  is  proposed  to  form  a 
company  to  obtain  j)owers  for  the  utilisation  of  the  water  |X)wer  of 
Ixich  .\we,  in  the  Scottish  Highlands,  for  generating  electrical  energy 
for  steel  works  \\  hioh  it  is  projwsed  to  establish  in  the  district.  Mr. 
J.  Campbell  Robertson  is  chainnan  of  the  promoting  s\-ndicate. 

Wolverhampton.— The  Boanl  of  Trr.de  have  granted  pennission 
to  the  (  iirpur.  tion  to  su])i)ly  energy  to  the  sewage  outfall  works  at 
Banihurst. 


TRACTION   NOTES. 


Bournemouth.—  I^ist  week  the  Council  adopted  the  recommenda- 
tion of  the  Tnvmways  Committee  that  until  Jan.  10  the  timeofstop- 
l)ing  the  tramear  service  in  the  borougli  Iw  10:30  p.m.  The  change  is 
stated  to  have  Ixvn  made  in  the  interests  of  motonnen  and  for  the 
safety  of  the  public  owing  to  the  darkened  streets. 

Manchester.— Tlie  iJoard  of  Trade  hr.w  orderctl  that  the  time 
limite<l  by  the  Manchester  CorjKjration  .\ct,  1911.  for  the  completion 
of  tramways.  &c..  except  tiic  jKirtion  of  tramway  (about  210  yds.  in 
length)  being  so  much  of  tramway  No,  2,  authorised  by  the  Man- 
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Chester  Southern  Tramways  Act,  1903,  as  is  authorised  to  be  con- 
structed in  the  Cheadle  &  Catley  Urban  District,  be  extended  for  one 
year  from  Aug.  18,  1916. 

Pontypridd. — The  scale  of  wages  for  tramcar  drivers  and  con- 
ductors has  been  revised. 

After  five  years'  service  the  men  will  receive  an  increase  of  id.  per  hour 
upon  the  p.-esent  maximum  rates  of  7cl.  and  Gd.  per  hour  respectively. 

Shefileld. — There  will  be  no  tramway  service  on  the  26th  inst.,  as 
owing  to  the  severe  strain  on  the  motormcn  and  conductors  as  the 
result  of  the  present  heavy  traffic  it  is  desired  to  give  the  employees 
a  much  needed  rest. 

It  was  estimated  that  the  total  receipts  for  the  yoir  ending  Mirch  2.5, 
1916,  would  bo  £433,337,  and  the  estimated  expenditure  £391,331,  and 
after  allowing  for  payments  to  the  accumulated  surplus  fund  the  estimated 
net  balance  was  £34,974.  For  the  year  ending  March  25,  1917,  the  total 
receipts  are  estimated  at  £425,744,  and  the  expenditure  £398,100,  net 
balance  being  £23,635.  As  to  motor  omnibuses,  the  estimates  are  as 
follows  :  For  year  ending  March  25,  1910,  total  receipts  £26,211,  expen- 
diture £21,596,  net  balance  £4,615  ;  and  for  year  ending  March  25,  1917, 
estimated  total  receipts  £26,332,  expenditure  £22,620,  and  net  balance 
£3,712. 

Wharfedale. — At  the  Council  meeting  last  week  the  Board  of 
Trade  regulations  as  to  the  speed  of  the  trackless  trolley  cars  between 
Guiseley,  Otley  and  Burley  were  submitted. 

The  Clerk  (Mr.  E.  C.  Newstead)  reported  that  there  were  many  causes 
for  complaint  against  the  boy-conductors  in  the  cars.  They  were  very 
uncivil  to  the  passengers,  and  invariably  took  passengers  from  150  yds. 
to  200  yds.  beyond  the  place  where  they  wished  to  alight,  and  when 
remonstrated  with  they  were  discourteous. 


EMPIRE  NOTES. 


Australasia. — We  have  received  a  copy  cf  the  report  respecting 
applications  and  proceedings  imder  the  1896  Electric  Light  &  PoAver 
Act  (No.  1,413  of  the  State  of  Victoria)  for  the  year  1914. 

During  the  year  11  applications  for  orders  to  authorise  the  supply  of 
electricity  were  considered  by  the  Minister  of  Public  Works  and  nine 
orders  were  granted,  viz.,  to  the  Municipal  Councils  of  Heidelberg, 
Warribec,  Lilydale,  Coburg,  Lancefield  and  Doncaster,  to  the  Waranga 
Shire  Council  for  the  township  of  Rushworth,  to  the  Cock's  Pioneer  Gold 
&  Tin  Mines  No  Liability  (Ltd.)  for  portion  of  shire  of  North  Ovens,  and 
to  the  Melbourne  Electric  Supply  Co.  for  portion  of  sliire  of  South  Barwon. 

Since  the  passing  of  the  Electric  Light  &  Power  Act  in  1896  107  orders 
in  Council  have  been  granted  authorising  the  supply  of  electricity.  Of 
this  number  57  were  granted  to  Municipal  Councils,  49  to  companies  or 
persons  and  one  to  a  Commonwealth  Department.  Eight  of  these  orders 
have  been  cancelled  (either  wholly  or  in  part)  and  six  Munici]ial  Councils 
have  transferred  all  or  portion  of  their  powers  under  their  powers  to 
private  companies.  The  most  important  undertakings  are  those  at 
Melbourne  and  suburbs,  Ballarat,  Bendigo  and  Geelong.  At  Melbourne 
the  total  connections  to  the  mains  of  the  electric  supply  department  of 
the  City  Council  were  equal  to  23,271  kw.  (including  motors  of  a  total 
horse-power  of  13,235)  at  the  end  of  1914  ;  the  connections  to  the  mains 
of  the  Melbourne  Electric  Supply  Co.  wc^e  30,884  kw.  (including  13,509  h.p. 
of  motors),  while  the  North  Melbourne  Electric  Tramways  &  Lighting  Co. 
had  1,489  kw.  connected.  The  total  capital  expended  on  electricity 
supply  works  was  over  £2,750,000  in  the  whole  of  the  State. 

The  "  Australian  Mining  Standard  "  says  the  bulk  of  the  estate  of  the 
late  Mr.  Thos.  Cawthron,  estimated  at  £250,000,  has  been  devised  for  the 
erection  and  maintenance  of  an  industrial  technical  school,  institute  and 
museum  in  New  Zealand,  to  be  called  the  Cawthron  Institute. 

Evidence  in  favour  of  automatic  telephones  was  given  at  Geelong 
(Victoria)  recently  before  the  Federal  Parliamentary  Standing  Com- 
mittee on  Public  Works.  The  first  automatic  installation  in  the  Com- 
monwealth was  erected  at  Geelong.  The  system  has  worked  satisfac- 
torily and  has  been  approved  by  Geelong  subscribers. 

The  Greater  Melbourne  Bill,  having  failed  to  receive  the  approval  of 
Parliament,  and  the  lease  of  the  Melbourne  Tramway  &  Omnibus  Co. 
being  about  to  expire,  a  further  effort  of  the  Government  to  take  the 
service  out  of  the  hands  of  the  municipalities  is  to  be  made,  and  a  Tram- 
way Board  Bill  has  been  drawn  up.  The  bill  provides  for  the  constitu- 
tion of  a  Tramway  Board  of  five  members  (to  be  appointed  by  the 
Governor  in  Council)  to  maintain,  manage  and  operate  the  service  of  the 
company  at  the  expiration  of  the  lease.  Eajh  member,  who  will  receive 
a  salary  of  £250  a  year,  will  hold  office  until  the  expiration  of  the  Act  on 
Oct.  31,  1917,  or  such  earlier  date  as  may  be  proclaimed.  The  board  may 
borrow,  by  way  of  overdraft,  or,  with  the  consent  of  the  Governor  in 
Council,  by  debentures,  &c.,  on  the  credit  of  its  revenues  and  tramway 
undertakings.  The  Governor  in  Council  may  advance  £500,000  to  the 
board,  or  may  guarantee  repayment  of  moneys  borrowed.  On  June  30, 
1916,  at  latest,  the  Melbourne  Tramways  Trust  is  to  be  dissolved,  and 
the  board  is  to  become  its  successor,  and  the  rights,  powers,  &c.,  of  the 
trust,  or  of  any  municipality  in  the  leased  tramways,  are  to  vest  in  the 
board.  With  a  view  to  securing  the  uninterrupted  working  of  the  tram- 
ways at  the  termination  of  the  leases,  provision  is  made  for  the  compul- 
sory acquisition  of  the  whole  of  the  tramway  undertaking  (rolling-stock, 


&c.)  not  included  in  the  trust's  leases,  the  company  to  receive  compen- 
sation by  arbitration. 

The  "Commonwealth  Engineer"  says  Hlayney  (X.S.W.)  Council 
recently  invited  offers  for  the  supply  and  running  of" electric  or  gas  light- 
ing y)lants  for  st.-cet  and  private  lighting. 

With  reference  to  the  Perth  elcctncand  gas  supply  undcrtakin?".  which 
are  now  owned  by  the  Western  Australian  Government,  Mr.  (' 
a  member  of  the  L(!gislative  Coun.-il,  recently  asked  that  ail  c  .....  . 

and  papers  relating  to  the  erection  of  the  electrio  power  houAC  at  E».<t 
Perth,  and  the  supply  of  electric  current  therefrom,  be  laid  on  the  tabic. 
He  said  a  section  of  tho  House  never  contemplated  that  it  would  Ik-  a  hug'i 
concern,  extending  its  "  octopusUkc  tentacles "  from  Fremintlc  to 
Midland  Junction,  stifling  every  other  cnte.-pri.so  r»f  tho  kind  in  tho 
locality.  If  the  Government  at  the  outset  had  placed  Ixifore  Parliament 
the  whole  .scheme  of  tramway  purchase  and  power  houwj  to  cost  lx;twe«n 
£800,000  and  £900,003,  it  would  have  been  rejected  on  the  ground  that 
the  financial  position  did  not  warrant  the  diversion  of  so  much  mom  .• 
from  the  proper  task  of  developing  the  resources  of  the  countrv.  T-a, 
years  ago  tho  Premier  told  Parliament  that  the  contracts  then  let  in 
London  totalled  £188,000.-  Three  weeks  ag.o  the  Colonial  Secretary  gave 
the  estimated  cost  at  £295,000.  He  asked  if  that  was  the  total"  The 
Colonial  Secretary  had  said  that  had  it  been  a  matter  of  supplying  power 
for  the  trams  and  to  provide  light  the  50-cycle  sy.stem  would  have  been 
preferable,  but  in  view  of  the  proposed  electrification  of  the  railwav 
through  the  D  irling  Ranges  the  40-cycle  system  had  been  adopted.  That 
seemed  to  suggest  either  that  the  metropolitan  community  had  been 
committed  to  something  that  was  not  the  best,  or  else  that  the  Govern- 
ment had  definitely  determined  o  i  the  electrification  of  the  railway 
system  through  the  ranges.     Had  the  Government  so  decided  ? 

An  electric  supply  plant  is  being  erected  by  the  Castlemainc  (Vic- 
toria) Electric  Supply  Co.,  and  it  will  be  in  operation  about  Christmas. 
The  generator  will  be  driven  by  a  108  h.p.  Homsby  suction  gas  engine. 
A  temporary  electric  generator  will  be  used  at  first,  and  will  be  replaced 
later  by  a  more  suitable  one  to  bo  obtained  frim  England.  400  street 
poles  are  being  erected.  Mr.  Clements  is  contractor  for  the  poles  and  mains. 
Mr.  Geo.  W.  Stewart,  A.I.E.E.,  is  consulting  engineer  and  manager. 

Bundaberg  (Queensland)  Gas  &  Coke  Co.  has  lx;en  authorised  by  tho 
ratepayers  to  establish  electricity  works. 

A  report  is  being  prepared  for  North  Bulli  (N.S.W.)  Council  by  M". 
Sellars  on  electricity  supply  works. 

The  Tauranga  (N.Z.)  electric  lighting  was  recently  inaugurated.  Tho 
capital  outlay  was  £16,139.  Messrs.  Clinic  &  Son,  Auckland,  are  con- 
sulting engineers. 

Timaru  (N.Z.)  Council  has  decided  to  piu"chase  the  local  electric  light- 
ing and  power  plant  owned  by  Messrs.  Scott  Bros.,  of  Christchurch.  The 
purchase  price  is  £34,500.  A  loan  of  £50,000  to  complete  the  purchase 
and  make  additions  has  been  sanctioned.  The  capacity  of  the  plant  is 
about  1 85  kw. 

The  Tramway  Lighting  Committee  of  Towns\-ille  (Queensland)  Council 
has  had  before  it  the  offers  of  three  firms  to  report  on  a  scheme  for  the 
electric  lighting  of  the  city. 

Wangaratta  (Victoria)  Council  has  applied  for  an  Ordor-in-Coimcil  for 
electric  lighting. 

Australian  Tariff  Commission. — The  following  is  an  abstract  of  the 
general  report  of  the  Australian  Inter-State  Tariff  Commission  :  — 

The  Commission's  special  obje:;tivo  wis  to  asce?'tain  the  relevant  facts 
regarding  (1)  industries  in  urgent  need  of  tariff  assistance;  (2)  correc- 
tion of  technical  and  consequential  anomalies  ;  and  (3)  lessening  cost  of 
living,  subject  to  safeguarding  the  tariff  policy  and  workers  now  em- 
ployed. It  was  found  im;):ssible  to  exclude  any  application  for  tariff 
assistance  on  the  ground  that  the  need  was  not  urgent,  and  this,  with  the 
large  number  of  applications  for  he;  lings  received,  resulted  in  so  b.'oaden- 
ing  the  task  of  the  Commission  as  to  lead  to  an  investigation  of  practically 
the  whole  tariff.  The  Commissioners  visited  120  factories,  most  of  which 
were  well  equipped,  but  many  instances  were  found  in  which  the  tariff 
had  not  succeeded  in  stimulating  progressive  methods  and  economical 
management.  The  expansion  of  the  manufacturing  industries  of  the 
Commonwealth  in  the  five  years  ended  1913  is  shown  by  a  tible.  from 
which  the  following  figmcs  were  abstracted  :  Value  of  output, 
£99,529,631  in  1908,  £161,560,763  in  1913,  increase  62-32  per  cent. ; 
cost  of  raw  material,  wages,  fuel  and  light,  £'<3.01S.S19  in  1908. 
£133,254.465  in  1913,  increase  (>0-51  ]ier  cent.  :  value  of  plant  and  machi- 
nerv,  £25,927,763  in  1908,  £37,256,958  in  1913.  increase- 43-69  per  cent. 
It  will  be  seen  that,  taking  the  whole  of  the  manufacturing  industries  of 
Australia,  the  increased  cost  of  production  had  been  more  than  com- 
pensated for  by  the  increased  value  of  the  output.  Betwnvi  10(.>3  and 
1913  dutiable  imports  (with  duty  added)  increased  from  £38.037,000  to 
£57.529,000,  increase  51-2  per  cent.  The  proportion  of  duty  paid  im- 
ports to  the  value  of  the  output  of  local  fact;iries  was  38-2  ]x-r  cent,  in 
1903  and  35-6  per  cent,  in  1913.  Serious  diffioulties  oc  asionally  anso 
owing  to  the  conflicting  interests  of  different  industries  deix>ndent  ui>on 
or  seeking  tariff  assistance.  When  the  finished  article  of  one  industry  is 
the  necessary  raw  material  of  another,  the  tariff  encoiu-agement  to  both 
industries  may  fail  to  stimulate  development  in  either  case.  Careful 
discrimination  aiipears,  therefore,  necessary,  so  that  suitable  tariff  assis- 
tance under  such  circumstances  should  bo  extended  to  that  mdustn,- 
which  promises  tho  greater  success,  as  being  likely  to  employ  the  greater 
proportion  of  labour.  If  it  bo  found  that  tariff  assistance  to  the  lesser 
works  to  the  detriment  of  the  greater  industry,  then  it  is  to  the  advantage 
of  employes  gencrallv,  and  of  the  public,  that  the  progress  of  the  latter 
should  not  be  subjected  to  a  restriction  which  brings  no  adequate  com- 
pensation.    It  may  be  found  an  advantage  to  withdraw  tariff  encourage • 
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ment  from  certain  fiubordinate  induBtries  when  the  effect  of  snch  cn- 
courag<mient  is  proved  to  bo  a  liindrance  rather  than  an  aid  to  the  total 
of  induKtrial  development.  This  is  (Icsirahle  in  the  <  as-e  of  certain  sub- 
ordinate induBtrios  which  d«!jK;nd  upon  imported  n  v/  material.  Satis- 
factory as  the  progress  of  Australian  industry-  has  I' en,  it  would  have 
been  more  so  in  certain  industries  if  the  encouragement  given  by  the 
tariff  had  not  been  larfrely  diniinif-hed  by  import  duties  on  the  raw 
material  and  the  partially  manufactured  material  ii  dispensable  for  the 
])ur])ose  of  local  manufactures,  and  not  produced  or  likely  to  Ix-  produced 
in  AuHtralia  on  a  commercial  scale.  Duty  has  also  iK-en  eharjreable  on 
indispensable  machinery,  not  manufactuT-ed,  and  not  likely  to  he  manu- 
factured, in  Australia  in  the  near  future.  It  is  fully  recotrnised  that 
where  suitable  raw  material  in  conveniently  available  in  Australia  its 
use  should  be  encourajjed  ;  but  it  should  Ix;  a  condition  of  encourape- 
ment  that  such  raw  material  is  available  in  quantity,  that  it  is  of  fair 
average  quality,  and  that  it  is  gwjgrajjhically  accesgiblc.  No  rule 
appeals  to  have  heen  observed  in  this  resjxct  in  the  ])ast. 

Jt  is  important  that  raw  materials  for  the  purjwse  of  manufacture 
should  be  made  available  at  the  least  possible  cost.  That  cannot  in 
every  CBpe  be  realised  if  the  encouragement  of  the  local  ])roduction  fif 
raw  material  tak(s  the  form  of  imjiort  duties.  On  this  reasoning, 
encouragement  for  the  local  jmiduetion  of  raw  material  should,  where 
practicable,  Ix;  by  mt-ans  of  bounty  and  not  of  import  duty.  The  ]Ki|icy 
of  tariff  encouragement  to  Australian  manufacturcB  adojited  by  Parlia- 
ment involvcB  the  following  general  j)rineiples  :  That  tariff  assistance 
should  he  of  such  an  amount  as  to  enable  the  Australian  manufacturer, 
under  an  efficient  sj-stem  of  proriuction.  and  with  modern  business 
methods,  to  fompete  with  f)Utside  (onijjetitors  with  a  margin  for  a  fair 
and  reasonable  profit.  Assistance  which  ignores  these  conditions  will 
not  tend  to  the  genuine  development  of  Australian  industry  ;  and  that 
encouragement  should  specially  be  extended  to  those  industries  which 
(fl)  materially  strengthen  the  niitional  lesotirres,  and  are  likely  to  l>e  per- 
manently and  successfully  established  ;  (/;)  extend  the  avenues  of  eni- 
])loyment  ffrr  lal)our  under  satisfnetorv  conditions,  and  at  fair  ;'.n<l 
reasenabh-  rates  of  remuneration  ;  (r)  and  are  not  injurious  to  the  health 
of  tl  e  enii'loyc's  engaged  therein  ;  (//)  are  ])roverl.  by  a  frank  flisclosure 
(confident iaily  made)  of  the  afTaiiH  of  the  nianiifacturerB.  to  Ik-  in  need 
«»f  tariff  f.ysistanfc.  The  population  of  Australia  is  small  and  t\ms  not 
rapidly  increase,  and  tln'reipiircnK  rits  of  the  ]io)iulntion  in  manufn  tnred 
articles  are  likely  to  l,c  su<(ehsfu||y  mi  t  by  Australian  industries  within  a 
reasonably  brief  peririd  of  time.  The  jiojiulatii.n  of  Australia  from  HW8 
to  Ifti:}  increased  by  15  ]ier  cent.,  and  during  that  jioriod  the  ]ier8ons 
emp|f>yed  in  facto,  ies  increase<l  by  .'JO  jx-r  cent.  In  the  ojx^n  markets  of 
the  world  Australia  cannot  successfully  compete  with  the  manufactured 
produds  r>f  cheap  hiboiir,  or  with  the  luainifaet  ured  ])roducts  of  those 
countries  wlH)se  larger  po])ulations  enable  them  to  manufacture  i)i  (|Uan- 
tities  nnuh  larger,  and  consequently  at  a  cost  much  less,  than  is  possil>k' 
in  Australia  umlcr  j)resent  conditions.  No  anxiety  need  lx>  felt  in 
regard  to  Australian  export  trade  in  those  natural  products  for  whieh 
there  is  an  incrr-asing  world-wide  demand.  Tmjjrovements  in  jnnchinery 
and  labour-saving  a])])lian(es  are  lessening  the  proportionate  demand  for 
workers  in  mflnufacturinp  indtistiies.  This,  with  a  less  ra])id  industrial 
ex])ansion  in  the  future  than  that  whieh  has  marked  recent  years,  makes 
it  necessary  to  provide  for  the  time  when  Australian  manufacturing 
industries  may  no  longer  be  relied  u|Km  to  absorb  the  ordinary  natural 
increase  in  the  ranks  of  the  workers. 

Ajipendices  issu<<l  in  advance  of  re))orts  by  tlu'  Commission  in  the 
certain  industries  may  be  seen  at  the  Commercial  Intelligence  Hraneh 
of  the  r,oard  of  Trade,  7.'{.  Basinghall-street,  London.  Such  aiUHndices 
deal  with  electrical  machinery  and  electrical  and  gas  ai)]>liances,  and 
vehicles  and  parts,  including  motor  vehicles. 


FOREIGN  NOTES. 


Argentina. — The  "  Review  of  the  River  Piute'"  wiys  a  company 
has  just  been  formed  in  Trojpw  (territory  of  Chubut)  for  (he  supply 
of  electrical  energy  ff)r  light  )vn<l  |X)Wor  in  Dip  town  and  district.  The 
capital  has  been  found  locally. 

The  Hydro-electric  Co.  of  Tueumnn  has  been  conrlenine<l  by  the  Court 
of  First  Instance  to  pay  8.'{S,(KM»  m  n  (alK>ut  4;.3,:»Of»)  to  the  Ci».  Santa  Ana 
Hileret  as  the  value  of  the  |an«l  ocMipied  by  the  jwiwer  house  installed  in 
the  {^uebrada  de  hnles. 

Dr.  Nnon,  .hidpe  of  th(>  rommerrinl  Court,  gave  his  deeision  n-cently 
in  the  action  brought  by  (heCia.  Alemnnn  Trnnsnt  lant  ica  de  Kleelrieidad 
against  Hucnos  Ayres  municipality  for  the  recovery  of  $K.">S.103.4X  mo., 
for  eurrent  sijjiplied.  The  debt  was  admitted  and  the  eomjvtny  sought 
an  embargo  upon  certain  municipal  funds,  namely,  the  procfMvU  i.f  (he 
(>  per  I'cnt.  tnx  on  the  company"!'  takings,  this  tax  anioitntinc  approxi- 
nuitely  to  .S:t(Mt.(»(M),  quarterly!  Dr.  Naon  held  that  to  .n.-cede  to  the 
]»etition  for  embargo  woul<l  lx>  cfpiivnlent  to  a'lowing  direit  taxation  du<- 
1>V  private  ])arties.  to  Ik*  comjKiundofl  fi>r,  which  would  lir  eontrarv  to 
Article  823  (par.  1)  of  the  Civil  Code. 

A  scluMue  of  arrangement  lietweei\  the  inunicifMlity  and  the  ronij»any 
has  since  been  presented  to  the  C<Mirt.     The  !■  '  •  nt 

are  as  follows  :      (I)  The  munici]iality  to  give  p.  ik''') 

for  S'.lCK>,fKM>  ])a])er.  niaturing  on  .biiy  HI.  l!>i»».  and  rarrynig  mterot 
at  n  ]M<r  cent.  ]M>r  annum.  (2)  The  Municipal  Kxerufive  to  instruct 
that  a  liquidation  shall  lie  effected  of  all  accmint?*  nn«l  mnnnnts 
owing    to  The    company,    not    including    th<*    amount    claimed    in  the 


judicial  arbitration  now  pending.  Bills  of  exchange  to  be  issued  to 
the  comijany,  for  the  amount  in  excess  of  the  8900,000  which  may  be 
anived  at  by  this  liquidation.  (3)  In  respect  of  the  accounts  of  the 
company  for  Octolx?r,  November  and  Dccemljer  of  the  current  year,  the 
Municipality  shall  ])ay  the  company  one-half  of  the  sum  which  the 
company  would  have  to  pay  as  tax  to  the  Municipality  in  January  next, 
the  company  being  authorised  to  retain  such  sum  and  credit  it  to  the 
account  of  the  Municipality.  For  the  balances  in  favour  of  the  company 
in  resfX'ct  of  the  C)ctolx>r,  Novemlier  and  December  accounts  the  Muni- 
oipalitv  to  give  bills  not  subject  to  interc.  t,  maturing  respectively  iii 
February,  March  and  April,  or  alternatively,  all  maturing  on  April  15. 
(4)  For  the  accounts  for  January.  Februarj'  and  March,  1916,  the  Muni- 
cipality to  assign  half  of  the  taxes  due  by  the  company  in  April  next,  the 
company  to  retain  such  sum  and  credit  it  to  the  Municipal  account.  As 
to  balances  in  favour  of  the  company  which  maj-  result  from  the  accounts 
of  January,  Febman,-  and  March,  the  Municipality  shall  deliver  to  the 
company,  bills,  not  subject  to  interest,  maturing  respcctiveh-  in  Maj-, 
June  and  July,  or  alternatively  all  on  July  15.  (5)  The  same  procedure 
as  regards  payments  shall  be  observed  in  subsequent  three-monthly 
jx*riods,  the  present  arrangement  remaijiing  in  force  till  Oct.  16,  1916, 
when  it  may  be  ])rolonged  by  mutual  consent. 

Future  Trade  with  Germany  and  Austria-Hungary. — At  the  la«t 
meeting  of  (ilasgow  Corporation  the  following  resolution,  which  was 
recently  adopted  bj"  Manchester  Council,  was  referred  to  a  Com- 
mittee for  report: — 

No  contract  shall  be  entered  into  with  anj'  person  of  German  or  Austrian 
nationality  ;  no  contract  shall  Ije  entered  into  with  any  firm  or  company 
wh  >e  s-ibscribi'd  capital  (whether  by  way  of  shares  or  otherwise)  is  held 
or  cfintrolle<l  to  the  extent  of  one-third  or  upwards  by  persons  of  German 
or  Austrian  nationality. 

Alx-rdcen  Corporation  have  subscribed  to  the  resolution  this  week. 

Italy.--Mr.  Consul  Morgan  (Rome)  says  : — 

.MiHliinerv  iin]X)its  into  Home  fiom  the  Cnited  Kingdom  in  1914  were 
valued  at  £2.427  (against  £1,:{0:{  in  191.3),  from  tYance  £2.788  (£1,456).  and 
(Jermany  £2.949  (£13.923).  Total  imports  from  the  Cnited  Kingdom 
decreased  by  alxnit  25  ]H'r  cent.  The  necessary  stejts,  hr»wever,  are 
being  taken  tf)  increase  Hritish  trade  in  the  district,  and  m  Italy  generally. 
A  branch  of  the  Hrit  ish  Chamlx-r  of  Commerce  in  Italy  has  lx»en  estabUslied 
in  Rome.  Catalogues,  preferably  in  Italian  or  French,  should  be  sent  to 
the  .Secretary,  75,  Piazza  delle  Tcrune,  Rome.  It  is  desirable  to  adopt 
metric  weights,  measures  and  currency.  The  Customs  Tariff  is  protective, 
and  the  exchange  of  the  day  has  to  be  added,  so  that  prices  should  be  as 
low  as  jujssible. 

The  tramway  com)>any  ojierating  in  Rome  made  a  ])rofit  of  £26,770, 
which  enabled  a  dividend  of  lOs.  to  be  paid  on  each  fully-]>aid  £7  share. 
Passengers  were  72,425.117  (a  decrease  of  over  two  million).  The 
municipal  tramways  made  a  jirofit  of  £31,310,  from  which  income  tax 
(£3,3tMt)  is  deducted.  Passengers  carried  were  28.657.2*)U.  Extensions 
were  o])cned.  and  another  (in  the  suburbs)  is  under  construction. 

The  municipal  electricity  department  is  reported  to  have  paid  its  way 
during  its  first  year  of  working,  the  outgoings  (including  £22,336  for 
redemption  of  capital)  tallying  with  the  receipts.  A  hydro-electric 
station  at  Vicavaro.  an  addition  to  the  Rome  municipal  electricity  under- 
taking, is  ex|K'cted  to  l)e  o])ened  shortly. 

An  electric  railway  is  being  contracted  by  an  Italian  comimny  from 
Rome  to  Fiuggi.  and  will  be  extended  to  Alatri,  Guarcino,  &c. 

Paraguay.-  Tne  British  Consul  at  Asuncion  rP]X)rts  that  there  are 
openings  for  electrical  and  other  fittings,  jnunjts  and  windmills  imm 
the  United  Kingdom. 

The  reiMirt  says  ])robably  less  depends  u]x)n  the  quality  of  g<iods  than 
upon  the  terms  of  i)a\nnent.  Rills  are  generally  drawn  at  W  and  18(t  days' 
date  or  sight,  acconling  to  the  custom  of  the  trade.  Since  the  war  cash 
against  docume.  ts  has  become  the  rule.  The  greater  part  of  the  business 
is  ilone  by  travellers  or  resident  agents.  More  interest  in  the  country 
is  now  tak<'n  by  the  Cnited  States  than  formerly.  A  French  commercial 
mission  has  also  visited  Paraguay  this  year. 

Patent  Legislation  in  France.— It  is  announeetl  that  the  French 
(Jovenuneni  (l>\  Rill  Xu.  1,388)  ))ropose  to  allow  the  Ministers  of 
\Vi\r  and  Mj'rine  to  exploit,  either  in  State  or  jirivato  factoriea, 
inventions  of  interest  to  the  army  or  navy  wliich  are  patented  or 
deposited  for  patent.  By  this  pro]K)sal  the  inventor  will  lose  the 
exclusive  right  to  exploit  his  invention,  but  he  will  receive  as  com- 
pensation an  indemnity  whieh  will  be  fixed  by  three  arbitrators,  the 
Minister  interested  and  the  inventor  each  choosing  one.  and  the 
thini  (if  not  agree<l  njjon)  nominated  by  the  First  President  of  t\» 
I'aris  Court  nf  .VpjRNd. 

Portugal.  M.M.  Minister  at  hislxni  re]K.rts  th;'.t  in  almost  ail 
nnvttTs  eonci'ming  electrical  instalhitions.  fittings  and  material  in 
Portugid  the  (iovemment  hixvc  ftdoi)ted  the  regiilations  of  the 
Verband  Deulscher  Klectrotechniker,  of  lierlin. 

The  electrical  engineering  trade  has  for  some  time  past  be<^n  brgely  in 
Cenunn  hno'!-.     The  war.  bv  the  stojipage  of  ciccfrieal  sir  ■m 

(Jermanv,  (        r.uised  tlifliculties  to  the  ehH-trioal  trade  in  P'  '"* 

<<mld  t '  lire  in  siipplies  lx>  met  by  the  im]xirtation  of  BtiUsh  stnaO 

elcclru ...    ^'s,  as  these  do  not  com  pi/  with  the  regxdations. 

H.M.  Mini-ter  drew  the  attention  of  ihe  Portuguese  GovemmenI  f« 
the  mnltei  '  1(1  Mtat  material  in  acconlance  with  the  P'  '  '"  irrt 
of  Trade  i.  ,,  .-hoidd  !«•  accept<^l.  :.n<l  the  rejily  was  tl.  "t* 

that  roHrs»   wM  \tc  followed. 
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MISCELLANEOUS   NOTES. 


Customs  Duties.  -The  New  Zealand  Finance  Act,  1915,  wliicli  was 
.•xsM(>ntecl  (()  on  Oct.  1,  amends  the  rates  of  import  dnty  on  certain 
articles. 

Amongst  the  (hitics  rspccificd  by  the  Act  arc,  the  following,  the  duty  on 
foreign  goods  being  given  first  in  each  case  and  on  British  goods  second 
(the  old  duties  in  cases  where  the  duties  have  been  altered  being  given  in 
the  same  order  in  .parentheses)  : — Gas  engines  and  hammers  and  oil 
engines.  20  per  cent,  ad  val.,  10  per  cent,  ad  val.  (20  per  cent.,  free)  ; 
gas  engines,  hot-air  engines  and  oil  engines,  20  per  cent.,  10  per  cent. 
(20  per  cent.,  free) ;  electric  generators  and  electric  motors,  including 
slide-rails  therefor,  electric  lam})s,  electric  transformers  (this  item  pre- 
viously included  globes  for  arc  lamps),  20  per  cent.,  10  per  cent.  (1.5 
per  cent.,  10  per  cent.)  ;  chassis  for  motor  vehicles,  attached  or  un- 
attached to  vehicles,  including  wheels,  20  per  cent.,  10  per  cent,  (both 
free) ;  motor  vehicles,  motor  car  bodies,  or  bodies  for  motor-buses, 
attached  or  unattached,  20  per  cent.,  10  per  cent,  (both  20  per  cent.)  ; 
motor  vehicles,  for  road  traffic,  n.o.e.,  including  motor  cars  and  motor 
carriages,  20  per  cent.,  10  per  cent,  (both  20  per  cent.) ;  material  for 
manufacture  of  carriages,  wagons,  motor  vehicles,  and  railway  cars  or 
wagons,  also  iron  or  metal  fittings  (except  steps,  lamp-irons,  dash-irons, 
seat-rails,  and  fifth  wheels)  for  the  manufacture  of  carriages,  wagons 
and  motor  vehicles  (other  than  motor-bicycles  or  railway  or  tramway 
cars  or  wagons),  both  free. 

The  Act  also  provides  that,  notwithstanding  anything  to  the  contrary 
in  the  Customs  Duties  Act.  1908,  there  shall  be  levied  a  primage  duty  of 
1  per  cent,  ad  val.  on  all  dutiable  and  free  goods,  with  the  exception  of 
ceitain  specified  goods,  including  exhibits  for  display  in  public  museums, 
upon  declaration  that  such  goods  will  not  be  sold  or  otherwise  disposed  of 
in  New  Zealand  without  payment  of  duty ;  apparatus,  appliances, 
articles  and  materials  for  educational  purposes  approved  by  the  ilinister, 
under  conditions  prescribed  by  him  ;  official  supplies  for  consular  officers 
of  countries  where  a  similar  exemption  exists  in  favour  of  Britisli  consuls  ; 
passengers"  baggage  and  effects,  including  per.sonal  effects  that  have  been 
worn  or  are  in  use  by  persons  arriving  in  New  Zealand  ;  also  implements, 
instruments  and  tools  of  trade,  occupation,  or  em})loynaent,  not  exceeding 
£r>0  in  value  ;  returned  empties  ;  goods  exported  from  New  Zealand  for 
the  repair  or  for  prescribed  purpose,  on  re-importation  within  five 
years,  either  f  j-ee  of  duty  or  at  such  duty  as  is  determined  by  the  minister  ; 
all  goods  the  property  of  the  Crown  in  respect  of  the  Government  of  New 
Zealand  at  the  time  of  entry  for  home  consumption. 

The  Governor  may  exempt  any  other  clas3of  goods  from  primage  duty. 

The  Act  further  amends  sub-section  3  of  sec.  l.W  of  the  Customs  Act, 
1913,  respecting  a  refund  of  duty  on  materials  used  in  the  manufacture 
of  machinery.  The  section  now  reads  as  follows,  the  words  in  italics 
being  new:  154.  (1)  In  such  cases  and  on  such  conditions  as  may  be 
prescribed  by  regulations  any  person  who  manufactures  machinery  in 
New  Zealand  shall  be  entitled  to  a  refund  of  any  duty  paid  on  materials 
which  have  been  used  by  him  in  .such  manufacture.  (2)  In  this  section 
the  term  materials  means  raw  materials  used  in  the  manufacture  of  machi- 
nery, and  also  such  parts  of  machinery  as  cannot  in  the  opinion  of  the 
Comptroller  be  advantageously  marmfactured  in  New  Zealand.  (3) 
Nothing  in  this  section  shall  apply  to  any  machinery  of  such  a  class  that, 
if  imported  into  New  Zealand,  it  would  be  liable  to  any  duty,  other  than 
duty  imposed  only  on  goods  not  produced  in  British  Dominions  or  im- 
posed bi/  way  of  jyrimage  duty. 

It  is  provided  in  the  Act  that  the  Governor  may  by  Order  in  Council 
direct  that  on  importation  into  New  Zealand  of  any  goods  specified  or 
of  a  class  specified  in  such  Order,  being  the  produce  or  manufacture  of  any 
country  now  at  war  with  His  Majesty,  there  shall  be  imposed,  in  addition 
to  the  duties  (if  any)  imposed  by  the  Customs  Duties  Act,  190S,  or  by 
this  Act,  a  surtax  of  50  per  cent,  ad  val. 

Electro-Harmonic  Society. — The  next  smoking  concert  of  this 
Society  will  be  held  this  (P'riday)  evening  in  the  King's  Hall  of  the 
Holboni  Restaurant,  London,  at  8  p.m.,  when  Mr.  J.  E.  Kingsbury 
■will  preside.     An  excellent  programme  has  been  arranged. 

Enemy  Shareholders  in  British  Companies.— At  Bow-street  (Lon- 
don) Police  Court  on  Monday  there  were  two  cases  of  failure  to  notify 
the  Public  Trustee  of  shares  held  by  and  for  the  benefit  of  enemies. 
In  one  cr.se  penalties  amounting  to  £400,  and  in.  another  case  to  £450, 
were  imposed,  with  15  guineas  in  each  case. 

Exports  to  China. — Mr.  E.  W.  Frazar  has  been  added  to  the  list  of 
per-sons  in  China  to  whom  goods  may  be  consigned.  Messrs.  Wallem 
<Sr  Co.,  Shanghai,  have  been  removed  from  the  list. 

Fire. — Owing  to  erroneous  reports  of  the  fire  at  the  Ponder  End 
Works  of  the  Ediswan  Co.  on  the  11th  iust.  having  apjx?ared,  ^\e  are 
asked  to  state  that  the  fire  broke  out  in  the  joiners'  shop,  which  is  an 
extensive  building  of  two  floors,  employing  nearly  90  hands. 

Fortunately  the  fire  did  not  spread,  and  was  confined  entirely  to  that 
department.  The  work  in  hand  at  the  time  was  solely  for  the  Govern- 
ment. The  self-contained  nature  of  the  Edi.swan  works  enabled  things 
to  he  set  going  on  Mondaj?  morning,  when  work  was  resumed,  i 


Goods  of  Enemy  Origin.— The  Board  of  Tnule  have  \mnei\  p.  warn- 
ing to  im])ort(is  thivt  goods  which  originated  in  ;'.n  enemv  countrj', 
even  though  they  may  hivve  left  enemy  territory  and  become  neutral 
j)ro]jerty  before  the  war,  are  liable  to  seizure  under  the  Customs  (War 
Powers)  Act,  1915,  if  imported  without  the  Jioard'w  jx>rmi.4«ion. 

Such  permission  is,  as  a  rule,  granted  only  upon  pr'  i- 

trovertiblc  evidence  that  the  identical  goods  which  it  is  :    .  .  r 

left  enemy  territory  Ix-fore  the  war.  The  evidene  should  lie  pro<Jti  .1 
and  the  Board's  authority  obtained  In-fore  any  steps  arr-  taken  to  hav<- 
the  goods  shipped  to  this  country. 

Inquest.— Last  week  an  inquest  was  held  at  Mountain  Ash  on 
Thomas  Jdebb,  who  was  recently  killed  on  the  rubbish  tip  at  the 
Lletty  Shenkin  Colliery. 

ALTiEKT  Barnks,  driver  of  a  haulage  engine,  said  that  whiJKt  he  waa 
engaged  in  hauling  rubbish  iiebb  signalled  to  him  to  nU>]>.  He  noticed 
a  flash  on  the  bell,  proceeded  totheto])  an<l  found  the  br>ftyof  deceased. 
There  was  no  sign  of  life.  Some  ambulance  men  were  called  and  artificial 
respiration  resorted  to,  but  without  rcs'dt.  He  had  never  seen  an\-thing 
of  the  kind  happen  before. 

W.  R.  H ARLiss,  engineer  to  the  Powell  Duffr\-n  Co.,  said  it  was  .sur- 
mised that  the  wind  had  dislodged  the  signal  wires  at  the  spot  where  they 
crossed  the  tramway,  that  the  journey  rope  at  that  place  shot  6  ft.  high, 
and  that  as  a  result  the  signal  wires  were  thrown  into  the  air  and  carried 
by  the  wind,  subsequently  coming  into  contact  with  electric  wires  sftme 
distance  away,  which  were  conveying  current  at  a  voltage  of  about  2f)0. 

Medical  evidence  was  to  the  effect  that  death  was  due  to  shock  from 
electric  current,  and  a  verdict  to  this  effect  was  returned. 

Patents  in  Enemy  Countries. — A  new  order  has  been  i-s-sued  by  the 
Board  of  Trade  M'hich  pennits  persons  living  and  carrying  on  busi- 
ness in  the  United  Kingdom  to  ])ay  fees  for  obtaining  the  grant  of  or 
for  obtaining  the  renewal  of  patents  or  for  obtaining  the  registration 
of  designs  or  trade-marks  or  the  renewal  of  such  registration  in  an 
enem}'^  country  and  to  pay  to  ene.uy  agents  their  charges  and  ex- 
penses. It  also  gives  pennission  to  pay  on  behalf  of  an  '  enemy  "' 
fees  due  in  converse  circumstances. 

Prohibition  of  Exports. — An  Order  in  Council  has  been  Issued 

governing  the  export  of  certain  articles  : — 

The  export  of  niagncsito,  magnesium  and  its  alloj's  is  prohibited  to  all 
destinations. 

Coal  (all  kinds)  and  coke,  are  prohibited  to  all  destinations  abroad 
other  than  British  possessions  and  protectorates,  but  not  including  coal 
allowed  to  be  shipped  as  bunker  coal. 

All  articles  wliich  arc  wholly  or  mainly  manufactured  of  copper  or  its 
alloys  and  which  arc  not  at  present  prohibited  to  he  exported  to  any 
destination,  and  silica  brisks  are  prohibited  to  all  foreign  countries  in 
Europe  and  on  the  Mediterranean  and  Black  Seas,  other  than  France, 
Russia  (except  through  Baltic  ports),  Italy,  Spain  and  Portugal. 

Trading  with  the  Enemy. — The  Board  of  Trade  have  issued  a  notice 
directing  the  particular  attention  of  manufacturers  and  traders 
concerned  in  the  export  trade  to  the  need  for  scrupulous  care  in  the 
transaction  of  their  business  abroad. 

It  is  pointed  out  that  the  Government's  reprisals  policy,  formally 
announced  by  Ordcr-in-Council  of  ilarch  11,  1915,  is  directed  to  suppress^ 
all  enemy  trade,  whether  import  or  export.  The  main  difficulty  in 
making  this  policy  thoroughly  effective  arises  from  the  fact  that  some 
traders  in  some  neutral  countries  are  making  themselves  agents  for  the 
supply  of  goods  to  enemy  cou?itries.  British  firms  engaged  in  foreign 
trade,  therefore,  must  have  regard  to  these  circumstances  and  survey 
with  great  caution  every  opening  for  business  which  is  offered  them  by 
neutral  importers  or  exporters.  Especial  care  shoidd  he  taken  in  ojiening 
new  accounts  in  neutral  countries,  and  in  relation  to  any  orders  or 
inquiries  of  an  abnormal  character.  In  any  case  of  doubt  as  to  the  bona 
fides  of  particular  consignees,  business  shoidd  be  suspended  jKMiding 
reference  to  the  Chairman,  Trade  Clearing  House.  Central  Buddings. 
Westminster,  London.  S.W.  It  is  inadvisable  that  new  accounts  should 
be  opened  bv  anv  British  trader  in  neutral  countrie.-^.  during  the  war. 
without  the  fullest  inquiries  as  to  the  charactei  of  the  business  proiKx-^ed 
to  him.  The  proclamations  relating  to  trading  with  the  enemy  cover 
indirect  trading  with  the  enemy  through  neutral  agents,  and  carelessness 
in  transacting  neutral  business  may  involve  traders  in  the  severe  penalties 
attaching  to  trading  with  the  enemy. 

Who  Are  Munition  Workere  ?— The  position  of  tramway  employees 
under  the  Munitions  Act  came  before  the  Wolverhampton  Mmiiticna 
Tribunal  on  Tuesda ,'. 

Two  workmen  (>oniplained  that  their  certificates  of  discharge  had  been 
unreasonably  withheld  bv  th?ir  employers.  The  applicants  (a  black- 
smith and  a  blacksmith's  "striker)  stated  they  were  engaged  at  the  tram- 
way depot  and  were  cmploj'cd  solely  on  repair  of  tramcars.  They  had 
secured  work  on  Government  contracts  and  wished  to  leave,  but  the 
tramway  company  refused  to  grant  certificates.  In  a  letter  to  the  Court 
the  employers  remarked  upon  the  importance  of  maintaining  an  efficient 
tramwa\  service  for  munition  workers  and  the  necessity  of  keeping  the 
I'cmainder  of  their  depleted  staff.  .  . 

The  Court  decided  that  as  applicants  were  not  engaged  on  mumtion 
work  at  the  tramway  depot,  and  that  they  did  not  come  witlnn  the 
meaning  of  the  section,  no  discharge  certificate  was  necessary,  and  appli- 
cants were  free  to  go  where  they  liked. 
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TENDERS    INVITED. 


Telegraph  and  Telephone  Material,  &c. 

Tenders  arc  invited  for  the  supply  of  Wheatstone  Automatic 
High-speed  Receiver,  a  Wheatstone  Automatic  Receiver,  &c., 
to  the  Australian  Commonwealth  Postmaster-General's 
Department.  Tenders  to  the  Deputy  Postmaster-General, 
Brisbane  ((Queensland),  by  Feb.  23.  Tender  forms,  specifica- 
tions, &c.,  from  the  Commonwealth  Offices,  72,  Victoria-.strect, 
London,  S.W.     See  advertisement. 

In  reference  to  the  invitr.tion  of  tenders  by  Dcrban  Cor- 
porr.tion  for  ( 1 )  Telephone  Apparr.tus  r,nd  Mr,terials  ;  (2)  Under- 
ground C;-,blcs  (pr.per  insulated,  r.mi  cured,  silk  end  cotton 
covered,  &c.)  ;  ;,ad  (3)  540  Cr-st-iron  Pipes,  Oft.  in  length,  for 
the  cr.bles,  it  hr<s  been  nrrrmged  thr.t  finns  who  tendered  by  the 
dr,te  origin.-.lly  .announced  (Dec.  1)  mr.y,  in  consequence  of  the 
fluctuations  in  the  cost  of  mr.terir.l,  amend  their  figures  and  send 
them  to  Messrs.  Webster,  Steel  &  Co.,  5,  Er.st  India-r.venue, 
London,  P:.C.,  by  Dec.  31. 

Tho  Deputy  Postmaster-GenerrJ,  Melbourne,  requires  tenders 
by  3  p.m.  Jen.  4,  for  the  supply  of  Detectors,  G.-lvanometcr 
Shunt,  Keys,  Megohm  nnd  Milliameter  (Schedule  1,216); 
Telephone  Cords,  Earjiieces,  Receivers  and  Lamps  (Schedule 
1,275);  r.nd  500  Automatic  C.B.  Telephones  (Schedule  1,27G)  for 
Au-STRALIAN  CoMMONWEALTH,Postmaster-Generars  Department. 

The  Deputy  Postmaster-General,  Adelaide,  requires  tenders 
by  2  p.m.  Jan.  26  for  20  tons  g.i.  Wire  (schedule  No.  402)  for 
Australian  Commonwealth  Postmaster-General's  Department. 
^  pccification  from  the  Deputy  Postmaster-General,  Adelaide. 

The  Deputy  Postmaster-General,  Brisbane,  requires  tenders 
by  noon  Jan.  20  for  Telephone  Instruments,  Parts  and  Acces- 
eories  (schedule  No.  344)  for  the  Australian  CoMMONWEALTit 
Postmaster-General's  Department. 

Tender  forms,  &c.,  in  above  cases  from  High  Commi.ssioner  for 
the  Commonwealth  of  Australia,  72,  Victoria-street,  London,  S.W. 

Electric  Power  Plant. 

Tenders  will  bo  received  f,t  the  Xegcciado  Quinto  de  la 
Segundr,  Sccci>'n  (Material)  del  Esfr/lo  Mr.vor  Central  de  la 
Arrcada,  Ministerio  de  Marian,  Madrid,  until  Jan.  2(),  for  the 
Constniction  and  Installation  in  the  Cadiz  Naval  Arsenal  of  an 
Electric  Power  Plant.  Conditions  of  tender  may  be  seen  at  the 
above-mcnticncd  Negcci;vdo.  Tenilers  in  the  Spanish  language, 
en  paper  bearing  a  1  peseta  stamp,  must  bo  accompanied  by 
specifications  and  plans.  A  jm) visional  deposit  of  20,000 
pesetas  (about  lIHtX))  is  required  to  (pjalify  any  tender.  Local 
representation  is  nccesrary. 

Electric  Tramway. 

Tentlcrs  will  Lc  opened  on  Ji,:i.  28  at  the  Dirccci 'n  General  de 
Obras  Piiblicas,  Ministerio  de  Fomento,  Madrid,  for  the  Con- 
struction j,nd  Working,  for  CO  xears,  of  an  Electric  Tramway 
in  Madrid  (Monte  del  Pardo  district).  Minimum  rolling  stock 
required,  three  motor  coaches  and  three  trailers.  The  concession 
is  held  1)\  the  Scciedad  Trarivia  del  Este  de  Madrid.  ' 

Eleclrically-operated  Pumps. 

The  Metropolitan  Bor.ru  of  \\';,fer  Supply  and  Sewerage. 
Sydney,  require  tenders  by  2  p.m.  Fob.  7  for  the  supply  and 
delivery  at  the  N(\  I  i)UMi|»iii','  st.-tion  ;  t  ritimd,  Sydney. 
N.S.W.,  of  Two  Units,  consiHling  of  Cenlrifug;,l  Pumps  ;,nd 
Electric  Motors  (each  to  pump  4.(KM)  g.,!IonH  |)er  minute),  with 
the  necessary  Switchboanls.  St;  rters.  fiC,  and  8])are  p.-.rts. 
(Contract  N<>.  1,3(M.)  S|Kci(iration  .-.nd  form  of  tender  from 
tho  offices  of  the  Board,  341,  Pitt -street,  Sydney,  N.S.W. 

Motor-Generator,  Switchboard,  &c. 

The  Victorian  Railway  Commissionkk.s  recpiire  tenders  by 
11  a.m.  Jan.  5  for  a  15  kw.  Motor  generator  and  Ac(ess<irie*<, 
Switchboard  and  Connections  (contract  No.  2n.4Ul),  and  by 
Jan.  12  for  about  2,000  tons  Steel  Rails  and  100  tons  of  Fish- 
plates (contract  No.  28,6S5).  Six-rificationH,  &c.,  from  Iho 
Commissioners,  Spcncor-strcet,  Melbourne. 

Eo:  er. 

Tho  N.S.W.  Railway.s  &  Tramways  DKrARTMKST  require 
tenders  by  noon  Jan.  12  for  supply,  &c  ,  of  two  Watertulx* 
Boilers  and  Accessories  at  Ncwciistlo  Sj>ecifieAtions  from  the 
Electrical  Engineer,  61,  Hunter-street,  Sydney,  N.S.W. 


Freight  Car  Transferrers. 

Sydney  Harbour  Trust  CoM^nssiONERS  require  tenders  by 
2  p.m.  Jan.  31  for  three  electrically-operated  Railway  Freight 
Car  Transferrers  (contract  15/30).  Specifications,  &c.,  from  the 
Commissioners'  Offices,  Circular  Quaj',  Sydney,  N.S.W. 

Overhead  Line. 

Nuneaton  Electricity  Committee  require  tenders  by  Dec.  24 
for  the  supply  and  erection  of  an  Overhead  Line.  Specifications 
from  the  Acting  Borough  Electrical  Engineer. 


Illlli 

1  TENDERS  RECEIVED  AND  ACCEPTED. 


Wolverhampton. — The  tender  of  Hadfields,  Ltd.  (at  £595)  has 
been  accepted  for  the  supply  of  14  pairs  of  points. 

Southampton. — The  Corporation  have  accepted  the  tender  of 
British  Insulated  &  Helsby  Cables  for  the  supply  of  450  yds.  1  in. 
h.t.  concentric  lead-covered  paper-insulated  cr^ble  at  £121.  10s., 
and  800  yds.  0  025  cable  at  £90.  18s. 

Stockport. — The  Corporation  have  accepted  the  following  tenders 
for  tramway  stores  : — 

Dick,  Kerr  &  Co.  (Ltd.),  H.  Hollingdrakc  &  Son,  British  Thomson- 
Houfiton  Cb.,  Baxcndalc  &  Co.,  McClurc  &  \\'hitficld,  Brcckncll,  Munro 
&  Rogers,  and  Hrur-h  Electrical  Engineering  Co. 

The  Council  have  also  accepted  the  tender  of  McClurc  &  Whitfield  for 
wiring  work  and  for  supply  cf  electric  irons  at  the  laundry  of  their 
hf  spital. 

Prahran  and  Malvern  (Victoria). — The  tender  of  Noyes  Bros, 
(at  14,1 16.  16.S.)  has  been  accepted  by  Prahran  and  M.alvem  Tramway 
Trust  for  overhead  cables  and  trolley  wires. 

Sydney  (N.S.W.). — The  City  Council  recently  decided  to  order 
from  W.  G.  Watson  &  Co.  (under  their  existing  contract)  50  5-am- 
j)ere,  .50  25-n.mpcre  and  25  100-ampere  m.d.  indicators. 
\m  The  Council  also  approved  of  10  additioml  joint  bo .xcs  being  ordered  from 
Noyes  Bros,  for  the  33,0j3-volt  cable  on  order  from  them,  at  £9.  Is.  6d. 
each,  and  also  loiir  for  terminnl  trifurcating  boxes,  one  spire  bot,  and 
one  complete  sot  of  insulato'-s,  at  £214. 

Apjv"ovnl  was  als,-)  given  for  the  purchase  f  >r  stock  of  one  gross  each  of 
th'cc  sizes  of  hill  Ijcirings,  used  for  electric  motors,  from  Gardner, 
Wae-n  &  Co.,  at  £198. 

Commonwealth  Contracts.— The  following  tenders  have  been 
accepted  by  the  Austri-lian  Government  departments  : — 

Postmaslfr-itcncral's  Drpt.,  Sydney. — India  Rubtior.  Gutta  Percha  & 
Telegraph  Works  Co.,  five  condensers  (£5  each)  and  five  relays  (£7.  Ss. 
each)  ;  Oliver  Co..  loO  cable  tcrniin;ils  (£2.  10s.  each),  225  ditto  (£3.  IDs. 
each).  IOC  ditto  (£4.  l.^.s.  each),  .50  ditto  (£.5.  10s.  each) :  Dick,  Kerr  &  Co., 
2.200  25  c. p.  Kn^lish  drawn  wire  lamps  (Is.  l^i.  cich).  4,000  32  c.p. 
(Is.  Ud.).  and  3.000  .TO  c.p.  (Is.  IW.  each);  Western  Electric  Co.,  17 
stri])8  nu'tallic  circuit  j^rotectors  and  mounting  jilatcs.  £935. 

PiistmnMer-dtmrars  Dejtl.,  MrKmurne. — I.^wrcnco  &  Hanson,  12  lb. 
granulated  carl>(>n.  13s.  per  lb.;  2.000  >.ords.  lOJd.  each;  2.000  ditto. 
Is.  2.1.  <Mih  :  l.fMtO  ditto.  5Jd.  each  ;  100  ditto.  Is.  SJd.  e.-.ch  ;  400  ditto, 
9<l.  each  ;  30(1  ditto.  2s.  2d.  each  ;  1.000  diaphragms.  2d.  each  ;  l.OOO 
niotithjiiorcs,  S<i.  ouch  ;  Western  Electric  Co..  3.2."Ki  diaphragms,  Id. 
each  ;  .500  microphones,  fis.  3d.  each  ;  GCO  c.b.  telephones.  £2.  Ss.  6d. 
each  ;  l.-'iOO  jointing  sleeves.  78.  7d.  ]K>r  100  ;  15,000  ditto,  lis.  |icr  100  ; 
n.-'iOO  ditto,  l.'is.  M.  per  100;  3.000  ditto,  for  use  with  bronze  wire. 
.M  mils  diameter.  Os.  7d.  ]>cr  KKt  ;  5.000  ditto.  7s.  jx-r  100  ;  India  Kublxr, 
Ciitta  IVrclii.  \-  T<"lcprfti)h  Works  {\i.,  2.000  copjwr  binders.  :if».  ]>«>r  100  ; 
L'o.ood  ditto.  2s.  .'"id.  |x?r  100  ;  2..")mi  ditto.  4s.  ^x'r  100  ;  500  ditto,  16s. 
IM-r  l(K) ;  17.(KK)  ditto.  2p.  I|d.  ]>er  100  ;  .50.000  copi>cr  t«jx>8.  2.s.  10|d. 
li.T  100  ;  2..')00  ditto.  3s.  .3d.  ]>er  100  ;  100,C»00  ditto,  Os.  per  100  ;  30.000 
<iillo.  7s.  jior  100  ;  .'>00  ditto.  15s.  per  100  :  17.000  ditto.  2s.  Id.  yvT  100. 
I'lt.otmnotrT drnrrnrs  hrpl.,  Addaidf. — Newton.  McLaren  (Lt<l.),  300 
d'-y  fells.  ."Jk.  4d.  oaeh  ;  .T.  Hart  ram  k  Son.  100  mapicto  Ix-lls.  (>s.  (VI.  each  ; 
2.(MHI  earth  elips.  4.'»s.  lOd.  ix>r  lOO  ;  M  switches.  24s.  each  ;  100  c.b. 
switches.  35s.  each  ;  .50  magneto  telephones,  fils.  6d.  each  ;  12  con- 
den.'sor  telephones,  .588.  Od.  each  ;  India  Rubber.  Gutta  IVrcha  *  Tele- 
Rrnph  Works  Co..  75  magneto  Wis.  14s.  lid.  each  ;  KXt  trcmblmg  bcU», 
.".s.  '.»d.  each  ;  .'VI  ditto.  7s.  .3d.  each  ;  25  ditto,  13s.  Oil  each  :  25  ditto. 
K'ls.  «»1.  each  :  five  ditto.  £2.  (V.  each  :  Western  Electric  Co..  880  >-d». 
cable.  £149  \m\  mile  ;  8S0  yds.  ditto.  £19  per  mile  ;  880  yds.  ditto.  £35 
l<er  mile  ;  220  yds.  ditto.  £45  ]>er  mile  ;  220  vds.  ditto.  £57  p«'r  mile  ; 
220  yds.  ditto.  iW>  j>or  mile  ;  660  \-ds.  ditto.  £78  per  mile  ;  880  yds.  ditto, 
£10.%  i>er  mile  ;  and  880  yds.  ditto",  £183  per  mile  ;  300  lightning  aTcstcnp, 
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48.  3d.  each,  and  one  resistance  testing  set.  British  General  Electric  Co., 
440  yds.  cable,  £212.  10s.  per  mile  ;  1,880  yds.  ditto,  £96.  5s.  per  mile  ; 
770  yds.  ditto,  £156.  5s.  per  mile  ;  Steele  &  Baker,  four  standard  resis- 
tances, £9.  7s.  6d.  ;  Firebrick  Insulator  &  Pottery  Co.,  15,000  porcelain 
insulators,  6Jd.  each  ;  British  Insulated  &  Holsby  Cables,  12  condensers, 
£6.  I5s.  3d.  each  ;  six  relays,  £6.  17s.  6d.  each  ;  12  rheostats,  £6.  2s.  .3d. 
each  ;  250  switches.  Is.  10|d.  each  ;  E.  A.  Machin  &  Co.,  two  insulation 
resistance  testing  sets,  £27.  5s.  each  ;  Ramsay,  Sharp  &  Co.,  25  counters, 
recording  99,999,  5s.  each. 

CommonweaUh  Railways. — Western  Electric  Co.,  100  portable  tele- 
phones, £4.  5s.  each  ;    100  contact  rods,  £1.  Is.  each. 

Metropolitan  Board  of  Water  Supply,  Sydney. — Zolhier  (Ltd.),  centri- 
fugal pumps  and  35  h.p.  G.E.C.  motors,  £1,827.  8s. 

Victorian  Riilways. — B^Uiss  &  Morcom,air  compressors  for  Jolimont 
car  shops,  £385  each  ;  and  motor-driven  air  compressors  for  Ballarat  and 
Bendigo  workshops,  £673  each  ;  Johns  &  Waygood,  mild  steel  tension 
bridges  and  masts  for  overhead  equipment  of  Melbourne  suburban  rail- 
way's, at  rates  ;  Gray  Bros.,  ditto,  at  rates  ;  Forman  &  Co.,  mild  steel 
ter.tion  masts,  at  rates. 


PATENT   RECORD. 


SPECIFICATIONS  PUBLISHED. 

The  following  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1914  Specifications. 

3,583  Maitre  &  Martin.    Contact-breaker  for  electromagnetic  vibrating  members- 

(20/2/13.) 
7,692    Maitre   &   Martin.      Contact-breaker  device   for  electromagr.etic  vibrating 

members. 
16,558  Hughes  &  Payne.    Apparatus  for  actuating  signals  on  trains  and  fcr  stopping 

trains  independently  or  drivers.     (26/1 1  '14.) 
21,536  Bein.     Water-tight  electric  bells  and  the  like.     (23/3/15.) 

22,057  Grote   &   Reynolds.     Manufacture  of  tungsten   filaments  for  electric  incan- 
descent lamps. 
Gelatinous  aluminium  hydrate  is  employed  in  conjunction  with  a  solution  of 
tungsticacid  or  other  tungsten  compound  to  produce  the  required  binder  or  carrier  for 
metallic  tungsten  or  its  compounds. 
22,131   B.T.-H.  Co.     (G.E.  Co.)     Direct-current  dynamo-electric  machines. 

A  compensated  direct-current  dynamo  electric  machine  in  which  the  compen- 
sating winding  is  adapted  to  overpower  the  armature  reaction,  thereby  producing  a 
commutating  flux,  the  machine  having  definite  commutating  teeth,  and  having  non- 
magnetic wedges  closing  the  slots  adjacent  to  the  commutating  teeth  and  magnetic 
wedges  closing  the  remaining  s!ots. 
22,251  Murray.     Train  control  systems. 
22,265  Muirhead  &  Co.  &  Squier.     Telegraphy. 
22,328  W.  R.  Sykes'  Interlocking  Signal  Co.  &  Sykes.    Means  for  automatically 

arresting  railway  trains  provided  with  automatic  brakes. 
22,383  Kuyser.     Dynamo-e'.ectric  machines. 
22,437  Gimingham.     Arc  incandescent  electric  lamps. 

22.549  Kerstino.     Inter-communication  telephone  systems. 

22.550  Macnicol.     Electrical  heating  unit,  and  method  of  manufacture  thereof. 
22,715.     Relay  Automatic  Telephone  Co.     Formerly  known  as  Betulander  Automatic 

Telephone  Co.  &  .Mtken.     /.utomatic  and  semi-automatic  telephone  systems. 

22.867  Jenkins.  Pattinscn  &  Wellesley.     Electrolytic  cells. 

22.868  Harwell,  Judd  &  Eastern  Telegraph  Co.     Electric  relays. 

22,931  Galvanophoren-Werke  (System  Vogt),S.  Szubert,  Kommanditgesellschaft 
&  Vereinigte  Elektricitats\verke  Ges.    Methods  of  manufacturing  electric 
condenser:.     (22/11/13.) 
23.282  Automatic  Telephone  Mfg.  Co.     (Automatic  Electric  Co.)    Telephone  hand 

sets  or  instruments. 
23,292  Bucher.     Electrical  process  for  producing  cyanides.     (25/6/14.) 
23,676  Grogan.     Electrical  heating  elements. 
24,108  Pickerings  (Ltd.*  &  Fothergill.     Controllers  for  electric  motors. 

Comprises  an  apparatus  in  which  the  reversal  of  the  armature  connections  is  effected 
by  a  single  solenoid  and  whereby  the  main  circuit  is  made  and  broken  separately  by 
a  switch  that  is  operated  by  another  solenoid. 
24,631  Soc.  Ceramica  Richard-Gineri.     Electric  insulators.    (30/4/14.) 

1915  Specifications. 
569  Harland  &  WoLFr  (Ltd.)  &  Bentley.     Electrical  steering  and  like  gear. 
1,404  Foster  &  Sharfe.    Controlling  dynamo-electric  m.achines  running  at  varying 
speeds. 
Compri-es  a  machine  having  a  movable  brush  rocker  ccnrccted  to  the  throttle  lever 
of  the  carburetter  or  valve  of  a  hydro-carbon  or  other  engine  operated  either  from  the 
steering  column  or  accelerator  pedal  or  the  like. 
1,671  Tallent-Bateman.     Protective  apparatus  for  dynamo-electric  generators. 

Comprises  apparatus  in  which  the  current  in  the  generator  field  circuit  is  automati- 
cally reduced  by  means  of  a  trip  coil  device  which  operates  when  the  main  circuit- 
breaker  automatically  opens  and  in  which  the  hand-operated  control  switch  fcr 
closing  or  opening  the  main  circuit-breaker  is  mechanically  connected  to  a  switch  in 
the  circuit  of  the  trip  coil  for  the  generator  field  switch  so  as  to  open  said  trip  coil 
circuit  and  prevent  the  generator  field  being  reduced  when  the  main  circuit-breaker 
is  closed  or  opened  by  hand. 
1,892  Holdsworth.     Electrically-heated    fluid-pressure  boiler.    (Patent  of  addition 

not  granted.) 
2.036  Goldstone.     Portable  dry  battery  electric  torches.     (4/5/15.) 
2,289  W.  T.  Henley's  Telegraph  Works  Co.  &  Savage.    Gripping  of  electric  cables 

and  the  like. 
2,349  UcAR.     Method  of  establishing  a  voltaic  arc  between  electrodes  not  in  contcct. 
2,928  Hough  &  Harrison.     Electric  light  fittings  or  brackets. 
3,326  Naylor.     Secondary  electric  batteries  or  accumulators. 
3,502  B.T.-H.  Co.     (General  Electric  Co.)     Induction  motors. 

Relates  particularly  to  the  secondary  member  for  an  induction  motcr  comprising 
laminations  in  the  form  of  annuii  mounted  upon  a  central  spider  and  provided  with 
openings  near  their  outer  periphery  through  which  conducting  members  pass,  a  shaft 
upon  which  the  spider  is  mounted,  thrust  CDllars  about  said  shaft,  fan  blades  and  end 
rings  at  the  ends  of  said  laminations,  connecting  the  conducting  members  and  spider, 
thecondncting  members,  spider,  thrust  collars, fan  blades,  and  end  rings  being  formed 
of  a  single  casting  around  the  shaft. 
3,837  IsRANic  Electric  Co.  (Cutler-Hammer  Mfg.  Co.)  Electro-magnetic  switches. 
4,561  Igranic  Electric  Co.     (Cutler-Hammer  Mfg.  Co.)    Pressure-operated  electric 

switches. 
5.001  Igranic  Electric  Co.    (Cutler-Hammer  Mfg.  Co.)    Electric  motor  controllers. 
6,098  Collet.     Electric  generating  set.    (30/5/14.) 

7,206  MiDGLEY  &  Vandervell.     Electric  starters  for  in  iernal-combusticn  engines. 
7,675  Smith.     Manufacture  of  electric  cables.     (23/5/14.) 
9,411  Kilner.    Electrically-operated  bells. 


Ele:tri:illy-co.i trolled  eSertrtc 


10.130  British  Westihohouse  Electric  &  Mfz.  Co. 

circuit-breakers.    (11/7/14.) 
An  electrically-controlled  circuit-breaker  in  which  the  tripping  magret  has 
magnetic  circuits,  one  provided  with  a  main  wlr.dir.f  '^"trtnud  frcm  the  elecfrfe 
circuit  to  be  protected  and  the  other  with  an  a,.  ding  the  enerrisati^  of 

which  controls  the  effect  of  the  main  winding  anc  -  trolled  by  a  relay 

10.131  British  Westinghouse  Electric  &  Mfg.  Co.    Ar.-ir.gement  for  suralyinE  eioc 

tncal  energy  to  direct-current  electri:  motors.    (1 1,7, 14.) 
Consists  in  the  combination  of  a  source  of  single-phaie  altematinf  currvnt,  a 
rectifier,  two  anodes  of  which  are  connected  to  two  terminals  of  said  source  and  an 
even  number  of  direct  current  electric  motors  connected  in  seriea  between  the'cathode 
of  the  rectifier  and  a  point  of  the  source  substantially  midway  between  iU  tenntnait  a 
point  between  the  motors  being  connected  to  earth. 
10,133  Marino.    Process  for  the  electrolytic  deposition  on  all  metals  of  aluminium  tin 
nickel,  copper,  zinc,  iron,  steel,  or  alloys  thereof.  '       ' 

10,604  Nelson.     Electrolytic  cells.    (17/8/14.) 


APPLICATIONS  FOR  PATENTS 

UoTE.— The  undermentioned  Applications  {except  those  marked  +)  ar'  not  op-'  ti 
public  inspection  until  after  acceptance  of  Complete  Specifications.  Those  mark'i  •  2- 
open  to  inspection  1 2  months  after  the  date  atta'-.hed  to  them,  if  they  haye  not  been  puiiish'i 
previously  m  the  ordinary  course.  Names  within  parentheses  are  those  of  commum-jr.'s 
of  inventions  When  complete  Specification  accompanies  application  an  asterisk  is  aUxtd. 

November  8,  1915. 
15,759  Wheeler.    Cathode  for  electrolytic  cells.    (25/1/15.  U  S)* 

15.761  Smith.     Replenishing  electrolytic  cells.     (3/6/15,  U.S.)* 

15.762  Langdon-Davies  &  Soames.     Electrically-controlled  clutches. 

November  9,  1915. 
15,792  Osius.     Eleetric  motors.* 

15,810  Turner.    Control  of  alternating-current  motors. 
15,824  Smith.    Construction  of  grids  for  secondary  batteries. 

November  10,  1915. 
15,869  Edmunds  &  Edmunds.     Head-lights,  searchlights  and  the  like. 
15.873  Ireland.     Sparking-arrangements  for  electric  ignition  devices. 
15,878  B.T.-H.  Co.     (G.E.  Co.,  U.S.)     Electric  switches. 
15,883  Bloxam.     Electric  switches  or  bell-pushes. 

November  11,  1915. 
15,915  Sharman.     High-frequency  alternating-current  relays  for  radiotelegraph/  and  t^e 

like. 
15,922  Begg.    Combination  electric  turn  switch  and  wall  plug.* 
15,930  Fery.     Electric  cells.* 

NovsmKr  12,  1915. 
15,971  Steele.    Trolly  collectors  for  overhead  tramway,  railway  and  like  vehicles. 
15,978  Sykes  &  Ford.     Electro-chemical  microphones  principally  for  use  in  connection 
with  wireless  telephony  and  telegraphy. 

15.985  Wilson,  Shepherd  &  Powell  &  Hanmer     (Ltd.).     Electric  lampholders  fcr 

vehicle  head  lamps. 

15.986  Wilson,  Shepherd  &  Powell  &  Hanmer  (Ltd.).    Electrical  ccnnecticns  fcr  ice 

in  the  electric  lighting  of  automobiles. 
15,989  Markt.    Construction  of  terminal  for  electric  switches,  couplings  and  the  lilce.* 
16,017  Canion.     Combined  air  and  electric  triple  valves.* 

November  13.  1915. 
16,044  Satinover.     Electric  fly-traps.     (27/11   14,  U.S.)* 
16,050  Hird.     Mine-shaft  signalling  and  analogous  purposes. 
16,053  Rosenbaum  &  Couse.     Automatic  protective  gear  for  electrical  systems. 

16.056  Marks.     (Carl  Bancken,  Germany.)     Lightning  arresters.* 

16.057  Nevill.    Venting  appliance  for  use  in  connection  with  accumulators  or  sec:  ndar>- 

batteries  using  wet  acid. 

16.058  Merriman  &  Speirs.     Electric  meters.* 

16,060  Automatic  Telephone  Mfg.  Co.  &  Smith.    Telephone  systenis. 

November  15,  1915. 
16,082  Bamburg.     Hydrolysis. 

16,094  &  16,095  Constantinesco  &  Haddon.    Wave  transmission. 
16,107  Girardeau.     Dynamo-electric  machines.     (16,.  11/14,  France.)* 

16.112  Trent.     Ohmmeters  and  like  electrical  measuring  instruments.* 

16.113  Trent.    Wattmeters  and  like  instruments  for  the  measurement  of  electrical 

power.* 

November  16,  1915. 
16,118  Alexander.    Sparking  plug. 

16,151  Marconi's  Wireless  Telegraph  Co.  &  Bangay.    Wireless  telegraphy. 
16,155  Graham.     Glands  or  grips  for  the  cables  of  electrical  apparatus  and  the  like.* 
16,176  Peacock  &  Swan,  Hunte:,.  &  Richardson.     Masts  fcr  wireless  telegraphy. 

November  17.  1915. 

16.184  Neilson.    (Charles  Cormack  Gordon,  Portuguese  East  Africa.)    Switch-holders 

for  electric  lamps. 

16.185  MuLLER.     Electric  insulators.     (Addition  to  27,738/12.) 
16,207  Graham.     Telephonic  transmitters.* 

November  18,  1915. 
16,260  Nelson.     Galvanic  seek. 

16.270  6.T.-H.  Co.     (G.E.  Co.,  U.S.)    Arc  lamps. 

16.271  Higgins.     Magnetically-operated  prime  mover. 

16.281  Constantinesco  &  Haddon.    Wave  transmission  motors. 
16,290  PoRDEs.     Portable  electric  battery  lamps. 

November  19,  1915. 
16.336  Tainton  &  Pring.     Electro-deposition  and  extraction  of  zinc. 
16.345  B.T.-H.  Co.  &  Sporborg.     Electric  safety  devices. 
16.349  Bennett.     Electric  incinde-cent  lamp-hclders. 
16,364  Planiawerke    Akt.-Ges.    fur    Kohlenfabrikation.    Arc    lamp    electrcdes. 

(31/12/14,  Germany.)* 

November  20.  1915. 
16.379  Goad.     Electric  couplings. 
16.389  Derriman.     Electric  light  fittings. 
16,393  Western   Electric  Co.    (Western   Electric  Co.,  U.S)    Loaded  line  system. 

(Addition  to  12.434/15.)* 
16,395  Wynne.     Electrical  switches. 
16,402  Lowenstein.     Electric  signs.* 

16,407  Redman.    Apoaratus  for  receiving  or  detecting  submaT..-.e  sounds." 
16,4C8  Etablissements    de    Dion-Bouton    Soc.    Anon.    Magneto-igniticn   sycteirs. 

(6/9/15,  France.)* 

November  22.  1915. 
16.441  Steele.    Apparatus  for  transmitting  Morse  and  like  cede  signals.* 
16.443  B.T.-H.  Co.    (G.E.  Co..  U.S.)    Producing  and  distributing  electric  current  waves. 
16.452  Clemens.     Electric  soldering  irons.     (21. 1M4.  U.S.)*  ^,     _  ,  _^. 

16,464  Eborall.    (Akt.-Ges.    B.-own,   Boveri  et  Cie.  Switzerland.)    Dynamc-electn. 

machinery. 
16.466  Costello.     Electric  contact  therm.cm.eters. 

16.4t9  Hefford.     Portable  electric  .ind  other  lamiv=.  ^     .     .        .       .  ,         ,       • 

16,471  Bronsted  &  Hellesens  Enke  &  Ludvigsen.    Producing  durable  galvanic 

battery  cells  with  zinc  anodes  and  alkaline  electrolyte. 
16,474  DiDiER.     Magnetos.     (3'9,i5.  France.)*  ..         .    .     ■.^- 

16  475  Etablissements    de    Dion-Bouton    Soc.    Anon.    Magneto-ignmon   systems. 

(Addition  to  16.408  15.    28/10  15.  France.)* 

16.476  Neuland.     Alternating-cuTent  motors.*  .       .  j  ^u    i-i.    • 

16.477  FoRSTER.    Audible  and  visual  indicators  for  use  in  mines  and  the  like. 

16  479  Western  Electric  Co.    (Western  Electric  Co.,  U.S.)    Loaded  telephone  line 
system.    (Addition  to  12,434  15.)* 

November  23.  1915. 

16,492  Steele.    Metal  and  carbon  filament  electric  incandescent  globe  and  like  illu- 
minators. ,,.,.,.  .      ,  , 

16,495  Wright  &  Bull  &  Moulin.     Ignition  and  electric  lighting  apparatus  for  auto- 
mobiles. 
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FINANCIAL    MATTERS. 


COMPANIES'  MEETINGS  AND  REPORTS. 


ADELAIDE  ELECTRIC  SUPPLY  CO.  aTD.)— The  net  ca])ital  txjjcnditurc 
at  Aug.  :5],  l!ll.").  \v;is  tsl7,.">47.  !ls.  2d.  Tlie  capital  necessary  to  keep 
])ace  with  tiic  continued  growth  of  the  hiitsintSK  has  Iktu  provided  for  hy 
the  issue  during  tiic  year  of  the  balance  of  lU,."}(>o  jjreference  shareB,  and  of 
a  further  £25,000  debenture  stock.  Further  capital  being  required  to 
enable  the  company  to  fulfil  its  statutory  ol)ligations,  the  caj)ital  was 
increased  by  a  further  50,000  sliares  <.f  £5  each.  The  Treasury  liavc 
given  permission  to  issue  20.000  furtiicr  ordinary  shares  at  a  premium 
of  30s.  per  shaie  to  the  holders  of  tin  e.vLsting  ordinary  shares 
residing  in  Australia.  The  area  of  the  dist'icts  covered  by  the 
company's  statutory  powers  is  api)ro.\imately  155  sq.  miles,  and 
a  supply  is  now  available  in  390  miles  of  streets,  an  increase 
of  29  miles  during  the  year.  2,142  new  con.sumers  were  connected 
to  tlie  maiii.s  during  the  year,  l)iinging  uj)  the  total  numlxr 
connected  to  l.'»,334,  an  increase  of  10  ])cr  cent,  over  the  pre- 
ceding year.  The  power  suj)])ly  has  increased  by  12  \>ct  cent.,  the 
electric  motors  now  connected  being  equivalent  to  8,230  n.r.  ;  while  tlie 
total  connections,  including  lam])s.  motois,  heating  and  otlier  apparatus, 
have  incnased  by  14  jicr  cent.,  the  total  units  sold  l>y  .1  jkt  cent.,  and 
the  gross  revenue  i)v  7  jx-rcent.  The  gro.-s  revenue  for  i he  vear  amounted 
to  £110,807.  10s.  2(1.,  compared  with  £ill.!»85.  l!ts.  lid.  for  the  jire- 
ceding  year,  an  increase  of  7  per  cent.  After  jtayment  of  delxMiture 
interest  and  management  and  general  expenses  in  London  and  Adelai<le, 
and  after  allocating  £0,120.  3s.  3d.  to  debenture  stock  service  fund,  tlie 
Imlance  is  £42.007.  1 8s.  Id.,  to.  which  must  be  added  £10.815.  5s.  (kl. 
brougiit  forward,  making  a  total  of  i;.")2,883.  '.if.  7d.  Deducting  the 
preference  dividend  for  the  half-year  ended  Feb.  28.  1015,  and  the 
interim  ordinary  dividend  of  5  per  cent.,  paid  in  June  last,  there  remains 
£32.020.  lOs.  7d.,  which  the  directors  recommend  should  l)e  applied  as 
follows  :  Dividend  on  0  ]ur  cent.  ])refercnce  shares  for  half-year  ended 
Aug.  31  (£7,500),  final  dividend  of  5  ])er  cent,  (tax  free)  on  the  ordinary 
shares,  making  10  ))er  cent,  for  the  year  (£12.5(Mt),  and  bonus  of  2  per 
(ent.  (tax  free)  on  the  ordinary  shares  (£5,000),  leaving  £7.020.  lOs.  7d. 
to  carry  forward.  The  business  continues  to  make  good  progres.s,  and 
the  demand  for  electric  light  and  power  in  the  extensive  area  s-rrved  liy 
the  company  is  being  maintained  satisfar  forily. 

COSTA  RICA  ELECTRIC  LIGHT  &  TRACTION  CO.  (LTD.)— The  net  earn  - 
ingsin  Cosla  Itira  for  (li<  y;ar  ended  .lunc  3»»  anioiml  to  £21  002.  .^s.  "d., 
against  £20.351 .  I  Is.  (Id.  for  the  jm-vioiis  year,  a  deerea-e  of  £4,080.  (is.  (id. 
(m;>inly  due  tothi-advei.-cexehnnge).  The  net  .surplus  profit  is  £3,832.  13s. 
and  the  diredors  propcje  to  carry  this  amount  to  ciedit  of  dii^eoiint  anil 
eommi.'^.'-ion  on  dclicntiirc  i.>-.sue  account.  The  ])ower  ]ilant  at  Kl  Urasil 
has  worked  well  throughout  the  year.  Some  trouble  whi<'h  was  ex- 
perienced in  times  of  floods  has  be<»n  eliminated  by  larger  sluice  gates. 
Electrical  cookjng  has  continueil  to  develop  <luring  the  year,  and  the 
revenue  from  this  sonr'c  has  been  satinfnctory.  Tlu'  busitu'ss  has 
suffered  eonsidcably  f'oni  the  int<'rruption  of  e.xp«>rts  and  the  general 
upset  of  trade  relations  owiny  to  the  wiir. 

INDIA  RUBBER,  OUTTA  PERCHA  &  TELEGRAPH  WORKS  CO  (LTD.)— 
Tlie  directors'  repdil  fur  the  year  ended  Sejit .  ;(••  slate;;  th.it.  after  ]iro- 
vision  for  doubtful  debts,  the  net  pnilit  wa.s  £80.403.  I!'«.  OtI.  Adding 
£1.033.  12s.  2d.  brought  furwarl.  deducting  £12.500.  the  dividend  on 
the  preference  sha'cs  ]>.Ti<l  in  January  and  .lu!y  ami  arerued  !•>  Sept.  'Ml. 
and  £12,500.  tiie  interim  dividind  on  tiie  oMlinary  .Mhnres  )>aid  in  duly, 
there  remains  £50,437.  lis.  lid.,  wliieli.  after  providing  for  the  pn.pi.hed 
tiividend  on  the  onlinary  shares,  will  leave  £18,037.  lis.  lid.  to  carry 
forward.  The  directors  recommend  payment  of  the  half  yearly  divi<lend 
of  58.  ]icr  share,  or  at  rate  of  5  per  lent.  per  nnniim.  be  made  to  tne  pre 
fcrence  shareholders,  and  that  a  diviilend  of  IPs.  per  nhnre  (tax  fun-), 
amounting  to  £37,500.  making  with  the  interim  diviilend  jiaid  in  .luiy  a 
total  payment  of  10  per  cent,  for  the  year,  be  |i.iid  to  the  hnjiliis  cf 
ordinary  siiares.  '{'he  directors  are  jtje.ifed  to  Ik-  able  to  make  surii  a 
satisfactory  report  in  s])ite  of  (he  constantly  ineren sing  cost  of  coal.  |HlM)ur 
and  raw  material,  and  the  dislocation  of  trnns|turt.  Although  (he  works 
at  I'ersan  remained  closed  (ill  after  the  beginning  of  the  linnncial  year, 
jind  labour  has  In-en  exceedingly  scarce  in  l"ran<e  owing  to  tin-  war. 
it  is  a  matter  of  congratul.ition  that  the  loss  of  thr  p'lvious  year  li;is  Imch 
eonverte*!  into  a  jirofit  in  th(>  year  under  ecu'sidevation.  The  branehes 
abroad  hav<>  also  shown  much  better  r«'sults.  The  foregoing  ."«tateniint 
proves  (hat  the  directors  were' justified  in  p.iyin-.'  an  interim  dividend 
in  July  last.  The  directors  cannot  now  e«(in»a(<'  (he  an)nun(  of  lax  on 
prnlit.s  which  may  become  jiayable  under  th"  l-'inam  e  Act  when  i(  Imu  omes 
law  on  account  of  this  year's  trading,  but  the  eany  forwaril  has  U-en 
consid(-rabiy  increased.  Tlie  •  Dacia  "  has  had  a  fair  shan'  of  employ- 
meiit,  and  the  "  tSilvertown  '  was  chartered  for  a  slmrt  iR'riod  during  the 
year.  The  directors  regret  to  report  the  death,  on  Sept.  2  la»t.  of  Mr. 
Matthew  llaoiulton  Gray,  who  had  Wn  iis*«ciattd  (or  so  lUAuy  ycais 


with  the  work  of  the  submarine  department  at  Hilverlown,  and  at  the 
t  iii'.i-  ef  Ills  dent  li  was  consultiniT  engineer  to  the  company  in  these  niatteis. 
MELBOURNE  ELECTRIC  SUPPLY  CO.  (LTD.)— The  directors'  re]K)rt 
states  that  the  siiui  of  £5,000,  as  pro^-ided  for  in  last  war's  accounts,  has 
been  applied  during  the  year  in  writing  off  certain  items  in  the  Mcllxjurne 
account,  and  the  net  expenditure  at  Mellwurnc  is  now  £939,r)47  and  at 
C;eelr)ng  £172,08(5.  The  area  of  the  suburban  districts  in  Melbourne 
covered  by  the  company's  statutory  powers  is  ajiproximately  74  sq.  miles, 
and  a  snpjily  is  now  available  in  526  miles  of  streets,  an  increase  of  44 
miles  during  the  year.  4,125  new  consumers  were  connected  to  tli<' 
mains  during  the  j<ast  year,  bringing  up  the  total  number  connected  to 
23,191,  an  inciease  of  22  per  cent,  compared  with  the  preceding  year. 
The  jiower  supply  has  increased  bj'  41  per  cent.,  the  electric  motors  now 
connected  being  equivalent  to  17.609  H.p.  ;  the  total  connections,  in- 
cluding lamps,  motors,  heating  and  other  apparatus)  have  increased  by 
26  per  cent.,  the  total  units  sold  by  25  per  cent,  and  the  gross  revenue 
by  20  per  cent.  The  gross  profit  derived  during  the  year  from  the  Mel- 
l«<urne  and  Geelong  undertakings  amounted  to  £1 17,676.  19s.  4d.,  against 
tl04.330.  18s.  Od.,  an  increase  of  13  per  cent.  After  payment  of  deben- 
ture intc-est  and  management  and  general  expenses  at  London  head 
office  and  after  making  the  usual  allocations  and  writing  off  balance 
of  cost  of  increase  and  issue  of  capital  (£510.  lis.  4d.),  there  remains 
£77,208.  48.  8<1.,  to  which  must  be  added  £7,819.  lis.  7d.  brought 
forward,  making  £85,027.  16s.  3d.  Deducting  dividend  on  the  7  \k'X  cent, 
first  cumulative  ])reference  shares  for  the  half-year  ended  Feb.  28.  1915. 
and  the  interim  dividend  <»f  5  jht  cent,  (tax  free)  on  the  consolidated 
f)rdinarv  stock,  ])aid  in  .lune,  there  remains  £(>4.777.  10s.  3d.,  which  the 
directors  recommend  should  be  applied  in  paying  the  dividend  on  the 
7  ]>er  cent,  first  cumulative  preference  shares  for  the  half-year  ended 
Aug.  31,  and  a  final  dividend  of  5  jier  cent,  (tax  free)  on  the  consolidated 
ordinary  stock,  making  10  per  cent,  for  the  year,  and  dividend  of  5  per 
cent,  (tax  free)  on  the  consolidated  ordinary  stock  issued  in  March.  1915, 
leaving  to  carry  forward  £40.778.  The  business  has  been  well  maintained. 
There  Ls  an  increasing  demand  for  light  and  pOwer  from  all  classes  of  eon- 
.suniers,  including  numerous  engineering  firms  in  Mcllx)u.rne  and  Geelong. 

WESTERN  UNION  TELEGRAPH  CO.— The  rej^rt  for  the  year  ended 
Deo. 31  la.-tsiiows  gre.'-s  oj)erating  revenues  $46,264,776.61.  and  operating 
exix-nses,  including  repairs,  depreciation,  taxes,  &c..  $40,578,750.90. 
Income  from  loans  and  investments  was  $1,022,611.30.  Intefest  on 
conii>any's  bonds  recpiired  S1.337.242.r)0.  and  balance  transferred  to 
surplus  account  was  .S5,371,394.51 .  The  surplus  at  Dec.  31.  1013,  was 
$0,705,791.85,  and  adding  balance  from  income  account  ($5,371,394.51) 
and  balance  of  other  surplus  reserve  ($3,451,921.72)  made  a  total  of 
818.520,108.08.  After  transferring  to  reserve  for  depreciation  prior  to 
Dee.  31.  1013.  $1  .(KMt.000.00.  and  deducting  miscellaneous  adjustments. 
.<^8..300.92.  and  dividends  paid  and  declared.  S3. 088. 880.(X>.  the  surplus 
at  Dec.  31.  1014.  was  $13,531,021.10.  The  value  of  telegraph  lines  and 
equi])ment  has  been  increased  by  $3,851,798;  2.449  miles  of  jxile  line. 
27.4.")8  miles  of  iron  wire.  15,752  miles  of  copixr  wire  and  2.4t>4  miles  of 
wire  in  cables  (a  large  portion  of  the  latter  IxMiig  underground)  ha\T?  lieen 
added.  There  are  25.784  offices  ojx'rafing  in  conjunction  with  1.581.571 
miles  of  telegraph  wire.  210.515  miles  of  ^wde  line,  and  26.768  miles  of 
oc<an  cables,  (he  latter  having  Ix'cn  extended  by  494  miles.  GroKS 
operating  revenues  inerea.sed  over  lho.se  of  jireviou.s  ye  \r  by  $1,475,900. 
due  to  unprecedented  cable  business  during  the  last  five  months,  the  land 
line  earnings  remaining  a|)]>roxiinately  con.stant  with  1913.  Combine*! 
operating  expenses  for  laii<l  lint  s  and  cables  (including  taxes)  show  a  net 
decrease  of  $."»8S.8(K».  or  1-43  per  cent.  Pursuant  tn  agreement  (effective 
.Ian.  I.  1015).  the  Caiiadiaii  Northern  Telegraph  Co.  and  the  Gn^at  North 
\\(  stern  Telegraph  Co.  coml>ined  and  aequiretl  control  of  the  shares 
owned  by  llu'  Uestern  Union  Co.  in  the  Great  North  Western  tV>..  equal 
to  m  |vr  cent  of  the  capital  stock.  l*rior  to  the  arrangement,  the  Great 
North  Western  Co.  was  confineil  to  a  limited  territory  in  Canada  without 
access  (save  '.iirouuh  other  companies)  to  the  Pacific  senlxiard.  As  a 
result  of  the  eonsoJMJ  itioii  the  lines  of  the  new  Great  North  Western  Co. 
extend  entindv  across  C.inaila  fr«)m  coast  to  coast  and  the  Western  I'nion 
Co.  will  Ix-neiit  by  obtaining  a  strong  ally  in  Canada.  The  Western 
rni<m  Co.  is  now  subjeel  to  the  authority  of  +3  public  service  commis 
sions  and  23  workmen's  com|Miisation  or  industrial  commissions.  Besides 
voluminous  re|M.rls  to  these  eommi.ssions  the  comiKiny  h.is  also 
to  prej)are  3.1<»<>  annual  rr|x>rts  to  (ax  authorities,  these  n|x>rts  licing 
further  sub-divid<-<|  by  (axing  dis(rie(s.  In  all.  ther»<  are  rtviuirol 
7.700  statements  to  public  authorities.  In  additirin  the  com|»any  has 
now  (o  eolloet  and  remit  monthly  to  the  GovTrnmeiil  (he  internal  revenue 
tax  leeently  leviitl  ii|miii  toinmereial  Irlrvr.iph  iiussji)iis.  Tin-  <om|uny 
has  o|H<ra(ing  i  onii:i,.(.-.  \utli  2l'>0  railroad  ,s\ stems.  It  would  seem  to  Iw 
III  till'  ]iul>b  I  ihat  a  company  doing  a  national  liusiness.  like  the 

Western  lio  iild  lie  relie\-e«l  of  su]HM-vision  by  State  lcgi."-l«ture« 

and  eonimi.>isions  so  (ar  as  reganis  the  regulation  of  rates  and  the  jire- 

fMnttion  of  acr-' ■•-•r-mrnty.  and  should  report,  in  thefcc  n-spects. 

to  the  Federal  i  The  di\idend  on  the  company  s  J^tock 

is  at  the  rat«  ol  o  iH.r  ccul.  per  annum,  payable  quarterly. 
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NEW   COMPANIES,    STATUTORY    RETURNS, 
MORTGAGES  AND   CHARGES,  &C. 


NEW  COMPAMES 

AMP  WELDING  CO.  (LTD.)  ( I4:j,342).— Rej^.  Dvc.  8,  capital  £1,0UU  m 
£1  Hhares,  to  carry  on  the  biiwiiiess  of  acctylcno  welders  and  general 
mechanical  and  electrical  engineers  and  r(!pairers,  founders,  manufac- 
turers of  implements  and  machinery,  metallurgists,  &c.     Private  oom])any. 

ARCORUKDDM  ABRASIVES  (LTD.)  (142,352).— Reg.  Dec.  9,  capital 
£2,(X)d  in  !C\  s;hares,  to  cany  on  the  business  of  manufacturers  of  abrasive 
materials,  engineers,  founders,  machinists,  electricians,  manufactu'ers 
and  workers  of  and  dealers  in  electricity  and  electric  motive  power,  &c., 
and  to  adopt  an  agreement  with  VV.  R.  Hague.  Private  company.  First 
directors  are  F.  E.  Tidswell,  W.  R.  Hague  and  (i.  J.  R.  Millington. 

FREDK.  R.  BUTT  &  CO.  (LTD.)  (142,314)- Reg.  Dec.  4,  capital 
£7,500  in  £1  shares,  to  take  over  the  business  carried  on  as  Fredk.  R.  Butt 
&  Co.,  and  to  carry  on  the  business  of  scientific  and  general  electrical 
engineers,  manufacturers  of  X-''ray,  medical,  electro-medical,  wireless 
telegraph  and  telephone  and  other  instruments  and  apparatus,  con- 
structors of  radio-telegraph  and  radio-tele))lione  stations,  &c.  Private 
com^jany.  First  directors  arc  H.  F.  Bigge  fmvnaging)  and  F.  R.  Butt 
(both  ])ermancnt).     Reg.  office  :    147,  Wardour-street,  W. 

NEWTONS  (CAMBORNE  (LTD.)  (142,373)— Reg.  Dec.  10,  capital  £5,000 
in  £1  shares,  to  carry  on  the  business  of  scientific  and  mathematical 
instrument  makers,  mechanical,  electrical,  ci\al  and  hydraulic  engineers, 
&c.  Private  company.  First  directors  arc  S.  Staples  and  A.  W.  Kelly 
(provisional  directors).     Reg.  office  :   47,  Bishopsgate,  E.C. 

O'NEILS  RECORDER  SYND.  (LTD.)  (142,362).— Reg.  Dec.  9,  capital 
£2,000  in  £1  shares,  to  acquire  certain  patents  for  inventions  in  relation 
to  signalling  for  use  on  vessels  and  recording  course  steered  by  vessels 
at  sea,  and  to  carry  on  the  business  of  mechanical,  electrical,  hydraulic 
and  general  engineers,  &c.  Private  company.  ('.  A.  Beldam  and  R.  >S. 
ONeil   are   governing   directors. 

REPUBLIC  RUBBER  CO.  (LTD.)  (148,279)— Reg.  Dec.  1,  capital 
£25,000  in  £1  shares,  to  carry  on  the  bu.siness  of  manufacturers,  importers, 
wholesale  and  retail  brokers,  factors,  and  agents  for  and  dealers  in  tyres, 
soft  and  other  rubber  and  rubber  goods,  tubes,  &c.,  asbestos  goods, 
electric  and  other  cables,  motors,  &c.  Private  company.  E.  A.  Gleich 
is  first  director.     Reg.  office  :   5,  Giltspur-street,  E.C. 

STATUTORY  RETURNS. 
CHEPSTOW  ELECTRIC  LIGHTING  &  POWER  CO.  (LTD.)— Capital  in  retu'  n 
to  Oct.  23  is  £10,000  in  £1  shares.     5,510  shares  taken  up.     £1,537  paid. 
£3,905   considered   as   paid.     Mortgages   and   charges,  £1,000. 

ELECTRIC  &  GENERAL  INVESTMENT  CO.  (LTD.)— Return  to  Aug.  10 
gives  capital  as  £201, .500  in  20,000  ordinary  shares  of  £5  each,  40,000 
deferred  shares  of  Is.  each,  and  19,900  preference  shares  of  £5  each.  All 
shares  taken  up.  £1  per  share  called  up  on  the  ordinary,  Is.  per  share  on 
the  deferred  and  £5  per  share  on  the  preference.  £121,500  paid.  Mort- 
gages and  charges,  £27,813.  10s. 

ELECTRO-MECHANICAL  BRAKE  CO.  (LTD.)— At  Aug.  12  capital  was 
£30,000  in  2,500  preference  and  27,500  ordinary  shares  of  £1  each.  987 
preference  and  17,317  ordinary  shares  taken  up.  £lper  share  called  up 
on  987  preference  and  11, 282ordinary.  £12,269  paid.  £6,035  considered 
as  paid  on  6,035  ordinary.     Mortgages  and  charges,  £7,500. 

MORTGAGES  AND  CHARGES. 

BARRACLOUGH  BROS.  (LTD.)— Particulars  of  £1,000  debentures, 
created  July  27,  1915,  have  been  filed,  whole  amount  being  now  issueil. 
'Property  charged  :  Company's  untlertaking  and  ])ropcrty,  present  and 
future,  including  uncalled  caitital.     No  trustees. 

COLNE  VALLEY  ELECTRIC  SUPPLY  CO.  (LTD.)— Debenture  dated 
Dec.  2,  1915,  charged  on  company's  undertaking  and  property,  including 
uncalled  capital,  to  secare  all  moneys  due  or  to  become  due  from  company 
to  Barclay  &  Co. 

NAYLORGRAPH( LTD.)— Debenture  dated  Nov.  13,  1915,  to  secure  t400 
charged  on  company's  undertaking  and  property,  present  and  future. 
Holder  :  J.  M.  Hunt' 

RAWLINGS  BROS.  (LTD.)— Issue  on  Nov.  19,  1915,  of  £1,100  deben- 
tures, part  of  series  of  which  particulars  have  already  been  filed. 

STERLING  TELEPHONE  &  ELECTRIC  CO.  (LTD.)— Mortgage  dated 
Nov.  11,  1915,  to  secure  £48,2.53.  17s.  Id.  charged  on  company's  under- 
taking and  property,  including  uncalled  capital  and  freehold  land  at 
Dagenham,  Essex.     Holder,  the  jMinister  of  Munitions. 

RECEIVERSHIP. 

RESIDE  &  CO.  (LTD.)— \V.  H.  Savers,  17.  Pelham- terrace,  Eccleshill, 
Bradford,  ceased  to  act  as  receiver  on  Nov.  20,  1915. 


CITY  NOTES. 


MEMORANDA  (Dec.  15). — Bank  rate  5  per  cent,  (since  Aug.  8, 1914). 
Consols  58|.  Consols  Pay  Day,  Jan.  5.  Stocks  and  Shares  Ticket  Days 
Dec.  29  and  Jan.  12.  Pay  Days  Dec.  30  and  Jan.  13.    Price  of  silver.  26td. 

CALCUTTA  ELECTRIC  SUPPLY  CORPN.  (LTD.)— The  number  of  units  sold 
to  ctmsumeis  durmg  the  four  weeks  ended  October  29th  amounted  to 


1,889,045,  compared  with  1,262,426  in  the  corroHixmdinK  four  wnolut  of 

1914. 

BLACKPOOL,  ST.  ANNES  &  LYTHAM  TRAMWAYS  CO.  (LTD.)— Tho 
directors  ])ro|)os(!  to  pay  4  jier  cent.  ])(-t  aririuin  on  the  d<-bf>nturc  Ht'x-k 
on  account  of  arrears.     Last  year  no  di;itribution  wa.s  made. 

CANADIAN  GENERAL  ELECTRIC  CO.  (LTD.)— The  directofH  J»4v«-  d.-. 
clared  a  quarterly  dividend  of  i|  per  cent,  for  the  (juartcr  ended  Dec. :{]. 

CITY  OF  LONDON  ELECTRIC  LIGHTING  CO.  (LTD.)— The  transfer  bookn 
and  register  of  holders  of  tho  5  jxrr  cent.  fi>f<l  and  4.1  |xT  cent.  M'c«^»nrl 
debentui  >  stocks  are  clo.sed  from  17th  to  31st  inst.,  inclu.sive. 

EASTERN    TELEGRAPH    CO.    (LTD.)— The  company  announce  the  pa v- 

ment  on  Jan.  15  next  of  dividend  at  rate  of  3J  per  cent,  per  an' 
tax)  on  the  preference  stock  of  the  company  for  the  quarter  eri- 
inst.,  and  the  third  quarterly  interim  dividend  of  1|  |)er  cent,  on  tho 
ordinary  stock  (ta.\  free)  i-n  respect  of  profits  for  the  year  ending  D^-c.  31, 
HJl'S.     The  traasfcr  books  of  tho  ordinary  stock  will  be  closed  from  Jan. 
7  to  14  January,  inclusive. 

INTERNATIONAL  LIGHT  &  POWER  CO.  (LTD.)— The  usual  quarterly 
dividends  on  the  preference  shares  have  l>een  deferred  for  the  present. 

YORKSHIRE  (WEST  RIDING)  ELECTRIC  TRAMWAYS  CO.  (LTD).— The 
directors  have  decided  to  pay  on  the  1st  prox.  an  interim  dividend  of 
3  per  cent,  (being  at  rate  of  6  per  cent,  per  annum)  on  account  of  thi 
dividend  accrued  on  the  cumulative  preference  shares. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

What  were  known  as  "official  quotatlooa  "  are  not  now  issued,  but 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Tuesday,  Die.  14.  The  greatest  care  is  taken  in  compiling 
thee  figures,   but  the  diffioulty  of  verification  is  now  muoh  increased . 
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Electric  Railways  and  Tramways 

Underground  E.  Rys.  of  London  6% 
Inc.  Bds.,  with  coup.  16 

Do.    4i%Bds 

Yorkshire  W.  Riding  Ord 

Do.     Pref 

Electric  IVIanufa:turins,  &c. 

Babcock  &  Wilcox  Ord 

Do.    e%  Pref 

Brit.  Aluminium  Ord 

Do.     Prior  Lien  Debs 

Do.     6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.Ericssion  Mfg.  Cm.6%  Pref. 

British  Thom?on-Hou:ton  Db 

7i%l  Brit  Westinghouse  Pref 

6%        Do.    6%  Prior  Lien  Debs 

Do.    4%MortDeb.  St 

Call ender's Cable,  &c., Co.  Ord 

Do.    5%  Pref    

Do.      4i%Deb3 

Castner  Kel'ner 

Dick,  Kerr  &  Co.  6%  Pref 

Edison  &  Swan  U.Elec.Lt  A.  £3  pd 

Do.     4%  Deb 

Elec.  Construction  Ord 

Do.    7%  Cum.  Pref 

Do.  4%  Debs 

General  Electric  Ord 

Do,    6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord.  . 

Do.      4i%  Cum.  Pref 

Do.     41%  Db 

India  Rubber,  G.  P.  &c.,  Ord 

Do.  Pref 

Do.      4%  Debs 

Telegh.  Con.  &  Main.  Co 

Do.    4i%Debs 

Vickers  Ord 

Do.    5%  Pref 

Do.     1st  Debs 

Do.     4i%2ndDebs 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.    Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref... 

Direct  United  States 

Eastern  Tel.  Co.  Ord 

Do.    3J%  Pref 

Do.    4%  Debs 

Eastern  Extension  Tel.  Co..  4%  Debs.. 

[Oo.    Ord 

Gt.  Northern  Tel.  Co.  with  Coup.  8 

Indo-Europ>ean    

Marconi's  Wireless  Tel.  Co 

Do.     7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.     4%  Deb.  St 

Western  Union  50  yr.  Bds 

Telephones. 

American  Telephn.  8i  Telgh.  $100  C«p. 

Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord    

New  York  Telephone  4J%  Bds 

•Oriental  Telephone  Ord 

Do.     Db.  St - 

Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.    5%  Cum.  Pref 

Do.    Deo.  Stk 

Financial  and  Investment 

GlobeTelegh.  &  Trust 

Do.      6%  Pf ; 

Mackay  Companies'  Common 

Do.     $100  Pref    

Submarine  C.<l>le  Trust  Certr, 

Colonial  and  Foreign  Railways, 

Anglo  Argentine  Tram  1.5%  Debs 

Do.    44%  Debs 

Do.    4%  Debs 

Do.    5i%  1st  Pref 

Do.     51%  2nd  Pref 

Brailllan  Traction  Ord 

Do.     6%  Pref 

Brisbane  Trams  Ord 

Do.    5%  Cum.  Pref 

British  Columbia  4J%  Con.  Debt.  . . . 

Calcutta  Elec.  Trams.  Ord. 

Havana  Elec  Ry.  5%  Bds 

Madras  Elec.  Trams  6%  Cum.  Pref.    . . 

Man  aos  Trams  5%  Debs 

Mexico  Trams  Common  St  

Do,    5";,  Bds    

Montreal  Street  Ry.  44%  Debs.  (1922) . 
Rio  de  Janeiro  Tram,  L.  ft.  P.  6)  yr.  Bds 
Toronto  Railway  Co  ^Vo  B's 


— cord. 

77 
lOOi 

4 

I'.i 
\\ 

91 

i5i 

5t 
91 

,o'.' 

69 
10* 
4f 

98 
3  At 
W 

72i 

lo;^ 

9tt 
131 

■Si 

911 
8,V 
7i 

95 

34i 

93 

63} 
9?lt 

101 
22i 

69i 
7i 

'?l 

1271 
(6 
80i 
791 
12A 
331 
48 
\\\ 
li 


£    s.  d. 

7  15  10 
4    9     6 

6  i9    6 


2  9 
9  4 
9  9 
9  11 
2  3 
8    2 

5  14    3 

6  6     4 

4  18  II 

8  0    0 

5  18  10 
S  15  11 

7  7    3 

5  14    3 
4  11   10 

6  12    0 

9  2  10 


6  10 

8  14 

7  4 
5    7 

9  11 


6    3  10 


7  12 
4  14 
4  18 
6  4 
6  13 
4  4 
6  18 
4    6 

4  10 

5  6 
4  15 
4  10 


851t 
794 
/51 
4A 
3i 
S3 
93 
6ft 
41 

'It 

69 

69 
42 

49 
941 

78  « 

94 

Colonial  and  Foreign  Electric   S'jpply,  & 


t 

79 
93 


135 
771 
J", 
101 

11 
791 
85 
5« 
4ii 
90 

101 
lOrt 
S6A 
681 
120 


5  19    0 

6  11    10 

5  14    6 

6  7  0 
6  112 
6  13  4 
6  10  7 
5  9  n 
5    7    7 

4  18  U 

5  0  11 

5  12     7 

6  10 
6  IS 
5    8 

0 

8 

12 


10  11 

1     3 

U   10 


5  18 

6  9 
6  12 

4  9 

5  14 
5    0 

5  5  11 

6  14  9 
5  10  4 
5    0    0 


5  15 
5  15 
5  16 
5  17 
5    0 


Trail  way:  I,  &c. 


6    3  8 

5  18  10 

5  6  4 

6  15  5 
8    0  0 

7  10  U 
6  9  0 
6     8 

5  11 

6  lb 

7  :2 

5  12 

6  2 

7  4 


LL5i5k 


Adelaide  Elec.  Supply  6%  Pref, 

Do.     5%  Dobs 

Bombay  E  S  i  T  6%  Pref 

Do.    41%  Debs 

Calcutta  E.  &  Corp.  Ord   

Do.     5';o  Pref   

Canadian  Gen.  Elec.  Common  St 

Melboum  f  Elec  SuDply5%  IstMt  Debs 

Do.    5%  Cons.  Dob.  St 

Mexican  Light  &  Power  Ord 

Do.     Pref 

Dx     5%  Bis 

Shawlnlgan  Water  tt  Power  5%  Bds 

Do.    Cap  Stock   

Toronto  Power  41%  Deb.  St 

Do.    41%  Cons.  Deb.  St 

Victoria Fallj  *  Transvaal  P.  Co.,  6%P« 

Oo.     51%  2nd  Mort  D«bs : 
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METAL  PRICES. 

Messrs.  J  B.  Gamham  &  Sons,  132,  Upper  Thames-street,  London,  E.C.,  quote  un^er 

date  Dec..  15,  the  following  as  the  present  basis  prices  of 


•  •  ■ •  •«  « 


New  Mbtals. 
Solid  Drawn  Brass  Tube* ...... 

Solid  Drawn  Copper  Tube*  ...^ 
Brazed  Copper  Tubei 
Brazed  Brass  Tuboj  . 

Brass  Wire 

Copper  Wire « 

Rolled  Brass ~ 

Brass  Sheets - 


per  lb. 

14d. 
141d. 

13Jd> 
13^d. 
13id. 
141d. 


per  ton 
English  Lead ...._.__     £2815    0 
Antimony  .«._•_._      Nominal 


Old  Mbtaui 


per  ton. 


per  ton. 

£112    0    0 
£85    0    0 


Clean  Scrap  Copper  ......  £74  0  0 

Brazlery  Copper  Scrap. . » .  £68  0  0 

Clean  Saa?  Braai ..^  £56  10  0 

Old  Lead    •  £22  0  0 

Old  Zinc £40  0  0 

Hollow  Pewter ,...,.£115  0  0 

Black  Pewter ..,«.  £80  0  0 

Gun  Metal...............  £63  0  0 


Copper  Sheet*    —  .  .  — 

Spelter 

Mr.  A.  Joseph,  Earl-street  London-road,  Southwark.  London,  S.E..  quotae  under  date 
Dsc  14,  tbe  following  approximate  prices  of  Scrap  Mbtalsi— 


Aluminium  Cuttings 
Clean  Mixed  Brass    . 

Clean  Copper 

Brazlery  Copper. 


per  ton. 
£125    0     0 


C56  0  0 

£70  0  0 

£64  0  0 

Gun  Metal £64  0  0 


per  ton. 

Old  Lead £24    0    0 

Tea  Lead £22    0    0 

Old  Zinc £55    0    0 

Hollow  Pewter £115    0    0 

Shaped  Black  Pewter £75    0    0 


Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  i  Plumber's  Solder  (In  bar 
or  strip),  £76;  Conunercial  Tinman's  Solder,  £93  ;   Blowpipe  Solder,  £108. 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 


LINE. 


Week 
ended. 


Inc.  or  dec. 


AOOStBGATB. 


No.  of  I 

weeks.  I 


Amount, 


Inc.  or  dec. 

I        (a) 


Aberdeen Corporatka  ...    Dec. 

Angks-Argentlne 

Ashton-under-Lyne 

Ayr  Corporation 

Birkenhead  Corporation. . 
Birmingham  j  Trams . . 
Corporation.  \  Buses&c 
Blackburn  Corporation  .. 
Blackpool  Corporation  . . 
Blackf)ool  and  Fleetwood 
Bolton  Corporation 

Bournemouth.. . .  \  guses 

Bradford  Corporation  .... 
Brighton  Corporation 

Bristol  Trams  I^J^™^^' 

Burmah  E.  Trams  &  Ltg. 
Burnley  Corporation    . . . 

Burton  Corporation 

Bury  Corporation 

Calcutta  Tramways  Co.  .. 

Camborne-Redruth   

Cardiff  Corporation 

Cork  Electric  Trams  Co.. . 
Coventry  Corporation  .. 
Croydon  Corporation  .... 

'  Derby  Corporation 

Dover  Corporation 

Dublin  &  Lucan  Railway  . 

Dublin  United 

Dundee  Corporation 

East  Ham  Council 

Exeter  Corporation 

Glasgow  Corporation 

Gk>ssop  Trams 

Gloucester  Corpn 

Halifax Corpn.  .-{b^i^s^ 

Hastings  Elec.  Trams  Co.. 

Huddersfield  Corpn 

Hull  Corporation 

Ilford  District  Council.... 

Ilkeston  Corporation 

Ipswich  Corporation 

Isle  of  Thane t  Co 

Kilmarnock  Corporation . . 
Lanarkshire  Trams  Co.  .. 

Lancashire  United    

L((d  Corporation   

Le  M  tei  Corporat'on  .... 
Leiiii  Corporation  «■.... 
Lincoln  Corporatitn  .... 
Liverpool  Corporation  . . 
Uandudno&ColwynBayR. 
London  County  Council  . . 
Lowestoft  Corporation  ... 
M  aidstone  Corporation . . . 
ManchesterCorpotatlon  .. 

Nelson  Corporation 

Newcastle-on-Tyne  Corpn 
Newport  vMon.) Corpn.. . . 

Northampton  Corporation 

Nottingham  Corporation 

OUham  Corporation 

Portsmouth  Corporation . . 

Preaton  Corporation 

Rochdale 

Rot  .erham  Corporation  . . 

Saltord  Corporation 

t  Sl)i>fAeld  Corporation 

Southampton  Corpn 

Southend  Corporation .... 

South  Shieli;    

St'lybdgcHyde.iic.Jt  B. 

Sunderland  Corporation  . . 

Sunderland  District     .... 

Swindon  Corporation  .... 

Trneekle  Tram  Co 

Wallasey  Corporation  .... 

Walsall  Corporation 

Willhamstow 

Warrtncton  Corporation . . 

Weat  Ham  Corporation . . . 

Wlgan  Corporation 

Wclverhimpton  Corpo... 

YortahlreW.R.  Trams... 
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3241 
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168 
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180 
17,289 

181 
5,724 

849 

652 
3,619 
2.093 
1,947 

977 

r,i62 
4,923 
9,400 
1.409 
579 
707 
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SlO 
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'758 
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63 
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27 


115 

43 
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260 
25 

122 
17 
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30 
11 
33 
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46 

115 

334 
21 
16 
92 

I 
163 

39 
463 
442 

45 
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12 


27 
27 

30 
37 
36 
36 

37 

49 

37J 

36 

36 

36 
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49 

49 

io 

37 
371 


35 
49 


£ 
49,364 
2,503.149 

12*293 

50.403 

504,526 

30,330 

66,768 

38.054 

98.640 

77,212 

898 

233.683 

42,105 

231.137 

239,835 

26.038 
10,4^7 
49,989 


9i,180 
24,529 


+  18 
-f  847 
4-        45 
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112 
89 

471 

155 
93 

133 

"217 
294 

1,621 
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36 

II 
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■»-   "  49 
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+  123 
-«-      298 
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37 
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22 
361 

37 


36 
10 
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38,532 
11,316 
3487 

293,785 
40.527 
47,621 
13,934 

602.263 
6.266 
12,109 
81,290 
1,792 
87,310 
98,167 

111,929 

23,750 

4,868 

20,294 

5.074 

%.956 

84,789 

328,318 

150.265 

23,192 

642.865 
251 


8,055 

654.113 

7,165 

230,056 

30.7162 

26,607 

135,551 

86.601 

90.818 

34,996 

42.154 
191.461 
336.000 
54.692 
30.769 
28,519 

55!239 
3,189 

13.474 
47,401 

33,359 


S.53I 
10.791 
78.7«3 
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-f-      Zfc93 
-  133,181 

-I-  "t58 

-»-  4.001 

-t-  70.026 

-I-  17,884 
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340 

1,743 

3,792 
101 

9,515 
319 

5,045 
44,024 

'r,964 
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496 
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-H  42 
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2,041 

75 

10.871 

2,148 
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787 

41.414 
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*228 
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2,930 

168 
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'*0n  Earth  Peace,  Good  Will  Toward  Men." 

During  the  last  year  and  a  half  many  people  in  many  lands 
must  have  asked  themselves  the  question :  "  If  the  present 
untold  misery  and  unspeakable  suffering  is  due  to  the  engineer 
and  his  works,  would  it  not  be  better  to  get  rid  of  him  as  one 
would  get  rid  of  an  unclean  thing  ?  "  Educated  men  have 
asked  the  question,  "  If  the  purpose  of  science  is  the  devising 
of  engines  for  the  destruction  of  mankind,  ought  the  study 
of  science  to  be  encouraged  ?  "  At  the  moment  we  are  not 
prepared  to  answer  either  question.  We  recognise  and  admire 
the  works  of  the  engineer  ;  but  we  know  that  man  has  an 
unhappy  knack  of  misapplying  his  talents,  whilst  some  assert 
that  man  defiles  the  things  with  which  he  comes  in  contact.  We 
know  also,  that  if  the  responsibility  of  Europe's  shame  rests 
with  the  engineer,  future  generations  will  demand  a  full  account 
of  his  stewardship,  and  if  such  responsibility  be  admitted,  "  it 
had  been  good  for  that  man  if  he  had  not  been  born."  To- 
morrow's message  comes  booming  through  the  ages  louder  far 
than  the  din  of  battle,  and  those  who  were  amongst  the  first  to 
accept  the  message  in  these  days  know  neither  the  meaning 
of  peace  nor  of  good  will.  To-morrow,  we  say,  comes  a  mes- 
sage to  those  who  have  substituted  strife  for  peace  ;  might  for 
right ;  deceit  for  honesty  ;  crime  for  virtue  ;  shame  for 
honour  ;  guilt  for  innocence  ;  folly  for  wisdom  ;  hatred  for 
good  will;  and  murder  for  sacrifice.  Let  them  tremble  for 
themselves  ! 


Receptivity. 

The  speech  of  Mr.  Lloyd  George  in  the  House  of  Commons 
last  Monday  may  well  be  taken  as  a  commentary  upon  the 


British  nation.  It  was  an  indictment  of  the  nation  from  the 
point  of  view  of  receptivity.  Progress  depends  largely  upon 
initiative,  upon  that  kind  of  initiative  possessed  by  the  in- 
ventor ;  but  equally  important  is  the  faculty  of  receptivitv. 
As  a  nation  we  are  defective  in  this  respect,  a  fact  which  has 
been  demonstrated  in  many  advances.  This  defect  was  seen 
in  the  opposition  to  railways,  to  telephones  and  to  motor  cars 
when  they  were  first  introduced.  There  is  a  lack  of  imagina- 
tive appreciation  on  the  part  of  the  public,  and  this  prevents 
them  from  seeing  what  the  future  holds  in  store  for  new  develop- 
ments. How  many  inventors  in  this  country  have  found  their 
efforts  fruitless  because  they  were  not  properly  appreciated  in 
the  light  of  their  possibilities  ?  The  same  thing  has  been 
apparent  in  the  present  war.  High  explosive  shells,  machine 
guns,  and  big  guns  were  all  considered  relatively  unimportant. 
We  do  not  so  much  complain  that  the  value  of  these  implements 
was  not  appreciated  in  the  first  instance,  but  what  seems 
lamentable  is  the  fact  that  it  should  be  necessary  to  suffer  a 
whole  year  of  warfare  before  the  minds  of  tho.se  responsible  for 
directing  the  war  can  appreciate  new  conditions.  If  our 
national  receptivity  cannot  be  greater  than  this,  what  indus- 
trial progress  can  we  expect  to  make  in  comparison  ^vith  other 
nations  after  the  war  ? 


The  Lighting-  of  Factories  and  Workshops. 

The  third  volume  of  the  first  report  of  the  Departmental 
Committee  on  Lighting  in  Factories  and  Workshops,  which 
has  just  been  issued  by  the  Home  Office,  consists  of  a  mass  of 
observations  taken  in  54  factories,  selected  for  the  purpose  in 
various  parts  of  the  country.  These  factories  were  concerned 
with  textiles,  engineering,  th>'  making  up  of  clothing  and  certain 
miscellaneous  industries.  Elsewhere  we  give  a  short  account 
of  what  the  report  contains.  Probably  one  of  the  points 
which  will  strike  the  reader  is  the  great  variation  noticeable 
between  one  factory  and  another  in  regard  to  both  daylight 
and  artificial  illumination.  For  example,  taking  the  daylight 
factor,  which  is  the  ratio  of  the  internal  illumination  by  day- 
light, compared  with  the  external  illumiaation  in  the  open, 
expressed  as  a  percentage,  the  highest  average  figure  observed 
in  an  engineering  factory  is  11  per  cent.  More  generally  the 
highest  figure  varied  from  5  per  cent,  to  6  per  cent,  and  the 
minimum  average  was  as  low  as  0-1  per  cent.  ^A  ith  regard  to 
illumination  at  the  point  of  work,  the  average  illumination 
varied  from  over  4  ft.  candles  as  a  maximum  down  to  0-5  ft. 
candle  as  a  minimum.  In  the  case  of  foundries,  one  case  is 
given  where  the  daylight  factor  was  as  high  as  2-5  per  cent.,  the 
minimum  being  0-38  per  cent.  The  artificial  illumination  in 
foundries  varied  from  2-30  ft.  candles  down  to  0-18  ft.  candle. 
It  is  quite  clear,  therefore,  that  there  is  no  such  thing  as 
uniformity  in  the  amount  of  illumijuition  provided  at  the 
present  time,  and  that  variations  of  10  to  1  and  even  more  are 
quite  common.  It  is  a  testimonial  to  the  human  eye  that 
work  can  be  carried  on  under  such  varied  conditions,  but  it  is 
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obvious  that  the  best  results  cannot  be  so  obtained,  and,  there- 
fore, we  hope  that  some  conclusion  will  soon  be  reached  as  to 
the  minimum  of  illumination  that  is  desirable,  and  that  manu- 
facturers will  do  something  to  improve  undesirable  conditions. 


A  Monstrous  Injustice. 

From  various  parts  of  the  country  come  reports  to  the  effect 
that  considerable  increases  in  the  selling  price  of  electricity  are 
contemplated,  partly  on  account  of  the  extra  cost  of  coal  and 
freightage  and  partly  on  account  of  restricted  street  lighting 
and  diminished  consumption.  We  are  completely  at  a  loss 
to  understand  why  the  consumer  .should  be  called  upon  to  bear 
the  whole  of  the  burden  of  the  increased  cost  of  production. 
The  most  the  consumer  can  be  expected  to  pay  is  the  extra  cost 
of  the  coal  and  carriage,  materials  and  labour.  The  attempt  to 
saddle  him  with  the  capital  charges  and  working  charges  (which 
are  more  or  less  fixed  quantities  for  a  given  generating  .station) 
is  impudent,  and  if  allowed  to  pass  unchallenged  would  be  a 
monstrous  injustice  to  the  consumer.  The  present  unenviable 
position  of  certain  of  the  municipal  electric  generating  stations 
is  traceable  to  the  folly,  which  we  have  .so  often  condemned, 
of  appropriating  the  profits  made  out  of  the  electricity  con- 
sumers for  the  purpo.se  of  relieving  the  rates,  instead  of  first 
building  up  a  reserve  sufficient  to  meet  emergencies.  If  the 
profits  had  been  so  u.sed  the  present  situation  could  have  been 
met  without  difficulty.  We  urge  consumers  of  electricity  to 
resist  being  victimised  by  tlio.se  who  place  a  higher  value  upon 
economy  than  upon  honour.  Decisive  and  speedy  action  by 
the  consumer  will  be  necessary  in  order  to  convince  the  "  econo- 
mists "  on  Town  Councils  that  the  profit-sharing  scheme  applies 
equally  to  fat  and  loan  years.  Under  existing  conditions  the 
ratepayers,  through  their  representatives,  are  attempting  to 
practise  the  heads  I  win,  tails  you  lose  argument,  and  in  clean 
business  such  men  are  to  be  avoided. 


Lighting  of  Artisans'  Dwellings. 

In  our  issue  of  December  3rd  we  published  an  article  by 
Mr.  J.  Cleary  on  "  The  Lighting  of  Artisans'  Dwellings." 
This  article  has  called  forth  some  adverse  comments  in  our 
contemporary,  the  "  Journal  of  Gas  Lighting,"  but  in  these 
criticisms  certain  es.sential  points  seem  to  have  been  mi.ssed. 
It  is  .suggested  that  the  cost  of  decoration  cannot  be  nuiterially 
affected  by  the  u.se  of  electric  light.  It  should  be  rememl)en'd, 
however,  that  the  cost  of  decoration  falls  upon  the  Health 
Committee  of  the  lirighton  Corporation,  and  it  is  thus  quite 
out  of  the  hands  of  the  KIcctricity  Committee.  If  the  foimer 
Committee  finds  that  the  use  of  electricity  makes  a  material 
difference  in  this  respect,  its  judgment  is  not  likely  to  be 
affected  by  the  Electricity  Dej)aitmont,  aiid  con.-^idering  that 
the  first  experiment  led  to  two  further  requests  for  the  lighting 
of  other  dwellings,  we  .see  no  sound  reason  for  disputing  the 
conclusion  that  has  been  reaclu>d.  Presumably  the  Health 
Conunittee  is  able  to  determine  the  cost.  The  critic  in  our 
cont4'mi)oniry  also  points  «)ut  that  he  lias  e.\])erienced  no 
blackening  from  the  u.se  of  ga.s  lighting  ;  but  we  think  it  must 
he  remembered  that  the  rooms  in  arti.sans'  dwellings  are  pro- 
bably not  as  lofty  as  tho.se  of  our  critic,  and  it  is  a  common 
experience  that  if  gas-lighls  ai(>  j)lnred  at  a  di.'^tance  <if  2  ft. 
or  3  ft.  from  the  ceiling  blackening  results.  On  the  other  liHiid, 
if  they  are  placed  low  down  the  lighting  is  unpleasant  from  the 
])oint  of  view  of  glare.  (Vur  critic  is  also  troubled  in  regard  to 
the  financial  result.  \n  this  connection  it  may  l>e  pointed  out 
the  co.st,  exce))t  for  meters  and  huMps.  falls  nn  the  Health 
Committee,  and  that  the  charge  to  the  Electricity  Department 
for  a  new  lamp  is  not  2s.  8d..  but  Is.  7d.  Consequently,  a 
.•^mall  charge  of   id.  per  unit  will  easily  cover  this  renewal. 


Actuallv.  lamps  are  of  oOc.p.,  and  not  40  watts.  Consequently 
the  illumination  is  ample  and  the  lamps  can  be  placed  at  a 
reasonable  height.  No  great  cost  is  involved  in  the  frosting 
of  lamps  so  as  not  to  expose  the  filament  to  view  and  thus  to 
avoid  eye  strain,  to  which  our  critic  rightly  objects,  and  we 
understand  that  much  attention  is  given  to  suitable  shades. 
The  breakages  mentioned  by  Mr.  Cleary  are  the  total  breakages, 
and  so  far  no  tenant  has  been  called  upon  to  buy  a  new  lamp. 
Lastly,  it  is  suggested  that  the  special  lead-covered  wire  is  not 
such  as  would  be  used  in  better-class  houses.  Perhaps  it  is 
sufficient  for  us  to  say  that  many  large  country  houses  have 
been  wired  on  this  system  and  that  no  such  objection  need  be 
taken  to  it.  * 


Available  Water  Power  in  the  United  States.— Excluding 
Alaska,  this  is  estimated  at  28,000,0U0  h.p.,  one  quarter  of 
which  is  already  utilised. 

Census  of  Gas  Producer  Plants  in  New  York  City. — In 
a  Paper  read  at  the  November  meeting  of  the  American  Society 
of  Mechanical  Engineers,  Mr.  C.  M.  Ripley  dealt  with  the  per- 
f  onnance  of  .3.3  producer  gas  plants,  as  regards  operating  co.sts,  &c. 

Electric  Welding. — In  "  Engineering  "  a  form  of  machine 
for  welding  sheet  brass  was  recently  illustrated.  It  is  so 
efficient  that  a  welded  sheet  may  be  ''  spun  "'  without  any 
.scam  or  joint  being  visible.  Since  brass  is  an  alloy  of  copper 
and  zinc,  the  fact  that  the  zinc  does  not  sublime  is  remarkable. 

The  Late  Thomas  Parker. — Erratum. — We  regret  that  in 
our  obituary  notice  of  the  late  Mr.  Parker  an  error  was  made 
in  stating  that  he  supported  the  metric  system  of  weights  and 
measures.  His  sympathies  were  in  the  opposite  direction,  and 
he  was  in  fact  a  very  active  member  of  the  Controlling  Com- 
mittee of  the  British  Weights  and  Measures  Association. 

Value  of  Electric  Furnaces. — Mr.  H.  Etchells,  lecturing 
before  the  Slieifield  Society  of  Engineers  and  Metallurgists, 
stated  that  the  simple  induction  type  of  furnace  had  worked 
successfully  in  Sheffield  in  competition  with  the  crucible.  The 
electric  furnace  had  opened  up  a  new  field  in  the  production 
of  low-carbon  nickel-chrome  steel  and  low-carbon  steel  castings. 

Freight  Rates. — Mr.  J.  E.  Barlow,  writing  in  the  "  Daily 
Telegra])h  "  on  "  Work  after  the  War,"  suggests  the  reform  of 
our  goods  transport  system.  Before  the  war  the  British  rail- 
way rate  wa.s  three  times  the  German  rate,  and  for  shippmg  it 
was  Is.  9d.  for  London,  as  against  4d.  per  ton  in  Hamburg. 
There  are  4.5,000  goods  stations  in  the  United  Kingdom,  and 
reform  of  these  is  suggested  as  a  means  of  providing  work  for 
unemployed. 

Production  of  Damped  Oscillations.  Entitled  "  The 
Production  of  Damped  0.scillations  '  Mr.  L.  0.  Heath  con- 
tributes to  the  current  i.^sue  of  the  "  General  Electric  Review  *' 
(C.S.A.)  an  article  in  which  are  described  the  three  most  im- 
])ort.ant  ways  of  producing  such  damped  oscillations,  namely, 
the  simple,  the  coupled  and  the  quenched-spark  methods.  The 
subject  is  treated  clearly  and  comprehensively,  and  the  value 
of  the  contribution  is  materially  increased  by  the  many  well- 
drawn  diagrams  and  illustrations.  The  article  is  likely  to  be 
of  ."iervice  to  tho.se  interested  in  the  increasingly  important  part 
Ix'ing  ])layed  by  damped  high-fivquency  oscillations  in  the 
testing  of  certain  f<irms  of  electrical  apparatus  and  of  insulation. 

Tlie  Gravitational  Constant. — In  a  recent  Paper  by  Mr. 
P.  E.  Shaw,  n>ad  In^fore  the  Royal  Society,  tlie  author  shows 
that  the  Newtonian  constant  is  affect^>d  by  temi>erature. 
When  a  larg<'  ma.ss  attracts  a  small  <me  (as  in  Cavendish's 
e.\]x>riment)  the  gravitative  force  between  them  increased  by 
about  I/5(H>  for  a  t^Miiperature  rise  of  200°C.  It  is  not  at 
])re,'<<Mit  known  whether  the  ndation  is  linear.  A  long  .-series 
of  t^^sts  confirm  this  n.^ult.  In  the  course  of  the  above  inves- 
tigation it  was  found  that  silver  bars  after  being  heated  to 
I'W'C.  and  ke])t  in  a  strong  magnetic  field,  wen^  jx*'  My 

magnetised.     The  magnetism,  though  weak,  had  '■•  'e 

coercive  force. 
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Mining  Motors.— It  is  pointed  out  in  the  "  Sheffield  Daily 
Telegraph  "  that,  owing  to  the  shifting  of  the  floors  in  mines, 
the  gearing,  driving  pumps,  &c.,  are  apt  to  get  out  of  alignment, 
■causing  wear  of  the  bearings.  Where  modern  motors  are 
installed  with  a  very  small  clearance  between  pole-pieces  and 
stator  this  wear  of  the  bearings  may  cause  serious  breakdowns. 

V'  Train  Disaster  at  Jarrow. — We  regret  to  record  a  train 
collision  at  Jarrow  in  which  17  persons  lost  their  lives  and  50 
were  injured.  Gas  was  used  as  an  illuminant,  and  the  bodies 
of  many  of  the  unfortunate  victims  were  unrecognisable.  This 
again  raises  the  question  of  the  added  danger  to  life  in  the  use 
of  gas  for  the  lighting  of  trains. 

Non-Rusting  Steels. — A  special  chromium  alloy  known  as 
Stainless  steel,"  which  neither  rusts  nor  tarnishes  when  in 
contact  with  food  or  acids,  is  being  largely  used.  In  a  com- 
munication to  the  Faraday  Society,  Sir  R.  Hadfield  states  the 
composition  as  12-7  per  cent,  of  chromium,  0-28  per  cent,  of 
carbon.  Specimens  after  23  years  were  found  quite  free  from 
rust. 

Electric  Vehicle  Development.— The  "  Daily  Telegraph  " 
states  that  there  are  over  660  electric  vehicles  now  in  use  in 
Great  Britain.  A  year  ago  the  number  was  150.  Harrod's 
Stores  use  over  60  delivery  vans  driven  by  storage  batteries. 
The  experience  of  Blackpool  is  that  one  electrically-driven 
street  sprinkling  machine  does  the  work  of  six  horse-drawn 
watering  vans. 

Experiments  with  Wind  Power, — According  to  the  "  Elec- 
trical World,"  a  windmill  specially  constructed  for  the  purpose 
of  experiment  in  generating  electricity  by  wind  power  is  being 
erected  at  the  Kansas  State  Agricultural  College.  It  is 
believed  that  the  design  of  windmill  now  planned  will  be 
adapted  to  drive  electric  generators,  and  will  thus  greatly 
enhance  the  power  facilities  of  Kansas  farms. 

Turbine's  32  Months'  Non-Stop  Run.— The  "  Ekctrical 
Review  and  Western  Electrician  "  reports  a  remarkable  case 
of  continuity  of  service  in  power-plant  operation.  The  Quincy 
Market,  Cold  Storage  &  Warehouse  Co.,  Boston,  Mass.,  has  a 
500  kw.  Westiiighouse-Parsons  steam  turbine,  which  was  on 
load  continuously  for  two  years  and  eight  months  without  the 
steam  being  turned  off  at  the  throttle.  A  short  time  ago  when 
it  was  shut  down  for  inspection  the  machine  was  found  to  be 
in  perfect  condition,  and  it  was  immediately  started  up  and  put 
back  into  service. 

Rate  of  Heat  Loss. — A  Paper  was  read  recently  before  the 
Royal  Society  by  Messrs.  Flack,  Griffiths  and  Hill  giving 
results  of  an  investigation  on  the  rate  of  cooling  of  a  surface 
at  body  temperature — (1)  wet,  (2)  dry.  A  large  bulbed  spirit 
thermometer — the  Kata  thermometer — was  employed.  If  the 
rate  of  cooling  is  expressed  in  milli-calories  per  square  centi- 
metre per  second,  then  H=O-270,  where  0  is  the  excess  of  body 
temperature  above  that  of  enclosure.  For  cooling  in  still  air, 
H=0•0644(l+0•002065'^  where  t  is  the  temperature  of  the 
air  in  the  enclosure.  It  was  found  that  the  cooling  effect  of 
wind  up  to  35  miles  per  hour  agreed  with  the  expression 

_=0-27+0-36\/i'-     It  was  shown  that  within  limits  air  tem- 
o 

perature,  vapour  pressure  and  velocity  may  be  varied,  the  heat 

loss  remaining  the  same. 

Electric  Power  in  New  Zealand. — To  the  current  issue  of 
"  Cassiers  "  Mr.  W.  Wilson  contributes  an  interesting  article 
on  this  subject.  For  some  months  the  power  plant  at  Lake 
Coleridge,  the  first  of  the  hydro-electric  schemes  to  be  carried 
into  effect  by  the  Government  of  New  Zealand,  in  accordance 
with  its  "  Aids  to  Water-power  Act,"  has  been  fulfilling  its 
functions,  after  the  formal  opening  by  the  Prime  Minister  on 
November  26,  1914.  As  the  successful  accomplishment  of  the 
work  will  in  all  probability  be  quickly  followed  by  others  of  the 
series,  it  is  evident  that  no  ordinary  interest  attaches  to  its 
opening  enterprise.  At  present  the  Public  Works  engineers  are 
actively  surveying  several  sites  in  the  North  Island,  with  the 
object  of  carrying  out  a  comprehensive  plan  for  supplying  the 
whole  of  that  portion  of  the  country  with  electricity.  It  can, 
therefore,  be  said  that  the  Lake  Coleridge  scheme  constitutes 


the  opening  chapter  in  an  extensive  hi-story  of  water-power 
engineering,  only  po.ssible  in  a  land  so  especially  favoured  a.<i 
New  Zealand  for  enterprises  of  this  description. 

Electric  Propulsion  of  Battleships.— In  an  informative 
Paper  read  last  month  before  the  Society  of  Naval  Architect.s 
and  Marine  Engineers  (U.S.A.),  Mr.  W.  L.  R.  Emmet  dealt 
with  some  comparisons  relating  to  electric  propulsion  of  a 
battleship,  and  gave  a  description  of  the  electric  propelling 
machinery  for  the  32,000-ton  37,000  .s.h.p.  battleship  "  Cali" 
fornia."  The  contract  with  the  General  Electric  Co.  of 
America  covers  two  turbo-driven  generating  units,  four  pro- 
pelling motors,  switching  apparatus,  two  turbo-driven  exciteT^' 
and  a  complete  equipment  of  condensing  auxiliaries  an  I 
ventilating  blowjrs,  all  motor  driven  from  the  exciting  unit-. 
In  fact,  the  contract  covers  practically  the  entire  engine-room 
equipment,  except  the  main  condensers.  We  hope  to  publisli 
an  illustrated  abstract  of  the  Paper  in  an  early  issue. 

New  National  Business  PoUcy.— The  directors  of  the 
Institute  of  Industry,  which  is  in  reality  a  great  British  eco- 
nomic league,  have  now  definitely  formulated  their  plans  for  the 
coming  campaign  in  1916,  and  these  are  fully  .set  forth  in  a 
pamphlet  which  has  been  issued  during  the  week.  In  addition 
to  the  objects  and  policy  which  seem  to  have  been  carefully 
thought  out,  there  is  a  copy  of  the  memorandum  of  association. 
It  is  gratifying  to  learn,  therefore,  that  this  very  powerful  and 
influential  group  have  been  developing  a  national  business 
policy  during  the  last  15  months,  -ncluding  plans  for  th:  estab- 
lishment of  an  industrial  bank.  The  campaign  for  1916  will 
commence  with  a  luncheon,  and  will  be  followed  by  a  discus- 
sion, which  will  be  opened  by  Mr.  J.  Taylor  Peddie,  F.S.S. 
British  subjects  and  manufacturers  from  any  part  of  the  British 
Empire  desiring  to  become  members  of  the  Institute  should 
apply  to  the  secretary,  Aldwych  Site,  Strand,  London,  W.C. 

10,000-Volt    Continuous    Current    Generator. — To     the 

"  E.T.Z."  Mr.  W.  Linke  recently  contributed  a  description  of  a 
10  kw.  10,000-volt  continuous-current  generator  used  by  the 
Physikalisch-technische  Reichsanstalt  for  experimental  work. 
The  generator  is  so  constructed  that  either  pole  may  be  earthed 
or  connected  with  thef  rame,  while  the  other  pole  has  the  full 
voltage  of  10,000  against  iron.  The  set  consists  of  two  double- 
commutator  machines,  so  that  there  are  four  commutators, 
each  of  2,-500  volts.  The  voltage  between  commutator  bars  is 
no  higher  than  in  usual  practice,  there  being  212  bars  per 
commutator.  The  greatest  difficulty  was  found  with  the  insu- 
lation, especially  of  the  armatures,  against  the  full  voltage  of 
10,000.  By  using  the  best  insulating  materials  and  by  seam- 
less covering  of  the  winding  with  "  micarta  foil  *  according  to 
the  Halfely  method,  sufficient  insulation  was  obtained.  The 
single  coils  were  tested  with  22,000  volts  and  th^  finished  arma- 
ture with  20,000  volts  alternating  current.  Commutation  is 
sparkless  up  to  50  per  cent,  overload. 

Artists'  Rifles  O.T.C. — The  Officer  commanding  the  Second 
Battalion  of  the  Artists'  Rifles,  Officers'  Training  Corps,  has 
.  decided  to  form  a  special  Company  to  consist  mainly  of 
professional  men  whose  technical  experience  renders  them 
qualified  for  appointment  as  officers  to  those  units  or  branches 
of  the  Army  in  which  knowledge  of  construction  and  civil 
engineering  is  especially  useful  in  the  conditions  obtaining  in 

modern  war. 

A  large  number  of  men  have  already  been  enrolled,  out  there  are  still 
vacancies  for  civ-l,  mechanical  and  mining  engineers,  architects,  public 
works  surveyors  and  borough  engineers,  to  receive  the  military  training 
which  is  es-sential  if  the  military  authorities  are  to  make  full  use  of  their 
professional  skill  and  experience.  The  training  will  be  directed  to  the 
development  of  that  portion  of  the  candidates'  peace  traming  wliich  is 
applicable  to  military  work  and  such  further  instruction  as  will  enable 
them  to  apply  their  technical  knowledge  effectively  to  military  require- 
ments. The  "scope  of  the  training  will  extend  beyond  ordmary  field 
engineering  and  will  be  both  of  an  individual  and  collective  character. 
It  will  include  engineers'  reconnaissance,  building  and  repair  of  bridges 
and  roads,  work  in  connection  with  embarkation  and  disembarkation  of 
troops,  military  sanitation  and  water  supply,  the  construction  of  defen- 
sive positions,  and  sucli  other  instruction  as  is  necessary  to  render  the 
candidate  for  a  commission  a  thoroughly  efhcient  officer.  Professional 
men  having  Colonial  experience  will  be  particularly  welcome  and  during 
their  training  will  be  associated  with  n\en  of  like  social  position  and 
education.  Application  for  nomination  to  the  Corps  should  be  made  to 
the  Hcadciuarters,  Artists"  Rities,  O.T.C.,7,  Duke's-road,  Euston  road,W.G. 
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The  Right  Hon.  Sir  Henry  Enfield  Roscoe.— We  regret  to 
record  that  the  Right  Hon.  Sir  Henry  Enfield  Roscoe,  F.R.S., 
LL.D.,  died  suddenly  at  his  residence,  West  Horsley,  Leatherhead, 
in  his  8.3rd  year.  Sir  Henry  came  of  a  notable  family.  His  grand- 
father was  William  Roscoe,  the  biographer  of  Lorenzo  di  Medici  ; 
his  father  was  an  able  lawyer,  while  his  mother  wrote  a  life  of  Vittoria 
Colonna.  In  the  autumn  of  1852,  after  taking  his  B.A.  degree  at 
London  University  and  the  prize  of  £10  in  chemistn,-,  he  went  to 
Heidelburg  University,  and  became  with  Lothar  Meyer,  Quincke 
and  Dittmar,  a  pupil  of  Bunsen.  In  18.57  he  was  appointed  professor 
of  chemistry  in  Owens  College,  Manchester.  At  that  time  Owens 
College  was  not  in  a  flourishing  condition,  and  the  landlord  of  a  house 
Roscoe  wished  to  take  refused  him  as  a  tenant,  since  the  landlord 
expected  that  the  college  would  close  within  a  year.  Here,  with 
Schorlemmer,  he  wrote  the  famous  treatise  on  chemistry,  and  his 
classes  in  chemistrj'  appealed  to  the  manufacturers  and  rapidly 
became  very  large.  Among  his  researches  the  distillation  of  dilute 
acids  and  perchloric  acid  may  be  mentioned.  His  "  Elementary' 
Lessons  "  and  "  Primer  of  Chemistry  "  had  great  success,  and  he 
published,  with  Dr.  Harden,  "  A  New  View  of  the  Origin  of  Dalton's 
Atomic  Theory."  A  fourth  edition  of  his  lectures  on  "  Spectrum 
Analysis  "  was  revised  by  Prof.  Schuster  in  1886.  In  1885  he  was 
elected  Liberal  member  for  South  IVIanchester,  but  wa.s  defeated  as  a 
Unionist  in  1895.  His  services  on  various  Government  Commissions 
were  frequent,  including  the  Royal  Commission  on  Technical 
Education,  which  led  to  the  passing  of  the  Technical  Instruction 
Acts  of  1889  and  1890.  For  those  .services  he  was  knighted  in  1884. 
He  married  in  1863  Lucy,  daughter  of  Mr.  Edmund  Potter,  F.R.S. 
Lady  Roscoe  died  in  1910,  and  his  only  son  died  in  early  manhood. 
He  is  survived  by  his  two  daughters,  one  of  whom  married  Mr.  C.  E. 
Mattel,  formerly  M.P.  for  Plymouth.  His  tall  figure  and  genial  and 
kindly  manner  endeared  him  to  everj-one. 

W.  P.  Slater. — We  regret  to  record  the  death  of  Mr.  W.  P.  Slater, 
telegraph  engineer,  which  took  place  on  the  9th  inst.     Mr.  Slater, 
who  was  bom  in  1846,  entered  the  service  of  the  old  Electric  Tele- 
graph Co.  at  Southam])ton,  and  after  doing  duty  at  several  .stations 
in  the  S.W.  district  left  for  Egypt  in  April,  1865,  to  join  the  telegraph 
staff  of  the  Egyptian  (iovernmeiit.     He  was  one  of  the  few  to  stick 
to  his  post  during  the  terrible  cholera  epidemic  which  occurred  in 
that  year,  and  for  this  his  services  were  specially  acknowledged.     In 
March,  1869,  he  was  transferred  to  Ismailia,  the  headquarters  of  the 
Suez  Canal,  and  had  charge  of  the  arrangements  there  in  connection 
with  the  inauguration  festivities  at  the  opening  of  the  canal.     At  the 
beginning  of  1872  he  temiwrarily  resigned  his  a])pointment.  but  at 
the  end  of  1872  he  returned  to  work  and  siH-nt  much  time    in    the 
laboratory  of  the  late  lx)rd  Kelvin.     The  knowledge  thus  gained 
enabled  him  to  take  part  in  the  ins|x»cti()n  during  construction  of 
cables  to  be  laid  on  the  coast  of  lirazil.      He  was  the  (ii-st  suiM-rinten- 
dent  ai)i)ointed  at  Rio  -Janeiro,  and  was  in  charge  when  the  Emperor 
Dom  Pedro  II.  ojx^ned  the  cables  north  of  Rio  on  January  1.  1874. 
Later  he  was  .sent  to  the  north  of  Brazil,  but  returned  to  l'»io  in  1883 
as  representative  and  general  superintendent  of  the  tlu-n  Western  iV 
Brazilian  Co.,  in  Brazil.     In  I8!»l  he  was  tran.sferred  to  Buenos  Ayres. 
and  in   1889  he  was  decorated  by  the  Emix>ror  of  Brazil  with  the 
Order  of  the  Rose  (officer),  and  retired  in  1899  owing  to  ill-health. 

E.  (i.  Maclean. — The  death  is  anuoimeed  of  Mr.  Frederick  Curr 
Maclean,  ex-l)ireetor-( General  of  Indian  Telegraphs,  which  occurred 
suddenly  at  Woking,  at  the  age  of  ()7  years.  Ho  was  apiK)int«-d  to 
the  India  Tclegrajjli  Department  in  1868.  and  served  as  sui>erin- 
tendcnt  of  I'leid  Telegraphs  during  the  Afghanistan  War.  He  wjvs 
appointed  Director-Oeneral  of  Telegrajjhs  in  India  in  UKMl  and 
retired  iji  1903. 

A.  E.  Whitwiiam. — We  regret  to  announce  the  death,  which 
occurred  recently,  of  Mr.  A.  E.  Whit  wham,  station  su|K«rintendent  of 
Huddersdeld  ('or|)()rati()n  electricity  works. 

Kjlleo  in  Action.- -."Second- Li<'ut.  .las  F(»rl)es.  Royal  Engineers, 
has  been  killed  at  the  Dardanelles.  Decea.se<i.  who  was  the  son  of 
ex-Baillie  .lohn  Forbes,  of  (Mcenock.  .served  his  api>rentice.shi|>  as  t\u 
engineer  with  Messrs.  Caird  &  Co., and  sul)sc(piently  took  upa  ixisition 
with  the  British  Thomson-Houston  Co  at  Rugby.  When  war  l>roke  out 
he  enlisted  as  a  private,  and  was  given  a  eommisrtioti  eipht  ninnlhs  a^^o 
We  also  regret  to  have  (o  ifcord  tli(>  death  of  .Major  H.  H.  Stanley 
Marsh,  electrical  engineer,  who  died  of  wounds  received  in  action  on 
April  2  last. 

PERSONAL. 


The  President  of  the  Board  of  Trade  has  appointed  LIr.  Louis  J. 
Kershaw,  CLE.,  on  the  nomination  of  the  India  Office,  and  ^fi. 
James  W.  Murray,  President  of  the  Glasgow  Chamber  of  Commerce, 
to  be  members  of  the  Advisory  Committee  to  the  Board  of  Trade  on 
Commercial  Intelligence,  in  place  of  Mr.  Francis  C.  Drake  and  Mr. 
Henry  Brock,  deceased.  1^  ^^ 

ft  Royal  Engineers  (T.F.) — The  following  promotions  nave  oeen 

made : — 

London  Electrical  Engineers. — Lieutenants  Herbt.  A.  Cope,  Harold  F. 
Haworth  and  Egerton  B.  Hunter  to  be  Temporary  Captains.  Second 
Lieutenants  John  Gibson,  .Jas.  R.  Birch  and  .John  B.  S.  Gabriel  to  be 
temporary  Lieutentants.  Second  Lieutenants  Guy  S.  M.  Taylor,  Hubert 
F.  G.  Roose  and  Reg.  Engelhach  to  be  temporary  Lieutenants  and  to 
remain  seconded. 

APPOINTMENTS  VACANT  AND  FILLED. 


A  capable  cable  operator  with  knowledge  of  repairing  and  testing 
cable  instruments,  is  advertised  for. 

A  fully  qualified  electrician  is  required  to  take  charge  of  all  elec- 
trical equipment  in  large  airplane  works  on  the  south  coast.  See 
advertisement. 


Mr.  Edward  Lafferty,  of  Preston,  has  been  appointed  traffic 
manager  of  the  Edinburgh  District  Tramways  Co.  at  £300  a  year. 

Mr.  J.  W.  Bachelor,  of  Hendon,  has  been  appointed  station 
su]>erintendent  at  Walthamstow,  at  a  commencing  salary  of  £150, 
rising  by  annual  mcrements  of  £10,  to  £200  per  annum. 

Mr.  E.  Lunn  has  been  promoted  to  the  position  of  station  sujjerin- 
tendent  at  Huddersfield,  in  succession  to  the  late  Mr.  Whitwham. 
Mr.  E.  Comdby,  of  Rugbv,  has  been  appointed  mechanical  engineer. 

^liddlesbrough  Corporation  have  approved  the  promotion  of  Mr. 
R.  H.  Scot.son,  mains  superintendent,  to  the  position  of  borough 
electrical  engineer  in  succession  to  Mr.  H.  M.  Taylor. 


INSTITUTIONS  AND  SOCIETIES. 


Junior  Institution  of  Engineers.— .Mr.  W.  A.  Tookey,  M.I.Mech.E., 
Chairman,  read  a  Paper  for  discussion  on  "'  Modernisation  of  Power 
Plant  in  Factories,"  on  Monday,  December  20th.  The  Paper 
was  of  interest  not  only  to  engineers  but  to  factory  owners  and 
manufacturers  generally.  It  alluded  to  the  waste  that  has  been 
a  somewhat  usual  feature  of  industries  hitherto,  pointed  out  how 
savings  can  be  made,  and  carefidly  weighed  the  financial,  industrial 
and  teclniical  considerations  in  a  manner  which  could  readily  be 
comprehended.  Strong  emphasis  was  laid  upon  the  vital  impor- 
tance of  maintenance  and  increase  of  British  industry- and  enterprise 
in  the  immediate  future,  and  not  the  least  acceptable  portion  of 
the  Pa]x>r  sought  to  show  how  the  State  could  do  much  to  assist 
smaller  manufacturers  whose  lack  of  ready  capital  often  hindered 
real  jirogress. 

Rugby  Engineering  Society. — At  the  General  Meeting  of  the  alx)vo 
Society  it  was  decided  tliat  no  ])a])ei-s  or  lectures  would  l>e  given 
before  the  Society  this  .session,  in  view  of  the  fact  that  the  time  of  the 
officials  and  members  was  largely  occupied  with  war  work,  and  that 
owing  to  so  many  members  having  joined  His  Majesty's  Forces  the 
elTective  meml)ersliij)  was  greatly  reduced. 


ARRANGEMENTS  FOR  THE  WEEK. 


Dr.  J.  Read  has  been  ai)pointed  to  the  chair  of  organi-   ebeniistrv 
in  the  University  of  Sydney. 


ROYAL   INSTITUTION. 
Mertinns  at  Aibemarje-.stj,.  t.  rKia.lilly.  l»n»lon.  W.     Six  ilhistratcd 
lectures  adi  pted  to  a  juvenile  auditorv  on  "  Wireless  Messages  from  tho 
S'ar^.."  by  Prnf.  Mil.  Turner,  D.Sc,  D.C.L.  F.H.S. 
Tuesday,  Dec.  28th. 

S  I'.tii.     I/'cture  1. :  "  How  the  Messaces  are  carried." 
Thursday,  Dec.  SOtb. 

•  i  ]>.ii.     ].( ( tnve  II. :  "  How  tlic  iMossagcs  are  ^occi^•cd." 
Saturday,  Jan.  ist. 

.i  p. in       I^  ( tiiri'  HI,  :  First  Message,  "  We  are  very  far  away." 
Tuesday,  Jao.  4tb. 

3  p.m.     lecture  IV.  :     Seetmd  Message,  "Some  of  us  are  Giant* 
and  some  are  Dwarfs." 

Tbursday,  Jan,  6th. 

3  p.tn.     l>Mture    \.:      lliid   .Message.   "But    wc  all  liohavc  much 
B!>  you  do." 

Saturday.  Jan,  8th, 

o  I'W.     ]a<  lure  VI.  :     Fourth  ^le^srt^;e.  "  And.  in  fact,  wc  are  y<^iir 
HI<K>d  Relations." 
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STANDARD  MARINE  ELECTRICAL  INSTALLATIONS. 


BY   H.    A.   HOBNOR. 


[Concluded  from  p.  375.) 


Summary. — The  requirements  of  merchant  and  naval,  nstallations  are 
cited  in  brief.  Then  follows  the  specific  applications  to  a  number  of 
different  types  of  ships,  including  both  merchant  and  naval  vessels. 


Installations  on  Various  Types  of  Vessels. 

The  general  requifements  of  both  merchant  and  naval  practice 
having  been  described,  a  brief  outline  of  the  electrical  equipment  on  a 
few  typical  vessels  will  be  given.  Such  installations  are  so  flexible 
that  many  things  are  done  for  no  better  reason  than  that  of  individual 
preference ;  but  these  descriptions  will  show  the  trend  of  develop- 
ment. 

Launches  and  Yachts. — Certain  manufacturers  design  and  build 
complete  outfits  including  generator,  switchboards,  and  storage 
batteries,  especially  for  this  service.  The  generator  is  usually 
operated  by  a  friction  pulley  on  the  flywheel  of  the  propelling  engine, 
and  the  storage  battery  is  used  for  steadying  the  voltage  and  supply- 
ing energy  when  the  main  machine  is  not  in  operation.  Larger 
steam  yachts  are  fitted  with  a  1  kw.  direct-connected  steam  turbine 
generating  set  preferably  of  1 10  volts.  Standard  lamps  and  standard 
searchlights  may  then  be  installed.  A  special  fused  circuit  is 
provided  for  the  sigAal  lights.  All  the  fixtures  of  a  house  installation 
are  followed  and  the  applications  merely  depend  upon  the  luxury 
desired. 

Tugboats,  Fireboats  and  Similar  Vessels. — Sea-going  tugs  usually 
carry  two  generating  sets  of  10  kw.,  110  volts,  one  18-in.  searchlight, 
the  usual  signal  lanterns,  including  towing  lights  and  approximately 
120  incandescent  lights.  Government  tugs  in  addition  to  this  are 
supplied  with  a  submarine  signal  receiver  set,  a  night  signal  set,  a  caU- 
bell  system,  and  wireless  telegraph  outfit. 

Mine-planters  and  lighthouse  tenders  for  the  Government  have 
a  generating  plant  arranged  to  carry  the  day  and  night  load  instead 
of  the  customary  duplicate  generating  set.  One  turbo-generating 
set  has  a  capacity  of  7  kw.,  and  the  other  20  kw.  Besides  this 
they  are  supplied  with  a  submarine  receiving  set  and  frequently  with 
a  wireless  outfit.  The  installation  and  installation  material  must 
conform  to  naval  practice.  Approximately  120  to  150  lights  are 
installed. 

Dredges. — The  ordinary  merchant  type  dredge  has  an  installation 
of  approximately  150  lights,  carries  one  or  two  searchlights,  depending 
upon  the  length  of  the  vessel,  and  uses  the  high  wattage  tungsten 
lamp  in  lieu  of  the  arc  lamp.  The  generating  plant  consists  of  a 
total  of  20  kw.,  usually  comprising  two  10-kw.  marine  reciprocating 
engine-driven  generating  sets.  Special  searchlights  similar  to 
those  used  in  the  Suez  Canal,  are  available  for  this  type  of  vessel. 
A  diverging  lens  is  placed  on  the  searchlight  barrel  and  the  rays  are 
thrown  to  each  bank  of  the  stream  and  leave  a  dark  space  ahead. 
This  permits  of  up  and  down  traffic  without  interfering  with  the 
regular  signal  lights.  There  is  now  a  growing  tendency  toward  the 
use  of  electric  power  also  for  the  main  purposes  of  dredging. 

Ferryboats. — The  general  practice  to-day  in  lighting  ferryboats  is 
to  outUne  the  cabins  with  25-  or  40- watt  tungsten  lamps,  arranged 
so  that  in  cases  of  emergency  every  other  light  may  be  in  oi:)eration 
and  total  darkness  avoided.  Two  generating  sets,  one  of  small 
capacity  for  the  daylight  load  and  one  of  large  capacity  for  the  night 
load,  are  furnished.  An  interesting  mechanical  signal  is  connected 
to  the  disengaging  gear  of  the  steering  engine,  and  automatically 
'warns  the  engineer  at  which  end  of  the  boat  the  steering  gear  is 
.  working.  The  signal  lights  are  also  so  wired  that  when  the  pilot 
imlocks  his  steering  wheel  the  correct  lights  for  that  direction  go  on 
and  the  other  set  of  lights  go  off. 

Excursion  Steamers. — For  river  and  lake  traffic  two  types  of  vessels 
are  designed — those  that  make  night  trips  and  those  that  make  short 
day-light  pleasure  trips.  The  day  boats  are  usually  equipped  with  a 
duplicate  dynamo  installation.  They  are  lighted  by  approximately 
300  to  400  lights,  and  carry  one  18-in.  searchlight.  As  these  vessels 
are  light  in  construction,  of  shallow  draft  and  do  not  encounter 
severe  storms  it  is  possible  to  adapt  modern  methods  of  illumination, 
and  so  it  will  be  found  that  indirect  and  semi-direct  fixtures  are 
installed  with  ample  reason,  because  of  the  higher  deck  spaces  and  the 
artistic  effects  of  the  decorations. 

In  the  larger  Sound  and  Lake  steamers  all  the  artifices  of  the  light- 
'  ing  expert  are  requisitioned ;    and  concealed  incandescent  lamps, 

*  Abstract  of  a  Paper  read  at  the  Panama-Pacific  Convention  of  the 
j  American  Institute  of  Electrical  Engineers. 


lights  in  glass  columns,  lights  for  the  paintings,  garland>j  of  small 
lights,  newel  post  lights,  semi-direct  and  indirect  lighting  units  all 
go  to  make  up  the  appearance  of  luxury  which  is  required.  Such 
vessels  are  equipped  with  plants  ranging  from  100  kw.  to  200  kw. 
One  of  the  interesting  installations  which  differ  from  other  vessek  w 
the  fire  alarm  system.  As  an  illustration  of  the  care  observed  in  such 
matters  the  installation  of  the  fire  alarm  system  o«  the  Sound 
steamer  "  Commonwealth "  may  be  considered  tyiiical.  The 
system  was  the  open  circuit  type.  Mercurical  thermostats  of  navy 
pattern  were  installed.  A  testing  receptacle  is  located  at  the  end  of 
every  line.  The  collision  and  general  alarm  gongs  located  throughout 
the  vessel  are  also  operated  by  this  system,  as  well  as  by  the  regular 
switch  installed  in  the  pilot  house.  The  system  is  energisefl  by  both 
the  regular  interior  communication  dynamotor,  and  also  by  batteries 
thrown  in  automatically  if  the  dynamotor  is  not  running.  The  bells 
throughout  were  of  the  short  circuit  type  in  order  to  eliminate  the 
possibility  of  an  open  circuit  in  the  bell.  The  annunciator  in  the 
engine  room  was  located  at  the  valves  for  the  sprinkler  system,  so 
that  response  by  water  could  be  immediately  given.  The  saloon 
deck  annunciator  was  a  duplicate  of  the  engine-room  instrument,  and 
the  eight  local  annunciators  had  the  circuits  sub-divided  in  order  to 
facilitate  testing  and  upkeep. 

Freight  Vessels,  Colliers  and  Oil  Tankers. — Freight  vessels  of 
5,000  tons  dead  weight  carrying  capacity  are  usually  equipped  with 
10-kw.  marine  reciprocating-engine  generating  sets  in  duplicate. 
Approximately  150  fixtures,  a  few  portable  hand  lamps,  cargo 
reflectors  and  one  18-in.  searchlight,  which  is  mounted  on  the  top 
of  the  pilot-house  and  controlled  from  the  inside,  are  furnished.  With 
the  exception  in  a  few  cases  of  a  small  inter-commimicating  telephone 
system,  the  signalling  systems  installed  are  only  those  required  by 
law. 

The  equipment  of  oil  tank  vessels  differs  only  slightly  from  that  of 
regular  freighters  and  colliers.  In  some  cases  great  care  is  exercised 
in  the  permanent  fixtures  located  in  the  pump  rooms,  these  embody- 
ing a  special  sealed  globe  so  as  to  prevent  the  entrance  of  oil  fumes, 
and  in  other  cases  the  owner  prefers  the  use  of  navy  standard  fixtures 
in  this  particular  compartment. 

Coastwise  Passenger  and  Freight  Vessels. — Such  vessels  are  more 
elaborate,  and  so  the  electrical  equipment  becomes  larger  and 
assumes  greater  importance.  These  ships  carry  electricians  so  that 
the  questions  of  reliability  and  readiness  of  service  do  not  enter  to 
such  an  extent  as  on  smaller  and  less  important  vessels.  Some 
vessels,  especially  on  the  Pacific  coast,  have  a  complete  electric  air- 
heating  system,  because  the  evenings  on  the  West  Coast  are  some- 
times chilly,  and  it  would  not  pay  the  owners  to  install  a  steam 
system  for  so  infrequent  a  service.  On  the  Atlantic  coast  the 
winters  are  severe  enough  to  require  steam  heating.  As  an  illustra- 
tion of  the  tjrpe  of  electrical  installation  on  coastwise  vessels,  the 
equipment  of  the  s.s.  "  Great  Northern  "  and  the  s.s.  "  Northern 
.Pacific  " — vessels  recently  completed  for  the  Great  Northern  Pacific 
Steamship  Company — will  be  described. 

The  generating  plant  consists  of  four  35-kw.,  110- volt,  direct- 
current,  commutating-pole,  compound-wound  generators,  direct  con- 
nected to  3,200-revs.  per  min.  water-cooled  bearing  turbines,  sup- 
plied normally  with  steam  at  200  lb.,  and  a  vacuum  of  28  in.,  and 
designed  to  carry  fuU  load  at  175  lb.  steam  pressure,  and  10  lb. 
back  pressure. 

From  the  main  switchboard  are  led  24  feeder  circuits  supply jig 
lighting,  searchlights,  hull  ventilation,  supply  and  exhaust  fans. 
cargo  elevators,  galley  and  pantry  motoi-s,  as  well  as  a  shore  feeder 
of  sufficient  capacity  to  light  the  entire  vessel  from  a  shore  plant,  or 
light  the  dock  from  the  ship's  generator.     The  wiring  is  on  the 
two-wire  system,  and  the  material  used  rep.resents  the  very  latest 
marine   construction.     The  highest  grade  rubber-covered   wire  is 
used;  over  which  is  supphed  a  lead  sheathing,  this  beuig  protected  by 
a  basket  weave  galvanised  steel  wire  armour.     This  wire  is  secured 
directly  to  the  structure  of  the  vessel  ehminatuig  customary  conduits 
and  moulding,  and  the  collection  of  moisture  in  them.     Water-tight 
jxmction  and  feeder  boxes  and  fixtiu-es  are  used  throughout,  except  in 
living  quarters.     The  lighting  circuits  are  divided  into  four  classes — 
general  illumination  used  as  required,  stateroom  lighting  alwa\*s  at 
the  disposal  of  the  passengers,  police  lights  which  are  never  extin- 
guished, and  the  individual  cargo  lighting  tliroughout  the  cargo 
spaces.     Every  passenger  compartment  is  supplied  by  duplicate 
feeders.     Majolica  fixtures  decorated  in  gold  are  used  m  the  state- 
rooms and  stateroom  passageways.     Each  cabm  is  provided  with  a 
receptacle  of  the  same  construction  for  reading  lamps,  fans,  curhng 
irons,  or  warming  pans.     The  reflected  lighting  for  the  oil  paintmgs 
in  the  saloon,  lobby,  writmg  room,  and  "  A  "  deck  entrance,  as  well 
as  the  massive  semi-mdtrect  lighting  fixtures  used  exclusively  in  the 
dining  room,  are  departures  in  marine  work. 
The  ventilation  and   heatmg   of   the  vessel   is  most  complete. 
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Fourteen  ventilation  and  heating  units  supply  all  cabins  and  public 
spaces.  These  consist  of  conical  flow  fans,  used  for  the  first  time  in 
marine  work,  which  on  test  develop  an  efficiencj'  of  56  per  cent. 
The.se  fans  are  direct-connected  to  enclosed  adjustable-.speed  motors 
and  discharge  the  air  through  coil  heaters.  Six  faas  of  the  same  tj-jie 
without  heaters  are  used  to  exhaust  the  air  from  lavatories,  toilets, 
galley,  pantry  and  smoking  rooms,  and,  when  run  at  maximum  speed, 
will  change  the  air  in  these  compartments  every  minute.  Electric 
motors  are  used  quite  extensively  in  the  galley  and  pantry  where  the 
following  apparatus  is  located  :  One  one- barrel  dough  mi-xing 
machine  operated  by  a  2-h.p.  motor,  one  40-lb.  vegetable  paring 
machine  operated  by  a  i-H.p.  motor,  two  one-tank  dishwashing 
machines  operated  each  by  a  J-h.p.  motor,  one  meat  and  food 
chopping  machine  operated  bj-  a  1-h.p.  motor  and  capable  of  chopp- 
ing 144  lb.  of  food  per  hour,  one  2,800-watt,  three-heat  hotel  griddle 
used  for  toasting  bread,  fr\'ing  eggs,  bacon  and  chops.  The  large 
cold  storage  compartment  which  extends  the  width  of  the  vessel,  as 
well  as  each  of  the  cargo  hold.s,  is  provided  with  a  ;i-ton  bolster 
operated  at  a  speed  of  100  ft.  per  minute,  and  driven  by  a  40-h.p. 
motor  equipped  with  automatic  starting  and  limit  switches. 

The  call-bell  push  buttons  in  all  the  staterooms  have  been  utilised 
as  a  part  of  the  fire  alarm  system  by  the  installation  of  a  thermostat 
button  which  expands  when  subjected  to  a  temperature  of  IGO'F. 
This  will  announce  on  tlie  call-bell  annunciator  an  excess  of  tenifjera- 
ture  in  the  particular  location  even  if  the  room  is  not  occupied.  The 
main  fire  alarm  system,  consists  of  a  small  pipe  of  minute  internal 
diameter  which  is  carried  throughout  the  living  spaces  of  the  ship. 
An  indicator  board  representing  small  plans  of  the  different  decks  is 
mounted  in  the  pilot-house  and  small  battery  lamps  give  the  location 
of  the  fire  upon  the  sounding  of  the  alarm.  This  .system  is  based  on 
the  expansion  of  air  due  to  increa.se  in  temperature.  A  commercial 
standard  type  of  telephone  is  used  for  communication  between  other 
locations.  A  motor-driven  tyjie  of  electric  whistle  ojwrator  is 
installed  with  switches  located  in  a  number  of  i)Iaces  both  for  blowing 
the  whistle  at  will  and  also  for  blowing  the  whistle  automatically 
during  foggy  weather.  A  powerful  18-in.  .searchlight  is  mounted  on 
each  end  of  the  forw  ard  bridge  in  such  positions  that  they  can  sweep 
the  entire  length  of  the  ves.sel. 

This  vessel  carries  two  wireless  outfits  both  of  the  navy  type,  one 
of  2-kw.  capacity  and  the  other  of  i  kw.  The  latter  was  for 
emergency  purjwses,  and  could  be  operated  from  the  battery. 
Every  precaution  w.-.s  taken  in  mounting  the  apparatus,  which 
was  extremely  compact  so  that  if  the  ship  were  sinking  the  wireless 
telegraph  .station  would  be  in  service  until  the  water  reached  the 
radio  room.  The  motr.r  generator  for  the  largest  set  was  supplied 
with  energy  from  th.^  ship's  llO-volt  .system,  but  could  also  be 
(■nergi.sed  from  battery.  The  batteries  were  autoniatically  charged, 
and  the  machinery  in  general  so  controlled.  The  transmitter  was 
of  the  quenched-.sp.-rk  type,  500  cycles,  a  blower  being  used  to  cool  it. 
Tl.e  transformer  stepped  the  220  volts  of  the  generator  to  approxi- 
mately 12,00f)  volts.  The  o.scillation  transformer  was  constructed 
t  copi)er  ribbons  <'dgewise  wound,  spir.-.l  mountf<l  on  hard  rubber 
discs.  The  aerial  inductance  is  similarly  constructed.  The  receiver 
detector  is  of  the  c>arborundum  crystal  ( .-pe.  The  aerial  is  of  the 
two-wire  "T"  type  with  14  ft.  spread  between  wires.  The  "  (Jreat 
Northern  "  on  a  trip  fn)m  San  Francisco  to  Honolulu  retained  com- 
munication by  night  from  the  time  of  Ix-r  departure  fn)m  San 
Franci.xco  until  her  return. 

Siihiiiariiie.H.  'I'he  energy  for  the  lighting  and  jKiwer  system  is 
supi)Iied  from  the  nuiin  storage  batteries.  The  lighting  supply 
e(>ntaii\s  a  diiiinier  by  me. :n«  of  whicli  tlie  110  volts  may  Ik-  main- 
tained reasoMiildy  eonstaiit  .\|)|»roximately  40  to  00  stoim-tight 
guarded  lixtureH  are  installed.  The  auxiiiHry  motors,  such  as  for 
^■entilatioI).  ])umps.  or  .lir-compicssorH,  an'  of  standard  design  wc^und 
for  120  volts.  The  main  jiropellin^  motors  an-  wound  for  120  to  210 
volts.  'I'hesc  ojjcrate  as  generators  when  the  vessel  is  on  the  surface 
for  cluircJMg  the  storage  batteries.  There  are  three  separate  switch- 
boards, one  for  the  main  battery,  another  for  tlie  lighting  an<l  jM>wer 
systems,  and  a  third  for  the  interior  signalling  sy.stems.  These 
latter  consist  of  telephones,  callliells.  engine  telegraphs.  tcn-jKnlo 
tube  indicators,  market  buoy,  submarine  signals.  gyro-eom]wss.  and 
wireless  telegraph,  l^emote  control  systems  arc  much  ompl<nod. 
es|)eci,illy  for  such  .sy.stcms  as  the  diving  apparatus,  st(>ering  gear, 
and  the  elevating  gear  for  the  iK-riscope. 

Torpedo- lionl  IhslroijerK. — The  growth  of  the  gpMerat<»r  plant  for 
loi|ic(lo-b()at  destroyers  \y,\s  Ihmmi  very  marked  in  the  last  few  years 
and  two  2.")-U\\.  125-voIt  turbo  driven  setsaix- now  inst;iile<l.  Ai>i>roxi 
mately  200  incandescent  lights,  two  .')U-in.  spntvhliifhts.  a  night 
siL'ual  set.  electric  fans,  hull  ventilation,  and  a  .system  of  interior 
comnuu\ication  comprise  the  e<|uipn)ent.  This  latter  .systi-m 
consists  of  call-bells,  general  alarm  gongs,  smoke  indieaton*,  shaft 
revolution  iiulic-ators.  torjx'do  tiring,  and  wireies.-"  telegraph. 


Fleet  Auxiliary  Vessels. — The  navy  has  many  vessels  such  as  trans- 
ports, supply  ships,  colliers,  submarine  tenders,  and  torpedo-destroyer 
tenders,  which  carry  about  the  same  electrical  equipment.  This 
equipment  usually  con.sists  of  a  turbo-generating  plant  of  approxi- 
mately 300  kw.,  125  volts,  four  30  in.  mechanicalh-controlled  search- 
lights^ about  700  to  800  incandescent  lights,  two  night  signalling  sets, 
electric  fans,  hull  ventilation,  and  a  system  of  interior  communica- 
tion. The  signalling  .sj'stem  comprises  call-bells,  fire  alarms,  general, 
alarm  gongs,  boat  hour  gongs,  telephones,  shaft  revolution  indicators, 
helm  angle  indicators,  electric  whistle  operator,  fuel  oil  indicator, 
submarine  signals,  and  wireless  telegraphs. 

It  is  interesting  to  note  in  this  cormection  that  the  fleet  collier 
"  Jupiter  "  is  equipped  with  electric  motors  for  the  jjurpose  of  pro- 
pulsion  and  that  this  vessel  is  the  first  sea-going  vessel  .so  propelled. 
She  has  now  been  in  regular  service  about  two  years,  and  has  shown 
herself  very  much  superior  to  the  reciprocating  engine-driven  ship. 
Comparisons  cannot  be  made  with  the  geared  turbine-driven  ship, 
as  data  from  this  vessel  has  not  yet  been  made  available.  \  ^IH^  ^ 

Battleships. — The  electric  plant  consists  of  four  300-kw.  turbine- 
driven,  direct-connected  generating  sets  of  240  volts,  direct  current. 
Two  .sets  are  located  forward  and  two  aft.  These  sets  are  either 
three-wire  machines  or  two-wire  ;  in  the  latter  case  rotary  balancer 
sets  are  required  so  as  to  provide  120  volts  for  the  lighting  and 
.searchlight  systems.  There  are  two  distribution  boards  (fore  and 
aft)  iptercoimected,  so  that  energy  may  be  supplied  to  either  board 
from  the  other.  Auxiliary  switchboards  form  the  centres  of  distribu- 
tion for  the  feeding  .sj-stem.  Eight  36-in.  .searchlights  and  two 
portable  12-in.  single  projectors  are  furnished. 

The  lighting  .system  consists  of  3,000  regular  standard  fixtures, 
and  an  auxiliary  lighting  system  is  provided  for  the  more  important 
working  spaces  of  the  vessel  ;  this  system  is  supplied  by  batteries. 
P'ach  turret  has  an  independent  auxiliary  battery  lighting  system. 
There  are  installed  135  electric  bracket  fans,  an  electric  heating 
.sj-stem,  a  complete  interior  communication  system,  and  a  complete 
s\'stem  of  }X)wer-driven  deck  auxiliaries. 

The  jwwer  .system  comprises  electric-driven  huIl-ventilation  fans 
and  heating  coils,  turret  turning,  turret  ammunition  handling,  turret 
gun  rannuing,  turret  gun  elevating,  boat  cranes,  deck  winches, 
capstan,  5-in.  ammunition  hoist,  ammunition  conveyors,  sanitarj', 
fresh  water,  main  drainage  and  secondary  drainage  pumps,  air- 
c-om|)res.'!ors,  anchor  windla.ss,  steering  gear,  independent  laundry 
ecjuipment,  independent  workshop  machinery,  main  turbine  turning 
equipment,  independent  commissary  appliances,  such  as  dough 
mixers,  ice  cream  freezers,  meat  choppers,  potato  peelers,  dish 
washers,  and  the  energy  supplied  to  bake  ovens.  Of  these  equip- 
ments the  largest  Is  the  steering  gear  and  two  systems — the  contactor 
control  and  the  motor-generator  control — are  now  in  the  trial  stage. 
This  .system  requires  a  motor  rated  at  350  h.p.,  and  capable  of  work- 
ing under  a  100  per  cent,  overload  for  a  few  minutes.  Next  to  the 
steering  gear  equipment  in  size,  is  the  anchor  windlass,  requiring  two 
motors  of  175  rated  horse  power,  and  the  same  overload  capacity  as 
the  steering  gear  motor.  J 

The  interior  communication  .system  comprises  call-bells,  telephones, 
lire  alarm,  general  alarm  gongs,  boat  hour  gongs,  shaft  revolution 
indicator,  steering  telegraph,  steering  emergency  signal,  gXToscopic 
compa.ss.  engine  revolution  telegraph,  fire  room  telegraph,  engine 
order  telegraph,  louclsj)eaking  telephones,  rudder  indicator,  gun 
tiring  systems,  warning  .systems  for  closing  water-tight  dcx)rs,  air- 
lock indicators  for  indicating  when  air-lock  doors  are  open,  water- 
tight dcior  signals,  submarine  .>-ignal.  elex?tric  whistle  operator, 
drainage  tank  indicator  and  wireless  telegraph. 

The  electric  proj)ulsion  on  the  "  Jupiter  "  has  been  so  satisfactorj' 
that   it  is  beuig  adojited  on  the  U.S.S.   "  California."     A  total  of 
37.(K>0  n.p.  will  be  provided,  and  each  of  the  four  .shafts  will  be 
o|K*ratcd  by  an  induction  motor  receiving  energy  from  twx)  .steam 
turbine-driven   alternators   wound    for   approximately   2,500   volta 
three]ihase.     The  advantages  to  be  gaincnl  in  this  electric  oouplini:. 
instead  of  the  mechanical  reduction  gear,  are  very  obvious  in  the  (  isc 
of  a  battleship,  tvs  it  is  necessary  at  certain  times  to  drive  the  ve>-il 
at  high  s]H>ed.  I>ut  it  is  just  as  necessary  to  drive  it  under  noi  ■      ' 
conditions  at  low  sj>eed  ;   for  this  large  variation  in  horse  jxjwer    :. 
electric  c<]\iipment  is  more  flexible  and  more  economical,  permittinj; 
of  like  water  consumption  at   low.  intermcvliate.  and  ^      ' 
The  motors  aa'  providetl  with  two  windings  using  tli' 
winding  at  ship'.s  speeds  lower  than  15  knots,  and  the  high-six 'li 
\^      '  •  ,     ;^      t)ne  ■  r  will  supj>ly  all  ' 

t  ml  (Mill  ^r  will  sunnlv  I-'. 

full  power. 

It  is  ii  ■  ..t   the  ci'.vtric  jii 

apparali  .  i  ia."  inclusive  o' 

engine  room  auxiliaries,  wjvs  approximately  £2.  8s.  6d.  per  thaft 
horse  jiowcr 
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THE  ELECTRIC  ARC  IN  VAPOURS  AND  GASES  AT 
REDUCED  PRESSURES.* 

BY   W.    A.    DARRAII. 

Present  commercial  arc  lamps  operate  with  few  exceptions  in  an 
atmosphere  rich  in  oxj^gen  or  the  oxide  compounds  of  the  electrodes. 
As  a  result  the  electrodes  are  oxidised  as  rapidly  as  they  are  vaporised 
(if  not  already  composed  of  oxides  as  in  the  case  of  a  magnetite  arc), 
and  as  the  oxides  cannot  b^  used  again  commercially  it  is  necessary 
to  provide  means  for  disposing  of  them.  This  cycle  of  vaporisation 
and  oxidation  of  the  electrodes  naturally  results  in  their  comparatively 
rapid  consumption,  which  necessitates  the  trimming  and  cleaning 
of  the  arc  lamp — one  of  the  large  factors  of  arc-lamp  operation. 

If  it  were  possible  so  to  design  the  lamp  that  the  supply  of  material 
for  the  arc  did  not  come  from  the  electrodes,  but  from  a  surrounding 
gas  or  vapour,  and  if  in  passing  through  the  arc  the  vapour  were  not 
destroyed,  it  would  then  seei^i  to  be  possible  to  construct  an  arc  lamp 
which  would  not  require  trimming  or  materially  more  attention 
than  an  incandescent  lamp.  A  lamp  of  this  type,  if  it  had  a  white 
light  and  good  efficiency,  might  in  some  cases  even  occupy  the  field 
of  the  present  incandescent  lamp. 

The  research  described  in  this  Paper  was  carried  on  to  investigate 
the  possibilities  of  accomplishing  this  object,  and  while  the  results  are 
very  promising  from  a  practical  standpoint,  they  are  outlined  here 
for  their  scientific  value  and  should  be  considered  only  as  a  scientific 
research. 

A  study  of  the  light  efficiency  of  an  arc  from  a  chemical  standpoint 
shows  that  there  is  a  certain  rather  limited  class  of  substances  which, 
when  introduced  into  the  arc  in  small  quantities,  produce  a  very 
great  increase  in  luminosity.  Thus  the  addition  of  small  quantities 
of  cerium  or  calcium  compounds  to  the  carbon  arc  may  increase  its 
efficiency  over  300  per  cent.,  and  the  addition  of  titanium  (preferably 
as  an  oxide)  to  the  magnetite  arc  similarly  produces  an  increased 
luminosity  without  a  corresponding  increase  in  energy  consumption. 
It  is  a  peculiar  coincidence  that  the  addition  of  cerium  or  calcium 
to  the  magnetite  arc,  or  titanium  to  the  carbon  arc  does  not  result  in 
approximately  the  same  gain  in  efficiency.  The  chemical  com- 
poimds  in  which  the  element  appears  is  apparently  of  little  im- 
portance. A  study  of  these  facts  led  to  the  conception  that  perhaps 
an  arc  could  be  maintained  in  a  closed  vessel,  and  supplied  with  these 
light-producing  elements  in  the  vapour  form.  On  investigation  this 
seemed  practicable,  especially  after  a  consideration  of  the  liquid 
*'  inorganic  "  compounds  shown  in  Table  I.,  which  contains  some  of 
the  elements  which  produce  highly  luminous  arcs.  The  table  is 
discussed  at  length  later  on  in  this  Paper,  but  it  is  interesting  to  note 
that  titanium,  tungsten  and  other  elements  which  increase  the 
luminous  efficiency  of  an  arc,  may  readily  be  secured  in  the  form  of 
volatile  liquids. 

Accordingly,  a  crude  apparatus  was  arranged  in  which  two  hard 
carbon  electrodes  were  placed  vertically  above  each  other  in  a  tight 
glass  vessel,  and  an  arc  drawn  between  the  electrodes.  As  might  be 
expected,  this  arc  was  non-luminous  and  very  unstable.  Accordingly, 
a  small  amount  of  carbon  tetrachloride  was  poured  into  the  vessel 
with  a  rather  marked  result.  The  arc  then  became  stable  and  could 
be  drawn  out  to  several  times  the  length  which  was  previously 
possible,  although  its  luminosity  was  not  much  increased.  A  flaky 
soot  formed  by  the  decomposition  of  the  carbon  tetrachloride  also 
filled  the  glass  chamber.  A  trial  was  next  made  with  stannic 
chloride,  with  a  similar  increase  both  in  stability  and  allowable  arc 
length.  In  this  case,  also,  the  luminosity  of  the  arc  was  much 
greater.  The  stannic  chloride,  however,  was  decomposed  by  the 
air  and  moisture  present,  forming  a  white  insoluble  powder  upon  the 
walls  of  the  chamber,  soon  shutting  out  most  of  the  light. 

A  more  elaborate  apparatus  was  therefore  constructed  in  which 
the  graphite  electrodes  were  separated  by  an  electro-magnet  acting 
upon  an  iron  core  within  a  glass  chamber. 

The  air  was  exhausted  from  the  chamber,  a  small  quantity  of 
stannic  chloride  vapour  at  a  pressure  of  from  3  cm.  to  4  cm.  was 
allowed  to  enter  and  the  arc  drawn.  Under  these  conditions  a 
stable  arc  3  in.  to  4  in.  long  could  be  produced  with  6  to  7  amperes 
direct-current,  and  220  volts  impress3d.  The  arc  was  intensely 
white  and  so  steady  that  it  had  the  appearance  of  a  thick  incandes- 
cent filament  slightly  bowed  and  surrounded  by  a  flame-like  less 
luminous  shell  of  yellow.  The  vapours  from  this  arc,  however,  soon 
collected  on  the  walls,  forming  a  dense  brown  coat,  which  proved  to 
be  mainly  tin  carbide  with  a  mixture  of  stannous  chloride  and  other 
intermediate  compounds. 

*  Abstract  of  a  Paper  read  before  the  American  Elcctvochomical 
Society. 


These  preliminary  tests  having  indicated  possibilities  a«  well  as 
having  shown  the  difficulties  to  be  overcome,  a/lditional  smaller 
lamps  were  constructed  along  somewhat  improverl  lines. 

With  these  a  detailed  study  was  made  of  the  effects  of  the  variou.H 
available  electrode  materials,  as  well  as  the  different  vapours  and 
lamp  designs. 

For  convenience  a  hard  glass  was  employed,  as  this  permitted  the 
sealing  of  tungsten  wires  and  rods  directly  into  the  globe  by  the  use 
of  a  flux  of  potas.sium  nitrite  and  borax.  This  allowed  the  free  use  of 
heavy  seals  which  were  necessary  for  the  tests.  Fig.  1  shows  the 
latest  designs  which  have  eliminated  many  of  the  difficultiea  en- 
countered. 

The  type  of  lamp  shown  consists  essentially  of  an  arc  chamber 
at  the  centre  of  which  the  arc  is  drawTi  between  two  tungsten  elec- 
trodes about  ^  in.  in  diameter.  The  electrodes  are  partly  sur- 
rounded with  a  refractory  insulator,  designed  to  prevent  the  arc  from 
moving  far  from  the  ends  of  the  electrodes,  as  this  allows  the  magnetic 
blow  of  the  arc  to  continue  to  extend  it,  ultimately  tending  to 
rupture  the  arc.  The  refractory  insulator  also  assists  in  maintaining 
the  electrodes  at  a  high  temperature,  thus  increasing  the  efficiency 
of  the  lamp  and  the  stability  of  the  arc. 

The  upper  electrode  is  fastened  by  means  of  a  tungsten  rod  to  an 
iron  core,  which  is  surrounded  by  a  glass  shell  to  protect  the  iron  from 
corrosion,  as  the  vapours  used  readily  attack  nearly  all  metal  except 
tungsten,  platinum,  gold  and  a  few  other  inert  materials.  A  flexible 
tungsten  spiral  serves  to  conduct  the  current  from  the  upper  movable. 
electrode  to  the  upper  seal. 

It  was  found  after  a  number  of  trials  that  a  certain  combination 
of  gases  to  be  described  later  gave  a  minimum  amount  of  "  soot '' 
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Expansion  connect  ion  a 


— Upper  electrode  holder. 

_. -Draft  tube  opening.— 

. — En  pans  ion  chamber.-'' 
—-Condensing  chamber.''' 

--Insulator. 
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^Deflector  on  drvh  tube, 

Arc  enclosure.  - 
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'Arc  flame.- 

' Arc  core.'' 
Lower  metallic  electrode. 
Insulator  -■■'' 
Tungsten  seal. 


Glass  guide  protect- 
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Steel  tubes. 


Tungsten  seal. 
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Fig.  1. — Latest  Constri  ction  of  Xew  Type  Arc  Lamp. 

(decomposition  products),  which  gradually  collected  upon  the  gU  be, 
thus  reducing  the  amount  of  light  radiated.  In  order  to  overcome 
this  difficulty  the  arc  chamber  was  extended  somewhat  above  the 
upper  electrode,  thus  forming  a  condensing  chamber  in  which  the 
soot  could  collect,  allowing  the  walls  to  remain  clean. 

Further  study  developed  that  while  this  would  remove  a  large 
quantity  of  the  suspended  soot  a  certain  amount  was  still  deposited 
on  the  glass  walls  adjacent  to  the  arc.  In  order  to  eliminate  this 
deposit,  a  draft  tube  was  placed  around  the  upper  electrode  in  such  a 
position  that  the  heated  gases  from  the  arc  would  pass  upward 
through  the  draft  tube  out  into  the  condensing  ch;  mber,  and  then 
back  downward  into  the  arc  chamber  for  use  again.  The  corrugations 
shown  on  the  draft  tube  and  condensing  chamber  has  the  effect  of 
slightly  compressing  and  expanding  the  gas  as  it  passes  from  a 
chamber  of  small  volume  to  one  of  large  volume.  The  alternate 
expansion  and  compression  of  the  gases,  as  well  as  the  contact  \»"ith 
the  walls  thus  produced,  was  fomid  to  aid  materially  the  condensiition 
of  the  suspended  matter. 

The  search  for  a  satisfactory  electrode  material  developed  that 
carbon,  either  in  the  form  of  graj^hite  or  in  the  amoi"phous  state,  was 
unsatisfactory  because  of  the  disintegration  by  the  action  of  the 
vapours,  and  also  the  deposit  of  free  carbon  which  it  caused  on  the 
walls  of  the  arc  chamber,  apparently  by  direct  radiation,  as  the  draft 
tube  and  condensing  chamber  did  not  affect  it  as  much  as  an  increase 
of  pressure  of  the  gas^around  the  arc. 
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Table  I. — Effect  of  Vapours  on  Arc. 


Substance. 

Boiling 

point 

C°. 

Melting 
point. 

Effect  on 
arc. 

Luminositj-   Colour. 

Carbon  tetrachloride . . . 
Stannic  chloride 

77 
114 
130 

220 

1.30 
57 
18 
75 

183 
1,4(X) 
1,20(.> 

1,100 

White 

heat 

180 

63 

Liquid  at 
ord.  tem 

j» 
)» 
)j 

Volatile 

780 
740 

7 

Stable 

»> 

L'nstable 

oscillatory 

arc 

Stable 

,. 
Unstable 

Stable 

>J 
99 

»> 

Unstable 
Veryst'ble 

Unstable 
Stable 

Low          White 
Medium      Yellow 

Titanium  tetrachloride 

Antimony  trichloride  . 
Arsenic  chloride 

white 
Very  high    White 

High        Yellow 

white 
Low         Purple 
High         White 

Silicon  tetrachloride  ... 
Boron  chloride    

Phosphor  trichloride... 

Aluminium  trichloride 

Cerium  chloride 

Calcium  chloride 

Calcium  iodide 

Low        Pink  and 
green 
Yellow 
Very  high    White 
High        Strong 
yellow 
Yellow 

Chromic  chloride 

Titanium  chloro-brom. 
Bromine 

Low         Green 

Very  high  \  White 
Low  (high    Yellow 
absorption) 

Tx)w          nine 

Iodine 

114    Vnlatilo 

Chlorine  

33 

102 

High        Yellow 

It  was  demonstrated  that  practically  all  of  the  materials  available 
(see  Table  I.)  formed  carbides  under  the  influence  of  the  arc,  and 
these  carbides  mixed  with  free  carbon  formed  so  heavy  a  deposit 
on  the  walls  of  the  arc  chamber  that  it  was  decided  to  abandon 
carbon. 

Chromium,  titanium,  molybdenum,  nickel,  iron,  and  silver  were  all 
tried  without  satisfactory  results.  Decomposition  of  the  electrodes, 
decomposition  of  the  surrounding  gases  and  heavy  deposits  on  the 
globe  made  the  use  of  these  inateriuls  impractical. 

The  substance  which  was  found  to  be  satisfactory  in  all  respects 
was  tungsten,  which  proved  to  be  practically  inert  even  at  a  white 
heat  in  the  presence  of  the  various  vapours  used.  The  tungsten 
terminals,  moreover,  did  not  melt  or  evaporate  in  the  arc  except  at  a 
very  slow  rate,  which  seemed  to  be  comparable  to  the  evaporation  of 
the  filament  in  an  incandescent  lamp.  A  rather  interesting  phe- 
nomena resulting  from  the  gradual  evajKiration  and  dejMJsition  of 
the  tungsten  electrode  was  exhibited  in  the  growth  of  a  thin  star- 
shapt-d  fringe  on  the  edges  of  the  arc  surfaces  of  the  electrodes.  This 
fringf-  was  (•oiii|)oscd  of  jKjints  2  mm.  or  .3  mm.  long  formed  of  small 
needle-like  crystals  of  tungsten,  and  appears  to  be  caused  by  the  slow 
preeipitatioji  of  free  tungsten  from  the  surrounding  gases  luider  tho 
inllueure  of  temperature  changes. 

Having  devised  a  satisfactory  construction  it  was  found  that  in 
order  to  introduce  the  ga.ses  and  eliminate  air  and  moisture.  s|X'(ial 
methods  were  ret|uir('d.  As  all  of  the  licjuids  employed  are  hygro- 
Bcopic,  and  many  of  them  readily  dccomposecl  by  ordinary  moist 
air,  it  became  necessary  to  exlmust  the  air  from  the  lamp,  heat  the 
lamjt  and  electrodes  while  at  a  low  |>n'ssure  in  order  to  n-mov«'  the  air 
films  and  then  admit  the  liquids  without  opening  the  lamp  chamber 
to  the  air.  This  was  accompIishe<l  by  means  of  a  bottle  se.ded 
to  tlu)  lower  extremity  ol  the  iiimp,  and  ])rovi<le«l  with  a  ground 
atop  cockconnecting  it  with  the  Inmp.  as  shown  in  the  photographs. 
After  tho  proper  degree  of  exhaustion  was  n-ached.  the  desin-d 
liquid  was  carefully  [>oured  into  the  bottles  and  the  stoj)  cock 
opened  slightly  when  atmo.spherie  pressure  foree<l  the  liquid  into 
the  lamp  chamber. 

The  ap[)earance  of  tho  arc  in  this  lamp  is  quite  difTen'nt  from  other 
commercial  arc  lamps  {ser.  Figs.  2  and  .3).  It  is  usually  very  Htal)le, 
about  J  in.  in  diameter,  tubular  in  form  and  varies  from  2  in.  to  .">  in. 
in  length  with  IK)  volts  direct  current  a)>plied.  the  variations  being 
duo  to  didcrcnces  in  pressure,  natun's  of  the  gases  supplied,  &c. 
A  high  ])ressure  naturally  increa.si-s  tlx'  intrinsic  brilliancy  of  the  are, 
btit  makes  it  necessary  t<i  operate  at  a  shorter  length  as  the  gas 
currents  due  to  tcmi)erature  dilTerenecs  and  are  reaction  am  corre- 
spondingly moi-e  violent.  The  diameter  of  the  central  luminous 
lube  is  also  reduced  with  an  increase  in  pressunv 

Some  of  the  arcs  revolve  very  slowly,  but  as  a  rule  the  low  pressure 
of  the  gases  minimises  the  motion  of  the  arc.  and  tlie^.'>  "  .r- 

ame  is  that  of  a  thick  intens««lv  white  incandescent  lili  Iv 

bent  at  the  ujjjier  end      With  some  of  tho  vajwurs,  as,  for  oxani]ile, 
the  metaioid  halogen  comiwunds,  antimonj-,  phosphonis  and  arsenic 


chlorides,  the  central  tubular  portion  is  surroxinded  by  a  ragged  flame, 
which  is  light  pink  in  the  case  of  arsenic  and  pale  green  in  the  case  of 
phosphorus. 

The  flame  portion  acts  somewhat  as  an  absorbing  screen,  thus 
reducing  the  total  useful  radiation.  It  is  a  curious  fact  that  this 
flame  may  exist  for  a  short  but  appreciable  time  after  the  circuit  has 
been  interrupted,  thus  indicating  that  it  probabh-  does  not  have  a 
part  in  the  conduction  of  electricity  through  the  vapour,  but  appears 
to  l>e  a  zone  in  which  the  vapours  after  being  dis.sociated  by  the  heat 
and^electrical  effects  of  the  arc  recombine.  The  spectrum  of  the 
flame  is  usually  quite  difi'erent  from  the  arc  spectrum,  and  is 
characteristic  of  the  elements  involved,  while  the  spectrum  of  the  arc 
indejjendent  of  the  ends  of  the  electrodes  (which,  of  course,  give  a  hot 
body  spectrum)  is  usually  a  band  spectrum  and  is  practically  con- 
tinuous except  for  a  few  absorption  lines. 

A  curious  phenomenon  noticed  with  an  8-ampere,  220- volt  arc  at 
low  pressure  in  the  presence  of  cerium  chloride  was  a  separated  arc 
which  gathered  into  a  glowing  sphere  at  one  comer  of  the  chamber, 
while  the  space  between  the  electrodes  through  which  a  current  of 
8  ampt^res  pas.sed  was  entirely  dark. 

t  The  complete  Paper  contains  typical  performance  curves  which 
indicate  the  electrical  characteri-stics  of  the  antimony  penta,chloride 


Figs.  2  .\kd  3. — Views  of  New  Type  of  Akc. 


lamp,  which  is  illustrative  but  does  not  have  as  high  an  efficiency  as 
the  titanium  tetrachloride  or  titanium  bromo  chloride  lamp.         4«*^ 

Fig.  4,  ))lotted  between  arc  length  and  voltage,  shows  the  rate  at 
which  additional  arc  lengths  requin^  an  increased  voltage.  The 
curve  is  also  interesting  as  indicating  that  a  4-in.  arc  at  10  amperes 
requires  no  more  voltage  than  a  1-in.  arc  at  2  amjx>res.  In  other 
words,  a  lO-amixre  arc  is  four  times  as  long  and  therefore  emits  .^ 
four  times  .ns  much  light  as  a  2-ami)erc  arc.  In  addition,  its  intrinsic  V- 
brilliancy  is  aiiout  live  times  that  of  a  2-amiX!rc  arc.  Accordingly, 
tho  light  emitt«'d  by  a  lO-annwre  arc  under  these  conditions  Ls  20  times 
that  of  a  2  amp're  arc,  and  since  the  wattage  of  a  lO-amperc  arc  is 
only  about  live  times  that  of  the  2-amj)ere  arc,  the  efficiency  is 
approximately  four  time^  that  of  the  2-amix»re  arc. 

Efficiency  curves  indicate  that  20  amixres  is  approximately  the 
l»oint  of  maxinuiin  cflicicncy  of  this  particular  antimony  pent*- 
<hlorido  lamp.  It  should  be  understood,  however,  that  tho  current 
of  maximum  cfliciency  differs  widely  with  dilferenc*is  in  the  nature 
and  pressure  of  the  gas  as  well  as  the  volume  and  available  ra^liating 
surface  of  tho  lamp,  and  very  efficient  titanium  bromo  chloride 
lamps  have  boon  constructed  with  a  maximum  efficiency  of  about 
.">  amixres. 

Keganling  the  efficiency  .secured,  it  is  to  be  exi>ected  that  these  will 
var>-  widely  with  the  condition  and  nature  of  the  vapours  used,  and 
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actual  results  range  from  1  watt  per  mean  spherical  candle-power  to 
Jess  than  one-quarter  of  the  value.  This  performance  may  be  secured 
with  a  white  light  whic  h  closely  resembles  afternoon  daylight  (north 
sky).  An  analysis  of  the  colour  of  the  arc  with  the  spectroscope  as 
well  as  colour-matching  tests  confirm  this  fact. 

As  a  matter  of  interest,  Table  T.  shows  some  of  the  different  com- 
pounds tested,  and  some  of  the  general  results  secured.  These  cout- 
pounds  may  be  roughly  divided  into  three  classes,  as  follows  : — 

1.  The  illuminants,  or  those  materials  which  give  a  high  luminous 
■efficiency.     They  usually  produce  unstable  arcs  if  u.sed  alone. 

2.  The  stabilisers,  or  those  compounds  which  have  a  low  luminous 
eflficiencj',  but  when  introduced  into  an  arc  allow  a  very  stable  arc  at 
relatively  low  voltages. 

3.  The  "  catalisers,"  or  those  compounds  which  are  introduced  to 
assist  recombination  in  the  flame  zone,  thus  minimising  deposit. 

Table  I.  is  interesting  as  it  is  the  peculiar  properties  of  the  com- 
pounds, many  of  which  are  not  very  coranionly  used,  that  render 
possible  a  lamp  of  the-kind  described.  The  problem  is  to  introduce  as 
dense  an  atmosphere  as  possible  of  the  various  illuminants  as  titanium 
tetrachloride  into  an  arc  in  such  a  form  that  it  will  not  be  permanently 
decomposed  but  may  be  used  again  and  again.  Some  of  the  liquid 
halogen  compounds  shown  in  the  table  allow  this.  Some  of  those 
compounds  (as,  for  example,  tho.se  with  the  metaloids)  which  have  a 
relatively  slight  affinity  for  a  halogen,  are  too  readily  decomposed  to 
be  useful.  Others,  like  stannic  chloride,  are  too  readily  reduced  to  a 
less  oxidised  state,  passing  from  a  tetrachloride  to  the  dichloride. 
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Fig.  4. — Perfokmance  Curves. 

Titanium  tetrachloride  is  an  example  of  this  condition,  but  the 
addition  of  a  small  quantity  of  free  bromide  to  the  TiCl,,  (in  which  it 
is  readily  soluble)  forms  a  compound  (the  bronio  chloride)  which 
readily  recombines  after  dissociation. 

Fortunately  also,  since  the  chloiide  and  bromo  chloride  of  titanium 
di.ssociate  a,t  a  higher  temperature  than  timgsten  chloride,  and 
therefore  recombine  at  a  higher  temperature  than  tungsten  chloride, 
these  vapours  will  not  attack  metallic  tungsten  even  in  the  presence 
of  the  electric  arc. 

In  order  to  avoid  oxidation  eft'ects  it  was  necessary  to  eliminate  all 
oxides  from  Table  I.  More  complex  compounds  such  as  sul2:!hates, 
nitrates,  could  not  be  considered  because  of  the  tendency  to  dissociate 
and  not  recombine.  Sulphides,  nitrides,  phosphides,  &c.,  were 
eliminated  because  the  chemical  stability  of  these  compounds  in 
most  cases  was  too  slight  to  be  satisfactory. 

Chlorine  was  the  halogen  most  generally  used  because  of  the 
stronger  union  of  the  chloiide,  and  the  reduced  tendency  of  the 
dissociation  products  to  attack  the  tungsten  electrodes. 

It  would  appear  that  an  investigation  along  the  lines  here  described 
opens  up  new  po.s.sibilities  in  light  production,  but  it  cannot  be  too 
strongly  emphasised  that  while  the  results  set  forth  in  this  Paper 
offer  considerable  promise  from  an  applied,  practical  stand [loint,  yet 
they  are  not  presented  for  consideration  as  representing  a  finished 
device,  but  merely  a  research  in  what  seems  to  be  a  new  and  interest- 
ing field. 


THE  ERECTION   PLANT  FOR    THE  QUEBEC  BRIDGE. 

{Concluded  from  p  .385.) 

Summary. — In  this  article  reference  is  made  to  the  crane  eqaipment 
used  in  erecting  the  first  Quebec  bridge.  A  brief  description  is  given  of 
the  new  bridge  and  of  the  method  to  be  followed  in  its  erection,  and  the 
remainder  of  the  article  is  devoted  to  a  detailed  account,  including  many 
valuable  drawings,  of  the  crane  equipment  used  for  the  purpose. 


The  three  illustrations,  Figs,  o,  6  and  7,  have  been  prepared 
from  photographs.  They  give  a  good  general  idea  of  the 
nature  and  arrangement  of  the  crane  equipment  as  well  as  an 
indication  of  the  progress  of  the  work  on  the  bridge.  The 
photograph,  from  which  Fig.  7  was  made,  was  taken  early 
in  May,  191.5.  Fiom  this  illustiation  it  will  be  perceived  that 
on  this  date  the  north  Anchor  span  was  practically  com- 
plete, and  in  the  backgi-ound  the  second  erection  traveller  at 
work  on  the  south  anchor  span  is  visible. 
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Fig.  5. 

Arrangement  and  detail  drawings  of  one  of  the  travelling 
cranes  are  given  in  Fig.  8.  From  these  it  will  be  seen  that  the 
main  girders  are  of  the  plate  web  type,  suitably  stiffened, 
pitched  at  8  ft.  6  in.  centres  apart,  5  ft.  6  iu.  deep  at  the  centre, 
and  112  ft.  in  length  over  all,  with  29  ft.  cantilever  extensiona 
at  each  end.  They  are  rigidly  braced  together  over  the  centre 
portion  by  transverse  and  diagonal  members,  and  are  carried 
by  four  two-wheeled  compensating  trucks.  The  wheel-base  is 
12  ft.  6  in.,  and  the  truck  wheels  are  each  2  ft.  6  in.  diameter 
and  3  in.  wide  on  the  treads.  A  motor  of  16  h.p.  is  used  for 
driving  the  travelling  mechanism,  and  it  is  geared  to  give  a 
travelling  speed  of  24-2  ft.  per  minute.  To  prevent  cross- 
winding,  the  crane  is  driven  positively  at  both  ends  by  a  cross- 
shaft,  the  motor  being  mounted  on  a  platform  between  the 
main  girders  at  the  centre  of  the  span. 

In  order  to  minimise  weight,  the  two  main  hoisting  machines 
are  mounted  on  trucks  near  the  centre  of  the  span,  and  each  is 
connected  to  the  corresponding  trolley  by  a  pair  of  pin-jointed 
struts.  The  principal  structural  and  meciauical  details  are 
cleaily  shown  on  the  several  drawings  (Fig.  8).  The  55-ton 
load  is  carried  by  10  falls  of  |-  in.  steel  wire  rope,  winding  two 
parts  on  a  3  ft.  barrel,  and  the  hfting  mechanism  is  driven  bv 
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a  motor  of  75  h  p.  output,  550  revs,  per  min.,  which  is  geared 
to  give  a  full-load  lifting  speed  of  12  ft.  per  minute.  Two  plate 
girders,  3  ft.  deep  and  3  ft.  lOh  in.  centres  apart,  are  built  in 
between  each  of  the  cantilever  extensions  of  the  main  girders 
for  the  purpose  of  carrying  the  tracks  for  the  trolleys.  These 
trolleys  are  supported  by  four  wheels,  each  2  ft.  diameter  and 
3  in.  wide,  the  wheel  base  being  5  ft.  6  in.  They  can  be  racked 
out  any  distance  from  34  ft.  to  a  maximum  of  48  ft.  from  the 
centre  of  the  span,  and  racking  is  effected  at  the  rate  of  10-4  ft. 
per  minute  by  a  3  h.p.  motor.  In  its  highest  position  the  main 
block  is  193  ft.  above  the  base  of  the  rail  on  the  bridge.  To 
prevent  over-winding,  each  main  trolley  is  provided  with  a 
"  Youngstown  "  limit  stop,  which  interrupts  the  lifting  motor 
current  and  applies  the  brake  immediately  the  block  reaches 
the  limiting  position. 

The  auxil  ary  gantry  cranes,  of  which  there  are  four,  two  per 
travelling  crane,  are  each  furnished  with  two  independent 
5  ton  hfting  mechan'sms,  driven  by  motors  rated  at  30  H.P., 
575  revs,  per  min.  The  motors  are  geared  to  give  a  full-load 
lifting  speed  of  75  ft.  per  mnute,  and  the  entire  lifting  mecha- 
nisms  are  located  between  the  main  g  rders  of  the  two  travelling 


Table  I. — General  Data  of  Electric  Equipment. 


Cranf. 


Motors. 


Motio' 


Motor 
Brakes. 


Controllers. 
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...     1 

... 

... 

f  Main  lifting  75    550  60  4  EM.  Disc  Magnet  switch 

_        „        ,    Traversing.  3  1150  60  4  EM. Disc  Reversing 

irav.-IUrs<;    Travelling  .  16,   725  30  2  E-M.  Disc  Reversing 

l^  Aux.  lifting.  30:  575  30  8  EM.  Disc  -Dinkey" 


All  motors  continuous  current,  220  volts. 


(Fig.  8).     Tlic  traverse  and  travel  are  respectivelv  18  ft.  and 
20  ft. 

With  the  except  on  of  the  auxiliary  gantry  travelling  and 
traveising  motions,  the  whole  of  the  motions  of  all  the  cranes 


Fiu.  6. 

cranes  at  the  centre  of  the  span,  the  ropes  In'ing  arranged  in  the 
manner  common  to  single  motor  cranes,  aj  shown  m  Fig.  5. 
Each  of  these  gantry  cranes  has  a  U  ft.  9  in.  cantilever  extension 
at  one  end,  and  a  2  ft.  6  in.  exti-nsion  at  the  other  end.  The 
girders  are  composed  of  two  pairs  of  diannols.  arranged  dotible 
box  fashion,  3  ft.  6  in.  centres  apart,  and  are  21  ft.  in  length. 
They  are  mounted  on  and  well  braced  to  a  portal  sufficiently 
high  to  allow  the  main  tr«»lley  to  pass  through.  The  trades 
are  formed  of  steel  channel  sections  direct  on  the  main  girders, 
which  gives  a  gauge  of  about  8  ft.  6  in.,  and  the  wheel  ba«e  is 
6  ft.  The  tipping  moment,  due  to  the  overhanging  load,  is 
balanced  by  rollers  which  bear  against  the  flanges  of  the  channel 
rails.  These  cranea  are  provided  with  hand  travelling  and 
traversing    mechanisms,    cleaiiy    shown    on    the    drawings 
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are  motor  driven.  From  the  particulars  of  the  electric  equip- 
ment set  forth  in  Table  I.  it  will  be  seen  that  on  each  tower 
there  are  27  niotons.  aggregat'ng  823  HP.  output. 

All  the  lifting  n.otors  are  arranged  for  dynamic  braking,  and. 
with  the  exception  of  the  derrick  hoists  and  elevator,  the  whole 
of  the  motors  are  provided  with  electro-mechanical  brakes  of 
the  "  Weston  "  multiple-disc  type. 

The  control-gear  is  of  a  most  elaborate  character.  The 
switchboard  in  the  base  of  each  tower  carries  a  voltmet<^r.  an 
ammeter  and  a  main  knife-switch,  as  well  as  two  overload  coils 
1  and  a  double-pole  magnet-switch  for  each  motor.  Each  of  these 
instruments  and  switches  is  motmted  on  a  separate  j^anel  to 
fa(  ilitate  easy  inspection  and  repair,  and  there  are  73  of  these 
panels  per  board.     Conveniently  situated  pusk-buttons  enable 
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the  operators  to  actuate 
any  of  the  motor  circuits 
thiougli  the  magnetic 
switches,  and  to  re-set  the 
latter  in  case  they  open  on 
no  voltage  or  overload. 

Controllers  of  the  well- 
known  "Dinkey"  type, 
developed  for  steel  works 
service,  an-  used  for  the 
derrick  hoist  and  auxili- 
ary hoist  motors,  and  for 
each  of  the  main  lifting 
motors  a  dynamic  brak- 
ing magnet  switch  con- 
troller is  installed,  the 
latter  being  operated 
through  the  medium  of 
a  small  master-controller. 

Readers  will  appreciate 
the  difficulties  encoun- 
tered in  arranging  for  the 
control  of  16  crane  hooks 
from  a  platform  at  a  con- 
siderable distance  from 
the  cranes,  and  of  using 
the  hooks  singly  or  .  in 
concert,  in  which  case  the 
several  motions  mast  be 
absolutely  synchronous. 
This  in  itself  is  an 
achievement  of  no  mean 
order  on  which  the  design- 
ers are  to  be  congiatu- 
lated.  To  control  the 
travelling  cranes,  some 
four  dozen  trolley  wires 
with  sHding  contacts  are 
required  on  the  gantry 
at  the  topof  the  tower,  in 
addition  to  the  usual 
cross- wires  on  each  cran*^. 

A  loud-speaking  tele- 
phone system  with  central 
exchange  has  been  instal- 
led to  facilitate  the  giving 
of  orders  b\'  the  respon- 
sible officials  and  to  pro- 
vi«lc  efficient  means  of 
communication  between 
the  shore  and  the  oridgo. 

The  towei-s  and  erection 
equ'pment  are  supplied 
with  current  from  two 
interconnected  s  u  b  - 
stations,  one  on  each  side 
of  the  river,  fed  from  two 
separate  h'gh  -  tension 
lines  which  serve  the  , 
district,  eithersub-station 
being  sufficiently  large  to 
supply  the  whole  of  the 
machinery  on  both  sides 
of  the  river.  In  prepar- 
ing the  description  of  this 
fine  example  of  heavy 
engineering  work,  in 
addition  to  the  sources 
mentioned  above,  we 
have  received  valuable 
assistance  from  the  St. 
Lawrence  Bridge  Com- 
pany, the  designei-s  of  the 
equipment  and  con- 
tractoi-s  for  the  bridge. 
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THE  DESIGN  OF  HIGH-PRESSURE  DISTRIBUTION 

SYSTEMS. 


The  following  is  a  report  of  the  discussion  at  the  meeting  of 
the  Institution  of  Electrical  Engineers  on  Thursday,  December 
16th,  on  Mr.  J.  R.  Beards  Paj>er  on  the  above  subject.  An 
abstract  of  the  Paper  appeared  in  our  last  issue. 

After  reading  the  Paper  the  author  showed  on  the  screen  a 
slide  giving  the  development  of  the  North-East  Coast  dis- 
tribution system  described  in  tlie  Paper.  In  1901  they  began 
with  one  power  station  and  four  sub-stations.  By  1005 
practically  all  the  load  of  the  North  bank  of  the  Tyne  ajid  the 
North-Eastem  Railway  supply  and  so  on  had  been  connected, 
and  during  that  j>ericd  -Mr.  Merz  and  his  chief  electrical  assis- 
tant, Mr.  Bernard  Price,  had  begun  to  reali.se  that  the  existing 
methods  of  feeder  protection  were  inadequat<;,  and  conse- 
quently the  balanced  current  protective  system  was  developed 
about  1905.  In  1910  the  sy.stem  had  grown  to  10  power 
stations  and  229  .sub-stations.  Since  then  it  had  been  more  a 
case  of  consolidating  the  sy.stem,  but  the  development  had 
been  continuous  and  rapid.  In  1915  there  were  15  power 
stations  and  355  sub-.stations. 

Mr.  P.  V.  Hunter,  in  opening  the  discu.ssion,  said  the  preparation  of 
the  Paper  necessitated  an  enormous  amount  of  work.  Witli  the 
exception  of  the  top  curve,  all  the  six  curves  showing  the  nK)St  eco- 
nomical cross-section  of  three-phase  mains  for  various  maximum  cur- 
rents were  prepared  from  the  series  of  curves  shown  in  Fig.  .3.  and  for 
each  point  in  each  curve  a  complete  curve  such  as  Fig.  3  had  to  be 
calculated  and  drawn.  He  imagined  that  something  in  the  order  of 
several  hundred  curves  such  as  Fig.  3  had  been  drawn,  'i'he  author's 
main  theme  was  a  justification  of  the  complicated  distribntieai  system 
in  the  Paper,  and  his  object  was  to  show  whether  the  development 
carried  out  there  could  be  ju.stified  on  theoretical  grounds.  He  (Mr. 
Hunter)  ha<l  always  tak^n  it  for  granted  that  an  inter-connected  system 
must  be  economical,  and  he  lia<l  never  thoiight  it  necessary  to  attempt  to 
prove  it.  He  had  felt  sure  the  author,  considering  the  matter  from  a 
theoretical  aspect,  would  not  roach  any  conclusion,  but  he  had  been 
surprised  to  find  he  had  been  able  to  put  forward  the  subject  in  such  a 
concise  and  clear  manner.  His  (Mr.  Hunter's)  interest  was  chieHy  ex- 
cited by  incidental  points,  particularly  tho  effect  of  copper  losses  on  the 
load-factor  of  tho  system.  It  was  not  generally  realised  that  the  cojij-.er 
lo.sses  could  have  such  a  widely  different  load-factor  from  tlic  loadfai  tor 
of  the  system.  This  was  illustrated  in  Fig.  2.  Tho  load-factor  of  the 
copper  losses  for  the  system  load-factor  of  50  per  cent,  might  be  anything 
lietwecn  25  and  .W  per  cent.,  which  was  a  remarkable  figure.  The  shape 
of  the  curve  in  Fig.  ',i  also  surprised  him.  It  showed  the  most  econo- 
mical section  of  mains  for  different  carrying  cajJacities.  The  current 
density  came  verj'  low,  but  the  explanation  was  apjjarently  quite  simple. 
Tho  author  had  assumed  a  high  load-factor,  and  if  tlie  cable  were  run  on  a 
high-current  density  it  amounted  to  a  considerable  value.  It  paid  to 
spend  a  little  more  capital  and  save  on  lo.sses.  iSonn>  pe(»ple  wotdd  argue 
against  i\w  figure  of  \<\.  a  unit  for  losses,  but  in  view  of  the  way  in  wiiich 
the  losses  altered  the  chiraeterof  thi-  load-factor  there  was  a  pood  deal  to 
bo  said  for  the  author's  argument.  H('  <liil  not  think  he  (Mr.  Hunter) 
would  hav(!  put  the  figure  as  high  as  ]d.  ]t  seemed  that  the  cost  of  the 
lo.sscs  was  uKjre  tlian  the  cost  of  generating  for  the  consumer,  because  of 
tlie  had  eff<'et  of  the  losses  on  the  lf>nd-fact(»r. 

Mr.  (i.  W.  I*\HTi!ii)iiE  was  glad  the  author  referred  to  the  early  work 
of  Dr.  Ferranti.  who  was  a  pioneer  engineer  when  tiie  e.\tra-high- power 
transmi.ssion  scheme  in  Deptfor<l  was  firnt  put  in.  In  those  days  tiiey  hnti 
to  make  their  own  lO.UOO-volt  eabh-  with  joints  every  2<l  ft.,  and  (h'wign 
their  own  tran.sformers  and  generators.  He  (.Mr.  Partridge)  had  been 
associated  with  that  scheme  from  the  lieginning-  over  27  years.  He 
was  disap|tointcd  that  the  author  had  not  gone  into  jires^ures  of 
about  20. 0(10  volts-  tnidergrownd  eabN's.  In  future,  ]>ressuresfor  al>o\e 
20,000  volts  woidd  be  used,  and  they  appeared  to  !:e  quite  feasiiile.  He 
was  considering  systems  of  underground  mains  up  to  (lO.tKIO  volts. 
I'Vom  a  transmission  point  of  view  he  imagined  there  would  l)e  less  diffi- 
culty in  running  sucli  a  system  on  a  lowi'r  freipieney,  sueh  a.**  25^. . 
a.ssuming  it  were  a  large  system.  With  a  lower  frecpieney  there  wouhi  be 
less  trouble  from  inductanre  niul  ca]>a(  ily  eurrent,  there  would  1  e  less 
tro\iblo  in  the  ri.se  in  pressure  due  to  switeliiiig  or  any  otlier  surh  work, 
and  tlie  use  of  large  rotarie.s  on  any  railway  supjily  would,  he  thought,  be 
worked  better  on  the  lower  frequ«'ney.  .\t  the  same  time  from  the 
general  ])oint  i>f  utility  h(>  agreed  with  r>0  "*-  ss  most  advni  '  In 

the  lower  frequency  he  thought  there  was  a  great  future  f<'i  lead- 

covered  cables,  more  especially  with  extra  high  pre8s\iri"«.  He  had 
considcrcl  high-tension  swit<ihge,ir  for  many  years,  and  he  had  seen  every 
accident  on  switehgear  that  could  occur.  It  was  important  that  switch- 
gear  shoidd  be  kept  jiroportional  to  thoeapacity  of  the  generating  station. 
He  er.dorscd  what  the  author  saiil  on  tliat  subjeet.  He  had  seen  systems 
laid  out  for  a  comp.iratiyely  small  station.  an<l  when  the  capacity  of  the 
station  ha<l  risen  to  10  or  20  tinu>s  the  former  cai).irity.  nn<I  same  oil 
switches  wore  used  and  fuses  were  connecte<l  in  circuit  with  the  "bus  bars 
of  the  generating  station.     The  ret>>ilt  was  sooner  or  later  an  old-lyix? 


switch  was  asked  to  open  a  short-circuit  with  the  main  generating  station 
behind  it,  and  the  whole  thing  blew  up,  and  possiblj-  the  whole  station 
was  shut  down.  It  was  vitally  important  that  engineers  should  consider 
this  matt'T  carefully.  He  was  installing  oil  .switches  at  his  generating 
station  capable  of  dealing  with  over  200,000  kw.  The  generation  of 
gases  in  oil  switches  was  one  of  the  chief  causes  of  their  failure.  An  oil 
switch  should  have  a  quick  break — as  many  breaks  as  possible — so  as  to 
dissipate  the  energy  and  not  have  it  all  in  one  place  in  the  oil,  and  a  good 
head  of  oil  should  be  kept  above  the  break.  It  was  better  to  have  a 
good  head  of  oil  and  a  short  break — say,  6  in. — than  a  long  break  and  a 
small  head  of  oil.  An  oil  switch  should  be  as  strong  as  possible,  so  as  ta 
take  care  of  those  explosions  which  often  took  place.  The  pressure  of  the 
gas  set  up  was  sometimes  enormous.  He  had  known  of  one  cage  in 
which  an  oil  switch  was  blown  together  again  after  it  had  opened  the 
circuit  owing  to  the  g»s  acting  on  the  plunger  which  passed  through  the 
gland.  This  plunger,  being  made  of  wood,  had  rather  a  large  surface,  and 
after  opening  it  blew  the  sw'tch  together  again.  This  was  got  over  by 
reducing  the  size  of  the  plunger — by  substituting  a  steel  rod  for  a  wood 
rod.  All  bare  parts  should  be  covered  up,  to  protect  them  againi^t  the 
discharging  gates  which  came  from  oil  switches.  He  always  covered  up 
all  conducting  metal  in  the  neighbourhood  of  an  oil  switch.  In  America 
he  witnessed  experiments  in  which  an  engineer  proposed  to  destroy  two 
large  oil  switches.  He  had  36,000  k.v.a.  connected  to  them.  In  the 
first  experiment  the  switch  opened  the  circuit,  and  at  the  same  time  the 
gases  came  out  of  the  tank  and  actually  short-circuited  ali  the  terminals 
on  the  top  of  the  first  switch,  and  the  whole  thing  was  burnt  up.  After- 
wards the  other  switches  exploded  after  thej-  had  been  tested  in  the  usual 
way.  He  had  designed  switehgear  for  his  generating  station  in  which  all 
the  cables  were  single  lead-covered  and  also  the  "bus  bars.  There  was  no 
cleaning  except  the  outside  of  the  lead.  The  magnetic  switeh  referred 
to  by  the  author  was  an  interesting  problem.  He  (Mr.  Partridge) 
had  such  a  swit<h  in  his  station,  but  up  to  the  present  he  had  not  had  the 
courage  or  the  time  to  test  it.  The  author  .says  attempts  have  been  made 
to  use  the  magnetic  forces  of  the  current  for  this  purpose,  since  such  an 
arrangement  has  the  advantage  that  the  more  severe  the  short-circuit 
the  greater  the  speed  of  the  break.  It  was  a  bad  thing  to  open  the  circuit 
too  quickly.  He  had  known  switches  endeavour  to  open  the  circtiit  on 
the  top  of  the  phase  in  which  cares  the  switches  had  teen  blown  to 
pieces,  and  in  other  cares  if  they  had  opened  too  soon  at  the  first  rush  •f 
current  on  the  short-circuit  there  had  also  been  disastrous  results.  It 
was  better  to  have  a  time-lag  in  the  opening  of  all  switches,  only  when 
they  did  open  thej-  must  opeji  quickly. 

.Mr.  B.  Wf.lboi^rn'e  said  the  question  of  wayleaves  was  extremely 
important  in  considering  the  design  of  high-pressure  systems.  Protec- 
tion with  the  ling  main  sj-stem  was  the  right  one  under  the  best  condi- 
t  ons  It  gave  the  greatest  economy  of  copper  and  the  greatest  possible 
Hexii)ility,  and  was  the  best  for  maintaining  pressure  and  giving  a  satis- 
factory supply  to  every  consumer  who  had  100  kw.  and  over,  which  he 
thought  was  contemjilated  by  the  author.  The  author  told  them  he  had 
allowed  for  the  replacement  of  cables  in  22J  years  and  overhead  mains  in 
17^  years.  It  had  gone  out  as  the  considered  opinion  of  that  Institution 
that  the  life  of  cables  should  be  taken  as  ,?0  years.  He  (Mr.  Welboume) 
considered  the  life  of  an  overhead  main  to  be  the  life  of  the  pole.  There 
was  evidence  from  the  Post  Office  and  the  National  Telephone  services  to 
show  that  the  life  of  a  modern  well-crcosoted  pole  was  not  less  than  3^5 
years.  There  was  no  evidence  in  the  Paper  as  to  whether  the  author 
considere<l  whether  11,000  and  20.000-volt  step-up  transformers  were 
ne(cssaiy,  and  he  would  like  to  ask  the  author  whether  he  had  inchided 
in  the  cost  of  the  transmission  main  the  cost  of  step-up  transformers  and 
the  running  charges  on  them.  What  did  the  author  consider  the 
maximum  kilowatts  jjer  cable  which  it  was  now  safe  to  transmit? 

Mr.  W.  B.  WooDHorSE  said  he  did  not  think  anyone  would  dispute  the 
author's  main  conclusion.     W'ith  regard  to  the  author's  definition  of  a 
well-designed  distribution  system,  a  further  factor  came  in.     An  essential 
characteristic  of  a  system  was  its  suitability  for  extension  and  develop- 
n;ent   on  commercial  lines.      No  .system  could  bo  laid  down  commer- 
cially as  a  com])lete  thing.     A  large  amount  of  the  demand  always  came 
at  the  tail  end  of  the  feeders  or  in  a  district  where  there  were  no  feeders. 
There  were  I0((  sub-stations  dependent  on  a  single  feeder  out  of  a  total  of 
.T)0.     Those  fivders  iTtight  be  split  mains  or  dujilicate  overhead  mains, 
liut  as  the  system  developed  a  larLC  proportion  of  the  load  nnist  be  rarried 
on  a  single  main.      It  was  obviously  the  sound  thing  to  do.     Tl      "^ 
Kast  Coast  system  was  an  example  of   sound  engineering.      1 
to  a  diagra<n*in  the  Paper,  if  the  necessity  for  a  new  sub-station  ■'■ 
one  could  not  alTord  to  lay  down  another  squaie  of  mains.     The  ni  ;. 
mical  thing  to  do  was  to  feeil  it  with  a  single  main,  and  absorb  it  into  the 
interconne<ted  system  asthe  system  develop<^l.      If  one  tookint'  '  ' 

tli(>  fact  of  the  s\i|)]>|y  b?ing  given  from  more  than  one  source  tl  1 

basis  of  the  network  became  a  honeycomb  ratl-.cr  than  a  ches.«boBrd.  and 
it  was  worth  while  considering  whether  there  was  any  economy  of  copper 
if  one  developed  it  on  the  basis  of  a  hexagon  rather  than  a  squaie.  It 
sceme<l  to  him  the  criterion  of  the  system  was  not  what  current  cost 
delivered  nt  the  siib-stati«m,  but  wliat  it  cost  after  distribution  and 
tr.Miwforniation.     The  transformer  losses  should  be  taken  into  account. 

Mr.  H.  Bka7.1I.  said  he  favoured  the  intor-eonnectcd  system,  but  the 
ptoblem  treated  by  the  author  was  different  from  that  in  restricted  <•■  i- 
like  the  f'ify  of  l/.iidon,  where  they  had  much  larger  sub-stations.  N\  i.cn 
c<mtinuily  of  supply  was  very  im|«irtant  he  thought  the  interconnected 
systeni.  eombiiii  i|  with  the  "interleaved"  system,  was  n.1  ' '■  'n 
that  system  tlv  r<   were  two  distinct  soiirees  of  •■upply.  not  '  1  on 

the  high-tension  -Ide  at  all.     That  was  the  system  he  was  woikiiig  with. 

Mr.  K.  B.  Wkhmoke  said  they  had  to  err  oil  the  high  side  in  sel<  ciing  a 
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distribution  voltage  and  in  selecting  the  cross-section  of  mains,  and  the 
author  suggested  that  they  should  be  prepared  to  spend. considerable 
sums  of  money  in  protective  apparatus  to  enable  them  to  obtain  the  sub- 
stantial savings  represented  by  his  figures.  The  problem  was  whether 
they  should  spend  a  hundred  pounds  more  or  less  to  cut  increased  losses, 
and  it  was  one  that  was  not  generally  considered.  The  conditions  of  a 
hydro -electric  system  were  different  from  those  dealt  with  in  the  Paper. 
In  hydro-electric  systems  one  was  apt  to  think  that  losses  were  of  small 
irr.port,  but  it  was  found  after  a  time  that  every  unit  lost  did  not  cost  a 
farthing  or  a  fraction  of  a  farthing,  but  the  loss  was  what  you  could  get 
for  it  oh  the  market.  If  the  network  was  tied  solidly  together  to  obtain 
the  tremendous  economy  that  could  be  obtained  by  so  doing,  oil  switches 
must  be  used,  each  of  which  must  be  reliable,  and  have  a  good  factor  of 
safety.  He  had  seen  tests  in  which  an  oil  switch  opened  quietly  on  five 
tests,"  but  on  the  sixth  it  threw  a  little  oil,  and  in  five  tests  out  of  the  next 
six  the  switch  behaved  very  badly.  One  had  to  make  a  large  number  of 
tests  under  a  given  condition  to  arrive  at  a  valid  conclusion  as  to  the 
operation  of  an  oil  switch.  High  pressure  per  se  was  not  useful  in  an  oil- 
switch.  It  was  not  a  good  thing  to  compress  the  arc.  The  arc  could  be 
made  to  behave  as  if  it  were  a  metallic  conductor.  The  head  of  oil  was 
an  important  featijre.  If  the  switch  were  speeded  up  until  the  whole 
stroke  was  completed  in  half  a  cycle  the  zero  part  of  the  curve  might  only 
just  be  reached  at  the  end  of  the  stroke,  and  there  would  be  no  factor  of 
safety  on  the  switch  at  all. 

The  Author,  replying  to  the  discussion,  said,  in  reference  to  Mr. 
Hunter's  remarks  about  the  load-factor  and  the  copper  losses,  he  (the 
author)  had  only  taken  account  of  the  copper  losses.'  He  showed  a  slide 
at  Manchester  on  the  previous  Tuesday  giving  the  effect  of  the  dielec- 
tric losses  in  a  similar  way  to  the  effect  of  the  copper  losses  shown  in  the 
Paper.  These  dielectric  losses  were  negligible,  being  only  about  one- 
thirtieth  of  the  copper  losses  on  a  30,000-volt  cable.  With  regard  to  the 
high  load-factor  assumed,  i.e.,  50  per  cent.,  he  actually  worked  out  in  Fig.  3, 
a  case  for  a  40  per  cent,  load-factor  compared  with  the  50  per  cent,  he  had 
assumed  in  the  main  argument.  For  a  system  of  the  type  which  they 
hoped  to  get  in  the  future  with  considerable  diversity  of  load,  40  per  cent, 
was  really  low.  For  cost  of  copper  losses  he  took  first  0-25d.  He  checked  it 
by  referring  back  to  Prof.  Klingenberg's  Paper,  which  was  read  before 
the  Institution  some  two  years  ago,  and  also  by  taking  the  figures  given 
by  Mr.  Pearce,  of  Manchester.  Mr.  Partridge  was  disappointed  at  his 
not  giving  pressures  above  20,000  volts.  He  thought  gear  was  at  present 
only  sufficiently  standardised  up  to  20,000  volts  to  enable  one  to  read  a 
Paper  in  which  actual  costs  were  dealt  with.  He  thought  the  curves  in 
the  Paper  showed  to  some  extent  what  the  results  of  higher  pres- 
sures would  be.  In  the  connected  system  the  frequency  was  40. 
That  was  fairly  high,  yet  the  operation  of  the  system  was  very  good  ; 
no  trouble  occurred.  He  was  glad  Mr.  Welbourne  suggested  higher 
figures  for  the  life  of  cables  and  mains.  He  (the  author)  was  afraid  his 
capital  charges  would  have  been  considered  too  low.  Step-up  trans - 
transformers  had  not  been  included  anywhere  in  the  Paper.  It  really 
only  affected  the  6,000  volts,  and  made  a  rather  more  favoiurahle  case  for 
that.  In  the  present  state  of  cable  development  15,000  kw.  per  cable 
was  as  much  as  most  people  would  like  to  go  in  for.  Mr.  Woodhouse 
added  a  fourth  essential  characteristi*  of  the  system.  He  (Mr.  Beard) 
agreed  that  it  was  desirable  that  a  system  should  be  easily  capable  of 
extension.  Mr.  Brazil  had  dealt  with  the  case  of  very  condensed  loads. 
It  was  a  question  whether  the  extra  security  given  by  the  duplicate 
system  would  justify  the  considerable  extra  cost.  Mr.  Wedmore 
thought  it  was  not  a  good  thing  to  compress  the  arc,  but  he  (Mr.  Beard) 
came  across  an  article  .the  other  day  in  The  Electrician  which  was  in 
support  of  the  theory  that  the  higher  the  pressure  which  could  be  de- 
veloped in  the  arc  the  more  efficaciously  would  the  switch  break  the 
circuit.     That  showed  how  opinions  differed. 

A  vote  of  thanks  to  the  author,  proposed  by  the  President,  was  carried 
unanimously. 


ELECTRIC   HEATING:    ITS  PRESENT  POSITION 
FUTURE  DEVELOPMENT.* 


AND 


BY  GEORGE   WILKINSON. 


Summary. — The  author  draws  attention  to  the  advantages  of  thermo- 
statically-controlled heaters,  and  describes  a  thermostat  he  has  devised 
for  the  purpose. 


Correct  Rating. 
Electric  heaters  to  be  permanently  satisfactory  must  be  capable  of 
quickly  raising  the  atmosphere  of  the  apartment  to  a  comfortable 
temperature  during  the  coldest  day  of  winter  and  under  the  most 
unfavourable  weather  conditions.  This  entails  a  rating  of  not  less 
than  li  watts  per  cubic  foot  of  room  space.  In  apartments  with 
abnormal  window  area,  an  exposed  aspect,  or  subject  to  draughts 
and  traffic,  the  rating  should  be  at  least  2  watts  per  cubic  foot. 
Assuming  a  rating  of  IJ  watts  per  cubic  foot  as  being  sufficient  for 
the  coldest  day  of  winter,  this  rating  is  obviously  too  high  and  there- 
fore wasteful  for  every  other  day  of  the  year. 

*  Abstract  of  a  Paper  read  before  the  Institution  of  Electrical  Engineers 
at  Edinburgh. 


It  follows,  therefore,  that  all  apartments  heated  by  electric  fires  of 
adequate  power  are  at  the  present  time  (except  in  the  few  instances 
where  thermostatic  control  is  employed)  costing  substantially  more 
for  electric  current  than  they  should  do,  while  such  apartments  are 
not  so  comfortable  as  they  might  be  owing  to  the  constant  fluctuation 
of  temperature  ensuing  on  the  unstable  weather  conditions. 

Mr.  W.  A.  Gillott  has  already  demonstrated*  that  an  apartment  is 
heated  more  economically  by  means  of  a  high-power  heater  or 
heaters  suitably  controlled  than  by  a  heater  or  heaters  of  lower  power 
in  the  aggregate  continuously  in  operation. 

Automatic  Temperature  Control. 

The  advantages  of  electric  heating  need  not  be  commented  on  at 
length  as  they  are  already  recogni.sed.  From  the  health  standpoint, 
heating  by  electricity  is  ideal,  there  being  no  vitiation  of  the  atmos- 
phere. There  are  no  fumes,  dirt  or  smoke,  the  quantity  of  oxygen 
is  undiminished,  and  the  apartment  does  not  get  "  stuffy'." 

The  few  disadvantages  may  be  set  out  as  follows  : — 

(a)  With  radiators  of  the  correct  power  the  apartment  will,  excep* 
on  the  coldest  days,  often  become  overheated.  This  objection  is  not 
confined  to  electric  heating. 

(b)  This  frequent  overheating  causes  a  great  waste  of  the  heating 
medium.  Fortunately,  in  the  case  of  electricity  the  way  to  prevent 
waste  is  obvious. 

It  is  essential  to  complete  success  that  automatic  temperature 
regulation  should  not  be  obtained  at  the  expense  of  cheerfulness, 


Front  Elevation — Part  Section.  End  Section. 

Fig.  1.  Fig.  2. 

1.  Base.  2.  Metal  clips.  3.  Steol  tube  filled  with  mercury.  4.  Cover  carrying 
temperature-adjusting  screw  5,  capillary  tube  6,  glass  dome  7,  which  is  rendered  gas- 
tight  by  a  mercury  seal  carried  in  the  glass  ring  8.  A  slot  9,  in  glass  dome  7,  submerged 
beneath  the  mercury  seal,  and  the  slot  10  in  the  metal  cover  provides  for  the  insertion  of  a 
nozzle  for  charging  the  glass  dome  7  with  inert  gas.  11.  Platinum  wire  forming  one  pole 
of  the  instrument ;  it  is  connected  to  terminal  1 2  and  hermetically  sealed  in  the  glass  dome 
7.  Terminal  13  is  the  other  pole  connected  with  themercurysealby  the  dip  wire  14.  15. 
Distance  stops  to  allow  of  free  ventilation  between  base  1  and  wood  cover  20.  16.  Glass 
inspection  window  secured  by  plate  17.  18.  Adjusting  screw  with  insulated  handle  for 
raising  or  lowering  the  height  of  the  mercury  in  6,  thus  regulating  the  temperature  at  which 
the  electric  circuit  is  made.     19.  Duct  for  connecting  wires. 

especially  in  li^'ing  rooms  where  the  ladies  of  the  household  insist  on 
having  a  cheerful  hearth  to  sit  by. 

Supplementary  Heating. 

Another  promising  field  open  to  electric  heating  with  automatic 
temperature  control  is  in  the  almost  numberless  cases  where  coal 
fires  or  hot-water  .adiators  are  in  use.  It  is  well  kno^^-n  that  both 
these  methods  of  heating  are  subject  to  wide  variations  of  tempera- 
ture. The  application  of  temperature-controlled  electric  radiators 
as  an  auxiliary  method  of  heating  will  automatically  remove  these 
cool  periods  at  little  expense  for  current  and  vrith  no  trouble  or 
attention,  thus  producing  the  ideal  condition  for  comfort  and  health . 

It  is  well  knowTi  that  for  long  periods  duruig  the  spring  and  autumn 
and  occasionally  in  the  summer,  there  are  days  when  the  mornings  and 
evenings  are  cold,  while  the  rest  of  the  day  is  warm  and  comfortable. 
The  only  economical  and  eftective  way  of  dealing  with  the  heating 
problem  during  these  periods  appears  to  be  by  means  of  thermo. 

*  "  Journal "  I.E.E.,  Vol.  LIII.,  p.  49,  1915. 
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statically-controUed  electric  heaters  ready  for  duty  at  all  times,  for 
long  or  short  periods,  and  requiring  no  attention. 

Apparatus  for  Automatic  Temperature  Control. 
This  controller,  which  is  absolutely  silent  in  its  operations,  has  no 
mechanical  moving  parts,  the  only  moving  element  being  mercury. 
The  apparatus  consists  of  two  parts  :    (a)  The  thermostat,  shown  in 
Figs.  1  and  2 ;  (b)  the  circuit  breaker,  shown  in  Figs.  3  and  4. 
(^  A  diagram  of  connections  is  shown  in  Fig.  5. 

Thermostat. — The  thermostat  is  constructed  with  a  steel  tubular 
body  terminating  in  a  faucet  at  the  top,  surmoimting  which  is  a  fine- 
bore  glass  tube  enclosed  by  an  inverted  glass  dome.  The  steel  tubular 
body  is  charged  with  mercurj%  which,  due  to  expansion  and  con- 
traction under  the  influence  of  heat  variation,  rises  and  falls  in  the 
fine-bore  glass  tube  into  which  the  murcurj'  chamber  vents.  Within 
this  glass  tube  a  platinum  wire  is  suspended  which  makes  and  breaks 
contact  with  the  raercurj'  as  the  latter  rises  or  falls,  due  to  heat 
variation.  For  reliable  and  successful  use  it  is  desirable  that  such  a 
thermostat  should  operate,  without  oxidation  of  the  mercurj"  or 
destructive  sparking,  on  the  pressures  used  by  electricity-sunj>ly 
authorities-     This   is   achieved   by   surrounding   the    "  make    and 
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Plan.     (VVuiding  and  Connections  not  shown.) 

FlQS.  3  AND  4. 

1.  Porcelain  block.  2.  Iron  tray  forming  one  pole  of  the  circuit  breaker.  3.  Bar 
forming  the  other  pole  of  the  circuit  brenk'^r.  4.  Glass  tube  cIojpH  ni  upper  end  and 
filled  with  inert  gas.     5.  Hollow  parcel;.;:  5a.  Rubber 

7.  Annularspaces  filled  with  mercury  ani;  c  two  poles  of  • 

Steel  pin  to  indicate  the  correct  level  of  ii  •  i  ■   .  uiy  on  charging,     -r-  Ki.[ 
ring.     10.  Fixing  screws  securing  th*?  mercury-tray  and  the  bottom  bar  to  t 
block.     11.  Mercury  duct  between  the  glasi  chamber  4  and  the  mercm  ■•• 
Snug  cast  on  tray  2  in  which  is  formed  the  mercury  duct  11.     1 1*.  & 
mercury  duct  11  in  the  porcelain  block  to  the  cn.imber  4.     12.  Wood 
instrument  to  the  base  14.     13.  Insulators.     15    Pressed  steel  cover.     It.  1. 
for  the  same.     17.  Leadlng-in  holes  for  the  connecting  wires.     18.  Porcelain  i 
ing  insulated  terminal.  19.    20.  Main  terminal  screws.    22.  Heating  coil  ol  tine  ;.;»:(•,- 
resistance  wires  connected  to  terminals  19  and  21.    23.  Screws  for  fixing  circuit  breaker 
to  wall. 


break  "  contact  by  an  inert  gas.  By  referring  to  Fig.M.l  nnd  2  it  will 
be  seen  that  this  is  nccomplished  l)y  carrying  the  platinum  wire 
through  the  top  of  a  sujKTim|H»scd  glivs.s  dome  into  wliirh  it  i.s 
hcrmeti'aily  sealed.  The  rim  of  the  glius.x  dome  is  cIo.'hmI  nnuid  the 
bottom  by  a  ni('n'tir\'  seal  in  the  faucet,  thii.s  forming  a  |HTmaneiitIy 
gas-fight  chamber  of  suflicicntly  Hoxible  dimensions  to  allow  the 
mercury'  column  to  travel  fr(»ely  the  whole  length  of  the  tine-l>nre 
tube.  The  gliL-^s  dome  is  tilled  with  a  snifalile  inert  gn.'».  jtreferaMy 
hydrogen.  It  will  be  noted  that  the  platinum  ront«ct  is  tixe<l.  but 
the  femixjrature  at  which  the  instrument  ojK'rates  can  l>e  eontrolii«d 
by  screwing  or  imscnnviiig  the  adjusting  screw  protniding  thmugh 
the  top  of  the  cover.  Thus  the  thermost^it  can  l)e  readily  w^t  to  any 
desired  temperature.  Due  to  the  protection  aflorded  by  the  inert 
gas,  the  thermostat  is  capable  of  breaking  an  alteniating  or  con- 
tinuous-current  circuit  couveyinc  30  watts  or  over  at   2oO  volts 


without  destructive  sparking  or  discoloration  at  the  point  of  "  make 
and  break."     This  is  about  five  to  sis  times  its  normal  duty. 

Circuit  Breaker. — This  is  formed  b}'  two  bodies  of  mercury  con- 
centricaU}-  arranged  and  forming  the  two  poles  of  the  electric  circuit. 
The  point  of  "  make  and  break  "  is  on  the  top  rim  of  the  hollow 
porcelain  insulator  separating  the  two  concentric  mercury  poles.  The 
"  make  and  break  "  takes  place  in  an  inert  gas  which  is  impoimded 
by  the  superimposed  glass  tube  carried  in  the  earthenware  fixing 
block.  The  outer  pole  of  mercury  also  fulfils  the  function  of  a 
permanent  gas-tight  seal  to  the  tubular  glass  chamber.  The  arrange- 
ments of  the  parts  will  be  quite  clear  from  Figs.  3  and  4,  in  which  it 
will  be  seen  that  the  inner  mercury  pole  makes  contact  with  the 
bottom  insulated  metal  bar  to  which  one  line  wire  is  attached.  The 
outer  mercury  jwle  makes  electrical  contact  with  the  metal  dish 
surmounting  the  earthenware  fixing  block,  and  to  this  metal  dish  the 
other  line  wire  is  attached.  The  "  make  and  break  "  is  effected 
between  the  two  poles  by  the  slow  rise  and  fall  of  the  concentric  ring 
of  mercun,'.  Notwithstanding  this  slow  rise  and  fall,  however,  both 
the  "  make  "  and  "  break  "  are  instantaneous  owing  to  the  surface 
tension  of  the  mercurj^  and  the  breaker  can  be  depended  upon  to 
interrupt  a  current  of  20  amperes  at  250  volts  without  oxidation  or 
discoloration.  The  breakers  have  successfully  dealt  with  a 
current  of  30  amperes  at  200  volts  (6  kw.),  but  the  standard  rating  is 
fixed  at  15  amperes. 

It  now  remains  to  describe  how  the  rise  and  fall  of  the  mercurv* 
within  the  breaker  are  controlled  b\'  the  thermostat.  A  small  coil 
of  enamelled  high-resistance  wire  is  wound  upon  the  cylindrical  glass 
chamber  of  the  breaker  as  shown  in  the  illustrations.  This  coil, 
which  takes  approximately  8  watts,  is  connected  through  the  thermo- 
stat to  one  pole  of  the  supply  as  shown  in  Fig.  5.  ^Mien  the  mercury 
rises  to  a  point  corresponding  with  the  tempemture  for  which  it  is  set, 
contact  is  made  in  the  fine-bore  tube  with  the  platinum  wire,  and  the 
circuit  is  thus  completed  through  the  high-resistAnce  heating  coil 
upon  the  circuit  breaker.     This  coil  quickly  becomes  warm  and 
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Fig.  5. — Diage.4m  of  Connections. 

C.B.    Circuit  breaker.  E.F.     Electric  fire  or  convectors. 

T.    Thermostat.  R.L.     Red  lamp  or  luminous  radiator, 

S.    Four-terminal  plug  switch.  not  controlled. 

causes  the  inert  gas  within  the  glass  cylinder  to  expand,  thu."  exijelling 
a  portion  of  the  outer  concentric  column  of  mercury  through  the  con- 
necting duct  into  the  surrounding  receiver  until  the  comiection  with 
the  centre  pole  is  broken,  thus  openuig  the  circuit  and  putting  the 
radiator  out  of  action. 

It  is  obvious  that  the  mercury  within  the  circuit  breaker  is  always 
subject  to  cliiuige  of  level  due  to  barometric  effect.  This  variation 
approximates  to  \  in.  between  the  extreme  limits  of  the  barometer, 
and  is  negligible  in  actual  working. 

An  untisuiil  feature  in  the  equipment  is  that  the  instruments 
require  charging  with  inert  gas  after  they  are  fixed  in  position  and 
charged  with  mercury.  This  may  soiuid  formidable,  but  is  in 
jiractice  a  simple  operation  which  can  be  carried  out  by  any  man  of 
average  intelligence.  A  simple  apparatus  is  descrilxKi  which 
generates  hydrogen  from  acid,  and  a  definite  amount  of  zinc.  This  is 
attached  t<»  the  instruments,  and  enough  hydrogen  pa.««se8  in  10 
minutes  to  ( liarge  the  circuit  breaker. 

Later  Type  of  Controller. 

The  rontmllcr  already  descril)ed  ha.s  been  imfavourably  criti<i.'5ed, 
due  to  the  fact  that  both  the  thermostat  and  the  cin-uit  breaker 
nijuin-  charging  with  inert  gas  after  fixing.  Again,  their  field  of 
ap])lication  is  limited  due  to  the  type  of  circuit  breaker  used  ;  for 
instance,  it  is  obvious  that  it  cannot  l)C  use<l  on  board  ship  or  on  a 
train. 

l^o^h  these  objections  have  been  successfully  met  in  the  more 
recent  types  as  follows  : — 

The  thermostat  is  now  made  with  a  very  small  glass  dome  sur- 
mounting the  capillarA-  tulie  and  having  a  ga.s  a^yacc  of  les.s  than 
one-sixth  the  ca|>acity  of  the  earlier  pattern.  The  small  amount  of 
air  ini]KUUide<]  therein  by  the  mercurv  .seal  is  not  expelled,  but  the 
oxygen  it  contains  is  allowed  to  combine  with  the  mercurv'  at  the 
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point  of  "  make  and  break  "  while  the  thermostat  is  at  work.  After 
worlcing  for  a  short  time  the  mercury  absorbs  the  small  amount  of 
oxygen  in  the  impounded  air  and  a  film  of  mercurous  oxide  gradually 
forms  in  the  upper  part  of  the  capillary  tube,  thereby  making  the 
temperature  regulation  less  accurate.  This  oxide  is  then  expelled 
and  washed  over  into  the  mercury  seal  by  screwing  down  the  adjust- 
ing screw,  thus  again  providing  clean  pure  mercury  at  the  point  of 
"  make  and  break  "  and  restoring  the  sensitiveness  of  the  instrument. 
After  the  wash-over  the  thermostat  is  again  set  to  the  required 
temperature  point,  and  the  mercury  then  continues  to  "  make  "  and 
"  break  "  without  deterioration. 

The  circuit  breaker  is  of  the  magnetic  class,  and  has  a  light  moving 
element  of  the  simplest  type  The  construction  will  be  readily 
understood  by  reference  to  Fig.  6,  which  shows  the  circuit  breaker 
with  the  cover  removed.  The  energy  absorbed  by  the  shunt  coil 
when  the  heating  circuit  is  broken  is  about  equal  to  the  loss  in  a 
modem  electricity  meter,  viz.,  approximately  2  watts.  The  split 
iron  tube  performs  the  double  function  of  armature  and  conductor  ; 
it  falls  by  gravity  into  the  mercury  bath  and  rests  upon  the  terminal 
at  the  bottom  of  the  mercury  bath,  thus  completing  the  heating 


Elevation. 

Fig.  6. 

1.  Porcelain  block,  part  in  section.  2.  Mercury  bath.  3.  Shunt  coil.  4.  Steel 
armatureformingpartof  theelectriccircuit.  5.  Paper  covering  on  upper  partof  armature. 
6.  Flexible  conductor  from  armature  to  terminal.  7  and  8.  Terminals.  9.  Shunt-wire 
terminal.     10.  Wood  base.     11.  Clip  securing  shunt  coil  in  position.     12.  Fixing  screws. 

circuit.  The  "  break  "  is  very  quick,  owing  to  the  light  moving 
element,  while  the  spark  on  breaking  is  most  effectively  blown  out  by 
the  strong  magnetic  field  set  up  by  the  shunt  coil  on  the  end  of  the 
armature. 

This  type  of  circuit  breaker  has  operated  continuously  at  from 
15  to  20  breaks  an  hour  on  a  circuit  loaded  to  3-25  kw.,  and  has 
aggregated  over  10,000  interruptions  with  little  or  no  wear  on  the 
end  of  the  armature  ;  thus  it  can  be  depended  upon  to  operate  for 
years  without  attention. 


DISCUSSION. 

Mr.  Weaving  (Ferranti  Limited)  said  his  experience  confirmed  the 
view  that  high  loadings  were  economical,  and  by  the  use  of  a  thermostat 
a  still  further  saving  could  be  effected  with  even  higher  loadings.  He 
believed  that  electricity  at  id.  per  unit  for  heating  was  equal  to  gas  at 
2s.  3d.  per  1,000  cubic  ft.  As  against  the  suggested  use  of  a  lamp 
radiator  and  a  convector,  he  advocated  the  electric  fire.  He  hoped  the 
thermostat  would  be  developed  to  malce  it  suitable  for  the  regulation  of 
water  temperatures  and  oven  temperatui'es. 

Mr.  Lackie  (Glasgow)  said  that  an  ordinary  fire  consumed  4  lb.  of  coal 
per  hour,  or  the  equivalent  of,  say,  40,000  B.T.U.s.  The  equivalent  of 
this  would  be  a  12  kw.  radiator,  but  they  knew  that  a  1  kw.  or  2-kw. 
radiator  should  take  the  place  of  4  lb.  of  coal  fire.  This  meant  that 
80  per  cent,  of  the  heat  from  the  coal  fire  was  simply  wasted.  The  full 
advantage  of  the  electric  radiator  was  obtained  when  it  was  placed 
exactly  where  it  was  wanted — e.g.,  under  the  table  in  a  dining  room. 
An  apartment  in  a  suite  of  offices  in  Glasgow  60  ft.  by  36  ft.  by  12  ft. 
high  had  been  heated  for  a  year  with  10  kw.  of  radiators  placed  at 
individual  desks.  The  consumption  was  17,000  units  at  |d.,  equal  to  a 
bill  of  £55,  or  a  return  of  £5.  10s.  per  kilowatt.  He  thought  there  was  a 
a  large  outlet  awaiting  them  in  the  electric  furnace  for  the  treatment  of 
metals.  He  called  attention  to  recent  articles  in  The  Electkician  on 
this  subject.  They  were  trying  to  educate  the  Glasgow  public  in  the 
application  of  electricity  to  heating.  During  the  first  10  weeks  of  its 
existence  their  recently  opened  showroom  had  sold  450  pieces  of  appa- 
ratus, representing  752  kw.,  and  makers  and  suppliers  of  appliances  had 
testified  to  increased  sales  as  a  result  of  advice  given  at  the  showroom. 


Mr.  Lackie  then  proceeded  to  give  some  figures  with  regard  to  the  eight 
villas  which  had  been  equipped  electrically  in  a  GlaHjiow  suburb.  With 
contents  varying  from  12,000  to  7,0fKJ  cubic  ft.,  the  houses  had  each 
12  kw.  to  10  kw.  of  apphancc^s  installed.  The  year's  consumption  varied 
from  14,000  units  to  7,000  units  per  house,  and  the  bills  rangefi  from  £40 
to  half  that  figure.  Their  aggregate  maximum  demand  was  17  kw.,  or  a 
diversity  factor  of  5,  which  was  practically  the  same  diversity  factor  as 
they  had  for  lighting.  They  had  10,000  domestic  consumers  in  Glasgow, 
and  2,.500  of  these  had  heating  appliances,  with  a  consumption  of 
1,000,000  units.  They  had  water  heaters  in  a  numlx;r  of  underground 
lavatories  taking  from  3  kw.  to  10  kw.  each,  and  their  bills  varied  from 
£7  to  £30  per  annum.  He  knew  of  many  cases  where  electricity  had  b«^n 
succet  ^^fully  used  for  the  heating  of  glue  pots  in  joiners'  workshops.  Mr. 
Goslin,  of  the  Gla.sgow  tramways  department,  had  carried  out  cxter 
experiments  in  office  heating  which  had  yielded  many  interesting  resu;- -. 

Mr.  Robertson  (Glasgow)  asked  the  co.st  of  the 'thermostat  and  the 
extent  of  the  saving  likely  to  be  effected  by  its  use. 

Mr.  Sydney  F.  Walker,  in  a  written  communication,  said  that  a 
northern  exposure,  amount  of  window  space  and  other  local  conditions 
had  to  be  considered  in  calculating  the  amount  of  heat  necessary.  While 
believing  that  economies  were  possible  by  the  u.se  of  thermostats,  he 
thought  that  nitrogen  gas  would  be  preferable  to  hydrogen  gas  in  >Ir. 
Wilkinson's  type  of  thermostat,  always  providing  that  the  mercury  could 
be  relied  upon  to  leave  the  platinum  wire. 

Mr.  Hughes  (Edinburgh)  did  not  agree  with  the  main  conclosion  of 
Mr.  Gillot  which  was  given  in  the  Paper.  Generally  speaking,  the  curves 
in  the  Paper  seemed  to  ignore  unduly  external  temperatm-e  conditions. 

Mr.  W.  A.  GiLLOT  (Sunderland),  in  a  written  communication,  stated  he 
did  not  think  a  thermostat  was  the  right  thing  to  use  in  a  private  house, 
and  his  experience  with  thermostats  was  that  they  were  unreliable.     He 
thought  that  a  radiator  hand  operated  was  to  be  preferred  to  the  arrange 
ment  advocated  in  the  Paper. 

Mr.  C.  G.  NoBBS  (Falkirk  Iron  Co.),  in  a  communication,  stated  that 
an  electric  fire  should  be  not  le.ss  than  2  kw.  capacity,  the  elements  having 
a  temperature  of  1,500°F.,.  combinea  with  a  reflector  to  focus  the  heat 
rays  on  the  person.  Not  less  than  2  watts  per  cubic  foot  should  be 
allowed  for  radiant  heating.  He  had  found  a  radio-convector  with  a 
series-parallel  three-heat  switch  the  most  suitable  form  of  device  for 
electric  heating,  and  the  readiness  with  which  it  could  be  hand-operated 
permitted  of  the  easy  maintenance  of  equable  air  temperature.  He 
thought  the  field  for  automatic  control  of  electric  heating  was  mainly 
in  special  rooms,  wine  cellars  and  in  connection  with  industrial  processes. 
He  favoured  the  tank  form  of  thermometer  with  automatic  switch  suitable 
for  breaking  up  to  30  amperes  at  250  volts  direct  current,  two  and  three 
wire,  rather  than  mercurial  type  thermometers  with  auto-switches. 

Mr.  Wilkinson  replied  briefly.  He  had  not  had  tine  to  calculat-e  the 
saving  which  could  be  effected  by  the  use  of  the  thermostat,  and  he  would 
prefer  that  an  outside  user  should  produce  the  figures.  The  cost  of  the 
device  complete  was  about  55s. 

Mr.  W.  R.  Cooper  (in  communicated  remarks)  pointed  out  that,  for 
simplicity  and  cheapness,  it  was  an  advantage  to  make  the  thermostat 
also  play  the  part  of  the  main  circuit -breaker  ;  but  difficulties  arose 
unless  the  current  and  voltage  were  small.  If  reliance  was  placed  on  the 
expansion  of  metals,  the  movement  at  break  was  very  small,  and  could 
not  be  magnified  beyond  a  certain  point  without  producing  uncertainty 
of  action.  Such  devices  as  bi-metallic  strips  and  Bourdon  tubes  did  not 
pi'ovide  sufficient  pressure  on  the  contact  to  permit  any  but  the  smallest 
currents  to  be  carried.  He  had  overcome  these  dilficidties  by  adapting 
the  relay  of  the  well-known  tubular  fire  alarm  of  Associated  Fire  Alarms 
(Ltd.),  and  had  used  the  device  experimentally  for  the  direct  control  of 
1  kw.  at  220  volts.     This  thermostat  was  both  small  and  cheap. 


LIGHTING  OF  FACTORIES  AND  WORKSHOPS. 


Vol.  III.  of  the  first  report  of  the  Departmental  Committee 
on  Lighting  in  Factories  and  Workshops  has  now  been  issued 
by  the  Home  Office  (price  7s.  6d.),  ard  contains  a  mass  of 
observations,  the  report  running  to  190  pages.  We  referred 
to  the  recommendations  of  the  Committee  (contained  in 
Vol.  I.)  in  The  Electrician  for  September  10,  page  850.  It 
is  quite  impossible  to  give  an  abstract  of  a  report  of  this  kind, 
and  in  what  follows  we  merely  give  an  indication  of  the  con- 
tents and  of  the  summaries. 

Factories  were  visited  in  London,  Glasgow,  Belfast.  Manchester.  Leeds, 
Liverpool,  Newcastle-on-Tyne,  Nottingham,  Sheffield  and  Bristol. 
Altogether  54  factories  were  selected  of  a  representative  character. 
Attention  was  directed  mainly  to  (a)  illumination  of  floors  and  gangways, 
(b)  illumination  at  the  point  where  work  was  being  carried  on.  Measure- 
ments were  made  of  both  natural  and  artificial  illumination.  As  natural 
illumination  varies  very  much  between  summer  and  winter,  the  observa- 
tions of  daylight  illuniination  are  expressed  by  means  of  the  daylight 
factor,  which  is  the  ratio  of  the  illumination  at  any  point  in  a  building 
compared  with  the  illumination  that  would  be  obtained  if  the  roof  and 
walls  were  removed,  expressed  as  a  percentage.  In  the  centre  of  some 
workrooms,  depending  entirely  on  lateral  wuidows,  the  daylight  factor 
falls  as  low  as  001  per  cent.  On  an  average  day  in  December  the  outside 
illumination  varies  from  500  ft. -candles  at  10  a.m.  to  700  ft. -candles  at 
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mid-day,  and  consequently  so  low  a  factor  may  mean  a  very  low  illu- 
mination internally. 

The  observations  are  partly  expressed  in  the  form  of  "  frequency-of- 
occurrence  curves,"  in  which  the  abscissae  are  either  daylight  factor  or 
foot-candles,  and  the  ordinates  are  on  an  arbitrary  scale  proportional 
to  the  number  of  observations.  On  each  of  these  curves  a  ])oint  is 
marked  which  is  called  the  "mid-point,"  such  that  above  and  Ijelowthis 
point  there  is  an  equal  number  of  observations.  The  mid-point,  there- 
fore, gives  an  idea  of  the  average  illumination. 

In  dealing  with  factory  floors  the  lighting  is  divided  between  (o)  roof 
glass,  (6)  side  windows,  and  (c)  the  combination  of  both  roof  and  side 
windows.  It  is  pointed  out  that  the  importance  of  lime  washing  walls 
is  not  often  pro])erly  appreciated  ;  even  where  this  is  done  there  is  a 
tendency  to  diminish  the  good  effect  by  tinting  the  lime  wash.  The 
mid-point  of  curves  dealing  with  daylight  factor  show  the  following 
results  : — 

1.  Roof  lighting — 

Foundries  1-4     percent. 

All  factories,  excluding  foundries  2-35         „ 

All  factories,  including  foundries    1-9.5  „ 

2.  Combined  rooj  and  side  lighting — 

Foundries  0-6  „ 

All  factories,  excluding  foundries  1-S  ,, 

All  factories,  including  foundries    l-O.l         „ 

3.  Sidti  lighting  only — 

Allfactories  0-25 

In  regard  to  artificial  lighting,  mid-points  of  the  curves  gave  the 
following  resiilts  on  floors  : — 

Foundries  0-4  ft.-candle 

All  factories,  excluding  foundries  0-5  „ 

All  factories,  including  foundries    0-45         ,, 

The  detailed  observations  are  divided  up  as  follows  : — 

1.  Textile  Industry. — (n)  Weaving,  (6)  spinning,  &c.,  and  incidental 
processes,  and  (c)  lace  and  hosiery  making. 

2.  Engineering  Industry. — (a)  General  engineering,  excluding  foundries, 
and  (b)  foundries. 

3.  Making  up  of  clothing  and  similar  tvorl: 

4.  M iHcellnneous  industries. 

The  following  figures  give  the  mid-point  values  of  the  curves  for  floor 
illumination  : — 

Foundries  0-4  ft.-candle 

Engineering  shops     U-()  ,, 

Weaving  sheds 0-4  ,. 

Lace  and  hosiery  factories  O-S.!         ,, 

Clothing  workrooms O-S.")         ,, 

Spinning  mills  0-6  „ 

In  the  case  of  weaving  sheds,  the  mid-j)oints  show  the  daylight  factor 
to  be  2-7  ])er  cent,  on  the  lof)iiis  and  \'y  j)er  cent,  on  the  floors,  the  cor- 
responding artificial  lighting  being  2  ft. -candles  and  0-4  ft.-candle.  In 
the  spinning  sheds  iliuniination  is  considerably  lower,  and  also  somewhat 
lower  in  the  case  of  factories  for  lace  and  hosiery  making. 

In  engineering  shojis  the  mid-])oints  for  daylight  factor  and  artificial 
illumination  show  the  following  results  : — 

Daylight.  Artificial. 

Machine  work 1-5  per  cent 1-6  ft. -candles 

Bench  work 1-8        „         1-85  „ 

Heavvwork     10        „         1-0 

Floors  1-2        , 0-6 

For  foundries  the  niid-jwints  show  tlic  following  figures  for  daylight 
factor  : — 

Roof  littliling     1-4  per  cent. 

("oniljiiu-d  roof  nn<l  side  lighting    0-6         ,, 

Ff)r  artilirial  illnniination  the  res\ilt  was  apjiroximnlely  0-4  ft.-can<lie. 
In  the  case  of  factories  for  clothing  and  similar  work,  the  mi<l-)Kiinlf 
gave  the  following  figures  for  the  daylight  factor  and  artificial  iliu 
mination  :  — 

Daylight.  Artificial. 

Sewing  on  colniired  cloths l-6jx>rcent 3-6  ft.-cnndles 

Chitting  and  pressing  1-3        „         2-0 

Sewing  on  white  linen     3-3         „         2-5 

Floors    1-2        „         0-85 


THE  MELTING-POINT  OF  TUNGSTEN.* 

HY    JKVINCi    I,.\N(i.Ml  IK. 

Observations  made  during  the  investigation  of  (he  chiiractcriHtics 
of  tungstvn  lilnnients  in  ovncuatod  nml  gas-filled  liimjw  indicated 
that  the  intrinsic  i)rillian( y  of  solid  tinigsteii.  at  a  ten)i)ori»tMre  just 
below  tlic  nu'lting  |)oint,  is  about  7.2(Ht  inteinutionai  eandlon  |»cr 
Bquare  centinictiv.  This  sliould  corrca|)ond,  nrcording  to  RR,Mrir8 
equation,  witii  coiisfaiits  (let<-rniined  liy  Nernsf.  and  an  (>niifwivity 
deterniined  by  von  Wartcnberg.  Coblentz  and  von  Pirani,  to  a 
molting  point' of  3,540  K..  instead  of  3,200°K.  to  3,3(Kr  K..  wliirh 
had  ai)jM'jne(l  from  ii  consideration  of  the  re.Hult«  of  previous  invoMi- 
gations  to  bo  the  most  piX)bablo  value. 

An  analysis  of  the  sources  of  error  in  the  niothod  iised  shnwe<l 
no  reason  to  sus|m^(I  an  ormr  girater  tlian  .">()  dog. 

it  wa.s  found  ro]M>atodly,  howovT,  that   (he  pre-senee  of  minute 

*  '•  Physical  Koviow,"'  6,  138-57,  1915  (iwuctl  in  August). 


amounts  of  hydrocarbon  vapours,  such  as  are  given  off  by  vaseline 
or  stopcock  grease  at  room  temperature  in  vacuum,  not  only  lowers 
the  meltmg  jxjint  and  raises  the  resistance,  but  also  increases  the 
emissivit)'.  This  factor  has  entered  into  many  of  the  methods 
heretofore  used. 

In  ^^ew  of  the  lack  of  agreement  in  the  values  given,  it  was  decided 
to  re-determine  the  melting  point  by  methods  which  should  eliminate 
former  sources  of  error. 

The  two  methods  employed  consisted  of  (1)  determining  the  black 
body  melting  point  of  large  filaments  in  nitrogen,  and  obtaining 
the  emissivitj-  from  helicallA'-wound  filaments  of  various  sizes  in 
vacuum  and  in  nitrogen,  and  (2)  measuring  the  brilliance  of  a  surface 
of  molten  tungsten  and  simultaneousl3-  determining  the  brilliancy 
of  the  image  of  a  second  surface  of  molten  tungsten  reflected  in  the 
first,  thus  determining  the  reflectivity  of  the  molten  metal  directly. 

A  pj-rometerof  theHolborn-Kurlbaum  tj'pe  was  used  with  several 
near!}'  monochromatic  screens  in  the  eye-piece  of  the  telescope.  The 
equivalent  monochromatic  wave-lengths  for  these  screens  were 
estimated  by  direct  spectroscopic  examination,  and  also  by  measuring 
the  relative  brilliancy  of  a  large  nitrogen-fiUed  lamp  with  a  straight 
filament,  as  a  series  of  different  temperatures,  by  means  of  a  Lummer- 
Brodhun  photometer,  using  the  different  screens  successively  in  the 
ej'e-piece. 

The  pyrometer  was  calibrated  by  first  determining  the  relation  of 
the  luminous  intensity  of  the  pjTometer  filament  to  the  current 
flowing  through  it.  This  was  done  bj-  means  of  rotating  sectors,  and 
by  comimrison  with  the  nitrogen-filled  lamp  photometered  through 
the  three  screens  over  the  range  of  temperatures  from  I.SoO^K  to 
3,040=K. 

Next  the  currents  through  the  pyrometer  filament  corresponding 
to  several  fixed  temperatures  were  determined  from  the  melting 
points  of  gold,  copper  and  platinum.  The  pyrometer  was  also 
checked  by  a  heavy  filament  vacuum  timsten  lamp  pre^^ously 
calibrated  against  a  black  body  furnace  at  the  melting  points  of  gold 
and  palladium. 

The  emissi\'ity  of  solid  tungsten  was  obtained  by  determination 
of  the  relative  brilliancy  of  the  brightest  and  darkest  portions  of 
a  helically-wound  filament  in  nitrogen.  The  best  value  ajipeared 
to  be  0-485  or  less  for  X  =  0o37.  The  emissivityof  molten  tungsten 
measured  bj-  the  method  mentioned  below  was  found  to  be  0-425, 
and  that  of  the  solid  distinctly  higher.  Hence  046  was  adopted  as  the 
mo.st  probable  value  of  X=0-667. 

The  meltmg  point  of  short,  single  hair-pin  filaments  in  bulbs  con- 
taining pure,  dry  nitrogen  was  determined  on  the  pyrometer  by 
raising  the  temperature.  The  nitrogen  atmosphere  prolonged  the 
life  of  the  filaments  at  the  highest  temperature  so  considerably  that 
it  was  ]X)ssible  to  approach  the  melting  point  very  slowly,  and  the 
actual  molting  lasted  several  seconds.  After  bum  out  the  bulbs 
were  ojxined  and  the  absorption  coefficient  determined. 

The  emissivity  and  melting  point  of  tungsten  were  also  determined 
from  an  alternating  arc  between  tungsten  electrodes  in  nitrogen.  \i 
sufficiently  high  current  density  the  ends  of  both  electrodes  formed 
molten  convex  surfaces,  showuig  multiple  reflections  of  the  two 
electrodes,  and  could  be  maintained  in  this  condition  for  half  an 
hour  or  more.  Rej>eated  measurements  of  the  intrinsic  brilliancy 
of  the  molten  tungsten  and  of  the  successive  images  were  made, 
givitjg  a  direct  inea.suremont  of  the  reflectivity  and  black  body  tem- 
jK-rature.  the  arc  being  practically  non-luminous  with  an  intrinsic 
brilliancy  less  than  1  per  cent,  of  that  of  the  electrodes.  The  emis- 
sivity (iius  obtained  was  0-425  for  \=0-6G7,  and  the  true  melting 
j)oint  derived  therewith  from  the  pyrometer  measurements  3.566  K. 
The  values  for  the  melting  point  by  the  several  methods  are  then 
as  follows  : — 

1.  Total  photometric  method 3.540''K. 

2.  Filaments  by  pmmieter  method  3,332"K. 

3.  Arc  electrodes  by  jnTometer  method    3.566°K. 

A  consideration  of  the  probable  errors  indicates  that  the  be«t 
value  is  3,540' K. -f  30  dog. 


PACBFIC  CABLE  BOARD. 


The  accounts  for  the  year  ended  March  31,  15)15,  together  with  the 
report  of  (he  lk>ard,  have  been  issued. 

Tli<-  traftic  rereqits  for  the  year  were  £221.270.  lis.  8d.,  and  (he  tot«l 
rev.nue  £223,'.>47.  17s.  Id.,  an  increase  of  £26.CK>0  over  1913-14.  The 
total  exjK<nditure  (£S.460.  4s.  8<1.  for  head  ofliee.  £81.427.  4s.  7d.  for  c^blo 
Ktatiuns.  £21,032.  lis.  J>d.  ships"  salaries  and  exixMist-s.  £2,241.  138.  2<1. 
pruM.l.MU  fuml  .mil  £32.100  renewal  account)  was  £14.''). 261.  14s.  2d., 
havnig  £76.686.  2-.  lid.  to  meet  interest  and  sinking  f>md  (£86.601.  Us.) 
<>n  tlie  £2.()(K).<H)o  .,,l\;ineed  for  capital  expenditure  and  the  mterest  and 
sinking  fund  l£<».o,,(i_  13^.)  on  (he  moucN-s  provide*!  for  the  Sydney- 
Aurkiand  and  DonhtleM  Bay-Auckland  cable*.  The  Italanee"  to  be 
jtrovidiHl  by  the  Tiiiiiorial  and"  Dominion  Parliamen(s  is  £7.J»15.  Ss.  Id., 
or  £12.0.35.  Os.  lOd.    ■  s-  than  the  deficit  of  the  previous  year. 
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Owing  to  the  interruption  of  the  Fanning  Island  cables  the  transmission 
of  international  traffic  was  suspended  for  two  months,  with  the  result 
that  revenue  of  over  £50,000  was  lost.  The  loss  was  more  than  coni- 
pensated  by  the  increase  of  traffic  resulting  from  war  conditions.  While 
there  was  a  decrease  of  words  in  the  traffic  at  ordinary  tariffs  compared 
with  the  preceding  year,  the  deferred  traffic  showed  an  increase  of  599,87!) 
words,  and  the  week-end  traffic  rose  from  320,920  words  in  1913-14 
to  1,074,252  words  in  1914-15.  After  allowing  for  the  cost  to 
the  Board  of  the  expedition,  there  remained  £2,118,  and  £2,100  of  this 
sum  has  been  placed  to  credit  of  renewal  fund.  The  expenditure  shows 
an  increase  of  £14,065  over  that  of  the  preceding  year  and  £18,583  over 
the  original  estimate,  due  almost  entirely  to  the  war. 

With  the  exception  of  the  section  between  Fiji  and  Norfolk  Island,  the 
cables  have  not  suffered  any  interruption  caused  by  natural  conditions. 
In  August  a  fault  developed  in  the  section  near  Norfolk  Island ;  the 
repairing  vessel  commenced  operations  on  Sept.  14th  and  successfully 
completed  the  repair  on  Sept.  18th.  The  cause  of  the  fault  was  rock 
chafe,  and  it  was  found  that  the  cable  in  the  vicinity  of  the  fault  was 
extensively  corroded,  necessitating  the  cutting  out  of  several  miles  of  old 
cable  and  the  substitution  of  new.  A  minute  fault  was  observed  in  June 
and  the  delay  in  commencing  the  repair  was  due  to  the  fact  that  at  the 
time  the  fault  developed,  the  "  Iris  "  was  in  the  vicinity  of  British 
Columbia,  but  traffic  was  not  materially  affected  by  the  development  of 
the  fault  or  by  the  interruption  necessary  for  its  repair. 

On  Sept.  7,  1914,  the  cables  from  Bamfield  and  Suva  were  interrupted 
at  Fanning  Island  by  the  German  cruiser  "  Niirriberg,"  which  approached 
the  island  flying  the  French  flag.     The  ruse  deceived  the  Board's  officers 
as  to  the  true  character  of  the  vessel  until  she  landed  armed  men  and  a 
machine  gun.     The  landing  party  immediately  arrested  the  superin- 
tendent, surrounded  the  station  and  trained  the  machine  gun  on  the  office 
buildings.     They  then  entered  the  offices,  and  having  made  prisoners  of 
the  staff  on  duty,  they  attacked  the  instruments  with  axes.     The  staff 
had  been  able  to  transmit  brief  intelligence  of  the  occupation  both  to 
Bamfield  and  to  Suva  before  the  enemy  entered  the  instrument  room  and 
cut  off  communication.     The  station  cash  (£690)  was  taken,  together 
with  stamps  and  cash  to  the  value  of  £71,  the  property  of  the  New  Zealand 
Postal   Department.     The    Germans   also   wrecked   the   engine   house, 
engines,  refrigerator  and  electric  light  plant  with  dynamite.     They  did 
so  under  the  erroneous  impression  that  some  portion  of  the  plant  was 
used  for  wireless  telegraphy.     The  cables  were  damaged  by  dynamite  at 
low-water  mark  and  were  also  cut  about  600  yds.  from  the  shore,  and  then 
dragged  out  of  position.     The  cutting  of  the  cables  was  undertaken  by  a 
collier  which  accompanied  the    "  Niirnberg."     The   Board  engaged  a 
vessel  at  Honolulu  (the  s.s.  "Kestrel")  on  Sept.  19th  to  take  emergency 
provisions  to  the  island  and  ascertain  the  position  of  the  staff  and  the 
extent   of  the  enemy's  depredations.     In  the  meantime  the  staff  at 
Fanning    had    been    actively    employed    in    efforts    to     restore     tem- 
porary communication  over  the  cable,  and  in  spite  of  the  absence  of 
suitable  appliances  for  handling  and  repairing  cables,  and  of  the  impro- 
vised character  of  the  apparatus  available,  temporary  communication 
was  successfully  established  with  Suva  on  Sept.  22nd,  and  the  welcome 
news  was  received  that  the  staff  and  their  families  were  well.     The  s.s. 
"  Kestrel  "  arrived  at  the  island  three  days  later.     In  effecting  the  repair 
of  the  Suva  cable  the  members  of  the  staff  concerned  displayed  remark- 
able ingenuity  and  skill.     In  particular,  the  work  of  one  of  the  operators 
(Mr.  Hugh  Greig)  is  worthy  of  special  mention.     This  officer  adapted  an 
ordinary  pickaxe  to  the  purposes  of  a  grapnel,  and  succeeded  by  this 
means  in  partially  raising  the  heavy  shore-end  where  it  was  cut.    He  also 
dived,  and,  working  under  the  sea,  secured  the  end  by  ropes,  thus  enabling 
it  to  be  raised  above  the  sea  level.     Attempts  were  also  made,  at  first 
by  the  staff  alone  and  later  with  the  assistance  of  the  "  Kestrel,"  to  effect 
a  temporary  repair  of  the  Bamfield  cable  ;    but  as  the  end  of  the  cable 
had  been  dragged  a  considerable  distance  out  of  position  and  dropped  in 
deep  water,  the  attempts  did  not  meet  with  success.     Skilful  and  valuable 
work  was  also  performed  by  the  station  electricians  at  Fanning.     The 
special  services  rendered  by  Mr.  Greig  and  by  the  electricians  were 
suitably  rewarded  by  the  Board.     The  "  Iris  "  was  on  her  way  from 
Bamfield  to  Norfolk  Island,  to  repair  the  fault  which  had  declared  itself 
there,  when  the  cable  was  cut  at  Fanning  Island.     It  was  necessary  for 
her  to  proceed  to  Auckland,  to  take  on  board  instruments,  materials, 
cable  and  staff  ;   and  her  departure  thence  was  delayed  for  a  time  under 
the   instructions  of  the   Naval  Authorities.     She  arrived  at   Fanning 
Island  on  Oct.  25th,  and  on  Oct.  27th  commenced  the  repair  of  the  cables, 
which  was  successfully  completed  on  Oct.  30th.     Owing,  however,  to  the 
difficulty  experienced  in  recovering  the  duplex  balances,  it  was  not 
possible  to  accept  traffic  until  Nov.  5th.     The  replacement  of  the  appa- 
ratus, buildings  and  plant  destroyed  involved  an  expenditure  of  about 
£5,000. 

An  extensive  reclamation  of  the  foreshore  of  Suva  Harbour  is  being 
undertaken  by  the  Fiji  Government  for  providing  additional  wharf 
accommodation  suitable  for  steamers  of  high  tonnage.  When  this 
scheme  has  been  brought  into  complete  effect  the  site  on  which  the  Board's 
cable  tanks  and  depot  are  will  be  entirely  removed  from  water  frontage, 
and  it  would  be  a  matter  of  impossibility  to  transfer  cable  between  the 
tanks  there  and  the  maintenance  ship.  The  Government  has  p^o^^ded 
a  suitable  site  elsewhere,  and  have  agreed  to  bear  the  cost  of  erecting  new 
tanks,  sheds,  fittings,  &c.,  the  Board  undertaking  the  expense  of  trans- 
ferring cable  buoys  and  gear  from  the  old  depot.  The  landline  across 
Canada  which  the  Board  leases  from  the  Canadian  Pacific  Railway  Co. 
enjoyed  a  year  of  comparative  freedom  from  serious  interruption.  On 
July  19,  1915,  the  Commonwealth  Post  and  Telegraph  Department 
handed  over  for  the  exclusive  use  of  the  Pacific  Cable  traffic  emanating 


from  or  destined  for  Melbourne  or  places  beyond,  a  400  lb.  z.i.  wire 
between  the  Board's  office  in  Sydney  and  the  Post  Ofilcf  in  Melbourne. 
The  wire  is  operated  in  .Melbourne  by  officers  of  the  IX-partmrmt  and  in 
Sydney  by  the  Board's  staff.     The  Bfjard's  house  projx-rty  at  f  •    ,a« 

has  been  maintained  in  good  repair.     Since  the  close  "of  t!  the 

construction  of  a  further  house  at  Fanning  Tslandstation  forth  no- 

dation  of  six  bachelors  has  been  decided  upon,  and  ajw*  the  ■        :.  :,  of 
two  further  houses  at  Bamfield  station.     The  hoard  have  taken  Btep« 
to  reinstate  refrigerator  and  electric  lighting  plant  at  Fanning  Island 
as  early  as  possible  and  contracts  have  been  placed.     The  IV.aRl  regret 
to  report  that  the  auxiliary  schooner  "  Strathcona,"  which  was  built  for 
mainta  ning  regular   communication   between    Honolulu  and    Fanning 
Island,  was  lost  whilst  on  her  maiden  voyage  in  June  of  this  year.     All 
the  ship's  company  were  rescued  by  the  "  Iris  "  from  the  North  Minerva 
Reef,   which  also  succeeded  in  salving  some  of  the  cargo,   &c.     The 
schooner  was  not  insured  and  the  loss  is  approximately  £10,fXX).     The 
"  Iris  "  was  employed  during  the  year  to  a  greater  extent  than  in  any 
previous  year.     She  was  in  commission  from  the  middle  of  .June  to  the 
middle  of  December  uninterruptedly.     During  this  period  she  carried 
out  the  laying  of  a  cable  between  Bamfield  and  Victoria  (British  Col- 
umbia) in  August,  the  repair  of  Suva-Norfolk  Island  cable  in  September, 
the  repair  of  Fanning  Island  (Bamfield)  and  Fanning  Island-Suva  .-ables 
in  October  and  the  repai--  of  the  New  Caledonia  cable  m  December.     The 
vessel  made  her  voyage  from  Bamfield  to  Norfolk  Island  and  Auckland, 
and  from  thence  to  Fanning  Island  to  repair  the  cables  damaged  in  the 
vicinity  of  that  station,  at  a  time  when  enemy  warships  were  at  large  in 
the  Pacific.     For  this  reason  and  for  future  purposes  it  was  decided  in 
September  to  instal  a  wireless  telegraph  set  on  the  "  Iris."     The  utility 
of  the  installation  has  been  demonstrated  in  connection  with  the  search 
for  the  schooner  "  Strathcona."     Captain  T.  W.  Sharp,  who  had  been 
in  command  of  the  "  Iris  "  since  1904,  relinquished  the  command  in 
December  for  reasons  of  health,  and  he  was  succeeded  by  Captain  W.  R. 
Holmes,  formerly  chief  officer. 

In  October,  Lieut. -Col.  Sir  Matthew  Nathan,  G.C.M.G.,  retired  from 
the  Board  and  was  succeeded  by  Sir  George  S.Gibb.     The  vacancy  in  the 
representation  of  the  Dominion  of  Canada,  caused  by  the  death  of  the 
Lord  Strathcona  and  Mount  Royal,  was  filled  by  the  appointment  (in 
October)  of  the  Hon.  Sir  George  H.  Perley,  K.C'M.G.     Since  the  close 
of  the  year  the  Board  have  had  to  deplore  the  death  of  Mr.  G.  Scott, 
Clerk-in-Charge  of  the  Vancouver  City  station,  who  died  suddenly  on 
May  14  last,  and  Mr.  J.  C.  Lockley,  in  charge  of  the  Melbourne  office,  who 
died  on  July  21st.     The  staff  have  been  much  affected  by  the  war  ;   the 
amount  of  work  has  more  than  doubled  owing  to  the  very  large  increase 
of  business,  and  the  whole  staff  have  been  obliged  to  work  at  high  pressure 
not  only  during  their  normal  periods  of  dutj-,  but  during  long  hours  of 
extra  time,  including  Sundays  and  holidays.     Efforts  have  been  made 
and  are  being  continued  to  engage  additional  operators,  but  owing  to  the 
increased  demands  of  all  cable  administrations  and  to  the  number  of  men 
with  cable  experience  engaged  on  militarj-  field  work,  it  has  not  been 
possible  to  obtain  the  number  required.     A  number  of  young  clerks  are 
being  trained  for  the  service  at  four  of  the  stations  and  in  London.     In 
view  of  the  increased  cost  of  living  and  other  inconveniences  arising  from 
circumstances  due  to  the  war,  and  also  as  an  acknowledgment  of  zealous 
service,  the  Board  have  recently  authorised  the  payment  of  a  special 
allowance  amounting  to  10  per  cent,  of  net  salary  during  the  year  com- 
mencing Jan.  1,  1915,  to  all  persons  in  their  employ  (subject  to  certain 
conditions).     Nine  members  of  the  head  office  staff  are  serving  with 
H.M.  Forces.     The  conditions  arismg  out  of  the  war  created  a  large 
amount  of  Government  and  Press  traffic,  and  also  increased  the  number 
of  business  and  private  comn:  i;nications  passing  over  the  cable.  Further, 
the  total  prohibition  by  the  Censorship  Authorities  at  the  commence- 
ment of  the  war  of  code  language  in  telegrams  resulted  in  a  very  large 
increase  in  the  number  of  words  transmitted,  owing  to  the  absence  r>f  any 
means  of  condensation.     To  reduce  the  hardship  caused  to  the  public  by 
the  additional  expense  of  sending  ordinary  messages  in  plain  language, 
a  system  of  counting  the  text  and  signature  of  the  messages  at  the  rate 
of  10  letters  to  a  word,  irrespective  of  the  di\'ision  into  actual  words,  was 
introduced  by  the  Telegraph  Administrations.     On  Nov.  1,  1914,  the 
code  restrictions  were  partially  rela.xed,  and  the  lO-letter  coimting  system 
was  then  withdrawn.     Seven  well-known  anu  widely  used  codes  are  now 
admitted.     With  the  exception  of  the  period  of  two  months  during  which 
the  Pacific  Cable  was  entirely  interrupted,  deferred  and  week-end  cable- 
grams as  well  as  ordinary  messages  have  continued  to  be  accepted  fi^ 
transmission  via  Pacific.     At  the  beginning  of  the  war  both  the  deferred 
and  week-end  cablegram  services  with  Australasia  were  suspended  except 
by  tie  Pacific  Cable  Board's  route,  and  the  week-end  service  is  still  only 
available  by  the  Pacific  Cable.     The  report  recalls  that  the  Pacific  Cable 
Committee  of  1896  estimated  the  probable  carrying  caiwcity  of  the 
Bamfield-Fanning  Island  Cable,  the  longest  cable  in  existence,  at  rather 
less  than  2,000,000  paying  words  per  annum.     Since  the  close  of  the  year 
under  review,  the  cable  has  frequcntiv  carried  more  than  175.000  pajing 
words  per  week,  or  at  the  rate  of  about  9,000,000  paying  words  per 
annum.     The  progress  of  invention  since  1 S06  has  effected  iuiprovcments 
in  transmitting  and  receiving  apparatus,  which  have  largely  increased 
the  speed  of  transmission  over  cables  of  great  length.     Tlus  partly 
accounts  for  the  very  striking  superiority  of  the  results  realised  over  the 
original  estimate,  but  it  is  also  to  be  noted  that  the  estimate  allowed  for 
the  use  of  the  cable  during  IS  hours  a  day  only,  whilst  the  introduction 
of  the  deferred  and  week-end  rates  has  permitted  its  employment  during 
the  whole  of  the  24  hours.     The  Board  have  reduced  the  New  Zealand 
tariffs  by  the  difference  between  the  terminal  rates  levied  by  the  Aus- 
tralian and  New  Zealand  Governments  respectively. 
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SPECIAL    NOTICE. 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,  but  not  later  than  WEDNES- 
DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  Official  Announcements,  Auctions  and  "  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


SQUARE    PEGS   IN   ROUND    HOLES. 

Many  mistake  platitudes  of  pompous  pretentiousness  for 
jiatriotism,  regardless  of  the  fact  that  oftentimes  the  true 
patriot  is  the  one  who  opposes.  At  one  time  it  was  thought 
that  education  would  lead  to  the  abolition  of  war,  and. 
maybe,  there  are  still  some  old-fashioned  people  who  hold 
this  opinion.  It  is  generally  admitted  that  education  pro- 
motes happiness,  and  that  higher  education  promotes 
industrial  prosperity.  Both  happiness  and  prosperity  are 
of  importance  to  a  nation.  We  side  with  the  old-fashioned 
pcoplf,  and  believe  that  universities  and  technical  colleges 
were  fo\mded,  and  conducted,  till  a  few  months  ago  at  any 
rate,  with  the  sole  object  of  reaping  victories  from  peaceful 
])ursuits. 

l^lsewluMT  is  given  an  abstract  of  a  Paper  on  "Engineering 
("()ll(>gt's  and  the  War,"  read  last  week  by  Dr.  I^  M.  Walms- 
LKY  and  Mr.  (".  E.  L.\r.\rd,  before  the  Institution  of 
Mechanical  Engineers.  Under  three  headings  the  authors 
dealt  with  munitions  work  in  technical  college  workshops,  the 
training  of  munitions  workers  and  war  workers  generally, 
and  other  engineering  war  work  in  technical  colleges.  It 
is  seldom  that  we  find  ourselves  so  entirely  at  variance  with 
the  avithors  of  a  Paper  on  essential  iwints. 

In  an  introductory  note  we  are  told  that  "  Anyone  who 
•  luring  the  last  few  years  had  followed  closely  tiie  develop- 
ments of  armaments  could  have  predicted  that  .... 
the  next  great  war  would  be  essentially  an  engineers' 
war,"  and,  in  the  next  paragraph,  "  It  was,  therefore,  a 
national  duty,  from  the  militarv  and  naval  as  well  a.s  from 
the  educational  point  of  view,  tliat  the  eq\iipment  and 
stalling  of  engineering  technical  colleges  and  their  organisa- 
tion should  be  brought  to  a  high  state  of  efficiency  as  a 
preparation  for  national  defence  and  offence,  if  need  be. 
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against  the  contingency,  which  was  not  very  remote,  of  this 
country  having  to  face  a  European  war." 

It  was  not  till  we  read  the  Paper  that  we  were  aware  that 
any  engineering  technical  college  in  the  country  had  been 
equipped  and  staffed  with  so  base  an  object.  Had  we  been 
told  that  such  was  the  case  we  should  have  been  tempted 
to  echo  Mr.  Burchell's  comment  on  Lady  Blarney's 
conversation  at  the  Michaelmas  Eve  celebrations.  Even 
now  we  are  not  convinced  that  Dr.  Walmsley's  college  was 
equipped  and  staffed  as  a  preparation  for  defence  or  offence 
of  a  military  or  naval  character.  If  such  was  the  intention 
of  the  governing  body  they  showed  little  of  the  sound 
common  sense  for  which  they  are  famous  either  in  the 
selection  of  equipment  or  of  personnel. 

For  the  past  eight  months  technical  colleges  have  been 
engaged  either  in  the  making  of  munitions  or  in  the  training 
of  munitions  workers.  Paper  schemes  in  connection  with 
the  latter  have  been  devised  by  the  Board  of  Education, 
and  we  believe  that  in  many  of  the  engineering  colleges,  on 
the  initiative  of  the  staffs  of  these  colleges,  workers  are  being 
.  trained  and  munitions  are  being  made.  It  would  be  idle 
to  deny  the  ability  of  the  colleges  to  undertake  such  work, 
but  we  question  the  desirability  of  giving  to  all  and  sundry 
60  or  70  hours'  practice  on  lathes  or  the  like  to  make  them 
into  semi-skilled  workers,  and  we  question  the  necessity  for 
the  manufacture  of  munitions  in  our  colleges.  In  isolated 
cases  workers  so  trained  may  be  able  to  find  employment, 
but  the  combined  output  of  munitions  from  all  the  college 
workshops  is  inappreciable. 

The  dabbling  in  war  by  the  technical  colleges  and  schools 
would  be  less  intolerable  if  the  ordinary  work  were  being 
done.     But  it  is  not.     As  we  pointed  out  last  week,  our 
colleges  are  empty,  and  no  decisive  action  has  been  taken 
by  the   Board   of   Education  to  prevent  senior  students 
joining  the  army  before  completing  their  courses  of  study. 
In  all  likelihood  few  of  these  men  will  ever  return  to  the 
class  room  or  laboratory,  and  of  those  who  do  return  only 
a  small  percentage  will  be  in  a  condition  to  engage  in  work 
of  an  advanced  character.     At  the  present  time  the  colleges 
are  not  engaged  in  the  training  of  men  in  the  higher  branches 
of  engineering,  science  and  technology,  nor  will  an  adequate 
supply  of  properly  trained  men  be  available  till  several 
years   after  the  termination  of   the  war.     It  is  not  our 
purpose  to  paint  a  gloomy  picture,  but  we  cannot  help 
wondering  what  is  to  become  of  our  industrial  development 
(about  which  we  heard  so  much  12  months  ago  and  now  so 
little)  if  such  a  state  of  affairs  is  allowed  to  continue.  With- 
out an  abundant  supply  of  trained  engineers  and  techno- 
Ilogists  there  can  be  no  industrial  development  in  the  future, 
nor  can  our  present  position  be  maintained. 
Anyone  unfamiliar  with  the   training  of  engineers,  on 
reading  the  Paper  by  Dr.  Walmsley  and  Mr.  Larard,  might 
conclude  that  workshop  practice  is  an  important  feature  of 
technical  training.     In  reality  it  is  relatively  unimportant, 
apart  from  its  spectacular  value,  otherwise  a  student  Avould 
go  straight  into  the  works  and  stay  there,  for  nowhere  but 
in  the  works  can  a  student  learn,  or  even  hope  to  learn,  the 
"  artisan  side  "  of  engineering.     We  wish  it  to  be  under- 
stood that  we  do  not  use  the  term  "  artisan  side  "  in  an 
offensive  sense,  but  the  navvy  is  surely  as  entitled  to  call 
himself  a  civil  engineer,  as  the  turner  or  fitter  .is  entitled  to 
be  called  an  engineer,  or  the  wireman  an  electrical  engineer. 
The  authors  do  not  touch  upon  what  we  consider  to  be 
a  most  important  function  of  technical  colleges  in  time  of 
war.     We  refer  to  the  filling  of  junior  positions  in  the  engi- 
neering branches  of  the  Army  and  Navy.     Surely  trained 
engineering  students  hold  higher  qualifications  for,  and  are 


more  entitled  to  such  positions  than  manv  to  whom  thev 
are  offered.  Of  the  engineering  students  holding  com'- 
missions  in  the  new  armies  probably  W  per  cent  are  square 
pegs  in  round  holes,  and  this,  we  take  it,  is  what  was  meant 
by  those  who  proclaimed,  "  Business  as  u.sual."  As  far  as 
we  are  aware  in  no  other  respect  is  business  as  usual,  nor 
has  it  been  since  war  was  declared.  To  the  training  of 
officers  for  the  new  armies  the  whole  weight  of  the  technical 
colleges  could  be  given,  and  on  this  work  we  venture  to 
think  that  the  staff  of  the  Northampton  Polytechnic,  m 
common  with  the  staffs  of  many  other  colleges,  would  brin</ 
at  least  the  zeal,  enthusiasm  and  thoroughness  which  thev 
have  shown  in  the' higher  branches  of  technical  education, 
and  in  the  manufacture  of  munitions.  The  credit  for  what 
has  already  been  done  would  be  dwarfed  by  that  which 
would  be  given  to  the  colleges  if  they  made  the  opportunity 
of  training  and  laid  themselves  out  for  the  training  of  the 
men  who  lead,  and  incidentally,  the  importance  of  technical 
education  would  be  brought  home  to  those  who  are  of  the 
opinion  that  a  classical  education  alone  makes  men  fit  to 
hold  high  positions. 

Provided  they  left  the  blackboards  and  chalk,  the 
laboratory  equipment,  the  students  to  use  such  equipment, 
and  a  sufficient  number  of  lecturers  to  teach  the  students, 
we  would  gladly  see  the  Ministry  of  Munitions  commandeer 
every  vice,  lathe,  machine-tool  and  w^orkman  from  every 
college  in  the  country.  In  this  way  would  the  gauge- 
making  be  uninterrupted,  as  also  would  technical  education, 
and  we  should  stand  a  fair  chance  of  '"  winning  throiicrh  " 


REVIEWS. 


[Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d,  for  books  published  under  ^  Add 
10  per  cent  for  abroad  or  for  foreign  books.] 


The  Callendar   Steam   Tables.     By   H.   L.   Caixexdae,  F.R.S. 
(London  :    Edward  Arnold.)     Pp.  .39.     3s.  net. 

These  new  steam  tables  are  the  result  of  many  years  accirrate 
thinking  and  extremely  careful  experimental  research.  They 
mark  a  distinct  advance  in  the  application  of  the  best  results 
of  what  is  often  styled  pure  science  to  practical  use. 

Hitherto  the  values  of  heat  per  pound  of  steam  have  been 
calculated  from  empirical  equations  devised  to  suit  the  results 
obtained  by  the  direct  exptriments  of  Regnault,  and  which 
were  published  in  the  "  Memoirs  of  the  Institute  of  France," 
1847. 

These  experiments  of  Eegnault,  made  so  long  ago,  were 
conducted  with  minute  care,  and  the  fact  that  the  results 
deduced  from  them  were,  and  are,  in  general  use  up  to  the 
present  time  testifies  to  their  accuracy  over  a  wide  range.  For 
ordinary  purposes  of  comparison  of  engine  and  boiler  jjer- 
formances  the  engineer  is  chiefly  concerned  with  relative 
values  ;  provided  that  these  are  to  be  relied  upon,  the  need  of 
absolutely  true  values  is  not  a  necessity,  however  desirable 
such  may  seem  to  be.  For  all  good  scientific  v.ork  the  need 
for  accurate  drta  is  paramount,  and  these  Callendar  Steam 
Tables,  by  virtue  of  their  accuracy,  are  a  necessity  for  every 
physical  and  engineering  laboratory  and  up-to-date  testing 
plant  installation. 

The  development  of  steam  turbme  engmeering  and  the  use 
of  steam  down  to  very  low  pressures  make  the  fundamental 
equations  upon  which  these  tables  are  based  of  direct  use, 
inasmuch  as  the  determmation  of  the  propeities  of  steam  at 
such  low  pressures  by  experiment  is  very  difficult  and  the 
results  unreliable. 

The  volume  under  review  consists  of  a  brief  explanation  of 
the  tables  and  definitions  of  all  units  used  in  the  book,  together 
with  expressions  for  the  total  heats  of  water  and  steam  and  the 
characteristic  equation  for  dry  steam.     There  are  seven  tables 


428 


THE  ELECTRICIAN,  DECEMBER  24,  1915. 


which  occupy  20  pages,  and  inset  at  the  end  cover  is  a  large 
diagram  giving  pressures  and  temperatures  plotted  as  abscissae, 
with  values  of  total  heat  as  ordinates.  Across  this  diagram 
are  drawn  lines  of  constant  dryness,  constant  entropy  or 
adiabatic  lines,  constant  volume,  with  lines  of  constant  tem- 
perature Centigrade  in  the  region  of  superheat.  ThLs  diagram, 
which  gives  graphically  the  results  of  the  tables,  can  be  pur- 
chased separately. 

It  should  be  noted  that  table  No.  2,  which  would  be  most 
often  consulted — viz.,  "  Properties  of  Saturated  St^-am  in 
Terms  of  Pressure  " — is  given  in  kilogrammetre  and  foot- 
pound units,  also  Centigrade  and  Fahrenheit.  The  diagram, 
however,  only  gives  total  heat  in  Centigrade  units  or  pound- 
calories,  a  term  preferred  by  the  author. 

These  tables  should  become  the  recognised  standard  in  this 
country,  and  Prof.  Callendar  deserves  the  thanks  of  all  who 
love  numerical  and  scientific  accuracy.  A.  J.  M. 

A  First  Course  in  Engineering  Science.   By  P.  J.  Haler,  B.Sc.  and 
A. H. Stuart, B.Sc.   Pp.  viii.-f  191.    (London  :  W.  B.  Clive).   28.6d. 

This  little  book  embodies  both  the  material  and  the  suggested 
treatment  of  that  material  laid  down  in  a  publication  issued  by 
the  Board  of  Education  under  the  title  "  Memorandum  on  the 
Teaching  of  Engineering  in  Evening  Technical  Schools,"  the 
portion  of  the  subject  dealt  with  by  the  authors  being  that 
assigned  to  the  first  year  of  the  major  course  of  "  Engineering 
Science.'"'  The  book  is  divided  into  two  parts,  of  which  the 
first  is  devoted  to  mechanics  and  the  second  part  may  be  looked 
upon  as  introductory  to  the  steam  engine.  Although  certain 
of  the  matter  is  good,  we  are  decidedly  of  the  opinion  that  the- 
elementary  student  would  do  better  to  obtain  separate  books 
(m  applied  mechanics  and  heat  engines  (of  which  there  are 
several  rcall}'  excellent  ones  already  on  the  market)  and  work 
carefully  through  these.  The  authors  advise  students  to 
provide  themselves  with  sketch  books  and  to  make  good 
detailed  sketches  of  different  types  of  engines  and  boilers. 
They  observe  that  text-book  illustrations  help.  Many  of  the 
illustrations  in  their  book  are  not  only  very  badly  executed 
but  in  addition  are  faulty  in  detail.  Since  young  students 
attach  a  good  deal  of  importance  to  the  print^'d  page,  we 
should  advise  authors  and  publishers  of  elementary  Ixjoks  on 
engineering  to  insist  on  a  uniformly  high  standard  of  ex- 
cellence for  all  illustrations. 

Continuous  and  Alternating  Current  Machinery  Problems.  By 

W.  'I',  J'.VAN.    J'l).  VII.  ;  :]7.   (I/.!i(l(iii  :  riuiidiiiin  A:  Hall).   IV.  (id.  ni't. 

This  little  book  of  problems  was  prepared  to  be  used  for  a 
short  elementary  course  on  electrical  engineering  intended  for 
civil  and  mining  engineers.  In  general  the  problems  are  very 
closely  related  to  actual  engineering  practice  and  are  so  made 
up  as  not  to  be  mere  mathematical  puzzles.  The  ground 
covered  includes  the  elementary  laws  and  principles  of  con- 
tinuous currents  and  alternating  currents  ;  continuous  and 
alternating  current  generators  and  motors  ;  efficiencies  ; 
t.ran.sforni(!rs  and  polyphase  power.  The  student  will  find 
helpful  the  author's  notes  on  many  of  the  problems,  and  to 
some  the  ab.sence  of  answei"s  tc)  the  problems  will  be  disaj)- 
pointing.  The  book  is  well  printed,  and  will,  no  doubt,  serve 
the  purpose  for  which  it  is  intended. 


ENGINEERING  COLLEGES  AND  THE  WAR.* 

BY  R.  MULUNEUX  WALM.SLKY,  D.SC.  AND  C.  K.  iJiRAKD. 

On  the  outlirenk  of  the  war  it  wn«  incvitftble  that  the  work  of 
the  techninil  ronepe.s  sliouhl  Im>  put  ujx>m  its  trial,  and  that  the 
eoHegOH  should  !»;>  ankcd  to  j)rove  that  the  hirjie  sums  of  inoiiev  njxMit 
on  their  equipnuMit  and  statling  were  justitiahh'  from  the  practical 
enpiiieering  ])oint  of  view. 

'J'he  ol)ji-(t  of  tliis  l'i(|M>r  is  to  deal  more  especially  with  what  ik 
being  ajid  can  now  he  done  by  the  technical  colleges  in  awistiug  the 
countrs'. 

I'or  convenience  of  rcferpnce.  the  Paixr  is  divided  into  the  follow- 
ing three  sections:    (1)  MuniticuB  work  in  techiiicai  college  work- 

♦  Alwlract  of  n  Paper  vend  lH>forc  the  Institution  of  Mechanical  Enginccm- 


shops  ;   (2)  training  of  munition  workers  and  war  workers  generally  ; 
(3)  other  engineering  war  work  in  technical  colleges. 

^Icxinoss  Work  nr  Technical  Collect;  Workshops. 

Equipment  Available. — Many  of  our  best  technical  colleges  have 
well-equipped  workshops  pro\ided  -with  valuable  modem  tools  of 
precision.  Where  such  equipment  is  available  there  can  be  no  doubt 
that  the  best  use  to  which  it  can  be  put  is  in  the  manufacture,  either 
directly  for  Government  departments  or  the  local  Munitions  Com- 
mittees, of  munitions  of  all  kinds. 

As  regards  the  amount  of  equipment  available  of  one  type  or  the 
other,  it  may  be  noted  that  the  number  of  technical  colleges  and 
schools  in  the  United  Kingdom  comprised  in  the  membership  of  the 
Association  of  Technical  Institutions  is  96.  Altogether,  not  fewer 
than  112  educational  engineering  workshops  or  sets  of  workshops 
are  in  existence,  and  of  them  about  25  are  more  or  less  well  equipped 
with  modem  tools. 

Personnel :  Staff,  Students  and  Others. — As  regards  personnel, 
there  are  on  the  staffs  of  many  of  these  engmeering  colleges  and 
schools  skilled  instructors  and  workmen.  There  are  also  large 
numbers  of  skilled  and  semi-skilled  engineering  students  who  may  be 
employed,  and  these  may  be  and  are  in  many  cases  supplemented  by 
any  outside  skilled  workmen  obtainable. 

Conditions  of  Utilisation. — The  question  of  immediate  importance 
is  under  what  conditions  and  how  the  workshops  of  our  engineering 
colleges  can  be  made  of  use.  Where  there  is  already  a  collection  of 
modern  tools  of  precision  as  well  as  of  the  other  tools  suitable  for 
roughing  out  and  finishing,  the  best  course  to  pursue  is  to  organise  the 
workshop  as  a  factory  workshop,  and  staff  it  under  the  direction  of 
the  well-trained  staff,  emplo\'ing  also  such  students  as  are  available 
and  are  likely  to  be  useful  in  the  work.  In  addition,  skilled  workmen 
should,  whenever  possible,  be  imported  from  the  outside. 

An  alternative  method  in  large  centres  would  be  to  assemble 
under  one  organisation  a  selection  of  tools  from  the  different  colleges 
in  the  area  rather  than  to  distribute  the  work  amongst  the  colleges. 
The  object  of  this  centralisation  would  be  the  carrj-ing  on  of  the  best 
tyjjc  of  work  mentioned  in  the  next  sub-section. 

Where,  owing  to  the  unsuitability  of  the  equipment  or  for  other 
reasons,  the  technical  college  authorities  are  unable  to  engage  in 
the  manufacture  of  munitions  or  to  employ  suitably  the  tools  under 
their  charge,  they  should  be  required  to  hand  over  such  tools,  either 
on  loan  or  purchase,  to  Government  Departments  or  "controlled" 
munitions  works  urgently  requiring  them. 

Munitions  Work  ichicJi  can  be  undertaken  by  the  College  Workshops. 
— Taking  first  the  college  workshop  equip|}ed  with  modem  tools, 
machines,  gauges  and  standards,  perhaps  the  most  useful  work  at 
the  present  time  is  the  manufacture  of  gauges,  for  which  there  is  a 
very  jiressing  need.  Then,  again,  numerous  details  are  wanted  for 
gun  and  small-arms  work  requiring  not  only  the  use  of  capstan 
lathes  and  ojierators,  but  of  the  higher  type  of  workman  able  to  use 
gauge  and  micrometer  in  milling,  screw-cutting,  grinding,  &c.,  and 
for  this  kind  of  work  also  the  well-equipped  college  workshop  can  be 
and  is  being  made  u.se  of. 

Turning  next  to  somewhat  iXHDrly-equipped  workshops,  these 
can  be  utilised  provided  the  necessary  tools  of  the  ordinary-  type  are 
availalile,  with  students  to  work  them.  They  can  be  employed  on 
rough  machining  and  on  many  other  ojx»rations  requiring  only  some- 
what crude  workshop  skill.  Experience,  however,  up  to  the  present 
has  shown  tiiat  this  roughing  work  is  diffic\ilt  to  obtain  from  the 
sources  indicated,  for  rea.'^ons  given  by  the  authors. 

It  is  here  that  the  Local  Munitions  Committee,  or  the  LocaJ 
Kdticfition  Authority  in  the  case  of  large  areas  with  several  technical 
colleges  pnij>erly  organised,  can  be  of  u.se  even  if  it  be  considered 
tunlesirabie  to  develop  a  centrali.sation  .<Jcheme  such  as  has  been 
recommended  alK)ve.  Orders  for  finishe<l  units  of  work  in  quantities 
should  be  fn-cly  placed  with  these  authorities  by  the  Government 
dc]>artmentti.  The  authorities  acting  as  distributing  and  ixillecting 
agencies  would  then  place  orders  and  material  with  the  various 
technical  colleges  for  specific  oixTations. 

In  an  api>ciidix  to  the  Pai>cr  tlie  authors  have  scheduled  the  chief 
particulars  which  should  be  ascertained  as  a  bitsis  for  the  decisions 
to  be  arrived  at.  It  is  one  of  the  sacrifices  demanded  by  the  strin- 
gency of  the  present  crisis  that  at  least  some  of  the  educational  work, 
an<l  from  the  ( onditions  that  of  the  higher  tyix",  has  to  Ix?  set  aijide 
for  the  present,  so  that  the  personnel,  both  students  and  instructors, 
as  well  ns  (he  maferial  equipment,  may  1m?  freed  for  national  ,«crnce. 
It  IxMUg  gr.nited  that  only  full-time  work  is  contomplattMl,  it  is 
c-ssontial  that  it  should  lx»  organised  in  acconlance  with  the  practice 
which  in  some  form  or  other  now  obtains  in  the  best  workshops. 

In  the  first  jtlace,  a  reliable  system  of  cost-keoping  is  essential» 
and  although  the  various  institutions  will,  perhajM  inevitably,  adopt 
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methods  suitable  to  their  particular  circumstances  and  differing  in 
details,  yet  it  is  important  that  each  institution  should  start  on  a 
clearly-defined  system.  As  an  illustration  of  how  this  may  be  done, 
the  method  adopted  in  the  workshops  of  the  Northampton  Poly- 
technic is  described. 

In  connection  with  the  question  of  the  extent,  if  at  all,  to  which 
the  salaries  of  the  engineering  teaching  staff  should  be  charged  to 
munitions  work,  we  are  glad  to  note  that  the  governing  bodies  of 
some  institutions  feel  it  their  duty  to  allow  their  staff,  in  time  not 
urgently  required  for  other  work,  to  engage  upon  munitions  work 
without  charge  to  the  cost  of  the  work.  If  this  were  not  done,  the 
utmost  that  could  be  properly  charged  to  munitions  work,  where 
the  staff  are  engaged  on  this  work,  would  be  workshop  value  of  the 
indi\adual  on  similar  work  in  a  modem  engineering  factory.  The 
simplest  solution,  and  the  one  to  which  least  objection  can  be  taken, 
appears  to  be  to  allow  engineering  teachers  in  public  institutions  to 
engage  upon  munitions  work  without  any  charge  for  their  services 
being  made  against  the  cost  of  such  work.  Exception  may  be  made, 
however,  where  overtime  is  worked,  for  which  the  proper  workshop 
value  should  be  paid  to  the  teacher.  This  procedure  will  simplify 
matters  and  avoid  the  cumbersome  business  of  transfer  and  readjust- 
ment of  grants. 

Munitions  Work  actually  undertaken  in  the  College  Workshops. — 
The  authors  propose  next  to  give  some  indication  of  the  munitions 
work  which  is  at  present  being  done  in  the  engineering  workshops 
of  the  different  technical  colleges,  together  with  some  idea  of  the 
actual  conditions  under  which  such  work  is  being  undertaken. 
Dealing  with  the  London  educational  institutions  first,  and,  in 
this  section  only,  with  munitions  work,  by  far  the  most  important 
of  the  work  undertaken  is  the  manufacture  of  numerous  types  of 
gauges  which  require  to  be  finished  with  a  very  high  degree  of 
accuracy.  In  addition,  numerous  details  are  being  manufactured 
for  naval  and  military  work  of  various  kinds.  The  particular  type 
of  work  undertaken  in  any  institution  depends,  as  has  just  been  shown 
on  its  equipment  and  the  conditions  under  which  the  work  is  oi*ga- 
nised  and  carried  out. 

An  important  question  is  the  cost  to  the  country  at  which  this 
work  is  being  done.  Some  institutions  will  no  doubt  be  able  to 
show  that  they  can  manufacture  at  a  price  which  compares  favour- 
ably with  that  of  the  outside  manufacturer.  In  other  institutions 
the  cost  price  may  well,  because  of  the  conditions,  be  greater  than 
the  proper  market  value,  but  it  must  be  borne  in  mind  in  this  con- 
nection that  the  work  is  very  urgent,  and  that  it  is  impossible  at 
present  to  produce  the  goods  required  in  sufficient  volume  to  meet 
the  imperative  requirements.  On  that  account  extra  cost  may  be 
faced  without  misgiving,  provided  it  is  not  unreasonable,  as  it  is 
output  which  matters  first  and  cost  afterwards.  It  carmot  be  dis- 
puted that,  if  a  college  workshop  can  turn  out  work  up  to  specifica- 
tion in  sufficient  quantities  at  a  reasonable  market  price,  then  that 
workshop  is  doing  good  work  under  difficult  conditions,  and  that  if  it 
be  possible  for  one  good  workshop  with  good  facilities  to  do  such  work, 
it  is  possible  for  others  under  proper  organisation  to  do  likewise. 

The  conditions  under  which  work  has  been  accepted  at  the  North- 
ampton Polytechnic,  whether  that  work  is  done  for  a  Government 
department  or  for  the  local  Munitions  Committee,  is  practically  the 
cost  price  to  the  governing  body  of  the  work  done,  over  and  above  any 
outgoings  which  would  have  been  incurred  if  the  work  had  not  been 
undertaken.  Hitherto,  orders  have  not  been  accepted  from  private 
firms,  and  it  is  proposed  not  to  accept  such  orders  so  long  as  the  neces- 
sary work  is  forthcoming  from  the  Metropolitan  Munitions  Com- 
mittee or  one  or  other  of  the  Government  departments.  Technical 
colleges  undertaldng  work  for  private  firms  must  necessarily  agree 
at  the  very  commencement  with  respect  to  the  financial  conditions 
under  which  the  work  is  imdertaken.  In  some  instances  contracting 
parties  have  agreed  on  a  definite  price  for  each  piece  of  work  to  be 
done.  In  other  instances  the  cost  price,  with  or  without  establish- 
ment charges,  has  been  agreed  to,  but  the  conditions  vary  con- 
siderably in  relation  to  the  many  technical  institutions  which  have 
undertaken  munitions  work. 

The  authors  have  endeavoured,  from  statistics  available,  to  form 
a  rough  idea  of  the  extent  to  whicli  technical  colleges  are  dealing 
with  the  munitions  problem,  and  have  estimated  that  about  one-third 
are  employed  on  the  manufacture  of  munitions  in  some  form ; 
another  third  have  been  training  munitions  workers  ;  and  some  of 
the  remaining  technical  colleges  have  dealt  vdih  the  problem  by  the 
supply  of  their  workshop  tools  to  munitions  factories. 

Training  of  Munitions  Woekees  and  War  Workers  Generally. 

Summary  of  uhat  is  being  done  at  present  in  Technical  Colleges. — 
A  fair  number  of  technical  college  workshops  are  being  utilised  for 
the  training  of  mmiitions  workers,  and  the  training  given  depends 
essentially  on  the  type  of  workshop  equipment,  as  weU  as  upon  the 


technical  or  teaching  staff  which  can  be  set  aside  to  deal  with  this 
work.  The  instruction  courses  given  are  remarkably  varied,  both  in 
relation  to  the  duration  of  the  course  and  the  quality  of  the  work 
dealt  with.  Comparatively  few  institutions  are  prefwred  to  offer  any 
guarantee  of  subsequent  employment  to  tho.se  being  trained,  and  it  is 
believed  that  only  a  very  small  proportion  of  workers  .so  trained  at 
the  outset  ever  .saw  the  inside  of  a  munitions  factor}-.  A  "  certificate 
of  proficiency  "  in  munitions  work  may  therefore  mean  little  or  much, 
and  the  proficiency  certified  requires  to  be  verj-  specifically  defined. 
Better  con.sidered  courses  of  iastruction  are,  however,  being  offered 
and  taken  advantage  of  at  technical  colleges  Ln  London  and  in  the 
provinces.  Apart  from  the  instruction  which  is  being  given  to 
inexperienced  workers,  a  good  deal  is  being  done  in  connection  with 
the  supplementary  training  of  skilled  and  semi-skilled  workmen- 
Courses  of  instruction  are  offered  to  skilled  mechanics,  fitters, 
turners,  &c.,  some  of  whom  are  members  of  tratle  unions.  We  find 
at  one  large  provincial  centre  a  complete  plant  for  the  turning  out  of 
shells.  Another  prominent  institution,  acting  under  the  local 
Munitions  Committee,  has  received  thou.sands  of  names  of  persons, 
many  of  whom  are  semi-skilled  and  many  unskilled,  who  wish  to 
receive  instruction  in  the  use  of  modem  machine-tool.4  and  measure- 
ments for  shells  and  gun  manufacture.  Then  again,  more  than  one 
institution  is  combining  instruction  work  with  a  certain  amount  of 
munitions  manufacture. 

It  has  recently  been  proposed  by  certain  of  the  educational 
authorities  to  add  to  their  present  equipment  certain  modem 
machine-tools  of  a  very  elaborate  character  with  a  view  to  training 
selected  mechanics  or  others  in  the  use  of  these  particular  toob. 
It  is  very  doubtful  whether  such  tools  can  be  obtained  from  the 
manufacturers  under  present  conditions  in  time  to  be  of  any  use, 
and  even  if  they  could  be  so  obtained,  whether  this  is  the  best  way 
to  utilise  them. 

Training  carefully  selected  Hands  on  the  direct  Production  of 
Munitions  under  Manufacturing  Conditions. — There  are,  we  believe, 
in  the  United  Kingdom  thousands  of  men  with  some  workshop 
training,  and  these  men  have  received  their  training  and  experience 
in  the  old-fashioned  type  of  shop  of  the  non-specialised  kind. 

The  general  trend  of  recent  years  has  been  to  replace  costly  hand- 
finishing  and  the  costly  work  done  on  the  older  types  of  English  tools 
by  machines  which  in  time  have  become  more  and  more  automatic, 
with  greater  accuracy  of  the  work  done  and  with  greatlj'  increased 
output.  Hence  the  developments  in  the  manufacture  of  the  many 
types  of  milling  machnes,  jig  work  for  increased  and  accurate  pro- 
ductions, and  the  use  of  limit  gauges,  instead  of  micrometers  and 
callipers,  have  led  to  the  development  of  special  tool-makers' 
machines  and  the  modem  tool-room  equipment. 

Thus  it  is  found  that  in  the  highly  organised  and  equipped  factory 
there  is  little  requirement  for  the  ordinray  type  of  skilled  workman 
trained  on  the  older  workshop  methods  referred  to  above  ;  and  yet 
these  developments  are  so  recont  that  thousands  of  workshops  are 
still  of  the  non-specialised  kind,  and  are  still  training  the  older  tvpe 
of  skilled  workman  accustomed  to  receive  good  wages.  Thousands 
of  such  workmen  were,  we  believe,  quite  recently  available  for 
employment  on  munitions  if  th'  y  could  be  brought  into  use.  At  the 
moment  the  problem  is  to  utilise  this  skilled  laboiu-  in  the  production 
of  the  mimitions  which  are  so  urgently  required.  The  partial 
solution  which  has  presented  itself  to  the  authore  is  not  to  establish 
instruction  courses  for  such  men,  but  to  find  work  for  some  of  them 
on  munitions  in  the  lower  type  of  technical  college  engineering 
workshop,  where  they  would  find  the  tools  with  which  they  are 
famihar,  and  in  the  use  of  which  some  of  them,  at  least,  are  expert. 

There  is  next  a  class  of  men  which  should  be  utilised,  and  which 
consists  of  men  with  some  practical  engineering  training,  but  who 
have  for  a  longer  or  shorter  period  been  following  other  types  of 
employment,  and  have  not  been  in  contact  with  practicid  mechanical 
work  for  some  time.  Even  if  j-ears  have  elapsed  since  their  contact 
with  practical  work,  skill  gained  is  never  lost,  and  two  or  three  weeks 
at  a  factory  should  be  quite  sufficient  to  enable  such  men  to  regain 
their  manipulative  skill  with  ordinary  tools,  either  hand  or  machine. 
For  such  work  no  special  training  in  the  schools  ought  to  be  required, 
nor  should  the  time  of  the  schools  be  s{)ent  on  them 

Since  the  above  was  written  a  scheme  has  been  drawn  up  for 
training  semi-skilled  munitions  workers  in  technical  schools.  This 
scheme  has  been  drafted  by  the  Ministry  of  Mimitions  m  co-operation 
with  the  Board  of  Education,  the  Scottish  Education  Department 
and  the  Labour  Exchanges.  In  a  Memorandum*  issued  by  the 
Ministry  of  Mimitions  special  emphasis  is  laid  on  the  condition  that 
the  training  to  be  given  must  be  thoroughly  practical,  and  that  purely 
educational  ideals  must  be  subordinated  to  utilitarian  methods.  In 
fact,  the  training,  from  an  educatioiuil  point  of  xiQW,  is  to  be  pure 

*  An  abstract  of  this  memorandum  is  given  as  an  apj)endix  to  the  Pai)er. 
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cram  "  work  in  engineering  workshop  practice  of  a  strictly  limited 
type.  f'  ■ 

Whelher,  and  under  what  circumstances,  the  direct  Manufacture 
of  Munitions  is  preferable  to  Training  Munitions  Workers. — The  first 
point  to  settle  in  each  case  will  be  as  to  whether  it  is  better  to  arrange 
for  the  direct  production  of  munitions  or  for  the  training  of  munitions 
workers.  In  connection  -with  all  such  schemes,  however,  there  arises 
the  important  and  complicated  question  as  to  whether  it  is  justifiable 
to  set  on  one  side  specialised  machine  tools  for  instruction  purposes 
when  they  are  so  urgently  required  for  the  direct  production  of 
munitions.  The  schemes  also  involve  the  absorption  of  the  time  of 
skilled  instructors  who  might  otherwise  be  emplojed  on  productive 
work.  There  should,  therefore,  be  seriously  considered  in  connection 
with  the  value  of  this  work — 

(a)  The  diversion  of  large  numbers  of  useful  machine  tools  and 
highly-trained  mechanics  (workshop  instructors  and  teachers)  other- 
wise directly  employable  in  the  manufacture  of  munitions. 

(b)  The  proportion  of  men  so  trained  who  afterwards  find  effective 
employment  on  munitions  work. 

(c)  The  effect  on  the  acceleration  or  retardation  of  the  production 
of  munitions  by  the  employment  of  large  bodies  of  short-trained, 
and  therefore  only  at  the  best  semi-trained,  workers. 

Other  Engineering  War  Work. 
It  may  be  of  interest  to  summarise  very  briefly  the  types  of  work, 
other  than  the  direct  production  of  munitions  and  the  training  of 
munitions  workers,  which  has  been  undertaken  by  the  colleges  :  — 

1 .  The  testing  of  war  materials. 

2.  The  testing  of  new  constructional  details  for  military  and  naval 
purpo.ses. 

3.  All  kinds  of  chemical  and  metallurgical  analyses. 

4.  The  testing  of  the  numerous  optical  aj)pliances  which  form  so 
important  a  feature  in  modern  warfare  ;  also  the  working  out  of 
designs  to  meet  new  requirements. 

5.  General  exjH;rimental  work  of  various  kinds  in  cffunection  with 
the  numerous  committees  which  have  been  and  are  being  organi.sed. 

6.  The  requisitioning  of  individual  members  of  the  staff  to  give 
technical  advice  on  subjects  in  which  they  are  specialists. 

7.  The  training  of  drafts  for  the  new  armies  in  intensive  short 
courses  of  special  work. 


DISCUSSION. 

The  discussion  was  opened  by  a  Labour  Official,  who  requested  the 
PrcHH  not  to  report  his  remarks. 

Dr.  W.M.  Gaknett  (educational  aclviser  of  London  County  Council) 
said,  cominp  face  to  face,  as  they  had  recently  done,  with  the  j>roduction 
of  liiyhly  H|K'cialiKfd  work,  they  had  learned  that  in  some  measure  tlie 
en>;iiieerinn  schools  re(|nire<l  development.  He  did  not  think  much 
could  be  done  with  the  automatic  too]  in  the  seliools,  because  it  was  too 
productive  and  too  liiuhiy  Hjx'cialiwd  ;  but  the  ca])stan  lathe  might 
quite  pro[K.Tly  be  introchiced  for  the  purjx)He  of  teaching  tool  setting. 
Formal  training,  as  the  educationalists  called  it,  would  not  suffice, 
because  there  was  not  enough  "  transfer  "  from  one  tool  to  the  other. 
They  seemed  to  be  rajiidly  M|ii)roaeliiiig  the  time  when,  for  the  ordinary 
work  of  the  shojis,  there  would  !«•  demand  for  only  two  tyiM-s  of  workers, 
the  highly-skilled  tool  maker,  tool  seftcT  and  ]irecision  worker,  who  was 
quite  at  home  with  l/lU,000lh  fif  an  inch,  and  the-  imskilh'd  tool  minder, 
who  could  learn  his  job  in  an  liour  or  two  in  the  shoj).  but  was.  never- 
thelcHH,  all  the  bettor  for  some  ])r(  liminary  training  in  vice  and  lathe 
work.  'I'liis  time  had  not  yet  fully  <omo,  even  in  nuuiitions  work,  for  in 
most  munition  shops  the  demand  was  today  for  ]ilain  turntTs,  and  tool-t 
could  ]>rolilal)ly  be  used  in  the  hands  of  Kcnii-skilh-d  workers  at  low  wages 
for  work  for  which  very  difTerent  UkAh  would  be  employed  under  nnrnutl 
conrlitions.  Nevertheless,  the  mont  striking  feature  of  the  present  laJnnir 
nuirki't  was  the  large  niuiiber  of  men  who.  a  few  years  ago,  would  have 
])assed  as  skille<l  litters  and  turners  who  are  now  (Uiable  to  olitMin  «ni 
plovmcnt  at  ordinary  trade  wages.  The  i-xtent  to  which  teaclnng  mtilii 
be  advantageously  combined  with  jirocbietidn  in  the  engituM'ring  schoiils 
had  not  been  definitely  determined.  Thi'  dintribution  has  wtth**!  jImU 
for  better  or  worse,  more  or  less  pTmanently  in  Lfindon.  and  the  institu 
tions  jHissessing  wi'll-e(|ui|)|M'd  shops  have  be<'n  »imo«1  nlni'  ly 

for  production,  and  in  somt-  cases  extra  tools  had  iM-f-n  (i  ni 

smaller  institutions  to  those  workshops  where  there  was  room.  The 
authors  asked  about  the  result  of  this  teaching  work.  The  great  majority 
on  joining  the  classes  had  no  exi>erioneo  of  ••nginecring  work,  mid  the 
course  extended  over  six  weeks,  and  ine|ude<f  1 14  houm  of  nrtttal  work. 
Of  .'■)18  completing  the  cour.se.  '.\ru  had  Inn-n  placo<l  in  mutution  works. 
The  Hoard  of  Kducation  suggested  a  jx-riod  of  not  under  ;«•  and  not  o\i>r 
UK)  hours.  In  those  provincial  institution  in  which  the  course  had  Ihhmi 
reihieed  to  10  hours  no  |)reteiuM'  had  Imm'u  made  at  a  course  of  training. 
The  10  hours  had  served  snujjly  to  introduce  the  jiupil.  if  «  novioo.  to  the 
workshop  atmosj)here.  and.  for  the  purjxiw  of  a  tost,  enabluig  the 
authorities  to  observe  how  the  jiupil  shajH'd.  and  thus  t<i  l»o  in  a  ]>(isition 
to  recommend  him  to  would-be  employers  as  first.  »-oeond  or  third  claw. 
Hut  even  wile  re  lh(>  training  extcnile<l  to  UK)  hours  or  more  the  most  th.it 
couhl   be  done   with  the  novice  vis  to  teach  him  to  ]H'rform   certain 


operations  in  the  hope  that  if  he  was  young  he  might,  when  the  war  was 
over,  study  engineering. 

3Ir.  H.  G.  Tayix)R  said  it  was  quite  impossible  in  a  Paper  of  this  kind 
to  escape  the  educational  aspect.  In  his  opinion,  the  best  method  was 
to  teach  students  to  be  useful  in  as  short  a  time  as  possible.  Since  the 
beginning  of  last  July  he  had  been  in  charge  of  a  class  for  training 
munitions  workers.  Although  practically  every  profession  and  calling 
had  been  represented  amongst  these  workers,  in  most  cases  they  had 
turned  out  successfully.  At  least  90  per  cent,  of  the  men  trained  had 
become  satisfactorily  established  in  munitions  factories,  and  many  of 
them  were  doing  remarkably  well.  At  the  outset  his  college  was  ap- 
proached as  to  the  advisability  of  training  tool  setters,  and  they  got  into 
contact  with  a  firm  particularh'  wanting  tool  setters,  who  asked  that  a 
course  of  training  should  be  given  and  that  the  best  men  should  be  sent 
along.  A  course  of  about  140  hours  was  decided  upon,  and  on  an  average 
there  were  about  seven  students  per  instructor.  In  the  majority  of  cases 
the  men  had  had  no  previous  training  or  workshop  experience.  The 
factory  found  these  men  very  satisfactorj-,  and  kept  asking  for  more  ;  in 
fact,  quite  one-fifth  of  the  students  had  gone  to  this  particular  works. 
He  visited  the  factory  recentlj-,  and  found  that  some  of  the  men  had  got 
so  advanced  that  they  were  training  the  incoming  men  as  tool  setters. 
The  manager  of  the  works  thought  the  college  could  not  do  better  than 
|)roeeed  with  the  course  of  training  adopted,  and  to  continue  to  teach  the 
students  their  ABC,  as  it  were,  after  which  the  works  would  teach  them 
how  to  spell.  He  himself  had  come  to  the  conclusion  that  this  was  the 
best.  His  experience  was  that  those  men  who  were  mechanics  before  the 
war  had  not  proved  satisfactory,  and  all  that  could  be  done  was  to  recom- 
men<l  them  to  some  firm  where  they  could  do  a  little  tinkering  like  that 
to  which  they  had  been  accustomed.  !Mr.  Tajdor  concluded  his  remarks 
with  a  brief  demonstration  of  the  course  of  training  given  at  King's 
College. 

An  Official  of  the  Ministry  of  Munitions  said  that  the  general  know- 
ledge acquired  in  some  six  weeks'  training  was  of  necessity  somewhat 
su|X'rficial,  and  students  could  only  do  the  simplest  operations  after  such 
a  cour.se.  It  was  important  that  students  should  not  get  the  idea  that 
they  had  accjuired  a  considerable  degree  of  skill,  as  they  would  then  be 
more  difficult  to  teach  than  men  who  came  with  an  open  mind  who  stated 
that  they  knew  nothing,  and  had  therefore  not  to  unlearn.  As  the  output 
of  shells  was  the  chief  consideration,  he  strongly  lu-ged  that  the  training 
be  cf>nfincd  as  far  as  possible  to  a  single  operation,  that  the  capstan  lathe 
should  be  introduced  as  much  as  possible,  and  that  all  idea  of  training 
of  an  engineering  course  should  be  abandoned  for  the  time  being.  If  that 
particular  class  of  training  necessary  to  fit  men  to  go  into  the  factories 
and  tm-n  out  work  passable  by  the  authorities  was  given  the  training 
would  have  been  successful.  Already  a  substantial  number  of  students 
were  employed,  which  gave  the  idea  that  the  work  had  been  satisfactory. 
In  regard  to  the  capabilities  of  the  students,  he  had  heard  them  described 
as  wonderful,  and  also  as  total  failures.  It  all  dejiended  u|X)n  the 
management  and  the  ability  to  apply  the  training  to  the  best  advantage. 
There  should  be  closer  correspondence  between  the  managers  of  factories 
and  the  technical  schools.  If  a  factory  was  going  to  get  men  from  a 
neighboiu-ing  college,  the  manager  and  the  college  authorities  should  meet 
occasionally  and  find  what  class  of  workers  were  required,  and,  if  jxjssible, 
arrange  for  them  to  do  that  i)articular  work.  Tliis  plan  had  been  tried  in 
a  certain  provincial  centre  and  had  worked  very  satisfactorily. 

Prof.  G.  J.  Wells  said  there  was  one  general  remark  which  he  was 
tempted  to  make  in  reference  to  the  conflict,  or  supposed  conflict, 
bt'tween  professors  and  the  shop.  The  statement  was  made  in  the  Pa{>er 
that  "  Many  practical  engineers,  and  some  enginc<'ring  professors,  have 
in  the  past  looked  with  disfavour,  almost  with  contempt,  on  the  college 
workshop,  and  had  doubted  whether  any  serious  work  or  instruction  of 
real  value  can  be  given  in  it  from  a  practical  engineering  point  of  view." 
A  little  of  that  difficulty  should  have  been  dealt  with  by  the  various  com- 
mittees, because  if  the  authorities  required  educational  training,  if  the 
institution  required  the  chief  of  the  department  to  have  a  B.Sc.  it  was 
unreasonable  to  su]»iK)se  it  could  be  got  from  a  workshop  training.  If 
the  authorities  in  the  lirst  place  had  recognised  the  need  of  teaching 
engineering,  there  would  have  been  no  conflict  between  the  two.  An 
engineer  must  teach  engineering.  Then  the  authors  thought  that  the 
educational  authorities  sh(uild  take  charge  of  the  projxised  centralisation. 
Me  was  dis|Kise<l  to  think  that  the  central  organisation  should  l)e  tAken 
charge  of  hy  <)ualified  engineers.  The  work  carried  out  at  East  London 
College  had  come  before  him  in  the  following  way  :  Early  in  the  war  the 
quest i<ui  was  raisi'd  as  to  what  the  college  could  do.  Two  course*  were 
ojx-n,  ('ithcr  to  train  munition  workers,  or  to  su]»jily  the  skilled  workers 
they  ]K)(«seH(ied  to  suitable  places  where  their  special  skill  could  Is- 
»itiliso«l.  The  Gt)vernment  decided  that  the  latter  course  sho\ild  be 
•ul.ipled.  anil  so  the  college  lost  the  whole  of  its  traineii  skilled  wTirkcrs 
It  was  then  thought  the  college  might  do  something  more,  and  they  took 
up  testing,  and  not  only  ]>hysical  but  commercial  tests  were  bcMUg  done. 
Thi-n  the  c<dlege  |»ossei»s<'d  some  antiquated  to(ds.  and  it  was  r  •'■ 

to  decide  the  course  best  fitted  for  the  work  in  hand,  and  he  w 
sav  that-  the  line  taken  some  months  ago  had  ]m>ve<l  quite  correct.  Tin  y 
started  n  course  consisting  of  a  gieat  many  exercises,  and  it  was  at  once 
<'l>viiiuH  that  what  we  want^nl  was  not  men  who  wore  neither  fish.  flc«h 
ii'T  fowl,  but  somelxKly  who  coiild  supply  workers  to  the  shops.  All 
educational  routine  was  thrown  ovcrlxiard.  and  they  were  trying  to  make 
each  man  fit  to  do  the  job  for  which  he  was  going  to  he  eng«go<l. 

Mr.  C.  E.  Lakard.  in  reply,  said  that  the  chief  object  in  writing  tbc 
Pap«^r  was  to  enihle  di^cussion  to  take  place  on  matters  of  vital  impor- 
tanoo  to  the  country  at  the  present  time.  He  agreed  that  general 
training  was  entirely  out  of  the  question  at  the  present  time.  What  was 
w  >nt<Hi  in  connection  with  unskilled  labour  was  to  train  the  workere  U> 
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perform  one  simple  operation  ;  but  of  course,  in  technical  schools,  where 
they  had  students  and  others  able  to  do  more  than  one  operation,  some- 
thing more  was  necessary.  He  doubted  whether  the  course  of  simple 
instruction  outlined  by  Mr.  Taylor  was  of  any  value  in  a  munitions 
factory.  Reference  had  been  made  to  combined  teaching  and  manu- 
facture, and  he  understood  Dr.  Garnctt  to  say  that  this  could  be  done 
successfully.  He  had  had  practical  experience  in  connection  with 
munitions  and  instruction  work  combined,  and  the  latter  had  had  to  go 
finally.  If  they  had  to  organise  munitions  work  for  the  greater  part  of 
the  day,  and  then  bring  in  a  body  of  unskilled  men  on  to  the  same  tools, 
the  settings  were  damaged  and  time  was  wasted  next  day  in  getting  the 
tools  right  again.  If  the  machines  were  kept  separate  it  would,  of  course, 
be  all  right. 


COLLECTIVE  POWER  FOR  BRITISH  MANUFACTURING. 


On  Wednesday  evening,  the  15th  inst.,  another  informal 
dinner  was  held  |)y  the  British  Electrical  and  Allied  Manufac- 
turers' Association,  at  which  a  discussion  took  place  on  "  Col- 
lective Power  for  British  Manufacturing,"  the  subject  being 
introduced  by  Mr.  T.  C.  Elder,  honorary  secretary  ot  the 
British  Association  of  Trade  and  Technical  Journals.  Owing 
to  the  indisposition  of  Mr.  Davenport,  the  cha,ir  was  taken  by 
Mr.  P.  Eosling. 

Mr.  Elder  remarked  that  there  were  optimists  and  pessimists  in 
business  just  as  there  were  optimists  and  pessimists  in  the  war.  He 
personally  was  an  optimist,  but  it  was  necessary  to  be  an  active  optimist. 
He  proceeded  to  enunciate  what  he  described  as  a  "  negative  creed." 
The  Board  of  Trade,  for  example,  was  of  no  value  to  industry,  and  there 
was  no  question  that  there  ought  to  be  a  Ministry  of  Commerce.  He  did 
not  believe  much  in  the  talk  of  a  business  Government,  nor  did  he  believe 
in  professional  politicians.  There  was  an  old  Wessex  proverb  to  the 
effect  that  "  This  and  better  will  do  ;  this  and  worse  won't,"  and  there 
was  a  good  deal  of  truth  in  the  saying.  It  was  better  not  to  waste  time 
in  trying  to  get  political  help,  but  to  act  for  ourselves.  There  was  no 
doubt  that  British  engineering  had  made  a  most  wonderful  effort  since 
the  war  began,  and  the  question  he  wished  to  consider  was.  What  could 
be  done  with  the  margin  of  engineering  capacity  when  the  war  came  to 
an  end  ?  The  output  that  was  possible  at  the  present  time  was  enormous, 
owing  to  the  laying  down  of  huge  engineering  works  ;  but  there  would  be 
a  staggering  effect  on  engineering  when  peace  came.  The  questions 
were  :  What  would  the  Government  do  ?  What  would  the  manufac- 
turers do  ?  What  would  labour  do  ?  Further,  what  would  the  Govern- 
ment do  to  keep  our  engineering  industry  ahead  of  that  of  Germany  ? 
In  his  opinion,  engineering  firms  should  gain  the  confidence  of  the 
workers  and  of  the  voters.  A  new  organisation  should  be  formed  to  take 
measures  for  the  advantage  of  all  concerned — for  example,  by  inf]uencing 
the  buyer  and  increasing  the  turnover.  If  chaos  came  with  victory,  it 
would  not  be  the  fault  of  the  Government,  but  of  the  engineers  themselves. 
Mr.  P.  MaesHx^ll  thought  we  must  depend  on  ourselves,  and  not  on 
other  people.  Thejproposed  association  seemed  the  best  way  of  im- 
pressing the  Government  with  the  needs  of  the  engineering  industry. 
The  idea  of  most  British  firms  seemed  to  be  on  the  lines  "  We  have  a 
good  thing,  let  us  try  to  sell  it,"  whereas  foreign  competitors  went  to 
see  what  people  wanted  and  then  tried  to  make  it.  He  did  nftt  see  why 
we  should  not  try  to  manufacture  cheap  articles  as  well  as  the  Higher  class 
articles,  provided  they  were  good.  In  his  opinion,  wages  would  still 
remain  higher  after  the  war  than  before,  owing  to  the  high  wages  that  had 
been  earned  during  the  war.  Consequently,  our  methods  would  have  to 
be  improved  to  enable  us  to  pay  these  higher  wages. 

Mr.  Lee  Miteeay  was  of  the  opinion  that  we  must  depend  more  on 
in<iividual  effort  than  upon  other  people.  So  far,  manufacturers  had 
been  too  busy  upon  new  work.  The  general  idea  was  that,  in  order  to 
capture  German  trade,  it  was  necessary  for  us  to  send  men  into  foreign 
countries  and  have  catalogues  in  foreign  languages,  give  long  credit  and 
change  patterns  as  often  as  desired.  Also,  according  to  Mr.  F.  W.  Wile, 
the  Germans  would  carry  on  their  business  in  all  sorts  of  dishonest  ways. 
Actually,  however,  these  were  not  the  German  methods.  The  Germans 
had  built  up  business  because  they  had  earned  it,  and  the  success  of  their 
methods  depended  upon  two  facts.  Firstly,  they  selected  men  who 
knew  the  market,  and,  secondly,  men  who  knew  the  stuff  they  were 
selling.  The  British  manufacturer  often  made  the  mistake  of  doing 
only  one  of  these  things,  with  the  result  that  liis  efforts  were  wasted. 

Mr.  F.  W.  Wile,  after  dealing  humorously  with  the  remarks  of  the 
last  speaker,  emphasised  the  fact  that  there  was  not  a  neutral  market 
at  the  present  time  that  was  not  being  vigorously  exploited  by  the 
Germans.  In  China,  for  example,  they  got  so  far  as  to  print  catalogues 
in  English,  German  and  Chinese,  of  which  he  handed  round  a  copy, 
enumerating  cinematograph  films  showing  the  progress  of  German  arms 
in  the  present  war.  These  films  were  being  exhibited  on  a  large  scale 
in  order  to  educate  the  Chinese.  He  thought  it  would  be  well,  according 
to  a  suggestion  made  by  Mr.  C.  Colton,  that  the  association  should  have 
a  dinner,  at  which  they  invited  labour  men  to  express  their  opinions. 
If  there  was  a  chance  of  conflict  between  capital  and  labour,  as  many 
speakers  thought  there  would  be,  after  the  war,  it  would  be  much  better 
for  the  representatives  of  employers  and  labour  to  meet  beforehand  to 
discuss  their  respective  points  of  view, 
Mr.  P.  RosLiNG,  the  chairman,  said  that  before  the  war  unemployment 


amounted  to  only  ,3  5  per  cent,  in  the  engineering  trarles.  It  would, 
therefore,  be  difficult  to  increase  our  output  materially  after  the  war 
unless  trade  union  restrictions  were  removed.  If  the  workers  would  only 
realise  that  they  would  have  better  times  by  the  removal  of  these  restric- 
tions they  would  no  doubt  be  removed.  He  thought  the  Press  might  be 
able  to  do  something  in  this  direction. 

Mr.  Brighten  said  that  he  had  lived  for  many  years  in  China, 
and  he  thought  that  unless  action  were  taken  in  China'to  recognise  the 
new  Emperor  without  delay  there  would  be  a  set  back  for  British  engineer- 
ing, just  as  there  was  through  the  early  non-recognition  of  the  Chinese 
Republic.  German  competition  had  been  difficult  to  meet  over  there. 
As  an  example  he  might  mention  that,  some  years  ago,  material  was 
supplied  c.i.f.  in  China  by  Germany  cheajK-r  than  could  be  manufac-tured 
in  this  country.  The  limitation  of  output  on  the  part  of  trade  unions 
was  due  to  a  fear  of  reduction  in  piece  rates.  If  empif>yer8  and  labour 
would  only  come  together  he  thought  the  problem  of  these  restrictions 
might  be  solved. 

Mr.  D.  N.  DUNT.OP  (secretary  of  the  Association)  remarkf^i  that  any 
successful  co-operation  depended  upon  individual  initiative.  The 
B.E.A.M.A.  might  do  something  in  fostering  co-operation,  but  this  would 
not  supplant  individual  effort.  Works  must  be  laid  out  in  such  a  way 
as  to  be  able  to  deal  with  orders.  There  were  numerous  small  firms  quite 
successful,  but  not  suitably  laid  out  for  dealing  with  exp<jrt.  Such  firms 
might  well  group  themselves  together  for  capturing  foreign  markets  and 
for  taking  advantage  of  the  information  that  would  be  supplied  to  them 
by  the  Association.  In  the  past  we  remained  inactive  while  the  German 
was  active.  In  his  opinion,  business  men  should  not  shrink  from  con- 
troversial subjects.  Unless  we  had  a  tariff  we  should  not  be  able  to  treat 
our  friends  any  better  than  our  enemies  after  the  war. 

Mr.  B.  LoNGBOTTOM  thought  we  must  organise.  Both  the  Lords  and 
the  Commons  must  do  their  share,  and  he  thought  that  a  working  com- 
mittee might  be  appointed  from  both  sides  of  the  House  to  consider  the 
question  of  a  Ministry  of  Commerce.  He  thought  that  the  days  of 
restricted  output  had  gone,  and  that  working  men  would  not  go  back  to 
those  methods  after  seeing  the  advan^^ages  of  disregarding  them.  If 
employers  would  only  organise  they  would  be  able  to  influence  the 
Government. 

The  Chaikman,  in  bringing  the  meeting  to  a  close,  remarked  that 
Germany  and  the  United  States  had  often  been  said  to  be  ahead  of  us  in 
technical  education.  This  education  had  given  them  tariffs  which 
enabled  them  to  protect  their  industries. 


CORRESPONDENCE. 


SOME  PROBLEMS  OF  ELECTR03UGXETIC 
INDUCTION. 

TO    THE    EDITORS    OF    THE    ELECTRICIAX. 

Sirs  :  In  reply  to  Mr.  Biedermann's  letter  (p.  356)  I  wish  to 
say  that  I  quite  understood  that  his  objection  to  "  the  two 
different  physical  conceptions  of  one  and  the  same  pheno- 
menon "  applied  to  what  he  calls  "  my  two  diflEerent  conceptions 
of  the  cause  of  the  phenomenon."  I  do  not  see,  however,  that 
the  movement  of  a  conductor  in  a  magnetic  field,  and  the  varia- 
tion of  the  field  near  a  conductor,  need  be  considered  as  "  one 
and  the  same  phenomenon,"  merely  because  they  both  produce 
electric  force.  In  one  caje  we  move  ponderable  matt*;r, 
whereas  in]the  other  we  change  the  condition  of  the  ether,  and 
these  two  causes  are  so  fundamentally  dissimilar  that  I  see  no 
reason  for  demanding  a  common  explanation. 

With  regard  to  the  water  rotating  in  a  bucket,  I  must  say 
that  the  difference  between  a  ponderable  liquid  and  the  condi- 
tion of  the  ether  which  we  call  the  magnetic  field  is  too  great  to 
give  one  any  weight  as  an  analogy  for  ;he  other.  Had  Mj. 
Biedermann  asked  whether  the  temperature  rotated  when  the 
water  rotated  I  think  he  would  have  suggested  a  closer,  but 
still  very  crude,  analog)^ . 

With  regard  to  the  quotation  from  Sir  J.  T.  Thomson's 
"  Electricity  and  Magnetism,"  I  quite  agree  that  one  can  ear- 
mark, trace  the  movement  and  speak  of  the  velocity  of  any 
want  of  uniformity  in  an  electric  or  magnetic  field  ;  one  can  go 
further,  and  speak  of  the  velocity  of  the  field,  meaning  thereby 
the  velocity  of  a  point  with  respect  to  which  the  distribution  of 
the  field  appears  to  be  invariable.  The  term  "^  velocity  of  the 
field  "  is  commonly  employed  in  this  sense,  but  cannot  be  so 
employed  in  the  case  of  the  cylindrical  bar  magnet,  where  no 
change  in  the  distribution  is  pioduced  by  the  alleged  rotation 
of  the  field. 

When  I  spoke  of  "  endowing  the  field  with  any  new  charac- 
teristics over  and  above  those  postulated  in  Maxwell's  theory  " 
I  did  not  mean  to  suggest  that  Mr.  Biedermann  had  done  any- 
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tking  wliich  had  not  been  done  previously  by  other  people  ; 
by  ■■  new  "  I  mean  "  additional."  It  is  true  that  Sir  J.  J. 
Thomson  speaks  of  the  tubes  of  force  as  if  they  were  concrete 
entities  moving  and  cutting  conductors,  but  this  Ls  merely  a 
convenient  mathematical  device,  as  is  rather  suggested  by  his 
opening  remark,  "  Let  us  now  introduce  the  view  that  the 
magnetic  force  is  due  to  the  motion  of  the  Faraday  tubes."  I 
presume  that  one  of  the  most  up-to-date  and  masterly  exposi- 
tions of  the  Maxwell-Lorentz  electromagnetic  theory  is  Abra- 
ham's "  Theorie  der  Elektricitat,"  and  the  idea  of  E.M.F. 
being  induced  in  a  piece  of  wire  by  the  lines  of  force  moving  and 
cutting  it  is  never  suggt^stf!d  from  beginning  to  end. 

An  electron  is  a  thinfj  which  can  be  moved  about,  but  the 
magnetic  or  electric  field  is  a  condition  of  space,  which,  at  any 
point,  may  be  varied  in  magnitude  and  direction.  Although 
this  condition  can  be  reprewmted  graphically  by  lines  or  tubes, 
these  are,  so  far  as  we  know,  mere  )nathematical  fictions,  and, 
in  my  opinion,  although  it  may  be  thereby  correctly  calcuhiled, 
no  phvsiral  phenomenon  ran  be  explained  by  the  movement  or 
velocity  of  a  mathematical  fiction  which  has  no  more  real 
existence  than  the  square  root  of  minus  one,  which  Sir  J.  J. 
Thomson  also  freely  employs. 

I  am  sorry  to  see  from  Mr.  Biedermann's  closing  paragraph 
thai,  he  felt  that  any  part  of  my  reply  was  sarcastic  ;  it  was 
certainly  not  intended  to  be  so,  and  on  reading  it  through  again 
I  fail  to  find  any  justification  for  the  tone  he  adopts.  The 
brevity  with  which  1  treated  his  case  in  whicli  there  was  cutting 
of  lines  by  a  circuit,  but  no  change  of  flux  through  it,  was  due 
to  the  fact  that  the  fallacy  of  this  example  had  been  already 
pointed  out  bv  others  (verv  fullv  bv  Emd.'  in  "'  Elektrotechnik 
und  Maschinenbau,"  Heft"4G-51,  Vol.  XXVI.,  19fJ8). 

I  will  not  attempt  to  unravel  the  tangle  of  error  in  the  central 
paragraph  of  Mr.  Biedermann's  letter  with  its  amazing  excla- 
matory climax,  "  But  whoever  heard  of  closed  loops  of  electric 
force."  1  think  I  may  safely  reply  :  Everybody  who  has  read 
or  even  peeped  into  any  book  on  electromagnetic  theory  or 
radiotelegrai)hy  during  the  last  30  years.  I  should  have 
thought  that  anyone  who  could  quote  Sir  J.  J.  Thomson  would 
hav(;  at  least  some  inkling  of  the  work  of  Clerk  Maxwell  and 
Hertz.  One  could  hardly  turn  over  the  pages  of  Hertz's 
"  Electric  Waves  "  or  Fleming's  "  Electric  Wave  Telegraphy  "' 
without  catclung  sight  of  such  diagrams  as  tho.se  on  p.  lli  in 
the  former,  or  ])late  VI.  in  the  latter,  showing  electric  fields  of 
closed  loops  of  force.  Mr.  Bicdermann  says  "  I  have  always 
imderstodd  that  the  lines  or  tubes  of  an  electric  field  must  have 
their  origin  on  ])ositive  charges,  and  tlieir  <'nds  on  negative 
ones,"  to  wliich  I  can  only  say  that  when  I  replied  to  his  letter 
I  did  so  undor  a  coin])lcte  misapi)rchfnsion  as  to  his  ac(iuaint- 
anre  with  the  elements  of  the  electromagnetic  theory.* 

I  feel  as  an  astronomer  might,  who,  after  a  lengthy  argument 
with  someone  whom  he  has  taken  quite  seriou.sly,  finds  the 
ground  suddmly  swei)t  from  under  him  by  the  naive  rfjoinder, 
"But  1  always  thought,  that  tin-  earth  wa.s  lint.""  In  tliesv' 
circumstances  I  do  not  think  that  any  us<'ful  purjiose  would  be 
served  by  my  discussing  the  matter  further  with  Mr.  Bieder- 
mann. 

In  answer  to  Mr.  Maccall,  I  should  like  t^o  express  my  regret 
that  I  unint^'Utionally  8ugge8t-<«d  that  my  answers  to  Mr. 
Biedennann  were  also  anMW««rs  to  any  ])oint.s  which  he  hat! 
raised.  One  small  matter  on  which  I  disagreed  v.itii  Mr. 
Maccall  1  have  already  dealt  with  above.  My  principal  objec- 
tion to  his  suggestion  to  leave  both  hypotheses  side  by  side  and 
u.se  one  <»r  the  other  as  may  be  convenient,  is  based  on  my 
figun;  on  p.  323,  in  wliich  the  line-integral  of  the  electric  force 
around  the  dotted  loops  must  be  et|ual  to  the  ratv^at  which  the 
magnetic  flux  through  the  lo(»ps  is  c! 
fully  for  the  E.M.F.  induced  in  t'' • 

•Mr.  Riodcrmnnn'M  oonfotwion  KTve^-  \"  •n., 
Mic'.s  reiniiik  <>n  ]>.  407  <>{  hiv  "  I/«hrhuch  dor  I 
nincht,  allerdinjjH  Aiifiiii|ii'ni  immer  «<twii«  > 
E-xiftonz  die.sor  eigeiit iimlichon  o|eklrixili<n  Im-I'I 
nuftroton  ohnc  dnss  olekliisrhe  Ijidiinum  dn  oind  vmi  wrlohpii  -k- 
ansm-hen."  (Ik'ninnerw  i»Iway»  tiiul  wme  diflii'ulty  in  picturing  iIiom' 
lK>rulii>r  electric  liclds.  since  they  <»cc»>r  without  «ny  electric  chargri* 
Ix'ing  present  from  which  to  originnto.) 


This  aeeountfl 
d.  to  my  mind, 

"  the  tnifh  of  C3. 

!At.'  that  •'  K» 

nirh     die 

.'•n.  wcil  ^io 


leaves  no  room  for  the  other  h^-pothcsis.  I  can'see  no  escape 
from  this  argument  without  throwing  over  the  fundamental 
equation.     ,ta..ai^. 

.    ^    v,ii  Qm\Y.=-dBldt. 

If  the  rotation  is  maintained  there  is  a  constant  (with  respect 
to  the  poles)  distribution  of  electric  force  in  the  space  between 
the  poles  and  the  armature  and  in  the  surrounding  space,  but 
the  ultimate  source  of  this  is  the  want  of  uniformity  near  the 
pole  tips,  as  can  be  seen  by  considering  the  initial  movement 
with  the  resultant  electromagnetic  wave-front  radiated  from 
the  pole-tips  with  the  velocity  of  light. 

I  will  not  enter  here  into  a  discussion  of  the  effects  which  arise 
when  the  conductor  and  poles  are  rigidly  connected  and  sud- 
denly moved  from  rest,  although  it  is  a  very  interesting  point. — 
I  am,  &c.. 

South  Kensington,  Dec.  17.  G.  W.  0.  Howe. 

[This  correspondence  is  now  closed. — Eds,  E.] 


ELECTRIC  LIFTS.* 

BY  H.  MARKYAT. 


'  Leaving  on  one  side  a  number  of  special  and  eccentric  designs,  and 
taking  no  account  of  an  equal  number  of  monstrosities,  lifts  may  be 
broadly  divided  into  two  classes  ;  that  is  to  say,  sheave  driving  lifts 
and  drum  driving  lifts. 

Each  of  these  classes  may  be  again  divided  into  top  gear  lifts  and 
bottom  gear  lifts  ;  that  is  to  saj',  lifts  in  which  the  gear  is  situated 
at  the  top  of  the  well,  immediately  over  the  car,  and  lifts  in  which 
the  gear  is  placed  elsewhere,  for  although  with  bottom  gear  lifts  the 
machine  is  usually  situated  at  the  foot  of  the  well,  it  is  not  neces- 
sarily so  placed,  but  for  convenience  may  be  fixed  upon  any  floor, 
and  for  special  reasons  it  is  sometimes  placed  more  or  less  remote 
from  the  hft  well,  the  ropes  being  lead  from  the  driving  sheave  or 
drum  to  the  car  and  coimterweight,  by  means  of  guiding  sheaves. 

All  these  lifts  work  upon  the  see-saw  principle.  Not  only  are  the 
car  a'ld  the  attendant,  if  any,  fully  counterweighted,  but  also  a 
projx)rtion — usually  40  per  cent. — of  the  maximum  load.  Under 
these  .onditions,  the  lift  descending  empty,  will  take  almost  as  much 
lK)wer  as  when  ascending  fully  loaded,  and  exactly  the  same  power 
as  wlitn  ascending  with  80  per  cent,  of  full  load.  On  the  other  hand, 
with  ai  average  load  of  40  per  cent,  of  full  load  it  vdW  take  practically 
no  }X)Ter  either  a.scenduig  or  descending.  It  is  this  sj^stem  of 
counterbalancing  part  of  the  load  which  secures  for  the  electric  lift 
its  extraordinary  efficiency.  Comparing  electric  ■with  hydraulic 
lifts,  tic  first  cost  is  very  much  the  same.  A  completely  automatic 
electric  lift  may  cost  a  little  more  than  an  ordinary  hydrauUc  lift, 
but  no  attendant  is  required  with  the  automatic  lift,  whilst  one  is 
needed  in  the  other  case. 

In  the  running  costs  the  electric  lift,  properly  constructed,  costa 
less  all  the  time.  With  a  hydraulic  lift,  the  quantity  of  water  used 
is  the  sane,  whether  the  car  be  fully  loaded  or  quite  empty  ;  but, 
as  we  have  seen,  an  electric  lift  will  carrj-  its  average  load  at  prac- 
tically no  cost. 

'I  tthlr  iniiicnling  the  uumbfr  of  journeys  averaging  tiro  JhKir.s  cf  mini, 
ftfrfonnrd  hi;  pushbuUoH  automatic  cliclric  lifts  per  unit  of  electric  current 
consumed. 


No,  of 

R.O.T. 

Jounicvs 

Description. 

Period. 

jotirncys. 

units. 

jK?r  unit. 

0  cwt,  i>a8aenger  lift 

162  days 

46,474 

462 

100 

151     .. 

8.432 

119 

71 

1(>2     ., 

6.662 

75 

89 

•t     »t              i»            

i:io    „ 

23.513 

168 

140 

4     ..                

181      .. 

2.222 

10 

222 

Ocwt.  hospital  bctl  lift    . 

;    188     „ 

42.565 

369 

115 

10  cwt.  goodfe  lift 

;  146  „ 

3,336 

46 

72 

••     ••               »•            

!      28    „ 

259 

S 

32 

As  further  corroboration  of  the  extnionlinarilylow  nmningoost  of 
electri«j  lifts,  the  chief  engineer  of  the  Westminster  Electric  Supply 
<  orporation.  Ltd..  informs  the  author  that  in  respect  of  50  electric 
lifts  ojx'rntinu'  in  their  district,  the  current  consumption  for  the 
I^-^t  12  montlis  h.is  l>ocn  o3,0tK)  units,  or  only  l,(H}0  units  per  lift 
j>er  annum.  The  car  lights,  taking  a  considerable  amovmt  of  energy, 
ar.  "\         1u(I(mI  with  the  energy  cost  for  the    lift. 

tot  he  imjxirtant  item  of  ni.\intenance  cost,  the  bAlance 
is  apaiti  in  favour  of  the  electric  lift.     .\  hand-rope  or  car-switch  h'' 


trii  ,.ui-. 
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operated  by  an  attendant,  which  is  the  only  typo  of  lift  which  may 
be  fairly  compared  with  a  hydraulic  lift,  will  cost  25  per  cent  less  to 
maintain  than  its  hydraulic  equivalent.  A  completely  automatic 
electric  lift  will  cost  no  more  to  maintain  than  a  hydraulic  one,  with 
the  additional  economy  of  the  attendant's  salary,  which,  in  itself, 
will  be  about  five  times  the  total  maintenance  cost. 

When  a  hydraulic  lift  has  to  be  taken  out  of  a  building  for  any 
reason,  its  scrap  jMice  will  hardly  pay  for  the  cost  of  removal,  whereas, 
on  the  contrary,  in  the  case  of  an  electric  lift,  there  is  no  difficulty  in 
adapting  it  for  another  position. 

The  best  place  for  a  lift  gear  is  at  the  top  of  the  well,  immediately 
over  its  work.  Here  the  maximum  of  efficiency  is  attained  and  the 
number  of  parts  to  be  maintained  is  reduced  to  a  minimum.  In  this 
position  the  length  of  the  ropes  is  only  one-third  that  of  the  ropes  for 
a  similar  lift,  if  the  gear  be  fixed  at  the  foot  of  the  well.  As  rope 
renewals  form  the  most  expensive  part  of  the  upkeep  of  a  good  lift, 
this  is  a  matter  well  worthy  of  consideration. 

In  calculating  the  horse-power  capacity  required  by  a  motor  to 
drive  such  lifts  as  I  am  speaking  of,  it  is  usual  to  allow  2|-  times  the 
actual  theoretical  maximum  load.  The  theoretical  load  is  the 
amount  in  pounds  that  the  lift  is  out  of  balance  when  fully  loaded, 
multiplied  by  the  speed  in  feet  per  minute  at  which  the  lift  travels. 
This  figure,  divided  by  33,000,  gives  the  theoretical  load  in  horse- 
power.    This  is  no  more  than  is  sufficient  for  comfortable  working. 

The  author  next  deals  with  balancing,  and  illustrates  the  saving 
effected  by  adopting  correct  principles. 

Worm  gears  are  fully  discussed,  and  it  is  pointed  out  that  the  rim 
of  the  worm  wheel  sometimes  gets  free  on  its  centre,  a  source  of  great 
danger,  since,  with  the  exception  of  the  car  dog  grips,  all  the  safety 
devices  are  cut  out. 

The  three  methods  of  control,  viz.,  hand-rope,  car-switch  and 
push-button,  are  considered,  and  also  safety  appliances.  An 
excellent  query  form  (as  used  by  the  author's  firm),  to  be  filled  up  by 
lift  inspectors,  was  passed  round  at  the  meeting. 


LEGAL  INTELLIGENCE. 


Osram  Lamp  Works  (Ltd.)  v.  Pope's  Electric  Lamp  Co.  (Ltd.) 

As  announced  in  our  last  issue  (p.  396),  the  Court  of  Appeal  dismissed 
on  the  15th  inst.  this  appeal  of  plaintiffs  from  a  judgment  of  Mr.  Justice 
Joyce  dismissing  their  action  for  alleged  infringement  of  patent.  In 
delivering  judgment,  Lord  Justice  Bankes  said  that  at  the  suggestion 
of  the  Master  of  the  Rolls,  the  argument  upon  the  question  of  infringe- 
ment had  been  heard  first,  upon  the  understanding  that,  if  necessary, 
argument  could  be  addressed  to  them  later  upon  the  other  points  in  the 
case.  Having  regard  to  the  conclusion  to  which  all  the  members  of  the 
Court  had  come,  that  would  not  be  necessary.  Having  briefly  dealt  with 
the  subject  matter  of  the  patent  in  question  and  outlined  the  methods  of 
making  carbon  and  metallic  filaments,  he  said  he  had  no  doubt  that 
Welsbach  had  the  features  of  the  process  of  making  carbon  filaments 
in  his  mind  when  (in  1908)  he  described  the  mixture  he  proposed  using 
as  "  viscous  "  and  the  forcing  process  as  "  squirting."  Welsbach's 
discovery  consisted  in  the  fact  that  he  found  that  by  making  use  of  the 
known  reaction  between  steam  and  carbon  he  could,  in  the  presence  of 
hydrogen,  burn  rut  the  carbon  from  the  material  forming  the  filament, 
leaving  a  coherent  filament  consisting  of  pure  metal.  The  discovery 
which  was  intended  to  be  protected  by  plaintiffs'  patent  was  the  dis- 
covery that  Welsbach's  process  could  be  successfully  applied  to  the  metal 
tungsten.  Defendants  manufactured  pure  tungsten  filaments  by  a 
process  which  they  alleged  was  essentially  different  from  that  employed 
by  plaintiffs,  but  which  plaintiffs  alleged  was  an  infringement  of  their 
patent.  Defendants'  case  was  that  they  arrived  at  a  pure  tungsten  fila- 
ment by  employing,  not  only  a  process  entirely  different  in  kind  from  that 
of  the  plaintiffs,  but  that  they  made  use  of  a  different  reaction  to  get  rid 
of  the  carbon — namely,  the  reaction  between  oxygen  and  carbon.  In 
the  case  of  Marconi  v.  British  Radio  Telegraph  Co.,  Mr.  Justice  Parker 
(as  he  then  was)  stated  the  law  applicable  to  a  case  like  the  present  in  the 
following  words  :  "  It  is  a  well-known  rule  of  patent  law  that  no  one  who 
borrows  the  siibstance  of  a  patented  invention  can  escape  the  conse- 
quences of  infringement  by  making  immaterial  variations."  In  the 
present  case  ho  was  satisfied  that  infringement,  if  infringement  there 
were,  was  not  deliberate  or  intentional.  In  order  to  succeed,  plaintiff 
must  establish  that  defendants'  process  was  substantially  the  same  as 
that  described  in  their  specification  and  claim.  The  simplest  way  of 
seeing  whether  that  was  so  or  not  appeared  to  be  to  ascertain,  first,  what 
defendants'  process  was,  and  then  what  plaintiffs'  process  was,  and  to 
contrast  the  two.  Defendants'  process  was  fully  and  acciu'ately  de- 
scribed by  Dr.  Passmore.  The  only  point  upon  which  he  had  not  been 
able  to  find  any  evidence  was  as  to  the  exact  height  of  the  iridium 
i  furnace.  In  defendants'  process  the  first  step  in  dealing  with  the 
i  material  after  mixing  was  to  calender  it,  which  consisted  in  placing  it 
,|  under  rollers  moving  in  opposite  directions.  At  that  stage  th(5  material 
was  in  the  form  of  a  hardish  paste  containing  about  12  per  cent,  of  car- 
bonaceous matter,  or  potential  carbon.     The  paste  was  next  forced  by 


hydraulic  pressure  through  a  fine  orifice  in  a  diamond  die.  and  rccrtived 
on  a  card  by  an  operator,  who,  by  movements  of  the  card,  ehajK^l  the 
filaments  into  the  required  form,  bo  that  aftf-r  cutting  they  were  in  hairpin 
shape.  In  that  form  thoy  were  hung  in  bundles,  introduced  into  an  oven 
and  dried  at  a  temperature  of  about  120  deg.  At  that  Btegc  of  their 
manufacture  the  filaments  contained  about  2  per  cent,  of  carlxjnaceouH 
matter.  The  next  step  was  that  the  filaments  (in  bundles  of  ,3(^>0  or  400) 
were  hung  upon  a  kind  of  hook  which  was  introduced  into  the  Ix^ttom  of 
an  iridium  tube  or  furnace  of  about  U  in.  to  2  in.  in  diameter,  which  was 
heated  at  the  upper  end  to  a  temperature  of  O.VJ'C.  The  hfK>k  on  which 
the  filaments  hung  was  moved  by  mechanical  means  up  the  furnace  at 
the  rate  of  about  IJin.  to  2  in.  per  minute,  and  after  aVx^ut  «  to  10 
minutes  spent  in  the  hot  zone  was  moved  down  again.  The  whole  time 
occupied  in  travelling  up  and  down  was  about  .30  minutes.  During  the 
whole  time  that  the  filaments  were  in  that  furnace  a  rapid  stream  of  ilry 
hydrogen  was  being  pa.ssed  down  the  furnace  from  the  top.  After  being 
allowed  to  cool  the  filaments  were  removed  from  that  furnace,  when  they 
were  found  to  contain  about  2  per  cent,  of  carbon.  The  next  step  con- 
sisted in  placing  the  filaments  in  an  oven  which  was  gradually  heatefi  up 
to  220  deg.,  and  in  which  the  filaments  were  allowed  to  remain  for  an  hour 
or  thereabouts.  After  being  removed  from  that  oven  the  next  and  lafet 
step  was  that  they  were  placed  in  a  .second  tube  or  furnace,  into  which 
hydrogen  was  introduced  as  before,  and  which  was  heated  at  its  upjjer 
end  to  1,850  deg.  The  filaments  are  moved  up  that  tube  by  hand  quite 
rapidly,  the  operation  taking  from  a  few  seconds  to  a  few  minutes, 
depending  upon  the  size  of  the  filaments.  Defendants'  second  process 
was  in  all  respects  identical  with  the  one  described,  except  that  the  first 
furnace  was  dispensed  with  and  the  filaments  were  heated  to  950'C.  in  a 
vacuum.  In  regard  to  plaintiffs'  specification,  regard  must  be  paid  to  the 
state  of  knowledge  at  the  date  of  the  application,  which  was  November, 
1904.  The  process  consisted  really  of  two  separate  treatments,  the  first 
comprising  the  composition  and  treatment  of  the  material  down  to  its 
carbonisation,  and  the  second  what  might  be  called  the  decarbonising 
and  the  unification  treatment.  It  was  the  first  of  those  two  latter  which 
was  claimed  to  be  the  real  invention,  on  the  ground  put  by  Dr.  Passmore 
when  he  said  that  what  was  not  before  known  was  that  steam  and 
hydrogen  having  removed  the  carbon,  the  tungsten  filament  would  be 
left  intact.  He  had  no  doubt  whatever  that  what  the  framer  of  the 
specification  intended  to  describe  by  the  "  usual  manner  "  of  forming 
filaments  was  not  the  mere  mechanical  process  of  "  squirting,"  but  the 
squirting  of  a  material  pressure  to  force  it  through  the  appropriate  orifice. 
He  came  to  that  conclusion  not  only  because  he  was  satisfied  on  the 
evidence  that  the  usual  process  in  1904  was  the  process  spoken  of  as  the 
soft  paste  process,  but  also  because  of  the  inclusion  of  unification  as  a 
necessary  part  of  the  process  and  of  denitration  being  also  necessaiy  when 
nitro-cellulose  was  used  as  part  of  the  binding  medium.  With  regard 
to  the  first  part  of  what  he  had  called  the  second  treatment,  it  was  not 
disputed  that  the  process  described  included  heating  the  filaments  by 
passing  current  through  them  and  introducing  them  into  a  previously 
prepared  atmosphere  of  steam  and  hydrogen.  So  far  as  the  claim  was 
concerned  he  could  not  read  the  second  claim  as  anj-thing  different  from 
the  first,  so  far  as  the  process  claimed  was  concerned.  The  main  |K)ints 
on  which  defendants'  process  differed  from  plaintiffs'  process  were  then 
dealt  with.  His  Lordship  said  that  in  the  first  place  the  composition  and 
condition  of  the  material  were  different.  In  defendants'  process  it  was 
hard,  requiring  tons  of  pressure  per  square  inch  to  pass  it  through  a 
diamond  orifice.  In  plaintiffs'  it  was  soft,  and  could  be  squirted  through 
an  orifice  made  of  glass.  In  the  second  place  in  plaintiifs'  process  car- 
bonisation was  done  separately,  and  before  any  attempt  was  made  to 
decarbonise.  In  defendants' the  carbonisation  and  practically  the  whole 
of  the  decarbonisation  were  done  at  one  and  the  same  time  in  the  first 
furnace  or  in  the  vacuum, as  the  crse  might  be.  In  the  third  place, the 
heat  necessary  for  the  decarbonisation  in  plaintiffs"  process  was  jiroduced 
by  passing  an  electric  current  through  the  filaments.  In  defendants'  it 
was  applied  externally.  In  the  fourth  place,  defendants'  filaments  were 
not  exposed  to  a  previouslj-  prepared  atmosphere  of  steam  and  hydrogen. 
Defendants  said  m  their  process  they  did  not  carbonise  at  all.  and  that 
the  material  used,  otlier  than  tungsten  metal,  was  not  used  as  a  bmder. 
but  as  a  lubricator.  He  did  not  attach  much  importance  to  those  points. 
It  was  quite  true  that  they  emphasised  the  difference  between  the  material 
used  in  the  two  processes,  but  carbonising  was  a  chemical  process  and 
might  be  used  for  creating  a  quantity  of  pure  carbon,  or  in  order  to  con- 
vert a  sriiall  quantity  of  carbonaceous  matter  into  carbon  as  a  step  in 
getting  rid  of  it  altogether.  In  either  case  the  process  was  carbonising. 
so  also  with  regard  to  the  binding  material  employetl.  One  man  might 
so  carry  out  lus  process  as  to  require,  or  might  u.*o.  thouiih  ho  did  not 
require,  a  considerable  quantity  of  binding  material.  Another  man 
might  require  and  uso  very  lit*^le.  In  the  ine.scnt  case  he  considered  the 
differences  between  the  two  processes  on  t'.iose  two  jwints  as  differences 
in  degree  rather  than  in  kind,  and  he  thought  that  the  material  used  by 
defendants  did  in  the  very  early  stage  of  the  process  and  liefore  the 
calendering  act  as  a  binder  ;  and  he  could  not  find  any  evidence  ujxm 
which  he  could  accept  the  suggestion  that  the  2  per  cent,  of  carlwn 
found  at  the  end  of  the  first  furnacing  was  not  a  residue  at  all  but  was 
caused  by  the  absorjition  by  the  metallic  tungsten  of  gases  given  off 
during  the  passage  of  the  filaments  u])  the  furnace.  There  remained. 
however,  the  question  whether  defendants"  process  as  a  whole,  and  having 
regard  particularly  to  the  four  points  indicated  above,  was  substantially 
the  same  as  the  process  said  to  have  been  infringed.  In  his  opinion  it 
was  not.  In  his  opinion,  the  difference  passed  the  border  line  which 
separated  a  difference  in  degree  from  a  difference  in  kind,  and  defendants' 
process  as  a  whole  was,  in  his  opinion,  substantially  different  from  the 
one  described  in  plaintiffs'  specification.     If  the  test  to  be  applied  was 
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the  commercial  value  of  the  result  there  could  be  no  question  on  that 
point,'  as  the  on(!  process  enabled  the  filaments  to  be  made  in  bulk, 
whereas  the  other  required  each  individual  filament  to  be  sejwrately 
handled  before  the  electric  current  could  be  passed  through  it.     It  was 
contended  that,  though  defendants'  process  might  to  the  eye  apjwar 
different,  and  might  contain  various  improvements,  yet  defendants  had 
taken  the  substance  of  tiie  ])laintiffs'  invention,  and  applied  it  to  the 
manufacture  of  their  filaments.     It  was  .said  that  the  real  principle,  or 
substance  of  the  invention  was  the  application  of  the  known  reaction 
between  steant  and  carbon  to  get  rid  of  any  carbon  in  the  filament  while 
leaving  the  tungsten  metal  unaffected  ;    that  the  use  l)y  flefendants  of 
tungsten  oxide  in  their  mi.xture  rendered  it  impo-^isible  fur  them  to  carry 
out  their  process   without  making  u.se  of  the  steam-earbon  reaction, 
))ecause  when  the  filaments  reached  the  required  degree  of  heat,  steam 
was  produced,  either  from  the  small  quantity  of  water  contained  in  the 
material  of  the  filament  or  from  the  oxygen  in  the  tungsten  oxide  com- 
bining with  the  hydrogen  introduced  into  the  furnace,  and  that  stoam 
reacted  with  the  carbon  in  the  filament  and  dispensed  it.     A  numlx-r  of 
exp(!riments  were  given  in  evidence  with  the  view  of  y)roving  that,  and 
the  two  main  points  endeavoured  to  be  established  were  (1)  that  the 
reaction  between  oxygen  and  carbon  which  defendants  claimed  to  be  the 
agent  by  which  th(;y  expelled  the  carbon  from  the  filament  did  not  take 
place  below  a  temperature  variously  given  at  1,000"C'.  to  1,030'C.  ;    (2) 
that  much  below  that  temperature  the  carbon  was  found  in  defendants" 
jirocess  to  be  in  course  of  being  expelled,  or,  in  other  words,  that  l)efore 
a  temperature  was  readied  at  which  the  oxygen-carbon  reaction  eould 
take  place,  the  filaments  had  i)assed  through  a  temperature  at  which  the 
steam-carbon  reaction  must  have  taken  place.     In  his  opinion  it  was  not 
enough  for  plaintiffs,  in  the  peculiar  circumstances  of  the  case,  to  say 
th.it.     It  was  not  disputed  that  the  oxygen-carbon  reaction  would  at  the 
appropriate  temi)e!ature  disjjer.se  any  carbon  in  the  filaments,  and  the 
question,  therefore,  must  be  not  only  whether  the  filaments  had  passed 
through  the  range  of  temperature  appropriate  to  produce  the  steam- 
carbon  reaction,  but  whether  that  reaction  had  to  any  appreciable  extent 
dispersed  any  tjf  the  carbon  in  the  filaments.     To"  do  so  to  a  merely 
negligible   extent  eould   not   constitute    an    infringement   of   ])jaintiffs" 
])atent.     On  that  (piestion  the  time  <hiring  which  the  filaments  were  in 
course  of  passing  through  the  material  range  of  temperature  app<-ared 
to  him  to  be  imj)orlant,  Init  he  could  find  no  evidence  directed  to  that 
point.     The  material  facts  on  that  question  appeared  to  be  as  folio -.s: 
Defendants'   mixture  or   paste,   after  calendering,   contained   about    12 
])ef  cent,  of  carbonaceous  material  ;  that  was  reduced  by  the  first  ovening 
process  to  2  per  cent.,  anil  it  was  in  that  condition  that  the  filaments  were 
introduced  into  the  first  furnace  in  which  the  infringement  was  alleged 
to  take  place.     When  taken  out  of  the  furnace  the  filaments  contained 
2  per  cent,  of  carbon.     The  difference  lx>tween  those  two  quantities  had, 
therefore,  been  dispersed  during  the  .'{O  minutes  or  thereabouts  during 
which  the  filaments  had  been  in  the  furnace.      By  what  agency  had  that 
been  tlone  '!     The  fir.st  material  |)oint   to  establish  in  that  connection 
appwired  to   be  the  tem]ierature  at   which  the  steam-carlxm  reaction 
commenced  to  operate,  because  nothing  which  occurred  in  the  funmce 
Ijelow  tUntr  temperature  could  amount  to  a  taking  of  plaintiffs"  invention. 
(Jji  that  point  he  found  a  great  want  fif  certainty  in  the  evidence.     At 
first  the  temperature  was  stated  to  be  (MXi  ('.  ;    i  hen  it  rose  to  700"('.  ; 
later  from  700  ( '.  to  800  ('.,  and  later  st  ill  to  HiHt  C.      In  order  to  ascertain 
what  was  going  cm  in  tliefurnnre  plaintiffs  made  an  exiMTJment  at  which 
they  interrijpfecr  the  process  at  fiOOC.     Why  that   interruption  took 
]»lacp  at  that  stage  was  not  exiilained,  exeejit  that  it  was  n  sort  of  half- 
way  house.     It  was  aseertaineil  that   af   that  stage  of  the  process  the 
filamr-nts  contained  it  ]mt  cent,  of  carbon,  that  was  to  say.  that  the  differ- 
ence between  2  per  cent.  an<l  0  jter  cent,  had  liy  that  lime  been  <lis|)ersed 
by  some  agency  which  eould  not  be  any  infrinnl-meiit  of  plaintiffs"  patent. 
What  occurred  in  the  furnace  durin/  the  time  that  the  filaments  were 
travelling  from  the  point  at  which  the  temjxTature  was  WMI  ('.  to  the 
jioint.    be    it    700  dog.  or   7')<l  deu.  or  800  deg..  nt    which   the  steam- 
carbon    reaction    commenced,    there    was    no    evidence    to  (how,  a?id 
it    was    i|uit<'    consistent    with    the    cvidenee    that     the    carbon      had 
lieen  reduced    from    (i    to    2    per    cent,    before    the    filaments    reached 
that    iioint.       No    evidence    was    given    as    to    the    time    oecnpieil    by 
the  filaments  in  passing  throuijh  \hv  material  range  of  temperature,     lii 
his  <i])inion.  so  far  as  plaintiffs"  evidence  im  that  jKtint  was  coneerne<l.  if 
fell  short  of  proof,  and  so  far  as  that  r\|)eriment  and  others  intended  to 
supjiort  it  were  concerned,  they  liad  failed  to  satisfy  him  that  nnv  carbon 
in  defendants'  filaments  was  to  any  appreciable  extent  disp-tseil  by  th«' 
steam-carbon    reaction.      What    he    had    s.iid    with   regard    to   the    first 
fiirnacing  in  defendants"  process  applied  with  i-qtini  or  even  greater  fon>e 
to  the  secr>nd   fnrnacing.     The  coneliisioo  at   which  he  |i;id  atrive<l  as 
to  the   tirst    finnaeing  ajiplieil   also  to  ijie   vnrnuni   jtroeess.   when'  the 
alleged  infringement   was  said  to  taki"  plaei-  by  the  arridfnf.'il  pie-cnce 
of  water  vapom-.  which  defendants  «'i.idii  not  prevint.  and  which  was  sniil 
to  be  the  agent  which  relea.sed  the  necessary  hydrogen  to  form  the  steiini 
nn<l  hydrogen  atmosphere  which  oonstitutfMl  the  nllegetl  infringi^ment. 
In  regard  to  the  other  ^xunt.  mainly  relied  ujHin  by  plaintiffs,  nnnnlv. 
that  the  oxygen -earlion  reaction  couhl  not  t  ike  ]i|n<>e  at  a  lenijx<ratire 
below    l.(K(0  ('.      H<'    hail    cnrefnily    eon-idi-reil    tlii>    evidence    ,ind    the 
arguments  of  Counsel. and  .is  a  result  he  was  not  eonvineeti  tltaf  in  do 
fendants"   process  as  cnrrieil   ont   the  oxygen-c»rbon   reaction   did    not 
commence  nt  a  temj»er«tnn<  lower  tlian  OiVl  (".     The  jjeneril  eonrluHion. 
therefore,   at   which   he   had   arrived   was  thai    pInmtilTs   had   faded   to 
estpblish  Ihei'  case  froni  whichevTr  jxiint  of  view  it  was  to  Iw  rett(inl<Hl. 
and  the  ap]H<Ml.  tlierefon<.  failed,  and  nnist  l>e  dismissed  witli  •  n-t .». 

l/1'd  ilustiet' WAKRIvnToN  al.so  delivctvd  ii  judgment   disiniKMng  <he 
upfNMil,  in  the  course  of  which  he  «rtid  there  wx'rc  in  dcfcDd-mts*  procc^M 


two  chemical  factors  t^nduig  to  produce  the  desired  result.  The  evidence 
was  insuflScient  to  determine  the  preci.sc  part  played  by  each,  and  he 
thought  the  Court  was  justified  in  holding  under  those  circumstances  that 
jjlaintiffs  had  not  proved  that  the  carbon  was  removed  substantially  as 
described  in  the  specification.  But  if  he  was  wrong  about  that,  he  should 
still  be  of  opinion  that  defendants"  process,  taken  as  a  whole,  did  not 
infringe  the  substance  of  plaintiffs"  invention.  It  started  from  a  different 
standpoint  ;  the  several  steps  in  it  were  different  in  nature  and  had 
different  aims  and  re.sults,  and  these  variations  were  not  merely  colour, 
able  alterations.  The  result  was  that,  in  his  opinion,  the  appeal  ought 
to  Ix"  dismissed. 

Lord  .lustice  B.vxKES  said  the  Master  of  the  Rolls  (who  was  absent 
from  indisposition)  desired  him  to  say  that  he  concurred  in  the  judgment 
delivered  by  Lord  .lustice  Warrington  and  himself. 

Lord  .Justice  Baxkes  said  they  would  not  grant  a  stay. 


Effect  of  War  on  Contracts. 


Mr.  .lustice  Shearman  recently  delivered  an  interesting  judgment  in 
the  case  of  Greenway  Bros.  (Ltd.)  v.  S.  F.  .Jones  &.  C-o.  Plaintiffs  claimed 
£.113.  78.  6d.  damages  for  breach  of  contract  to  supply  a  quantity  of 
"  G.O.B.  virgin  spelter  '"  to  be  delivered  at  plaintiffs"  works  on  or  before 
.Iidy  'M,  1914.  By  a  further  contract  the  parties  further  agreed  for  the 
jiurcha.se  and  sale  of  another  50  tons  of  G.O.B.  virgin  spelter  to  be 
delivered  on  or  before  Aug.  31,  1914.  Defendants  failed  to  deliver  the 
whole  of  the  spelter  as  agreed,  and  plaintiffs  bought  other  spelter  at  an 
increased  price.  Defendants  jdeaclcd  that  ])laintiffs  had  agreed  to 
extension  of  time  for  delivery,  and  that  plaintiffs  could  have  bought  at 
the  same  price  in  the  market,  and  also  that,  in  any  event,  there  was  a 
l)ro\ision  in  both  contracts  which  said  that  ""  delaj-s  en  route  or  other 
contingencies  beyond  our  control  to  be  sufficient  excuse  for  any  delay 
traceable  to  these  causes,"  and  in  view  of  the  outbreak  of  the  war  that 
clause  relieved  defendants  from  liability. 

Coim.sel  for  defendants  .submitted  that,  according  to  a  trade  under- 
standing, '■  G.O.B.  virgin  spelter  "  meant  spelter  from  oversea,  and  not 
spelter  which  could  be  obtained  in  this  country.  That  being  so,  as  the 
war  had  prevented  spelter  from  reaching  this  country  from  abroad, 
<lefendants  were  excused  owing  to  contingencies  beyond  their  control. 
He  also  submitted  that  the  English  Government  had  interfered  with  the 
acquisition  of  spelter  at  the  material  date  without  a  permit. 

For  ])laintiffs  it  was  argued  that  '"  G.O.B.  x-irgin  si>elter  ""  was  not 
confined  to  spelter  obtained  from  the  Continent.  The  condition  relied 
on  only  excused  delay ;  it  did  not  excuse  non-performance.  In  con- 
struing the  condition  the  principle  of  ejusdem  generis  must  be  applied, 
and  war  was  not  a  matter  which  had  been  m  the  contemplation  of  the 
j).irties  at  all.  The  condition  was  intended  to  proxide  against  strikes, 
railwa}-  accidents  and  similar  contingencies  :  it  was  merely  a  demurrage 
clau.se.  And  e\-en  if  the  clause  did  include  the  contingency  of  war,  the 
contract  was  one  for  the  delivery  of  goods  generally,  not  specific  goods, 
and  it  would  have  been  possible  to  perform  the  contract  in  spite  of  the 
war.  Mere  difficulty  in  getting  the  goods  would  not  be  an  excuse  ;  there 
Tuust  be  a  practical  im])ossibility. 

Mr.  .Justice  She.\rm.\n",  in  giving  judgment,  said  that  the  real  difficulty 
was  how  to  con.strue  the  clause  relied  on.     It  was  an  ordinary  one.  and 
was  known  as  the  strike  clause.     It  was  common  in  charter-parties  and 
l)uilding  contracts,  and  it  was  now  finding  its  way  into  contracts  for  the 
s.tIc  of  goods.     The  contract  was  for  the  sale  of  (i.O.B.  spelter.     That 
simply  nu'ant  spelter  of  good  ordinary  brand,  and  no  doubt  the  course 
of  business  had  been  such  over  a  number  of  years  that  a  contract  to  supply 
(i.O.B.  spelter  was  generally  fulfilled  by  supplying  spelter  from  the  Con- 
tinent.    At  the  same  time,  he  had  no  doubt  that  there  was  spelter  in 
Kngland  at  the  time  which  was  axailable  for  those  willing  to  pay  the  price 
of  it.  and  when  the  dispute  under  the  contract  arose  it  was  not  imjx^ssible. 
though   it    might    have   been  difficult,  to   ])rocure  the  sjx'lter  required. 
Defendants  really  had  made  a  sub-contract  for  the  gtxMis  with  German 
firms,  and  when  the  difficulty  arose  all  that  they  did  was  to  press  the 
agents  for  delivery.     Finally  they  wrote  to  plaintiffs  saying  that  they 
would  deliver  xvhen  they  could  obtam  syxdter  under  normal  conditions, 
which  meant  at  a  normal  ])ricc.     That  was  a  clear  repudiation  of  the 
contract  unless  the  strike  clause  relied  on  was  a  ]irotection.     Whether  the 
breaking  ojit  of  war  was  a  contingency  within  the  contemplation  of  the 
clause  was  arguable  ;    on  the  whole  he  thought  that  it  was.  but  it  was 
tinnecessary  to  decide  that  question.     Assuming    that    the  w^r  was    a 
contingency    «'jusdem    gi-neris    as    those    contemplated    in    the    clause, 
liefendants  had  failed  to  satisfy  him  that  the  delay  in  delivery  was  tracv- 
able  to  the  war.     H»^  knew  of  no  case  which  said  that  where  there  had 
Ikmmi  a  ri.se  of  price  owing  to  unforeseen  eircumstances  a  vendor  wns 
excused  from  delivery  until  he  eould  get  the  goods  at  a  low  price  again. 
There  must,  therefore,  lie  juilgnuMit  for  plaintiffs. 
\  stay  of  execution  was  granted. 


Electric  Supply  Undertakers'  Obligations. 


grant^'d  an  interim  injunction  to 
from    cutting  off  the  supply  o( 


On  Friday  last  Mr.  .Justice  Xtvilh 
restrain  electric  su)>ply  undertakers 
••lectrical  energy  to  a  foundry. 

Mr.  O.  Thomi'sox  (for  pLiintiffs)  said  his  clients,  who  eanied  on 
1iuvine<s  us  foundry  proprietors,  on  November  13.  1912.  entered 
into  an  ngrtvnient  with  thi-  undertakers  for  the  su]>ply  of  e|<>ctrica1 
I  nergy  for  jwnver  to  pl.dntitTs'  works  at  a  pres,stire  of  4flO  \o|fs  for  five 
years  from  June  2.^,  1912.  and  planitiffs  agtred  to  receixe  and  ]wy  for 
tuch  supply  at  a  cvrtaia  jwioc  ikt  uuit,  the  aggregate  payment  not  to  be 
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less  than  £266  a  year,  and  plaintiffs  agreed  to  take  and  pay  for  80,000 
units  as  a  minimum  quantity  of  energy  per  annum.  Plaintiffs'  foundry 
was  not  a  controlled  establishment.  })ut  work  was  being  carried  on  there 
night  and  day,  the  business  largely  consisting  of  the  making  of  rolls  and 
cartridge  metal.  They  employed  300  workmen,  88  of  whom  had  been 
attested,  and  the  rest  of  them  were  munition  workers  and  exempted  from 
Lord  Derby's  scheme.  Plaintiffs  had  fulfilled  their  part  of  the  agree- 
ment, and  were  now  using  electrical  ])ower  at  the  rate  of  200,000  units 
per  annum  ;  but  on  Dec.  0  last  the  undertakers  wrote  to  plaintiffs,  point- 
ing out  that  the  cost  of  generating  electricity  had  greatly  increased  owing 
to  the  considerable  rises  in  the  cost  of  coal,  labour,  &c.  Owing  to  the 
war  and  the  work  which  ])laintififs  were  doing  their  d(!mand  for  electricity 
had  greatly  increased  all  anticipation,  and  it  had  necessitated  the  pur- 
chase of  fuel  ovcr.and  above  that  contracted  for  and  further  enhanc(>d  the 
cost  of  generation.  The  price  of  electricity  liad  alieady  been  increased 
by  20  per  cent.,  and  was  now  being  increased  by  a  further  15  per  cent,  for 
ordinary  power  consumers.  The  committee  in  charge  of  the  under- 
taking felt  that  plaintiffs  should  bear  some  proportion  of  all  that  increased 
cost,  and  they  proposed  to  advance  the  price  of  electrical  energy  supplied 
to  plaintiffs  by  20  per  cent,  on  the  contract  prices,  such  advance  to  come 
into  operation  in  respect  of  all  electrical  energy  supplied  during  the 
current  quarter.  If  the  firm  were  not  willing  to  agree  to  the  advance  in 
price,  the  Committee  would  either  reduce  the  amount  of  energy  supplied 
or  cut  off  the  supply  altogether,  as  may  be  most  convenient  to  them. 
In  reply,  plaintiffs  said  that  they  would  hold  defendants  to  their 
agreement,  but  defendants  then  wrote  (on  Dec.  20)  that  they  would 
curtail  plaintiffs'  supply  by  cutting  them  oft'  from  4  p.m.  to  6  p.m.  each 
day.  Thereupon  plaintiffs  issued  a  writ  claiming  an  injunction  to 
restrain  defendant  undertakers  from  discontinuing  or  curtailing  during 
any  period  of  the  day  or  night  the  supply  of  electrical  energy  for  power 
to  their  works  in  breach  of  the  agreement. 

His  lordship  granted  an  interim  injunction  extending  over  Christmas 
until  the  first  Friday  of  next  sittings. 


Shrimpton  v.  Northern  Power,  Light  &  Coal  Co. 

This  action  came  before  Mr.  Justice  Petei'son  last  week.  Plaintiff 
asked  for  a  declaration  that  the  company  had  no  power  to  issue  further 
prior  lien  bonds,  and  also  an  injunction  restraining  defendants  from 
borrowing  on  the  security  comprised  in  plaintiff's'  bonds.  The  question 
was  raised  as  to  whether  the  resolution  extending  the  company's  borrow- 
ing powers  (purporting  to  have  been  passed  at  a  meeting  held  at  Dawson 
City  on  Sept.  18,  1911,  at  which  three  shareholders  were  present)  was 
valid.  His  lordship  held  that  a  resolution  passed  by  a  two -thirds 
majority  of  the  subscribed  stock  of  the  company  present  at  the  meeting 
was  valid,  and  dismissed  the  action  with  costs. 


Kingstown  Provisional  Order  Arbitration. 

At  Dublin  last  week  Mr.  Justice  Barton  was  asked  to  make  an  order 
directing  the  Taxing  Master  to  tax  the  costs  of  the  Dublin  Southern 
District  Electric  Supply  Co.  in  the  recent  arbitration  with  Kingstown 
Coiincil  (referred  for  taxation  under  order  of  the  Court  in  March  last) 
under  the  scale  provided  for  by  the  Acts  for  taxation  of  Parliamentary 
costs,  or,  in  the  alternative,  that  the  costs  be  taxed  as  Chancery  costs  on 
the  higher  scale  as  between  solicitor  and  client,  or  for  such  order  as  the 
Court  might  deem  reasonable.  Counsel  for  the  eompanj^  referred  at 
length  to  the  history  of  the  Kingstown  Provisional  Order.  The  Council 
had  acquired  the  company's  order,  and  what  the  Court  had  to  deal  with 
was  the  costs  of  the  arbitration  which  Avas  held  in  London  in  Januarj^  last. 
To  put  their  case  properly  before  the  arbitrator  expert  e\idencewas  given 
by  Mr.  H.  F.  Parshall  and  Mr.  R.  Hammond.  Kingstown  Council  had 
got  their  precious  undertaking,  but  they  had  never  stirred  hand  or  foot 
to  the  extent  of  striking  a  lucifer  match  to  provide  Kingstown  with  light. 
The  costs  of  the  arbitration  were  forced  on  the  company,  which  made  a 
demand  of  £4,000.  The  costs  of  the  arbitration  were  cut  down  by  the 
taxing  master  from  £1,259  to  £600.  16s.  The  fees  of  counsel  and  costs  of 
witnesses  were  reduced  from  £887.  15s.  7d.  to  £317.  18s.  4d.  The  arbi- 
trator had  allowed  £3,600,  and  every  shilling  of  that  was  out  of  pocket 
expenses,  so  tiiat  Mr.  Murphy  stood  to  lose  something  like  £900.  Now 
Kingsto-\vTi  Council  wanted  him  to  lose  another  £900  over  the  arbitration, 
so  that  he  should  be  at  a  loss  of  £1,800  for  making  Kingstown  a  present 
of  an  electric  lighting  order.  There  was  no  principle  to  prevent  the 
taxing  officer  from  giving  Mr.  INIurphy  every  shilling  of  his  ju^  Expendi- 
ture, as  that  was  not  contentious  business. 

For  the  Council,  it  was  pointed  out  that  it  was  Parliamentary  costs 
merely  that  had  been  dealt  with  by  the  arbitrator  (Mr.  Brown),  and  all  the 
costs  and  expenses  of  the  company  had  been  paid  up  to  the  time  of  the 
arbitration.  It  was  contended  that  the  Taxing  Master  was  right,  and 
that  no  order  should  be  made  on  the  application. 

In  delivering  judgment,  his  Lordship  (after  reciting  the  facts)  said  the 
Taxing  Master  for  the  taxation  of  the  costs  had  ta.xcd  them  as  High 
Court  Chancery  costs  as  between  party  and  party.  The  qtiestions  were 
whether  he  was  right.  Costs  ordered  to  be  taxed  simplicitcr  were  to  be 
taxed  as  between  party  and  party.  The  High  Court  had  power  to  order 
costs  as  between  solicitor  and  client  to  be  paid  by  an  opposite  ])arty,  and 
the  arbitrator  (under  similar  jurisdiction)  had  like  power.  Uiuk-r  the 
power  which  this  arbitrator  had  there  was  nothing  to  prevent  hiili  from 
awarding  costs  as  between  solicitor  and  client,  or  giving  all  the  expenses 
incurred  by  the  company.  He  did  not  do  so,  but  merely  awarded  the 
costs  incidental  to  the  arbitration,  and  he  (Mr.  Justice  Barton)  had  no 


power  whatever  to  enlarge  his  orrler.  On  the  question  as  to  wheth»T 
he  coidd  construe  them  as  Parliamentary  costs,  ho  said  the  eo«t«  with 
which  they  were  concerned  were  not  costs  of  obtaining  a  p'  I 

order,  but  costs  awarded  by  the  arbitrator,  who  was  apfKvnted  i,  <• 

provisional  order  after  it  had  Vjeen  obtained  and  pnvmA  into  law.  H«j 
would  declare  the  company  entitled  to  indemnifying  costs  if  he  had  the 
})Ower  to  do  so.  If  he  had  any  discretion  in  the  matter  he  would  e,xerci»e 
it  in  favour  of  the  company.  The  arbitrator  gave  costs  «implicit.<;r  as 
between  party  and  partj',  and  he  could  not  giva  to  it  a  wider 
meaning. 

Workmen's  Compensation. 

In  the  Bow  (London)  County  Court  last  week  his  Honour  Judge  Sm}-ly  , 
K.C..  gave  his  considered  decision  in  the  case  of  Attwell  v.  West  Ham 
Corporation.  The  case  occupied  the  Court  for  eight  daj-s.  Attwell  was 
engaged  by  the  electricity  department  ot  the  Corporation,  and  his  duties 
consisted  in  cleaning  out  transformer  chambers.  When  at  work  on  one 
of  these  there  was  an  unexplained  explosion  and  the  man  was  severely 
burned.  He  said  he  was  engaged  as  a  labourer,  and  did  not  unden-jtand 
anything  technical  about  electricity,  and  he  was  also  quite  positive  he 
was  not  provided  with  gloves  to  use  at  his  work.  For  defence  it  was 
alleged  that  not  only  was  he  supplied  with  gloves,  and  told  it  was  against 
the  rules  not  to  wear  them,  but  a  few  minutes  after  the  accident  the  fore- 
man was  on  the  scene  and  found  the  gloves  in  the  man's  bag  on  a  chair. 
They  denied  any  liability,  saying  the  man  was  engaged  as  a  man  who 
understood  electricity,  and  if  he  had  taken  ordinary  precautions  nothing 
would  have' happened.  The  jury  gave  a  verdict  for  plaintiff  for  £350 
damages.  A  new  trial  was  applied  for,  on  the  ground  that  the  verdict 
was  against  the  weight  of  evidence  and  the  legal  arguments  lasted  two 
days.  On  Wednesday  Judge  Smyly  delivered  judgment.  He  said  he 
failed  to  find  any  ground  for  interfering  with  the  verdict  of  the  jury. 
There  might  be  a  lot  to  be  said  about  the  gloves,  but  the  jury  had  had 
the  evidence  before  them,  and,  having  decided,  his  Honour  could  see  no 
reason  to  upset  the  verdict.  There  was  a  suggestion  that  the  jury  were 
not  impartial,  as  they  had  showed  signs  of  impatience,  but  he  saw  notliing 
of  it,  and  thought  they  displayed  marvellous  patience.  Therefore  he 
ordered  the  verdict  to  stand,  but  granted  leave  to  appeal. 


S.  Segar  v.  G.  Isaacs. 


Last  week,  by  a  majority,  the  Court  of  Appeal  dismissed  plaintiff's 
appeal  from  the  decision  of  Mr.  Justice  Bailhaehe  dismissing  his  acti«n 
against  Mr,  Godfrey  Isaacs  for  alleged  breach  of  an  oral  agreement  to  take 
certain  shares  or  pay  the  difference  between  their  purchase  price  and  the 
sale  price,  namely,  £8,655.  Plaintiff  alleged  that  the  consideration  for  the 
agreement  was  forbearance  on  his  part  to  bring  an  action  against  defendant 
for  misrepresentation  and  for  misfeasance  as  managing  directo-  of 
Marconi's  Wireless  Telegraph  Co.  Mr.  Justice  Bailhaehe,  whilst  holding 
that  the  agreement  was  made,  came  to  the  conclusion  that  the  true 
consideration  consisted  of  improper,  indirect  threats,  and  that  the  action 
was  a  blackmailing  one. 

Lord  Justice  Swinfek  Eady  now  said  he  had  great  difficulty  in 
believing  that  the  agreement  alleged  by  plaintiff  was  come  to,  or  that 
there  was  anything  more  than  what  the  parties  called  an  understanding. 
the  effect  of  which  they  were  not  agreed  upon.  He  was  i)erfectly  satisfied 
that  plaintiff's  claim  was  a  blackniailing  claim,  and  that  the  action  was  a 
blackmailing  action.     The  appeal  would  be  dismissed,  with  costs. 

Lord  Justice  Phillimoee,  who  dissented,  said  the  agreement  did  not 
seem  to  be  an  improbable  one,  and  he  was  driven  to  the  conclusion  that 
such  an  agreement  was  made.  K"  was  unable  to  agree  with  Mr.  Justice 
Bailhaehe  that  it  was  a  blackmailing  action.  He  thought  plaintiff  was 
entitled  to  judgment. 

Lord  Justice  PiCiiFOED  concurred  with  Lord  Justice  Swuifcn  Eady,  and 
by  a  majority  of  the  Court  the  appeal  was  dismissed,  with  costs. 


Liability  for  Meters  Destroyed  by  Fire. 

At  Mortlake  Police  Court,  on  the  Sth  inst.,  Barr'\s  Urban  Council  sum- 
moned.a  consumer  (Mis.  Emmins)  for  the  recovery  of  £6,  the  value  of 
two  electricity  meters  which  had  been  destroyed  by  fire. 

Mr.  W.  T.  GooDALE  (clerk  to  the  Coimcil)  said  that  he  had  decided  not 
to  refer  to  the  various  Acts  of  Parliament,  but  simply  to  rely  ui)on  a 
clause  in  the  Barnes  Electric  Lighting  Order,  which  jm^vided  that  the 
Council  might  let  for  hire  apparatus  for  the  supply  of  electricity  on  .Mich 
terms  as  co  secure  the  repair  and  safety  of  the  apparatus  until  the  return 
to  the  undertakers.  The  clause  also  provided  that  the  charges  could  be 
recovered  as  a  civil  debt  in  a  court  of  summary  jurisdiction.  He  relied 
entirely  upon  that  clause  for  the  recovery  of  the  £6  for  the  meters,  which 
were  supplied  under  two  separate  agreements  which  wexe  signed  by 
defendant,  and  provided  that  she  was  to  make  good  any  loss  or  damage. 

The  Chairman  said  that  the  case  had  since  the  last  hearins  been  most 
exhaustively  gone  into  by  the  clerk,  and  he  came  to  the  conclusion  that 
they  could  proceed  under  the  clause  mentioned  in  the  Barnes  order.  The 
Bench,  however,  thought  Jlr.  Goodalo  was  wrong  in  his  contention  that 
reference  to  two  justices  (in  the  Railway  Clauses  A<'t)  was  eqxiivalent  to 
a  court  of  summarv  jurisdiction. 

Mr.  GooDALE  said  he  relied  on  the  clause  of  the  electric  lightmg  order. 

Mr.  C.  S.  Davipsox  (electrical  engineer  to  the  Council)  gave  evidence 
as  to  the  signing  of  the  agreements  by  defendant  in  respect  to  the  two 
meters.     The  Fire  Brigade  reix)rted  that  oa  arrival  they  found  that  tho 
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fire  was  being  extinguished  by  buckets  of  water  behind  the  door.  That 
led  him  to  Vjclieve  that  the  cause  of  the  fire  was  there.  Subsequently  he 
inspected  the  premises,  and  found  the  greatest  damage  was  done  there. 
He  could  not  say  how  the  fire  originated,  and  the  brigade  reported  that 
the  cause  was  unknown.  He  had  reason  to  suppose  that  the  fire  was  not 
caused  by  the  Council's  electricity  supply.  There  was  no  leakage 
recorded  prior  to  the  time  of  the  fire,  but  after  the  brigade  had  turned  out 
a  leakage  was  shown  on  the  recorder  at  the  station.  It  was  a  rcquirenif-nt 
of  the  Board  of  Trade  to  keep  a  leakage  recorder  at  the  station,  and  when 
a  leakage  was  recorded  to  go  out  and  ascertain  where  it  was.  The  chart 
produced  showed  tlio  hours  and  amount  of  leakage  in  the  current.  After 
the  outbreak  of  the  fire  there  was  a  distinct  leakage  shown. 

Sir  Jamks  Szrx'.Mi'KK  thought  the  onus  of  showing  that  the  outbreak 
was  due  to  the  meters  was  on  defendant. 

Mr.  GooDALE  agreed,  but  as  defendant  had  suggested  at  the  last  hearing 
that  such  was  the  case  he  wished  to  show  that  it  was  not  due  to  the 
Council's  installation. 

Continuing,  Mr.  Davidson  said  that  both  meters  were  destroyed 
})eyond  repair.  He  had  rendered  an  account  amounting  to  £7.  14g. 
After  the  account  was  sent  in  defendant  told  him  she  had  not  l>een 
insured,  and  that  she  had  been  very  hardly  hit  over  the  fire.  On  that 
account  he  reduced  the  claim  to  £6.  Defendant  agreed  to  that  figure, 
and  to  ])ay  it  at  the  rate  of  £1  per  month. 

Defendant  said  she  wished  to  prove  that  tlic  only  ])art  of  the  shoj) 
destroyed  was  near  the  meters.  There  was  only  one  costume  savetl, 
which  was  on  a  stand  near  the  door.  .She  asked  for  an  adjournment,  as, 
owing  to  illness,  her  solicitor  could  not  attend  that  morning. 

Mr.  GooDALE  could  not  see  any  reason  for  an  adjournment  as  the 
claim  ha<l  been  admitted. 

Defendant  gave  evidence,  and  said  there  was  only  one  garment  saved 
from  the  fire,  and  that  was  on  a  stand  near  the  door.  The  outbreak  was 
near  where  the  meters  were.  There  was  no  match  on  the  ])remises  and  it 
must  have  been  the  electric  light.  The  insurance  agent  had  told  her  to 
fight  the  case,  and  an  engineer  who  had  examined  the  meters  told  her  that 
fire  "  caught  on  the  conipanys  side." 

Mr.  Kmmins  said  that  on  tlie  night  of  the  fire  the  costume  was  on  the 
stand  beiiind  t\w  door,  and  the  stock  near  the  meters  was  most  burnt. 

Tn  answer  to  the  Bench,  Mr.  David.son  said  nothing  had  been  deducted 
from  the  cost  of  the  meters,  and  he  considered  that  after  three  months' 
use  their  value  w.)iild  not  depreciate,  as  th^y  would  last  25  yca-s. 

Tiie  Bench  found  that  the  Council  had  made  good  their  claim,  but  they 
rt'duced  tlie  amount  to  £4.  lOs.,  including  costs. 


PARLIAMENTARY  INTELLIGENCE. 


TRADING    WITH    THE    ENEMY. 

The  Trading  with  the  Enemy  (Extension)  Bill  passed  through  the  Com- 
mittee stage  in  the  House  of  ('ommons  on  the  17th  inst.  The  Home 
Secretary  (Sir  J.  Simon)  again  exi)lained  the  objects  of  the  Bill.  Under 
the  Bill  a  pro-(jlerman  firm  in  a  ntnitral  country  was  put  on  a  black  list, 
an<l  British  customers  would  not  be  abl(>  to  trade  with  it  witliout  incur- 
ring a  i»enalty.  The  reason  was  because  they  wanted  to  do  all  they  could 
to  j)revent  a  suspected  firm,  say.  in  South  America,  from  assisting  the 
enemy.  Where  a  firm  was  within  the  jurisdiction  the  right  thing  was  not 
to  ])enalise  people  wlio  traded  with  it.  but  to  attack  the  firm  itself.  Firms 
in  this  conntiy  wliich  were  sus)»e(ted  of  liaving  enemy  associrttinns  were 
ulready  dealt  with  l»y  existing  legislation,  but  it  was  said  tliat  surh  firms 
ought  not  to  be  allowed  to  continue  to  carry  on  business.  Tliere  were 
many  eases  in  which  the  existing  ])ractice  was  the  right  one  to  adopt, 
bul  tliat  was  no  reason  why.  if  there  were  cases  that  should  be  dealt  with 
in  a  dilTerent  way,  the  (Jovernment  should  not  take  jiower  to  <lo  so.  In 
the  shortest  possii.Ie  tim  •  an  inde|wii(lenl  bill  would  be  presented  which 
would  give  the  Board  of  Trade  power,  bv  some  ])roper  procedure,  where 
th(^  national  intc-rests  re(|uired  it,  instead  of  authorising  a  businesA  to  go 
on  to  make  j»rovision  for  the  business  to  sto]>. 


PATENT    RECORD. 


SPECIFICATIONS  PUBLISHED. 

The  following  abstract  from  some  of  the  sptcifications  recently  publiihr.i  have  been 
specially  compiled  by  Messrs.  Mbwburn,  Ellis  &  Pryor,  Chartered  Patent  Afeitts, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  dele  applied  for  differs  from  the  dale  on  which  Iht  application  was  lodged 
at  the  Patent  OlTice  the  former  is  given  in  brackets  after  the  lillt. 

1914   SrBCIFICATIONS. 

23,146  L^NDIS  ii  Cyr  S.  A.   Prepayment  ebctriclty  meters.    (25/9/13.    Addition  to 

18,464/14) 
22,927  SiBMBNS  St  Halskb  Akt.-Cbs.    Apparatus  for  operating  electrical  devices  at  a 
distance.     (21/11/13.) 
Comprises  apparatus  for  electrically  controUinc  rr  -rlraslnp  rfct»Tm!r,'>-'  rprrsti.^ns 
at  a  distance  with  the  use  of  synchronously  ;■  s- 

mitting  and  recsi-'inR  stations,  in  which  the  -  of 

pendulums  or  swinRinq  mechanisms  which  are  i,^  n 

to  swing  out  simult.ineously,  and  which,  after  a  r  rf 

oscillatory  movement,  are  apain  stopped  automati..^..., . 
22,950  Allcbmbinb  Elbktricitats-Cbs.    Cooling  of  tui-bo-dynamos  and  lilra  electrica 

machines.    (21/11/13.) 
23.072  B.T.-H.  Co.  &  Wheat.     Illumination  of  surfaces. 
23,113  Terry.     Electric  incandescent  lamps. 
23,122  B.T.-H.  Co.     (G.E.  Co.)    Vapour  electric  devices. 

Consists  in  the  provision  of  an  insulating  seal  having  a  section  of  mineral  insulation 
united  respectively  to  an  electrode  and  a  metal  container,  a  metal  body  adjacent  to 
the  mineral  Insulation  having  substantially  the  same  coefficient  of  expansion. 


23,236  Harry  W.  C^ox  &  Co.  &  DoNNiTHORNE.    X-ray  apparatus. 

23,321  Electric  &  Ordnance  Accessories  Ck).  &  Etchells.    (kintrol  of  switches  for 

electric  I  ighting  or  heating  systems. 

1915  Specifications. 
1.173  BAS3AME3E.    Tilting  electric  furnace  for  melting  and  refining  metals. 
1.609  Robert  Bosch  (Fi.RM  OF).     Electric  regulating  devices.    (Addition  to  27,961,'12.) 
1.715  W.  Sanders  &  Co.  &  Sanders.     Incindescent  electric  lamps. 
1.740  Majestic  Electric  Development  Co.     Electric  radiator.    (3/2/14.) 
2,3S&  B.T.-H.  Co.     (G.E  Cd.)     ElectricSvitch:;-.,  circuit-brealcers,  and  the  like. 

Consists  in  fu'nishing  the  stationary  or  movable  or  bath  arcing  contacts  with  a 

piece  of  magnetic  material  which  is  arran^ei  to  give  a  magnetic  field  partly  embracing 

and  surrounding  the  cantact  and  exte.T ding  "  into  the  space  bstji/aen  the  two  arcing 

contacts  when  they  sepirate." 

2.833  Dates.    Conduits  for  electric  cibles  and  the  like. 

3  984  Dixon.    Cjntrollingsyste.-ns,  particularly  applicable  to  the  control  of  a  telegraph 

strip.    (16,3/14.) 
5,629  BoBROFF  &  Universal  Indicator  Co.     Electric  signalling  apparatus  or  indi- 
cators. 
5.673  Simpson.    Contact-breakers  for  magneto-electric  machines.    (15/4/15.) 
5.943  Giles.     Electric  switches.    (24,'4/14.) 

8.453  Uren&Gamble.    Means  for  joining  up  the  ends  of  electrical  conduits.  (18/6/14.) 
9,158  Jackson  Electric  Stove  Co.,  G:?ie3dach  Holmes,  Smith  &  Williams.     Electric 

cooking. 
10,957  Samuel.  Slingd,  Gunton  &  Douglas.    Electric  railway  systems.    (Addition  to 

14,984/14.) 
10  953  Samuel.  Slinoo.  Gunton,  Powell  &  Kinoston.    Electric  railway  syitems. 

(Addition  to  15,539/14.) 
12,267  Renault.    Electric  CDntroller  and  circuit  making  and  breaking  device  having  a 
closed  field.    (26/8/14.    Addition  to  24,121/14.) 


APPLICATIONS  FOR  PATENTS 

Note. — The  undermentioned  Applications  (except  those  marked  t)  are  not  open  to 
public  inspection  until  aftt:r  acceptance  of  Complete  Specificalions.  Those  marked  *  ere 
open  to  inspection  12  months  after  the  date  attached  to  them,  if  they  have  not  been  publishei 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  of  communicators 
of  inventions  When  complete  Specification  accompanies  application  an  asterisk  is  agixed. 

November  23.  1915. 

6,502  Mayor  &  Odulson  &  Lawrence.     Electric  switch  appliances. 
16.508  Leon.     Insulation  system  for  cells  and  batteries. 
16,516  Beaumont.     Electric  batteries. 

16,524  Wheeler.     Machine  for  instruction  in  reading  Morse  code. 
16.535  Falk,  Stadelmann  &  Co.  &  Beauchamp.     Lamp  shades  or  screens. 
16.540  Marks.    (Interstate  Electric  Novelty  Co..  U.S.)     Electric  batteries.* 
16.550  Alexander.    Telegraph  or  telephone  line  insulator. 

6,562  Butterfield  &  Ashworth.    Pi'cduction  of  tungsten  from  scheelite.* 

November  24,  1915. 
16,565  ScHOLEFiELD.    Clampc  or  supports  for  coils  or  windings  when  used  on  electric 

circuits. 
16.569  Dewhurst.     Electric  lamp  holders. 

16.591  B.T.-H.  Co.    (G.E.  Co..  U.S.)    Systems  of  radio  communication. 
16,602  CocHLOvius.     Electric  furnaces.    (24/11/14,  Switzerland.)* 
16,614  Etablissements  de  Dion-Bouton  Soc.   Anon.     Magneto-electric  generators. 

(17/6/15,  France.)* 

November  25,  1915. 
16,640  Electromotors  Limited  &  Greenhalgh.    Dynamo-electric  machinery.* 
16.643  Jenkins  &C.  1.  Syndicate.     Electrolytic  cells. 
16.647  CocKRELL.     Electrical  connection. 
16,671  James.    Electrodynamic  brakes  for  use  in  connection  with  printing  machines. 

(Addition  to  596/15.)* 

November  26,  1915. 
16.687  Dyer.    Mine  signalling  apparatus. 
16,692  Smithson  &  Callender's  Cable  &  Construction  Co.    Winding  drums  for  electric 

wires,  cables  and  the  like. 
16,694  &  16,695  Railing  &  Angold.    Arc  lamps. 
16,719  Caldwell.    Substanceforuseinconnection  with  X-ray  work  In  human  and  other 

bodies. 
16,721  B.T.-H.  Co.    (G.E.  Co..  U.S.)    Vehicles. 

16.730  Perreur-Lloyd.    Electrolytic  production  of  zinc,  copper  orother  metak.    (Ad' 

dition  to  4,681/15.)* 

16.731  Vandervell.    Portable  battery  lamps. 

November  27,  1915. 

16.753  Harvey.    Galvanic  batteries. 

16.754  Harvey.    Manufacturing  the  elements  of  electric  batteries  and  performing  like 

operations. 
16,765  G.  D.  Peters  &  Co.,  Hibberd  &  Kino.     Electrically  lighting  railway  and  other 
vehicles. 

November  29,  1915. 

16.779  MoROAN.    Train-signalling  devices. 

16.780  Westwood.    Switchesforelectricc/clelamps.    (Divided  application  on  7,909/15. 

May  28.) 
16.761  Murdoch.     Electric  generator  or  motor. 
16,797  Marks.    (Inte.-stite  Electric  Novelty  Co.,  U.S.)    Casings  for  portable  electric 

flashlights. 

November  30.  I9I5. 
16.814  Hyde.     Electric  steel  and  alloy  making  and  refining  processes. 
16.836  Canton.     Electromagnetic  driving  or  transmission  gear.* 
16.846  Brook  &  Bishop.     Electric  switches. 

16.853  Lakin.    Terminals  for  the  flexible  cables  of  medico-electrical  apparatus. 
lb.854  Walker.     Dynamo-electric  machines  of  the  commutator  type. 

16.865  Gibson  &  Benns.    Portable  electric  lamps. 

16.866  Conner.     Hunting  or  copying  switch  arrangements,  and  electrical  range-finding 

systems  embodying  such  arrangements. 

December  1,  1915. 
16,898  Ellefsbn.     Alternating-current  motor  starters. 
16,9CX)  Bowden  &  Thompson.    Cables  for  the  distribution  of  electrical  power.   (Divided 

application  on  4.535/15.     March  24.) 
16.928  Girardeau.    Dynamo-electric  machines.    (Addition  to   16.107/15.       2/12/14. 

France.)* 

16.933  PiEPER  &  Pispbr.     Rotary  converters.* 

16.934  Jackson.    Intercommunication  telephones. 

December  2.  1915. 
16.961  Cri'ikshanks.     R  nals  and  the  like. 

16.990  Pbrrett.     Spsr-: 

16.992  international  E;  t-    jkk  Co.  &  Lb  Noir. 

annunciators,  chiefly  for  hotels. 

16.993  Intbrnational  Electric  Co.  &  Lb  Noir.    Switches. 

16.994  Bbrry.     Electrical  heat  radiators. 
17,000  International  Electric  C.^.  &  Lb  Noir.    Audible  signal  devices. 

December  3.  1915. 
17.022  Aktibbolaght  Elektrisk/"  U  ,nar.     Electric  furnaces.    (16/12'14.  Sweden  ) 

17.033  Dbllbr.     Electric  lar 

17.034  Smith.    Means  <or  lay  1  lectin e  field  telephone  wires. 

1 7.035  Latham  &  Graham  jt  Latham.     Mirrors  or  reflectors. 

1 7.036  Graham  &  Graham  &  Lathav:.    Signalling  devices.* 

December  4.  1915. 
1 7.060  FiLDBS.    Cc>nn»cti<<Ti  between  electric  incandescent  lamps  and  holders. 
1 7.062  Greaves  *  f  Electric  furnaces. 

1 7,092  Baker      X  raphy. 


Electrical  signalling  systems  or 
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COMMERCIAL  TOPICS. 


American 

Foreign 

Trade. 

and  thus  create 


There  was  recently  incorporated  in  the  State  of 
New  York  the  American  International  Corpora- 
tion, with  a  capital  of  $50,000,000,  in  order  to 
establish  trade  relations  with  foreign  countries 
market  for  American  products,  and  also  to  finance 
and  protect  developments  in  foreign  countries  undertaken  by  Ameri- 
can engineers  and  manufacturers,  and  to  assist  in  fina,ncing  the  re- 
habilitation of  industries  in  foreign  countries.  The  company  will  not 
engage  in  a  direct  banking  business,  but  wiU  have  very  broad  powers. 
Of  the  capital,  $49,000,000  will  be  in  common  stock  and  $1,000,000  in 
m£,nagers'  shares.  If  dividends  above  7  per  cent,  are  paid,  one-fifth 
will  be  divided  a.mong  the  managers'  shares  a,nd  the  remaining  four- 
fifths  among  the  holders  of  the  common  stock.  ME,na.gers'  shares 
ca.n  be  held  only  by  those  actively  engaged  in  managing  properties 
under  the  direction  of  the  company,  p.nd  must  be  sold  back  to  the 
corporation  at  their  value  when  connection  with  the  corporation  is 
severed  One-half  of  the  common  stock  has  been  offered  to  the 
stockholders  of  the  Natione,l  City  Bank  of  New  York,  and  no  public 
offer  of  the  stock  will  be  made  ;  that  which  is  not  subscribed  for  by 
the  bank's  stockholders,  together  with  the  remainder  of  the  stock, 
will  be  placed  with  firms  having  interests  abroad.  Mr.  Charles  A. 
Stone,  head  of  Messrs.  Stone  &  Webster,  is  president  of  the  new 
corporation,  a.nd  while  he  will  not  sever  his  connection  with  the  engi- 
neering corporation,  he  will  devote  all  his  time  to  the  new  venture. 
Mr.  R.  P.  Tinsley,  treasurer  of  the  Standard  Oil  Co.,  is  secretary  and 
treasurer,  and  an  influential  board  of  directors  includes  the  following  : 
Messrs.  J.  Ogden  Armour,  Charles  A.  Coffin,  William  E.  Corey, 
Joseph  P.  Grace,  James  J.  Hill,  Otto  H.  Kalm,  R.  S.  Lovett,  Ambrose 
Monell,  Hy.  S.  Pritchett,  Percy  A.  Rockefeller,  John  D.  Ryan,C.  H. 
Sabin,Wm.  L.  Saunders,  Jas.  A.  Still  man  ,,Chas.  A.  Stone,  F.  A.  Van- 
derlip,  Theo.  N.  Vail,  Edwin  S.  Webster  and  A.  H.  Wiggin. 


UtiUty  of 
Showrooms. 


A  good  illustration  of  the  utility  of  showrooms 
was  given  at  a  recent  meeting  of  Burton-on- 
Trent  Council  by  Aid.  Lowe,  chairman  of  the 
Gas  and  Electricity  Committee.  Ha-^ing  supplied  details  of  the  cost 
of  equipping  the  electricity  and  gas  showrooms,  Aid.  Lowe  gave 
instances  of  the  results  of  the  showrooms.  He  said  that,  though 
there  were  but  II  electric  fires  when  the  electric  showrooms  were 
opened,  there  were  about  163  at  the  present  time,  which  indicated 
increased  revenue.  Nearly  a,ll  gas  concerns  in  this  country  had  show- 
rooms, and  found  the  necessity  for  enlargmg  and  developmg  them. 
The  placing  of  gas  fires  commenced  two  years  ago,  and  since  then 
between  600  and  700  had  been  fixed. 

3|:  4:  :(:  * 

Chare-p<!  for  During  the  course  of  the  last  of  his  series  of  six 

Elppfrir  Hpafin?  lectures  on  the  subject  of  electric  heating  and 
°'  cooking,  given  recently  at  University  College, 
Dr.  J.  A.  Fleming  remarked  upon  the  raising  of  the  rates  for  elec- 
trical energy  for  heating  and  cooking  purposes,  more  or  less  as  a 
result  of  the  war.  He  strongly  expressed  the  view  that  the  charges 
for  lighting  only  should  have  been  increased,  and  the  existing  rates 
for  cooking  and  heating  maintained.     He  pointed  out  that  these 


Wiring 
Improvements. 


rates  under  normal  conditions  are  sufficiently  high,  and  although  they 
have  contributed  towards  the  increased  popularity  of  electric  fires 
and  other  apparatus,  they  do  not  justify  increases  which  range  from 
15  to  25  per  cent.  Having  regard  to  all  the  circumstance.s,  we  cannot 
but  a.gree  with  Dr.  Fleming  in  his  critici.sm.  We  appreciate  that 
centra,l  station  engineers  are  labouring  under  difficulties  arising  from 
shortage  of  labour,  and  are  also  operating  with  coal  and  other  sup- 
plies at  increased  cost,  but  having  regard  to  the  amoimt  of  energy 
which  can  be  consumed  during  off-peak  hours  by  cooking  and 
heating  apparatus,  it  might  reasonablj'  be  expected  that  steps  would 
be  taken  which  would  not  discourage  this  class  of  consumer,  nor  tend 
to  militate  against  the  increased  S2,le  of  domestic  electric  appliances. 
The  grievance  is  most  pronounced  where  the  lighting  and  heating 
are  charged  for  at  separate  rates  and  the  respective  energj'  Is  meas- 
ured by  separate  meters.  It  is  amongst  this  class  of  consumer  that 
there  will  be  a  marked  falling  oft'  in  the  use  of  electric  heating  and 
cooking  devices,  particularly  if  gas  is  still  available  as  a  standby. 
We  realise  that  it  may  be  inexpedient  to  discriminate  as  between  one 
class  of  consumer  and  a.nother,  and  that  there  might  be  a  risk  of 
something  in  the  nature  of  a  strike  among  lightmg  consumers  who 
do  not  use  cooking  apparatus  and  who  would  feel  aggrieved  that  they 
are  bearing  more  than  their  share  of  the  increased  charges  for  elec- 
trical energy.  It  is  perhaps  a  little  early  yet  for  central  station 
engineers  who  have  made  heavy  increases  in  the  rates  to  note  exactly 
what  effect  the  new  charges  have  had  upon  the  undertaking.  If 
there  is  a,ny  truth  in  Dr.  Fleming's  suggestion  that  the  increased 
charges  will  militate  against  the  use  of  electric  cooking  and  heating 
apparatus,  or  even  occasion  its  discontinuance,  then  central  station 
engineers  may  take  action  to  adjust  the  prices  and  jjlace  them  on  a 

more  equitable  basis. 

*  *         *        * 

Many  of  the  books  which  are  written  on  the 
subject  of  electric  light  wiring,  and  which  profess 
to  be  practical  guides  to  wiremen  and  electrical 
contractors,  are  sadly  lacking  in  information  on  the  subject  of  break- 
downs and  repairs.  From  what  we  can  gather,  the  average  elec- 
trical contractor  is  a  long-suffering  person,  and  rather  than  exchange 
views  with  his  confreres  upon  the  work  in  which  he  is  engaged,  he 
prefers  to  maintain  silence.  Probably  he  thinks  that  in  so  doing  he  is 
keeping  secret  infonnation  which  would  be  damaging  to  his  interests 
and  those  of  his  industry  if  it  were  published.  For  example,  we  believe 
that  perpetual  difficulties  have  presented  themselves  in  the  wiring 
of  premises  in  which  there  is  free  moisture  or  an  atmosphere  chargetl 
with  corrosive  fumes.  A  typical  instanf>e  is  to  be  met  with  in  the 
wiring  of  stables.  Not  infrequently  this  class  of  work  may  come  into 
the  hands  of  a  small  contra  tor  with  limited  exijerience.  He  dis- 
covers that  after  wiring  the  premises  with  perhaps  half-a-dozen 
different  systems,  the  installation  alwa,ys  breaks  down  owing  to  the 
presence  of  ammonia  fumes.  It  will  be  noticed  from  our  Supple- 
ment pages  this  week  that  a  method  has  at  l?.st  been  devised  which 
has  proved,  after  extensive  practical  experience,  to  be  suitable 
for  the  installation  of  electric  lighting  and  power  in  chemical  works, 
breweries,  cold  storage  plants,  manure  works,  stables,  &c.  The 
secret  of  the  success  of  this  system  appears  to  be  due  to  the  use  of 
solid  rubber  insulation  as  the  Outer  protective  covering  for  the  wires, 
and  the  design  of  the  fittings  from  which  joints  are  made  and  the 
connection  established  between  the  branch  circuits  and  lamnholders 
and  switches.  The  details  of  this  method  of  wiring  will,  we  feel  sure, 
be  followed  with  the  utmost  interest.  The  makers  claim  that  the 
system  is  a  complete  solution  of  the  problems  of  wiring  in  the  chiss 
of  premises  to  which  we  have  referi-ed.  It  is  gratifying  to  note  that 
it  is  an  essentially  British  product  and  is  entii-ely  distmctive  from 
anything  which  has  previously  been  introduced. 

*  *         *         * 

...      «.  It  is  announced  that  shareholders  on  the  Indian 

Indian  Share-  j-^gigter  of  the  Bombav  Electric  Supply  &  Tram- 
holders  and  ^^..,^.g  (^Q  recentlv  held  a  meetuig  to  consider 
Income  Tax.  j^^'^^^g  ^j  obtaiiiiiig  relief  from  English  income 
tax.  The  chairman  (Sir  David  Sassoon)  said  legal  ophiion  was  to 
the  effect  that  the  onlv  means  by  which  the  company  could  escape 
from  liability  to  pay  the  English  tax  was  by  transferrmg  the  manage- 
ment to  Bombay.'  Resolutions,  providing  for 
constitution  of  the  company,  were  adopted. 


alternations   in  the 
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IMPORTS    AND    EXPORTS  OF  ELECTRICAL 

MANUFACTURES. 

For  the  week  J^< .   i-'>,  1915,  to  i)cc.  18,  1915. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  {See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

GooLE. — France:  Elec.  lamps.  6  pk.:.- 

LivERPOOL.— (/.S.^.  .•  Electrodes,  58  pkgs. ;  Uricnumerated,  151  pkgs. 

LottDou.— U.S.A.:  Elec.  machinery,  £925;  carbon  candles,  £30;  telephone 
materials,  £65  ;  lamp  parts,  £170  ;  wire  and  cable,  £297:  Elec.  lamps.  £757:  unenu- 
merated,  £5,090  — 365  pkgr,.  Holland:  Elec.  lamps,  £3,517—420  pkgs. ;  lamp  parti, 
£390;  Elec.  machinery,  £125;  unenumerated.  £430  France:  Elec.  I----  -100; 
Elec.  machinery,  £292  ;    unenumerated,  £180  — 132  pkgs.    Denmark:    Elt  ry, 

£9,237.     Italy:   Elec.  machinery,  £310.     Canada:   v/ire  and  cablf-  fiw  ,:J: 

elec.  machinery,  £376:  unenumerated,  £173. 

Manchester.     U.S.A.:  Unenumerated.  265  pes. 

EXPORTS. 

To     Australasia.     Auckland:     Elec.     r/jachinery,     £135:     ■■-" ---..j     j/'es. 

Jl/e/to«rrt«.'  Elec.  machinery.  £140;  unenumerated,  £1,253.     Sy  -y, 

£647;  Elec.  elow  lamps,  £353  :  wire  and  cable.  £172;  unenumi:.  -  ^--  ...../;?- 
Ion:  Elec.  glow  lamps  £324;  elec.  machinery  £401 ;  unenumeratej.  £364.  Brisbane: 
Wire  and  cable,  £76;  unenumerated, £39.  Dunedin:  Wire  and  c.iV!'.  £252:  unenu- 
merated, £187.  Lyttelton:  unenumerated,  £142.  Adelaide:  Wir'  e,  £44; 
unenumerated,  £221.  FrKmanlle :  Unenumerated.  £36.  Perth:  U;.  :.  £160. 
Christchurch:  Unenumerated,  £400.  Invercargill:  Wire  and  cable,  1,4/.,;,  unenu- 
merated, £54. 

kf KICK.— Durban :  Wire  and  cable.  £45:  unenumerated,  £725.  Port  Elizabeth: 
Wire  and  cable.  £1,182:  unenumerated.  £39.  Cape  Town:  Wire  and  cable.  £496: 
telegraph  material,  £102;  unenumerated,  £718.  Fad  London:  Unenumerated,  £200. 
l^amibar:  Unenumerated,  £25. 

EryifT.— Alexandria:  Wir<>  and  cahtp.  €212:  unenumerated,  £36.  Port  Said: 
Unenumerated.  £46.    Suez:   T  '  £3.575. 

Sou-]  H  AND  Central   Amk  Elec.  machinery,  £1,063  ;    wire  and 

cable,  £4,200:   telerrraph  mai-^i .  .i. : -.j  .    u:,M.„n  crated,  £595. 

U.S.A.— iV«tt/  York:   Elec.  machinery.  £43 

Holland. — Amiterdam:  Unenumerated,  £58.    Rotterdam:   Elec.  machinery,  £22. 

Portugal. — Lisbon:   Unenumerated.  £1 12. 

Spain. — Barclona:   Wire  and  cable.  £27;   unenumerated,  £283. 

llALY.— Genoa:    Unenumerated. £300. 

Norway.— Christiana:  Wireand  cable,  £2,064;  Elec.  machinery,  £74;  unenumerated. 
£329. 

India,  Ceylon,  Indo-China  and  Straits  Settlements.— flowiay.-  Unenumerated, 
£834.  Calcutta:  E''-  "•  - '  inery.  £23 ;  wi-  •'  -^'-  ':260:  unenumerated,  £833.. 
Madras:    Unenun  ')8       Ceylon:  .  £205.     Kara:hi:    Unenu- 

merated, £122.     F<r  r.am:    Unenum'  ^   „ 

Chiuk— Shanghai :  Elec.  machinery,  £79;  wireand  cable,  £104;  unenumerated, 
£227. 

Japan. —Yokohama:   Unenumerated,  £695.    Kibe:   Unenumerated,  £1,239. 

Java.— BalcTvia:   Wire  and  cable,  £1.460. 

West  Imdif-  '^  ■■'■■:ios:  Unenumerated,  £172.  Demarara:  Unenumerated.  £34. 
Grinada:   Urn/  :  €200. 

Gibraltar.      >', :.J  cable,  £69. 

tAoncjcco.-  Fatal:    Unenumerated,  £77. 

Francp.  -Dieppe:  Unenumerated,  £75.  Paris:  Unenumerated,  £820.  Calais: 
Unenumerated,  £83.    Harr'-:   Unenumerated,  £97. 

FOREIGN  GOODS  (duty  paid  and  free). 

Auckland:   Unenumerated,  £829.     New  York:    Unenumerated.  £1.003.      Dunedin: 
Unenumerated,  £363.    tombay:     Uneni  i^'-'  ^' *      '■i?i        /  v*..//  ..      i  ?n».  ,,.„.,r   .„^ 
£97.     Cakutta:  Unenumerated,  £60.    C 

enumerated,    £29.      Pan':,:    Unenumet  ■  .  i  7. 

i;>f)o«.'  Elec.  clow  !  '7.    /.yrW/a«.  Unenumerateil,£97.   /'(rr/A.-  Unenumerated, 

£32.    Sydney:  Unc:  .£225. 

IN   TRANSIT. 

Cape  Town:  Elec.  lamps,  &c.,  V)')-\.     A  .■•,,■    Elec.  lamps,  iu..  £1,930.    Sydmy' 
Elec.  lamps,  tic.  £455. 

NoTK. — Thcr  largo  numlx;r  of  items  in  those  oflicial  returns  under  the 
misleading  lioading  "  unenumerated  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  eloctrioal  materials." 


EDUCATIONAL  NOTES. 

ShefHeld  University.— .\«  it  rt>sult  of  the  war,  h  dcpftrtmcnt  has  boon 
0|)ene(l  at  tlii.s  univcrHity  for  (he  Hciciitilic  teaching  of  gloKx  niakiuR. 
A  lecturer  and  a  ilcmon.slrator  have  airejidy  Ikh-ii  apiMjintrd.  and  it 
iH  to  be  lioped  tlial  tlic  i-ITortH  to  dcvrlop  a  woll-known  Vorkwiiiri' 
induHtry  will  be  HucccHMful. 

Northampton  Polytechnic  Institute.  .\t  tin-  anntial  jirize  dixiribn 
liun  the  rniu  ipal  nlriivd  to  Uic  ctiiKationnl.  wirial  and  n'rn'ative 
work  of  the  InHtituto.  During  laHt  M^twion  I.TIS  htudenth  wen- 
ennillcd,  as  agaijisl  2. Id?  the  iin'vion.M  M's.>.ioii.  Tlie  student  hours 
fell  from  70  (i  to  4S.  MJiowing  tln>  drain  <  "'-A  by  enlixtjueitt.  The 
Upticiil  iSoeiety  had  eon(rii)nte<l  a  cod  Ic  Runi  in  nup|M)rt  of 

the  optical  cIa.'*H<'H.  The  certihcat«-H  awaidxl  by  the  City  and  tiuiidh 
i Ms( it uto  were  (>7,  a.s  against  l(»l  the  pn'MouH  HCSHioii.  Twcnty-two 
members  of  the  Htaff.  22G  Ntndentw  an<l  11!)  mnnben*  of  the  Instilnte 
had   joined   the  Colours.     The   Roll  of  lb  i  ,  «»»i  (he  niimm  of 

Mcven  killed  and  .si\  injiirx-d  in  their  eoiuitrx  . 

Clanrn'R  have  been  formed  in  fiehl  telephony,  r.in  l«blc 

work  nnd  mn|)  rending  for  artillery  Hivi.^ions.     1  '  .i 

bc(-n  dune  for  the  (Jiiveniment .      Kinnlly.  the  onlu 

eiminecring  college  wiis  closc-d,  and  tli  \ 

from  .luly  1.     Stndent.s  nnd  stiilT.  wil  i 

tliJK  wnik.      In  order  to  nllowthis  work  to  jirneeed  the.  w>n>or  >  w 

the  <l.i\  engineering  eollege  are  not  l)eing  run  t  Iuk  H4<!i<>inn.  Thi  in.  ,|>.i| 
c\pr(>s.seH  his  keen  appreciation  of  the  eUvctivc  and  loval  anKictancf  giv<  n 
to  him  I IV  the  stnlT. 


BUSINESS   NOTICES. 

Mr.  Alan  Williams,  1LI.E.E.,  has  removed  to  5,  Chan  eery -lane, 
London,  W'S'.,  where  he  continues  to  rejiresent  the  Anderston 
Foundry  Co.  and  the  British  Electric  Plant  Co.  In  addition  he  will 
continue  his  electrical  and  general  engineering  business.  Telephone 
Xo.,  2367  Holborn  ;   and  telegrams,  ''  Aln\vilm.s,  Fleet,  Loudon." 

After  the  1st  jirox.  the  address,  of  Mr.  Arthur  T.  Cooi^er,  consuitmg 
engineer,  will  be  3,  Clements  Inn,  London,  W.C.  Telejihone : 
Hoi  bom  0309. 

.Magnetic  A]jpliances  (Ltd.)  has  removed  to  159,  Westminster 
Bridge-road,  London,  S.E.     Tele]jhone  :    "  Hop  4703." 

The  partnershij)  between  Fredk.  Wm.  Bowen  and  Thos.  Jenkin 
(trading  as  the  South  Wales  Electric  Welding  Co.),  Glantawe- 
chambers,  \\'ind-.street,  Swansea,  has  been  dissolved.  Debts  bj- 
Mr.  Bowen,  who  continues  at  the  same  place  and  under  the  same 
st>le. 

Herbert  D.  W.  Lewis  and  Raiidell  H.  Fletcher,  consulting 
engineers.  Prudential-buildings,  St.  Mary-street,  Cardiil,  have  dis- 
solved partnershij).     Debts  by  'Six  Fletcher. 

Plant  for  Sale. — An  advertiser  has  for  disposal  two  250  kw.  rot-ary 
conNcrlds  with  transformers  and  switchgear,  suitable  for  6,()00  v. 
three-phase,  50  ^  ,  supply  ;  generating  at  440  v.  d.c.  three-wire. 

Plant  Wanted.— Messrs.  Easton,  Gibb  &  Son  (Ltd.),  H.M.  Dock- 
yard. P.o.syth,  advertise  for  two  shunt-wound  motors  or  generators  of 
about  400  kw.  each  at  500  volts  d.c. 

Patent  Development. — The  jjroprictors  of  jjatent  Xo.  28.017  1909, 
relatijig  to  '  .\n  imjiroved  process  of  homogeneou-sly  uniting  metal 
bodies  by  heat,"  desire  to  negotiate  for  the  .sale  of  the  patent  rights 
or  f(jr  the  grant  of  licences.  Incjuiries  to  Messrs.  1).  Young  &  Co., 
patent  ajzents.  1 1  &  12,  Southamiiton-buildings,  Loudon,  W.C. 

Christmas  Holidays. — It  is  amiounced  that  the  Siemens  lamj)  and 
sujiplies  department,  38-39,  Ui)i)er  Thames-street,  E.C.,  \\ill  be  closed 
from  Friday  evening,  the  24th  inst.,  until  Wednesday  morning,  the 
29th  in.st. 

For  stocktaking  the  de])artnient  will  be  also  closed  on  Thursday, 
Friday  and  Saturday,  Dec.  30  and  31,  and  Jan.  1,  1916,  but  in  order  to 
meet  customers'  urgent  requirements  the  counter  will  be  open  on 
Wednesday  and  Thursday  the  29th  and  30th  inst. 

"The  British  Thomson-Houston  Co.  aimounce  that  Mazda  House 
will  be  closed  on  Saturday,  Dec.  25,  and  Monday,  Doc.  27,  and  for  the 
jairpose  of  stocktaking  on  Friday.  Dec.  31.  and  Satunlay,  Jan.  1. 
The  counter  will,  however,  be  open  for  busuiess  on  Friday,  Dec.  31. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

An  application  for  the  discharge  of  Jas.  P.  K.  Clark,  electrical 
and  mechanical  engineer  (lately  trading  as  Geo.  Driver  &  Sous), 
Hythe-n)ad.  Willesden  Junction,  London,  X.W..  will  be  beard  on 
Jan.  12  at  Hankruptcy-buildings,  Ivondon,  ^V.C. 

An  application  for  the  discharge  of  Herbert  Page  (trading  a,s 
Smeeton  \'  Page),  electrical  engineer.  63.  Queen  Victoria -street, 
l>indon,  K.C.,  and  32,  Marl  borough -road,  Chiswick,  will  Ik?  heard  on 
Jan.  1 1  at  Bankruptcy-building?,  l^iondon.  W.C. 

The  Parana  Power  Syml.  (Ltd.)  is  being  vouutl  up  voluntarily,  and 
Mr.  L.  Maltby  (Messrs.  Deloitte,  Pleuder,  (wilhths  &  Co.).  5.  l^ndon 
Wall-buildings,  Ixmdon,  E.C.,  has  been  apjxjintcd  liijuidator.  .\ 
nx'eting  of  creditors  will  be  held  at  the  oflice  of  the  liquidator  on 
Dei.  30. 


ELECTRICITY  SUPPLY. 


I 

EXTENSIONS. 

Derby.-     Ihe  L,(i.  BoanI  have  auiiiohsed  the  Council  to  bomw 
£2.<II3  f(ir  n  otors  and  £1.927  for  mains. 

Hammersmith  (London).— The  Finance  Committee  recommends 

ugh  (otmeil  to  apply  for  sanction  to  borrow  £3.(XMi  for  the 

(y   undert. iking,   including  extensions  of  mains  for  giving 

f<u])plie8  (or  additional  su]iplies)  of  enei^y  to  a  number  of  factories, 

<•>•'  '       '        '     f        i.h  which  will  amount  to  £.3,216. 

'  lia>-  lH'<'n  apjKiinted  cljairiuiiu  atid  .\Id.  Johnsi>i. 

vice  <  liiiumiin  of  the  Klectricity  Committer. 

Huddersdeld.-    .\t   the  last  meeting  of  the  Cori>oralion  the  Elec- 
trieif  \  ( '..Miinif i<  «■  i;  ported  on  future  extensions. 

1  heij  that  additional  hupplicK  be  given  for  liu 

1"^"  "US  of  mains  an*  not  neccKjjary.      Klectrical  « ii. .  i..' 

'"'"  M  will  be  supplied  to  ^onsunu-rs  onlv  on  the  con- 

'^<"ii       ,  \  f,.r.in>  ■  '  .  f 

"i  "'-.     >  ■    ll  l>e  CO),.  .  ,,.t 

entail  additiunal  capital  expcnditurv. 
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It  was  agreed  to  ask  the  Finance  Committee  to  make  provision  for 
£10,000  caj)ital  expenditure. 

The  committee  passed  a  resolution  of  sympathy  with  the  family  of 
Councillor  J.  W.  Lawton,  chairman  of  the  committee,  who  died  suddenly 
on  Dec.  1. 

Kingston-on-Thames. — An  inquiry  was  held  last  week  into  the 
Council's  application  for  sanction  to  a  loan  of  £1(5,792  for  the  electric 
supply  undertaking,  of  which  £11,000  was  for  new  works  and  £5,792 
excess  expenditure  on  previous  loans. 

The  borough  electrical  engineer  (Mr.  J.  E.  Edgcome)  stated,  in  rej)ly  to 
the  inspector  (Mr.  P.  M.  Crosthwaite),  that  in  anticipation  of  the  sanction 
to  the  £11,000  loan  £507.  6s.  had  been  spent. 

The  Inspector  said  he  could  not  understand  why  the  Corporation  did 
not  apply  for  sanction  to  the  excesses  as  they  occurred,  instead  of  leaving 
them  to  accumulate.     Such  sanctions  were  given  by  the  Board  every  day. 

Mr.  Edcjcome  explained  that  it  was  running  expenditure  to  take  con- 
sumers as  they  applied.  He  gave  detailed  evidence  showing  how  the 
excess  expenditure  was  made  up,  and  the  various  items  making  up  the 
loan  of  £11,000  for , new  expenditure.  The  efficiency  of  the  new  oil 
engines  came  out  very  high  indeed.  For  the  complete  year  ended  March 
31  last,  the  figures  for  coal  worked  out  at  l-802d.  per  unit  sold,  whereas 
the  fuel  oil  cost  was  only  0-424d.  per  unit.  In  other  words,  it  cost  four  times 
as  much  to  generate  by  coal  as  it  cost  to  generate  by  oil.  In  22  years  they 
had  only  had  nine  breakdowns,  which  was  a  very  good  record.  They  put 
on  about  100  new  customers  every  year,  and  the  loan  was  intended  to 
cover  the  next  four  years.  They  were  at  the  present  time  connecting  one 
firm  which  was  to  work  night  and  day.  After  going  over  the  items 
absolutely  necessary,  the  Inspector  said  he  made  out  the  total  to  be 
£3,682,  plus  the  excess  expenditure,  which  of  course  must  be  provided  for- 

London  County  Council. — On  Tuesday  the  following  loans  for 
electricity  purposes  were  sanctioned  :  Islington  B.C.,  £985  ;  St. 
Pancras,  £15,000  ;   and  St.  Marylebone,  £3,800. 

Redditch.— The  Urban  Council  have  decided  to  borrow  a  further 
sum  of  £12,542  for  extensions  of  electricity  supply  undertaking. 

Southend-on-Sea. — The  L.G.  Board  has  sanctioned  the  raising  of 
the  necessary  loan  for  the  purchase  of  the  machinery  for  the  Leigh 
and  Thorpe  Bay  sub-stations  on  the  understanding  that  the  Cor- 
poration would  endeavour  to  dispose  of  same  and  not  fix  it  without 
the  Board's  consent.  The  Light  Railways  Committee  has,  therefore; 
invited  offers  for  the  purchase  of  the  plant. 

The  Committee  has  had  before  them  correspondence  which  passed 
between  the  electrical  engineer  (Mr.  R.  Birkett)  and  Messrs.  Carricks, 
of  Edinburgh,  the  contractors  for  the  supply  of  the  overhead  travelling 
crane  for  the  Leigh  sub-station,  from  which  it  appeared  that,  owing  to  the 
inability  of  the  Corporation  to  accept  delivery  at  an  earlier  date  in  con- 
sequence of  the  withholding  by  the  L.G.  Board  of  their  sanction  to  the 
raising  of  the  money  for  the  equipment  of  the  station,  they  were  unable 
to  supply  a  crane  in  accordance  with  the  original  spe  jification,  but  that 
they  could  sup])ly  a  crane  with  heavier  girders  at  an  additional  cost  of 
£36.     The  Committee  has  accepted  this  offer. 

Stafford. — At  the  last  meeting  of  the  Council  it  was  reported  by  the 
Gas  and  Electricity  Committee  that  the  time  had  come  when  they 
could  not  safely  continue  with  their  present  plant,  and  they  had  had 
under  consideration  at  a  special  meeting  the  question  of  extending 
the  electric  generating  plant.  They  were  hoping  at  the  earliest 
possible  moment  to  submit  a  comprehensive  scheme. 

Walthamstow. — Having  considered  a  report  of  the  electrical  engi- 
neer (Mr.  G.  R.  Spurr)  as  to  the  demand  upon  the  generating  station, 
the  Lighting  Committee  has  directed  him  to  communicate  with  the 
proper  department  of  the  Government  as  to  extensions  of  the 
plant  and  mains. 

GENERAL. 

Barnes. — Mr.  Whitworth,  shift  engineer  at  the  electricity  works, 
has  resigned,  and  the  filling  of  the  vacancy  has  been  left  to  the 
chairman  of  the  Lighting  Committee  and  the  electrical  engineer, 
with  power  to  make  a  temporary  appointment  at  £120  a  year. 

B.E.A.M.A. — The  following  firms  h^ive  recently  been  elected 
members  of  the  B.E.A.M.A.  :  Messrs.  Cole,  Marchent  &  Morley, 
Hick,  Hargreaves  &  Co.,  and  the  Edison  &  Swan  United  Electric 
Light  Co. 

Bermondsey  (London). — In  consequence  of  enlistment  of  per- 
manent shift  engineers  the  Electricity  Committee  decided  to  appoint 
a  number  of  temporary  engineers  at  £2.  2s.  per  week. 

It  has  been  found,  however,  that  this  sum  is  not  sulKcient  to  attract 
or  retain  suitable  men,  and  the  Committee  has  authorised  the  appoint- 
ment of  two  temporary  engineers  at  £3  ])er  week.  As  Mr.  Jackson,  third 
engineer -in-charge,  is  in  receipt  of  a  salary  of  £120  per  annum,  and  Mr. 
Stone,  temporary  engineer-in-charge,  is  receiving  £2.  2s.  per  week,  the 
-Committee  recommends  that  for  the  duration  of  the  war  they  should  be 
paid  at  the  rate  of  £3  per  week. 

Brighton. — The  proposal  to  increase  the  charges  for  electric  current, 
referred  to  in  our  last  issue,  caused  considerable  discussion  at  the 
meeting  of  the  Council  last  week.  ] 

Aid.  CoLBouRNE  said  that  before  the  war  freight  to  Shoreham  Harbour 
Was  6s.  a  ton,  now  it  was  20s. ;  but  if  coal  wa8  14s.  or  15s.  before  the  war  i 


why  should  it  be  43s.  now  r  He  moved  that  the  CoinmitU-e'ij  rvcom- 
mendations  V>e  referred  l>ack  with  instructiorus  to  Hubniit  a  report  on  the 
subject  by  the  engineer,  together  with  their  recommendations. 

This  amendment,  having  been  seconded,  was  carried  by  18  vote*  to  15. 

East  London  Linking-up  Scheme.— Poplar  Electricity  Co; 
has  approved  the  draft  agreement  for  giving  effect  to  the  j.;    , 
for  linking  up  with  Hackney  Borough  Council's  undertaking. 

Poplar  will  lay  and  maintain  two  015  three-core  cables,  pilots        '  ■    '   . 
phone  communication  to  Hackney  boundary,  and  Hackney  wii 
maintain  two  0-15  three-core  cables,  pilot  and  telephrdie  <■• 
to  the  Hackney-Poplar  boundary.     Poplar  will  provide  -w ,       „  ; 

cable  projection  gear  for  linking  up  the  mains,  cost  being  borne  equally 
by  Poplar  and  Hackney.     Each  party  will  have  the  use  of  the  other 
party's  spare  plant  without  any  kilowatt  charge,  and  will  be  entitled  Ut 
supply  from  the  other  party's  S7)are  generating  plant  at  a  minimi!  ■ 
of  0-25d.  per  unit,  measured  at  the  supplying  Councils  swir 
Supply  will  be  given  at  between  6,000  and  H/JfX)  volts  three  j  ■ 
alternating  current  at  50  periods  per  second.     So  far  as  practicable,  t  -^.. 
party  to  give  to  the  other  equal  supplies  of  energy,  and  the  agreement  is 
to  remain  in  operation  for  20  years  unless  terminated  by  mutual  agree- 
ment, and  provision  is  also  made  for  the  revision  of  the  charges. 

In  order  to  give  effect  to  the  scheme  it  will  be  neces.sary  to  lay  mains 
from  the  northern  sub-station  to  Hackney  boundary'  at  a  co.st  of  £2,<XJ0, 
and  an  extra  £350  for  e.h.t.  panels  and  switchgear.  The  Finance  Com- 
mittee recommends  the  borrowing  of  the  £2,000,  the  £350  being  paid  for 
out  of  revenue. 

Foots  Cray. — A  notice  from  the  local  electricit\'  supply  company, 
intimating  that  it  was  proposed  to  make  a  charge  of  Is.  per  metre 
per  quarter,  has  been  referred  to  the  Lighting  Committee  by  the 
Urban  Comicil. 

Gilllngham. — Last  week  the  Council  were  recommended  to  again 
increase  the  cost  of  electric  current  by  10  jjer  cent. 

The  Chaii'man  of  the  Electric  Light  Committee  (Aid.  Holmes)  gave  the 
big  increase  in  the  cost  of  coal  as  the  reason  for  the  advance.  With  the 
10  per  cent,  added,  electric  current  would  be  quite  as  cheap  as  gas. 

The  Town  Clerk  read  several  letters  from  consumers  of  current,  most  of 
whom  were  not  prepared  to  agree  to  any  alteration  of  existing  arrange- 
ments. 

Eventually  it  was  decided  to  refer  the  matter  to  the  Committee,  with 
130 wer  to  act. 

Halesworth.  — The  Urban  Council  have  decided  not  to  offer  any 
opposition  to  the  proposal  of  the  Halesworth  Electricity  and 
Engineering  Works  to  establish  electricity  supply  works  and  to  use 
overhead  cables. 

Hove. — At  the  recent  Council  meeting,  on  the  ])resentation  of  the 
minutes  of  the  Lighting  Committee  Aid.  Clark  pointed  out  that  two 
consumers  would  not  consent  to  change  from  the  110  to  220  volts 
supply 

He  said  they  were  the  only  two,  and  to  keep  them  on  the  lower  voltage 
would  involve  great  expense.  It,  therefore,  became  necessan.-  to  apply 
to  the  Board  of  Trade  to  authorise  the  change  to  be  made.  The  Com- 
mittee hoped,  however,  that  the  two  consumers  would  not  make  such  a 
step  imperative,  but  gracefully  consent  to  the  change. 

Islington  (London).— The  Finance  Committee  has  reported  on  the 
proyjosal  of  the  Lighting  Committee  to  increase  the  price  charged  for 
electrical  energy. 

The  committee  report  that  th^y  had  a  statement  prepared  by  the 
Deputy  Borough  Treasurer,  showing  the  estimated  expenditure  and  in- 
come of  the  electricity  undertaking  for  the  year  entiing  March.  1917, 
from  which  it  appeared  that,  owing  to  the  increase  in  the  cost  of  produc- 
tion (due  mainly  to  the  price  of  coal  showing  an  advance  of  nearly  70  jht 
cent,  on  previous  prices)  a  large  deficiency  would  result  if  the  jiresent 
charges  were  continued.  An  increase  of  15  p<.>r  cent.,  commencing  with 
the  March  quarter.  wouUi  a])proximately  meet  such  detieienc}-. 

LoftUS-in-Cleveland.— The  Urban  Coimcil  has  made  a  gnwit  to 
Messrs.  Pease  &  Partners,  who  were  i-espons'ble  for  the  electric 
lighting  arrangements,  in  respect  of  the  reduced  revenue  owing  to 
street  lighting  restrictions.  £200  is  to  be  taken  for  the  full  yesur,  and 
a  sum  apportioned  according  to  the  number  of  times  huups  have  act 
been  lit. 

Portsmouth. — Lpst  week  the  Corporation  adopted  a  recommenda- 
tion of  the  Electric  Light  Committee  to  increase  the  charge  for  elec- 
tric current  for  power  heating  and  lighting  by  15  i^er  cent,  as  from 
Dec.  31,  the  minimum  charge  remaming  as  at  present  and  no 
alteration  being  made  in  the  case  of  prepaid  slot  meter  consumers. 

In  moving  the  adoption  of  the  report.  Aid.  F.  ('..Foster  said  he  was 
sorry  that  such  a  resolution  had  had  to  be  brought  forward,  but  the  com- 
mittee had  a  big  deficit.  There  had  been  a  large  increase  in  the  cost  of 
coal,  the  estimated  increase  in  the  outlay  for  wliich  this  year  being 
£8,000.  The  decrease  in  revenue  was  £3.200  and  the  increase  in  the  smk- 
in'^  fund  £i  000.  They  had  saved  £1.000  in  wages,  but  the  net  loss  for 
the  year  would  be  about  £9,300.  The  15  per  cent,  might  enable  them  to 
make  both  ends  meet. 

Councillor  H.  R.  Pink  pointed  out  that  he  doubted  whether  the  lo  per 
cent.  increa.>^e  was  enough.  A  great  deal  would  be  lost  througli  the 
shorter  hours  of  busiues's  in  public-houses,  who  were  very  large  con- 
sumers. 


440 


THE  ELECTRICIAN,  DECEMBER  24,  1915. 


Tynemouth. — The  electrical  engineer  (Mr.  C.  Tumbull)  reiwrts 
that  in  many  cases  the  consumption  of  current  by  motors  \vf,s  much 
less  than  was  expected,  and  he  recommends  that  the  1  ^d.  rate  be  not 
charged  unless  the  consumers,  along  with  an\-  lighting  on  the  same 
service,  take  current  to  the  value  of  £1  in  a  quarter. 

The  Electricity  Committee  proposes  to  make  a  minimum  charge  of  5s.  per 
cjuarter  in  respect  of  supplies  to  garages.this  being  in  addition  to  meter  rent. 

The  Borougli  Surveyor  has  been  authorised  to  consult  an  expert  as  to 
the  condition  of  the  Tynemouth  Traction  Co.'s  tramways. 

Ulverston. — Tt  was  announced  at  the  Rural  Council  last  week  that 
the  High  Fumess  Committee  had  reported  that  Coniston  Parish 
Council  had  agreed  to  the  erection  of  poles  and  also  the  laying  of 
certain  underground  cables  in  connection  with  the  electric  lighting 
scheme,  and  they  recommended  that  a  clause  be  inserted  in  an  agree- 
ment to  be  made  between  the  j)romoters  and  the  Rural  Council 
giving  the  latter  an  option  of  purchase  of  the  propo.sed  works.  The 
matter  was,  however,  referred  back  for  further  consideration. 

Yarmouth. — After  Dec.  31  the  price  of  electric  current  will  be 
increa.sed  from  rM.  to  fid.  per  unit,  but  the  charge  to  churches, 
chapels,  schools  and  hospitals  will  he  5d.  per  unit. 


TRACTION   NOTES. 


Birmingham. — The  Board  of  Trade  inquiry  into  the  tramway 
accident  which  occurred  on  Nov.  12  took  i)lace  on  Saturday. 

Geo.  L.  Owen,  motorman  in  charge  of  the  car,  descriJx'd  what  took 
place  on  the  morning  of  the  accident.  It  was  raining  heavily  at  the  time, 
and  on  nearing  Lichfield-road  he  found  he  could  not  stop  his  car  at  a 
request  stop,  so  he  applied  his  brakes,  but  they  took  no  effect;  the  car 
gained  speed  and  ran  off  the  rails  in  Lichfield-road.  It  wont  across  the 
road,  turned  on  its  side  and  struck  an  electric-light  standard,  agaiivst 
which  it  leaned.      He  was  thrown  on  his  side  by  the  accident. 

In  Tv])\y  to  the  Inspector  (Col.  Druitt),  he  could  not  say  why  the  brakes 
refused  to  act,  unless  there  was  an  open  circuit  or  a  l)ad  rail. 

The  IxsPECTOR  :  It  could  not  have  been  a  bad  rail  with  that  heavy  rain. 

The  conductor  of  the  car  gave  evidence,  and  mentioned  tiiat  a  passenger 
was  able  to  jump  on  to  the  car  at  Pugh-road,  so  it  could  not  have  been 
going  at  a  great  pace  there. 

Mr.  R.  H.  DiCKixso.v,  engineer  to  the  Corporation  tramway  depart- 
ment, said  the  magnetic  hand  brakes  were  tested  after  the  accident  and 
they  worked  all  riglit.  When  he  first  saw  the  car  the  sand  ])edal  was  not 
in  working  order.  The  dri%'er  could  not  have  pulled  liimsclf  up  by  it.  as 
he  stated,  because  there  were  no  nuts  at  the  bottom  of  the  iicdaj, "which, 
if  taken  hold  of,  would  have  come  'lean  away.  The  car  had  only  re- 
cently been  re-wheeled  and  was  thorougidy  overhauled  in  Novemljer 
1!)14.  Cars  were  examined  in  the  sheds  every  day.  He  thought  the 
driver  must  have  been  going  at  too  high  a  speed,  and  threw  his  magnetic 
l)rake  right  over,  instead  of  notching  it  in  the  ordinary  way,  and  theic 
l)eing  no  sand  to  use  tli.it  had  the  efTect  of  jiiekini:  >ip  the  wheels,  wliicli 
went  over  on  to  tiic  roadway.  At  the  s|M-ed  at  whi<ili  tlie  ear  was  said 
to  he  travelling  by  Owen,  it  siiould  have  turned  the  curve  nil  right  if 
the  wheels  had  been  allowed  to  rotate. 

Evidence  of  the  testing  of  the  brakes  and  of  their  being  in  order  was 
given,  and  the  inipiiry  cotu'luded. 

Bradford.-  Last  week  the  ('orp<  ration  decided  to  oinplcy  women 
conductors  as  an  exj)eriment,  but  all  women  will  be  disjK'ii.sed  with 
at  the  conclusion  of  the  w;,r  on  (he  rotuni  of  their  own  emjjloyees.  or 
immediiAely  suflieicnt  male  labour  can  be  obtauicd. 

Up  to  the  present  ()89  men  have  joined  H.M.  Forces  and  of  the  remainder 
(818)  of  military  age  r).")()  ha\e  been  attested  under  the  Derby  scheme. 

There  will  \n'.  tramear  ser.ifc  on  Sunday.  Dec.  2fi. 

L.C.C.  Tramways. — On  Tuesday  an  emergency  rci>ort  wa.s  sub- 
mitted to  the  L.C.C.  by  the  Highways  Cnininifteo  rrcoinnu-nding 
ca[)ital  c.xpeiulitui-e  of  £4.r)(M»  fur  doubling  <'ertain  .neetions  of  the 
existing  tramways  between  Nile-street  and  Abbey  Wood.  Th<« 
recommendation  was  carried. 

I'm  III  11(11/  HndLilniriik'.  |{e|ilying  to  ^fr.  (Jilberl.  Mr.  Hiune  Kni«l  that 
th»'ri'  was  no  agieem<iit  willi  the  Snnlli  London  IClrctric  K.nlway  in 
regard  to  providing  additional  travelling;  farililies  in  the  ease  of  a  b'eak 
down  of  the  tramways  in  Soulii  lymdon,  itnl  in  sneli  an  event  it  wan  the 
j)ractice  to  tclejihone  to  the  coiupany  so  that  they  could  provide  for 
additional  tvanie. 

Middlesex  Tramways.--The  employees  of  the  MetrojHjIitan  Ele<trie 
Tramways  (Ltd.)  lu'Ae  been  gran1<*d  an  inenjvse  of  2<l.  a  day  on  th<'ir 
wages  maxijuum.  and  an  j.ddilion  of  Is.  a  week  wur  bonus  to  men 
earning  between  30s.  and  408.  a  week. 

Railway  Rates.^I'nder  the  Railway  A-  Can.il  Traflii"  ,\(  t.  1SS8. 
the  following  increases  in  rates  will  conic  into  force  on  Jan.  1 ,  1!M0  :  — 

Dublin,  to  and  from  English  and  Welsh  stations,  carriages  and  motor 
cars  ,'{s.  (t<l.each,  and  all  other  goods  traffic  (with  certain  excejitions.  such 
as  grain,  beer.  ale.  cattle,  sheej).  &e.),  nt  station-to-'*tatii)n  rates.  M.  per 
>r,  including  cartage,  lid.  jier  ton 


ton. 


Interior  Irish  stations,  to  and  from  English  and  Welsh  stations,  goods 


traffic  at  station-to-station  rates.  5d.  pe'  t^n,  or,  at  ^ates  including  col- 
h-flion  rr  delivery,  lid.  per  ton. 

Walthamstow. — The  CommLs.sioner  of  Police  has  advised  the 
Tramwavs  Manager  that  it  would  be  inadvisable  to  provide  flash 
lamps  for  the  use  of  conductors  on  the  tramcars. 


EMPIRE   NOTES. 


Australasia. — We  have  received  from  Mr.  W.  G.  T.  Goodman» 
the  chief  engineer  and  general  manager,  a  card  with  Christmas  and 
New  Year  greetings  on  one  side  and  exhaustive  statistics  relating  to 
the  undertaking  of  the  Adelaide  Municipal  Tramways  Trust  on  the 
other. 

The  statistics  include  all  that  is  usually  included  in  the  annual  accounts 
of  municipal  trading  undertakings,  and  give  the  comparative  figures 
from  190!)  to  1915.  This  handy  form  of  accounts  will  doubtless  be  pre- 
ferred ))y  many  persons  to  the  usual  volume  form. 

Gisborne  (N.Z.)  Council  has  decided  to  submit  proposals  to  the  rato- 
pavcrs  for  raising  loans  for  electricity  works  (£10,000)  and  tramwavs 
(£30,000). 

The  electrical  engineers  of  the  Wellington  (N.Z.)  tramways  and  lighting 
d"])artiients  have  been  requested  to  rejwrt  fully  on  the  subject  of  the 
sup))ly  of  electrical  energy  to  outlying  districts.  The  general  manager 
of  the  tramways  department  advises  that  consideration  should  be  given 
to  the  possibility  of  a  hj'dro -electric  scheme  being  adopted. 

H.M.  Trade  Commissioner  in  Australia  (Mr.  G.  T.  Milne)  reports  that 
the  Federal  Attorney-General,  at  the  close  of  a  meeting  of  the  metal 
conference  on  Oct.  14,  stated  that  arrangements  had  been  completed 
whereby  the  whole  of  the  copper  output  of  Australia  suitable  for  electro- 
lytic treatment  could  be  dealt  with  in  the  Commonwealth.  The  pro- 
blem the  conference  had  considered  was  how  to  make  ))ro vision  for 
refining  copper.  The  electrolji:ic  process  might  now  be  regarded  as 
.settled,  and  as  to  the  fire  refining  method,  he  was  confident  that  the 
arrangements  made  by  the  conference  in  regard  to  it  would  be  sufficient 
to  treat  all  Commonwealth  copper  ore  not  treated  electrolj-tically.  The 
policy  of  the  Government  had  been  to  make  provision  for  treating  copper 
ores  so  that  they  should  afford  employment  for  capital  and  laboiir  within 
the  Commonwealth.  The  export  of  copper  matte  and  blister  copixr 
would  not  in  future  be  jiermitted  unless  it  could  be  clearly  shown  that 
facilities  for  refining  were  insufficient.  Only  one  further  step  remained 
to  be  taken — namely,  the  manufacture  from  metallic  copper  of  all  copper 
and  brass  goods  con.sumed  within  the  Commonwealth.  The  Fetieral 
Attornej'-General  hoped  soon  to  he  able  to  aiuiouncc  that  this  problem 
also  had  been  satisfactorilv  solved. 


MISCELLANEOUS  NOTES. 


Inquest. — The  incjuest  on  the  three  victims  of  the  recent  tmmcar 
accitlcut  at  Birmingham  was  concluded  on  the  15th  inst. 

(iEo.  Lee  OwEX.  the  driver  vi  the  tramear,  said  that  on  the  morning  of 
Nov.  12  he  left  Witton  depot  at  5:18.  On  the  journey  he  t<'.sted  the 
1)rakcs  twice  and  they  were  in  orde-.  The  ear  was  stfipjK^d  at  the  eom- 
])ulsory  sto])  at  Park-road,  and  on  receiving  the  signal  the  journey  was 
resumed.  Witness  left  the  hand  brake  off.  gave  the  controller  a  couple 
of  notches  to  start  the  car,  and  then  shut  off  jxiwer,  and  the  car  went 
along  imiH'lled  by  its  own  weight.  He  applied  the  hand  brake  at  the 
crossing  in  order  to  steady  the  car, and  afterwards  j)ut  on  the  magnetic 
brake  and  dropiird  som(>  sand.  He  continued  doing  so,  but  found  the 
magnetic  l)rake  would  not  act.  He  then  aj)plie<l  the  hand  brake,  but 
that  failed  to  hold  the  car.  Near  I'ugh-road  he  dropjxMl  more  sand,  shut 
the  controller  to  the  off.  and  reversed  the  key  from  the  backward  to  the 
forward  jxisition.  He  applied  the  magnetic  brake  to  the  top  notch.  an<l 
also  the  hand  brake.  Witness  then  heard  the  whe<'ls  crunching  over  the 
sand,  and  the  next  thing  he  know  was  that  the  car  had  left  the  rails.  It 
overturned  while  crossing  the  uphill  track  in  Lichfield  n)a<l.  The  whole 
three  of  the  brakes  failed  to  act.  He  tried  the  magnetic  braki-  first,  ho 
then  tried  to  stop  at  Tngh-roatl  with  the  han<l  brake,  but  that  di<l  not 
slop  the  ear  :  ■nul  theti  lie  reversed  the  key.  He  could  not  sungrit  why 
at  lliat  i»arlieular  time  tlii-y  should  not  act.  unless  it  was  a  Iwd  rail.  Ho 
tonunenced  to  a]i)ily  brake  jmwer  immediately  after  ])a-sing  I'ugh-niad. 

Tin  <  'oronor  summed  ap.  and  the  ju-y  returned  a  verdict  of  ".\<  cidontal 
•  hath,"  atiding  a  rider  that  in  their  ofinion  the  driver  ntisjudgeil  the 
<li--t.Mu-p  fo'  applyini;  the  brakes. 

Interesting  Private  Munitions  Plant.—Sir  .Tan.cs  Horliek,  Bf.rt- 
wiui  h;-.s  two  soil'-  serving  ;.t  the  front,  has  found  yet  another  outlet 
for  his  jiatrioti.sm  by  the  conversion  of  liis  motor  rejMiir  shops  into 
a  miniature  munitions  works. 

Sir  James  Horliok  jx^sscsses  a  first -rate  electrical  plant,  and.  a*  ma.v 
Iv  exjK'cted.  electricity  plays  an  im]>ortant  part  in  the  driving  of  the  three 
screw-cutting  lathes,  dnlling  machines,  v'tc.  with  which  those  works  are 
titt<><l.  iSir  .lanics  has  i)hco<l  his  engin<H'r  (Mr.  A.  S.  Taylor)  in  charge  of 
the  shops.     We  a;e  awan''  that   it   is  not  cvcrv  ccptrx   cvfafe  thai   hag 
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facilitios  for  the  making  of  war  material,  but  wo  are  bringing  the  above 
K])U'ndi<i  ('(Tort  to  the  notice  of  our  readers  as  we  feel  sure  thtt  there  must 
be  many  lathes  and  other  maehincs  lying  idle  througliout  the  country 
which,  (^ven  if  they  could  not  bo  used  in  ])osition,  could  be  ])ut  to  most 
tiseful  ])nr|)ose  elsewhere,  and  all  in  possession  of  such  would  do  well  to 
get  into  touch  with  Messrs.  llawlirigs  Bros.  (Ltd.),  who  will  be  pleased 
to  give  inquirers  the  benefit  of  their  experience,  as  they  were  favoured 
with  instructions  from  Sir  James  Horlick  for  the  equipment  and  general 
arrangements  of  the  works,  or  to  Mr.  W.  Reason,  the  energetic  secretary  of 
the  local  Munitions  Committee. 

Munition  Case. — At  Blackburn  Munitions  Tribunal  last  -week  an 
electricion  alleged  that  a  firm  had  unrea,sonably  withheld  his 
certificate.    ■ 

He  said  he  had  had  extra  work  to  do  since  the  war  and  contended  he 
was  not  ])roperly  remunerated  ;    lie  was  also  over-worked. 

The  ("haifman  said  it  was  rubbish  to  say  ho  was  over-worked.  He  did 
not  know  what  they  were  coming  to  when  men  complained  because  they 
had  to  walk  from  one  works  to  another.  The  firm  said  the  man  was 
single,  was  25  years  of  age  and  had  not  attested. 

The  certificate  was  refused. 

Prohibited  Exports.— By  an  Order  in  Cotmcil,  issued  on  Tuesday 
last,  the  exportation  of  the  following  is  prohibited  : — 

Hematite  pig  iron  and  iion  and  steel  smelting  scrap  to  all  destinations  ; 
bichromate  of  soda,  solid  drawn  steel  tubes  and  material  for  wireless 
telegraphs,  to  all  destinations  other  than  British  possessions  and  pro- 
tectorates. 

Imports. — The  following  are  official  values  of  electrical  machinery, 
material  and  apparatus  imported  into  this  country  (a)  during  Nov- 
ember, 1915,  and  (6)  the  aggregate  figures  from  Jan.  1  to  Nov.  30, 
with  the  increases  or  decreases  compared  with  the  corresponding 
periods  of  1914  : — 

Electrical  machinery,  (a)  £110,109  (including  generators  and  motors 
other  than  for  aeroplanes,  motor  cars  and  cycles,  £17,589,  and  electrical 
machinery  unenumerated,  £92,520)  (decrease  £28,623),  (6)  £1,394,861 
(including  generators  and  motors  other  than  for  aeroplanes,  motor  cars 
and  cycles,  £240,637,  and  electrical  machinery  unenumerated, £1,154, 224) 
(increare  £41,010)  ;  telegraph  and  telephone  cables,  submarine  (a)  £180 
(decrease  £724),  {b)  £3li  (decrease  £1,588) ;  other  than  submarine,  (a) 
£2,140  (increase  £851),  (6)  £28,285  (decrease  £18,538)  ;  telegraph  and 
telephone  apparatus,  (a)  £29,896  (increase  £14,777),  (6)  £108,994  (decrease 
£84,982)  ;  other  electrical  wires  and  cables,  rubber  insulated  {a)  £3,741 
(increase  £2,174),  (b)  £86,520  (decrease  £144,093) ;  with  other  insulations, 


(a)  £526  (increase  £179),  (h)  £43,862  (decrease  £15,779);    carboiw,  (a) 

£15,797  (increase  £8,987),  (h)  Ll'.'Af.'M  (inerea.-e  £20,I4H);  '^dw  lamj*. 
(«)  £10,182  (increase  £4,755),  (h)  £133,65(J  (inc.-ea^;  £19,(J<U)7  arc  Uini» 
and  electric  searchlights,  (a)  £l.'16  (increaw;  £81),  (6)  £2,800  (ilccTftatie 
£414)  ;  parts  of  arc  lamps  and  searchlights  (other  than  carixmn),  (a)  £«,612 
(decrease  £425),  (b)  £79,127  («lecreasc  £5,2:i9> ;  primary  and  wcondary 
batteries,  (a)  £35,895  (increase  £25,369),  (b)  £144,014  (iricreaxe  £62,f»8)'; 
meters  and  measuring  instruments,*  (a)  £4,435,  (b)  £28,080 ;  Hwitch- 
boards,*  («)  £185,  (b)  £5,449;  electrical  goods  and  apj)aratu«  unenu- 
merated, (a)  £21,609,  (b)  £187,842.  Total  of  electrical  goo^Js  and  appa- 
ratus other  than  machinery  and  uninsulated  wire,  (a)  £131,3.'U  (increase 
£68,.509),  {b)  £984,231  (decrease  £167,786). 

*  Not  enumerated  separately  in  previous  years. 

Exports. — The  exports  of  electrical  machinery,  material,  &c.  (a) 
during  November,  1915,  and  (6)  from  Jan.  1  to  Nov.  .30,  with  the 
increase  or  decreases  compared  with  the  corresponding  jK-riods  of 
1914,  were  as  follows  :— 

Electrical  machinery,  (a)  £1,302,869  (including  railway  and  tramway 
motors,  £7,777,  generators  and  motors  other  than  for  aeroplanes,  motor 
cars  and  cycles,  £76,668,  and  electrical  machinery  unenumerated,  £32,768) 
(increase  £3,523),  (6)  £1,302,869  (including  railway  and  tramway  motors 
£107,010,  generators  and  motors  other  than  for  aeroplanes,  motor  care 
and  cycles,  £640,420,  and  electrical  machine  y  unenumerated,  £.555,439 
(decrease  £737,709) ;  telegraph  and  telephone  cables,  submarine  (a) 
£59,967  (increase  £25,065),  (6)  £353,361  (decrease  £120.132) ;  other  than 
submarine,  (a)  £60,632  (increase  £31,587),  (6)  £405,365  (increase  £1 13,850); 
telegraph  and  telephone  apparatus,  («)  £.30,587  (increase  £14,669),  (6) 
£202,063  (decrease  £31,251) ;  other  electrical  wires  and  cables,  rubber 
insulated,  (a)  £73,471  (increase  £46,887),  (6)  £332,.557  (increase  £15,478); 
with  other  insulation,  (a)  £60,257  (increase  £30,485),  (6)  £468,675 (increase 
£88,094)  ;  carbons,  (a)  £1,058  (increase  £611),  (6)  £8,203  (increase  £896) ; 
glow  lamps,  (a)  £15,130  (decrease  £1,156),  (6)  £146,346  (increase  £19,696)  ; 
arc  lamps  and  searchlights,  (a)  £2,826  (increase  £2,622),  (6)  £6,961 
(decrease  £5,888) ;  parts  of  arc  lamps  and  searchlights  (other  than 
carbons),  (a)  £1,088  (increase  £898),  (6)  £20,764  (decrease  £1,488); 
primary  and  secondary  batteries,  (a)  £16,509  (decrease  £461),  (6)  £181,189 
(increase  £20,022) ;    meters  and  measuring  implements,*  (a)  £14,466, 

(b)  £139,935;  transformers,*  (a)  £7,714,  (b)  £61,738;  switchboards,* 
(a)  £3,717,  (6)  £54,898  ;  electrical  goods  and  apparatus  unenumerated. 
(a)  £58,488  (decrease  £7,137),  (6)  £539,962  (decrease  £267.163).  Total 
of  electrical  goods  and  apparatus,  other  than  machinery  and  uninsulated 
wire,  (a)  £405,910  (decrease  £169,967),  (b)  £2,922,017  ("increase  £88,687). 
t.  *  Not  enumerated  separately  in  previous  years. 


TENDERS    INVITED. 


Telegraph  and  Telephone  Material,  &c. 

Tenders  are  invited  for  the  supply  of  Wheatstone  Automatic 
High-speed  Receiver,  a  Wheatstone  Automatic  Receiver,  &c., 
to  the  Australian  Commonwealth  Postmaster-General's 
Department.  Tenders  to  the  Deputy  Postmaster-General, 
Brisbane  (Queensland),  by  Feb.  23.  Tender  forms,  specifica- 
tions, &c.,  from  the  Commonwealth  Offices,  72,  Victoria-street, 
London,  S.W.     See  advertisement. 

In  reference  to  the  invitation  of  tenders  by  Dtjrban  Cor- 
poration for  (1)  Telephone  Apparatus  and  Materials  ;  (2)  Under- 
ground Cables  (paper  insulated,  annoured,  silk  and  cotton 
covered,  &c.)  ;  and  (3)  540  Cast-iron  Pipes,  9  ft.  in  length,  for 
the  cables,  it  has  been  arranged  that  firms  who  tendered  by  the 
date  originally  announced  (Dec.  1)  m?.y  amend  their  figures 
and  send  them  to  Messrs.  Webster,  Steel  &  Co.,  5,  East 
India-avenue,  London,  E.C.,  by  Dec.  31. 

The  Deputy  Postmaster-General,  Adelaide,  requires  tenders 
by  2  p.m.  Jan.  26  for  20  tons  g.i.  Wire  (schedule  No.  402)  for 
Australian  Commonwealth  Postmaster-General's  Department, 
b'pecification  from  the  Deputy  Postmaster-General,  Adelaide. 

The  Deputy  Postmaster-CJeneral,  Brisbane,  requires  tenders 
by  noon  Jan.  2G  for  Telephone  Instruments,  Parts  and  Acces- 
sories (schedule  No.  344)  for  the  Australian  Commonwealth 
Postmaster-General's  Department. 

Tender  forms,  &c.,  in  above  cases  from  High  Commissioner  for 
the  Commonwealth  of  Australia,  72,  Victoria -street,  London,  S.W. 

Coal-Handling  Plant. 

Darlington   Corporation   require   tenders   by   Jan.    12  for 
supply  and  erection  of  Coal  Bunkers,  Elevators,  &c.,  at  their  elec- 
tricity works.     Specification  from  Borough  Electrica,!  Engineer. 
Power  House  Extension. 

St.  Pancras  (London)  Council  require  tenders  by  noon  Jan. 
10  for  wSteel  Constructional  Work  of  extension  of  power  house. 
Drawings  can  be  seen  at  57,  Pratt-street,  Camden  Town,  N.W. 


i 

Electric  Power  Plant. 

Tenders  will  be  received  at  the  Negcciado  Quinto  de  l.i 
Segunda  Seccion  (Material)  del  Estado  Mayor  Central  de  la 
Armada,  Ministerio  de  Marian,  Madrid,  mitil  Jan.  20,  for  the 
Construction  and  Installation  in  the  Cadiz  Naval  Arsenal  of  an 
Electric  Power  Plant.  Conditions  of  tender  may  be  seen  at  the 
above-mentioned  Negociado.  Tenders  (in  Spanish),  on  paper 
bearing  a  1  peseta  stamp,  must  be  accompanied  by  specifications 
and  plans.  A  provisional  deposit  of  20,000  pesetas  (about  £SvX))  is 
required  to  qualify  any  tender.    Local  representation  is  necessary. 

Electrical  Supplies,  &c. 

ToxTETH  Park  Guardians  require  tenders  by  noon  Dee.  29  for 
three  months'  Electrical  and  Engineers'  Supplies. &c.     Fonus  of 
.  tender  from  the  Clerk,   15,  High  Park-sti-eet,  Liverpool. 

Hampstead  (London)  Comicil  require  tenders  by  4  p.m.  Jan.  G 
for  one  or  three  years'  supply  of  Electrical  Enguioers*  Stores. 
Oils,  Ironmongery,  &c.  Forms  of  tender  from  the  Town  Clerk, 
Town  Hall,  Haverstock  Hill,  N.W. 

Wiring  and  Fittings. 

Bishop  Auckland  Urban  Council  i-equire  tenders  by  Dec.  28 
for  Electric  Lighthig  of  new  Engine  House  at  West  Mill.     Speei- 
,    fications  can  be  seen  at  the  \\'aterworks  Manager's  Office. 

Electrically-operated  Pumps. 

The  Metropolitan  Board  of  Water  Supply  and  Sewerage, 
Sydney,  require  tenders  by  2  p.m.  Feb.  7  for  the  supply  and 
delivery  at  the  No.  1  pumping  station  at  Ultimo,  Sydney, 
N.S.W.,  of  Two  Units,  consisting  of  Centrifugal  Pumijs  and 
Electric  Motors  (each  to  pump  4.000  gallons  per  minute),  with 
the  necessary  Switchboards,  Starters,  &c.,  and  spare  parts. 
(Contract  No.  1,301.)  Specification  and  form  of  tender  from 
the  offices  of  the  Board,  341,  Pitt-street,  Sydney,  N.S.W. 
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Motor-Generator,  Switchboard,  &c. 

The  Victorian  R.ul\vay  Commissioners  require  tenders  by 
11a.m.  Jan.  5  for  a  15  k\v.  Motor-generator  and  Accessories, 
Switchboard  and  Connections),  and  by  Jan.  12  for  about  2,000 
tons  Steel  Rails  and  100  tons  of  Fish-plates  Specifications,  &c., 
from  the  Commissioners,  Spencer-street,  Melbourne. 

Electrification  of  Cranes. 

Tenders  uill  be  received  until  Jan.  6  at  the  offices  of  the 
Junta  de  Obras  del  Puerto,  Alameda  de  Mazarredo,  'A,  Bilbao, 
for  the  Electrification  of  Seven  Movable  3-ton  Steam  Cranes 
and  One  Fixed  2.5-ton  Steam  Crane  on  the  wharves  at  Bilbao. 
Local  representation  is  necessary. 


TENDERS  RECEIVED  AND  ACCEPTED.  M 


Valencia  (Spain). — The  Port  Authorities  have  awarded  a  contract 
for  supjJy  and  erection  of  four  electric  cranes  to  the  Sociedad  La 
Maquiniata  Maritima  y  Terrestre,  of  Barcelona,  at  about  £7,780. 

London  County  Council. — The  following  tenders  have  been 
accepted  for  the  supply  of  insulating  materials  : — 

L.  Andrew  &  Co.,  llobert  W.  Blackwell  &  Co.,  Geo.  Hattcr.sley  &  Sons, 
Geo.  MacLellan  &  Co.,  Micanite  &  Insulators  Co.,  and  Siemens  Bron.  &  Co. 


Brlstol. — The   Docks  Committee   has   accepted   the   tender  o_ 
Siemens  Bros.  &  Co.  for  supply  of  425  yds.  of  triple  concentric  paper 
insulated  cable. 

Government  Contracts.— The  following  tenders  were  r.ccepted  by 
the  British  Government  Departments  during  November : — 

War  Office. — Craypark  Electric  Cable  Co.  and  Macintosh  Cable  Co., 
cables,  &c.:  Alperton  Rubber  Co.,  India  Rubber,  Gutta  Percha  &  Telegraph 
Works  Co.,  and  Siemens  Bros.  &  Co.,  rod  and  sheet  ebonit*  ;  Hancock  & 
Rexin,  electric  light  and  power  installation  in  fabric  shops.  South  Farn- 
borough  ;  C.  Ci)oj)er  &  Co.,  electric  lighting,  New  Camp,  Grantham,  and 
Prisoners  of  War  Camp,  Alexandra  Palace;  Pinching  and  Walton,  ditto, 
I'risoncrs  of  War  Camp,  Dorchester  ;  Mann,  Egerton  &  Co.,  ditto.  Royal 
Flying  Corj)s  Camp,  Norwich. 

'PoM  Office. — Siemens  Bros.  &  Co.,  telephone  apparatus  submarine 
ca))lc  and  battery  cells ;  Western  Electric  Co.,  prot<?ctive  apparatus ; 
Telegra])h  Construction  &  Maintenance  Co.,  submarine  and  telephone 
cable-  Callender's  Cable  &  Construction  Co.,  W.  T.  Glover  &  Co.  and  W. 
T.  Henlej'"s  Telegraph  Works  Co..  telejihone  cable;  Everitt  &  Co., 
Liverjwol,  manganese  chloride  ;  Taylor,  Tunnicliff  &  Co.,  fuse  mount- 
ings ;  T.  Bolton  &  Sons,  British  Insulated  &  Helsby  Cables,  Shropshire 
Iron  Co.,  and  F.  Smith  &  Co.  (Inc.  in  London  Electric  Wire  Co.  &  Smiths), 
Ijronzc  wire. 

Ship  Lighting. — The  tender  of  Siemens  Brothers  D\Tiamo  Works 
has  been  accepted  for  the  supply  of  Wotan,  Tantalum  and  carbon 
lamps  to  the  Aberdeen  Line  for  the  jear  1916. 

Th(  tender  of  Siemens  Brothers  Dynamo  Works  has  also  been  accept^ed 
for  the  su|)j)l}'  of  Wotan  and  Carbon  filament  lamps  to  the  Royal  Mail 
Steam  Packet  Comjjany  during  12  months  from  January  1,  1916. 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Gravesend. — The  accounts  of  the  electricity  undertaking  (exclusive 
of  Northfleet  extension)  for  the  year  to  March  31,  show  capital  expen- 
diture £84,419  (increa.se  £9,968),  of  which  £28,:}43  has  been  repaid. 

Rcvemio  was  £i:},2't8  (against  £12,708  for  jnevious  year),  t«.tal  eostt; 
wore  £7,727  (i;(),028),  <^ro«.s  profit  was  £5,.j71  (£0.080). 'interest  required 
£1,972  (£l,;)o<))  and  re])ayment  of  loans  .£3,022  (£2,«)0()),  and  £200  (£100) 
was  carried  forward,  the  net  profit  being  £827  (£1,158).  Average  priee 
obtained  was  203d.  (212d.)  and  total  costs  (other  than  cajjilal  rhnrties) 
were  M80d.  (1104(1.).  Cnits  generated  wc.'-e  2,114,05(5  (1.940,002)  and 
sold  1,570,8!»5  (1,441,482). 

The  capital  spent  on  the  Northfleet  section,  whi>>h  takes  eurrent  fr(un 
the  (;raveseii<l  works,  is  £12,5r.4  (£]1.0(i<)),  of  which  £3.(»10  lias  Ih-cu 
repaid.  Revenue  was  £1,70!)  (£1,542),  gross  ])rofit  was  £715  (£712)  and, 
after  nu-eting  cajiital  charges,  the  net  residt  was  a  iirofit  of  £17  (£19). 
Units  purchased  were  :{4.").327  (2(i0,227)  and  sold  2Sti.l8(i  (2(»5.{)11). 

Leeds.  The  revenue  account  of  the  electricity  department  for  the 
half-year  fo  Sej»t.  30,  which  was  j)re.sented  to  the  Electricity  Conj- 
niittee  cm  Monday,  shows  a  gix)ss  profit  of  £3(i,294  (compared  with 
£30,723  in  corn-sponding  i)oriod  of  1914),  and  a  net  deficit  of  £15,251 
(£ll,(i80). 

Incimic  from  sales  of  current  was  £70.572  (ngninst  £(i4,2<i2).  total 
rovenjK-  was  £7O.ri07  (£(W.277).  and  working  (xpeiiMs  were  134.4(>2 
(£30,723).  £3,(143  (£5,7.37)  was  eoiitriluited  to  eapital  "xijenditure,  ami 
interest  re(hinpti<>n  and  ineonn"  fax  reijiiired  £47.*102  (£39.502).  liutH 
sold- were  J»,84!»,021  ( I8,02(i,358).  J'..w(r  units  in.n-ased  from  9.985.5S3 
to  12,1(54,5(54.     Average  i)ricc«)blained  f«>r  all  purposes  was  0-8.5d.  (0-83d.) 

h\  his  report  the  city  electrical  en^rineer  (Mr.  ('.  N.  llelTord)  says  the 
increase  in  the  out|Mit  took  j)laee  williout  any  endeavour  to  obtain  new 
consumers,  and  in  fare  of  restrictions  ujmui  extensions  of  mains  an<l 
Bcryiees.  Allowing'  for  f  lie  transfer  of  a  uuiuIht  nf  coiisunierH  to  the  claiw 
taking  residential  Indk  siip)ilies  on  the  ratenhlo  value  system,  the  eon- 
Humjition  of  energy  for  jnivate  liphtiiiR  has  l)een  very  slijhtly  nion'  than 
in  the  ])revious  eorrespondin^  half-year,  which  may  be  considered  very 
satisfactory  in  view  of  the  li^'litiiiK  repdations.  The  output  for  i-lreeV 
ligliting  was  less  tiian  one-si.\th  of  that  for  the  previous  eorrcpondiiiK 
half-year.  The  supply  of  energy  to  motors  bus  shown  what  nuty  be  c«m- 
sidcred  about  a  ncumal  increase  (21-8  jier  cent.),  the  «w-  of  i>|»etric 
motors  in  comu<etion  with  enginee.rinj;  works,  &e..  havinc  ftdly  eountor- 


balanced  any  fallinyolT  in  other  direct  ions.      Ele.  • 
an  unsought    increase  of  71   per  cent.     Whin  1i 


take  jueasures  for  the  development  of  this  lunnch  <if  tin 
improved  appaiatus  now  available  and  the  low  price  of 
result  in  a  large  increase  in  electric  heating.     A  higher  .i 
to  be  i)aid  for  coal,  and  this  factor  will  Ijccome  m  u- 

contracts  expire.     Laboiu- has  been  more  expci.  rt  from  the  pay- 

ment of  £!)(5S  durini;  the  h.ilf  year  in  allowaiu-es  to  d«|Riidents  ■•f  ortuiiijs 
and  workmen  serving  in  11. .m!  Vorees.  There  i^  nothii.g  al>iiornial  m  the 
fact  of  (1  ddii  it.  for  tht<  summer  h.iif  of  the  year,  this  having  Immmi,  incleod. 
the  iuvaiial.le  exi)erieiu'e  from  the  coiamciicemgnt  of  the  undertaking. 


■wed 
.  to 
i  t  he 

.  ..uuld 
I 'lice  had 
w  i.in  exist  inn 


COMPANIES'   MEETINGS  AND  REPORTS. 


India  Rubber,  Gutta  Percha  &  Telegraph  Works  Co.  (Ltd.) 

The  52nd  ordinary  general  meeting  of  this  Company  was  held  on 
Wednesday,  Major  Lkon.\«d  D.\rwin  (Chairman)  presiding. 

The  SECRETARY  (Mr.  A.  P.  Crouch)  having  rca<l  the  notice  con- 
veninjj;  the  ineeting  and  the  auditors'  report. 

The  CHAIRMAN,  in  moving  the  adoption  of  the  report  (abstracted 
in  oiu-  last  issue)  and  the  declaration  of  the  di\-idends  set  out  therein, 
referred  to  the  absence  of  one  of  their  directors  (Col.  Weston  .Tar\is).  who 
was  Colonel  of  a  London  Yeomanry  Regiment,  and  his  brigade  received 
orders  to  no  to  the  East  in  April  last.  The  Boaid  gave  him  leave  of 
absence  whilst  on  military  service.  They  called  no  half-yearly  meeting 
in  .Tune  of  this  year,  their  last  gathering  being  a  year  ago,  when  he  ^en- 
tured  to  express  a  hope  that  their  main  troubles  were  things  of  the  past. 
Tiiat  hope  had  been  justified  l>y  the  year's  working.  Bfith  their  factories 
had  been  occupied  with  (tovenunent  work.  AvhiNt  they  had  becji  able  to 
execute  a  ])ortion  of  their  f>:dinary  work  without  interfering  with  the 
(Jovernineiit  deiuanils,  which,  ;f  course,  had  first  call  on  their  resources. 
That  h.id  increased  their  yearly  turnover  to  a  considerable  extent,  and 
although  the  Government  orders  did  not  in  themselves  carry  «s  large  a 
profit  as  their  ordinary  busiues*.  the  increased  turnover  had  automatically 
decreased  tin  j)ercentage  of  their  standing  charges  and  thereby  increased 
their  jirofit.  ])uring  the  year  they  had  had  to  meet  many  difiiculties  in 
tlie  «ver  changing  costs  of  labour,  nuitorial.  transit  and  fuel,  and  they 
were  glad  to  think  that  their  anticijiation  and  action  m  the  j>ast  with 
those  unknowni  factors  befoie  them  had  been  justified  by  the  final  results 
of  the  years  trading.  Their  foreign  branches  had  nearly  all  shown  a 
<lit"tinct  improvement  on  the  jircvious  years'  reenrds.  jvartly  due  to  mcie 
eciinomic;ii  methods  heing  adopted,  and  also  to  .some  ex'ent  to  an  incrci-c 
HI  the  volume  of  business.  Their  factory  at  IVrsan  had  done  very  well, 
having  tr.nisformcd  \\liat  had  been  a  loss  for  .some  years  into  a  profit. 
That  change  Iiad  been  due  to  a  great  extent  to  an  improvement  in  methods 
of  buying,  manufacturing  and  .celling  goods  and  a  moc  accu-ate  know- 
ledge (if  cos's  of  pi-oduetion.  Their  shiji  "  Dacia  "'  h.".d  lx>en  employe<l 
on  im])ortant  work,  which  she  had  complete*!  in  a  most  satisfactix 
nianmr.  With  reference  to  the  fuf  ur«»,  heshould  not  \euture  to  prophi  -y. 
As  lont:  an  the  war  continued  they  hojx'd  to  lx>  able  to  fill  their  works  and 
ki-*"])  all  the  available  laljom"  employed,  esjteeially  on  (lOvemnient  re- 
«piiren.ent8  ;  but  when  the  war  finished  and  th.t  re  was  a  falling  off  in  the 
•'•  ■   '  war  supplies,  it  wouM  l>c  nece.s.sarv  to  some  extent  to  re-build 

li  •>n  of  their  business  which  (hoy  had  l>c<-n  i  uable  to  main'  nn 

owMig  to  war  conditions.     It  had  lH>en  the  aim  of  the  directors,  amoi 
other  th  ngs,  to  In-  prepared  to  produce  in  their  factories  sv.eh  work  .i- 
had  liitherto  been  ])niduecd  in  Germany  and  su])plied  to  Fntland  and 
France,  in  oitler  that  when  Government  work  w.is  no  loi  1 

they  sh(uild  be  in  a  ])osition  to  eom|x>te  with  \\\v  (Jermai. 
thi-se  marketH.     Th-y  anticii>ated  that  then^  woidd  In-  difficulty  ui  o' 
that,  but  on  the  wliole,  they  hojH^l  to  be  able  to  ]uaintain  a  satisfac.    '.\ 
condition  of  profit.     In  tlio  early  ]>art  of  the  coming  >Tar  they  would 
have  to  deal  with  the  ciuestion  of  the  redemption  or  renewal  of  their 
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debenture  bonds.  They  looked  forward  to  the  future  in  the  belief  that 
their  organisation  and  methods  would  enable  them  to  deal  successfully 
with  the  unknf)wn  conditions  after  the  war,  and  they  thought  that  the 
company  would  maintain  its  old  record  in  the  possibly  altered  circum- 
stances arising  out  of  it. 

Mr.  C.  H.  GRAY  (joint  managing  director)  seconded  the  resolution. 

The  CHAIRMAN  stated,  in  reply  to  questions,  that  there  had  been 
some  years  in  which  the  cable  ships  probably  had  not  paid,  but  he  should 
say  that,  on  the  whole,  in  recent  years  they  had  paid.  The  Board  thought 
there  wonld  always  be  a  future  for  cable  work.  They  looked  forward 
fairly  confidently  to  being  able  to  do  a  good  deal  of  work  in  that  direction. 
They  had  now  only  two  ships,  having  lost  one  about  a  year  and  a  half 
ago.  One  of  their  ships,  as  he  had  .stated,  had  been  doing  a  very  im- 
portant bit  of  work  which  would  show  a  certain  amount  of  profit  and  a 
very  considerable  amount  of  credit. 

Mt.  W.  E.  gray  (joint  managing  director)  said  he  had  not  the  exact 
figures,  but  about  4.50  employees  had  joined  the  Colours  and  thej^  had 
allowed  them  half  their  pay.  About  the  same  number  of  women  had 
been  engaged. 

The  report  and  Accounts  were  then  adopted  and  the  dividends  approved. 

The  retiring  Director  (Major  Leonard  Darwin)  was  re-elected  and  the 
auditors  (Messrs.  Turquand,  Youngs  &  Co.)  were  re-ap])ointed. 

On  the  motion  of  a  shareholder,  a  resolution  of  sympathy  to  the  Board 
and  to  the  relatives  of  the  late  Mr.  Matthew  Gray  was  carried  unani- 
mously, and  a  Tote  of  thanks  to  the  chairman,  directors  and  staff  closed 
the  proceedings. 

FULLER  ACCUMULATOR  CO.  (LTD.)— At  the  meeting  on  Tuesday  the 
directors  reported  that  for  the  year  ended  Oct.  31  the  working  had  been 
satisfactory.  The  sales  of  the  block  accumulator  continued  to  increase 
both  at  home  and  abroad,  and  there  was  sufficient  work  on  hand  to  keep 
the  factory  busy  for  months  to  come.  A  new  patent  had  been  acquired 
which  enhanced  the  value  of  the  existing  patent.  The  balance  of  pre- 
liminary expenses  (£600)  had  been  written  off.  The  net  profit  of  the 
year's  trading  was  £9,960.  9s.  3d.,  which,  with  £3,343.  I4s.  8d.  placed 
to  .reserve  last  year,  made  a  total  of  £13,304.  3s.  lid.  It  was  decided  to 
pay  a  dividend  on  the  preference  and  ordinary  shares  at  rate  of  10  per 
cent,  per  annum  (including  interim  dividend  already  paid),  to  place  to 
reserve  fund  £1,656.  .5s.  4d.,  which  (added  to  £3,343.  14s.  8d.  placed  to 
reserve  la.st  vear)  makes  a  total  reserve  of  £5,000,  leaving  to  be  carried 
forward  £2,304.  3s.  lid. 

MARCONI'S  WIRELESS  TELEGRAPH  CO.  (LTD.)— The  directors  have 
declared  a  dividend  of  7  per  cent,  on  the  preference  shares  and  an  interim 
dividend  of  5  per  cent,  on  the  ordinary  shares  (less  tax)  on  account  of  the 
current  year.  The  directors  express  regret  that  they  have  not  yet  been 
able  to  obtain  from  Government  departments  a  basis  of  settlement  in 
respect  of  either  remuneration  or  compensation  for  services  rendered, 
for  the  use  of  their  stations  since  the  commencement  of  the  war,  nor  in 
respect  of  other  matters  in  which  the  Government  is  indebted  to  the 
Company.  However,  without  taking  into  account  the  considerable  sums 
which  are  estimated  to  be  due  to  the  Company  in  respect  of  these  matters, 
the  business  actually  completed  for  the  current  year  has  been  satis- 
factory, and  justifies  the  directors  in  declaring  the  above  dividends. 

MARCONI  WIRELESS  TELEGRAPH  CO.  OF  CANADA  (LTD.)— The  report 
states  that  message  traffic  to  and  from  ships,  which  forms  an  important 
source  of  their  revenue,  and  which  prior  to  the  war  was  showing  a  grati- 
fying increase,  has  been  adversely  affected  by  the  severe  censorship 
imposed,  the  general  dislocation  of  passenger  traffic  and  the  placing  of 
important  stations  at  the  disposal  of  tde  Government.  The  directors 
have  submitted  appropriate  claims  to  the  Naval  authorities  for  compen- 
sation in  .respect  of  the  j'educed  revenue  of  the  various  coast  stations  as 
compared  with  the  corresponding  period  anterior  to  the  war.  The 
matter  is  still  in  abeyance,  but  the  directors  have  reason  to  believe  that 
an  equitable  settlement  will  be  arranged. 

VENEZUELA  TELEPHONE  &  ELECTRICAL  APPLIANCES  CO.  (LTD.)— The 
report  for  the  year  ended  June  30  shows  a  j^rofit  of  £17,644,  to  which 
must  be  added  £10,433  brought  forward.  After  providing  for  interest 
on  prior  lien,  first  and  second  debentures,  and  for  payment  of  income  tax, 
the  balance  is  £20,401,  out  of  which  it  is  proposed  to  pay  a  dividend  of  30 
per  cent.,  amounting  to  £2,580  (less  tax)  on  the  cumulative  preference 
shares,  thus  discharging  arrears  of  dividend  to  Dec.  31,  1906,  to  place 
£6,000  to  reserve  for  renewals  and  depreciation,  and  to  carry  forward 
£11,821.    The  sum  of  £6,191  was  spent  on  capital  account  during  the  year. 


NEW   COMPANIES,   MORTGAGES  AND 
CHARGES,  &c. 

NEW  COMPANIES 

ANGLO.RUSSIAN  ENGINEERING  CO.  (LTD.)  (142,379)— Reg.  Dec.  11, 
capital  £5,000  in  4,000  10  per  cent,  preference  shares  of  £1  each  and 
20,000  ordinary  shares  of  Is.  each,  to  carry  on  the  business  of  electricians, 
mechanical  engineers,  suppliers  of  electricity,  manufacturers  of  and 
dealers  in  electrical  apparatus,  &c.  Private  companv.  First  directors 
are  T.  J.  Edwards,  E.  C.  Hoeger.steedt,  J.  S.  Aplin'and  J.  B.  Webb. 
Reg.  office,  78,  Turnmill-street,  E.C. 

COPPER  DEPOSITING  &  GENERAL  ENGINEERING  CO.  (LTD.)  (142,418) 
Reg.  Dec.  16  .capital  £1,000  in  £1  shares,  to  carry  on  busincsa  of  copper 


depositors,  refiners  and  workers  of  copper  and  other  metals  by  electric 
or  any  other  process,  makers  and  RupplicrH  of  copper  or  other  metal 

depositing  apparatus,  machinery  and  plant,  fte.      I»rivate  company. 

MORTGAGES  AND  CHARGES. 

ARDEE  ELECTRICAL  CO.  (LTD.)  — Debentures  reg.  Dec.  1.5  (by  order 

of  Court)  amounting  to  £2,000.       General  charge  on  company's  under- 
taking and  property. 

W.  SANDERS  &"^C0.  (1915)  (LTD.)— Pa-^iculars  of  £1,000  -es, 

created  Dee.   J,   1915,  liave  been  filed,  whole  amount  being  :  icfl. 

Property  charged  :    Company's  undertaking  and  proijcrty,  present  and 
future.     No  trustees. 

RECEIVERSHIP. 

APPARATUS    &  ACCESSORIES  (LTD.)— G.  E.  Corfield,  119,  Finsburj-- 
pavement,  E.C,  cea.scd  to  act  as  receiver  or  manager  on  Nov.  24,  191.5. 


CITY  NOTES. 

» 

MEMORANDA  (Dec.  22).— Bank  rate  5  per  cent,  (since  Aag.  8, 1914). 
Consols  58|.  Consols  PavDay,  Jan.  5.  Stocks  and  Shares  Ticket  Day3 
Dec.  29  and  Jan.  12.  Pay  Days  Dec.  30  and  Jan.  13.  Price  of  silver,  26^d. 

COMPANIES  STRUCK  OFF  THE  REGISTER.— The  following  were  struck 

off  the  Register  of  Joint  Stock  Companies  on  Dec.  3  :  Auto-  ?"lectric  \'acuum 
Drying  Synd.,  Boudjah  Electric  Lighting  Co.,  Chapman  Motor  Starter 
Synd.,  East  Kent  Electric  Supply  Co.,  Filaments,  Inventors,  Radiographic 
Processes,  Small  Power  Dynamo  &  Motor  Co.,  United  Sherardizing, 
Wolf  Engineering  Co. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

What  were  known  as  "official  quotations"  are  not  now  issued,  but 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Tuesday,  Dec.  21.  The  greatest  care  is  taken  in  compiling; 
the  e  figures,   but  the  difficulty  of  verification  is  now  much  increased. 
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10 
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10 
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St 
St 
St. 
St. 
St. 
St. 
St 


7% 
4i% 
6% 
10% 
7% 
4% 
4% 
2/3 
5% 
4i% 
5% 
4i% 
9% 
6/0 
5% 
4i% 
7% 
6% 
4i% 
4i% 
4i% 
9% 
470 
3/0 
4% 
3i% 
4i% 

6% 
5% 
6% 
5% 
10% 
7% 
3*% 
4i% 
8% 
9% 
4i% 

5% 
6% 
4% 
4% 

4i% 
4% 
4% 

i% 

4% 

4% 

1% 

3i% 

3i% 

3i% 

3i% 


St 

4% 

St 

4*% 

St 

6% 

St 

4% 

St 

4% 

St 

4% 

10 

1/0, 

,  , 

St 

6% 

Electricity  Supply. 

Bournemouth  &  Poole  E.L.  Ord 

Do.    4J%  Cum.  Pref 

Do.    6%  Cum.  2nd  Pref 

Brompton  &  Kensington  Ord 

Do.     7%  Pref 

Central  Elec.  Supp.  G.  Deb.  St 

Charing  Cross  West  End  &  City  Det)s... 

Do.    4i%Pref 

Do.     Ord 

Do.     City  Pref 

Chelsea  Elec.  Supp.  Co.  Ord 

Do.  do.  Deb 

City  of  London  Elec.  Lt  Ord 

Do.    6%  Pref 

Do.    5%  Deb.  St 

Do.    4J%  Debs 

County  of  London  Ord 

Do.    6%  Pref 

Do.     1st  Deb 

Do.    2nd  Deb 

Edmundson's  Elec.  Supp.  4i%  Debs... 
Kensington  and  Knightsbridge  Ord.  . . 

Do.    Deb.  St 

London  Elec.  Supp.  6%  Pref 

Do.     4%  Mort.  Debs 

Metropolitan  E.  Supp.  Ord 

Do.     1st  Mort  Deb 

Midland  Elec.  Corpn.,lst  Mort.  Deb.  St 
Newcastle  &  Dist.  E.L.  6%  2nd  Dbs  . . 
Newcastle- 'on-TyneE.S.5%2dMtDb.St. 
North  Metropolitan  E.  P.  Supp.  6%  Pref 

South  London  E.S.  Ord     

St  James-  &  Pall  Mall  Ord 

Do.  do.  Pref 

Do.  do.  Debs 

Urban  Elec.  Supp.  41%  Db.  St 

Waste  Heat  &  Gas  Elec.  Gen.  Stations.. 
Westminster  E.S.  Corp.  Ord 

Do.    4J%  Cum.  Pref 

Electric  Railways  &  Tramways. 

British  Elec.  Traction  5%  Debs 

Do.    6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord.  .. 

Do.        do.        Assented  Def.  Ord.  . . 

Do.     4.V%  Pref 

Do.     4%  Deb.  St 

City  &  S.  London  Deb 

Do.     Pref.  18^^    

London  Electric  Ry.  Ord 

Do.    4%  Pref 

Do.     4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do.    3}%  Pref 

Do.    3J%  Convertible  Pref 

Do.    3i%ADebs 

Do.    3i%  Debs 

Metropolitan  Dist  Ry.  Ord 

Do.     4%  Prior  Lien    

Do.    4i%  First  Pref 

Do.    6%  Perp.  Debs 

Do.    4%  Debs 

Do.    4%  Debs.  (1903-5) 

Do.     4%  Guar.  Stock 

Undergrou.id  E.  Rys.  of  London  Shares 

Do.    AOrd 

Do.    6%  Inc.  Debs 


n 
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7^ 
7 

81 
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3A 
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90i 
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86 
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U\ 
3 
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6A 
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84 

L 

3i 

831 

75 

70 

63 

99i 
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7li 

80 

1& 
58 
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741- 
821 

t5t 
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66^ 
I09it 
72t 
73t 
67 
!* 

5"-3 
105 


1    Ratb 

PER   CENT 

Yielded. 

£    s.  d. 

7    9     4 

4  15     8 

6    0     9 

7     1     7 

5    0    0 

4   18    9 

4  15  10 

6    9    9 

7    5    6 

6    0    0 

5    8     1 

5    0    0 

7   10     0 

5    8    6 

5  0  6 
4  11  10 
7    0  0 

6  0  0 
4  19  8 

4  12  9 

5  16  U 

7  5  5 

4  13  0 
7    3  3 

5  6  4 
7  10  11 
5  116 

5  1 

6  0 
5    0 

5  16 

6  13 

6  19 
5  13 

4  7 

5  6  10 

7  6  3 
7  10  0 
5  16  2 


0 
6 
0 
4 
4 
9 
1 
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4 

0 

u 

10 
5 


7 
0 
3 
8 
3 
9 
4 
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0 
17  11 
14    4 


6 
8 
5 
5 
4 
4 

5  11 

6  5 
4 
6 
4 
4 


10 
4  10 
4  14 
4  4 
4    4 


4  ■>  D 
6  IS  10 

5  9  4 
5  11  1 
5  9  7 
5  19    5 


DnriDBhD 
Due. 


Mar,  Sept 
Feb,  Aug 
Feb  Aug 
Mar,  Sept 
Mar,  Au3 

Jan,  July 

Aug,  Feb 
Jun,  Dec 
Mar,  Sept 
Jan,  July 
Feb,  Aug 
Mar,  July 
Jun,  Dec 
Jun,  Dec 
Mar.  Sept 
Feb,  Aug 
Jan,  July 
My,  Nov 

July 
Feb,  Aug 
Jan,  July 

Jan,  July 
Mar,  Aug 
Jan,  July 
Jan,  July 
Mar,  Ser^t 
Mar,  Sept 
Apl,  Oct 
Mar.  Sept 
Feb,  Aug 
Feb,  Aug 
Jan,  Dec 
Apl,  Oct 
Mar,  Aug 
Mar,  Sept 
Jan,  July 

Apl,  Oct 
Feb,  Aug 


Jan,  July 
Jan,  July 
May.  Nov 
Feb,  Aug 
Jan,  July 
Mar.  Sept 
Jan.  July 
Feb.  Aug 
Feb  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
Feb,  Aug 
May,  Nov 
Feb,  Aug 
Jan,  July 
Jan,  July 
Jan,  July 
Mar,  Sept 


5  14    3       Mar,  Sept 


t  Ex  dividend  or  interests 
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ELECTRICAL  COMPANIES'  SHARE  LIST.— Continued. 
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5 
5 

I 

1 
1 
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1 

5| 
5 
l\ 
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2 

100 

St. 
5 
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6% 
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6% 


14% 

b% 

5% 
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6% 

15% 

3/0 

6% 

4i% 
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6% 
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10 

5 
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5 

St 

10 

10 

100 


.'  20% 
6% 


4% 
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St 

St 
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100 
5 
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St 
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100 

5 

St. 
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St 

5 

5 

3t 
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5% 

2/9 
2/9 

8% 

2/6 

4i% 
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5% 

6% 

5% 


ili 


4J% 

5% 

4»% 


St. 

St. 


3/0 
5% 
6/- 
41% 
9% 
5% 


/o 
5% 


Electric  Railways  and  Tramways 

Underground  E.  Rys.  of  London  6% 
Inc.  Bds..  with  ecu 3.  !6 

Do.    4i%Bds 

Yorkshire  W.  Riding  Ord 

Do.     Pref 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord 

Do.     e%  Pref 

Brit  Aluminium  Ord 

Do.     Prior  Lien  Debs 

Do.     6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.     6%  Cum.  Pref 

British  L.M.Ericssion  Mfg.Cm.6%  Pref 

British  Thom?on-Hou:ton  Db 

Brit.  Westinghouse  Pref 

Do.     6%  Prior  Lien  Debs 

Do.     4%  Mort  Deb.  St 

Callender's Cable,  &c..Co.  Ord 

Do.     6%  Pref    

Do.      4J%Deb3 

Castner  Kel'ner 

Dick,  Kerr  &  Co.  6%  Pref 

Edison  &  Swan  U.EIec.Lt  A.  £3  pd 

Do.     4%  Deb 

Elec.  Construction  Ord 

Do.     7%  Cum.  Pref 

Do.  4%  Debs 

General  Electric  Ord 

Do,     6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord.  . 

Do.      4J%  Cum.  Pref 

Do.      4J%Db 

India  Rubber,  G.  P.  &c.,  Ord 

Do.  Prof 

Do.      4%  Debs 

Telegh.  Con.  &  Main.  Co 

Do.     4i%Debs 

Vickerf  Ord 

Do.     5%  Pref 

Do.     1st  Debs 

Do.     4i%  2nd  Debs 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.     Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 

Eastern  Tel.  Co.  Ord 

Do.     3J%  Pref 

Do.     4%  Debs 

Eastern  Extension  Tel.  Co.,  4%  Debs.. . 

Do.     Ord 

Gt.  Northern  Tel.  Co.  with  Coup,  d 

Indo-European    

Marconi's  Wireless  Tel.  Co 

Do.    7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.     4%  Deb.  St 

Western  Union  50  yr.  B Js 

Telephones. 

American  Telephn.  &  Telgh.  $100  Cap 

Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord    

New  York  Telephone  4^%  Bds 

•Oriental  Telephone  Ord 

Do.     Db.  St , 

Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord , 

Do.     5%  Cum.  Pref , 

Do.     Deb.  Stk 

Financial  and  Investment. 

GlobeTelegh.  &  Trust , 

Do.     6%  Pf 

Mackay  Companies' Common , 

Do.     $100  Pref    

Subm.irine  Cable  Trust  Certs 


PriCf, 

Tues., 
Dec.  21. 


Rate    ' 

PER  CENT, 

Yielded. 


— cont. 

76  S 

lOOJ 

i 

4& 

2". 

91 

10 ''j 
5} 

ii 
91 

a 

101 
69 
lOJ 

4i 
93 

3 

'..  L 
?  i 

ik 
72  i 

13i 

a 

9li 

9V 
7i 

95 

34i 

93 

I-', 
\it 

83* 

99i 

101 

2-i 

70 

n 

% 

12/i 
f6 
801 
79 1 
12i 
33 
48i 
1-.^ 
Hi 
lii 
74 

«2jt 
79 
99i 

I34i 
77t 
4" 

101 

79  i 
85 
5ti 
4;i 
90 


lOit 
lOlt 
86At 
681 1 
120 


Dl\nDEND 

Due. 


£    s.  d. 


15 
9 


6  19    6 


19 
9 
9 
9 
2 
2 

14 
6 

18 
0 

18 


15  1( 
4    7 


6  8 
8  14 

7  4 


3 

10 

4 

10 

6 
7 
6 
4 
I 
10 
5 
9 
4 
7 
4 
3 
0 
0 
7 
8 
4 
3 

0 
10 
3 
0 
2 
4 
4 
lU 
7 

18  II 
0  II 
2 
4 
9 
6 
0 
3 
5 
0 
3 
5 


13 

13 

13 

8 

3 

8 

12 

12 

1 

10 

18 
9 

12 
9 

14 
0 
5 

14 

to 

0 

17 
15 
16 
17 
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Colonial  and  Foreign  Railways,  Tranways ,  &c. 

Anglo  Argentine  Trams.  5%  Debs.  . . 

Do.     4|%  Debs 

Do.    4%  Debs 

Do.     5J%  1st  Pref 

Do.     5J%  2nd  Pref 

Brazilian  Traction  Ord 


Debs. 


Pref. 


5% 
5% 


BrlsbaneTrams  Ord 

Do.    5%  Cum.  Pref 

British  Columbi,i  4i%  Con 
Calcutta  EInc.  Trams.  Ord.  .. 
Havana  Elec.  Ry.  5%  Bds. . . 
M.-idra.";  Eloc.  Tram;!  6"o  Cum 

Man aos  Trams  5%  Debs 

Mexico  Trams  Common  St 

Do,    5"'„  Bds    

Montreal  Street  Ry.  4J%  Deb-.  (1922). . 
Rio  de  Janeiro  Tram,  L.  &  P.  5 )  yr.  Bdi 
Toronto  R  lilw.iy  Co  4t";,  Bris 

Colonial  and  Foreign  Electric 

Adelaide  Elec.  Supply  6%  Pref 

Do.     5%  Debs 

Bombay  E  S.  &  T  6%  Pref 

Do.    4J%Deb3 

Calcutta  E.  S.  Corp.  Ord    

Do.     5%  Pref  

Canadian  Gen.  Elec  Common  St 

Melboum  t  Elec.  SuDply5%  IstMt  Debs. 

Do.    5%  Cons.  Dob.  St 

Mexican  Light  St  Power  Ord 

Do.     Pref 

Do.    5%  Bds 

Shawlnigan  Water  &  Power  5%  Bds ... . 

Do.     Cap.  Stock   

Toronto  Power  4i%  Deb.  St     

Do.    4J%  Cons.  Deb.  St 

Victoria  Falh  &  Transvaal  P.  Co.,  6%Pl 

Lte.    5i%  2nd  Mort.  Debs : 


80 

79k 

/5 

4* 

3,V 
521 
9ljt 

6<V 

41 
62» 

4:.5 

69 
42 
481 
94  » 

";9 
94 

Supply,  &c. 

■■•n 

95 

lOA 

87» 
6 
41 
1221 

91 

961 

?9I 

3?4 

43 
>04i 
Ml 

96 

80 


1 

5 

19 

2 

10 

17 

14 

1 

3 


6    5 

0 

l  18 

10 

5    6 

8 

6  IS 

5 

8    0 

0 

7  12 

5 

6  II 

6 

i  6     3 

0 

5  II 

1 

6  16 

0 

7  15 

1 

5  10 

b 

6    2 

4 

7    4 

II 

10  12 

4 

4  15 

3 

b    6 

7 

4   17 

0 

92J 


1 

5 
I 
9 
6 


Jiin.  juiy 
Ja.ApLJIy.O 
Jan,  July 
May.  NST 
Jan,  Ju'r 
5  IS    7  ■    J4tn.  Joir 


Mar,  Sept 
Jan,  July 

March 
Jan,  July 

Apl.  Oct 
Apl,  Oct 

Mar 
Jan,  July 
Jan.  July 
Aug,  Feb 
Jan,  July 
Mar,  Sep 
Feb,  Aug 

April 
Apl,Oct 
Jan,  July 
Jan,  July 
Feb,  Aug 
Jun,  Dec 
May,  Nov 

Sept 
Feb,  Aue 
Jun,  Dec 

May 
Jan,  July 
Jan.  July 

Jul/ 
Jun,  Dec 
Feb,  Aug 

Jun,   Dec 
Feb,  Aug 
Apl,  Oct 
AdI,  Oct 
Mar,  July 
Jan,  July 
May,  Aug 
May,  Aug 
Jun,  Dec 
Jan,  Dec 

Fb,My,Aug,N 
Fb.My.Aug.N 
Ja.Ap.Jly.O 
May,  Nov 


Ja,Ap,Jly,0 

Ja,My.Jly,0 

Ja.My,Jly,0 

May.  Nov 

Feb,  Aug 

Ja.  Ao.Jly.O 

Ja-My,  Jly 

May(  Nov 

April 

July 

May.  Nov 

May,  Nov 

Mr. Jly, O.Dec 

Jun,  Dec 

May,  Nov. 

Ja.Ap.Jn.O 
Jan,    July 
Nov. 
May,  Nov 
Apl,  Oct 
Jan,  July 
Jan,  July 
Apl,  Oct 
Jan,  July 
Jan,  July 

Sp,Dc,Mr.Jn 
Sp.Dc.Mr.Jn 
Ja.ApLJIy.O 
Ja,Ap,Jiy,0 
Apl,  Oct 

Iun,  Dec 
an,  July 
an,  July 
an,  July 
Jan,  July 
Fb.M,Ajg,N 
Ja.Apl.Jly.O 
May 
May,  Nov 

Mar,  Sep 
Feb,  Aug 

Jan,  July 
Fb.M.Au^.N. 
M^r,  Sep 
Feb,  Aug 
Jun,  Dec 
Feb,  Aug 

Mar,  Sept 
Jun,  Dec 

Jan.  July 
May,  Nov 
Mar ,  Sept 
Ja,Apl,lly.O 
June.  Dec 
Apl,  Oct 
I  .  A       r  •  o 


UETAL  PRICES. 

Messrs.  J   B.  Gamham  &  Sons,  132,  Upper  Thames-street  London,  E.C.,  quota  under 
date  Dec.  21,  the  following  as  the  present  basis  prices  of 


New  Metals,  per  lb. 

Solid  Drawn  Brass  Tubes... .  —  «  Mid. 

Solid  Drawn  Copper  Tubes  ......  14!d. 

Brazed  Copper  Tubes 14.td. 

Brazed  Brass  Tubes 16-Vd. 

Brass  Wire -  I33d. 

Copper  Wire   I3td. 

Rolled  Brass  ....-  ISld. 

Brass  Sheets _._- 13;d. 


per  ton. 
Copper  Sheets    ------'£112    0    0 

Spelter £83    0    0 

Mr.  A.  Joseph,  Earl-strest  London-road,  Southward.  London,  S.E..  quota  under  date 
Dec.  20,  the  following  approximate  prices  of  Scrap  Mbtals  ; — 


per  ton. 

English  Lead £28  17    6 

Antimony   _  —  ___.  —  .-,—      NominaL 

Olo  Mbtalii  per  ton. 

Clean  Scrap  Copper  ....--  £79  0  0 

Brazisry  CopTser  Scrap. ...«  £72  0  0 

Clean  Scrap  Brass -.,  £59  0  0 

Od  Lead     £23  0  0 

Old  Zinc ,.  £50  0  0 

Hollow  Pewter £115  0  0 

Black  Pewter £80  0  0 

Gun  Metal « £63  10  0 


per  ton. 
Aluminium  Cuttings    .....  £125    0    0 

Clean  Mixed  Brass £59    0    0 

Clean  Copper £75    0    0 

Braziery  Copper £69     0    0 

Gun  MeUl £70     0     0 


per  ton. 

Old  Lead £24    0    0 

Tea  Lead £22    0     0 

0;d  Z;.-.c £56    0    0 

Hollow  Pewier £115    0     0 

Shaped  Blacic  Pewter £75    0    0 


Mr.  Joseph  can  supply  solder  at  the  following  orlces  per  ton  i  Plumber's  Solder  (In  bar 
or  strip),  £76:  Commercial  Tinman's  Solder.  £93  :  Blowpipe  Solder.  £108. 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 


LINE. 


Week 
ended. 


Inc.  or  dec. 
1        (a) 


AoORBaATB. 


No.  of 
weeks. 


Amount. 


Inc. 


or  dec. 
(a) 


Aberdeen CorporatloB   ...' 

An?lo-Argentine | 

Ashton-under-Lyne ( 

Ayr  Corporation I 

Birkenhead  Corporation. . 
Birmingham  /Trams.. 
Corporation. \  Buses&c. 
Blackburn  Corporation  . . 
Blackpool  Corporation  . . 
Blackpool  and  Flestwood 
Bolton  Corporation 

Bournemouth.. . .  |  g^^^^,^ 

Br.-idford  Corporation  .... 
Brighton  Corporation  .... 

Bristol  Trams  l^^^^j;,: 

Burmah  E.  Trams  &  Ltg. 
Burnley  Corporation    . . .  • 

Burton  Corporation 

Bury  Corporation 

Calcutta  Tramways  (3o.  .. 

Camborne-Redruth    

Cardiff  Corporation 

Cork  Electric  Trams  Co. . . 
Coventry  Corporation  .. 
Croydon  Corporation  .... 

•  Derby  Corporation 

Dover  Corporation 

Dublin  &  Lucan  Railway  . 

Dublin  United 

Dundee  Corporation 

East  Ham  Council 

Exeter  Corporation 

Glasgow  Corporation 

Clossop  Trams 

Gloucester  Corpn I 

Halifax Corpn.  -.{e'l^s'l 
Hastings  Elec.  Trams  Co. . 

Huddersfield  Corpn I 

Hull  Corporation 

Ilford  District  Council 

Ilkeston  Corporation 

Ipswich  Corporation 

Isle  of  Thanet  Co 

Kilmarnock  Corporation . . 
Lanarkshire  Trams  Co.  .. 

Lancashire  United    

Lee  s  Corporation   

Lei    ster  Corporation  .... 

Leith  Corporation   

Lincoln  Corporation   

Liverpool  Corporation  .. 
Llandudno&ColwynBayR. 
London  County  Council  .. 
Lowestoft  Corporation  ... 
M  aidstone  Corporation . . . 
ManclivsterCorpoiation  .. 

Nelson  Corporation 

Nfwca.'itk-on-Tyr.e  Corpn. 
Newport  (Mon.)  Corpn. . . . 
Northampton  Corporation 
Nottingham  Corporation 

Oldham  Corporation 

Portsmouth  Corporation . . 

PrestOM  Corporation 

R.vh,J.ile 

Rotherham  Corporation  .. 

"ilford  Corporation 

tSh;fli--lv:  Corporation 

Southampton  Corpn 

Southend  Corporation .... 

South  Shields   

St'lybdge,Hyde.«cc,Jt  B. 
S'indcrland  Corporation  .. 
Sunderland  District  . . . . 
Swindon  Corporation  . . . . 

Tyneside  Tram  Co 

Wallasey  Corporation  .... 

Walsall  Corporation 

Waltliamstow 

Warrington  Corporation . . 
W.at  Ham  Corp-ration . . . 

Wigan  Corporati  :-. 

Wolverhampton  Corpn... 
Yorkshire  W.R.  Trams  . . . 


D;c. 


£ 

£ 

e 

£ 

15 

1,670 

-1- 

153 

28 

51,034 

+      2.740 

16 

51,874 

+ 

240 

28 

2,555.023 

-  132.741 

11 

427 

+ 

49 

37 

17.725 

+       1.297 

18 

237 

+ 

16 

31 

12,531 

+         675 

19 

1,378 

+ 

114 

38 

51.781 

+      4.115 

11 

15,850 

+ 

3,636 

37 

520,377 

-1-    73.663 

11 

814 

+ 

184 

37 

31,144 

+    18.068 

15 

1,026 

10 

38 

48,440 

+         299 

16 

642 

+ 

101 

38 

67,405 

-t-      1.638 

18 

259 

— 

11 

50 

38,313 

-         351 

19 

2  606 

+ 

161 

38} 

101.249 

-      I .579 

15 

1,694 

— 

41 

37 

78.906 

+      3,751 

15 

7 

, 

37 

906 

-         100 

18 

6.530 

+ 

863 

37 

245.213 

+    10,378 

19 

850 

+ 

20 

38§ 

42,956 

-1-         339 

17 

5.022 

+ 

678 

50 

236.159 

+      5.723 

17 

5,100 

-1- 

983 

50 

244,936 

-1-    45.C07 

18 

1.526 

+ 

174 

11 

27,564 

+      2,138 

20 

271 

38 

10,698 

-         409 

19 

1.216 

+ 

83 

38S 

51,205 

-         415 

18 

r67,012 

+  r4,465 

•• 

•• 

•• 

n 

2,594 

+ 

'l76 

36 

98,774 

-      2,583 

16 

432 

— ~ 

17 

to 

24,%1 

-1-           24 

13 

'983 

+ 

■■  46 

3811 

39.490 

■i-     V.260 

11 

276 

+ 

47 

36 

11.592 

+     2,087 

17 

105 

— 

9 

24 

3  59* 

+          66 

17 

5,714 

— 

136 

50 

304,499 

+    10,875 

15 

1.264 

+ 

48 

31§ 

41.791 

+      2.195 

18 

1,339 

+ 

128 

3711 

48,960 

+     5,437 

17 

320 

+ 

4 

37 

14,255 

+         791 

18 

21.807 

+ 

1,715 

29: 

624.070 

+    44.C6* 

18 

123 

+ 

22 

51 

6.3% 

+         368 

15 

293 

— 

3 

37 

12,402 

-1-         120 

14 

1,793 

— 

32 

37 

83.089 

+         879 

14 

36 

— 

5 

37 

1.828 

-             4 

16 

721 

— 

36 

50 

88,031 

-         264 

18 

3.176 

+ 

145 

37 

115,105 

-      2.425 

18 

616 

-H 

2i 

37 

24,368 

+      2,949 

15 

128 

4- 

II 

37 

4,996 

+         184 

18 

466 

+ 

68 

36 

20.765 

-1-     3.344 

18 

217 

36 

Hi; 

2,901 

-         919 

18 

153 

+ 

9 

31 

5,227 

-t-          137 

16 

2.007 

+ 

331 

50 

98,964 

+      5  809 

15 

1,519 

+ 

60 

55 

86.328 

+      5.22J 

18 

8,641 

+ 

633 

38 

336.960 

-1-    25.968 

18 

3,137 

+ 

264 

51 

153.40^ 

+      9,471 

18 

706 

+ 

79 

31 

23.898 

+      1.496 

18 

1 35 

+ 

17 

38 

5.302 

-I-         607 

11 

13,382 

+ 

9J6 

49? 

650,247 

+    10,028 

17 

173 

+ 

14 

211 

423 

-»-           IS 

16 

'185 

+ 

"   26 

37 

8.241 

+     "255 

13 

17,709 

+ 

647 

37 

671.822 

-»-  21.5:4 

18 

174 

+ 

30 

3711 

7,339 

+        300 

17 

"631 

+ 

•  a 

39 

37? 

27,233 

-»-      4.748 

16 

3.580 

-l- 

369 

37 

139,131 

-»-      9  938 

19 

2.131 

+ 

181 

39 

88,732 

-1-      3,908 

II 

2.030 

+ 

27 

37 

92.849 

,  , 

15 

1.000 

— 

194 

37*» 

35.996 

+      1.385 

18 

1.542 

+ 

94 

38" 

64.209 

+      2.830 

15 

1.199 

+ 

251 

37 

43.353 

-»-      5.113 

20 

5,133 

+ 

371 

33: 

l%.594 

-f-      7,458 

19 

9.418 

+ 

1.360 

37(1 

345.418 

+    47.845 

15 

I.4I6 

+ 

177 

37 

56.109 

+      6.102 

15 

537 

29 

37 

31.356 

-      7.935 

U 

737 

+ 

72 

36!| 

29.256 

+       1.I8S 

19 

1.472 

-f 

106 

38 

56.71 1 

-f-         667 

IS 

572 

-»- 

123 

7 

3.761 

■»-         2S0 

IS 

179 

-1- 

6 

37 

7.336 

+    $s 

8 

467 

50 

23 

13.941 

-     taa 

18 

1,1*4 

+ 

78 

37q 

48.545 

■h          644 

18 

73 » 

-f- 

105 

SI 

37.652 

+       5619 

18 

750 

+ 

JO 

38 

34.109 

+      3,373 

16 

3.006 

-i- 

229 

37 

115,555 

-f-     10.027 

IS 

1,15b 

+ 

•  • 

134 

II 

11,947 

-»-      1.083 

19 

1,460  '   -»- 

13S 

SI 

80,203 

+      6.656, 

*»"<!   lJi"„  bonus. 


T  Ex  dividena  or  Interest. 


(a)  These  comparisons  are  wttb  the  corraspondi"  :  period  last  rear.      *  Partlv  eiaetrlcaL 

t  Includes  omnthuset.  kc,  t  Minus  2  days.  I  Mlnu»  3  da»»  •  PIka  J  da)'s. 

1  Plus  2  day*.         •■  Comsared  with  one  week  more  last  )-ear. 


U  %  '> 
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Training  of  Munitions  Workers- 

As  long  ago  as  last  July  it  was  announced  that  arrangements 
were  proposed  whereby  certain  technical  colleges  would  provide 
short  courses  of  training  for  suitable  un.skilled  workers,  so  as  to 
enable  them  to  be  of  greater  use  in  the  making  of  munitions. 
There  are  some  112  such  colleges  in  the  country,  and,  if  pro- 
perly organised  and  equipped,  each  of  these  could  train,  on  an 
average,  10  men  per  week,  making  1,120  per  week  in  the 
aggregate.  In  the  House  of  Commons,  on  the  20th  instant, 
Mr.  Lloyd  George  said  that  for  the  new  munitions  factories 
80,000  skilled  men  and  200,000  to  300,000  unskilled  men  were 
required  in  order  to  alter  the  proportions  substantially  of 
orders  in  favour  of  this  country,  and  consequently  reduce  the 
cost  of  the  war  by  scores  of  millions  of  pounds  in  the  course 
of  a  single  year.  As  far  as  the  skilled  artisan  class  is  con- 
cerned, no  material  assistance  can  be  given  by  the  colleges  and 
schools,  but  1,120  men  (and  women)  of  the  semi-skilled  artisan 
class  can  be  trained  per  week.  The  short  courses  of  training 
for  the  quarter  of  a  million  workers  required  by  the  Ministry 
of  Munitions  would,  therefore,  extend  over  a  period  of  no  less 
than  four  years.  By  working  day  and  night,  seven  days  per 
week,  the  period  would  be  halved.  It  is  well  not  only  that  the 
Minister  of  Munitions  should  know  the  limitations  of  the 
colleges  and  schools  as  training  centres  for  munitions  workers, 
but  also  that  the  people  of  the  country  should  know  the  facts. 


Before  attempting  to  offer  a  solution  of  the  problem,  it  is 
advisable  that  we  should  endeavour  to  give  some  idea  of  the 
magnitude  of  the  task  which  confronts  the  Ministry  of  Muni- 
tions. From  figures  obtainable  at  any  Public  Library,  it 
appeai-3  that  of  the   17,000,000  occupied  persons  in   Great 


Britain  in  normal  times  approximately  8  per  cent.,  or  1,.'360,00<J, 
are  employed  in  the  whole  of  the  engineering  trades.  Assuming 
that  10  per  cent,  of  these  men  have  enlisted,  we  get  about 
1,250,000    as    the    number    of    pre-war   engineering    arti.sans 
available.     A  quarter  of  a  million  is  a  conservative  estimate 
of   the   number  of  men   actually  engaged  on   work  of  vital 
importance   (other  than  the  manufacture  of  munitions  and 
other  war  material)  at  the  present  time.     This  leaves  in  round 
numbers  a  million  artisans  and  other  workers  in  the  engineering 
trades.     Taking  into  account  the  men  engaged  upon  work  for 
the   Navy,   which  work  must,   of  course,   continue   without 
interruption,  it  is  possible  to  make  a  fair  estimate  of  the 
number  of  men  available  who  were  actually  engaged  in  engi- 
neering work  18  months  ago.     Of  this  number,  the  ratio  of 
skilled  to  unskilled  will  in  all  likeHhood  be  higher  than  when 
war  was  declared,  on  account  of  the  higher  percentage  of  semi- 
skilled and  unskilled  men  likely  to  have  been  drafted  into  the 
Army.     No  useful  purpose  would  be  served  by  att?mpting  to 
give  the  number  of  men  and  women  either  actually  engaged  in 
or  immediately  available  for  the  manufacture  of  munitions, 
but  it  is  generally  known  that  since  war  was  declared  the 
number  of  skilled  men  cannot  have  been  increased  to  any 
appreciable  extent.     On  the  other  hand,  the  number  of  semi- 
skilled and  unskilled  workers  has  been  materially  increased. 
For   the    new   munitions   factories   80,000   skilled   men   and 
200,000  to  300,000  unskilled  men  are  recpiired. 


The  12  areas  into  which  the  country  has  been  divided  are 
covered  by  40  local  Munitions  Committees,  and  the  probable 
skilled  and  unskilled  labour  requirements,  immediate  and 
prospective,  of  each  of  these  Committees  are,  therefore,  known. 
The  eligible  msn  must  of  necessity  be  prepared  to  serve  in  the 
Army,  and  it  is,  therefore,  to  the  women  of  the  Empire  that  we 
must  look  for  furnishing  the  semi-skilled  labour  in  the  munitions 
factories.  We  venture  to  think  that  a  '■  Derby  call  "'  to  the 
women  would  put  to  shame  the  men  who  are  "  waiting  to  bo 
fetched."  The  training  of  the  vast  number  of  munitions 
workers  is  a  less  serious  matter  than  might  at  first  be  supposed. 
In  a  relatively  short  time  the  technical  colleges  couid  be 
equipped  for  the  training  of  instructors.  At  the  end  of  a 
month  the  colleges  would  be  able  to  furnish  instructors  to  the 
various  Munitions  Committees  at  the  rate  of  1,000  per  week, 
and  in  about  eight  weeks  5,000  instructors  would  be  available. 
Certain  of  the  machines  standing  idle  in  the  munitions  works 
would  be  used  for  a  period  of  six  weeks  for  the  training  of  the 
unskilled  workers,  and  in  less  than  throe  months  every  one  of 
the  quarter  of  a  million  "  unskilled  "'  workers  would  have  been 
given  instruction  sufficient  to  make  her  a  highly  skilled  worker 
on  one  job.  Incidentally,  the  '•  rolling  snowball  "  method  of 
training  briefly  outlined  above  would  in  a  very  short  time 
enable  a  larg-  number  of  unskilled  male  workers  to  be  freed  for 
the  Army.  To  ensure  success  it  would  bo  necessary  for  the 
Ministry  of  Munitions  properly  to  equipjthe  college  workshops. 
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At  the  end  of  eight  we3ks  sucli  equipment  could  be  handed  over 
to  the  local  Munitions  Committees,  and  the  colleges  would  be 
free  to  train  in  adequate  numbers  potential  leaders  in  industry. 
When  peace  comes  we  hope  that  many  of  the  machine  tools 
now  being  used  for  the  manufacture  of  munitions  will  be 
handed  over  to  the  Education  Authorities  for  the  purpose  of 
founding  trade  schools,  as  distinct  from  technical  schools. 


The  James  Forrest  Lecture. 

The  James  Forrest  lecture  before  the  Instituti(m  of  Civil 
Engineers  was  this  year  assigned  to  an  elect,  leal  engineer, 
and  the  choice  fell  upon  Mr.  H.  M.  Hobart.  In  the  veiy 
lengthy  address,  to  which  a  large  audience  listened  on 
December  14th,  and  which  was  delivered  in  abstract  by  Mr. 
J.  A.  F.  A.spi.N'ALL,  in  the  absence  of  the  author,  there  was  a 
great  deal  of  interest.  If,  however,  we  may  venture  a  word  of 
criticism,  we  were  a  little  surprised  that  Mr.  Hobart  intro- 
duced so  much  descriptive  matter,  apart  from  results,  referring 
to  three  examples  of  electrification-  namely,  the  Butte, 
Anaconda  &  Pacific,  the  Chicago,  Milwaukee  &  St.  Paul  and 
the  Norfolk  &  Western  Railways  ;  and  we  were  even  more 
surprised  that  he  introduced  the  very  contentious  subject  of 
single  phase  ?;er6'j.s'  continuous  current.  Mr.  Hobart  has  from 
time  to  time  played  a  prominent  part  in  the  discussions  on 
this  question,  and  for  him  to  introduce  it  in  the  James  Forrest 
lecture,  which  we  think  ought  to  deal  with  principles  broadly, 
is  rather  taking  advantage  of  those  who  disagree  with  hini, 
and  who  are  not  given  the  opportunity  of  replying.  Apart 
from  this  criticism,  let  us  say  at  once  that  the  lecture  contained 
a  mass  of  very  interesting  information.  P'or  example,  the  com- 
parisons made  between  st<>am  and  electric  locomotives  will 
appeal  to  all,  more  particularly  as  the  figures  given  are  the 
results  of  actual  experience  gained  on  the  Butte,  Anaconda  & 
Pacific  Kailwav. 


Althou(;h  the  first  cost  of  an  electric  locomotive  is  about 
£80  to  £^iO  per  ton,  as  compared  with  the  much  lower  cost  of 
£30  in  the  case  of  the  steam  locomotive,  yet  the  net  result  is  in 
favour  of  the   electric   locomotive   on   account  of  the   better 
utilisation  of  weight  and  the  higher  .speed  that  is  obtainable. 
The  cost  of  electrical  energy  per  locomotive  mile  is  only  7d., 
compared   with  the  outlay  of   19'9d.   for  coal  on  the  stoam 
locomotive.     It  must  be  borne  in  mind,  however,  that  the  price 
of  coal  here  is   llts.  per  ton,  and  that  the  price  of  electrical 
energy  is  at  the  unusually  low  figure  of  0-2()5(l.  |)er  kilowatt- 
hour.     Nevertheless,  even  if  the  price  of  electrical  energy  were 
0*4d.,  the  outlay  per  locomotive  mile  wcmid  still  In-  only  10-r)d. 
Further,  owing  to  the  increa.sed  speed,  there  is  a  considerable 
saving  in  tlie  number  of  hours  of  service  by  engine  crews,  with 
correspoiuliug  less  cost  of  running  ;   and  it  is  gratifying  to  see 
such  figures  as  15'ld.  for  annual  expenditure  jut  locomotive 
mile  in  the  case  of  the  electric  locomotive,  as  compared  with 
37-r)d.  per  locomotive  mile  in  the  case  of  st(  am  loronuttives. 
Owing  to  the  greater  tractive  effort  of  the  electric  locomotive 
the  conclusion  is  reached  that,  for  the  sanu  ton-miles  of  .service, 
the  higher  price  is  not  a  handicaj).  fewer  locomotives  being 
required  than  with  steam.    Another  point  of  interest  is  that  of 
regenerative  braking.     In  the  cas<>  of  mountainous  country 
the  economy  to  be  eff»'c.t<'(l  by  this  method  has  b'<en  found  to 
be  very  marked,  not  merely  through  the  return  of  energy  to  the 
line,  but  also  on  account  of  the  great  saving  in  wear  and  tear  of 
brakes  and  brake  rigging.     Mr.  Hobart  carries  the  matter  a 
step  further,  and  suggests  that  regenerative  braking  is  well 
worth  c»nisideration  in  the  case  of  short  lines  with  dense  traffic. 
In  the  days  when  reliance  was  placed  upon  natural  ventilation, 
the  increase  in  the  size  of  the  elertrical  e(|uipment  necessary  t.o 
permit  of  electric  biakinw  miiiht  have  been  sufficient  to  neu- 


tralise any  economies  in  electrical  energy  so  obtained,  but  with 
forced  ventilation  the  case  seems  to  be  verv  different. 


At  the  end  of  his  lecture,  Mr.  Hobart  dealt  with  the  relative 
merits  of  single  phase  and  continuous  current  in  electric 
traction.  We  cjuite  admit  that  the  three-phase  generator  has 
marked  advantages  over  the  single-phase  machine,  and  that 
the  single-pha.se  locomotive  is  somewhat  heavier  for  the  same 
power  than  the  continuous-current  locomotive  ;  but  we  should 
like  to  .see  further  figures  of  actual  maintenance  on  both  types 
of  railway  before  admitting  that  Mr.  Hobart's  contention  is 
fully  proved.  It  is  interesting  to  note  the  calculations  made 
bv  Mr.  Hobart  as  to  the  co.st  of  electrical  energy  at  the  loco- 
motive when  supplied  (1)  by  continuous  current,  transformed 
l)y  motor  generators  from  three-phase  generation  ;  (2)  by  single 
pha.se,  similarly  transformed,  from  60  cycle  transmission  ;  and 
(3)  by  single  phase  delivered  from  single  phase,  25  cycle 
gonciators,  through  transformers.  The  result  is  reached  that 
the  total  cost  of  the  energy  in  the  second  case  is  6  per  cent, 
higher,  and  in  the  last  case  is  2.^  per  cent,  lower,  than  that  of  the 
first.  Mr.  Hobart  stated  finally  that  the  outlay  for  electrical 
energy  may  be  taken  as  about  the  same  on  the  three  systems, 
thus  leaving  the  single-phase  system  handicapped  by  the 
greater  inherent  cost  of  single-phase  locomotives.  Thus  it 
would  seem  that,  after  all,  the  continuous-current  system  does 
not  show  so  very  much  to  advantage— at  least  to  such  a  pre- 
ponderating extent  as  to  make  other  systems  not  worth 
consideration. 


Electric  Propulsion  of  Battleships. 

Thk  decision  of  the  Navy  Department  of  the  United  States 
to  e<{uip  two  further  battleships  of  the  largest  and  most  power- 
ful cla.ss  with  electric  propelling  machinery  has  created  a  good 
deal  of  interest  in  the  engineering  world,  the  more  so  since  it 
follow.s  elos'ly  upon  the  placing  of  ordei"s  for  the  equipment 
of  the  electrically-propelled  battleship  "  California  ""  now  under 
construction  in  the  New  York  Navy  Yard.  As  our  readers  are 
no  doubt  aware,  the  latter  vessel  will  be  the  first  battleship  in 
which  electricity  is  used  as  a  motive  power.  It  is  significant 
that  electric  propulsion  was  decided  upon  as  the  result  of  two 
yeai-s"  experience  with  the  electrically-proi>elled  20,000-ron 
collier  "  Jupiter,'"  and  after  a  long  campaign  of  education  in 
which  the  "  Jupiter  *'  was  an  incident.  Although  the  test 
results  have  not  been  made  public,  from  the  figures  which  have 
been  j)ublished  it  a])pears  that  the  steam  consumption  of  the 
main  drive  of  the  "  Jupiter  ""  is  30  per  cent,  better  than  that  of 
reciprocating  engines  installed  in  ships  of  the  same  class.  At 
the  laying  of  the  '*  California's  "■  keel  it  was  stated  that  the 
combination  of  electric  drive  and  oil  fuel  would  enable  this 
ve.ssel  at  a  speed  of  10  knots  to  steam  for  nine  days"  longer  than 
a  coal-burning  Dreadnought,  which  meant  that  she  could 
crui.se  more  than  2.100  miles  further.  The  "  California  "  is  a 
ves.sel  of  .32,0(K)  tons  dis])lacemcnt,  with  a  maximum  speed  <»f 
about  22  knots  and  a  shaft  horse-power  of  3T,(X)0.  From  the 
general  particulars  given  elscwhero  in  this  issue  it  will  be  noted 
tluit  th,^  generatoi-s  are  bi-polar  alternators,  and  that  the 
motors  are  .so  arranged  as  to  be  connected  either  as  24-pole  or 
3()-j)ole  machines.  For  economic  cruising  at  15  knots  or  less, 
ou(\  generator  will  be  used  with  motoi's  on  .3fi-pole  connection, 
and  for  higher  sj)eeds  the  24-pole  connection  will  be  used. 
Speed  variation  with  either  motor  connection  will  be  effected 
as  in  the  "  Juj)iter  ""  by  change  of  turbine  speeds  through  the 
agency  of  variable-speed  governors.  Th«^  work  has  been 
entrusted  t^>  the  (teneral  Electric  Co.,  Schenectady,  and  its 
jutigress  will  bi-  followed  with  lively  interest  by  those  concerned. 
N\  e  look  forward  with  every  confidence  to  the  time  when  the 
equipment  will  be  put  through  the  acceptance  tests. 
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Expiring  Patents. 

Thk  list  which  we  publish  in  another  column  of  the  patents 
expiring  in  1916  is  less  interesting  than  usual.  In  fact,  it  only 
contains  one  patent  of  outstanding  importance — namely,  No. 
10,245,  due  to  Mr.  Marconi,  for  his  well-known  magnetic 
detector.  This  detector  has  been  largely  used,  not  so  much 
on  account  of  its  sensitiveness,  but  owing  to  the  fact  that  it  is 
robust,  and  serves  its  purpose  extremely  well.  Another  patent, 
No.  9,488,  by  Mr.  A.  W.  Beuttell,  relates  to  reflectors  for 
tubular  lamps,  and  is  the  patent  under  which  the  Linolite 
Company  has  for  some  years  put  upon  the  market  the  con- 
venient system  known  by  the  names  of  Linolite  and  Tubolite. 
Lastly,  we  may  mention  Prof.  A.  Blondel's  patents,  Nos. 
17,406  and  23,262,  referring  to  the  making  of  carbons  for  flame 
arc  lamps.  These  carbons  are  provided  with  "  wicks  "  of 
various  minerals  which  may  take  up  from  one-third  to  one- 
half  the  total  cross-section,  and  such  that  the  speed  of  com- 
bustion of  the  wick  is  adjusted  to  that  of  the  carbon.  The 
materials  used  include  various  compounds  of  strontium, 
magnesium,  aluminium  and  other  metals,  combined  with  regu- 
lating substances,  chiefly  in  the  form  of  borates. 


Measurement  of  Decrement. — To  the  current  issu3  of 
"  Wireless  World  "  Mr.  W.  H.  Nottage  contributes  a  well- 
illustrated  article  on  this  subject.  Descriptions  are  given  of 
Marconi  long-wave  decremeters  and  wavemeters,  and  reference 
is  made  to  oth^r  well-known  types. 

Perkin  Medal  Award  to  Dr.  Baekeland. — The  Perkin  Medal 
Committee,  consisting  of  representatives  of  the  different 
chemical  societies  of  the  United  States,  has  awarded  the 
Perkin  medal  for  1916  to  Dr.  L.  H.  Baekeland.  According  to 
established  custom,  the  presentation  of  the  Perkin  medal  to 
Dr.  Baekeland  will  be  made  at  the  January  meeting  of  the 
Society  of  Chemical  Industry  in  joint  session  with  the  Anierican 
Chemical  Society  and  the  American  Electrochemical  Society. 

Motor  Control. — At  a  meeting  of  the  American  Institute 
of  Electrical  Engineers,  held  on  the  10th  inst.,  a  Paper  entitled 
"  The  Principles  and  Systems  of  Electric  Motor  Control  "  was 
read  by  Mr.  C.  D.  Knight.  The  author  described  several  types 
of  resistors,  and  explained  the  various  forms  of  magnetic  control 
in  vogue  for  both  alternating-current  and  direct-current  motors. 
The  characteristics  of  contactor  or  magnet  switch  design  were 
also  considered.  We  shall  give  an  abstract  of  this  informative 
Paper  in  an  early  issue. 

Solenoid  and  Electromagnet  Windings. — An  informative 
Paper  on  this  subject,  read  by  Mr.  G.  L.  Hedges  at  the  Los 
Angeles  Section  of  the  American  Institute  of  Electrical  Engi- 
neering, was  published  in  the  November  issu3  of  the  "  Pro- 
ceedings." The  author  derives  a  new  and  shorter  method  for 
the  design  of  the  most  efficient  windings  for  continuous  or 
intermittent  service,  and  gives  formulae  which  eliminate  the 
usual  cut  and  try  methods  of  design.  Charts,  plotted  from 
the  formulfe,  reduce  to  a  minimum  the  calculations  necessary 
in  designing  a  winding. 

Liverpool  Overhead  Railway. — At  a  recent  meeting  of  the 
Liverpool  Engineering  Society,  Mr.  E.  J.  Neachill  dealt  in  a 
Paper  with  the  Liverpool  Overhead  Railway.  He  stated  this 
was  the  first  overhead  railway  in  the  world  to  be  operated 
electrically.  Electricity  was  adopted  chiefly  on  account  of  its 
freedom  from  fire  risks  to  the  warehouses  and  shgds  on  the  docks 
estate.  The  total  length  from  Dingle  to  Seaforth  Sands  is 
6i  miles.  On  week  days  the  service  is  operated  for  19  hours, 
and  on  Sunday  for  13  hours.  The  average  number  of  trains 
run  during  the  past  year  was  845,765,  and  4|  million  workmen 
w^ere  carried  during  that  period. 

The  Mersey  Railway. — Mr.  James  Shaw  at  the  same  meeting 
of  the  Liverpool  Engineering  Society  dealt  with  the  Mersey 
Railway.  In  1900  Parliamentary  powers  were,  obtained  in 
order  to  adopt  electric  traction,  and  the  conversion  was  effected 
without  interfering  with  traffic.  From  the  date  of  its  elec- 
tri6cation  this  railway  had  a  new  lease  of  life.     The  increase 


in  railway  passengers  wa.s  760,200  per  annum.  In  1902  the 
la.styear  of  steam  traffic  there  was  a  deficit  of  £4,087,  wliile  for 
1913  the  sui-plus  was  £48,977,  and  the  net  result  is  an  increa.se 
of  £37,000  per  annum. 

Electric  Waves  in  Transmission  Lines.— To  the  current 

issue  of  the  ''  General  Electric  Review  "  (U.S.A.)  Mr.  J.  M. 
Weed  contributes  the  first  of  a  .series  of  articles  on  "  Theory  of 
Electric  Waves  in  Transmission  Lines,"  devoted  to  a  theoretical 
study  of  the  behaviour  of  transmission  lines  and  connected 
apparatus  with  respect  to  the  travelling  waves  which  result 
from  switching  operations,  arcing  earths  and  .short  circuits. 
The  present  article  presents  a  theoretical  conception  of  the 
propagation  of  these  waves  and  of  their  reflection  from  the  open 
end  of  the  line.  The  fundamental  voltage,  current  and  energy 
equations  are  developed,  and  also  those  for  the  velocity  of 
propagation  and  for  the  natural  frequency  of  oscillation  of  the 
line. 

OBITUARY. 


Herbert  Arnaud  Taylor. — We  have  to  record  with  great  regret 
the  death  of  Mr.  Herbert  Taylor,  of  the  firm  of  Me.ssrs.  Clark,  Forde, 
Taylor  &  Erskine  Murray-,  which  occurred  at  his  residence  in  Melburj- 
road,  Kensington,  early  on  Thursday  morning,  the  23rd  inst.  Mr. 
Taylor,  who  was  74  years  of  age,  had  been  in  failing  health  for  some 
time  past,  but  he  only  became  serioush-  iU  a  week  before  he  passed 
away.  Mr.  Taylor  was  destined  for  a  military  career.  He  was  educated 
privately,  and  having  passed  into  the  Royal  Military  Academy, 
Woolwich,  he  obtained  his  commission  as  Lieutenant  in  the  Royal 
Engineers  in  June,  1862,  when  nearly  21  years  of  age.  He  resigned 
his  commission,  and  became  a  pupil  of  the  late  Mr.  Latimer  Clark  in 

1867.  Thus  began  the  introduction  to  telegraph  and  submarine 
cable  engmeering  to  which  his  whole  life  was  devoted.  Mr.  Taylor, 
up  to  the  time  of  his  demise,  was  a  partner  in  the  firm  of  Clark,  Forde, 
Taylor  &  Erskme  Murray,  the  termination  of  his  partnership  occurr- 
ing at  his  own  request  at  the  end  of  the  present  year.  During  Mr. 
Taylor's  pupilage  and  whilst  acting  for  Mr.  Clark  as  his  chief  assistant 
engineer,  a  large  amount  of  useful  work  was  carried  out  by  him, 
notably  in  connection  with  the  series  of  experiments  which  resulted 
in  the  production  of  the  well-known  Clark  standard  cell,  and  the 
determination  of  its  E.M.F.  in  absolute  measure,  &c.  In  this  work 
Dr.  Alexander  Muirhead  was  also  associated,  both  acting  for  and 
under  Latimer  Clark's  direction.  We  may  also  mention  the  exi^eri- 
mental  work  on  the  effect  of  temperature  on  the  electrical  resistance 
of  gutta  percha  covered  conductors,  which  was  carried  out  bj'  >Ir. 
Taylor  on  behalf  of  Mr.  Clark.  The  first  important  cable  work 
upon  which  Mr.  Taylor  was  engaged  was  the  Persian  Gulf  cable  of 

1868,  Latimer  Clark  being  the  engineer  appointed  by  the  Govern- 
ment to  carry  out  the  laying  operations.  On  the  voyage  out  to 
Bombay  on  the  P.  &  O.  steamer  "  Caraatic,"  the  ship  struck  the 
Shadwan  Reef  in  the  Red  Sea,  many  lives  being  lost.  Mr.  Taylor, 
though  in  imminent  danger,  happily  escaped  by  swimming  to  the 
reef,  on  which  some  days  were  spent  before  relief  came.  The  greatest 
trouble,  however,  was  the  loss  of  the  whole  of  the  testing  instru- 
ments, but  this  difficult}^  was  one  that  he  was  pre-eminently  adapted 
to  overcome,  and  with  improvised  apparatus,  sought  for  and  con- 
structed by  himself,  he  made  the  loss  sufficiently  good  to  ensure  the 
proper  testing  and  control  of  the  electrical  part  of  the  work  duruig 
the  laying  of  the  cable.  In  1872  Mr.  Taylor  entered  into 
partnership  with  Latimer  Clark,  H.  C.  Fcide  and  Charles  Hockin, 
thus  forming  the  firm  known  as  Clark,  Forde  &  Taylor,  who  during 
the  past  40  years  have  acted  as  consulting  engineers  to  all  the  great 
submarine  cable  companies,  and  whose  name  is  intuuately  asso- 
ciated with  the  development  and  progress  of  submarme  telegraphy. 
Beginning  with  the  laymg  of  the  1873  and  1874  Anglo-Atlantic  cables 
and  ii\  the  succeeding  years,  Mr.  Taylor  acted  as  engineer  on 
expeditions  too  nvmerous  to  record,  including  many  of  the  lines  of 
the  Eastern  group  ;  indeed,  tens  of  thousands  of  miles  of  caWe  were 
laid  in  all  parts  of  the  world  under  his  pei-sonal  8U})ervision.  The 
last  foreign  work  undertaken  by  huu  was  in  connection  with  the 
laying  of  the  British  Pacific  Cable,  upon  which  project  he  gave 
evidence  before  the  Committee  appomted  to  report  upon  the  pro- 
posal, and  for  which  subsequently  his  firm  were  appointed  engineers. 
As  senior  partner  Mr.  Taylor  was  responsible  for  the  speci- 
fications to  which  the  cable  was  manufactured  and  laid  ;  uideed.  to 
this  work  he  devoted  his  whole  tune  and  thought  m  order  to  bring  its 
establishment  to  a  successful  issue.  Mr.  Taylor  was  a  man  of  somid 
and  deliberate  judgment,  whose  opinion  on  all  matters  connected 
with  cables  was  sought  and  valued,  particularly  with  respect  to  the 
electrical  side  of  the  subject,  in  which  he  was  always  most  deeply 
interested.     Beyond  taking  part  in  his  firm's  engineering  work,  he, 
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in  association  with  the  Muirhead  brothers,  solved  the  problem  of 
duplex  working  on  submarine  cables,  and  thus  doubled  the  earning 
power  of  many  millions  of  capital  invested  in  such  undertakings. 
The  introduction  of  automatic  transmission  of  signals  on  cable  cir- 
cuits was  also  in  no  small  degree  due  to  his  efforts.  The  construc- 
tion of  highly  sensitive  relays  was  engaging  Mr.  Taylor's  attention 
when  in  1898  Mr.  S.  G.  Brown  approached  him  in  order  to  obtain  his 
assistance  in  developing  certain  ideas  relative  to  cable  working,  and 
this  partnership  resulted  in  the  invention  of  the  drum  cable  relay  and 
magnetic  shunt,  which  have  proved  of  such  great  benefit  to  the  nume- 
rous cable  companies  which  have  adopted  the  system.  Such  a 
record  impresses  upon  us  the  services  rendered  to  telegraphy  by 
Herbert  Taylor,  whose  many  jjatents  bearing  on  cable  enterpri.se  are 
evidence  of  his  activities.  Mr.  Taylor  was  a  member  of  the  Institu- 
tions of  f'i\'il  and  Electrical  Engineers,  and  he  .served  on  the  Council 
of  the  latter  for  some  years.  As  a  member  of  the  Sub-committee  on 
Cables  appointed  by  the  Engineering  Standards  Committee,  with  his 
exceptional  knowledge  of  coj)];cr  conductors,  he  assisted  materially 
in  Iheir  delihcrations.  rnfortunately,  .Mr.  Taylor's  natural  reserve 
and  di.slike  of  publicity  led  to  a  large  amount  of  interesting  experi- 
mental work  done  bv  him  not  being  published.  We  mention,  how- 
ever. Papers  on  "the  E.M.F.  of  Mercury  Alloys"  (Hockin  and 
Taylor)  and  '"Temperature  Coefficients  of  Conductivity  Cojjper" 
(Clark,  Forde  and  Taylor),  the  latter  having  been  adojjted  by  the 
Ergineering  Standards  Cojnmittee.  Experiments  upon  the  current- 
carrying  caj)acity  of  copper  wires  in  air  and  in  vacuo  o((iii)ie(l 
months  of  careful  research ;  the  results,  however,  did  not  satisfy 
Taylor's  idea  of  t borough nes.s,  he  could  accept  no  approximation, 
and  as  the  determination  of  the  projjortionate  loss  of  heat  by  radia- 
tion and  that  by  convection  were  incomj)lete  lie  abandoned  the  idea 
of  publication.  'J'hose  who  knew  Mr.  Taylor  admired  him  for  his 
personal  gifts  and  ever  courteous  manner.  A  staunch  friend  and 
modest  to  a  degree,  he  never  had  what  might  be  called  the  "  Inisiness 
instinct."  Disinterested  and  ready  to  assist  any  and  all  who  came 
to  him  for  hclj)  and  advice  on  whatever  matter  it  might  be,  assistance 
was  rendered  with  a  graciousne.ss  that  left  him  no  enemies  but  many 
friends,  who  will  sincerely  feel  their  lo.ss  in  the  death  of  this  loya! 
gentleman  to  whom  meanness  of  thoiight  or  idea  was  absolutely 
foreign  and  iiiikMowii.  We  tender  our  sym|)athy  t )  his  family  in 
their  sorrow. 

Wii.i.iAM  Cross.^  The  death  is  also  announced  of  Mr.  William 
Cross,  who  was  for  some  years  clerk  in  charge  of  the  Anglo-American 
Telegrajjh  Co.'s  station,  *()3,  Old  Broad-street,  Londcm.  Mr.  Cross, 
who  icfircd  from  the  company's  service  some  five  or  six  years  ago, 
Wi'.s  .■>'.)  years  of  age. 

K11.LKI)  IX  Action. — We  regret  to  announce  the  death  of  Second- 
Eicut.  W.  ().  (livrrett,  who  was  for  .some  years  in  the  service  of 
Siemens  Bros.  Dynamo  Works  at  Madras.  Mr.  (Jarrett  left  at  the 
end  of  October,  1914.  having  obtained  a  conmiission  in  the  Oueens 
Own  :U(\  S:i].|ieis  irid  .Miners,  and  I'.fter  a  short  training  in  Hangalore 
left  for  the  front  in  Mesopotamif,  wheiice  he  is  now  reported  to  have 
been  killed  in  action. 

APPOINTMENTS  VACANT  AND  FILLED. 


The  Jiorough  of  Swindon  lldiK  ation  Committee  invite  applications 
for  the  |)ermanent  apiMiintment  of  head  of  the  engineeiing  depart- 
ment of  the  technical  institution.  Commencing  salary  t^tMi  [mt 
jinnum.  rising  by  increments  of  llO  to  tl'At).  Further  parti(ulars 
Ironi  thi'  l'iin(  ipal.  to  wlion'  immediate  applii-ation  should  be  made, 
at  the  Technical  institution.  Swuulcm.     .SV#>  advert isemeni. 

.\  fully  (|nalilic(l  elect  rician  is  n-ipiinMl  to  take  chargeof  alleloetrieal 
ecjuipment  in  laigeMir|tlane  \soiksontheso\ith  eoa.st.  Sfni  hrrHsriiinit. 

.An  advertiser  re(|uires  !>,  ep.pRble  <able  o|R'n'-tor.  with  knowIe<lge 
of  i(  I  riling  J  nd  ttht.ng  nble  instn.n  cnls,  &c. 

Mr.  H.  .Mian  Brown  hr.s  been  ap|Kiinted  Imrgh  eleetrira!  engineer 
n'  Falkirk  in  place  of  .Mr.  Hf.rold  Hansom,  who  HMently  n-signe<l  in 
order  to  join  M..M.  forces.  For  over  four  yean«  .Mr.  IJrown  lu'.s  act^nl 
as  chief  as-sistant  engineer  at  Falkirk. 

INSTITUTIONS  AND  SOCIETIES. 

Diesel  Engine  Users' Association.  -At  (he  l»eceml..r  me<'iing  of 
the  Die.sel  iJigine  Iscrs"  .\.vsociation  the  proet-edings  were  mostly  of 
a  foimal  nature,  dealing  with  the  election  of  Trwijlent.  Mem|»orH  of 
the  Connnittee.   &c..   for  th(>  ensiling  year.      Mr.   '  "' 

borougli  electrical  engineer  to  the  Worthing  CoriK>nii 
I'lcsident.     .Messrs.  C.  O.   Milton  (Maidenhead),  C.  (.lould  (Lel*h 
wortii).  an<l    H.  Leslie  Dixon  (Tx-atherhead)   <  '     '     '  '    i-s  of 

the  Committee  to  take  the  ph'ce  of  other  r  the 

expirati(m  of  tlieir  terms  of  offiw.     .Mr.   Percy  Still  (Chelsea)  wa* 


elected  as  Honorarj'  Secretary'.  The  acting  Hon.  Secretary  for  the 
current  year  stated  that  there  had  been  an  increase  during  the  year 
of  19  members,  the  total  meml>ership  to  date  being  48,  and  repre- 
senting 104  Diesel  engines,  having  a  total  horse-power  of  23,984. 
Further  applications  had  been  received  for  election  to  membership 
during  the  coming  year. 

J>uring  the  year  1915  a  work  f>f  considerable  importance  has  been 
accomplished  in  drawing  up  a  (Standard  form  of  policy  of  in.surance  against 
lireakdown  .-pccially  applicable  to  Diesel  engines.  Under  an  arrange- 
ment with  Lloyds,  preferential  terms  are  granted  to  members  of  the 
Association,  or  to  the  undertakings  for  which  they  act,  and  in  granting 
this  preference  the  underwriters  are  influenced  by  the  assumption  that 
in  view  of  the  interchange  of  the  results  of  experience  and  of  the  general 
circulation  f»f  information  on  the  subject  of  Diesel  engine  practice,  the 
risk  of  trouble  with  engines  under  the  control  of  members  of  the  Asso- 
ciation is  likely  to  be  considerably  reduced.  The  scheme  also  p^o^-ide8 
for  inspection  of  engines  and  full  reports  bj'  engineers  who  have  made  a 
s])ccial  study  of  Diesel  engine  plant.  The  subject  of  income  tax  assess- 
ment and  of  the  allowance  made  for  depreciation  by  the  Inland  Revenue 
Authorities  has  also  received  careful  consideration.  The  Association 
has  made  arrangements  with  ^Icssrs.  Humphreys-Davies  &  Co.  to  take 
action  tf)  endeavour  to  obtain  more  favourable  treatment  for  Diesel 
engine  plant  in  this  connection.  In  %iew  of  the  present  high  rate  of 
income  tax,  and  of  the  possibility  of  a  still  higher  rate  in  the  future,  this 
fjuestion  is  now  of  very  great  importance  to  a  large  number  of  concerns 
u  insr  Diesel  plant.  Discussions  of  considerable  interest  have  taken  place 
on  the  subjects  of  the  breakdown  of  a  Diesel  engine  at  Oxford,  the  use 
of  various  fuel  f)ils,  the  lubrication  of  Diesel  engines,  cracked  and  seized 
jfistons,  increased  price  of  fuel  oil,  &c.,  and  a  considerable  amount  of 
information  on  these  subjects  has  been  circulated. 

Before  the  conclusion  of  the  meeting,  the  retiring  President,  ilr.  ,T.  E. 
Edgcoinc.  referred  to  the  rapid  growth  of  the  Association  from  small 
bcf^iimings,  and  spoke  of  the  useful  work  carried  out,  which  had  been  not 
only  for  the  benefit  of  users  of  Diesel  engines,  but  which  they  were  glad 
to  be  informed  had  also  proved  to  be  useful  to  engine  makers  and  others 
interested  in  the  industry. 


ARRANGEMENTS  FOR  THE  WEEK. 


ROYAL   INSTITUTION. 
Meetings  at  Albemarle-street.  Piccadilly.  London.  W.     Six  illustrated 
lectures  adapted  to  a  juvenile  auditorv  on    "  Wireless  Mes-sages  from  the 
Stars,"  by  Prof.  H.  H.  Turner,  D.Sc,  D.C.L.,  F.R.S. 

Saturday,  Jan.  1st. 

:j  ji.iii      Lecture  TIL  :  First  Message,  "  We  are  very  far  away." 
Tuesday,  Jan.  4th. 

ij  p.ii..     Li'Cturo    1\'.  :     Second   Message.   "Some  of  us  are  Giants 
and  some  are  Dwarfs." 

Thursday,  Jan.  6th. 

:',  ji.iii.     Lecture  v.:     Th-rd  Message,  "But  we  all  behave  much 
as  you  do." 
Saturday,  Jan.  8th. 

.i  ii.iii.     Lc(  luie  Vl.  :     Fourth  Message,  "'  And,  in  fact,  we  are  your 
MIood  Relations." 


TUESDAY,  Jan.  4th. 

Thk  Roxt(;en  Society. 
S:15  p.m.  At  the  Institution  of  Electrical  Engineers,  Victoria 
Kmbankment.  W.C..  the  following:  PajKTs  and  demonstrations 
will  he  ).'ivcn  :  "Some  ()l).servations  in  the  Occurrence  of 
Cranium,"  by  the  President,  Dr.  .1.  H.  Gardiner,  followed  by 
some  demonstrations. 
WEDNESDAY,  Jan.  5th. 

RoV.\L   So(METY    OF    AkTS. 

■i  jLiii.     .hivenih-  lecture  (with  exiK>riments)  on  '"  Cr>-stallisation," 
bv  Prof.  .1.  M.  Thomson.  LL.D. 


I 


ENG.NEERING  INSIITUTIONS    VOLUNTEER   TRAINING  CORPS. 
Utticer  (  oiiimandmg.  Lieut. -( 'oloncj  (,'.  li.  (lay.  \'.i). 
'I'lie  following  o.nliTs  ituvc  l)een  issued  for  the  week  commencing  .Ian.  3. 
P.tlii  : 

D.ills.  d-.-i.')  to  7:2.) :    7:2.")  to  S:2.")  p.m. 
Monday.  Jan. 3. — Sections  1  and  2. technical;   sections  3  and  4.squad; 
siktMallinK  sections  and  rr>cniits. 

riics<lay.  .Ian.  4.     .School  of  Arms  \\\x\\  Architects"  Corps,  tito  7. 
Thursday.  .Ian.  t». — St'ctions  I  and  2.  Khooting. 

(■'■iday,.Inn.  7.     S«'ctions  3  anil  4,  tt'chnical;  s4'ctions  1  and  2.s((uad; 
'•iLMallinj:  wet  ions  and  n'crnits. 

ttHi'cr  of  thi-  \ve<'k. — M<mdav.  .Ian.  3.  l'.M»».  to  Siturdav.  .Ian.  8,  Mr. 
L    <•.   UuKhes  llallett. 

I'lat'xiM  oil  Duty.    -Monday.  .Inn.  3.  to  .Siturday.  .Ian.  8.  No.  I  Platoon. 
Platoon  on  ilnty  to  pnnide  a  pii^uet  for  H.y.  of  one  X.C.U.  and  three 
ni'ii.  find  also  one  X.C.D.  for  inKtnieting  recniits. 

^     •     Tis   for  technical   parade   at    He.'»«hjuarter8.   London   Electrical* 
-.  4(i,  Kc-v'cncv-stri^t .  S.W. 


.M'  not  yet   Immmi  measured  tor  uniform*  must  call  at 

^^a  nil   .     .  . ...lehill,  as  MM»n  as  jms"!''!--       IMyment  for  uniforms 

t"  1-  in«de  I     tlic  .\djtitant. 
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ELECTRIC  TRACTION  ON  THE  GIOVI  LINE. 

Very  intpresting  are  the  results  of  the  electrification  of  the  (Jiovi 
section  of  the  Italian  State  Railways.  An  account  of  them  was 
recently  given  in  the  "  Revista  Tccnica  delle  Ferrovie  Ttaliane,"  in  a 
Paper  by  MM.  F.  Santoro  and  L.  Calzalori,  reproduced  in  "  La 
Lumie.e  Electrique."'  From  this  .source  and  from  "  Le  Genie  Civil," 
which  has  given  an  excellent  description  of  the  locomotives  and  the 
Chiappella  station,  we  have  obtained  the  information  in  this  article. 
Some  of  the  graphs  are  reproduced  from  the  "  J^lectric  Railway 
Journal  "  of  America. 

The  line  from  Pontedecimo  to  Busalla  is  a  very  difficult  one  to 


were  the  brake  shoes  worn  out  to  the  .same  extent  as  before,  and  the 
wear  on  the  rails  was  correspondingly  reduced. 


Double  Traction  and  Regeserati\'e  Wohkiso. 

The  Giovi  line  ha;!  solved  the  problem  of  what  may  be  calle<l 
double  traction — i.e.,  the  haulage  of  trains  with  an  engine  in  front 
and  in  reav.  It  has  been  found  to  be  possible  to  distribute  the  loa'l 
equally  between  the  two.  and  this  can  be  done  whether  the  wheels 
are  of  the  same  or  of  different  diameter;.  It  was  intended  in  this 
case  to  U'ie  a  nniltiple  controller.  oj)erated  from  a  distance,  there 
being  a  communicating  cable  between  the  two  locomotives.  In 
actual  work  this  wa ;  found  to  be  cumbersome,  and,  indeed,  unneces- 
sary ;  it  was,  therefore,  abandoned.     There  was  also  good  ground  for 
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Fig.  1. — Regulation  of  Load  Obtained  on  Two  Locomotives  w'ith  Difference  of  Wheel  Diameter  1-41  in. 


work.  The  gradients  are  severe  ;  there  is  one  of  1  in  37  of  a  length 
of  104  km.,  with  maximum  gradients  of  1  in  .34  in  a  tunnel  and  1  in 
28  in  a  cutting  ;  the  line  is,  moreover,  serpentine  in  cour^ie,  in  places 
with  a  radius  of  400  metres.  There  are  also  numerous  timnels,  of 
which  the  longest  is  the  Giovi  tmmel,  3.258  metres  long.  There  is 
very  heavy  traffic  over  the  line,  joining  as  it  does  the  principal  towns 
of  Northern  Italy,  and  it  helps  to  carry  almost  the  entire  trade 
leaving  the  port  of  Genoa.  It  is  partly  supplied  from  a  steam 
central  station  at  Chiappalla,  which  until  last  year  was  the  sole  source 
of  power.  Now,  however,  most  of  the  energy  comes  from  the  hydro- 
electric stations  of  a  private  company  through  a  sub  s':ation  at 
Sampierdarena.  Both  the  current  from  these  and  from  Chiappella 
is  taken  to  four  sub-stations  on  the  line  at  Rivarollo,  Pontedecimo, 
Montanesi  and  Busalla. 

It   was  in    1910  that   electric   traction  was    introduced  on  the 
three-phase  system,  the  line  volts  being  3,300  at  16j  cycle?.     The 


doubting  the  possibili'cy  of  distributing  the  load  equally  between  two 
locomotives  which  had  wheels  of  different  diameiers.  The  ques- 
tion seemed  likely  to  be  rather  complicated,  and  it  wa-  de-iired. 
moreover,  to  find  some  solution  capab'e  of  general  application. 

Thus  it  was  considered  desirable  to  be  able  to  effect  this  equality 
of  distribution  of  load  whether  the  locomotives  were  receiving  energv 
from  the  line  or  were  working  on  the  regenerative  principle.  This 
was  found  to  be  possible  by  a  simple  arrangement,  which  consisted 
of  the  insertion  of  adjustable  resistances  in  the  secondary  circuits — 
i.e.,  in  the  rotors  of  the  motors  of  one  of  the  locomotives.  This 
would  be  the  engine  with  the  larger  A\heels  when  climbing  a  gradient 
and  that  ^vith  the  smaller  when  running  down  and  regeneratin  j;.  The 
same  liquid  rheostat  was  used  as  served  for  the  starting  of  the  motor, 
and  in  order  to  adjust  its  value  under  the  new  conditions,  it  was 
found  possible  to  utilise  exactly  the  same  apparatus  as  was  used  for 
starting  the  train,  and  which  will  be  described  later.     Without  this 
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one     ascending     and     tiie     other  ^<j 

descending. 


amount  of  traffic  then  was  considerably  increased  ;  a  speed  of 
45  km.  an  hour  (28  miles  per  hour)  was  thought  to  be  suitable, 
having  regard  to  the  gradients  on  the  line,  and  half  this  speed  was 
adopted  for  certain  goods  trains.  The  regenerative  system  was 
adopted  as  a  rule  ;  all  the  descending  trains  were  hauled  by  two 
locomotives,  working  on  the  regenerative  principle.  This  arrange- 
ment was  very  convenient,  seeing  that  two  locomotives  were  needed 
on  the  ascending  gradient.  Thus  greater  speed  was  possible,  the 
jouTxiey  between  Pontedecimo  and  Busalla  being  reduced  by  16 
minutes.  Similarly,  it  also  became  possible  to  reduce  the  distance 
between  successive  trains,  and  to  incrense  their  number,  and  a  larger 
amoimt  of  traffic  was  handled  without  increase  in  the  number  of  the 
locomotives.  The  speed  of  the  trains  was  also  regulated  to  a  more 
uniform  standard  owing  to  the  recuperative  method,  and  there  was 
also  the  additional  advantage  of  greater  economy  in  power.   Neither 


means  of  adjustment,  it  was  found  in  a  particular  case  that  the 
division  of  the  load  ^\•as  unequal.  The  front  engine,  with  wheels  of  a 
diameter  of  1,060  mm.,  had  a  load  with  the  rotors  on  short-circuit  of 
140  kw.,  whereas  tne  back  engine,  with  wheels  of  a  diameter  of 
1,070  mm.,  had  a  load  under  the  saine  conditions  of  254  kw.  If  the 
load  had  been  equally  divided,  each  would  have  had  about  104  kw., 
the  excess  of  load  on  "the  ba-k  locomotive  being,  in  fact,  about  20  per 
cent.  A  test  was  then  made  with  the  locomotives  joined  uji  tuider 
the  altered  conditions.  The  diameters  of  the  wheels  with  their 
difference  of  10  mm.  remained  as  before,  and  they  were  coupletl  to  a 
tram,  the  one  in  the  front  and  the  other  in  the  rear  ;  the  rotors  of  the 
locomotive  with  wheels  of  the  smaller  diameter  were  put  on  dea  I 
f.hort-circuit.  while  those  of  the  other  were  short  circuited  through  the 
adjustable  liquid  resistance.  A  diagram  of  the  consumption  of 
energy  was  then  taken.     It  was  found  that  the  distribution  of  loa  I 
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was  almost  exactly  equal  ;  the  power  absorbed  by  the  ore  viih  the 
smaller  wheels  was  207- 13  kw.,  whereaa  that  taken  by  the  other  was 
210-92  kw.  The  difference  in  this  case  wa.s  less  than  1  per  cent,  of  the 
mean  load. 

This  close  approach  to  erjual  loaduig  Is  shown  in  Fig.  1,  where  the 
erergy  consumption  for  two  engines  having  a  difference  of  wheel 
diameter  of  1-41  in.  is  ])lotted  against  time.  Figs.  2,  3  and  4  are 
records  of  energy  taken  from  the  central  station,  showing  (Fig.  2)  the 
energy  required  for  the  ascent  of  a  train  of  5(K)  tons  (Fig.  3).  the 
energy  taken  when  one  such  train  is  a.'jcending  while  another  is 
c'escending    and   (Fig.   4)  the  two  curves  superposed,  giving  the 


in  the  voltage  of  the  line  ;  but  the  Tirrill  regulator,  which  is  used  in 
the  central  .:;tation  at  Chiappella,  reduces  them  to  such  limils  tha' 
the  motors  on  the  locomotives  work  with  absolute  regularity. 
During  the  period  imder  consi:leration  there  have  been  only  five 
occasions  on  which  there  was  complete  interruption  of  current  for 
more  than  10  minutes,  and  only  one  occasion  on  which  the  supply 
was  cut  of!  for  more  than  an  hour. 

Featukes  of  the  Locomotives. 
The   locomotives   have   been   supplied   by   the   Societa   Italiana 
Westinghoase.    One  of  the  latest  types  (E550),  the  outcome  of  much 
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V\i..  ").— Sectional  Elevation  of  Electric  LocoMOTrvE,  Type  E  550. 


energy  saved.  The  regenerated  energy  amounts  to  47  and  4()  per 
cent,  of  that  taken  when  a.<icendiiig  for  trains  running  at  28  and  14 
miles  j)er  hour  resjicctively.  \\'hen  two  locomotives  are  used  this  is 
increased  to  54*5  J)er  cent.,  or  more  than  h.df  what  is  rcfpiirod  for 
going  tip  is  given  back  on  nuining  down. 

MM.  Santoro  and  Calzalori  in  tiieir  original  PajXT  give  a  lengthy 
examination  of  the  economies  effected  in  the  working  <'Xjm'Hs<s 
owing  to  the  adoption  of  electrical  methods  of  traction  in  place  of 
«leam.  Without  reprfxlucing  all  their  (igun  s  it  may  be  i.aid  briclly 
that  at  lirst  glance  the  wt)rking»'X|>rns«'s.  incluiiing  interest  on  capital 
outlay,  would  a])jM'ar  to  have  gone  up  liy  about  M  ]>er  cent.,  but  this 
lias  been  more  than  counterbalanced  by  a  considerably  inoreiwed 
traffic,  which  has  gone  up  in  a  still  greater  ratio.  It  may  Im-  said 
that  besides  obtaining  an  increase*!  output  from  the  line,  and  thus 
being  enabled  with  the  existing  facilities  in  the  way  of  rails,  rolling- 
stock,  &c.,  to  obtain  mcaiiH  of  dealing  with  a  larger  voluiin-  of  busi- 
ness, from  which  necessarily  a  greater  jirotit  is  to  b;>  ex|M>ct«Hl.  this 
has  been  obtained  with  a  decrense«l  cost  jH<r  ton  kilometre,  an 
economy  which  has  result <'d  from  the  marked  gradients  on  the  line. 
This  has  aJlowiMl  tlu*  management  to  avail  itwif  of  certain  sp^-ial 
advantages,  and  notaiily  to  imjtrove  the  ratio  In^ween  the  dead 
weight  and  the  loivd  hauled.  A  table  is  aUo  given  showing  the 
capital  expciiditrire  at  the  centr.il  slati(Mi  and  the  sub  statioi  s 
together  with  the  cost  of  transmi.snion  lint  p.  trolley  wire«.  alterations 
to  telegrajihic  and  telejihonic  circuits,  inHtallntion  of  signalling 
apjiara'.iis.  and  also  the  cost  of  electric  locomotives.  This  is  to  Ik- 
set  olT  against  the  value  of  tlie  steam  locomotives,  which  are  state<l 
to  be  worth  a  sum  almoat  exactly  equal  to  that  of  their  electrical 
nubstitutes.  Then^  arc  also  t)0>!cM  ndating  to  tho  working  c«»«ts  at  the 
central  station,  and  to  the  working  ex)>ense<  more  ]>ro|ierIy  ebariieii 
t<)  the  working  of  the  traffic  of  the  lire. 

It  may.  tli(>refore.  be  said  that  the  electric  traction  on  the  line  ha.s 
abundantly  justilied  itself.     Theri>  ar«\  of  courao,  ix>rtain  variations 


siudy  and  experience,  has  a  total  length  of  9-52  metre-.,  and  weighs 
60  tons.  A  drawing  of  the  locomotive  is  given  in  Fig.  5,  from 
\\  liicli  It  will  be  seen  that  all  the  weight  is  used  for  adhesion,  there 


Fui.  0. — ScsrKSsioN  of  Motor. 

A  ?  .-r>'n.vi^-.  ivifVct  •   B,  Motor suppart ;  C,  Transverse  beam 

seating. 


J,  Guide  ;  b,  Sprinc 


l>eing  fixTp  pairs  of  driving  wheals  all  coupled  and  of  1-07  metrpH  dia- 
meter. There  are  two  motors  working  witliout  gearing,  but  coupled 
liirectly  to  the  centre  axle  by  means  of  triangular  coui»hng  rods. 
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For  each  motor  there  arc  two  inside  bearings  that  keep  the  rotor  in 
position  in  the  stator  and  two  outside  tliat  hold  the  axle  in  the 
framing.  The  weight  of  the  stator  is  taken  by  four  springs  marked 
b  in  Fig.  0,  wliich  shows  the  suspension.  Cuic'es  a  allow  of  a  vertical 
movement  of  the  motor  within  the  frame.  Vertical  play  is  also 
allowed  at  the  bearing  of  the  crank  pin  of  tlic  central  axle. 

The  engine  is  the  same  each  end,  and  has  two  controllers,  one  for 
each  direction  of  travel.  Besides  the  braking  by  reger oration,  the 
ordinary  Westhighouse  air  brake  equipment  and  a  hand  brake  are 
jirovided. 

The  3,300- volt  three-phase  current  is  }>rovided  by  two  overhead 
wires  and  the  rimning  rails.  There  are  two  trolleys,  each  carrying 
two  collecting  bars,  one  for  each  wire  ;  the  distance  between  the 
tiolleys  is  siifticient  to  cover  any  dead  portion  between  sectiors  of  the 
line,  so  that  no  interruption  of  the  current  occurs.  Fig.  7  shows  the 
connections  to  ^the  motors.  After  being  brought  withua  the  loco- 
motive in  metal  tubes,  the  cables  from  the  trolleys  are  taken  through 
(hike  coils  to  a  double-pole  cil  circuit-breaker,  and  thence  to  the 


and  between  these  coils  and  the  main  fiwitches  light  nine  arrestere  are 
fitted. 

The  two  motors  work  oii  the  full  line  volUige,  and  at  the  frequency 
of  1(3|  cycles  have  a  sjm,chronous  speed  of  2.50  revs,  per  min.  They 
are  eight-pole  induction  motors  with  wound  rotors  and  Hlip-rings. 
To  obtain  two  runnirg  speeds  of  25  km.  and  .oO  km.  j)fT  hour  (15-<i 
and  31-2  miles  per  hour)  th(y  can  be  connc  cted  ui  parallel  or  in  ca.s- 
cade.  For  this  pur])(  sc  ore  of  the  motors  (No.  II  in  the  drawings)  haA 
the  ends  of  the  12  coils  of  its  stator  winding  brought  out  to  the  8f)eed- 
contrcller,  which  is  fixed  to  the  top  of  it.  This  is  of  the  drum  type. 
and  is  only  operated  when  (he  circuits  are  deiid  to  char  ge  from' the 
cascade  connections  to  the  }>arallel.  The  other  motor  (No.  I.)  haa  its 
coils  connected  permanently  four  in  wrirs  fcr  each  phase  as  an 
ordinary  star  winding.  The  winding  of  the  rotor;)  is  a  delta  arrarge- 
mcrt  for  both  machircs,  and  is  connected  to  three  slip-rings  which 
are  mounted  on  an  extension  of  the  axle  supi)orted  by  a  return  crank 
outside  the  main  bearing.  This  arrangement  allow.s  of  easy  acces.3 
to  the  brushes,  which  are  12  in  number  for  each  phase. 


Short 
Circuit 


Trans  former  IT 


The  £lectr/c/^n 


Fig.  7. — Diagram  of  Connections. 


main  oil  switch.  This  consists  of  two  discs  one  above  the  other,  the 
top  disc,  which  ir,  fixed,  holding  six  contact  pieces,  three  of  which  are 
connected  to  the  motor  terminals,  anfl  the  other  three  to  the  mains 
{i.e.,  one  to  each  of  the  trolley  cables  and  one  to  the  frame  of  the 
engine).  Six  corresponding  contacts  on  the  bottom  disc  are  so  con- 
nected that  when  brought  against  those  above  by  the  lifting  of  the 
dLsc  current  is  given  to  the  motors  for  running  in  one  direction,  but 
when  the  disc  is  first  turned  through  60  deg.  and  then  raised  two 
phases  are  crossed,  so  that  the  motors  will  rmi  in  the  opposite  r^irec- 
tion.  By  giving  the  switch,  both  vertical  and  rotary  movements 
in  this  way  it  serves  as  a  reversing  device  as  well  as  a  main  switch. 

The'e  is  also  a  set  of  auxiliary  circuits  taking  current  to  two  small 
12  kw.  transformers  for  working  all  the  low-tension  aj>paralus  on  the 
engine.     Choke  coils  binj;  the  jjiimary  voltage  down  to  3  000  volts. 


When  running  in  cascade  the  stator  of  Xo.  I.  motor  is  connected 
to  the  line  while  current  from  its  rotor,  is  taken  through  the  speed 
controller  to  the  stator  of  No.  II.  motor,  which  in  this  case  has  all  the 
coils  of  each  phase  connected  in  parallel,  and  the  three  phases  star- 
cornected.  The  current  from  the  rotor  of  No.  II.  motor  is  taken  to  a 
liquid  starting  rh.costat.  In  parallel  nmniig  both  stators  are 
connected  to  the  line,  and  the  two  rotors  in  parallel  discharge  their 
current  into  the  rheostat.  The  stator  of  No.  II.  motor  has  then,  of 
course,  all  coils  on  each  pha.^e  in  series,  so  that  the  wmding  is  simUar 
to  that  of  the  stator  of  No.  I.  motor. 

The  rheosta.  ^Fig.  8)  consists  of  a  vessel  having  two  compart- 
ments (A  and  B),  in  one  of  which  are  the  plates  for  the  three  phases, 
while  compressed  air  can  be  admitted  to  the  other.  A  veiV  dUute 
r,o('a,  solution  is  used,  aid  the  level  of  thir.  is  raised  arcimd  the  plates 
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by  the  pressure  of  the  air  in  the  other  compartment.     When  the 
plates  are  completely  submerged  they  are  short-circuited. 

All  the  high-tension  ajjparatu;;  is  enclosed  in  m.etal  casing,  the 
inspection  doors  of  which  can  be  opened  by  a  special  key.  This  key 
if!  kept  within  the  aj'paratus  fcr  raising  the  trolleys,  and  it  cannot  Ix- 


Fio.  f>. — iStaktino  Rheostat. 

A.Compartment  for  plates  :  B,  Compartment  for  compressed  air  ;  C,  Plates  :  D.  Float 
chamber;  E,  Compressed-sir  pipe  :  F,  Balance  for  Controlling  air-valves:  G.  Diaphragm 
sep.iratinc  compartments  A  and  B;  H.  Wattmeter  regulator;  1,  Relay;  J.  Short- 
circuiting  contacts  ;   K.  Centrifugal  circulation  pump. 

taken  out  until  tliisc  are  lowered.  Wlicn  it  is  removed  the  valve 
for  raising  the  trolleys  is  locked,  and  ar other  safeguard  jirovidi-d  is  by 
no  coistrueting  the  locks  on  the  ir  s]iection  doors  that  the  k(  y  caiuiol 
])e  withdrawn  from  the  locks  until  tlwy  are  ])roperly  closed. 

( V  o  be  ronrluded. ) 


DIESEL  ENGINES  FOR  GENERATOR  DRIVE.* 


}1Y    CIIAHI-K.S    I.EGRANP. 


Siimitiari/.-  Tlio  niithor  dewriU-H  w>mo  invest i^dtliiiUH  mwio  in  KiiniiH- 
on  Diesel  enL'ines  of  l.vrnc  ejvjiaeity,  with  n  view  to  tlii-ir  snitivhilit y  for 
driving  generators  of  iVH)  kw.  to  l.tKMJ  kw.  eft|»i(ity  imicKt  comli'ioiis  pre 
vailing  in  mining  cam])s  in  the  sotithwoRt  of  the  I'nitefl  StatcN. 


In  1!H2  the  writer  investigated  the  stiit.diilify  of  nies«>l  engines  for 
driving  generators  of  AOi)  kw.  to  l.tMMt  kw.  cajjaeily  under  conditions 
generallv  ])revailing  in  mining  camps  in  the  sotilh-west.  At  (hat 
time  no  Ameriean-made  engines  of  suflieienl  size  were  available,  and 
the  investigation  was  carried  on  in  K\iro|K<.  mostly  in  H«-lgium. 

Four-cycle  engines  of  17.")  elTeetive  H.il.r.  imt  cylinder  had  Im^mi  in 
us;>  for  several  years,  and  the  result.s  of  their  oiK-ratioii  known. 
Cylinders  of  2.")0  elTeelive  n.ii.r.  we;e  made,  but  1  did  not  see  any. 

Two-cyele'engines  of  2."»0  elTeetive  H.H.r.  \x'r  cylinder  had  Iktm  in 
o]H>ration  for  a  short  time,  but  no  data  a.s  to  maintenance  or  repaii-s 
was'available.  Kngines  with  cylinders  of  (KH)  efTe<'tive  B.H.P.  were 
tnuler'eonst ruction  after  shop  experiments  liad  be<'n  carried  on  with 
one  single  eylinder^of »lhatjsi7.c.  One  eylinderjof  l.(MH)  etfective 
B.ii.r.  was  lu>ing  ex)MMinu"nted  uixtn.  an«l  builders  were  ready  to 
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take  orders  for  engines  using  this  size  cylinder.  All  of  the  above 
cylinder  ratings  were  for  sea-level  conditions.  The  four-cycle  engines 
inspected  had  trunk  pistons  air  cooled.  The  two-cj-cle  engines  had 
water-cooled  pistons  with  cro.ss-head  and  slides. 

All  engines  u.sed  forced  lubrication  for  cylinders.  Both  types 
were  u.sed  successfully  to  drive  alternators  in  parallel,  the  generators 
being  equipped  with  damping  windings.  For  a  given  number  of 
cylinders  the  four-cj-cle  engine  required  a  heavier  fl^•^vheel.  Heavy 
oils  could  be  used  in  both  t^pes  with  proper  arrangement  for  heating 
the  oil  and  using  a  light  oil  at  start  and  finish  of  a  nm. 

The  fuel  consumption  per  brake-horse-power  of  a  four-cycle  engine 
is  from  7  to  10  per  cent,  less  than  that  of  the  two-cj-cle  engine, 
depending  on  the  load,  and  for  both  types  is  practically  independent 
of  the  size  of  the  engme. 

The  four-cycle  engine  is  simpler,  having  no  scavenging  pump  or 
moving  water  connections  to  the  pLston. 

The  two-cycle  engine  has  no  exhaust  valve,  the  exhaust  taking 
place  through  ports  in  the  cylinder  wall ;  this  is  an  advantage  when 
using  oil  containing  sulphur,  as  the  exhaust  valve  is  principally 
affected  when  sulphuric  acid  is  formed  in  the  cylinder  and  condenses 
on  the  seat  of  the  exhaust  valve,  requiring  frequent  grinding  of  this 
valve. 

The  scavenging  pump  is  an  advantage  on  engines  to  be  used  at 
high  elevations,  as  by  increasing  the  size  of  this  pump  the  pressure 
in  the  cylinders  at  the  beginning  of  the  stroke  can  be  increased  above 
atmospheric  pressure  and  restore  sea-level  conditions,  if  found 
advisable,  at  a  comparatively  small  increase  of  fuel  consumption. 
This  could  be  done  on  four-cycle  engines  by  the  addition  of  an  air 
pump,  but  would  complicate  this  type  of  engine. 

The  lubricating  oil  consumption  of  four-cycle  engines  is  higher  per 
horse-j)ower  than  that  of  the  two-cj-^cle  engine.  The  total  con- 
sumption of  lubricating  oil  of  a  525  h.p.  three-cylinder  four-cycle 
engine  in  actual  practice  being  approximately  5  gallons  per  brake- 
horse-power-year  of  engine  rating,  while  that  of  a  five-c3linder 
two-cycle  engine  of  1,250  b.h.p.  is  2-5  gallons  per  brake-horse- power- 
year,  both  being  on  sea-level  rating  of  engines  and  for  continuous 
service. 

The  proportion  of  cylinder  oil  to  engine  oil  used  in  the  two-cycle 
tyjie  seems  to  be  greater  than  in  the  four-cycle.  In  the  four-cj^le, 
the  cylinder  and  engine  oils  used  are  about  the  same,  according  to 
builder's  statements,  while  in  the  two  cycle  the  cylinder  oil  is  ap- 
proximately twice  the  engine  oil  from  actual  practice  during  thn»e 
months. 

The  four-cycle  engine  takes  a  little  more  room  and  is  heavier  than 
the  two-cycle  engine  of  the  same  power. 

Briefly  stated,  the  advantages  of  the  four-cycle  engine  were:  well- 
establislied  tyjx!  with  known  maintenance  and  repair  costs,  smaller 
fuel  eonsnniption,  greater  simplicit^v  ;  those  of  the  two-cycle  engine 
were  le.'^s  lubricating  cost,  steadier  running,  less  liability  of  trouble 
from  sulphur  in  fuel  oil,  greater  outj)ut  y>ct  cylinder,  less  cost  ]x»r 
horse-power,  especially  at  high  altitudes. 

After  due  consideration,  the  company  with  which  I  am  coimected 
decided  to  try  the  two-cycle  engine  in  actual  practice,  and  two 
five-cylinder  engines  rated  at  1,250  B.u.r.  at  sea  level,  dirtxt  con- 
nected to  815  k.v.a.  fi.GtX)- volts  three-phase  180  nncilution  generators 
were  installed.  One  of  them  has  been  in  ojx^ration  since  ])ecen>l>er, 
I!tl4.  and  the  other  sinc<e  March,  li)15.  The  load  at  present  is  so 
small  that  only  one  engine  is  o]>erated  at  less  than  25  jx*r  cent, 
capacity,  and  it  is  too  early  to  give  any  results  of  ojicration  ;  how- 
ever, from  the  numerous  tests  which  we  have  made  pjirallel  oixration 
is  quite  ea.sy. 

The  exciters  are  direct  connected  to  the  engines  and  nui  in  parallel 
on  tl)e  regulator. 

Before  ]>aralleling  the  generators,  the  exciters  were  run  in  jwrallel 
for  half  an  hour,  one  engine  having  a  slightly  variable  load  of  90  kw. 
and  the  other  no  load.  The  variation  of  load  on  the  two  exciters 
did  not  exceed  10  amj)eres  from  the  average  of  00  amix?re.s. 

The  two  generators  were  then  paralleled  on  a  total  load  of  90  kw., 
nnd  the  variation  of  load  betwcvMi  engines  could  lianlly  be  seen  on 
indieati.ig  wattmeters.  After  a  sufTuient  length  of  time  to  sati.sfy 
otirselves  that  there  wa.s  no  difficulty  in  jjarallel  running,  we  cut  off 
thi<  fuel  supply  on  one  cylinder  of  one  engine,  then  on  two  cylinders. 
With  one  engine*  running  on  thuM*  cylinders  and  the  other  cm  five 
•  ylindcrs  the  load  varied  approximately  .'10  kw.  l>etween  the  two 
cnginis  after  the  governor  had  Ikh-u  adjti.sfed  to  divide  the  load  about 
e<|u.illy.  This  test  wa.s  then  i-ej)ea(<Hl  after  increasing  the  total  load 
to  20(ikw..  with  the  same  result**.  Later  on  the  two  engines  were 
'■onnet  ted  in  jwrallel.  (hen  the  fuel  supply  wa.s  eut  off  altogether  on 
one  engine,  running  iis  generator  a.s  a  motor  ;  the  fuel  supply  was 
then  put  on  again,  btit  we  have  1>een  tuiable  to  make  the  generators 
fall  out  of  step,  and  they  behave  nnieh  In'ttcr  than  any  comixumd 
steam  engines  with  which  the  writer  ha.s  had  csjierience.     The  cur- 
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rent  readings  were  too  small  to  get  reliable  data  on  interchange  of 
current  between  generators. 

The  engines  use  California  crude  oil  of  about  16  deg.  B  gravity, 
heated  to  120°F.  by  means  of  the  circulating  water  of  the  engines, 
except  at  start  and  finish  of  a  run,  when  a  lighter  oil  is  used  so  that 
it  will  flow  when  cold. 

The  writer  hopes  to  be  able  to  publish  some  operating  data  after 
the  engines  liave  been  operated  for  a  few  iiionths  more. 

Regarding  cost  of  installation  as  compared  to  a  steam  plant,  this 
has  to  be  figured  for  each  particular  case.  The  character  of  the  load 
has  an  imi^ortant  bearing  on  the  total  capacity  of  generating  ma- 
cliinery  to  be  installed. 

With  a  steady  load  the  total  capacity  of  the  units  is  practically 
the  same,  as  both  have  the  maximum  efficiency  at  rated  load. 

With  a  variable  load  subject  to  higli  peaks  the  Diesel  engine  plant 
would  require  a^  greater  capacity  than  the  steam  plant,  as,  like  all 
internal  combustion  engines,  the  Diesel  engine  lias  little  overload 
capacity. 

With  conditions  prevailing  generally  in  Arizona,  on  rated  capacity 
of  plant  installed  for  total  power  between  1,000  kw.  and  2,500  kw., 
the  cost  of  a  Diesel  engine  plant  compares  favourably  with  a  high- 
grade  steam  plant  using  condensmg  Corliss  engines,  with  a  super- 
heater and  economiser  in  the  boiler  plant. 

In  designing  a  Diesel  engine  plant  it  is  well  to  remember  that  the 
fuel  consumption  per  effective  brake-horse-power  is  practically 
independent  of  the  size  unit  used,  that  an  engine  can  be  started  and 
init  under  full  load  in  a  very  short  time,  so  that  a  greater  number  oS 
units  can  be  used  if  it  suits  the  load  conditions  better. 


THE  ESTIMATION  OF  THE  DISPERSION  COEFFICIENT 
OF  THREE-PHASE  INDUCTION  MOTORS  AND  ITS 
APPLICATION  TO  THEIR  DESIGN. 

BY  E.  A.  BIEDERMANN,  B.SC,  A.M.I.E.E. 

{Continued  from  page  348.) 

Summary. — Part  I.  of  this  Paper  deals  with  a  method  of  calculating 
the  dispersion  coefticient  of  a  three-phase  induction  motor.  It  is  divided 
into  five  sections.  The  first  section  shows  how  the  dispersion  coefficient 
may  conveniently  be  separated  into  three  components,  termed  the  main, 
peripheral  and  flank  dispersions,  and  how  these  components  may  be 
expressed  in  terms  of  the  coefficients  of  self  and  mutual  induction  of  the 
stator  and  rotor  windings.  Sections  2,  3  and  4  are  devoted  to  the  cal- 
culation respectively  of  these  three  components  in  terms  of  the  dimen- 
sions of  the  machine,  particular  attention  being  given  to  the  component 
termed  the  main  dispersion.  In  section  5  comparisons  are  made  of  the 
dispcrssion  coefficients,  calculated  in  the  manner  described,  with  those 
obtained  experimentally. 

In  Part  II.  the  results  obtained  in  Part  I.  are  applied  to  the  question 
of  the  design  of  a  motor  from  the  point  of  view  of  obtaining  a  minimum 
dispersion  coefficient.  It  is  shown  that  for  this  purpose  a  small  slot 
pitch  is  as  important  as  a  small  air-gap,  and  a  method  of  design  is  out- 
lined, beginning  with  the  slot  and  resulting  in  fixing  the  diameter  of  the 
machine.  It  is  then  discussed  to  what  extent  the  dispersion  coefficient 
is  likely  to  be  increased  if  this  diameter  is  departed  from. 


Section  IV. 

Flank  Disfersion. — This  is  the  name  usually  applied  to  the 
dispersion  caused  by  the  magnetic  lines  which  either  link  with 
the  end  connections  of  the  stator  winding,  without  linking 
with  the  rotor  winding,  or  else  link  with  the  rotor  end  con- 
nections but  noi)  with  the  stator  winding.  This  source  of 
leakage  is  the  most  difficult  of  all  to  calculate,  as  it  depends 
on  so  many  factors  of  which  it  is  not  easy  to  take  account ; 
for  instance,  the  particular  shape  of  the  end  connections  and 
their  disposition  relative  to  the  stator,  or  rotor,  and  housing. 
In  fact,  it  would  not  be  too  much  to  say  that  it  would  be 
impossible  to  calculate  this  part  of  the  dispersion  from  first 
principles  alone,  as  has  been  done  for  the  main  and  peripheral 
dispersion.  At  any  rate,  if  not  actually  impossible,  the  ex- 
pression of  the  result  would  contain  so  many  factors  that  it 
would  be  much  too  cumbersome  for  any  practical  purpose. 

It  is,  however,  quite  possible  to  deduce  from  first  principles 
the  form  which  the  expression  must  have  in  telms  of  the 
principal  dimensions  of  the  machine. 

By  comparison  with  observed  results  it  niay  then  be  seen 
whether  the  effect  of  the  various  quantities  which  do  not  enter 
into  the  expression  is  sufti^ciently  invariable  to  warrant  the 
substitution  of  some  mean  value  as  a  constant.  It  is  on  these 
lines  that  the  estimation  of  0-3  will  be  made. 


The  coefficient  of  .self-induction  of  a  coil  of  given  shape  and 
size  may  be  expressed  as  AnHm,  where  l„  is  the  mean  length 
of  a  turn  and  n  the  number  of  turns.  Now  the  back  and  front 
end  connections,  considered  alon3,  together  form  a  .series  of 
coils,  and  the  coefficient  of  .s^.df-induction  of  these  coils  is  the 
magnetic  linkage  due  to  the  unit  current  in  them.  There  will 
he  a  certain  amoimt  of  mutual  induction  between  the  coils 
of  the  stator  winding  and  those  oi  the  rotor,  and  al.so  between 
the  coils  of  difl'erent  phases  of  either  winding.  All  these 
coefficients  of  mutual  induction  can,  however,  be  expressed 
in  the  form  above. 

Now,  o-3=(L}+?3')/L,  where  ^.j  is  that  part  of  (L,— M)  and 
that  part  of  (L;-— M)  due  to  linkage  of  magnetic  lines  with  the 
end  connections.     Thus,  l^  is  of'the  form 

where  Bg,  B3  refer  to  the  mutually  inductive  effects  of  stator 
phases  2  and  3,  on  phase  1,  and  C  to  the  mutually  inductive 
effect  of  all  stator  phases  on  a  rotor  phase. 

The  above  may  be  written  simply  A{n^)Hm  or  A{nH)^T,  since 
l„,  is  approximately  proportional  to  the  pole-pitch.  Similarly, 
l^'  varies  as  (wS)^t. 

In  the   section   on  peripheral  dispersion  we  saw  that  L, 

reckoned  per  unit  axial  length,  was  proportional  to  (nS)-^,  so 
that  L  is  proportional  to  {nS)^-^-,  where  I,  denotes   the  axial 
length  of  stator  or  rotor,  excluding  air-ducts. 
.'.     o-^oc  — z-  =  Z;  T    d 

T       ''/ 

where  k  is  to  be  determined  by  comparison  of  calculated  with 
observed  results. 

The  values  of  k  obtained  by  this  method  vary  considerably, 
but  a  large  part  of  this  variation  is  only  due  to  the  errors 
inherent  in  this  method  of  determining  k,  for,  in  addition  to 
errors  of  construction  and  observation  there  will  be  some  error 
in  our  calculation  of  the  main  and  peripheral  dispersion,  and 
every  one  of  these  errors  will  be  included  in  the  value  of  k 
so  obtained. 

For  motors  with  wound  rotors  k  appears  to  have  a  value  of 
about  4.  For  motors  with  squirrel-cage  rotors  the  value  should, 
therefore,  be  about  2,  since  there  is  but  little  leakage 
round  the  end  rings  of  a  sc[uirrel-cage  rotor.  Possibly 
the  value  should  be  rather  greater  than  2,  owing  to  the  fact 
that  there  can  also  be  no  mutual  induction  between  the  end 
connections  of  the  stator  and  rotor,  which  would  increase  the 
stator   leakage,  but  only  to  a  small  extent. 

Section  V. 
Comparison   of  Calculated   Values  with  Observed   Results.— 
The  general  formula  for  cr  as  developed  in  the  preceding  pages  is 

_,      B    ,  26P6  ,  J   T  6 

o-==(r,+o-.,+o-3=0-004+  g7,  +  "g~7  -f  ^-  —  p 

where  S=number  of  slots  per  pole  (mean  c  f  stator  and  rotor). 
•T=pole-pitch. 
T,=pole-pitch  reduced  by  slot  openings  or  thin  parts  of 

slot  bridges  (mean  of  stator  and  rotor). 
Z,=axial  length  of  stator  or  rotor,  less  ver.tilating  ducts. 
5=radiol  length  of  air-gap. 
k  is  about  4  for  motors  with  wound  rotors  and  about  2  for 
squirrel-cage  motors. 

B  is  a  constant  given  in  Table  II. 
P  is  the  slot  permeance. 

/  e     I  h\ 
For  semi-enclosed   slots   P=f-+7^.l. 


/Acfi      I  h\ 
For  totally  enclosed  slots  P=\^o  ~  "i  ^  5  )' 


where  ft  =  l-fl  1,500 


V  N'V 


qio 


7=amp.  conductors  per  cm.  periphery. 
r6'=slotch-pitch  (mean  of  stator  and  rotor). 
{fi  lies  between  1-5  and  6). 
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Where  the  numbers  of  skjts  per  pole  per  phase  in  both  stator 

and  rotor  are  whole  numbers,  cr^  (  =0-004:+— j  maybe  taken 

from  Table  I.     (See  The  Electriciax,  Oct.  29,  p.  134.) 
Examples  of  Calculation  of  a — 

1.  Six-pole  slip-ring  motor  with  semi-cncIos3d  slots : 

Diameter=90  cm. 

Axial  length  (less  ducts)  — 23  cm. 

Air-gap  length— 0-1  cm. 

Number  of  stator  slots=144. 

Number  of  rotor  slots  — 180. 

Stator  slot  widths  1-2  cm. 

Rotor  slot  width =0-9  cm. 

Depth  of  stator  and  rotor  slots=3-5  cm. 

Width  of  .slits -O-lfj  cm. 

Thickness  of  slits^O-l  cm. 

.-.     T^47-2  Ti=.43-2 


§2-30 


S=27 


Si- 24 

„      /O-l    ,     3-5    \  /0-1         3-5   \ 


P=l-85 


k=  4 


From  Tal>l.-  I 


^O-fMJGH 


"  1    ii><  an 

2nv<)    26xi-Hr)y(»-i 

'^^^  Sz, —27X43.2-  -•^•'^'^' 
4r^^4x4J:2x0.1       „.      „, 
^     Ti  },       43-2x23 

.-.      fr_()-02'.l'.l 
2.  The  same  motor  with  a  s(|uirn'l-cage  rotor  having   120 
tot ii!ly-cnclos4-d  sl(»ts  : 

Width  of  rotor  slot      I  -2  cm. 

I)r|it  Ii  of  rolitr  slot     2  cm. 

Width  of  thin  ])art  of  slot  bridgo^  (1-2  cm. 

Tlii(-kni'ss  of  siime     0-02  cm. 

Wc  shall  assume  //  -  3,  so  that 

_  /*  ''/<  ,  1  A\     4  V  3  ■  o-()2         2 
="""13  1)      3  6/        ■■>    n^' "^3x1-2 
=-0-4-1  (»-5G  -(••'.»0;    .say  !•(». 

\\  (aslcfon-)^  1-7  .-.      I'      I  •••'.".. 

T-47-2  T,      |;5I 

S,-  24  S.^     20.         .  .     S     22. 

t^i  has  now  to  be  dcl<'i mined  by  nioan.s  of  the  fonnnlu, 

()-(^)4  -\  I?., 

where  \^  is  l.o  be  ol.taimd  from  Table  II       (Thk  Ki.im  ti:i.  iw. 
Nov.  12,  p.  205.) 

It  should  be  mentioned  that,  so  fur  as  the  detvnnination  of 
o",  is  concerned.  S^,  is  to  b-^  n'parded  as  repre.'vntine  i'      '   '      ' 
number  of  slots  per  jiole.  wlutlu  r  tins  oeenrs  on  the 
rotor. 

Thus,  in  our  cas<-,'»j=3,  i\—2  ;   not  r,^3  and  r,  -  2. 
!     From  Table  11.,  B-2-05. 

••-     '^     0.m4  I  ^;,"/'    -0W82 

2fixi-3r,\o-i 

"-^      22X43-T     -'''^•^' 


For  scjuirrel-cagc  motors  k=2. 
2x47-2x0-1 


43-4x23 


=0-0094 


.-.    o-=0-0213 

Comparison  of  Calculation  with  Observation. — In  Table  V. 
are  ».*t  out  the  particulars  of  a  number  of  motors  given  in  the 
Tap.  r  bv  Dr.  B<-lin-E.schenburg,  already  referred  to.* 

The  ob.scrved  values  were  all  taken  at  the  position  of  maxi- 
mum tr,  so  that  in  calculating  tho  values  of  o-  by  th?  above 
formula  th';  maximum  values  of  a-^  have  been  usod.  Wh^r^  the 
luuuber  of  slots  ])er  pole  p?r  phas;  is  noi  a  wh)b  numbar  tha 
second  method  of  winding  described  in  Section  1  has  been 
a.ssumcd.  While  in  one  or  two  ijistances  the  discrepancy 
between  calculatn'd  and  observed  values,  expressed  as  a  por- 
ccJitage  of  the  latter,  approaches  20  per  cent.,  yet  on  the  aver- 
age tlie  error  is  only  some  7  per  cent.  The  particulars  of  the 
slot  diniensions  not  being  complete,  a  depth  of  3  cm.  has  been 
assum<(l  for  a  diameter  of  30  cm.,  increasing  to  4  cm.  when  the 
diametiH-  is  1.50  cm.  The  width  of  slots  has  been  taken  about 
0-6  of  the  slot  pitch.  Any  error  in  these  assumptions  can 
entail  but  relatively  small  differences  in  the  results.  The 
thickness  of  the  tooth-edge  was  mention -d  in  the  Paper  as 
being  in  all  cases  about  0-1  cnr. 

At  the  bottom  of  the  table  are  the  particulars  of  five  motors 
witli  totally  enclosed  slots.  In  one  instance  here  the  dis- 
cre})ajicy  between  calculation  and  observation  is  as  largo  as 
17  jKT  cent ,  but  on  examining  the  dimensions  of  this  machine 
it  will  be  seen  that  while  it  has  a  diameter  of  94  cm.  the  gap 
length  is  only  0-04  cm.,  which  is  cxo?ptionally  small.  Under 
these  circumstances  the  reluctance  of  the  main  paths  will  be 
greater  than  six-fifths  of  the  gap  roluctanco,  which  was  the  pro- 
])ort.ion  assumed  in  calculating  cr.,.  and  also  k  will  havo  a  pro- 
portionately greater  value,  so  that  our  estimation  of  both  o", 
and  J-.J  will  Jiec?ssariiy  be  somewhat  low. 

In  the  four  other  cases  the  agreement  is  on  th3  averag.3  ([uitj 
iis  good  as  that  obtained  with  th^  motors  having  semi-tnclosed 
slots,  \vlii(  h  w  )uld  seem  to  confirm  th"  approximit^  correctness 
of  tlie  estimation  of  the  leakage  over  tho  iron  bridge's.  A  value 
of  y/  ^3  was  assumed  in  calculating  w.^.  but  with  th:;  very  thin  .slot 
bridg.'s  eiujjloved  in  thc'e  motors,  this  part  of  the  leakage  is  so 
very  .small  that  the  result  differs  but  little  whatever  value  w- 
(.ake  for  //  b;tween  its  limits  1-.5  and  6. 

Id  Table  VI.  are  given  compl->t^  particulars  of  a  few  motors 
mostly  taken  froTu  Ilobart's  '"Electric  Motors."  Th »  valus 
of  <r  ai-e  here  the  mean  values.  It  will  be  .seen  that,  using  the 
.sjim<>  value  of  A-,  namely,  4,  the  agreement  is  as  close  on  tho 
average  as  when  the  values  of  a-  were  tlr>  maximum  values, 
tlioutili  in  one  case  th?re  is  a  comparatively  large  perivntag* 
error,  jxtssiblv  due  to  an  error  of  observation. 

The  fa 't  that  on  the  average  the  sani?  value  of  k  gives  equally 
;.rood  agreement  between  calculation  and  observation,  whether 
the  (•om])arison  Ih^  made  for  rh  mean  values  jf  u-  or  the  niJxi- 
nuin\.  Would  seem  to  show  that  the  variatioji  in  tr  with  the  posi- 
tion of  the  rotor  relative  to  the  stator  is  cau.sod  -ntirely  by  the 
Nari.ition  of  the  ma-n  disp^rsi-tn.  or.  at  Ka-^l.  (hat  any  variation 
in  the  Hank  dis|.ei-si<.n  is  of  a  negligible  aniount.  Furtlcr  it 
<onfirins  l.lie  correctness  of  the  method  of  calculating  (r,. 

liihilix'e  Accuracy  of  Kali  mat  ion  of  the  Three  Components  oftlir 

Dispersion  Coefficcnt. — It  is  probable  that  the  degree  of  accu- 

whieh  th  •  three  compcments  t,.  o-,.  tr.  can  be  estimat^^d, 

st  foro",  AwA  least  for  0-3.    In  tlw  first  pla'-e  fr,  do^s  not 

de]X'nd   on  the   mrasuixMuent  or    construction  of  any  small 

<bni>nsion8  such  as  th«'  air-gap.  and  the  slits  in  StMui-enchKsed 

'  *^.     In  the  .-^eeond  place,  it  is  entirely,  or.  at  any  rate,  very 

,     .    ,  ,  ,    ,  .     ,       Rciuetanrr  of  nuiin  pat  lis 

n  arlv,  indoi)endent  of  the  ratio  A"i=— vTi^ r~- » 

•  '  Reluctance  of  air-gap 

whieh  de]vnds  «m  the  ivlativo  lengths  of  gap  and  imn  circuit, 
and  on  the  degree  of  •saturation  existing  i'l  the  latter. 

I'>i>}h  «T,  and  «t,,   however,  dejx'nd  directly  on   this  ratio, 

•  <>n  the  MftBuotjo  Dispornion  in  Imliiction  Motor*,  and  it4i  Inflwnoo 
«'ii  tlic  I>'(«ijin  of  t|(r!«e  Mr-rhinp*.  h\  Dr.  Bolin  K-i^honliurn.  "JnumAl" 
"f  thr  I.K.K..  Vol.  XXXni..  r«rt"2.  April.  I'HM. 
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Table  VI. 

No. 

d. 

h. 

«. 

p.         r.           n. 

8,.    8,. 

w,. 

tf^ 

1 

21-5 

8..35 

005 

4      16-9      131 

12     15 

1-41 

1  13 

2 

32-2 

20 

0  075 

6  ,   170       14-4 

9     12 

1-89 

1  42 

3 

50-2 

28 

010 

8  '  19-7 

171 

9  ,  12 

219 

lf>4 

4 

88 

33 

015 

12      231 

181 

15     18 

1-54 

1-28 

5 

130 

40 

0125 

14     29-2 

25-9 

12     21 

2-44 

1-39 

6 

300 

75 

0175 

30      31-4 

2«-8 

15     24 

2-09 

131 

No. 

b,. 

i     b,. 

1 

h,. 

K. 

t\.         Vf 

ei.* 

fir* 

Pi- 

IP.. 

i  P. 

1 

11 

0-65 

2-2    2-2 

0-3    0-27 

01 

01 

1-0 

;  1-5 

1-25 

2 

1-4 

1  0-8 

3-6    2-5 

0-3    0-2 

01 

01 

119 

1  M 

1-36 

3 

1-63 

103 

4-5    3-5 

0-3    0-2 

01 

01  '  1-25 

1-64 

1-45 

4 

105 

0-8 

2:5    2-15 

0-3    0-3 

0-1 !  01     112 

1-22 

117 

5 

1-3 

0-75 

5-2    2-3 

0-2    0-2 

oil  0  1     1-83 

1-52 

1-68 

6 

1-3 

0-7 

J 

5-7    2-2 

0-3    0-2 

01  i  01     1-79 

1                  ) 

1  1-55 

1-67 

No. 

(7i. 

0-2. 

o-j. 

<r. 

<^obs- 

Diff.       P.c.  di& 

1 

00148 

00092 

0-0310 

0-0550 

0-060 

-0  0050  1  -  8-3 

2 

00220 

00175 

0-0177 

0-0572 

0-055 

+00022     +  4-0 

3 

0-0220 

00210 

0-0165 

0  0595 

0-060 

-00005     -  0-8 

4 

00112 

0-0153 

0  0232 

0-0497 

0-052 

-00023     -  4-4 

5 

00128 

00128 

0-0141 

0  0397 

0-050 

,  -0-0103     -20-6 

6 

0  0099 

00145 

0  0110 

0  0354 

0-036 

'  -0-0006     -   1-7 

which  may  vary  considerably  in  different  motors,  sufficiently, 
indeed,  to  cause  an  error  m  cr^  and  <r.^  of  15  per  cent,  or  more. 

In  the  section  on  peripheral  dispersion  the  value  1-2  was 
taken  for  kz.  If  it  is  known  from  the  data  of  design  (such  as 
an  exceptionally  small  air-gap,  or  high  flux  densities)  that  kz  is 
likely  to  be  more  than  1-2,  u-g  and  cr^  should  be  increased  in  the 
proportion  of  the  estimated  value  of  kz  to  1-2. 

Lastly,  0-3  is  liable  to  even  greater  error  than  o-^,  because  k 
must  depend  to  a  certain  extent  on  dimensions  not  taken  into 
account  at  all.  Any  discrepancy  between  the  observed  and 
calculated  values  of  o-,  which  are  not  due  to  errors  of  observa- 
tion or  construction,  are,  therefore,  most  probably  to  be 
ascribed  to  incorrect  values  of  k  and  kz,  and,  in  lesser  degree,  to 
error  in  the  estimation  of  P,  the  slot  permeance. 


(To  he  concluded.) 


A  STUDY  OP  THE  SURGES   CAUSED   ON  SWITCHING 
OFF  ASYNCHRONOUS  MOTORS.f 

BY  REINHOLD  RUDENBERG. 

It  has  lately  been  noticed  on  many  occasions  that  the  windings  of 
asynchronous  motors  have  beeu  destroyed  by  the  effects  of  surges. 
This  happened  when  the  rotor  circuit  was  opened  through  the  starting 
resistance  in  order  to  be  able  to  disconnect  the  motor  from  the  n'^t- 
work  by  opening  the  main  switch.  The  discharges  could  be  ii voided 
if  the  reverse  course  of  action  was  adopted — i.e.,  by  disconnecting  the 
motor  from  the  network  and  then  opening  the  circuit  of  the  starting 
resistance.  The  switch  has  in  the  latter  case  to  break  a  much  larger 
current,  which  amounts  to  the  total  current  taken  by  the  motor : 
but  the  surges,  which  are  produced,  are  much  less  serious.  It  is  well 
to  consider  the  cause  of  the  surges  wliich  arise  on  switchkig  out  an 
asjTichronous  motor  with  an  open  secondary  circuit,  and  which  are 
much  more  serious  than  those  caused  on  s^vitching  out  a  trans- 
former. This  is  due  to  the  fact  that  the  energy  in  th'^  magnetic  field 
of  the  motor  is  much  greater  than  that  ui  a  trjvnsformer,  owing  to  the 
fact  thai,  in  the  one  case  there  is  a  considerable  air-gap.  which  is  tb 
main  site  of  the  magnetic  energy,  while  in  the  other  case  there  is  a 
practically  closed  iron  path.  The  magnetic  energy  stored  up  in  the 
motor  is  transformed  into  heat,  but  if  the  switching  is  carried  out 
very  quickly  it  causes  very  high  voltages  in  the  windings  on  account 
of  the  rapid  changes  m  the  field.  Take  the  other  case  where,  on 
switching  out,  the  rotor  winding  is  closed  or  short-circuit^  ;  then 
the  magnetic  field  of  the  motor  is  Imked  with  the  short-circuited 
winding,  and  is  not  so  suddenly  destroyed.  It  does  not  need  to  dis- 
charge its  energy  through  the  spark  at  the  contacts.  Even  if  the 
stator  is  switched  off  quite  suddenly,  the  field  remains  for  an  instant 
at  its  full  strength,  seeing  that  it  is  maintamed  by  cmrents  which  are 

*  Assumed.     Average  (arithmetical)  per  cent,  difference,  6-6. 
t  Abstract  of  an  article  in  the  "'  Elektrotechnische  Zeitschrift,"  Heft 
15,  1915. 
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formed  in  the  rotor.  The  polyphase  field  remains  attached  to  the 
rotor  winding  and  rotates  with  it,  dying  out  gradually  in  accordance 
with  the  values  of  the  time-constants.  The  field  energy  is  not 
rapidly  dispersed  in  the  spark  caused  by  switching  out  the  stator, 
but  is  slowly  dissipated  in  the  resistance  of  the  rotor  winding.  If  the 
rotor  winding  is  not  short-circuited,  but  contains  a  considerable 
resistance,  then  the  field  of  the  motor  is  discharged  more  quickly  in 
conformity  with  the  smaller  time  con.stants.  If  the  rotor  circuit  has 
a  high  resistance,  then  surges  are  likely  to  be  caused  m  the  stator 
owing  to  the  rapid  change  of  the  field.  In  actual  practice,  it  is  im- 
possible to  switch  out  the  stator  suddenly.  There  is  always  an  arc 
formed  at  break,  which  acts  as  a  resistance  between  the  stator  and 
the  network  and  causes  the  disappearance  of  the  field  to  take  place 
more  slowly.  Part  of  the  field-energy  is  no  doubt  dissipated  in  the 
arc,  and  this  tends  to  decrease  the  surge.  The  effects  jjroduced  in 
and  by  the  arc  are  not  to  be  studied  very  exactly  owing  to  their  very 
nature,  but  it  is  possible  to  calculate  what  would  be  the  extreme 
limit  of  the  surging  phenomena,  if  we  could  supjx^se  the  arc  to  be 
extinguished  veiy  quickly.  The  author  proceeds  to  do  this  mathe- 
maticaliv,  and   arrives  at   a  formula   from   which   he  deduces  the 


ty^WvVAWisvwi 


Fifi.  1. 


Fic.  2. 


Fi(i.  3. 


\r 


Fk;.  4. 


Fig. 


Fio.  ().  Fk;.  7. 

Fl(iS.  1    TO  7. — Dl.\<iKAMS  SMOWINC  THE  Voi.T.\(i  K-W AVK  ON  RwiTC  HIN«J- 

OUT  AsvNcHKONocs  Motors  WITH  V.VRVixt.;  Kesist\n<  ks  in  tiik  Kotok 

CiROOIT. 

following  results.  The  surges  which  arise  on  switching  out  the  motor, 
die  away  gradually  in  accordance  with  the  time-constants  of  the 
lotor  circuif.  Their  ainpliludes  in  the  (lifTcreiit  |>hfis<<s  of  the  motor 
are  greater  in  |)n)p<»rli()M  as  the  niagnclislMg  current  bears  a  larger 
ratio  to  the  normal  working  current.  This  means  that  th»-  surges 
depend  on  the  amount  of  the  store<l-uj)  magiu'tic  energy,  and  they 
increase  in  proportion  as  the  resistance  in  the  rotor  circuit  at  the 
moment  of  switching  off  is  greater  t  han  the  normal  running  n-sistance. 
The  danger  to  the  insulation  of  the  motor  arises  not  so  much  fn)m  the 
absolute  height  of  the  surge  as  from  the  sudfleiuiess  with  which  the 
surge  can  spread  itself  through  the  motor  winding.  The  an-  at  the 
contacts  can  easily  cause  heavy  voltage-surges,  which  might  destniy 
the  windings  of  the  motor,  «'s|K'cially  thos*-  on  which  they  first 
impinge. 

liut  all  these  calculations  have  onlv  a  tlnH)retical  uiten-st.  and 
shov,  the  extreme  limits.  It  is.  i)erhaps.  more  to  the  |>oint  to  study 
;ome  o.scillographic  records,  showing  what  actually  takes  pla<>e.  An 
ordinary  motor  u.sed  for  driving  a  crane  was  taken  :  it  iia<l  a  large 
mamietiMUg  current,  and  gave  ")()  H.r.  at  0(H)  revs,  jxr  min.  on  .VH) 
volts,  'j'his  motor  was  taken  as  being  suitable  for  a  normal  and 
M\o(lerate  voltage,  in  order  to  avoid  any  {wssibility  of  a  iircakdown 
during  the  tests.  The  o.scillogram  in  Fig.  1  was  taken  when  the 
motor  was  switched  out  during  normal  running  with  a  short-circuited 
rotor.  The  voltage  is  seen  to  die  away  gradually  at  a  rate  eorre- 
sponcling  to  the  large  time-constants  of  the  rotor  winding,  the  process 


occupying  less  than  one-fifth  of  a  second.  There  is  here  no  sign  of 
any  surge.  The  oscillogram  in  Fig.  2  shows  the  dying  away  of  the 
voltage  when  the  motor  is  in  .series  with  about  half  its  starting  resis- 
tance. There  are  here  .several  very  marked  and  rapid  jags  in  the 
voltage-wave.  In  Fig.  3  the  rotor  circuit  includes  about  two-thirds 
of  the  starting  resistance,  the  voltage  dies  away  more  quickly,  and 
the  jags  are  more  marked.  At  the  moment  of  switching  out,  the 
voltage  ri.ses  slighth%  but  not  to  any  dangerous  extent.  \\\  oscillo- 
gram in  Fig.  4.  the  resistance  in  series  with  the  rotor  was  about  one- 
third  more  than  the  normal  starting  resi.stance;  the  voltage  dies  away 
still  more  quickly,  almost  aj^eriodically.  Fig.  5  shows  the  ri.se  and 
the  sharply-pointed  tip  in  the  voltage  wave  when  the  resistance  in 
series  with  the  rotor  is  four  times  the  normal  starting  resistance. 
And.  finally.  Fig.  6  shows  the  effect  produced  when  the  rotor  circuit 
is  opened,  and  thus  the  resistance  in  .series  with  it  is  infinite.  The 
rise  of  the  voltage  above  the  normal  is  not  so  remarkable,  but  rather 
the  very  sudden  variations  of  the  voltage  which  seems  to  pass  un- 
steadily from  positive  to  negative  values.  The.se  sudden  variations 
seem  to  suggest  surges  of  considerable  extent,  which  are  known  to  be 
very  dangerous  to  the  insulation  of  high-tension  motors.  These 
tests  were  not  carried  out  with  a  good  switch,  the  three  contacts  of 
which  ojiened  at  the  .same  instant,  but  an  old  oil  switch  was  used,  in 
which  the  contacts  were  badly  burnt,  and  in  which  the  three 
contacts  were  by  no  means  opened  at  the  same  instant.  But 
this  ca u.sed  no  difference  in  the  oscillograms.  Fig.  7  on  the  other 
hand  shows  the  effects  produced  when  an  air  switch  with  copper- 
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Fi(i.  8.— The  relation  between    the  Power-faccor.  Rotor  Resis- 
tance. AND  SirOE-RATIO  ON  SwiTCHIXO-OCT  AsYNCHRONOl'S  MoTORS. 

carbon  contacts  was  used.  The  process  soems  to  go  luuch  more 
steadily,  although  the  rotor  circuit  was  Ojiened.  This  was  because 
an  arc  was  formed  which  lasted  through  several  j)eriods  until  tlie 
whole  energy  of  the  motor  field  was  dissipated.  Her(\  t<X),  one 
notices  the  sudden  jumps  in  the  voltage-wave,  which  might  be  very 
jin'jndicial  to  the  windings.  A  table  is  given  showing  the  limiting 
tluH)retical  values  of  the  voltage-surges  as  de<luce<i  from  mathe- 
matical considerations.  In  Fig.  4  the  observed  surge  in  the  voltagi'- 
wave  is  little  more  than  half  the  theoretical  maximum;  there  are 
no  very  lUarked  jmups  or  sharp  tips  ;  the  motor  apj^ears  in  no  wise  j 
endangen'd.  liut  it  would  j)robably  be  risky  to  do  frequently  as 
shown  in  Fig.  .">.  when^  the  theoretical  maximum  is  much  higher. 
'I'he  insulation  wouKl  (loubtl«>ss  suffer,  not  l>ecaus<^  theol»served  surge 
was  ;{4  jK'r  cent,  above  the  normal  voltage,  but  because  the  .sharp  tips 
in  the  oscillogram  undoubtedly  mean  surges.  Anything  much 
In-yond  that  shown  in  Fig.  4  is  jirobably  dat\gerous. 

It  is  practically  more  convenient  to  leave  the  magnetising  current 
<nit  of  accoinit.  .ind  to  take  the  known  jxjwer  factor  of  the  motor  as 
the  ba«is  of  the  calculation.  We  can  at  the  .«ame  time  take  account 
of  the  fact  that  not  only  does  the  energy  of  the  main  field  of  the  motor 
IxTome  di.s.sipated  at  the  mcunent  of  switching  off.  but  al.so  that  of 
the  stray  fiehls.  Ik)th  of  them  give  rise  to  surges.  There  are  slight  / 
ilifTerenees  aceonhng  a.s  the  motor  has  its  full  load  when  switche<l  off 
or  is  only  jwrtially  loaded.  To  take.  ht)wever.  the  most  unfavourable 
case,  we  may  suppose  it  to  be  fully  loade<K  an«l  calculate  aocordingly. 
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Thus,  the  author  again  on  theoretical  grounds  arrives  at  a  fresh 
forniuhi,  from  which  the  results  shown  in  Fig.  8  are  obtained.  Here 
the  ordinates  are  the  total  resistance  in  series  with  the  rotor,  and  the 
abscissje  are  the  power  factors.  The  curves,  or  rather  straight  lines, 
correspond  to  the  maximum  permissible  surge — i.e.,  the  ratio  of  the 
surge  to  the  normal  working  voltage.  Therefore,  if  the  power-factor 
of  a  motor  is  known,  we  can  at  once  obtain  the  resistance  which  may 
be  in  series  with  the  rotor,  if  the  surge  is  not  to  exceed  a  certain  pre- 
determined limit.  Practically,  as  aforesaid,  it  is  well  to  keep  below 
the  line  €=2-5 — '.e.,  below  a  maximum  surge  limit  of  rather  more 
than  twice  the  working  voltag3. 


ELECTRICAL  RAILWAYS.* 

BY  H.  M.  HOBART. 

After  giving  figures  showing  the  growth  of  electric  traction  on 
railways  in  the  United  States  and  Canada  the  author  passes  to  the 
decrease  in  cost  of  electricity  during  recent  years.  Fifteen  years  ago 
a  3,000  kw.  set  cost  about  £30,000,  or  at  the  rate  of  £10  per  kilowatt, 
whereas  a  30,000  kw.  turbo  set  can  be  obtained  for  less  than  £60,000. 
In  other  words,  a  set  with  10  times  the  output  now  costs  less  than 
twice  the  old  price. 

Curves  are  given  in  the  original  Paper  showing  the  costs  of  elec- 
trical energy  obtained  from  steam,  electric  and  hydro-electric 
stations  respectively.  From  these  it  appears  that  the  curves  of  the 
total  cost  cross  at  a  20  per  cent,  station  load-factor,  the  hydro- 
electric station  then  showing  lower  costs  than  the  steam  station. 

Taking  as  a  basis  a  station  of  150,000  kw.  capacity  equipped  with 
five  three-phase  turbo  sets  of  30,000  kw.  at  unity  power-factor  the 
author  gives  figures  of  running  costs  with  fuel  of  14,000  B.Th.U.  per 
ton  and  a  load-factor  of  50  per  cent.  It  is  showii  that  with  coal  at 
4s.  per  ton  the  total  cost  per  kilowatt-hour  is  0-228d.,  and  with  coal 
at  12s.  per  ton  it  is  0-302d, ;  thus  increasing  the  price  of  fuel  three-fold 
only  increases  the  cost  of  electrical  energy  by  33  per  cent. 

The  Butte,  Anaconda  and  Pacific  2.400-volt  Railway. 

Prior  to  the  summer  of  1913  the  trains  on  the  Butte,  Anaconda 
&  Pacific  Railway  were  hauled  exclusively  by  steam  locomotives. 
The  railway  comprises  114  miles  of  single  track,  of  which  some 
70  iniles  is  in  yards  and  sidings.  There  is  very  little  tangent  track 
in  the  course  of  the  entire  114  miles.  For  the  12  months  preceding 
June,  1913,  the  traffic  aggregated  about  760,000  locomotive-miles. 
This  traffic  was  handled  with  27  steam  locomotives,  giving  an 
average  of  28,000  miles  per  steam  locomotive  per  year.  The  steam 
locomotives  were  of  three  types,  the  weight  with  loaded  tender  being 
138  tons,  145  tons  and  115  tons  respectively,  and  the  weight  on  the 
drivers  being  74  tons  in  the  first  two  types  and  54  tons  in  the  third. 

The  annual  coal -consumption  for  these  27  locomotives  amounted 
to  67,000  British  tons.  This  reduces  to  197  lb.  of  coal  per  locomotive- 
mile.  The  price  of  the  coal  delivered  at  the  bins  of  the  railway  com- 
pany was  19s.  per  British  ton.  This  works  out  at  a  fuel  cost  of  19-9d. 
per  locomotive-mile.  The  fuel  is  lignite,  and  has  a  calorific  value 
of  12,250  B.Th.U.  per  lb.  (3-60  kw.-hours  per  lb.). 

Ninety-one  miles  of  single-track  of  this  system  have  now  been 
equipped  for  electric  operation,  and  all  but  four  of  the  27  steam 
locomotives  have  been  withdrawn  from  service.  At  present  the 
annual  traffic  is  slightly  greater  than  during  the  last  year  of  "  all- 
steam  locomotive  "  operation.  This  traffic  is  handled  with  17  elec- 
tric locomotives,  and  the  four  steam  locomotives  above  mentioned. 
The  17  electric  locomotives  are  at  present  accounting  for  700,000 
locomotive-miles  per  annum.  This  is  an  average  of  41,000  miles  per 
electric  locomotive  per  annum.  The  energy  consumed  by  the  17 
electric  locomotives  requires  the  supply  to  the  sub-stations  of 
18,500,000  kw.-hours  of  electricity  per  annum,  or  26-3  kw.-liours  per 
locomotive-mile.  The  electricity  is  delivered  to  the  sub-stations  at  a 
price  of  0-265d.  per  kilowatt-hour.  Consequently  the  expenditure 
for  electricity  per  locomotive -mile  amounts  to  (26-3  X  0-265= )7d. 
Thus  the  outlay  for  electricity  per  locomotive-mile  is  only  7d.  as 
again.st  an  outlay  of  19-9d.  for  coal  per  steam  locomotive-mile.  Too 
much  significance,  however,  should  not  be  attached  to  this  ratio, 
since  it  is  largely  dependent  upon  local  conditions.  For  the  same 
price  (0-265d.  per  kw.-hour)  for  electricity,  but  with  coal  of  the 
same  quality — at,  say,  8s.  per  ton — the  outlay  for  fuel  per  loco- 
motive-mile would  only  have  been  (8/19  X  19-5= )8-2d.  per  steam 
locomotive-mile.  Furthermore,  notwithstanding  the  gradual  de- 
crease in  the  cost  of  manufacturing  electricity,  conditions  will  usually 
make  it  quite  out  of  the  question  to  obtain  electricity  at  so  low  a  price 
^i&  0-265d.  per  kilowatt-hour.     Had  it  been  necessary  to  pay  a  50 

*  Abstract  of  the  James  Forrest  Lecture,  1915,  delivered  before  the 
Ir.£titution  of  Civil  Engineers  on  Dec.  14. 


per  cent,  higher  price  for  the  electricity— namely,  0-40d.  per  kilowatt- 
hour— the  outlay  for  electricity  per  locomotive-mile  would  have 
been  10-5d. 

Each  of  the  17  electric  locomotives  weighs  72  Briti.sh  torts,  and 
the  entire  weight  is  on  the  drivers.     The  weight  ptsr  axle  Is  is'tons. 
Fifteen  are  employed  in  freight  .service  and  two  in  passenger  service. 
A  type  of  motor,  known  as  the  G.E.  229  A,  is  employer!  lx>th  on 
the  freight  and  pas.senger  locomotives,  the  only  difference  relating 
to  the  gear  ratio,  which  for  the  freight  locomotives  is  (87  :   18=) 
4-83,   and   for  the  passenger  locomotives  is  (80  :  25=)  3-20,   the- 
passenger  locomotives  thus  having  a  51  per  cent,  higher  sjjeed  for  a 
given  speed  of  the  armature.     The  locomotives  receive  2,400-voIt 
direct-current  electricity  from   overhead  conductors   by   means  of 
roller  pantograph  trolleys.     Each  of  the  four  motors  con.stituting 
the  equipment  of  a  locomotive  is  wound  for  a  working  pressure  of 
1,200  volts,  and  the  winding  is  insulated  for  a  pressure  to  ground 
of  2,400  volts.     The  motors  are  permanently  connected  in  jjairs  of 
two   in   series.     By   series-parallel    control    the   two   pairs   can    be 
operated  in  series  or  in  parallel  with  one  another.     The  maximum 
free-running  speed  of  the  freight  locomotives  is  about  35  miles  per 
hour.     Each    freight    locomotive    is    capable    of    developing    con- 
tinuously a  tractive  effort  of  25,0001b.  at  16-2  miles  per  hour,  the 
corresponding  output  at  the  drivers  being  1 ,080  h.p. 

At  starting,  the  locomotive  provides  a  tractive  effort  of  40,<'X)0  lb- 
for  a  coefficient  of  adhesion  of  0-25,  and  48,000  lb.  for  a  coefficient 
of  adhesion  of  0-30.  The  thermal  characteristics  are  such  a.s  to 
permit  of  the  development  of  a  tractive  effort  of  48,000  lb.  for 
five  minutes,  starting  cold.  This  five-minute  rating  provides  a 
valuable  margin  for  the  slow  acceleration  from  rest  of  long  freight 
trains  on  heavy  grades  ;  in  other  words,  it  provides  liberal  emergency 
capacity.  Another  occasion  when  this  five-minute  rating  is  utilised 
is  when  a  very  long  freight  train  is  headed  by  one  locomotive  and 
pushed  by  another.  The  electrical  equipment  of  the  locomotive 
weighs  60,000  lb.,  or  55-5  lb.  per  horse-power  of  continuous  output  afr 
the  rims  of  the  drivers.  Conversely  expressed,  the  locomotive  is 
capable  of  delivering  continuously  at  the  drivers  an  output  of 
40-5  H.p.  per  British  ton  of  w^eight  of  electrical  equipment.  The 
motors  are  cooled  by  the  circulation  through  them  of  air  supplied  from 
a  motor-driven  blower. 

The  traffic  on  the  Butte,  Anaconda  &  Pacific  Railway  has,  up  t<r 
the  present,  consisted  chiefly  of  transportation  of  ore.  Owing  to 
the  increase  of  traffic  four  tractor  trucks  have  been  added  to  the 
rolling-stock  equipment.  A  locomotive  with  its  tractor  track  carries 
six  motors  and  the  combination  weighs  108  tons,*  The  control  is  so 
arranged  that  the  six  motors  can  be  operated  either  all  in  series  or  in 
two  parallels  of  three  in  series.  A  locon.otive  with  one  of  these 
tractors  is  capable  of  exercising  a  tractive  effort  of  37,500  lb.  at 
10-8  miles  per  hour. 

With  regard  to  comparisons,  it  is  difficult  to  arrive  at  a  satisfac- 
tor}'  basis.  The  locomotive-mile  is  unsatisfactorv  for  this  pur}X)se. 
owing  to  the  variable  amounts  of  switching  mileage  and  non-revenue 
and  special  mileage.  In  this  case  these  quantities  are  given  in 
Table  I.  :— 

Table  I. 


Percent,  of  total  annual 
locomotive-mileage. 

Kind  of  locomotive-mileage. 

With  27 

steam 

locomotives. 

With  -. 

steam  and 

17  electric 

locomotives. 

Switching    

40-5  p.c. 

9-3    .. 
498    ,. 

32-9  p.c. 

Non-rcvcniic  and  snecial         

4-3    ., 

"  Switching  "'  plus  "  Non-revenue  and  special '" 

The  data  in  the  above  table  afford  evidence  of  the  superiority  of 
the  electric  locomotive  for  switching  work  and  of  the  relatively 
small  amount  of  non-revenue  mileage  associated  with  its  use.  Tlie 
net  ton -mileage  of  freight  carried  annually  by  the  railway  is  at 
present  some  170  million  ton-miles. 

In  the  days  of  all-steam  locomotive  operation  the  weight  of  a 
train  was  about  1,600  tons,  but  with  electric  traction  this  has  been 
increased  35  per  cent.,  to  about  2.100  tons.  The  speed  of  two 
72-ton  electric  locomotives  when  hauling  trains  of  4,3W  tons  up  a- 
0-3  per  cent,  gradient  is  about  16  miles  jx^r  hour,  or  over  twice  as 
great  a  speed  of  the  lighter  trains  formeriy  hauled  by  steam  loco- 
motives. 

The  author  then  discusses  at  some  length  the  "  drivers-to-draw- 
bar  "  efficiency  of  locomotives— i.e.,  the  ratio  of  the  draw-bar  pull  to 
the  tractive  effort  of  the  locomotive  at  the  rims  of  the  drivCTs» 


*  All  tons  here  given  are  British. 
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Figures  are  given  of  the  power  consumption  of  a  west-bound  and  east' 
bound  trip.  Some  detailed  figures  are  also  given  in  regard  to  the 
consumption  of  hauling  trains  from  East  Anaconda  up  to  the  Washoe 
Smelter,  a  distance  of  seven  miles  with  a  ruling  gradient  of  1-1  per 
cent.  When  electric  traction  was  first  inaugurated  two  72-ton 
electric  locomotives  were  used  in  hauling  16-car  trains.  They  made 
the  trip  in  22  minutes,  as  against  45  minutes  with  the  steam  loco- 
motives. At  present  the  trains  have  been  increased  to  25  cars,  and 
the  running  time  is  26  minutes.  The  figures  in  Table  II.  give 
the  results  so  obtained,  the  vertical  lift  being  380  ft.  and  friction 
being  a.ssumed  as  6  lb.  j)er  ton. 

Table  II. 


Designation  of  run. 


I 


Number  of  cars  in  train    |  18 

Gross  weight  of  train  in  British  tons  1  1,270 

Gross  ton-niilcs  ;  8,900 

Schedule  speed  in  miles  per  hour  ...  161  j 

Total  consunij)t  ion  in  kw. -hours 580 

Watt-hours  per  ton-mile  651 

Kilowatt-hours  per  train-mile 


21 
1,410 
9,900 
16-2 
560 
56-5 


25 

1,710 

12,000 

14-2 

746 

62-2 


Average. 


21-3 
1,460 
10,300 
15-5 
629 
61-5 
90  0 


Table  III. 


Efficiency  of    "  Drivers-to-  ■    jrawbar^^ 

electrical         drawbar"    ^ffi^i^ncy  of 

equipments.      efficiency.      ,ocomotives. 


West-bound  trip  of  3,70C'-ton 

train    of    loaded    ore    cars 

from  Rocker  to  East  Ana- 
conda at  a  schedule  speed 

of  20  miles  jKT  hour 

East-bound  trip  of  l,liK)-ton 

train    of   empty    ore    cars 

from     East    Anaconda    to 

Rocker   at   a  speed  of  20 

miles  per  liour  

Seven-mile    trip    up    Smcltei 

Hill  with  two  72-ton  loco- 
motives huuliiig  1,316  tonF 

of  loaded  ore  cars,  the  total 

train    weight     being     1,460 

tons    

In  Table  III.  are  given  the  efficiency  figures  obtained,  the  "panto- 
graph-to  drawbar  "  efficiency  being  the  product  of  the  electric 
efficiency  of  the  equipment  into  the"  drivers-to-drawbar  "  efficiency. 

The  author  then  di.scu.s8cs  figures  tiiat  have  Ix^en  given  by  Mr. 
L.  R.  Pomeroy  and  by  Mr.  C.  P.  Kahler  in  regard  to  the  small  pro- 
portion of  time  syx-nt  by  locomotives  in  the  useful  work  of  actually 
hauling  trains.  He  gives  figures  showing  that  the  "  coal-to-drawbar" 
efficiency  of  the  steam  locomotive  is  of  the  order  of  3  per  cent., 
whereas  the  actual  working  efficiencyof  electric  locomotives  from  the 
coal  in  tin-  electricity  supply  station  to  the  rims  of  the  drivers  on  the 
locomotive  is  over  6  ix^r  cent.  This  higher  efficiency  is  obtainable 
irrespective  of  the  density  of  the  tniffic. 

In  rtsgard  to  coal  consumption,  laboratory  tests  of  locomotives  may 
show  a  consumption  as  low  as  30,(KX»  B.fh.U.  i)er  indicated  horse- 
power liour.  but  it  is  rare  that  a  railway  ojierates  with  less  than 
80,00()  H.'rii.U.  IKT  indicated  horsejKJwer-hour.  In  electricity 
supply  stations  13  j)er  cent,  from  the  coal  pile  to  the  outgoing  cables 
represents  a  typical  value  of  the  annual  overall  efficiencyof  a  large 
modem  station  with  i  good  lo-id-factor,  .say.  5(t  jx-r  cent.  With 
coal  of  1 4.()00  B.Th.l'.  per  lb.,  this  means  10  lb.  per  kilowatt-hour  of 

output. 

(To  be  coniinued  ) 


THE  ELECTRICALLY-PROPELLED  BATTLESHIP 
"  CALIFORNIA."* 

11 V    W.    ]..    n.    KMMKT. 

The  new  electrically-proi)elled  battleship  "  California,"  which  is 
being  built  .it  the  Xc\v  York  Navy  Yanl.  is  of  the  largest  and  most 
powerful  class  which  has  i)een  adopted  by  the  I'liited  States.  Her 
displacement  is  32.0(K)  tons  and  her  maximum  sjieed  is  to  l)e  alxiut 
22  knots.  re(|\nring  alx^it  'M.OOO  shaft  H.r.  The  ecmtract  with  the 
m<vnufactun>r  of  the  electrical  «>(iuipm(>nt  covers  two  turbine-driven 
generating  units,  four  propelling  motors  (one  for  each  shaft).  B^itch- 

•  Abstract  of  a  l'a))(i  rea<l  l>ef(>rc  the  Society  of  N«>-hI  Architects  and 
Marine  Engineers.      Krom  the    '  rjectrieal  World." 


ing  apparatus,  cables,  instruments,  &c.,  two  turbine-driven  exciting 
units,  and  a  complete  equipment  of  condensing  auxiliaries  and  ven- 
tilating blowers,  all  driven  by  motors  from  the  exciting  uruts. 

Each  of  the  auxiliary-  units  is  of  300  kw.  rating,  with  a  240-volt 
continuous-current  generator  geared  to  a  high-speed  non-condensing 
turbine.  These  turbines  will  exhaust  into  the  heaters,  into  the  main 
turbines,  or  both. 

The  award  of  this  contract  for  the  "  California  "  was  the  result 
of  a  verj-  long  campaign  of  study,  in  which  the  equipment  of  the  U.S. 
collier  "  Jupiter  "  was  an  incident.  The  "  Jupiter  "  has  now  been 
in  commission  for  two  years  and  has  proved  an  unqualified  success. 
The  steam  consumption  of  the  main  drive  with  190  lb.  pressure,  dry 
steam,  and  28-5  in.  vacuum  is  11  lb.  per  horse-power-hour  delivered 
to  the  propeller  shafts,  which  is  at  least  30  per  cent,  better  than  is 
done  by  reciprocating  engines  in  ships  of  the  same  class.  There  is 
also  evidence  of  further  .saving  in  the  "  Jupiter  '"  incident  to  the  fact 
that  her  large  low-speed  propellers  are  turned  with  a  perfectly 
uniform  angular  motion  and  with  entire  freedom  from  racing,  con- 
ditions never  heretofore  achieved. 


Generator 
Disc 


Exciter 

^Board        GrPump^ 

Exciter 


/     ?i'  i/'e¥  Disc  -^=^ 

i  J/^'^^  I  Switch^       .fYi 


l"n;.  1.  — PnoposKD  .Akuanckmknt  ok  Ki.kctkk  1'koi*ki.i.in<.  Machinery 
O.N   THK  I'mtkd  States  New  Battlkshit  "  ("alikorma.  ' 

The  generators  for  the  "  Califoniia  "  are  bijx)lar  alternators,  and 
the  motors  are  arranged  to  Ix*  connected  for  either  24  or  36  poles. 
For  economic  cruusing  at  15  knots  or  less  one  generator  will  be  used 
with  motors  on  36-])ole  connection.  For  higher  speeds  the  24-pole 
connection  will  1h^  used.  The  ship  will  bi>  cajxible  of  ojjerating  at  a 
s|x><>d  of  about  18-5  knot*  with  one  generator. 

S|hmm1  variation  with  either  motor  connection  will  be  effected  by 
change  of  turbine  sjxH'ds  through  the  agency  of  variable-spe>ed 
governors  designed  to  hold  automatically  any  desired  sixH»d  within 
usual  ninges.  This  arrangement,  which  is  al.so  use<l  in  the  "  Jupiter," 
entin'Iy  prevents  racing  and  makes  it  convenient  to  hold  a  fixed 
speed  irn>spective  of  variations  in  sea.  weather  or  steam  conditions. 
It  is  thought  that  this  feature  will  l>e  valuable  in  fleet  formations. 

The  steam  consumption  guaranteed  on  the  "Califoniia  "  covers  the 
total  steam  required  for  the  main  turbines  and  engine-room  auxiliaries 
as  de,scril>ed  alnive.  The  conditions  are  2.50  1b.  gauge  pressure,  dry 
steam,  with  such  vacuum  as  can  be  pn>duce<l  under  trial  conditions. 

N'erj-  heavy  ])enaltiea  are  imposed  in  case  these  guaranteed  con- 
sninptions  are  exc(M^de<l  in  trials.  £.").000  per  pound  for  the  two  lower 
sixhhIs  and  i4.tXHl  per  ]>ound  for  the  two  upjx^r  speeds. 
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At  full  speed  the  "  California  "  propellers  will  make  175  revs,  per 
min.,  this  being  about  the  lowest  speed  of  propellers  which  is  prac- 
ticable within  the  space.  The  propeller  speeds  proposed  for  the 
sister  ships  with  Parsons  turbine  drive  is  240  revs,  per  min.,  and 
comparisons  by  Dyson's  method  indicate  that  this  speed  difference 
will  give  the  "California"  an  advantage  of  about  9  per  cent,  in 
propeller  efficiency. 

Table  I. — Pounds  of  Steam  to  Main  Engines  j^er  Hour  per  Engine  Horse- 
power. 


• 

12 

knots. 

15 

knots. 

19              21 
knots.       knots. 

Proportional 

to  speed  of 

21  knots. 

"  Florida  "    

31-8 
28-7 
220 
17-3 

15'2 

24  0           23  0 
20-3           210 
18-7           210 
150           16-4 

328 

■Utah"  ; V... 

■  Delaware  "     

•  California  "    

323 
122 
175 

In  Table  I.  is  given  a  comparison  of  steam  consumption  per 
effective  horserjiower  between  the  "  California  "  as  guaranteed,  the 
"  Florida  "  and  "  Utah,"  which  are  driven  by  Parsons  turbines,  and 
the  "  Delaware,"  which  is  driven  by  reciprocating  engines.  These 
figures  are  taken  from  the  published  records  of  trials.  Fig.  1  shows 
the  engine-»oom  arrangement  of  the  "  California  "  suggested  in  the 
General  Electric  Co.'s  proposal,  although  a  somewhat  different 
arrangement  will  actually  be  used. 


stopped  at  the  landing.  Pressing  the  "  up  "  plunger  on  this  bottom 
board  will  cause  the  lift  to  ascend  and  come  again  under  the  charge 
of  the  top  attendant.  The  "  up  "  plunger  at  the  top  a?  d  the 
"down"  plunger  at  the  bottom  ar>:  sealed  ip  aid  only  metl  ii 
emergency,  as  it  would  obvioasly  be  dangerous  to  start  a  lift  from 
the  distant  landing. 

The  emergency  plungers  marked  "  .stop  "  and  "  reset  "  are  painted 
red,  and  intended  for  use  when  it  is  desired  to  stop  the  car  in  the 
middle  of  its  travel.  Pressing  the  "  stop  "  plunger  does  this  by 
cutting  off  the  current  and  applying  the  brakes.  Afterwards  by 
pressing  first  the  "  reset  "  plunger  and  then  the  starting  one  the  lift 
can  be  made  to  continue  its  journey.     The  switch  marked  "  indica- 


SEMI-AUTOMATIC  LIFTS  ON  THE  "UNDERGROUND.' 


STOP  I 

O 


INDICATOR 


0[CL^0  O 


>- 

o 

UJ 

h- 

X 

UJ 

5? 

UJ 

UJ 

UJ 


II 


O     0[oelN]0 


RESET 


o      o 


UP 


DOWN 


The  London  Electric  Railway  Co.  are  now  equipping  many 
of  the  lifts  at  their  stations  with  semi-automatic  control.  From 
the  commencement  of  their  installation  all  these  lifts  had  limit 
switches  actuated  by  the  movement  of  the  cars  to  bring  them 
automatically  to  rest  at  the  landings,  and,  further,  the  attendant  in 
the  lift  could  put  the  gate  controlling  lever  to  the  open  position 
while  the  car  was  moving  and  the  gates  would  then  open  of  them- 
selves by  pneumatic  power  when  the  landing  was  reached.  The 
elaboration  of  this  system  that  is  now  being  used  consists  of  the  con- 
trol of  the  lift  and  gates  from  the  landings,  no  attendant  travelling 
with  the  lift.  This  system  was  devised  by  Mr.  W.  A.  Agnew,  I 
mechanical  engineer,  and  Mr.  Graff-Baker,  assistant  in  charge  of  the 


Fig.  1. — DiAGKAM  of  Control  Board. 

tor  "  is  for  cancelling  the  illuminated  sign  which  shows  when  the  lift 
is  approaching  the  landing. 

Provision  is  also  made  for  working  the  lift  from  inside.  When  it 
is  desired  to  do  this  the  gates  are  all  opened  and  the  control-board 
locked  by  a  key  fitting  on  to  the  "  interlock  "  nut  shown  at  the  side. 
The  motion  of  the  lift  is  then  controlled  from  the  ordinary-  con- 
troller inside.  Above  this  controller  is  a  board  with  fcur  plunger 
switches  for  the  gates  and  an  emergency  switch  for  stopping  while 
making  a  journey. 

The  installation  of  these  control  boards  on  10  lifts  is  now  com- 
pletion.    Plans  are  made  also  for  the  equipment  of  41  more  lifts  on 


Fig.  2. — Arrangement  of  Landing  Control  Pox. 
Scale:  3'=1  foot. 


•Th:  Electrician. 


hft  section,  who  has  kindly  supplied  us  with  particulars.  The 
original  type  of  switchboard  for  this  control  has  a  set  ot  plungers 
grouped  as  sho^vn  in  Fig.  1.  Two  of  these  boards  are  installed  for 
each  lift,  one  at  the  top  and  one  at  the  bottom  landing.  The  labels 
beside  the  plungers  explain  their  functions.  The  four  in  the  centre 
control  the  gates  of  the  car  and  the  landing  doors  opposite  them, 
i-ressmg  the  "  doA^Ti  "  plunger  at  the  top  landing  starts  the  lift  down, 
and  when  it  arnves  at  the  bottom  of  the  shaft  it  is  automaticallv 
put  under  the  control  of  the  lower  board,  when  pres.sing  the  correct 
piungers  will  open  the  "  exit  "  gates  as  required.  The  attendant 
may  further  expedite  matters  by  having  his  "  exit  open  "  plunger 
ready  pressed  in,  when  the  gates  will  open  as  soon  as  the  lift  has 


the  same  principle,  but  with  the  type  of  controller  shown  in  Fig.  2. 
This  consists  of  four  switches  at  right  angles,  the  handles  of  which 
project  from  the  circumference  of  a  dome-shaped  cover.  As  vtill  be 
seen  from  the  drawing,  the  starting  switch  is  not  a  knife  switch  like 
the  others,  but  consists  of  a  lever,  wliich,  on  being  puUed  out  against 
the  action  of  a  spring,  touches  a  contact,  closing  the  circuit  of  the  start- 
ing reliy.  This  relay  will  then  remain  excited  though  the  lever  is- 
released.  The  construction  of  the  relay  is  shown  in  Fig.  3.  It  con- 
tains two  separate  mechanisms,  the  currents  in  the  coils  of  which  are 
controlled  by  the  starting  switches  at  the  top  and  bottom  landings 
respectively.  Each  coil  closes  three  circuits  by  bringing  down  a  bar 
on  to  four  contacts,  one  of  which  forms  a  common  return.     A  link 
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encloses  two  bars  connected  one  to  each  of  the  relay  annatures,  thus 
ensuring  thtit  both  units  cannot  go  in  together. 

The  new  type  of  controller  enables  a  very  convenient  system  of 
locking  to  be  employcfi.  When  it  is  desired  to  operate  from  inside 
the  lift  all  four  switches  must  be  retumerl  to  their  normal  j>ositions, 
and  the  cover  is  then  turned  through  an  angle  of  45  deg.,  so  that  the 
switch  handles  are  no  longer  beneath  the  slots  cut  in  the  cover  to 
receive  them,  and  therefore  cannot  be  moved.  The  cover  is  then  held 
in  this  position  by  a  catch  jjres-sed  into  engagement  by  a  flat  sprine 
on  the  iimer  ccjver.  To  release  this  for  the  jjurjxjse  of  rotating  the 
cover  back  again  a  key  is  inserterl  in  a  centra!  opening  to  pn'ss  back 
the  spring. 


and  landing  doors  to  open,  but  ahso  the  entrance  doors  (on  his  own 
side),  thus  affording  him  a  clear  view  of  the  passengers  leavincr 
the  hft. 

The  semi-automatic  control  does  not  reduce  the  number  of  atten- 
dants, as  two  operators  are  still  recjuired  for  every  two  lifts,  one  at 
each  landing,  but  the  fact  that  the  attendant  need  not  leave  his 
jKjsition  at  the  controller  board  which  is  convenient  for  ticket  in- 
sjjection  and  collecting,  eliminates  much  of  the  delay  due  to  heavy 
traffic. 

In  all  tiiese  installations  depth  indicators  are  fitted  at  both  land- 
higs  above  the  lift  entrances.  These  consist  of  cubical  lanterns 
moving  vertically  on  guides  through  a  distance  of  about  3  ft.,  in 


For  the  control  of  the  lift  g:ites  and  for  keeping  them  closed  when  !  accordance  with  the  motion  of  the  lift. 
the  car  is  not  at  the  landings,  there  have  to  be  at  the  top  anfl  bottom  ; 
of  the  shaft  contact  pieces  making  electrical  connection  with  appro- 
priate contacts  on  the  car  when  this  has  reached  the  landing.  (Jn  the 
original  equipment  the.se  take  the  form  of  brass  strips  li.xed  at  the 
landings  in  pairs.  Each  pair  forms  a  V,  tl.e  cc'iitnil  bottom  portion 
of  which  is  an  insulating  block,  to  which  the  strips  are  fi.xed.  their 
upper  ends  being  free.  A  couple  of  projecting  bars  on  the  lift  on 
ri.sing  embrace  this  \\  benfiing  the  strips  towards  each  other,  their 
spring  giving  a  good  contact  pressure.      It  is  found,  however,  that 
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the  hra.ss  strips  suffer  fn)m  the  shock  involvc<l  in  this  arrangi<ment 
so  the  lifts  with  the  new  contnti  will  Im-  pn»vid<M|  on  the  nmf  with 
jnetallic  cups  which  w  ill  tvceive  at  the  t<i|)  landing  tlie  en<l.s  of  chains 
lianging  above  them.  These  cups  aiv  offset  from  the  ear  and  carry 
<^hftins  in  turn  which  engage  with  cups  su|i|H>rted  fnnn  the  side  of 
the  |)it  at  the  lower  landing.  Kx|H'rimenls  with  this  system  have 
proved  it  to  be  thon>ughly  efhcient  for  dealing  with  the  small  relay 
■currents  of  about  I  amiK-ii'that  an*  employed. 

The  landing  dooi-s  not  being  transpatxMit.  a  wifety  featun-  is 
tised  by  which  lh«>  eontmller  switch  putn  dirwtly  into  o|N*ration 
<uily  the  lift  gale  clo.-iiig  mechanism,  and  not  until  the.-M'  pates  an- 
<'losed  is  the  circuit  compieteil  for  closing  the  l.indmg  d<K>rs.  The 
ojierator  can  thus  see  that  no  one  i.s  caught  by  the  ehwing  gate. 
Also  when  a  lift  arrivt>s  a1  the  landing,  arrangements  an*  made  by 
which  the  o|H'rator  w  lio  is  on  the  '  entrance  "  side  will.  I>y  pushing 
home  his  "  exit   <>iH<n  "  swifelu  cause  ?iot   only  the  exit   lift   gates* 


The  report  by  tlie  Board  of  Trade  respecting  the  applications 
to  and  the  proceedings  of  the  Board  under  tlie  Electric  Light- 
ing Acts,  1882  to  1909,  during  the  past  year  states  that  there 
were  31  a])plications.  20  by  local  authorities  and  11  by  com- 
panies   or  ])ersonp. 

The  Board  of  Trade  granted  27  of  the  appUcations,  eitner  wholly  or 
in  part,  and  four  were  refused.  Altrincham  Electric  .Sup])ly  (Ltd.) 
aj)plie(l  for  an  Order  to  autiio'-i.sc  the  transfer  of  its 
electricity jjowcrs  to  a  new  company;  the  local  authori- 
ties for  the  districts  in  the  area  of  supply  objected  to  the 
transfer,  and  from  the  information  suppUed  to  the  Board 
by  the  jjromotcrs.  it  wa.s  observed  that  the  effect  of 
the  transfer  would  have  resulted  in  the  watering  of 
capital,  so  that  the  nominal  ca])ital  would  not  have 
been  represented  by  assets  or  expenditure.  The  Board 
of  Trade  refused  to  be  a  party  to  this,  and  decided  not 
to  srrant  the  Order. 

Tlic  application  of  Mr.  O.  Allom  for  Chipstead  and 
district  was  granted  for  tlie  whole  of  the  area  schedided, 
except  the  portion  of  the  Parish  of  Coulsdon.  and  the 
area  of  supply  in  the  Order  of  the  I'rban  Council  of 
Connahs  Quay  was  contined  to  the  urban  district. 
The  Order  ap])lied  for  by  East  Grinstcad  Urban  Council 
was  oj)posed  by  some  ratcjiayers,  and  after  holding  a 
local  inquiry  the  Board  decided  to  grant  the  Ordt-r. 
In  regard  to  the  aj)]ilication  of  the  Ely  (Jas  and  Elec- 
tricity Co.  for  Ely  urban  district,  the  promoters  failed 
to  produce  evidence  of  the  consent  of  the  local  author- 
ity, and  there  was  also  opjwsition  by  ratepayers  and 
owners  of  pro]K>rty.  and  the  Board  decided  not  to 
grant  an  Order.  Harrogate  Cor]>oration  appliini  for  an 
extension  Order,  but  they  decided  not  to  proceed  with 
the  application  in  regard  to  the  rural  districts  of 
Wetherby  and  Wharfedale.  Knaresborough  Rural 
Council  gave  their  consent  (except  four  parishes),  and 
Pateley  Bridge  assented  in  respect  of  all  the  parishes 
within  their  district  included  in  the  application,  and 
the  Board  issued  an  Order  for  the  area  to  which  the  two 
Rural  Coimcils  had  given  tlicir  consent. 

Keighlev  Corjjoration  also  applitxl  for  an  extension 
Order,  and  they  i)roduced  evidence  of  the  consents  of 
the  I'rban  Councils  of  Oakworth  and  Oxenhopc  and 
tlie  Rural  Council  of  Kcij;hie\.  and  the  Order  was 
grauti'd  in  rcsj)ect  of  these  districts  with  the  exception 
of  a  j)art  of  the  township  of  East  WcM  Morton  in 
Keighley  rural  district,  which  the  promoters  withdn-w 
from  tlieir  application.  The  ]»ronioters  decided  not 
to  im)ceeii  witli  tlieir  ai)p]i(ation  for  the  "-upply  of 
electricity  in  Maworth  url)an  district,  but  they  required 
authority  to  carry  their  mains  through  Hnworth  in 
order  to  supply  (>xenhoi)e.  The  I'rban  Council  of 
Haworth  refused  their  consent,  hut  on  c<mRiilerati«n 
of  the  circumstances  the  Board  of  Trade  dispensed  with 
their  conwnt  and  inseited  in  the  Onlor  a  clause  emjmwering  the 
brr.iking  up  of  certain  spccitieil  streets  in  Haworth  for  the  pur|>(»se  of 
siipiil.  in>{  I'leclnrily  in  the  urlian  district  of  Oxenhopc. 

In  regard  to  the  application  of  Messrs.  Christy  Bros.  &  C<>.  f"r  the  Vid- 
."Ninierset  Klectrir  lyii;hting  Order,  the  pnmioters  failed  to  produce 
evidence  of  the  consent  of  the  Cdastouhury  and  Wells  Cori>orations  and 
Wells  Rural  CouncU.  After  considering  the  representations  made  the 
Bn:ird  decided  not  to  ])roce»»d  with  the  amplication  as  regarded  those 
cii-tricts.  but  they  i,'rante<l  thi>  (trder  in  res|H'ct  of  the  urban  district  of 
Street  and  the  parishes  of  Compton.  l)»mdon  and  S<imerton,  in  Langixift 
rural  diiitriet.  the  title  of  the  Order  being  altered  to  the  Street  md 
Ihsfriot  Electric  Lighting  Order. 

The  Readint;  Electric  Supply  (\^.  applied  for  an  extension  Order,  and 
had  (ditJ»ine<l  the  eonwnt  of  the  Rural  C4iuneil  of  Henley,  hut  had  failed 
to  secure  the  conwMitR  of  Henley-u|>on-Thames  C<irjviration  and  \\  oking* 
tiani  Rural  Coimcil.  The  promoters  withdrew  the  Borouvih  of  Henley- 
Hi^  >n  Thame?  from  the  ap))hcation  ami  n-quested  the  Board  to  dispenw 
with  the  consent  of  Wokingham  Rtu-al  Council.     Reading  Coriwration, 
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who  have  special  powers  to  purchase  the  existing  electricity  undertaking 
of  the  company,  opposed,  and  the  i)romoter.s  subscc(uently  agreed  to  a 
special  clause  under  which  tiie  Corporation  would  have  similar  ])owers 
to  purchase  the  undertaking  within  the  proposed  added  area.  As,  how- 
ever, the  ]Komoters  failed  to  produce  evidence  that  th(^  local  authorities 
for  the  districts  within  that  area  (the  Rural  Councils  of  Henley  and 
Wokingham)  consented  to  the  Corporations'  taking  those  special  purchase 
powers,  the  Board  decided  not  to  proceed  with  the  application. 

With  regard  to  the  Tun  bridge  Wells  (Extension)  Order,  the  Corporation 
produced  the  consent  of  Southborough  Urban  Council,  but  the  Rural 
(^'ouncils  of  Tonbridge,  Sevenoaks  and  Ticehurst  refused  their  consents. 
The  promoters  withdrew  Sevenoaks  rural  district  from  the  application, 
and  the  Board  decided  not  to  ])roceed  with  the  application  as  regards  the 
rural  district  of  Ticehurst.  Tonbridge  Rural  Council  lodged  objections 
to  the  application,  but  subse(|ucntly  withdrew  them,  although  they 
refused  to  give  a  formal  consent.  Under  the  circumstances  the  Board 
dispensed  with  the  con«ent  of  Tonbridge  Rural  Council,  and  granted  the 
Order  in  respect  of  the  Urban  District  of  Southborough,  and  the  part  of 
the  Tonbridge  rural  district  included  in  the  application. 

In  regard  ^o  the  application  of  the  County  of  London  Electric  Supply 
Co.  for  Woodford  and  district,  failure  to  produce  evidence  of  the  consents 
of  the  local  authorities  caused  the  Board  not  to  grant  the  Order. 

Since  the  date  of  the  previous  report  the  Board  have  a])proved  deeds  of 
transfers  in  10  cases,  and  they  have  also  given  their  consent  (under  sec.  2 
of  the  Electric  Lighting  Act,  1909)  to  the  construction  of  10  generating 
stations.  Nine  orders  were  made  for  the  supply  of  electricity  in  bulk  and 
25  undertakers  also  obtained  authority  under  section  of  the  1909  Act  to 
give  a  supply  of  electrical  energy  to  certain  specified  premises  outside 
their  areas  of  supply. 


PATENTS  EXPIRING  IN  1916. 


No. 

Date. 

(1902). 

Name  of  Patentee. 

362     Jan.     6     E.  R.  Johnson    

1,061  Man.  U     F.  G.  Creed  &  W.  A.  Coul- 

I                 I       son 

1,359     Jan.  17 

F.  R.  Simms  &  R.  Bosch. 

2,736 

Feb.    3 

G.  Honold  

4,754 

Feb.  25 

R.  Lundell 

5,104 

Feb.    4 

Soe.  G.  et  P.  de  Mestral... 

5,812  !  Mar.    8 

J.  H.  Wooliscroft  

6,666     Mar.  18 

J.H.St.H.Mawdsley.... 

6,884     Mar.  20 

A.  Graham    

7,689     Apr.     1 

J.  B.  Struble  

7,995 

Apr.    5 

G.  Langbein  &  Co 

8,558 

Apr.  12 

Brit.Thomson-Houston  Co 

9,488 

Apr.  24 

A.  W.  Beuttell 

9.803 

Apr.  28 
May     2 

M.  Wildermann    

10,181 

0.  J.  Lodge  &  A  Muirhead 

10,204 

May    3 

J.     Hargreaves,     J.     W. 
Stubbs  &  J.  Kearsley 

10,245 

May     3 

G.  Marconi  &  Marconi's 
Wireless  Telegraph  Co. 

10,452 

May    6  |  De  Forest  Wireless  Tele-  | 

graph  Co. 

10,652 

May    9 

E.    A.    Claremont    &    J. 
Stratton 

11,085 

May  14 

Stothert    &    Pitt    &    E. 
Evans 

12,554 

June    2 

Siemens  Bros.  &  Co 

12,706 

June    3 
June    4 

C.  D.  Ehret  

12.796 

C.  F.  Boehringer  &  Sohne 

13,287 

June  11 

Submarine  Signal  Co 

13,521 

June  14 

Sir  0.  J.  Lodge,  A.  Muir- 
head &  E.  E.  Robinson 

14,126 

June  21 

W.    A.    Gorman    &    A. 
Graham 

14,133 

June  21 

H.  Baker  &  Castnev-Kel- 
ner  Alkali  Co. 

14,135  1 

1 

June  21 

! 

H.  Baker,  A.  T.  Smith  & 
Castner-Kellner  Alkali 
Co.                                     1 

Phonograph-telegraph 
Apparatus. 

Telegraph     Receiving 
Apparatus. 

Magneto  -  Electric  Ma- 
chines for  Igniting  in 
Explosion  Engines. 

Magneto  -  Electric  Ma- 
chines for  Igniting  in 
Air. 

Field  Magnet  Frames. 

Arc  Lamps. 

Rheostats. 

Preventing  Sparking 
Field  Magnets. 

Telephone  Apparatus 
Casings. 

Relays. 

Metals,  Depositing. 

Switches. 

Incandescent   Lamps, 
Supports. 

Obtaining  Alkalies. 

Wireless  Apparatus. 

Electrodes. 

Wireless  Receiver. 
Wireless  Receiver. 
Cables,  Armourmg. 
Motors,  Controlling. 

Automatic      Telephone 

Systems. 
Wireless  Telegraph 

Apparatus. 
Cells  and  Receptacles. 
Submarine  Telephony. 
Wireless         Telegraphy 

Apparatus. 
Telephones,  Connecting. 

Couplings,  Electrodes. 

Obtaining  Alkalies  and 
Chlorine. 


The  following  is  a  list  of  patents  of  interest  to  electrical 
engineers  which,  unless  extended  by  the  Privy  Council,  will 
expire  during  1916.  This  list  does  not  include  any  patent 
granted  in  1902  which  has  since  for  any  reason  become  void  : — 


Subject  of  Patent. 


14,136 
14,286 
14,373 

14,386 
14,430 
14,774 

14.790 

14,857 

15,095 
16,041 
16,495 

16,529 

16,923 
17,406 
17,703 

17,705 
17,706 
18,328 
18,747 

18,786 
18,817 

18,821 

18,872 

19,272 
19,562 
20,084 

20,755 
21,799 

21,914 
22,712 
23,262 
23,288 
23,642 
23,756 
24,770 
25,023 
25,027 
25,524 
25,658 


26,395 
26,552 
26,553 
26,868 
27.769 
28,167 


June  21 
June  24 
June  25 

Jan.  8 
June  25 
July  2 

July  2 

July  3 

Julv  12 
Julv  18 
JulV  24 

Dec.  14 

July  30 
Aug.  7 
Aug.  12 

Aug.  12 
Aug.  12 
Aug.  20 
Aug.  26 

Aug.  26 
Aug.  27 

Aug.  27 

Aug.  28 

Sept.  2 
Sept.  6 
Sept.  13 

Sept.  23 
Oct.  7 

Oct.  8 
Oct.  18 
Oct.  24 
Oct.  24 
Oct.  29 
Oct.  30 
Mar.  25 
Nov.  14 
Nov.  14 
Feb.  28 
Nov.  21 


Nov.  29 
Dee.  2 
Dec.  2 
Dec.  5 
Dec.  16 
Oct.  10 


W.    A.    Gorman     &     A. 

Graham 
F.  J.  Sprague   &   E.   R. 

CarichofF. 
Lancashire     Dynamo     & 

Motor    Co.   '&     R.    S. 

McLeod 
P.  L.  E.  Lederlin 

F.  H.  Higgins 


Subject  of  Patent. 


V'ickers,  Sons  &  Maxim, 
A.  D.  Williamson  &  C. 
L;  Simjjter 

Johnson  Lundell  Electric 
Traction  Co. 

L.  Lohner  &  F.  Porsche . . . 


F.  Conrad    

A.  C.  RevroUe  . 
J.  E.  Bousfield. 

M.  I.  Pupin    ... 


General  Electric  Co.  .. 

A.  Blondel  

R.  A.  Fessenden  


R.  A.  Fessenden  

R.  A.  Fessenden  ' 
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In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,  but  not  later  than  WEDNES- 
DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
oflices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  Ofiicial  Announcements,  Auctions  and  "  Smalls  " 
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SOME  ELECTRICAL  EVENTS  OF  1915. 

in  roviewing  the  course  of  events  during  the  last  year  we 
are.  of  course,  faced  with  entirely  abnormal  conditions. 
These  had  set  in  during  the  last  six  months  of  1914  when 
the  Hiiti.sh  Empire  was  faced  with  the  greatest  crisis  in  all 
its  lii.story.  and  it  was  neces.sary  to  take  drastic  steps 
in  order  to  meet  the  needs  of  the  moment.  Since  then, 
however,  the  nation  has  settled  down  to  an  existence  under 
the  conditions  of  war.  and  although  many  people  thought 
a  year  ago  that  the  conflict  could  not  continue  for  long, 
owing  to  commercial  and  financial  reasons,  there  is  no  such 
marked  feeling  at  tiio  ])iesent  time. 

Due  to  the  fact  that  all  warfare  depends  very  largely  upon 
the  efforts  of  engineering,  the  manufacturing  resources  of 
this  country  have  Iteen  increasingly  taxed  during  the  past 
year  and  there  has  con.secjuently  been"  a  certain  kind  of 
pn)Sj)erity  ;  but  in  many  ways  this  prosperity  is  delusive. 
When  war  broke  out  there  was  much  talk  about  capturing 
(lerinan  trade,  and  our  manufacturers  were  expected  to  take 
st4*j)s  with  a  view  to  attaining  this  laudable  object.  .\8 
time  goes  on.  however,  it  is  becoming  increasingly  necessary 
for  the  mamifacturing  resources  of  the  country  to  be  juit  to 
the  manufacture  of  munitions  of  war.  and.  consequently,  it 
is  impossible  for  any  c<msiderable  export  trade  to  be  main 
taim^l.  This  state  of  affairs  has  led  to  a  .serious  decrease  in 
exports  jnst  at  a  time  when  the  export  trade  is  of  import 
ance  in  order  to  maintain  lintish  credit  and  to  balance  the 
large  imports  of  war  material. 

At  the  present  moment  there  ai-e  conflicting  calls  for 
engineers  to  join  the  Colours  and  to  engage  in  munitions 
work.  Obviously,  there  must  l)e  a  need  for  engineers  in 
the  engineer  unit.s  of  the  Forces,  but  apart  from  this  it  is  a 
wrong  policy  to  induce  engineers  at  the  pre.sent  time  to  join 
the  Colours  if  they  are  not  going  to  l>e  engaged  in  engineering 
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work  in  so  doing.  In  Mr.  Lloyd  George's  recent  speech 
in  the  House  of  Commons  on  this  subject  he  stated  that  he 
required  a  large  number  of  skilled  and  unskilled  mechanics 
for  the  manufacture  of  munitions,  and  it  need  scarcely  be 
said  that  the  supply  of  munitions  is  quite  as  important  as, 
or  even  more  important  than,  the  supply  of  men  in  the 
fighting  line.  This  surely  has  been  one  of  the  lessons  which 
the  German  method  of  fighting  should  have  taught  us  by 
now.  But  so  far  there  has  been  a  great  lack  of  discrimina- 
tion in  allowing  those  men  to  join  the  Colours  who  would 
have  been  more  useful  in  other  directions.  This  remark 
applies  also  to  technical  students.  Our  supply  of  third- 
year  students  should  be  maintained  if  possible,  owing  to  the 
fact  that  th^ir  services  will  be  required  later  on  in  the 
commercial  developments  that  will  follow  the  war.  By  this 
we  do  not  mean  that  every  effort  should  not  be  made  to 
bring  the  war  to  a  successful  and  speedy  conclusion.  It 
may  yet  happen  that  every  able-bodied  man  will  hi^ve  to 
join  the  Colours,  or  else  be  engaged  in  Government  work. 
But  that  time  has  not  yet  come,  and  meanwhile  it  is  a 
mistake  to  shut  down  the  technical  colleges,  stopping  their 
normal  functions  and  converting  them  into  munition 
factories,  for  which  purpose  we  think  they  must  be  some- 
what inefficient. 

Among  the  national  problems  with  which  we  have  been 
confronted  during  the  past  year,  trade  unionism  has  loomed 
large,  and  by  no  means  always  for  the  national  good.  Even 
at  the  present  time  the  deadly  nature  of  the  struggle  in 
which  we  are  engaged  does  not  seem  to  be  realised  by  the 
bulk  of  trade  unionists,  and  rather  than  that  this  country 
should  put  forth  the  maximum  effort  in  the  manufacture  of 
munitions,  it  would  seem  that  many  trade  unionists  would 
prefer  to  imperil  our  existence  by  maintaining  the  old 
traditions,  preventing  the  use  of  unskilled  labour  and 
restricting  the  output.  We  trust  that  this  appalling  lack 
of  appreciation  of  the  seriousness  of  the  position  will  not 
continue,  or  it  may  be  that  the  enormous  expenditure  of 
valuable  lives  will  prove  of  small  avail. 

Among  the  trade  problems  that  have  been  somewhat 
acute  during  the  past  year  has  been  the  supply  of  dyes 
in  this  country,  due  to  the  fact  that  in  the  past  we  have 
been  chiefly  dependent  upon  Germany  for  these  materials. 
After  much  delay,  a  company  with  the  title  of  British  Dyes, 
Limited,  was  formed  for  the  manufacture  of  dyes  in  this 
country  on  a  large  scale.  The  initial  scheme  met  with 
considerable  criticism,  and  this  was  not  altogether  eliminated 
in  the  final  scheme,  owing  to  the  lack  of  technical  and 
scientific  representation  upon  the  Board.  To  some  extent 
this  has  been  remedied  by  the  appointment  of  a  technical 
committee  under  the  chairmanship  of  Dr.  M.  0.  Forster, 
F.R.S.,  and  a  research  department  under  Dr.  G.  T.  Morgan. 
Further,  they  appointed  a  technical  committee  of  a  number 
of  well-known  chemists,  under  the  chairmanship  of  the  late 
Prof.  R.  Meldola,  F.R.S.  The  weakest  point  from  the 
financial  point  of  view  is  the  fact  that  the  Company  has  no 
guarantee  against  Continental  competition  at  the  close  of 
the  war.  The  Government  has  been  unwilling  to  guarantee 
any  protection  of  this  kind,  although  a  large  grant  has  been 
made  for  the  purpose  of  research. 

The  question  of  technical  research  generally  is  also  one 
which  has  exercised  the  minds  of  many  during  the  past  year, 
with  the  result  that  a  joint  deputation  from  the  Royal 
Society  and  the  Chemical  Society  attended  on  the  President 
of  the  Board  of  Education  on  May  6th.  The  deputation 
was  favourably  received,  and  later  it  was  announced  that 
a  sum  of  £25,000  would  be  placed  at  the  disposal  of  the 
Board  of  Education  for  the  purpose  of  research.     A  scheme 


has  been  drawn  up  by  the  Board,  according  to  which  the 
matter  was  placed  in  the  hands  of  a  Committee  of  the  Privy 
Council  with  a  small  advisory  committee,  consisting  mainly 
of  scientific  men  and  others  engaged  in  industries  dependent 
upon  scientific  research.  Recently  the  varioas  universities, 
colleges  and  learned  societies  have  been  asked  to  .send  in 
applications  for  grants  in  aid  of  researches,  and  we  under- 
stand that  many  applications  have  been  so  made. 

Akin  to  research  is  the  utilisation  of  invention  in  the 
waging  of  war.  Something  is  now  being  done  in  this  direc- 
tion. An  Inventions  Board  was  formed  by  the  Admiralty  in 
July,  with  Lord  Fisher  as  chairman,  and  in  August  an 
Inventions  Branch  was  formed  by  the  Ministrv  of  Munitions. 
Nevertheless,  we  doubt  if  as  much  is  being  done  as  might 
be  done  in  this  direction,  largely  because  verj-  few  people 
know  what  is  really  required. 

Although  we  now  hear  much  less  about  the  capturing  of 
German  trade  we  are  glad  to  note  that  there  is  a  greater 
tendency  to  consider  organisation  with  a  view  to  the 
expansion  of  British  trade  after  the  war,  and  the  meeting 
of  German  competition.  The  British  Electrical  and  Allied 
Manufacturers'  Association  has  taken  the  matter  seriouslv 
in  hand.  Arrangements  are  being  made  to  obtain  com- 
mercial information  from  abroad  with  a  view  to  fosterincr 
our  trade,  such  information  baing  placed  in  the  hands  of 
British  manufacturing  firms.  The  issuing  of  catalogues 
in  foreign  languages,  the  meeting  of  local  needs,  and  manv 
other  matters  of  that  kind  have  been  under  consideration. 
The  whole  question  has  also  been  further  discussed  bv  the 
Engineers'  Club  of  Manchester,  and  it  has  been  suggested 
by  the  Committee  of  this  Club  that  a  large  association  should 
be  formed  which  w^ould  deal  with  all  questions  relating  to 
British  trade,  industry  and  education  on  the  broadest 
possible  basis.  The  Board  of  Trade  has  taken  steps  to 
exhibit  from  time  to  time  articles  of  enemy  manufacture 
which  it  is  desirable  to  make  in  this  country.  The  Board 
also  initiated  a  British  Industries  Fair,  which  was  held  in 
London  in  May,  and  there  seems  to  be  a  good  prospect  that 
this  will  now  become  an  annual  event.  Individual  efforts 
have  been  made  by  Mr.  G.  H.  Antoine  and  by  Mr.  R. 
Steylaers  to  organise  our  resources  so  that  we  may  be  able 
to  take  advantage  of  the  trade  that  must  ine\ntably  arise 
when  the  Germans  are  driven  out  of  Belgium. 

In  electricity  supply  there  is  not  very  much  to  record  in 
the  way  of  advance,  owing  to  the  special  conditions  under 
which  work  has  been  carried  on.  In  Parliament,  for 
example,  contentious  Bills  have  been  dropped,  and  thut,  no 
progress  has  been  made  in  any  power  scheme  for  imifyiug 
electricity  supply  in  the  London  area.  In  passing,  it  may 
be  said  that  the  London  County  Council  District  Electricity 
Bill  was  severelv  criticised  bv  a  committee  of  the  London 
local  authorities,  particularly  on  the  question  of  capital 
charges.  There  has  been  some  linking  up  of  power  supply 
stations  in  the  case  of  Hackney,  Poplar.  Shoreditch.  Step- 
ney, Battersea,  Fulham,  Hammersmith,  Wc^lwich  and  the 
South  Metropolitan  Company,  and  throughout  the  country 
the  main  feature  has  been  the  great  increase  in  the  use  of 
electrical  energ\^  for  power  purposes.  Similarly,  the  Bill  of 
the  Incorporated  Municipal  Electrical  Association  in  regard 
to  municipal  wiring  and  hiring  out  of  plant  has  been  di'opped 
for  the  time  being,  although  there  is  no  question  that  some 
such  measure  is  badly  required.  It  would  be  a  great  advan- 
tage if  the  Incorporated  Municipal  Electrical  Association 
and  the  Electrical  Contractors'  Association  were  able  to 
promote  a  iion-contentious  Bill  upon  the  subject.  The 
Power  Bill  of  the  Yorkshire  Electric  Power  Co.,  which 
would  have  been  a  boon  to  manv  districts,  failed  to  obtain 
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the  approval  of  a  Select  Committee  of  the  House  of  Lords; 
not  so  much  through  the  opposition  of  certain  local  authori- 
ties as  through  the  antiquated  attitude  of  the  Board  of  Trade. 

Apart  from  legislation  the  most  important  factor  in  elec- 
tricity supply  has  been  the  shortage  of  coal.  In  May  a  joint 
conference  was  called  of  the  electricity  supply  authorities 
and  the  gas  undertakings,  at  which  it  was  decided  to  repre- 
sent to  the  Government  the  seriousness  of  the  position.  In 
due  course  this  was  done,  and  a  deputation  waited  on  the 
Coal  Exports'  Control  Committee.  There  was  an  insistent 
demand  for  control,  but  export  was  not  prohibited  until 
August,  and  prices  were  not  regulated  until  even  later.  The 
good  ot  anv  such  steps,  however,  have  been  largely  counter- 
acted by  the  tardiness  with  which  they  were  taken.  At  the 
present  moment  the  position  cannot  by  any  means  be  con- 
sidered satisfactory. 

During  the  present  vear  the  Institution  of  Electrical 
Engineers  has,  like  many  other  societies,  mauitained  its 
programme  of  technical  meetings.  Mr.  C.  P.  Sp.vrks  has 
succeeded  Sir  John  Snell  in  the  presidency,  and  although 
not  much  publicity  has  been  given  to  the  work  of  the 
Council  recently,  we  believe  that  there  has  been  consider- 
able activity  in  connection  with  Government  ((uestions. 

At  a  time  like  the  present  it  is  only  natural  that  there 
should  be  verv  few  new  developments  to  record  :  in  fact,  the 
new  Edi.swan  lamp  seems  to  be  the  only  outstanding  feature 
of  the  kind  in  this  country,  but  in  the  United  States  the 
work  of  LAN(;MriH  and  of  Yknskn  has  been  remarkable. 
On  the  other  hand,  we  have  been  able  to  record  from  time 
to  time  considerable  j)r()gress  in  such  matters  as  electric 
winding,  and  the  electric  propulsion  of  ships. 

In  the  electrical  industry  we  have  to  mourn  the  lo.ss  of 
Prof.  Grylls  Adams.  Mr.  Robert  Hammond.  Mr.  Thomas 
Parker,  and  Mr.  C.  E.  P.  Spacnoi.etti.  all  well-known 
pioneers.  Also  Sir  J.  C.  Lamb,  at  one  time  secretary  to  the 
Post  OHice.  Mr.  H.  A.  Mavor,  and  Dr.  F.  S.  Pear.son.  In 
chemistrv  there  are  the  names  of  Prof.  R.  Meldola  and  Sir 
Henry  Ro.scoe.  while  in  physics  there  is  Sir  Arthtr 
Ri'rKER.  On  the  Continent,  the  mo.st  prominent  of  tho.'-e 
who  have  passed  away  is  Dr.  E.  R.vrHENAr. 


TENTATIVE  STANDARDS  OF  TRANSMISSION.* 
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of  Ai))erica. 


Tn  January  of  KM '>,  .Mr.  H.  1).  Currier  read  a  I'aiier  <iii  flic  .sulijert 
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At  the  several  meetings  of  this  committee  which  have  been  held, 
the  manufacturers  and  colleges  where  telephone  engineering  is  taught 
have  l>eeen  invited  to  attend  and  participate  in  the  work  of  the 
committee. 

The  subject  considered  has  been  "  Telephonic  Transmission  as 
Ajijjlied  to  Central  Office  and  Subscriber  Station  Equipment."  The 
results  of  this  work  are  set  out  below.  The  recommendations  made 
are  tentative.  It  is  intended  that  they  be  tried  out  for  a  i>eriod  of 
one  year.  If,  during  this  time,  any  changes  are  found  to  be  neces- 
tiATV,  thev  will  be  made.  As  soon  as  practicable  after  the  expiration 
of  one  vear,  a  ]>ernianent  .set  of  standards  will  be  adopted  to  serve 
until  such  time  as  the  development  of  the  art  may  require  that  they 
Ijc  changed. 

Much  in  the  waj'  of  betterment  of  service,  improvement  in  trans- 
mission and  economy  of  investment  and  operation  will  be  realised 
if  the  standards  are  rigidly  f.dhered  to  in  jiractice  as  recommended  by 
the  Standardisation  Committee. 

TENTATIVE  STANDARDS  OF  TELEPHONIC  TRANSMISSION. 
Division  '"  A."     General. 

1.  Srojx. — The  following  recommendations  constitute  a  set  of  tenta- 
tive standards  of  telephonic  transmission  and  are  to  be  in  force  for  a 
|)crio(i /tf  one  year  following  Jan.  1,  191<).  unless  modified  before  the 
(•X|>iration  of  tliat  time.  As  soon  as  j)racticable  after  the  expiration  of 
one  year,  a  permanent  set  of  standards,  based  upon  the  tentative 
standards,  will  be  adopted. 

2.  Ohjecl. — This  set  of  recommendations  has  for  its  object  the  pro- 
vision of  a  set  of  standards  by  means  of  which  the  relative  transmission 
(■l!iciency  of  telephone  apparatus  may  be  determined  accurately,  thus 
(■iial)liii<i  the  ojierating  man  to  select  more  intelligently  his  apparatus  and 
thus  to  maintain  a  high  quality  of  tele])hone  service. 

.'}.  Standard. — In  the  interest  ot  uniformity  throughout  the  United 
States  and  until  an  official  standard  for  the  measurement  of  telephonic 
speech  transmission  (hereafter  referred  to  a.s  transmission)  may  have 
been  established  by  the  Government,  all  measurements  shall  be  made 
taking  as  the  basis  of  comparison,  the  transmission  obtained  Ix-tween 
two  subscriber  sets,  connected  together  through  rejieating  coils  and  a 
variable  length  of  standard  artificial  cable  as  shown  in  the  circuit  de- 
scribed in  Fig.  1.  The  subscriber  sets,  repeating  coils  and  other  ele- 
mints  of  the  circuit  should  form  a  part  of  a  large  number  of  pieces  of  such 
aj»paratus  special^'  selected  for  equality. 

The  transmission  obtained  with  this  circuit  and  that  obtained  with 
any  other  circuit  witli  which  comparisons  are  to  be  made,  are  made  equal 
by  adding  to  the  circuit  having  the  sujierior  transmi-ssion,  and.  Ix'twcen 
tlu'  repeating  coils  or  their  equivalent,  an  appropriate  mileage  of  standard 
artificial  cable  having  a  resistance  of  88  ohms  )H-r  loop  mile  and  a  capacity 
of  (l-(M)  mfd.  jHT  mile.  Tlie  difference  in  transmission  in  the  two  cases  may. 
therefore,  be  exjjressed  in  terms  of  the  loss  in  a  given  number  of  miles  of 
standard  cable.  If  the  cable  has  to  be  added  to  the  circuit  adopted  as  a 
Imsis  for  comparison,  the  transmission  in  the  circuit  under  test  is  said  to 

l)c  inferior  l)y miles  of  standard  cable.      If  it  has  to  be 

added  to  the  circuit  under  test  the  transnussion  of  the  latter  is  said  to  be 
s\i|MTior  by miles  of  standard  cable. 

It  is.  of  course,  olivious  that,  in  selecting  as  a  basis  of  coinjiari.son  a 
circuit  already  in  use  by  the  American  Telephone  &  Telegraph  Co.  and 
by  the  British  Post  Office  Dejiartment,  there  is  involved  no  question  of 
e<iinpa'-ati\e  (fficiency  of  the  terminal  ap)>arafus.  re|x>ating  coils,  and 
otlicr  elcnu-nts  forming  part  of  the  circuit.  In  fact.  inde)>endent  apjw- 
rntus  in  order  to  be  a|))<roved  h\  this  Assoeiation.  must  give  equal  or 
)n"<'«ter  transmission  (fficiency  than  tiiat  represented  in  the  circuit 
adopted  as  the  basis  of  comi)arison. 

To  avoid  all  jxissible  (piestion  of  disjiute  relative  to  transmission 
miasiirenu-nts.  it  is  resjH^ct fully  urgcnl  that  the  Bureau  of  Standards 
establish  tentative  standards  by  the  aid  of  carefully  selected  instrtmients 
and  ai)paratus  ii\  sufficient  niunber  to  guarantee  tJie  constancy  and  jx-r- 
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•  From  the  "  Telcphoni"  Knginrrr." 


manenoy  of  Mich  basis  of  reference,  and  it  is  furtlier  recommended  that 
the  efTort*  of  the  Bureau  of  Standanio  be  dirocte<l  t«  constructing,  pro- 
vubnv  and  mnintainint;  p  transmission  standani  meeting  all  jiossihlo 
"  i(in'iinenlK  of  the  art  for  universal  use  thn  uphoiit  the  l'nit<'<l  States, 
and  t<.  pr.  ih  for  the  certification  of  transmission  standanls 

for  .'ill  ]Mi :  •  i|. 
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4.  Limit  of  Satisfactory  Commercial  Transmission. — The  limit  of 
satisfactory  commercial  transmission  has  been  fixed  as  the  transmission 
obtained  between  terminal  apparatus  as  specified  in  sec.  3,  with  32  miles 
of  standard  artificial  cable  in  the  circuit.  No  connection  should  give 
transmission  inferior  to  this. 

5.  Transmission  Equivalent  of  a  Portion  of  a  Circuit. — The  trans- 
mission loss  in  any  part  of  a  circuit  is  somewhat  dependent  upon  the 
conditions  in  the  remainder  of  the  circuit,  but,  for  purposes  of  specifica- 
tion the  loss  in  each  portion  may  be  given  .separately.  The  standards 
recommended  for  central  office  equipment  and  subscribers'  station 
equipment  are  for  portions  of  circuits,  but,  ordinarily,  the  losses  for  the 
entire  circuit  may  be  taken  as  the  aggregate  of  the  losses  of  the  parts, 
within  a  sufficiently  close  degree  of  accuracy.  All  recommendations 
deal  with  losses  in  non-loaded  circuits  only. 

6.  Sources  of  lYanswission  Losses. — Transmission  losses  occur  from 
a  decrease  in  the  supply  of  current  to  the  transmitter  of  the  subscribers' 
set  (hereafter  called  "  battei'y  supply  loss  ")  and  from  an  actual  decrease 
in  the  high-frequency  current  propagated  over  the  line  or  through  the 
apparatus  (hereafter  called  "  high-frequency  loss"). 

7.  Use  of  Standard  Artificial  Cable. — When  the  standard  artificial  cable 
circuit  is  to  be  used  in  making  comparison  tests,  it  is  recommended  that 
the  entire  circuit  under  test  be  made  up  of  the  component  parts  actually 
employed  wherever  this  is  possible.  On  account  of  the  instability  of  the 
telephone  transmitter  as  a  means  of  varying  the  energy  in  the  circuit,  a 
sufficient  number  of  changes  from  the  circuit  used  for  reference  (Fig.  1) 
to  the  one  under  test  should  be  made  to  eliminate  error  due  to  momentary 
changes  in  the  transmitter.  As  far  as  possible  the  current  supplied  to 
the  transmitter  should  not  be  interrupted  or  changed  during  the  test. 
Both  transmitting  and  receiving  tests  should  be  made  and,  when  a 
difference  exists,  the  direction  giving  the  poorer  transmission  should  be 
taken  in  stating  the  difference. 

Division  "  B."     Standards  for  Central  Battery  Switchboards. 

8.  Current  Supply  of  Zero  Loop  Resistance. — The  central  office  battery 
supply  circuit  shall  supply  not  less  than  the  following  current  values  on 
local  connections  with  subscribers'  loops  of  zero  loop  resistance  : — 

Nominal  Minimum  Current  supply 

Battery  voltage.  Battery  voltage.  With  minimum  voltage. 
22  volts                            20  volts  0-160  ampere 

40  volts  36  volts  Olio  ampere    • 

48  volts  43  volts  0-100  ampere 

48  volts*  46  volts  0-095  ampere 

If  it  is  desired  to  obtain  the  current  supply  on  zero  loop  for  any  battery 
voltage  other  than  those  given,  the  value  may  be  obtained  by  assuming  a 
minimum  battcy  voltage  of  1-8  volts  per  cell  and  a  minimum  current 
supply  of  0-050  amperes  at  a  loop  resistance  of  350  ohms  (4  miles  of 
standard  cable).  From  these  data  the  current  supply  on  zero  loop  can 
be  calculated. 

[Note. — On  account  of  the  variation  in  resistance  of  subscribers'  sets, 
the  subscribers'  set  is  omitted  from  these  figures.  In  order  to  make  a 
measurement  to  determine  whether  the.se  values  have  been  met,  a  con- 
nection should  be  set  up  as  in  a  regular  call  and  a  measurement  made 
with  a  milliammeter  across  the  cable  terminals  of  the  line  on  the  cable 
side  of  the  main  distributing  frame.] 

9.  High-frequency  Loss  in  Local  Connection. — The  total  high-frequency 
loss  in  the  central  office  between  two  local  subscribers  connected  to  that 
office  shall  not  exceed  l-'5  miles  of  standard  cable.  This  shall  include  all 
losses  from  the  terminal  of  one  line  on  the  cable  side  of  the  main  dis- 
tributing frame,  through  the  heat  coils,  jumper  and  switchboard  wiring, 
answering  jack  and  one  connecting  cord  circuit  through  the  multiple 
jack  (or  answering  jack  if  non-multiple),  switchboard  and  jumper  wiring 
and  heat  coils  to  the  terminal  of  the  second  line  on  the  cable  side  of  the 
main  distributing  frame,  the  local  lines  having  zero  loop  resistance. 

10.  High-frequency  Loss  in  Trunked  Connection. — The  total  high- 
frequencjr  loss  in  the  central  office  equipment  on  a  local  or  inter-office 
trunk  connection  shall  not  exceed  1-5  miles  of  standard  cable.  This  shall 
include  all  losses  from  the  outgoing  trunk  multiple  jack  through  the  trunk 
circuit  to  the  plug  or  jack  in  the  position  where  the  trunk  terminates, 
the  trunk  loop  having  zero  resistance. 

Division  "  C."     Standards  for  Local  Battery  Sw^itch boards. 

11.  High-frequency  Loss  in  Local  Battery  Switchboards. — The  high- 
frequency  losses  in  local  battery  switchboard  equipment  for  connections 
between  local  subscribers'  lines  and  for  inter-office  and  local  trunk  circuits 
shall  not  exceed  the  allowable  maximum  for  the  same  kind  of  connection 
or  circuit  in  central  battery  offices  as  prescribed  in  sees.  9  and  10. 

Division  "  D."     Standards  for  Long-distance  Switchboard  Equip- 
ment. 

12.  High-frequency  Loss  in  Long-distance  Connections. — The  total  high- 
f .•equency  loss  in  the  long-distance  switchboard  equipment  between  two 
non-loaded  open  wire  long-distance  lines  shall  not  exceed  1  mile  of 
standard  cable.  This  shall  include  all  lossesfrom  the  line  terminal  of  one 
line  on  the  main  distributing  frame  through  jumper  and  switchboard 
wiring,  long-distance  answering  jack  and  one  pair  of  long-distance  con- 
necting cords  without  repeating  coil,  through  the  long-distance  multiple 
jack  (or  answering  jack  if  non-multiple),  switchboard  and  jumper  wiring 
to  the  line  terminal  of  the  second  line  on  the  main  distributing  frame,  the 
Icng-distance  loops  having  zero  resistance.  If  a  repeating  coil  is  used, 
it  snail  conform  to  the  requirements  of  sec.  30. 

*  Witn  voltage  regulation. 


13.  Current  Supply  in  L^mg -distance,  to  Local  Connections  vith  Zero 
Loop  Rejiisiance. — The  central  office  battery  supply  circuit  on  a  circoit 
for  connecting  long-distance  lines  to  local  subscribers'  lines  »hall  Rupplj 
not  less  than  0-225  amperes  with  the  minimum  battery  voltage  pre- 
scribed in  sec.  8,  to  the  local  line  on  zero  loop.  This  shall  apply  to  all 
battery  voltages  and  the  test  for  same  shall  be  made  as  provided  in  the 
"  Note  "  under  sec.  8. 

[Note. — The  use  of  battery  of  40  volts  or  over  for  the  battery  Hupply 
to  the  local  transmitter  on  long-di.stance  connections  is  recommendwi 
and  the  u.se  of  22  or  24  volt  battery  is  not  approved  except  in  cases  where 
there  are  no  local  lines  having  a  greatc  resistance  than  300  ohms.] 

14.  High-frexiuency  Loss  in  Long-distunce   to  Local  Connections!. The 

total  high-frequency  loss  in  the  central  office  equipment  in  a  connection 
between  a  non-loaded  open  wire  long-distance  line  and  a  Irx-al  sub- 
scribers' line  shall  not  exceed  2  miles  of  standard  cable.  This  shall 
include  all  losses  from  the  line  terminal  of  the  long-distance  line  on  the 
main  distributing  frame,  through  the  switchboard  and  jumper  wiring. 
long-distance  answering  jack,  long  distance  to  local  connecting  <-t>xA 
circuit  and  long-distance  .switching  trunk,  through  subscribers'  multiple, 
switchboard  and  jumper  wiring  and  heat  coil.s'to  the  terminal  of  the 
subscribers'  line  on  the  cable  side  of  the  main  distributing  frame,  all 
loops  having  zero  resistance.  This  does  not  include  the  lo-sses^in  phantom 
coils  where  used. 

15.  High-Frequency  Loss  in  Long-distance  Switching  Trunks. — The  total 
high-frequency  loss  in  the  central  office  equipment  on  a  long-distance 
switching  trunk  circuit  shall  not  exceed  1  mile  of  standard  cable.  This 
shall  include  all  losses  from  the  out-going  trunk  multiple  jack  on  the  long- 
distance switchboard  through  the  trunk  circuit  to  the  plug  or  jack  on 
the  position  where  the  trunk  terminates,  the  trunk  loop  havinc  zero 
resistance. 

[Note. — This  loss  may  be  exceeded  somewhat  if  the  total  loss  in  the 
connection  from  long-distance  line  to  local  subscribers'  line  is  kept 
within  the  limits  prescribed  in  sec.  14.] 

16.  High-frequency  Loss  Due  to  Bridged  Operators'  Set. — The  high- 
requency  loss  in  the  long-distance  connection  due  to  the  effect  of  bridgmo- 
the  operators'  set  for  monitoring  a  long-distance  connection  or  long 
distance  to  local  connection  shall  not  exceed  1  mile  of  standard  cable. 

Division  "  E."     Losses  in  Sub.scribebs'  Station  Equipment. 

17.  Transmission  Efficiency  of  Central  Battery  Subscribers'  Station 
Equipment. — The  transmission  efficiency  of  central  batter}-  subscribers' 
station  equipment  shall  be  such  that  no  loss  is  introduced  when  two  sets 
of  the  type  under  test  are  substituted  for  the  two  sets  of  the  test  circuit 
with  4  miles  of  standard  cable  in  each  subscribers'  loop.  Both  trans- 
mitting and  receiving  tests  shall  be  made.  The  receiving  efficiencv  shall 
not  be  less  than  the  sets  used  in  the  test  circuit. 

18.  Transmis.sion  Efficiency  of  Local  Battery  Subscribers'  Station 
Equipment. — The  transmission  efficiencj'  of  local  battery  subscribers' 
station  equipment  shall  be  such  that  no  loss  is  introduced  when  two  sets 
of  the  type  under  test  are  substituted  for  the  two  s^ts  used  in  the  test 
circuit  with  no  battery  flowing  through  the  re  civers  of  the  local  batteri" 
sets.  The  local  battery  sets  shall  be  equipped  with  the  number  of  new 
dry  cells  specified  by  the  maker  of  the  set.  Both  transmittmg  and 
receiving  tests  shall  be  made. 


Standards  for  Private  Branch  Exchanges. 
Standards    for    Private    Branch    Exchanges. — On 


Division  "  F." 

19.  Transmission 
account  of  the  diversitj'  of  practice  and  the  variety  of  local  conditions 
to  be  met,  it  is  difficult  to  draw  specifications  that  will  cover  all  cases 
in  private  branch  exchange  service.  The  recommendations  in  the 
following  sections  should  be  followed  whenever  all  of  the  local 
stations  connected  to  the  private  branch  exchange  switchboard  are 
located  near  the  switchboard  or  in  the  same  building.  Where  the 
stations  are  located  at  some  distance  from  the  switchboard,  it  is  recom- 
mended that  the  requii'ements  for  current  supply  and  high-frequency 
losses  for  central  offices  as  given  in  sees.  8  to  10  inclusive  and  sees.  13  and 
14  be  followed. 

20.  Current  Supply  to  Private  Branch  Exchange  Local  Lines  for  Local 
Trunk  Connections. — The  cunent  supply  to  thf  local  lines  of  a  private 
branch  exchange  for  local  trunk  connections,  where  the  loop  resistance 
of  the  private  branch  exchange  trunk  does  not  exceed  300  ohms,  should 
not  be  less  than  the  current  supplied  to  a  regular  subscribers'  line  of  the 
same  loop  resistance  as  the  private  branch  exchange  trunk  plus  25  ohms. 
For  private  branch  exchanges  having  trunk  lines  with  a  ^'reater  resistance 
than  300  ohms,  the  current  supplied  to  the  local  line  should  not  be  less 
than  0-040  ampere. 

I  Note. — In  order  to  detsrmine  whether  this  requirement  has  been  met 
a  connection  should  be  set  up  as  in  a  regular  trunked  connection  to  the 
private  branch  exchange  and  a  measurement  made  by  placing  a  milli- 
ammeter directly  across  the  terminal  of  the  local  line  at  the  line  side  of 
the  private  branch  exchange  main  distributing  frame  or  cable  terminal 
at  the  end  of  the  private  branch  exchange  switchboard  cable.  The 
receiver  of  the  local  terminal  station  should  be  left  on  the  hook.  If 
the  current  is  supphcd  t)ver  a  charging  lead  without  the  use  of  a  batterj- 
at  the  private  branch  exchange,  one-half  of  the  total  possible  number  of 
connections  on  the  private  branch  exchange  switchboard  should  be  set 
up  with  the  receivers  of  the  local  terminal  stations  on  these  connections 
off  the  hook.] 

21.  Current  Supply  to  Private  Branch  E.rchange  Local  Lines  for  Long, 
distance  Connections. — The  current  supply  to  the  local  lines  of  a  private 
branch  exchange  for  long-distance  connections  where  the  loop  resistance 
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of  the  private  branch  exchange  trunk  dees  not  exceed  300  ohms  should 
not  be  less  than  the  current  supplied  to  a  regular  subscriber's  line  for  a 
long-distance  connection,  the  subscriber's  line  having  the  same  loop 
resistance  as  the  private  branch  exchange  trunk  plas  25  ohms.  For 
private  branch  exchanges  having  trunk  lines  with  a  greater  loop  resistance 
than  300  ohms  the  current  supplied  to  the  local  line  should  not  be  less 
than  0075  amperes.  The  measurement  to  determine  if  this  require- 
ment is  met  shall  be  made  as  specified  in  the  "  Note  "  under  sec.  20. 

22.  Hiqh-frequency  Loss  in  Trunkud  Connertionn. — The  high-frequency 
loss  in  the  private  branch  exchange  switchboard  on  a  trunked  local  or 
long-distance  connection  shall  not  exceed  1-5  miles  of  standard  cable. 
This  shall  include  all  losses  from  the  terminal  of  the  trunk  on  the  main 
distributing  frame  or  cable  tfrminai  at  the  end  of  the  private  branch 
exchange  switchboard  cable  through  the  protector  if  used,  switchboard 
cabling,  and  wiring,  trunk  terminal  on  switchboard,  connecting  cord  or 
trunk  circuit,  local  line  terminal,  .switchboard  wiring  and  cabling,  pro- 
tector, if  used,  to  the  terminal  of  the  local  line  on  the  main  dwtributing 
frame  or  cable  terminal  at  the  end  of  pjrivate  branch  exchange  switch- 
board cable. 

23.  Hicjh-frtiqufinf.y  Loss  in  Connection  betveen  Local  Terminal  SUilionx. 
The  high-frequency  loss  in  a  connection  between  two  local  terminal 
stations  of  a  private  branch  exchange  shall  not  exceed  the  amount 
specified  for  central  office  switchboards  as  given  in  sec.  9  of  these  standards. 


Division'  "  G. 


Acxn.i.\KY  Appahatcs. 


24.  Nature  of  Recommendations. — The  following  recommendations 
cover  certain  points  as  to  quality,  arrangement  and  transmission  losses 
of  parts  or  auxiliary  apparatus  which  have  a  more  or  less  direct  effect 
upon  transmission  efficiency.  When  losses  are  specified,  they  may  be 
departed  from  somewhat  if  the  part  is  a  portion  of  a  circuit  and  the 
circuit  as  a  whole  is  covered  by  and  conforms  to  the  recomiuendations 
made  in  the  preceding  sees.  8  to  18  inclusive. 

25.  I/pat  Coil'*.- — The  resistance  of  a  single  heat  coil  should  not  exceed 
7  ohms  and  the  inductance  should  be  negligible.  Wire-wound  coils 
should  be  wound  non-induc  t ively.  In  long-distance  lines  tl;e  heat  coils 
should  be  so  placed  that  they  are  between  the  lino  and  the  signalling, 
apparatus,  but  not  in  the  line  to  the  answering  jack  on  the  long-distance 
switchboard. 

26.  Switchboard  Cords. — Switchboard  cords  for  use  in  long-distance 
connections  shall  not  exceed  a  resistance  of  1  ohm  per  conductf»r  for  a 
new  72  in.  cord,  and  shall  not  introduce  a  transmission  loss  greater  than 
01  mile  of  standard  cable  per  pair  of  cords.  Switchboard  cords  for  use  in 
local  connections  shall  not  exceed  a  resistance  of  10  ohms  per  conductor 
for  a  new  72  in.  cord,  and  shall  not  introduce  a  transmission  loss  greater 
than  025  miles  of  standard  cable  per  pair  of  cords. 

[NoTK.^ — In  general,  switchboard  cords  having  no  other  conducting 
material  tjmii  Ht<'(i  do  not  meet  the  requirement*  for  long-distance  con- 
nections and  should  not  be  so  used.  J 

27.  Switrkboard  Cable. — ^The  conductor  size  in  switchlxjard  cable 
should  not  be  less  than  No.  22  Brown  and  Sharp  gauge,  and  should  have 
double  silk  and  single  cotton  insulation.  The  use  <»f  No.  1!>  Krown  & 
Sharp  gauge,  double  silk  and  single  cotton  insulated  conductor  IB  rccom- 
mended  for  all  wiring  in  long-distance  Une  talking  circuits. 

28.  Condensers. — Condensers  used  in  talking  circuits  or  bridged  across 
talking  circuits  shall  have  a  capacity  not  less  than  the  rated  capacity 
of  the  conden.ser,  which  shall  be  measured  with  alternating  current  by 
bridge  method.  The  insulation  resistance  shall  be  not  less  than  .'iOO 
megohms  and  the  condenser  shall  be  tested  for  breakdown  with  .'iOO  volts 
direct  current.  Tho  rated  capacity  shall  be  marked  on  the  case  of  the 
condenser. 

2fl.  /iridijid  (I ml  L<'jij"l  I  inpfdancfs. — The  high-frequency  lofw  in  any 
inij)edance  bridged  across  a  line  or  legged  from  (»ne  sid<'  of  a  line  to 
battery  or  ground  shall  not  exceed  0-5  mile  of  standard  cable. 

30.  IleprnlitKi  ('nils.- The  high  fre<)uency  loss  in  a  rep<-ating  coil  shall 
not  rxceed  (»  ."»  mile  of  standard  cable.  This  shall  apply  to  coils  used 
in  phantom  as  well  as  in  other  circuits. 

31.  Transmitter  Protection. — As  a  protection  for  tran«mittcr»  against 
excessive  current  when  thr  ojx<rBt<>r  is  ringing  on  the  line,  it  is  n>com- 
memled  that  a  15  watt  tungstin  lamp  or  similar  protective  device  be 
cut  in  serifs  with  tho  generator  supply  leads  in  each  position  of  the 
switchboard. 


CORRESPONDENCE. 

DEVELor.MK.M'  IN  HAPIOTKLKCJUArilY  AND 
TKLEPHONY  DURING  1915. 

TO   THE   EDITORS   OF   THE    ELECTRICIAN. 

Sirs  :  In  tlio  field  of  Iong-di.'»(anr»'  romnvrrial  t^'le^rajiliy 
from  higli-powor  stations  consistent,  progn^ss  is  nolvd.  The 
nmiarkal)lo.  success  of  the  American  type  of  15<>  kw.  PouI.simi 
Arc  Station  of  the  Navy  at  Darion  ha.s  (iemonstrat4Ml  Wyon«l 
question  the  genuine  ])rar.tirahility  and  gootJ  elhrienev  of  this 
tyiv  of  transmitter.  The  new  Sayville  instalhition.  enipkiying 
a   moderat4?ly   high-frequency    150  k.w.    alt^'rnator   with   two 


successive  steps  of  frequency  doublers  by  means  of  asymmetric 
transformers,  has  now  been  in  constant  operation  over  a 
sufficient  period  fully  to  justify  the  faith  of  the  German 
engineers  who  designed  and  erected  the  plant.  The  com- 
mercial success  of  this  and  the  corresponding  station  at  Nauen, 
together  with  that  of  the  Tuckerton  and  Eilvese  stations, 
should  silence  the  last  sceptic  as  to  the  ability  of  wireless  to 
compete  successfully  with  the  cable  in  transatlantic  service. 
Practicallv  all  commercial  telegraph  service  between  the  United 
States  and  Germany  is  now  exclusively  handled  via  radio. 

The  success  of  the  stations  above  mentioned  surely  demon- 
.strat«s  the  electrical  equality  as  well  as  the  structural  su- 
periority of  the  umbrella  and  the  triangular  flat-top  types  of 
antenna  over  the  expensive  and  far-stretching  horizontal,  so- 
called  "  directive  "  transmitter  antenna. 

I  doubt  if  a  solitary  radio  engineer  now  argues  the  relative 
merits  of  the  continuous-wave  transmitter  and  the  spark  type, 
whether  quenched  or  rotary.     The  signal  failure  of  the  two 
gigantic  spark-t}'pe  radio  stations,  constructed  ostensibly  for 
trans-oceanic  telegraph,  has  silenced  their  most  persevering 
champion.     The  year  has  seen  the  adoption  for  long-distance 
te^graphy  of  the  ultraudion  type  of  receiver-detector,  to  the 
complete  exclusion  of  all  others.     The  commercial  service  above 
outlined   would    be    a    practical    impossibility   without   this 
development  of  the  audion.     Our  U.S.  Navy  has  progressed 
far  in  its  definite  plan  to  displace  other  types  of  detectors  in 
all  its  stations.     For  this  decision  the  fast  increasing  use  of 
continuous-wave  transmitters  is,  of  coursB,  partly  responsible. 
Foremost  of  spectacular  radio  feat-s  of  the  past  year  stands 
the    recent   long-distance    telephone    transmission    from   the 
Arlington  Naval  Station  to  Mare  Island  and  Honolulu.     Not- 
withstanding the  attempt  to  veil  the  methods  here  used  in 
corporate  mystery,  the  radio  profession  now  will  recognise  that 
this  phenomenal  work  was  done  by  means  of  a  gigantic  oscil- 
lating audion  amplifier  syst-em  at  the  transmitter,  and  with  the 
audion  detector  and  ampUfier  at  the  several  receiving  stations. 
A  small  microphone  controlled  the  amplitudes  of  oscillation 
of  a  single  audion  amplifier.     The  amplified  oscillations  from 
this  first  circuit  were  impressed  upon  the  grid  circuits  of  a 
larger  bulb.     The  output  currents  from  the  wing  or  plat*? 
circuit  of  this  lamp  led  to  the  grid  circuit  of  a  bank  of  12  to  20 
large  bulbs,  connected  in  parallel,  and  the  greatly  magnified, 
high-frequency  voice-modulated  currents  from  the  plate  circuit 
of  this  bank  led  in  turn  to  the  final  bank  of  from  300  to  550 
bulbs.     These  latter  drew  their  direct  current  supply  from  a 
6(H)-volt  continuous-current  generator,  and  delivered  the  final 
oscillating  energy  into  the  lofty  Arlington  antenna.     In  this 
way   some    50    amperes    of     radio-frequency   current    were 
perfectly  modulated  by  the  small  master-microphone.     Under 
ideal    meteorological    conditions    this    radiat<>d    energy    was 
stifliiient  to  be  picked  up  and  amplified  by  audion  det^ector- 
amj)lifiers  over  4,0tX)  miles  distant — at  night. 

The  readiness  with  whicli  this  audion  radio  t<>lephone 
transmitt<?r  can  be  a.ssociated  witii  a  wire  t^dephone  syst.em  is 
obvious,  and  suggest-s  great  possibilities.  As  a  commercial 
undertaking,  however,  the  enormous  upkeep  expense  of  a  high- 
])ower  transmitt-t^r  of  this  ty|ie,  the  prohibitive  cost  of  bulb 
renewals,  renders  the  method  at  prest'nt  a  colossal  scientific 
exp'riment.  chiefly  of  advertising  value. 

Nevertheless,  the  y..»ar  of  1915  has  demonstrat.ed  beyond  all 
question  immense'  future  possibilities  in  the  field  of  radio- 
l<lej)hony.-  I  am.  &c.,  Lee  de  Forest. 

[Practically  all  commercial  telegraph  service  between  the 
United  States  and  Germany  is  now,  for  obvious  reasons, 
exclusively  handled  via  radio.— Eds.  K.] 


EAHTH   RESISTANCE. 

TO   THE    EDITORS   OF   THE    ELECTRICIAN. 

Sirs  :  In  view  of  certain  stat.ements  concerning  the  resist- 
anr««  of  earth  conn:<ctions  made  by  Prof.  E.  W.  Marchant  in 
Thk  Electrician  of  S*'pt.  17th.  and  sub.seque  .  comment^s 
thenHUi.  it  seems  advisable  to  give  the  general  formula  for  the 
ri'sistance  of  an  earth  connection  in  terms  of  the  resistivity  of 
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the  soil,  and  the  position  and  dimensions  of  the  metallic  body 
forming  the  connection.     This  formula  is  the  familiar  one  for 
flow  of  current  in  an  infinite  conductor,  and  is  either  derived  or 
given  in  nearly  all  text-books  on  electricity  and  magnetism. 
For  the  purpose  of  this  discussion,  however,  the  formula  may  be 
derived  as  follows  :    Let  (1)  and  (2)  be  two  metallic  bodies 
embedded  at  a  distance  from  each  other  in  an  infinitely  extended 
semi-conducting  medium  like  the  earth.     Let  it  be  supposed 
that  body  (1)  is  continuously  maintained  at  a  potential  +Vi, 
and  body  (2)  at  a  potential  — V.^.     The  difference  of  potential 
between  (1)  and  (2)  will  be  V^Vj+Va,  and  a  current  I  will 
flow  from  (1)  to  (2)  through  the  medium  which  offers  a  resistance 
R  to  the  flow  of  current.     Accompanying  the  difference  of 
potential  V  between  (1)  and  (2)  there  will  be  an  electric 
intensity  E  at  all  points  in  the  medium,  which  will  correspond 
to  a  charge  of  static  electricity  +Q  on  body  (1),  and  — Q  on  (2). 
Suppose  a  closed  surface  S  of  any  form  to  be  drawn  about  (1), 
but  not  including  (2). 

Let  d8  be  an  element  of  area  of  this  surface, 
n  the  direction  normal  to  the  surface, 
Em  the  normal  component  of  the  electric  intensity  at  any 

point  on  the  surface, 
I„  the  normal  component  of  the  current  density  at  any 

point  on  the  surface, 
K  the  dielectric  constant  of  the  medium,  and 
p  the  resistivity  of  the  medium. 

r  r  4:71  dY 

By  Gauss's  theorem;  /E,i(^S=— Q.     Also  — -— =En. 


(5V 

By  Ohm's  law—j-dn—ind^ 
''  on 


p— =E„c?w,  or  pind^—EndS. 
do 

Integrating,  pi  I  i„(7S=  I  IE„cZS      .-.  pI=^Q.    ...     (a) 

Now  Q=Ci  .  Vj,  where  Cj  is  the  electrostatic  capacity  of  the 
condenser  formed  bv  bodies  (1)  and  (2),  and  by  Ohm's  law 
I=V/R. 

Substituting  for  I  and  Q  in  equation  (a),  therefore, 

p=^CiR=4;rCR, 

where  C  is  the  electrostatic  capacity  between  (1)  and  (2)  in  a 
medium  of  dielectric  constant  equal  to  unity,  supposing  the 
relative  positions  of  the  bodies  to  be  the  same. 

Hence,  the  resistance  R=p/47rC. 

It  is  obvious  that  this  formula  applies  to  either  two  bodies 
or  one,  that  is,  either  to  a  case  where  current  flows  from  one 
body  to  another,  or  to  a  case  where  current  flows  from  a  single 
body  towards  infinity,  depending  upon  whether  the  electro- 
static capacity  C  is  calculated  for  the  condenser  formed  by  two 
oppositely  charged  bodies  or  for  a  single  body  in  free  space. 
To  clear  up  this  last  statement  it  is  only  necessary  to  consider 
that  (2)  is  a  shell  enclosing  (1),  and  infinitely  large.  In  this 
case.  V._j  becomes  equal  to  zero,  Vi=V,  and  the  electrostatic 
capacity  C  becomes  that  of  (1)  in  free  space  ;  consequently,  R 
is  made  to  refer  to  (1)  only,  and  the  current  I  is  supposed  to  flow 
away  from  (1)  towards  infinity. 

The  formula  just  derived  can  be  used  to  find  the  resistance 
offered  to  a  flow  of  current  either  away  from  a  single  electrode 
buried  in  the  earth  or  from  one  electrode  to  another  in  the 
earth,  the  electrodes  being  of  any  shape  or  disposition  what- 
ever, if  the  value  of  C  and  the  resistivity  of  the  earth  are  known. 
In  order  to  do  this  for  a  single  electrode  it  is  necessary  to 
represent  the  electrical  field  about  an  electrode  buried  in  the 
earth  by  means  of  a  similar  electrode  embedded  near  a  dividing 
plane  in  the  infinitely  extended  medium,  with  a  second  electrode^ 
of  the  same  kind  also  embedded  in  the  medium  in  such  a  way 
that  the  second  electrode  forms  the  image  of  the  first  in  the 
plane.  The  electric  fields  corresponding  to  the  two  electrodes 
will  then  be  symmetrical  with  respect  to  the  dividing  plane,  and 
one-half  of  the  medium  can  be  imagined  to  be  removed  without 
disturbing  the  field  in  the  other  half.  The  remaining  half  of 
the  medium  will  then  represent  the  earth,  and  the  electric  field 
about  an  electrode  buried  in  it  for  the  reason  that  for  practical 


purposes  it  may  be  assumed  that  the  earth  is  a  .semi-infinitely 
extended  conducting  medium.  With  one-half  of  the  medium 
removed  the  formula  becomes  R=p/2.-tC,  since  the  resi.stance 
to  flow  of  current  is  then  twice  as  great,  R  referring  to  the  resist- 
ance to  flow  of  current  away  from  the  single  electrode,  while  C 
refers  to  the  combined  electrostatic  capacity  in  free  space  of 
the  electrode  and  its  image. 

In  the  case  where  current  flows  from  one  electrode  to  another 
it  is  necessary  to  represent  the  electric  field  surrounding  the 
two  electrodes  buried  in  the  earth  by  means  of  a  pair  of  similar 
electrodes  embedded  near  a  dividing  plane  in  the  infinitely 
extended  medium  with  a  second  pair  of  electrodes  of  the  same 
kind  also  embedded  in  the  medium,  in  such  a  way  that  the 
second  pair  of  electrodes  forms  the  image  of  the  first  pair  in  the 
plane.  The  electric  fields  corresponding  to  the  two  pairs  of 
electrodes  will  then  be  symmetrical  with  respect  to  the  dividing 
plane,  and  one-half  of  the  medium  can  be  imagined  to  be 
removed  as  described  in  the  preceding  paragraph.  In  thb 
case  R,  of  the  formula  R=p/27eC,  refers  to  the  resistance 
offered  to  flow  of  current  from  one  electrode  to  the  other,  and 
the  electrostatic  capacity  C  refers  to  the  capacity  in  free  space 
of  the  condenser,  formed  by  one  electrode  and  its  image  on  the 
one  hand,  and  the  other  electrode  and  its  image  on  the  other 
hand. 

From  the  method  of  deriving  the  foregoing  formula,  it  is 
evident  that  it  is  immaterial  whether  body  (1)  is  a  single  piece 
of  metal  or  several  separate  pieces  as  long  as  the  surface  S 
encloses  all  of  them.  The  resistance  to  flow  of  current  away 
from  several  electrodes  in  parallel,  or  from  one  set  of  electrodes 
to  another  can,  therefore,  also  be  found  from  the  formula 
R=p/27rC,  R  referring  to  the  resistance  to  flow  of  current,  and 
C  to  the  electrostatic  capacity  in  the  same  manner  as  in  the  two 
preceding  paragraphs,  except  that  in  calculating  C  and  R  all  of 
the  electrodes  enclosed  by  the  surface  S  must  be  treated  as  a 
single  electrode. 

Prof.  Marchant's  example  of  flow  of  current  from  one  hemi- 
spherical electrode  embedded  in  the  ground  with  its  plane 
surface  flush  with  the  surface  of  the  ground  to  a  similar  hemi- 
spherical electrode  at  a  great  distance  away  from  it  may  now 
be  considered.  In  this  case  C  refers  to  the  condenser  formed 
by  the  two  spheres,  of  which  the  hemispheres  just  mentioned 
are  a  part,  since  the  combination  of  each  hemisphere  and  its 
image  in  the  surface  of  the  ground  forms  a  sphere.  The 
capacity  of  the  condenser  formed  by  the  spheres  becomes 
equal  to  one-half  the  capacity  of  one  of  them  ic  free  space,  as 
they  are  moved  away  from  each  other  to  a  great  distance. 
In  this  case,  therefore,  C=a/2,  where  a  is  the  radius  of  each  of 
the  spheres.  Substituting  hi  the  formula,  R=p  2.t"  Ja=p  .ta.  If 
current  is  supposed  to  flow  away  from  one  of  the  hemispheres 
towards  infinity,  C=a,  and  R=p/2,-Ta,  that  is,  R  in  this  ca  .e  is 
one -half  that  for  current  flow  from  one  hemisphere  to  another. 
The  value  of  C  is,  therefore,  a  criterion  of  the  effectiveness  of 
an  earth  connection.  For  if  two  metallic  bodies  are  buried 
in  the  same  kind  of  soil,  the  one  for  which  C  is  the  greatest 
will  have  the  least  resistance.  C  can  hj  calculated  for  a  few 
simple  cases.  For  a  driven  pipe  it  can  be  roughly  approxi- 
mated by  using  the  formula  for  the  electrostatic  capacity  in 
free  space  of  an  ellipsoid  of  revolution,  of  which  the  lengt.h  of 
the  major  axis  is  great  in  comparison  with  that  of  its  mmor 
axis.  This  formula  is  0=L/  {2  loge  (2L  W)} ,  where  L  is  the 
length  of  the  major  axis  and  d  of  the  minor  axis.  In  calculat- 
ing C,  L  is  taken  as  twice  the  length  of  the  driven  pipe,  and  d  as 
its  external  diameter,  since  C  applies  to  the  electrode  and  its 
image  in  the  surface  of  the  ground  as  pointed  out  heretofore. 
In  the  discussion  given  by  Prof.  Marchant  it  is  stated  that  a, 
calculated  from  R=p/2.TO=(p/2.Trt-)«,  is  a  criterion  of  the 
effectiveness  of  an  earth  connection  of  h?m!spherical  form.  In 
this  case  a  is  the  radius  of  the  hemisphere,  and  2.Trt-  is  the  area 
of  the  spherical  surface  in  contact  with  the  soil.  This,  of 
course,  is  true,  because  for  a  hemispherical  electrode  C—a. 
It  is  further  stated,  however,  that  if  for  an  electrode  of  any 
form  the  surface  A  in  contact  with  the  soil  is  substituted  for 
27ia^,  a  value  a  may  be  calculated  which  can  still  be  regarded 
as  a  criterion  of  the  effectiveness  of  an  earth  connection.   This 
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amotmis  to  saying  that  C=AR/p,  which  is  true  only  for  the 
K])ecial  case  of  the  hemisphere. 


I>ength  of  1 

L  in 

C  in  elfctro- 

R. 

pipe  in  feet. 

centimetres. 

Btatic  units. 

1 

610 

7-92 

500 

149-3 

2 

122-0 

13-4.-. 

.5-90 

.    87-8 

3  ^1 

1830 

18-.-)2 

6-44 

1     63-8 

4"" 

244-0 

23-35 

6-82 

;     50-6 

6      ' 

.'5040 

2S-00 

7-09 

423 

6 

3660 

32-40 

7-.37 

36-5 

7  '" 

427-0 

36-85 

7-56 

321 

8W 

488-0 

41-20 

7-72 

28-7 

»IE 

.->49-0 

45-40 

7-87 

26-0 

fio" 

6100 

49-60 

800 

23-8 

p =7,400  ohms  jk-t  cra.^. 

To  show  the  magnitude  of  the  error  which  may  arise  from 
taking  a,  calculat'jd  from  R=(p/A)a,  as  a  critM-ion  of  the 
effectiveness  of  an  (;arth  conn' ction  of  a  form  othfr  than  a 
hemisphere,  the  above  table;  is  given.  In  this  table  a  is 
calculat  ;d  from  measured  values  of  r^si.stanc3  to  flow  of  current 
away  from  |  i*".  pip:s  driven  in  th3  ground  to  depths  varying 
in  steps  of  1  ft.  from  1  ft.  to  10  ft.,  which  have  been  correctrd 
for  non-liomogL-neity  of  the  soil  by  using  R  — p'2.-7C  as  an 
observation  equation.  The  external  diameter  of  the  pipe  was 
2-6  cm.  (1-02  in.),  and  the  average  resistivity  of  the  soil, 
obtained  by  sub.stituting  measured  values  of  R,  and  calculated 
values  of  (',  for  the  different  lengths  of  pipe  in  R  =  p/2.T(', 
was  found  to  be  about  7,400  ohms  per  cubic  centi- 
metre. The  values  of  C  were  calculated  from  the  formula 
C=L/ -[2  log,  (2L/''); ,  as  indicated -above.  To  facilitate  com- 
parison, ('  and  n  are  given  in  parallel  columns.  It  is  seen 
that  the  values  of  C,  and  also  of  R,  indicate  that  a  pijx?  driven 
10  ft.  in  soil  of  uniform  re^.sistivity  is  about  .-^ix  tinu-s  as  effective 
as  one  driven  1  ft.,  whereas  the  values  of  a  indicate  that  a  pipe 
driven  10  ft.  is  only  1*6  times  as  effective  as  one  driv^en  1  ft. 
The  magjiitude  of  the  errf)r  here  is  practically  the  same  as  shown 
by  .some;  of  Prof.  Marchanf.s  own  measurements,  in  whieh  he 
finds  a  to  be  O-.ll  and  0-G3,  while  the  ac-tual  measured  resist- 
ances are  6-1  and  42  ohms  respectively. — I  am,  &c., 

0.  S.  Peters. 

United  States  Bureau  of  Standards, 
Washington,  Dec.  8. 


THE  STANDARDISATION  OF  LOADED  TELEPHONE 

LINES.* 

II Y   1>I{.    r.    UHEISK;. 

Since  f>ne  f)f  tlie  iihjects  of  loiulint;  (e'lephone  line.s  is  to  enaltle 
.s|R>e(li  to  l)e  tran.'<njitle(l  over  gredt  diHtiuu-es,  the  prr>l)Iein  arise.s  of 
eonnerting  Rueli  linpH  in  diflFcrent  eonntrie«.  The«e  lines  mny  \tc 
<l<*sipn«'(l  without  .iiiy  intention  of  ( onnertin^'  thrm  nltim.Tti-Iy  in 
series  witli  othei-s,  Init  it  wll  Iw  well  t<i  eon^^ider  whnt  ste|w  slioulrl 
l)e  taken  in  orrler  that  sueh  eonntTtion  may  be  ftfterwnnl.'«  mH<lr 
with  the  \}C'h1  result''.  Of  the  thrf>c  prinojpil  (•nn'»t.'»nts  of  the  line, 
the  attenuation,  the  <hara(t«Tist ic  an<l  fin-  ijistoiiion.  the  firmer 
need  not  be  eoiwidered  ;  it  will  imturnlly  lx>  rwliieed  a,s  niueh  i\h 
j)os»ible  in  every  ea.M'.  If  the  ehar/ieterisfie*  of  two  seetions  of  a  line 
ar(>  efjual.  there  is  no  lo.ss  liy  rellection  at  the  junction.  If  loaded, 
each  seetion  i.e.  the  lin(>  l»et\veen  twf)  junetion.**  should  eonsist  of 
ii  number  of  similar  units,  each  made  up  of  a  eoil  and  e<|nal  N-u^ths 
of  line  on  either  side  of  it.  fn  other  worrit,  carh  nrrtion  of  the  Hue 
should  be  di\ided  exactly  into  a  whole  uundwr  of  parte,  and  a  lo.nhnjj 
coil  inserted  ;it  the  middle  of  each  pjirt.  'I'hi*  i.my  lr«<l  to  Klifrhtl\ 
dilVen-ut  spacing  in  dilVemit  .•'tn'tioue.  hut  the  iliffpn'ucp  in  the 
characteristics  thereby  pixxluced  will  i  aus«'  mneh  ]ons  Inw  by  retire 
tion  thaii  the  want  of  ,s\mnietry  neitr  the  junction  whirb  may  ix^ciir 
if  the  spacing  in  each  seetion  be  inude  the  .same. 

,'\ltl)ouj;h   the  In'st  value  for    the    characteristic    deprnd.t  on  the 
tons'  H'(^  of  the  lino  tuid  Injuling  coils,  it  is  nuviy  that  one  tinds 


*AI>sti-ml    of    artii'lo    in    the    "  F.li'ktmtrehtir^hr 
XXWl,.  p.  iJ97.     Oriuinijly  intendfvl  fur  th<'  Intorii 
('on«cre>s  at   H«-inc. 


v.. I 


values  lower  than  1,000  or  higher  than  2,000  ohms  ;  any  improve- 
ment gained  by  going  outside  these  limits  would  probably  be  lost  b3' 
reflection  on  joining  the  line  in  series  with  another.  The  value 
usually  lies  between  1,400  and  1,800  both  for  overhead  lines  and 
cables,  and  it  would  be  advisable  to  keep  \v-ithin  the.se  limits  for  anv 
lines  which  may  ultimately  be  connected  through  those  of  other 
countries. 

With  respect  to  the  number  of  loading  coils  per  mile,  Hayes  states 
that  American  practice  is  to  make  the  wave-front  pass  through 
7,(KX)  cods  i)er  second,  while,  according  to  Hill,  English  practice  is  to 
make  (('  in  mfds.  per  mile)  X  (the  distanc-e  between  the  coils  in  miles) 
/(the  inductance  of  each  coil  in  millihenries)  not  greater  than  25. 
In  CJermany  the  natural  frequency  of  a  coil,  together  %\-ith  its  half 
.section  of  line  on  either  side,  is  made  at  least  equal  to  16,000/2;r. 
All  tliese  rules  nia\'  be  expres,-!ed  in  the  same  m  ay  ;  their  result  is  that 
if  the  (Jerman  rule  gives  100  coils  in  a  given  line,  the  English  gives 
79  and  the  American  87-.5.  The  distortion — that  is,  the  difference 
between  the  attenuation  constants  for  different  frequencies,  depends 
very  largely  on  two  factors  which  are  frequently  overlooked,  viz., 
the  variation  of  the  leakance  and  of  the  effective  resistance  of  the 
coils  as  the  frequency  is  varied.  The  leakance  is  approximately 
proportional  to  the  freqnenc3%  and  the  effective  resistance  of  the  coils 
I)er  kilometre  of  the  Une  may  be  expressed  as  follows  : — 

where  p,  is  the  resistance  to  continuous  currents  and  w=2e-'';  a  and 
b  are  con.stants  depending  on  the  hysteresis  and  eddy-current  losses. 
Actual  tests  gave  the  values  in  the  accompanying  table  : — 


Type  of  line. 

X, 

•     Po- 

ax  103. 

6x10^ 

3  mm.  cable 

2  mm.  cable 

4-5  mm.  overhead    

0-0895 
01424 
0020 

0-765 

2-35 

0-220 

0-328 
0174 
0-165 

0-0184 
0-0110 
00298 

X  is  the  inductance  of  the  coils  per  kilometre  of  line, 
tion  may  be  conveniently  expressed  as  follows  : — 


The  distor- 


A=  1,000 


d&/3 


1(0 


that  is.  it  is  the  ratio  of  the  relative  change  in  the  attenuation  con- 
stant li  to  the  change  of  frequency,  multiplied  by  1.000'2t  to  give  a 
convenient  figure.  It  will  depend  on  tlie  frequency,  and  it  is  pre- 
ferable to  fix  upper  and  lower  limits  of  frequency  and  find  the 
average  value  of  A  over  this  range  ;   thus 


03. 

iini= —   —    I  -»Oa)  = 


1,000    ,        ff. 


Suitable  values  for  wj  and  W3  are  3,000  and  7,000  respectivelj-,  and 
then 

For  an  unloaded  cable  with  a  light  conductor  we  can  use  the  approxi- 
nuite  formula 

whieh  gives  Am ^  ]  logf  \^ ^  -  0- 1  Ofi. 

For  a  loaded  cable  we  have 

^=i[R-}  p..(l+a«+MV  {C/(L-f-X)}  -f  JSo,^/C(L+X). 
The  first  term  K  in  the  square  brackets  is  the  resistance  of  the  line 
it.sclf.  while  the  second  is  that  of  tlie  coils,  each  reckoned  jx^r  kilo- 
met  n-.  while  A  is  the  approxiniatelv  constant  value  of  the  ratio 

(;  i-C 
where  (J  is  the  leakancv  ]ier  kilometre. 
Fmm  the  fcnnula 

JUOOO     /J,--/J, 

where  ^,  in  the  attenuation  for  a-j -o.OIW.  we  get       

2/8, 

Xh\H  is  the  «listorfion  over  the  range  •..,  3.000,  •»,— 7,0<Ht.  On 
app!\ui>;  this  to  the  thn^  ca«>s  tabulated  above  we  get  0-078.  0063 
and  o  (123  ren|»«'i'tively.  whepea,s  the  oixlinary  rub's  for  loaded  cables 
would  lead  one  to  exp««ct  a  distortion  of  only  alxjut  0-005.  Exjieri- 
mcni>  with  .speech  eon'inn  these  n\su1ts.  It  is  pmbable  that  the 
spai me  of  loftdjnff  coils  should  lie  considrrrd  for  each  ca.se.  taking; 
info  account  th«>  constant*  of  the  line  .'vnd  «>f  the  eoils.  insteiKl  of 
appiyinn  a  Kin|l)e  rule  to  all  ca>n^s  ;  but  the  data  t^t  present  avail 
alilt  nee<l8  to  Ih"  eon^idorihly  incrpa,'<Pfl  iH'fore  the  problem  can  In- 
drtinitelv  soItt  1. 
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CONSTRUCTION,  MAINTENANCE  AND  COST  OF  OVER- 
HEAD CONTACT  SYSTEMS.* 

BY  F.  ZOGBJlUM. 

Summary. — This  Paper  gives  a  general  review  of  the  problems  involved 
in  the  maintenance  and  the  cost  of  an  overhead  contact  system  of  the 
catenary  type,  carrying  high-voltage  propulsion  currents.  The  subject 
treated  is  the  catenary  construction  on  the  New  York,  Westchester  & 
Boston  Railway,  which  is  purely  an  electrical  hne,  having  no  steam 
whatever. 


One  of  the  most  important  matters  pertaining  to  the  maintenance 
of  an  overhead  catenary  system  is  the  inspection  of  the  contact  wires 
and  the  transmission  system,  in  order  that  possible  failures  may  be 
forestalled,  so  that'defects  may  be  discovered  and  failures  prevented. 
During  such  an  inspection  it  is  important  always  to  note  the  condi- 


of  insulators  :  On  the  1  l,(KX)-volt  lines  there  are  2,5o7  pin  insulators, 
1,949  safety  strain  insulators,  164  wood  strain  insulators,  2,(X>4 
catenary  suspension  insulators  and  87  dead-end  strain  insulators  ; 
on  the  2,200  volt  signal  lines  ther©  are  1,368  pin  insulators  an'^l  ?t71 
safety  strain  insulators,  making  a  total  of  9,1(K)  insulators. 

Out  of  the  total  number  of  2,339  insulators  carrying  the  signal 
transmission  lines  there  have  been  no  insulator  failures  after  ap- 
proximately three  years'  operation,  and  out  of  the '6,761  insulators 
carrying  the  11,000  volt  lines  there  have  been  the  following  failures  : 
One  insulator  failure  on  contact  lines  in  1913  ;  seven  insulator 
failures,  six  of  which  were  on  contact  lines  and  one  ah  thfe  tran.s- 
mission  line,  in  1914  ;  and  one  insulator  failure  on  the  transmission 
lines  in  1915. 

The  actual  wear  on  the  contact  wire  frcm  the  rubbing  effect  of  the 
shoe  has  amounted  to  about  ]^  in.  flat  surface  on  the  under  side  of  the 
grooved  steel  contact  wire.  This  wear  has  been  uniform  over  tlie 
entire  line  and  there  seems  to  be  no  indication  of  more  wear  on  the 
low  wire  than  on  the  high  wire,  and  the  wear  on  curves,  also,  is  about 


tion  of  the  contact  ware  with  reference  to  its  position  to  the  track,  , 

and  at  all  times  to  keep  the  wire  as  near  the  centre  of  the  track  as  |  the  same,  so  that  at  the  rate  of  wear  as  noted  at  the  present  time,  it 

possible 


Although  on  some  other  roads  it  has  been  found  advisable  to 
stagger  the  contact  ware  in  order  to  get  the  maximum  wear  on  panta- 
graph  shoes,  it  will  be  seen  from  figures  that  are  presented  here  that 
it  has  not  been  found  necessary  in  the  case  of  this  system  to  stagger 
the  contact  wire  to  the  advantage  of  pantagraph  shoe  wear.  In 
noting  the  position  of  the  contact  wire  with  reference  to  the  track  it 
is  essential  always  to  allow  for  the  swaying  movement  of  the  loco- 
motive or  car  carrying  the  pantagraph.  This  is  especially  important 
on  curves,  as  trains  running  at  high  speed  on  curves  of  any  sharpness 
over  1  degree  will  naturally  swing  the  pantagraph  towards  the 
outside  of  the  curve,  making  it  necessary  to  have  the  contact  wire 
outside  the  centre  line  of  the  track,  whereas  on  tangents  the  wire  is 
kept  as  nearly  as  possible  directly  over  the  centre  of  the  track. 

The  line  of  the  New  York,  Westchester  &  Boston  Railway,  the 
catenary  system  of  which  is  treated  herein,  consists  of  54-26  miles  of 
contact  wdre  and  181-29  miles  of  transmission  lines,  which  include 
signal  feeders  and  control  line,  or  109-17  miles  of  transmission  lines 
for  traction  power  only.  The  54-26  miles  of  contact  wire  is  sus- 
pended over  30  per  cent,  curve  track  and  70  per  cent,  tangent  track, 
so  that  practically  the  oiily  adjustment  necessary  is  on  30  per  cent. 
of  the  road,  as  the  tangent  contact  wire  remains  in  relatively  the 
same  position  throughout  the  year,  while  the  curve  contact  wire 
needs  slight  adjustments  from  time  to  time.  Included  in  the 
catenary  system  are  six  sectionalising  or  anchor  bridges  and  77  high- 
tension  oil  circuit  breakers,  which  are  used  for  sectionalising  the 
high-tension  power.  Also,  it  is  considered  on  this  line  that  the  signal 
transmission  lines  are  included  in  the  electrical  distribution  or 
catenary  system. 

Inspections  are  made  by  means  of  a  work  train  consisting  of  one 
gasoline  electric  locomotive  and  work  car.  The  gasoline  locomotive 
contains  the  working  platform  from  which  repairs  are  done  to  the 
contact  system.  Erected  on  the  work  car  is  a  pantagraph  collector, 
identical  wdth  those  used  on  the  regular  coaches  and  locomotives. 
Also  on  the  work  car  is  an  electric  search  light,  which  is  used  in 
inspection  as  well  as  when  making  repairs.  During  the  day-time, 
approximately  once  each  month,  the  contact  system  is  given  a 
general  inspection  from  the  head  end  of  multiple-unit  trains,  and  the 
pantagraph  collector  is  watched  (during  the  entire  run  over  the  road, 
and  any  defects  or  any  wire  off  centre  are  noted. 

In  1913  there  were  27,927  car-miles  operated  per  one  pantagraph 
failure,  in  1914  there  were  55,503  car-miles  operated  per  one  panta- 
graph failure,  and  for  the  three  months  ending  March,  1915,  there 
were  64,799  car-miles  operated  per  on^  pantagraph  failure.  The 
usual  cause  for  broken  pantagrajihs  is  due  to  wire  off  centre,  low 
joints  on  running  rails  on  curves,  overhead  frog  on  deflector  out  of 
adjustment  and  loose  sleeves  on  contact  wire. 

All  told,  on  the  54-26  miles  of  road,  there  are  the  following  number 

*  Abstract  of  a  Paper  read  before  the  American  Institute  of  Electrical 
Engineers. 


should  be  not  necessary  to  renew  the  steel  trolley  wire  for  six  or  seven 
years,  at  least,  from  the  initial  installation. 

In  1913  there  were  37,  and  in  1914  19  pantagraph  failures.  The 
mileage  obtained  by  pantagraph  shoes  decreases  in  the  winter  months 
and  increases  in  the  summer  months.  This  is  due  to  the  fact  that  it 
is  necessary  to  raise  the  tension  on  the  upward  motion  of  the  panta- 
graph in  the  cold  weather,  on  account  of  the  slight  raising  in  the 
contact  wire,  caused  by  contraction. 

The  author  gives  detaOs  of  the  rules  and  regulations  for  employees 
in  the  electrical  and  other  departments. 

The  accompanying  table  shows  the  costs  of  maintenance  of  the 
overhead  contact  system,  and  for  a  matter  of  comparison  the  figures 
are  shown  for  October,  1912,  shortly  after  the  system  was  put  into 
operation,  and  an  average  for  the  last  six  months  ending  December, 
1914.  Included  in  the  cost  per  unit  is  the  cost  of  miscellaneous 
electric  line  expenses,  which  includes  sectionalising  bridges,sec- 
tionalising  equipment,  time  of  men  while  on  emergency  duty,  work 
train,  and,  in  fact,  all  charges  which  cannot  be  placed  actually  against 
feeders  and  contact. 

For  a  matter  of  comparison,  the  cost  of  electrical  maintenance  is 
given  per  car-mile  for  July,  1914,  and  December,  1914,  as  follows  : — 

Total  maintenance  per  car-mile,  July,  1914    .SO-OI06 

Total  Maintenance  per  car- mile,  December,  1914    S00142 

The  above  figures  include  supervision,  transmission  and  contact 
system,  miscellaneous  electric  line  expenses,  work  train,  &c. 

It  will  be  seen  in  reviewing  the  above  paragraphs  that  the  various 
difficulties,  none  of  which  was  serious,  and  the  costs  involved  in 
overcoming  the  same,  have  decreased  as  time  progresses,  and  we 
would,  therefore,  assume  that  the  inverted  jwak  of  the  triangle  has 
not  as  yet  been  reached. 


VARIABLE-SPEED  PUMPING  PLANT  FOR  A  DRAINAGE 

DISTRICT.* 


The  pumping  plant  for  the  South  Quincy  Drainage  and  Levee 
district,  Illinois,  is  designed  to  pump  the  drainage  and  seepage 
waters  of  a  drainage  district  of  approximately  6,000  acres,  to  which 
an  additional  4,000  acres  of  hill  drainage  have  to  be  added.  This 
water  is  handled  by  two  electrically-driven  double-suction  centri- 
fugal pumps  with  36  in.  discharge  openings.  They  have  a  capacity 
of  60,000  gallons  per  minute,  and  are  o])erated  by  two  200  h.p. 
motors.  The  layout  of  the  plant  is  shown  in  Fig.  I.  The  current 
is  supplied  from  an  11, 000- volts  line,  which  is  transformed  to  440  volt. 

This  plant  has  to  pump  all  water  falling  m  the  district,  as  no 
sluiceway  is  provided.  The  topography  of  the  county  is  such  that 
many  lakes  can  be  drained  by  an  additional  2  ft.  of  lift,  and  since 

*  From  "  Engineering  News,"  slightly  abbreviated. 


Maintenance  Electrical  Costs. 


^Description. 


Feeders    

Contact    

Miscellaneous  elec.  cxpr 
Supervision -. . 

Totals  


Oct., 
1912. 


July, 
1914. 


$19-31 
955-25 
291-81 
240-00 


.1 


$58-51 
163-19 
790-15 
384-87 


$l,506-37  i  1,396-72 


Aug., 
1914. 


§257-95 
144-45 
700-92 
399-24 


1,508-56 


Sept., 
1914. 


$98-06 
176-81 
753-77 
394-17 


1,422-81 


Oct., 
1914. 


894-82 
162-i4 
837-27 
372-66 


1,466-89 


Nov., 
1914. 


S8-67 
204-95 
985-48 
360-79 


Dec, 
1914. 


Total  for 

six 
months. 


$29-40 
245-27 
777-46 
263-49 


S547-41 

1,096-81 

4.851  05 

i  2.175-22 


Average  per 

month  for 

six  months. 


$91-23 

182-80 
808-50 
362^53 


1,55989        1,315-62     '  8,670-49         1.44506 
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these  would  add  about  1,000  acres  of  agricultural  land  it  was  con- 
sidered best  to  do  this.  One  of  the  special  features  of  the  pumping 
plant  is  the  chain-drive  arrangement.  In  order  to  get  the  greatest 
efficiency  the  manufacturer  recommended  that  the  pumps  be  driven 
at  219  and  244  revs,  per  min.  for  different  stages  of  water.     Tq 


bolt  may  be  loosened,  so  as  to  allow  of  the  sprocket  being  slid  along 
the  shaft.  The  split  hub  has  a  lock  nut  with  a  key  running  the  full 
length  of  the  shaft,  and  is  secured  permanently  in  place. 

To  change  the  chain  from  one  pinion  to  another  a  thin  plate  is 
employed,  which  is  inserted  under  the  chain  after  the  centre  distance 


Hicfhesf  Wa/er  Line  in  Mississippi  Jfiver,  El.'^74 

^...,0'.->f.- a?' A     "'"'^•^^^''"    ^"^'-^  Embankment 


5' ion  Hana  Cntne 


prox.Suriace  cfGrounr/ 


Fig.  1. — Pl.\n  .\nd  Cross  Section'  of  PiMrrxc  Plant 


accomplish  this  change  of  speed  sprocket  wheels  of  two  different  sizes 
are  fitted  to  the  motor  shaft. 

In  some  other  plants  of  this  kind  the  sprockets  are  slipped  on  and 
off  the  shaft  as  required.  In  this  case,  however,  the  two  sprockets 
(with  30  and  27  teeth)  are  mounted  permanently  on  the  motor  shaft, 


Afey.  Sircf  ion  Level.  EI4S7 
M!n.       "  •.      EI.45S 


Co/hr  J-\Keyway 


XL 

Co//ar- 


is  shortened.  Then  it  is  easy  to  push  the  chain  from  one  sprocket 
to  another.  To  facilitate  the  work  of  shifting  the  chain,  a  pulley  is 
fastened  to  the  wall  and  has  two  clamps  fitting  over  the  chain.  The 
two  clamps  are  fastened  close  to  the  small  pinion  and  its  upper  side. 
-Vs  soon  as  the  chain  is  pulled  out  so  that  its  lugs  are  clear  of  the 
sprocket  it  is  shifted  to  v  hich  ever  side  is  desired. 


\';A     A':d44P.p.m 
I ; I ;        \\ in  this  Position 


-ASPTeeZ/r 
Hj  E/9F.p.m.      § 

_J L._.^. 


.  C.Lof 


^Sprocff^^  with 
split  fruh  ^  a/hw 
wheel  tv  Jbc  moycd 
■to  dotted  position 

Plon 


■30-Tee^h  Sprocket 

ffeyway 
27-Tec-th  Sprocket 


C.Lof Mok>r 


•   .       '  Deva+ion    of    Choin   Drive 

Fio.  2. — Variable  Spked  Thain    Dnn-E. 

The  two  pinions  are  fixed  peTnan^i'ly  <o  the  driving  »h»ft.  and  the  - 

from  one  to  the  other  as  required.    The  larger  sprocket  rlide*  on  the  dri-. 


'tfd 


while  tlic  .Ml  tooth  spmckct  on  the  jiuinp  sliaft  is  arranged  to  sliil<' 
longitudiuiilly.  so  lliat  it  can  carry  the  chain  for  either  one  of  the 
driving  spioikots.  This  nrrangoment  is  showni  in  «lot.'>il  in  th"' 
draw-ngs  in  Fig.  2.  The  larger  (driven)  sprocket  has  a  .split  hub. 
When  shifting  the  chain  from  one  driver  sprocket  to  the  other  the 
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hunting  ground.  The  present  position  of  electricity  supply  in 
Bradford  points  to  a  considerable  reduction  in  future  of  the  smoke 
evil. 


COMMERCIAL  TOPICS. 


_,,,..,«       ,      A    Local    Government    Board    inquiry    was 
d  Smok  recently  held  at  Bradford  into  an  application 

.,    ,  ,  by  the  Corporation  for  a  provisional  order  to 

extend  the  operation  of  the  smoke  e^batement 
clause  of  the  Corporation  Acts  (1910  and  1913),  which  expire 
at  the  end  of  this  year.  It  was  stated  on  beha.lf  of  the  Corjjora- 
tion  that  for  many  years  the  atmosphere  had  been  grossly 
polluted  by  smoke.  A  great  deal  of  consideration  had  been  given  by 
the  Health  Committee  to  the  subject  of  prevention  of  the  atmo- 
spheric pollution  and  they  considered  it  a  matter  of  the  utmost 
importr.nce  in  regard  to  the  general  health  of  the  pojjulation.  The 
smoky  atmosphere  had  contributed  directly  to  the  higher  mortality 
from  respiratory  diseases,  r.nd  it  hp.d  ?,  most  deleterious  effect  on 
domestic  hygiene.  There  were  about  400  mill  chimneys  in  the 
district  and  in  some  cases  the  chimneys  served  several  boilers.  It 
was  estimated  that  755  boilers  (of  500,000  h.p. )  were  connected  to 
those  chimneys.  The  general  powers  mider  the  Public  Health  Acts 
were  ineffective  against  the  smoke  nuisance,  as  the  small  fines  had  no 
deterring  effect  on  the  owners.  Their  local  acts  of  1910  2,nd  1913 
gave  them  increased  authority  as  to  service  of  notices,  inspection  of 
boilers,  &c.,  and  they  had  a  marked  effect  in  lessening  the  .smoke. 
The  grit  nuisance  only  arose  with  forced  draught  and  automatic 
stokers.  As  a  means  for  the  practical  iirevention  of  smoke  the 
increased  use  of  autom.atic  stokers  f.,nd  induced  draught  was  advo- 
cated. The  local  mills  when  working  consumed  about  4,800  to  5,000 
tons  of  coal  a  day  and  the  other  industries  from  1,200  to  1,500  tons, 
while  the  amount  used  for  domesti'i  purposes  probably  did 
not  exceed  1,400  tons  a  day.  In  Bradford  the  use  of  electricity 
and  gas  for  domestic  purposes  was  increasing  yearly  and  it 
was  anticipated  that  that,  with  the  increased  use  of  improved 
firegrates,  would  in  time  materially  reduce  any  complaint  from 
that  cause.  The  Corporation  had  intended  to  promote  a  Bill 
in  the  1915-16  Session  for  (inter  alia)  their  powers  in  regard 
to  smoke  and  grit  nuisance  to  be  continued  indefinitely.  We 
do  not  need  to  commend  the  objects  of  smoke  abatement  to 
the  Bradford  city  electrical  engineer,  Mr.  T.  Roles,  because  the 
frequent  exten.sions  to  his  undertaking  both  in  plant  and  mains 
point  to  a  growth  of  the  power  and  heating  load  in  the  district  which 
will,  if  it  continues,  ensure  the  total  abatement  of  the  smoke  nuisance 
in  Bradford.  The  figures  given  above,  however,  indicate  the  task 
which  lies  before  the  electricity  department  in  transferring  the  steam 
power  load  to  the  supply  mains.  No  reference  is  made  in  the  report 
to  domestic  heating,  but  we  know  that  the  sale  and  hiring  out  of 
electric  fires  is  proceeding  briskly  in  the  area  ;  indeed  we  believe  that 
Bradford  is  regarded  by  the  electric  fire  makers  as  quite  a  happy 


British 

Industries 

Fair. 


The  announcement  which  the  Board  of  Trade 
makes  that  it  has  completed  its  arrangements  for 
the  holding  of  a  second  British  Industries'  Fair 
will  be  read  with  cons.iderable  interest.  The  first 
Fair  was  held  in  May,  1915,  at  the  Agricultural  Hall,  but  the  venue 
of  the  second  will  be  the  Victoria  and  Albert  Museum,  South  Ken- 
sington, London,  and  the  opening  date  is  Feb.  21,  1916.  The  items 
of  electricp.l  interest  should  centre  chiefly  round  the  toy  and  electrical 
novelties  business,  a  class  of  electrical  manufacture  and  trade  which 
had  been  allowed  to  drift  into  the  hands  of  German  firms.  The  fact 
that  the  German  manufacturers  have  been  so  painstaking  in  this 
matter  is  proof  conclusive  that  there  exists  a  considerable  demand  for 
all  kinds  of  electrical  novelties,  and  that  this  demand  can  be  met  with 
lines  which  can  be  produced  to  yield  good  profits.  The  methods  of 
cheapening  production  by  the  use  of  expensive  punching  and  pressing 
tools  are  characteristic  of  German  manufacturers,  but  they  are  the 
secret  of  their  successes  in  this  important  industrial  province.  They 
were  not  afraid  to  lay  down  expensive  plant,  because  they  knew  they 
could  produce  in  vast  quantities  for  a  world  market.  Such  action 
is  in  every  way  commendable,  as  displaying  business  acumen,  but 
there  is  no  monopoly  of  it  held  by  any  one  of  the  nations.  The 
lesson  to  be  learned  from  an  exhibition  of  this  kind  is  the  opportunity 
which  it  affords  for  starting  to  retrieve  ground  lost  to  Germans  in  the 
electrical  novelty  and  toy  trade.  A  danger  exists  of  keen  competi- 
tion from  America,  for  the  catalogues  of  several  of  the  electrical 
novelty  firms  in  the  United  vStates  are  object  lessons  with  which  to 
illustrate  the  truth  of  the  law  of  supply  and  demand.  But  even 
among  the  din  of  munition  production  we  hear  of  genuine  attempts 
being  made  to  establish  the  British  electrical  novelty  and  toy  trade 
upon  an  essentially  indigenous  basis. 

*         *         *         * 

.  .  ,  _,  ,  .  ,  We  are  pleased  to  note  that  a  group  of  well- 
Bntisn  t-lectncai  j^j^^^^j^  British  manufacturing  firms  are  com- 
Enterpnse  m  bining  to  develop  their  busmess  relations  with 

KUSSia.  Russia.     As  will  be  seen  in  a,nother  column  of 

the  present  issue  a  new  company,  entitled  the  Electrical  Manufac- 
turers Co.  of  Great  Britain  (Ltd.),  has  been  registered,  with  a  nominal 
capital  of  £12,000  in  £1  shares,  to  carry  on  business  in  Russia  or 
elsewhere.  This  company  is  being  promoted  by  Messrs.  Bnice 
Peebles  &  Co.,  Crompton  &  Co.,  the  Lancashire  I)>Tiamo  &  Motor 
Co.,  Allen  West  &  Co.,  Brook,  Hirst  &  Co.,  Eckstein,  Heap  & 
Co.,  and  Whipp  &  Bourne.  The  first  directors  are  Messrs.  J.  H. 
Bunting,  E.  R  Reeves,  H.  C.  Siddeley,  W.  J.  Moggridge,  J.  A. 
Hirst,  A.  Eckstein  and  S.  Whipp,  and  these  are  the  respective 
nominees  of  the  promoting  firms.  We  believe  that  there  is  a  great 
future  for  the  electrical  industry  in  the  vast  and  comparatively 
undeveloped  country  of  our  great  Ally,  but  it  is  only  by  combination 
and  by  sound  organisation  that  the  best  results  can  be  achieved. 
The  resources  of  the  firms  mentioned  should  be  equal  to  the  task  of 
capturing  much  Jof  the  trade  which  has  hith:/to  been  in  German 
hands.  At  all  events,  we  wish  them  success  with  their  project,  which 
is  being  launched  at  an  opportune  time. 

*         *         *         * 

_  .  Durmg  the  past  year  the  number  ^f  commerciivl 

Commercial  electric  vehicles  in  use  or  on  order  in  this  cjuntry 

Batterj  Vehicle      ^^^^  ^^^^^  increased  fourfold.     The  war  may  be 
Progress.  g^^^  ^^  some  measm-e  to  be  responsible  for  this 

marked  development,  but  it  cannot  claim  full  credit  for  the  achieve- 
ment. An  opportunity  has  been  given  to  users  of  motor  transport  to 
test  the  modem  commercial  battery  vehicle  under  everyday  service 
conditions.  This  initial  trial  may  be  said  to  have  been  denied  the 
vehicle  to  any  great  extent  up  to  the  period  precedmg  the  outbreak  of 
war.  The  commandeermg  of  horses  and  petrol  motor  vehicles  threw 
the  merits  of  the  commercial  battery  vehicle,  which  had  previously 
existed  principally  on  paper,  into  bolder  relief,  and  battery  vehicle 
makers  may  have  occasion  to  welcome  the  changes  thus  brought 
about  by  the  war.  The  chief  credit  for  the  increase  in  the  number  of 
commercial  vehicles  may,  however,  be  claimed  by  the  manufacturers 
and  salesmen  of  these  machines.  The  Electric  Vehicle  Committee 
has  done  excellent  work  of  an  organising  character,  but  it  does  not> 
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necessarily  function  in  the  operating  field.  The  spadework  must  of 
necessity  be  done  by  the  manufacturers,  their  agents  and  rei)re- 
sentatives,  and  we  feel  sure  that  they  will  look  back  on  the  past  year 
with  feelings  of  considerable  gratification.  We  have  always  arguetl 
that  once  the  commercial  electric  batter3-  vehicle  was  given  a  fair 
trial  under  service  conditions  it  would  substantially  prove  the 
claims  which  its  advocates  have  for  several  j-ears  so  jjersistenth'  and 
so  enthusiastically  jjut  forward.  1'he  modem  machine  with  a  modem 
battery  is  unquestionably  a  vast  improvement  u[wn  its  predcces.sors. 
The  commercial  battery  vehicle  is  now  being  offered  to  motor  trans- 
};ort  users,  many  of  whom  have  had  a  bitter  ex]>erience  of  jK-trol  and 
steam,  and  of  their  unsuitability  to  make  good  in  a  particular  licld  of 
transport,  that  field  which  may  best  be  described  by  the  expression 
"  short-haul  fretjuent-stoi)  "  service,  as  essentially  the  province  of 
the  batters-propelled  vehicle  ;  and  in  pro])ortion  as  the  latter  is 
employed  for  this  jjur|>(jKc,  so  will  automobile  engineers  generally 
come  nearer  to  a  recognition  of  its  claims,  and  also  of  the  luuitations 
of  petrol  and  steam  as  economical  means  of  transj)ort  to  the  field  of 
high  s|>eed  and  frequent  stop  service,  for  which  they  are  exclusively 
suitable.  r  •_; 


IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

From  Doc.  20,  1915,  to  Dec.  22,  1915. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  [See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Folkestone.— /=rflw«.-  Elec.  carbons.  12pkgs. 

CooLE.— Holland  :  Elec.  lamps,  50  pkps. 

CmusBY.— Denmark:  Electrodes.  56  pkgs..     France.-  Unenumerated,  17  pkgs. 

Liverpool.— i/.S./l.  ••  Unenumerated,  155  pkgs. 

LoNDorj.--i/.5.-4..-  Elec.  machinery,  £661 :  unenumerated.  £663—205  pkgs.  Holland: 
Elec.  lamps,£2,173:  unenumerated,  C351.  France:  drbon  cindles,  £1.844;  elec  lamps. 
£650;   unenumerated.  £44.    Denmark:  Uner.umenXtd.  C45b. 

EXPORTS. 

To  AxjSTRALASiK.—Auckland:  Wire  and  cable.  £2.822:  unenumerated,  £306.  Mel- 
bourne: Telephone  cable.  £2.883  ;  wire  and  cable. £3.979;  unenumerated.  £151.  Sydney: 
Wire  and  cable.  £1.836;  telegraph  material. £90  ;  unenumerated.  £361.  WelUr.glon: 
Wire  and  cable,  £77;  telephone  cable.  £1.308:  unenumerated.  £169.  Lyttelion :  E\tc. 
machinery,  £45.  Adelaide:  Wire  and  cable.  £242:  unenumerated.  £241.  Fr^mar.tle: 
Wire  and  cable,  £88.  Perth:  Elec.  clow  lamps, £99:  unenum.erated.£90.  Christchurch: 
Wire  and  cable.  £1.146:  unenmcrated.  £296.  New  Plymouth:  Elec.  batteries,  £260. 
Wanganui:  Unenumerated,  £44.     Napier:  Unenumerated.  £27. 

Africa.— Durban:  Wire  and  cibie,  £650;  unenumerated,  £673.  Cape  Town:  Un- 
enumerated, £1 10.  Far/ /.o«(/o«.- Unenumerated,  £53.  DelagoaBay:  Elec.  maci.inery. 
£380.     Mombasa:  Unenumerated,  £14. 

South  akdCentral  America.  --/9«f«c5/ly«5.-  Elec. machinery.ClOO;  unenumerated. 
£115.     Puerto  Colombia:  Telephones.  £226. 

Hoi.\.hiin.— Amsterdam:  Wire  and  cable,  £936;  unenumerated,  £687.  Rotterdam: 
Wire  and  cable.  £257  ;  unenumerated.  £37. 

Portugal.— /.  <sbon  :  Unen  umerated .  £66. 

^VMu.—Carlas'na:   Unenumerated.  £226. 

DzHUKKK.—Cnpcnha^cn:  Unenumerated.  £31. 

Russia.—  Vladivostock:   Unenumerated. t27. 

hioiA.  CavLOH.  Ind' .-China  and  Straits  Sn-  •  • — a.— Bombay:  Wire  and  cable, 

£749:    unenumerated.  £187.     Calcutta:  Wire  ..  £3.928:  unenumerated.  fl  12. 

Madras:  Wire  and  cable.  £62.     Sirgapore:  W.:^....  ...Lie.  £12;  unenumerated,  £56. 

Ceylon:  Unenumerated.  £223.     Kilindini:  Unenumerated,  £37. 

Cfi\UA.— Shanghai :  Elec.  mnchirrry.  £1 10.     Honfkonf;:  Unenumer.-.tei,  ri33. 

CAtiADA.— St.  John's:  El'  ery.£151.     Toronto:  Unenur:  7 

Pkauce. -Dieppe :E.\ec:  .  £165:  wire  .ind  cable,  £64;   ..  ;ed,£l33. 

Paris:  Elec.  machinery,  f' 

FOREIGN  GOOOS  fduty  paid  and  froe). 

Cape  Town:  Unenumerated.  £106.  Melbourne:  Unenumerated,  £283.  Kotterdam: 
Unentimor.jted,  £61.     Saigon:  Elec.  lamp'.   f.tOI 

IN   TRANSIT. 

Melbourne:  Elec.  lamps,  &c.,  £651. 

NoTR. — The  largo  nuinl)er  of  itema  in  thcao  ofTlcial  returns  under  thr 
nii.sieading  hciiding  "  iincnwnicruteil  "  rvhtv  to  what  it  described  as 
"  olectrical  goods  "  and  "  oleotrical  matorinls." 


LEGAL  INTELLIGENCE. 

Zinc  Corpn.    Ltd.^  v.  A.  Hirsoh  ^  Sohn. 

Last  week  the  Court  of  A]i|u-al  (Ixrdu  .1  wuifcii  Kiuly,  riulli- 

liKiio  and   I'irkfonl)  lirlivcred  judgment  oii    .,  ...Uuts"  tipiMal  from  a 
jiiilgint'iit  of  Mr.  .hLsticc  Bray.  <lecliuij»n  that  a  eontrnct  for  the  Mipply  to 
dcfcnd.tiitH  (a  (icrmim  Htm)  of  a  |jirm>  <|u;iiitity  of  en 
fli^Molvcd  on  the  (Ircliu.ilioii  of  war,     Tlio  facte  w 
Ei,i-.(  TKici.VN  for  Sept.  10  (p.  Kf)"). 

liord  .Iti-stice  Swimkn  K.\nv  licld  that  to  carry  out  dumiL'  (In  u.ir  .ii,\ 
port  of  the  «'ontruct  would  involve  intorrourM>  witl>  tli 
would  be  illegal,  and,  then-fore,  the  n^sult  wnp  that  tlie 
had  ilissolved  tlie  eontraet  so  fjU"  a*i  regardi-d  llu'  future  y 
Aujr.  I.  I'll  I.  Tile  remedy  of  either  side-  of  \vlvat  had 
carried  out  lenmined  in  tibeyanee  until  the  V>  *H««>t<"ii  "' 


contract  of  1910  not  only  provided  that  defendants  should  purchase 
plaintifl.s"  whole  production,,  but  that  plaintiffs  .should  not  sell  their 
concentrates  to  any  other  jxsrson.  That  negative  stipulation  remained 
in  forc-e,  acM>rding  to  the  tenor  of  the  agreement,  as  well  during  a  war  as 
during  a  temj>orary  strike  or  accident,  or  breakdown  of  machinerj-. 
Again,  by  clause  5  defendants  had  the  right  to  leave  2,200  tons  of  con- 
centrates on  plaintiffs'  floors,  and  800  tons  in  their  vats,  at  plaintiffs' 
risk  for  an  indefinite  period.  Thus  defendants  could  not  take  delivery, 
and  yet  plaintiffs  could  not  .sell  their  production  elsewhere  and  must  keep 
their  premises  encumbered  with  concentrates  which  they  could  not 
disjKise  of.  The  effect  of  such  an  agreement  was  to  prevent  the  resource5 
of  the  criuntry-  from  being  developed  and  the  value  of  the  mineral  from 
l^'in<r  utilised  in  the  best  interest  of  the  country.  Moreover,  the  result 
of  preserving  intact  for  defendants  (as  the  agreement  purported  to  do) 
all  concentrates  made  ready  by  plaintiffs  would  be  to  enable  defendants 
on  the  conclusion  of  peace  to  resume  their  trade  as  speedily  and  in  as 
great  volume  as  jx).ssible,and  so  to  diminish  the  effect  of  the  war  on  the 
commercial  prosperity  of  the  enemy  country,  which  it  was  the  object  of 
this  count rj-  during  the  war  to  destroy.  To  recognise  such  a  contract 
and  to  give  effect  to  it  by  holding  that  it  remained  legally  binding  on  the 
contracting  parties  would  be  to  defeat  the  object  of  this  country  in 
crii)pling  the  commerce  of  the  enemy.  Such  an  agreement  was  void,  as 
tending  to  assi.st  the  King's  enemies.  To  carry  it  out  during  the  war, 
and  to  withdraw  goods  from  commerce  and  preserve  them  for  the  enemy 
after  the  war  was  little  removed  from  actually  trading  with  the  enemy. 
His  Lordship  expres.sed  the  opinion  that  the  contract  had  become  not 
suspended  but  dissolved  by  the  war,  and  that  the  judgment  of  Mr.  Justice 
Bray  was  right. 

Lords  .Ju.stices  Phillimore  and  Pickford  delivered  judgment  to  the 
same  effect  and  the  appeal  was  accordingly  dismissed,  with  costs. 


Albion  Electrical  Co.   Ltd.)  v.  L.K.W.  Synd.  (Ltd.) 

.\t  Lambetli  (London)  County  Court  last  week,  plaintiffs  sued  the 
L.K.W.  Synd.  (Ltd.)  to  recover  £58.  19s.  8d.,  balance  of  account  for  over- 
hauling electrical  installation  at  the  Bri.xton  Hall,  and  altering  it  so  as  to 
comply  with  the  requirements  of  the  L.C.C. 

For  plaintiffs  it  was  said  that  on  July  2()  Mr.  Chas.  Lille,  plaintiffs' 
manager,  was  approached  by  a  Mr.  J.  P.  Najlor,  electrical  engineer,  to 
carry  out  certain  alterations  to  the  electrical  fittings  at  the  hall ;  he  saw  a 
Mr.  Thos.  H.  Crosby,  the  secrctarj'  of  the  sj-ndicate,  and,  as  time  was 
short,  no  e^jtimate  was  prepared,  Mr.  Lille  agreeing  to  cany  out  the  work 
on  the  basis  of  being  allowed  20  per  cent,  on  the  cost  of  material,  50  per 
cent,  on  the  cost  of  labour  and  engineers'  fec.s.  The  work  was  a  "  push 
jol),"'  but  was  completed,  the  haU  being  opened  on  July  27.  He  had 
great  difficult}'  in  obtaining  payment,  but  eventuallj*  received  a 
( lieque  for  £.1,  signed  by  Crosby-  as  secretary  ami  manager  of  the  syndi- 
cate. He  still  pressed  for  payment,  until  he  received  a  letter  from  Crosby 
on  Oct.  1,  stating  that  he  was  not  to  hold  the  syndicate  liable  for  the 
account,  but  was  to  look  for  payment  to  a  Mr.  Horace  S.  Laycock, 
promoter  of  the  syndicate,  and  a  director  of  the  ncwlv -formed  L.K.W. 
Synd. 

In  his  evid(>nce  Mr.  ( '.  Lii.lk  said  that  throughout  the  whole  of  the  trans- 
actions in  dealing  with  -Mr.  Crosby  he  was  under  the  impression  the 
L.K.W.  Synd.  were  liable  for  the  account,  and  it  was  not  until  Oct.  I  that 
he  received  any  intimation  that  he  had  to  look  to  Mr.  Laycock  for  pay- 
ment. 

For  the  defence  Thomas  H.  Cuosbv.  secretary  and  manager  of  the 
L.K.W.  Synd..  said  that  from  Feb.  25  to  July  2S  ho  was  acting  as  Mr. 
Layeoeks  manager  at  the  hall,  but  he  ceased  to  be  managex  on  July  28. 
when  the  syndicate  came  into  existence,  his  salary  being  paid  until  the 
i'iu\  of  July  by  Mr.  Laycock,  and  witness  then  becoming  socretarj-  and 
manager  of  the  i»yndicate.  The  olc<trical  arrangements  were  made  b^v 
.Mr.  Naylor.  and,  as  he  was  unable  to  carry  out  the  work,  he  introduced 
him  to  .Mr.  Lille,  who  was  to  undertake  it  under  the  suixrintendenf e  of 
.Mr.  Naylor.  No  ligures  were  mentioned,  but  it  was  agreed  i»iaintiffs 
should  have  a  reasonable  profit  on  work  and  materials  sanctioned  by 
Mr.  Naylor. 

Judge  Pakrv  :  Were  you  asked  by  anybody  who  was  to  be  responsible 
for  jiaynient  V-  Witn(^ss  :  Not  directly.  Mr.  Naylor  said  1  was  all  right. 
ji.><  he  liad  known  me  for  many  year.s.  Certainly  the  L.K.W.  Synd.  wcie 
not  mentioned  as  the  pi«rst)ns  to  look  to  for  payment.  The  cheque  for  £5 
paid  to  plaintiffs  on  account  was  signod  liy  him  as  sccretury  and  manager 
of  the  L  K.W.  Synd.  at  a  time"  when  he  was  drawing  a  number  of  cheques, 
and  it  whs  given  to  plaintiffs  as  Mr.  Laycock  did  not  have  his  cheque  htx)k 
on  him  at  the  time. 

.Mr.  HoRAt  F.  S.  Laycock.  director  of  the  Montre.d  London  I)e\elop. 
mcnt  .Agency  (Ltd.)  and  several  other  companies,  as  well  as  of  the  L.K.W  . 
Synd..  Haid  ho  obtained  a  lease  of  the  Brixton  HaU  in  Fobruar>-,  when  ho 
If avo  ( Yosliy  instru<  tions  regarding  the  eUvtrieal  fittings.  The  syndicat« 
w  as  formeci  on  May  27.  and  took  over  the  hall  on  July  29.  He  was  per- 
s.  iiient  of  the  work  done  and  now  claimc^d  f<»r. 

II  Ji,  and  he  had  been  willing  to  come  to  terms, 

but  planitilis  n-iusc-d  to  <lo  ao.  A  Mr.  Kemp  helcl  one  share  in  the 
syndicate.  "\I'  ^V'«nton  two,  and  be  held  six  himself;  they  were  £1 
sliare*. 

Mr.  Simmons  iior  plaintiffs) :  Suppose  the  company  pay  this,  you  wUI 
V'lV  thpw  * 

\  :   tlf  course  he  will.     It  is  only  a  matter  of  I  >  'Hg- 

Her  ft  row  of  pine  whether  they  ."-ue  you  or  the    .  "'. 

In  anawer  to  <ither  quotioiis,  witness  at4ite«l  he  had  no  legitimate  buai- 
luss,  uucli  as  a  Ixiotuiaker  or  buWher,  simply  being  a  diri\-t<»r  in  cxu-taia 
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companies.     Ho  was  made  a  bankrupt  in  1905,  in  1911  applying  for  his 

discharge,  which  was  suspended  for  a  year.  Ho  had  also  one  or  two 
( 'ounty  Court  judgments  against  him.  There  was  an  agreement  hetw(;eu 
him  and  Mr.  Kemp  that  he  should  be  responsible  for  all  accounts  incurred 
before  the  syndicate  was  formed. 

Mr.  J.  P.  Naylor,  electrical  engineer,  said  it  was  agreed  that  ho  should 
superintend  the  installation  and  that  plaintiffs'  account  should  be  sub- 
mitted to  him.  He  thought  20  per  cent,  on  material  and  50  per  cent,  on 
labour  for  a  "  push  job  "  were  reasonable,  but  the  account  submitted  was 
insufficient  to  show  what  had  been  done. 

Judge  Parry  said  he  had  heard  a  few  unpleasant  cases  of  that  kind, 
but  he  thought  this  was  the  limit.  Nobody  knew  what  or  who  the 
L.K.W.  Synd.  was,  but  they  had  the  material  and  the  labour  and  must 
pay  for  them.  He  hold  that  defendants  were  liable  for  the  account,  and 
referred  to  the  Registrar  the  question  of  the  amount,  fixing  20  per  cent. 
on  material  and  50  per  cent,  on  labour  as  the  basis  for  taking  an  account 
of  what  was  due. 


Tampering  with  Electric  Wires  in  a  Colliery. 

At  Mansfield  Petty  Sessions  recently  two  pit  lads  named  Williamson 
and  Grumbley  were  summoned  under  the  Coal  Mines  Act  of  1911  for 
committing  an  act  likely  to  endanger  life,  by  taking  the  insulation  of  the 
electric  light  cables  on  the  No.  12  empty  deep  road  and  connecting  the 
cable  with  the  signal  wires. 

Mr.  R.  H.  Wiggins  (for  the  Bolsover  Colliery  Co.)  said  no  doubt  the 
boys  did  the  thing  for  a  lark,  but  they  had  been  guilty  of  an  extremely 
serious  and  dangerous  offence.  The  connection  of  the  signal  wires  with  the 
electric  light  cable  would  produce  a  flash,  and  had  there  been  any  gas  or 
dust  about  a  terrible  conflagration  might  have  taken  place.  Electric 
light  cables,  which  were  insulated,  were  fixed  to  the  props  along  the 
haulage  road.  The  lads  went  to  considerable  trouble  to  scrape  off  the 
insulation  to  the  extent  of  an  inch,  leaving  the  wire  naked,  and  they  con- 
nected with  it  a  piece  of  thin  wire,  attached  to  which  was  a  horseshoe, 
and  let  it  hang  down  until  it  connected  with  seme  signal  wires  which  ran 
along  the  side  of  the  roadway.  The  idea  of  the  lads  in  connecting  the 
signal  wires  with  the  cable  was  to  give  the  men  who  used  the  signals  a 
shock.  The  company  were  especially  careful  with  their  signal  wires, 
connecting  them  with  a  battery,  the  voltage  of  which  was  only  sufficient 
to  ring  a  bell.  When  the  tubs  were  clipped  on  and  everything  was  ready 
it  was  necessary  for  boys  at  the  end  of  the  rope  to  bring  two  wires  to- 
gether, this  act  ringing  a  bell.  On  Dee.  8  one  of  the  men  connected  the 
wires  to  give  the  signal  for  the  tubs  to  be  hauled  away  and  he  received 
a  nasty  shock,  whilst  a  second  man  received  such  a  shock  that  he  was 
struck  speechless  for  a  couple  of  minutes.  Defendants  admitted  tamper- 
ing with  the  wires,  and  while  the  colliery  company  did  not  wish  to  unduly 
press  the  case,  they  desired  to  emphasise  the  great  seriousness  of  the 
offence.  When  naked  cables  carrying  current  at  105  volts  wexe  con- 
nected up  with  other  wires  there  was  bound  to  be  a  big  flash.  In  the 
Government  inquiry  following  the  last  colliery  explosion  in  South  Wales, 
it  was  suggested  as  a  reason  for  the  disaster  that  two  signal  wires,  each 
carrying  current  at  25  volts,  got  connected,  but  at  the  Mansfield  Colliery 
the  signal  wires  were  oiily  carrying  current  at  10  volts  from  a  battery. 
If  the  charge  had  been  25  volts,  the  Bench  could  imagine  what  would 
have  happened  had  they  been  brought  into  contact  with  the  150  voltage 
of  the  electric  cables. 

After  hearing  the  evidence  the  Bench  fined  each  defendant  three 
guineas  and  costs  {5s.  between  them),  or  in  default  six  weeks'  imprison- 
ment. 


Devonport  Tramways  Arbitration. 

The  arbitration  proceedings  in  connection  with  the  purchase  by 
Plymouth  Corporation  of  the  undertaking  of  the  Devonport  &  District 
Tramways  Co.  were  concluded  last  week. 

Mr.  J.  W.  Spark,  late  borough  electrical  engineer  to  Devonport  Cor- 
poration, was  cross-examined  by  Mr.  Macmillan,  K.C.  (for  the  company) 
as  to  the  expected  increase  in  the  price  of  electric  current  for  tramway 
purposes.  » 

Mr.  R.  J.  FiTTAiiL,  town  clerk  of  Devonport  until  the  amalgamation  in 
1914,  gave  evidence  as  to  the  company's  history,  as  to  the  negotiations 
for  through  running,  &c.,  and  in  cross-examination  admitted  that 
through-running  would  be  unquestionably  a  public  convenience. 

Mr.  J.  E.  Waller,  consulting  engineer,  said  he  had  valued  the  tram- 
ways on  normal  pre-war  prices.  The  proper  basis  was  to  take  prices 
ruling  at  such  a  j)oriod  anterior  to  the  date  of  transfer  as  would  enable  the 
construction  and  equipment  to  be  carried  out  by  the  time  of  the  transfer. 
The  price  ought  to  be  based  on  figures  ruling  some  15  months  anterior 
to  the  date  of  transfer.  He  had  taken  the  agreed  figure  of  £12,000  as 
being  the  present  value  of  the  cars,  which  he  estimated  had  an  average 
life  of  11-7  years.  He  estimated  the  gross  profits  from  Oct.  2,  1915,  to 
Aug.  12,  1919,  at  £15,514,  and  the  net  profits  at  £11,703.  He  calculated 
that  there  would  be  an  increase  of  one-third  in  the  number  of  passengers 
carried  in  the  event  of  through-running  being  established. 

In  cross-examination  he  said  that,  while  he  had  constructed  tramways 
abroad  in  recent  years,  he  had  not  for  a  good  many  years  done  any  con- 
structional work  in  this  country.  He  could  not  get  a  tramway  under- 
taking constructed  "for  loye  or  money  "  just  now.  The  owned  lines 
were  weU  maintained,  but  the  leased  ones  were  not.  Through-running 
between  Devonport  and  Plymouth  was  a  very  important  matter  from 


the  point  of  view  of  public  convenience.     He  thought  3SJ  per  cent,  in- 
crease was  a  ver>-  large  allowance  to  make  for  through-running. 

After  counsel  had  a(idressed  the  arbitrator  (Mr.  H.  Hall  BIyth),  the 
latter  said  he  would  take  time  to  consider  his  award. 


PARLIAMENTARY  INTELLIGENCE. 


RAILWAY  CARRIAGES. 

In  the  House  of  Commons  last  week  the  President  of  the  Board  of 
Trade  (Mr.  Runciman)  stated,  in  reply  to  a  question,  that  some  of  the 
principal  railway  companies  were  understood  to  be  carrying  out  the 
recommendation  that  coaches  should  be  constructed  of  steel  as  far  as 
possible,  and  that  any  timber  used  should  be  rendered  non-inflammable. 
On  the  underground  electric  railways,  on  which  the  roUing  st^)ck  muht  be 
of  a  type  approved  by  the  Board  of  Trade,  the  woodwork  of  the  cars  had 
to  be  non-inflammable.  The  Board  of  Trade  had  no  power  as  regarded 
ordinary  railways  to  make  an  order  declaring  it  obligatory  that  all  new 
railway  carriages  shall  be  of  non-inflammable  material. 


EDUCATIONAL  NOTES. 


Royal  Technical  College,  Glasgow. — The  annual  report  on  the 
119th  session  (for  1914-15)  haa  been  issued. 

It  is  stated  that  every  encouragement  was  given  to  enlistment  and  the 
response  of  students  and  staff  cannot  be  too  highly  praised.  In  conse- 
quence the  enrolments  were  much  below  the  normal,  and  as  the  session 
wore  on  the  vacant  seats  in  the  class  rooms  grew  more  noticeable  and  the 
numerical  strength  of  the  staff  diminished  as  college  work  was  exchanged 
for  service  in  the  field.  In  a  few  cases  classes  had  to  be  suspended.  The 
Roll  of  Honour  includes  eight  members  of  the  governing  body  and  com- 
mittees, 37  of  the  staff,  1,152  students  of  1914  and  1915,  and  622  students 
of  previous  sessions,  a  total  of  1,819.  Of  this  number  91  (including  four 
of  the  staff)  have  been  killed  or  have  died  of  wounds.  The  total 
students  were  3,028  (445  day  and  2,583  evenmg  students),  against  5,011 
(669  day  and  4,.342  evening  students)  in  1913-14;  Many  former  members 
of  the  staff  and  students  of  the  chemistry  department  are  now  engaged 
on  munition  work.  There  are  usually  150  day  students  ?t  work  in  the 
chemical  laboratory,  but  in  the  last  week  of  the  session  the  number  had 
dwindled  to  four,  with  two  assistants. 

Crystal  Palace  School  of  Practical  Engineering.— Mr.  P.  Griffith, 
President  of  the  Society  of  Engineers,  distributed  the  certiticates  to 
the  students  at  this  school  last  week. 

After  the  distribution,  Mr.  H.  J.  Btjcklaxd,  on  behalf  of  the  Crystal 
Palace  Trustees,  said  the  members  had  (both  collectively  and  individually) 
worked  extremely  hard  to  obtain  outside  assistance  in  order  to  carrj-  on 
the  school.  The  chairman  (Sir  David  Burnett)  had  written  to  all  the 
principal  City  Companies  and  also  to  the  various  educational  authorities, 
but  had  failed  to  obtain  financial  help.  The  loss  for  1915  ran  into  four 
figures,  and  the  trustees  having  no  money  to  meet  the  deficiency,  felt 
that  their  responsibihty  for  it  should  end  with  the  close  of  the  present 
term.  However,  the  Principal  and  his  brother  had  decided  to  carry  on 
the  school,  and  during  the  next  term  would  find  more  suitable  and  up-to- 
date  premises. 

Mr.  J.  W.  Wilson  (Principal)  announced  that  the  school's  roll  of 
honour  included  nearly  200  past  and  present  students  engaged  in  the 
country's  service.  The  school  had  always  paid  its  way  until  the  war, 
although  it  had  never  had  any  private  assistance,  and  it  was  not  going  to 
close.     On  Jan.  5  they  intended  to  start  again,  and  go  on  as  before. 


BUSINESS   NOTICES. 

Patent  Development. — The  proprietors  of  patent  No.  28,617  1909, 

relating  to  "  An  improved  process  of  homogeneously  uniting  metal 
bodies  by  heat,"  desire  to  negotiate  for  the  sale  of  the  patent  rights 
or  for  the  grant  tf  licences.  Inquiries  to  Messi-s.  D.  Young  &  Co., 
patent  agents,  11  &  12,  Southampton-buildings,  London,  W.C. 

Advance  in  Prices.— The  Electric  &  General  Works  (Ltd.),  15. 
Victoria-street,  London,  S.W.,  notify  that  they  have  been  compelled 
to  further  increase  the  advance  on  their  catalogue  prices  for  switch- 
gear  from  20  to  25  per  cent,  as  from  the  1st  prox. 

Alien  Enemy  Patents.— The  British  Thermit  Co.  (Ltd.)  has  applied 
for  a  licence  under  several  patents  granted  to  Th.  Goldschmidt  for  a 
process  and  apparatus  for  jointing  rails,  the  butt  welding  of  ends  of 

rails,  &o. 

The  Refractory  Zinc  Ore  Treatment  Co.  has  also  applied  for  a  licence 
under  Patent  No.  15,128  of  1011,  granted  to  Siemens  &  Haluke  (A.G.), 
for  manganese  peroxide  anodes. 
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Application  for  Restoration  of  Lapsed  Patent.— Messrs.  Heenan 
&  Froude  (Ltd.)  have  applied  for  the  restoration  of  the  patent  Xo. 
24,949/1910  for  "Improvements  in  D\-namometers,"  granted  to 
them  and  Mr.  Fred  Harrison.  Objections  to  the  Patent  Office, 
London,  W.C.,  by  Feb.  1.5. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

A  first  and  final  dividend  of  fi^d.  will  be  pa^-able  on  Jan.  '>  at 
Bc-,nkruptcy- buildings,  Lcindon,  W.C.,  to  creditors  of  Herbt.  Page 
(trading  as  Smecton  &  Pjvge),  electrical  engineer,  63,  (^ueen  \'ictoria- 
street,  London,  E.C. 

A  first  dividend  (Od.)  is  payable  at  Bankruptcy-buildings,  London, 
W.C,  to  creditors  of  Jr.s.  Win.  and  Tom  \V.  Tattersail,  electrical 
engineers,  Kimberley-road,  \\ille.sden-lane,  London,  N.W. 

Mr.  J.  W.  .Scarlett,  5,  Cecil-square,  Margate,  has  been  appointe<l 
trustee  in  the  bankruptcy  of  Geo.  B.  Bowell,  engineer,  lately  trading 
at  4a,  Zion-place,  Margate. 

The  Cicoy  Magneto  Co.  (Ltd.)  is  being  wound  up  voluntarilv.  aiul 
Mr.  W.  0.  Newman,  IHi,  Cannon-street,  London,  E.C,  has  been 
appointed  licjuidator.  A  meeting  of  creditors  will  be  held  at  359, 
Goswell-road,  London,  E.C,  to-day  (Dec.  31). 

The  Sheffield  Electrical  p:ngineering  Co.  (Ltd.)  is  being  wound  uji 
voluntarily.  A  meeting  of  creditors  will  be  held  at  the  offices  of 
Messrs.  Hurst  &  Hewitt,  8,  Park-j)arade,  Ashton-under-Lvne.  on 
Jan.  4.  Claims  to  the  licjuidator,  Mr.  Horace  Cawood,  08,  Evre- 
street,  Sheffield,  by  Jan.  15. 

A  meeting  to  receive  an  account  of  the  winding  up  of  Marsh,  Son 
&  Co.  (Ltd.)  will  be  held  on  Jan.  25  at  the  offices  of  .Messrs.  Prideaux, 
Frere,  Brown  &  Co.,  12,  Old-square,  Lincoln's  Inn,  l>ondon,  W.C 


ELECTRICITY   SUPPLY. 


!l 

EXTENSIONS. 

^  Birmingham.— The  Electric  Supply  Committee  recommend  the 
Council  to  authorise  a  further  extension  of  the  temporary  electric 
generating  station  at  .Xcchells.  at  an  estim:  ted  cost  of  £1(KMK)(). 

it  will  1.C  niiicinljcnd  that  in  .May.  l!ti:{.  tli<-  ('(.iiiuil  sanctioned  tlx- 
f--<Tti()M  (if  a  n<w  powrr  house  at  .\ci-h<-ils.  whicii  it  was  anticipated  would 
be  avnilahie  for  a  Hupj)ly  of  current  by  the  winter  of  HIKi-lT.  Howeve.". 
the  rleiiiand  for  electrical  energy  incnWd  ho  rapidly  that  12  months  an,> 
it  was  found  neccHKary  to  erect  a  lemi)orary  neneratinn  station  so  that  the 
KUjiply  niifht  be  continued  without  iiitt"rinission.  The  cost  was  esti- 
mated at  1<):J,0(K»  ;  the  work  was  approved  l.v  flu-  Coinicil  in  .laiuiary 
last,  an<l  it  was  aiiti(ipate<l  that  would  serve  the  jHirjK^M-s  of  the  depart- 
ment until  the  spring  c  f  MilT,  hut  now  it  has  lu-en  proved  that  the  tem- 
))orary  station  will  he  wholly  insuflicient  to  meet  the  <lemnnds  of  con- 
HumctH  heyonrl  the  present  winter.  The  committee  feel  that  the  increas- 
ingapplicatif  ns  for  current  ty  meet  the  re<,uirements  of  local  industries  i:; 
so  urgent  Ihil  it  is  desiral)le  tK>  proceed  with  the  w<»rk  forthwith. 

Kilmarnock.  The  Council  have  adopto<l  a  recommendation  of  the 
KIcelrii  ity  (.'ommittco  to  acquire  a  new  boiler  at  an  cttimatod  cost 
of  £2.5(i(). 

The  Provost,  stated  nt  the  Inst  meeting  that  there  had  be«.n  n  great 
demanrl  for  eieclrie  power  in  the  <listri.ts  they  had  taj.pod.  F(.r  th.'  Inst 
mouth  they  ha<l  sold  niNirly  haif  a  millit.n  niiits  for  liKhting  and  jK.wer. 
uKani.^t  l,s(t.(M)(»  for  the  rorresp«mding  month  last  yeir.  .\  great  deal  of 
the  demand  had  come  from  collieries,  where  they  had  not  expected  huc  h 
demand  1 1  arise  at  an  early  date.  He  helieve<l  ihv  prices  at  which  those 
coutrncts  were  hcin^f  executed  were-  such  that  thev  woidd  show  a  hand 
somer(>-iidl  to  the  Council  at  the  end  of  the  year.  Withni  the  la.  t  week  or 
so  lliey  had  to  link  up  a  lar^;<-  factory  thron>;h  the  breakdown  of  lheir<.wn 
motive  power,  and  it  was  (  re<litali"!e  to  th-  department  that  they  were 
able  to  do  so.  H«<  had  great  hopcH  that  within  the  next  thn«e  or  four 
wo-ks.  when  the  new  tvirlio  generator  was  ini<tnll«xl.  the  demand  uin.n 
the  department  would  be  abnormally  largf-. 

Manchester.— The  LtJ.  Board  have  r.iifhorised  the  Cor|mration 
to  ix.rrow  numey  for  (be  purchase  of  land  for  the  propoHo<l  eloetricit  v 
Works  at  I'arton. 

The  i)osition  in  regard  to  the  threatened  shortage  of  coal  him  Icon 
relieved  in  eon.xepienee  of  the  j)re.*.sure  hrou^rhf  to  be.ir  by  the  (;o\crn 
ment  and  the  action  of  the  Klectricity  Conimittee  in  pninp"  further  alicld 
fi>r  their  suppliers. 

Middlesbrough.-  The   CorpoiJition    hcve   meived  n    to   a 

Kan  of  i.f.lMIt  (n^jxvyable   in   ;{()  years)  for  mains  ,  ,  nf>.  ;ind 

£1.159  (10  years)  for  meters  and  fittings,  these  amounts  lioing  nlre.'wlv 
S]M>nt. 

The  L.O.  Board  stote  that  no  new  mains  should  be  laid,  except  for 
givmg  ft  power  supply  to  engineering  works,  &c. 


The  Corporation  will  take  over  the  elestric  lighting  order  for  North 
Ormesby  from  the  Cleveland  &  Durham  Electric  Power  Co.  as  from  Jan. 
1.  It  had  been  agreed  to  pay  the  company  £986,  but  since  the  agreement 
a  further  £101.  h=s  been  spent  on  mains,  &c. 

GENERAL, 

Barnsley. — The  Electrical  Distribution  of  Yorkshire  (Ltd.)  hf,s 
agreed  to  the  granting  of  a  "  Fringe  "  order  to  the  Council  for  the 
supply  of  electric  current  to  residents  in  Mount  Vemon-road,  outside 
the  borough  boundary. 

Chester. — At  the  recent  meeting  of  the  Council  it  was  announced 
that  owing  to  the  increased  cost  of  coal  and  other  charges  it  wa^ 
neces.sary  to  make  an  advance  in  the  charges  for  current,  &c.,  and  but 
for  the  efficiency  of  the  hydro-electric  works  the  charges  would  have 
been  increr.sed  at  an  earlier  date. 

Coal  Contracts. — It  is  reported  that  some  coal  contractors,  in 
arranging  new  coal  contracts  with  local  authorities,  are  inserting  r, 
clause  which  will  enable  them  to  terminate  contracts  at  a  week's 
noticx?  if  they  find  it  impossible  to  deliver  the  coal  because  of  the 
enlistment  of  employees. 

Coventry. — The  iMinistrj'  of  Munitions  has  informed  the  Council 
that  it  is  impossible  at  present  to  declare  the  electricity  works  a 
'■  Controlled  Establishment  "  under  the  Munitions  of  War  Act  (1915) 
as  the  industry  was  not. one  which  w'as  included  in  the  definition  of 
munitions  work  contained  in  sec.  3  of  the  Act. 

Dover. — The  Admiralty  have  notified  the  Corporation  that  the 
interest  on  the  loan  to  the  electric  supjily  department  of  £157,000, 
which  falls  due  in  May  next,  must  be  increased  from  4  per  cent  to 
5  per  cent.  The  alteration  means  £1,570  more  a  3'ear  for  interest, 
or  a  2d.  rate. 

Haslingden. — The  Ele^tricitj'  Committee  have  decided  that 
future  i'.pplicants  for  electric  current  can  have  no  more  than  8  ft. 
of  caljle  for  each  service,  the  cost  of  any  excess  to  be  borne  bj-  the 

i'.pplicants. 

Ilford. — The  charge  to  be  made  by  the  electricity  department  for 
current  su|)plied  for  traction  purposes  during  the  year  ended  March 
:i\  last  has  been  fixed  at  1  d.  }x;r  unit. 

Maidstone. — Owing  to  the  increased  cost  of  coal  the  charges  for 
el»  ctrii  i'.l  energy  for  lighting  have  been  increased  as  follows  :— 

Mat  rate,  from  4|d.  per  unit  to  4^.  pe.*-  unit  ;  ma.ximum  demand,  from 
7|d.  and  2}d.  jkt  unit  to  7Jd.  and  2id.  ]x>r  unit  ;  telephone  system,  8s. 
|KT  ;}0-watt  lamp  ])er  animm  and  l\d.  ])er  imit  to  8s.  and  lid.  ;  ti.ved 
eharpe,  f'-om  lis.  ])er  30-watt  lamp  ])er  annum  to  lis.  tkl.  The  charges 
for  other  services  remain  as  at  jx'e:  ent. 

Portadown. — The  proprietor  of  the  local  electric  supply  works  has 
notified  that,  owhig  to  the  increased  cost  of  coal  and  engme  oil,  the 
price  of  electric  current  will  be  increased  15  jX'r  cent. 

Provisional  Electric  Lighting  Orders. — .\j)i)lications  for  provisional 
electric  lighting  orders  must  be  deposited  with  the  Boanl  of  Trade 
on  or  before  Dec.  21,  1915,  under  the  provisions  of  the  Electric 
Lighting  Acts,  1882  to  1909,  .and  it  is  now  announced  that  there  is 
only  one  application  for  the  191(i  session — -viz..  by  the  Church 
Stn'tton  Electric  .""Supply  Co.  (Ltd.) — for  the  urban  di.^itrict  of  (^hurch 
Stretton  and  the  parishes  of  All  Strefton  and  Little  Stretton  in  Church 
Sfretton  niral  district.  Mes.srs.  Oliver,  Richards  &  Parker  are  agents 
f<jr  the  onler. 

Rosyth. — .\t  the  last  meeting  of  Dunfermline  Council  the  Cas 
Committee  sulmiitted  corn\sjKindence  with  the  secretary  of  the 
Scottish  National  Housing  Co.  as  to  the  projwsal  of  the  com|Minv  to 
introduee  electric  light  instead  of  gas  into  the  houses  now  inider 
enction  and  to  be  eix'cted  at  Rosyth.  It  was  iwsolvcd  to  ask  the 
Convener,  the  Town  Clerk  and  the  gas  niiinager  to  write  a  further 
letter  to  the  comjuuty  on  the  subject. 

Testing  Stations.-  ^lany  of  the  Bomugh  Com>.cils  (including 
Rerntiindsey,  Hammersmith,  Jslington  and  Poplar)  will  snpjKir; 
Hftckjioy  CounciJ  in  their  proiK)8ftl  to  ask  the  IxMidon  County 
Couneil  to  suHjK'nd.  during  the  war.  the  iierindicr.l  ins])crtion  of 
pr«<ssuretesting  st.uions  in  onler  that  the  undertaking  might  lio 
Hi-  \oi\  the  te.sting  fees,  and  the  services  of  the  officer  who  is  engage<l  in 
collecting  the  reconls  from  the  mstnmients  utilised  ujKin  work  of  a 
nun'  useful  character. 

Weymouth.— The  Council  have  applied  to  the  Board  of  Trade  for 
an  .rder  to  enable  them  to  supply  electrical  cner^gj-  to  Radipolc 
Manor,  outside  the  borough  lx»undarv. 

Woolwich. — Sanction  has  been  nceive<l  from  the  L.C.C.  for  the 
borrowing  of  £4,7(tO  for  linking  the  Jiorough  Council's  supply  system 
with  that  of  the  .South  Metri>poIitan  Electric  Light  &  Power  Co. 
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LIGHTING  &  POWER  NOTES. 


Bath. — In  order  to  give  an  additional  su])ply  of  power  to  local 
works  a  new  feeder  is  to  be  laid  at  a  cost  of  £1,400. 

Electricity  in  Collieries. — Extensive  developments  are  being  made 
at  the  Linnyshaw  and  Bridgewater  collieries,  Worsley,  and  new 
electricity  generating  stations  arc  being  erected  at  Mosley  Common 
and  Ashton  Field,  and  at  the  Bridgewater  Collieries,  Worsley,  by  the 
owner,  the  Earl  of  Ellesmere. 

Electricity  in  Gold  Mining. — At  the  meeting  of  the  Champion  Reef 
Gold  Mining  Co.  of  India  ecent'y  it  was  stated  that  the  new  classi- 
fication and  tube  mill  plants  already  installed  had  been  of  substantial 
assistance.  An  electricp.lly  operated  turbo-compressor  had  been 
ordered  and  was  nearing. completion.  When  erected  and  working, 
that  would  render  available  more  air  for  operating  rock  drills  and 
other  machinery  in  the  mines. 

Wigtownshire. — At  the  last  meeting  of  the  Rhins  District  Com- 
mittee of  the  County  Council  the  Portpatrick  tSpecial  District  Sub- 
committee reported  that  as  the  electric  lighting  of  the  streets  was 
discontinued  on  Feb.  4, 1915,  by  Admiralty  order,  they  recommended 
that  the  Portpatrick  Electric  Supply  Co.  be  jiaid  £25  for  the  hours 
the  light  w^as  used  between  Sept.  20,  1914,  and  Feb.  4  last.  The 
company  thought  this  sum  quite  inadequate,  and  it  was  decided  by  a 
majority  to  increase  the  payment  to  £35. 

niii 


TRACTION   NOTES. 


Blackpool. — Some  time  ago  the  general  manager  of  the  tramways 
(Mr.  C.  Fumess)  reported  that  there  was  a  loss  on  the  contract 
ticket  system  of  over  £2,000  per  annum,  and  he  suggested  raising  the 
price  from  £3  to  £4.  10s. 

Owing  to  the  strong  opposition  to  this  scheme  the  question  was  recon- 
sidered, and  on  the  23rd  inst.  Mr.  Furness  suggested  that  contracts 
should  be  abolished  altogether.  This,  however,  was  not  adopted,  and 
the  Committee  have  decided  to  continue  the  system  on  the  old  basis. 

Bristol. — The  Board  of  Trade  have  made  an  order  under  the  Special 
Acts  Extension  of  Time  Act  (1915)  extending  the  period  (for  one  j^ear 
from  Oct.  31,  1915)  during  which  the  Corporation  may  give  notice 
to  exercise  their  option  to  purchase  the  tramway  undertaking  of  the 
Bristol  Tramways  &  Carriage  Co. 

Central  London  Railway. — The  Board  of  Trade  have  ordered  that 
the  time  limited  by  the  Central  London  Railway  Act,  1913,  for  the 
compulsory  purchase  of  lands  and  easements  be  extended  for  one 
year  from  Aug.  15 

The  estimates  for  1915-16  siibmitted  to  the  New  Zealand  Parliament 
by  the  Minister  of  Pubhc  Works  (Oct.  1)  include  railway  construction, 
£700,000  ;  additions  to  existing  lines,  £500,000  ;  bridge  construction 
and  maintenance,  £500,000  ;  and  telegraph  and  telephone  extension, 
£327,000.  The  last  figure  includes  automatic  installation,  £110,000; 
submarine  cables,  £1,000  ;  new  lines,  £30,000  ;  new  exchanges  and  con- 
necting new  subscribers,  £50,000  ;   material,  £136,000. 

Edinburgh. — Noticeof  motion  has  been  given  by  Messrs.  Stevenson 
and  Robertson  to  remit  to  the  Tramway  Committee  to  consider  and 
report  on  the  advisability  of  arranging  with  the  lessees  of  the  tram- 
ways to  light  the  tramcars  with  electricity. 

Leeds. — The  Corporation  tramways  department  has  moved  this 
week  into  its  new  headquarters  at  the  comer  of  Sovereign-street, 
Swinegate  and  Lower  Briggate. 

The  change  to  new  and  more  extensive  premises  is  due  to  the  great 
development  of  the  tramways  in  the  last  15  years.  There  are  over  200 
cars  in  daily  use,  and  about  9,000,000  car-miles  are  run  per  year.  For 
the  last  10  years  or  so  the  surplus  profits  have  averaged  over  £60.000  a 
year,  which  has  gone  in  relief  of  rates  after  paying  all  charges,  including 
permanent  way  renewals,  repair  of  cars,  &c.  The  surplus  profits,  how- 
ever, amount  to  less  than  2  per  cent,  of  the  revenue. 

L.C.C.  Tramways. — Modifications  have  been  recently  made  in  the 
new  all-night  tramway  fare  scheme.  Ordinary  fares  will  be  charged 
on  cars  scheduled  to  arrive  at  or  leave  the  central  London  termini  up 
to  3:30  a.m.  The  fares  on  cars  starting  as  workmen's  cars  will  not  be 
affected. 

Sheffield. — The  holiday  traffic  on  the  municipal  electric  tramways 
was  very  heavy. 

The  receipts  for  Christmas  Eve,  Christmas  Day  and  Monday  showed  an 
increase  of  £316.  16s.  3id.  compared  with  the  corresponding  days  of  last 
year.  The  total  for  the  three  days  was  £4,466.  6s.  2id.,  against 
^,149.  9s.  lid.     On  Christmas  Eve  over  £2,050  was  taken. 


Women  Tramcar  Drivers.— At  the  meeting  of  Glasgow  Corporation 
It  St  week  the  Tramwiivs  Committee  repfjrted  on  the  experiment  made 
as  to  the  suitability  of  women  for  tramcar  driving. 

A  recommendation  was  made  that  the  Corporation  approve  of  an 
extended  cxperimcmt  which  would  allow  of  a  test  U-ing  made  Vjy  the 
employment  provisionally  of  '.'A)  women  as  tramcar  drivers.  There  arc 
now  over  1,000  women  acting  as  conductors  in  Glasgow. 

Woolwich.— The  Borough  Council  has  agreed  that  Erith  Urban 
Council  should  apply  to  the  L.G.  Board  for  the  Issue  of  a  provisional 
order  to  amend  their  Tramways  Act  of  1903,  in  order  to  enable  the 
running  of  motor  omnibuses. 
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TELEGRAPH  &  TELEPHONE  NOTES. 


illlllillll 

Chinese  Telegraphs.— It  is  stated  that  the  Communications  Office, 
Peking,  has  decided  to  start  the  construction  of  a  telegraphic  line 
between  Kalgan  and  Taona,nfu  and  between  Mukden  and  Taonanfu. 

The  Military  Government  of  Jehol  and  the  Provincial  Goverrmient  of 
Fengtien  have  been  ordered  to  proceed  with  the  purchase  of  the  neces- 
sary materials.  For  the  other  telegraphic  lines  to  be  -cnstructcd  in  the 
same  region,  the  Communications  Office  will  make  a  monthly  disburse- 
ment. These  include  a  line  from  Kalgan  reaching  ilongolia  via  Dolonor 
and  one  from  Jehol  to  Taonan  by  passing  through  Chaoyang,  Chihfeng, 
&c.  The  three  lines  will  be  over  1,040  miles  long,  rcijuiring  a  capital 
outlay  of  some  $1,349,500. 

Radiotelegraph  Notes. — The  "  Far  Eastern  Gazette  "  says  wireless 
communication  between  San  Francisco  and  New  Zealand,  via  Hono- 
lulu and  Tahiti,  is  to  be  established  within  the  next  five  or  six  months. 

The  contracts  for  the  erection  of  the  TOO  ft.  steel  towers  for  the  United 
States  Government  wireless  stations  at  Cavite  (Philippines),  Honolulujand 
San  Francisco  have  been  awarded  to  the  Chicago  Bridge  Co. 

Work  on  the  new  wireless  station  at  Margosatubig  (Philippines)  is 
nearly  completed.  Margosatubig  will  then  be  in  direct  communication 
with  Samboanga,  Malabang  and  the  Manila  submarine  cable  system. 

Shanghai  Telephone  Service. — The  "Far  Eastern  Review  "  says 
the  Shanghai  Mutual  Telephone  Co.  now^  has  over  5,000  telephones 
connected  and  is  buOding  an  additional  exchange  in  the  residential 
part  of  the  city. 


EMPIRE   NOTES. 


Australasia.' — The  "  Australian  Mining  Standard  "  says  a  com- 
plete unit  of  furnaces,  boilers,  and  ash  bins  is  practically  ready,  and 
substantial  condensing  plant,  turbines,  alternators  and  transformers 
are  well  in  hand  at  the  Victorian  Railway  Commissioners'  Newport 
power  hou.=;e. 

With  regard  to  the  agreement  between  Melbourne  Council  and  the 
Melbourne,  Brunswick  and  Coburg  Tramway  Trust  for  the  supply  by  the 
Council  of  electric  energy  for  the  Trust's  tramway  for  five  j-ears.  from 
March  1,  1916,  there  is  some  opposition  to  this  scheme  at  Brunswick,  the 
contention  being  that  the  current  should  be  obtained  from  the  local 
supply.  A  conference  has  been  arranged  between  representatives  of 
Melbourne  Council  and  of  the  Trust. 

Brunswick  Councillors  have  also  disapproved  of  the  action  of  the  Trust 
in  letting  a  contract  for  £16,000  for  pa\-ing  the  permanent  way  with 
asphalt  composition,  without  calling  tenders.  Councillor  Hickford 
(Trust  representative)  replied  that  the  Trust's  engineer  had  staked  his 
reputation  on  the  success  of  this  particular  material,  which  other  Coun- 
cillors declared  to  have  proved  a  failure  in  other  parts  of  Melbourne.  The 
question  has  been  referred  to  a  committee. 

At  a  recent  meeting  of  Melbourne  Tramways  Ti'ust  it  was  decided  that 
a  letter  should  le  sent  to   the  Premier  (Sir  Alex.  Peacock)  protesting 
against  the  appointment  of  a  Tramways  Board,  and  urging  that   the 
Tramways  Trust  should  be  empowered  to  continue  the  work  cf  super 
vising  the  tram wa vs. 

North  Illawarra'Council  has  decided  to  invite  offers  from  exjwrts  for  a 
report  on  an  elcctri-  light  installation  for  Wollongong  (N.S.W.). 

An  official  statement  recently  presented  to  the  Victorian  Parliament 
set  out  the  probable  inl.uence  of  the  working  of  electric  tramways  on  the 
railway  revenue,  after  making  allowance  for  the  natural  increase  in 
revenue  from  the  suburban  lines.  It  was  estimated  that  the  Essendon 
Trust  line  caused  an  annual  increase  in  railway  revenue  of  £9.200.  while 
the  Prahran-Malvern  Trust's  lines  caused  a  loss  of  £27.728.  minus  an  in- 
crease thi-ough  certain  lines  of  £815.  the  net  decrease  being  £26,913.  or  a 
total  loss  of  £36,113  per  annum.  The  estimated  amuial  loss  in  connec- 
tion with  tramways  now  being  built  (or  authorised)  was  as  follows  : 
Hawthorn-Burwood  line,  £8,800  ;  South  Melbourne  line,  £5.000  ;  Xorth- 
cote-Preston  line.  £2,190. 

Thanks  to  the  rivalrv  of  electric  lighting,  which  is  to  be  adopted  at 
Castlemaine  (Victoria)  at  the  beginnmg  of  1916,  the  local  gas  company 
has  announced  a  reduction  in  the  price  of  gas  from  10s.  lOd.  to  8s.  id.  per 
thousand  as  from  Jan.  1. 

The  Public  Works  Committee  of  the  Australian  Federal  Parliament 
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Hubmitted  a  report  recently  uyxm  proposals  to  cstablifih  further  auto- 
matic telephone  exchanges.  Many  advantages  are  claimed  for  thr- 
system  compared  with  the  manual  sj'stem,  such  as  speed  of  operation. 
Kccrecy  of  service;  saving  in  salaries,  saving  in  building  space,  greater 
capacity  of  extension,  longer  life  and  greater  efficiency.  Estiniateji  i-iili- 
mittcd  by  the  Chief  Electrical  Engineer  and  experience  where  the  KVotem 
has  been  installed  tend  to  show  that  under  the  full  automatic  syisteni  the 
working  cost  on  each  line  would  be  reduced  nearly  £1  a  line  a  year.  The 
committee  recommend  that  the  automatic  system  should  be  adopted 
where  the  establishment  of  a  new  exchange  of  sufficient  size  is  in  con- 
templation, or  where  existing  manually-ojK'rated  b<jards  have  outlived 
their  usefulness.  The  innovation  is  proposed  to  be  made  at  Svdnev  and 
at  Collingwo'-d  and  .Malvern.  It  is  estimated  that  the  Sydney  Exchange 
will  (est  £1 10,S0I  for  the  erection  of  an  exchange  with  .l.OW  lines.  At 
time  of  transfer  it  is  estimated  the  revenue  will  be  £5,.' SO,  and  with 
20,000  subscribers  £185,00f'.  For  Malvern,  alst),  a  new  building  is  pro- 
posed and  an  automatic  switchboard  having  a  ca|wcity  of  H,(JOfJ  lines, 
capable  of  extension  to  7,500.  The  initial  cost  is  c;  timated  at  £4<i,!i:}:{. 
and  the  estimated  revenue  (with  .'J.fKJO  subscribers  connected)  is  £2:i.!t4!*. 
f 'ollingwood  station  also  will  be  a  n<w  one.  It  is  to  have  a  cajiacity  of 
.'{,400  lines  and  an  ultimate  capacity  of  9,000.  The  estimated  cost  is 
£4!), 7.02.  The  revenue  is  estimated  as  £11,8!)0  at  time  of  transfer,  an<l 
£22,010  with  .'j,400  subscribers  connected. 

"Tenders  "  (Melbourne  and  Sydney)  says  the  suggestiem  of  the  Tas- 
mania State  Munitions  Committee  that  £20,000  should  Ik-  exix-nded  on 
plant  has  been  referred  to  the  Minister  of  Defence,  with  the  request  that 
the  (,'ommonwealth  Government  should  establish  a  local  factory  at 
Hobart  and  Launceston.  The  Tasmanian  Government  undertakes  to 
su])))Iy  ])ow<T  free  of  charge  during  tlie  war. 

In  connection  with  tfiiders  f(jr  power  plant  and  macliine  tools  for  llu- 
Sydney  naval  dockyard,  the  following  particulars  are  promulgated  for 
general  inforniation  and  these  instrujtions  are  to  take  precedence  over 
anything  previously  laid  down,  viz.  :  ( 1 )  Freight  is  to  be  regarded  as  being 
30s.  ]KT  ton  on  the  combined  weight  and  (ir  measurement  (according  to 
whichever  is  ac(ci)tcd  by  the  shii>jiing  comjiany),  but  adjustments  will 
be  niiuie  if  actual  freight  is  more  or  less.  (2)  iMlinry. — Teixlerers  )n\ist 
definitely  state  whether  their  tenders  are  f.o.w..  Cockatoo  Island,  or  c.i.f. 
Sydney.  (3)  Duly. — All  material  tendered  for  is  to  be  quoted  duty  free- 
only,  excej)ting  in  case-s  where  machines  which  are  already  in  stock  (in 
Australia)  are  offered,  in  which  case  the  amount  of  duty  included  in  the 
price  is  to  be  stated.  (4)  War  Rink. — The  amount  allowed  for  war  risk 
is  to  be  inrduded  as  a  special  charge  and  to  be 'shown  se'parately.  (5) 
Paynitnl. — If  contractors  desire  it,  payment  up  to  the  value  of  70  |>er 
cent,  of  the  contract  price  will  be  made  in  I>ondon  by  the  High  Com- 
missioner's office.  Payments  will  be  made  only  in  Australia  and  London. 
(0)  /;(>i;xr/iti7(.-  Inspection  by  a  representative-  of  the  Ceimmonwealth 
will  bi-  made-  at  the  works  of  the  contractor  «-ither  in  Gt.  liritain  or 
Anu-rica.  (7)  Aiiirrican  Momy.  All  material  must  be  (pioted  for  in 
pounds  st(-rling.  Tlu-  Amc-rican  dollar  to  be  taken  iis  4.80  to  the  pound, 
but  if  actual  rate  is  not  4.K0.  adjustments  will  be  made.  (8)  ilachiuf 
Tovh  7tol  7i(>w  JlKiuiral. — The  following  machine  tools  are  not  now 
required  to  1m-  t<-nd(-re«l  for,  viz.:  Turbine  boring  unu-hine,  vertical  and 
horizontal  planing  nnicliines,  high-speed  turbine-  rotor  lathe,  shnfting 
lathe  (heavy  doiibl'-.ended),  heavy  duty  lathes,  vertical  Isiring  mill, 
horizontal  ]>lanint;  machine,  hydraulic  press,  hydraulic-  vortical  plate- 
iK-mling  machine-,  j)i|R--screwing  machine,  single-h<-ad  |ii|K'screwing 
machine. 

An  Oreler  in  Council  has  1>een  issued  authorising  Mr.  J.  l^mding  to 
mi])ply  eleclricity  in  Kingaroy  ((Queensland). 

Messrs.  M(-Carty.  Cnderwood  \  Co.  have  Iw-en  aj)jioin(«-d  bv  the  shires 
of  I'lindeis  and  Ahxandiia  ( Victori:i )  to  |)rep;ire  a  rejKjrt  on  u  proi>OBal 
to  adopt  elect  ric  ligiiting  in  Sorre-ntei  and  Alexandria. 

Me-ssrs.  Uridge-r  (Ltd.),  of  Ade'laide.  have-  e-ntere-d  into  an  arrangement 
with  the  .Munieipal  Council  to  eejuip  e-lectricity  supjily  works  for  .Muiuit 
Gambie-r  (S.  Australia). 

The-  Attorney-(;e-nera|  of  Tasmania  (Mr.  Fiarle)  has  introdmvd  a 
liill  to  piiivide-  for  the  eiii<-<|lati<in  of  enemy  contracts.  It  provieirs  feir 
l\\v  annulme-nt  of  all  contrae?ts  to  wluch  an  e>ne'my  subjcM't  is  a  pjirty  eir 
in  which  he  has  a  material  inte>reiit,  or  which  are-  likely  to  U-  for  the-  iK-iie-lit 
C)f  enemy  subjeM-.ts  or  eif  ene-niy  Iraele. 

lief,  rring  to  the  Perth  e-jectrie  traniwayie.  the  eliie-f  c-omniissione-r  of 
railways  and  f ramwavs,  in  his  ani\ua|  rejiort",  states  that  seune-  of  t  he-  single- 
tracks  should  1m«  either  diiplje-ated  or  pmviclod  with  adititional  loops, 
and  that  aeUlitional  ero  s-overs  should  Ik-  ce»iujtruete>d. 

In  tlu«  I.<>gislative  Assembly  at  MeHxiunic  lu«t  week  Mr.  Hughe 
Premier,   announceHl   that  the  Commonwealth    u 
£r>00,000,  if  necessary,  on  eslablislung  and  aelnu 
for  the  coneluct  eif  Kcie-nt  die-  research  in  :'  \. 

Tile  l<'ity,roy.  Northcole- and  Preston 'i ; 
with  .Mr.  Charle>s  Oltcry  as  chairman. 

.Melbourne  Co\incil  rece-ntly  ap]»roved  i ' 
lei  the  IJiunswick  and  Cobu'g  Trannvay   i 
is  to  be  £;'>  pi  r  kilowatt  per  ainnini  and  (t  ti.Mi.  y 

Paithcrglen  (Victeuia)  Shire  Council  is  b>rro>»i!  , 
suiiply  undertaking  lit  Wahgnnyali. 

l')ipe-r  Varra  (\ictoria)  Shire  Cemncil  has  applied  for  Kn  ..i.i.  r m- 
council  to  sujiply  electricity  in  Warbiiiton,  Miligreiv.-,  West  Warbiirton 
anel  Niura  .lunction. 

West  (Juildforel  (W.  Atisfralia)  Roads  Board  has  agrood  to  purrluiiM' 
el(Mlvic  i.ow.r  ni  Indk  from  tiic  Perth  j.lant  of  the  Gove-rinne>nt . 

Messrs.  T.  Wyldc,  Ball  &  Co.,  eloclrical  enginwiti  (Britfbano),  have  boon 
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invited  by  Townsville  (Queensland)  Council  to  report  on  an  electric 
supply  scheme. 

Claremont  (W.  Australia)  Council,  who  alreadj-  own  electricity  works, 
hive  been  apprcjached  by  the  Government  with  an  offer  to  supply  them 
with  l.t.  current  in  bulk  at  1^.  jier  unit,  from  the  Perth  power  station, 
jirovidcd  the  Council  give  the  Government  the  right  to  supply  direct 
any  jsiwer  consumers  in  the  district. 

At  Tuniut  (X.S.W.)  a  syndicate  propose  to  instal  a  hydro-electric  plant 
to  provide  ]X)wer  for  timbe>r  cutting  and  other  works.  The  State  Gcvcim- 
ment  is  to  be  approached  respecting  the  water  rights. 

Katoomba  (N.S.W.)  Council  has  decided  to  discard  the  old  steam 
jiumping  plant  at  the  waterworks,  and  to  obtain  electric  power  from  the 
Kat<jomi)a  Electric  Supply  Co.,  at  Id.  per  unit. 

The  revenue  of  the  tramwa}-  services  under  the  control  of  the  Praliran- 
Malvern  (\'ictoria)  Tramwa3-s  Trust,  for  the  quarter  ended  with  Sept.  30, 
was  £28,212.  Passengers  carried  were  4,-t06,612,  and  car-miles  run 
531.281.  Revenue  averaged  12-81d.  per  car-mile,  and  operating  costs, 
exclusive  of  capital  charges,  were  10-274d.  -per  car-mile. 

The  revenue  of  Christchurch  (N.Z.)  Tramways  for  year  to  March  31 
was  £142.041  (15099d.  per  car-mile),  and  working  expenses  were  £78,072 
(8-247(1.  ])er  car-mile).  After  providing  for  cajiital  charges  the  net  profit 
was  £10.000  Passengers  carried  were  16,828,209  and  car-miles  run 
2.271,990.  Total  capital  expenditure  was  £676,232.  An  agreement  has 
Ix'cn  entered  into  for  taking  a  supply  of  current  from  the  Lake  Coleridge 
hydro-electric  undertaking,  which  is  expected  to  reduce  costs. 

The  annual  report  of  the  electric  tramway  and  lighting  dejiartment  of 
Fn  man'.le  ( VV.  Australia)  for  the  last  financial  year  shows  income  £56,326 
and  working  expenses  £39,906,  lea\-ing  gross  profit  of  £16.420.  The 
income  of  the  previous  year  was  £55,386  and  the  gross  profit  £14.347. 
After  jiroviding  for  interest  the  net  balance  is  £10,168,  out  of  which  there 
had  to  be  provided  for  sinking  fund  (£2.8.")0),  for  loan  redemi)tion  account 
(£79).  deiireciation  reserve  (£5.241)  and  contribution  to  general  revenue, 
Frcmantlc  an<l  East  Fremantle  Municipal  Councils  (£1,884).  Car-miles 
run  wore  561,913  and  pas.sengers  carried,  4,510,619.  Average  car  revenue 
per  car-mile  was  13-62d.  The  estimate  of  additional  cajiital  required  for 
the  year  ending  Aug.  31,  1916,  is  :  Additions  to  power  house  plant. 
£16.073  ;  tramwaj-  extensions,  £1,050  :  turnout  at  railway  station,  £215  : 
two  bogie  cars.  £4,000  :  lighting  mains,  transformers,  &c..  £1,662  ;  total 
£23,0(10.  Lighting  and  power  consumers  connected  are  1,442,  compared 
with  1.201  in  1914. 

Melbourne,  Bninsw-ick  and  Coburg  Tramways  Trust  has  accepted  a 
te-nder  for  the  construction  of  permanent  way.  Melbourne  Cetuncil  will 
sii]i|ily  current  at  first,  but  the  question  of  the  Trust  putting  in  its  own 
jMiwer  ]jlant  has  been  referred  to  a  committee. 

The  report  of  the  Moree  (N.S.W.)  Electric  Lighting  Co.  for  the  year 
e-nded  June  .30  shows  net  profit  from  sale  of  electricity  of  £903,  while  £148 
was  derived  from  pumping.     A  dividend  of  8  ]x-r  cent,  has  Ix-en  declared. 

The  report  on  the  Port  MiJl)Ourne  electric  lighting  undertaking  for  tin- 
year  ende-d  Sept.  30  shows  a  profit  of  £557.  wiping  out  the  debit  balance  of 
£239.  and  leaving  a  credit  balance  over  the  past  tlirce  years  of  £;H7.  aftcT 
jiroviding  for  depreciaticm.  sinking  fund,  interest,  &c.  The  numlx-r  of 
units  supplied  by  Medbourne  Council  was  517.215.  which  cost  £2,402.  or 
1  1  l.'sl.  per  unit.  After  the  transformation  of  the  current  to  low  tension. 
theCouncil  received  404.699  luiits,  making  the  actual  cost  l-45d.  j)er  unit. 

Canada. — The  Western  Canada  Power  Co.,  hr.ving  failed  to  obt*iiii 
the  eunsent  of  the  Treasury  to  sell  a  part  of  the  new  issue  of  first 
mortgage  bonds  in  CJreat  liritain.is  luiablc  to  nvise  money  to  pay  the 
hulf-yexirly  interest  on  the  first  mortgage  Ixuids.  due  Jan.  1. 

The  connnitttH-  of  the  holders  of  the  thri'e-year  notc^s  has  tentatively 
agreed  to  convert  the  notes  at  par  and  accruinl  interest  into  7  per  cent, 
preference  shares.  ]>rovide<l  (inter  alia)  that  the  holders  of  the  first  nuirt- 
gage  bonds  will  agrev  to  convert  the  next  two  years'  interest  eou}xme 
into  preference  shares  of  t  he  same  i.ssue.  This  agreement  w  ill  also  involve 
the  raising  of  S350.(KK)  in  cash  for  comj  leting  the  third  generating  unit 
ajul  providing  for  other  necessarj'  expenditures.  The  capitalisatiem 
wuulcl  then  r.tand  as  follows  :  First  mortgage  bomls,  $5,000,000  ;  7  per 
cent,  jireference  shares  (approximatelv).  S2.S5t».(KH)  ;  ordinary  shares, 
So.OOO.OIH), 

South  Africa.— A  S|icci:vl  moelinp  of  the  Wifbank  Colliery  (Ltd.) 
will  be-  held  on  dan.  28  feir  the  purpose  of  considering  and.  if  thought 
lit.  |iasNing  a  ix»solution  authorising  the  extension  of  the  object**  of 
the  coinjtauy  so  as  to  eniible  the  diix^ctors  to  enter  into  an  arrangc- 
ment  wi'.h  the  Townshij)  of  Wilbank  for  the  sujiply  of  electric  current 
for  ligiit  and  jK)wer. 


1 
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FOREIGN  NOTES. 


Itllllllllllli 


Argentina. — The  (Jovemment  of  (he  Pnjvince  of  Hucv  ^  •  rm 
have  decided  to  establish  an  electric  jHswer  house  in  Sjhi  .M-  '  k, 

Ln  Plata,  to  supjily  at  least  a  jwirt  of  the  jmblic  lighting  of  the  city 
of  L;i  Plat*  (including  (ioveminent  Buildings)  at  prices  lower  th«n 
those  now  ehargcMl  by  the  local  lighting  company.  It  is  al.o  under* 
stood  to  l>e  the  intention  of  the  Uovemment  to  adopt  electric  tractkm 
e»n  the  La  lMat«  railway. 

The  "  Review  of  the  l^iver  Plate  "  states  that  the  Government  of  tW 
Province  of  Buecoe  A}tc«  ha>-c  authorised  the  Municipal  CommiauoiMr  4f 
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Mar  del  Plata  to  cuter  into  an  arrangement  with  the  C'ia.  dc  Electricidad 
do  la  Provincia  do  Buenos  Ayres,  for  the  payment  of  overdue  accounts 
amounting  to  $91,517.24  m/n  (about  £8,000),  and  are  to  bo  paid  by  the 
Provincial  (iovornment  in  half-yearly  instalments. 

Bolivia. — The  "  Chamber  of  Coininerce  Journal  "  has  received  a 
communication  (of  which  the  following  is  an  abstract)  from  a  cor- 
respondent in  La  Paz  on  German  trade  with  Bolivia  : — 

The  present  war  has  made  its  effects  felt  in  all  the  markets  of  the  world. 
One  of  the  regions  which  has  suffered  most  is  South  America,  not  only  on 
account  of  the  fact  that  the  greater  part  of  her expo.rts  are  I'aw  materials 
extracted  from  her  privileged  soil,  but  also  for  want  of  manufactured 
articles.  Argentina,  Brazil,  Chile,  Peru  and  Bolivia  arc  passing  through 
a  grave  crisis  owing  to  the  European  War.  Ai'gentina,  as  a  .country 
dependent  on  immigration,  suffers  for  lack  of  hands  and  credit,  which 
were  the  bases  of  her  commerce  and  industry.  Chile,  Bolivia  and  Peru, 
owing  to  the  diminution  of  their  exports,  have  suffered  greatly.  Happily 
for  Bolivia,  after  a  big  drop  in  the  price  of  tin,  her  chief  export,  she  is  now 
feeling  the  benefit  of  a  rise  in  the  price  of  this  metal.  Up  to  the  present 
Bolivia  has  not  suffered  greatly  from  shortage  of  imported  merchandise, 
because  in  former  years  merchants  ordered  articles  in  such  abundance 
tha  tthey  could  not  all  be  sold.  As  a  consequence  of  the  war  there  is  the  sus- 
pension of  German  importations.  Thirty  years  ago  the  greater  part  of  the 
Bolivian  trade  was  in  the  hands  of  France  and  Britain,  and  those  countries 
sent  good  articles  of  all  sorts.  Latterly  the  Germans,  owing  to  their 
facility  for  acquiring  languages  and  their  aptitude  for  imitating,  have 
flooded  the  country  with  useless  articles  of  good  appearance,  and  they 
have  even  imitated  articles  made  in  Bolivia  by  the  native  population. 
It  would  be  as  well  if  Britain  were  to  take  advantage  of  the  fact  that 
(according  to  the  writer)  German  commerce  in  the  world  will  be  ruined 
by  the  war  to  recover  the  lost  ground.  The  study  of  Spanish  should  be 
encouraged,  and  catalogues  should  be  in  that  langiiago.  Almost  all  the 
tin,  rubber  and  copper  exported  from  Bolivia  goes  to  London.  In  1913 
the  exports  of  Bolivia  to  Britain  were  valued  at  about  £6,000,000,  while 
exports  to  Germany  were  not  much  more  than  a  tenth. of  that  figui'c. 
In  imports  to  Bolivia  Germany  occupied  first  place  with  £1,607,300,  and 
Britain  second  with  £888,100.  Imports  from  Germany  included  elec- 
trical goods  valued  at  £59,500. 

China. — H.M.  Commercial  Attache  at  Peking  (Mr.  W.  P.  Ker, 
C.M.G.)  states  that  the  value  of  net  imports  of  foreign  goods  into 
China  in  I9I4  was  £76,022,172,  compared  with  £86,118,303  in  1913. 

The  United  Kingdom  supplied  these  to  the  value  of  £14,319,172 
(against  £14,637,591)  ;  Hong  Kong,  £22,720,144  (£25,924,202)  ;  India, 
£5,340,244  (£7,294,133) ;  Germany,  £1,924,604  (£4,274,842)  ;  Belgium, 
£2,399,340  (£2,391,116) ;  United  States,  £5,565,163  (£5,350,983) ;  and 
Japan,  £16,468,755  (£18,026,319).  Exports  from  the  United  Kingdom 
to  China  are  chiefly  manufactured  articles.  The  United  Kingdom  leads 
the  rest  of  the  world  in  the  import  of  iron  and  steel  bars,  rods,  plates, 
&c.,  and  other  manufactures  of  iron  and  steel,  propelling  machinery, 
machines  of  all  kinds  and  motor  cars,  while  Japan  heads  the  list  of 
importing  countries  in  chemical  products,  glassware,  lamps  and  lamp- 
ware.  Before  the  war  Germany  headed  the  list  for  electrical  machinery 
and  apparatus.  Also  the  import  of  chemical  products  from  Germany 
exceeded  the  import  direct  from  the  United  Kingdom.  However,  the 
German  goods,  with  few  exceptions,  do  not  constitute  valuable  items. 
They  are  for  the  most  part  goods  for  the  success  of  which  in  the  China 
market  cheapness  is  more  essential  than  quality.  The  most  hopeful 
direction  in  which  British  manufacturers  may  look  to  recover  a  lost 
ascendancy  over  their  German  competitors  would  seem  to  be  in  the 
supply  of  electrical  machinery.  In  regard  to  electrical  machinery,  the 
United  Kmgdom  was  not  overtaken  by  Germany  until  1911,  and  present 
conditions  seem  favourable  to  a  recovery  of  the  earlier  British  pre- 
dominancy. 

The  bulk  of  the  metals  and  metal  manufactures  has  come  in  the  past 
from  the  United  Kingdom  and  Belgium,  but  of  recent  years  German 
imports  have  shown  progress.  At  Shanghai  large  contracts  were  booked 
on  the  Continent  in  the  beginning  of  1914,  but  shipments  were  curtailed 
on  account  of  the  war.  New  contracts  have  been  mostly  for  American 
material.  The  progress  of  the  import  of  machinery  has  not  quite  come 
up  to  the  expectatiops  entertained  five  or  six  years  ago.  Locomotives 
and  tenders,  electrical  materials  and  fittings,  telegraph  and  telephone 
materials,  machinery  and  parts  of  machinery,  railway  carriages  and 
wagons  and  other  vehicles  amounted  in  1910  to  £2,340,000;  1911, 
£1,780,000  ;  1912,  £1,800,000  ;  1913,  £2,200,000  ;  and  1914,  £2,430,000. 
The  only  items  which  show  a  steady  increase  are  electrical  materials, 
propelling  machineiy,  textile  machinery  and  motor  cars.  Electrical 
requirements  offer  the  most  promising  field  at  present  for  British  engi- 
neering enterprise.  The  increasing  demand  for  lighting  and  power  in  the 
settlements  at  Shanghai  is  worthy  of  attention,  while  all  over  the  country 
electric  lighting  installations  are  being  established  or  enlarged.  Although 
German  imports  of  electrical  materials  have  overtaken  those  from  the 
United  Kingdom,  British  manufactures  are  well  represented  in  recent 
installations  of  electric  light.  As  regards  the  import  of  machinery 
generally,  apai  t  from  electrical  materials,  the  lead  of  British  goods  is,  so 
far  as  can  be  judged  from  the  returns,  well  maintained.  Agents  should 
be  chosen,  if  possible,  who  have  practical  knowledge  of  engineering.  The 
agents  must  receive  financial  assistance  from  the  manufacturers  in  order 
to  meet  the  preliminary  expenses  of  finding  a  market,  and  nmst  be  pre- 
pared to  give  extended  credits  to  trustworthy  Chinese  purchasers.  Quo- 
tations should  be  c.i.f.,  should  clearly  state  time  of  delivery  and  terms  of 
payment,  and  should  be  accompanied  by  plans  and  illustrations.  Lastly, 
the  agents  should  be  freely  supplied  with  attractive  catalogues,  samples 
and,  if  possible,  working  models  of  special  machinery. 


Colombia. — H.M.  Minister  at  Bogota  Btates  that  electric  light 
fittings  and  sha.des  ?,re  amongst  the  articles  now  in  demand  and  which 
were  formerly  sujiplied  by  Germany. 

Chca])  hardware  is  Ix-ing  imported  frrmi  the  United  StHtf^s.and  American 
firms  are  making  vigorous  efforts  to  capture  trade.  Term-s  are  ui^uaily 
f.o.b.,  and  mostly  six  months'  credit. 

Holland. — The  following  are  extracts  from  British  consular 
reports  for  1914  : — 

The  establishment  of  telephonic  communication  Ijctween  the  Nether- 
lands and  the  L'nitr-d  Kingdom  by  means  of  a  caVjlc  165  km.  in  length 
between  Westkapelle  and  Orfordness  has  been  delayed  by  the  outbreak 
of  hostilities. 

Rotterdam  Municipality  let  on  hire  at  the  port  arc  lamps,  7  amperes  at 
Is.  4d.  per  houj-,  5  amperes  at  Is.,  2|  amy)eT-es  8d.,  Si-  hsts  2  -i  H|»ert-  Hd., 
and  glow  lamps  |  ampere  -^d.  ;  also  movable  eleot.-ic  c;anes  at  £L  HJs.  per 
day  or  lis.  8d.  per  half -day.  The  charge  for  electric  cranes  to  lift  2,500 
kilogs.  or  upward  is  ,",,d.  per  hectowatt. 

Imports  into  the  Netherlands  in  19 14  included  metals  manufactured 
and  brought  from  Great  Britain  194,039  tons  (against  298,120  in  previous 
year),  from  Germany  1,171,322  (against  1,733,4.58),  and  from  li^-luium 
3.55,669  (464,084),  and  metal  articles,  Great  Britain  36,373  tons  (28,061), 
Germany  863,132  (1,228,146),  and  Belgium  105,772  (144,798).  E.xpf>rts 
of  metals  unmanufactured  and  wrought  included  Great  Britain  182,410 
tons  (.507,892),  Germany  370,4.57  (629,046),  and  Belgium  3.54,621(712.080), 
and  metal  articles  Great  Britain  93,447  tons  (156,176),  Dutch  East  Indies 
114,754  (159,056),  and  Germany  46,337  (70,644). 

Electric  lamp  caps  33  million  in  number  (against  18  milUon  and  lo 
milhon  in  1913  and  1912  respectively)  are  stated  to  have  been  exported 
to  the  United  Kingdom. 

A  report  from  Groningen  says  the  use  of  electricity  for  power  and 
lighting  is  making  great  strides  in  the  north.  A  large  station  has  been 
built  resently  just  outside  Groningen  of  sufficient  capacity  to  supply 
current  to  the  whole  province. 

A  report  on  The  Hague  and  Sceveningen  says  German  and  Belgian 
competition  in  pocket  electric  lamps  having  ceased,  the.se  are  being 
exported  from  the  Netherlands  to  the  United  Kingdom  in  increasing 
quantities. 

Honolulu  (Sandwich  Islands).— A  consular  report  states  that  a  Xew 
York  firm  has  a  contract  for  the  supply  and  erection  of  electrically- 
operated  coal-handling  plant  at  Honolulu  harbour.  Storage  capa- 
city is  to  be  provided  for  60,000  tons  of  coal,  and  this  will  probably 
be  increased  ultimately  to  200.000  tons 

Norway. — A  consular  report  on  the  trade  of  Norway  in  1913  states 
that  total  imports  were  valued  at  Kr.590,781,100  (against 
Kr.560,804,100  in  previous  year). 

Imports  from  Germany  amounted  to  Kr.l76,064..500  (Kr.  167.955.600), 
and  from  the  United  Kingdom  Kr.l46,243,.500  (Kr.l47.994..500). 
Machinerv  imports  from  Germany  were  Kr.l3,458,000  =  £745,660 
(Kr.ll,015,800=£611,990),  and  from  the  United  Kingdom  Kr.3.649.3o0 
=£202,740  (Kr.3,307,500  =  £183,750).  Electric  wires  and  cables  im- 
ported from  Germany  were  3,894  tons  (2,697),  glow  lan^ps  68  tons  (58), 
and  measuring  and  controlling  instruments,  value  Kr.33,700  (Kr.28,000). 

Philippine  Islands. — It  is  amiounced  that  a  contract  has  been 
awarded  to  the  Bryan  London  Co.,  of  Tloilo,  for  the  urstallation  of 
a  telephone  system  for  the  city  of  Zamboanga.  The  Leich  Automa- 
phone  system  is  specified  in  the  contract.  The  concrete  pole^  will 
(it  is  stated)  be  also  used  for  carrying  the  electric  light  cables  in  the 
city.  Work  has  been  started  on  the  construction  of  the  concrete 
poles  which  will  be  30  ft.  high. 

Swiss  Trade.— By  a  recent  Order  in  Coimcil  the  export  of  a  number 
of  articles  of  manufactured  goods,  metals  and  raw  materials 
is  forbidden,  unless  shipments  are  consigned  to  the  Societe  de 
Surveillance  Economique.  The  followmg  is  a  list  of  the  priucipaJ 
electrical  and  engineering  articles.  &c.  : — 

Accumulators  (electric)  and  accumulator  plates,  acid  (acetic)  and 
acetates,  hydrobromic,  hydrochloric,  nitric  and  suli)huric  acids,  aero- 
planes and  airships  and  engines  and  parts,  aeroplane  comjionent  parts 
with  accessories  and  articles  suitable  for  use  in  connection  with  aircraft. 
alcohol,  alumina,  anhydride  salts,  aluminium  and  antimony  in  all  forms, 
ammonia,  arms,  asbestos  ;  bauxite,  belting,  benzine,  bichromate  of  soda, 
bismuth  and  its  salts  ;  cable  (insulated),  cordage,  c  '.rbide  of  calcmm. 
carbon  sulphide,  carbonate  of  soda,  celluloid,  cement,  chlorates 
and  perchlorates,  tm,  cobalt,  magnesium,  zuic,  &c.,  chlorine  (hquetied). 
chrome  ore  and  metal,  silver,  nickel,  bronze  and  copper  ore  (meludmg 
pyrites),  pure  copper  and  allovs,  cotton  (all  forms),  cylinders,  detona- 
tors, diamond  drills  for  draw  plates,  electrical  fire  lighters,  electric 
carbons,  electric  insulated  wire  and  cables,  elect.'odes.  primarv  batteries 
and  component  parts,  emeiy  wheels,  engine  i>ackings.  explosives  (all 
kinds),  ferro-chromo  and  ferro-niekel  and  all  other  ferro  alloys,  hhngs 
and  scrap  of  old  copper,  tin,  zinc  and  their  alloys,  glasses  for  optical  instru- 
ments and  for  spectacles,  graphite,  grindstones  and  emery  wheels,  haema- 
tite iron,  optical  and  observation  instruments,  iridium,  iron  ore(nicliidmg 
pvrites)  and  metal,  iron  castings,  lead,  lub-  icants,  machine  tools  and  parts, 
m'achinery  and  parts  thereof  suitable  for  marine  and  aerr^J  navigation, 
electrical  machinerv,  dvnamos  and  motors,  machinery  and  parts  exelu- 


^ely  used  for  the  "manufacture  of  munitions  and  weaiwns  of  wii^niag- 
,.v  sium  magnetos,  manganese  ore  and  metal,  mercury,  metallic  peroxides, 
mica  molybdenum  ore  and  alloys,  munitions,  nickel,  nitrates  and  nitrites, 
oil,  osmium,  packings  (engine  and  boiler),  paraffin,  phosporus  and  phos- 
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phate  of  lime,  photographic  plates  and  papers,  platinum,  potash  and 
potash  salts,  prjwder,  projectiles  and  munitions  of  war,  rosin  pitch, 
ruthenium,  rubber,  gutta-percha  (all  forms),  vanadium,  metals  and 
filings  (copper,  tin,  zinc  and  their  alloys),  selenium,  silicon,  shipbuilding 
materials,  sodium,  sulphide  and  hyposulphite,  steel,  sulphate  of  copper 
and  cuprous  powders,  sulphates  of  soda,  zinc,  &c.,  sulphur  dioxide 
(anhydride),  rubber  gloves,  coal  tar  and  its  chemical  products,  telegraphs 
(material  for),  thorium,  tin  (in  all  forms),  tools,  chisels,  picks,  &:(:.,  tungsten 
(in  all  forms),  vanadium  ore,  vaseline  and  mineral  jellies,  traction  engines 
of  all  kinds,  pneumatic  tyres,  wire  (insulated),  wolfram  (tungsten)  ore 
and  metal  (all  forms),  zinc,  &c. 

Uruguay.— It  is  stated  that  Sefior  Julio  E.  Rivero,  of  La  Xaeional 
Co.,  ha.s  secured  the  right  to  establish  telephonic  communication 
between  Paysandu  and  Salto. 

The  "  Tclefono  Salteno  "  Co.  (owned  by  Mes.srs.  B.  T.  Carlevaro  &  Co.) 
havo  ordered  the  necessary  materials  for  the  construction  of  a  branch 
connecting  station  at  Chapicuy,  where  La  Nacional  Co.  liave  an  ofliee. 
Communication  between  Paysandu  Salto  and  Concordia  is  expected  to  be 
available  very  shortly. 

Venezuela. — A  consular  report  states  that  imports  into  Venezuela 
during  the  year  ended  June  30,  1914,  included  electrical  appliances 
valued  at  £39,989. 

Of  this  total  the  United  States'  contribution  amounted  to  £24.101 
and  that  of  the  United  Kingdom  and  colonies  to  £11,928.  British 
electrical  apparatus  imported  showed  an  increase  of  £0,019. 

Permission  has  been  granted  to  Senor  J.  S.  Afanadof  to  construct  a 
telephone  line  (about  10^  miles  in  length)  in  the  district  of  Ciudad  BoUvar. 
Senor  A.  J.  Miralles  has  also  Ix-en  authorised  to  construct  a  telephone  line 
abrju  t5  miles  in  length  in  the  neighbourhood  of  Guama  (State  of  Yaraeuy). 

The  Venezuelan  Government  has  granted  j)enni.'<sion  to  Senor 
Francisco  Ramon  Laguna  to  construct  a  telephone  lijie,  about  7  J 
miles  in  length,  in  the  neighbourhood  of  Guama,  State  of  Yaracu}'. 

Government  permission  has  been  granted  to  Senor  Santiago  Carcano 
to  construct  a  tele])hone  line  SJ  milei  in  length  in  the  San  Sebastian 
and  Kicaurte  districts. 

Water  Power  in  Spain.— According  to  recent  statistics,  the  use  of 
water  j)ower  in  the  generation  of  electrical  energy  continues  to 
increase  at  a  rapid  rate. 

The  Spanish  Electrical  Union  reports  that,  while  onlv  50.000  n.p.  was 
utilised  in  hydro-electric  works  in  1904,  about  2()G,0(J0  u.v.  was  eini)loyed 
in  1914.  According  to  the  Unicm,  the  River  Kbro  and  its  affhu-ntsare 
able  to  provide  1,1:50,000  n.v.,  the  Duero  !KX),000  ir.i-.,  the  (Juadalquivir 
T.W.OOO  H.P.,  the  Tajo  700.(»00  n.r.,  the  Guadiana  370,000  H.r.  the  Mino 
2.50,000  n.p.,  the  Jucar  190.000  H.r.,  and  tho  Segura  and  its  affluents 
100,000  H.P.,  and  the  remaining  rivers  are  estimated  to  be  able  to  furnish 
a  further  quantity  of  (X)0,000  u.p. 


MISCELLANEOUS   NOTES. 


British  Industries  Fair.— The  IJoard  of  Trade  have  completed 
arrangements  for  iiohiing  a  British  Industries  Fnir  !\t  the  beginning 
of  next  year  on  lines  similcr  to  tliosi^  of  the  Fr.ir  orgr.iii.sed  by  them 
at  the  Rovi'.l  .Agricuiturjil  Uiill  (Ixmdon),  in  May  last. 

The  fnir,  wliicii  will  le  opened  on  .Monday,  Feb.  21.  and  remain  open 
until  l-'ri(lay,  .March  3.  i91(),  will  be  held  in  "the  buildings  of  the  Xictorin 
and  Albert  Museum,  Scmtli  Kensington,  London,  SAV.  Onlv  British 
manufacturers  engagid  in  tiic  ( Inna  and  earthcnw  are,  glass,  faiicv  ^'lods. 
toys  and  games,  stationery  and  printing  trades  will  be  f<Tmitte<i  to 
exhibit.  Admission  will  be  by  invitati.m  of  the  Board  of  Tradejalone. 
and  will  be  restricted  to  bona  fide  buyers  for  (he  various  trndi-s  set  out 
above. 

Customs  Decisions.— The  following  tftriflf  clftssificr.tionR,  which  came 
into  force  on  Feb. .'),  have  been  decided  uiion  by  the  .Injiancse  Customs 
department : — 

Kli  <  tiical  eondense-s  under  No.  547  (3)  of  tnrilT  and  w  itc-  I  nix-  b  .i|,.r, 
No.  r)7(»  (3).  2.")  per  cent,  ad  val. 

Garcke's  Manual.  -Though  the  puiilK.ition  of  the  191.")  Hi  cdnK.n 
(Vol.  .\l  .\.)(if  the  ■'  Miuuial  of  Klictric.il  IndiTtiikings  imd  Dircetorv 
of  Oflieials  "  was  made  somewhat  later  than  tisual.  it  does  not  apjicar 
to  have  been  othenvi.se  alleetcnl  by  the  jvlmormal  ronditions  pre- 
vailing. This  inva!uabl(>  work  of  refen-nee  for  (he  eleetriciil  industry 
is  compiled  under  (he  direction  of  Mr.  Kmilo  Garcke.  M.I.K.E..  ftnd 
the  pr<\sen(  volume  ron(ains  8(a(is(ieal  :nui  general  infonnudcm 
(including  full  financial  particulars,  na'ues  of  iflieials.  &e.)  relating 
(o  about  3,()(M)  electrical  tmdertakings. 

Like  iK'cccduig  issues,  the  bulk  of  the  Manual  is  orrujiied  by  par- 
ticulars (technical,  financial  aiul  jM>rsonal)  of  all  the  olertririty  hiipply. 
electric  (--actioii.  telegraph,  teh-plione.  maniifacturint;  and  niisce|lnn<-ouji 
undertakings  in  the  Cnittd  Kinirdoni  and  the  colonies,  bv  tiie  direi  lory 
of  over  20,00(t  ollieials  (iiuludini;  memhers  of  traiinvays  ami  ligliting 
committees),  li.st  of  contractcus.  the  cla,«sitied  Buyers"  Directory,  and  by  n 
mass  of  infonunticui  on  Govomment  and  statistical  mnttcm  rpln(ing  (o 
the  electrical  industry.  Notwithstanding  the  increamnl  cost  of  pro- 
duction,  no  alteration  has  been  mad-  in  the  price  of  the  volume,  anil  it 
remains  at  21s.  net.     The  statistics,  which  have  been  can^fuliv  cdit«l. 


enable  the  financier  and  investor  to  estimate  the  progressiveness  or  other- 
wise of  the  different  sections  of  the  industn,-.  From  the  statistical 
"  Survey  of  the  Year  "  it  is  seen  that  the  increase  in  the  capital  invested 
in  electrical  undertakings  is  only  about  half  that  of  a  year  ago.  The 
figures  for  electrical  companies  registered  during  the  past  year  show  the 
influence  of  war  conditions  even  more  strikingly,  the  total  nominal 
capital  of  the  new  undertakings  having  increased  less  than  £3,000,000, 
compared  with  over  £11,500,000  a  year  ago.  It  is,  however,  reassuring 
to  discover  that  the  rates  of  return  on  electrical  capital  show  an  improve- 
ment in  all  sections  save  that  of  traction.  The  effects  of  higher  tariffs, 
Treasury  limitations  as  to  capital,  increased  cost  of  coal,  lighting  restric- 
tions and  the  demand  for  power  are  discussed.  The  electrical  manufac- 
turing figures  for  the  past  year  reveal  a  very  substantial  advance  in 
prosjx'rity.  The  Manual  also  contains  several  special  articles  of  im- 
pf»rtance  in  relation  to  the  international  struggle  for  electrical  trade. 
Among  the  supjilements  are  maps  of  the  London  and  district  electric 
supply  undertakings,  London  electric  railways,  the  areas  of  the  Metro- 
jxilitan  Electric  Supply  Co.,  and  numerous  tramway  and  power  supply 
systems.  The  large  map  of  the  United  Kingdom,  showing  the  situation 
of  all  lighting,  power  and  traction  undertakings,  is  again  issued  as  a 
separate  supplement,  and  it  has  been  revised  up  to  date.  The  Manual 
is  published  by  the  Electrical  Press,  13-16,  Fisher-street,  Southampton- 
row,  London,  W.C. 

Inquest. — On  Tuesday  an  inquest  was  held  at  Eastbourne  on  E. 
Shadwell  and  Private  T.  Marshall,  who  were  killed  on  Sunday  as  the 
result  of  a  motor  car  coming  into  collision  with  a  street  box  of  the 
electric  supply  department. 

Evidence  was  given  that  a  motor  car,  with  two  nurses  and  three 
children,  was  being  driven  towards  Pevensey  Bay  when  it  came  into 
collision  with  a  pillar  box  belonging  to  the  municipal  electricity  supply 
department.  The  party  in  the  car  escaped  serious  injury,  but  one  of 
the  nurses  received  an  electric  shock. 

Lieut. -Col.  W.  Keyworth  gave  evidence,  and  stated  that  he  was 
driving  behind  the  car.  There  were  parts  of  switches  and  wires  lying  on 
the  ground,  and  witness  at  first  thought  the  car  had  run  into  a  rubbish 
heap.  The  position  of  the  wheels  of  the  car  pointed  to  the  fact  that 
apparently  no  effort  had  been  made  to  turn  the  car  from  the  left  He 
had  his  hand  on  the  car  while  he  was  talking  to  the  chauffeur,  but  did 
not  experience  any  shock.  Subsequentlj'  he  noticed  some  men  stoop 
down  to  push  the  car.  It  did  not  move,  and  he  suddenly  heard  screams. 
Two  or  three  people  leajied  backfrom  the  ear.  One  man  was  dragged 
across  the  road  by  some  other  people,  and  one  man  was  clinging  to  a  tree. 
A  soldier  was  lying  across  one  side  of  the  bonnet  of  the  car  ;  one  man  in 
front  of  the  car  gave  a  movement  or  two,  screamed  and  fell  to  the  ground. 
He  went  (o  the  electric  light  station  with  the  chauffeur  of  the  other  car 
to  ask  them  to  switch  off  the  current.  The  soldier  lying  across  the  bonnet 
must  have  been  killed  instantly,  but  the  other  man  may  have  lived  a  few 
seconds.  The  broken  switch  pillar  was  under  the  front  of  the  car  when 
he  came  upon  the  scene. 

Dr.  M.  V.  McKechnie  stated  that  the  injuries  of  the  dead  men  were 
caused  by  coming  into  contact  with  the  car  through  which  a  strong 
electric  current  was  passing.  He  thought  death  was  caused  byelcctric  shock, 
and  that  the  injuries  resulted  after  death.  Th(>  chauffeur  was  absolutely 
soImt.  but  was  suffering  from  .severe  nervous  shock  caused  by  his  having 
had  an  electric  shock.  He  told  the  chauffeur  to  stoj)  helping  the  men. 
They  wanted  to  ])ull  the  bodies  from  the  car,  and  he  told  him  to  leave 
them  alone,  as  he  understood  the  current  was  still  on.  The  lx>dies  had, 
therefore,  been  allowed  to  remain  on  the  ground  until  the  electric 
current  had  been  cut  off. 

The  in(|ues(  was  adjourned  for  further  evidence. 

New  Defence  of  the  Realm  Regulations.— On  Deo.  22  His  Majesty 
in  ( 'ouncil  ordered  that  the  Minister  of  Munitions  may  prohibit  the 
holding  of  exhibitions  or  imjKise  restrictions  upon  the  holding  of 
exhibitions  of  classes  of  goods  (the  products  of  any  industrial  manu- 
fj'.cdiring  process  or  the  machine  tools  and  im])lements  used  in  such 
jtrocess). 

Keg.  7  of  (he  Defence  of  the  Realm  Regulations  applies,  and  one 
numlhs  notice  must  l>e  given  of  intention  to  hold  such  exhibitions. 

Till-  same  Order  in  Council  prohibits  per.sons  fnun  entering  factories, 
workshops  o"-  other  places  specified  by  the  Admiralty,  Army  Council  or 
Minister  of  Munitions  as  places  which  it  is  necessary  to  safcgiiard.  except 
liy  obtaining  a  permit  from  the  Admiralty,  Army  Council  or  Mini.stcr  of 
.Munitions. 

Temporary  Loans.— The  L.G.  Board  have  extendixl  for  one  year 
from  M;vreli  31.  I9I(),  (he  (imc  limilod  by  the  Halifax  Coqwration 
Act,  1911.  for  tho  borrowing  by  Halifax  Coriwration  of  money  by 
way  of  tom)K>r.'\ry  loan  or  ovcrclraft  for  current  exjx'nse.'?. 

Maidstone  ("orp  iration  have  ajiplii-d  for  a  Provisional  Order  (o authorise 
them  to  Ivirrow  money  temiHirarily  for  the  current  o\]irnscs  of  any  of  (heir 
uiulert.ikings  by  way  of  Joan  or  overdraft,  and  to  charge  any  amount  so 
K.-mwed  ujvm  the  rates  or  nixm  any  of  their  under(akings,  and  to  birrow 
inoiK  y  (o  p^^y  off  moneys  previously  borrowed.  &c. 

Trade  Unions  and  Strike  Pay  for  Munition  Workers.-  The  law 

oflicers  of  the  Crown  have  given  an  ojiinion  (bit  the  giving  of  strike 
]>.\y  to  men  in  industries  subject  to  the  provisions  of  the  Mvmitions  of 
\\  ar  .\c(  is  illegal,  and  that  an  action  would  lie  at  the  suit  of  the 
Attomey-Gcnoral  .igainst  the  union  concerned  for  an  injunction  to 
cs(rain  them  irom  so  api^lying  any  of  its  funds. 
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I  TENDERS    INVITED.  I 


I 

Telephone  Switchboard,  Apparatus,  &c. 

Tenders  r.re  invited  up  to  April  15,  1916,  for  the  supply, 
delivery  r.nd  erection  at  Rockhampton  Telephone  Exchange 
(ytate  of  Queensland)  of  a  Common  Battery  Multiple  Switch- 
board (Schedule  362),  or  an  Automatic  or  Semi-automatic  Switch- 
board and  Associated  Apparatus  (Schedule  361),  for  the 
Australian  Commonv^^ealth  Postmaster-General's  Depart- 
ment. Jender  forms  can  be  obtained  at  the  Commonwealth 
Offices,  72,  Victoria-street,  London,  S.W.     See  an  advertisement. 

Telegraph  and  Telephone  Material,  «&c. 

Tenders  are  invited  for  the  supply  of  Wheatstone  Automatic 
High-speed  Receiver,  a  Wheatstone  Automatic  Receiver,  &c., 
to  the  Australian  Commonwealth  Postmaster- General's 
Department.  Tenders  to  the  Deputy  Postmaster- General, 
Brisbane  (Queensland),  by  Feb.  23.  Tender  forms,  &c.,  from 
the  Commonwealth  Offices,  72,  Victoria-street,  London,  S.W. 

The  Deputy  Postmaster-General,  Adelaide,  requires  tenders 
by  2  p.m.  Jan.  26  for  20  tons  g.i.  Wire  (schedule  No.  402)  for 
Australian  Commonwealth  Postmaster-General's  Department. 
Specification  from  the  Deputy  Postmaster-General,  Adelaide. 

The  Deputy  Postmaster-General,  Brisbane,  requires  tenders 
by  noon  Jan.  26  for  Telephone  Instruments,  Parts  and  Acces- 
sories (schedule  No.  344)  for  the  Australian  Commonwealth 
Postmaster-General's  Department. 

Tender  forms,  &c.,  in  above  cases  from  High  Commissioner  for 
the  Commonwealth  of  Australia,  72,  Victoria-street,  London,  S.W. 

Coal-Handling  Plant. 

Darlington  Corporation  require  tenders  by  Jan.  12  for 
supply  a,nd  erection  of  Coal  Bunkers,  Elevators,  &c.,  at  their  elec- 
tricity works.     Specification  from  Borough  Electrical  Engineer. 

Power  House  Extension. 

St.  Pancras  (London)  CouncU  require  tenders  by  noon  Jan. 
10  for  Steel  Constructional  Work  of  extension  of  power  house. 
Drawings  can  be  seen  at  57,  Pratt-street,  Camden  Town,  N.W. 

Switchboard. 

Manchester  Corporation  want  tenders  by  10  a.m.  Jan.  5  for 
l.t.  Switchboard  for  Stuart- street  station.  Specifications,  &c., 
from  Mr.  F.  E.  Hughes,  Town  Hall,  Manchester. 

Electrical  Supplies. 

Bristol  Guardians  require  tenders  by  noon  Jan.  4  for  Six  Months' 
Sujjply  of  Electrical  Fittings,  Ironmongery,  &c.  Forms  of 
tender,  &c.,  from  the  Clerk,  St.  Peter's  Hospital,  Bristol. 

Islington  (London)  CouncU  require  tenders  by  Jan.  21  for 
one  year's  supply  of  Transformers,  Meters,  Cables,  Terminal, 
Service  £.nd  Network  Boxes,  Lamps,  Sundries,  Arc  Lamp  Globes, 
Oils  and  Lubricants,  &c.  Specifications,  &c.,  can  be  obtained 
at  the  Town?Hall,  Upper-street,  N. 

Electric  Power  Plant. 

Tenders  will  be  received  at  the  Negociado  Quinto  de  la 
Segimda  Seccinn  (Material)  del  Estado  Mayor  Central  de  la 
Armada,  Ministerio  de  Marian,  Madrid,  until  Jan.  26,  for  the 
Construction  and  Installation  in  the  Cadiz  Naval  Arsenal  of  an 
Electric  Power  Plant.  Conditions  of  tender  may  be  seen  at  the 
above-mentioned  Negociado.  Tenders  (in  Spanish),  on  paper 
bearing  a  1  peseta  stamp,  must  be  accompanied  by  specifications 
and  plans.  A  provisional  deposit  of  20,000  pesetas  (about  £800)  is 
required  to  qualify  a,ny  tender.    Local  representation  is  necessary. 

Electrical  Stores,  &c. 

Hampstead  (London)  Council  require  tenders  by  4  p.m.  Jan.  6 
for  one  or  three  years'  supply  of  Electrical  Engineers'  Stores, 
Oils,  Ironmongery,  &c.  Forms  of  tender  from  the  Town  Clerk, 
Town  Hall,  Haverstock  Hill,  N.W. 

Electrically-operated  Pumps. 

The  Metropolitan  Board  of  Water  Supply  and  Sewerage, 
Sydney,  require  tenders  by  2  p.m.  Feb.  7  for  the  supply  and 
delivery  at  the  No.  1  pumping  station  at  Ultimo,  Sydney, 
N.S.W.,  of  Two  Units,  consisting  of  Centrifugal  Pumps  and 
Electric  Motors  (each  to  pump  4,000  gallons  per  minute),  with 
'  the  necessary  Switchboards,  Starters,  &c.,  and  spare  parts. 
(Contract  No.  1,301.)  Specification  and  form  of  tender  from 
the  offices  of  the  Board,  341,  Pitt-street,  Sydney,  N.S.W. 


Motor-Generator,  Switchboard,  &c. 

The  Victorian  Railway  Comihssioners  require  tenders  by 
11  a.m.  Jan.  5  for  a  15  kw.  Motor-generator  and  Accessories, 
Switchboard  and  Connections),  and  by  Jan.  12  for  about  2,000 
tons  Steel  Rails  and  100  tons  of  Fish-plates  Specifications,  &xj., 
from  the  Commissioners,  Spencer-street,  Melbourne. 

Boiler. 

The  N.S.W.  Railways  &  Tramways  DEPART>rENT  require 
tenders  by  noon  Jan.  12  for  supply,  &c ,  of  two  Water-tube 
Boilers  and  Accessories  at  Newcastle  Specifications  from  the 
Electrical  Engineer,  61,  Hunter-street,  Sydney,  N.S.W. 

Freight  Car  Transferrers. 

Sydney  Harbour  Trust  CoMinssiONERS  require  tenders  by 
2  p.m.  Jan.  31  for  three  electrically-operated  Railway  Freight 
Car  Transferrers  (contract  15/30).  Specifications,  &c.,  from  the 
Commissioners'  Offices,  Circular  Quay,  Sydney,  N.S.W. 

Electric  Lighting. 

Segovia  (Spain)  Municipality  require  tenders  by  Jan.  20  for 
the  installation  and  working  for  five  years  of  an  Electric  Lighting 
System  for  the  city.     The  contract  will  probably  be  awarded 
to  a  Sjjanish  firm. 
Electrification  of  Cranes. 

Tenders  will  be  received  until  Jan.  6  at  the  offices  of  the 
Junta  de  Obras  del  Puerto,  Alameda  de  Mazarredo,  3,  Bilbao, 
for  the  Electrification  of  Seven  Movable  3-ton  Steam  Cranes 
and  One  Fixed  25-ton  Steam  Crane  on  the  wharves  at  Bilbao. 
Loc?i  representation  is  necessary. 

Electric  Tramway. 

Tenders  will  be  opened  on  Jan.  28  at  the  Direcciun  General  de 
Obras  Publicas,  Mmisterio  de  Fomento,  Madrid,  for  the  Con- 
struction and  Working,  for  60  years,  of  an  Electric  Tramway 
m  Madrid  (Monte  del  Pardo  district).  iMinimum  rolling  stock 
required,  three  motor  coaches  and  three  trailers.  The  concession 
is  held  by  the  Sociedad  Tranvia  del  Este  de  Madrid. 

I 


TENDERS  RECEIVED  AND  ACCEPTED. 


Glasgow.— The  Tra,mways  Committee  recommend  the  CoimcU 
to  accept  the  tender  of  British  Insulated  &  Helsby  Cables  for  trolley  . 
wire. 

Ilford. — The  tenders  of  W.  T.  Henley's  Telegraph  Works  Co- 
(at  £2,260.  4s.  6d.)  has  been  accepted  by  the  Council  for  the  supply 
of  3,387  yds.  of  triple  concentric  cable,  and  at  £59.  4s.  4d.  for  joint 
boxes.     Eleven  tenders  were  received,  the  lowest  being  accepted. 

Sydney  "(N.S.W.). — The  City  Council  have  accepted  the  following 
tenders  : — 

H.  Perks,  feed-water  heaters,  £860  ;  H.  Vale  &  Sons,  c.i.  pipes  and 
valves,  £93.  5s.  ;  Wm.  Adams  &  Co.,  turbine  oil,  3s.  per  gallon  ;  War- 
burton,  Franki  (Ltd.),  milking  boosters,  £347.  7s.  Od. 

The  Council  have  also  been  recomniendca  by  their  Electric  Lighting 
Committee  to  purchase  (under  existing  contracts)  50  tons  of  pitch  com- 
pound from  Biturine  Lavers  (Ltd.),  at  £250  ;  100  miles  19  1()  and  100 
miles  19/14  bare  copper  cable  from  British  Insulated  &  Helsby  fables. 
at  £12,472.  18s.  7d.  ;   and  40,000  yds.  ditto  from  Haes  &  Eggers,  £o.oOO, 

The  Council  have  also  accepted  lenders  of  Dalgety  &  Co.  for  three  Baker 
electric  wagonj  fitted  with  Edison  AlO  cells,  £1,180  each;  X.  Guth- 
ridge  for  200  kw.  Bruce-Peebles  motor  converter,  £8.737  :  Babcock  & 
Wilcox  for  extension  of  suction  ash  handling  plant.  £650  ;  Standard 
Wavgood  Hercules  for  58  motors,  £2,996  ;  and  also  decided  to  purchase, 
under  existing  contracts,  from  N.  Gutlu-idge  three  100  k.v.a.  trans- 
formers, £396  ;  one  200  k.v.a.  ditto.  £190  ;  three  200  k.v.a.  ditto.  £570  ; 
one  100  k.v.a.  ditto,  £132  ;  10,000-volt  feeder  panel.  £154.  Uis.  ;  one 
ditto,  £150.  6s.  ;  two  ditto,  £241.  Ss.  ;  British  General  Electric  Co..  two 
415-voIt  transformer  panels,  £93.  14s.  ;  one  415- volt  summation  panel, 
£71.  18s.  ;  two  ditto,  £91  ;  British  Westinghouse  Co.,  four  415-volt 
distributor  panels,  £212;  one  l.t.  summation  panel,  £86;  one  415-volt 
transformer  panel,  £65.  10s. ;  one  5.000-volt  ditto.  £139  ;  Australian 
General  Electric  Co.,  one  100  k.v.a.  transformer,  £202. 16s. ;  one  100  k.v.a 
ditto,  £238.  16s. 

New  Zealand  Government.— The  Public  Service  Tender  Board 
have  accepted  the  tender  of  Tunxbull  &  Jones  (lowest  tender)  for 
120  miles  of  copper  cable,  at  £3,460.  (Seven  tenders  received, 
highest  being  £4,269.) 
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FINANCIAL    MATTERS. 


COMPANIES'   MEETINGS  AND  REPORTS. 


BLACKPOOL,  ST.  ANNES  &  LYTHAM  TRAMWAYS  CO.  (LTD.)— At  the 
recent  incf-ting  the  directors  reported  an  increa.'^e  in  receijjts  and  that 
the  trustees  for  the  debentiuc  holders  had  intimated  their  intention  of 
distril/uting  4  per  cent,  interest  on  account  of  arrears  upon  the  debenture 
Btock.  Traffic  receipts  were  £.'{4,871.  13s.  2d.  and  net  receipts  £29.158.H)s., 
profit  being  £7,594.  The  chairman  (Mr.  Con.  Nichoismi)  describerl  the 
balance-sheet  as  the  most  satisfactory  since  the  ince])tion  of  the  eompiiny. 
The  receij)ts  showerl  an  increase  r>ver  last  year  of  £4,300.  due  to  th<-  fine 
weather  in  Se])l(iii))er  and  ()cto))er.  Kixty-thrpc  of  the  ptifT  hatl  joined 
H.M.  Forces,  three  had  been  killed  in  action  and  six  wonndc<l.  In  conse- 
quence they  were  emy)loyinp:  30  girl-conductors  who  had  given  every 
satisfaction.  So  far  they  were  rcallyjpaid  at  a  wage  higher  than  the 
men,  for  thej'  worked  shorter  hours. 

BRITISH  COLUMBIA  ELECTRIC  RAILWAY  CO.  (LTD.)— After  apiirc 
priating  £107, H88  for  renewals  maintcnanco  the  accounts  for  the  year 
ended  .June  30  show  a  net  profit  of  £180,001.  After  making  certain 
ajjpropriations  tlu?  available  sum,  including  £0,884  brouglit  forward,  and 
£00,000  transferred  from  reserve  fund  (reducing  it  to  £483,0(12)  is  £247,')4(> 
out  of  which  intitrest  on  debentures  and  delienturc  .stock,  the  preference 
dividend  and  a  distribution  of  21  per  cent,  on  the  preferred  or<linnry 
stock  havL"  been  j»aid,  leaving  £0,000  to  be  carried  forward.  For  tlic  pr<-- 
viouH  year  (i  ])er  cent,  was  jiaid  on  the  jireferred  ordinary  and  8  per  cent, 
on  the  deferred  ordinary  stock,  with  the  assistance  of  £10,000  from  the 
reserve  fund. 

CORDOBA    LIGHT,    POWER  &  TRACTION  CO.  (LTD.).^A<    the  recent 
mccliiiL;  till'  <liaiiMiiiii  (.Mi.  ('•.  A.  'I'ihk  In-,  .M.l'.)   said   (hat   though   the 
outlook  at  the  time  of  the  last  meeting  was  not  encouraging  it  was  now 
di«tinctly  better.      Business  was  afljusting  itself  to  new  cf)nditions  and 
confidence  was  returning.     The  recent  crop  reports  were  favourable,  the 
rains  had  been  sufficient,  atifl  the  jjrospects  for  both  wheat  anfl  maize 
were   excellent.      The   indications    were   that    the    [)resent    inniro\'ement 
would  be  maintained.      l-"roni  the  beginning  of  .\piil  an  ini])r<)vement  in 
their  rcicijits  set  in,  anfl  their  gro.ss  receipts  for  the  whole  year  fell  short 
of  thos:-  for  the  previous  ytrur  by  less  than  2  per  cent.     For  the  year  to 
Sept.  .30  the  gross  receipts  of  the  combined  businesses  were  £ir)7,.')fKt, 
against   £100.420  in    1014    and  £151,000  in    1013.      ()pera(ing  e.xix'iises 
were  £1.300  higher  than  last year,  partly  due  to  an  increased  ji.T<-ent«ge 
payable  to  the  (ioMTinncnt .  and  the  net  r;'ceipts  were  £K.3,.320.  against 
£87,510.      In  regard  to  the  Light  \'   I'ower  Co.,  in  spite  of  the  a<lvers> 
<'onditions,  the  net  recei|)ts  were  up  by  £l.(l!Kl.     The  stagnant  condition 
of  biininerts  during  the  first  half  of  the  year  bore  more  heavily  ufjfm  f  he 
.'IVamway  Company  than  uj)on  the  l.,ighi  &   Power  Company.  nui\  tlu- 
tramways  wi-re  laking  longer  to  recover.      .\lt hough  they  had  .31   miles 
of  track  open  (1  mile  more  than  last  year)  the  car  kilometres  run  were 
very  nearly  the  same  as  in  1014.     The  n'  t  receijits  were  £25.080,  against 
£.30,f)fM>,  and  the  percentage  of  expenses  to  gross  receipts  was  02-8,  against 
58  (i  j)er  cent.     The  balance  profit  was  £10.035.  against  £20..>K10.      ,\dding 
£10.035  brough(  forward.  th<-y  had  £45,35.5.     The  dividend  on  the  pre- 
feren<'e  shares  had  been  paid  in  l-'ebrunrv.  anfl  it.  was  ]iro|Hi<ie«l  to  pay  a 
further  di\idend  for  the  litrht   months  to  Sept.  .'to,  IcavMig  120..5.SO  to  be 
carri<'d  forwjird.     The  Treasury  Comnntt<M'  harl  sanctioned  the  issue  of 
£500.00(1   new  promissory  notes  lor  a  )N>ri(>d  of  three  years,  and  the.st- 
had  been  placed. 

ISLE  OF  THANET  ELECTRIC  TRAMWAYS  ft  LI0HTIN8  CO.  (LTD.)      .\t 

till'    liceiil     tiii'<'tnii;    it     «.!■-    njimliil    tint    the-    pti.lit    (>ir    I  Ik     \i>,Tr   endnl 

H<>pt.  30  last  was  £|0.(»fiO.  «i.mivired  with  £IH,«»03  in  1014  awl  £21.030  m 
1013,  Owing  to  the  absence  of  visitors  and  llw  liuhlini;  re«t rieiion-*.  (hi- 
t''iimway  and  electric  stipply  re<'eipts  wre  nilvev',r|y  iitT<«  ti-<i.  The 
directors  hfi]ie  to  reduce  expenses  (luring  the  current  \enr.  but  t' 
|)rie(>  of  coal,  the  increased  cost  of  labour  and  materials  mdit.'it<-il 
the  attempt  to  reduce  working  exjtenscs.  Not withstiuulint;  the  .'uiverM' 
conditions  jirevailing.  the  profits  were  sutfieient  t«'  jmy  all  mten's( 
I'harges  a!i<l  to  allow  of  £074  being  ej>rried  forward.  The  «!iree1or«  <!id 
no(  lind  themselves  justified  in  making  the  pjiymenf  of  2}  yx'T  crnl.  on 
till"  preference  shares  fo'eshadowed  in  their  last  ri>^«nrt  Tb<"  primiir-rl't 
<if  the  ini<lei  laking  were  most  prnmisini!  befun-  •  ■ 

t  he  V  had  j\ist  completed  large  extensions  of  gi  ' 

were  in  an  excellent  pisifion  to  nu-et  the  growing  d'^mnndo  for  eh-Hrie 
light  power  and  heating  and  also  the  inc-easing  traffie  on  the  tramw.iy*. 
At  the  meeting.  Mr.  A.  K.  Monks,  who  presided,  said  tlwt  they  hn«l  to 
carry  on  their  busiiiess  imdiT  very  trying  conditiotin,  \"  '  "i  .«ll 
siMisi<!e  resorts  had  sutTered.  none  had  l>r<>n  n»ore  alTeetr<1  t  '■-1' 

of  Tlianet,      They   had  spent    £805  in  eoiniecting  50  ni'w  elei  ( 
consumers,  anfl  t  h(>  n-lurn  on  that  fnitlav  was  very  gisnl.      Kiti' 
the  eomi)any  was  sfiinuler  than  it  hail  been  for  many  years  jmst.     03  of 
their  men  had  gone  tf>  the  frf>nt,  and  of  (hose  remaining  !W  iy»r  nnt, 
(including  >fr.  Ford,  then-  manager)  had  l»een  attested  under  (lie  iK'^ln 
scheme. 


MANX  ELECTRIC  RAILWAY  CO.  (LTD.) — Sir  W.  H.  Vaudrey,  who  pre- 
sided at  the  recent  meeting,  moved  the  adoption  of  the  report  and 
accounts  for  the  year  ended  Sept.  .30  last,  which  stated  that  the  gross 
receipts  were  £7,..13  and  the  expenses  £11,273.  The  holiday  season  was 
the  jKiorest  on  record,  and  the  summer  traffic  was  no  better  than  in  an 
f)rflinary  winter.  The  passengers  carried  were  only  104,224,  compared 
with  400. .508  in  the  previous  year,  and  704.188  in  1912-13.  Debenture 
interest  for  the  first  half  of  the  year  had  been  j)aid.  fjut  for  the  second 
half  5  ]»er  cent.  seef)nd  flebentures  had  been  issued  in  lieu  of  payment. 

R  DTHIN  ELECTRIC  SUPPLY  CO.  (LTD. ; — The  first  annual  meeting  was 
recently  hekl.  when  it  was  rejiorted  that,  although  only  inaugurated  nine 
months  ago.  the  progress  made  had  been  remarkable,  and  the  number  of 
consumers  connected  to  the  mains  exceeded  the  promoters'  expectations. 
A  numlx>r  of  consumers  who  had  installed  the  light  initially  u]K)n  a 
pruflent  anfl  conservative  basis,  finding  the  experiment  satisfactory,  had 
been  gradually  increasing  their  installation  until  the}'  had  electric  light 
throughout  their  premises,  and  so  great  had  been  the  demand  for  those 
extensions  that  it  had  fjeen  difficult  to  keep  pace  with  it.  There  is  also  a 
flemnnd  ftir  ])Ower,  and  several  motors  had  been  installed  for  a  variety 
of  ])uryH)ses.  such  as  driving  mineral  water  machinery,  propelling  a  fan 
for  firgan  blf)wing,  chaff  cutting,  driving  machines  in  butchers"  shops, 
and  for  various  domestic  pur]K)s3s.  The  generating  plant  includes  a 
"  F'ielfling  "  suction  gas  engine  and  a  dynamo  capable  of  supplying 
1 .700  lamps  of  25  c.p.  each,  and  there  is  a  battery  of  127  Premier  accumu- 
lators of  630  am]x"-e-hour  capacity. 


NEW   COMPANIES,   STATUTORY 
RETURNS,  &c. 

NEW  COMPANIES 

ELECTRICAL  MANUFACTURERS  CO.  OF  GREAT  BRITAIN  (LTD.) 
(142.475.) — Heg.  Dec.  31,  capital  £12,(KKJ  in  £1  shares,  to  carrj*  on  in 
Russia  f)r  elsewhere  the  business  of  commission,  commercial  and  general 
agents,  contractors,  merchants,  engineers,  shipowners.  im|x>rterB.  ex- 
portfT:-,  selleis  and  manufacturers  of  antl  dealers  in  machinery,  rolling- 
>tn(k  antl  hardware  of  all  kinfls.  and  to  ado])!  an  agreement  between 
Ml  lice.  Peebles  tV  Cfi.,  Crom])ton  &  Co..  the  Lancashin-  Dvnamo  &  Motor 
Co..  Allen.  West  &  Co'.  Brook,  Hirst  &  Co..  Eckstein.  Heap  &  Co..  Wiipp 
fc  Bourne  and  the  company.  The  signatories  are  E.  H.  F.  Reeves  and 
H,  C.  Sidflercy.  Private  com])anv.  First  directors  are  .T.  H.  Bunting. 
K.  H.  v.  Reeves.  H.  C.  Sifldeley.  W.  .1.  Hf.ggridge.  .1.  A.  Hir.«t.  A.  Eck- 
stein and  S.  \Vhip]>.  The  (itst  directf)rs  are  the  resjK-ctive  nomin(»es  of 
the  above-namcfl  firms,  antl  each  mav  retain  f>ffice  during  the  pleasure  fif 
the  (inn  nominating  him.     Reg.  office.  28.  Victoria-street,  S.W.  1 

INSTITUTION  OF  LOCOMOTIVE  ENGINEERS  C  I.imited"   is   omitted 
from  liile  liy  licence  of  Hoard  of  Trade,)     (I-I2.30S)    -Reg.  Dee.  14  as  a 
company  limited  by  guarantee  (not  ff>rmefl  for  p\ir]>ose  of  profit),  with 
luit  more  than  jjOO  meml)ers.  each  liable  for  £1  in  event  of  winding  up. 
to  advance  the  science  ami  practice  of  locomotive  engineering  by  dis- 
cussion, research,  experiment  and  other  means,  the  fliffusion  of  knowledge 
regarding   locomotive   engintv-ring    by   means   f)f   lectiu'es.    ]»ublications, 
exchange  f)f  information  and   f.therwise.  and   the   im]irfivement  of  the 
status  of  loeonn)tive  engineer.   &f.     The  stibscribers  are:     A.  J.   Hill, 
K.  II,  Trevithiek.  M.lnst.C.E..  C.  A.  Suftield.  W.  A.  l>elean.  A.  Woolford, 
W.  .1.  Bennett  and  (J.  F.  Burtt.     Members  are  to  be  classified  as  "  mem- 
bers." "  associate  meml>ers.""  "associates.""   "  hontirary  memlxTs  ""  and 
tiadiiafes."      The    council    is    to    consist    fif    the    ]iresiilent.    six    vice- 
presidents  and  nttt   less  than    12  nor  more  than  2t>  otlina'y  meml>e*"s. 
The  lirst  memliers  of  the  eoumil  are;    A.  .f.  Hill.  K,  L.  .Mirt^ns.  A.  R. 
H.nnett.  W.  Becket  Burnie.  B.  K.  Field.  C.  N.  fk>fulall.  W.  .1.  B<-nnett. 
A.  C.  r.  Damant.  H.  Dimgal.  .1.  F.  (Jaines.  .1.  M.  .Taeksfm.  W.  A.  li^lean. 
■'^.   ]',  Smith.  .1.  H.  Stirling.  C.  A.  Suffield.  F.  Turner.  M.  Weiw.  S.  H. 
Wliiiehg;;  anfl    A.    Woolford.     Secretary  :     (J.    F.    l^urtt.     Reg.  office  : 
(•'.  Mallmg-street.  Lewfs.  Sus.«ex. 

TURNER  tt  CO.  (CROYDON)  (LTD.)  (142..507,)  Rtg,  l>ee.  22.  capital 
t2,tMHi  III  tl  vhaTo.  to  i;ike  oxer  thi-  business  carried  on  bv  V  \V  Penrson 
as  Turner  \-  Co..  and  to  carry  on  the  businiv^  of  f^inst'-  '    me<'hi- 

nii-il.  electrical,  ventdating.  teleginphic  and   general  <;  maiui- 

fa<tun>n«  ftf  and  tlealers  in  vehicles,  indufling  motor-c.irs.  Ixiats.  Ac. 
Private  fHitn^mny.  First  directors  are  F.  W.  Pe.-irson.  A.  W.  >Telste*ft, 
A   .1.  Mab<>y  and  .\. .?.  Mal>ey.  jun.     Reg.  office.  10.  Park-street.  Crox-don. 

STATUTORY    RETURNS. 

EVER8HED    &    VI0N01B8    (LTD.)     Return  tr.  .Inly  0  gi\es  capital  an 

j_;;o.(i(Mi  ,11  lilt  -li.ii.  -.  .\l!  -Inrc  t.ikeii  up.  f:{o.iK"K»  jMid.  .Mortsrncres 
,,nd  (hnrges.  £15.(<tKi, 

HALIFAX  <t  BERMUDAS  CABLE  CO.   (LTD.)  ling  to  return   to 

Sept    :?o  capital  IS  «:-><t,(Km  m  £5  ch.ires.     All  *■]  ,,.  n  up.     £.yi.tK»0 

1  on»ideped  as  |Mid.      Mortgag<^  and  chatgtP^,  nil. 
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HYDRO  -ELECTRIC  POWER  &  PUBLIC  SERVICE  TRUST  CO.  (LTD.)— 
In  return  to  Dec.  31,1914  (filed  Nov.  3, 1«15)  capital  is  £500,000  in  £5  shares. 
Seven  shares  taken  up.  Nothing  called  up.  Mortgages  and  charges  : 
N/1. 

INTERNATIONAL  DOWSING  ELECTRIC  HEATING  &  APPLIANCES  CO. 
(LTD.)— Return  to  Dec.  31,  1914  (tiled  Aug.  11,  1915)  gives  capital  as 
£20,000  in  £1  shares.  18,107  shares  taken  up.  Norhing  called  up  on 
seven  shares.     £18,100  considered  as  paid.     Mortgages  and  charges,  nil. 

LINATHODE  (LTD.) — In  return  to  Nov.  5  capital  is  £3,000  in  £1  shares 
3,0JU  shares  taken  up  (of  which  225  have  been  forfeited).  £2,340  paid 
(including  £65  paid  on  forfeited  shares).  £500  considered  as  paid. 
Mortgages  and  charges,  £1,600. 

LIVERPOOL  ELECTRIC  CABLE  CO.  (LTD.)— According  to  return  to 
July  22  capital  is  £20,000  in  £1  .shares.  All  shares  taken  up,  and  £7,8.33 
paid.     £12,167  considered  as  paid.     Mortgages  and  charges  nil. 

LLANGOLLEN  &  DISTRICT  ELECTRIC  LIGHT  &  POWER  CO.   (LTD.)— 

Capital  in  return  to  Sept  21  is  £6,000  in  3,500  ordinary  and  2,500  pre- 
ference shares  of  £1  each.  2,114  shares  taken  up.  £2,110.  15s.  paid. 
Mortgages  and  charges,  £2,800. 

MALAGA  ELECTRICITY  CO.  (LTD. )— Return  to  Sept.  24  gives  capital 
as  £57,000  in  10,000  ordinary  shares  of  £5  each  and  7,000  deferred  shares 
of  £1  each.  All  shares  taken  up.  £50,000  paid.  £7,000  considered  as 
paid.     Mortgages  and  charges,  £34,131. 

MANAOS  TRAMWAYS  &  LIGHT  CO.  (LTD.)— Return  to  Sept.  14  gives 
capital  as  £300,000  in  £1  shares.  All  shares  taken  up.  £100  paid. 
£299,900  considered  as  paid.     Mortgages  and  charges  :   £293,900. 

MARCONI  INTERNATIONAL  : MARINE  COMMUNICATION  CO.  (LTD.)— 
According  to  return  to  July  21  capital  is  £350,000  in  £1  shares.  306,084 
shares  taken  up.  £201,084  paid.  £105,000  considered  as  jiaid.  Mort- 
gages and  charges :  £121,880. 

NEW  ST.  HELENS  &  DISTRICT  TRAMWAYS  CO.  (LTD.)— Return  to 
Nov.  12  ^ves  capital  as  £150,000  in  £5  shares  (20,000  preference), 
15,980  preference  and  9,000  ordinary  shares  taken  up.  125,410  paid 
(including  £510  on  1,020  shares  forfeited).     Mortgages  and  charges  nil. 

NORTH  MELBOURNE  ELECTRIC  TRAMWAYS  &  LIGHTING  CO.  (LTD.)— 

Capital  in  return  to  July  16  (filed  Sept.  2)  is  £200,000  in  £1  shares  (100,000 
preference).     67,257  preference  and  100,000  ordinary  shares  taken  up. 
£52,257  paid.     £115,000  considered  as  paid.     Mortgages  and    charges 
£167,000. 

NATIONAL  CONDUIT  &  CABLE  CO.  (LTD.)— Capital  at  Oct.  14,  was 
£1,000  in  £1  shaies.  All  shares  taken  up,  and  £7  paid.  993  considered 
as  i)aid.     Mortgages  and  charges  nil. 

NEWTONS  LIMITED.— Return  to  Oct.  5  gives  capital  as  £40,000  in 
£10  shares.  3,265  shares  taken  up  and  £18,650  paid.  £14,000  con- 
sidered as  paid.     Mortgages  and  charges,  £14,000. 

PACIFIC  &  EUROPEAN  TELEGRAPH  CO.  (LTD.)— At  Nov.  23  capita^ 
was  £100,000  hi  £10  shares.  All  shares  taken  up.  £4  per  share  called 
up.     £40,000  paid.     Mortgages  and  charges,  £68,400. 

MORTGAGES  AND  CHARGES. 

ARDEE  ELECTRIC  CO.  (LTD.)— Particulars  of  £2,000  debentures, 
created  July  28,  1915,  have  been  filed,  whole  amount  being  now  issued.' 
Pi-operty  charged,  company's  undertaking  and  property,  present  and 
future.     No  trustees. 

W.  A.  CREEDON  &  CO.  (LTD.)— Debenture  dated  Dec.  2,  1915,  to 
secure  £200,  charged  on  company's  undertaking  and  property,  present 
and  future.     Holder.  I.  Staal. 

RECEIVERSHIP. 

WHITSTABLE  ELECTRIC  CO.  (LTD.)— Notice  of  appointment  of  S.  G. 
Leech,  91,  York-street,  S.W.,  as  receiver  and  manager  on  Dec.  14,  1915^ 
under  powers  contained  in  debenture  dated  Aug.  13,  1914,  has  been  filed.' 


CITY  NOTES. 


MEMORANDA  (Dec.  29).— Bank  rate  5  per  cent,  (since  Aug.  8,  1914). 
Consols  58^.  Consols  Pay  Day,  Jan.  5.  Stocks  and  Shares  Ticket  Days 
Jan.  12  and  26.     Fay  Days  Jan.  13  and  27.     Price  of  silver,  26d. 


'  i     BURMAE  ELECTRIC  TRAMWAYS  &  LIGHTING  CO.  (LTD.)— A  dividend 
|of  5  per  cent,  has  been  declared  on  the  6  per  cent,  preference  shares  for 
;ithe  period  from  Feb.  1,  1906,  to  Nov.  30,  1906  (leaving  52  per  cent,  in 
»;arrear),  adding  £2,000  for  depreciation,  and  carrying  £842 forward. 

\    CHADBURN'S  (SHIP)  TELEGRAPH  CO.  (LTD. )-An  interim  dividend  at 
-  ^  ate  ot  b  per  cent,  per  annum  has  been  declared  for  the  half-year  ended 
sept.  30.  •' 

I     CHILI  TEI^PHONE     CO.  (LTD.)-The  directors  announce  an  interim 

W 'n«   li    1  Jfu^  "^  ^  I'"^'  ''"*•  P^"  ^""'™  (t'^^  f^-*-^^)  f«r  ^^^  P'^st  half- 
tar,  payible  Ibth  prox. 


COMPANIES  STRUCK  OFF  THE  REGISTER.— The  following  were  »txuck 
off  the  Register  of  Joint  Stock  Companies  on  Dec.  17  : — 

Collieries    Electric    Power   Development   Svnd.,    Dimming    -  ^, 

Duplex  Radiators,  j:if;ctric  S7)eller,  Engineering  Equipmr-nt,  i.  n 

Advertising  Co.,  Homer  Earyjhone  Co.,  Horsfall  D'-Ktnictor  Co.,  Hv«irr,. 
Electnc  Lift  &  Crane  Co.,  London  Electric  Treatment  Co.  (1911),  Magnet 
Galvanising  &  Plating  Co.,  Universal  Patents  Bureau,  Vogt  EngincH. 

MARCONI  INTERNATIONAL  MARINE  COMMUNICATION  CO.(LTD.}—Th'^ 

directors  have  (Iceland  an  interim  dividend  of  5  per  <(nt.  ri.^.  jkt  share)' 
less  tax,  on  account  of  the  current  year, 

MEXICO  ELECTRIC  TRAMWAYS  (LTD.  —Coupon  No.  35  (due  1st  prox.), 
on  the  5  per  cent,  first  cbargc  debentures  to  bearer,  will  ly  paid  'm  and 
after  that  date  at  34,  Bishopsgate,  London,  E.C. 

SIEMENS  &HALSKEA.G.  (BERLIN.)— It  is  announced  that  this  company 
has  paid  a  dividend  of  12  pe--  cent,  for  the  year  erderl  July  31  la.-t.  com- 
pared with  10  per  cent,  for  the  year  1913-14;. 

VICTORIA  FALLS  &  TRANSVAAL  POWER  CO.  (LTD.)— Thr-  directors 
have  declared  a  10  months'  dividend  at  rate  of  6  jx-r  cent,  per  annum 
(less  tax)  on  the  preference  shares,  thus  paving  the  dividend  up  to 
Feb.  28,  1915. 

WEST  INDIA  &  PANAMA  TELEGRAPH  00.  (LTD.)— Sir  Alexander  F. 
King,  K.C.B.,  has  been  appointed  chairman  of  this  company,  in  .succes- 
sion to  Mr.  Walter  B.  King.sford,  and  Sir  Timothy  A.  Coghlan,  LS.O., 
has  been  elected  to  flU  the  vacancy  on  the  Board, 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

What  were  known  as  "  official  qaotati->a8  "  are  not  now  issued,  but 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Tuesday,  Doc.  28.  The  greatest  care  is  taken  in  compiling 
the  e  figures,   but  the  difficulty  of  verification  is  now  much  increased 
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St 
St. 
St. 
St. 
St. 
St. 
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4% 

4% 

1% 

3i% 
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3i% 
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4% 

■ij% 

6% 
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4% 
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Electricity  Supply. 

Bournemouth  &  Pcole  E.L.  Ord 

Do.    4i%  Cum.  Pref 

Do.    6%  Cum  2nd  Pref , 

Brompton  &  Kensington  Ord 

Do.     7%  Pref 

Central  Elec.  Supp.  G.  Deb.  St 

Charing  Cross  West  End  &  City  Debs.. 

Do.     4i%Pref 

Do.     Ord 

Do.    City  Pref 

Chelsea  Elec.  Supp.  Co.  Ord 

Do.  do.  Deb 

City  of  London  Elec.  Lt  Ora 

Do.    6%  Pref 

Do.    5%  Deb.  St 

Do.     4J%  Debs 

County  of  London  Ord 

Do.    6%Pref 

Do.     1st  Deb 

Do.    2nd  Deb 

Edmundson's  Elec.  Supp.  4J%  Debs... 
Kensington  and  Knightsbridge  Ord.  . . 

Do.    Deb.  St 

London  Elec.  Supp.  6%  Pref 

Do.     4%  Mort.  Debs 

Metropolitan  E.  Supp.  Ord 

Do.     1st  Mort.  Deb 

Midland  Elec.  Corpn.Jst  Mort  Deb.  St 
Newcastle  &  Dist.  E.L.  6%  2nd  Dbs  . . 
Newcastle- •on-TyneE.S.5%2dMtDb.St 
North  Metropolitan  E.  P.  Supp.  6%  ftef 

South  London  E.S.  Ord     

St.  James'  &  Pall  Mall  Ord 

Do.  do.  Pref 

Do.  do.  Debs 

Urban  Elec.  Supp  4}%  Db.  St     

Waste  Heat  &  Gas  Elec.  Gen.  Stations.. 
Westminster  E.S.  Corp.  Ord 

Do,    4i%  Cum.  Pref 

Electric  Railways  &  Tramways. 

British  Elec.  Traction  5%  Debs 

Do.    6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord.  . . 
Do.        do.        Assented  Def.  Ord.  . . 

Do.    4i%  Pref 

Dr      4%  Deb.  St 

City  &  S.  London  Deb 

Do.     Pref.  1896    

London  Electric  Ry.  Ord 

Do.     4%  Pref 

Do.     4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do.     3J%  Pref 

Do.    3i%  Convertible  Pref 

Do.     3i%  A  Debs 

Do.     3 j%  Debs 

Metropolitan  Dist.  Ry.  Ord 

Do.     4%  Prior  Lien    

4i%  First  Pref 

6%  Perp.  Debs 

4%  Debs 

4%  Debs.  (1903-5) 

4%  Guar.  Stock 

Underground  E.  Rys.  of  London  Shares. 

Do.    A  Ord 

Do.    6%  Inc.  Debs 


Prlet,      I    Ratb  f 

TueS.  PER  CBNT. 
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t  Ex  dividend  or  interest 
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ELECTRICAL  COMPANIES'  SHARE  LIST.— (7on^tnuec2. 


METAL  PRICES. 


NAME. 


Tuei, 
Dec.  28] 


Ratb 

PER  CENT, 
YtBLDKD. 


DiTlDBMD 

Dub. 


100 


-'  St% 


Electric  Railways  and  Tramways  I—cotU. 

Underground  E.  Rys.  of  London  6%  ' 
Inc.  Bds.,  v/ith  coup.  16 

Do.    4i%  Bds 

Yorkshire  W.  Riding  Ord 

Do.     Pref 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord 

Do.    e%  Pref 

Brit.  Aluminium  Ord 

Do.    Prior  Lien  Debs 

Do.     6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.Ericssion  Mfg.Cm.6%  Prof 

British  Thomson-Houston  Db 

Brit.  Westinghouse  Pref 

Do.    6%  Prior  Lien  Debs 

Do.     4%  Mort.  Deb.  SL 

Callender's Cable,  &c.,  Co.  Ord 

Do.    6%  Pref 

Do.      4i%  Debs 

Castner  Kel'ner 

Dick,  Kerr  &  Co.  6%  Pref 

Edison  &  Swan  U.Elec.Lt.A.  £3  pd 

Do.     4%  Deb 

Elec.  Construction  Ord 

Do.     7%  Cum.  Pref 

Do.  4%  Debs 

General  Electric  Ord 

Do,    6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. . 

Do.      4J%  Cum.  Pref 

Do.     4i%Db 

India  Rubber,  G.  P.  &c.,  Ord 

Do.  Pref 

Do.      4%  Debs 

Telegh.  Con.  &  Main.  Co 

Do.     4i%Debs 

Vickers  Ord 

Do.    5%  Pref 

Do.     1st  Debs 

Do      4i%  2nd  Debs 

Willans  it  Robinson  B.  Cum.  Pref 

Do.     1st  Mt.  Deb.  St 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.     Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 

Eastern  Tel.  Co.  Ord 

Do.    3i%  Pref 

Do.    4%  Debs 

Eastern  Extension  Tel.  Co.,  4%  Debs.. . 

Do.    Ord 

Gt.  Northern  Tel.  Co.  with  Coup.  8 

Indo-European    

Marconi's  Wireless  Tel.  Co 

Do.    7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.     4%  Deb.  St 

Western  Union  50  yr.  Bds 

Telephones. 

American  Telephn.  &  Telgh.  $100  Cap 

Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord    

New  York  Telephone  4i%  Bds 

•Oriental  T-lephone  Ord 

Do.     Dl .  St ~ 

Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.     5%  Cum.  Pref 

Do.     Deo.  Stk 

Financial  and  Investment 

GlobeTelegh.  i  Trust 

Do.     6%  Pf ; 

Mackay  Companies' Common 

Do.     $100  Pref     

Subni.irine  Cible  Trust  Cert^ 

Colonial  and  Foreign  Railways, 

Anglo  Argentine  Trams.  5%  Deb* 

Do.    4J%  Debs 

Do.     4%  Debs 

Do.     5(%lstPref 

Do.    5l%  2nd  Pref 

Brazilian  Traction  Ord 

Do.     6%  Pref 

BrlsDaneTramsOrd 

Do.    5%  Cum.  Pref 

British  Columbia  4i%  Con.  Debu 

Calcutta  Elec  Trams.  Ord 

Havana  Elec.  Ry.  5%  Bds 

Madras  Elec.  Trams  6%  Cum.  Pref.   .. 

ManaosTrams5%  Debs 

Mexico  Trams  Common  St  

Do,    5%  Bds 

Montreal  Street  Ry.  44%  Detju.  (1922). . 
Rio  de  Janeiro  Tram.  L.  &  P.  53  yr.  Bdi 
Toronto  Railw.iv  Co  Ak^o  B,!s "1 

Colonial  and  Foreign  Electric 

Adelaide  Elec.  Supply  6%  Pref 

Do.     5%  Debs 

Bombay  E  S.  &  T  6%  Pref 

Do.     4J%  Deb5 

Calcutta  E.  S.  Corp.  Ord   

Do.     5%  Pref  

Canadian  Gen.  Elec.  Common  St  

Melboum  eElec.  Supply5%  litMt.  D«b» 

Do.    5%  Cons.  Deb.  St 

Mexican  Light  &  Power  Ord 

Do.     Pref 

Do.    5"i  Bd.'! 

Shawinlgan  Water  &  Power  j%  Bds . . . . 

Do.     Cap.  Stock   

Toronto  Power  4i%  Deb.  St.     

Do.     4i%  Cons.  Deb.  SL 

Victoria  Falb  &  Transvaal  P.  Co.,  6%P«  v 

Do.     5i%  2nd  Mort.  Debs :....'         93i 


£    S.  d. 
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14 
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Supply,  &  c. 
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May,  Nov 
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Jan.  Dec 
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Jan,    July 

Nov. 
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Jan,  July 


Sp,Dc.Mr,Jn 
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Messrs.  J.  B.  Gamham  &  Sons,  132,  Upper  Thames-street,  London,  E.C.,  quota  under 
date  Dec.  28,  the  following  as  the  present  basis  prices  of 


New  Mbtal.3.  per  lb. 

Solid  Drawn  Brass  Tubes. .....  14id. 

Solid  Drawn  Copper  Tubes  .....  144d. 

Braz«d  Copper  Tubes    .........  14H. 

Brazed  Brass  Tubes  ........ ..  16H. 

Brass  Wire ISfd, 

Copper  Wire ^ ...  13i-d. 

Rolled  Brass 13 Jd. 

Brass  Sheets  ............  14H. 

per  ton. 
Copper  Sheets    ......  £114    0    0 

Spelter £83    0    0 


per  ton- 
EnglUb  Lead........     £29  15    0 

Antimony  ........      NominaL 

Olo  Mbtaui  per  ton. 

Clean  Scrap  Copper  ......  £76  10  0 

Braziery  Copper  Scrap. ,. .  £70    0  0 

Clean  Scrap  Brass £58    0  0 

Old  Lead £24    0  0 

Old  Zinc £54    0  0 

Holbw  Pewter ..........  £115    0  0 

Black  Pewter.  .........  £75    0  0 

Gun  Metal...............  £70     0  0 


Mr.  A.  Joseph,  Earl-street.  London-road,  Southwark.  London,  S.E.,  quotae  under  data 
Dec.  28,  the  foUowlne  approximate  prices  of  Scrap  Metals  i — 


per  ton. 
Aluminium  Cuttings    ....  £125    0    0 

Clean  MUed  Brass £53    0    0 

Clean  Copper £75    0    0 

Braziery  Copper £69    0    0 

Gun  Metal £73     0     0 


per  ton. 

Old  Lead £24    0    0 

Tea  Lead £22    0    0 

O'.d  Zinc £56    0    0 

Hollow  Pewter £115    0     0 

S'naped  Blact  Pewter £75    0    0 


Mr.  Joseph  can  supply  solder  at  the  following  orlces  per  ton  i  Plumber's  Solder  (in  bar 
or  strip),  £76;  Commercial  Tinman's  Solder.  £93;  Blowpipe  Solder,  £108. 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 


LINE. 


Weak 
ended. 


Inc.  or  dec.  

(a)        I  No. of  I 
weeks.  I 


Agokboats. 


Amount. 


Aberdeen Corporatloa   ...  Dec.  22 

Anglo-Argentine „  23 

Ashton-under-Lyne 18 

Ayr  Corporation „  25 

Birkenhead  Corporation..  „  26 

Birmingham     jTrams..  „  18 

Corporation.  \Buses&c.  „  18 

Blackburn  Corporation  . .  „  22 

Blackpool  Corporation  . .  ,,  23 

Blackpool  and  Fleetwood  ,,  25 

Bolton  Corporation 

.u        r  Trams  „  22 

Bournemouth....  I  B^jgj  '__  22 

Bradford  Corporation  ... 

Brighton  Corporation 26 

„  .  ^  ,  -  r  Trams  ..        „  24 

Bristol  Trams  I  B^3g._jjc.        ;,  24 

Burmah  E.  Trams  &  Ltg.        „      25 
Burnley  Corporation    ....        „       25 

Burton  Corporation „       26 

Bury  Corporation 

Calcutta  Tramways  Co.  . 
Camborne-Redruth    .... 

Cardiff  Corporation 

Cork  Electric  Trams  Co.. 
Coventry  Corporation  . 
Croydon  Corporation  . . . 

'Derby  Corfwration 

Dover  Corporation 

Dublin  &  Lucan  Railway 

Dublin  United 

Dundee  Corporation  .... 

East  Ham  Council 

Exeter  Corporation 

Glasgow  Corporation .... 

Glossop  Trams 

Gloucester  Corpn 

,,  „,     „  JTrams 

Halifax  Corpn.  ---I^  Buses 

Hastings  Elec.  Trams  Co.. 

Huddersfield  Corpn 

Hull  Corporation 

I  Iford  District  Council 

Ilkeston  Corporation 

Ipswich  Corporation 

isleolThanetCo 

K-llmarnock  Corporation . . 
Lanarkshire  Trams  Co.  . . 

Lancashire  United    

Lee  .s  Corporation    

Lei vster Corporation  .... 

Leilh  Corporation   

Lincoln  Cortx):  ation   

Liverpool  Corporation  . . 
LlandudnoSiColwynBayR 
London  County  Council  .. 
Lowestoft  Corporation  ... 
M  aidstone  Corporation . . 
Manchester  Corporation  .. 

Nelson  Corporation 

Nowca:  Je-on-Tyne  Corpn. 
N;wport<Mon.)  Corpn. 
Northampton  Corporation 
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High-Speed  Generators. 

The  Paper  on  this  subject,  which  was  read  by  Prof.  A.  B 
Field  before  the  Institution  of  Electrical  Engineers,  was  well 
received  in  London  and  at  the  various  local  sections  of  the 
Institution,  and  it  gave  rise  to  infornxative  discussion.     From 
an  account  given  elsewhere  in  this  issue  it  will  be  seen  that 
each  of  the  speakers  who  took  part  in  the  discussion  contri- 
buted something  of  value,  and  many  interesting  facts  were 
brought  to  light.     Several  speakers  stated  that  solid  rotors 
could  be  readily  obtained  in  this  country,  and  gave  the  results 
of  tests  on  specimens  cut  radially,  tangentially  and  longi- 
tudinally from  the  forgings.     This  is  creditable  alike  to  the 
steel-maker  and  to  the  forge-master.     The  very  heavy  machin- 
ing to  be  done  on  the  rotors  tends  to  release  the  unknown 
internal    strains.     Given  a  suitable    material,  presses    suffi- 
ciently powerful  and  men  skilled  in  the  art  of  heat  treatment, 
there  can  be  no  question  as  to  the  superiority  of  the  solid 
rotor    over    the    built-up    rotor.      The    former    shows    an 
appreciable  saving  in  first  cost,  though  probably  not  as  great 
as  stated  by  one  of  the  speakers.     The  three-part  coil  wedge 
described  by  Prof.  Field  came  in  for  a  good  deal  of  criticism, 
and    alternative    arrangements    were    proposed.     From    the 
point  of  view  of  the  manufacturer  such  wedges  may  be  ideal, 
but  the  user  also  is  a  man  of  ideals,  and  it  does  not  follow  that 
.the  ideal  of 'the  manufacturer  will  coincide  with  that  of  the 
user.     The  question  of  ventilation  received  a  good  deal  of 
.attention,  and  from  the  discussion  it  is  evident  that  many  of 
our  engineers  have  the  matter  well  in  hand.     This  is  as  it 
should  be,  for  it  is  not  at  all  unlikely  that  in  the  near  future 
the  mechanical  and  electrical  problems  connected  with  the 
design  of  dynamo-machines  will  be  of  secondary  importance 
:  in  comparison  with  the  thermal  problems.     In  addition  to  its 
,  merit  as  a  sound  piece  of  work  the  Paper  has  shown  that 
^matter  connected  with   heavy  engineering  is  welcomed.     In 
[the  past  far  too  much  attention  has  been  given  to  subjects  of  a 


relatively  trifling  nature,  with  the  result  that  our  competitors 
and  rivals  have  done  the  engineering.  We  look  forward  to 
many  such  Papers. 


Excavations  in  Streets. 

The  recent  breakdown  at  Finchley  by  which  the  electricity 
supply  was  completely  disorganised,  brings  into  prominence 
the  risk  which  is  attendant  upon  the  opening  of  streets  for  the 
laying  of  pipes,  mains  or  for  other  purposes.  The  procedure 
which  is  so  often  followed  at  the  present  day  seems  to  be  for 
any  body,  with  the  necessary  powers,  to  break  up  the  streets 
without  consultation  with  those  who  have  similar  interests. 
The  result  is  that  an  irresponsible  stroke  of  a  pick  may  cause  a 
serious  breakdown  in  the  mains,  as  was  the  case  at  Finchlev  :  or 
it  may  be  that  a  water  main  is  perforated.  The  latter  was  the 
case  recently  at  Brighton  where  a  large  water  main  suffered  in 
this  way,  and  a  great  deal  of  damage  was  the  result.  In  some 
undertakings  we  believe  it  is  the  practice  for  notice  to  be  given 
of  excavations,  and  it  appears  to  us  that  this  is  the  common- 
sense  and  businessHke  method  to  follow.  AVhen  this  is  done 
the  representative  of  the  electricity  department,  or  it  may  be 
the  water  department,  can  be  present  at  such  excavations, 
and  can  thus  save  damage  which  might  run  into  hundreds  or 
thousands  of  pounds.  Alternatively,  a  representative  of  the 
highways  department  could  be  present,  it  being  assumed  that 
the  exact  position  of  every  supply  main  and  pipe  is  marked  on 
the  plans  stored  in  the  archives  of  the  department.  By  so 
doing,  not  only  would  the  loss  caused  by  material  damage  be 
minimised,  but  the  dangers  attending  interruption  of  supply  of 
any  of  the  public  services  would  also  be  eliminated. 


City  and  Guilds  Examinations. 

Few  documents  make  more  interesting  reading  than  the 
Annual  Keport  of  the  Department  of  Technology  of  the  City 
and  Guilds  of  London  Institute.  For  35  years  or  more  this 
department,  iinhonoured  and  unsung,  has  attended  to  the 
needs  of  those  who,  in  the  main,  have  had  to  acquire  their 
technical  education  by  attending  evening  classes,  at  con- 
siderable personal  inconvenience  and  after  a  long  day's  work 
in  the  shops  or  factories.  From  experience  we  know  the  value 
which  the  student  attaches  to  the  certificates,  medals  and 
prizes  awarded  annually  by  the  City  and  Guilds,  and  we  hope 
the  day  is  far  distant  that  will  see  the  abolition  or  curtailment 
of  the  examinations.  Rather  do  we  hope  to  see  the  people  of 
this  country  alive  to  the  importance  of  technical  education, 
and  to  see  those  in  a  position  to  give  support  and  encourage- 
ment to  the  work  to  give  generou.'^ly  and  to  give  again.  Rela- 
tively easy  examinations  in  technology  serve  a  two-fold  purpose. 
They  enable  one  to  determine  the  number  of  students  for 
whom  it  is  desirable  to  provide  higher  technological  education 
so  as  to  equip  them  for  positions  of  responsibility  in  the  indus- 
trial world,  and  they  act  as  a  kind  of  barometer,  giving  as  they 
do  an  approximate  idea  of  the  influence  of  education  on  Indus- 
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trial  development.  For  instance,  from  the  statistical  section 
of  the  report  it  appears  that  there  were  twice  as  many  candi- 
dates in  telephony  as  in  the  whole  of  the  chemical  and  allied 
trades  combined,  and  in  glass  making  there  were  no  candidates. 
To  the  examinations  already  held  in  electrical  engineering 
subjects  we  should  like  to  .see  radiotelegraphy  added. 


It  is  curious  to  find  a  higher  percentage  of  failures  in  the 
electrical  engineering  examinations  than  in  any  of  the  others, 
and  we  venture  to  think  that  to  some  extent  this  is  due  t.»  a 
faulty  .syllabus  and  to  faults  on  the  part  of  the  examiners.     It 
takes  five  years  to  teach  a  student  the  A  B  C  of  one  branch  of 
electrical  engineering,  and  there  should  be  an  examination  at 
the  end  of  each  year.     Each  of  the  first  four  of  the.se  examina- 
tions should  be  in  two  parts,  one  on  con    nuous  curnnts  and 
the  other  on  alternating  currents,  and  should  cover  the  ])rin- 
ciples  of  the  .subject.     The  fifth  year  examination  (to  which 
no  candidate  would  be  admitted  till  he  had  obtained  a  pa.ss  in 
the  fourth  year)  should  be  divided  into  sections  as  at  present. 
Taking  as  an  exanipic  the  .section  on  machinery  and  apparatus, 
tlie  examination  sliouid  consist  of  three  parts,  namely  :    A 
general  Paper  (common  to  all  .sections),  a  Paper  on  design, 
construction,  testing  and  performance  of  machinery  aid  ap- 
paratlis  (alternating  current  or  continuous  current)  with  a  wide 
range  of  questio  is,  and  a  practical  Paper  on  the  drawing-office 
side  of  des'gn  in  wliich  the  candidate  would  be  givt  n  a  nuuith  to 
prepare  the  drawings.     In  all  years  credit  should  be  given- for 
attendance,  for  homo  work  and  for  note-books.     We  stated 
above  that  to  some  extent  the  fault  was  due  to  the  examiners, 
and  the  Papers  .set  in  the  final  examination  will  serve  as  an  illus- 
tration.    In  the  first  Paper  the  candidate  is  expected  to  answer 
five  questions  out  of  12.     Of  the  latter,  9^  are  on  alternating 
currents,  and  the  question  we  have  credited  to  continuous 
currents  deals  with  the  thermal  characteri.stic  of  a  magnet  coil, 
and  is,  therefore,  common  to  both.     Of  the  <|uestions  on  alter- 
nating currejits  no  less  than  five  deal  with  the  induction  motor. 
We  put  it  to  the  examiners  that  the  continuous-current  motor 
is  as  important  a  inachine  as  the  induction  motor,  and  that  to 
.set  five  questions  on  either  one  machine  or  the  other  in  an 
examination  intended  to  test  a  student's  gejieral  knowledge  of 
electrical    engineering    is   unreasonabh'.     Even    more    out   of 
balance   is  the    Paper  on  design,   in   which   the   candidat<>   is 
expected  to  attempt  four  questions  out  of  six.     Kive  of  the.'so 
questions  deal  with  alternating-current  macliinery.  and  in  the 
Paper.«  tor  an  engineering  degree  one  seldom  finds  questions  of 
greater  difficulty.      If  tlie  ])urj)o.sc  of  an  <'xamination  is  to  test 
a  student's  kiiotrlclf/f,  fiiirc]y  there  are  bett«'r  methods  <»f  doing 
this  than  the   .setting  of   questions   tm    subjects   of  which  he 
may  be  profoundly  ignorant. 


Dispersion  Coefficient  of  Induction  Motors. 

In  this  i.ssue  .Mr.  Iv  A.  Hikdkrmann  (dnchnies  his  article  on 
"The  Estimation  of  the  Dispersion  ("oeilirii-nt  ot  Tiiree  ])hase 
Induction  Motors  mid  its  Aj)]>lieation  to  their  Design."  If  has 
been  necessary  to  |)ublish  this  imjiortant  article  as  a  serial 
extending  over  three  months,  and  in  conseqnencp  it  loses  much 
of  its  utility.  As  it  is  thought  that  many  of  our  readers  would 
like  to  have  reprints,  so  as  to  get  rid  of  the  inconvenieni c  of 
having  to  turn  up  references,  we  hope  shortly  to  ]Mil)lisli  the 
article  in  the  form  of  a  jiamphlet. 


Telephones  in  Warfare-  In  a  iVcent  i^sue  of  "  Westom 
Electric   News  "   was  given   a    imn-technical   article   entitled 

The  Tele])hone"s  I'.se  in  Modern  Warfaiiv"  This  arti.  !<• 
should  be  of  inttMX>st  to  iiiany  out^^ide  the  tcK  phone  world. 


Filament  Industry. — According  to  Mr.  Maxwell  Lefrov,  in 
the  '■  Financial  Times,"  one  ton  of  tungsten  makes  18,0<j6,000 
filaments  for  lamp  bulbs. 

Electrical  Work  at  Panama  Canal.— The  '  Canal  Record  " 
gives  the  following  outputs  of  the  different  power  in.stallations 
for  the  month  of  October :  Gatun  hydro-electric  stat  ion, 
3,39L13n  kw.-hours  ;  Miraflores  steam  station  (minus), 
17,130  kw.-hours  ;  total,  .3,371,000  kw.-hours.  The  output 
of  the  Bilboa  air  compressor  plant  was  173,676,64.5  cubic  ft. 
of  air  compressed  to  105  lbs. 

Electrification  and  Train  Delays.— The  American  "  Rail- 
way Electrical  Engineer  '  quotes  figures  from  a  report  of  the 
Public  Service  Commission  for  the  year  ended  June.  191.5, 
.showing  that  out  of  67,080  trains,  93  per  cent,  arrived  at  their 
de.stination  not  more  than  five  minutes  late.  Of  the  total 
delays  only  1|  per  cent,  were  on  account  of  faulty  equipment. 
This  result  is  said  to  be  due  to  careful  inspection. 

AppLcation  of  Arc  Welding.— According  to  the  "'  Steam- 
ship, there  is  a  large  saving  in  cost  over  other  methods  of 
repair  on  boiler  jobs.  Other  applications  are  welding  plates 
'nstead  of  riveting  them,  building  up  of  .stripped  gears,  repaii-s, 
and  making  of  high-speed  tools  and  filling  blow  holes.  Recently 
the  cruiser  "'  Gla.sgow  "  repaired  several  .shot  holes  by  weldi.ng 
plates  over  them  in  a  very  short  time. 

Costs  of  Coal  Delivered. — In  a  recent  issue  of  '"  Electric 
Vehicles  "  is  given  the  following  comparison  of  cost  of  coal 
delivery  by  various  means  : — 

One-hoif^e  wagon  7 id.  per  ton 

Two-ton  gasoline  truck    7Jd. 

Two-ton  electric  truck 7d. 

The  2-ton  electric  truck  covered  more  miles  and  delivered  more 
coal  than  either  a  2-  or  5-ton  gasoline  tmck. 

Molybdenum    in   Steel.-  Dr.  J.  0.  Arnold  and   Dr.  Read, 

F.I.C,  in  a  Paper  read  before  the  Institution  of  Mechanical 
Engineers  at  London  and  Sheffield,  dealt  with  steels  containing 
molybdenum  to  the  extent  of  2  to  20  per  cent.  During  the 
latter  portion  of  their  investigations  the  electrolytic  method 
was  u.sed  U)  isolate  the  carbides,  and  very  interesting  results 
were  obtained.  The  authoi-s  claim  to  have  isolated  a  double 
carbide  of  iron  and  molybdenum. 

I.E.E.  Examinations.-  The  following  regulation  has  been 
approved  by  the  Council  of  the  Institution  of  Electrical 
Engineers  : — 

I)uring  the  ))eriod  of  the  war,  and  for  such  further  jxriod  thereafter 
a.*!  in  the  opinion  of  the  Council  it  may  be  advi.sable.  any  candidate  for 
admission  as  Associate  Member  who  is  engaged  on  naval  or  military 
service,  or  cmitloycd  (whole  time)  in  an  engineering  ca]>acity  on  munitions 
or  other  war  work,  will  be  exemjjted  from  c<)m|)lying  with  the  examina- 
tion regulations;  and  any  such  service  may,  at  the  discretion  of  the 
Council.  Ik-  accepted  in  ]>art  fulfilment  of  the  conditions  laid  duwni  by 
the  Institution  as  regards  experience,  provided  that  in  other  respects  th« 
candidate  sutif-fics  the  rc(|Tiirements  as  regards  age  and  training. 

The  Sperry  Stabiliser.  In  November,  before  the  Society  o£ 
Naval  Architects  and  Marine  Engineers  (U.S.A.),  Mr.  Elmer  A. 
Sperry  read  a  Pa]>er  on  "  Recent  Progress  with  the  Active  Typ« 
of  Gyro-.stabili.ser  for  Ships."  A  description  was  given  of  a 
gyro-.stabiliser  for  a  lOo-ton  yacht.  The  wheel  .selecteil  lias  a 
K-W  of  2,7(X)  lb. /ft.*  at  2.750  revs,  per  niiii. ;  the  roll-quenching 
jiower  ])er  increment.  5  deg.  :  and  the  weight  of  the  gyro-rotor, 
shaft  and  armature  is  2.150  1b.  A  full  account  of  the  Paper, 
togciher  with  rnmenms  detail  and  arrangement  drawings  and 
test  records,  appeared  in  "  Engineering"  in  the  issue  of  the| 
31st  ult. 

Largest  Hydro-Electric  Plant  in  Montana.    The  M.>ntaiii| 
Power  (  o.   (CSA.)   has  r«"cently  coinitleted  its  Vulta   plan%[ 
located  about  1 1  miles  from  Great  Falls.     This  power  plaaf 
which  liJis  a  eapaeify  of  91.600  n.r..  of  which  61.6<M1  hi-,  i-       ^ 
available,  is  the  largest  of  the  .system  ol  hydro-elect  lie  dv\ 
ments  of  the  company.     The  con.st ruction  of  the  Volta  pla; 
has   taken    over   three   years.     The    power-house   equip 
consists  of  tour  units  of  15.0(X)  H.r.  each  and  two  sni.;" 
of  S0<»  H.p.  oach.  while  provision  is  made  for  an  addi: 
of  two  mire  of  th.^  largo  unit«,  which  when  the  machinery  i 
install*  d  will    bring    the    capacity  of    the    plant  above  th' 
90.um»  H.r.  mark. 
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12  palms    =1  yd. 
11  cubits    =1  perch. 
405       ,,       =1  cables  length 


Origin  of  Measures  of  Length.  Col.  Sir  Charles  M.  Watson, 
K.C.M.G.,  C.B.,  H.Hi ,  in  a  recent  lecture  at  the  Royal  Society 
of  Avv».  points  out  that  our  Enj^lish  measures  are  no  haphazard 
modern  invention,  hut  have  survived  from  prehistoric  times. 
The  English  inch  is  equal  in  length  to  three  barley  corns  set 
end  to  end,  or  the  width  of  eight  barley  corns,  set  side  by  side. 
The  inch  on  a  carpenter's  rule  is  .still  divided  into  eighths,  and  the 
shoemaker's  tape  is  divided  into  thirds.  The  measures  were  : 
3  barley  corns  =  1  in. 

3  in.  =1  palm. 

4  palms         ■   =1  ft. 
f)      ,,  =1  cubit. 

He  points  out  that  the  division  of  the  circle  into  360  deg.  has 

never  been  improved  upon,  and  considers  the  English  units 

most  convenient.     He  also  thinks  the  adoption  of  the  metric 

system  would  assist  foreign  trade  competitors. 

Chains  and  Lifting  Appliances. — Entitled  "  Chains  and 
other  Lifting  Appliances,"  a  Memorandum  by  Mr.  G.  S.  Taylor, 
H.M.  Inspector  of  Factories,  has  recently  been  issued  by  the 
Home  Office.  The  author  deals  with  the  causes  of  and  possible 
means  of  preventing  accidents  arising  from  the  fracture  or 
failure  of  chains  and  such  metal  appliances  as  rings,  hooks, 
shackles,  eye-bolts  and  swivels  used  for  lifting  purposes.  The 
whole  of  the  52  pages  are  full  of  information,  and  a  valuable 
feature  of  the  work  is  a  bibliography  containing  40  references. 
Amongst  the  subjects  considered  may  be  mentioned  the 
following  :  Legislation  ;  types  of  appliances  ;  materials  ; 
methods  of  manufacture  ;  kinds  and  proportions  of  links, 
hooks,  shackles,  eye-bolts  and  swivels  ;  use  and  wear  of  chains, 
fclings  and  other  lifting  appliances  ;  testing  ;  annealing  ; 
examination  ;  marking  ;  records  ;  failures  of  chains  and  other 
lifting  appliances  ;  accidents  and  dangerous  occurrences.  In 
addition  there  are  eight  plates  of  illustrations  and  five  appen- 
dixes. Crane  users  will  obtain  a  sound  investment  by  pur- 
chasing the  Memorandum. 

Appeals  for  Books. — The  Council  of  the  Institution  of 
Electrical  Engineers  has  received  appeals  from  the  Board  of 

Education  for  books  and  magazines  for  : — ■ 

(«)  The  Camps  Library — i.e.,  for  camps  and  for  soldier  prisoners  in 
€!ermany. 

(b)  Civilian  prisoners  interned  at  Ruhleben. 

In  the  case  of  (a),  books  of  the  following  description  are  welcome  : 
Historical  and  scientific  works,  poetry,  essays,  works  on  economics, 
biogi-aphies,  pocket  dictionaries  and  grammars  (particularly  French  and 
German),  volumes  of  well-known  series,  such  as  the  Home  University 
Library,  Pocket  Shakespeares,  text-books  on  mathematics  and  science. 

Bxilky  books  are  unsuitable.  All  should,  so  far  as  possible,  be  of  small 
size  and  weight,  and  each  complete  in  one  volume.  All  books  intended 
for  (a)  should  be  handed,  unwrapped  and  unaddressed,  over  the  counter 
at  any  post  office. 

In  the  case  of  (b),  dictionaries  and  grammars,  and  works  on  science  and 
languages,  history,  education,  law,  &c.,  are  required  for  use  in  connection 
with  the  numerous  classes  which  have  been  formed  at  Ruhleben  under 
the  axispices  of  the  Camp  Education  Department. 

In  tliis  case  lists  only  of  the  books  offered  (author  and  title)  should  be 
sent  to  Mr.  A.  T.  Davies,  Board  of  Education,  Whitehall,  S.W.,  from 
whom  intimation  will  be  received  in  due  course  as  to  which  of  the  books 
are  accepted  for  despatch  to  Germany. 

Electrification  of  Railway  Termini. — The  Committee 
appointed  for  investigating  the  subject  of  electrification  of 
railway  termini  in  Chicago  has  reported  that  the  complete 
electrification  of  the  termini  in  that  city  is  technically 
practical  but  financially  impracticable.  The  report  states 
that  the  scheme  would  equal  the  combined  electrifications  of 
the  whole  world  and  would  involve  problems  never  before  met. 
It  is  further  reported  that  before  the  steam  locomotive  is 
ehminated  contamination  of  the  air  must  first  be  reduced  to  a 
minimum  from  three  other  damaging  sources — namely,  high- 
pressure  steam  plant,  metallurgical  and  other  manufacturing 
furnaces  and  domestic  fires.  It  is  asserted  that  the  steam 
locomotive  stands  only  third  among  smoke-producing  agents, 
using  but  12  per  cent,  of  the  fuel  consumed.  Further,  elec- 
trification would  add  power-house  smoke  in  quantities  sufficient 
to  offset  much  of  the  gain  through  elimination  of  locomotive 
smoke,  whilst  the  electrification  would  involve  at  least  3,476-4 
miles  of  track  and  subtract  only  1,291,282  tons  of  coal  from  the 
"total  of  21,208,886  tons  now  consumed  annually  in  the  city. 


The  report  includes  a  summary  of  the  results  of  investigations 
into  the  value  of  other  motive  powers  in  comparison  with  electric 

and  steam  locomotives. 

ft 

British  Standard  Specifications  for  Wall  Plugs  and  Sockets 
and  for  Charging  Plug  and  Socket.  We  have  received  from 
the  Engineering  Standards  Committee  copies  of  Reports  7.3  and 
74  dealing  with  wall  plugs  and  sockets  (5-ampere  two-pin  with- 
out earthing  connection)  and  charging  plug  and  socket  for 
vehicles  propelled  by  electric  secondary  batteries  respective! v. 

The  sj-ocification  for  domestic  wall  plugs  and  .sockets  (Report  73) 
relates  to  the  5-ampcrc  type  and  for  prcs.sure.s  not  e.xceeding  2.50  voltj*. 
In  view  of  their  extended  use  interchangeability  is  of  the  greatest  im[Kjr- 
tancc,  and  the  committee  have,  therefore,  given  this  aspect  of  the  (ques- 
tion the  closest  attention.  In  consultation  with  the  manufacturer-  the 
dimensions  necessary  to  obtain  this  interchangeability  have  I>een  agreed 
upon,  the  actual  design  of  the  plug  l)eing  interfered  with  as  little  as 
possible.  It  is  of  interest  to  note  that  the  standard  plug  is  required  to 
have  side  entry  for  the  flexible  wire  and  a  suitable  hand  shield. 

In  conjunction  with  the  Electric  Vehicle  Committee  of  the  Incor- 
porated Municipal  Electrical  Association,  the  committee  has  standardi.sed 
(in  Report  74)  the  essential  details  necessary  to  .secure  interchangeability 
between  any  charging  plug  and  any  socket  of  the  design  selected  by  the 
Electric  Vehicle  Committee.  The  way  is,  therefore,  left  open  for  inven- 
tion and  progress  should  at  any  time  another  type  of  charging  plug  be 
introduced. 

New  Year's  Honours.  The  New  Year's  Honours  List, 
which  was  published  on  Saturday  last,  contains  the  following 
names  which  are  familiar  to  our  readers  : — 

Privy  Councillor  :  Commander  F.  L.  Harris.  M.P..  chairman  of  the 
Brentford  Electric  Supply  Co..  and  a  director  of  the  Metropolitan  Electric 
supply  Co.,  is  to  be  sworn  on  H.M.  Pri\-^-  Council. 

Baronet  :   Lieut.-Col.  H.  Webb,  M.P.,  mining  engineer. 

A.  F.  Yarrow,  engineer  and  shipbuilder. 

Knights  :  Francis  Henry  Dent,  general  manager  of  the  South  Eastern 
&  Chatham  Railway. 

Geo.  Franklin,  pro-chancellor  of  the  Sheffield  University,  chairman 
of  the  United  River  Plate  Telephone  and  of  the  Telephone  Development 
Companies,  president  of  the  Societe  AnonymeOttomane  des  Telephones 
de  Constantinople,  and  a  director  of  the  British  Thomson-Houston  and 
Lanarkshire  Tramway  Companies.  He  was  formerly  president  of  the 
National  Telephone  Co. 

Wm.  Wilson  Hoy,  general  manager  of  railways  and  harbours,  Union 
of  South  Africa. 

Henry  James  W.  Fry,  C.I.E.,  lately  Director-General  of  Stores,  India 
Office. 

K.C.B.s  :  Col.  Henry  Capel  Lofjtt  Holden,  C.B.,  M.I.E.E.,  F.R.S., 
assistant  director  of  supplies  and  transport,  War  Office. 

Noel  Thos.  Kershaw,  C.B.,  assistant  secretary  of  the  Local  Gtovernment 
Board. 

K.C.M.G.s  :  Hon.  Thomas  Mackenzie,  High  Commissioner  for  Xew 
Zealand. 

Collingwood  Schreiber,  C.M.G.,  general  consulting  engineer  to  the 
Government  of  Canada. 

C.B.  :    Garnham  Roper,  assistant  secretary,  Board  of  Trade. 

C.M.G.  :  Prof.  John  Cadman,  D.Sc,  professor  of  mining  in  the  Univer- 
sity of  Birmingham. 

C.I.E.  :  John  Norman  Taylor,  officiating  superintending  engineer  of 
the  Irrigation  Branch  of  the  Public  Works  Department.  Pimjab. 

Major  Chas.  H.  H.  Nugeyit,  R.E.,  Inspector  of  Machinery.  Military 
Works  Services,  India. 

Kaisar-i-Hind  Gold  Medal. — The  Kaisar-i-Hiiui  medal  for  public 
services  in  India  of  the  1st  Class  his  been  awarded  to  the  following  : — 

Waller  Samuel  Sharpe.  superintendent  of  telegraph  engineering. 
Bombay  Division,  of  the  Indian  Telegraph  Department. 

Henry  Jas.  H.  Glenn,  executive  engineer.  Province  of  Delhi. 

Successful  Tests  on  the  St.  Paul  Railway.— In  testing 
the  electric  locomotives  designed  for  the  4-40  miles  of  electrified 
line  over  the  Rocky  Mountains,  the  Chicago,  Milwaukee  &  St. 
Paul  Railway  has  met  with  gratifying  success.  At  the  time 
of  making  tests  on  the  regenerative  braking  there  was  no  cur- 
rent avj^ilable  on  the  St.  Paul  trolley  wire,  but  the  Butte, 
Anaconda  &  Pacific  furnished  a  goods  train  of  about  4,020  tons 
with  the  power  to  haul  it  over  28  miles  of  track  between  Butte 
and  Anaconda.  The  train  actually  weighed  nearly  4,470  tons. 
A  speed  of  up  to  25  miles  an  hour  was  made  with  this  goods 
train,  and  when  the  regenerative  braking  was  applied  on  the 
near  approach  to  some  10  deg.  curves  the  speed  was  safely 
brought  do\ni  to  16  miles  per  hour.  With  a  fui-ther  application 
the  speed  was  reduced  to  7  miles  an  hour,  smoothly,  without 
shocks,  and  without  the  use  of  the  air  brake.  According  to  the 
"  Electric  Railway  Journal,"  a  number  of  actiuxl  speed  and 
tonnage  tests  were  made  on  the  completed  section  of  the 
electrified  line  on  the  8th  inst.     The  passenger  train  tests  were 
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made  by  one  of  the  new  233-ton  locomotives  drawinsj  tluee 
special  cars  and  running  at  various  speeds  up  to  70  miles  per 
hour,  and  the  tonnage  tests  with  the  freight  locomotives 
included  pulling  2,240  ton«  at  a  uniform  speed*  over  v;ir;(.'.< 
grades  at  16  miles  per  hour. 


OBirCJARY. 


H.  M.  O'Kelly.— The  death  took  place  at  Dublin  on  the  17th  iiH. 
of  Mr.  H.  M.  O'Kelly,  a  retired  superintendent  of  Indian  (JoveniiiKiit 
Telegra]>h.s. 

Killed  in  Action. — \\'e  regret  to  record  the  def.th,  wliirh  h::> 
occurred  in  France,  of  Lieut.  W.  Inchlej-.  Lieut,  liichlcy  was 
formerly  lecturer  on  engineering  pA  the  L'niversity  College.  Notfing- 
ham,  and  on  the  outbreak  of  war  he  received  a  coiimii.s.si()n  in  the 
2nd  J:5attalion  l)uke  of  Wellington's  Regiment,  and  had  seen  some 
heavy  fighting. 

Lieut.  Clarence  A.  Currie,  of  the  Royal  Engineers,  has  died  of 
wounds  received  in  action.  Lieut.  Currie  was  educated  at  Heidel- 
berg, King's  College  School  and  King's  College.  London,  where  he 
was  a  member  of  the  Officers' Training  Corj).s.  He  was  elected  an 
Associate  Memljer  of  the  Institution  of  Civil  Engineers  in  Novem- 
ber, 1914,  and  subsequently  got  a  commission. 

Private  Jas.  L.  Home,  of  the  1  <itli  Jiattalion  Manche.ster  Regi- 
ment, has  been  killed  in  action  at  the  Dardanelles.  Before  he 
'enlisted.  Private  Home  was  apprenticed  to  the  British  \A'estinghouse 
Co.  as  an  electrical  engineer.  He  was  rejiorted  "  missing  "  some 
time  ago,  but  it  is  now  officially  announced  that  he  Mas  killed  in 
action  on  June  4. 


PERSONAL. 


We  regret  to  notice  that  Second  Lieut.  Bernard  John  Wolfe- Barry. 
R.A.,  eldest  son  of  Sir  John  W.  Wolfe- Barry,  has  been  wounded  in 
France.  The  principal  bones  in  one  of  his  arms  have  been  broken 
by  a  shell,  but  there  is  every  hope  that  the  arm  will  be  .saved.  Mr. 
Wolfe- Barry,  who  is  a  member  of  the  English  liar,  volunteered  for 
active  .service  and  got  his  commission  in  January  last. 

It  is  announced  that  a  marriage  has  been  arranged,  and  will 
shortly  take  ])lace,  between  Horace  Field  I'ar.shall,  consult intr 
engineer,  and  Mi.ss  Ellen  Dunlaj)  Payne,  of  Boston  (.Mas.s.),  U.S.A. 

Mr.  A.  Vines  (formerly  Schneider),  a  British  born  sid»jeet,  and 
managing  director  of  Messrs.  Evershed  &  Vignoles  (Ltd.).  has  by 
deed  poll  (dated  J>ec.  .'il,  1  it  1."))  abandoned  his  form<'r  surname  of 
Schneider  and  a<lopted  and  will  u.se  henceforth  his  mothers  maiden 
name  of  Vines. 


APPOINTMENTS  VACANT  AND  FILLED 


Manchester  Corporation  have  sanctioned  the  promotion  of  Mr. 
A.  E.  McKenzie,  chief  assistant  engineer,  to  the  ix)sition  of  deputy 
chief  eno^ineer  of  the  electric  supply  department  at  £700  per  annum, 
incrersing  b\  annual  increa.ses  of  £50  to  £800. 

Mr.  H.  C.  Babl).  chief  assistant  at  Hawick  electricity-  works,  haS 
been  aj)pointed  engineer  and  manager  of  f>o"ness  electricity  works,  in 
succession  to  Mr.  Rogers.  - 


INSTITUTIONS  AND  SOCIETIES. 


Faraday  Society. — At  the  last  meeting  of  this  Society  a  general 
discussion  \\;'.s  held  on  "  The  Corrosion  of  Ferrous  and  Xon-Ferrous 
Metals,'"  the  subject  being  introduced  by  the  President,  Sir  Robert 
Hadfield,  P'.R.S.,  who  emphasised  the  importance  of  the  loss  due  to 
corrosion.  A  number  of  Papers  were  contributed  by  Dr.  C.  H. 
Desch,  Dr.  J.  X.  Friend,  Mr.  L.  Aitchison,  Mr.  S.  Whyte,  Mr.  Arnold 
Philij)  and  :Mr.  W.  E.  C;ibbs.  :Most  of  the  Papers  dealt  with  the 
various  chemical  aspects,  but  Mr.  Philip  in  his  contribution  supported 
the  theory  based  on  the  zinc-copper  couple.  At  the  conclusion  of  the 
meeting  a  demonstration  was  given  of  the  Cumberland  electrolytic 
]jrccess  for  the  jjrevention  of  corrosion. 


ARRANGEMENTS  FOR  THE  WEEK. 


The  Borough  of  Swindon  Edunition  Committee  invite  applications 
for  the  jiermanent  iii)|K)intmenl  of  liead  of  the  engineering  depart- 
ment of  the  technical  institution.  Commencing  .salarv  t2(Mi  jK-r 
annum,  rising  by  increments  of  £10  to  £2.'>0.  further  particulars 
from  (he  Prin(i|)id,  to  whom  immediate  ai)plication  sh<mld  be  made, 
at  the  Technical  histiliilion.  Swindon.     Sn  mlirrti.xniifut. 

Applications  arc  invited  for  the  position  of  shift  engine«T  at  the 
Chester-street  generating  station,  Aston  Manor,  liirmingham. 
Commencing  salary  £130,  increa.sing  to  £2tKl  jht  annum.  .\pi)li- 
cations  to  the  eityelectrical  engineer.  Mr.  R.  A.  Chnttoek.  14.  Dale 
End.  Birmingham,  by  Monday,  17th  inst.     Sff  nn  iidrrrtisrmrnl. 

A  foreman  is  recpiired  for  a  large  wiring  contract.  Sff  advertiMmml. 

A  works  electrician  is  wanted  by  the  Stnmlard  Small  Arnii*  Co. 
Lench-street.  Birmingham.     Spr  ndrrrti.iniifttl. 

The  Covernment  of  Malta  require  an  aH.Hi8tant  electrical  engineer. 
Salarv  £i:«t  l.")(»  i»er  annum.  Applications  to  Messrs.  PriH-cc. 
Cardew,  Snell  ^  Rider,  8.  Queen  Annes-gate.  1/mdon.  S.W. 

A  ])ractical  electrician  is-  reipiired  by  A»MTtillery  VrUnii  Coimcil. 
Salary  £2.  UK  per  week.      .\pi)lications  to  the  Clerk. 

Mr.  James  Cvnrie.  C.M.C..  hi;s  been  ap|M>int<Ml  to  diivcl  the  work 
of  training  mmiition  workers.  .Mr.  Currie  was  princiiwd  «»f  Uonlon 
College  and  Director  of  Education  in  tlie  S.mh'n  fnuu  1«.»<«»  t«i  MM4. 

Mr.  J.  B.  Kelt  bam.  of  Cknuester.  has  been  rtp|winte<l  electrical 
engineer  at  Mc.\i)orougb. 


TUESDAY,  Jan.  llth. 

Institution  of  Civil  Exoineers. 
5:30  p.m.     Meeting  at  the  Institution,  Great  George-street,  West- 
minster, S.W.     Paper  on  "  The  Electric  Locomotive,"  by  Mr. 
F.  W.  Carter,  M.A. 

M.wcHESTER  Section  of  the  Institction  of  Electrical  Engineers. 
7:.30  p.m.     Meeting  at  the  Engineers'  Club,  17.  Albert -square.  Man- 
chestc     Paper  on  'The  Pre-deterniination  of  the  Performance 
of  Dynamo  Electric  Machinery,"  by  Prof.  Miles  Walker. 
Illimin.^tino  Engineering  Society. 
s  p. III.     Meeting   at   the   Royal   Society  of   Arts,   St.   .John-street, 
.^dclphi.  W.C.     Discussion  oj^ned  by  Mr.  J.  S.  Dow  on  "Some 
Principles  of  Industrial  Lighting  "  (with  sjjecial  reference  to  the 
first  re])ort  of  the  Dejjart mental  Committee  on    '  Lighting  in 
i'actorics  and  Workshops  ""). 

WEDNESDAY,  Jan.  12th. 

RoY.\L  Society  of  Arts. 
3  p.m.     .Meeting  at  .John-street.  Adclphi.W.C.    Lecture  by  Mr.  .Tames 
Swiidnirne,  P\R.S.,  on  "  The  Science  of  Some  Toys"  "  (juvenile 
lecture). 
Uirmin(;h.\m  Section  of  the  Institvtion  of  Electrical  Engineers. 
1  p.m.     Meeting  at   the  University.     Pr.per  by  Prof.  Miles  Walker 
on    "The    Predcterniiniition  of  the   Pc  formance  of  Dynamo- 
Electric  Machinery." 
Yorkshire  Section  of  the  In.stitition  of  Electrical  Enc; inkers. 
7  p.m.     Meeting  at  the   Philosophical  Hall.  Leeds.     Pa^x«r  by  Mr. 
.1.    H.    Hcar<l   <m    "The    IX-sign   of   High-pressure    Distribution 
Systems." 

THUBSDAY,  Jan.  13tb. 

Institction  of  Electrical  Engineers. 
S  p.m.     Meeting   at    the   Institution.    Victoria    Embankment.   W.C. 
PaixT    on    "  Tlie    Pre-determination    of    the    Performance   of 
Dynamo  Electric  Machinery.  '  by  Prof.  Miles  Walker. 

ENGINEERING  INSIITUTIONS    VOLUNTEER   TRAINING  CORPS. 
iMticcr  Connuanding.  Lic\it.  I'olnncl  C.  B.  «.  i..\Y,  V.D. 
Tlu'  following  Orders  have  been  issued  for  the  wiM-k  commencing  Jan- 
10.  llUfi:^ 

Drills  :  (»:2.">  to  7:2.%;  7:2."i  to  8:2."i  p.m. 
Monday.  Jan.   10th.—  Sceti<ms  1   and  2.  Technical ;    Sections  3  and  4, 

S(piad.     Sinnalliu):  Section  and  Recruits. 
Tuesday.  .Ian.  llth.-    School  <if  .\rms.  (i  to  7  p.m. 
Thursday.  Jan.   Kith.  -I>hooting  for  Sections  1   and  2,  and  Signalling 

Section. 
Friday.  Jan.    Uth. — Sections  l\  and   4.  Technical:    Sections    1    and   2, 

Squad.     Signalling  S<'ction  an<l  Recruits. 
S«tun'.ny.  .Ian.  l.")!!!.      Cniform  p.irade.     Time  and  place  will  be  posted 
nt  Head(piarters  later. 
.\piM)i})linfntjs. — {H'ction    Commander    L.    .\.    I>"vy    to    be    Musketi^ 
S<'rBeRnt. 

S«-ction  (\irpornl  J.   McArthnr   Butlor  to  l>e  Section  Commander  of 
N".  2  S<'ction. 

Sections   for   Tc-hnical    p.irade   at    Headqunrte-s.    London    Electric*! 
lMHjin''e-s.  4«\  R<'men'\v -street.  S.W. 

Sections  (or  Hh<Hiting  p.iratle  at  Miniature  Ranges. 
V'nIcNs  itherwiM-  onle-eil.  all  jwrades  at  Chester  Hotiae. 
MemlicMs  who  have  not  \-el  In'i-n  nieasure<l  for  uniforms  must  c*ll  at 
S\m«el  \\''  s..  Lntlirate  Hill,  as  soon  as  jxiKoible.     Payment  for  I'niforma 
i'>  1h'  n»a«Ie  to  the  Ailjutant. 
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ELECTRIC  TRACTION  ON  THE   GIOVI  LINE. 

{Concluded  from  p.  452.) 

Auxiliary  Apparatus. 

Tlie  two  12  kw.  transformers  for  the  auxiliary  apparatus  have  two 
secondary  windijigs,   one  giving  three-phase  current  at   110  volts 


Fig.  9.     Am  Compressor. 

between  phases  or  64  volts  from  each  phase  to  the  neutral  point,  and 
the  other  single-phase  current  at  about  90  volte.  From  these  the 
wires  are  taken  to  a  small  switchboard  in  the  centre  of  the  cabin  for 


pressor  [see  Fig.  9).  The  compressed  air  works  the  brakes,  the 
movement  of  the  trolleys,  the  high-tension  switchgear,  the  rheostat, 
the  whistles  and  the  sanding. 

3.  Another  110-volt  three-phase  motor  driving  a  circulating  pump 
for  the  rheostat.  This  is  automatically  set  in  action  when  using  the 
rheostat  for  starting.  ; 

4.  The  lighting  circuits.  f.  , 

5.  The  measuring  instruments. 

6.  The  electromagnets  controlling  the  valves  that  admit  air  to  the 
switching  api^aratus. 

In  Fig.  10  is  shown  the  lay-out  of  the  compressed  air-piping.  There 
are  two  reservoirs,  one,  D,  for  the  brakes,  and  another,  C,  for  the  rest 
of  the  apparatus.  They  are  connected  through  a  non-return  valve, 
so  that  the  brake  pressure  will  not  be  affected  by  a  leakage  in  the 
accessory  apparatus.  An  automatic  regulator  keeps  the  pressure"at 
92  5  lb.  per  square  inch.  In  the  rheostat  there  is  a  float  that'  is 
lifted  when  the  plates  are  fully  submerged.  This  turns  off  the  air, 
which  then  actuates  the  piston  of  a  short-circuiting  device. 

For  the  electromagnets  controlling  the  air  valves  of  the  high- 
tension  switchgear  sirgle-phase  current  at  90  volts  is  used.  The 
voltage  can,  however,  be  regulated  down  to  bo  volts,  so  as  to  avoid 
excessive  heating  of  the  coils.  Subsidiary  contacts  on  the  relays 
provide  that  the  main  switch  cannot  be  closed  imtil  the  speed-con- 
troller is  in  the  correct  position,  and  prevent  the  driver  taking  other 
false  steps. 

Special  couplings  on  the  locomoti^  es  allow  any  number  of  them  to 
be  controlled  by  one  man  in  the  cab  of  the  foremost. 

The  controlling  mechanism  for  starting  and  regulating  the  power 
taken  by  the  motors  is  as  sim))le  as  it  is  ingenious.  Above  the  rheo- 
stat is  a  little  horizontal  balance  beam  having  a  small  angular 
movement,  which  by  turning  in  one  direction  opens  the  valve  which 
admits  ah-  into  compartment  B  (Fig.  8),  and  in  the  other  direction 
closes  this  and  opens  an  escape  valve.     At  any  particular  position  of 


=411  ^ 


X 


Fig.  10. — Arrangement  of  Air  Piping. 

Brake  Control. — D,  Main  air  reservoir  ;  E,  Westinghou£e  brake  pipe  ;  F,  Triple  valves;  G,  Auxiliary  reservoirs  ;  H.  Brake  cylinders  ;  M.Controlof  adjustable  brake  ;  N,  Contro 
of  Westinghouse  brake  ;   0.  Escape  valve  ;    L,  Pressure  gauges  :   X,  Blow-off  cock  ;   Z,  Adjustable  brake  pipe  ;  T,  Stopping  valve  ;  U,  Receiver  :  w.  Isolating  valves. 

E'ectro-pneumatic  Apparatus. — a,  Compressors  ;  c,  Main  reservoir  ;  /.  Sanoers  ;  ?,  Oil  separator  ;  A,  Main  switch  ;  /,  Non-return  valves;  n,  Hand  pump  ;  p,  Speed  controller 
9,  Rheostat;  y,  Whistles  ;  /,  Safety  valve  ;  «,  Valve  for  hand  pump;  f,  Valves  for  sanders ;  f'.  Valves  for  whistles  ;  x,  Blow-off  cock  ;  y,  Trolley  control; /r,  Trolley  cylinders 
2,  Main  valve. 


connecting   ar,y   piece   of   apparatus    to   either    transformer.     The 
following  are  fed  from  these  low-tension  circuits  : — 

1.  A  small  fan  coupled  directly  to  a  llO-voit  three-phase  motor 
for  cooling  the  main  motors  and  the  rheostat. 

2.  Two  twin-cylirder  aii'-compressors,  each  worked  by  two  110-volt 
three-phase  motors  directly  coupled  one  on  either  side  of  the  com- 


the  driver's  controller  handle  a  certain  tension  is  given  to  a  spring 
which  tends  to  tm-n  the  balance  in  the  way  that  admits  air  so  aa  to 
rr.ise  the  liquid  in  the  rheostat.  This  is  opposed  by  a  wattmeter 
mechanism  operated  by  potential  and  cm-rent  transformers  in  the 
main  stator  circuits,  so  that  wlicn  the  power  taken  rises  too  high  thf 
strength  of  the  spring  is  overcome,  the  balance-lever  moves  over,  an( 


488 


THE  ELECTRICIAN,  JANUARY  7,  1916. 


air  is  allowed  to  escaj)e,  thus  lowering  the  liquid  and  increasing  the 
resistance.  By  this  arrangement  the  current  in  the  motors  is  never 
too  great,  whether  starting,  running  at  full  speed,  or  climbing 
gradients.  Thus  it  is  possible  to  keep  the  torque  at  such  a  value  that 
advantage  is  taken  of  all  the  adhesion  that  the  circumstances  permit, 
and  to  maintain  it  at  this  value  during  the  period  of  starting.  That 
the  system  works  excellently  in  jtractice  can  be  seen  by  the  graph  of 
energ\'  absorbed  when  starting  a  190-ton  train  (Fig.  11).  This  also 
shows  the  short  time  necessary'  to  change  over  from  cascade  to 
parallel  connections,  which  is  done  by  means  of  the  second  handle  of 
the  driver's  controller,  oj)eratingelectro-pneumatirally  the  speed  con- 
troller already  referred  to.  It  will  ])e  noticed  that  the  total  starting 
t  ime  is  less  than  200  .seconds.  This  has  also  Ijeen  .ittained  with  a 
380-ton  train  requiring  two  engines  on  a  gradient  of  1  in  28,  even  in 
weather  which  was  such  as  to  make  the  adhesion  very  unfavoura  ile. 
With  these  locomotives  on  the  line  from  Pontedecimo  to  Busalla. 
trains  up  to  weights  of  450  tons  have  been  dealt  with  on  the  double- 
traction  system — i.e.,  with  engines  in  front  and  rear — the  coefficients 
of  adhesion  being  about  0-22,  on  a  gradient  of  1  in  28.  Taking  this 
experiment  as  a  basis,  it  seems  fair  to  reckon  on  a  normal  coefficient 
of  0-2,  and  this  is  confirmed  by  daily  practice,  seeing  that  even 
during  the  winter  it  has  never  been  found  to  be  necesarj-  to  reduce 
the  load  assigned  to  a  locomotive.  Other  tests  related  to  the  heating 
effect  produced  on  the  motors  by  their  ordinary-  routine,  and  diagrams 
have  been  taken  over  a  ]>eriod  of  20  hours  on  trains  hauleil  by  two 
locomotives.     Thej'  were  taken  with  a  speed  of  4.5  km.  an  hour  on  the 


poimd -wound  d\Tiamo  mounted  on  the  same  shaft  as  the  alternator. 
There  are  two  sets  of  'bus  bars,  which  are  connected  to  the  machines 
and  the  line  by  Westinghouse  three-phase  oil  switches  controlled 
electrically  from  the  switchboard.  From  the  same  bars  connections 
are  taken  to  two  175  kw.  transformers  for  serving  the  auxiliaries  and 
to  a  sjjecial  liquid  rheostat.  The  latter  Ls  rendered  necessary  by  the 
regenerative  braking  system  ased  on  the  line.  When  a  train  is 
ruiuiing  dowTihill  withoiit  the  brakes  and  the  motors  are  operating 
as  generators  they  are  turning  at  a  speed  above  sXTichronism.  If, 
then,  there  were  so  many  descending  trains  that  more  energy  was 
returned  to  the  station  than  was  being  generated,  the  speed  of  the 
alternators  would  be  dangerously  increased  if  no  means  were  adopted 
of  absorbmg  the  surplus.  By  an  automatic  device,  however,  the 
water  resistance  already  mentioned  is  switched  on  to  the  line  when 
these  conditions  arise.  The  rheostat  makes  use  of  the  outflowing 
cooling  water  from  the  condensers,  and  the  same  mechanism  that 
puts  it  into  action  also  regulates  the  amoimt  of  water  admitted 
according  to  the  power  to  be  dissipated. 

The  working  day  is  limited  to  18  hours,  and  this  has  had  the  eflfect 
of  reducing  the  average  length  of  time  which  any  individual  serves 
by  29  jier  cent.  The  limit  of  18  hours  has  been  fixed,  as  it  was  not 
thought  advisable  to  run  the  turbo-alternators  at  the  central  station 
when  the  loatl  was  practically  negligible.  Other  arrangements  are. 
therefore,  made  for  dealing  with  some  of  the  la.st  trains  at  night  on 
thv-  descending  gradient.  As  for  repairs,  a  careful  inspection  with  the 
rectification  of  trifling  defects  takes  place  every  10  or  12  days,  and  this 
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FlO.  11. — ReoILATION  ObT.XINED  when  RlNNING  IT  TO  28  M.P.H. 

(1)  Insertion  of  motors  and  opening  of  brakes:  (2)  Starting  up  with  motor  connected  in  cascade  up  to  Um.p.h. ;  (3)  Running  at  Um.p.h.     (4)  Changing  over  to  parallel  connec- 
tion of  motors  and  acceleration  up  to  28  m  p.h. :  (5)  Running  at  28  m.p.h. 


tip-gradient  and  of  22-5  km.  an  hour  on  the  do\ni-gra<le  with  the 
regenerative  control,  with  an  interval  of  80  minutes  In-tween  two 
HUccessive  ascents  and  descents.  These  tests  sIiowckI  that  the  rise 
in  temperature  was  never  more  than  75*^0.  The  locomotives  an> 
very  solidly  construct«d.  and  give  their  output  without  any  marke<I 
wear  in  tlie  working  )»ints.  As  for  the  a]ii)anittis  for  collecting  the 
current  from  the  overhead  wire,  the  wear  on  the  prismafic  contact 
tubes  was  rather  heavy  at  first,  but  matters  have  siiuv  imj)rov(Hl  ; 
now  it  is  ])ossible  to  have  a  life  of  3,500  km.  for  these  tulws. 

The  I'owkr  Statikn  ,\t  ('hi.\pi'ei,la. 

The  station  has  a  total  capacity  of  lO.fKHl  kw.  It  is  situated 
beside  (ienoa  harbour,  and  can.  then'fore.  taki  condensing  water 
from  the  .sea.  The  .same  transporter  running  from  the  station  to  the 
quay  serves  to  bring  in  coal  antl  takes  awa\  ashes. 

There  are  two  batteries  of  .'^even  water-tube  boilers  each  of  4.025  »q. 
ft.  heating  surface,  and  working  at  a  pressure  of  220  lb.  per  .-((luaro 
inch.  A  (ircen's  economiser  is  litte<l  to  one  of  the  batteries  Su|»cr- 
hcatcrs  raise  the  steam  tem|K>ratur<'  to  (»20'F. 

^  There  are  at  )ueseni  i  wo  geiicrating  sets  of  5.00(1  kw.,  each  enpablo 
of  n  continuous  overload  of  0.25(t  kw..  or  10.000  kw.  for  five  niiinit.  ■.. 
but  a  third  may  be  installe*!.  Kaeh  set  consists  of  a  l*ar.>oiis  \\(  ,■ 
inghousc  steam  turbine  couphxl  directly  to  a  three-phase  Wcstinp 
house  alt(>nia(or  ar.d  an  exciter.  Ctirrent  is  generated  at  13.0(M1  vniis 
and  Ulj  cycles,  and  lli.-  cvcitcr  can  cive  a  current  of  l.tMMI  auqxic  -- 
at  05-70  volts. 

The  tm-bincs  are  ot  the  nn\nl  tyju-  (partly  '  '         ily  n- 

action)  and  are  double-ctidcd  and  symmetrii  iteiing 

at  the  centre  and  leaving  at  each  end.  This  rliminates  nil  end- 
thrust.  Water-sealed  glands  are  u.sed  at  the  In-arinp';.  S)«<>ed 
regulation  is  elYert(>(l  by  a  centrifugal  governor  and  a  mtvo  iii,.*<>r. 
Two  We8tinghouse-Ix»blanc  condensers  serve  each  turl»ine. 

The  generators  ,ire  of  the  rotating  field  t>i>e.  with  both  stator  ami 
rotor  laniinaled.  Tliey  have  two  poles,  so  tha*  the  .'<jhmhI  at  a  fn - 
'\ucncy  of  1G§  is  1,000  revs.  i>or  niiii.     The  exciter  is  n  six-jKile  corn- 


makes  it  jiossible  to  contmue  working  for  a  year  before  a  general 
overhaul  is  necessary.  The  recuperative  system  has  showni  itself 
to  be  very  suitable  for  lines  of  tliis  descrijjtion.  and  by  it  there  is,  as  it 
Were,  a  sort  of  link  connecting  ascending  and  descending  trains,  from 
the  existence  of  which  both  of  them  benefit.  In  this  respect  the 
electric  system  may  be  fitly  compared  to  the  fimicular  system. 


SOME  DIFFICULTIES  IN  THE  DESIGN  OF  HIGH-SPEED 

GENERATORS. 


The  following  is  a  report  of  the  discussion  at  the  meeting  of 
the  .Manchester  Section  of  the  Institution  of  Electrical  En- 
gineers, (>n  Tuesday,  Nov.  3tH]i.  on  I'mf.  A.  B.  Fields  Paper  on 
the  above  subject.  An  abstract  of  the  Paper  appeared  m  our 
is,siio  of  Nov.  2(5,  191.5. 

Mr.  A.  E.  McKenzie  dealt  with  the  authors  remarks  on  the  question 
of  rotor  v-ntiLition,  and  asked  what  ilisadvantagcs  obtained  in  rlcinoina 
tlu«  air  Vx'fore  a<bui8sion  to  the  pencrator.     The  nv  '  * 

faviMired    this   cl<-ansiiig.     'I'lje   sjK-aker   expressed    a;  ,  le 

lhr<  c  ]>art  wc<li;e,  and  referred  ti>  the  great  diflioulty — in  fact.  im|M>i<M- 
Inlily    -<)f  making  a  satisfactory  job  of  a  solid  wedpe,  jierhaps,  <•  f'   .r  7  ft 
lonj{  with  the  jirencnt  hi^ih  perijihoral  s]>eeds  giving  a  stress  of  n 
per  si|uare  inch  at  the  surface  of  the  key.     There  were  advn: 
ilitiilitciily    in    haviiiir   extornnl    n^u-tances,    particularly   whi 
"  tl»i>  \vc  lit  to  the  madiino  ter 

""rnal  I.  :.l  be  of  little  use  in 

to  the  Bvstem.  whrreaa  external  renctAneo  would  eonsideraUly  ) 
the  currvnt  fl«>winj!  to  the  faulty  machine  from  the  other  gen<-^ 
The  author  Mated  that  the  larffc  niachinesi  were  dehimied  to  have  a 

n  •  ,1.    The  ■  •  \ 


-  i^ivmp  ; 
(if  only  seven  times  norm.il  was 
lucton*  waj>  intere««tm>:.  and  the  sp« 


h 
'11 


wveral  machtue8  ha\-ing  windings  of  tubular  or  rectanpdar  form  to 
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enable  aii'  to  pass  through  the  conductor.  The  cooling  would  un- 
doubtedly bo  more  effective  in  tliese  designs  than  in  the  case  of  cooling  air 
coming  into  contact  with  only  a  small  portion  of  the  conductor  periphery. 
The  circular-type  conductor  was  much  better  to  insulate  than  the  rect- 
angular type,  which  tended  to  cause  fracture  of  the  insulating  material  at 
the  corners.  Mr.  Seaton  had  referred  to  recent  troubles  in  stators  only, 
whereas  he  (Mr.  McKenzie)  had  known  of  consideral)le  trouble  in  the 
past  with  built-up  rotors  ;  the  solid  rotors  had,  iiowever,  given  no  troul)Ic 
whatever. 

Dr.  G.  W.  WoRRALL  dealt  with  the  use  of  fans  on  rotors,  and  advocated 
the  use  of  external  fans  in  nearly  all  cases.  A  better  sj'stem  of  ventila- 
tion was  obtained,  and  nothing  was  lost  from  the  point  of  view  of  overall 
efficiency.  Axial  ventilation  was  preferabk;  to  radial  ventilation,  and 
the  trend  of  design  seemed  to  be  in  the  former  direction.  Ventilation 
systems  should  be  arranged  so  that  all  air  ducts  could  be  thoroughly 
cleaned.  The  speaker  had  experienced  considerable  trouble  due  to 
breakdown  of,  end  windings  of  rotors.  As  the  author  pointed  out,  it  was 
almost  impossible  in  building  U])  machines  to  apply  the  actual  i)ressures 
to  windings  which  occurred  in  practice.  Did  the  windings  actually 
move,  and  if  so  did  they  take  up  a  permanent  set  after  the  first  few  runs, 
or  did  they  move  outwards  and  inwards  each  time  the  machine  was 
started  and  stopped  ? 

Mr.  JiTHLiN  congratulated  the  author  upon  the  ingenious  and  elegant 
solution  of  a  problem  of  extreme  difficulty.  As  stated  in  the  Paper, the 
through  shaft  was  out  of  the  question  in  a  machine  of  the  diameter  and 
sjjeed  referred  to.  Even  in  50-cycle  machines  the  stress  difficulties 
would  be  considerable.  The  author's  figure  of  20,000  lb.  for  stress  inside 
the  rotor  was  probably  under,  rather  than  over,  the  mark  and  in  order  to 
secure  the  discs  it  was  necessary  to  shrink  them  on  with  stresses  con- 
siderably above  the  running  stresses.  It  was  also  required  that  the 
discs  should  fit  the  shaft  when  running  at  maximum  speed, otherwise 
the  discs  would  float,  which  was  not  permissible.  Fortunately  this 
country  was  well  situated  to  obtain  steel  forgings  of  large  and  small 
sizes,  and  for  that  reason  it  was  probably  unnecessary  to  adopt  a  disc 
construction  until  very  extreme  sizes  were  encountered.  British  steel 
makers  were  preija-red  to  supply  veiy  large  rotors  having  excellent  phy- 
sical properties.  The  standard  specification  for  ordering  high-speed 
rotors  was  as  follows  -. — 

Ultimate  tensile  strength 80,000  lb.  per  sq.  inch. 

Elastic  limit  45,000  lb.     „ 

Elongation,  in  2  in 24  per  cent. 

Bending  test  (cold  bending) H  in.  bent  tlirough  180  deg. 

without  fracture. 

These  results  were  very  satisfactory  from  every  point  of  view,  although 
it  was  unnecessary  to  use  steel  of  such  quality,  except  in  very  high-speed 
machines.  In  the  case  of  ordinary  small  sizes  where  speeds  were  reason- 
ably low,  steel  of  considerably  less  tensile  strength  could  be  used  with  an 
ample  factor  of  safety.  The  tests  were  not  limited  to  the  longitudinal 
diicction,  and  British  makers  were  prepared  to  supply  forgings  with  the 
physical  qualities  mentioned,  tests  being  taken  in  both  radial  and  tan- 
gential direction,.  American  steel  makers  had  not  yet  been  able  to 
guarantee  such  radial  test  pieces.  Recent  tests  on  a  rotor  forging  for  a 
large  machine  running  at  3,000  revs,  per  min.  gave  the  following  results  : 


Longitudinal. 
}      90.000      . 


Ultimate  tensile  strength 
(lb.  per  square  inch)      j' 

Elastic  limit,  ditto 54.000 

Elongation  (in  2  in.) 29  p.c. 


Radial. 

83,200 

45,200 
28  p.c. 


Tangential. 

.     88,000 

.     46,000 
.     28ip.c. 


All  the  bending  tests  were  satisfactory  at  180  deg.,  and  radial  test  pieces 
would  be  taken  not  more  than  3  in.  to  4  in.  from  the  surface.  With  such 
material  there  should  be  no  difficulty  in  constructing  large  generators  of 
1,£00  or  3,000  revs,  per  min.  In  order  to  make  a  comparison  with  the 
machines  mentioned  by  the  author,  a  1,500  revs,  per  min.  machine  should 
be  considered  as  the  standard  speed  for  this  country.  Such  a  machine 
would  have  a  diameter  of  about  55  in.,  and  its  weight  would  probably  be 
about  30  tons.  The  following  details  represented  the  procedure  adopted 
Ly  one  of  the  leading  British  steel  makers  in  the  manufacture  of  large 
rotors.  An  ingot  of  approximately  115  tons  and  94  in.  in  diameter 
would  be  used  and  50  per  cent,  cut  oif  at  the  toj)  end  to  ensure  homo- 
genety  of  material.  A  12,000-ton  press  would  forge  the  ingot  down  to 
the  required  diameter,  the  ends  being  forged  down  in  a  smaller  press. 
The  reduction  in  area  would  then  be  about  2i  to  1,  so  that  the  work  done 
was  quite  considerable.  After  rough  machining  the  rotor  would  be 
thoroughly  annealed,  and  in  this  process  probably  more  was  done  to  the 
Cjuality  of  the  steel  than  was  generally  appreciated.  Regarding  the 
internal  stresses,  which  were  very  high  unless  the  material  was  treated 
exceedingly  carefully,  it  was  to  be  noted  that  in  the  finished  rotor  there 
were  radial  ducts  dividing  the  rotor  into  sections  to  a  considerable  depth, 
(»in.  to  8  in.  These  ducts  would  materially  tend  to  release  the  stresses 
in  the  longitudinal  ditection.  The  slots  for  the  coils  and  the  ventilating 
ducts  under  the  slots  would  to  a  certain  extent  release  the  stresses  in  the 
longitudinal  direction,  so  that  in  the  finished  rotor  the  remaining  initial 
stresses  would  be  fairly  well  released.  Being  assured  of  a  supply  of  steel 
of  suitable  quality  which  would  permit  the  construction  of  large  machines 
with  solid  rotors,  there  were  certain  advantages  which  could  not  be 
neglected.  In  the  matter  of  critical  speed,  for  example,  this  could  be 
calculated  much  more  accurately  in  the  case  of  the  solid  rotor.  Another 
advantage  of  the  solid  rotor  was  that  the  stiffness  of  construction  per- 
mitted a  smaller  diameter  for  a  given  output  which  would  give  a  slightly 
better  efficiency.     It  would  also  be  possible  to  use  self-contained  blowers 


in  many  cases  where,  with  the  author's  construction,  the  increafied  lengtK 
would  make  it  impo.ssible.  The  outside  slir)-rings  was  a  feature  of  con- 
siderable importance  in  cases  where  high  critical  sfeeds  were  required. 
The  rings  demanded  a  good  deal  of  room  in  the  conwt ruction,  with  th<- 
result  that  the  critical  speed  had  to  come  down  or  the  rotor  sb  •>> 

be  increased.     By  placing  the  slip-rings  outside  the  bearing.s  tb'  e 

between  bearings  was  considerably  reduced,  and  another  objectioiiablo 
feature,  high  peripheral  speed,  would  be  obviated,  (ireater  acceaeibility 
to  slip-rings  was  also  obtained.  The  one  objection  to  the  solid 
rotor  at  the  present  time  was  the  cost.  Considering  material  alone,  the  ' 
cost  would  be  in  the  ratio  of  1  to  lO  in  favour  of  rlisc  construction.  Thi» 
was  counterbalanced  to  some  extent  by  increa.sed  labour  on  the  disc-s, 
but  the  ultimate  cost  of  a  rotor  constructed  of  plates  would  probably  be 
slightly  less  than  the  cost  of  the  solid  rotor. 

Mr.  O.  D.  Seatox  said  there  was  no  less  than  100,000  kw.  of  high-speed 
generating  machinery-  out  of  commission  in  this  countrj'  through  defec- 
tive stators. 

Mr.  F.  A.  Ktjyser  described  a  system  of  ventilation  which  eliminated 
some  of  the  objectionable  features  of  axially  ventilated  machines.  The 
speaker  exhibited  a  cross-sectional  sketch  of  an  8,000  kw.  2,400  revs,  per 
min.  machine.  Axial  vent  chambers  were  provided  in  the  usual  way  by 
means  of  holes  punched  in  the  core  laminations.  Nine  radial  air  ducts,  each 
f  in.  wide,  were  provided  instead  of  one  central  duct.  Each  axial  duct 
was,  therefore,  divided  into  10  equal  sections,  the  sections  being  con- 
nected together  by  means  of  a  system  of  axial  tubes  which  were  welded 
to  the  ventilation  spacers,  the  tubes  serving  at  the  same  time  to  maintain 
the  required  distance  between  the  punchings.  At  certain  places  the 
connecting  tubes  were  left  out  and  semi-circular  distance  pieces  used, 
which  allowed  the  air  to  escape  from  the  axial  ducts  to  the  radial  ducts. 
The  air  outlets  were  evenly  distributed  over  the  whole  length  of  the  core, 
an  equal  number  of  axial  ducts  delivering  to  each  radial  duct.  In 
addition  to  the  elimination  of  the  large  central  discharge,  another  advan- 
tage could  be  obtained  by  arranging  the  air  streams  to  secure  a  counter 
fiow  action,  the  air  streams  in  adjacent  ducts  having  opposite  directions 
of  flow.  This  aiTangement  reduced  the  high  temperature  which  oc- 
curred near  the  air  outlet  of  axially  ventilated  machines  and  equalised 
the  temperature  over  the  whole  length  of  the  core.  In  connection  with 
st.ator  coil  bracing  and  the  type  of  armature  winding  for  turbo-generators,, 
the  diamond  type  of  winding  illustrated  in  the  Paper  had  been  exten- 
sively used  in  the  United  States.  The  copper  coils  were  formed  com- 
pletely on  metal  or  wood  formers,  insulated  and  baked.  \Mien  complete, 
the  coils  were  dropped  into  open  armature  slots  and  magnetic  or  fibre 
wedges  inserted  on  the  top  of  the  coils.  The  bracing  of  the  end  con- 
nectors by  means  of  radial  clamps  made  a  rigid  and  substantial  job. 
Small  blocks  of  hornbeam,  or  similar  insulating  material,  were  roped 
between  the  straight  part  of  the  coils  which  extended  beyond  the  core 
and  braced  that  portion  of  the  winding  into  a  solid  circle.  The  diamond 
winding  was  usually  made  with  the  number  of  coils  equal  to  th?  number 
of  slots,  each  slot  receiving  two  coils.  Fractional  pitch  could  be  used 
with  advantage,  especially  on  two-pole  machines,  the  overhang  of  the 
winding  and  stray  field  losses  in  the  cast-ii-on  parts  of  the  armature  being^ 
greatly  reduced.  Such  losses  were  sometimes  extremely  high,  especiaUy 
if  concentric  type  winding  was  employed.  The  winding  process  in  the 
shops  lequired  comparatively  little  labour  ;  the  coils  were  simply  dropped 
into  the  open  slots  and  wedged,  the  coil  braces  bfeing  verj'  easily  fitted. 
Most  shop  engineers  preferred  this  tj'pe  of  winding  to  the  concentric  typij. 
A  disadvantage  of  the  diamond  wincling  was  the  open  slots  which  intro- 
duced extra  losses.  If  wide  slots  were  used,  magnetic  wedges  were 
absolutely  essential.  Furthc  more,  if  a  defective  coil  had  to  be  replaced 
it  involved  the  removal  of  several  coils  and  consequent  damage  to  insu- 
lation. Complete  re-winding  was,  however,  comparatively  easy.  Con- 
centric type  winding  was  illustrated  by  a  sketch  of  a  5,500  kw.  3.0OO 
revs,  per  min.  machine,  the  winding  consisting  of  separate  bars  and  end 
connectors.  When  only  one  conductor  per  slot  was  used  it  was  necessary- 
to  split  the  conductor  into  a  number  of  parallel  straps  to  avoid  eddy 
currents.  The  slot  conductor  was  machine  wrapped  with  mica  insu- 
lation and  then  placed  axially  into  semi-closed  slots.  The  ends  were 
then  bent  and  individual  connectors  electric  lUy  welded  or  sweated  to- 
the  bars.  The  end  connectors  were  braced  by  means  of  wood  blocks  and 
metal  bolts,  which  clamped  the  connectors  rigidly  together  against  .the 
end  plate.  Heavy  metal  rings  connected  the  ends  of  the  bolts  and  pre- 
vented bending.  It  was  repeatedly  observed  that  after  a  short  circuit 
the  straight  coil  extensions  moved  outward  in  a  radi.'l  direction,  and  in 
order  to  prevent  this  movement  segmental  pieces  of  fibre  were  inserted 
in  the  windings  between  coils  and  also  against  the  iron  to  prevent  insu- 
lation cracking  ard  causing  a  short  to  trame.  Large  tiu-bos  jrovided 
with  this  bracmg  had  been  repeatedly  shorted  at  normal  volti>ge  and  no 
winding  damage  or  deformation  had" occurred.  The  concentric  winding 
as  described  had  the  advantage  that  each  bar  could  easily  be  replaced 
without  disturbing  the  remainder,  but,  generally  speaking,  a  breakdown 
neses.sitated  complete  re-winding  due  to  tire.  The  semi-closed  slots  were 
also  an  advantage  appreciated  by  designers  in  avoiding  magnetic  wedges. 
The  high  local  stray  field  around  the  end  connectors  resulted  in  heavy 
eddy  current  losses  in  the  cast-iron  parts.  Referring  to  the  subjectof 
rotor  coil  bracijig,  the  speaker  gave  an  example  of  a  15,000  kw.  1,500 
revs,  per  min.  tXvo-pole  machine,  having  a  radial  forged  rotor  40  in. 
diameter,  weighing  22  tons.  The  torque  developed  on  short-circuit  was 
roughly  10  times  normal,  and  this  produced  a  force  of  15  lb.  acting  on 
each  pound  of  copper.  The  maximum  deflection  of  the  winding,  which 
was  l^  in.  width  copper,  was  0015  in.  If  only  the  flywheel  ettect  of  the 
turbo  were  taken  into  account  the  deflection  was  0-008 in.  These  figures 
suggested  that  a  substantial  field  strap  would  suffice  to  prevent  daaiage 
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■after  a  short  circuit,  and  this  was  verified  in  actual  tests  on  machints  oi 
l'),OW}  kw.  and  30,000  kw.  Bracing  tunded  to  obstruct  the  ventilation 
of  the  end  connections,  and  as  this  temperature  was  often  the  limiting 
feature  of  design  it  was  very  important.  The  speaker  agreed  that  coil- 
retaining  rings  should  ha  secured  to  avoid  displacement  on  a  short 
circuit.  Tightly  slirinking  on  the  end  plates  or  core  might  be  adopted 
in  place  of  the  key.  as  this  could  be  niadj  to  ensure  a  soUd  grip  at  full 
speed  and  avoid  the  keyway  which  was  undesirable  on  account  of  th<- 
•high  stresses. 

Dr.  Cramp  said  it  was  difficult  to  judge  the  author's  argument  without 

more  technical  data  than  was  actually  quoted.     The  sjxjaker  had  iM-en 

obliged  to  deduce  a-  much  as  jKis-ibk-  from  the  suggestions  given,  and 

in  this  way  he  had  cidculated  the  field  winding  and  other  details,  isuch  a^ 

the  flux  per  pole,  which  would  appear  to  be  100-niillion  lines.     From  this 

data  it  was  possibK-  to  estimate  IIk-  corrcsjjonding  densities  as  well  as  th<- 

weight  of  the  rotating  copper,  and  thus  to  obtain  an  idea  of  the  limitations 

impo.sed  by  the  very  high  apeod.     The  example  selected  was  not  one  of 

the   most  difficult,   since   no   large   commutator   was   involved.     Ajjart 

from  this,  however, the  author  had  shownthat  the  first  general  limitation 

was  the  frequency,  and  the  second  was  the  material  avaikble.     Great 

and   ap])ro])riate  stress  was  laid   ujjon   the  concurrent  develojjment  of 

material  and  design,  which  had  rentiered  the  combination  of  large  output 

with   high   s]>eed    possible.     The  speaker  cordially  approved   the   term 

"  yield  point  '"  instead  of  '  elastic  limit  '"  throughout  the  I'ajKjr,  but  there 

was  no  indication  of  what  the  author  considered  to  Ix?  a  safe  stress  with 

respect  to  a  given  yield  j)oint — i.e.,  no  indication  was  given  of  the  factor 

of  safety  employed.     Jt  seemed  desirable  to  point  out  another  limit  not 

mentioned  in  the  Paper  beyond  which  any  increase  in  peripheral  speed 

might  lead  to  uneconomical  design.     This  limit  was  introduced  l)y  a 

consideration  of  the  fact  that  in  a  slotted  rotor  when  certain  limiting 

<lensities  were  decided  upon  there  was  a  corres})onding  maximum  slot 

area.     Thus,  if  it  were  assumed  that  no  flux  passed  straight  down  the 

slot,  and  that  the  ratio  of  the  flux-density  in  the  air-gap  outside  a  given 

)iair  of  slots  to  the  flux-density  at  the  roots  of  the  teeth  was  known,  then 

the  depth  of  slot  was  given  by  the  expression 

R(l-K-7nK)/(l  +  m), 
where  R=rotor  radius, 

TO=ratio  : — width  of  slot /width  of  tooth  at  rotor  periplierj-, 
K  =  flux-density  ratio  just  assumed. 
Similarly,  the  width  of  the  slot 

—  pniHl-^-m), 
-where  p=rRlot  pitch  at  periphery  of  rotor. 
Thus  the  area  A  of  the  slot  was  given  by 

/m-mK  —  m'K\ 

^^'  \     a+my     / 

'lA           fl-K-wK-ml 
whence  — —P^[ -. 

dm  [       (1-f-w)'         J 

Here  d-A/dm^  was  obviously  negative,  so  that 

1-K-mK— m=0 

was  the  condition  for  I  A)  to  be  a  maximum,  where  »/i  =  l— K'l-f  K  f<ir 
maximum  slot  area.  Here  p  was  regarded  as  decided  by  factors  indepc  n- 
•  lent  of  K,  which  was  n-tially  the  case.  Under  any  circumstances,  th*- 
deiilli  of  the  slot  woidd  U-  such  that 

l>K(l+m)  ••.'•..>2K/(l-fK). 

so  that  there  was  n  limit  to  the  |)ossibIe  value  of  K.  In  many  cases  the 
mnxinium  possible  slot  ntia  dcnmndecl  a  slot  whose  iiro|M)rtionH  were  for 
other  reasons  undisirable.  but  the  ealetdation  at  least  showed  in  which 
•lireclion  inaxininni  rmtinit  lay.  Now  the  area  of  the  slot  niultiplie<l 
by  the  space  factor,  by  the  specific  weight  of  cJipiK-r.  by  the  square  of 
the  velocity,  and  divided  by  yli  was  a  measure  of  the  centrifugal  force 
acting  upon  unit  length  of  the  tooth  root.  Equating  this  to  the  M-ction 
•of  the  t<M>th  root  midtiplieil  l)\  the  safe  sfrexs  corn-sponding  to  the 
niaterial  used,  would  show  wheth<'r  the  most  ••eononiical  desimi,  as 
dictated  l)y  eleetromngnel  i'-  considerations,  was  consistent  will)  t  lie 
perijiheral  speed  anil  materi  i|  proposed.  Taking  fiuuri-s  which  the  author 
had  not  given  and  eniiiloyini:  them  ns  alH)ve.  the  s|)eaker  conelud«Hl  that 
designers  were  approaehinu  the  limit  when  thoy  would  nf>t  have  mnteriHl 
whicii  would  carry  the  stress  corresponding  to  the  niaxiinuiu  cop|>er 
which  <on|(l  lie  got  into  the  slot.  \Vh<ii  this  jM.nit  was  arrived  at.  eitlier 
till"  slot  dimensions  coulil  be  cli!(ni{<-d  (which  might  entail  waste  of 
material). or  the  material  in  the  ►lots  might  Ix-  changed.  Korexamph. 
.iluininium  might  be  used,  as  there  was  n<»  obvious  renmin  nsainst  it.  The 
author  had  pointed  out  the  necessity  of  knowing,  not  only  the  physical 
characteristics  of  the  material,  but  also  its  history.  This  was  .'»  now 
factor  of  great  iin|»ort.in<-e.  Itei-aniing  critical  sped,  tin-  s|«>«ker  was 
«|uit<!  in  agreement  with  tiie  author.  I)ut  Io<m1  deM^'iers  did  not  take  the 
saiiie  view.  When  s|M(ifyilig  a  turlMi-alteriiator  in  which  the  entiral 
HjM-ed  was  to  be  above  the  .qwvd  at  which  the  machine  ran.  n  wril-known 
«lesignor  soid  there  was  no  necessity  for  any  such  limit,  as  no  on«>  would 
pay  for  it.  Presumably,  this  attitude  would  now  1m<  alMilislu^ii.  The 
(luthor  had  stated  that  the  action  of  the  rotor  was  not  the  s.-inie  a. Ml  would 
)>e  if  the  shaft  wer«>  -epa  rated  from  the  rot<ir  itw^lf.  and  that  this  w.is  nif  n- 
tioned  a.>  of  theoretical  rather  than  practical  iiiten-st.  This  was  n«t  at  all 
clear,  and  seenii>d  of  gnvit  practical  iinjs>rtanc«\  Heganling  ventilation, 
the  author  stated  "the  system  which  lentls  itwif  Iw-st  Xrt  the  other 
features  of  the  machine  that  we  shall  have  to  adopt  is  one  combininc 
an  axial  passage  under  the  winding  siots  with  a  radial  "  " 
tribnted  over  a  fairly  wide  ci-nlral  i>ortion  of  the  rotor."  I 
tinned  by  many  designers,  and  it  w.is  thought  that  pnre  axial  ventiia-  ' 


Type  of  Wedge. 


I  tion  was  very  much  Ix^tter  when  it  could  be  accomplished.  It  .seemed 
that  this  statement  was  rather  didactic,  and  based  upon  test  figxires 
which  the  author  would  jierhaps  publish.  The  disadvantage  of  the  three- 
part  wedge  was  that  the  edges  of  the  teeth  would  be  rather  liable  to 
damage  when  ])ushing  the  wedge  into  position.  It  also  seemed  difficult 
to  get  the  wedges  to  bed  projjerly.  The  speaker  submitted  the  following 
as  a  good  ty]K'  of  wedge  : 

Regarding  air-gap  reluctance  as  affect- 
ed by  the  stator  slots,  ilr.  Carters 
Paper  on  '"  Air-gap  Induction  "  was 
a  fine  exam])le  of  what  might  be 
carried  out  to  a  very  much  greater 
extent.  It  was  similar  to  the  method 
developed  by  Schwarz  and  Christ, 
ofl^eln.  and  given  in  some  detail  in  Prof. 
•T.  J.  Thomson  "s  "  Recent  Researches." 
It  would  be  reasonable  in  the  case 
of  large  machines  to  work  out  the 
special  case  in  considerable  detail,  or, 
if  such  calculation  was  too  lengthy. 
Prof.  Hele-Shaws  method  could  be 
used,  or.  failing  this,  a  fair  geometrical  approximation  could  be  obtained 
'graphically,  using  i)ro])ortional  dividers. 

Prof.  Miles  W.vlker  said  one  of  the  main  features  of  the  Paj>er  was 
the  d<scripJion  of  a  rotor  built  up  of  thick  steel  plates,  which,  as  the 
author  ])oiiited  out,  was  ])articularly  suitable  for  very  large  outputs. 
When  dealing  with  very  high   peripheral  si)eeds,  say  about   2.4O0  revs. 
jM-r  min..  and  large  diameters  it  became  necessarj-  to  look  round  for  some 
construction  other  than  the  solid  type  of  rotor,  which  was  very  satis- 
factory for  fairly  large  sizes.     The  «i)eaker  assumed  that  the  author 
did  not  advocate  a  departure  from  the  solid  tyjie  in  cases  where  it  was 
definitely  jiroved  that  good  results  could  be  obtained,  and  where  the 
stresses  were  not  as  high  as  required  for  the  large  machines  run  at  very 
high  sjK'cds.     Regarding  rotor  windings,  the  typo  shown  in  Fig.  3,  p.  275, 
had  been  ])rovcd  to  be  perfectly  satisfactory,  simple  and  convenient  to 
use  in  orclinary  .'hop  practice  :    but  he  was  convinced  that  for    large 
rotors  dealing  with  many  thousands  of  amix>re-turns  |)er  pole  at  high 
jK-ripheral  speeds  a  better  winding  could  be  put  forward.     (Prof.  Walker 
then  described  a  wuiding,  details  of  which  he  had  already  contributed  to 
the  London  discussion.)     Referring  to  the  author's  design,  the  methods 
of  ventilating  the  stator  were  well  worked  out.  also  the  method  of  com- 
pressing the  rotor  coils  while  the  wedge  in  the  slots  was  being  fitted 
overcame  what  had  always  been  a  real  difficulty.     The  plan  of  getting 
the  stator  coils  a  long  way  back  from  the  rotor  was  very  good,  and  might 
be  carried  further.     If  the  slots  were  made  3  in.  or  4  in.  deeper  than  at 
present  it  would  be  po.ssible  to  get  quite  a  wide  sjiace  between  stator 
and  rotor  coils.     This  permitted  of  sufficient  leakage  flux  to  cut  down 
the  stator  current  on  short-circuit,  and  obviated  the  necessity  of  pro- 
viding an  exjicnsive  reactance  coil,  which  caused  a  certain  amount  of 
loss.     The  extra  depth  of  slot  provided  a  good  cooling  surface  which 
could  easily  be  cleaned.     Those  acquainted  with  copper  losses  in  stator 
cotxiuctors  owing  to  the  stray  flux  from  the  rotor  would  apprtviate  the 
advantage  of  getting  the  copjx^r  right  away  from  the  rotor.     The  general 
mechanical  arrangement  was  much  preferable  to  the  typo  of  macliino 
where  evcr\thing  was  bunched   near  the  rotor  with  only    ventilation 
iK'hind.     Here  thoy  had  the  ventilation  in  front  on  the  rotor  side.     The 
speaker  was  convinced  that  this  tyjxi  would  come  forward,  especially  in 
verA-  large  machines.     The  author  had  advanced  considerably  towards  that 
great  ilcsideratum  after  the  war — the  cheaj)  supply  of  electrical  jx)wer. 

Mr.  l{.  TowNKNi)  referred  to  his  experience  with  the  tyjx's  of  rotors 
<l<'S(ribed  by  Prof.  Walker,  which  were  satisfactorj'.  Ho  asked  for 
information  concerning  the  large  losses  which  occurred  due  to  eddy 
currents  in  different  ])arts  of  the  machine.  If  a  turbo-alternator  were 
run  on  short  circuit  and  the  driving  power  measured,  this  i>ower,  after 
deducting  friction  and  windage  losses  would  1h»  considerably  greater  than 
the  (alciilated  stator  ('"H  loss.  Th(  ditferencc  might  be  2  jx-r  cent,  or 
more  of  the  ni>rmal  output  of  the  machine,  and  if  this  eddy  current  loss 
e<iulil  1h'  reduced  by  one  hilf.  the  efliciency  would  be  increased  Ijvr  cent. 
togeth"r  with  a  considerable  reduction  in  heating.  There  apjx'ared  to 
1m'  very  little  data  available  as  to  where  this  loss  occurri'd.  its  magnituda 
in  different  parts  of  the  machine,  and  also  the  extent  to  which  it  waa 
inlliieiK  ed  by  diffiTent  load  conditions.  The  latest  edition  of  th* 
standardisation  rules  of  the  .American  Institute  of  Klectrical  Kngineers 
ad\  ised  that  for  the  purpose  of  obtaining  the  efficiency  of  an  alternator 
the  «hole  f>f  the  measured  short-circuit  losses  should  l>e  includ^^^.  but  in 
the  s|M'aker'8  opinion  this  valu(»  was  slightly  lower  th  in  the  true  efficiency. 
1  h>  if  stray  losses  in  turbo-alternators  was  dejjerving  of  thorough 

iii\'  II. 

The  AiTHoR.  in  reply    to    Prof.   Walker,  said  that  the  field  winding 

descrilxMl  in  the  Pajn-r  was  not.  in  his  opinion,  the  final  solution  of  the 

problem  ;   in  fact,  it  wa.n  <loubtful  if  the  final  solution  had  yet  shown  iU 

li'  rid.      Prof.    Walki-r's   system    had    many    advantages.      A   number  of 

small    slots   were    used.    and.    by    excellent  co<iliiig   conditions,    a  much 

shallii\\er  slot  was  ix-rmissible  than  in  the  system  described  in  the  Paper. 

t  'n  \h"  other  hand,  a  nuinlvr  of  small  slots  was  distinctly  a  manufacturing 

disftdvantage  when  dealing  with  heavy  pieces.     The  practice  of  putting 

the  coil  far  back  in  order  to  obtain  the  dcsire<l  reactance  had  l>e<'n  wed 

in   the    I'nited    State-s.   particularly   on   two- pole    machines.     Two  slot 

'lid  Ix"**!!  uwvl.  and  the  sp     •  »  •n'ii  them  serve<l  for  vent-ilat-ing 

The  amount,  of  space  •  .1  bv  Prof.  Walker  niicht  seeni 

but  that  was  a  qiu^tion  of  magnitude  of  quantities.     JUr. 

'  l>een  re8|>onsible  for  a  number  of  machinoa  and  knew  aooie) 

of  the  'hflicultios  encountered  with  lirge  contrU  durt«.     His  system  at 
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ventilation  was  designed  to  overcome  these  difficulties,  and,  if  other 
incidental  difficulties  were  not  too  great,  th(!  system  had  a  bright  pvo- 
spect.  It  had  tlu'  disadvantage  of  some  blind-ended  vents  with  possible 
manufacturing    difficulties.     Mr.    Kuyscr    had    also   referred    to    short- 

•tircuit  tests  on  two-pole  25-cycle  machines,  with  a  view  to  testing  the 
stiffness  of  rotor  coils.  It  was  justifiable  to  take  the  risk  of  unbraced 
coils  on  two-pole  machines,  but  the  risk  appeared  too  great  on  four-])olc 
machines.  It  might  be  assumed  tha;t  the  movement  of  the  rotor  was  so 
great  a  percentage  of  the  whole  inertia  that  a  big  retardation  was  unlikely . 

Cases  had  occurred,  however,  in  which  the  shaft  had  been  twisted,  which 
gave  some  idea  of  the  shock  to  the  windings.  Mr.  Juhlin  had  pointed  out 
that  the  20,000  lb.  stress  for  a  hollow  rotor  was  on  the  low  side  ;  this  did 
not  include  stresses  due  to  lack  of  symmetry  of  structure  or  shrinkage 
stresses.  The  physical  properties  of  large  forgings  obtainable  in  this 
country  were  very  valuable,  although  the  radial  tests  .should  certainly  be 
taken  more  than  .3  in.  from  the  surface.  Ductility  was  required,  not  at 
the  thick  jiart  ©f  the  tooth,  but  at  the  root,  and  on  account  of  a  number 

.  of  fcatm-es  which  could  not  be  calculated.     There  were  manufacturing 

.  difficulties  which  could  not  be  foreseen — things  which  were  intended  to 
fit  did  not  ;  wedges  did  not  fit  along  their  whole  length,  and  certain  parts 
of  a  tooth  had  to  be  stretched  to  throw  the  load  upon  another  part,  and 

.  so  on.  The  ductility  at  the  root  of  the  tooth  was  required  on  account 
of  the  shape  which  it  was  usually  necessary  to  adopt.  It  was  more 
satisfactory  to  find  steel  makers  in  this  country  willing  to  accept  orders 

•  on  radial  tests  taken  in  this  way.  Steel  makers  in  the  States  gave  point- 
blank  refusal.  It  was  perfectly  true,  as  mentioned  by  Mr.  Juhlin,  that 
discrepancy  in  the  machining  of  the  plates  would  induce  weakness  in  the 
structure  of  the  rotor,  and  the  greatest  care  was  necessary  to  obtain  plates 
as  parallel  as  possible.  Bad  joints  in  the  rotor  would  show  up  by  pro- 
ducing low  critical  speed.  Outside  slip-rings  had  many  advantages,  as 
indicated  ;  but  the  mechanical  disadvantage  of  taking  the  leads  through 
the  shaft  was  somewhat  serious,  and,  in  the  author's  opinion,  more  than 
•counterbalanced  the  advantages.  Regarding  the  costs  of  machines,  the 
aiithor  seriously  questioned  Mr.  Juhlin's  ratio  of  3  to  1,  and  considered 
that  there  was  veiy  little  to  choose  between  the  solid  and  built-up  rotor 
when  complete.  Replying  to  Mr.  McKenzie,  the  author  said  that  he 
quite  agreed  that  the  advantages  of  air  washing  or  filtration  were  enor- 
mous, and  he  considered  that  air  filtration,  including  intake  and  outlet 
<lucts,  were  to  be  prominent  features  in  the  big  stations  of  the  future. 
Reference  had  been  made  to  recent  tenders  in  which  the  maximum  short- 
circuit  was  seven  times  normal.  Did  that  refer  to  the  worst  possible  con- 
ditions ?  The  14  times  referred  to  in  the  Paper  represented  the  ratio  of 
the  maximum  possible  peak  current  to  the  maximum  of  a  normal  graded 
current.     Regarding  hollow  coiiductors,  there  were  possibilities  in  the 

■  case  of  tiu'bo-windings,  since  many  years  ago  such  windings  were  used 
on  large  voltage  transformers  in  the  Niagara  district,  water  circulation 
being  used  in  the  low-tension  windings.  Dr.  WorraU  had  referred  to 
external  fans.  The  efficiency  of  these  fans  was  very  considerable,  and 
they  lent  themselves  well  to  an  air  system  for  a  complete  station.  Regarding 
the  possible  movement  of  rotor  windings,  some  movement  certainly  did 
take  place,  but  as  it  was  slight  it  was  easily  taken  care  of.  The  author 
did  not  consider  this  motion  the  cause  of  the  breakdown  referred  to  by 
Dr.  WorraU.  Mr.  Townend  had  contributed  some  valuable  information 
regardmg  welded  joints,  and  he  also  most  truly  pointed  out  that  the 
whole  subject  of  short-circuit  losses  was  greatly  in  need  of  investigation. 
In  large  machines  the  short-circiiit  losses  were  enormous  and  their  chs- 
tribution  quite  unknown.  They  were  too  big  to  be  local,  and  were  pro- 
bably distributed  throughout  the  machine,  otherwise  the  consequences 
would  be  more  serious.  Until  recently  it  had  been  the  practice  of  the 
American  I.E.E.  to  advocate  that  one-third  of  the  short-circuit  losses  be 
included  in  the  efficiency  calculations,  and  it  would  appear  that  the  latest 
suggestion  was  to  include  the  whole  of  them.  Probably  this  erred  on 
the  other  side,  because,  with  the  higher  magnetic  densities  on  load,  there 
was  not  the  same  possibility  of  distortion  as  on  short-circuit,  and  the 
losses  would  be  expected  to  be  less.  In  reply  to  Dr.  Cramp  regarding 
the  factor  of  safety,  the  author  said  the  machines  were  all  tested  at  20 
per  cent,  over  speed,  and  would  hold  together  at  50  per  cent,  over  speed. 
With  reference  to  rotor  slots,  size  of  teeth,  &c.,  there  were  other  matters, 

.  such  as  getting  heat  out  of  the  copper.  The  tooth  stresses  were  not  a 
serious  matter,  since  if  they  were  a  salient  feature  a  better  steel  could  be 
used  without  any  great  increase  in  cost.  A  4  per  cent,  nickel-steel  was 
very  good,  and  if  chrome-steel  were  adopted  the  question  of  tooth  stresses 
would  be  negligible.  The  Paper  did  not  cover  commutator  difficulties 
or  similar  matters,  but  was  written  expressly  on  the  design  of  high-speed 
alternators.  Regarding  the  dependence  of  critical  speeds  upon  the 
deflection  of  the  rotor,  the  point  only  became  of  practical  importance 
when  vibration  was  set  up.  Hitherto  no  vibration  has  occurred  in  these 
rotors.     Mr.  Carter's  work  on  "  Air-gap  Reluctance  and  Main  Losses  " 

.  seemed  to  show  that  in  general  the  question  of  air-gap  reluctance  could 
be  accurately  enough  determined  in  these  machines.  A  slight  variation 
was  of  no  consequence  at  all,  and  the  inclusion  of  them  could  be  cal- 
culated with  quite  sufficient  accuracy  by  rough  methods.  The  question 
of  rotor-face  losses,  however,  was  obsciure,  and  Mr.  Carter's  work  ilid  not 
cover  the  case.  Certain  conventional  assumptions  were  made  to  work 
out  the  loss  in  terms  of  the  permeability  and  specific  resistance  of  the 
material.  Very  little  was  known  of  the  permeability,  and  the  flux  was 
unknown.  The  pulsations  penetrated  only  a  short  distance  into  the  face 
of  the  rotor,  and  the  material  at  the  face  was  probably  carrying  a  higher 

■  Hux-density  at  low  permeability.  A  little  further  along,  the  permeability 
-changed,  and  it  was  this  absolute  uncertainty  as  to  the  way  in  which  the 
.permeability  varied  which  made  the  Carter  formula  quite  indefinite. 

In  the  Discussion  at  Leeds.  Dr.  S.  F.  Barclay  said:— With  regard  to 
■the  steel  rings  for  retaining  the  rotor  end  windings,  there  is  one  point  to 


which  the  author  has  not  referred,  and  that  is  the  opening  of  the  rings 
due  to  the  centrifugal  force.  For  example,  in  the  case  of  a  typical 
5,000  kw.  3,000  revs,  per  min.  alternator  when  running  at  full  speed  the 
rotor  ring  increases  003  in.  in  diameter,  and  is,  therefore,  actually  floating 
quite  clear  of  its  seatings.  It  is  not  practicable  to  prevent  the  floating 
by  shrinking  the  rings  on  to  their  seatings.  The  floating  may  have 
several  undesirable  effects,  but  the  principal  one  is  change  of  balance. 
This  undesirable  feature  is  entirely  safeguarded  againnt  by  making  the 
ring  and  its  outer  supporting  flange  all  in  one  piece.  This  construction 
is  adopted  by  Messrs.  Vickcrs  (Ltd.)  as  standard  with  all  sizes  of  poly- 
phase turbo- alternators.  In  the  case  of  single- phase  machines,  a  similar 
construction  is  employed,  but  a  band  of  high  tensile  manganese-bronze 
is  introduced  between  the  core  and  the  steel  ring.  The  extra  co.st  of  the 
solid  steel  end  ring  compared  with  the  built-up  construction  is  justified 
by  the  mechanical  soundness  gained,  and  the  construction  also  has  other 
useful  features.  For  example,  the  supporting  Hange  can  bo  given  such 
stiffness  that  the  ring  docs  not  need  to  be  registered  on  the  core  ;  an 
effective  gap  between  the  core  and  the  ring  may  thus  be  provided,  very 
considerably  reducing  the  magnetic  leakage.  Moreover,  the  opening 
between  the  ring  and  the  core  is  most  effective  in  improving  the  ventila- 
tion of  the  rotor  end  windings.  The  short  length  of  rotor  coil  between 
the  core  and  the  ring  is  given  adequate  support  by  extending  the  wedges 
beyond  the  core  into  the  ring.  The  ring  is  made  a  sound  press  fit  on  its 
seating  on  the  shaft,  and  is  positively  driven  by  kej-s  of  ample  size.  The 
complete  ring  is  turned  from  a  hollow  nickel-chi-ome  steel  forging  having 
an  elastic  limit  of  at  least  40  tons  to  the  square  inch,  an  ultimate  strengtfi 
of  at  least  50  tons  to  the  square  inch,  and  a  minimum  elongation  of  20 
per  cent.  After  being  forged  the  rings  are  annealed,  and  after  rough 
turning  are  re-annealed,  oil-hardened  and  tempered.  The  treatment 
ensures  the  rings  being  homogeneous  throughout  and  free  from  appre- 
ciable initial  stress.  Circumferential  and  longitudinal  tests  are  taken 
from  each  ring.  Under  any  ordinary  condition  of  out-of-balance — such 
as  occurs  on  furnace  work  &c. — the  solid  steel  end  rings  are  found  to 
keep  perfectly  cool.  The  amount  of  out-of-balance  for  which  the 
machines  described  bj'  the  author  had  to  be  designed  is  quite  unusual, 
and  no  doubt  it  was  desirable  to  introduce  a  little  copper  into  the  rings 
in  the  way  described.  The  wedge  described  by  the  author  is  ingenious, 
but  in  my  experience  is  unnecessary.  If  a  good  lead  is  given  to  the 
wedge  and  a  metal  liner  is  placed  on  the  top  of  the  coil,  all  the  downward 
pressiu-e  desked  can  be  obtained  with  an  ordinary  wedge.  Moreover, 
the  wedge  described  must  require  special  tackle  to  apply  the  vertical 
pressure  to  the  whole  of  its  length,  and  that  might  be  a  grave  disadvantage 
in  carrying  out  a  repair  on  site.  As  the  rotor  revolves,  the  stress  in  the 
bolts  increases  as  they  move  to  the  bottom  and  decreases  as  they  move 
to  the  top.  Therefore,  superimposed  on  the  coiastant  initial  stress  is  an 
intermittent  stress  being  applied  and  removed  over  2i-million  times  a  day. 
Since  the  bolts  are  a  reamered  fit  in  the  core  the  diameter  of  the  screwed 
portion  must  be  less  than  that  of  the  body  of  the  bolt.  Therefore,  the 
area  of  the  bolt  in  the  short  length  between  the  face  of  the  nut  and  where 
the  thread  ends  is  appreciably  less  than  that  of  the  rest  of  the  bolt.  As 
the  intermittent  stress  comes  on,  the  short  length  of  reduced  area 
stretches  more  in  proportion  than  the  body  of  the  bolt,  causing  local 
weakness.  Also,  the  driving  torque,  by  tending  to  twist  the  rotor  and 
increase  the  bolt  length  adds  to  the  bolt  stress,  and  a  short-circuit  must 
similarly  add  considerably  to  the  stress.  It  is  also  to  be  remembered 
that  the  action  of  tightening  the  nuts  must  impose  a  considerable 
torsional  stress  on  the  bolts.  It  is,  therefore,  to  be  expected  that  a 
breakdown  will  occur  in  the  course  of  time  in  consequence  of  a  fatigue 
fracture  at  the  bottom  of  the  thread  just  outside  the  nut.  It  would  be 
interesting  to  learn  how  long  the  machines  have  been  running,  and  if 
there  have  been  any  failures.  The  construction  could  have  been  in- 
proved  by  using  high-tensile  steel  bushes,  a  reamered  fit  tlirough  the  core 
and  with  the  bolts  passing  through  them  with  an  ample  clearance,  and 
turned  down  then-  whole  length  to  a  diameter  slightly  less  than  the 
diameter  of  the  bottom  of  the  thread.  The  statement  made  by  the  author 
at  the  discussion  in  London,  that  steel  manufactm-ers  would  not  accept 
the  test  in  a  radial  direction  immediately  below  the  siuface,  must  be 
contradicted.  The  maximum  .stress  in  the  rotor  occurs  at  the  root  of  the 
tooth,  and  from  eveiy  forging  made  by  3Iessrs.  ^'ickers  (Ltd.)  a  radial 
test  is  made  at  that  part,  "and  no  forging  would  be  used  unless  the  test 
showed  that  the  properties  of  the  steel  were  in  every  respect  suitable  for 
the  duty.  An  example  of  the  results  obtained  in  the  case  of  a  rotor 
forging  for  a  5,000  kw.  2,400  revs,  per  min.  tm-bo- alternator  are  given 
herewith  • — 
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Fig.  2.— Rotor  Forgixg  for  a  5,000  kw.  Turbo- Alter>-.4Tor. 
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It  will  be  noticed  that  the  tensile  strength  is  practically  uniform  through- 
out, and  the  elongation— even  in  the  case  of  the  radial  testis— has  a  verj- 
satisfactory-  value.  ]t  is  always  possible  to  work  to  a  factor  of  safety  of 
at  least  (3  to  1,  and  when  it  is  remembered  that  the  tooth  stress  is  a  pure 
tension  and  constant  in  magnitude  it  shows  how  safe  is  the  forged  rotor 
construction.  Provided  that  high-class  forgings  can  be  obtained,  un- 
doubtedly the  solid  forging  is  the  ideal  construction  for  all  outputs  at 
;3,()00  and  3,000  revs,  per  niin.  For  large  outputs  at  1,500  and  1,800 
revs,  per  min.  the  soundest  construction  is  to  have  a  hollow  forged 
cylinder  shrunk  on  to  a  through  shaft.  With  either  construction  a 
definite  guarantee  can  be  given  for  the  strength  of  the  steel  in  the 
direction  required.  The  only  possible  apology  for  the  rotor  built  up  of 
plates  bolted  together  is  that  the  constructioirsaves  money.  lu  flealing 
with  solid  forged  steel  rotors  there  are  several  essential  points  that  must 
be  observed.  (Ij  Large  allowances  must  be  made  on  the  forging,  .so 
that  all  metal  unavoidably  damaged  by  the  forging  process  is  removed 
by  machining ;  (2)  by  a  thorough  annealing  after  the  forging  has  been 
made,  and  by  re-annealing,  oil-hardening  and  tempering  after  the  forging 
has  been  rougli-turned,  the  forging  must  be  rendered  homogeneous  and 
Ireed  from  ai)pre(iable  initial  stress;  {li)  the  rotor  design  niu.st  be  such 
that  at  all  parts  the  rate  of  change  of  stress  is  gradual  and  within  the 
capacity  of  the  steel,  The  average  stress  at  any  point  may  be  quite  low. 
but  due  to  a  too  al)ru|)t  change  of  section  the  rate  of  change  of  stress  may 
be  too  gre^at,  resulting  in  the  crvstals  sliding  over  one  another,  and  so 
.A-ausing  a  lati^ui?  fiaUlUC  Ig  develop.  Not  only  must  the  shaft  between 
the  journals  and  the  core  bo  carefully  stepped,  but  also  large  radii  must 
be  provided  at  all  changes  of  section,  and.  moreover,  all  the  radii  should 
be  formed  truiy  and  be  given  a  dead-smooth  finish.  An  additional  point 
in  favour  of  the  forged  steel  rotor  that  will  be  api)reciated  by  the  pur- 
chaser is  that,  in  the  remote  contingency  of  there  being  any  Haw  not 
detected  by  the  tests  and  exposed  Jiy  the  machining  operations,  it  is 
almost  certain  that  th(!  overspeed  test  at  the  makers'  works  would  show 
its  presence,  whereas  with  a  rotor  of  the  kind  described  in  the  Paper,  any 
defects  of  design  would  most  probably  not  be  found  out  until  the  machine 
had  been  in  service  for  some  time.  I  can  quite  appreciate  thr-  statement 
made  that  the  type  of  rwtor  described  has  no  true  critical  speed,  but  the 
I'xplanation  L'iven  l)y  the  author  is  not  clear.  The  area  of  the  plates  in 
c()mj)ression  is  very  considerable  compared  with  the  area  of  the  holts, 
and,  therefore,  the  addition  of  even  a  few  hundred  |)ounds  to  the  holt 
stress  would  cause  the  bolts  to  elongate  sufficiently  for  the  plates  to  lose 
their  comprosion  and  become  loose.  This  opening  and  closing  of  the 
plates  would  etfcctively  damp  the  natural  transverse  vibrations,  and. 
therefore,  th«i  rotor  would  have  no  critical  sjieed.  This  condition  holds 
gftoil  if  the  fit  of  the  sjjigots  is  free,  but  if  they  were  made  a  good  press  fit. 
one  inside  the  other,  very  probably  there  would  be  a  definite  critical 
speed  having  a  value  liable  to  change  and  difficult  to  forecast. 


REPORT  ON  THE  WORK  OF  THE  TECHNOLOGY  DE- 
PARTMENT OF  THE  CITY  &  GUILDS  OF  LONDON 
INSTITUTE. 


The  Report  t)ii  the  work  of  tlie  Dcpaitmcnt  of  Teclmolojjy 
of  the  City  and  Guihls  of  London  Institut*^  for  th<'  session 
IIM  1-15  talc-'s  till'  foini  of  a  hulky  vohnno.  I'nlike  a  <.Miod 
many  ll<'])orts  it/  makes  int^Mcstin;^  n-aclin/^.  In  |)articular  th»> 
general  and  statistical  sections,  and  the  examiners'  rcj)orts 
dt'.scrve  attentive  stndv.  We  <jive  l)el<i\v  Inief  e.\tracts  fnun 
the  Report,  and  we  comment  npon  the  e.xainin'-rs'  reports  on 
Kh'ctrieal  Kiij^ineerin;;  in  another  column. 

There  has  never  been  a  time  n*  which  sound  technical  educ.ition  wm^  ho 
necessary  fir  tin-  ijromolion  of  the  eoiuitry's  trad<'  or  proniisrd  so  iiunh 
for  its  fiitiiri'  wcjfiirc.  If  the  nation  is  to  be  (iroiMTly  i'(|uip|K-d  t<>  laki- 
up  again,  with  nn  even  wider  nieaKurr  of  success,  its  pliicc  in  tlif  triuic  of 
the  world,  it  must  look  to  tlu)se  who  are  reB|Kinsibli>  for  the  teehnital 
tiaining  of  the  younger  gciu-ration  of  innnagerM.  artiMins  anil  oiHTntiv«'s. 

The  detailed  statistics  given  in  Tables  I.  to  III.  show  clearly  thi-  iniiin 
facts  of  till"  ])ast  years  work,  and  it  will  suflie«'  to  call  attention  to  .  i  jtaui 
points  of  interest,  which  deserve  further  explanation  or  mnnuent. 


Table  I. — Omtml  KrsuU*,  TechnoUtgy. 


I' 


^  car 


1880 
188.-. 
IS'.Mf 
ISila 
1<.HH> 

i«u»r. 

HMO 
1<I14 
I'.MTi 


No.  of 
subjects  of 
exainiiuition 


24 

42 
41) 

Ii4 

m 

75 

7:$ 


Ko.  of 

examination 

centres. 


89 

ir.7 

210 

440 
418 
4r.7 
410 


No.  of 
clasHes. 


Students         .\t'.  t>l 
in  candidates' 

nt  tendance,      pnpof*. 


2ft:i 
4s:{ 
7:v.t 
2.182 
2.tloi 
4.:<2o 
fi.oio 
4.i>515 


n.nnc. 

12.02J 
24.020 

:u.is'.i 
4i.tn8 

o:i.227 
.'>.».Jt<.M5 
47.0.V* 


3.iM.> 

•>.t^il7 

14. ...-.1 
10.782 
24..'»oS 
2.1.110 
l.%.r.2;{ 


No.  o( 


2.II.S 

:<..'.o7 

.-..824 
8.114 

Il.8;t8 
I4.10.-. 
U.r.7(> 

«t  Mill 


(■on>p;Hing  the  finures  of  Tible  1.  for  1914  and  f.ir    1015,  it   will  Ih- 
MnderstfH.d   I  hut   the   gi  eater   percrnt«ge  reduction   in   the  numl>or  uf 


candidates  examined  as  against  the  reduction  in  the  number  of  students- 
enrolled  as  in  attendance  at  registered  clas.ses,  is  accounted  for  by  the 
gradual  withdrawal  of  students  tliroughout  the  session,  owing  to  enlist- 
ment and  other  causes  due  to  the  war.  The  number  of  candidates  in  the 
various  subjects  is,  therefore,  the  better  guide  to  the  relative  effect  which 
war  conditions  have  had  upon  different  industries.  The  decrease  in  the 
number  of  candidates  in  Mechanical  Engineering  proj>er  is  more  than  one 
half.  While  the  candidates  in  Telephony  show  but  little  falling  off.  the 
numbcT  in  Ti-legrajjhy  is  less  by  40  per  "cent.  :  there  is  good  reason  to 
believe  that  this  is  due  to  the  large  number  of  telegraph  operators  and 
linemen  whose  services  are  being  utili.sed  in  the  Army. 

Table  H.— Results  in  Certain  Subjects,  1913-14,  1914-1.5.* 


Subject. 


.:::} 


Telegraphy 
Telephony 
Wiremen's  work 
P'lec.  engineering 
Elec. -metallurgy. 
Alkali  m'lmf'ture 
Soap  m'nufaeture 
Coal-tar  ])roducts 

Di.stillation 

Color 'g  matters 
Painters  oils,  col- 
ours (fcvarnishcs 

Oils  and  Fats 

Glass  making 

Leather  tanning. 

Silk  dyeing 

Wool  dyeing 

Cotton  <lyeing 

Leather  dvcing... 


Centres  where 
taught. 


Students 

in 

attendance. 


j   Candidates    j 
;  at 

examinations.' 


Pi 


1913-14,1914-15  1913-14  1914-15    1914      1915  '   igi.V 


34 

55 

124 

4 

2 

3 

1 

1 

4 

10 

2 
4 
8 
16 
1 


30 


1 

1 

5 

8 

2 
2 
9 
12 
1 


1,386 


57 

1,349 

117 

5,432 

4 

137 

2 

17 

2 

26 

19 

0 


793 

1,007 

4,252 

78 

12 

11 

10 
8 


{!'•? 


015 
35 

MM 

1,952 

72 

42 

17 

24 
7 


92 

m 

47 

92 

74 

39 

57 

47 

22 

36 

22 

13 

173 

162 

103 

227 

140 

143 

.50 

11 

17 

602 

677 

253 

1,341 

37 

38 

9 

21 
13 

35 
33 

23 
14 

m 

104 
18 


415 

4.52 

126 

626 

29 

23 

7 

16 
8 

14 
20 

i7 
13 
40 
66 
17 


The  proportion  of  candidates  who  have  been  successful  in  passing 
their  examinations  stands  at  63-2  per  cent,  of  those  who  i)resente<l 
themselves,  which  is  j.ractically  the  same  figure  as  in  1914,  and  no 
marked  divergencies  ai)pear  in  the  more  important  subjects,  even  when 
the  reductions  in  numbers  exceed  the  average.  It  may.  therefore,  b«' 
concluded  that  on  the  whole  those  who  are  still  receiving  technical 
instruction  are  being  as  well  prepared  as  before.  The  decrease  in  the 
number  of  the  older  candidates  entering  for  the  Final  examinations  might 
have  been  ex])ected  to  be  higher  than  in  the  case  of  tho.se  entering  for  the 
lower  tirades.  l)ut  no  such  tendency  is  traceable  ;  while  the  decrease  in 
the  candidates  for  the  lower  Grades  is  35  jkt  cent.,  it  is  only  29  j)er  cent. 
for  the  Final  examination,  and  in  both  1914  and  1915  the  number  of 
Final  candidates  is  between  17  and  IS  jier  cent,  of  the  total. 

As  indicated  above,  the  variations  in  the  ]H'rcentages  of  failures  in  the 
different  subjects  considered  separately  (Table  111.)  are  not  more  marked 
than  may  be  found  in  other  years  under  normal  conditions.  The  results 
in  Telephony  show  im])rovenient  ;  in  Telegraiihy  they  are  not  so  good, 
anil  Electric  Wiremens  Work  still  shows  a  high  jvrcentage  of  failures. 
.Attention  was  called  to  the  subject  of  Electrical  Engineering  in  last 
year's  Report,  and  it  is  to  be  regretted  that  the  failures  in  Grades  I.  an<'. 
II.  are  again  so  high  in  s])ite  of  the  fact  that  the  Institute  makes  it  :■ 
geneial  condition  of  entry  to  the  (>xaminaf  ion  that  the  candidate  should 
have  attended  satisfactorily  classes  for  b  t!i  leetiins  and  lalwirat'irx 
practice  in  this  subject. 

Table  III. — Dttaiiiof  Passes  ami  Faihircs  in  Elrrlrlf/tl  Enginefring 

and  Allied  Suhjrrls. 


Subject.         |H  z; 

Final. 

Grade  (or  Graders) 
below  final. 

TotaL 

•—  *^" 

1st. 

2nd. 

Fail. 

Isf.     2nd. 

FaiL 

Pa*s 

leleCTaphv 602 

11 

23 

41 

1  181    ,  2(H) 

146 

41.5 

- 

Teleplionv   '677 

15 

40 

48 

147 

241 

177 

452 

--"  •»••  - 

Kle.'.  Wiremen'n' 

( 

W(.rk  253 

10 

;2i» 

11 

2o 

76 

116 

126 

127 

50  1 

Elec.  Eiigin'r'ng. 

(Jrnde  1 1771 

•  •• 

.364 

(;rade  H.  e.e.  303 

... 

173 

(wade  II..  a.c.  228 

78 

Final  3« 

>> 

0 

28 

n 

;:>   .  1  < 

Electro  .  metftl- 

lurgv    (Omd? 

I.) 

17 

... 

... 

\:i 

4 

2.3.. 

Electro-  metal  • 

hiTf^y    (Grade 

II.  and  final) 

20 

3 

o 

3 

.. 

n 

1 

i(. 

! 

.•m.(I 

•  Wo  include  in  (his  Table  the  Cheinical  and  Allied  Trades,  ao  a*  to  give 
K'lne  idea  of  the  natn-p  of  the  task  confronting  tho!^  who  are  endenv- 
<  uritvg  to  organifc  (he  Bri(iKh  Chemical  Indus(ry. — [Eds.  E.] 
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In  India  imd  thf!  Colonics  034  candidates  were  examined,  428  passes 
were  recorded,  and  three  ])rizes  were  awarded.  The  corresponding 
figures  for  1014  were  753  candidates,  482  passes  and  two  prizes. 

The  principal  items  of  interest  from  the  examiners'  reports  on  Tele- 
graphy, Telejihony,  Wiremen's  Work,  Electrical  Engineering  and  Electro- 
metallurgy are  given  below. 

Telegraphy.- — The  results  are  still  disappointing  in  the  Final  Grade. 
The  standard  reached  generally  is  far  helow  what  it  should  be,  seeing  that 
the  questions  set  are  all  within  the  syllabus  and  arc  not  of  a  very  difficult 
character.  The  more  complex  methods  of  telegraphy  do  not  appear  to 
receive  from  teachers  that  attention  which  their  importance  demands. 
The  gradual  and  general  extension  of  tyy)e-printing  systems  should  be 
well-known  to  all  teachers,  yet  most  candidates  imperfectly  understand 
the  most  elementary  principles  and  appear  to  have  no  ])ro])er  conce))tion 
of  any  system  as  a  whole.  The  fact  that  few  candidates  attempted  the 
question  on  oscillating  circuits,  and  that  most  of  the  answers  were  not 
of  a  high  order,  indicates  that  the  now  important  subject  of  wireless 
telegraphy  receives  scant  attention  from  teachers  and  students. 

Telephony. — In  the  Grade  I.  examination  where  explanatory  or 
"  skeleton  "  diagrams  are  asked  for,  candidates  show  reluctance  to  com- 
mit themselves  to  anything  but  full,  or  nearly  full,  standard  diagrams  of 
connections.  Clear  ideas  of  principles  are  better  conveyed  by  simpliiicd 
diagrams,  and  teachers  would  do  well  to  encourage  this  class  of  diagram 
when  dealing  with  working  principles. 

In  the  Final  Grade  incomplete  answers  and  diagrams  were  too  frequent 
and  there  was  a  lack  of  full  appreciation  of  the  more  practical  consider- 
ations governing  the  utility  of  various  devices. 

Electric  Wiretneits  Worl'. — In  the  written  paper  of  Grade  I.  the  results 
this  year  are  disappointing,  the  answers  showing  that  a  very  large 
percentage  of  the  candidates  either  had  had  very  little  practical  experi- 
ence in  wiring,  or  had  not  taken  advantage  of  their  opportunities. 
Generally  the  weak  points  appear  to  be  a  lack  of  knowledge  of  the  general 
construction  of  buildings,  of  the  newer  methods  of  wiring,  simple  applica- 
tions of  Ohm's  law,  and  the  heating  effects  of  the  electric  current.  As 
regards  the  practical  work  this  was  almost  as  disappointing  as  the 
written  work.  A  particularly  simple  test  was  set,  and  it  is  surprising 
that  any  candidate  should  have  failed  to  do  it  correctly. 

Generally  speaking  the  results  in  the  Written  Paper  of  the  Final 
Examination  were  satisfactory.  Candidates  generally  showed  an 
intelligent  grasp  of  alternating-current  effects,  the  questions  being  well 
answered,  as  were  most  of  the  questions  in  the  "  Electrical  Calculations  " 
section.  The  practical  work  was,  generally  speaking,  satisfactorily 
done,  the  principal  faults  being  a  lack  of  neatness  in  trimming  the  ends 
of  the  flexibles  and  a  want  of  foresight  in  arranging  the  fittings  on  the 
board  to  the  best  advantage.  In  a  few  cases  the  connections  were  wrong, 
the  pilot  switch  being  improperly  connected. 

Electrical  Engineering. — Perhaps  the  most  important  and  desirable 
qualities  in  the  engineer  are  ingenuity  and  initiative.  It  is  therefore  to 
be  regretted  that  many  of  the  answers  in  all  Grades  show  a  great  lack  of 
these  qualities  in  the  candidates.  Lack  of  initiative  was  displayed  in  the 
answers  to  the  question  in  Grade  II.  about  the  method  to  be  employed  in 
testing  a  500-volt  motor  on  a  250-volt  circiiit.  Only  one  candidate  gave 
a  satisfactory  answer.  Even  in  the  Final  Examination  few  students 
showed  any  methods  of  working  outside  the  province  of  the  ordinary 
text-book.  In  the  Paper  on  design  full  particulars  and  dimensions  of  an 
induction  motor  were  given,  yet  not  a  single  candidate  was  able  to  tell  its 
probable  rating. 

The  students  are  not  taught  sufficiently  well  to  think  for  themselves 
and  to  get  down  to  what  is  really  useful.  Many  marks  were  scored  on 
answers  requiring  only  a  general  description  or  a  statement  of  materials 
to  be  employed,  but  the  answers  to  questions  calling  for  precise  quanti- 
tative calculation  were  upon  the  whole  disappointing  unless  the  answer 
could  be  obtained  by  working  out  a  well-known  formula. 

The  training  of  an  engineer  ought  to  involve  much  more  working  out 
of  examples  in  which  the  student  is  compelled  to  exercise  his  ability  and 
ingenuity  to  get  as  useful  results  from  the  information  and  methods  given 
in  the  books.  The  examination  should  be  a  test  not  so  much  of  what  the 
student  knows  as  to  what  he  can  do.  In  too  many  cases  the  answers 
showed  some  ill-digested  knowledge  and  very  little  ability  to  make  use 
of  knowledge.  It  would  be  a  good  plan  to  draw  the  attention  of  teachers 
most  emphatically  to  the  importance  of  giving  the  students  more  practice 
in  working  out  calculations.  Too  many  of  them  have  no  facility  at  all  in 
the  use  of  the  slide  rule  or  in  fixing  the  position  of  the  decimal  point. 

In  Grade  II.,  Alternating  Currents,  many  candidates  could  not  calculate 
the  current  in  a  three-phase  line  when  given  the  power,  the  volts  and  the 
power  factor.  A  few  of  the  candidates  in  the  Final  Examination  were 
quite  well  prepared,  but  for  the  most  part  the  answers  were  of  very  little 
higher  standard  than  those  of  Grade  II.  This  points  to  the  fact  that  the 
teaching  throughout  the  country  does  not  lead  up  to  the  Final  standard. 
It  is  very  desirable  that  more  students  should  take  higher  classes. 

Electro- Metallurgy . — The  results  were  poor  throughout,  and  did  not 
reach  the  standard  usually  attained.  Teachers  should  impress  upon 
their  pupils  the  great  importance  of  the  following  :  (1)  Sketchmg.  (2)  A 
thorough  grasp  of  the  scientific  principles  underlying  the  practical 
operations  of  electro-metallurgy.  (3)  The  necessity  for  confining  the 
answer  strictly  to  the  question  asked. 

Students  are  not  at  all  familiar  with  the  chemical  and  physical  properties 
of  the  substances  they  have  to  handle.  Similarly,  with  apparatus,  or 
plant,  such  as  the  dynamo  or  motor-generator,  students  give  some  sort 
of  a  drawing  which  they  intend  to  represent  a  dynamo  (say),  but  their 
knowledge  of  why  the  dynamo  works  and  of  the  relation  of  its  various 
parts,   is   very   hazy.     Such   knowledge   cannot   be   imparted   through 


books  or  me.rely  Vjy  word  of  mouth.  It  is  suggested  that  the  projxT 
mode  of  doing  this  would  be  somewhat  as  follows  :  The  students  should 
be  collected  round  a  machine  with  sketch  books  in  their  hands.  The 
teacher  should  have  a  black-V>oard  in  front  of  him  and  should  sketch  each 
part  of  the  machine  and  explain  its  scientific  purixj.se.  He  should  see 
that  each  student  has  made  a  proper  sketch  of  each  ja-l  of  the  machine, 
and  made  short  notes  against  his  sketches  ;  he  should  further  make  sure 
that  each  of  the  students  urulerstan'h  the  subject. 


THE  ESTIMATION  OF  THE  DISPERSION  COEFFICIENT 
OF  THREE-PHASE  INDUCTION  MOTORS  AND  ITS 
APPLICATION  TO  THEIR  DESIGN. 

BY  E.  A.  BIEDERMANN,  B.SC,  A.M.I.E.E. 

{Concluded  from  page  455.) 

Summary. — Part  I.  of  this  Paper  deals  with  a  method  of  calculating 
the  dispersion  coefficient  of  a  three-phase  induction  motor.  It  is  divided 
into  five  sections.  The  first  section  shows  how  the  dispersion  coefficient 
may  conveniently  be  separated  into  three  components,  termed  the  main, 
peripheral  and  flank  dispei'sions,  and  how  these  components  may  be 
expressed  in  terms  of  the  coefficients  of  self  and  mutual  induction  of  the 
stator  and  rotor  windings.  Sections  2,  3  and  4  are  devot«d  to  the  cal- 
culation  respectively  of  these  three  components  in  terms  of  the  dimen- 
sions of  the  machine,  particular  attention  being  given  to  the  component 
termed  the  main  dispersion.  In  section  5  comparisons  are  made  of  the 
dispersion  coefficients,  calculated  in  the  manner  described,  with  those 
obtained  experimentally. 

In  Part  II.  the  results  obtained  in  Part  I.  are  applied  to  the  question 
of  the  design  of  a  motor  from  the  point  of  view  of  obtaining  a  minimum 
dispersion  coefficient.  It  is  shown  thai,  for  this  purpose  a  small  slot 
pitch  is  as  important  as  a  small  air-gap,  and  a  method  of  design  is  out- 
lined, beginning  with  the  slot  and  resulting  in  fixing  the  diameter  of  the 
machine.  It  is  then  discussed  to  what  extent  the  dispersion  coefficient 
is  likely  to  be  increased  if  this  diameter  is  departed  from. 


Part  II. 


The  Application  to  Design. — This  part  of  the  Paper  is  con- 
cerned with  an  attempt  to  determine  how  the  results  deduced 
in  the  foregoing  pages  may  be  applied  to  the  design  of  a  motor 
in  order  to  ensure  its  having  the  least  possible  dispersion  coeffi- 
cient consistent  with  certain  other  considerations. 

Among  the  factors  which  influence  cr  are,  of  course,  the 
specific  loading  and  the  flux  density  in  the  gap,  both  of  which 
affect  the  ratio  k,,  the  first  by  increasing  the  length  of  the  teeth, 
the  second  by  increasing  the  flux  density  in  them.  The  selec- 
tion of  these  quantities,  however,  is  settled  by  considerations 
of  size,  temperature  rise,  efficiency,  &c.,  so  that  we  are  not  here 
concerned  with  them. 

Two  Conditions  for  Small  Dispersion  Coefficient. — The  actual 
size  of  the  motor — i.e.,  the  value  of  dHj  being  determined, 
there  are  two  fundamental  factors  on  which  o-  depends.  These 
are  :   (1)  The  air-gap  ;   (2)  the  slot-pitch. 

The  formula, 

shows  at  once  that  the  smaller  6  is  made  the  smaller  <t  will  be. 

The  first  condition  for  a  small  dispersion  coefficient  is,  therefore, 
an  air-gap  as  small  as  is  mechanically  feasible. 

Next  suppose  in  a  machine  of  which  all  the  dimensions  have 
been  fixed,  that  the  slot-pitch  w  (niean  of  stator  and  rotor)  be 
reduced,  all  dimensions  except  those  of  the  slots  remaining 
unaltered. 

Then  o"3  is  unaltered.  Also,  if  the  slits  in  the  slots  are  re- 
duced proportionately,  P  (  =~  +  ^;  )  '"'iH  vary  inversely  as  to, 

while  if  they  remain  unaltered  P  will  increase  less  rapidly  with 
diminishing  iv.  But  S  also  varies  inversely  as  w.  Conse- 
quently cr^  either  remains  constant  or  else  decreases  as  the 
slot-pitch  is  reduced.  Lastly,  since  S  varies  inversely  as  w, 
o-j  decreases  with  the  slot-pitch. 

It  follows  that  the  dispersion  coefficient  of  any  machine  can 
always  be  reduced  by  making  the  slot-pitch  smaller. 

The  second  condition  for  minimion  a-  is,  therefore,  as  small  a 
slot-pitch  as  possible,  taking  into  consideration  the  questions  of 
the  slot  space  factor  and  the  labour  costs  of  winding.     The 
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relative  importance  of  these  two  primary  conditions — a  small 
air-gap  and  a  small  slot-pitch — ^will  be  examined  later. 

The  length  of  the  air-gap  may  be  expressed  as  a  fraction  of 
the  diameter.     This  fra^^^tion   will  be  denoted  bv  a,  so  that 
d 

Method  of  Design. — Having  settled  on  values  for  a  and  u\  the 
next  step  is  to  design  the  slot  in  order  to  estimat>i  the  slot 
permeance  P.  There  is  no  reas<m  why  this  should  not  be  done 
at  this  stage  of  the  design— at  least,  approximately.  It  will  be 
seen  later  that  for  the  present  purpose  a  comparatively  rough 


estimation  of  P  is  sufficient.     A  suitable  ratio 


having 


Ix'en 


chosen  for  Sj/Sj,  B  is  obtained  from  Table  II.     Tha  ratio  t/t, 

w 
is  also  known  from  the  slot  dimensions,  being  equal  to  f~^^. 

(mean  of  stator  and  rotor).     Lastly,  d%  is  known. 

Diameter  for  Minimum  Dispersion  Coefficient. — The  choice  of 
diameter  has  now  to  be  made.  Given  the  various  quantities 
mentioned  above,  the  dispersion  coefficient  will  yet  vary 
according  to  the  diameter  chosen,  and  our  purpose  is  now  to 
show  how  to  find  that  diameter  which  will  make  o-  a  minimum. 
It  is  possible  that  the  diameter  so  found  may  not  in  all  cases  be 
suitable  owing  to  considerations  which  do  not  enter  here.  Even 
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Fig.  18. — Increase  of  Dispersion'  Coefficien't  with  Diameters 

DiFFERINC   FROM  THE  IdEAL  DiAMETER. 

in  sucli  cases,  however,  a  knowledge  of  the  ideal  diameter  for 
mijiimum  o"  forms  a  guide  in  selecting  a  diameter. 
If  (liiuneter=rf,  (/2/,  =  K,  ;;-=mimber  of  poles,  then 

B     26Pd    kr  d 

S'       or,-       T<    ti 

=0-004+-„  H +-  I. 

=0-004+-^+  ^;  +^^. 

Forgiven  a,  w,  p.  B.  P.  k.  K  and  t/t,  the  condition  for  minimum 
<r  is  obtained  by  dilTerentiating  the  above  expression  with 
respect  to  (/,  and  eciuating  to  zero,  which  gives 

2    Bm'2/>2      2firP'/7A/      3Avirrf* 
""rr2      d^     ~     .T-r,//-~^'     Kt, 
2    B»<?VKt* 


or 


3n2        k         a^t"       kar 


=0, 

'=0, 


whicii  may  be  written 

(/6_o.8775Qf/-OOr)70QR=0, 
where  Q-Virp'Klk.) 

and  R  =  B«?r,/PfiTi 

Sohilion  of  Equation  for  Diameter.  An  Table  VI 1.  are  given 
the  .solutions  of  the  above  e<|uation  for  a  range  of  values  of  Q 
and  B  large  enough  to  include  all  cjuses.  The  table  i.>»  appli- 
cable whatever  unit  of  length  be  employed.  Q  and  R  contain 
only  (iuantit.ies  which  have  already  been  selected  or  estimated 


The  value  of  d  obtained  from  Table  VII.  then  determines  the 
proportions  to  be  given  to  the  motor  in  order  that  it  may  have 
the  minimum  dispersion  coefficient  possible  with  the  given  data 
a,  IV,  p,  B,  P,  k,  K  and  t/t,. 

Example    of  Determination    of  Diameter. — 12-pole    motor, 
J2/.=K=105  cm.^     Assume  w=2  cm..  6=1-2  cm.,  h=S-6  cm., 

s  1 

v=0-2  cm.,  e—0-\  cm.,  a—-  = 


d     1,000 
B^l-95  (from  Table  II.),  and  P=l-5. 

Fwp^K     1-5x2x122x10 


k=i.  and  ^=^.     Then, 


and 


Q= 


K 


k 
Bu'Ti 


a-08xi07, 


1-95x2x9x1.000 


=2.340. 


PaT  1-5x10 

Table  VII.  then  gives  about  75  cm.  for  the  diameter. 
.-.  /j— 18cin.,  <i  7/=4  approximately. 

Variation  of  a-  with  the  Diameter. — The  question  immediately 
arises  as  to  how  much  <t  will  be  increased  if  we  use  a  diameter 
differing  from  that  obtained  in  the  manner  described  above, 
assuming  thai  the  values  of  B,  P,  k  used  were  correct.  The 
answer  to  this  is  given  in  Fig.  18,  which  shows  two  curves,  one 
giving  the  maximum  and  the  oth?r  the  minimum  possible  per- 
centatje  increase  in  o-  abov.,^  its  theoretical  minimum  as  the 
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19. — Increase  of  Dispersiox  Coefficient  due  to  Errors  ts 

ly  A.ssiMED  Valies  of  B,  1',  L: 


diameter  used  is  varied  from  that  corresponding  too-,„i„.  The 
maximum  curve  is  obtained  with  very  sn\ill  motors  with  com- 
paratively large  values  of  R,  while  the  minimum  curve  applies 
to  very  large  motors  with  relatively  small  values  of  R.  It 
a])pears.  therefore,  that  in  any  case  d  ni  ly  differ  some  10  to  15 
or  even  20  per  cent,  from  th^  theoretically  correct  value,  -, 
without  causing  more  than  a  very  small  increase  of  the  dis-  f 
persion  coefficient.  Owing  to  this  fact  the  same  stampings 
can  be  used,  witliout  much  d-^trimeiit.  for  michinos  of  the  same 
size  but  with  different  numbers  of  poles.  The  diameter  of  tlu' 
stamping  used  should  then  be  equal  to  the  correct  diameter  to 
give  o-,„i,i.  for  that  number  of  poles  which  is  the  mean  of  the 
different  numbers  of  poles  for  which  the  stamping  is  to  be  used. 

Reliahility  of  Method  of  Determining  Diameter. — We   liave 
n(»w  to  inquire  as  to  the  reliability  of  the  above  method  for 
determining  the  correct  value  to  be  given  to  the  diamet-er  to 
obtain  the  best  result.     It,  of  course,  depv'ud'*  entirely  on  the 
correctn-'.s.s  of  the  values  of  B.  P  and  i  used  ;  but  an  error  in  any 
<»f  thes^'  quantiti<'s  does  not  involve  a  corresponding  increase  r 
ill  the  ratio  o■i^Ta^\n  ,  where  o-,n|„  denotes  the  value  of  cr  which 
would  have  been  obtained  with  the  true  ideal  diameter.  and<r    • 
is  the  value  obtained  using  the  incorrect  value  of  the   ideal  ^ 
diameter. 

In  Fig.  10  are  shown  curves  givinn  the  miximum  i)erceiitage 
increase  in  (t  above  the  minimum  value,  due  to  a  given  per- 
centage error  (I)  in  B  only  or  in  k  only,  (2)  in  P  only,  (3)  in  B, 
P  and  k.  The  error  in  the  last  case  is  supposed  to  be  of  oppo- 
site sign  in  k  to  wh.t  it  is  in  B  and  P.  as  this  give.3  th.^  greatest 
r.'sultant  orror  iii  d.  and  ih'Tefore  rho  ijroat'St  increase  in  <r. 
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It  will  perhaps  be  as  well  to  explain  at  somewhat  greater  length 
the  meaning  of  the  curves  of  Fig.  19. 

Suppose  B,  P,  k  denote  the  correct  values  of  the  quantities 
which  these  letters  represent,  and  that  the  values  actually  used 
in  the  determination  of  d  are  B',  P',  k' ,  which  differ  by,  say, 
20  per  cent,  from  B,  P,  k  respectively,  k  being  too  small  and 
B,  P  too  large.  The  value  of  d  obtained  might  be  as  much  as 
9  per  cent,  greater  than  it  should  really  be  for  the  motor  to  have 
the  least  dispersion  coefficient  possible  with  the  actual  value 
B.  P,  k.  The  result  of  using  a  value  of  d  which  is  9  per  cent,  too 
large,  is  that  the  motor  so  designed  will  have  a  dispersion 


coefficient  2  per  cent,  greater  at  the  most  than  it  would  have 
had,  had  the  correct  value  of  d  been  u.sed.  This  Is  the  i>er- 
centage  increase  of  t  which  is  shown  in  Fig.  19.  Thus,  the 
curve  shows  that  an  error  of  20  per  cent,  in  B.  P  and  /.;  causes  an 
increase  of  at  the  most  but  2  per  cent,  in  o-  and  an  error  of  .3*^)  per 
cent.,  an  increase  of  le.ss  than  .5  per  cent.  If  only  one  of  the  quan- 
tities B,  P,  k  is  incorrect  the  resulting  increase  of  o-  is  far  less,  as 
is  shown  by  the  other  curves  in  Fig.  19. 

While  a  given  error  in  B  or  k  has  approximately  the  same 
effect  on  o-  an  equal  error  in  P  has  not  much  more  than  half  that 
effect.     Thus,  even  a  40  per  cent,  error  in  P  only  caases  1.^  per 


Table  VI  f. — For  Determining  Diameter  oj  Rotor. 


Q 

Pm'IiSK      i- 

R=BwT 

•;/Par 

250 

500 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 

5,000 

6,000 

8,000  10,000  12,000 

1                          '                          1 

15,000  |17,500  20,fXKJ  22,500  25,000 

0-5x103        6-4   i 

7-2 

8-2 

8-9 

9-4 

9-8 

101 

10-5 

10-7 

11-0 

11-3 

11-6    1 

12-4       12-8       L3-2 

140       14-4 

14-7 

15-0 

1.5-5 

10x103 

7-3 

8-3 

9-5 

10-1 

10-7 

11-2 

11-5 

12-0 

12-4 

12-6 

12-9 

13-4 

140       14-6       1.5-2 

160       16-4 

17-0 

17-3 

17-5 

20  X  103 

8-5 

9-7 

110 

11-7 

12-3 

12-9 

13-4 

13-7    ! 

140 

14-4 

14-6 

15-0 

16-0       170    '  17-5 

18-5       19-0 

19-5 

200    , 

20-5 

40  X  103 

9-8 

11-2 

12-6 

13-5 

14-3 

14-9 

15-4 

15-8 

16-3 

16-6 

17-0 

17-5 

18-5       19-5    ;  200 

21-0      21-5 

22-5 

23-0    , 

23-5 

70  X  103 

11-3 

12-7 

14-2 

15-2 

16-0 

16-7 

17-4 

17-8 

18-2 

18-6 

19-0 

19-5 

20-5 

21-5    1  22-5 

23-5    1  24-5 

25-0 

25-5    : 

26  0 

10x10* 

12-2 

13-5 

15-2 

16-0 

17-0 

180 

18-5 

19-0 

19-5 

20-0 

20-5 

21-0 

22-0 

230    ,  240 

25-0    '  26-0 

27-0 

27-5 

28-0 

1-5x10* 

13-2    1 

14-5 

16-5 

17-5 

18-5 

19-5 

20-0 

20-5    ! 

21-0 

21-5 

22-0 

23-0 

240      25-0      26-0 

27-5    1  28-5 

29-0 

30-0 

30-5 

2-0  X 10* 

14-2 

15-7 

17-5 

19-0 

20-0 

20-5 

21-5 

22-0 

22-5 

23-0 

23-5 

24-0  . 

25-5    !  270    i  28-0 

29-0      30-0 

310 

31-5 

32-0 

30x10* 

15-5 

17-0 

19-0 

20-5 

21-5 

22-5 

230 

24-0    1 

24-5 

25-0 

25-5 

26-0 

28-0      29-0      30-0 

31-5      32  5 

33-0 

34-0 

350 

4-0  X 10* 

16-5 

18-0 

20-5 

21-5 

22-5 

23-5 

24-5 

25-0    ' 

26-0 

26-5 

27-0 

28-0 

29-5    1  30-5      .32-0 

33-5    :  34-5 

3.5-5 

36-0 

.37-0 

7-0  X 10* 

18-5 

20-5 

22-5 

24-5 

25-5 

26-5 

27-5    1 

28-0 

29-0 

29-5 

30-5 

31-5 

330    !  34-5    !  36-0 

37-5    j  38-5    1 

39-5 

40-5 

41-5 

10x105 

20-0 

22-0 

24-5 

26-5 

27-5 

28-5 

29-5 

30-5 

31-0 

32-0 

32-5 

33-5 

35-5 

37  0      38-5 

40-0 

41-5 

42-5 

43-5 

44-5 

1-5x105 

22-0 

24-0 

27-0 

28-5 

30-0 

31-0 

32-0    ! 

33-0    1 

34-0 

34-5 

35-5 

36-5 

38-5 

40-5 

420 

440 

45-0 

460    , 

470 

48-0 

2-0x10*  1  23-5    1 

25-5 

28-5 

30-5 

32-0 

33-0 

34-0 

35-0 

36-0 

37-0 

37-5 

38-5 

41-0 

42-5 

440 

460 

480 

49-0    1 

50-0 

51-0 

30  X 10* 

260 

28-0 

31-0 

33-0 

34-5 

360 

370 

38-0    1 

39-0 

40-0 

41-0 

42-0 

44-0 

46-5 

48-0 

50-0 

51-0 

53-0    1 

540 

550 

4-0  X  105 

28-0 

30-0 

330 

350 

36-5 

38-0 

39-5 

40-5 

41-5 

42-5 

43-5 

44-5 

47-0 

49  0 

51-0 

53  0 

55-0 

560 

570 

.590 

60x105      30-5 

32-5 

35-5 

38-0 

40-0 

41-5 

430 

44-0 

45-0 

460 

470 

48-5 

51-0       530    '  55-0 

570 

59-0 

61-0 

63-0 

65-0 

80x105 

33-0 

34-5 

38-0 

40-5 

42-5 

440 

45-5 

46-5 

48-0 

49-0 

500 

510 

540 

56  0 

59-0 

61-0 

63-0 

640 

66-0 

68-0 

10xlO« 

34-5 

37  0 

400 

42-5 

44-5 

46-0 

47-5 

49-0 

50-0 

510 

52-0 

540 

57-0 

59-0 

61-0 

64-0 

66-0 

68-0 

69-0 

710 

l-5xl0« 

37-5 

40-0 

43-5 

46-5 

48-5 

500 

52-0 

53-0 

55-0 

560 

57-0 

58-0 

62-0 

64-0 

66-0 

69-0 

72-0 

74-0 

75-0 

770 

2-0  X  10« 

400 

42-5 

46-5 

49-5 

51-0 

53-0 

55-0 

57-0 

58-0 

590 

60-0 

62  0 

65-0 

68-0 

700 

1  740       76-0 

780 

79-0 

810 

3  0  X  10« 

440 

46-5 

51-0 

54-0 

56-0 

58-0 

60-0 

62-0 

630 

640 

65-0 

67-0 

71-0 

74-0 

77-0 

80-0 

82-0 

84-0 

870 

890 

4-0  X  10« 

47-0 

50  0 

540 

57-0 

60-0 

'620 

64-0 

65-0 

67-0 

68-0 

69-0 

71-0 

75-0 

78-0 

81-0 

85-0 

87-0 

89-0 

92-0 

940 

50  X 106 

500 

53-0 

57  0 

60-0 

63-0 

650 

67-0 

68-0 

70-0 

71-0 

730 

75-0 

79-0 

82-0 

85-0 

890 

91-0 

93-0 

960 

98-0 

60  X 106 

52-0 

550 

59-0 

620 

65-0 

67-0 

69-0 

71-0 

72-0 

74-0 

75-0 

78-0 

82-0 

85-0 

88-0 

92-0 

95-0 

970 

990 

101-0 

8-0  X  10« 

56-0 

590 

630 

66-0 

69-0 

71-0 

730 

75-0 

77-0 

78-0 

80-0 

82-0 

87-0 

90  0 

930 

97-0 

100-0 

1030 

1050 

108-0 

1-0x10' 

590 

62-0 

660 

70-0 

72-0 

75-0 

77-0 

79-0 

81-0 

82-0 

84-0 

86-0 

91-0 

95-0 

98-0 

102-0    ;  105-0 

107-0 

110-0 

113-0 

1-5x10' 

650 

68-0 

72-0 

76-0 

79-0 

82-0 

84-0 

86-0 

88-0 

90-0 

91-0 

94-0 

990 

L03-0 

106-0 

111-0    J114-0 

117-0 

120-0 

1220 

2-0x10' 

690 

72-0 

77-0 

81-0 

84-0 

87-0 

89-0 

91-0 

93-0 

95-0 

97-0 

100-0 

105-0 

109-0    ,113-0 

117-0    I12I-O 

1240 

127-0 

129-0 

3-0  X 10' 

76-0 

79-0 

84-0 

88-0 

92-0 

95-0 

97-0 

99-0 

101-0 

103-0 

105-0 

1080 

1140 

119-0 

123-0 

128-0'  1131-0 

1350 

138-0 

140-0 

40x10' 

82-0 

85-0 

900 

94-0 

970 

100-0 

103-0 

105-0 

108-0 

110-0 

112-0 

115-0 

121-0 

126-0 

1300 

135-0 

139-0 

1430 

146-0 

149-0 

5-0  X  10' 

86-0 

89-0 

94-0 

990 

102-0 

1060 

108-0 

111-0 

113-0 

115-0 

117-0 

120-0 

127-0 

1320 

1360 

142-0 

146-0 

149-0 

1530 

156  0 

6-0  X  10' 

90-0 

93-0 

•98-0 

1030 

106-0 

110-0 

113-0 

1150 

117-0 

120-0 

1220 

1260 

132-0 

137-0 

142-0 

147-0 

151-0 

155-0 

1580 

162-0 

8-0  X 10' 

96-0 

100-0 

105-0 

110-0 

113-0 

117-0 

120-0 

122-0 

125-0 

1270 

129-0 

133-0 

140-0     1450 

150-0 

1560 

1600 

164-0 

168-0 

171-0 

10xlO« 

1010 

105-0 

110-0 

115-© 

1190 

122-0 

126-0 

128-0 

131-0 

133-0 

135  0 

139-0 

146-0 

1.520 

157-0 

163-0 

168-0 

1720 

176-0 

179-0 

1-5x108 

112-0 

115-0 

121-0 

126-0 

130  0 

134-0 

137-0 

140-0 
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cent,  increase  of  w.  It  was  for  this  reason  that  it  was  said  that,  a 
comparatively  rough  estimation  of  P  was  sufficient  for  deter- 
mining d. 

The  fact  that  comparatively  large  errors  in  B,  P  and  h  caus*- 
such  little  increase  of  o-  above  the  minimum  possible  with  th'ir 
true  values,  makes  this  method  of  determining  c?  reliable  to  a 
far  greater  degree  than  is  the  estimation  of  the  actual  value  <»f 
cr.  We  have  seen  that  errors  as  large  as  20  per  cent,  luav 
occur  in  this  latter  estimation,  though  it  is  probable  that  such  a 
laige  discrepancy  is  partly  due  to  error  in  the  observed  values 
of  cr.  At  any  rate,  errors  of  10  per  cent,  are  to  be  expected, 
whereas  the  curves  of  Fig.  19  show  that  it  is  very  unlikely  that 
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Fig.  20. — Variation  of  Dispersion'  Coefficient  with  Slot-pitch. 

(T  will  be  as  much  as  even  5  per  cent,  greater  than  the  minimum 
])ossible  for  the  given  quantities  B,  P,  li  provided  the  diamet.«'r 
be  determined  in  the  manner  described  above. 

Desirability  of  Adojdiiig  Approximalcli/  the  Diameter  Foxud 
foro-jniji, — The  curves  of  Fig.  18  show  that  the  value  of  (/  selected 
may  differ  by  some  12  to  20  per  cent,  from  the  correct  value  of 
'/  to  give  (r„^,„  without  making  o-  Diore  than  .5  per  cent,  greater 
than  its  ])ossible  minimum  value.  This,  however,  in  onhj  true 
if  the  vahie  ofB,  P,  k  used  in  determining  d  were  correct.  .Su])- 
j)osing  these  values  were  incorrect  to  the  exU^nt  of  some  2<i 
])er  cent.,  then,  as  already  stated,  the  value  of  //  obtained 
iiiiulit  he  about  9  per  cent,  too  high.     If,  now,  a  diametiT  be 
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Fki.  21.-  Variation  of  Dispkr.sion  ("oFFFir  iknt  with  Slot  riTcn. 

selected,  say,  15  per  cent,  givater  than  tins  it  will  really  be.^not 
15  ])er  cent.',  but  25  l)er  rent  greater,  and  thi.'i.  a.**  Fig.  IS  !*liow.'*, 
mav  cause  an  iiuMvase  in  o-  of  anything  from  8  to  15  i>er  rent. 
Hail  there  been  no  error  in  B.  V  or  k.  the  resulting  increasoVf 
tr  would  have  been  only  som  '  3  to  «»  jmm-  cent. 
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Again,  .supposing  the  diameter  selected  be  25  per  cent. 
greater  than  the  value  determined  for  d,  it  would  be  36  per 
cent,  greater  than  the  correct  value  of  d,  which  would  make  <t 
anything  from  17  to  30  per  cent,  greater  than  o-„,j„^  whereas,  had 
there  been  no  error  in  B,  P,  h  the  .selection  of  a  diamet-er  25  per 
cent,  too  great  would  have  caused  an  increase  in  o-  of  only  some 
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Fig.  22. — Variation  of  Disper.sion  Coefficient  astfh  Slot-fitch. 
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Ficj.  24. — V\nuTioN  of  I)isrKR."*!ON  Coefficient  with  Sixk  of  Motor. 

St..  15  per  cent.  There  is  thus  an  advantage  in  selecting  for  d 
a  \iiluo  clo.s'  t.othat  determined  for  T^.n  l>ecause.  by  so  doing, 
we  ensure  that  o-  will  be  only  very  slightly  greater  than  o"„,b  , 
riv/(  if  there  ttcre  considerable  errors  in  the  vahtes  o/B,  P,  k  used 
in  the  determination  of  the  diameter. 
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Importance  of  Small  Slot-pitch. — The  importance  of  using  a 
small  slot-pitch  is  emphasised  by  the  series  of  curves  shown  m 
Figs.  20  to  23.  In  these  the  values  of  a-  are  plotted  against 
those  of  the  slot-pitch.  The  various  dimensions  (in  centi- 
metres) which  have  been  used  in  making  the  calculations  for 
these  curves  are  given  in  Table  VIII.,  and  the  diameters  have 
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curves  are  given  in  Table  VIII. 
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Fig.  2.5. — Variation  of  Dispeesion  Coefficient  with  Size  of  Motor. 
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Fig.  27. — Comparison  of  Variations   of  Dispersion  Coefficient 
Slot-pitch  and  Gap-ratio. 

been  determined  by  the  method  described  above.  In  each 
figure  are  shown  a  number  of  curves  corresponding  to  different 
numbers  of  poles. 

Table  VIII.— -Dato/o»-  Pigs.  20  to  23. 
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Thoughjthe  curves  are  primarily  intended  to  show  the  impor- 
tance of  a  small  slot-pitch,  they  also  bring  out  clearly  the  advan- 
tages of  low  supply  frequency  and  high  speed,  as  both  these 
conditions  mean  a  smaller  number  of  poles.  T'sing  the  same 
data  the  curves  of  Figs.  24  to  26  have  been  drawn  to  show  hc»w 
(T  decreases  as  the  size  of  machine  increa.ses. 
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Relative  Importance  of  Small  Slot-pitch  and  Small  Air-gap. — 
The  relative  importance  of  a  small  air-gap  and  a  small  slot- 
pitch  is  indicated  by  the  curves  of  Figs.  27  to  30.  In  these 
figures  some  of  the  curves  of  Figs.  20  to  23  are  compared  with 
another  set  of  curves  calculated  for  a  constant  slot-pitch  of 
2  cm.,  but  for  a  varying  value  of  the  ratio  of  gap-length  to 
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Fia*29.— Comparison  of  Variations  of  Dispersion  Coefficients    ■ 
-;    -  WITH  Slot-pitch  and  G.ap-ratio. 

diameter.  The  other  data  used  in  these  latter  curves  are  as 
shown  in  Table  VIII.  (slot-pitch=2  cm.).  The  scales  for 
slot-pitch  and  gap  ratio  have  been  mads  proportional,  so  that 
the  curves  show  the  relative  effects  produced  by  varying  the 
slot-pitch  or  gap  ratio  by  the  same  percentage. 
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Fig.  30. — Comparison  of  Variations  of  Dispersion  Coefficient 
waTH  Slot-pitch  and  Gap-katio. 

Of  course,  this  comparison  depends  to  a  certain  extent  ou  the 
particular  slot  dimensions  and  values  of  the  ratio  a  which  are 
assumed,  but  the  curves  serve  to  show  that  in  general  the  two 
factors  slot-pitch  and  gap-ratio  have  about  equal  importance. 
In  small  machines  the  slot-pitch  tends  to  have  the  greater 
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influence,  while  in  large  machines  the  gap  ratio  becomes  rather 
the  more  important,  but  the  difference  is  in  any  case  slight. 

Conclusions. 
The  conclusions  arrived  at  in  this  part  of  the  Paper  may  be 
summed  up  as  follows  : — 

I.  A  small  slot-pitch  is  of  equal  importance  to  a  small  air-fjap. 

II.  Given  the  slot-pitch  and  certain  other  quantities,  jired 
hy  various  considerations,  there  is  a  definite  diameter  for  the  stator 
of  the  motor  which  will  ensure  its  having  the 

least  possible  dispersion  coefficient. 

III.  This  diameter  may  he  departed  from 
considerably  without  causing  much  increase  in 
the  dispersion  coefficient,  though  it  is  better  if 

nossible,  for  certain  reasons  udiich  have  been 
cplained,  to  select  a  value  for  the  diameter 
not  differing  much  from  the  one  obtained  for 
the  ideal  diameter. 


pilot  lamp.  The  switches,  fuses  and  lamps  [are  fitted  below  the 
edge  of  the  table  and  are  enclosed  to  prevent  damage.  The  pilot 
lamps  are  across  the  full  pressure  of  2.30  volts  and  are  protected  by 
means  of  metal  caps,  leavTng  a  comparatively  small  protected  aper- 
ture through  which  the  light  can  be  seen.  The  top  of  the  boding 
table  is  a  ^  in.  steel  plate  ground  bright,  ha\iiig  overall  dimensions 
of  11  ft.  by  4  ft.  The  wiring  is  carried  in  watertight  cast-iron 
channels,  and  is  arranged  to  be  readily  accessible.  Xear  the  boiling 
table  is  a  Bain  Marie,  in  two  sections,  each  having  a  maximum  loading 
of  1,.500  watts. 


ELECTRIC 


COOKING  AT 
STATION. 


EUSTON 


At  the  present  time  many  of  our  railway 
companies  are  particuhirly  well  ]tlaced  to  take 
up  the  advantages  of  electric  cooking.  At  their 
largest  stations  they. are  responsible  for  hotels 
and  large  refreshment  rooms,  and  frefjiiently 
have  their  own  electric  generating  .stations. 

We  are  glad  to  find  that  the  London  &  North 
Western  Railway  is  moving  in  this  direction. 
La.st  week  we  had  an  opportunity  of  inspecting 
the  plant  for  electric  cooking  which  has  been  put 
down  by  the  company  at  Euston  Station,  and 
which  is  u.sed  for  .supplying  the  needs  of  the  new 
dining  room  at  that  station.  The  plant  has  been 
supplied  by  the  Brompton  &  Kensington  .Accessories  Co.,  and  is  of 
considerable  extent,  as  will  be  .seen  by  the  following  brief  description. 

The  kitchen  is  situated  in  the  basement  and  comprises  a  large 
boiling  table,  which  is  equipiicd  with  23  boiling  plates.     Of  these 


I'lu.   I.     Ki.Kt  TRic  BoiLiNr.  Table  at  Eistun 

seven  arc  12  in.  loaded  to  2,(HH)  watts,  eight  are  10  in.  loadtnl  to 
1,500  watts,  and  the  n'mninder  are  8  in.  loade<i  to  1,2(M»  wntto.  Kaeh 
plate  is  controlled  l>y  a  rotary  s..itch  giving  full,  medium  and  low 
hcats.tho  ratios  being  1  :  J  :  j.  and  each  is  pmvidcd  witha  fvisoand 


Fig.  2. — Electric  Ovens  at  Ecston. 

There  is  a  small  double  grill  in  the  kitchen,  with  hot  clo>ets  over 
each  grill,  and  a  collector  for  the  fat  below.  This  grill  takes  7-0  kw. 
The  grilling  elements  consist  of  grooved  fireclay  bars,  spirals  of 
nichrome  wire  being  laid  in  the  grooves.  The  hot  closet  is  heated 
merely  from  the  grill.  A  .simple  raising  and 
lowering  device  is  provided,  and  control  is  effect- 
ed by  means  of  four  organ  stop  switchei*. 
^An  vuuisual  feature  consists  of  two  large 
boilers.  Each  of  these  takes  7-5  kw ,  and  is 
provided  with  three  heating  elements,  each 
separately  controlled,  thus  giving  three  heats. 
The  capacity  of  each  boiler  is  .30  galloiLs.  In  both 
cases  the  pan  is  made  of  ca.st  iron,  with  strainer 
and  draw-off  cork.  The  boiler  is  heavily  lagged 
and  eased  outside  ^^^th  planished  steel.  The 
covers  are  balanced,  and  tlie  top  rim  of  the  jjan 
is  provided  with  a  waXvt  lute  to  prevent  escape 
of  steam.  The  pn^sent  requirements  necessitate 
the  boiling  of  alxmt  12  hams  jx>r  day.  and  apart 
from  this  work  the  boilers  are  found  to  be  very 
useful  for  a  variety  «»f  work.  Hot  water  for 
general  jnirpo.ses,  which  is  obtained  from  a  coal 
heatetl  boiler,  is  laid  on  to  these  ham  Iwilers, 
and  also  on  to  a  jKttato  .steamer.  The  input  t« 
the  latter  is  4r>  kw.  by  means  of  three  heating 
(>lements.  Control  is  by  three  single-pole  switches, 
fuses  and  j)ilot  lamp  moimted  on  a  st.    '  b 

ba.se    on   the   wall.       There    are    six  c 

eomiwrtments,  each  '  10  in.   diameter  and   6  in. 
deep. 

There  is  a  range  of  four  ovens  with  hot  closet 
on  top.  the  overall  dimensions  being  0  ft.  8  in. 
by   4   ft.   6  in.   and   2  ft.   4   in.   deep.     Tlie  in- 
ternal   dinjen.sions    of    each    oven    are    30    in. 
by  24  in.  aud  24  in.  deej).  and  the   hot    closet 
i.s  9  ft.  .5  in.  by  1  ft.  3  in.  and  2  ft.  deep.     The 
frame  is  construotod  of  east-iroiL     The  ovens  are  well  lagged,  and 
the  fittings  arc  of  robust  construction,  ea.'sily  removable.    The  heating 
I  lements  are  arranged  at  the  side.*  of  the  ovoii  to  give  an  even^dis- 
inbution  o(  heat,  and  arc  well  proteit«Ml.     A  east-iron  box  is  pro- 
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vided  to  receive  the  supply  cables  which  are  carried  in  screwed 
barrel,  thus  providing  a  permanent  earth  connection.  The  loading 
of  each  oven  is  5  kw.,  controlled  by  means  of  two  three-heat  switches, 
giving  7  degrees  of  heat.  The  hot  closet  has  a  maximum  loading 
of  3  kw.,  controlled  by  two  single-pole  switches. 

On  the  opposite  side  of  the  kitchen  is  a  hot  closet  having  dimen- 
sions 6  ft.  3  in.  by  2  ft.  6  in.  and  2  ft.  9  in.  in  height,  fitted  with 
sliding  doors  and  bright  top  plate  and  having  a  capacity  for  1,000 
plates.  The  frame  is  constructed  of  cast-rion  and  the  sides  and 
doors  are  double-cased  to  prevent  loss  of  heat.  The  loading  is  4  kw., 
and  control  is  effected  by  means  of  two  single  pole  switches,  which, 
together  with  the  fuses  and  pilot  lamps  are  mounted  below  the  edge 
of  the  top.  In  the  vegetable  room  there  is  a  similar  but  smaller  hot 
closet  loaded  to  2-5  kw.  Our  illustrations  .show  the  boiling  table 
and  ovens. 

Each  piece  of  apparatus  is  on  a  separate  fuse  and  on  a  separate 
meter,  so  that  very  useful  information  will  be  obtained  by  the  rail- 
way Company  as  to  the  cost  of  working  each  class  of  apparatus.  As 
regards  ventilation,  there  are  a  number  of  air  inlets  about  18  in. 
above  floor  level,  and  the  air  is  extracted  by  means  of  ducts  along  the 
ceiling.  The  ventilation  is  controlled  by  means  of  two  fans  for  the 
basement,  and  there  are  also  three  fans  for  the  dining  room,  all  the 
controllers  of  the  fans  being  grouped  together  in  the  basement. 

The  serving  room  is  on  the  floor  above,  and  is  equipped  with  a 
carving  table  for  five  joints.  The  top  of  this  table  is  of  rolled  steel 
plate,  the  dimensions  being  1 1  ft.  8  in.  by  3  ft.  1  in.  The  cutting 
dishes  are  of  "  Silverling,"  the  usual  balanced  covers  being  pro- 
vided. Below  the  top  of  this  table  is  a  large  hot  cupboard, 
and  by  this  means  the  top  is  maintained  at  a  suitable  tem- 
perature. There  is  also  a  shelf  on  which  the  plates  are  placed, 
and  as  this  is  electrically  heated,  the  meat  after  being  cut  does  not 
become  cold  during  the  interval  between  carving  and  serving.  Con- 
trol is  by  means  of  six  single-pole  switches,  fuses  and  pilot  lamps 
mounted  below  the  edge  of  the  top.  The  maximum  loading  of  the 
cupboard  is  8  -0  kw.  and  of  the  shelf  is  2  -0  kw.  The  service  between 
the  basement  and  the  serving  room  is  maintained  by  two 
push-button  automatic  electric  lifts,  installed  by  Messrs.  Way- 
good,  and  a  good  deal  of  thought  has  been  expended  in  making 
the  service  satisfactory  in  transporting  the  eatables  between  the  two 
departments.  For  example,  a  tray  from  the  potato  steamer  can  be 
taken  straight  from  the  steamer  and  put  into  the  lift,  and  then  placed 
on  a  hot  vegetable  server  near  the  lift  in  the  serving  room.  Soup  is 
dealt  with  in  a  similar  fashion.  The  loading  of  the  vegetable  server 
is  4-2  kw.  Finally,  there  is  a  double  silver  grill  for  the  dining  room, 
the  grill  being  provided  with  hot  closets  both  at  the  top  and  bottom. 
The  input  to  each  grill  is  5  kw.,  and  to  the  bottom  cupboard 
2*5  kw.  The  total  power  used  by  the  installation  is  about  130  kw. 
The  total  number  of  meals  at  present  provided  per  day  is  about  400. 

The  whole  of  the  plant  was  supplied  by  the  Brompton  &  Ken- 
sington Co.,  under  the  supervision  of  Lieut. -Col.  F.  A.  Cortez-Leigh, 
T.D.R.E.,  the  chief  electrical  engineer  of  the  Railway  Company,  to 
the  requirements  of  the  Hotel  Department. 


NEW  ELECTRICAL  COMPANIES  IN  1915. 


We  give  below  a  list  of  the  more  important  electrical  engi- 
neering companies  registered  during  the  past  year,  with  their 
capital : — 

A.  Robmson  &  Co £15,000 

Andover  &  District  Elec- 
tricity Co 10,000 

Anglo-American       Metals 

Synd 3,000 

Anglo-Chinese   Engineers' 

Association  53,750 

Anglo-Rus-sian  Engineer- 
ing Co 5,000 

Ardee  Electrical  Co 5,000 

Arthur  Lyon  &  Wrench...  12.000 

Bachelet  French  Synd.  ...  50,000 

Barraclough  Bros 3,000 

Beacon  Carbons  5,000 

Biddies  Rly.Patents  Synd.  7,000 

Birmingham  Power  Trans- 
missions      7,000 

Buffalo  Forge  Co 6,000 

C.  E.  Co.  (Ltd.)   5,000 

Caerphilly  Electric  Supply 

Co 6,000 


Cahirciveen  Electric  Light 
&  Power  Co 

Cark  &  District  Electric 
Supply  Co 

Comparri  Wireless  Con- 
trol Synd 

D.  &  M.  Synd.  (Hollister's 
Patents)    

Donkin  &  Co 

Duroglass     

E.  H.  Wheeler  &  Co.  (Man- 
chester)      

E.  S.Co 

East  Lancashire  Electrical 

Co.  (Accrington) 

East  London  Electric  Co. . 

Ecco  Battery  Co 

Electric  Lamp  Factors  . . . 
Electric  Lamp  Repairs  Co. 
Electrical    Manufacturers 

Co.  of  Gt.  Britain    


£1,800 

2,000 

5,000 

2,500 
66,000 
50,000 

5,000 
2,000 

1,000 
1,000 
12,000 
6,000 
5,000 

12,000 


Electrical        Wholesalers' 

Federation,  limited  by  guarantee 

Electro  Alloys £10,000 

Elcctro-Galvanisers     20,000 

Hloctrodo  Co.  of  Sheffield  40,000 

Electrodes     10,000 

Elieson  Electric  Traction 

Co 1,000 

Engine  Patents    3,1.50 

Ferguson,  Pailin  &  Co.  ...  10,000 

Francis  Polden  &  Co 5,000 

Free  Wir- Light  Co 1,000 

Fuller's  Wire  &  Cable 25,000 

General  Cable  Mfg.  Co.  ...  6,000 

Highfield  Synd .5,000 

Hobson  Mfg.  Co 20,005 

Industrial  Invention  3,000 

Institute  of   Industry  (of 
Gt.  Britain  &  Ireland), 
limited  by  guarantee 
Institute    of    Locomotive 

Engineers,  limited  by  guarantee 

Irish  Hydro- Electric  Synd.  10,500 
Invicta  Glass  &  Nautical 

Instrument  Co 10,000 

.1.  Truman  &  Co 7,000 

Killorglin    Electric    Light 

&  Power  Co 1,650 

London  &  Burmese  Wol- 
fram Co 40,000 

London  Glass  Works  30,000 

London    Telephone    (New 

Svstem)  Co 7,000 

M.  Hewlett  &  Co 20.000 

M.  L.  Magneto  Svnd 15,000 

Marsh  Bros.  (Ele^ctricians)  4,000 

Mica  Lubricant  Co 5,000 

Mid -Somerset     Eectric 

Supply  Co 7,000 

Midhurst  &  District  Elec- 
tric Supply  Co 47,500 

Milton  Accumulators 1,000 

New  Era  Signs     5,000 

New  Quebec  Graphite  Co.  7,000 


Newcastle   West   &  Diijt. 

Electric  Light  &  Power 

Co £:',,Oij:> 

Newton  Bron.  (Derby)  ...  31,00«'> 
Nordisk  Electrical  Power 

Co 10,(J<J<> 

North  BritiHh  p:iectricalCo.     3,00'> 
Pearson's  Electric  Miners' 

Lamp  Co .5,2."j<) 

Poulsen      Wirelfss     Tele- 
graph Co 4.'iO,f>(i<> 

Public  Works  &  Railways 

Construction  Co '...  10,000 

PuUan  Engineering  Co....  3,00f> 

Quasi  Arc  C'o.  (France)  ...  5,000 

Runbaken  Magneto  Co....  3,000 

Seear,  Scoti  &  Co 3,000 

Sheffield  Alloys    30,0fK) 

Sidney  Minn.s"  &  Co 8,00.> 

Simplex  Sleeper  Synd.  ...  3.4.50 
Snvder    Electric    Furnace 

Co 1,000 

Sperry  Gyroscope  Co.     ...  2,000 

Strand  Electric  Supply  ...  6,000 

Surrey  Electrical  Co.  ." 2,000 

T.  W.'Glaze&Co 6,000- 

Telephone  Mfg.  Co 25,000 

Tormo  Mfg.  Co 20,0'>t> 

Tiedelect  Engineering  Co.  3,0)0 

Tungsten      :J0,00:> 

United  Tube  Corpn 150.000 

W.  A.  &  R.  J.  .Jacobs 3,000 

W.  Goodyear  &  Sons  100.000 

\\  adeb'-idge     &     District 

Electric  Supply  Co 3,4.50 

Watson  &  Sons  ( Electro - 

Medical)    2.5,000 

Wave  Transmission 

(British  Enipire)  Svnd.  1.000 

Wells  Compound  Co.  '. 2,000 

Westwood  Electrical  Co. .  4,000 

Whiop  &  Bourne     35,000 

Wholesale  Electrical  Co. . . .  2.000 

Wilsons  &  Berry 1.5,000 


1,200  versus  600  volt  Trolley  Systems.— The  "  Street 
Railway  Journal  "  refers  to  a  Paper  presented  at  a  recent 
meeting  of  the  Public  Utilities  Association  of  West  Virginia  by 
Mr.  S.  B.  Fortenbaugh,  who  outlined  the  advantages  of  the 
1,200-volt  system  for  inter-urban  railways.  To  illustrate  his 
statements  he  gave  the  results  of  calculations  for  a  25-mile  line 
with  5  miles  additional  in  terntinal  cities,  using  30-tou  cars  and 
making  20  miles  per  hour  schedule  speed  with  one  stop  per  mile 
between  cities.  Hourly  service  for  18  hours  per  day  was 
assumed.  With  1,200  volts,  one  sub-station  of  600  kw. 
capacity  would  be  required  in  place  of  three  of  300  kw.  capacity 
each  at  600  volts.  The  load  factor  would  be  20-8  per  cent,  and 
13-8  per  cent,  in  the  two  cases  respectively,  and  the  efficiency 
77  per  cent,  and  70  per  cent.  The  daily  energy  saving  due  to 
the  use  of  the  higher  voltage  was  350  kw.-hour,  or  104  per  cent, 
of  the  total.  With  direct  generation  of  direct-current  power 
at  1,200  volts,  as  compared  with  alternat<j-current  transmission 
the  saving  in  power  is  about  33-5  per  cent  .  made  up  as  follows  : 
Step-up  transformer  loss,  3  per  cent.  ;  transmission  line  loss, 
2  per  cent,  of  remainder  ;  "  all-day  "'  sub-station  los.ses.  30  per 
cent,  of  remainder.  On  the  basis  of  2,700  kw.-hour  i>er  day 
delivered  to  the  trolley  wire,  and  I  per  cent,  per  kilowatt-hour 
energy  cost  the  money  value  of  the  saving  is  £2.  Hs.  per 
day,  or  £986  per  year.  With  alternate-current  generation  and 
distribution  the  saving  in  cost  of  power  is  due  to  improved  load 
factor.  On  the  same  basis  this  saving  amounts  to  Us.  per 
day,  or  £256  per  year.  At  £20  per  month  per  sub-station  for 
labour,  maintenance  and  miscellaneous  expense  the  1.200- volt 
system  saves  £-180  per  year  in  sub-station  e.xpense.  The  total 
saving  is,  therefore,  £986  per  year  for  direct-current  generation 
and  £736  for  alternate-current  generation.  Capitalised  at 
5  per  cent,  these  savings  are  equivalent  to  additional  invest- 
ments of  £14,720  and  £19,720  respectively.  Mr.  Fortenbaugh 
claimed  that  the  net  saviiig  in  the  initial  cost  of  "  electrifica- 
tion material  "  will  vary  bet\veen  10  per  cent,  and  20  per 
cent,  in  favour  of  1,200  volts. 
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INTKP^ATIONAL      WiRELBSS     TELEGRAPH      CONVENTION      AND      SlRVICB         RBOULATIONS 

(Bermn.  1906).     With  complete  report  oi  Proceeding*.     Price  15^  nett. 
Erakes  for  Tramway  Cars.     By  H.  M.  Sayers.     Price  2s.  6d.  nett 
Elbctric  Lamps  AND  tLKCTFic  Lighting.     Bv  Prof.  J.  A.  FlemirR.    4».  nett. 
Elbctricity  IN  Horticulture.     By  Prof.  S.  Lemstrom.     lUur.trated.    3s.  6d.  nett 
kadio-Activity  :    .^n   Elementary  Treatise  from   the  Stanppoint  of  thb   Dis- 

integration  Theory.     By  Fredk.  Soddy.  MA.     Price  iv  nett. 
MOTIVE  Power  and  Gearing  for  Electrical  Machinery,     Bv  E.  Trenilett  Carter 

Revised  by  C.  Thcmas-Davies,  A.M.I.E.E.,  F.C.S     Price  5s.  nett 
PRACTICAL  Notes  for  Electrical  Students.     By  A.  E.  Kennellv  ii  H.  D.  Wilkinson. 
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^M^^  '^°°^  °^  Electrical  Enoinbbrino  Formula.     By  W.  (5eipel  and  H.  M 
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These  important  Tables  and  Data  relating  to  Electricity  Supply  in  tJie 
United  Kingdom  in  1915  which  have  been  published  annually  since  1887> 
are  now  obtainable,  price  2s.  6d.  net.,  post  free  2s.  9d. 

The  Tables  of  Colonial  and  certain  Foreign  Electricity  Supply,  Power 
and  Traction  Stations  are  also  obtainable,  price  2s.  6d.  net.,  post  free  2s.  9d. 

The  two  sets  of  Tables  are  supplied,  price  4s.  6d.  net.,  post  free  4s.  lOd. 


NOW     WBADY. 

Vol.  LXXV.  of  "The  Electrici.vn."     Bound  in  Publishers  cove"s. 
Price  17s.  fkJ.     Postage  U.K.  Is.  extra,  abroad  2s.  6d. 

Casc.'i  for  binding  Vol.  LXXV.,  price  2s.  ;   jw.st  free,  2s.  4d. 


"  ELECTRICIAN  "  VOLUMES  AND  BACK  NUMBERS. 

A  very  limited  number  of  Bacl<  Volumes  and  Back  Numbers  of  Thb 
Electrician  are  available.  The  difficulty  of  making  up  complete  sets 
of  Electrici.\n  \'olumes  is  increasingh'  great ;  it  is  advisable,  therefore, 
that  early  application  should  be  made  for  these  volumes  and  numbers. 
Particulars  on  application. 

A  set  of  Electrici.\x  Volumes  (First  Series)  for  the  period  Novemb-r 
9,  1861,  to  Maj' 28,  1864,  can  also  be  supplied.     These  Vole,  are  scaroe. 


SPECIAL    NOTICE. 

In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,  but  not  later  than  WEDNES- 
DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  OflTicial  Announcements.  Ai:ctions  and  *'  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


ELECTRIC  TRACTION  IN  1915. 

Although  consideration  of  new  schemes  of  electric  ti ac- 
tion in  this  country  lias  not  been  possible  during  the  past 
year,  progress  has  nevertheless  been  evident  in  the  coni- 
j)]etion  oi  at  least  one  scheme  and  in  substantial  progress  in 
another.     We  refer  particularlv  to  the   London   &   South 
Western  and  to  the  London  cS:  North  Western  Railwayt>. 
ill  the  ca.se  of  the  London  <.l'  South  Western,  part  of  the 
elt'ctrification    is    an    accomplished    fact,    though   the    full 
benefit  of  the  change  will  not  be  experienced  until  after  the 
war.  when  the  abnormal  condition.s  of  travelling  come  to  an 
«Mi(l.     The    present    electrification   embraces    l")(l    miles   of 
single  track— namely,  the  circular  route  via  Wimbledon. 
Kingston.  Twickenham.  Kichmond  and  Brentford,  including 
the  branch  to  Shepperton.  although  it  is  intended  to  carry  it 
eventually  to  (Juildford.  the  total  length  then  being  e(|ui- 
valcnt   to  about    'M)()   miles  of  single   track.     The  svstem 
adoj)ted  in  this  case  is  third  rail  with  a  pressui*e  of  000  volt.s. 
.As  we  recently  flescribed  this  work  in  The  Electrici.^n. 
we  need  say  no  more  about  it  on  the  present  occasion. 

With  regard  to  the  London  \-  North  Western  Railway 
considerable  progress  has  been  made,  and  it  is  proiiable 
that  the  electrified  part  of  this  line  will  be  in  operation 
before  so  verv  long.  This  remark  also  applies  to  the  Man- 
chester and  Hurv  lino  of  the  Lancashire  &  Yorkshire 
Railway,  which  dilTers  from  the  two  preceding  examples 
in  that  the  j>ressure  will  be  ].2(M,>  volts. 

In  .Vmerica  progress  has  been  made  chiefly  with  con- 
timious  current,  the  tendencv  being  to  favour  high  pres- 
sures :  thus  the  Butte.  Anaconda  &  Pacific  Railway  has  been 
eipiipjied  for  continuous  current  with  a  pressure  of  2.4(HI 
volts.  Double  collectors  are  used.aiul  it  ajipears  that  no 
dilliculty  is  experienced  even  at  speeds  of  ('.(»  miles  \^v  hour. 
In  this  case  the  electrical  energy  is  obtained  at  the  very 
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favourable  price  of  0-2G5cl.  per  kilowatt-hour.  On  the 
Chicago,  Milwaukee  &  St.  Paul  ]{ailway  a  pressure  of  3,000 
volts  continuous  current  has  been  einployed,  and  if  the 
experiment  is  successful  the  length  of  the  electrified  line 
will  be  extended  to  a  total  of  850  miles.  The  const^-uction 
was  not  carried  out  in  either  case  during  the  past  year,  but 
these  lines  have  now  come  into  greater  prominence  owing  to 
the  publication  of  results  of  working.  Further  interesting 
details  were  given  recently  by  Mr.  H.  M.  Hoeart  in  the 
James  Forrest  Lecture,  and  figures  were  at  the  same  time 
published  showing  the  rapid  advance  of  high-pressure 
continuous-current  traction  during  the  last  few  years. 
Thus,  the  number  of  miles  of  single  track  operating  (or 
under  construction)  with  single-phase  was  1,040  in  1911, 
and  has  only~  increased  to  1,490  miles  in  1915,  whereas  the 
mileage  for  high-pressure  continuous  current  at  1,200  volts 
and  over  was  1,100  in  1911,  and  has  increased  to  3,720  in 
1915.  These  figures  refer  onh^  to  the  U.S.A.  It  is  also 
interesting  to  note  that  although  the  electrically-equipped 
single-track  mileage  of  steam  railways  in  the  United  States 
and  Canada  is  3,460  miles,  Avhich  seems  a  considerable 
amount,  this  constitutes  less  than  1  per  cent,  of  the  total 
single-track  mileage  of  the  steam  railways  in  those  countries. 

As  to  what  the  higher  permissible  limit  of  pressure  in  con- 
tinuous-current traction  may  be,  time  alone  will  show.  Mr. 
N.  W.  Stoker  has  described  interesting  experiments  at  a 
pressure  of  5,000  volts,  and  this  was  even  raised  to  7,000 
volts,  on  the  lines  of  the  Michigan  United  Traction  Co. 
What  is  particularly  interesting  about  this  work  is  that  it 
was  carried  out  on  an  inter-urban  car  of  40  tons,  so  that  the 
space  available  for  the  motors  was  comparatively  small. 
The  difficulty  was  solved  by  having  two  armatures  for 
bi-polar  motors  in  one  casing,  which  practically  means  two 
motors  in  one  casing,  at  2,500  volts,  there  being  two 
such  sets  in  series  on  the  5,000  volts.  The  two  armatures 
of  each  set  are  permanently  in  series.  By  the  adoption  of 
bi-polar  motors  the  electrical  stress  over  a  given  pitch  of  the 
commutator  is  halved,  as  compared  with  a  four-pole  motor, 
and,  on  account  of  the  re-arrangement  of  material,  the  total 
weight  does  not  seem  to  have  been  materially  increased. 
In  this  particular  case  mercury  rectifiers  are  used,  but 
although  these  devices  have  been  employed  experimentally 
in  several  cases  very  little  seems  to  have  been  published  as 
to  the  actual  results  obtained. 

There  is  a  noticeable  tendency  for  American  railwaj^s  to 
purchase  their  electrical  energy,  but,  unfortunately,  the 
same  cannot  be  said  for  this  country. 

Electric  traction  on  the  London  Underground  Railways 
remains  much  where  it  was,  though  it  may  be  recorded 
that  the  City  &  South  London  Railway,  the  oldest  of  its 
kind,  is  now  coupled  up  with  the  remainder  of  the  system  by 
taking  its  power  from  th§  Lot's-road  generating  station. 

In  automobilism  steady  progress  has  been  made  by  the 
electric  vehicle.  Useful  work  has  again  been  carried  out  by 
the  Electric  Vehicle  Committee  of  the  Incorporated  Muni- 
cipal Electrical  Association,  and  an  interesting  Paper  was 
read  bv  Mr.  Frank  Ayton  on  the  "'  Use  of  Electric  Vehicles 
in  Municipal  Service."  In  this  Paper  very  suitable  forms 
ot  service  for  such  vehicles  were  emphasised,  and  there  is  no 
doubt  that  there  are  many  municipal  duties  for  which  the 
electric  vehicle  is  particularly  well  adapted.  We  refer  more 
especially  to  the  collection  of  refuse,  to  street  watering,  to 
fire  brigade  work  and  to  services  in  connection  with  elec- 
tricity works.  According  to  a  Paper  by  Mr.  R.  J.  Mitchfll, 
the  handling  of  refuse  electrically  costs  about  Is.  8d.  per  ton, 
as  against  2s.  9d.  by  petrol  motors  and  3s.  5d.  for  horse-drawn 
vehicles.     It  maybe  said  generally  that  the  electric  vehicle 


shows  to  great  advantage  in  any  .service  involving  frequent 
stops.  It  is,  therefore,  applicable  to  a  great  deal  of  work 
which  is  carried  out  by  commercial  vehicles.  As  an  ex- 
example  of  this  we  may  mention  that  Messrs.  Libertv  have 
found  the  co.st  per  mile  for  electricity  in  such  vehicles  to 
be  0-4d.,  as  against  IJd.  for  petrol.  Apart  from  such 
vehicles,  the  electric  omnibus  is  making  its  wav  to  an  en- 
couraging extent.  It  only  remains  for  the  .station  engineer 
to  do  what  he  can  to  favour  the  movement.  There  are  many 
who  ar*^  doing  all  that  is  possible  in  this  direction,  but,  on 
the  other  hand,  there  are  some  who  are  inclined  to  keep 
back  the  advance  by  exacting  .such  ab.surd  and  harmful 
rates  as  5s.  per  charge.  Much  can  also  be  done  by  the 
adoption  of  standard  apparatus,  and  we  are  glad  to  note 
that  the  Engineering  Standards  Committee  has  now  issued 
a  specification  of  a  standard  charging  plug  in  combination 
with  the  Electric  Vehicle  Committee  of  the  Incorporated 
Municipal  Electrical  Association. 

On  canals  some  progress  has  been  made  in  electric  haulage, 
the  most  notable  example  being  the  Panama  Canal,  where 
large  electric  tractors  are  being  used.  As  a  much  more 
modest  example  we  may  mention  the  Trent  and  Mersey 
Canal,  the  equipment  of  which  was  described  in  these 
columns  during  the  past  year. 

In  connection  with  electric  traction  systems  there  is  still  a 
difficulty  in  some  countries,  more  particularly  in  the  United 
States,  on  account  of  the  electrolysis  of  underground  pipes. 
This  is  due  to  the  lack  of  regulations  such  as  we  have  in  this 
country,  and  which  have  produced  the  very.jiappy  elimina- 
tion of  any  such  trouble.  It  is  difficult  to  understand  whv 
similar  action  has  not  been  taken  in  the  United  States  and 
elsewhere. 

The  year's  record  of  railway  working,  speaking  generally, 
without  reference  to  electric  traction,  has  been  marred  bv 
two  terrible  accidents — namely,  those  at  Gretna  and  at 
Jarrow.  In  both  cases  trains  were  fitted  with  gas  lighting, 
and  a  deplorable  loss  of  life  occurred  through  fire.  Although 
the  Board  of  Trade  has  recommended  that  gas  lighting 
should  be  abandoned,  no  active  steps  seem  to  have  been 
taken  to  substitute  electric  lighting  for  gas.  Many  trains 
are  electrically  illuminated,  but  there  are  many  that  are 
not.  It  is  certainly  time  that  public  opinion  forced  some 
action  to  be  taken,  and  that  legislation  should  be  intro- 
duced to  prevent  the  use  of  train  illuminants  of  a 
character  which  can  only  increase  the  danger  very  materi- 
ally in  case  of  accident. 


ELECTRICAL  RAILWAYS.* 

BY  H.  M.  HOBAKT. 

(Continued  from  p.  458.) 

Summary. — After  referring  to  the  growth  of  electric  traction  on 
railways,  and  to  the  cheapening  of  electric  energy  in  recent  years,  the 
author  discusses  in  detail  the  results  obtained  on  the  Butte.  Anaconda  & 
Pacific,  the  Chicago,  Milwaukee  &  St.  Paul,  and  the  Xor^lk  &  ^Vestem 
Railways.  It  is  shown  that  the  electric  locomotive  compares  very 
favourably  with  the  steam  locomotive  for  freight  service.  Attention 
is  drawn  to  the  importance  of  regenerative  control,  and  the  author  con- 
cludes by  showing  that  the  high-pressure  continuous-current  system 
is  the  most  suitable  for  general  use. 


Influence  of  Greater  Speed  and  Heavier  Trains  on  Outlmj  for  Engine 
Crews  and  Train  Crews.— The  greater  weight  of  the  trains  under 
electric  operation  has  permitted  of  decreasing  the  number  of  trains 
per  day  by  25  per  cent.  Furthermore,  the  running  time  on  the 
various  sections  has  been  greatly  decreased,  and  delays  have  been 
largely  eliminated  as  compared  with  the  conditions  formerly  obtain- 

*  Abstract  of  the  .James  Forrest  Lecture,  1915,  delivered  before  the 
Institutirn  of  Civil  Engineers  on  Dec.  14. 
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ing  with  steam  locomotives.  The  consequences  of  the  improveiiients 
in  these  respects  are  very  marked  as  regards  decreased  outlay  for 
wages  of  engine  men  and  train  crews.  As  regards  the  engine  crews, 
the  improvement  is  strikingly  shown  in  Table  IV. 

Table  IV. 


No.  of  hoiu-s  engine  crewB  were 
employed  in  various  services. 


Regular 
hours. 


Overtime 
hours. 


hours. 


Month  of  June,   1913,  when  operation 

was  with  27  steam  locomotives  ,     4,280 

Month  of  ,111110,  1914,  when  opcation 
was  with  four  steam  locomotives  and 
17  electric  locomotives     3,.300 

Decrease  in   June,    1914,  as   compared, 

with    June,    1913       980 

Do.  in  percent 23% 

Inferred  ])ercentage  decrease  with  "  all- 


electric  "  service 


250; 


1,010 


440 


570 
56% 

65% 


5,290 


3,740 


I 


!     1.5.50 

290,, 

33«:, 


Only  a  single  engine  crew  is  employed  even  when  a  train  is  headed 
by  two  72-ton  electric  locomotives,  since  the  control  is  effected 
entirely  in  the  leading  locomotive.  Although  the  scale  of  wages  paid 
by  the  Butte,  Anaconda  &  Pacific  Railway  is  the  same  as  formerly 
with  "  all-steam-locomotive  "  operation,  the  total  exjienditure  for 
wages  of  engine  men  has  decreased  from  £21,000  per  annum  with 
"  all-steam-locomotive  "  operation  (or  £780  per  locomotive)  to 
£14,000  per  annum  at  present  with  four  steam  and  17  electric  loco- 
motives. Of  this  latter  figure  of  £14,000  per  annum,  £5,000  per 
annum  is  due  to  the  four  steam  locomotives  (or  £1,250  per  loco- 
motive), and  £9,000  to  the  17  electric  locomotives  (or  £530  per 
locomotive),  although  the  average  mileage  per  electric  locomotive  is 
41,000  miles  per  annum,  against  an  average  of  only  32,500  miles  per 
annum  for  each  of  the  four  steam  locomotives.  The  outlaj-  for 
engine  crews  per  locomotive-mile  is  shown  in  Table  V. 

Table  V. 

ExjKMuliture  for  wages 
of  engine  crews  per 
locomotive -mile. 
Prior  to  the  summer  of  1913.  when  employing  27  steam 

locomotives    OGd. 

At  present,  with  four  steam  locomotives  and  17  electric 
locomotives — 

Per  steam  locomotive-mile  7-2d. 

Per  electric  locomotive-mile    3-2(1. 

A  related  saving  which  should  be  credited  to  electric  operation  is 
that  of  £6,200  jxt  annum  in  trainmen's  wages,  a  decrease  of  21  jx-r 
cent.  This  decrease  is  mainly  accomplished  by  the  greater  speed, 
less  delays  and  consequent  great  reduction  in  overtime.     Although 


Table  VI. 


Locomotive  expenditure  per  locomotivo-milc 


Maintenance  of  equip 
mcnt  expenses — 

Repairs    

Depreciation*     

Supervision     


"  AU-Kteam- 

loconiotivcs  " 
o|HTat  io'i. 


Operation  with  four  Hteam 

|(ic<)nu)tiveK  and  17  electri*- 

locdmotives. 


Pence  per 

steam 

locomof  ivc- 

milo. 


Pence  per 

steam 

locomotivc- 

milc. 


Pence  jht 

electric 

loconiotive- 

niile. 


Total 

II.  Transportation       ex- 
penses— • 


0.0 

12 
0-2 


3(i 


Wap's  of  online  men... 
KnK'Uc-house  expenses 
I'liel  and  ])ower   

66 
10 
19  9 
03 
06 
0-3 

il 

IHl 
0-3 
07 
06 

09 
7lt 

Wnler  

Ijuhrication     

(t  •_' 

Other  supplies     

It  •• 

Total    

Total  (1.)  pi  us  total  (I  I.)  . 

29-6 
37-5 

2S-7 
402 

n  .-. 

l.M 

♦  The  amount  to  be  set  against  depreciation  it«  more  or  lew  arbitrarily 
fixed  by  the  Interstate  Commerce  rommission.  and  doe*  not  neeewarily 
I'eflect  the  physical  condition  of  the  locomotive. 


this  decrease  in  outlay  for  trainmen's  wages  is  not  a  component  of 
locomotive  expenditures,  it  has  been  effected  through  improvement 
in  locomotive  performance,  and  from  this  %-ie'W'point  it  is  interesting 
to  note  that  it  works  out  at  a  saving  of  l-7d.  per  locomotive-mile. 

Locomotive  Expenditure  per  Locomotive  Mile. — It  will  be  seen  that 
for  so  miscellaneous  a  traffic  as  that  on  the  Butte,  Anaconda  &  Pacific 
Railway  analyses  of  the  component  sorts  of  traffic  are  practically  out 
of  the  question.  The  locomotive  expenditures  per  locomotive-mile 
during  the  last  six  months  of  "  all-steam-locomotive  "  operation  are 
compared  with  those  during  the  corresponding  six  months  of  the 
following  year,  when  four  steam  locomotives  and  17  electric  loco- 
motives were  used,  in  Table  VI 

This  results  in  an  annual  sa\-ing  (taking  800,000  locomotive- miles) 
under  the  heading  of  "  Locomotive  Expenditure  "  of  £74,000.  There 
is  involved  a  further  annual  saving  of  some  £6,000  in  outlays  for  wages 
of  train  (Tews,  and  a  debit  of,  say,  £6,000  for  repairs  and  maintenance 
of  sub-stations  and  distribution  system,  and  the  associated  wages 
and  supervision  items. 

The  original  costs  of  the  electrification  of  the  Butte,  Anaconda  &, 
Pacific  Railway,  set  forth  as  required  of  the  railway  company  by 
the  Interstate  Commerce  Commission,  are  as  follows  : — 

Engineering  and  superintendence  (including  general  pre- 
liminary report)  £2.190 

Roadwaj'  tools  (used  for  construction  19  and  22)   770 

Crossings,  fences,  guards  and  signs   50 

Interlocking  and  signal  apparatus.   (The  introduction  of 
electric  operation  required  the  installation  of  a  new 

system )     4,450 

Poles  and  fixtures  (approximately  91  miles  of  track) 27,100 

Distribution  (approximately  91  miles  of  track  were  wired  71,500 

Sub-station  building  (existing  buildings  were  used)   40 

Electrical  equipment   (five    1,000  kw.   motor-generator 

sets  and  17  72-ton  locomotives) 134,200 

Interest 2,000 

Total £242..300 

The  completion  of  the  electrification  of  the  entire  114  miles  of 
single  track  and  the  outlay  for  the  four  additional  locomotives  may 
be  roughly  taken  as  increasing  this  capital  expenditure  to  £300,000. 
The  credit  of  £74,000  per  year,  at  which  we  arrived  above,  is  24-7  per 
cent,  of  this  total  capital  expenditure.  Furthermore,  the  additional 
equipment  is  being  provided  to  enable  the  railway  to  transport 
20  per  cent,  more  ore  to  the  Washoe  smelter.  Consequently,  the 
traffic  viiW  henceforth  amoimt  tonearly  1,000,000  locomotive-miles 
per  annum,  and  the  revenue  will  be  proportionately  greater.  It  is 
thus  undoubtedly  conservative  to  state  that  the  savings,  as  com- 
pared with  steam-locomotive  operation,  will  within  seven  years 
of  the  inauguration  of  electric  operation — i.e.,  by  the  year  1920 — 
have  liquidated  the  capital  expenditure  of  £300,000  incurred  in  the 
years  1913,  1914  and  1915. 

Relative  Investment  Costs  of  Klectric  and  Steam  I^Komotives. — The 
largest  item  in  the  capital  exjjenditure  for  electrifying  a  railway  of 
this  character  is  that  for  electric  locomotives.  In  considering  the 
relative  status  of  steam  and  eiectric  locomotives,  sight  must  not  be 
lost  of  the  circumstance  that  for  every  electric  locomotive  in  existence 
tlie  number  of  steam  locomotives  rmis  into  the  hundreds.  In  the 
manufacture  of  steam  locomotives  the  exj)erience  of  many  years  is 
aviilable.  Standardised  parts  are  employed  throughout.  The 
market  price  of  steaiu  locomotives  is  of  the  order  of  only  £.30  per  ton. 
as  against  £80  or  £90  for  electric  locomotive,*!.  This  would  give  a 
j)rice  of,  say,  £6,000  for  each  Butt^  locomotive,  or,  say,  £134.0(K1  fur 
the  locomotives  and  tractors.  These  21  electric  locomotives  will 
handle  a  20  per  cent.  grea.fer  traffic  than  the  displaced  27  steam 
locomotives.  We  may  conservatively  consider  the  21  electric  loco- 
motives as  equivalent  (with  resjject  to  their  cajiacity  to  handle  the 
traffic)  to  32  steam  locomotives  with  an  average  weight,  includinc 
fender,  of  140  tons,  and  an  average  cost  of  (30  X  140  =  )  £4.2(X>  apiece. 
Thus  t  he  outlay  for  t  hese  32  steam  locomotives  would  l>e  (32  X  4.2<  K.>  = ) 
£134,000.  With  the  particular  price  basis  selected,  this  gives  us 
the  same  total  outlay  for  locomotives,  whether  steam  or  electric, 
and  it  may  in  general  be  said  that  the  greater  weight  iisually  required 
lK>r  locomotive  and  the  greater  number  of  locomotives^  mves.i.arA-  to 
hand'e  a  given  amount  of  traffic  will  necessitate  as  great  a  total 
outlay  for  steam  locomotives  as  for  electric. 

The  item  <>f  "  rejMiirs  '•  of  steam  locomotives  is  inherently  much 
greater  ])cr  mile  than  (hat  for  electric  locomotives  of  approved  type*. 
The  a»if  iior  refers  to  the  ex|x^rience  obtained  on  the  New  York  Central 
.and  other  niilways  in  support  of  tliis  view. 

•  "  Rejwiro  "  should  not  l>e  confused  with  maintenance,  of  which  it  u 
only  one  eonii>onent.  the  other  com|>onents  consisting  of  "  depreciation  " 
and  "  sxipervision." 
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Sub-sfation  Machinery. — In  the  case  of  the  Butte,  Anaconda  & 
Pacific  Railway  it  sufficed  to  locate  the  sub-station  machinery  at 
two  points  about  26  iniles  apart.  This  relatively  great  distance  apart 
is  rendered  practicable  by  the  use  of  the  2,4(X)-volt  system  for  sup- 
plying the  locomotives.  Had  it  been  necessary  to  keep  the  pressure 
down  to  600  volts,  at  least  half  a  dozen  sub-stations  would  have  been 
necessary,  and  then  not  only  would  their  aggregate  initial  cost  have 
been  at  least  twice  as  great  as  for  the  two  2,400- volt  installations, 
but  they  would  have  had  a  much  lower  load-factor  and  a  lower 
"  energy  "  efficiency.  Furthermore,  a  greater  outlay  would  have 
been  required  for  the  wages  of  sub-station  attendants.  The  sub- 
station machinery  comprises  five  720  revs,  per  min.  motor-generator 
sets,  each  having  a  continuous  rating  of  1,000  kw.  The  design  com- 
prises a  synchronous  motor  direct  connected  to  two  four-pole  com- 
mutating  generators,  each  giving  a  pressure  of  1,200  volts  at  its 
commutator,  connected  in  .series.  The  entire  outlay  for  sub-station 
machinery  has  been  only  a  matter  of  some  £30,000.  An  examination 
of  the  load  curves  for  10  days  in  December,  1913,  showed  an  average 
load-factor  of  34  per  cent. 

The  motors  of  the  motor-generator  sets  are  proportioned  to  absorb 
1,450  kv. -amperes  when  the  sets  are  delivering  1,000  kw.  This 
is  in  order  that  they  may  be  worked  with  such  over-excitation  of  the 
motor  fields  as  to  have  a  leading  power-factor.  This  leading  power- 
factor  offsets  the  lagging  power-factor  of  other  customers  of  the 
Great  Falls  Power  Co.,  which  supplies  the  electricity  to  the  railway 
company. 

The  distribution  from  the  sub-stations  has  involved  the  installa- 
tion of  about  250  British  tons  of  copper  for  feeders.  The  feeder 
cables  are  carried  on  the  trolley-line  poles.  In  addition  to  the 
positive  feeder  system,  which  accounts  for  about  200  tons  of  copper, 
the  track  return  circuits  are  reinforced  with  about  50  tons  of  negative 
feeders,  also  carried  on  the  trolley-line  poles. 

The  various  items  in  the  cost  of  the  distribution  system  are 
approximately  as  follows  : — 

Feeder  copper    £200  per  milf . 

Trolleywire  1,30 


Line  material 

Poles  

Steel  strand   .... 

Bonds     

Cost  of  erection 


65 
60 
60 
45 
550 


Total  cost   £1,110 

The  maintenance  of  the  entire  distribution  system,  including  track 
bonding,  is  running  at  about  £22  per  mile  of  single  track. 

Roller  Pantograph  Collectors. — Each  of  the  72-ton  freight  locomo- 
tives is  fitted  with  a  roller  pantograph  trolley.  The  additional  four 
freight  locomotives  are  each  fitted  with  two  pantographs,  but  only 
one  is  in  use  at  a  time.  All  the  heavier  freight  trains  are  headed  by 
two  72-ton  locomotives,  and  consequently  the  current  for  the  heavier 
freight  trains  is  collected  at  two  contact  points.  The  general  prac- 
tice during  starting  and  accelerating  is  to  keep  the  current  at  not 
more  than  500  amperes  per  72-ton  locomotive.  Currents  as  great 
as  about  800  amperes  will  be  collected  from  the  4/0  trolley  wire,  and 
on  the  reasonable  assumption  that  the  current  will  not  divide  equally 
between  the  two  pantographs,  it  is  incumbent  upon  each  pantograph 
to  be  capable  of  dealing  with  current  up  to  500  amperes  in  the  service 
on  the  Butte,  Anaconda  &  Pacific  Railway.  The  4/0  trolley  wire  will 
have  a  rise  of  about  180°C.  when  carrying  1,000  amperes  continuously 
in  the  open  air.  For  this  temperature  rise  it  can  carry  a  considerably 
greater  current  for  a  few  minutes.  It  is  to  be  noted  that  the  current 
will  flow  to  the  points  above  the  locomotives  from  both  directions 
from  the  nearest  feeding  points  behind  and  ahead  of  the  locomotives. 
Taking  these  data  into  consideration,  it  will  be  seen  that  the  system 
could  deal  with  four  72-ton  locomotives  simultaneously  located 
between  two  adjacent  feeding  points  and  requiring  an  aggregate  of 
some  2,000  amperes. 

The  Chicago,  Milwaukee  and  St.  Paul  3,000-volt 
Ele  ctrification. 

This  electrification  is  over  a  section  of  440  mUes,  and  comprises 
(including  yards  and  sidings)  650  miles  of  single  track.  In  the  event 
of  satisfactory  experience  with  electric  operation  of  the  440  miles, 
the  railway  contemplates  continuuig  the  electrification  to  Seattle, 
on  the  coast,  which  will  make  a  total  distance  of  850  miles.  The 
railway  commenced  in  the  latter  part  of  1914  to  put  its  electrification 
plans  into  effect,  and  42  electric  locomotives,  each  weighing  250  tons, 
together  with  machinery  for  14  sub-stations  and  material  for  the 
transmission  and  distribution  of  the  electricity,  are  now  being  sup- 
phed.     In  the  spring  and  summer  of  1915  the  113  miles  between 


Three  Forks  and  Deer  Lodge  were  equipped  for  electrical  operation, 
and  it  is  intended  that  by  the  beginning  of  1916  all  traina  passing 
over  this  division  shall  be  propelled  exclusively  by  electric  loco- 
motives. The  electricity  will  be  supplied  under  a  f  ontraci  with  the 
Montana  Power  Company,  which  has  10  hydro-electric  plants  in  this 
region. 

The  price  of  the  100,000-volt  60-cycle  three-phase  electricity 
delivered  to  the  railway  company  at  the  feeding-in  jxjint.s  is  0-26d. 
per  kilowatt-hour.  The  sub-stations  step  down  the  pressure  from 
100,000  volts  to  2,.300  volts,  and  by  motor-generator  sets  convert 
the  2,300-volt  three-pha.se  electricity  into  3,000-volt  direct  current. 
Each  motor-generator  set  compri-ses  a  60-cycle  synchronous  motor, 
direct  connected  to  two  1,500- volt  direct-current  generators  con- 
nected in  series. 

There  are  14  sub-stations  having  a  total  capacity  of  74,60^  kv  - 
amperes   of   transformers   to   supply   the   sj-nchronous   motorg,   ^ 
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Fig.   1. — Speed-current  Curve  of  Chicago,  Milwaukee  &  St. 

Paul  3,000-volt  Goods  Locomotive. 

Diameter  of  driving  wheels,  52  in.  ;  gear  ratio,  4-56. 

against  59,500  kw.  in  direct-current  generators.  Taking  the  overall 
efficiency  of  the  sets  as  91  per  cent.,  the  input  to  the  sj-nchronous 
motors  for  a  rated  output  of  59,500  kw.  from  the  generators  is 
65,500  kw.,  and  since  the  corresponding  input  is  74,600  kv.-amperes, 
the  machines  may  be  operated  ^vith  a  power  factor  of  0-88  ;  that  is 
to  say,  if  the  fields  of  the  synchronous  motors  are  sufficiently  over- 
excited, the  transformers  will  provide  an  incoming  current  which 
will  lead  with  a  power  factor  of  0-88. 

The  42  locomotives  each  have  a  continuous  rating  of  3,020  h.p.,  and 
weigh  250  tons.  A  250-ton  St.  Paul  locomotive  is  thus  40  per  cent, 
more  powerful  than  two  72-ton  Butte  locomotives  operated  as  a 
single  machine.     In  addition  to  this,  the  St.  Paul  locomotives  are 
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Fig.    2. — Tractive   Effort-Currext  Curve   of   Chicago, 
waukee  &  St.  Paul  3,000-volt  Goods  Lo -omotive. 
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equipped  for  regei.erative  braking  for  long  periods  on  down  grades. 
The  electrical  equipment  is  consequently  very  liberally  designed,  and 
weighs  73  lb.  per  horse-power  of  continuous  rating. 

Of  the  42  locomotives,  30  are  for  freight  ser\-iee.  The  remaining 
12  locomotives  are  for  passenger  service.  Except  for  difference  in 
gear  ratio  and  an  additional  weight  of  18  tons  for  steam-heating 
equipment,  the  passenger  locomotives  are  identical  with  the  freight 
locomotives.  Six  of  the  30  freight  locomotives  also  have  the  steam- 
heating  equipment,  and  are  thus  available  for  liauling  passenger 
trains. 

The  trolley  is  of  the  "  double-wire  catenary  "  construction,  and 
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consi.sts  of  two  4/0  wireg  suspended  from  the  same  catenary,  but  by 
independent  hangers.  This  interesting  and  very  effective  con- 
struction is  difficult  to  illustrate.  Above  tangent  track,  the  two 
wires  lie  close  together,  and  are  not  readUy  distinguished  from  one 
another.  But  on  curves  there  is  a  little  distance  between  the  two 
wires  at  the  points  of  susjjension.  The  points  of  su.spension  of  the 
one  wire,  by  means  of  its  hangers,  are  midway  between  the  points 
of  suspension  of  the  other  wire.  This  alternation  continues  right 
along  the  structure. 

The  locomotive's  pantographs  each  carry  a  double-pan  collector. 
By  means  of  such  a  double-pan  collector  making  .sliding  contact  with 
two  4/0  trolley  wires  supported  as  above  described,  2,000  amix^es 
can  be  satisfactorily  collected  at  any  speed  up  to  60  miles  per  hour. 
There  will  be  no  occasion  to  collect  so  great  a  current  as  2,(XKJ 
amperes  in  the  contemplated   service.     Each  locomotive  is  fitted 
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&  St.  Pail  :J,000-volt  Good.s  Locomotive 

with  two  pantographs.  The  method  of  alternate  suspension  of  the 
two  trolley  wires  has  been  found  to  provide  an  exceedingly  smooth 
operation  with  complete  elimination  of  any  tendency  to  flash  at 
the  points  of  suspon.'^ion  at  aiiy  sjkhmI.  These  locomotives  give  a 
traction  effort  (continuous  rating)  of  71,(X>0  lb. 

The  locomotive  chanacteristic  curves  at  3,000  volts  are  given  in 
Figs.  1,2.;}  and  4.  The  eight  motors  are  geared  to  the  locomotive's 
driving  wheei.s,  and  each  has  a  continuous  rating  of  378  n.i'.  at 
1,500  volts.  They  are  ])ermanently  connected  in  series  pairs,  each 
])air  using  a  pressure  of  3,000  volts  for  the  paraiiol  running  jM)Hition. 
Each  motor  is  cooled  by  the  forced  circulation  of  air  through  it  from 
an  external  blower  outfit. 
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The  passenger  locomotive  weighs  208  (on.'<,  iind  will  haul  a  7(K!  ton 
trailing  pas.^icnger  train  at  a  s|K'e<l  of  HO  miles  |M'r  hour  on  level  tnuk. 
and  it  will  carry  lliis  train  up  all  gra<lienf.'^  of  not  over  !•.">  jkt  crnf. 
For  2  jM-r  cent,  grades  (he  assistance"  of  a  pusher  will  l)o  re<|uin'i!. 
A  r).">0-ton  train  can  be  hauled  up  a  2  |H'r  cent,  grwle  by  one  of  Ihrw' 
2(58  (o!i  passenger  locomotives  without  a.s.MJKtanee. 

The  heavit<st  duty  of  the  fivight  locomotives  eonHist^  in  drawing 
a  trailing  load  of  2.2:U)  Hritish  tons  from  liOinbarrl  to  Summit  over 
the  licit  Mountain.^.  The  di.'<tanc<>  is  4!)  miles,  the  ruling  Kra<lo  is 
1  per  cent.,  and  the  average  grade  for  the  40  itules  is  0  7  |mt  cent. 
The  tractive  effort  for  the  average  grade  is  64.(K)(Mii.  Fmni  the 
charaeteristi(  curve  in  Fig.  3  we  iiiul  the  eorn'sjioniling  spoofl  to  U' 
Hv.")    miles    |ier    hour.       Tlu-    average   outjmt    fn»iu    the    motors    is 


2,380  H.p.  and  the  average  current  is  670  amperes,  \yhen  this  run 
is  made  without  stops  it  will  take  three  hours  to  cov^er  the  49  miles 
between  Lombard  and  Summit.  On  the  ruling  grade  of  1  per 
cent.,  the  tractive  effort  required  is  71,000  lb.,  and  the  correspond- 
ing speed  and  the  output  are  15-9  miles  per  hour  and  3,020  h.p. 
The  average  consumption  for  this  49-mile  run  is  49-.5  watt-hours 
per  ton-mile.  A.ssuming  75  per  cent,  efficiency  from  the  points 
where  the  electricity  is  delivered  to  the  railway,  the  amount  of 
electricity  purchased  is  66  watt-hours  per  ton-mile,  and,  smce 
the  price  is  0-26d.  per  kilowatt-hour,  the  outlaj-  for  jxiwer  is  43d. 
per  train -mile. 

The  best  steam  locomotive  alternative  consists  in  hauling  such  a 
train  by  a  locomotive  with  200  tons  on  drivers.  Such  a  locomotive 
with  loaded  tender  would  weigh  330  tons.  ^^Tien  hauling  a  2,230-ton 
trailing  load  on  the  average  grade  of  0-7  per  cent,  the  sj>eed  will  not 
exceed  8-3  miles  per  hour,  or  about  half  the  .speed  of  the  electric 
locomotive.  Exclusive  of  stops,  the  time  required  for  the  49  miles 
would  be  60  hours.  By  calculation  the  author  arrives  at  a  fuel  cost 
of  58d.  ])er  train-mile,  taking  coal  at  12s.  per  ton.  The  49-mUe  run 
forming  the  subject  of  this  estimate  represents  the  heaviest  duty, 
and  it  will,  for  the  purposes  of  a  rough  survey,  be  a.ssumed  that  the 
average  consumption  of  electricity  and  coal  per  locomotive-mile 
w  ill,  taken  over  the  year,  be  only  one-third  of  the  amounts  estimated 
for  the  49-mile  run. 

While  large  Mallets  can  be  bought  for  a  matter  of  £24  per  British 
ton,  electric  locomotives  of  the  type  under  discussion  cost  fully  three 
times  as  much,  say  at  least  £80  per  ton.  On  the  other  hand,  the 
repairs  of  a  330-ton  Mallet  amount  to  a  matter  of  at  least  12d.  per 
mile,  as  against  not  over  5-.5d.  per  mile  for  the  250-ton  electric  loco- 
motive. If  we  credit  both  locomotives  with  a  15-year  life,  crediting 
the  electric  locomotive  with  35,000  miles  i>er  annum,  and  the  steam 
locomotive  with  25,000  miles  per  annum,  and  debiting  both 
locomotives  with  7d.  per  mile  for  wages  of  crew,  the  account 
stands  : — 


Annual  outlay  in  pounds  sterling. 


Fuel  and  power 

Wages  of  Idconiotive  crews 

Repairs  of  locomotive 

Interest  (5  per  cent.),  taxes  and  in 
surance  (3  per  cent.)  and  amor 
tisation  (4(i  per  cent.) 


Total 

Total  per  loco  motive -mile.. 


Per  250-ton  elec- 
tric locomotive. 


Per  330-ton 
Mallet  loco. 


£2,080 

1.020 

810 


2.400 


£2.020 

7.30 

1.250 


950 


£(i.310 
43-.3(l. 


£4.950 
47-5d. 


For  the  above  study,  which  is  based  on  equal  weights  of  train 
hauled,  the  saving  in  favour  of  the  electric  locomotive  is  of  incon 
siderable  amount.  In  practice,  however,  advantage  is  taken  of  the 
inherent  ability  of  hauling  heavier  trains  with  electric  locomotive* 
and  at  higher  sjx-eds.  In  l)oth  of  these  resjject^s  electric  oj^ration 
increases  the  cajia(ity  of  a  railroad  and  incidejitally  decreases  the 
outlay  for  wages  of  euKine-crews  and  train-crews.  This  has  already 
been  brought  out  in  the  analyses  of  the  results  aotuilly  obtait  ci 
on  the  Butte,  .\naconda  and  Pacific  Railway.  Indeed,  the  Mallets 
a<tually  emjilovcd  on  the  Chicago.  Milwaukee  and  St.  Paul  Railway 
are  nuich  smaller  than  that  on  which  the  alwve  illustration  is  ba.*e<l. 
and  cannot,  even  at  their  lower  sjx'ed.  handle  the  .service  for  which 
the  electric  locomotives  ai'e  ade<|uate.  The  weight  of  the  electric 
l<»comotive  is  practically  equal  to  the  combined  weight  of  steam 
loi'omotive  and  tender,  it  ha,s  a  38  per  cent,  greater  weight  on  drivers, 
and  c(mse(juently  can.  for  a  given  limiting  eoefiicient  of  adhesion, 
develop  a  38  ]H'r  cent,  ^re.iter  tractive  effort.  This  gives  for  a  1  per 
cent,  gradient  a  result  in  favour  of  the  electric  locomotive  to  the 
extent  of  44ix»r  cent,  for  the  ai^sunied  conditions.  Even  in  these 
estimates  the  Mallet  has  not  been  debited  with  any  greater  fri^  • 
than  the  electric  locomotive,  althovigh  .some  investigators  li 
arrive*!  at  value*  of  the  order  of  over  30  lb.  per  ton  for  the  resistance 
of  Mallet  loeonuitives.     On  those  sections  of  the  line  where  tl  ". 

is  much  in  excess  of  1  jkt  cent,  for  any  consider.! ble  distanctv  i 

2.")0ton  electric  locomotive  will  l>e  employed  as  a  pusher.  On  the 
440  miles  l)etw(M<n  Harlowton  and  .Avery  there  are  only  two  pon'^ 
when',  with  electric  op«^ration.  a  j)usher  locomotive  will  l»e  n'<juiii  i. 
wherea-s  with  steam  locomotive  ojjeration  ?nany  such  j>oint«  wen' 
re(|uire<l.  .\t  the  emls  of  the  pusher  divisions  sidings  are  provi<led 
IHMniitting  the  pusln  r  locomotive  to  lie  trausfern^i  to  the  head  of  thi- 
train  where  it  supplements  the  other  locomotive  in  providing  m 
(lenerjitive  braking  on  the  down  grade. 

{To  be  concluded.) 
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CORRESPONDENCE. 

THE  SWEDISH  GENERAL  ELE(JTRIC  (LTD.) 

TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

Sirs  :  Questions  raised  in  anonymous  letters  whicli  have 
lately  appeared  in  tlie  ele(;tiical  press  seem  to  indicate  a  desire 
on  the  ])art  of  some  writers  to  ascertain  the  position  of  firms 
having  connections  with  manufacturing  companies  in  neutral 
countries. 

We  should,  therefore,  be  glad  if  you  would  make  it  known  in 
your  columns  by  publishing  this  letter,  that  we  shall  be  very 
pleased  to  give  full  particulars  of  oui-  company  and  of  our 
parent  concern,  AUmanna  Svenska  Elektriska  Aktiebolaget, 
Vesteras,  Sweden,  on  application  at  our  offices,  Canada  House , 
Kingsway,  W.C,  where  the  documentary  evidence  we  have 
already  had  the  pleasure  of  putting  before  you,  and  which  has 
also  been  submitted  to  the  authorities,  will  be  available  for 
inspection. 

This  evidence  we  have  no  doubt  will  be  accepted  as  satisfac- 
tory proof  that  Allmanna  Svenska  Elektriska  Aktiebolaget  is  a 
purely  Swedish  concern,  not  under  the  influence  of  any  banks, 
firms  or  persons  in  countries  now  at  war  with  Great  Britain,  and 
that  this  company's  business  has  been  conducted  in  a  manner 
in  no  way  detrimental  to  the  interests  of  the  Allies.  None  of 
the  shareholders  and  none  of  the  directors  of  the  Swedish  com- 
pany are  of  enemy  nationality.  The  Swedish  company  has 
issued  i]i  all  L50,o6()  shares,  held  by  1,.530  shareholders.  The 
largest  number  of  shares  held  in  one  hand  is  2  per  cent,  of  the 
total.  The  Swedish  company  has  no  working  arrangements 
or  understandings  of  any  kind  with  enemy  firms  for  the  pro- 
tection or  control  of  each  other's  interests.  The  Swedish 
General  Electric  (Ltd.)  has  issued  in  all  5,000  shares,  of  which 
4,996  are  held  by  Allmanna  Svenska  Elektriska  Aktiebolaget. 

The  Swedish  General  Electric  (Ltd.)  has  secured  the  services 
of  various  persons  residert  in  England  previously  in  the  employ 
of  companies  controlled  by  German  capital,  but  they  have  done 
so,  following  the  example  of  prominent  British  firms,  solely 
in  their  own  interests  and  without  any  arrangement  whatever 
with  the  companies  by  whom  such  persons  were  formerly  em- 
ployed, or  with  the  foreign  firm  controlling  same  There  is  no 
agreement  or  understanding  whatever  with,  or  regarding,  any 
such  employps  by  which  an}'  such  employes  shall  at  any  future 
time  enter  into  their  former  employment,  or  in  the  employ  of 
any  other  British  or  foreign  firm. 

The  Swedish  General  Elec';ric  (Ltd.)  has  not  since  the  out- 
break of  war  bought  or  sold  any  goods  manufactured  in  coun- 
tries now  at  war  with  Great  Britain,  or  taken  over  or  assisted 
in  the  dis2)osal  of  stock  owned  at  the  outbreak  of  war  by  com- 
panies controlled  by  enemy  capital.— We  are,  &c., 

London,  Jan.  3.  Swedish  General  Electric  (Ltd.) 

By  order  of  the  board, 

W.  J.  Turner,  Secretary. 

[We  have  received  no  anonymous  letters  on  this  subject,  but 
we  have  pleasure  in  publishing  the  above  letter. — -Eds.  E.] 


WATER  POWER  IN  RUSSIA. 

BY   r.    GURE WITCH. 

^  In  Euiopean  Russia  alone  (including  Finland,  Ural  and  Caucasia) 
the  available  water-power  is  roughly  10,000,000  kw.  (equal  to 
13,40p,000  H.r.*),  yet  Russia's  water-power  is  least  developed  of  any. 
While  ill  the  U.,S."a.  in  1912  2,471,000  h.p.,  hi  Japan  450,000  h.p., 

lin  Switzerland  300,000  h.p.,  and  in  Italy  (in  the  Piedemont  provmce 
alone)  over  400,000  h.p.  were  produced  through  the  exploitation  of 

I  water-power,   according  to  the  inquiries  of  the  Imperial  Russian 

*  For  comparative  purposes  the  following  figures  may  be  of  interest  : 

[The  potential  water-power  in  Germany  (chiefly  in  Bavaria)  is  about 

1 1,500,000  H.P.,    in    Switzerland    2,532,000  h.p.,    and    in    Sweden    over 

6,000,000  H.p.     Of  Sweden's  available  water-]K)wcr  about  :5,500,000  is 

[not  yet  utilised.     In  .fapan,  according  to  the  Japanese  statistics  of  the 

Ministry  of  Traffic,  there  arc  ;583   hydro-electric  stations,  with  a  total 

estimated  capacity  of  2,172,000  h.p.     Particulars  of    the  water-] )o\vcv.s 

of  the  U.S.A.  were  given  in  The  Electiucian  for  October  8,  1!J15. 


Technical  Society  the  total  capacity  of  the  water- f>ower  plantK  in 
Russia  amounted  in  UdO  to  hardly  250./XK)  h.p.  Alxjut  80  jK;r  cent, 
of  these  plants  had  only  a  capacity  of  some  JO  h.p.  to  supply  flour 
mills,  saw  mills,  small  factories,  farm  equipments,  &c.,  the  generating 
machinery  being  mostly  of  a  primitive  character. 

Lately,  however,  a  tendency  to  change  from  th<;  primitive  water 
wheels  to  the  morcperfect  turbines  is  noticeable.  During  ISIJO-UXXJ 
the  Russian  machine  factories  produced  annually  water  turbines  with 
a  total  capacity  of  only  a  few  hundred  horse-fKjwer,  but  in  the  follow- 
ing decade  a  total  capacity  of  2,000  h.p.  were  on  an  average  ((m- 
structed  per  annum.  In  the  last  few  years  the  annual  Rus.siaii 
water  tuibine  production  ro.se  to  7,000  h.p.  per  year.  Therefore, 
during  the  last  25  years  water  turbines  of  a  total  capacity  of 
about  50,000  h.p.  to  60,000  h.p.  have  been  produced  in  that  countrj-. 
Yet  one  of  the  oldest  of  the  Swiss  factories  in  this  branch  has  pro- 
duced during  its  existence  about  4,8(X)  turbines  of  a  total  capacity  of 
2,660,000  h.p.,  ranging  from  11,500  h.p.  to  14,500  h.p. 

Further,  the  Russian  factories  (chiefly  small  workshops)  produce 
only  quite  simple  water  turbines  of  small  efficiency,  the  better 
qualities  of  turbines  being  imported.  Russia's  chief  suppher  in  this, 
as  in  all  other  machines,  is  Germany,  which  provided  in  1900  water- 
power  machinery  to  the  value  of  301,000  marks,  in  1910  455,0fKJ ; 
1911,  248,000  ;  1912,  218,000  ;  1913,  254,000  marks.  The  number 
of  such  machines  imported  in  1913  from  Germany  was  77,  in  addition 
to  a  small  number  from  other  countries,  chiefly  U.S.A.,  Sweden  and 
Switzerland.  From  these  figures  it  is  obvious  that  the  Ru.ssian 
import  of  water-power  machinery  was  unimportant,  the  explanation 
being,  as  mentioned  above,  that  most  Russian  plants  are  of  small 
capacity.  As  a  means  of  generating  electrical  energy,  water-power 
at  present  plays  an  unimportant  roll  in  Russia,  large  hydro-electric 
stations  and  long  transmission  lines  beuig  completely  unknown. 

According  to  the  recently  published  statistics  of  Russian  electric 
stations  for  1913,  m  which  particulars  of  about  80  of  the  225  electric 
stations  are  given,  47  stations  pos,sess  steam  plant  of  a  total  capacity 
of  221,000  kw.,.16  oil  or  gas  engines  of  a  total  capacity  of  9,572  kw., 
and  16  stations  (with  a  capacity  of  9,692  kw.)  have,  besides  steam 
engines,  internal  combustion  engines.  Only  one  station  (in  Suchum 
Kale,  Caucasia,  a  town  with  30,000  inhabitants)  uses  water-power 
and  possesses  horizontal  Francis  turbines  ^^^th  a  capacity  of  435  kw. 

It  would  not  be  right  to  conclude  from  this  that  Russia,  with  its 
preponderance  of  flat  land,  has  no  water-power  available.  Not  only 
in  the  frontier  districts  of  Finland,  Caucasia  and  Ural,  but  in  Russia 
itself,  especially  in  the  north-western  and  south-western  provinces, 
very  considerable  water-power  awaits  the  exploiter.  It  is  in  these 
thickly-populated  provinces  that  Russian  industry  is  chiefly  de- 
veloped, so  that  the  necessity  for  cheaper  energy  is  very  urgent 
The  opening  up  of  the  latent  water-power  of  the  north-western  pro- 
vinces is  of  great  importance,  chiefly  in  consequence  of  their  immense 
distance  from  the  southern  Russian  mining  centres,  which  make 
them  solely  dependent  on  imported  coal. 

The  rapids  of  the  Western  Dvina  alone  ha\e  a  capacity  of  about 
120,000  H.P.,  whereby  the  Baltic  provmces  (and  the  most  important 
Riga  district),  as  well  as  the  province  on  the  Dvina,  could  be  supplied 
with  cheap  electrical  energy  from  this  source.  The  water-power  of 
the  river  Niemen  could  also  easily  be  exploited,  while  in  a  more 
northern  direction  the  rapids  of  the  Wolchow,  flowing  from  the 
Ilmen  lake  to  the  Ladoga  lake,  could,  according  to  approximative 
estimates,  at  Novgorod  produce  30,000  h.p.  to  50,000  h.p..  and  the 
rapids  of  the  Msta  river,  flowmg  to  the  Ilmen  lake,  about  30,000  h.p. 
The  Narwa  waterfall,  with  a  fall  of  8  m.  to  10  m.,  is  formed  at  the 
town  of  Narwa  by  the  river  Narwa,  flowing  from  the  Peipus  lake 
to  the  Finnish  Gulf,  is  the  only  water-power  used  to  supply  jxnver 
to  many  factories.  If  this  fall  were  completely  exploited,  40,000  h.p. 
to  70,000  H.p.  would  be  readily  available.  In  Olonetz  province 
considerable  energy  could  be  generated  by  exploitmg  the  water- 
power  of  the  Suna  (10,000  h.p.  to  20,000  h.p.),  and  those  of  the  ^^'yg, 
Suchoua  and  Wytegra  rivers. 

In  East  Russia  the  exploitation  of  the  water-power  of  the  Belaja 
and  the  Tcnusowaja,  as  well  as  of  the  numerous  lakes  formed  by 
dams,  would  put  new  life  into  the  metal  industry  of  the  I'ral  \m)- 
vinces,  with  their  wealth  of  magnetic  and  manganese  iron  oivs,  which 
formerly  provided  the  whole  of  Russia  with  iron.  In  consctiuencc 
of  mineral  coal  scarcity  and  the  iron  having  to  be  charcoal  smelted, 
the  Ural  iron  mdustry  was  crowded  out  by  the  newer  south  Russian 
iron  industry,  with  vast  coal  mines  at  hand.  Electro-metallurgical 
industry  m  the  Ural  would  develop  at  a  rapid  rate  on  bemg  supplied 
with  cheap  electrical  energy,  as  there  are,  besides  iron,  large  deposits 
of  copper,  platinum  and  other  metals. 

Finally,  in  south-western  Russia,  by  the  exploitation  of  the  rapids 
of  the  river  Dnieper,  120,000  h.p.  to  200,000  H.P.  could  be  obtained. 
The.se  rapids,  nine  in  number,  named  ''  Porogi,"  are  spread  over  a 
distance  of  37  km.  below  Ekaterinoslav,  and  form  a  great  hindrance 
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to  navigation  on  the  southern  part  of  this  river,  which  has  a  width 
of  from  .'500  m.  to  360  m.  Three  of  the  most  dangerous  rapids,  with 
falls  of  2-7  m.  to  3-6  m.,  present  magnificent  views  similar  to  those 
of  the  Rhine  at  ShaflFhausen.  \Mien  one  considers  that  the  Dnieper 
rapids  are  situated  in  the  centre  of  the  south  Russian  iron  districts, 
it  isjeasy  to  realise  how  important  a  hydro-electric  station  with  a 
<apacity  offover  100,000  u.p.  would  become  for  suppl>-ing  the  south 
Russian  mining  district  with  cheap  electric  energy. 

Important  rapids  are  also  formed  by  the  southern  Bug  river,  a.s 
•well  as  at  lampol  V)y  the  river  Dniester,  which  possesses  the  fastest 
current  of  all  Russian  rivers,  so  that  large  jxjwers  could  be  procured 
from  this  source.    The  districts  are  shown  in  the  accompanying  map. 

One  must  take  into  consideration  that,  in  exploiting  Russian  wat<"r- 
power,  p(nvcrful  rapifls  situated  in  densely  j)oj)ulatcd  districts  arc 
under  review,  and  those  engaged  in  farming  operations  over  large 
tracts  of  land  will  become  potential  consumers  of  electrical  energy. 
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The  work  of  making  the  rivers  na\  {!?•■'•'■  '  •    i.mm.;"" 
in  hand  with  the  e.r])ioitHtlon  of  \\v 

tlic  absence  of  railwftj-s  and  wrilkopt  muuIm  over  tnoruious  dHtaneivM 
would  be  overcome. 

■    In  Catieasia,  anil  csppeiallv  in  Turkc^nn  (Rn(t<>i:»n  Ontwl  Asiatic 
"iiSl,  the  irngnfion  o1  llic  }M  '      '  • 

':  1/.  Mould  come  to  be  taken  m  i: 
exploitafion  of  wnter-f)6M<T,f.  and  fhp 
Turkestan,   which   nntsl    gh'.itly   irii'h'asr  u.n. 

favourably  alTccted  l)v  the  cntorprise.      Mi"  ■  bnif  Sh< 

usH  in  m.iriufn<'ttirihjiop««m(ions  in  RiiH.*in  \*  prnviflwl  hy  nirkvMAn. 

From  (he  fon-goiiig  it  isrlrarth<'   '.  '   .  "' 

scntpd  (o  hyrirnulif  (engineers  and  ■    ; 


Ru.ssia's  water-power.    As  the  two  great  objects  can  be  pursued  at  the 
same  time,  the  outlook  for  prospective  profits  are  most  favourable. 
On  the  other  hand,  large  capital  Ls  necessary  for  the  successful 
execution  of  these  projects.     This  capital  could  be  raised  in  Russia 
after  the  war  onlj'  with  great  diflficulty,  but  for  the  medium-sized  and 
smaller  projects,  requiring  less  capital,  it  could  undoubtedly  l:>e  raised 
in  the  near  future.     A  commencement  was  made  in   1912  by  the 
so-called  "  Stuart  concession,"  granted  to  English  capitalists  by  the 
Russian  Government  for  the  purpose  of  exploiting  the  river  Terek 
and  Lake  CJoktcha  (1,913  ft.  above  sea  level),  and  the  erection  of  a 
hydro-elect ric  station  with  a  capacity- of  40,000  kw.  to  provide  North 
and  Trans-Caucasia  with  cheaper  electric  energy.     Recently  another 
project  has  been  worked  out  in  Caucasia  for  exploiting  tlie  Kuban 
and  Small  Laba  rivers.     The  construction  costs  of  this  project  are 
calculated  at  about  15,000,000  roubles,  the  hydro-electric  station 
having  a  capacity  of  4'5,000  h.p.     According  to  Russian  newspapers, 
^'^^  conditions  of  the  contract  concerning  the 
cession  of  the  land   necessary  for  the  scheme 
has  been  ratified  by  the  Viceroy  in  Caucasia. 
Ver\'  soon  the    water-power    in   Finland    will 
probably  be  exploited.     Two  companies  hare 
been  striving  for   a   long  time  to  obtain  eon- 
cessions    for    erecting   hydro-electric    stations 
here.     One  of  these  (the  "  Company  for  Trans- 
mission of  Waterfall   Power"),  with  a  capital 
of  6,000,000    roubles,    owns    some    important 
Finnish   falK   on  the  river  Wuoxen  (Wvl>org 
jirovince)  ;     the  second  is  the  "  Company  for 
Long-distance    Stations."*       Botli    companies 
centre   in    Petrograd.      The   share   capital    of 
the  la.st-named   company   (4.000.(XKI   roubles) 
is  in  the  control   of  the  "  Imatra  "  Soc.  Anon. 
]X)ur    la     production    et    la    distribution    de 
I'energie  electrique,    Brus.sels,  and  the  "  Bank 
for    Electrical     Enterprises,"     Zurich      (share 
capital    75,000,000fr.).    working    mostly    with 
Cerman    capital,    is    largely    interested.     The 
main  purjxjse  of   the  "  Imatra  "  Company  is 
the  exploitation  of    the  waters    of   the   small 
Imatra  fall  in  Finland,  which  Wongs  to  the  com- 
pany's offshoot,   the    "  Company    Force."    of 
Helsingfors.     The  bed  of  the  river  Wuoxen  (<ir 
\'oksa)   Incomes  narrow  in  the    region  of  the 
Imatra  falls  from  177  ra.  to    46   m.,  and  the 
river  falls  more  than  20  m.  within  a  distance  of 
32.5   m.,   so   that    extraordinary  powrr    is    :it 
the  disjx)sal  of  the  owniere. 

.\cconlinc  to  the  Russian  "  Commen  iai  and 

Industrial  tJazette."    a    commission    was    ap 

fKiinted   by  the    Imjterial    Finnish    Senate  in 

.Fanuarv.  Y^\'^.  fortlic  pur|K>se(»f  discussing  the 

tpiest  ion  of  exploiting  the  energy  fn)m  the  fails 

and  rapids  of  the  river  Wuoxen  for  general  ing 

energy    for    electrifying     the     Fiiuiish     State 

railways,    and   a  project    for    the    en'ction  of  m\ 

electric  stations  at  the   Imatra    Falls,  with  a 

capacity  of  Sn.OOO  n.r.  and  costing  22,n00.n(Hi 

Finnish  marks,  was  laid   lieforc  lliis  Commis 

sion.     The    above-mentioned    "  Com|wny    for 

Transmissi.in  of  Waterfall   Power."  of  Petro 

grad.   received    jiermission   in   the  summer  of 

1913  to  submit  a  further  project  of  an  ambitious 

chrtracfer.   and   surveys   hare    sho\ni   that    a 

scluMue  of  considerable  magnitude  is  po«Ril>le. 

A    (anal    is    to    Ik-    made    18  km.    in   lon^  '  . 

tlmtugh  whitlia  xdlunie  of  .'VMtcm.  ]>er  w.,;.d 

of  water  will    tlow.     Const  ruction   i-ott    of  the 

canal,   with   dams    and    lot  ks.    and   in«lu<l  •  .■ 

has  been  estimated  at  lOO.oOO.OOO  Fir'-'^i'  ••>•■■ 

the  company  presented  an  aj 

ions  to  « 


I  the  electric  plant 
( lu  the  basis  of  this  project 
th<'  Finnish  Senate  in  1913,  ai'king  for  eom( 
work,  ils  the  la.rgest  waterfall  of  the  Wuoxen,  the  I 
belongs  to  the  Crown,  and  its  volume  of  water  on  the  n 
thi^.  entorj^risi^  would  be  considerably  lessened,  fht 

! ■\  tn  the  Finnish  Crown,  as  indeimriticatwn.  to  supj  . 

r.iilw,*vs  on  the  line  fmm  Wyhnrc  to  Petroirrad  ^ 
Kills  .Tud  to  p.iy  .">iio.(HKI  Finnish  marks  .»nnu.'»Ily  for  tl 
,.ear?«.    liOtKMKKt  yearly  for  the  next    threi^  years.  an<l 
'l..'»t>O.OOI»  marks  {x>r  annum  :    after  90  vpArs  tfie  entii*  ei 

•    •   '    1  over  to  the  Finnish  (^nveniment  wifhotf 
I  .^n.fW)  kw.  of  electrie;d    |v>Tti«r  is.  u»vl^^  t' 
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to  be  delivered  to  Finnish  consumers  at  a  low  rate.  The  totir 
capacity  of  this  plant  is  calculated  at  1  fiO(),()00,()()()  kw. -hours  yearly 
sufficient  to  supply  all  future  requirements  for  electric  lighting, 
tramways,  electrification  of  the  railways  of  the  Wyborg  and  Petro- 
grad  provinces,  and  the  demands  for  motive  power  of  all  the 
factories  in  the  Petrograd  district. 

The  J'innish  Government  referred  the  project  to  the  Stockholm 
Bureau  for  Water-power  Plants  to  examiiK^  and  approve.  In  May, 
1914,  the  Government  Commission  j)laced  its  reports  before  the 
Finnish  Senate  and  advised  certain  alterations.  To  ensure  perfect 
safety,  a  tunnel  instead  of  a  canal  was  suggested.  The  experts  cal- 
culated the  cost  of  the  project  at  l.')7,()()(),()0()  Kimiish  marks.  IMic 
Senate  postponed  a  final  decision  till  the  autumri,  and  ordered  that 
further  surveys  be  made.  An  alternative  jjroject  wart  suggested  for 
a  number  of  hydro-electric  stations  along  the  Wuoxen,  having  the 
same  character  as  a  system  adopted  at  Lagan,  in  Sweden,  by  v/hich 
a  capacity  of  100,000  h.p.  to  600,000  ii.p.  was  gradually  developed. 
At  the  same  time,  inquiries  were  to  be  made  at  the  Russian  Ministry 
for  the  Interior,  War  Office  and  Admiralty  as  to  the  expected  future 
requirements  of  Petrograd  for  electrical  energy  for  the  next  20  years. 
The  furtherance  of  these  projected  enterprises  has  been  postponed 
through  the  outbreak  of  the  war.  It  is  considered  certain,  however, 
that  the  very  important  question  of  providing  the  Petrograd  district 
with  cheap  electrical  energy  must  be  solved  in  the  near  future. 

According  to  the  Russian  "  Commercial  and  Industrial  Gazette," 
also,  the  Company  for  Transmission  of  Waterfall  Power  has  recently 
sought  from  the  Governor  of  Viborg  concessions  to  erect  a  hydro- 
electric station  at  the  Rouchiali  Fall,  which  is  owned  by  the  com- 
pany. The  total  capacity  of  this  proposed  station  is  80,000  h.p.  Nine 
turbo-generators,  each  of  10,000  h.p.  capacity,  are  to  be  provided. 

It  is  still  difficult  to  say  in  what  manner  the  important  problem  of 
the  exploitation  of  Finland's  water-power  for  supplying  the  distiict 
of  Petrograd  with  electrical  energy  will  be  finally  solved,  but  the 
war  has  brought  homo  to  everyone  that  the  more  intensive  exploita- 
tion of  Russia's  water-power  is  an  absolute  necessity,  not  only  from 
the  economical  standpoint,  but  also  for  the  safety  of  the  State.  The 
greatest  calamity  to  Russia  during  the  war,  as  is  well  known,  has  been 
lack  of  fuel,  as,  in  spite  of  the  extensive  coal  mines  in  South  Russia, 
she  is  still  dependent  on  imported  coal.  Although  fiom  1900  to  1910 
Russia's  coal  output  has  increased  90  per  cent.,  while  England's  in 
the  same  time  has  increased  only  20  per  cent.,  Germany  50  per  cent., 
and  U.S.A.  65  per  cent.,  Russia's  demand  for  coal,  in  consequence  of 
the  rapid  development  of  Riissian  industry,  could  not  be  covered  by 
interior  production.  Russia's  coal  production  has  risen  from 
25,000,000  tons  in  1909  to  34,000,000  tons  in  191.3.  But  when  one 
considers  that  England  produced  in  the  last-named  year  287,000,000 
tons,  Germany  192,000,000,  France  41,000,000  tons  of  coal,  it  is 
clear  that,  on  the  whole,  Russia's  coal  output  is  very  small.  Conse- 
quently, according  to  Russian  statistics,  Russia  had  to  import  in  1913 
about  7,700,000  tons  of  coal  (including  4,000,000  tons  from  England 
and  3,130,000  tons  from  Germany).*  In  order  to  understand  the 
cause  of  the  disorganisation  in  sujij)lying  Riissia  with  coal  during  the 
war,  one  nmst  take  into.consitleration  that  about  70  per  fcent.  of  the 
total  Russian  coal  output  is  mined  in  the  Donetz  basin  (South 
Russia),  21  per  cent,  in  the  Dorabrowa  basin  (Russian  Poland),  and 
only  about  9  per  cent,  in  other  Russian  provinces.  The  woist  off  in 
regard  to  coal  supplies  also  in  normal  times  were  the  Baltic  j)rovinces 
and  the  Petrograd  district,  railway  rates  for  coal  transport  from  the 
far-distant  Donetz  coal  district  being  so  high  that  the  factories  and 
electric  stations  used  chiefly  imported  coal.  For  instance,  the  elec- 
tric stations  of  Petrograd,  Libau.  &c.,  used  Cardiff  coal,  and  the  works 
in  Pemau,  Riga,  &c.,  the  coal  of  the  Yorkshire  Association.  In  conse- 
quence of  cheap  shipping  freights,  imported  English  cdal  was 
always  cheaper  than  inland  Donetz  coal,  in  spite  of  the  high  import 
tariff. 

Russia's  coal  import  fell  extraordinarily  on  account  of  the  war, 
and  consequently  the  Donetz  coal  mines  were  obliged  to  supply  also 
the  north-western  and  the  south-western  Russian  firovnrices,  the 
latter  having  formerly  imported  considerable  quantities  of  coal  from 
Germany  (chiefly  from  Silesia).  The  coal  consignments  to  other 
provinces  had,  therefore,  to  be  curtailed,  and  a  coal  famine  has  been 
the  result.  Further,  a  considerable  number  of  extra  goods  trucks 
had  to  be  apportioned  for  the  longer  coal  transport  from  the  Donetz 
basin,  throwing  more  work  that  in  ordinary  times  on  the  cxlready 
overburdened  Russian  railways,  which  were  already  hardly  able  to 
cope  %vith  the  increased  demands  made  by  the  military  transport 
department.  As  very  often  a  scarcity  of  Wagons  prevailed,  there 
has  been  in  Petrograd  and  in  other  provinces  a  severe  coal  famine, 
bringing  the  electrical  stations,  tramways  and  water  works,  which 
requirg  enormous  (tuantities  of  coal,,  to  a  very  serious  situation. 

.^  *  According  to  Kn«)i,sh  statistics  l']tigl:ind  exported  to  R.nssia  in  HH3 
15,000,000  tons  of  coal  (or  7-8  per  cent,  of  England's  total  coal  exports  of 
77,000,000  tons). 


All  these  difficulties  would  be  easily  got  over  were  the  whole  Petro- 
grad district  supplied  with  electrical  energ\'  from  a'dLstant  water- 
power  station  in  Finland.  As  soon  a.s  cheajier  electrical  energy  is 
available,  the  whole  of  the  factories  will  8ui)plant  steam  power  by 
electrical  energy,  and  the  df;mand  for  foreign  coal  would  les.sen  con- 
siderably, and  the  unfavourable  Russian  balance  with  foreign 
countries  would  greatly  be  improved  by  the  decrease  in  payments 
for  imported  coal,  amounting  to  £6,000.tK)0  sterling. 

The  cheapening  of  electrical  energy  in  the  Petrograd  di.strict  would 
also  give  an  enormous  impetus  to  the  whole  industry,  and  make  it 
possible  to  electrify  the  railway  systems  of  Petrograd.  The  general 
tariff  for  1  kw.-hour  in  I'etrograd  is  enormoii.sly  high,  being  .3fi 
kopeks  (^7^d.)  for  private  lighting  (in  Beriin  45pfg.  5|d.).  The 
average  price  received  by  all  electric  stations  in  Petrograd  in  1913 
was  19-13  kopeks  (=5d.)  for  private  lighting,  and  .■)-42  kojxiks 
(  =  ljd.)  for  technical  purposes  per  kilowatt-hour.  In  spite  of  this 
high  tariff  the  four  stations  in  Petrograd  delivered  in  1913 
125,000,000  kw. -hours.  In  regard  to  ihe  number  of  consumers. 
Petrograd,  with  38  consumers  of  electrical  energy  to  1,000  inhabi- 
tants, was  even  more  favourable  than  in  other  capitals  of  Europe.  In 
comparing  the  amount  of  electrical  energy  produced,  it  will  be  .seen 
that  Berlin  con.sumed  per  inhabitant  in  1911-12  170  kw.-hours, 
London  in  1910-11  110  kw.-hours,  Vienna  72,  and  Petrograd  64  kw.- 
hours  only.  From  the  above  figures  it  is  clear  that  the  use  of  elec- 
tricity has  room  for  much  growth  in  Petrograd,  all  the  more  so  as  the 
amount  of  gas  burned  in  Petrograd  is,  as  already  indicated  in  a  pre- 
vious number  of  this  journal,*  very  nominal. 

Till  now  the  supply  in  Petrograd  of  electrical  energy  has  been  very 
disadvantageous  to  the  users,  as,  besides  the  municipal  electrical 
station  for  the  electric  tramway,  having  a  capacity  of  about 
10,000  kw.,  there  are  three  private  electrical  stations,  causing 
administration  and  other  costs  to  be  very  high.  The  oldest  com- 
pany, the  Company  for  Electric  Lighting  of  1886,  jis  to  who.se  li(jui- 
dation  much  has  been  written,  has  a  station  with  a  maximum  capa- 
city of  25,000  kw.,  the  Belgian  Company,  a  capacity  of  18,460  kw., 
and  the  Company  for  Electric  Plants,  a  capacity  of  12,.32()  kw.  The 
maximum  capacity  of  all  electric  stations  in  Petrograd  was  in  1913 
about  65,000  kw. 

Recently  the  Petrograd  municipal  authorities  decided  to  purchase 
the  three  private  electric  stations  in  Petrograd.  These  three  works-, 
being  built  in  different  districts  of  the  city  and  working  for  the  most 
part  with  out-of-date  machinery,  can  hardly  be  expected  to  be  able 
to  cope  with  the  growing  demands  for  energy  without  thorough  and 
costly  reconstruction.  Also  the  systems  are  very  differcnt,  which 
militates  against  unity  in  working  in  the  future.  The  Company  for 
Electric  Lighting  of  1886  produces  three-phase  current  at  3  2,(MX) 
volts  and  50  periods  (supply  pressure  120  volts),  the  Belgian  Com- 
pany single-phase  current  at  2,000  volts  and  42-5  periods  (supply 
pressure  110  volts),  the  Company  for  Electric  Plants  single-phase 
current  at  3,000  volts  and  50  periods  and  the  Municipal  Traujway 
station  three-phase  current  at  6,600  volts  and  25  periods.  With 
regard  to  the  motive  power,  there  were  in  these  four  works  in  1913 
19  modern  steam  turbines,  18  vertical  steam  engines  of  okl  typi'  and 
seven  Sulzer  tandem  engines,  with  a  total  capacity  of  about  63,000  kw. 

The  question  of  the  practical  supply  of  the  Petrograd  district  with 
cheap  electrical  energy  in  the  fi'iure  can  be  solved  solely  by  erecting 
long-distance  hydroelectric  stations.  As  is  well  known,  fuel  is  the 
chief  factor  controlling  the  price  of  electric  energy,  and  accomits  for 
70  per  cent,  of  the  cost  of  production.  It  is,  therefoi-e,  clear  that 
cheap  current  cannot  be  supplied  to  Petrograd  unless  water  power  is 
used,  owing  to  the  prohibitive  price  of  coal,  which  has  to  be  imported 
abroad  or  from  the  Donetz  basin.  In  the  latter  case,  on  account  of  the 
high  railway  rates,  the  coal  is  almost  as  expensive  as  the  imported  coal. 

In  conclusion,  let  me  give  a  short  summary  of  i  he  present  conditions 
of  the  electrochemical  industry  in  Russia,  which  is  closely  i-oimectcd 
with  the  problem  of  Russia's  water-power  exploitation.  As  is  well 
known,  the  chief  conditions  required  hy  a  prosperous  and  progiTssive 
electrochemical  industry  is  the  po.ssibility  of  ha\nng  an  enormous 
quantity  of  electrical  energy  at  the  cheapest  possible  tariff.  Cheap 
electrical  energy  apart  from  brown  coal  and  peat  can  be  procured  bv 
means  of  water-powe'-  onlj\  As  already  stated  above,  the  exploita- 
tion of  Russia's  water-power  Ijeing  still  in  its  infancy,  electro- 
chemical industry  could  not  till  now  exist  there,  and  the  total  capa- 
city of  all  Russian  electrochemical  factories  hardly  exceeds  7,000  kw. 

Aluminium,  one  of  the  most  valuable  metals  for  industry,  is  not 
produced  at  all  in  Russia.!  For  the  production  of  calcium  carbide 
there  are  in  Russia  only  two  furnaces,  in  West  Europe  about  70. 
Switzerland  alone  exported  in  1913  calcium  carbide  to  the  value  of 
Fr.7,00S,000,  Russia's  consumption  of  this  product  in  1912  amoimt- 
ing  to  only  1,4.50  tons  (value  £42,100). 

The  production  of  electro-steel,  which  is  carried  on  iit  nearly  all 

*  See  The  EE^cTaiciAN  of  April  30,.  1915. 

t  See  The  Ei.ectktci.\n  of  October  S,  1915,  p.  29. 
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important  steel  works  of  Europe  and  America,  has  till  now  been  of 
absolutely  no  importance  in  Russia.  For  the  production  of  ferro- 
alloys, which  are  used  in  producing  the  better  qualities  of  steel, 
there  is  in  Russia  (in  Ural)  only  one  unimportant  factory,  although 
Russia's  needs  in  electro-steel  as  well  as  in  ferro-alloys  are  very  large. 
For  instance,  in  191.'},  ferro-alurninium,ferro-silicium.  ferro-mangan, 
&c.,  to  a  value  of  2,159,000  marks  were  exported  from  Germany 
alone  to  Russia.     • 

The  conditions  for  the  (•n<ti(jn  of  works  to  J)rodu^■(^  ferro-alloys  are 
especially  favourable  in  Caucasia.  The  Caucasian  manganese  mines 
(in  the  Kutais  province)  sii})plicd  nearly  the  whole  world  with  man- 
ganese. According  to  German  statistics  447,(J(JO  tons  of  niaganese 
ores,  value  1 7,4.'J  I  ,fXK)  marks,  were  imported  by  Germany  from  Russia. 
For  the  erection  of  works  to  produce  electrolytic  copper  (Jaucasia 
would  be  also  ver\'  suitable,  as  notwithstanding  the  present  backward 
conditions,  10,000  tons  of  copper  were  mined  in  Caucasia  in  1913, 
Russia's  total  copper  output  being  34,300  tons. 

The  production  of  potassium  chlorate  by  electrochemical  means, 
which  is  of  great  importance  for  the  manufacture  of  explosives  and 
for  the  match  industry,  is  only  slightly  developed  in  Russia.  Before 
the  war  only  one  factory  for  this  product  was  in  existence — namely, 
in  Russian  Poland  (Petrikau  province).  A  second  factory,  at  the 
Imatra  Fall,  was  clo.sed  down  for  a  long  time,  but  during  the  war  it 
has  been  again  opened. 

For  the  production  of  nitrates  from  the  air,  carborundum,  &c., 
there  is  not  a  single  works  in  Russia,  although  Russia  has  imported 
these  products  in  large  quantities.  Only  its  requirements  in  caustic 
soda  and  chloride  salts  can  be  covered  in  Russia  by  the  inland 
factories.  It  is  certain  that  with  a  progre.ssive  exploitation  of 
Russia's  water-power,  which  can  only  be  developed  by  the  help  of 
foreign  capital,  the  electrochemical  industry'  in  Russia  will  make 
extensive  and  rapid  strides,  as,  besides  the  important  inland  market, 
the  necessary  raw  materials  are  ready  to  hand.  The  enormous 
demands  made  by  the  war  for  electrochemical  jjroducts  have  shown 
the  whole  Russian  nation  quite  clearly  the  absolute  necessity  of 
Russia  having  its  own  electrochemical  industry. 

With  further  reference  to  the  (juesticm  of  investment,  so  far  as 
Kussia  is  concerned,  l-'nglish  capitj'.l  has  been  chieHy  put  into 
Russian  gold  mining  and  najitha  enter])ri8e8.  Both  are  of  a  8|)ecu- 
lative  character,  and  it  is  doubtful  if  they  are  of  great  value  to  the 
English  investor.  (German  banking  institutions  have,  on  the  other 
hand,  grasped  the  industrial  problem,  and  utilised  it  to  their  best 
advantage.  German  capital  has  troubled  itself  but  little  in  connec- 
tion witli  sjjcculative  enterj)rise,  but  has  utilised  its  energies  in 
financing  great  industrial  j)rojects  in  countries  where  capital 
has  been  re(|uired,  such  as  Russia  and  South  America,  and  the 
(ierman  banks  have  received  not  only  the  interest  on  th'-ir 
capital,  but  also  very  large  contract*  for  the  Gennan  factories, 
with  which  (!cnnaii  financial  jirojects  are  so  closely  allied. 
Ix'adiug  Swiss  and  ftalian  manufacturers  have,  to  a  less  or 
greater  extent,  adopted  similar  tactics,  and  by  founding  a 
South  American  bank  to  tinance  South  American  commerce  and 
industry,  and  a  Ru.ssiaii  bank  to  linanie  Russian  commerce  and 
industry,  have  directed  capital  into  these  avenues  of  inveBtment, 
ensuring,  as  I  have  said,  a  good  rate  of  interest  on  their  investments 
and  a  continuous  shoal  of  orders  for  machin«'s,  material  and  acces- 
sories which  have  served  to  keej)  their  factories  going  all  the  time. 
Lately  America  has  adoi)ted  the  same  wise  course,  and  instead  of 
frittering  her  investments  in  enterprises  of  an  undoubted  high 
sfx-culative  <-haracter.  has  secured  a  large  sliare  of  the  worlds  orders 
for  the  necessary  ecpiipnunt  of  large  industrial  undertakings.  In 
the  exploitation  of  water, K)Wer  j)rojectM  very  large  sums  of  money 
have  thus  b»'cn  invested,  ami  ba\c  become.  H|)eaking  generally,  most 
reliable  and  continuous  dividend  earners.  The  exploitation  of 
Russian  water-powers  offers.  I  believe,  a  similarly  free  and  pmtitablo 
licid  of  WdiU. 


PUBLIC  COMPANIES  WOUND-UP.  DISSOLVED.  &c.,   IN 

1915. 

Tlie  following  are  the  ])rinci|ml  elect.ricul  and  eiiyineering 
limited  iiabilittV  c(»in|)«nies  which  have  been  W(»und  uj»  (either 
voluntarily  or  con»puls<irily)  during  the  pB.st  year.  A  dagger 
(t)  den<»tes  thai  the  company  lias  been  st.ruek  off  the  register 
of  joint,  stock  companies,  and  u  .star  (*)  indicates  that  the 
company  was  wound  up  by  an  order  of  the  Court 

t.XnliKrii'luin  (Fnrrini'  ,V  <  "l^mal 
Atlas  Klecthcnl  (<!.  [l'at<  iil.-i  Co. 
+  .\n\ilinry  I'ower  Cn. 

ItoKlur  Kiiginrering  *  Supply  (<>. 
t  Brain     <'o.     (British      Kloc".      ,V 
.Mechanical  Vo.) 


*A<lnil  Ki(>ctric  Co. 

tAlkaJinc      Accunmlators,        1'j\nl 
(Jouin. 
.\ilcn      &      CroKsi'. 

tAunlo-Hrn/ilian   Power  i^  Shipp- 
ing Corjiu, 


tBishop's    Stortford    &    Stansted 

Electric  Lifrhting  Co. 
+Bla.'^t  Furnace  Power  Synd. 
tBriti^h  Automat.  Telephone  Synd. 
British  Drawn  Wire  Lamp  Co. 
British    Electric    Automatic 
Machines. 
tBritish  Electric  Light  Wiring  Co. 
tBritish     Ever- Ready     Electrical 

Co.  (old  company). 
tBritish  Magneto  Co. 
fBritish    Medical    Electric    Appli- 
ances Co. 
British  Prometheus  Co. 
+  Britisli  Tungsten  Metals  Synd. 
tBritish  Wireless  Telegraph  Synd. 
Cicoy  Magneto  Co. 
tCircuitous  Power  Co.  [Sjmd. 

tColliericsElec.PowcrDevelopment 
tConsolidated    Electric    Works    & 

Aj)pliance9. 
■{■Conveyors. 
jCounty  Electric  Traction  Co. 

Dacolight  Engineering  Co. 
■tDimming  Switches. 
■••Ihiplex  Motor  Engine  Co. 
tDuplex  Radiators. 
tElcctric  Batteries  &  Car)x)ns. 
t Electric    Fire    Prevention   Appli- 
ances &  General  Mfg.  Co. 
Electric  Rly.  Signalling  Synd. 
fElectric  Sjxdler. 
Electric  Stores. 
Electric  Utility  Co. 
tElectrical  Fittings  Co.  (1911). 
Electrical  Power  Storage  Co.  (on 
amalgamatif)!!  with  Pritchetts 
&  Gold,  Ltd.) 
tElectrical  Power  Users'  Assocn. 
•fElectrical   Regulators    &    Econo- 

misers. 
♦Electro  Steel  Foundries. 
tElcctrocoustics. 
tflntrinecring  Equipment. 
tFrank  Suter  &  Co. 
Gambles  Patent   Telephone    Re- 
corder Co.  (Continental). 
tGamicr    Enamelled    Letter    and 
Advertising  Sign  Co. 
(Jcneral  Electroljiic  Parent  Co. 
v..  Straus  &  Co. 
tHayward's  Heath  Elec. Supply  Co. 
Heisby  Wi'^clcss  Telegraph  Co. 
Holljorn  Electric  Fires, 
t Homer  Earphone  Co. 
tHorsfall  Destructor  Co. 
tHumpagc.  Jacfjues  &  Pedcrsen. 
tHycho- Electric  Lift  &  Crane  Co. 
tlliuniinatcd   Advertising  Screens 
tllluminatcd  Signs.  [Co. 

t Indestructible  Accumulators. 


flnstitution   of   Signal   Engineers 

(Inc.) 
tlnsulators. 

•flnternationalElcc.Transport&En- 

terprise  Co..  of  Alsace  -Lorraine. 

jlnteruational  Synd.forElec.  Water 

Power  &  Pub.Wks.  Concessions. 

John  Bellamy. 

tLeeds  &  Bradford  District  Electric 

Co.  Rlys. 
jLecds  Electric  Co. 

Leitner  Electrical  Co. 
tLiquid  Air  Power  &  Automobile 

Co..  of  Gt.  Britain. 
tlvOndonElec.TrcatmentCo.(1911). 
tMagnet  Galvanising  &  Plating  Co. 
tMagnctic  Sepa'-ator. 
tNationalAutomatic  Fire  Alarm  Co. 
■fXational  Electric  &  Motor  Corpn. 

National  Engineering  Co. 
tXew  Iin])erial  Electric  Lamp  Co. 
tNorth  Lancashire  Tramways. 
Otis  Elevator  Co.  (for  reorganisa- 
tion). 
fPacific  Radiotelegraph  Co. 

Parana  Power  Sj-nd. 
fPenmachno,  Corwen  &  Bettws-v- 
Coed  Light  Rly.  Co. 
Phnenix     Electric     Heatmg     Co. 
(1914). 
f  Pictorial  Telegraph  SjTid. 
Pintsch's  Electric  Mfg.  Co. 
tPower  &  Construction  Synd. 
fPower  Engineers. 
tPrcmicr  Electric  Control. 
fRadio  &  Electric  Power  Co. 
Read  Holliday  &  Sons. 
Shefhcld  EUectricalEngineeringCo. 
South  American  Cable  Co. 
fSouthwold  Electricity  Works. 
Spagnolctti  (For  reconstruction). 
Spanish  National  Submarine  Tele- 
graph Co. 
Spiral  Regulating  DjTiamo  Co. 
tSpiral  Turbine  S.vnd. 
tStar  Electric  Light  Co. 
tSunturbo  Engineering  Co. 
Teleradio  Co. 

tTelephone  Disinfecting  Co. 
tTraction  &  Power  Agency. 
tTramways  Construction  SjTid. 
tTungsten  Metal  Co. 
tTurbiro  Synd. 

t United  Electrical  Construction  Co. 
•{■Universal  Patents  Bureau. 
Universal  Riidio  Syndicate. 
Vcnners  Electrical     Cooking     & 
Heating  Appliances. 
tVogt  Engines. 
tWitncy  Electric  Supply  Co. 
t Wolfram  (Tungsten)  Synd. 


NEW  BOOKS  AND  NEW  EDITIONS. 

rCopiesof  the  new  books  mentioned  below  can  be  obtained  post  fref  from  Ths  Elbc- 
TuiciAH  Offices  on  payment  of  the  prices  indicated  in  parentheses.  It  is  only  necessary 
to  specify  the  number  when  sending  remittance.  ] 

By  E.  Cunninghim. 

ByA.  H.Goldinghani. 

lU    W.    H.    Ecch-s. 


and   the   Electron   Theory." 


ft;j2.  "  Relativitv 
i».  net  (4s.  4d.). 

•>.'{.'<.   '■  Marine  and  Stationary  Diesel  Engines." 
12s.  M.  net  (12h.  liid.) 

iVM.   '•  ^Vireless    Telegraphy    and    Tclej)honv."" 
12s.  tkl.  net  (12s.  KM.)  '  " 

ti.H.'i.  ■•  (jueutions  and  Numerical  Exercises  in  Physics  and  Cheminlrv 
By  D.  Bjiinl.     Is.  net  (Is.  M.) 

«W(».  "  Ela.xticity  and  Resistance  of  the  Materials  of  Engineering."     By 
W.  H.  Burr.     7lh'edit<.u.     2.1s.  net. 

i>.M7.   '   Introducton  to  the  Ph>-sics  and  Chemistry  of  Colloids. "'      Bv 

E.  Hathohek.     2nd  edition.     3s. "net  (3«.  4d.) 
MS.  "  Elements   of    Heat-Power    Engineering.""     By    Hirshfdd    an.i 

Barnard.     2nd  edition.     21s.  net. 

«V»<.>.   Inlorniediate     .\ppbcd     Mathematics     PajK-rs.     (University    of 
Ixindon.  liHi.'i-l.'i.  with  answers.)     2s.  tid.  (2s.  lOd.) 

640.  .Matrirulation    Mathematics    Papers.     (Unix^rsity    of    Ivondon. 
.Tune.  15to.")-l.'>.  with  solutions.)     Is.  6d.  (Is.  ]M.) 

641.  "  OaiH*r«  of  the  .'Xtmoxphere  :    History  of  their  DiReo\Tr>-.""     P\ 
Sir  W.  Rnmxay,     4th  <Mbtiun.     (w.  net  («»s.  4d.) 

642.  ■  .Vnalylirnl  Chemistry."     Vol.  II..  truant itati>-t>  Analj-sis.     Bj      / 

F.  W.  Trcadwvll.     4th  iHlitioii.     15s.net. 
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COMMERCIAL  TOPICS. 


„      f  ■  ui-  According   to   recently   published   figures,    the 

vi  '.^  ^  ^  electrically  lighted  vehicles  of  British  railways 
are  still  in  a  deplorable  minority.  The  strong 
recommendations  of  the  Board  of  Trade  on  this  subject  after  each 
succeeding  raihvr.y  f^ccident  in  which  fires  attributable  to  gas  have 
broken  out,  appeE,r  to  have  had  very  little  effect  on  certain  of  the 
railways.  It  r^pper^rs  that  the  South  Eastern  Railway  and  the  Great 
Northern  Railway  of  Ireland  are  the  only  two  companies  upon  which 
the  number  of  electricpJly  lighted  carriages  is  in  excess  of  those  in 
which  gas  is  employed  as  an  illumina.nt.  In  the  case  of  the  Midland 
and  the  North  Eastern  Railway  Companies  the  figures  show  an 
almost  alarming  disparity  on  the  side  of  gas.  The  Midland  Railway 
Co.  has  4,560  carriages  in  which  gas  is  used  and  only  760  in  which 
electricity  is  the  illuminp.nt ;  the  North  Eastern  Railway  Co.  can 
only  boast  of  580  carriages  lighted  by  electricity  against  3,670  in 
which  gas  is  retr.nied.  In  no  instance  are  the  electrically  lighted 
carriages  in  a  preponderance.  The  London  &  North  Western 
RaOway  Co.  is  the  only  undertaking  which  can  show  anything 
approaching  a  balance  as  between  the  two  systems.  The  figures 
specify  3,000  electrically  lighted  carriages  and  4,430  gas  lighted. 
This  is  a  condition  of  things  which,  even  having  regard  to  the 
embargo  which  the  war  has  placed  upon  the  introduction  of  public 
improvements,  should  not  in  the  national  interest  be  fJlowed  to 
continue.  One  of  our  lay  contemporaries,  the  "  Daily  News,"  in 
commenting  upon  these  figures,  speaks  quite  plainly  upon  the  risk 
which  the  travelling  public  must  still  incur  in  gas  lighted  trains.  It 
says  :  '"  It  is  merely  the  cost  which  has  led  to  the  disregard  of  the 
continual  I'ecommendations  of  the  Board  of  Trade  on  the  subject. 
The  other  cost — the  cost  in  life — of  the  refusal  has  been  grimly 
enough  established.  It  is  the  travelling  public's  own  fault  if  it  does 
not  now  insist  that  it  shall  no  longer  be  disregarded."  This  is  a  view 
which  must  meet  with  general  endorsement.  It  is  a  matter  for 
extreme  regret  that  the  railway  companies  have  so  persistently 
failed  to  recognise  their  obligations  to  their  patrons  in  this  matter. 

*         *         *         * 


Elcctiical 
Progress  in 
South  Africa. 


The  municipal  electrical  engineers  in  the  South 
African  Colony  have  now  banded  themselves 
together  into  an  association,  and  it  will  be 
noticed  from  a  report  in  another  column  that 
they  have  recently  held  their  first  annual  congress.  The  first  presi- 
dent is  Prof.  J.  H.  Dobson,  who  is  general  manager  of  the  gas,  elec- 
tricity supply  and  tramways  department  of  the  Johannesburg 
municipality.  We  have  not  3^et  received  full  particulars  of  the 
Papers  presented  at  the  congress,  but  the  titles  of  several  of  these 
indicate  that  subjects  of  a  live  character  are  being  discussed.  Many 
municipal  electrical  engineers  in  the  Union  are  men  of  the  younger 
school  of  electrical  thought,  and  we  gather  that  they  have  a  keen 
appreciation  of  the  commercial  side  of  a  municipal  electricity  under- 
taking. It  is  to  be  expected  that  in  the  preliminary  stages  of  the 
movement  engineering  difficulties,  both  at  the  power  station  and  on 
the  distribution  system,  will  present  themselves  and  form  fruitful 


subjects  for  general  discussion,  but  the  fact  that  Mr.  John  Roberts, 
the  enterprising  Borough  Pvlectrical  Engineer  of  Durban,  read  a 
Paper  on  the  subject  of  tariffs,  and  that  this  provoked  considerable 
discussion,  indicates  that  the  need  for  bringing  in  the  consumer  is 
being  kept  well  in  view.  We  wish  the  new  association  every  suc- 
cess, and  have  no  doubt  that  its  membership  roll  will  be  considerably 

increased  during  the  coming  year. 

*         *         *         * 

Fl  pfr'  "f  <?!  1  ^^  ""  ^^^^^^  issue  we  gave  some  particulars  of  the 
.  „  rr  I  J  progress  of  electricitv  supplv  in  Victoria,  and  we 
in  New  Zealand.     ^,   °  ,        ■  ~t  t-i    \  ..  t.  *       * 

also  gave  a  resume  of  the  statutorj-  enactments 

of  the  State  relating  to  electrical  concessions.  In  the  present  issue 
we  set  out  a  list  of  the  38  Orders  in  Council  which  were  granted 
during  the  year  ended  March  31,  1915,  for  the  supply  of  electrical 
energy,  or  for  constructing  electric  tramways,  &c.,  in  the  Dominion  of 
New  Zealand.  It  will  be  noticed  that  many  of  the  Orders  are  for 
powers  to  authorise  the  erection  of  overhead  transmission  lines,  and 
the  utilisation  of  water  power  in  generating  electrical  energy.  Home 
manufacturers  and  exporters  of  electrical  plant  a,nd  supplies  should 
keep  in  touch  with  these  and  existing  concessionnaires  of  electric 
supply  and  tramway  undertakings,  for  there  is  sure  to  be  an  increas- 
ing demand  from  the  Dominion.  As  a  matter  of  fact.it  is  alreadj' 
reported  that  the  electrical  trade  in  Wellington  (N.Z.)  is  greatly 
aft'ected  by  the  war,  as  it  is  not  so  easy  now  for  an  electrical  firm  to 
secure  delivery  of  goods  as  it  was  six  months  ago.  There  is  a  steady 
depletion  of  stocks  of  brass  holders  and  plugs,  hitherto  supplied  by 
Germany  to  a  large  extent,  and  if  a  source  of  supply  of  these  and 
other  small  electrical  goods  is  not  soon  found,  some  embarrassment 
will  be  experienced  very  shortly.  In  addition  to  an  intense  anti- 
German  feeling  in  New  Zealand,  there  is  a  general  desire  to  obtain 
goods  from  the  Mother  Country,  and  failing  necessary  supplies  from 
home  local  dealers  will  be  compelled  to  look  to  America  for  them. 


The  Wall 


The    commercial    development    of    electricity 
p    . .  supply,  particularly  for  domestic  purposes,  is 

Plug  Problem,  ^^^turally  bound  up  with  the  design  of  such  an 
important  accessory  as  the  Avail  plugs  and  sockets  for  use  in  con- 
nection with  fires,  cooking  apparatus,  and  portable  appliances 
generally.  Attempts  to  standardise  the  centres  of  plug  pins  and 
certain  necessary  features  in  the  design  of  the  plugs  and  sockets, 
have  so  far  ended  in  comparative  failure.  With  the  extension  of  the 
use  of  fires  and  cookers  the  need  for  standardisation,  at  any  rate  of 
the  plug  centres,  will  become  more  pronomiced.  By  comparison 
with  the  many  other  electricity  consuming  devices  at  present  in  use, 
electric  cooking  and  heating  is  in  a  considerable  mmority.  It  mav, 
therefore,  be  said  that  the  problem  of  interchangeability  has  not  yet 
become  very  pronounced.  The  issue  by  the  Engineering  Standards 
Committee  of  a  specification  for  wall  plugs  and  sockets  possesses  a 
certain  interest  at  the  moment,  though  it  cannot  be  said  that  the 
recommendations  put  forward  in  any  way  advance  the  pros^iect  of 
the  making  of  standard  plugs  and  sockets  on  ..  general  scale.  It  is 
true  the  specification  deals  only  with  the  5a-mpere  size  of  plug,  a 
pattern  which  hardly  comes  within  the  category  of  cooking  and 
heating  installations.^  At  the  same  tune,  the  manner  in  which  the 
Committee  has  dealt  witli  this  pattern  does  not  encourage  the  hope 
that  their  recommendations  will  be  very  helpful  in  respect  of  the 
la,rger  sizes.  The  question  of  gripping  the  cable  in  the  plug  is  not 
dealt  with  at  all  in  tl  e  specification  referred  to.  This  omission  is  to 
be  regretted,  because  troubles  with  flexible  cords  on  jwrtable  appa- 
ratus usually  arise  at  the  point  of  entry  into  the  plug.  Then  again, 
the  present  method  of  securing  the  cover  of  the  socket  in  position  is 
hardly  a  satisfactory  one.  .  It  leaves  a  loophole  for  the  careless 
workman  to  run  threads  in  on  the  cross  and  put  the  sockets  out  of 
alignment  and  also  run  the  risk  of  breaking  the  cover  itself.  Unless 
a  separate  switch  is  used  with  the  wall  plug,  there  is  always  the  risk 
of  shock  if  the  plug  is  handled  carelessly  and  if  the  fingers  are  brought 
into  contact  with  the  pins  at  the  moment  they  touch  the  live  socket. 
We  think  that  as  several  manufacturers  have  succeeded  in  developing 
a  satisfactory  switch  plug  in  which  the  circuit  can  only  be  made  at 
the  plug  with  the  switch  in  the  oft"  jjosition  and  the  act  of  pushing 
home  the  plug  closes  the  circuit,  this  design  has  everything  to  recom- 
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mend  it  for  general  acceptance.  We  have  in  mind  a  particular 
pcattem  of  plug  in  which  there  is  a  third  jirong  which  is  longer  than 
the  two  live  jjins  and  which  is  utilised  to  operate  the  switch  mechanism. 
This  third  prong  can  be  made  to  act  as  an  earthing  terminal.  Looking 
at  the  entire  problem  of  plugs  and  sockets,  the  present  state  of  affairs 
is  far  from  being  satisfactory'  and  we  think  they  are  likely  to  con- 
tinue so  until  representatives  of  acce8sor3-  manufacturing  elements 
are  jjlaced  on  the  Engineering  .Standards  Committee  and  are  given 
an  opportunity  to  give  their  views  practical  effect. 


IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

From  iXu.  2:5,  1915,  to  Jan.  1,  1910. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  Usts.  {See  aUo  note 
at  foot  of  Exports.) 

IMPORTS. 

Folkestone.— /^/flwf/  Uncnumerated,  52  pkgs. 

Hull. -U.S.A.  :  Electrodes,  60  pkgs. 

Liverpool.- -(/.5.^..-  Elec.  copper,  20  pkps. ;  unenumerated,  243  pkgs.  Spain:  E\ec 
carbons,  276  pkgs. 

Lo»DnY:.— U.S.A.:  Elec.  machinery.  £1.482;  carbon  candles,  £801;  elec.  lamps. 
£983;  telephone  material,  £1 84  ;  lamp  parts.  £185  :  wire  and  cable.  £17  ;  unenumerated. 
£4,922.  Holland:  Elec.  lamps.  £7,430  W.  pkgs.;  unenumera'.ed.  £35.  France: 
Unenumerated,  £898- 28  pkfrs.  Denmark:  Unenumerated,  £10.  Japan:  Elec.  lamps, 
£52;  unenumerated,  £90.  Sweden:  Elec.  lamps,  £476.  Canada:  Wire  and  cable,  £520. 
^wihrrland:  Elec.  lamps,  £133;  telephone  materials,  £140;  unenumerated.  £331 
Italy  :   Elec.  wire,  SI  pkfs. ;  wire  and  c  iblr.  CI. 770. 

EXPORTS. 

To  Australasia.— .4 ttc«a«rf.-  Wire  and  cable,  £1.387  ;  -jnenumeratRd.  £1.S3.  Mfl' 
bourne:  Telephone  materials,  £49;  wire  and  cable,  £1,930;  elec.  machinery.  £1,019' 
unenumerated,  £251.  Sydney:  Wire  and  cable.  £3.003  ;  telegraph  material.  £30  ;  elec. 
machinery.  £710;  unenumerated,  £714.  Wellington:  Wire  and  cable,  £202  ;  elec.  glow, 
l.imps.  £748;  elec.  machinery,  £815  ;  unenumerateil.  £307.  Adelaide:  Unenumerated.' 
£37.  Fremantle:  Wire  and  cable,  £486  :  unenumerated,  £169.  Perth:  Unenumerated. 
£701.  Christchurch:  Unenumerated,  £72.  Napier:  Wire  and  cable.  £76.  Dunedii: : 
Wire  and  c^ble,  £1,200;  unenumerated,  £41 8.  Hobart :  Unenumerated,  £39.  Invercargill: 
Unenumerated,  £25. 

A'^RicA.  Durban:  Unenumerated,  £1.008.  CapeTown:  Submarine  telegraph  cable. 
£600;  unenumerated,  £113.  Beira :  Unenumerated,  £60.  Port  Eliiabeth:  Elec. 
machinery,  £70  ;  v;ire  and  cable,  £119;  unenumerated,  £645. 

South  and  Central  America.- Bm^wos  Ayres :  Wire  and  cable,  £553;  telegraph 
material,  £19;  unenumerated,  £536.  Puerto  Colombia :  Unenumerated.  £46.  Guaya- 
quil: Unenumerated,  £146.  .Antigua:  Unenumerated,  £52.  Lonrcnco  Maroues :  Wire 
and  cable,  £67. 

Hni.Lf.iiu.  -Amsterdam:  Wire  and  cable.  £1.219.    Rotterdam:  Unenumerated,  £399. 

U.S.k.- -New  York:  Wire  and  cable,  £530  ;  unenumerated,  £239. 

West  Indies.    -Jamaica :  Unenumerated.  £22. 

EavT^.-  Alexandria:  Wire  and  cable.  £101.  Port  Said:  Wire  and  cable,  £186: 
unenumerated.  £7.  Port  Sudan :  Wire  and  cable,  £73 ;  unenumerated,  £137.  Sue;: 
Telegraph  material,  £8. 

}\t^u.  Datny:  Unenumerated,  £55.  Kobe:  Unenumerated,  £186.  Yokohama: 
Un<;numerated,  £191. 

Malta.— Unenumerated,  £196. 

Russia.  Vladivo-Jock :  Elec.  machinery,  £69;  unenumerated,  £62.  Archangel: 
Unenumerated,  £15. 

India,  Ceylon,  Indo-China  and  Straits  Settlements.-  flomiay.-   Un^' 
£1.122.     Calcutta:  Unenumerated.  £1.705.     Madras:  Unenumerated.  £.580. 
Unenumerated.  £95.    Cevlon  :  Tclec-raph  material.  £56  ;  unenumerated.  C356.  a;,.'./.'. 
Unenumerated,  £59.     Karachi:    Unenumerated ,'£45.    Bangkok:    Unenumerated.  £214. 
J'enang:   Unenumerated.  £44. 

China.  Shanghai:  Elec.  machinery,  £145;  unenumerated,  £437.  Hongkong 
Unenumerated.  £491, 

Canada.  Toronto:  Unenumerated,  £35.  Montreal:  Unenumerated.  £274.  Hali/ax. 
Elec.  machinery,  £1.020;  wire  and  cable.  £9,500  ;  unenumerated.  £78. 

Italy.     Genoa:  Elec.  machinery,  £338  :  unenimerated.  £5,602. 

France.  Dieppe:  Elec.  machinery.  £138.  Paris:  Unenumerated,  £476  Havre. 
Wire  and  cable,  £40;  elec.  m.nchinerv,  £277;  unenumerated,  £33.  Calais:  Unenu 
merated.  £24. 

FOREIGN  GOODS  (duty  paid  and  froo). 

Rotterdam:   Uncnumorat^.'d,  £525.     Dicppf :  UnT.'.imciatcd.  £17. 
mcratefl.  £59.    Genoa:    Unenumerated.  £65.  •      •.■    Ureni:- 

York:     Unenumerated,   £2,189.     .'iydtcy :    U'  "d.   £10. 

meratod,  £91. 

IN   TRANSIT. 

Bombay:  Ebc.  dry  cells,  £65.  Hongkong:  Elec.  lamps,  £104.  Shangkai :  Elec 
Un\\yi,  £3,590. 

Note. — The  largt!  numlxjr  of  items  in  those  oflicial  returns  nt.der  the 
niisleailinp  licndiiiR  "  unenunieratod  "  n-lato  to  what  is  dcsorilied  na 
*'  oloctrical  goods  "  and  "  clootrical  matorials." 


f^urt-.^n :   Unenu' 

fM.    New 

:   Vniiu- 


LEGAL  INTELLIGENCE. 

Second  Patent  for  Getting  Zinc  Elecirolytioally. 

An  upplicatiuii  (or  lin'uci-  to  iiiiiniilai  liiri'  an  iukkIc  >(<^>i>^  incrca>>od 
C'lcctriad  conductivity  way  luadi-  last  week  in  the  ratfjit*  t'ourt. 

A  fortiiiglit   ago  tlic   Utfractory  '/,mv  Ore  Tn>atimnt  (>>,  ajM 
licence  to  u.sc  (he  (icnuiui  ownetl  ]>at<iit   (K)*i  of   1!MK>  ft>r  nr.  ■< 
mussing  iiianganr.se  juToxIde.     The  electrical  cfimiuetivit y  t>(  the  m.i'-  i\. 
manganese  jM-roxide  was  eomparntively  Hmall,  And  the  Re(r«il<iry   '/.uv 
("omimny  asked  for  licence  to  urn."  patent    15.128  of   1911.  of  Mcsm,-- 
Siemens  &  Hak^ke  (llirlin).  (or  an  anodr  in  which  pieces  or  riMl-     f  ' 
lMMii\iile  were  emheiidcil  in  jmii'  maiiganesi>  nitrute  or  iu  a  »u  \ 
eiyslalline  peroxido  and  manganese  nitrate.      \\\  this  menno  ii«  ohtjun.  .1 


an  intimate  union  of  the  lead  peroxide  conductor  with  the  manganese 
peroxide,  so  that  the  conducti^■ity  of  the  anode  is  increased. 

Mr.  C.  B.  BiRDox,  for  Messrs.'  Siemenfi'&  Halske  (who  opposed),  said 
he  wished  to  correct  statements  made'at  the  last  hearing  to  the  effect  that 
the  main  work  in  appljang  that  electrolj-tic  process  to  the  production  of 
pure  zinc  had  been  done  by  applicants,  and  that  some  of  Messrs.  Siemens 
&  Halskcs  patents  were  based  on  their  investigations.  He  had  lately 
received  a  Ix-lated  letter  which  indicated  that  the  foreign  patentees  took 
out  patents  in  1913  independent  of  the  experiments  of  the  Refractory 
Zinc  Ore  C<jm}>any.  When  he  protested  against  the  low  royalty  sug- 
gestcfl  he  was  toldthat  the  work  out  of  whicli  the  patent  grew  was  really 
done  by  ai)i»licants.  The  rovalty  offered  was  a  microscopic  one.  It 
worked"  out  at  half  a  fartliing' in  the  jxjund.  It  was  Is.  per  ton  on  the 
jmre  zinc  ])rr)duced  and  s])ot  zinc  for  delivery  at  the  moment  was  selling 
at  between  £80  and  £100  a  ton,  instead  of  £22  as  before  the  war. 

The  deputy  Controller  (Sir  Coknelus  Dalton)  observed  that  the 
present  price  was  an  artificial  price,  Imt  the  royalty  did  apjiear  small. 

For  the  applicants,  Mr.  Edward  Evaxs  .«aid  the  difficulty  was  that 
they  did  not  yet  know  what  was  the  commercial  life  of  an  anode. 

Sir  CoKNELU-.s  Dalton  said  that  it  was  impossible  to  go  into  the  sub- 
ject-matter of  the  letter  ]Mr.  Burdon  had  received  because  there  was  no 
means  of  verifying  it,  but  the  question  of  royalty  in  those  electrolytic 
processes  was  of  importance  in  more  ways  than  one. 

Mr.  EvA.N.s  said  applicants  were  entirely  deprived  of  the  patentees' 
assistance  in  prr)ving  that  })rocesR  experimental!}'  and  applying  it  econo- 
mically to  zinc.  An  elaborate  and  e.\]»ensive  plant  would  l>e  required  to 
l)r((luce  (he  zinc  apart  from  that  required  to  jjroduce  the  anodes,  and 
(hey  wouhl  have  to  look  to  British  manufacturers  to  help  them.  They 
Imd  found  how  important  those  things  were  for  zinc  production. 

Sir  Cornelius  Dalton  :  If  you  pay  a  small  royalty  it  is  all  in  favour 
of  somelx)dy  else  coming  along  and  asking  to  have  a  licence  against  you. 
W'liat  you  ask  for  is  (iia(  |)rac(icaliy  you  shouhl  have  a  licenc-e  for  nothing. 
.Mr.  EvAN.s  suggested  tliat  a  price  on  the  basis  of  the  zinc  produced  was 
an  unfair  way  of  reckoning  it.  He  w  ould  put  it  on  the  weight  of  the  anode 
Wlien  ap|)licants  had  the  assistance  of  Mes.srs.  Siemens  &  Halske  they 
were  only  required  to  pay  4  marks  ]kt  ton.  But  they  had  developed 
that  thing  on  its  commercial  side  entirely  without  tlic  help  of  the  patentees. 
It  was  ordy  because  Siemens  &  Halske  were  jmrveyors  of  electroMic 
plant  that  the  Refractory  Zinc  Ore  Treatment  Co.  had  recoiu-se  to  them, 
and  the  Berlin  firm  sujjplied  applicants  before  the  war  with  a  certain 
amount  of  electrical  ajjparatus. 

On  behalf  of  the  opponents  a  double  royalty  was  suggested  on  the  basis 
of  the  electrode  and  also  on  the  zinc  produced.  Dr.  Isherwood  at  the 
last  hearing  (Mr.  Burdon  added)  spoke  of  making  2O.tK)0  anodes.  That 
was  a  large  number,  and  he  might  find,  in  certain  circumstances,  that  he 
had  manufactured  them  out  of  proportion  to  the  amount  of  zinc  to  be 
ol)(ained.  As  to  the  royalty  of  4  marks  a  ton,  it  should  be  borne  in 
mind  that  the  smallness  of  the  royalty  was  due  to  the  fact  that  the 
liatentees  were  told  that  prices  were  then  so  cut  in  the  zinc  trade  in 
tliis  country  l)y  foreign  coinjietition  tliat  it  would  not  Iw  ]x)ssible  to  pay 
more.  Messrs.  Siemens  &  Halske  sent  over  one  of  their  exjKTt*!  to  help. 
.Mr.  Evans  t  lien  suggested  5  per  cent,  on  the  manufactured  anodes. 
Sir  V.  Dalton  oljjected  that  the  Public  Trustee  would  have  a  difficulty 
if  the  royalty  was  not  on  the  .selling  i)rice,  as  in  all  other  cases.  Auj' 
other  moile  <d  computation  would  involve  him  in  elalx)rate  and  tiresome 
investigation.     The  output  was  all  they  could  look  to. 

.Mr.  Evans  said  that  he  took  it  that  if  they  got  a  Ucence  they  could 
transfer  it. 

Sir  C.  Dalton  rej)lied  that  that  could  be  done  by  arrangement  with 
thi-  Board  of  Trade.  Applicants  would  pay  a  royalty  of  5  par  cent. — he 
gathered  that  was  the  offer — on  the  anodes  (hey  made  for  sale  to  a  zii\c- 
getting  comiiany.or  Is.  per  ton  on  any  zinc  they  chose  to  mantifacturc. 

-Mr.  BvANs  desired  to  have  it  provided  that  where  they  yiaid  royalty  on 
any  anodes  there  was  to  be  no  further  royalty  in  resjK'ct  of  zinc. 

.Mr.  BiuDoN  urged  that  that  was  the  wrong  way  U^  reckon  it.  It  was 
v<>ry  awkward  because  the  value  of  (he  anodes  was  in  their  use  during 
working,  their  durability  and  so  on.  The  working  ]>roees.s  sh(udd  pay. 
Those  a|)pli<ations  were  all  roinid  about  thi"  iiroduction  of  zinc.  an<l  he 
ask<'<l  (hat  the  lie<-nee  should  sjHcify  (liat  the  ]K)wer  to  usi*  the  an  i 
was  not  given  for  any  other  electrolytic  puriKise.  and  that  all  pain  - 
hhould  pay  a  royalty  to  be  estimated  uimmi  the  Iviwis  of  the  zinc  pru«luced. 
Sir  CdHNKLMs  IJalton  said  the  Board  of  TratU-  would  corauiunicate 
sMiliappliciints  as  to  their  licences  when  they  luuUooked  into  the  matter. 


BANKRUPTCIES,  LIQUIDATIONS,  &c. 

.\  mopiinp  to  receive  an  account  of  the  winding  up  of  Sali-sbury 
\Mm\m  {LU\.)  will  lie  held  at  15.  Ea.sUheap.  Ixmdon.  E.C.,  on  Feb.  7. 

^\nl.  Curcy  Wild,  electrical  engineer.  57,  Rhodos-stroct,  Halifax. 
lias  been  adjudicated  bankrupt.  First  mcH'ting  of  creditors  will  take 
j'lace  on  dan.  12  at  the  ("ovuity  Court  Hou.-k',  rn'.scott-sl..  Halifax, 
iiiiil  public  examination  at  saiue  place  on  Jan.  14. 

.Augiiftine  (iarbutt.  electrical  oiigiueer,  fonnc-rly  trading  at  2, 
h-\-<'-  I.  ji„d  07a,  North  Hall-strecd,  Halifax,  has  been 
•'  1   Hikrupt. 

OmIos  Electric 
Jan.  J& 


Winding-up  Pelilion.— A  ^letition  for  winding  up 
'I'l  letion  (Ltd.)  will  U-  heard  in  the  High  Court  un  Jai 
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ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Birmingham. — On  Wednesday  tlie  Corporation  adopted  (he 
reconiniendation  of  the  Electric  Supply  Conimittee  to  extend  the 
l^lant  and  equipment  of  the  temporary  supply  station  at  Nechells, 
.•it  an  estimated  cost  of  £148,()r)0. 

Bradford. — Various  extensions  of  the  electric  sujiply  mains  arc 
being  carried  out  by  the  Electricity  Committee 

Finchley, — The  Council  have  applied  to  tlic  L.C!.  Board  for  sanc- 
tion (o  borrow  £10,000  for  eiectri(!  supply  extensions. 

Greenock. — It  has  been  decided  to  ap])ly  for  sanction  to  a  loan  of 
£40,000  for  extensions  of  the  electric  supply  undertaking. 

Leicester.— ^t  was  reported  to  the  Council  on  Tuesday  that  it 
Would  be  necessary  to  expend  £14,000  uj)on  extensions  of  the  electric 
suppl}'  works  in  order  to  give  the  increased  jrower  supply  demanded 
by  engineers  and  manufacturers.  It  was  stated  that  the  'rraniways 
Committee  had  been  advised  that  the  Ciovernment  would  be  prepared 
to  sanction  the  expenditure,  and  the  report  was,  therefore,  approved. 

Salford. — Apj)lication  is  to  be  made  to  the  L.C  Board  for  sanction 
to  borrow  £l,(iO()  to  cover  the  cost  of  the  sujjply  and  erection  of  a 
500  kw.  rotarv  converter  sot,  togetliei-  with  switchgear  iind  l.t.  cable. 

Several  agicciucnts  arc  to  be  entered  into  for  the  suj)ply  of  electrical 
eiieruy  for  ])()wer. 

West  Bromwicll.  — 'llie  Electricity  Committee  has  received 
sanction  to  borrow  £8,850  for  the  extension  of  generating  [)l;int.  i\:c. 

A  sum  of  £1,759  is  lor  ecouomiscr;  steel  clnnmcy,  motor  for  stoker  and 
water  softener  ;  £4,517  for  boiler,  &c, ;  and  £2,574  for  engine-house 
extension  and  of  foundations  for  Ixiilors,  cliimncys.  &c. 

The  Committee  recommends  the  entering  into  of  an  agreement  with 
the  Oriental  Tube  Co.  for  the  supply  of  current  of  a  minimum  quantity  of 
S0,000  units  per  annum. 

GENERAL. 

Aberdeen." — The  Electricity  Committee  have  made  arrangements 
for  the  renewal  of  the  contracts  for  the  supply  of  electrical  energy 
to  the  Harbour  Commissioners,  and  to  the  (ireat  North  of  Scotland 
Railway  Co. 

During  November  1,301,800  miits  of  eneigy  were  generated,  compared 
with  1,138,140  units  in  1914,  an  increase  of  i()3,()()0  units. 

Bethnal  Green  (London). — Frotn  time  to  time  during  the  i)ast  12 
years  Shoreditch  Council  have  hiid  mains  and  services  in  Bethnal 
(ircen,  some  of  the  works  having  been  inidertaken  on  the  muter- 
standing  that  Bethnal  Creen  Council  would,  when  in  a  ])osition  to 
supply  current,  purchase  the  mains,  whilst  other  works  have  been 
carried  out  by  the  Shoreditch  authority  in  the  absence  of  objection 
on  the  part  of  Bethnal  Creen. 

The  Shoreditch  mains  and  apparatus  are  of  little  use  in  connection 
with  the  a.c.  supply  system  ado])ted  for  Bethnal  Green.  In  view  of  the 
fact  that  the  contractors  are  ])roceediiig  with  the  laying  of  new  cables 
in- the  areas  in  which  the  Shoreditch  mains  arc  situated,  the  Electricity 
Committee  recommends  the  Council  to  autiiorisc  tiicm  to  negotiate 
further  with  Shoreditch  Council  for  the  jjurchase  of  thp  naains  in  order 
that  the  matter  can  be  settled  promptly. 

Castlewellan  (Co.  Down). — The  formal  inauguration  of  the  public 
electric  lighting  took  place  on  the  27th  ult,  when  Lady  Clare  Annesley 
switched  on  the  electric  current. 

The  generating  station  was  equipped  an(l  tii(^  distributing  network 
erected  by  the  Irish  Towns  Electric  Light  &  Power  Co.,  of  Bcdfaist.  Theie 
are  40  street  lamps  which  arc  lighted  from  sunset  till  10:30  ]).m.from  Se])t. 
to  March,  and  the  cost  is  £1  per  light  per  amium.  The  charge  for  elec- 
trical energy  for  ])rivate  lighting  is  (kl.  per  unit,  and  for  power  and  heating 
pur])Oses  3d.  per  unit. 

Chelmsford.— The  Council  w  ill  apply  to  the  L.C  Board  for  an  order 
under  the  Special  Acts  (Extension  of  Time)  Act,  1915,,  exteiuling  for 
one  year  the  time  within  which  the  Corjjoration  may  exercise  its 
option  to  purchase  the  local  umlertaking  of  the  Electric  Sui)])Jy 
C'orpn. 

The  order  was  granted  in  1894  to  M(!ssrs.  Cromi)ton  &  Co.,  and  was 
subsequently  transferred  to  the;  Electric  Supply  Corpn.  Sec.  58  of  the 
order  empowers  the  local  authority  within  six  months  after  the  exj)iration 
of  21  years  from  the  commencement  of  the  order  to  notify  the  undertakers 
of  its  intention  to  purchase  the  undertaking.  Such  notice  would  have 
to  be  served  between  July  20, 1915,  and  Jan.  20,  191(>,  and,  having  regard 
to  existing  conditions,  the  Town  Clerk  has  atlvised  that  an  extension  of 
time  should  be  sought. 

Finchley. — The  electrical  engineer  (Mr.  E.  Calvert)  reported  at  last 
week's  Council  meeting  upon  the  recent  breakdown  of  the  sujjply. 

Mr.  Calvert  said  that  that  was  the  first  occasion  on  which  the  supply  of 
current  had  been  completely  disorganised  since  1903.  Each  of  the  three 
main  areas  of  supply  were  affected,  and  there  were  numerous  minor  faults 
on  consumers'  premises.     The  breakdown  had  partially  damaged  the 


large  generating  set.  The  major  fault  was  due  to  a  pick  hole  in  one  of  the 
distributing  mains,  and  he  was  of  oj)inion  that  all  street  ojwnings  shouhl 
))('  under  supervision,  as  similar  damage  had  been  done  on  several  occa- 
sions. 

The  suggestion  with  regard  to  the  super visiqn  of  future  excavations 
was  adopted  by  the  Council. 

Sunderland. — ^The  Sunderland  Shipbuilding  Co.  has  been  per- 
mitted to  lay  an  electric  cable  from  their  jjower  station  at  the  South 
Dock  across  the  F^ast  Quay  of  the  dock  extension,  Hudson  Dock 
North,  through  the  River  Wear  Commissioners'  lands  to  the  edge 
of  the  quay. 

Worcester. — Mr.  \\.  J.  Till!  has  been  appointed  chainnan  of  tho 
Electricity  Committee.  ••■«■. 

The  Committee  is  consiticring  a  letter  from  the  Worcester  Electric 
Traction  Co.,  claiming  a  revision  of  the  prices  at  which  the  Council  supplied 
them  witli  electrical  (Micrgy  imder  the  agreement  of  .May  II.  llMMj. 

In  order  to  im])i<)ve  the  (low  of  water  from  the  Hiver  Tcme  to  I'owick 
electricity  works,  it  has  been  decided  to  spend  t700  on  certain  works, 
including  a  fish  screen. 


TRACTION   NOTES. 


Belfast.-  The  nianiiger  of  the  Corj)oration  tramways  de])artment 
is  satislied  with  the  residts  attending  the  employment  of  boys  as 
conductors. 

The  h)cal  brau'.h  of  the  National  .Amalgamated  Union  of  LalKuir  n- 
ceully  passed  a  resolution  protesting  against  the  employnu-ut  of  women 
as  cnndiictors,  but  (In;  chiivmau  of  (he  Tramways  (.\|il.  Tyrrell)  .■^tatcs 
that  if  llu;  necessity  arose,  the  Corpuration  woidd  employ  wmuen,  and 
it  would  then  be  a  case  of  "  God  help  the  man  or  the  jjody  of  men  who 
ititcrfer<-d  with  them." 

Glasgow. — A  tramcar  accident  on  Sunday  last  resulted  in  over 
50  passengers  being  injured. 

A  tramcar,  which  was  proceeding  down  Bilsland-drive,  jumped  the 
rails  at  a  cinve,  a  few  yards  from  the  Forth  and  Clyde  Canal  Bridge,  anil 
dashed  into  the  canal  wall.  The  car  was  wrecked,  the  upper  deck 
being  torn  almost  courpletely  from  the  lowc  portion. 

Hull. — At  the  last  meeting  of  the  Tramways  Committee  the  chair- 
man (the  Mayor,  Aid.  Hargreaves)  referred  to  the  increasing  trouble 
experienced  hi  the  tramway  service  owing  to  delays  at  the  level 
crossuigs  on  every  route  in  the  city. 

He  said  tlie  position  during  the  last  few  weeks  had  become  ahuost 
intolerable  ;  night  after  night,  bctweeii  5  and  (1:30,  he  had  seen  crowds  of 
jjcople  waiting  for  cars,  and  within  due;'  or  four  minutes  no  fewer  than  14 
cars  had  come  up  one  closely  behind  another.  The  existing  Bo.ud  of 
Trade  Rcgulaticms  (made  eight  or  10  years  ago)  were  out  of  date,  and 
were  not  applicable  to  the  new  railway  methods  of  having  trains  made  up 
of  70  or  80  tru(^ks  ])assiiig  along  so  slowly  that  the  street  trallic  at  the 
level  crossings  was  held  uj)  for  scn'cral  miiuites. 

The  manager  (Mr.  Mc('ombe)  also  reportetl  that  there  was  shunting  at 
the  crossings,  which  was  absolutely  illegal. 

Th(^  committee  instructeil  the  Lord  Mayor,  with  the  deputy-chairman 
(Mr.  Wieatley),  tlie  manager  and  the  town  clerk  (Mr.  H.  A.  Learoyd), 
to  take  any  steps  thought  necessary  to  obtain  an  improvement. 

Walsall.— The  Tramway^'  Committee  has  been  authorised  to 
])urchase  a  British  made  motor  van  for  parcel  traffic  work  at  an 
estimated  cost  of  £140. 


EMPIRE   NOTES. 


Australasia.— According  to  the  local  press,  the  electrical  trade  in 
Wellington  (N.Z.)  is  being  greatly  affected  by  the  war.  It  is  not  so 
easy  now  for  an  electrical  tirm  to  secure  tlelivery  of  goods  as  it  was  six 
months  ago.  There  is  a  steady  dei)letion  of  stocks  of  brass  holdei-s 
and  plugs,  hitherto  supplied  by  Cermany  to  a  large  extent,  and  if  a 
source  of  sn|)ply  of  these  and  cither  small  electrical  goods  is  not  soon 
found,  .sonm  embtrrassment  will  be  exi)erienccd  by  th(>  trade  during 

the  next  12  month.s. 

The  annual  report  of  the  Victorian  Secretary  for  .Mines  for  1914  states 
that  the  State  coal  miiu^  at  Wonthnggi  has  had  a  prosperous  year  and  is 
now  the  largest  producing  mine  in  Australia.  At  the  nunc  over  l.tWO 
nu'u  an-  employed.  Electric  coal-cutters  are  used  extensively,  electricity 
being  also  utilised  for  lighting,  &c. 

The  Swedish  Consul-Ceneral  at  Auckland  (Mr.  A.  A.  Wmslow)  states 
in  a  note  in  the  "Journal"  of  the  SwecUsh  Chamber  of  Commerce  in 
London  that  new  regulations  relating  to  the  leasing  of  tiovernment  land 
for  th(>  manufacture  of  wood  pulp  in  New  Zealand  have  been  issued.  He 
adds  that  there  seems  to  be  a  fair  outlook  for  the  production  of  wood  pulp 
and  the  manufacture  of  iiaper  in  New  Zealand  if  sutticient  capital  can  be 
interested  to  instal  a  jilant.  The  t  iuiber  is  said  to  be  of  a  high  graile.  A 
syndicate  has  a  concession  covering  30,(100  acres  of  worul-pulp  timber 
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lands,  with  more,  available,  and  it  has  also  a  water-power  site  cajialilo  of 
•generating  about  4,000  h.p.  of  electrical  energy  to  operate  the  plant.  The 
Xew  Zealand  Government  is  interested  in  the  development  of  this 
industry,  and  has  offered  to  remit  all  rents  and  royalties  on  the  first  500 
tons  of  pulp. 

The  proposal  to  further  connect  the  northern  and  southern  suburbs 
of  Melbourne  by  a  tramway  to  the  hea.rt  of  the  city,  terminating  ch.se 
to  the  point  where  the  South  .Melbou'-ne  and  Po'-t  .Melbourne  lines  leave 
it  has  been  advanced  by  the;  completion  of  .M"-.  V.  .1.  ("rowlej-".-.  rejjo'-t  on 
beiialf  of  the. M(d  bourne,  H  runs  wicii  and  Co  burg  tram  ways  conference.  The 
proposed  route  is  set  out  in  the  report,  and  the  total  length  will  l)e  alx.ut 
8j  miles,  (jf  which  about  5  miles  will  be  double  t'-ack.  it  is  ])roj)osed  to 
use  the  overhead  trolley  sy.stem,  and  the  lines  will  b<'  to  the  standard 
gauge  rails.  I'ower  will  he  taken  from  the  trusts  sub-station.  The 
ca))ital  eo.st  is  estimated  at  £12:}.900,  including  jx'inanent  way  £.S7.2(U». 
overhead  work  with  feeders  £1!),1!)0,  and  cars  £IO.(X(0.  Annual  e.\|K'nses 
are  estimated  at  £13,125  for  w(»rking  expenses  (350,000  car-miles  at  lid.), 
interest  at  5  per  cent.  £:{,0!)7,  sinking  fund  at  1  .J  ]H-r  cent.  £1.8.58.  total 
£24,275.      Mr.  Crowley  anticipates  a  loss  of  £838  per  annum  at  fir.>.t. 

"Tenders"  says  the  moving  spirit  in  tii'-  proposed  hydro-electric 
scheme  at  'i'umut  (N.S.W.)  is  Mr.  K.  Kinrcd.  of  Tumut. 

-Mr.  Lascelles  I'arrington,  the  Australian  reprcKiitative  of  the  Kleetric 
Ojnstruction  (.'o.,  has  removed  to  Collins  House.  3(Kt.  Collins-street. 
Melbourne.  Mr.  I'arrington  also  reivesents  tli'-  liastian  Meter  Co.  and 
the  Electric  Power  Storage;  Co. 

Canada. — Thirty  Municipalities  h.ave  endorsed  the  jjropo.sal  to 
construct  an  electric  niihvav  from  Toronto  to  London  a.t  mi  ostitnated 
cost  of  £2,80(),(K)(). 

Electricity  Supply  in  New  Zealand.  -During  the  yer.rended  .Miirch 
31,  llila,  38  Orders  in  (ouiicil  were  i.ssucd  authorising  the  su])jily  of 
electrical  energy,  or  the  execution  of  electric  traction  schemes.  The 
following  is  a  list  of  the  licensees,  with  brief  particulars  of  the 
locality  and  j)urpo.sc  for  which  the  licence  was  granted  : — 

Mataura  Borough  Council  (Borough  r,f  .Mataura).  extending  electric 
lines ;      Christchurch    Tramway    Board    (Summer    Estuary),    erecting 
electric  lines;    J)itto  (I'endalton).  erecting  electric  lines;    Ditto  (I'jjper 
Riccartf)n),   erecting   electric    lines;     JMtto    (Djiawa).    erecting   electric 
lines;      Ditto    (Kendalton-road),    en-cting    electric    lines;      W'anganui 
Borough  Council  (W'anganui),  c-ecting  electric  lines;    Havelock  Xorth 
Town   Board  (Havelock  North  Town   District),  erecting  electric  lines; 
Ohakune    Borough    Council    (Borough    of    Ohakune),    using    water    for 
generating    electricity    and    erecting    elect'-ic    lines:     Winton     Borough 
CounclKBrirougliof  Winton).  erecting  electric  lines  ;  El  t  ham  ( 'o-opc-at  ive 
J)airy  Co.  (Borough  of  Eltham).  using  water  from  W'aingongont   liiver 
for    generating   electricity;     I'eilding    Borough    Council    (Feilding   and 
Counties  of  Oroua,  .Manawatu  and  Kairanga),  erecting  electric  lines  ; 
Wanganui  Boroiigh  Council  (W'anganui),  erecting  electric  lines  ;    Duncdin 
City  Council  (Olago   I'.l).),  erecting  electric  lines;     (Jisborne    Borough 
Council  (Borough  of  (Jisborne  and   I't.  Cook  County),  erecting  electric 
lines;     Ohakune    Borough  (,'ouncil  (Horough  of  Ohakune),  using  water 
from  Mangawhero  river  for  generating  electricity  and  erecting  electri<- 
lines;    Heathcote  County  Council  (Cashmere  and  St.  Martins  Hdgs.). 
erecting  electric  lines;    Wellington   Corpo-ration   (Wellington),  ereding 
electric    lines;      New     Plymouth     liorough    Council    (Borougli    of  Ni'w 
Plymoutli  and  Taranaki  City),  using  water  from  Waiwakuiho  river  for 
generating  electricity  and  erecting  electric  lines  ;    Christchurch  Tramway 
Hoard  (Sydeidiam).  erecting  electric  lines;    Tauranga  Bor<uigh  Council 
(  Horough  of  Tauranga  and  Tauranga  County),  using  wat<'r  from  ( )manawa 
river  for  generating  electricity  and  erecting  electric  lines  ;  Christchurch 
Tramway   Hoaril  (Pajjanui),  erecting  electric  lines;  W'anganui   Horough 
Couiuil    (W'anganui).    erecting   electric    lines;     W'averley    Town    iioanl 
(W'avcrley  District),  using  wafer  from  .Mangatangi  stream  for  generating 
electricity    and    erecting   electric    lines;     Whangarei    iiorough    Council 
(Whangarei     Horough),    erecting    electric    lines;     Tokoniaru    Farmers 
Co-ojM'rative  Co.  (ft.  Waiapu  County),  erecting  ejeefric  lines;    Tamaki 
West  Road  Hoard  (Tamaki  West  Hoad  District),  c-ecting  electric  lines  ; 
Mr.  .lohn  l''rank  Pittic  ( W'aipiro  Hav).  erect  ing  idctric  lines  ;   Stevi-iison 
&  Cook    Kngincering  Co.  (Horough  of   Port   Chalmers),  erecting  electric 
lines;    .Mr.   Frederick  .lames  .Mansell  (Town   District  of  Bulls),  ereelini; 
electric  lines;    Invercargill  Borough  Council  (Southland  County),  exien 
sion   of  electric   lines;     Nni)ier   Borough   Council   ( Heyond    Borough   of 
Napier),  extension  of  electric  lini's  :     Ka|Mingft  Town    Board  (KaiMmgi 
Town    District),   using   water   from    KaujMikonui   stream   for  gi-nc-alni;; 
i'leetriciiy  and  erect  ing  electric  lines  ;    .MiraniMr  Horough  C«iuncil  (  Horough 
of  .Miramar),ere<t  ing  elect  riclin<-s  ;   Mr.  Chnrjes  Frank  Murray  (Wli.iranui). 
using  water  from  \Vo.nlside  Creek  for  gi-nerating  electricity  ;    Mr.  .Innu-s 
O'Dowd  (Townshi|)  of  Ta|)anui).  erecting  electric  line";    Auckland  City 
Council  (City  of  .Auckland),  erect  ing  elect  rje  lines  ;  an<l  Mr.  .Jnme.i  HoU-rt 
son  |(  Horough  of  Mirton).  erecting  electric  lines, 

India.  The  following  notes  atx»  exlrueled  from  the  Heview  of  the 
Trade  of  India  for  the  year  ended  March  31.  Mtl5.  by  the  Director  of 
Statistics  to  the  Indian  (^overnnuMit  : — 

Elect)ical  macliincry  for  use  in  c(uuiection  with  water  (xiwcr  plant  ha-. 
great  capafiilities  of  expansion,     'i'he  numlwr  of  cli-ctncal  m 

India  is  large  and  increasing.      All  the  larger  towns  and  i  ■  '\e 

electricity  su)iply  and  electric  tramway  undertakings,  or  are  altout  in  um' 
]>ower  for  t  hesc  pur|>oses.  In  recent  years  t  he  et>llierics  have  largely  ailopte«l 
•dectrical  e()uii)nient .  and  h<>re  Cerman  gixids  have  fiuiiul  an  o|M<nii)|t. 

The  Calcutta  market  has  in  late  yi'ars  Ix-en  flooded  with  chi  i  .'<  :  , m 
materials  for  electric  wiring  and  tittings.  cables,  switches.  cedni._  iid 


cutouts,  and  the  United  Kingdom  should  secure  the  trade,  provided  the 
requirements  of  the  market  are  carefully  studied. 

The  market  for  machinery  for  mills  and  factories  is  promising.  It  is 
necessary,  however,  for  agents  and  commercial  travellers  to  encourage 
the  use  of  their  machinery  by  actual  demonstration  to  mill  owners  and 
others  interested  in  Indian  industries. 

Earthenware  and  porcelain  hitherto  came  chiefly  from  the  United 
Kingdom,  although  an  appreciable  quantity  was  imported  from  Germany 
an<l  Austria-Hungary.     (Jerman  goods  included  china  clay  insulators. 

Metal  lamps  have  been  largely  imjKjrted  from  Germany  and  Austria- 
Hungary.  'Fhe  United  States  has  made  enormous  strides  in  capturing 
this  trade.  The  combined  value  of  the  im])orts  of  these  goods  fnjm 
(Jermanv  and  Austria- Hungarv  in  1913-14  w;s  £100,000,  and  in  the  four 
months  ■Ai)ril  to  .July.  1014.  £33.300. 

Municipal  Electrical  Engineering  in  South  Africa. — The  first 
Annual  Congress  of  the  As.sociation  of  Municipal  Electrical  Engineers 
of  the  Union  of  South  Africa  Avas  held  in  lohannesburg  in  November. 
The  Congress  commenced  on  Nov.  15  and  terminated  on  Nov.  20. 

There  were  present  the  undermentioned  municii)al  electrical  engineers  : 
.Messrs.  .M.  McDonough  (Bethlehem),  W.  F.  D)ng  and  G.  H.  Swingler 
(CajK-town),  .1.  Roberts  and  E.  Poole  (Durban).  W.  H.  Blatchford  (Grey- 
town).  J.  R.  English  (Heilbron).  T.  Millar  (Harrismith),  .].  H.  Dobson. 
F.  T.  Stokes  and  R.  T.  Price  (.Johannesburg).  T.  .lagger  (Liulvsmith). 
T.  C.  Wo|ley-I)od  (Pretoria),  B.  Sankey  (Port  Elizaljeth).  A.  S.  Munro 
(Picti'rmaritzburg).  F.  Castle  (Oudtshoorn).  N.  1).  Ross  (Pot chef st room), 
W.  Bellad-Flllis  (Queenstown),  R.  Mortimer  ( Roodepoort ).  W.  Leonard 
(Standerton),  —  Ward  (Newcastle),  L.  L.  HorroU  (Pretoria),  L.  B. 
IVictor  and  W.  S.  Guildford  (Boksburg). 

The  delegates  were  welcomed  l)y  the  >Iayor  (Mr.  Norman  Anstey)  and 
the  Chairman  of  the  Tramway  &  Lighting  Committee  (Mr.  T.  F.  Allen). 
Prof.  .J.  H.  Dobson,  general  manage;-  of  the  gas,  electric  su])ply  and 
tramway.i  department  of  .lohannesburg  Municipality,  was  unanimously 
elected  ])residcnt  for  the  3'ear.  In  the  afternoon  the  members  visited 
the  Roshc-ville. Station  of  the  Victoria  Falls  &  Transvaal  Power  Co. 

f)n  the  l()th  the  delegates  visited  the  (Yown  Mines.  The  party  went 
down  the  mine,  visitcfl  the  large  underground  electric  pumping  plant  and 
•afterwards  inspected  the  surface  ])lant.  In  the  afternoon  the  jiresident 
(Prof.  .1.  H.  Dobson)  delivered  his  inaugural  address,  and  was  accorded 
a  hearty  vote  of  thanks  on  the  motion  of  Mr.  T.  C.  Wolley-Dod,  .seconded 
by  .Mr.  Sankey.  .Mr.  W.  l*".  Long,  city  electrical  engineer  of  Ca])etown. 
read  a  short  Pajjc  entitled  "'  Some  Notes  on  the  Prevention  of  Corrosion 
in  Condenser  Tubes,"'  aiul  a  lengthy  discussion  followed. 

On  tlu'  17th  the  Congress  met  at  the  Town  Hall,  and  after  informal 
business,  Mr.  .John  KolxTts,  borough  electrical  engineer,  Durban,  rea<l 
a  Paper  on  "Tariffs  of  Prices  for  Electricity."  Tliis  Paper  was  also 
much  discu.ssed.  In  the  afternoon  the  delegates  visited  the  ]Xiwer 
station  of  the  Randfontcin  Estates  &  Gold  Mining  Co.,  being  welcomed 
on  the  uiine  by  .Mr.  T.  P.  E.  Butt,  chief  electrical  engineer  to  the  company. 
On  morning  of  the  18th  November  a  Paj)er  on  "  Diesel  Engines  "  was 
read  by  Mr.  W.  Bellad-Ellis,  borough  electrical  engineer,  Queenstown, 
and  after  discussion  the  members  visited  the  various  places  of  interest  in 
the  town.  In  the  evening  tlie  members  were  the  guests  of  the  S.  A. 
Institute  of  Elcet-ical  Engineers  at  the  Transvaal  School  of  Mines  & 
Technology,  when  Prof.  .J.  H.  Dob.son  .•'ead  a  Paj>er  entitled  "The  Dis- 
tributi(Mi  Plant  of  the  Johaimesburg  Municipal  Electric  Supply  Sy.stem," 
and  received  a  hearty  vote  of  thanks  for  this  valuable  Pajxr. 

On  the  151th  further  di.scussions  on  the  Pa])ers  took  ])lace,  an  din  the 
afternoon  .Johannesburg  municijjal  jiower  station  and  distribution  system 
were  visited,  also  the  large  nninicipal  abattoirs.  The  Congress  vi-as 
l>rought  to  a  conclusion  on  Saturday  the  20th.  when  informal  business 
was  transacted,  jind  the  following  additional  officers  and  Council  were 
elected  for  the  ensuing  vear,  as  follows:  President.  .1.  H.  Dobson;  Vice- 
Presidents.  W.  F.  l/mg".  B.  Sankey.  .John  Rolx-rts  and  W.  Bellad-Ellis; 
Hon.  Sccetarv.  F.  T.  Stokes  ;    Hon.  Treasure:-.  E.  T.  Price. 


FOREIGN   NOTES. 


I 

China.  H..M.  ('oiinnereii'l  Attr.eh6  nt  Poking  (Mr.  W.  P.  Kcr. 
C.M.ti.)  ro|»t»r'.s  that  the  Chitiew  .A^inistry  of  .-Xgri.  ulture  and  ("nni- 
nieree  have  recently  established  a  ("(unmerc  ial  rnd  Imlu.stri.",!  ("om- 
niis.sion  to  collect  statistics  and  <levelop  trade  in  China,  and  that  it 
desires  to  receive  cfttnlogues  from  Prifish  mi:nufa«t>irers, 

Tlie-e  should  b<^  addressed  t(i  the  Commercial  atui  Industrial  Com- 
mission.  Mriistry  of  Agriiiilture  aiul  Commerce.  Peking. 

M*^.  Ker  alw)  recommends  jmblishers  of  per  odical  trade  publications  to 
>eiid  s|MMim<<n  copies  of  tliei-  piiblicatinns. stating  amount  of  annual  8ul>- 
-cription  to  theCommiRsion  with  a  view  to  the  ]iublications  lieing  con- 
M<lere.|  f.ir  addition  to  the  library  which  the  Commission  is  establishing. 

Paraguay.  11. M.  Chi-rg*'-  dAfTrires  .nt  Asuncion  (Mr.  V.  A.  tHiver) 
n-ports  ihrt  he  has  n'cently  drawn  the  .T^tiontion  of  the  ParpguavRn 
-Muusier  for  I'oreign  .\fV;irs  to  the  fact  that  the  Inland  Revenue 
iHprrtment  has  been  claiming  a  fee  of  $20  gold  (\H)  for  the  regi.stra- 
tion  of  a  Briti.sh  trade  mark,  instead  of  $.'><>  currency  (.5s.). 

'        ^  ■""  *  'fd  for  a  trade  mark  <'  '>rigin.  when^«« 

•"  \         .    6  of  the    AngloP  ui    Commercial 
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Treaty  of  1884,  the  fee  for  a  British  trade  mark  is  that  prescribed  for  a 
trade  mark  of  native  origin — i.e.,  $50.  His  Excellency  agreed  that  the 
larger  tax  on  marks  of  foreign  origin  could  not  justly  be  imposed  in  the 
case  of  British  marks,  and  has  given  directions  to  that  effect. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII'llllllllll 

MISCELLANEOUS   NOTES. 


Controlled  Munition  Works. — It  is  announced  that  the  Minister  of 
Munitions  has  made  an  order  under  sec.  4  of  the  Munitions  of  War 
Act,  1915,  declaring  390  additional  establishments  as  controlled 
establishments  as  from  Jan.  1,  making  a  total  of  2,422  controlled 
establishments. 

Defence  of  the  Realm. — On  Dec.  31  the  Minister  of  Munitions 
ordered  that  the  \var  material  to  which  Reg.  30a  of  the  Defence  of  the 
Realm  Regulations,  1914,  applies  shall  include  platinum  metal  ore, 
residues  and  bars  containing  same.  A])plications  for  permits  imder 
the  order  must  be  made  to  the  Ministry  of  Munitions,  Armament- 
buildings,  Whitehall-place,  London,  S.W. 

Foreign  Trade. — The  Foreign  Trade  Department  of  the  Foreign 
Office  has  been  established  as  a  new  department  in  order  to  carry  out 
the  policy  embodied  in  the  Trading  with  the  Enemy  (Extension  of 
Powers)  Act,  1915,  which  authorises  the  prohibition  of  trade  by  any 
person,  firm  or  company  in  the  United  Kiiigdom  with  any  enemy 
j3ersons  or  association  established  in  neutral  countries. 

As  the  new  department  will  be  concerned  with  preventing  trade  by 
British  firms  and  companies  with  the  enemy  in  neutral  countries,  it  has 
been  decided  to  merge  with  it  the  Trading  with  the  Enemy  Department 
of  the  Home  Office,  which  has  had  the  duty  of  enforcing  the  measures 
already  taken  to  prevent  trading  with  the  enemy. 

Questions  of  contraband  or  the  hindrance  of  oversea  trade  between 
neutrals  and  the  enemy  and  the  licensing  of  exports  from  this  country, 
and  all  questions  of  trading  with  the  enemy  other  than  those  mentioned 
above,  will  continue  to  be  dealt  with  by  the  Government  Departments 
which  have  hitherto  been  charged  with  these  questions. 

In  order  to  secure  the  full  benefit  for  British  interests  of  the  policy  of 
the  department,  the  advice  and  asistance  of  business  men  will  be  invited 
through  the  Chambers  of  Commevce  and  other  trade  organisations.  Mr. 
L.  Worthington  Evans,  M.P.,  has  undertaken  the  direction  of  the  new 
department  with  the  title  of  Controller  of  the  Foreign  Trade  Department 
of  the  Foreign  Office.  Communications  (including  those  relating  to 
matters  previously  dealt  with  by  the  Trading  with  the  Enemy  Depart- 
ment of  the  Home  Office)  should  be  addressed  to  the  Controller  of  the 
Foreign  Trade  Department,  Lancaster  House,  The  Mall,  S.W. 

Inquest. — An  inquest  was  held  on  the  29th  ult.  on  James  Pardoe, 
a  driver  in  the  A.S.C.,  who  was  killed  at  Blackheath  on  the  27th  ult. 

It  appeared  that  some  overhead  electric  light  wires  had  been  blown 
down  by  the  gale,  and  Pardoe,  not  seeing  them,  fell  over  them  and  was 
unable  to  extricate  himself. 

A  verdict  of  accidental  death  was  returned. 

Patent  Specifications. — The  "  Illustrated  Official  Journal 
(Patents)  "  for  Jan.  12  states  : — 

In  order  to  give  the  public  the  advantage  of  having  abridgments  cf 
specifications   up   to    date    while   retaining   their   numerical   sequence. 


applications  for  patents  made  subsequent  to  1915  will  be  given  new 
numbers  when  their  complete  specifications  arc  accepted  or  become  open 
to  public  inspection  before  acceptance.  The  new  numbers  will  ntart 
with  Xo.  100,001  (without  any  indication  of  date),  and  will  sujjersede 
the  o-iginal  application  numbers  in  all  proceedings  after  acceptance  of 
th(!  comj)lcte  specifications.  It  is  intended  in  future  to  issue  abridg- 
ments of  specifications  in  the  ■  Journal  "  a  few  weeks  later  than  that  in 
which  their  acceptance  or  publication  is  adverti.scd,  so  that  they  will  be 
available  for  ."carch  purposes  soon  after  the  printed  copies  of  the  specifica- 
tions are  on  sale  ;  but,  until  t\u-  system  is  fully  in  force,  they  will  only  be 
issued  when  there;  arc;  sufficient  to  make  uj)  a  full  sheet  of  10  pages.  The 
present  series  of  abridgments  will  run  concurrently  with  the  new  series 
in  the  "  Journal  "  until  A])ril,  1017,  when  it  will  h»e  entirely  sufierseded. 

Sale  of  Signalling  Apparatus. — A  circular  has  been  is.sued  by  the 

War  Office  in  regard  to  the  sale  of  signalling  apparatus. 

It  is  stated  that  it  has  come  to  the  knowledge  of  the  Army  Council  that 
various  firms  of  instrument  makers  are  .stocking  signalling  apparatus, 
I  mainly,  it  is  believed,  for  sale  to  off.ccrs  for  in.structional  purpfjses.  It 
is  not  desired  to  restrict  the  sale  of  signalling  apparatus  for  this  purpose 
to  authorised  ])ersons,  but  as  the  possession  of  such  apparatus  without 
"lawful  authority"  is  a  contravention  of  the  Defence  of  the  Realm 
regulations,  it  is  necessary  to  regularise  the  stocking  of  apparatus  of  this 
nature  by  approved  firms  by  the  issue  of  a  permit  under  conditions  which 
will  ensure  that  the  apparatus  will  only  be  sold  to  ;  uiho.nsed  persons. 
Chief  Constables  have  been  notified  that  after  due  warning  being  given 
the  possession  of  signalling  a})paratus  without  a  permit  from  the  Comjie- 
tent  Military  Authority  b}'  any  firm  will  be  treated  as  a  contravention 
of  the  Defence  of  tlie  Realm  regulation",  and  that  any  firm  requiring  a 
permit  should  apply  to  that  authority.  A  permit  to  possess  signalling 
apparatus  should  only  be  granted  in  cases  where  the  Competent  iLlitary 
Authority  is  satisfied  (a)  that  the  applicant  normally  deals  in  scientific 
apparatus  and  goods  of  this  description,  and  (6)  that  the  bona  fides  are 
above  suspicion.  Applications  for  per.iiits  have  to  be  referred  to  the 
Chief  Officer  of  Police  for  the  district  where  the  applicant  carries  on 
business  for  information  on  both  these  points.  Strict  conditions  arc 
laid  down  in  regard  to  the  sale  or  transfer  of  signalling  apparatus,  and  it 
is  pointed  out  that  the  permit  does  not  include  permission  to  possess 
apparatus  for  the  sending  or  receiving  messages  by  wireless  telegraphy. 
Electric  torches  or  hand  lamps  are  not  included  in  the  term  '"  signalling 
apparatus,"  unless  they  are  provided  with  a  special  key,  shutter,  or  other 
fitting  designed  for  the  purpose  of  signalling. 

Telegraph  Service  with  Russia. — It  is  announced  that  an  urgent 
telegraph  service  with  Russia  was  introduced  on  the  1st  inst. 

The  charge  will  be  Is.  IJd.  a  word  (triple  ordinary  rate)  and  the  word 
"  Urgent  "  must  be  inserted  before  the  address  and  be  paid  for  as  an 
extra  word.  Urgent  telegrams  receive  priority  of  treatment  over  other 
private  telegrams  on  the  Great  Northern  Telegraph  Co."s  lines  and  on  the 
Russian  landlines,  but  in  view  of  the  pressure  now  prevailing  it  must  be 
understood  that  a  rapid  service  cannot  be  guaranteed.  Telegrams  should 
be  handed  in  r.t  the  company's  office,  15a,  St.  Helcn's-place,  or  at  a  Pest 
Office. 

Will. — The  late  Dr.  F.  S.  Pearson,  president  of  the  Brazilian 
Traction,  Light  &  Power  Co.,  the  Barcelona  Traction,  Light  &  Power 
Co.,  the  Mexico  Tramways  Co.,  the  Rio  de  Janeiro  Tramway,  Light 
&  Power  Co.,  the  Mexican  Light  &  Power  Co.,  and  other  companies, 
who  went  down  in  the  "'  Lusita.nia  "  on  May  7  last,  left  estate  in 
the  United  Kingdom  of  the  value  of  £328,960. 


TENDERS    INVITED. 


Telegraph  and  Telephone  Supplies. 

Tenders  are  invited  by  the  Postmaster-General's  Department 
of  the  Commonwealth  of  Australia  for  the  supply  of  Carbon 
and  Manganese  Powder,  Manganese  Chloride,  Chloride  of 
Ammonia,  Porous  Pots,  Outer  Jars  for  Cells,  Carbon  Blocks,  &c. 
Tenders  to  the  Official  Secretary,  Commonwealth  of  Au.stralia, 
72,  Victoria-street,  S.W. ,  by  noon  Jan.  19  Further  jxvriirulnrs 
(as  to  quantities  required,  tt-c),  are  given  in  an  advertiseineul. 

Converters,  Boosters,  &c. 

Manche.ster  Electricity  Committee  require  tendei's  by 
10  a.m.  Dec.  18  for  Sub-station  Converters,  Traction  Boosters 
and  Steam  and  Water  Piping.  Specifications  from  Mr.  F.  E. 
Hughes,  Town  Hall,  Manchester. 

Coal-Handling  Plant. 

Darlington   Corporation   require   tenders   by  Jan.    12   for 
supply  and  erection  of  Coal  Bunkers,  Elevators,  &c.,  at  their  elec- 
tricity Avorks.     Specification  from  Borough  Electrical  Engineer. 
I  Hydro-Electric  Generator. 

The  Town  Clerk,  Raetihi  (North  Island),  N.Z.,  will  receive 
tenders  imtil  4  p.m.  March  14  for  supply  and  erection  of  a  40  kAV. 
Hydro-electric  Generatmg  Set,  Switchboard,  &c.  Specification 
and  drawing  from  Mes.srs.  H.  W.  Climie  &  Son,  Raetihi,  N.Z. 


Electrical  and  Tramway  Stores. 

LsLiNGiON  (London)  CouncU  require  tenders  by  Jan.  21  for 
one  year's  supply  of  Transformers,  Meters,  Cables,  Termuaal, 
Service  and  Network  Boxes,  Lamps,  Simdries,  Arc  Lamp  Globes, 
Oils  and  Lubricants,  &c.  Specifications,  &c.,  cai.  be  obtaijied 
at  the  TownjHall,  Upper-street,  N.  >* 

DuKLiN  I'ort  and  Docks  Board  require  tendere  by  Jan.  12  for 
1 2  months'  Electrical  Supplies,  Oils.  &c.  Forms  of  tender  from 
the  Secretary,  Westmoreland-street,  Dublin. 

Croydon  Corporation  want  tenders  by  10  a.m.  Jan.  24  for 
one  year's  supply  of  General  Stores  for  their  Tramways  Depart- 
ment.    Schedules  (A  to  M)  from  the  Tramways  Manager. 

Electrically-operated  Pumps. 

The  Metropolitan  Board  of  Water  Supply  and  Sewerage, 
Sydney,  require  tenders  by  2  p.m.  Feb.  7  for  the  supply  and 
delivery  at  the  No.  1  pumping  station  at  Ultimo,  Sydney, 
N.S.W.,  of  T\ro  Units,  consisting  of  Centrifugal  Rimps  and 
Electric  Motors  (each  to  pump  4,000  gallons  per  minute),  with 
the  necessary  Switchboards,  Starters,  &c.,  and  spare  parts, 
(Contract  No.  1,301.)  Specification  and  form  of  tender  from 
the  offices  of  the  Board,  341,  Pitt-street,  Sydney,  N.S.W. 
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Telegraph  and  Telephone  Material,  «S:c. 

Tenders  are  invited  up  to  April  15,  1916,  for  tiie  supply, 
delivery  and  erection  at  Rockhampton  Telephone  Exchange 
(State  of  Queensland)  of  a  Common  Battery  Multijjle  Switch- 
boa.rd  (Schedule  362;,  or  an  Automatic  or  Semi-automr,tic  Switch- 
board and  Associated  Apparatus  (Schedule  361),  for  the 
Australian  Commonwealth  Postmaster-General's  Depart- 
ment. Tender  forms  can  be  obtained  at  the  Commonwealth 
Offices,  72,  Victoria-street,  London,  S.W. 

Tenders  are  invited  for  the  supply  of  Wheatstone  Automatic 
Higli-specd  Receiver,  a  Whcatstone  Automatic  Receiver,  &c.. 
to  the  Australian  Commonwealth  Postniaster-Gencral's 
Department.  Tenders  to  the  Deputy  Postmaster-General, 
Brisbane  (Queensland),  by  Feb.  23.  Tender  forms,  &c.,  from 
the  Commonwealth  Offices,  72,  Victoria-.street,  London,  S.W. 

The  Deputy  Postmaster-General,  Adelaide,  requires  tenders 
by  2  p.m.  Jan.  26  for  20  tons  g.i.  Wire  (schedule  Xo.  402)  f'  r 
Australian  Commonwealth  Postmaster-General's  Department. 
Specification  from  the  Deputy  Postmaster-General,  Adelaide. 

The  Deputy  Postmaster-General,  Brisbane,  requires  tenders 
b}-  noon  .fan.  26  for  Telephone  Tnstnunents,  Part-s  and  Acces- 
sories (schedule  No.  344)  for  the  Australian  Commonwealth 
Postmaster-General's  Department. 

Tender  forms,  &c.,  in  above  cases  from  High  Commissioner  for 
the  Commonwealth  of  Australia,  72,  Victoria-street,  London,  S.W. 

Tramway  Material. 

.Ifjii AN.NKsuuKC  (Transvaal)  Coiuicil  re(|uirc  tenders  by  noon 
ilan.  2.j  for  siip[ily  of  (l)SnH  pairs  of  Fislipliilcs  for  girder 'i'laiii 
Rails  (Contract  (46)  ;  and  100,  or  altciiiativcly  200  Rolled  Steel 
Tran)C£,r  Tvres  (Contract  (iO).  Speciticaduns,  forms  of  tender, 
&«:.,  from  the  ISlunicipal  Offices,  .loliauncsburg. 

Boiler  Tubes. 

•Iomannesburc  Council  also  want  lenders  (by  noon  Keb.  1.")) 
for  supply  of  250  18  ft.  by  4  in.  Tubes  for  Water-tiiLe  Boilei-s. 
(Contract  70).  Specification,  fonns  of  tender,  &c.,  from  the 
Municij)al  Offices,  Johannesburg. 

Electric  Power  and  Lighting  Plant. 

Tenders  will  be  received  at  the  Negociado  Quinto  dc  la 
Segunda  Seccinn  (Material)  del  Kstadcj  Mayor  Central  de  la 
Armada,  Ministerio  de  ]\Iarian,  Madrid,  mitil  Jan.  26,  for  the 
Construction  and  Installation  in  the  Cadiz  Naval  Arsenal  of  an 
Electric  Power  Plant.  Conditions  of  tender  may  be  seen  at  the 
above-menlioncd  Negociado.  Tenders  (in  Sj)anish),  on  ])apcr 
bearing  a  1  jicseta  stamp,  must  be  accompanied  by  sjK'cifications 
and  ])lan8.  A  ]>rovisioiu!.l  dej)osit  of  20,000  j)esetas  (about  £8tM))  is 
required  to  (lualify  any  fender.    J..ocal  icprestnitation  is  necessary. 

Seoovia  (Spain)  Municipality  recjuire  tenders  by  .Ian.  2((  for 
the  installation  and  working  for  five  years  of  an  Electric  LightiuL; 
System  for  the  city.  The  confra(!t  will  jjrobabl}-  be  awarded 
to  a  Spanish  firm. 

Tenders  will  be  received  until  .Ian.  U  liv  the  Municipal 
Aullioritics  at  S.  Pkdkd  no  Sri.  (Portu).;aI)  for  a  c-oncrssion  for 
the  Klc(;tric  Lighting  of  the  town.  The  contract  will  jirobalily 
be  awarded  lo  a  Portuguese  firm,  but  material  may  be  jturchased 
abroad. 
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TENDERS  RECEIVED  AND  ACCEPTED. 


Kkuihley.— The  Tramways  Commitloo  recommend  the  Council 
to  accejit  the  offer  of  Clough,  Smilii  &  Co.  to  conHtnict  the  overluNid 
e(|uipiucfit  for  trolley  vehicles  from  the  pre.sent  tenninusiit  llcbijcii- 
load.  Ilaworlh.  to  Ixiwcr  Town.  OxcnlmiM-.  the  r;i|)itiil  |(.-\ni(iil 
t.(i  be  suspended  until  after  the  end  of  the  wur. 

S\i,K<»Ki).  'I'he  Inllowing  tenders  have  been  ac(epl«d  li\  the 
Council  : 

Hniwn  Hayl<y".<»  Steel  W"rkH.3(M»  steel  tranirar  tyrei..  11.3(11.  Tnj.:  Ha.l- 
ticUl's  (Ltd.).  14  inanmmrMC  sti'cl  cnmNintH.  £2«»2.  lOs.  :    f^ritixh  WcNtiiiL' 
lioiist!  Co..  ."KKt  i<\v.  rutiirv  onnvcrter  set.  tl.4.'><t  ;    ini<l  All'mii  Mninr  (iir 
Co..  4-t()n  lUdtor  petrol  waj^on.  £77.'». 

Wkst  Bhomwicm. — The  following  tender.';  for  the  f»u|iply  of  plant 
are  recon\  in  ended  ft)r  acee])tance  by  the  Electricity  Cominilfoi' 

(Jwynncs  Limited,  inctor-dtivcii  c.<iitrifnnal  pump:  K 
Softener  Co..  water  Koftencr  :  Coclii;ii\c  .^  C.i  .  c  i  pifM 
W'Ipox.  high-pressure  »<tcam  pipes. 

UuisuANE  (QuEKNsi.ANu).- The  lender  ot  tlie  r.ri>lMMC  liittric 
Co.  (at  t3,S5;J)  has  been  accepted  In  Urii^bane  liudpxtul  Cumiuitiee  for 
an  electric  light  and  power  instnilation. 

"  Indian  Enginuerinjj  '  Htatej*  that  Sir  William  Maxwell.  Diritlor. 


Wi.t.T 
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(jleneral  of  Indian  Posts  and  Telegra])hs,  will  return  from  leave  about 
the  third  week  of  February. 

Electric  Lamps. — The  following  tenders  have  been  accepted  by 
the  L.C.C.  for  the  supph*  of  electric  lamps  : — 

Edison  k  Swan  United  Electric  Light  Co.,  items  1-7  (carbon  filament 
lamp.s) :  Cry.sclco  (Ltd.),  items  8-27  (metallic  filament  lamps,  with  fila- 
ments not  of  drawn  wire) ;  Corona  Lamp  Works,  items  8-13,  18-21  and 
26  (metallic  filament  lamps,  with  filaments  of  drawn  wire). 


PATENT   RECORD. 


SPECIFICATIONS  PUBLISHED. 

The  following  abstract  jrom  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewbuen,  Ellis  &  Pryor,  Chartered  Patent  Agfals, 
70  and  72,  Chancery-lane,  London,  W.C. 

V/heneuer  the  dale  applied  for  differs  from  the  dale  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  alter  the  title. 

1914  Specifications. 

23.563  Cleuet  &  Bo.nneuil.     Electric  ringing-apparatus,  or  other  mechanism  having 

polarised  eleciromagneti.     (17, 12  13). 
23,566  Greene  and  Bfitish  Tabulating  Machihe  Cc  .     Electrically-operated  tabulat- 
ing and  like  machines. 
24.013  Landis  AtiD  Gvrj.  Soc.  Amoii.     Prepayment  electricity  meters.     (17/12/13). 
24.M3  Blathv.     Brake  magnets  for  electric  mf^ters.     (23,12/13).  " 

A  device  for  the  adjustment  of  the  brake  magnets  in  electric  meters,  consisting  in 
the  provision  in  or  in  close  proximity  to  the  shanks  of  the  magnet  of  a  set  screw  or  a 
wedge  by  the  displacement  of  which  the  pole  faces  of  the  magnet  may  be  pressed 
apart,  or  drawn  towards  each  other. 

1915  Specificatious. 
1.483  HiKELEY.     Integrating  electric  wattmeters. 

A  graphic  recording  watt-hour  meter  of  the  cyclometer  type,  having  a  single 
electro  magnet  by  the  action  of  which  the  record  strip  is  forced  against  the  cyclometer 
wheels,  which  wheels  are  locked  during  the  printing  operation,  and  the  strip  is  wound 
from  a  reel  on  to  a  re-winding  drum. 
3.860  HiSLOF.     Electric  fire  alarm  contact  makers. 
4. .585  BowcEii  &  Thoi.tson.     Protection  of  electric  cables. 

a.895  Beattie.     Arrangements  for  protecting  telephone,  telegraph,  and  the  like  instru- 
ments against  lightning  or  excessive  electric  potentials. 
11,555  Vreeland.     Production  of  undamped  orsustained  electrical  oscillations. 

An  electrical  oscillator  .employing  an  oscillating  circuitor  circuits, in  which  sustained 
or  undamped  oscillations  are  generated  by  means  of  a  mercury  vapour  arc.  con 
ce.ntrated  in  a  restricted  stream  of  high  energy-transforming  capacity. 


APPLICATIONS  FOR  PATENTS 

Note. — The  undermentioned  Applications  {except  those  marked  t)  are  not  open  to 
public  inspection  until  aftet  acceptance  of  Complete  Specifications.  Those  marked  *  ere 
open  to  inspection  12  months  after  the  date  attached  to  them,  il  they  have  not  been  published 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  oi  communicators 
of  inventions  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 

December  6.  1915. 
17.116  Heiberg.     Electrical  table  lamp.     (9  1  15.  Norway.)* 
17.128  B.T.-H.  Co,     (G.E.  C«..  U.S.)     Electricilly-driven  vehicles. 
17.134  Carter  &  RsNOLD.    Coil  clutches.* 

17.143  Ckaddock.    System  of  railway  control.    (5, 12/14.  New  Zealand.)* 
17.155  ScHROEDER.     Electrical  rotary  converters. 

Deceml-er  7.  1915. 
'17.160  Statter  &  St.  John.     Accessories  for  use  with  telephones. 
17,166  Campbeil.     Power  systems. 

17.168  Canton.     Incandeseent  electric  lamps. 

17.169  Canton.     Illuminating  elements  for  electric  lamps. 
17.172  Bell.     Ma-jneto  driving  and  ad  justing  mechanism.* 
17.174  Bower.     Frictional  ignition  lighting  devices. 
17.176  Spencer.    Aerial  searchlight. 

17.185  Foster.    Thermo-electric  couple. 

17.186  Butterfield  &  AsHwcRTH.    Extraction  of  tungsten  from  the  ore. 

17,191  Heins.    Magneto-electric  ignition    machine   for   internal-combustion   engines. 

(22  I   15.  U.S.)* 
17.195  B.T.-H.Co.    (Electric  Controller  &  Mfg.  Co..  U.S)     Electro-magnetic  switches. 

(Addition  to  20.534  /ll.) 

17.216  Ammons.    Automatic  fire  alarm  systems.    (8/12/14,  U.&)* 

17.217  Ammcns.     Firealarms.    (21 /I. '15.  U.S.)* 

December  8.  1915. 

17.228  Kavanagh.    Electric 'jomb-dropping  airships. 

17.229  Hkurtley.    Telegraphy. 

17  247  B.T.-H.Co.    (G.E.Co..  U.S.)    Talkin?  machines  and  driving  mechanism  therefor. 
17.2tO  Orlino  &  ORLiNn's  Telegraph  Instruments  Synd.    Apparatus  for  reversing 

the  polarity  of  electric  circuit,-;  for  telegraphic  and  other  purposes. 
17.265  P1CKBTT&  ICRANic  Elbctric  Co.     Means  for  effecting  remote  contTol  of  clectrical 

apparatus. 
17,268  Mblleksh- Jackson.    (E.T.  Young,  U.S.)    Method  of  generating  and  controlling 


17.275  B 


Hash  light  signalling  lamps  and  operating  keys  for  the  same 


I7..302 
17.313 
17.319 
17,321 

1 7.325 
1 7.328 
17.3.n 
17,.' 
17. 


December  9.  1915. 
Welch.     Electric  lamp  holders. 


Haknbtt. 
Bei    itJ  ,,     1- 
RuuERTS.    ;j.- 

St.  John.     P- 
Jones.    Ai 


'  'ing  compasses. 

ices. 
December  40,  19ia 
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fleclric  cables. 


l.^uiJ  (.Llunii:  c^i.t.iini\J  in 
LnJ.I* 
17,349  Rbid  &  Cal lender's  Cable  tt  Constkuction  Co 

D^cfrib<.r  II,  1915, 

"■  ■    ig  devices. 


.Mstruments  based  upon  the  AClion  of  a 
luU  of  insulating  niatertal.    (17/11/15.  Switjer- 


Electrical  signalling  devices. 


17,366 
17.368 
17.374 
17.386 
17.389 
17.400 

17  : 
17.-4 


H 
K 

C  _       _  ; 

Wcrqincton  &  SlMFaON. 


t«nt.* 

nnofon.* 

..nd  theiiis. 


Braking  devices  for  electric  mctorj.    (n/J2,M4, 


17.453  I 
17,455  bRii-.i. 
j^hony.* 


on  of  X-rays. 

.li.iions  and  apparatus  (or  ur»  in  'jiircle^'  u.'-, 
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FINANCIAL    MATTERS. 


COMPANIES'  MEETINGS  AND  REPORTS. 


BRITISH  COLUMBIA  ELECTRIC  RAILWAY  CO,— At  the  meeting  last 
week  a  statement  by  tlie  chairman  (Mr.  R.  M.  Home)  Payne  was  read. 
It  stated  tliat  British  Columbia  liad  sufferod  from  the  effects  of  the  war 
very  much  more  acutely  tlian  any  other  ])art  of  (\anada.  There  had 
resulted  a  commercial  paralysis  which  had  produced  so  great  a  falling  off 
in  their  receipts  that  it  was  probable  it  would  not  earn  in  the  current  year 
more  than  sufficient  to  pay  its  debenture  interest.  By  cutting  down 
capital  expenditure  to  the  utmost  possible  extent  and  enforcing  the  most 
rigid  economy  the  company  was  now  in  a  position  to  withstand  even  the 
present  acutely  bad  times,  although  they  would  continue  for  several 
years.  Unfortunately,  as  events  had  turned  out,  they  had  extended 
their  tramway  system  and  increa.sed  their  ecpiipment  and  power  plants 
largely  beyond  the  rerjuirements  of  the  business  at  -jn-esent  available, 
and  had,  therefore,  for  the  time  being,  large  amounts  of  capital  unre- 
muneratively  employed.  The  ordinary  effects  of  the  commercial  de- 
})ression  had  been  greatly  accentuated  by  the  advent  of  an  extraordinary 
form  of  competition  in  the  jitney  'bus.  Since  the  commencement  of  the 
winter  rains  there  had  been  a  Considerable  and  continuous  reduction  in 
the  inimbor  of  jitneys  operating,  })articularly  in  Vancouver.  It  was 
expected  that  t  hat  reduction  would  at  least  continue  duiing  the  remaining 
^yinter  months.  Their  general  manager  was  of  opinon  that  they  should 
not  be  troubled  next  summer  with  the  jitney  'bus  to  the  same  extent  as 
during  the  ])ast  summer.  They  had  hitherto  struggled  to  maintain  a 
thoroughly  efficient  service  tliroughout  all  the  districts,  but  should  the 
jitney  competition  continue  on  an  extensive  scale  the  company  must 
cease  to  operate  some  of  the  outlying  lines.  At  present  the  jitneys  took 
the  cream  of  the  paying  traffic  in  the  more  thickly  populated  centres, 
leaving  the  company  to  provide  for  the  whole  of  the  unremunerative 
business.  The  company's  position  was  extremely  disappointing,  but 
it  would  right  itself  with  the  return  of  normal  conditions. 

DOUGLAS  SOUTHERN  ELECTRIC  TRAMWA'kS  (LTD.)— The  report  for 
the  past  year  states  that  it  was  impossible  to  maintain  the  service  during 
the  summer,  but  a  large  proportion  of  the  season's  expenses  had  been 
incurred  when  the  steamer  service  to  the  island  was  reduced  to  one  per 
day,  and  although  economies  were  effected,  the  year's  deficit  was  £1,188, 
against  a  profit  of  £565  in  1913-14  and  £2,435  in  1912-13.  The  directors 
do  not  see  any  prospect  of  the  next  season  being  a  ])rofitable  one,  and  they 
have  reduced  the  expenses  to  the  absolute  minimum.  They  have 
made  arrangements  for  financing  the  company,  and  they  expect  that  it 
will  pass  safely  through  the  crisis. 


NEW  COMPANIES  AND  RECEIVERSHIP. 
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NEW  COMPANIES. 

HAMPTOIT'S  HEATING  CO.  (LTD.)  (142,422)— Reg.  Dec.  16,  capital 
£3,000  in  £1  shares,  to  carry  on  the  business  of  heating,  ventilating, 
mechanical,  consulting,  hydraulic  and  electrical  engineers  and  con- 
tractors, electricians,  tool  makers,  &c.  Private  company.  First 
directors  are  E.  Hampton  (chairman)  and  R.  M.  Hampton  (managing 
director).     Secretary  :    H.  E.  Cox.     Reg.  office  :    18,  City-road,  Cardiff'. 

A.  &  B.  HANSON  (LTD.)  (142,512)— Reg.  Dee.  23,  capital  £5,000' in 
£1  shares,  to  carry  on  the  business  of  contractors,  builders'  merchants, 
electrical  and  gas  engineers,  &c.  Private  company.  First  directors  are 
A.  H.  Boot  (managing  director)  and  R.  M.  Rowse  (both  permanent). 

SWINDON  ENGINEERING  WORKS  (LTD.)  (142,443).— Reg  Dec  17. 
capital  £10,000  in  £1  shares,  to  carry  on  the  business  of  engineers,  tool 
makers,  metal  workers,  motor  manufacturers,  electricians,  &c.,  and  to 
adopt  an  agreement  with  (J.  A.  Smith.  Private  company.  Fir.'^t 
directors  are  G    A.  Smith  and  W.  Denham. 

TEMPLE  BROS.  (LTD.)  (142,541).— Reg.  Dec.  24,  capital  £1,000  in 
£1  shares,  to  carry  on  the  busiiiess  of  electricians,  electiical,  mechanical, 
ventilating  and  general  engineers,  makers  and  repairers  of  and  dealers  in 
electrical  and  other  fittings,  telephones,  indicators,  fire  alarms,  lightning 
conductors,  automatic  time  recorders,  time  switches,  electrical,  scientific 
and  mathematical  instruments,  &c.  Private  company.  First  directors 
are  :   "\V.  J.  Stewart  (Chairman)  and  J.  Hamilton. 

RECEIVERSHIP. 

NAYLORQRAPH  (LTD.)— Notice  of  appointment  of  G.H.  Warmington, 
33,  St.  Swithin's-lane,  E.C.,  as  receiver  and  manager  on  Dec.  21,  1915, 
under  powers  contained  in  debentures  dated  from  Aug.  14,  1912,  to  Nov. 
18,  1914,  has  been  filed. 


CITY  NOTES. 


MEMORANDA  (Ian.  5). — Bank  rate  5  per  cent,  (since  Aug.  8,  1914). 
Consols  59.  Consols  Pay  Day,  Feb.  2.  Stocka  and  Shares  Ticket  Days 
Jan.  12  and  26.     Pay  Days  Jan.  13  and  27.     Price  of  silver,;  26Id. 


EASTERN  EXTENSION  AUSTRALASIA  &  CHINA  TELEGRAPH  CO.  vLTD.) 

The  interest  on  the  4  [)cc  cent,  mortgage  debenture  stock  for  the  half-year 
ending  .Ian.  31,  due  on  the  1st  prox.,  will  be  paid  by  warrant  on  Feb.  1 
next.  The  4  per  cent,  mortgage  dcibenture  stock  register  will  be  closed 
from  the  27th  to  the  31st  inst..  inclusive. 

UNDERGROUND  RAILWAYS  POOLING  SCHEME.— An  agreement  for 
pooling  and  dividing  surplus  revenue  has  been  entered  into  between  the 
C'ity  &  South  t.onflon,  the  Central  London,  the  I>ondon  Electric  and 
Metropolitan  District  Railway  Companies  and  the  London  fJeneral 
Omnibus  Co.  The  agr(>ement  ])rfivides  that  the  surplus  earnings  of  each 
of  the  contracting  Companies,  after  ])ayment  of  standing  charges  and  due 
provision  for  depreciation  and  reserve,  shall  be  paid  into  a  common  fund 
which  shall  be  distributed  in  certain  proportions. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  but 
we  give  below  the  latest  prices  at  which  actual  transactions  took  plac<^ 
on  OB  before  Tuesday,  .Ian.  4.  The  greatest  care  is  takenin  compiling 
these  figures;   but  the  difficulty  of  verification  is  now  much  increased. 

oil  Last  I 

I  Divi-I  NAME. 

wIdendj 


10 
10 
10 

5 
5 

St. 
St. 
5 
5 
5 
5 
St 
10 
10 
St, 
St, 
10 
10 
St 
St 
St, 
5 
St. 
5 

St. 

5 

St 

St. 

St 

1 

4 

5 
5 

St 

St 
1 
5 
5 


7% 

4i% 
6% 
10% 
7% 
4% 
4% 
2/3 
5% 
4J% 

CO/ 

O  /o 

H% 
9% 
6/0 
5% 
4i% 
7% 
6% 
^% 
4i% 
4J% 
9% 
4% 
3/0 
4% 
3i% 
4i% 
5% 
6% 
5% 
6% 
5% 

io7o 

3i% 
4i% 
8% 
9% 
4i% 


5% 

6% 
4% 
4% 
4i% 
4% 
4% 


St 
St. 
St. 
St. 
St. 
St. 
St. 

10 
St 
St 
St 
St 
St. 
St. 
St. 
St. 
St 
St. 
St 
St 
St 
St 

10 
1/01    .. 
St    6% 


s% 

4% 
4% 

1% 

3i% 
3i% 
3i% 
3i% 

4% 

41% 

6% 

4% 

4% 

4% 


Electricity  Supply. 

Bournemouth  &  Poole  E.L.  Ord 

Do.     4i%  Cum.  Pref 

Do.    6%  Cum.  2nd  Pref 

Brompton  &  Kensington  Ord 

Do.     7%  Pref 

Central  Elec.  Supp.  G.  Deb.  St 

Charing  Cross  West  End  &  City  Debs. 

Do.    4i%Pref 

Do.     Ord 

Do.    City  Pref 

Chelsea  Elec.  Supp.  Co.  Ord 

Do.  do.  Deb 

City  of  London  Elec.  Lt  Ord 

Do.    6%Pref 

Do.    5%  Deb.  St 

Do.     4p/o  Debs 

County  of  London  Ord 

Do.    6%  Pref 

Do.     1st  Deb 

Do.    2nd  Deb 

Edmundson's  Elec.  Supp.  4i%  Debs.. 
Kensington  and  Knightsbridge  Ord.  . 

Do.    Deb.  St 

London  Elec.  Supp.  6%  Pref 

Do.     4%  Mort.  Debs 

Metropolitan  E.  Supp.  Ord 

Do.     1st  Mort  Deb 

Midland  Elec.  Corpn.,lst  Mort  Deb.  St 
Newcastle  &  Dist.  E.L.  6%  2nd  Dbs 
Newcastle- 'on-TyneE.S.5%2dMtDb.St 
North  Metropolitan  E.  P.  Supp.  6%  Pref 

South  London  E.S.  Ord     , 

St.  James'  &  Pall  Mall  Ord 

Do.  do.  Pref 

Do.  do.  Debs 

Urban  Elec.  Supp  4i%  Db.  St 

Waste  Heat  &  Gas  Elec.  Gen.  Stations.. 
Westminster  E.S.  Corp.  Ord , 

Do,    4i%  Cum.  Pref 

Electric  Railways  &  Tramways. 

British  Elec.  Traction  5%  Debs , 

Do.    6%  Cum.  Pref , 

Central  London  Guar.  Assented  Ord.  . . 

Do.        do.        Assented  Def.  Ord.  • . 

Do.    4V%  Pref 

Do,     4%  Deb.  St 

City  &  S.  London  Deb 

Do.     Pref.  18:6    

London  Electric  Ry.  Ord 

Do.    4%Pref 

Do.    4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do.     3i%  Pref 

Do.    3i%  Ckjnvertible  Pref 

Do.    3i%ADebs.  .; 

Do.     3i%  Debs 

Metropolitar.  Dist  Ry.  Ord 

Do.     4%  Prior  Lien    

Do.    4i%  First  Pref 

Do.    6%  Perp.  Debs 

Do.    4%  Debs 

Do.    4%  Debs.  (1903-5) 

Do.     4%  Guar.  Stock 

Underground  E.  Rys.  of  London  Shares. 

Do.    A  Ord 

Do.    6%  Inc.  Debs I 


Price, 
Tues. 

1    Ratb 

PER   CENT 

1     Dividend 
Due. 

Jan.  4. 

Yielded. 

1 

£    s.  d. 

9;,-, 

7  10  10 

Mar,  Sept 

945 

4  15    8 

Feb,  Aug 

9tt 

6    0    9 

Feb  Aug 

7* 

7     1     7 

Mar,  Sept 

7 

5    0    0 

Mar,  Aug 

81 

4  18    9 

82J 

4  16    8 

Jan.  July 

■5)5 

6     9    9 

3A 

7    5    6 

Aug,  Feb 

3it 

6    0    0 

Jun,Dec 

4j 

5     8     1 

Mar,  Sept 

90 

5    0    0 

Jan,  Ju  y 

Hi 

7  11     7 

Feb,  Aug 

11* 

5    8    6 

Mar,  July 

99it 

5    0     6 

Jun,Dec 

98t 

4  11   10 

Jun,  Dec 

10 

7    0     0 

Mar.  Sept 

9  a 

6    0    9 

Feb,  Aug 

90it 

4  19     8 

Jan,  July 

97 

4  12    9 

My,  Nov 

77 

5  16  11 

July 

6A 

7    5    5 

Feb,  Aug 

86 

4  13    0 

Jan,  July 

4* 

7    3    3 

, , 

75i 

6    4    6 

Jan,  July 

2i 

7  IS    7 

Mar,  Aug- 

80+ 

5  11     6 

Jan,  July 
Jan,  July 

99t 

5    1     0 

99} 

6    0    6 

Mar,  Se^t 

100 

5    0    0 

Mar,  Sept 

l;^ 

5  16    4 

Apl,  Oct 

3 

6  13    4 

Mar,  Sept 

7,% 

6  19    9 

Feb,  Aug 

6* 

5  13     1 

Feb,  Aug 

80t 

4    7    6 

Jan,  Dec 

84 

5    6  10 

Apl,  Oct 

u\ 

7    6    3 

Mar,  Aug 

(J 

7  10    0 

Mar,  Sept 

3it 

6    0    0 

Jan,  July 

80.^ 

6    4    3 

Apl,  Oct 

75 

8    0    0 

Feb,  Aug 

70 

5  14    3 

,  , 

68 

5  .?    8 

•  • 

99i 

4  10    3 

Jan,  July 

93t 

4    5    9 

Jan,  July 

71J 

5  11     4 

May.  Nov 

80 

6    5    0 

Feb,  Aug 

I^ 

4    0    0 

Jan,  July 

59? 

6  14     5 

Mar.  Sept 

85 

4  14    4 

Jan,  July 

24; 

4     8     7 

Feb,  Aug 

77i 

4  10     4 

Feb,  Aug 

74J 

4  13     8 

Feb,  Aug 

82} 

4    4     6 

Jan,  July 

83i 

4    4     1 

Jan,  July 

16t 

,  , 

Feb,  Aug 

92 

4    7    0 

May,  No" 

esi 

6  11     5 

Feb,  AuB 

108i 

5  10    7 

Jan,  July 

69 

5  15  11 

Jan,  July 

73 

5    9    7 

Jan,  July 

67 

5  19    5 

Mar,  Sept 

Ui    1 

•  • 

.. 

1%     i 

a  , 

, , 

104} 

5  14    7 

Mar.  Sept 

t  Ez  dividend  or  interest 


516 
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ELECTRICAL  COMPANIES'  SHARE  LIST.— Continued. 


Last 

DiTI- 
DBND 


NAME. 


PllN,      ;      Ratb 

Tuet«  PER  CEMT, 

Jan.  4,  YlELDBD. 


DlYIDBND 

Dub. 


Electric  Railways  and  Tramways 

6%  1  Underground  E.  Rys.  of  London  6%  1 

Inc.  Bds.,  v/ith  coup.  16 

41%1     Do.     4i%Bds I 

..   I  Yorkshire  W.  Riding  Ord 

6%  I     Do.     Pref 

Electric  Manufacturing,  &c. 

1  14%     Babcock  &  Wilcox  Ord 

1    6%        Do.     e%  Pref 

5%      Brit.  Aluminium  Ord 

100    5%       Do.     Prior  Lien  Debs 

16%        Do.     6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.Ericssion  Mfg. Cm.6%  Prof. 

British  Thom=on-Houston  Db 

Brit.  Westinghouse  Pref 

Do.     6%  Prior  Lien  Debs 

Do.     4%  Mort.  Deb.  St 

Callender's Cable,  &c.,  Co.  Ord 

Do.    6%  Pref 

Do.      4J%Debs 

Castner  Kel'ner 

Dick,  Kerr  &  Co.  6%  Pref 

Edison  &  Swan  U.Elec.Lt.A.  £3  pd 

Do.     4%  Deb 

Elec.  Construction  Ord 

Do.    7%  Cum.  Pref 

Do.  4%  Debs 

General  Electric  Ord 

Do,    6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord.  . 

Do.      4J%  Cum.  Pref 

Do.     41%  Db 

India  Rubber,  G.  P.  &c.,  Ord 

Do.  Pref 

Do.      4%  Debs 

Telegh.  Con.  &  f^ain.  Co 

Do.     4J%Debs 

Vickers  Ord 

Do.     5%  Pref 

Do.     1st  Debs 

Do.     4»%  2nd  Debs 

Willar.s  &  Robinson  B.  Cum.  Pref 

Do.     1st  Mt.  D3b.  S; 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.     Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 

Eastern  Tel.  Co.  Ord 

Do.    3J%  Pref 

Do.    4%  Debs 

Eastern  Extension  Tel.  Co.,  4%  Debs.. . 

Do.    Ord 

Gt.  Northern  Tel.  Co.  ex  Coup.  8 

Indo-European    . . . . 

Marconi's  Wireless  Tel.  Co 

Do.    7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.     4%  Deb.  St 

Western  Union  50  yr.  Bds 

Telephonss. 

American  Telephn.  &  Telgh.  $100  Cap. 

Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord    

New  York  Telephone  -14%  Bds 

•Oriental  Telephone  Ord 

Do.     Db.  St , 

Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.    5%  Cum.  Pref , 

Do.     Deb.  Stk 

Financial  and  investment 

GlobeTelogh.  &  Trust 

Do.    6%  Pf 

Mackay  Companies' Common 

Do.     $100  Pref     

Submarine  Cable  Trust  Certs 


-cont. 

78J 
lOOJt 

I 

I'i 

U 
90jt 

10!I 
5 

91 


£    3.  d. 


METAL  PRICE8. 

Messrs.  J   B.  Gamham  &  Sons,  132,  Upper  Thames-street,  London,  E.C.,  quota  tinder 
date  }i.:..  4.  the  following  as  the  present  basis  prices  of 

per  ton 
English  Lemd.. --»..--.    £31     0    0 
Antimony   -._«_.a^>...      NominaL 


7  12 
4  ly 


tt 


3 

5 
0 
4 


St 


100 


too 

100 


St 


100 


101 
69 

lift 

4it 

98t 

3.U 
»i 
a -4 

A 
62i 

72i 
10;^ 

131 

91* 

9At 

7Jt 
99i 
34i 
95t 
II 

a 

83 

99i 

41 

53  1 

lOOJ 
23J 
6911 
't 

It 

6,'c 
123i 
ro 
8^^ 
79i 
12iV 
33 
48j 

I'ct 

!,•, 

7i 
'2i 
79t 
991 

I24it 
7..;t 

lOOJ 

79t 
Bit 

SI 

4;5t 
90t 

lOi 
lOA 

67 1 
120 


5  14  10 
4    9    4 

4  7  11 

5  10     2 
7     2 
7     2 

6  0 

6  6 

4  18  II 

7  10    0 

5  18  10 

5  15  II 

6  12     7 

5  14    3 
4  11   10 

6  9     4 
9     2  10 


6  8 

8  14 

7  4 

5  10 

9  11 

6  3  10 

7  12    5 
4  14 
4  18 

10  17 
6  13 
4  0 
6  18 
4    6 

4  5 

5  6 
4  16 
4  iO 
9  15 


7  10  11 


5  19 

6  9 

5  15 

6  7 
6  11 
6  13 
6    9 

sail 

5    7    7 

4  18    2 

5  0  11 

5  12     7 

6  13    4 
6  13    9 

5  :o   4 
4   7  ;o 


2  10 


12 

12 

1 

10 


5  18 

6  14 
6  12 

4  9 

5  14 
5     1 


5  5  11 

6  16    2 
5  10     ■ 
5    0    I 


Mar,  Sept 
Jan,  July 

March 
Jan,  July 

Apl.  Oct 
Apl.  Oct 

Mar 
Jan,  July 
Jan,  July 
Aug,  Feb 
Jan,  July 
Mar,  Sep 
Feb,  Aug 

April 
ApLOct 
Jan,  July 
Jan,  July 
Feb,  Aug 
Jun,  Dec 
May,  Nov 

Sept 
Feb,  Aue 
Jun,  Dec 

May 
Jan,  July 
Jan,  luiy 

Jul/ 
Jun,  Dae 
Feb,  Aug 

Jun,  Dec 
Feb,  Aug 
Apl,  Oct 
Apl.  Oct 
Mar,  July 
Jan,  July 
May,  Aug 
May,  Aug 
Jun,  Dec 
Jun,  Dec 


Fb,My,Aug,N 
Fb,My,Aug,N 
Ja.Ap.Jly.O 
May,  Nov 


Ja,Ap,Jly,0 

Ja,My,JlyX) 

Ja.My,Jly,0 

May,  Nov 

Feb,  Aug 

Ja.Ap.Jly.O 

Ja,  My,  jly 

Mayi  Nov 

April 

July 

May,  Nov 

May,  Nov 

M^.Jly,O.Dec 

Jun.  Dec 

May,  Nov. 

Ja.Ap,Jn.O 

Jan.    July 

Nov. 

May,  Nov 

Apl,  Oct 

Jan,  July 

Jan,  July 

Apl,  Oct 

Jan,  July 

Jan,  July 


5  15 
5  19 
5  16 
5  14 
5    0 


8% 

2/6 

4i% 

9»% 

5% 

6% 

5% 


Colonial  anj  Foreign  Railways,  Tra:tiway$  ,  &c 

Anglo  Argentine  Trams.  5%  Debs. 

Do.    4i%  Debs 

4%  C 


Sp.Dc.Mr.Jn 
Sp.Dc.Mr.Jn 
Ja.Apl.Jly.O 
Ja.Ap.jiy.G 
Apl.  Oct 


Debs. 


•5t%  1st  Pref. 
51%  2nd  Pref. 


Do. 

Do. 

Do. 
Brazilian  Traction  Ord. 

Do.     6%  Pref 

Brisbane  Trams  Ord 

Do.    5%  Cum.  Pref 

British  Columbia  41%  Con.  Debs.  . . 

Calcutta  Elec.  Trams.  Ord 

Havana  Elec.  Ry.  5%  Bds 

Madras  Elec.  Trams  6%  Cum.  Pref. 

Manaos Trams  5%  Dobs 

Mexico  Trams  Common  St 

Do,     5";  Bds 


Montreal  Street  Ry.  41%  Debv  (1922). . 
Rio  de  Janeiro  Tram.  L.  &  P.  5)  yr.  Bds 
Toronto  Railway  Co.  41%  Bds 


77it 
/2)t 
3«t 

3,>t 
5.2 
91J 

41 
64 
5i 

91 

4 : 

69 

42 

481 

94 1 

78 

94 


6      1 

:>  15 

5  10 

6  19 
8    0 

7  14 
6  II 
b  14 

5  II 

6  12 
8 
5 
6 
7 


1 

6 
4 

8 
0 
5 
b 

3  I 

1   I 

2  10  I 

1  8 
9  11 

2  4 
4   11 


Jun. 
Jan, 
Jan, 


10  II 
4  i:> 
b  8 
4  17 


Colonial  and  Foreign  Electric   Supply,  &  c. 


81  i 


St% 


Adelaide  Elec.  Supply  6%  Pre( 

Do.     5%  Debs 

Bombay  E  S.  &  T  6%  Pref 

Do.     41%  Debj 

Calcutta  E.  S.  Corp.  Ord    

Do.     b%  Pref  

Canadian  Gen.  Elec  Common  St   

Melbourn  e Elec.  Supply 5%  htMt.  Debs 

Do.    5%  Cons.  Dob.  St 

Mexican  Light  &  Power  Ord ^ 

Do.     Pref I 

Do.    5%  Bds 1 

Shawinigan  Water  &  Power  5%  Bds 

Do.     Cap.  Stock   

Toronto  Power  41%  Deb.  St 

Do.    41%Cons.  Deb.  SL 

Victoria  Fall)  &  Transvaal  P.  Co.,  6%Pf 
Do.    51%  2nd  Mort.  Debs.....  ; 

•  And  13i%  bonus. 


HI 
-^5 

lOA 

871 

6 

41 

I17't 

9  t 

9oi 

291 

3?i 

471 

103it 

140* 

96* 

801 

?> 
9l|t 


5  19 
5  2 
7  10 
S  17 

S  18  II 
5     I   IC  ' 
5    3     4 


3 

b 
4 

0 

6 
3 
3 

10 
0 
8 


Dec 
July 
July 
Jan.  July 
Jan.  July 
Fb.M.Aug.N 
Ja.Apl.Jly.O 
May 
May.  Nov 

Mar,  Sep 
Feb,  Aug 

Jan,  July 
Fb.M.Aug^.N. 
Mar,  Sep 
Feb,  Aug 
Jun.  Doc 
reb.  Aug 

Mar,  Sept 
Jun,  Dec 


Nbw  Mbtau. 
Solid  D.-awn  Brass  Tubes. . , 
Solid  Drawn  Cooper  Tubes  , 

Brazed  Copper  Tubes    

Brazed  Brass  Tubes , 

Brass  Wire • 

Copper  Wire -  — , 

Rolled  Brass  

Brass  Sheets _  _  _  , 


per  lb. 
1 4  Id. 
14}d. 
14Jd. 
l6Vd. 

i4id. 

131<i. 

141d. 
Hjd. 


Ou3  MSTAUi  per  ton. 

Clean  Scrap  Copper -  £79    0  0 

Braziery  Copper  Scrap. ...«  £72    0  0 

Clean  Scrap  Brass .,  £W    0  0 

Old  Lead     £24  10  0 

Old  Zinc £55  10  0 

Hollow  Pewter £115    0  0 

Black  Pewter —  ....  £75    0  0 

GunMeUl....« £6S     0  0 


rer  ton. 
Copper  Sheets    --.--.-.^   £119    0    0 

Spelter  £83     0    0 

Mr.  A.  Joseph,  Earl-streot.  London-road.  Southwark.  London,  S.E. 
J:-r..  4.  the  following  approximate  prices  of  Scrap  Mbtals  i— 

per  ton. 

Aluminium  Cuttings    £125    0    0 

Clean  Mixed  Brass    -     £61     0    0 

Clean  Copper -     £77    0    0 

Braziery  Copper £71     0    0 

Gun  Metal £70     0    0 


quotas  under  date 

per  ton.„ 

Old  Lead £25    0    0 

Tea  Lead £23    0    0 

0:d  Zinc £60     0     0 

Hollow  Pewter £115    0     0 

Shaped  Black  Pewter £75    0     0 


Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  i  P'lumber's  Solder  (in  bar 
or  strip).  £76;  (Domraercial  Tinman's  Solder.  £?3;  Blowpipe  Solder,  £108. 
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Street  Switch  Boxes. 

The  inquest  has  now  been  held  on  the  two  victims  of  a  fatal 
accident  which  occurred  recently  at  _Eastbourne.  As  far  as 
we  are  aware  this  accident  is  unique.  For  some  reason  or 
other  the  motor  car  swerved  and  dashed  into  a  cast-iron  switch 
box,  such  as  is  commonly  used  on  electricity  supply  systems. 
The  box  was  demolished  and  the  metal  work  of  the  car  appears 
to  have  come  against  the  high-tension  switchgear  or  cables. 
The  unfortunate  victims  attempted  to  move  the  car  back  and 
were  promptly  killed,  and  several  other  men  were  burnt  through 
attempting  to  pull  the  car  back  by  means  of  a  steel  rope. 
Something  has  been  made  of  the  "  mysterious  "  character  of 
the  accident  by  writers  in  the  daily  press.  There  was,  how- 
ever, nothing  mysterious  about  it.  A  motor  car  on  a  dry  road 
is  well  insulated  from  earth  by  means  of  the  rubber  tyres,  and, 
consequently,  any  persons  trying  to  move  the  car  when  standing 
on  the  street  surface  must  inevitably  receive  shocks  if  the 
metal  work  of  the  car  is  in  contact  with  the  high-tension 
switchgear.  If  only  an  ordinary  rope,  instead  of  a  steel  rope, 
had  been  used,  some  of  the  casualties  would  have  been  pre- 
vented. The  moral  of  the  accident  seems  to  be  that  switch 
boxes  should  be  placed  farther  back  from  the  edge  of  the  street, 
preferably  on  the  far  side  of  the  footway.  There  are  well- 
known  reasons  against  using  underground  boxes,  and  it  is 
practically  impossible  to  provide  against  accidents  from  a 
motor  car  not  kept  under  control. 


Committees  and  Higher  Technical  Education, 

Last  week  the  Derby  Education  Committee  succeeded  in 

I  making  itself  ridiculous  by  deciding  in  the  interests  of  economy 

kto  dispense  with  the  services  of  an  able  lecturer  in  receipt  of  the 

J  beggarly  wage  of  £3  a  week,  oi-  £165  a  year  to  be  precise.     The 

I  man  referred  to,  apparently  with  some  success,  had  engaged  in 

j  outside  work,  and  at  the  meeting  of  the  Town  Council  it  was 


stated  that  this  had  come  as  a  suiprise  to  the  Education  Com- 
mittee.    Broadly  intei-preted,  the  conditions  of  employment  at 
Derby  are  that  the  men  employed  by  the  Committee  should 
devote  the  whole  of  their  time  to  college  work.     At  the  Council 
meeting  wisdom  prevailed  over  folly  by  the  narrow  margin  of 
one  vote     Were  such  conditions  peculiar  to  Derby  the  matter 
would  not  call  for  any  comment,  but,  to  our  discredit,  with 
relatively  few  exceptions  such  conditions  prevail  in  the  technical 
colleges  and  schools  throughout  the  country.     At  Derby  the 
question  arose  as  to  how  far  the  researches  to  which  exception 
was  taken  had  been  made  in  the  technical  college.     AVe  can  well 
understand  that  such  questions  will  arise  as  long  as  Education 
Committees   are   composed   largely   of   men   ignorant   of   the- 
meaning  and  purpose  of  higher  technical  education.      Even  in 
London  the  restrictions  imposed  by  the  London  County  Council 
are  such  that  many  good  men  find  it  impossible  to  accept 
service  under  the  Council.     Most  of  the  colleges  affirm  that 
research  by  the  staffs  of  the  colleges  is  encouraged  so  long  as  the^ 
interests  of  the  students  do  not  suffer.     As  an  indication  of 
the  encouragement  given  we  need  only  mention  that  -senior 
members  of  the  staff  are  expected  to  teach  from  25  to  30  hours 
per  week.     To  this  must  be   added  the  time   required  for 
preparation,  for  the  marking  of  students'  homework,  and  for 
the  general  work  of  the  department.     The  attitude  of  many 
members    of    Education    Committees   towards   lecturers    and 
teachers  who  serve  under  them  is  tyrannical,  and  it  is  not  a 
matter  for  surprise  that  when  live  men  accept  appointments, 
they  quickly  rebel  against  conditions  not  only  highly  detri- 
mental to  their  interests,  but  to  higher  education  generally. 
We  hope  that  the  example  of  the  Derby  Town  Council  will  be 
emulated  in  all  towns  where  Education  Committees  endeavour 
to  exercise  an  authority  which  they  either  do  not  or  should  not 
possess. 

Measurement  of  Power. 

It  is  doubtful  whether  any  electric  measuring  instrument 
has  been  subjected  to  more  hostile  criticism  i}\  the  past  than  the- 
wattmeter,  and  few  instruments  are  of  greater  practical  im- 
portance. Of  the  several  types  of  indicating  wattmeter 
available,  the  dynamometer  type  stands  alone  as  a  convenient 
precision  instrum.ent  of  robust  construction,  equally  suitable- 
for  laboratory  and  test-room  purposes.  The  sources  of  error 
of  the  dynamometer  wattmeter  are  now  fairly  well  known,  and, 
in  the  majority  of  cases,  it  has  been  a  relatively  easy  matter 
for  instrument  makers  to  render  these  errors  negligibly  small. 
In  the  official  report  of  the  Frankfort  Exhibition  (1891),  Prof. 
H.  F.  Weber  showed  that  with  noii -sinusoidal  terminal 
pressures  the  instrument  reading  had  to  be  multiplied  by  two 
correcting  factors  in  order  to  obtain  the  true  watts.  The  first 
of  these,  namely  (l+tan-cp')-^(l+*^an  9  tan  9')  is  the  one  in 
general  use,  and  the  second  is  always  greater  than  unity,  but 
even  for  very  distorted  wave  shapes  is  only  about  1-OOUl.  and 
can  therefore  be  always  put  equal  to  1.     The  principles  under- 
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lying  the  construction  of  a  satisfactory  dynamometer  watt- 
meter were  laid  down  by  Dr.  C.  V.  Drysdale  in  these  columns 
15  years  ago,  and  an  instrument  constructed  according  to  these 
principles  was  described.  The  theory  of  the  instrument  was 
given  in  an  original  communication  to  the  "  Journal  "  of  the 
Institution  of  Electrical  Engineers  in  1910,  and  it  was  shown 
that  a  wattmeter  which  is  free  from  eddy  currents,  and  in  which 
the  resistance  exceeds  1,0000  per  millihenry  of  equivalent 
shunt  inductance,  will  never  have  an  error  of  more  than  0-0(1 1 
in  the  power  factor  under  practical  conditions,  except  wjien 
testinii  condensers  with  verv  irrp^ular  wave-fonns. 


Elsewhere  in  this  issue  is  to  be  found  the  first  part,  of  a 
■well-illustrated  article  in*  which  Dr.  Drysdale  deals  witli  the 
■construction  and  application  of  the  double-wattmeter  bearing 
his  name.  The  tests  described  serve  to  give  an  idea  of  the 
utility  "f  the  instiument,  and  the  results  are  highly  creditabh' 
both  to  Dr.  Drysdale  and  to  Mr.  H.  Ti.vsley,  the  maker  of 
the  instrument.  All  users  of  the  dynamometer-type  wattmeter 
must,  at  one  time  or  another,  have  been  exa.sperated  by  the 
jiarrowness  of  the  range  of  a  given  instrument.  As  a  rule, 
pivot  instiuments  have  one  range,  or  at  the  most  two  current 
ranges,  and  we  should  like  to  see  the  number  of  ranges  in- 
creased as  in  the  "  Drysdale  "  watt.meter,  .so  as  to  cover,  at 
reasonable  cost,  all  the  currents  likely  to  be  encountered  in  the 
test  room.  The  double-wattmeter  is  to  commercial  testing 
what  the  alternating-current  potentiometer  is  to  scientific 
te.sting,  namely,  a  laboratory  equi])meiit  in  itself.  Such 
instruments  along  with  others  which  have  been,  and  which  are 
being,  developed  by  our  manufacturers,  will  go  a  long  way 
towards  making  us  independent  of  foreijrn  firms  for  the  su])ply  of 
reliable  instruments  of  precision.  Tiie  exaiiiple  set  by  Dr. 
Drysdale  in  "giving  away  "  so  much  information  is  one  which, 
we  venture  to  suggest,  should  be  generally  followed  in  the 
<ie8cri])tion  of  instruments,  machinery  and  apparatus. 


Preventing  Freezing.  In  a  recent  issue  of  the  Motor  " 
there  l.^  an  illustration  of  a  "'  frec/e  up  *  ])reventin^  device.  A 
4  c.p.  carbon  filament  lamp  is  inserted  in  the  radiator  tank  and 
supplied  from  the  car-lighting  circuit.  It  produces  just  enougli 
heat  to  keep  the  cooling  water  in  circulation. 

High  Load  Factor.  In  the  contract  between  the  New 
Ha\in  liailroad  and  the  New  ^'o^k  Kd i.son  Co.  and  the  I'nited 
Electrir  Light  &  Power  Co..  the  '"  Electric  Railway  .louniHi  " 
of  Ni'W  York  mentions  that  the  West  Kami  Sub-station  draws 
a  minimum  load  factor  (»f  70  per  <ent.  In  ii-liiin  the  railway 
gets  its  power  at  a  low  rate. 

Norwegian  Water  Power.  According  to  the  Klectric 
Kiiilwav  .lournal  "  of  New  York,  the  Royal  Commi.'i.sion  of 
Noiway  has  jui'pared  a  remarkably  complete  report  on  the 
whole  <[uestion  of  Norway's  siijiply  of  energy.  The  Commis- 
sion recommends  that  the  large  waterfalls  whirli  the  State  owns 
in  Northern  Norway  may  l)e  early  dealt  witli. 

(ll  Technical  Education    The  War  and  After.    .\t. the  recnt, 

meet  in;;  ol  I  he  .\.s.mm  lat  mn  <i(  i  cai  hci-  in  I  ci  hnical  Institutions 
Prof.  Marker  North  read  a  Paper  »)n  the  above  subject.  He 
<lrew  attention  to  the  enormous  strides  made  by  (tennany 
during  the  last  X\  years  in  the  ])iu-iron.  rioth  and  dveinir 
industry.  .Several  speakers  in  the  d!-<cusHion  favoured  («>n»- 
])ulsory  tedmical  tiaining  for  workpeople. 

A  Growing  Tyneside  Industry.  The  ShipbmlduiR  and 
Knuineenng  Supplement  of  the  "  Liverpool  Journal  of  Com- 
merce recently  referred  to  the  growing  iamp-iiulb  industry 
at  Leamington-on-Tync.  At  pn\Hrnt  the  average  weekly  output 
is  ;3<M>.(MM)  l)ulbs  of  various  sizes  and  patterns.  The  firm  ha^ 
•over  .'J(Xt  bulbs  on  its  list.  They  also  manufarfureabout  2  ton?« 
■weekly  of  gla.ss  tubes  fur  ti'ncsten  filament  lamps. 


Centenary  of  the  Safety  Lamp. — Miners  in  the  North^have 
been  celebrating  on  January  10th  the  centenary  of  the  Davy 
lamp.  Sir  Humphry  Davy  devoted  his  attention  to  this 
matter  after  an  explo-sion  in  May,  1812,  which  killed  some  92 
miners.  The  original  lamp  is  in  the  Geological  Museum, 
Jerm^Ti-street,  S.W. 

Mitigating  Electrolysis. — In  a  Paper  issued  by  the  American 
Bureau  of  Standards  methods  of  dealing  with  electrolysis  of 
pipes  and  railway  return  systems  are  dealt  with.  The  con- 
clusion is  drawn  that  return  feeders  should  be  insulated,  and 
the  chief  reliance  should  be  placed  on  reducing  the  potential 
drops' as  low  as  possible. 

Midget  Electric  Drilling  Machine. — The  "  American 
.Machinist  "'  refers  to  small  electric  drills  made  by  the  Standard 
Electric  Tool  Co.,  Cincinnati,  Ohio.  They  are  made  in  three 
sizes,  viz.,  ^  in.,  \  in.  and  ^-  in.  The  first  two  sizes  are  fitted 
with  three-jaw  geared  chucks,  and  the  last  one  with  a  tw^o-jaw 
screw  chuck.     They  weigh  6  lb.,  7  lb.  and  8  lb.  respectively. 

British  Telegraphy. —The  length  of  telegraph  line  worked 
by  the  Post  Office  in  1913-U  was  81,000  miles,  the  total  being 
nxade  up  as  follows  :  Overhead  lines,  68,452  miles  ;  under- 
ground lines,  9,072  miles  ;  submarine  lines,  3,476  miles.  The 
length  of  wire  comprised  in  the  lines  thus  worked  was  2,886.025 
miles  -viz.,  overhead  wire,  947,392  miles  ;  underground  wire, 
1.926.743  miles  ;   and  submarine  wire,  11,890  miles. 

Sound  Carrying.— The  Sheffield  "  Daily  Telegraph  "  men- 
tions in  a  lecent  article  that  the  Commercial  Wireless  & 
Development  Co.,  San  Francisco,  own  patents  of  the  "  Magna- 
vox  "  instrument.  This  instrument  weighs  about  15  lb.,  and 
is  worked  electrically.  Four  miles  is  the  distance  to  which  it 
has  carried  the  human  voice  so  far.  It  is  the  invention  of 
Mr.  P.  A.  Jensen,  of  Copenhagen,  and  Mr.  E.  S.  Pridham. 

Pumping  Work  at  Panama.- -Tlie  "  Canal  Record  "  states 
tiiat  the  pumping  equipment  for  the  new  dry  dock  at  Balboa 
will  consist  of  four  54  in.  main  centrifugal  pumps,  a  3  in.  bilge 
juimp  and  two  high-pressure  pumps.  The  latter  furnish  water 
at  300  lb.  per  square  inch  for  operating  the  main  and  drainage 
piunp  valves.  The  pumps  are  all  motor-driven,  and  the 
motor-switching  arrangements  and  wiring  are  to  be  erected  in 
a  building  over  the  pump  well. 

The  "Simpson  Light."  -\Vriting  in  the  "Lancet"  Drs. 
Harmer  and  Cumberbatch.  of  St.  Bartholomew's  Hospit-al. 
refer  to  the  rays  produced,  and  the  therapeutic  effects  they  have 
obtained  from  the  "  Simpson  "  lamp.  This  lamp  use*  as 
electrodes  a  mixture  of  the  ores  of  tungstAte  of  iron  and  wolfram 
and  produces  rays  having  a  more  intense  ultra  violet  than  the 
Fin.>*en  arc.  They  think  it  mav  he  useful  in  ca.ses  of  dis«'ase  of 
the  throat  and  nose. 

Electric  Vehicles.  Mr.  F.  Ayton,  M.I.E.E.,  writing  in  the 
■  Staiulard  recently,  points  out  that  electric  vehicles  for  use 
in  town  delivery  work  are  at  ka.st  25  per  cent,  cheaper  to  run 
than  petrol  vehicles,  bedsides  being  simpler  and  more  reliable. 
He  .states  that  as  a  result  of  the  Electric  Vehicle  Committee's 
efforts  a  uniform  tariff  of  Id.  ])er  unit  is  now  charged  by  the 
majority  of  electrical  undertakings  for  charging  the  storage 
batteries  of  the  vehicles. 

Mob'le  Searchlight.  Motor  Traction  "  in  a  recent  issue, 
refers  to  an  interesting  .searchlight  outfit.  The  generating 
l)lant  is  carried  on  a  2-ton  motor  lorry,  and  is  .neparat-ely  driven 
by  a  two-cylinder  engine  of  1-75  in.  bore  by  4-5  in.  stroke.  This 
is  cou])led  direct  to  a  Westinghou.se  dynamo  which  develo|>« 
.')<>  amjieres.  125  volts  at  1.2IM)  revs,  per  min.,  and  has  a  centri- 
fugal governor  for  clo.se  regulation.  There  are  two  .s^-arch- 
lightJ<  14  in.  in  diameter  and  5.(KX)  c.p.  and  cable,<<  enable  them 
to  bo  operated  J  mile  from  the  generator. 

Education   after   the   War.    Arrording  to  "  The  linu!>. ' 
Sir  < ».  Loil>;e.  at  the  annual  conference  of  Educati«»nal  AssortH- 
tions.  referre<l  to  certain  ])eril8  which  during  a  long  era  of  pe;<' ' 
had  been  overlooked.     Gennany  had  set  up  a  sttulless  nd  .'■■-' 
pre]i.ii,ition   for  business,  concentration  on  a   material  idc.t: 
and  <|cvated  this  intA  ilie  reuimi    of    w.irship  and  sentini<ii!. 
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In  our  country  the  neglect  of  intellectual  thinf?s,  the  wide- 
spread ignorance  of  natural  facts,  even  amongst  our  leaders, 
and  concentration  of  a  passive  kind  of  material  prosperity,  was 
another  danger. 

Johannesburg  Electric  Supply  System. — An  interesting 
Paper  was  read  by  Prof.  J.  H.  Dobson,  M.Sc,  recently  before 
the  South  African  Institution  of  Electrical  Engineers,  in  which 
he  dealt  with  the  early  history  and  expansion  of  this  system. 
From  1904  till  the  end  of  1914  the  population  of  Johannesburg 
has  increased  from  160,331  to  253,274.  and  the  units  consumed 
in  1909  were  11,316,874,  compared  with  24,943,859  in  1914. 
During  the  same  period  the  maximum  load  has  increased  from 
5,400  kw.  to  10,900  kw. 

Saving  of  -Fuel. — Dr.  Dugald  t'lerk  in  a  recent  Paper 
entitled  "  The  World "s  Supplies  of  Fuel  and  Motive,"  read  at 
the  Society  of  Arts,  gave  some  interesting  figures.  Factories 
consume  45  million  tons  of  coal  per  annum,  domestic  purposes 
36  million,  blast  furnaces  18  million,  railways  14  million  and 
steamships  8  million.  While  a  saving  of  about  66  per  cent, 
can  be  effected  in  factories  by  using  gas  generators  and  engines, 
only  about  22  per  cent,  can  be  saved  in  the  domestic  consump- 
tion by  using  gas  for  cooking  and  heating  and  briquettes  and 
coke. 

Report-Writing  for  Engineering  Students. — It  is  well 
known  that  students  and  young  engineers  are  often  lamentably 
weak  in  the  writing  of  concise  reports.  We  are  therefore  glad 
to  see  that  the  Massachusetts  Institute  of  Technology  is  deal- 
ing with  this  question  in  its  curriculum.  The  course  includes 
practical  investigations  of  subjects  of  engineering  interest, 
such,  as  the  practicability  of  establishing  a  dye  manufacturing 
plant,  the  feasibility  of  starting  an  auto-truck  sight-seeing 
enterprise,  and  the  wisdom  of  equipping  the  new  buildings  of 
the  Institute  at  Cambridge  vnth  an  electrically-operated  blue 
printing  outfit.  Presumably  the  reports  are  made  as  the  result 
of  individual  investigations. 

Professional  Organisation. — A  course  of  10  lectures  under 

above  heading  will  be  given  at  the  London  School  of  Economics 

and  Political  Science.  Clare  Market,  Kingsway,  W.C.  by  Mrs. 

Sidney  Webb,  D.Litt.,  and  Mr.  F.  H.  Hayward,  D.Litt,'M.A., 

B.Sc.     The  lectures  will  be  at  6  p.m.  and  the  fee  for  the  course 

is  12s.  6d. 

Six  lectures  will  be  given  by  Mr.s.  Webb  on  '"  The  Sphere  of  Vocational 
Organisation  in  the  Control  and  Direction  of  Industries  and  Services," 
beginning  January  17th.  Dr.  Hayward  will  give  four  lectures  on  "  The 
Principles  and  Practice  of  Professional  Organisations,  with  Special 
Application  to  the  Present  Position  and  Prospects  of  the  Teaching  Pro- 
fession in  England  and  Wales,"  beginning  February  28th. 

Two  Flywheel  Breakdowns. — Under  this  heading  there  is 
an  article  in  "Vulcan  ""  dealing  with  a  breakdown  to  a  spur- 
wheel  and  a  flywheel.  In  the  former  the  wheel  had  a  diameter 
of  17  ft.  with  teeth  4  in.  pitch  by  13|  in.  broad.  It  had  10 
spigoted  arms  cottered  into  a  solid  boss,  and  the  speed  of  the 
teeth  was  34-25  ft.  per  second.  The  wheel  was  built  in  1866, 
and  had  run  ever  since.  The  second  was  a  flywheel  on  an 
horizontal  tandem  steam  engine  of  385  i.h.p.  The  flywheel 
was  20  ft.  in  diameter,  built  up  by  a  disc  boss,  eight  ^rms  and 
II  eight  weight  segments.  Its  rim  speed  was  43-3  ft.  per  second. 
In  December,  1911,  two  aims  gave  way,  and  finally  in  October, 
1915,  it  collapsed.     The  illustrations  are  interesting. 

Government    Production    of   Nitrates    in   U.S.A.    The 

establishment  of  a  Government  plant  to  make  nitric  acid  out 
of  the  air  for  use  in  manufacturing  smokeless  powder,  in  case 
the  supply  of  nitrates,  which  now  comes  entirely  from  Chile, 
should  be  cut  off  by  war,  has  been  recommended  to  the  U.S.A. 
Govemment  in  a  report  by  the  Naval  Consulting  Board. 
Dr.  L.  H.  Baekeland,  chairman  of  the  Committee  on  Ordnance 
and  Explosives,  said  that  unless  this  country  had  such  a  plant 
all  of  the  preparedness  in  the  way  of  big  guns  could  be  speedily 
rendered  useless  by  an  enemv  able  to  seize  the  Chilean  ports 
or  to  interfeie  with  ocean  traffic  between  this  counrty  and 
Chile.  The  plan  is  that  the  Government  shall  take  possession 
f  of  water-poM'er  somewhere  in  the  interior,  inaccessible  to  an 


invading  enemy,  and  there  erect  a  plant  to  make  nitric  acid 
from  the  air  and  experiment  in  order  to  obtain  the  be.st  and 
cheapest  methods.  Since  nitrate  cannot  be  taken  from  the 
air  at  an  expense  small  enough  to  make  it  a  profitable  enter- 
prise, it  is  absolutely  necessary,  according  to  Dr.  Baekeland, 
that  the  United  States  Govemment  .should  undertake  to 
develop  it.  The  United  States  is  almost  entirely  .self-depen- 
dent as  far  as  munitions  are  concerned,  with  the  exception  of 
nitrates. 

Comparative  Installation  Costs.— The  following  is  taken 
from  a  Paper  entitled  ""  Modernisation  of  Power  Plant  in 
Factories,"  read  by  Mr.  W.  A.  Tookey  before  the  Junior 
Institution  of  Engineers  recently  :  As  n?gards  the  relative  first 
costs,  it  is  difficult  to  do  more  than  to  approximately  indicate 
these,  as  so  much  depends  upon  local  circumstances  appertain- 
ing to  the  site  and  the  amount  of  piping,  cabling,  &c.,  that  may 
be  required.  As  a  very  rough  guide,  the  accompanying  chart 
has  been  prepared,  and  from  this  it  will  be  seen  that,  for  true 
comparisons,  the  interest  upon  the  additional  capital  involved 
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CoMPARATn  E  Installation  Costs  of  Town 
Suction  Gas  and  Electricity  Power  Plants. 
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in  the  case  of  gas  engines  should  be  set  off  in  favour  of  the 
electric  motor.  Take  a  20  h.p.  machine,  for  example.  The 
chart  shows  that  while  a  motor  fixed  would  cost  about  £60,  a 
gas  engine  of  equal  output  would  cost  nearly  double,  and  a 
suction-gas  engine  and  producer  about  3 J  times  as  much.  The 
town  gas  engine  should,  therefore,  be  debited  with  £6  per  annum 
as  additional  standing  charges  to  cover  higher  depreciation  and 
interest,  while  the  suction-gas  plant  should  be  debited  with  an 
additional  £15  for  the  same  reason. 

Institute  of  Industry. — The  luncheon  given  by  this  Institu- 
tion on  the  12th  inst.  was  followed  by  a  discussion  on  the  new 
national  business  policy  inaugurated  by  the  Institute.  The 
discussion  was  opened  by  Mr.  J.  Taylor  Peddie.  who  was 
introduced  by  the  chairman  (Mr.  F.  J.  Nettleford).  Mr. 
Peddie  read  a  Paper  on  the  "'  National  Economics  of  Political 
Economy,''  and  dealt  at  some  length  with  the  objects  of  the 
Institute  of  Industry,  which  was  (he  said),  in  reality,  a 
British  economic  league,  the  purpose  of  which  was  to  do  for  the 
industry  of  this  country  what  the  "  Hansa  Bund  ""  had  done  for 
German  industrial  activit}'.  The  next  speaker  was  Sir  Edward 
Carson,  who,  though  disclaiming  an  intimate  knowledge  of 
business,  delivered  a  rousing  address,  which  was  evidently 
much  appreciated  by  the  many  leading  business  men  present 
at  the  luncheon. 

Sir  Edward  Carson  advised  them  to  watch  carefully  for  .symptoms 
of  peace,  and  above  a!l  to  guanl  against  a  premature  j)eace.  He  advocated 
the  abolition  of  party  cries  and  a  rational  recasting  of  our  sources  of 
revenue  to  meet  the  greatly  increased  debt.  In  his  opinion  they  should 
at  once  get  rid  of  the  distinction  between  classes  and  masses,  and  just  as 
the  nation  had  fought  battles,  .so  should  they  fight  industry.  He  further 
urged  the  giving  to  all  of  a  maximum,  noi  a  minimum.  In  conclusion  he 
uttered  a  word  of  caution  concerning  State  interference  or  control,  and 
suggested  the  State's  support  instead. 

Lord  Balfour  of  Burleigh  strongly  opposed  abstract  principles  and 
advocated  the  enlistment  of  the  services  of  leaders  of  organised  labour. 

Lord  Charles  Beresford  supported  the  idea  of  the  formation  of  a 
Ministry  of  Industry,  and  recommended  them  to  foster  individual 
industry  and  enterprise. 

In  moving  the  following  resolution.  Sir  Clifford  Cory  emi)hasised  the 
importance  of  researcl;  and  of  technical  education  on  the  development  of 
industry.     The  motion,  which  was  carrietl  unanimously,  was  as  follows  : 

■■  That  this  meeting  of  manufacturers  and  other  representative  men 
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closely  connected  with  all  phases  of  industrial  activity  in  the  British 
Empire  fully  endorses  and  apjjroves  of  the  objects  and  policy  of  the 
Institute  of  Industry  (of  Great  "Britain  and  Ireland),  Ltd.,  and  recom- 
mends all  persons  or  companies  interested  in  the  industrial  life  of  the 
British  Empire  to  support  the  Institute  by  becoming  members." 


OBITUARY. 


W.  R.  Cassels. — We  learn  from  the  "  Review  of  the  River  Plate  " 
that  Mr.  W.  R.  Cassels,  the  founder  of  the  firm  of  W.  R.  Ca-ssels  &  Co., 
electrical  engineers,  of  Buenos  Ayres,  died  at  Buenos  A\Tes  on  Dec. 
10.  Mr.  Cassels  firs^  went  to  South  America  in  1870  and  established 
a  successful  busine.ss  at  Rio  do  Janeiro  which  is  still  flourishing  in  the 
hands  of  his  successors.  Ten  years  later  he  went  to  Buenos  Ayn*s 
and  founded  the  firm  now  known  as  Cassels  &  Co.  He  was  also  one 
of  the  founders  of  the  River  Plate  Electricity  Co.  and  the  Rosario 
Electric  Light  Co.  Recently  his  youngest  sou  was  killed  in  action 
in  France,  and  his  son-in-law,  Mr.  H.  L.  Harris,  has  also  died  of 
wounds.  ^ 

Killed  ix  Action. — The  death  Ls  aiuiounced  of  Sec. -Lieutenant 
\Vilfred  C.  Hunter,  R.G.A.,  who  was  recently  killed  in  France.  The 
deceased  officer  was  the  third  son  of  Aid.  T.  Hunter,  Rugby,  and  was 
ore  of  five  brothers,  four  of  whom  joined  the  Army  when  war  broke 
out  and  obtained  commissions.  He  was  25  years  of  age,  was  educated 
at  Rugby  School,  and  afterwards  became  secretary  to  the  Rugby 
Lamp  Co.  (Ltd.). 

('apt.  A.  C.  VVhitaker  was  killed  in  France  on  Dec.  31.  He  studied 
mechanical  engineering  in  Owens  College,  Manchester,  and  after- 
wards entered  the  .service  of  Messrs.  Crosslej*  Jiros.  He  went  to 
South  America  where  he  was  in  charge  of  the  erectiop  of  that  firms 
jK)wer  stations.  Returning  to  this  country  in  1914  he  enlisted  and 
was  afterwards  given  a  commission. 

Corporal  Duncan  J.  Cameron,  RoNal  Engmeers,  who  was  serving 
with  the  Mediterranean  Expeditionary  Force,  has  been  killed.  He 
was  educated  at  Heriot-U'att  College,  Edinburgh,  and  had  served  his 
ajjprenticeship  as  mechanical  and  electrical  engineer. 


PERSONAL. 


Mr.  C.  \V.  Shepherd,  wlio  has  been  manager  of  the  E<linburgh  & 
District  Tramway  Co.  for  the  jjast  \'.i  years,  has  resigned,  but  he  will 
continue  in  the  service  of  the  company  as  secretary.  .Mr.  .1.  H.  H. 
Cox  succeeds  Mr.  Shepherd  as  general  manager  and  engineer. 

Royal  Engineers  (T.F.). — The  following  changes  have  U-en  made  : 
London  Klectri.ai  Engineers. — ("apt.  ('.  H.  H.  Tlioni  is  restond  to  (lie 
estalilislimciit. 

AN'csscx  Divisional  KIl^;il)t■(•^s.  Uince-("or|Kir«l  M.  S.  drine  (from 
KIcctric  Lif;iit.s  (.'oinpany.  Cornwall  Fortress  Kngineers)  to  1m-  Second- 
Lieutenant. 


APPOINTMENTS  VACANT  AND  FILLED. 


The  Council  of  the  Indian  Listitutfl  of  Science  invite  Hpjjlications 
for  the  jM)8t  of  a.s.sistunt  ])rofe.HS(>r  of  electrical  trthnology.  Salary. 
{'>2o  rupees  jier  men.sem,  with  a  house.  Further  informutiou  from 
Messrs.  Jeremiah  J..yon  &  Co.,  4,  Lombard-court,  London.  E.C.,  and 
applications  must  be  .sent  t<»  the  Din-clor  of  the  Ind^        '  <•  of 

Science,  Bangalore,  J lulia,  by  Feb.  l."».     Sec  al'^ixin  a 

The  Council  of  the  MefrojKilitan  Ixirough  of  Southwark  invite 
a])plication8  for  the  iHisition  of  charge  cnginoer  M  their  electric 
supi)ly  station  (salary  £.']  fx-r  week) ;  also  a  junior  iMigineiT  (salary 
£2  per  week).  Ai)plications  to  the  town  clerk  (Mr.  V.  H.  Gray), 
Wihvorth-road,  S.  K.,  by  Jan.  24.     See  an  afitTrttJirtiifnl. 

.Messrs  ,1.  C.  White  &  Co.  (Oi>erating  l>e|.)irtnient).  0.  Cloak  l.%ne. 
J.ondon,  E.C.,  advertise  for  a  resident  ciignn'«r  fnr  conibim^l  tram- 
way, light  and  jHiwer  j)roiH'rty  in  the  tropics. 

A  manager  of  a  London  electric  supply  com|>.Miy  is  aiherti^cd  for 
ill  another  cohnnn. 

A  firm  of  switchgoar  n»anufact\iren«  advcrtiso  for  a  foreman. 

Shift  engineers,  station  litters  and  wirem<'n  are  re<piire<l  at  camps 
near  Salisluny.  .Xiiplications  to  Chief  Engineer,  Sc»uthem  Com- 
lunnd.  Radnor  llousr,  Salisbury. 


A  shift  engineer  is  required  at  Walsall  Corporation's  electricity 
works.     Applications  to  the  Engineer  and  Manager  by  Jan.  27. 

The  Borough  of  Swindon  Education  Committee  inAdte  applications 
for  the  permanent  appointment  of  head  of  the  engineering  depart- 
ment of  the  technical  institution.  Commencing  salary  £200  ])er 
annum,  rising  bj'  increments  of  £10  to  £2.50.  Further  particulars 
from  the  Principal,  to  whom  immediate  application  should  be  made, 
at  tlie  Technical  Institution,  Swindon. 

Applications  are  invited  for  the  position  of  shift  engineer  at  the 
Chester-street  generating  station,  Aston  Manor,  Birmingham. 
Commencing  salary  £130,  increasing  to  £200  per  amium.  Appli- 
cations to  the  city  electrical  engineer,  Mr.  R.  A.  Chattock,  14,  Dale 
End,  Birmingham,  by  Monday,  17th  inst. 

Prof.  ^^'.  H.  Perkin  has  been  appointed  head  of  the  research 
department  and  chairman  of  the  Advisor}-  Council  of  British  Dyes 
(Ltd.)  in  place  of  the  late  Prof.  R.  Meldola. 

Mr.  R.  M.  BaUe3%  resident  engmeer  of  Summer-lane  station, 
Binnmgham,  has  been  transferred  to  the  Xechells  station,  and  ]Mr. 
R.  P.  Boulton  has  been  promoted  to  the  ix)sition  of  resident  engineer 
at  Sunimer-lane. 

Mr.  G.  W.  J.  Praat,  traffic  superintendent,  Bournemouth  telephone 
district,  has  been  appointed  superintendent  of  telegraph  and  tele- 
j)hone  traffic  in  Ceylon. 

Mr.  W.  Towers,  of  Stirling,  has  been  appointed  superintendent  of 
the  Admiralty  power  station  at  Rosj'th. 

Ml'.  A.  M.  Duckham,  of  the  Munitions  Inventions  Department  of 
the  Ministry  of  Munitions  has  been  appointed  Deputy  Director- 
(ieneral  of  Munitions  Supply. 

Mr.  H.  C.  Babb,  chief  assistant  engineer  at  Hawick,  has  been 
appointed  engineer  and  manager  of  the  lioness  electricity  works. 


ARRANGEMENTS  FOR  THE  WEEK. 


SATURDAY,  Jan.  15th. 

Birmingham  and  District  Electric  Clcb. 
7  p.m.     Meeting  at  Swan  Hotel,  New-sitreet,  Birmingham.     Paper 
by  M.  A.  Johnson  on  ""  The  Manufacture  and  Performance  of 
Electric  Incandescent  Lamps." 

WEDNESDAY,  Jan.  19tti. 

NoTTI.VGU.\M  SOCIETV  OF  ENGINEERS. 

7:30  p.m.  Meeting  at  the  Welbeck  Hotel,  Milton-strwt.  Paper  on 
•  The  Use  of  Electricity  in  tlie  Conveyance  of  Coal  from  the 
WorkiuK  Face  to  the  Pithead,'  by  Mr.  R.  A.  Sheldon. 

THURSDAY,  Jan.  20tli 

lx.sriTiTiON  OF  Electrical  Engineers. 
S  p.m.     Meeting   at  Victoria    Embankment.  W.C.     Pa|x>r    by    Mr. 
H.  H.  Harri.son  on    'The  Principles  of  Modern  Printing  Tele- 
grapiiy." 

FRIDAY.  Jan.  2l8t. 

HovAL  IssTiTrriox. 
5'30p.m.     At   An>emarlc-street.   Piccadilly.   W..  lecture  on   "  IVi- 
blems  in  Capiliaritv,'"  bv  Prof.  Sir  .lames  IVwar.  M.A.,  LL.D., 
D.Sc,  I'.H.S. 

Institution  of  Mechanical  Engineers. 
G  p.m.     MtH'tiiitf    at    the    Institution.    Great    Ge<"  "  "' 

PajMr  on    '  The  Flow  of  .\ir  tlu-ough  Xoz/.les,"  I 
B.  Morley,  B.Sc. 


ENGINEERING  INSIITUTIONS    VOLUNTEER   TRAINING  CORPS. 
<Mhcer  ComMiaudniL;.  Lieut,  rolonel  f.  H.  I'l.vv.  N  .D. 
The   following   ()rd«Ts   have   l>een   is.xued   for   the   wiM-k   romiiHticine 
.Innuarv  17,  1910  : 

Drills  :  fi:2.'»  to  7:25  :  7:2.'i  to  8:2.'>  p.m. 
Saturday,  .Tnn.  l.'ith.-    I'niform  Parade.  2:45  p.m..  Chester  Honsw. 
Monday.  Jan.   17th.    -Sections  1  and  2.  Technical:    Sections  3  and  4, 

.S<|un<I  SignnliiuK  S<>cti<mf«  and  Kecriiit.«i. 
Tuesday.  .Tan.  18th. —  S?h«>ol  of  Arms.  (» to  7  p.m. 
Thursday,  .Jan.  20th. — Shooting  for  S<»ctions  '.\  ajid  4. 
Friday.  .Ian.  2Ist. — ijcctions  3  and  4.  Technical  :   Sections  1  and  S,  Squad 
Sii^tialhng  Section  and  Recruits. 
-  -  fur  T-    ■         '   i)ara<li-   at    Headcjuarters,  Lon«Jon   ElectJio*! 

1  .  4(1.  H<  Kit.  S.W. 

S'cti'iiis  for  tihiMitni^  jviratle  at  Miniafun-  Ranges. 

l'nl<  ss  "therwi.-io  ord-red.  all  ]>aradei>  at  Chester  House. 

M<*mlMTi>  who  havn  not  y»»t  Iwon  mejt-mred  for  uniforms  mu.st  call  at 

1  '.  ;utant. 


t.7J>l 
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ELECTRICAL  RAILWAYS.* 

BY  H.  M.  HOBART. 

(Concluded  from  p.  504.) 

Summary. — After  referring  to  the  growth  of  electric  traction  on 
railways,  and  to  the  cheapening  of  electric  energy  in  recent  years,  the 
author  discusses  in  detail  the  results  obtained  on  the  Butte,  Anaconda  & 
Pacific,  the  Chicago,  Milwaukee  &  St.  Paul,  and  the  Norfolk  &  Western 
Railways.  It  is  shown  that  the  electric  locomotive  compares  very 
favourably  with  the  steam  locomotive  for  freight  service.  Attention 
is  drawn  to  the  importance  of  regenerative  control,  and  the  author  con- 
cludes by  showing  that  the  high-pressure  continuous-current  sy.stem 
is  the  most  siiitable  for  general  use. 


Regenerative  Braking. 

The  electric  service  on  the  Chicago,  Milwaukee  &  St.  Paul  Railway 
will  include  the  feature  of  regenerative  braking.  The  author  con- 
siders the  case  of  a  96-inile  line  rising  to  3,800  ft.  at  the  mid  point, 
and  shows  that  with  electricity  at  0-336d.  per  kilowatt-hour,  the 
outlay  on  electricity  per  locomotive-mile  is  36-8d.  without  regenera- 
tive control,  and  27-4d.  with  regenerative  control.  A  main  con- 
sideration, however,  in  adopting  regenerative  control  relates  to  the 
lesser  wear  of  the  wheels,  the  brake-shoes  and  the  brake  rigging. 
With  mechanical  braking,  the  speed  at  wliich  a  heavy  freight  train 
may  be  taken  down  mountain  grades  is  often  limited  by  the  per- 
missible heating  of  the  brake  shoes.  With  regenerative  braking,  the 
limit  is  raised  to  that  imposed  by  other  factors  such  as  the  safe  speed 
imposed  by  curves  or  by  the  construction  of  the  rolling  stock  or 
permanent  way. 

With  a  dense  traffic  the  employment  of  regenerative  braking  intro- 
duces savings  of  another  character  as  the  result  of  the  interchange 
of  current  between  neighbouring  trains.  Ascending  or  accelerating 
trains  draw  a  part  of  their  power  directly  from  neighbouring  de- 
scending or  stopping  trains.  It  is  analogous  to  the  installation  of 
manj'  additional  sub-stations  distributed  along  the  route.  With 
electricity  thus  interchanged  between  neighbouring  ascending  and 
descending  trains,  there  is  associated  a  lower  loss  in  the  distributing 
system  than  is  the  case  when  the  electricity  is  sent  over  a  considerable 
distance  from  the  sub-stations  to  the  train.  Furthermore,  the  sub- 
stations are  relieved  of  a  part  of  the  burden,  and  the  load -factor  of 
the  remaining  part  is  increased.  Thus  the  sub-stations  are  shielded 
from  the  peaks  of  load  and  need  not  be  equipped  with  motor-genera- 
tors of  so  great  a  short-time  rating.  Indeed,  their  continuous  rating 
may  also  be  less,  since  the  average  output  is  decreased  when  supplying 
trains  with  regenerative  equipment,  except  in  so  far  as  such  equip- 
ment will  be  heavier  and  will  increase  the  total  weight  moved.  The 
energy  efficiency  of  these  motor- generators  wdl  be  higher  with  the 
more  uniform  load.  These  conclusions  onlj'  hold  good  for  a  dense 
traffic.  The  maximum  of  advantage  from  the  employment  of 
regeneration  so  far  as  regards  decreased  outlay  for  power  will  be 
obtained  with  a  dense,  well -distributed  traffic  and  with  the  use  of  so 
high  a  working  pressure  as  to  permit  of  locating  the  sub-stations 
long  distances  from  one  another. 

The  modem  motor  for  locomotive  equipments  is  provided  with 
forced  ventilation  and  is  much  lighter  for  a  given  continuous  output 
than  were  the  earlier  self-cooled  motors.  An  important  feature 
affecting  its  appropriateness  for  regenerative  braking  is  that  its  con- 
tinuous output  is  well  up  towards  the  output  of  which  it  is  capable 
for  one  or  two  hours  for  a  given  temperature  rise.  Consequently  it 
is  not  necessary  to  greatly  increase  its  weight  in  order  that  it  shall  be 
able  to  perform  as  a  generator  on  down  grades  and  when  decelerating 
the  train.  This  was  not  the  case  with  the  railway  motor  of  a  dozen 
years  ago.  If  the  subject  had  been  thoroughly  analysed  in  those 
days  it  would  have  been  found  that  in  most  cases  the  increased  weight 
of  the  electric  equipment  would  have  occasioned  a  10  per  cent,  or,  in 
some  cases,  even  a  15  per  cent,  increase  in  the  total  weight  of  the  car 
or  train.  Consequently,  a  20  per  cent,  decrease  in  the  energy  con- 
sumption expressed  in  watt-hours  per  ton-mile  obtained  in  virtue 
of  regeneration  would  have  left  an  insignificant  margin  for  net 
decrease  in  energy  consumption  per  car-mile  or  per  train-mile.  There 
is  also  a  saving  in  the  capital  invested  in  generating  station,  trans- 
mission line  and  sub-stations.  For  instance,  if  there  were  required 
for  the  operation  of  an  electric  railway  with  a  dense  traffic,  an  output 
from  the  generating  station  of,  say,  100,000,000  kw.-hours  per  annum 
then,  while  for  an  ordinary  system  without  regenerative  control,  it 
would  be  necessary  to  instal  fully  25,000  kw.  rated  capacity  of 
generating  sets ;  this  aggregate  capacity  would,  with  regenerative 
control,  be  materially  reduced,  say,  to  22,500  kw.  rated  capacity. 
It  will  be  recognised  from  a  consideration  of  the  various  factors 
entering  into  the  problem  that  it  requires  very  careful  estimating  to 

*  Abstract  of  the  James  Forrest  Lecture,  1915,  delivered  before  the 
Institution  of  Civil  Engineers  on  Dec.  14. 


arrive  in  any  particular  case  at  a  fair  quantitative  comparison  of  two 
systems,  the  one  with  and  the  other  without  the  regenerative  feature. 

The  Norfolk  and  Western  11, 000- volt  Railway. 

The  Bluefield  division  of  the  Norfolk  &  Western  Railway  com- 
prises the  20  miles  of  main  line  from  Vivian  to  Bluefield  in  the  State 
of  West  Virginia.  Sidings,  branches  into  the  coal  workings  and 
yard  trackage  bring  the  aggregate  electrified  length  of  single  track 
up  to  97  miles.  The  line  has  long  grades,  .sometimes  amounting  to 
over  2  per  cent.  Electric  operation  of  the  Bluefield  division 
of  the  Norfolk  &  Western  Railway  was  inaugurated  in  !May 
of  this  year  (1915),  with  12,  240-ton  locomotives  of  the  split-phase 
type.  This  type  of  locomotive  ojjerates  from  a  single-phase  over- 
head conductor.  In  the  case  of  the  Norfolk  &  Western  .system,  a 
pressure  of  11,000  volts  and  a  periodicity  of  25  cycles  jKjr  second  are 
supplied  from  the  overhead  conductor. 

Each  240-ton  locomotive  is  made  up  of  two  120-ton  halves,  and 
each  half  may  be  operated  as  an  independent  locomotive.  The 
trains  are,  however,  very  heavy,  and  for  grades  of  1-5  per  cent,  or 
more,  two  240-ton  locomotives  are  necessary,  the  one  at  the  head  of 
the  train  and  the  other  pushing  at  the  rear.  Trains  of  this  com- 
position and  comprising  45  cars  loaded  with  coal,  weigh  2,900  tons, 
or,  including  the  two  240-ton  locomotives,  3,380  tons.  They  are 
known  as  "  tonnage  "  trains.  Such  a  train  is  made  up  at  or  near  the 
west  end  of  the  division'.  The  up-grade  trip  from  Vivian  to  Ruth 
at  the  eastern  end  of  the  Elk  Horn  Timnel  is  made  at  a  speed  of  14 
miles  per  hour.  Formerly  it  required  three  240-ton  Mallet  engines, 
two  at  the  head  and  one  at  the  rear  end  of  the  train,  to  make  the 
same  trip  at  about  7  miles  per  hour,  exclusive  of  stoppages  for  coal 
and  water.  Such  a  steam-locomotive  train  weighed  complete  3,620 
tons,  or  7  per  cent,  more  than  the  electric  train.  The  total  elevation 
from  Vivian  to  Ruth  is  about  900  ft.  The  distance  is  15  miles,  the 
average  grade  thus  being  about  1-13  per  cent. 

The  Norfolk  &  Western  electrification  provides  the  following 
important  features  : — 

1.  Decreased  outlay  for  wages  of  locomotive  crews  and  train 
crews,  due  to  the  greater  speed  and  longer  trains. 

2.  Decreased  outlay  for  maintenance  of  electric  locomotives  as 
compared  with  that  of  Mallets. 

3.  Greater  annual  train  (and  ton)  mileage  per  locomotive. 

4.  Greatly  increased  capacity  of  the  division. 

5.  Superiority  of  electric  traction  for  lines  with  frequent  and  long 
tunnels. 

6.  Decreased  outlay  for  track  maintenance  with  electric  locomo- 
tives, as  compared  with  MaUets. 

7.  Savings  in  brake-shoe  renewals,  and  freedom  from  speed  re- 
strictions on  down  grades  due  to  the  heating  of  brake  shoes  in  virtue 
of  employment  of  regenerative  control. 

8.  Elimination  of  congestion  at  tunnels,  especially  at  the  single- 
track  Elk  Horn  Tuimel. 

It  is  desired  to  dwell  for  a  moment  on  this  last  feature.  The 
3,000  ft.  single-tracked  Elk  Horn  Tunnel  is  the  bottle-neck  of  the 
system.  Even  the  inherently  slow  MaUets  were  driven  through  the 
tunnel  at  reduced  speed  to  reduce  the  quantity  of  smoke  and  gases. 
It  was  necessary  to  delay  sending  in  a  train  untU  sufficient  time  had 
elapsed  to  partly  free  the  tunnel  from  the  smoke  and  gases  emitted 
by  the  preceding  train.  Now,  however,  electric  trains  maintaining 
a  speed  of  14  miles  per  hour  can  be  despatched  through  the  Elk  Horn 
Tunnel  at  the  rate  of  a  train  every  three  nunutes,  as  against  6  miles 
per  hour  steam  trains,  of  less  useful  weiglit,  every  seven  minutes. 
Taking  into  account  the  greater  usefid  tonnage  per  train  which  can 
be  carried  electrically  through  the  tunnel,  and  the  greater  speed,  it 
may  be  fairly  stated  that  any  bunching  up  of  toimage  on  the  division 
can  be  relieved  by  electric  operation  in  about  one-third  the  time 
which  woidd  be  required  with  steam  locomotives." 

The  12,  240-ton  electric  locomotives  operating  on  the  Norfolk  & 
Western  Railway  are  equipped  with  the  split-phase  syst«.  m* ;  25-cycle 
11,000-volt  single-phase  electricity  is  collected  from  the  overhead 
conductor  by  a  pantograph  trolley  with  a  sliding  collector.  The 
rotors  of  the  polyphase  motors  are  provided  with  detinite  windings 
and  slip-rings,  so  that  water-rheostats  may  be  inserted  in  the  rotor 
circuits  during  the  starting  and  also  for  the  purposes  of  speed  control. 
The  motors  can  be  operated  Avith  either  eight  or  foiu-  poles.  With 
the  former  connection  the  speed  is  14  miles  per  hour,  and  the  con- 
tinuous rating  is  2,600  h.p.,  corresponding  to  a  tractive  effort  of 
68,6001b.  With  the  four-pole  connection  the  speed  is  28  miles  per 
hour,  and  the  continuous  rating  is  3,000  h.p.,  corresponding  to  a 
tractive  effort  of  40,000  lb.  For  these  two  connections  the  weight 
of  the  electrical  equipment  per  horee-power  of  contuuious  ratmg 
works  out  respectively  at  860  lb.  and  75  lb. 

The  author  then  shows  by  diagrams  the  great  increase  in  the  ratio 

*  See  The  Ei-ectriciax,  Vol.  LXXV.,  p.  4(59. 
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of  ton-mileage  to  train-niileage  of  freight  traffic  in  recent  yearx  on 
American  railways,  and  points  out  that  the  rapid  introduction  of  the 
electric  locomotive  is  inevitable  as  a  means  of  further  increasing  this 
ratio. 

A  brief  account  is  then  given  of  the  "  1913  "  passenger  locomotives 
of  the  New  York  Central  Railway.  There  are  16  now  in  8er\ice. 
This  type  weighs  115  tons  and  is  designed  for  high-speed  pas-senger 
service.  Its  continuous  rating  is  2,fXXjH.p.,  and  corresponds  to  a 
tractive  effort  of  1.3,8401b.  at  .54  5  miles  per  hour.  Its  one-hour 
rating  is  2,600  h.p.,  and  corresponds  to  a  tractive  effort  of  20,40<J  lb. 
at  48  miles  per  hour.  The  locomotive  ojjerates  from  a  60^J-volt 
conductor  rail.  The  two-axle  guiding  trucks  at  each  end  are  each 
fitted  with  two  motors.  These,  with  the  four  motors  carried  by  the 
articulated  middle  truck,  make  a  total  of  eight  motors  for  the  loco- 
motive. The  entire  weight  is  on  drivers,  the  weight  jK^r  axle 
being  14-4  tons.  Each  motor  has  a  continuous  rating  of  2.50  H.i". 
For  this  rating  a  volume  of  3,(XM)  cubic  ft.  of  air  per  minute  is  blown 
through  it.  The  motors  are  bijxjlar,  and  their  armatures  are  mounter! 
directly  on  the  axles,  gearing  losses  thus  being  eliminated.  The 
locomotive  is  suitable  for  all  speeds  up  to  75  miles  per  hour. 

The  characteristic  curves  for  the  motor  employe<l  arc  given  in 
Fig.  5,  and  the  efficiency  of  tlic   motors,  for  a  sj^'cd  of  iH  miles  jht 

8,000        80 


7,000        70 


6,000 
5,000 


^4,000 


,^  3,000 


2,000 
1,000 


60 
50 
40 
30 
20 
10 


1 ■ 

,t 

/ 

v 

\ 

4 

Y 

\_ 

^ 

^ 

/ 

z^- 

-4i2Ss 

/ 

/ 

/ 

/ 

/ 

100 


80 


60  !S 
a.. 

'a 
40  $ 

23 


0  200        400        600        800      1000       1200 

Amperes. 
Fig.  ').-  CiiAitACTEUisTic  Curves  of  Motor  for  "  191.3"'  Tytk  of 

NkW   ^'oRK  CkNTRAL  PA.SSEN(iKR   LoCOMOTIVK. 

hour,  is  seen  lo  be  01  per  cent.  Allowing  an  additional  2-5  jht  cent. 
to  cover  the  energy  consumed  by  the  blower  and  other  auxiliaries, 
we  have— 

IVr  ((111 . 

Krticiency  of  electrical  equipment    KK-.5 

■  Drivc-H-td-drawhnr  "  eftirienoy  Sl»-.» 

Klliciciicv  f'(im  CDlicctinj;  shoe  to  drnwhar    "!<-2 

Relativk  Kxtknt,  i.v  1015,  of  Sin(}lk-Phase  and  Hi(;H-I»RF.s.srKE 

DIKKCT-CURUENT  Ki.EtTRIKICATION. 

In  the  following  Table  are  given  data  of  the  growth,  in  tiic  I  nited 
States,  of  single- i>lia.'<e  and  high-iire.ssure  direct curn'nt  electric 
railways  during  the  last  nine  years 

It  should  not  l)e  concluded  from  the  <lata  in  the  Table  l)rl()w  that 
thert^  is  no  longer  any  activity  in   .\nierica  in  iii>j»lyiiig  the  suigle- 
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lilKI 
I  IIMI 
»,70«1 

:».2««» 

:!  720 


*  Till'  fiillinj;  ol!  in  iticrensr  in  sinnle-)>liiO'e  m  ' 
WHS  jiaitlx  due  to  cluoi^nig  over  eijjlit  rondH  (ii)__ 
of  xinKle  IriU'k)  from  sinnle  |ih«.'H>  to  .Ij'^ct  current 
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phase  system  to  railways.  For  tramways  and  light  railwajs  single- 
phase  apparatus  is  generally  admitted  to  be  inferior,  and  no  new 
undertakings  have  adopted  the  .single-phase  system  for  several  years. 
But  exten-sive  single-phase  applications  have  been  made  in  the 
electrification  of  sections  of  main-line  railways.  Notable  amongst 
these  are  the  Norfolk  &  Western  Railway,  the  New  York,  New  Haven 
&  Hartford  Railway  and  the  Pennsylvania  Railway. 

The  author  is  .satisfied  that  the  high-pressure  direct -current  system 
is  .so  distinctly  superior  in  essential  respects  as  ultimately  to  ensure 
its  general  use  on  main-line  railways,  in  preference  to  the  single- 
pha.sc  .system  or  any  of  its  modifications.  The  author  quotes  oppo- 
site opinions  by  .Mr.  B.  G.  Lamme  and  Mr.  W.  S.  Murray. 

It  is  not  projxj.sed  in  this  Paper  to  deal  quantitatively  with  the 
relative  merits  of  single-phase  and  direct-current  locomotives  further 
than  to  state  the  author's  conclusion  that,  owing  to  the  lower 
■  drivcrs-to-drawbar ""  efficiency  and  the  lower  efficiency  of  the 
electrical  equipment  of  .single-phase  locomotives,  a  given  output 
from  the  drawbar  will  (taking  into  consideration  all  the  varieties  of 
traffic  on  the  railway)  require  so  much  greater  consumption  of  elec- 
tricity by  the  locomotives  as  to  fully  offset  any  economies  in  sub- 
stations and  distribution  system.  This  conclusion  concerning  the 
relati\e  consumption  of  the  two  types  simply  refers  to  one  of  the 
items  entering  into  a  comprehensive  compari.son.  Amongst  other 
matters  requiring  consideration  are  the  relative  initial  costs  of  loco- 
motives of  equal  capabilities  of  the  two  types,  the  relative  outlays 
for  repairs,  and  the  relative  reliability.  Bll^ 

In  view  of  the  increasingly  frequent  allusions  in  the  technical 
pres,s  to  the  u.se  of  rectifiers  on  "  smgle-phase  ""  locomotives,  it  should 
be  pointed  out  that  a  rectifier  supplied  with  single- phase  current 
differs  from  a  poh-phase  rectifier  in  that  it  does  not  inherently  supply 
the  ])ractically  non-pulsating  current  required  for  obtaining  the  best 
oi>crating  results  from  direct-current  motors. 

When  consideration  is  given  to  the  characteristics  of  single-phase 
and  direct -current  locomotives  we  find  ourselves  faced  with  the 
purchase  at  the  point  of  deliver^'  to  the  sub-stations,  either  of  a  given 
quantity  of  single-phase  lagging-power-factor  electricity  or  an 
appreciably  less  quantity  of  three-phase  unity  ix)wer-f actor  or  even 
leading-power-factor  electricity.  It  will  rarely  be  practicalile  to  sup- 
ply the  former  kind  of  electricity  to  the  sub-stations  at  a  price  per 
kilowatt-hour  less  than  30  percent,  in  excessof  that  at  which  the  latter 
kind  of  electricity  can  be  profitably  supplied  to  the  substations. 

In  America  by  far  the  most  usual  j>eriodicity  is  60  cycles  per 
second.  Most  of  the  great  transmission  systems  employ  60  cycles. 
If  the  single-phase  .system  were  to  be  emjiloved  by  a  railway  pur- 
chasing 60-cvcle  electricity  it  would  be  necessary  to  equip  the  sub- 
stations with  motor-generator  .sets.  Such  motor-generator  sets 
would  consume  60-cycle  three-phase  electricity  and  deliver  single- 
j)hase  2o-cycle  electricity.  On  this  plan  the  sub-stations  with  the 
single- phase  system  would  be  on  the  same  basis,  as  regards  the  greater 
first  co.st  and  the  lower  efficiency  of  rotating  machinery.  a.><  the  direct- 
current  .system,  leaving  the  single-phase  system  at  a  disadvantage 
as  regards  both  total  first  cost  and  annual  overall  efficiency  from 
generating  station  to  drawbar  of  locomotive.  The  sjune  con- 
siderations iijiply  in  Cireat  Britain  and  other  countries  in  which  by 
far  the  most  usual  iieriodicity  is  now  50  cycles  per  second.  It  would 
either  be  necessary  to  employ  sej^arate  generating  stations  to  provide 
the  :*5-cy(  le  single-phase  electricity  and  forego  the  advantages  of 
high  load-factor  and  diversitj'-factor,  or  else  interpose  luotor- 
generator  sub  stations  of  the  same  onler  of  co.^t  and  efficiency  as  the 
motor-generator  sub-stations  nvjuired  for  the  high-pre.ssure  direct- 
curniet  system. 

Co.st  of  Klkctricitv  at  the  Locomotive. 

At  this  iK">int  it  is  of  interest  to  inv(^stigate  the  cost  of  eld  iruHy 
as  dolivenul  at  the  locomotive  with  dinxt -current  and  single-ph.ise 
systems.     I>et  us  comjxirc  the  three  following  systems. : — 

in)  Polyphase.  ftO-cycle  generation  and  high-pre.ssure  tran~n 
to  sub-stations  where  the  pn\xsure  is  stepjx'd  down,  the  ol< 
then  Inking  delivered  into  jKiIyphase  synchronous  motors  operated 
at  unity  jxiwer-factor.  and  afterwanls  being  deliveVed  fmm  dire*'t- 
eonneeted.     high-jin-ssuri'    din-ct -current     generators,    and     thence 
distributiHl  to  high-jiressure  direct-current  loiMimotivcs. 

(/*)  Polyphase.  OO-cycle  genenition  and  high -pressure  transmi-nsion 
to  Hull-stations  when-  the  pressure  is  sti-jqx'd  down,  the  ele<Mricity 
then  l»eing  delivoretl  into  jKilypha-so  synehrtmous  motors  ojierate<l 
at  unity  jxtwor-factor.  and  afterwards  l>eing  delivered  fn>m  direct- 
eonnccte<l.  2.5-cycle.  single-jthaso  generators,  and  thence  distribute*!  at 
an  averagi-  lagging  |K)wpr-factor  of  0-7.5  to  single -pha.'»e  loconioti\e> 

(r)  Singlepliiuso.  25-eycle  generation  (in  large  stations  forsni.iilvni. 
many  locomotive*),  and  high-prensure  transmis.sion  to  sub 
whore  the  pressure  i^  strp]io<l  down,  and  the  electricity  di>lnl>ut<  ii 
dinwt  from  the  stei>-dowii  transformers,  and  at  .oi  ;iver;itfe  laggmg 
l»o»Tr-factor  of  0*75.  to  single-ph«<»e  locomotives  _^ 
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We  may  assume  that  the  electrification  in  question  requires  at  the 
locomotives  some  70  million  to  90  million  kilowatt-hours  per  annum, 
or  a  matter  of  about  100  million  kilowatt-hours  from  the  generating 
station.  The  comparisons  are  so  arranged  that  the  results  are  inde- 
pendent of  the  precise  annual  consumption  ;  it  is  only  desired  to 
indicate  that  the  amount  of  electricity  required  is  of  the  order  of 
100  million  kilowatt-hours  per  annum. 

The  results  of  the  author's  calculations  are  given  in  Table  VII. 
Regeneration  is  not  taken  into  consideration,  but  it  should  be  pointed 
out  that,  while  considerable  gains  are  available  with  regeneration  in 
system  a,  the  split-phase  type  of  single-phase  equipment  is  the  only 
one  permitting  of  the  commercial  utilisation  of  regeneration,  and 
that  even  then  the  range  of  speeds  permitting  of  its  use  is  relatively 
limited.  From  the  nature  of  the  method  of  comparison  the  effi- 
ciencies of  the  different  systems  do  not  constitute  criteria  of  their 
relative  economy,  since  costs  are  assessed  to  each  loss  when  it  first 
comes  up  for  consideration.  Under  the  most  favourable  conditions 
single-phase  locomotives  are  not  likely  to  consume  less  than  15  per 
cent,  more  electricity  than  direct-current  locomotives  for  the  same 
output  at  the  drawbar  averaged  over  the  entire  traffic  of  a  railway. 
Talcing  this  percentage,  relative  figures  for  the  outlay  for  electricity 
are  deri\ed  in  Table  VII. 

Table  VII. 


System 
a. 


Assumed  cost  of  electricity  as  delivered  f'om 
generating  station,  pc:-  Idlowatt-hou" 

Annual  overall  efficiency  from  generating 
station  to  pantograph  

1.  Cost  of  electricity  as  delivered  at  the  loco- 
motives, per  kilowatt -hour  

2.  Relative  consumption  of  electricitj-  at 
locomotive  pantographs   

Product  of  1  and  2  

Ditto  in  terms  of  total  cost  of  electricity  for 
System  («)  taken  as  100  


0-290d. 

71-8% 

0-738d. 

1-00 
0-738 

lOO 


System     System 
b.  c. 


0-290d.  1  0-360d. 


75-0% 


80-9Oo 


0-678d.     0-625d. 


11.5 

0-780 


1-15 
0-719 


108      ,97-5 


The  6  per  cent,  and  2-5  jjer  cent,  differences  are  too  small  to  be 
considered  in  this  rough  comparative  study.  Consequently,  we  may, 
on  the  basis  of  our  assumptions,  which  have  certainly  not  favoured 
the  direct-current  system,  take  the  outlay  for  electricity  as  about 
the  same  for  the  three  systems,  leaving  the  single-phase  systems 
handicapped  by  the  greater  inherent  cost  of  single-phase  locomotives. 

If,  up'  to  the  locomotive,  any  material  savings  could  have  been 
demonstrated  for  the  .single-j^hase  system,  then  the  correct  choice 
would  be  influenced  by  the  density  of  traffic  ;  the  greater  outlay  per 
single-phase  locomotive  with  a  sparse  traffic  being  more  than  offset 
by  the  savings  up  to  the  locomotive,  while  with  a  dense  traffic  the 
greater  outlay  per  single-phase  locomotive  would  more  than  offset 
any  savings  up  to  the  locomotive.  Since,  however,  up  to  the  loco- 
motive, the  costs  are  a  stand-off,  it  would  appear  that  even  with  a 
sparse  traffic  the  direct-current  system  is  the  most  economical,  and 
that  the  percentage  by  which  it  is  more  economical  increases  with 
the  percentage  which  the  locomotive  investment  bears  to  the  total 
investment. 

The  conclusions  of  this  Paper  are  to  the  effect  that  :  First,  we  are 
on  the  eve  of  the  extensive  employment  of  electric  locomotives  on 
railroads  at  present  operated  with  steam  locomotives  ;  second,  that 
the  direct-current  system  is  the  most  appropriate;  and,  third,  that 
direct-current  locomotives  for  use  from  high-pressure  contact  con- 
ductors are  now  a  thoroughly  demonstrated  success. 


THE  DOUBLE  DYNAMOMETER  WATTMETER. 

BY    C.    V.    DRYSDALE,    D.SC. 

Summari/. — The  author  refers  to  wattmeter  corrections  and  to  tlie 
double  wattmeter.  He  next  deals  with  these  instruments  for  measuring 
three-pha.se  power,  and  discusses  thi>  errors  involved  inckiding  that  of 
interference  between  ;'oils.  Some  e.\am],les  of  their  use  in  testing  are 
then  given  and  a  new  form  of  instrument  is  described. 


Among  electrical  testing  opejrations,  power  measurements 
are  of  prime  importance.  As  polyphase  supply  is  now  so 
common,  an  instrument  which  will  indicate  the  power  on  such 
circuits  directly  and  accurately  is  of  considerable  value  ;  and 
although  four  types  of  instruments  may  be  employed,  the 
writer  has  always  preferred  the  dynamometer  form  as  being 
the  only  one  which  combines  high  accuracy  with  robust  con- 
struction and  moderate  portability. 


Ever  since  the  inception  of  the  dynamometer  wattmeter  by 
Profs.  Ayrton  and  Perry  in  1881,  there  ha.s  been  a  tendency  to 
look  askance  at  it  as  an  accurate  in.strument.  This  is  probably 
because  its  inventors  themselves  showed  insufficient  confidence 
in  it.  They  developed  a  theory  of  its  inductive  error  in  such  a 
form  as  to  make  that  error  appear  large  and  indeterminate  at 
low  power  factors  ;  and  they  carried  their  di.strust  of  the 
dynamometer  wattmeter  .so  far  as  not  only  to  propose  the 
electrostatic  form  in  its  place,  but  to  devi.se  tests  like  the  three 
ammeter  or  three  voltmeter  methods  which,  at  their  bast,  were 
probably  inferior  in  accuracy  to  the  worst  wattmeter  ever 
constructed.  In  con.sequence  there  is  no  in.strument  in  the 
whole  list  of  electrical  testing  devices  which  has  come  in  for 
such  an  amount  of  distrust  and  suspicion  in  the  past  as  the 
dynamometer  wattmeter,  and  ev^en  today  there  is  a  tendency 
to  advocate  electrostatic  devices  in  its  .stead  for  standardising 
work,  in  spite  of  their  much  greater  delicacy  of  construction, 
large  power  consumption  with  heavy  currents,  and  compara- 
tively sluggish  action. 

In  The  Electriciax  for  March  15,  1901,  the  writer  put 
forward  a  simple  theory  of  the  dynamometer  wattmeter,  show- 
ing that  the  whole  of  the  supposed  ambiguity  of  the  inductance 
correction  vanished  if  it  were  applied  as  a  term  to  be  added 
instead  of  as  a  multiplying  factor,  and  that  this  not  only  enabled 
the  correction  to  be  easily  applied  whenever  necessary,  but 
showed  that  it  was  rarely  of  serious  importance,  and  that  it 
was  quite  easy  to  design  a  wattmeter  so  that  the  inductance 
;  error  was  never  sufficiently  large  to  be  detected.     .\s  this  is  of 
■fundamental  importance  it  may  be  permissible   to  give  the 
I  following  graphical  illustration. 


E  sin  «- 


Isinix    sin(<|>-a.) 

Fig.  1. — Effect  of  Shunt  Inductance. 

In  Fig.  1  the  P.D.,  E,  and  current,  I,  are  shown  as  vectors,  th.i 
current  lagging  by  the  angle  cp.  Then,  with  sinusoidal  supply, 
the  true  power  w=EI  cos  9  or  is  obtained  by  multiplying  tho 
current  I  by  the  projection  of  E  upon  it  =E  cos  o. 

Now  if  inductance  is  introduced  into  the  wattmeter  shtmt, 
the  effect  is  to  divide  the  voltage  E  into  two  perpendicular 
components  :  one,  E  cos  a,  employed  in  overcoming  the 
resistance  of  the  shunt,  the  other,  E  sin  a,  required  for  over- 
coming its  inductance,  a  being  the  angle  of  lag  in  the  shunt. 
It  is  evident,  therefore,  that  the  wattmeter  reads  as  if  the 
voltage  had  been  altered  to  E  cos  a,  and  the  angle  of  lag  of  the 
main  current  to  cp— a,  so  that  the  projection  of  the  eti'ective 
voltage  on  the  current  vector  on  the  current  is  E  cos  a  cos 
((p— a),  instead  of  E  cos  cp.     We  therefore  have 

True  power  w=EI  cos  9. 
Wattmeter  reading  io'='Eil  cos  a  cos  (9— a). 

In  the  classic  form  of  the  correction,  a  factor  /  is  introduced 
which  when  multiplied  by  the  wattmeter  reading  w'  gives  the 
true  power  w.  and  this  becomes  infinite  at  zero  power  facror. 
But  if  we  simply  take  a  term  e  such  that  w=w'—e.  we  have 
e=w'—w=:^l  {cos  a  cos  (9— a)— cos  9},  which  easily  works 
out  to  EI  sin  a  sin  (9— a).  This  is  immediately  seen  from  the 
diagram,  as  the  dift'erence  between  the  two  projections  is 
evidently  the  projection  of  E  sin  a  upon  I,  or  E  sin  a  sin  (9— a). 
In  practice  the  angle  of  lag  in  the  shunt  is  only  a  small  fraction 
of  a  degree,  so  that  sin  9  may  be  written  for  sin  (9— a),  and 
sin  a^tan  a=Lco/R  or  Tco,  where  L  is  the  inductance  of  the 
shunt,  R  its  resistance,  to=2.T:X  frequency,  and  T  is  the  time 
constant  L/R.  Consequently  the  formula  reduces  to  the 
simple  and  entirely  unambiguous  form 

tt'=w'—  -— EI  sin  9=t<;'— TcoW  sin  9 


C 


5^4 
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where  W=EI,  the  "  apparent  watts."  We  may  also  write 
W  sin  o  with  sufficient  accurafv  as  -^\/(W^  —  w'^),  and  we  liave 
w—w'  +  To)\^{^\^-  w'^),  which  enables  the  correction  to  \)e 
instantly  made  if  the  time  constant  of  the  wattmeter  shunt  is 
known.  The  negative  sign  is  for  lagging  and  the  positive  for 
leading  currents. 

It  will  be  .seen  that  when  the  power  factor  is  .small  v"^ 
becomes  very  small,  and  w--w''-fToA\,  so  that  the  correction 
is  actually  mo.st  simple  in  the  case  where  the  old  correction 
factor  becomes  indeterminate  or  infinite.  A  wattmetei 
correction  should  in  fact  be  regarded  as  a  zero  di.splacement 
rather  than  as  a  change  of  con.stant  ;  and  it  is  as  absurd  to 
say  that  a  wattmeter  gives  ambiguous  results  on  low  power 
factors,  because  the  correction  factor  l)ecomes  infinite,  as  it 
would  be  to  claim  that  a  galvanometer  having  a  zero  reading  of 

—  2  divisions  cannot  give  a  definite  result  when  deflected  to 
zero,  becau.se  the  reading  would  liave  to  be  multiplied  l)y 
infinity  to  get  the  true  deflection,  in.stead  of  simply  adding  the 
zero  displacement. 

The  above  investigation  applies  to  sinusoidal  wave  forms 
only,  but  the  writer  has  shown*  that  in  all  but  a  few  six'cial 
cases,  such  as  the  testing  of  condensers  on  very  irregular  wave 
forms,  the  error  does  not  differ  greatly  from  that  given. 

The  chief  u.se  of  the  above  correction,  however,  is  that  it 
enables  us  to  design  a  wattmeter  so  as  to  keep  the  inductive 
error  within  any  assigned  limits.  The  expression  ToAV  is 
the  maximum  error  in  the  wattmeter  reading,  and  if  the 
instrument  is  arranged  as  is  usually  the  ca.se.  so  that  with  tiie 
full  P.D.  and  current  at  unity  power  factor  a  complete  scale 
deflection  is  obtained,  the  expression  Tw  represents  the 
maximum  deflection  due  to  inductive  error,  as  a  fraction  of  the 
scale  length.  In  an  ordinary  indicating  instrument  having 
KK)  .scale  divisions  we  cannot  read  clo8.?r  than  1/lOth  divLsion  or 
t(»  ()-()01  (if  the  .scale  length.  If  we  take  the  maximum  working 
frequencv  at  KMK-  per  .second  from  which  f'j  — 62S,  we  then 
have  T=L/R=0()()l/628  from  which  R=628.(KK)L.  S<i  h)ng 
as  the  resistance  in  the  shunt  circuit  is  more  than  628  ohms  per 
millihenry  of  inductance  the  inductive  ernu"  will  pioduce  no 
readable  effect.  If.  on  the  other  hand,  we  have  a  jirecisioii 
torsion  head  carrying  rj(M(  divisions  which  we  caa  e.stinuite  to 
l/lOth  division,  or  t«t  1  in  o.fMM).  the  resistance  R  must  be  5  x()28 

—  3. 1  10  ohms  per  millihenry  in  order  that  the  induetiv;^  error 
may  be  unreadable.  Hy  it'ducing  the  contnd  suHicientlv  this 
result  can  be  easily  obtained. 

The  electrical  conditions  which  the  writer  therefore  liii<l 
dowti  in  I'.Hil  for  an  accurate  dynamometer  wattjueter,  were  as 
follows  : 

(n)  Shunt  resistance  to  be  at  least  3.(KM»  ohms  per  millihenry 
of  iiuluctance. 

(h)  Adch'd  resistance  to  have  negligible  capacitv. 

(r)  Kddv  currents  to  l)e  avoided  bv  keeping  mII  metal  out  of 
the  field. 

('/)  Current  coils  to  be  subiiivided  to  avoid  eddies,  liius 
j)crmitting  flien>  to  l)e  groujN'd  in  .series  or  parallel  for  alt4-ration 
of  current  range. 

A  single-pha.se  wattmetiT  con.structed  on  fhes*'  principles 
was  <h«.scrilM'(l  in  Tiik  Ki.kitkk  ia\  article  of  I'.KU.  and  im- 
mediately afterwards  the  anf  lior  designed  a  double  form  o(  the 
instrnnicnf  for  u.se  on  polyphas*'  circuif.s.  K<tur  of  tlie.se 
double  wattmeters  weiv  constructed  f(«r  the  lalM)rntorie8  of  the 
Northampton  Institute  in  HM12.  and  us4mI  for  single,  two  and 
ihiee-pha.s*'  iiKttor.  generator,  and  (lansformer  t«'sts.  l'roi)ai)ly 
tlu'se  were  the  first  double  dynamometer  wattmeters  for  polv- 
))ha.se  work,  but  it  H|)pears  that  Dr.  .\.  K.  Kennelly  had  us««d  a 
double  instrument  for  the  difT(T<-ntial  (lefermination  o{  tnins- 
fonner  lo.s.ses  as  early  as  18',i.'J.t 

As  the  theory  of  the  double  wattmeter  on  three-phas^- 
eircuits  is  not  always  clearly  understood  by  practical  <  lu-ineers. 
it  nuiy  be  W(<11  to  j)oint  out  that  it  may  Iv  ea,'«ily  e.stal>ii.shed 
withotit  any  mathematical  demonstration  whatever. 

In    Kig.   2   we   have   tiie   usual   connections  for  thrpe-pha*» 

•  '  .lounml  "  I.E.K..  1010,  Part  199,  Vol.  XLIV.,  p.  255.  Hmq. 
t  "  K.T.Z.,"  No.  12.  l.S!»3,  p.  104. 


mea.surement  by  two  wattmeters.  The  mains  are  represented 
by  1,  2  and  3,  and  one  wattmeter  is  connected  with  its  main  coil 
carrving  the  current  Ij  and  its  pressure  circuit  between  1  and  3. 
The  otlier  wattmeter  carries  the  current  I.,,  and  its  pre.ssure 
circuit  is  connected  between  2  and  3.  In  the  double  wattmeter 
the  two  systems  have  the  same  constant,  and  the  moving  coils 
are  connected  mechanically,  so  that  the  reading  is  the  sum  of 
the  power  indicated  by  the  two  systems. 

If  lead  2  is  broken,  it  is  clear  that  the  wattmeter  indicates 
the  power  supplied  by  mains  1  and  2,  while  if  lead  I  is  broken, 


Vm.   2. — TW0-W.\TTMETER    METHOD    FOR  ThREE-PHASE    PoWER. 

it  indicates  th^  power  supplied  by  2  and  3.  If,  on  the  other 
hand,  lead  3  is  broken,  the  two  systems  of  tlie  wattmeter  are 
in  series  across  leads  1  and  2,  and  it  will  be  readily  seen  that  the 
indication  of  the  double  instrument  is  the  power  supplied  by 
these  leads,  as  although  there  are  tVo  wattmeters  each  taking 
the  same  main  current,  the  shunt  current  is  reduced  to  half 
the  normal  for  the  same  voltage.  A  little  consideration  will 
show  that  the  indication  of  the  wattmeter  will  remain  the 
.same  whatever  the  potential  of  the  point  3  may  be.  For 
example,  if  in  this  ca.se  we  take  the  extrem?  .step  of  connecting 


i'n;.  ."t. — .*»«i..\MrEUE   Doi  m.E  Ast\tic  Wvttmetkk. 

3  to  1  or  to  2.  the  n^uling  is  al>.'»olutely  unaffected,  since  it  only 
ctits  out  one  wattmeter,  but  raises  the  current  in  the  slmnt  of 
the  other  to  its  normal  value.  When  all  three  mains  are 
supplying  current  therefore,  the  double  wattmeter  indicates 
the  sum  of  the  power  transmitted  by  each  pair  of  leads. 

The  first  of  thes<'  <louble  wattmeters  were  non-astatic,  with 
straight  wire  suspensions,  and  with  a  mtMi  ury  commutator  for 
effecting  the  changes  of  gnmping  of  the  main  coils.  In  1907 
their  construction  was  undertaken  by  Mr.  H.  Tinsley,  of  S. 
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Norwood,  and  since  then  they  have  been  made  astatic,  and  with 
cylindrical  spring  control,  while  a  cylindrical  commutator  has 
been  deviscil  lor  cfYccting  the  various  series-parallel  combina- 
tions. 

Fig.  3  is  a  })li<)t()graph  ol'  the  double  wattmeter  in  its  present 
i'onn,  and  Fig.  4  a  diagram  of  its  coils.  Tlic  ba.se  and  frame- 
work: of  the  in.striiment  aie  of  nialiogany,  the  dimensions  of 
the  ba.se  being  17  in.  by  12  in.,  and  the  total  heiglit  from  the 
bench  to  top  of  torsion  head  21  in.  in  the  standard  type,  up  to 
250  amperes  per  phase.  Ivoroid  coil  boxes  contain  the  main 
coils  which  are  of  10  separately  insulated  strands,  and  are 
arranged  astatically  in  pairs,  the  axes  of  the  two  systems  being 
at  right  angles.  The  separate  strands  are  brought  out  to  the 
bi'ushes  of  the  series-parallel  commutator-. 

The  moving  system,  seen  in  P"'ig.  4,  consists  of  a  ciossed  mica 
vane,  upon  which  the  astatic  fine  wire  coils  are  wound.  The 
ends  of  the  coils  are  connected  by  four  very  fine  phosphor- 
bronze  strips  to  springs  fixed  to  the  uprights,  and  from  thence 
lo  the  terminals  on  the  base.  A  small  amount  of  added 
resistance  is  put  in  series  with  each  moving  coil  to  bring  it  up 
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Fig.  4. — Systems  op  Double  Dynamometer  Wattmeter, 
SHOWING  Astatic  Coils. 

to  100  ohms.  A  light  German-silver  cylindrical  spring  is 
attached  to  the  top  of  the  moving  coil  system,  and  to  the 
divided  head  which  is  over  6  in.  diameter,  bearing  500  mm. 
divisions  on  it.  The  weight  of  the  moving  system  is  taken  up 
by  a  silk  suspension  attached  to  a  support  fixed  to  the  coil 
boxes,  and  projecting  up  inside  the  cylindrical  spring,  so  that 
it  is  axial  but  unaffected  by  the  turning  of  the  latter.  The 
two  sets  of  moving  coils  and  their  connections  are  separated  by 
more  than  an  inch,  so  that  the  instrument  may  be  used  with 
2,000-3,000  volts  P.D.  between  the  systems.  Special  care  is 
taken  with  the  mounting  of  the  cylindrical  spring  and  torsion 
head  to  secure  the  closest  possible  proportionality  of  the  read- 
ings. Two  ivoroid  pins  project  upwards  from  the  divided 
head  through  the  top  of  the  case,  and  a  large  wooden  disc  rests 
on  them,  and  is  employed  as  a  torsion  head.  Balance  is  secured 
with  the  aid  of  a  light  aluminium  pointer  attached  to  the  mica 
vane,  and  travelling  over  a  zero  index  and  parallax  mirror 
attached  to  the  frame. 

The  series-parallel  commutator  is  an  extension  of  the  original 
commutator  used  in  the  early  Ayrton  and  Perry  ammeters, 


and  is  arranged  to  give  the  four  possible  complete  combination.s 
of  the  main  coils— 1/10,  2/5,  5/2,  10/1,  the  numerator  represent- 
ing the  number  of  coils  in  series,  and  the  denominator  the 
number  in  parallel.  Fig.  5  shows  a  general  view  t<f  thi.s  com- 
mutator, and  Fig.  G  a  development  of  its  surface,  indicating  it.s 
combinations.  The  figures  1  to  10  represent  the  points  of 
contact  of  the  brushes,  and  the  letters  a  to  j  the  connections 
between  diametrically  opposite  contacts.  The  whole  instru- 
ment is  .so  connected  to  its  terminals  that  if  adjacent  main  and 
shunt  terminals  are  connected  right  round  the  base  in  simple 
scries,  the  deflection  will  be  po.sitive,  and  the  two  sy.stems  will 


Fig.  5. — Series-parallel  Commutator  for  2.50  Amperes. 

assist  one  another.  This  gives  the  most  simple  and  natural 
arrangement  of  the  connections  when  the  instrument  is  used 
on  three-pha.S8  circuits. 

Resistance  Boxes. — The  resistance  boxes  for  use  in  series 
with  the  moving  coils  ordinarily  have  a  total  resistance  of 
100,000  ohms,  and  are  suitable  for  pressures  up  to  2,000  or 
3,000  volts  per  phase.  The  wattmeter  moving  coils  are  made 
up  to  100  ohms,  and  the  resistance  box  enables  this  to  be 
increased  to  200,  500,  1,000,  5,000,  10,000,  20,000,  50,000  or 
100,000  ohms.  Each  section  of  the  high  resistance  winding  is 
about  1,400  ohms,  and  is  of  manganin  wire  wound  over  a  mica 
strip  5  in.  long  by  2  in.  broad,  and  nearly  1  mm.  thick.  In 
order  to  avoid  capacity  errors  which  are  usually  the  more 
serious  in  high  resistance  work,  the  winding  is  inductivelv 
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Fig.  6. — Development  of  Series-parallel  Commutator. 

wound,  but  calculations  show  that  the  time  constant  of  the 
coils  is  less  than  5  X  10"'-*  seconds,  and  that  the  error  in  the  phase 
angle  even  at  1,000  ^/>  per  second  is  less  than  3x10;®  radian  or 
0-0002  degree,  so  that  it  is  entirely  negligible  under  all  practical 
conditions.  A  rough  calculation  of  the  capacity  gives  it  at 
less  than  5x10;^^  farads  per  section,  so  that  the  time  constant 
CR  is  less  than  7  Xl0;^°  seconds,  or  considerably  less  than  the 
inductive  time  constant.  The  resistance  boxes  may  therefore 
be  taken  as  having  no  inductive  or  capacity  errors  under  all 
■oractical  conditions. 

(To  6e  continued.) 
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ELECTRIFICATION  OF  THE  MANCHESTER  TO  BURY  SECTION  OF  THE  LANCASHIRE  & 

YORKSHIRE   RAILWAY. 


iNTROnrCTION. 

The  improvements  made  from  time  to  time  by  the  I^noashire  & 
Yorkshire  Railway  in  the  work  of  conveying  passengers  quickly  and 
comfortaljly  have  been  most  marked,  and  alx)ut  IS  months  ago  the 
directors  of  this  railway,  acting  on  the  advice  of  .Mr.  J.  A.  R  Asjjinidl. 
the  general  manager,  determined  upon  the  electrilication  of  that 
important  section  of  the  company's  lines  extending  from  Manchester 
to  linry,  and  passing  throiigli  the  favourite  residential  suburlis  of 
Hcaton  Park  and  Prestwich.  A  map  of  this  district  is  shown  in 
Fig.  J. 

1'he  Lancashire  &  Yorkshire  Railway  Co.  first  adopted  electrical 
working  on  the  section  between  Liver|)ool  and  Southix)rt  in  HM)4, 
and  the  highly  satisfactory  results  obtained  have  induced  the  com- 
j)any  to  apply  electric  traction  with  complete  contidence  on  what  is 
familiarly  known  as  the  Prestwich  branch.  Exi)erience  has  proved 
that  clectrihcation  of  suburban  railways  encourages  the  growth  of  > 
traffic,  and  has  the  additional  advantages  of  increasing  the  capacity  | 
of  the  line  and  of  terminal  stations.  | 

This  is  the  first  railway  in  the  Manchester  district  to  be  converted 
to  electric  traction,  and  the  inauguration  of  such  a  service  marks  an 
improved  stage  in  the  economic  development  of  the  city,  and  the 
evolution  of  rapid  tran.sit  between  the  city  and  its  suburbs. 

This  district,  being  the  second  jwrtion  of  the  company's  system  to 
lie  electrified,  derives  the  benefit  cjf  11  j'ears'  experience  gained  on 
the  LiverjKJol  and  Soutlijx^rt  line. 

The  live-rail  direct-current  system,  as  used  on  the  Liverpool  and 
SouthiK)rt  line,  is  still  adliered  to.  l)iit  the  voltage  has  been  raised 
from  (iiX)  to  1,2(X).  'J'lic  railway  comi)any  have  been  led  to  adt)|)t 
this  higher  voltage  due  to  the  satisfactory  results  gained  on  their 
electridcd  line  between  Bury  and  Holcombe  Brook,  where  direct - 
current  is  used  at  .'{.otK)  volts,  but  with  overhead  construction. 

The  growing  imixjrtance  of  North  Manchester  as  a  healthy  resi- 
dential district,  and  the  ever-increasing  number  of  jK'oplc  who  are 
making  their  homes  there,  induces  the  belief  tliat  the  new  under- 
taking will  be  as  conspicuously  8ueces.sful  as  its  forerunner,  which 
now  affords  means  of  rapid  transit  for  thousands  of  ]ieople  l>etweeii 
their  homes  on  the  Soulhport  line  and  the  City  of  LiverjKM)l,  wlicrr 
they  have  the  fastest  suburban  service  in  the  world. 

(ireat  as  have  been  the  improvements  in  recent  years  for  reachinir 
the  irnier  suburbs  of  .Mancliestcr.  the  need  for  im|)n)ved  travellint: 
facilities  to  the  outer  suburbs  had  not  been  fully  met.  The  time 
oc(Uj)icd  in  travelling  is  often  the  measure  of  the  distance  at  which 
the  city  worker  can  live  away  from  his  j)lace  of  biisini-ss,  and  thi> 
with  the  usual  methods  of  transit  means  tliat  he  must  live  withiti  a 
radius  of  ."{  miles.  Wlu-n  the  full  se.vice  of  electric  trains  is  estab 
iished  on  the  North  .Manchester  suluirlian  lin<'  the  n-j^idcntial  area 
will  l>e  increased,  becau.HC  the  augmented  and  accelerated  MTvice  will 
bring  the  outlying  districts  virtually  nearer  than  they  are  to-day. 
Pn-stwich.  for  example,  is  live  minutes  ncariT  to  Manchester  Town 
llali  than  it  has  been  hitherto.  The  district  serv«'d  by  the  new 
electrification  scheme,  standing  as  it  dcH's  at  an  average  height  <>f 
.'{(H)  ft.  above  the  sea  level,  is  becoming  increasingly  ]M)pular  for 
H'sidcntial  pMr|K),ses.  The  purchaM-  of  Hcaton  Park  by  the  (itv 
( 'or|Kuation.  and  the  town  planning  .xchemes  which  are  in  hand«  have 
greatly  encouraged  building  ojH'nitions  in  that  district. 

The  clectrilication  was  commenced  Ixfon*  the  outbn*iik  of  war.  !nid 
as  the  necessity  was  felt  for  a  rapid  and  efficient  train  wrvice,  an<l 
considering  that  at  that  time  oppreeiable  ])mgre88  had  l»c<»n  ma<le 
and  all  lenilers  placed,  it  was  d(>cided  tlwif  the  work  shouhl  U»  com- 
pictcd  at  the  earliest  |K)s,Hible  moment. 

The  H«'heme  has  been  eorrie«l  out   un«ler  the  genend  <lilvetion  of 
Mr.  .1.  A.  V.  .Vspinall.  the  gei\eral  jnanagcr  <if  the  railway  i< 
by  his  chief  mechanical  engineer.  .Mr.  (ieorgc  Huglu*s.  and  i 
civil  engineer.  Mr.  D.  C.  Rattray.      All  pliins  and  spo*  ilientions  were 
prcpan<d  and  contracts  for  all    jilant    ]>la<«'d  by  the  C.M.D.  staff   .it 
llorwicli.  in  addition  to  whidi  a  ]>re|H>n<leran<'e  of  the  det;nl  woik. 
both  in  coniu'ction  with  the  drawings  nnti  nu'.nufrtctun*  of  material, 
have  b«>en  carried  out  at  the  conijviny's  locomotive  works  at  Honvn  h 
The  civil  enginci-ring  jnirtion  was  dealt  with  by  theC.C.  K.  «le|wnniini 
at  Hunt's  Hank.  Manchester. 

.MthiMigh  the  ]in>gn'ss  has  l>een  eonsi<len«bly  «lelaye<l  due  to  the 
piv.scnt  crisis,  it  is  antici|Ntted  that  the  line  will  Ix"  o|iene<l  (or  p.i- 
ticnger  tratlio  earlv  in  the  vear. 


The  length  of  the  line  which  is  now  being  converted  represents 
22  miles  of  single  track  ;  but  as  this  is  only  the  first  .stage  of  an 
imix)rtant  electrification  scheme  for  the  Manchester  area  it  was 
de<ided  to  provide  a  new  power  station  of  sufficient  capacity,  in  the 
first  instance,  to  serve  the  needs  of  present  recpiireraentsand  provide 
for  considerable  future  extensions. 

In  consequence  of  the  war,  the  full  .service  of  electric  trains  will 
not  Ije  put  info  force  immediately,  but  27  per  cent,  of  the  existmg 
steam  trains  will  be  replaced  by  electric  trains,  and  further  electric 
trains  will  Ije  added  which  will  augment  the  present  service  by  25  per 
cent.  When  the  full  electric  service  is  established  there  will  be  9() 
trains  in  each  direction  i^er  day.  The  trains  will  run  every  20 
minutes  between  'r.'iO  a.m.  and  7:30  a.m.  and  7:10  p.m.  to  1 1:30  p.m., 


MAhiCHCSreit 


T^r  liectr,c-r: 


III      1.     Mvi'  111    At  \Nt  iirsTiK    \N!)   Holcombe  Brook  Section. 


and  from  7:!tt>  a.m.  to  7:10  p.m.  there  will  Ih^  a  10  minute.s"  service 
to  RadclifTe.  with  every  «)ther  train  running  thnuigh  to  Hury.  making 
a  20  minutes'  service  to  the  latter  town. 

I'owER  Station. 

In  considering  the  question  «)f  the  design  and  situation  of  the 
|Kiwer  station  at  Clifton,  due  n>gard  has  Ihhmi  paid  \o  the  four  con- 
trolling Victors  in  |Hnver-station  location     namely  :~ 

1 .  It  should  lx»  .as  ne,tr  as  {xtssible  to  the  electrical  centre  of  gravity 
of  the  antici|»;ited  load. 

2.  \\  sh<iuld  have  suitable  sid)soil  for  foundat  ion.<i. 

3.  There  should  l>e  a  gcKxi  ami  am])le  supply  of  water,  and 

\.  Ya\s\  facilities  for  the  supply  of  coal  atui  removal  of  ashes*. 

The  jxiwcr  station  mider  consi<leratitin  has  Imhmi  built  near  Clifton 
•  'unction  St.itiim.  a  |Miint  -IJ  miles  from  Man<  hcster.  cm  the  main  line 
l>et\rpon  Manchester  and  Bolton,  a  situation  whioli  fulfils  all  thealx)N'e- 
nientionod  •  unditions.  It  occupies  a  central  ]>osition  to  the  I^anca- 
vliine  t«ecti(m  of  the  Lancashire  \-  York.shire  Railway,  and  is  ailjacent 
to  entensive  coaltipld&.     The  foundations  »t»  everi-thing  that  c«iuld 
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be  desired,  and  there  is  a  good  supply  of  water  from  the  Manchester, 
Bury  and  Bolton  Canal,  which  is  owned  by  the  railway  company. 

The  ground  level  at  the  power  station  is  37  ft.  below  the  main  line, 
which  at  this  point  is  carried  on  an  embankment,  thus  enabling  coal 
wagons  to  be  run  directlyover  the  tops  of  the  coal  bunkers.This  arrange- 
ment makes  use  of  what  is  obviously  the  best  coal  conveyor — namely, 
the  coal  train  running  between  the  colliery  and  the  power  station — 
thus  obviating  tlie  necessity  of  installing  coal-conveying  appliances. 

l^'or  the  purpose  of  handling  material  between  the  two  levels  during 
tlie  constructional  period,  and  for  subsequent  use,  a  50-ton  electric 
overhead  travelling  crane,  manufactured  by  T.  Broa^Jbeut  &  Sons 
(Ltd.),  of  Hudderstield,  has  been'pro vided. 

t  (An  inspection  of  the  block  plan  of  the  power  station  and  its  sur- 
roundings (Fig.  2)  shows  thejgeneral  lay-out  of  the  station  with 
regard  to  the  railway  and  the  canal,  together  with  the  inlet  and  outlet 
connections  of  the  canal  for  the  supply  of  cooling  water.  A  spray 
t>ooling  pond  is  also  provided  to ^supplement^the  natural  cooling. 


A  general  view  of  the  turbine  room  is  shown  in  Fig.  7  and  of  the 
boiler  room  in  Fig.  8.  The  experience  gained  with  other  electrifica- 
tion schemes  has  shown  that  f>ower  stations  generally  have  not  been 
designed  with  a  sufficient  provision  for  growth,  which  in  the  majority 
of  cases  has  proceeded  at  a  very  rapid  rate.  At  Clifton  this  con- 
tingency has  been  carefully  provided  for. 

BoiUr  Room. — The  boiler  room  Is  110  ft.  long  and  90  ft.  wide,  and 
is  parallel  with  the  turbine  room.  The  boiler  room  at  present  con- 
tains three  Babcock  &  Wilcox  water-tube  boUers,  each  having  a 
normal  .-evaporation  of  32,000  lb.  of  water  per  hour  from  and  at 
212°F.,  the  steam  pressure  being  200  lb.  per  square  inch  gauge,  super- 
heated to  700°F.  at  the  outlet.  A  glance  at  Fig.  5  will  show  that  the 
boilers  are  arranged  in  pairs  alongside  each  other  ;  each  pair  makes 
up  a  steam  unit,  and  is  provided  with  its  own  induced-draught  plant 
and  chimney. 

The  boilers  are  fitted  with  chain-grate  mechanical  stokers  of 
Babcock  &  Wilcox's  latest  type.     They  are  driven  b^-  three-pha.se 
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Fuj.  2. — Block  Plan  of   Power  Station. 


which  takes  place  from  the  canal  itself.  The  slight  natural  flow  of 
water  along  the  canal  is  in  the  direction  of  Manchester,  and  the  cooling 
water  scheme  makes  use  of  this  feature,  the  artificial  cooling  being 
brought  into  play  when  necessary. 

It  will  be  noticed  from  Figs.  3,  4,  5  and  6  that  the  pov/er  station 
structure  consists  of  a  steel  skeleton  filled  in  with  brickwork.  The 
steel  work  carries  the  crane  runways,  roof,  economiser  floor  with 
economisers,  fans  and  chimneys. 

The  building  is  of  a  substantial  design,  in  which  the  following 
objects  have  been  kept  in  view  : — 

(a)  Ample  room  arovmd  the  various  machinery. 

(6)  Accessibility  for  repairs  and  ease  of  inspection. 

(c)  Abundance  of  light  to  all  parts,  and 

(d)  The  lay-out  of  the  auxiliary  machinery  specially  has  been  such 
as  to  keep  everything  in  full  view  of  the  operating  staflf. 


440-volt  motors,  and  fitted  with  a  vtiriable-speed  gear-box.  allowing 
a  speed  variation  to  the  grate  of  from  GJ  ft.  to  25  ft.  per  hoiu-.  The 
grate  area  of  each  boiler  is  144  sq.  ft.,  the  heating  surface  7,135  sq.  ft., 
and  the  superlieating  surface  is  2,035  sq.  ft.  '"  Green's  "  economisers 
are  used,  and  have  been  placed  above  the  boilers.  This  position  was 
foxmd  to  be  the  most  advantageous,  as  it  reduces  the  width  of  the 
boiler  room  and  the  length  of  the  chimney  stack,  thereby  causing  a 
smaller  resistance  to  the  products  of  combustion.  Each  boiler  has 
its  own  economiser,  which  is  fitted  with  256  tubes,  4^  in.  diivmeter 
by  9  ft.  long.  The  tubes  are  provided  with  electrically-driven 
scrapers.  The  induced  fans  are  capable  of  dealing  with  the  products 
of  combustion  from  two  boilers  when  working  together.  The  fans 
were  manufactured  by  Messrs.  Musgrave  &  Co.,  of  Belfast ;  they  are 
provided  with  ring-lubricated  water-cooled  bearings,  and  are  driven  by 
a  40  H.p.  440-volt  three-phase  motor,  having  a  speed  of  360  revs,  per 
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min.     The  motor  is  of  the  totally-enclosed  squirrel-cage  tvije  {see  \  a  pressure  of  about  2|  lb.  per  square  inch.     It  was  manufactured  by 
Fig.  9).  '  !  the  St urtevant  Engineering  Co.,  U.S.A.  ». 

The  chimneys,  manufactured  by  Clayton,  Son  &  Co.,  of  Leeds,  are  '       The  coal  bunkers  are  situated  in  the  centre  of  the  boiler  room  (see 


SOOT  £  ASM 
RLCEIVER' 


Km.    4. — IxJNGITL'DINAL    SECTION    THROl(;H     BoiI.ER     AND     ECONOMISEK    RoOMS. 


made  up  of  niiJd  steel  i)lateH  varying  from  .J|,  in.  to  J  in.  in  thickness. 
They  arc  (>  ft.  intcmul  diamclcT,  brick  lined,  the  lops  l>eiiig  87  ft.  (» in. 
above  the  (iriiig-lloor  level.     The  asii  from  the  IxtilcrK.  after  jiassiug 
over  the  back  end  of  the  grate,  drops  into  iv.sh 
hoppers,  and  from  that  poiiit  is  taken  jK-riodically. 
by     means    of      .Messrs.      jijkbc(i<l<     &     Wilco.x  s 
suction  ash    arrangement,    to  a    large    receiver 
}»laced  at  the  entrance  to  the  coal   bunker  roads 
(see  l''ig.  10). 

From  this  receiver,  the  ash.  after  having 
been  cooled  by  a  sfiray  of  wat<T  injected  into 
the  receiver  itself,  is  load;>d  jxTiodicaliy  into 
wagons  at  the  main  line  level.  Provision  is 
nnvdi'  so  that  soot  from  tlie  eronomisers  can  be 
dealt  with  in  the  .same  way  as  tlie  ash.  Klectn 
cally-driven  ash  bn-akers  are  providtnl  l)etwi'<'ii 
tlie  a.sh  hopper  and  the  suction  ash  \>\\^.  The 
ash  jiipc  is  ma<le  of  cast  iron,  and  is  Sin. 
diameter  by  1i  in.  thick.  It  nms  along  the  ash 
tunnel  the  full  length  <if  the  boiler  room.  In 
this  pipe  two  inlet  boxes  an-  arrangcnl  under- 
neath each  boiler,  so  that  the  ash  may  ilrop 
straight  into  the  ash  ho])iK'r.  through  the  breaker, 
direct  into  these  inlet  boxes,  .\t  the  cn«l  of  the 
main  ash  pipr  there  is  a  bell -juonth  o)»ci 
admitting  air.  The  soot  from  the  ecou' 
is  taken  by  a  sejiarate  east-iron  pijio  runnu  _' 
mulerneath  the  eeonomiser  lloor. 

The  ash  receiver  has  a  capacity  of    HO  1«»n», 
ai'd  is  provided  at   the  bott«uu  with  a  two-way 
shoot,  so  that    the  contents  may  Ih»  discharge*! 
into  wagons  on  either  of  the  roads  which  nin  over  the  c«>al  bunkcnv. 
The  air  exhauster  is  motor  driven  {.«ff  Fig.  1 1 ).  and  is  of  the  "  Root  s," 
blower  tyjie.  having  a  cajiaeity  of  .3.2i»0  cubic  ft.  of  air  per  minute,  at 


Figs.  8  and  10),  and  are  filled  by  means  of  bottom-hopper  wagons, 
the  rail  level  being  37  ft.  above  the  boiler  room  firing-floor  level,  and 
7  ft.  abov«'  the  eeonomiser  floor  level.'    The  ho])pers  are  constructed 


Ki. 


"inr.  ViBW  i>r  IViwkb  Statikn.  showing  Octgoi.m.  Trans.mi 
(North  Vikw). 


LiM 


of  mild  stoel  plating.  an<l  are  of  ample  capacity,  holding  "•*•  tons  of 
oo«l  without  trimming.  CorrugattHl  sheet -st<el  partitions  <4p]Mrate 
the  coal  bunkers  from  the  economiscrs. 
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,  Each  boiler  is  fcd^by  a  separate  hopper  having  two  shoots  directing 
the  coal  into  the  receivers  for  the  chain -grate  stokers,  suitable  baffles 
controlling  the  supply.  A  30-ton  weighing  machine  is  provided  on 
the  approach  road,  for  checking  the  coal  supply.  No  weighing 
apparatus  has  been  installed  onUhoJbunkers^themselves. 


Fig.  7. — View  of  Turbine  Room. 

jThere  are  three  coal  sidings  for  the  exclusive  use  of  the  power 
station.  Two  are  used  for  full  and  empty  wagons  respectively, 
having  a  capacity  of  24  20-ton  hopper  waggons  each  ;  the  third  siding 
is  used  chiefly  for  shunting  purposes,  and  accommodates  16  20-ton 


Turbine  /{ooin.-  The.  turbine  room  i.s  188  ft.  long  and  64  ft.  wide. 
The  turbine  room  floor  consists  of  cast-iron  non-slip  grating.  Suitable 
wells  are  arranged  so  that  all  auxiliaries  in  the  ba.sement,  which  is 
20  ft.  below,  can  be  lifted  directly  by  the  crane.  A  .">0-ton  electric 
overhead  travelling  crane,  made  by  T."  Broad  bent  &  Sons,  of  Huddere- 

field,  is  provided  in  the  turbine  room, 
having  a  span  of  61  ft.,  and  travels  the 
full  length  of  the  building. 

.5,000  kw.  Turho  -  Alternator  Sets. — 
Two  main  generator  sets,  each  having 
a  normal  capacity  of  o,(J()()  kw.,  are 
installed.  The  turbines  were  manu- 
factured by  Dick,  Kerr  &  Co.,  of 
Preston.  They  are  of  the  "  Impulse  " 
type,  having  a  "  Curtis  "  wheel  at  the 
high  -  pressure  end,  the  remainder 
being  on  the  "  Rateau "  princi- 
ple. The  speed  is  1,500  revs,  per 
min. 

Each  turbine  has  two  rows  of 
"  Wolfram "  steel  blades  on  the 
velocity  wheel,  and  10  rows  of  brass 
blades  on  the  low-pressure  wheel,  the 
axial  and  radial  clearances  being 
o  mm.  and  7  mm.  respectively.  The 
governor  gear  of  each  turbine  is  fitted 
with  a  small  electric  motor,  enabling 
the  gear  to  be  controlled  from  the 
main  switchboard.  The  total  weight 
of  each  turbo-altemator  is  115  tons 
16  cwt. 

Each  alternator  consists  of  a  Dick- 
Kerr  two-pole  three-phase  machine 
generating  at  6,600  volts,  25  cycles, 
and  is  capable  of  carrying  25  per  cent, 
overload  for  two  hours  and  50  per  cen*^. 
overload  for  five  minutes.  The  alter- 
nators are  self- ventilated  by  means  of 
fans  fitted  on  the  shaft  at  each  end  of 
the  rotor.  The  air  for  ventilation 
passes  through  Heenan  &  Froude  wet- 
air  filters,  each  of  which  can  deal  with 
25,000  cubic  ft.  to  30,000  cubic  ft. 
of  air  per  minute^  the  air  passing 
through  the  filter  at  an  approximate  velocity  of  1,500  ft.  per 
minute. 

Each  turbo -alternator  is  complete  with  its  own  condensing  plant, 
the  latter  being  manufactured  by  W.  H.  Allen,  Son  &  Co.,  of  Bedford, 
and  consisting  of  condenser,  steam  jet  ejector,  circulating  water 
pump,  kinetic  air  pump,  extraction  and  delivery  pumps,  as  shown  in 
Fig.  12.  The  condensers  are  of  the  surface  type,  of  sufficient  capa- 
city to^deal  with  82,000  lb.  of  steam  per  hour,  and  are  capable  of 


Fig.  8. — View  of  Boiler  Room. 

hopper  wagonSc  Convenient  connections  are  made  with  the  up 
and  down  main  lines,  and  the  sidings  are  so  arranged  that  unneces- 
sary shunting  is  reduced  to  a  minimum,  and  does  not  involve  the 
main  lines. 


Fu;.  9. — IxDucED  Draught  Fax  and  Motor. 

maintaming  a  vacuum  of  28'1  in.  (barometer  30)  at  full-load  when 
supplied  wth  cooling  water  at  the  rate  of  6,'^00  gallons  per  mmute  at 
a  temperature  of  75°F.  The  condensei-s  have  a  diameter  of  80  in., 
and  each  is  fitted  with  3,464  tubes  having  an  internal  diameter  of 

d2 
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J  in.,  the  total  cooling  surface  being  9,5(X)  sq.  ft.     The  weight  of  each 
condenser  (exclusive  of  water)  Ls  38  tons. 

The  circulating  water  pumps  are  of  the  "  Conqueror  "  centrifugal 
self-regulating  type,  with  20  in.  diameter  suction  and  delivery 
branches,  and  are  capable  of  delivering  6,700  gallons  of  water  per 


densing  plant  is  on  the  Westinghouse-Leblanc  patent  system,  and 
cou'^ists  of  condenser,  circulating  water  pump,  air-pump  and  extrac- 
tion and  deliver^'  pump.  A  Westinghouse  surface  four-flow  type 
condenser  is  u.sed,  which  has  a  cooling  .surface  of  850  sq.  ft.  It  is 
capable  of  dealing  with  the  turbine  exhaust,  and  maintaming  a 
vacuum  of  27-5  in.  to  28-5  in.  (barometer  30  in.)  on  full-load  when 
supplied  with  cooling  water  at  the  rate  of  784  gallons  per  minute,  at  a 
temperature  of  75=r.  It  is  6  ft.  8i  in.  between  tube  plates,  and  con- 
tauis  652  tubes  of  solid  drawn  brass  I  in.  O.D.  and  18  I.W.G.  The 
total  weight  is  approximately  5  tons. 

The  circulating  water  pump  is  of  the  centrifugal  type,  ha^^ng  8  m. 
suction  and  delivery  branches,   and   is   capable  of  delivering   784 


Ym.  i()._AsH  I'lANT  Hk(Hvfb. 

minute,  againstra  35  ft.  head  when  nun.in^  at   4H5  ,vvs.  per  min 
k"  h  IMunp  is  .linvtly  driven    by  a   Dick-Kerr   >!.,-  nnu    nuhut.on 

motor  of  1 10  ii.fi.r.  ,  .  ,    ., 

The  steam-jet  ejector  is  sup,.!!.-.!  by  a  H  n,.    st<-aM.,,.i.c-,  an<     the 
J,md«.<l  sK-a.n  con.sumption  is  ..-75  .K-r  cent    of  the  turbme  stoan, 
cnsuu.i.tioM.     When  on  full-load,  this  will  take 
405  lb.  of  steam  jK-r  hour.     The  kin.lK'  air  pump 
(7  in    boH!,  45.0(K)  gallons  jK^r  hour,  00  ft.  head), 
extraction    pwmi)    (5  in.    suction,    3  in    delivery. 
10  2(K)gaiions  per  hour,  40  ft.  delivery  head),  and 
the  <l.liv<n'   pumi)  (3  in.  .suction  and    .lelnvry. 
10  200   gallons    jK-r    hour,    20  ft.    heat!)    are    all 
mounted  on  one  bed-plate,  and    are  driven  by 
means  of  a  Dick-Kerr  45  H.H.r.alip-nng  motor  at 
1.450  revs.  ])er  min. 

.-,(MJ  Lw.  (ieami  Tiirho-  Alleniatm:  -The  IK)w«t 
for  tlie  auxiliary  ui)paratus  is  provided  by  a 
5(M>  kw.  g<'ar(lrivcn  turlK)-uHemator.  built  hy 
the  British  Westinghouse  Co.  («'C  Kig.  13).  This 
set  which  is  complete  with  a  surface  condensing 
plant.  ^'enerat<'s  jx.wer  at  440  volts,  2o  cycl(>s. 
luH\  the  turbine  is  of  the  West ingho.is*.  higli- 
im-H.sure  "  ImpulHC "  tyiK'.  running  at  AM^> 
Irvs.  iH-r  min.  The  turbine  has  tw<.  n.ws  <. 
nickel  st.Hl  l.hules  on  the  vei..<ity  wh«M«l.  and 
10  mws  of  ni<kel  steel  bhides  o.i  the  low  pn-ssim' 
wheel,  the  axial  and  ra<lial  clearances  l)eiiig  ^  ni 
—  .j",  in.  and  ]  in.  ifs|HMtively. 

The     total     weight     of    the     t  urlM)-altenmtor 
complete  with   gear  an.l    gear-case    is    appi-xi 

matelv   30  tons.     The    gearing,    which    gives   a 
.siH-ed'  ivduction    of    3.6tM>  7.50   iws.    Ikt    nun 

1ms    been    mam.fartun.l     l)y     l)avi<l     Bnnvn  & 

Sons,    of    Huddcrsliehl.     The    gear  wheel    ha*,  a 

,im  of  social   high  earlHMi   stiH>l    bu-.lt   up  on  a 

steel  snider,  an.l  has    1S3   teeth.      The   pnuon    is   '»'"»*; J."!'"   "*"  "« 

■niVkel'st!.!,  and  has  3S.teeth.  with  a  pitch  of  teeth  0..'>9.^.n.  and  a 

""n^'gelu^ltol  isof  the  Westinghouse  ^'l'<'"-VS["'^'l!,!'^^- 
ly,H-,  callable  of  giving  a  continuous  output  of  500  kw.      I  ne  e,in 


].•„;.  U._AsH   Plant   Hi.uwkk. 

Mllons  of  water  per  minute  against  a  head  of  23  ft.  when  running  at 
I  440  revs.  ]wv  min.  The  air-pump  is  of  the  Westinghouse-Leblanc 
rotarv  valveless  dry-air  type,  with  a  4  in.  suction  branch,  and  a  3  m. 
delivery  branch.  A  centrifugal  extraction  and  delivery  pump  is 
used,  capable  of  delivering  11-6  gallons  of  water  per  minute  against 
a  head  of  8  ft.  when  ruiming  at  1.440  revs,  jx-r  mm.  All  the  three 
l)umps  are  mounted  on  one  common  l)ed-plate,  and  dnven  by  a 
•>2  B.H.i'.  motor,  the  approximate  total  weight  bemg  2  tons  The 
arrangement  of  the  circulafng  water  pipes  is  seen  in  Fig.  14. 

The  hot -well  is  arranged  cent  rally  bet\\e<Mi  the  mam  generators, 
and  is  of  liberal  capacity,  holding  1.460  gallons.     It  is  divided  into 


Fl.i.   12.— t'0NnKNSIN«J    ri.WT,  .^.OOO  KW    T.  Ull..   AlTniNAWU. 


two  comiwrtincnt»».  so  that  the  valves  may  l)e  examine*!,  and  the 
tAnkB cleiined  and  i);nntod,  without  i.utting  it  <Mit  of  eommi.s.sion. 

Provision  is  made  for  a  supply  of  make  up  w  atcr  fn>m  an  auxUiar>' 
1  ank.  fe<l  from  the  cin-ulal ing  water  mains.  This  water  is  treated  in 
a  softener,  and  the  supply  regulated  by  a  3  in.  float  valve  m  the  hot 
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well.  An  emergency  connection  is  also  taken  from  the  town's  main  ; 
this  also  is  controlled  by  a  similar  valve  operating  at  a  lower  level  in 
the  hot-well.  The  condensate  from  the  turbines  is  introduced  at  a 
point  below  the  minimum  water  level  in  the  hot  well,  so  as  to  prevent 
aeration.  Connections  are  taken  from  the  underside  of  the  hot-well, 
one  from  each  division,  uniting  in  a  common  main  to  the  feed  pump 
suction.  The  water  in  the  hot-well  is  heated  by  means  of  four  Sin. 
exhaust  steam  ejectors,  the  exhaust  steam  being  taken  from  the 
turbine  feed  pump. 

Two  test  tanks,  mounted  on  weighing  machines,  are  carried  on  the 
top  of  the  hot  wqII,  and  arranged  to  work  alternately  and  indepen- 
dently of  each  other.  The  condensates  from  all  the  sets  are  so  con- 
veyed to  the  hot-well,  that  the  condensate  from  any  one  set  can  be 
passed  through  the  test-tanks,  while  the  others  are  delivered 
directly  to  the  hot-well. 


Fig.  13. — 500  kw.  Geared  Turbo- Alternator. 

A  suitable  tumbler,  constructed  to  direct  the  flow  of  water  into 
one  tank  or  the  other,  is  placed  between  and  above  the  two  tanks. 
By  this  means  the  water  is  diverted  without  interfering  with  the  con- 
tinuous delivery  from  the  set  under  test.  Each  test-tank  has  a  total 
capacity  of  3,800  lb.  of  water,  dischargmg  through  a  6  in.  quick- 
acting  valve  directly  into  the  hot-weU  below.  The  weighing  machines 
are  graduated  to  read  zero  when  the  tanks  are  empty. 

{To  be  continued.) 


THE  PREDETERMINATION  OF  THE  PERFORMANCE 
OF  DYNAMO-ELECTRIC  MACHINERY.* 

BY  PROF.  MILES  WALKER. 

Summary. — The  Paper  opens  with  a  discussion  on  general  methods  of 
calculating  dynamo -electric  machines  and  gives  an  outline  of  a  method 
which  is  applicable  to  all  types  of  such  machines,  whether  alternating - 
current  or  continuous-current  generators,  motors,  or  rotary  converters. | 


Almost  every  electrical  designer  has  his  own  particular  method  of 
calculating  a  machine  and  arriving  i'oughly  at  its  performance. 
Some  of  these  methods  are  short,  others  are  exceedingly  elaborate. 

Our  ability  to  foretell  the  performance  of  an  electrical  machine, 
whether  it  be  an  alternating-current  or  continuous-current  generator 
or  motor,  or  a  rotary  converter,  depends  in  the  main  upon  our  ability 
to  calculate  : — 1.  The  magnetising  current  ;  2.  The  armature  re- 
action ;  3.  The  losses  in  copper  and  iron  ;  4.  The  temperature  rise  ; 
and,  in  the  case  of  commutating  machines,  5.  The  cominutating 
conditions.     This  Paper  will  only  deal  with  the  first  four  of  these. 

Whatever  the  machine  may  be- — alternating-current  or  continuous- 
current  generator,  induction  motor,  or  rotary  converter — the  methods 
of  calculating  these  quantities  are  in  the  main  the  same.  It  is, 
therefore,  possible  to  have  one  general  method  of  calculation  for  all 
these  machines,  and  if  we  examine  the  methods  of  design  described 

*  Abstract  of  a  Paper  read  before  the  Institution  of  Electrical  En- 
gineers on  13th  inst. 

t  H.  D.  Symons  and  M.  Walker  :  "  The  Heat  Paths  in  Electrical 
Machinery,"  "  Journal  "  I.E.E.,  Vol.  XLVIIT.,  p.  674,  1912. 


in  text-books  and  in  articles  published  in  the  technical  journals,  we 
.shall  see  that  they  can  be  broadly  divided  into  two  cla-sses  : — 

1.  Tho.se  which  take  as  the  basis  of  the  design  the  total  flux  per 
pole  ;  and 

2.  Those  which  take  as  the  basis  the  maximum  flux  density  in  the 
air-gap. 

For  instance,  in  calculating  the  E.M.F.  generated  in  the  armature, 
one  writes 

Eg=KtfS^/AO-<' (1) 

where  /  is  the  frequency,  S  the  number  of  turns,  $  the  flux  per  pole 
and  Kt  a  (.oefficient  depending  upon  the  field-form  and  coil  breadth. 
Where  the  flux  density  in  the  air-gap  is  the  initial  quantity  kept 
in  view,  the  formula  for  the  voltage  generated  in  a  single  conductor 
takes  the  form 

eg=vBlxlO~«  (2) 

where  v  is  the  velocity  in  centimetres  per  second,  B  the  flux  density 
in  the  air-gap,  and  I  the  length  of  iron  in  centimetres. 

The  first  method  has  the  advantage  that,  after  fixing  Kt,  it  only 
deals  with  the  total  flux,  without  troubling  about  the  distribution  of 
the  lines  of  force  in  the  air-gap ;  but  this  very  feature  limits  its 
application  to  those  cases  where  we  are  content  to  know  the  mean 
E.M.F.  generated.  The  first  formula  is,  therefore,  not  so  generally 
applicable  as  the  second  one.  The  author  shows  they  may  be 
combined  as  follows  :  If  5  is  the  flux  density  in  the  air-gap,  r  the 
radius  of  the  rotor  in  centimetres,  and  Rps  the  speed  in  revolutions 
per  second,  then  the  total  flux  passing  into  the  rotor  will  be 

Bx2nrl, 

and  the  total  flux  cut  per  second 

Bx2irrlRp,. 

Writing  Aff  for  the  total  working  surface  of  the  armature  (the  area 


of  the  gap  space) 
conductor 


-2nrl,  we  have  the  E.M.F.  eg  generated  in  one 


eg=AgBRpsX  10-^ 


(3) 

or  eg=AgBRpmX  (I /m)x  10'^ (4) 

The  expression  AgB  gives  us  the  magnetic  loading  of  the  frame. 

If  now,  instead  of  a  uniform  air-gap  and  a  constant  flux  density 
we  have  salient  poles  and  a  flux  density  varying  from  point  to  point 
along  the  gap,  the  formula  for  the  average  E.M.F.  generated  in  the 
conductor  becomes 

eg=KfXAgBxRt.,nX(l/m)xlO-^ (5) 

where  Kf  is  a  coefficient  depending  on  the  ratio  of  the  pole-arc  to  the 
pole-pitch.  This  coefficient,  K/,  is  in  fact  equal  to  the  ratio  of  the 
area  of  the  curve  representing  the  field-form  to  the  area  of  the  rect- 
angular field-form  which  we  should  have  if  the  pole-arc  were  equal 
to  the  pole-pitch  and  the  air-gap  were  perfectly  uniform.  Where  a 
number  of  conductors  Zg  are  connected  in  series,  as  in  the  armature 
of  a  continuous-current  generator,  the  formula  for  the  total  E.M.F. 
generated  becomes 

E  g=KfX  AgB  xZsXRpmX{l  160)  X  10-^ (6) 

Here  A  gB  is  the  ideal  magnetic  loading  of  the  frame  ;  that  is  to  say, 
the  magnetic  loading  which  we  rould  have  if  the  pole-arc  were  equal 
to  the  pole-pitch.  The  coefficient  K/  informs  us  what  fraction  of  this 
ideal  magnetic  loading  we  have  in  the  machine  in  question. 

The  author  shows  that  for  an  alternating-current  generator  the 
formula  is  : — 

Eg  =  KeXRpmXZaXAyBX{ll6(i)X\Q-^ (7) 

where  Kg  takes  account  of  the  area  and  shape  of  field-form  and  also 
width  of  phase  bands  of  armature  conductors.  He  shows  that  AgB 
has  a  fairlj'  definite  maximum  value  for  a  given  frame  and  the  maxi- 
mum flux  density  in  the  teeth  is  found  by  dividing  this  quantity  by 
total  tooth  area. 

Multiplying  (7)  by /«  the  current  in  armature  conductors  we  obtain 
a  formula  containing  both  the  magnetic  and  current  loading.  Both 
these  quantities  being  clearly  before  us  during  our  consideration  of 
alternative  designs,  we  can  observe  how  one  decreases  and  the  other 
increases  in  the  fight  for  room  which  occurs  between  iron  and  copper. 

The  author  next  gives  a  general  method  of  design,  and  ^vith 
reference  to  field  form  and  coefficient  Ke  refers  to  the  Appendixes 
I.  and  II.     He  also  refers  to  a  typical  calculation  sheet. 

Calculation  of  the  Perforinance  of  a  Three-phase  Turbo-generator 
from  the  Dimensions  of  the  Machine. — The  machine  chosen  is  a 
2,700  k.v.a.,  6,600-volt  three-phase  50-cycle  generator  to  be  driven 
by  a  steam  turbine  at  3,000  revs,  per  miu.  The  power  factor  of  the 
load  is  0-8  ;  the  amperes  per  terminal  236 ;  the  amperes  per  con- 
ductor 236  ;  the  permissible  temperature  rise  45°C  (by  thermometer). 

It  is  not  within  the  province  of  this  Paper  to  give  the  considera- 
tions which  fix  the  dimensions  of  the  machine ;  the  dimensions  are 
supposed  to  be  given,  and  the  problem  is  to  calculate  the  performance. 
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The  external  dianietei  of  the  stator  stampings  in  122  cm.  :  the 
lx)re  is  63-5  cm.,  and  the  gross  length  of  iron  115  cm.  The  circum- 
ference of  the  working  face  is  192  cm.,  and  the  area  22,100  sq.  cm. 
There  are  21  radial  air- vents  in  the  stator,  each  0-9.j  cm.  wide,  giving 
a  net  length  of  iron  and  jjaj)er  of  95  cm.,  and  a  net  length  of  iron  in  the 
armature  of  84-5  cm.  The  depth  below  slots  is  25  cm.  The  cross- 
section  of  the  stator  iron  is  2, I20sq.  cm.,  and  the  volume  (>45,000 
cubic  cm.  I'here  are  'id  "lots,  the  dimeiwions  of  which  were  given  in 
the  Paper,  each  containing  six  conductors  0-4  x  1-7  cm.,  giving  a 
current  density  of  .3()4  ;iiii[jeres  fK-r  square  centimetre.  The  volfjige 
coefficient  (*ee  Apj>endix  II.)  is  0-392.  There  are  21G  coiidii'  ti>i>  in 
all  the  phases.  The  voltage  formula  reads  as  follows  : — 
O.fiOO    fl-392    r/)x216x/lgBx  10-« 

The  total  cross-section  of  all  the  stator  teeth  {see  Appc-ndix  1.) 
=  10,600  sq.  cm.,  so  that  the  den-sity  in  the  stator  teeth 

-l-.56xlOVlO,600-==  14,700  C.G.S.  lines  per  sq.  centimetre. 

From  our  iron-loss  curve  the  loss  is  0-1  watt  jkt  cubic  centimetre, 
giving  4,4(Kj  watts  in  44.fMX»  cubic  cm.  The  held-form  ccjustant  A',, 
amounts  to  0-625  (see  ApjK-ndix  I.),  so  that  the  working  Hux  jht 
pole  is  1  m     10"    0-625  2  -  48-5  ■:  10«. 

As  the  cross-section  of  the  stator  iron  is  2.120  sq.  cm.,  we  have  the 
flux  density  behind  the  slots 

=  48-5xl0'/(2     2,120)=- 11,400  lines  jjer  square  c-entimetre. 

This  gives  a  loss  of  0()«  watt  per  cubic  centimetre,  or  39.0(K>  watts 
in  all,  which,  added  to  the  loss  in  the  teeth,  gives  a  toUil  of  43.4<K). 

The  resistance  t)f  all  the  armature  cfinductors  in  series  (Mee  .Apix-n- 
<lix  1\'.)  amounts  to  015  ohm,  or  0-05  ohm  per  phase.  The  increase 
in  the  armature  cop|K'r-Io8s  owing  t^»  ethly  curn-nt.s  in  the  copjK'r. 
worke<l  out  by  the  method  given  by  Field,*  amounts  to  5  per  cpnt. 
The  total  loss  in  a  nielre  length  of  coil  amounts  to  105  watts.  Tlie 
looling  surface  of  a  metre  length  of  coil  is  1,2(M»  .sq.  cm.,  so  that  we 
have  0-088  watt  per  squan*  centimctn*.  As  the  thickness  of  insu- 
lation is  0-27  cm.,  we  have: — 

OOHS  (»-27  (i(KH2  20  ('.  difTciciKc  of  (ci.nM-r.it  utc  l.i(\v.-<-n  coppt^r 
and  iron. 

R<;lurnnig  now  t(j  the  looses  to  lie  (ii-Mpatcd  l>_\  tlic  >t,ilc.i 
we  find  that  the  total  armature  eopjK-r  loss  amounts  to  10,."M' 
.Multifilying  this  by  115/265,  we  get  4,600  watts  for  the  buried  eop|x?r 
loss.      The   iron   loss   plus  the   buried   c(ip|MT  loss  thu^ 
48,fWH»  watts.     To  this  we  may  add   10  jkt  cent,  for  ci  I 

other  undetorminetl  losses,  making  in  all  5.'{.(KK»  watts  to  Im-  dissi|tated 

byfl>         '  '  ■'  ,i.,r.     Wean-all..       

and  .in  fhe  basis  of  . 

'  \  III.,  of  the  •'.loumnl,"  take  25  deg.  as  the  mean  tennM-rature 
.iiiM  n-nce  be  -  ■'  ,„i  jr(,i|  jn  \]  ,p.     The  vel«Kity  of 

the  rotor  in '.'  .,nd  ;  so  th..  e 

26=watt8  per  itquaro  centimetre  ■  3.'W/I  '■  O-l  .92. 

I.e.,  Miitfs  jK'r  square  centimetn'=  ()-77. 

Mulfip' his  by  the  nrcn  of  the  workui^  i.uc.  22.1(M>,  wr  get 

17  kw.  <i  1  fnmi  the  working  face. 

Next,  as  to  the  watts  dissipat^'d  innii  the  sides  nf  tin-  \< 
ducts,  here /»,  uuiy  l>e  taken  at  0-tKK(7  I- '        *  i.  \|         \',i,,..iii 

air  supply  of  4  cubic  nu'ln's  jkt  iu'eond.  .  in  the 

duitM  m.iy  Kc  t.iken  at  8  metres  , 

The  mean  dillcicncc  of  t4-m]M<rai  ..^.    i..  ....■.,  t  i.. <.■  .  i..    ><.iu    ..I 

the  «iu(ts  may  be  Uiken  as  13  (*    for  u  tem|>eratun*  Hn*-  ni  tlie  iron 
of  45  C.J     Thus  the  watts  ].  .  eenlime(n>  will  Ik- 

13     i.<p,i..<.     0(107. 

The  total  area  of  nW  the  iluets  is  4fiU,()00  mj.  i  ui..  whirh  e«n  get  ri<l 
of  a  total  of  :i3.0(MI  watts. 

The  watts  dissipati^l  fnini  tli>  VI.) 

may  be  taken  at  0-15  •  43.(MKI^  (...:  ....tt«  ; 

so  that  (he  t<>m|K<mturr  riito  will  l»r  v 

At   no  l«>ad  n.mU)  v(»ltM  thecal 

an>  only    112;     btit   with    the  ii.        .      .    .    .      „.  

amount  to  350.     At  7.fiOO  volts  the  inrnvuM<  is  fitim  300  to   I.IMNI 

amjH»n'  turns.     Tliese  ant|MMT  tm 

method  given  in  .\p]M-ndix  I    an..  i 

we  should  design  the  winding  to  cKny  2t».0'W»  am|ierp-ttim)- 

Vn  the  \v\rt  of  the  win.  '      "  '  '        ' 

.llMi.   lilt     to    CCMtl.    it     IN    HOI! 

the  jMirt  lying  in  the  alot<».     In  this  raw  the  held  ooiU  arv  ma<le  of 

•  .\.   H.   Field  :    "  |.>|dy  Curnnts  in   I/irgr  > 
"  TrnnmirtionB  "  i>f  the  Amerirun  Inotiliile  of  I 
XXIV..  p.  7«l.  MM).').     S,f  .i/.«.  M.  ».  Field  : 
""'•1 '"  . '".I.nirnnri.K.K.  Vol,  .\.\.\1U..  |..  Ui;.-..  r.ii.4 

t  .  Vol.  XLVIII..  p.  712.  I'.»12. 

I  li»<i..  |>.  7l;l. 


copper  .strap  measuring  0-305  cm.  thick  by  1-9  cm.  wide.  The  part 
which  is  to  lie  in  the  slot  is  then  milled  down  to  1-52  cm.  wide.  There 
arc  720  metres  of  the  smaller  section  and  372  metres  of  the  larger. 
The  resistance  of  the  whole  is  0-395  ohm,  cold,  or,  say,  0-475  ohm, 
hot.  The  thickness  of  the  wall  of  insulation  in  the  .slots  is  about 
0-15  cm.,  and  as  the  loss  per  square  centimetre  is  about  0-18,  we 
would  expect  to  get  0-18x0-15  0-0012=22-5'C.  difference  of  tem- 
(KTature  between  copper  and  iron. 

Calculation  of  the  Performance  of  an  Induction  Motor  from  the 
Dimensions  of  the  Machine. — We  must  assume  that  the  dimensions 
are  given  to  us,  and  that  it  is  required  to  calculate  as  nearlj-  as 
jxj.ssible'  the  quantities  required.  We  have  cho-sen  a  600 h.p.,  10-pole 
motor,  to  work  on  a  three-phase  circuit  at  2..500  volts  and  50  cycles. 
The  sjTichronous  six-ed  will,  therefore,  be  600  revs,  per  min.  The 
outside  diameter  of  the  stator  stampings  is  127  cm. ;  inside  diameter 
H>0  cm.  ;  gross  length  46  cm.  There  are  .seven  air  ducts  in  lx)th 
the  stator  and  rotor,  each  duct  0-8  cm.  wide.  The  net  length  of 
iron  and  paper  is  39-4  cm.  ;  taking  89  per  cent,  of  this,  we  arrive  at 
a  net  length  of  iron  of  35  cm.  The  de])th  of  iron  below  the  slots  is 
9  cm.  The  cross-.section  of  iron  behind  the  slots  is  315  sq.  cm.,  and 
the  volume  is  117.000  cubic  cm. 

Tliere  are  120  slots  in  the  stator,  each  containing  six  conductors, 
0-36  .sq.  cm.  in  area.  These  conductors  form  cchIs  lying  in  slot*  1  and 
16,  2  and  15,  3  and  14,  4  and  13,  so  that  they  form  a  normal  full- 
jiitch  concentric  winding.  The  total  number  of  conductors  in  all 
plia.ses  is  720. 

The  first  step  in  the  calculation  is  to  arrive  at  the  total  magnetic 
loading,  A^^ ;   this  is  obtained  from  the  formula 

Volts=KeXR,,s<'So.  of  conductors  ;<  J^fi     10-*. 
or  2,450=0-41  x  10 x  720 x ^„5 x  10-8. 

He  next  calculates  the  following  quantities:  — 

-4 j,.6=  magnetic  loading   =0-83  X  10* 

-4 {,= working  face  =14,400  sq.  cm. 

Tooth  density  =17,000  line.s  i)er  .square  centimetre. 

Total  tooth  iron  loss         =2,660  watts. 

Flux  per  pole  =5-5  x  10* 

Flux  den.sity  in  ."^tator  iron  =  8.750  lines  {ler  squaiv  centimetre. 
Total  iron  loss  7.860  watts.  Buried  copjier  lo.ss=3,lOO  watt-s.  Total 
iron  and  copper  lo.ss  10,960  watts.  Temi)erature  rise  30X.  Mag- 
neti.sing  current  46-2  amj)eres.     Rotor  loss  5.760  watts. 

The  short-circuit  current  works  out  to  635  amperes.  From  the 
magnetising  current,  no-load  loss  current,  and  short-circuit  current, 
we  cat\  work  out  the  circle  diagram  in  the  usual  manner.     T'  - 

us  ^he  ]X)wcr  factor  at  full  load  as  0-88  ;    the  starting  torq     . 
times  full-load  torque  :    the  maximum  torque,  2-7  times  full-loud 
torque;    and   the  maximum  horse-power,    1,500  H.P.     "" 
full  load  is  fomid  by  taking  the  ratio  of  the  rotor  losses 
input.     The  outjjut  of  the  rotor  at  full  load  is  448  kw.,  so  that  the 
sli|>  will  Ik-  1  -27  per  cent. 

Ai'i'EXDix  I.     Plotting  the  Fikijj-korm  of  a  Cvlixdrk  al  Fielo- 
Mauxet  with  Highly  .S.\TrRATED  Taper  Tkkth. 

In  cases  where  the  teeth  of  the  field-magnet  are  taixrctl  and  highly 
saturated,  the  matter  is  somewhat  more  difticidt,  and  it  may  be  well 
to  illustrat<-  the  j)rocess  in  the  following  exaini)le: — 

The  lirst  step  in  the  j)n)cess  of  drawing  the  lield-form  is  to  plot  mi 
"  air-gap  and  tooth-saturation  "  curve  ;    indeed;  where  the 
of  the  rotor  is  not  uniform  all  niund.  it  is  n.  '    ' 

curve  for  each  kind  of  slotting.     Thus,  one  ot 
for  the  i)art  of  the  rotor  which  is  uniformly  slotted,  and 
curve  is  required  for  the  jxilar  projection,  which  "may  lie  "-^  • 
one  laigi-  toolli.     These  curves  an-  shown  in  Fig.  I  and 
F  and  ii. 

In  Table   I.  arc  ^n.-n  ihe  ligiircs  fn)in  wliich  the  "!<■>"••"  «»«1 
tooth  saturation  "  curve  for  the  .slotted  ]>art  of  the  rotor  ' 

In  these  curves  it  is  well  to  take  as  abscissa"  amjx-n 
"-!  MS  onlinnt«-s  the  (lux  den.sity  in  the  air-pap  on  th*  ... 

'p.     Tin-  Hux  density  on  this  line  may  be  taken  as  tl  ■''" 

fiom  which  the  Hux  density  in  an  adjacent  tooth  may  Iw 

The  length  of  (he  air-gap  is  2-25  cm.,  and  the  air-gap 
is  1-08:   BO  that  the  amp«'re-tums  on  the  gap  are  equal  to  lig \i-i6 

1  "*»     0  796.     Therefon\  for  7.(KK»  lines  \>cr  square  centimetre  in 
til'   ^.t\t  we  have  Amix-n^-tums  jx^r  jjole  ^13..">00. 

This  ihves  us  the  "  air-gap  line  "  shown  dottc-d  in  the  ligure. 
(''  f  the  air-gap  adja<x»n(  to  the  jxilar  proj< 

"'  !"ts  in  the  rotor    but   only  ventilatii\g 

oocfTirient  is  only  102.     The  air-gap  line  of  this  jwrt  would. 
'  '      '  the  thick  dotted  line  in  Fig.  1. 

'  ,  i  finding  the  amjiere  turos  exiiendrd  on  the 

'"  II  consider  three  sections  of  the  teeth :  one^  <  «« 
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Table  I. — Calculatic 

n  of  Ampere- turns  on  Taper  Teeth. 

1 

V 

Section  of  teeth. 

Section  of 
iron  and  air. 

K,. 

A 

,  =  5,000. 

B<, =6,000. 

B 

g.=  ii,5f)(). 

hJ 

Bt. 

i  c   JHdB 

^       '    W'. 

6 
a 

S 

Amp.-turn.s 
per  cm. 

to 

S 

ft 
< 

< 

fHfIB 
l6«. 

Difference. 

Amp. -turns 
per  cm. 

C 
u. 

4^ 

flldB 

l6«. 

• 

i        =1. 

—              Sr 

X 

3. 

C' 

10,000  21,300 

2-29 

2-21 

11,100]     ... 

... 

... 

•  •  • 

■  • . 

•  •  . 

... 

290 

\ 

4-5 

.  >  ■                    ... 

13,150 

.  .  • 

8 

36 

15,800 

32 

144 

i7,ibo 

...     ,     64 

D- 

7,300  18,800 

2-56 

3()4 

15,200 

o'l 

... 

18,200 

0-? 

.  .  • 

19,800 

6-35 

! 

\l  4-5 

...     1     ... 

... 

. .  . 

i-7 

198 

880 

7  05 

650 

2,940 

... 

121.T     1,070 

4,8<>J 

4.600  15,400 

3-34 

4-8 

24,000       1-8 

... 

28,800 

7-25 

31,200 

1 

12-5 



... 

Total 

916 

Total 

3,084 

'              Total 

o.0»i 

I 


the  surface  of  the  rotor  ;  another,  D,  half-way  down  the  teeth  ;  and 
another,  E,  at  the  root  of  the  teeth.  It  will  be  found  most  convenient 
to  make  the  calculation  as  if  42  teeth  were  cut  on  the  rotor.  Column 
2  in  Table  I.  gives  the  length  l2—h  between  C  and  D,  4-5  cm.,  and 
between  D  and  E,  4-5  cm.  The  third  column  gives  the  total  cross- 
section  of  iron  in  all  the  teeth  at  the  various  sections.  Column  4 
gives  the  section  of  iron  and  air.  From  columns  3  and  4  we  calculate 
the  ratio  K^  given  in  column  5. 

The  circumference  of  the  middle  air-gap  line  is  61-25  X  ^=192  cm. 
This  multiplied  by  the  gross  axial  length,  115  cm.,  gives  us  .47=22,100 
sq.  cm.  The  apparent  density  in  the  teeth  (that  is,  the  density  there 
would  be  if  no  flux  leaked  along  the  slots  and  vents)  we  will  denote 
by  Br  ;  this  is  most  conveniently  found  by  multiplying  the  density 
m  the  gap  b}'  the  ratio  of  the  section  of  the  gap  to  the  section  of  the 
teeth,  which  is  given  in  column  6  under  the  heading  Bt/Bg.  It  is 
convenient  to  make  the  calculation  of  the  ampere-turns  on  the  teeth 
for  three  densities  in  the  gap  ;  in  this  case,  ^3=5,000,  6,000  and 
6,500.  In  the  seventh  column  will  be  found  Bt  at  the  three  sections 
for  .6^=5,000.     It  will  be  found  that  the  ampere-tums  on  the  part 
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form  we  do  not  know  accurately  the  value  of  Kg,  and  we  cannot  find 
Ke  until  we  know  the  maximum  ampere-tums  on  the  poles.  The 
usual  practice  is  to  guess  the  value  of  Kg  from  experience  of  x>reviou3 
machines,  and  from  it  to  obtain  an  approximate  value  for  the  maxi- 
mum flux  density  in  the  gap.  In  this  case  one  or  two  trials  gives  us 
a  maximum  density  of  7,000  C.G.S.  lines  per  square  centimetre. 
From  curve  G  we  find  that  this  requires  32,700  ampere-tums  per  pole. 
We  now  lay  out  the  spacing  of  the  slots  in  the  rotor  on  the  abscissa 
line  as  in  Fig.  2,  and  write  down  32,700  ampere-tums  per  pole  for  the 
part  of  the  iron  encircled  by  the  conductors  in  slot  8,  12,000  for  slot  7, 
10,300  for  slot  6,  and  so  on. 

Referring,  now,  to  curve  F,  Fig.  1,  we  are  able  to  plot  the  values  of 
the  gap  density  opposite  to  each  tooth.  It  will  be  seen  that  Fig.  2 
shows  two  curves  ;  the  inner  dotted  one  gives  the  value  of  the  flux 
density  opposite  to  the  tooth  between  slots  7  and  8  as  5,400,  as 
obtained  from  Fig.  1.  This  would  lead  to  a  field-fonn  which  is  too 
narrow  across  the  top.     In  order  to  avoid  this,  a  steel  wedge  is  put 
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of  the  tooth  lying  between  C  and  D  are  so  small  compared  with  the 
ampere-tums  on  the  part  from  D  to  E  that  it  is  not  worth  while  to 
apply  Hird's  method  to  the  upper  part  of  the  tooth.  It  is  sufficient 
to  take  the  mean  density,  in  this  case  13,150,  and  find  the  ampere- 
turns  per  centimetre  from  the  magnetisation  curve  of  the  iron,  in 
this  case  8  ampere-turns  per  square  centimetre,  which,  multiplied  by 
4-5,  gives  about  36  ampere-tums  on  the  part  C,  D.  To  find  the 
ampere-tums  on  the  part  D,  E,  we  find  the  value  of  jEdB  for  the 
value  of  Bi  at  D,  equal  to  about  0-lxl0«;  and  the  value  of 
fUdB  for  the  value  of  Bt  at  the  section  E,  equal  to  l-8x  10«.  The 
difference,  1-7x10*,  divided  by  the  difference  between  the  values  of 
Bt,  gives  198  ampere-turns  per  centimetre.  This  multiplied  by  4-5 
gives  880  ampere-tums  for  the  part  of  the  tooth  from  D  to  E  ; 
so  that  the  total  ampere-tums  on  the  tooth  are  about  916.  This 
is  set  off  from  the  thick  dotted  air-gap  line  in  Fig.  1,  and  gives  us  a 
point  on  the  ■'  air-gap  and  tooth-saturation  "  curve.  Similarly,  for 
.Bj,=6,000,  the  ampere-turns  on  the  tooth  amomit  to  3,080  ;  and 
for  .B,,==  6,500  the  ampere-tums  amount  to  about  5,090.  Adding 
these  figures  to  the  ampere-tums  on  the  air-gap,  we  get  the  "  air- 
gap  and  tooth  saturation  "  curve  shown  by  curve  F  in  Fig.  1. 

The  saturation  curve  for  the  polar  projection  may  be  obtained  in 
the  same  way,  except  that  in  this  case  it  is  necessary  to  take  into 
account  the  leakage  flux,  which  may  be  estimated  by  any  of  the 
known  methods.  The  magnetisation  curve  for  tlxis  part  is  shown  by 
the  curve  G  in  Pig.  1. 

The  method  of  obtaining  the  field-form  at  no  load,  full  voltage, 
IS  necessarily  one  of  trial  and  error,  because  until  we  know  the  field- 
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in  the  eighth  slot,  which  avoids  the  super-saturation  of  the  tooth 
between  slots  7  and  8,  and  gives  the  field-form  a  broader  top,  as 
shown  by  the  outer  curve.  The  exact  shape  of  this  curve  camiot  be 
calculated.  Oscillograph  records  show  that  the  field-form  on  a 
cylindrical  magnet  of  this  kind  has  appreciable  steps  on  the  sides  ; 
but  the  smooth  curve  showii  in  Fig.  2  is  sufficiently  near  the  actual 
case  for  the  purpose  of  finding  Kc. 

In  order  to  calculate  the  total  flux  per  pole  ic  is  convenient  to  use 
a  coefficient  which  may  be  called  the  field-form  coefficient,  denoted 
by  Kf,  which  gives  the  ratio  between  the  ai-ea  of  the  field-form  and 
the  area  of  the  rectangle,  the  height  of  which  is  the  maximum  fiiux 
density  in  the  gap  and  the  base  the  pole-pitch.  It  is  "asily  obtained 
in  practice  by  ru-nning  a  plani meter  arovmd  the  curve  in  Fig.  2,  and 
then  around  the  rectangle  indicated  by  the  dotted  line.  The  ratio 
between  these  areas  m  Fig.  2  is  0-625. 

In  order  to  plot  the  no-load  magnetisation  curve  strictly  one  ought 
to  go  through  this  process  of  plotting  the  field-form  for  a  number  of 
different  excitations  and  find  the  voltage  generated  in  each  case. 
In  practice,  however,  it  will  be  fomid  that  with  this  type  of  field 
magnet  the  value  of  Kc  does  not  change  very  much  with  change  iu 
the  exciting  current.  We  may  for  practical  purposes  take  the  voltage 
as  proportional  to  the  maximum  flux  density  in  the  gap.  If  tliis  is 
done  we  can  plot  the  no-load  magnetisation  curve  froni  Fig.  2 
for  the  ampere-tums  on  the  central  part  of  the  pole  for  the  voltages 
6,000,  6,600  and  7,500.  To  find  the  ampere-tums  at  full  load  and 
0-8  power  factor  one  has  recourse  to  graphic  construction.  jj 

(To  be  concluded.) 
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ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,  but  not  later  than  WEDNES- 
DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
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ELECTRIC  LIGHTING,  TELEGRAPHY  AND 
OTHER  APPLICATIONS  OF  ELECTRICITY 
IN  1915. 

In  electric  lighting,  notwithstanding  the  military  regu- 
lations which  have  reduced  street  lighting  to  such  small  pro- 
portions, some  progress  has  been  made  in  the  means  of 
illumination.     There  has  been  a  continued  advance  of  the 
ga.s-filled  lamp,  and  mention  should  also  be  made  of  the  new 
Ediswan  lamp.     One  of  the  interesting  features  of  the  latter 
is  the  fact  that  use  has  been  made  of  the  property  possessed 
by  heated  bodies  of  emitting  ions.     This  is  a  property  which 
has  become  increasingly  important  during  the  last  year  or 
two,  and  is  finding  application  in  more  than  one  direction  : 
for  example,  there  is  the  "  kenotron  '"  of  Langmuir,  in  which 
the  same  property  is  used  for  the  rectification  of  very  high- 
pressure  currents.     Another  feature  of  the  Ediswan  lamp 
is  the  fact  that  the  source  of  light  is  extremely  concen- 
trated, whence  the  name  of  "  Pointolite  "  is  derived.    This 
concentration  of  the  souixe  of  light  in  the  newer  lamps  is 
introducing  fresh  problems  in  illumination,  and  these  were 
<liscus.scd   recently  at  some  length  at  a  meeting  of  the 
Illuiiiinating  Engineering  Societv.     From  some  points  of 
view  the  concentration  of  the  light  source  is  not  the  ideal  at 
wliirh  to  aim,  and  consequently  it  becomes  necessar}'  to  tis«* 
gas- filled  lamps  (and  others  of  that  kind)  in  such  a  way  ae 
to  diminish  this  property. 

One  of  the  most  important  events  during  the  past  year 
in  regard  to  lighting  luis  been  the  report  of  the  Departmental 
Commit  tee  appointeil  by  the  Home  Office  to  consider  the 
lighting  in  factories  and  workshops.  In  this  report  certain 
general  recommendations  were  made,  one  of  which  is  to 
the  effect  that  the  minimum  illumination  on  the  floors  of 
fart...-;,,.  1 -.,,1(1  ho  (» 'J.")  ft. -candle.  V.-^eful  work  on  this 
•'*'>'.,  Mg  carried  out  by  the  llliuninating  Engineering 

Sf)ciety,  and  we  trust  that  l>efore  so  very  long  the  lighting 
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of  factories  and  workshops  will  be  placed  upon  a  really 
satisfactory  basis. 

Although  street  lighting  has  been  under  a  cloud  owing 
to  the  war  regulations,  and  there  has,  consequently,  been 
no  expansion  of  the  lighting  load  on  generating  stations, 
there  has,  nevertheless,  been  a  large  increase  in  the  power 
load  in  all  parts  of  the  country.  This  has  necessitated  the 
laying  down  of  fresh  plant  in  many  cases  at  somewhat  short 
notice,  and  recently  the  Government  has  adopted  an 
attitude  permitting  local  authorities  to  raise  loans  for  this 
purpose  on  terms  which  are  suitable  to  the  peculiar  cir- 
cumstances which  are  now  prevalent. 

An  item  of  scientific  and  practical  interest  was  the  pub- 
lication by  the  International  Photometric  Commission  of  a 
research  by  Dr.  E.  Ott  on  the  dependence  of  the  light  of  the 
Hefner  lamp  on  atmospheric  conditions. 

In  telegraphy  it  is  only  natural  that  there  should  not  be 
very  much  to  record  at  the  present  time,  las  doings,  more 
particularly  in  the  field  of  submarine  telegraphy,  are  kept 
under  the  seal  of  secrecy.  The  traffic  at  the  present  time 
is  very  much  heavier  than  it  was  in  times  of  peace,  notwith- 
standing the  curtailment  of  commercial  requirements.  In 
fact,  it  may  be  said  that  the  traffic  has  increased  threefold 
on  submarine  cables,  and  it  has  only  been  possible  to  handle 
this  large  volume  of  messages  by  the  introduction  of 
increasingly  efficient  means.  Of  all  the  companies,  the 
Indo-European  Telegraph  Co.  has  been  placed  in  a  position 
in  which  it  has  experienced  the  most  interference  with  its 
normal  operations,  owing  to  the  fact  that  the  Company 
depends  upon  European  land  lines  to  a  considerable  extent. 
Some  of  these  are,  of  course,  now  in  enemy  hands ;  others 
are  out  of  use,  and  the  Russian  lines  have  been  placed  at  the 
disposal  of  the  Russian  Government.  Fortunately,  owing 
to  the  fact  that  the  Company  has  a  reciprocal  working 
arrangement  with  the  Eastern  and  Associated  Telegraph 
Companies,  the  revenue  has  been  maintained  and  the  share- 
holders have  not  suffered.  This  Company  is  still  experi- 
.  menting  with  radiotelegraphy,  and  is  making  use  of  the 
Orling  relav  in  this  connection. 

Attention  may  be  called  to  the  interesting  Paper  read 
by  Col.  G.  0.  Squier  before  the  Physical  Society,  in  which 
the  submarine  cable  was  regarded  as  a  power  transmission 
line,  and  the  possibility  was  considered  of  using  alter- 
nating currents  at  low  frequency  for  signalling,  the  ampli- 
tude being  varied  in  order  to  give  dots  and  dashes. 
The  system  seems  promising  and  created  a  good  deal  of 
interest. 

Of  general  interest  was  the  evidence  taken  by  the  Domin- 
ions Royal  Commission  (and  published  during  the  early 
part  of  last  year),  partly  in  regard  to  the  possible  leasing  of 
one  of  the  Western  Union  Co.'s  lines  across  the  Atlantic  for 
the  use  of  the  Dominions  Governments,  and  partly  in  regard 
to  the  future  of  radiotelegraphy. 

In  telephony  the  outstanding  event  has  been  the  achieve- 
ment of  transcontinental  telephony  in  the  United  States 
between  New  York  and  San  Francisco.  The  distance  is 
3,400  miles,  and  the  results  appear  to  have  been  entirely 
satisfactory.  This  achievement  has  been  rendered  possible 
partly  by  means  of  Prof.  Pupin's  loading  coils  and  partly 
by  means  of  Dr.  Lee  de  Forest's  audion  relay.  By  means 
of  phantom  circuits,  three  conversations  can  be  carried  on 
simultaneouslv  between  New  York  and  San  Francisco. 
Even  so,  the  cost  of  the  service  must  be  enormous,  as  it  is 
■estimated  that,  when  a  conversation  is  being  carried  on, 
line  equipment  valued  at  £400,000  is  temporarily  out  of  use. 
Consequently,  even  though  several  telegraph  messages 
>can  be  sent  over  portions  of  the  line  at  the  same  time,  it 


would  seem  as  if  the  present  service  could  scarcely  be 
described  as  of  a  commercial  character. 

Elsewhere,  also,  the  loading  of  telephone  cables  has  made 
further  progress.  An  interesting  example  of  this  cla.ss  of 
work  is  the  cable  from  London  to  Birmingham,  which  was 
put  into  public  use  during  the  past  year.  This  consists  of 
110^  miles,  and  will  in  due  time  be  extended  to  Liverpool. 
In  this  case  the  loading  coils  are  placed  at  intervals  of  2h 
miles.  Mention  may  also  be  made  of  the  phantom  circuit 
system  developed  by  the  Western  Electric  Co. 

Automatic  telephony  still  appears  to  make  progress.  At 
the  San  Francisco  meeting  of  the  American  In.stitute  of 
Electrical  Engineers  it  was  stated  by  Mr.  W.  L.  Campbell 
that  the  automatic  system  at  Los  Angeles,  which  started  in 
1902,  now  comprises  15  automatic  offices  and  serves  60,000 
subscribers'  stations. 

In  wireless  telegraphy  there  has  been  a  notable  advance 
in  the  use  of  the  Poulsen  arc.  The  150  kw.  arc  at  Darien 
appears  to  have  proved  quite  successful,  and  it  was  recently 
announced  that  the  Naval  authorities  in  the  United  States 
were  obtaining  quotations  for  a  .350  kw.  arc  generator  to 
give  250  amperes  in  the  antenna,  the  range  of  wave-length 
being  from  4,000  to  18,000  metres  without  extinguishing  the 
arc.  So  large  a  size  seems  extraordinary  after  the  smaller 
sizes  to  which  we  have  been  accustomed.  This  particular  set 
is  to  be  installed  at  Honolulu,  whence  it  is  expected  to 
communicate  with  the  Philippines,  a  distance  of  4, COO  miles. 

The  preference  which  seems  to  be  springing  up  for  con- 
tinuous waves  is  shown  in  the  United  States  Navy  and  by 
the  installation  of  a  150  kw.  high-frequency  alternator  at 
Sayville,  in  the  United  States.  In  regard  to  radiotele- 
graphy generally,  there  is  not  a  great  deal  to  record.  In 
the  United  States  further  experiments  have  been  made  bv 
the  Army  with  kites  as  a  substitute  for  the  ordinary  aerial, 
a  considerable  extension  of  range  being  so  obtained — 
namely,  from  six  to  sixteen  times.  As  far  as  research  is 
concerned,  such  work  is  necessarily  at  a  standstill,  though 
some  interesting  observations  were  published  by  the 
Committee  on  Radiotelegraphy  of  the  British  Association 
in  regard  to  strays. 

In  wireless  telephony,  on  the  other  hand,  there  has  been 
a  very  marked  advance  in  the  distance  that  has  been 
covered.  In  fact,  this  means  of  telephony  has  certainly 
developed  into  something  approaching  commercial  success 
by  departing  from  the  carbon  microphones  and  similar 
devices  and  taking  advantage  of  ionic  methods,  as  exem- 
plified in  Dr.  Lee  DE  Forests  audion.  In  the  experiments 
in  which  transmission  was  effected  between  the  United 
States  and  the  Eiffel  Tower  300  bulbs  were  used  for  the 
purpose  of  transmission. 

There  was  also  a  remarkable  performance  in  September 
by  the  combination  of  wire  and  wireless  telephony  when 
Mr.  T.  N.  Vail  spoke  from  New  York  to  San  Francisco, 
speech  being  transmitted  by  wire  over  500  miles  and  then 
by  wireless  telephony  the  remaining  2.500  miles.  Another 
record  in  wireless  telephonic  communication  was  created 
on  the  same  dav  when  speech  was  transmitted  from  Wash- 
ington to  Honolulu,  a  distance  of  4.600  miles,  2,500  of  which 
were  over  the  American  continent. 

Among  the  various  developments  during  the  past  year 
may  be  mentioned  the  further  progress  made  in  electric 
welding  by  means  of  what  is  termed  percussive  welding, 
due  to  Messrs.  C.  E.  Skinkfr  and  L.  W.  Chubb.  Con- 
siderable progress  has  also  been  made  in  industrial  heating 
such  as  is  required  for  the  heating  of  metals  in  heat  treat- 
ment, and,  lastly,  further  progress  is  being  made  in  Sweden 
in  the.  electric  smelting  of  iron  ores. 
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NOTES  ON  THE  IGNITION  OF  EXPLOSIVE  GAS 
MIXTURES  BY  ELECTRIC  SPARKS.* 


BY    J.    D.    MORGAN. 


Summari/. — The  author  refern  to  experiments  ))y  Dr.  Thornton  and 
Dr.  Wheeler  on  the  minimum  current  necessary  U>  explode  a  gaseous 
mixture.  He  next  deals  with  the  "  incendivity  "  of  the  spark,  and  con- 
siders the  Home  Office  minimum  of  2'}  volts  for  bell  ringing  in  mines  too 
high  for  safety. 


General  Theory. 

It  is  a  commonplace  of  ordinary  experience  that  to  produce 
ignition  the  temperature  of  the  igniting  means  must  not  be  below  a 
certain  definite  value.  This  fact  appears  to  have  led  to  the  belief 
that  temperature  is  the  determining  factor  in  ignition.  It  is  well 
known,  however,  that  if  the  temperature  is  not  accompanied  by  a 
sufficient  quantity  of  heat,  ignition  will  not  occur.  Without  going 
into  details  it  is  at  once  apparent  from  the  results  already  obtained 
that  a  greater  amount  of  energy  is  required  to  produce  an  igniting 
spark  by  an  alternating  current  than  by  a  continuous  current  ;  and 
the  relationship  between  the  number  of  volts  and  amperes  in  the 
circuits  immediately  prior  to  the  production  of  the  sparks  differs 
in  character  in  the  two  cases.  This  fact  is  in  itself  sufficient  to 
promj^t  the  question  :  Does  ignition  depend  upon  some  factor  other 
than  heat  ?  A  variety  of  exiK'riinents  suggest  a  reply.  If  an  iron 
wire  heated  by  an  electric  current  (continuous)  be  held  over  the  disc 
of  a  charged  electroscoije  it  will  be  found  that  when  the  wire  first 
becomes  visibly  hot  there  is  no  effect  upon  the  electroscope  and  gas 
cannot  be  ignited.  On  gradually  increasing  the  current  a  condition 
of  temperature  is  attained  at  which  the  electroscope  steadily  dis- 
charges. It  is  at  this  temperature  that  ignition  o^-curs.  In  a  Paper 
by  Prof.  Thonitonf  a  similar  experiment  with  platinum  wire  is 
mentioned,  and  in  the  same  Paper  there  is  recorded  the  most  in- 
teresting and  important  result  found  by  Mr.  J.  R.  Thompson,  that 
"  it  is  po.ssible  to  ignite  a  cold  explo.sive  mixture  by  the  incidence  of 
X-rays  on  a  phitinum  surface  in  it." 

Another  exjx-riment  bearing  on  the  subject  consists  in  so  adjusting 
the  spark-gaj)  between  a  pair  of  pointed  poles  in  the  high-tension 
circuit  of  an  induction  coil  that  in  neither  air  nor  coal  gas  alone  can 
a  spark  pass,  but  the  poles  emit  a  faint  l)lue  glow  or  brush  discharge 
visible  in  darkness.  If  the  poles  are  contained  in  a  small  chamber 
into  which  an  explosive  coal  gas  and  air  mixture  is  introduced,  it  is 
found  that  aff<'r  an  intcr\'al.  which  varies  with  the  size  of  the  gaj). 
the  gas  explodes.  The  time  can  be  made  to  vary  from  a  fraction 
of  a  second  to  as  much  as  two  minutes.  If  the  gap  is  too  large  no 
explosion  can  be  produced. 

ExiK-riments  siich  as  those  above  described  all  suggest  the  ionic 
origin  of  ignition.  It  has  been  shown  that  where  a  hot  wire  or  spark 
is  the  source,  ignition  only  occurs  when  ionisation  is  prrMluced.  and 
ioni.saticm  alone  without  heat  has  been  found  to  be  capable  of  causing 
ignition. 

In  the  sinniiiary  of  an  investigation  by  Dr.  H.  V.  Coward'^  of  the 
limiting  pressure  for  ignition  with  a  high-tension  sparking  arrange- 
ment, the  opinion  is  exj)ressed  that  "  the  ignition  of  an  intlammable 
gas  mixture  is  largely  governed  by  the  two  factors  namely.  («) 
its  thermal  conductivity,  and  (h)  the  energy  dognwled  when  the  dis- 
charge  is  passed.'  He  also  states,  however,  "'  that  the  «-x|>i-riments 
(described  in  his  Pajn-r)  do  not  prove  whether  the  ignition  is  ulti- 
mately a  thermal  or  an  electronic  eflect."  This  (| notation  is  given 
as  showing  that  investigators  of  ignition  plienomena  an-  inevitably 
driven  to  susjH'ct,  if  not  to  accept,  the  ionic  origin  of  ignition.  What- 
ever bo  the  final  decision,  there  is  suflieienl  evidence,  ra  alnive 
indicated,  for  st.iting  now  that  ionisation  alone  is  capable  of  eausinn 
ignition,  and  ioiii.'^.-.tion  .icconipaiiics  the  mninioii  electrical  methods 
of  ignition. 

In  a  general  way  it  i.s  mcII  known  lh.it  ^j.i-.  nuxtut 
bustible  when  the  projH>rlions  lie  within  certain  linui  i 

for  nu'thane  arul  air,  have  hpon  carefully  workwl  nut  liy  Dr.  Whopler, 
and  the  least  single  iiniiting  spark  for  niixtun^s  l>«>twe«ii  tli-       '         - 
have  been  inv<<stigated  by  l)oth  Wlie<ler  an<l  Thornton, 
of  methane  and  air  containing  less  than  od  per  rent.,  and  mnrp  than 
148  JHT  cent.,  of  methane  an'  incapai»le  of  r      ' 

The  author  gives  a  curve  by  Dr.  Wheeln  .ig  the  lo«<it  eon- 

tinuous-current  noco.'wiry  to  ignito  different  pen^entanw  of  mrllmne 

•  ,\hslriu't  of  a  I'ajier  rend  lieforo  tho  BirininKhatn  .Section  of  the 
Institution  of  Klectrioal  KuKiueers. 

t  W.  M.  Tliornton.  "  Tho  Eloctric  Ignition  of  (.iikoous  Mixture*."' 
"  l»rooe»Mling9  "  of  tho  Royal  .Vrioty.  A,  Vol.  XC.  p.  272.  1014. 

t  H.  F.  t'oward,  C.  Cooper  and  .1.  .lacohs.  "The  Ignition  of  iK>mc 
Gasoous  Mixtures  ))y  Klertric  nischarge,"'  Transnrtionn  "cf  the  Chemical 
Society,  \ol.  CN"..  p.  IUI>!»,  I'.IU. 


and  air.  He  also  shows  a  curve  obtained  by  Dr.  Thornton,  which, 
however,  differs  slightly  from  that  obtained  by  Dr.  Wheeler.  Another 
curve  by  Dr.  Thornton,  in  which  alternating  current  is  used  to 
ignite  similar  mixtures  of  methane  and  air,  is  also  given. 

A  common  method  of  defining  the  least  spark  which  will  ignite  a 
given  gas  mixture  is  by  specifying  the  number  of  volts  and  amperes, 
or  the  number  of  amperes  and  the  inductance  in  the  circuit  prior 
to  the  formation  of  the  spark.  On  the  assumption  that  this  gives 
a  measure  of  the  ability  of  a  .spark  to  ignite  a  gas  (or  the  "  incendivity 
of  the  spark),  the  validity  of  the  method  has  been  rightly  questioned. 
For  both  inductive  and  non-inductive  circuits  there  seems  to  be  no 
sufficient  reason,  as  will  be  explained  later,  for  the  assumption  that 
the  energy  associated  with  a  circuit  prior  to  sparking  can  be  regarded 
as  a  measure  of  the  incendivitj'^  of  the  spark. 

The  author  finds  that  a  single  spark  which  when  re^jeated  slowly 
will  not  ignite  a  gas  w  ill,  after  a  more  or  less  definite  interval,  produce 
ignition  when  repeated  rapidly.  The  element  of  time  seems  to  him 
to  be  a  factor  of  importance  in  ignition  phenomena.  If  instead  of  a 
single-break  device  a  vibratory  make-and- break  device  (such  as  the 
trembler  of  a  bell)  be  employed,  it  is  found  that  the  ability  of  a  given 
spark  to  ignite  a  gas  mixture  depends  upon  the  duration  of  the  spark- 
ing as  well  as  upon  the  circuit  conditions  recorded  in  the  investiga- 
tions above  described. 

Fig.  1  ohows  a  typical  result  following  the  use  of  a  trembler  spark 
in  an  explosive  atmosphere  consisting  of  a  10  per  cent,  mixture  of 
coal  gas  and  air.  The  current  was  approximately  0-4  ampere 
throughout  the  range  of  the  experiment.  At  9  volts,  ignition  was 
obtained  instantly.  On  reducing  the  voltage  to  7,  a  single-break 
spark  would  not  ignite  the  gas,  even  when  repeated  as  rapidly  as 
hand  manipulation  Mould  permit;  but  when  the  trembler  was 
allowed  to  vibrate  normally,  ignition  due  to  the  trembler  spark 
occurred  after  one  second.  At  5  volts,  ignition  occurred  after  10 
seconds.     This  fact  appears  to  be  of  practical  importance  in  con- 
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nection  with  that  system  of  bell  signalling  commonly  used  in  mines 
in  which  the  i  ircuit  is  closed  by  the  application  of  a  piece  of  iron  ta 
a  pair  of  bare  wires.  Sometimes  an  old  tile  or  a  knife  is  used,  and 
whatever  be  the  implement  employed  the  surface  is  usually  rough. 
In  drawing  this  imjilement  acmss  the  win^s  there  is  not  obtained 
the  single  spark  of  can-fully  maintained  laboratory  apjKiratus,  but  a 
rapid  succession  of  shirks  approximating  to  that  of  the  trembler. 

Reverting  n(»w  to  the  (|  nest  ion  as  to  whether  the  measure  of  the 
circuit  volts  and  ainjK'res.  or  amjieres  and  inductance,  can  be 
regarded  as  a  mea,siiro  of  the  incendivity  of  the  spark.  Prof.  Thornton 
ha.s  stated  that  the  energ\'  of  a  break-fl;K>^h  (referred  to  sometimes 
in  this  Pa]>er  as  a  .single  spark)  is  pn)p<irtional  to  the  {xnver  of  the 
cinuit  and  is  e(jual  to  ,JLi-.  where  i  is  the  circuit  current.*  In  a 
n-eent  leading  article  the  "  Electrical  Review  "'f  has  gone  a  step 
further.  Arguing  from  Prof.  Thoniton's  work,  and  basing  its 
cahulation  six^cilically  on  certain  curves  by  Dr.  Wheeler,  it  is 
statwl  that  the  igniting  power  of  a  break-Hash  deiiends  on 
the  Li"''*,  or  aj)proximately  the  hO,  of  the  cireuit.  Finally, 
it  is  stated  that  for  every  ga,sp<ius  mixture  there  is  a  constant 
value  of  the  pro<luct  L»!.  beyond  which  the  brcak-flaj?h  will  be 
ca|)able  of  igniting  the  mixture  This  is  an  interesting  deduction, 
but  (he  tnifh  does  not  scM-m  to  be  expre.ssible  in  such  a  sinii)le  form. 
Igniting  spjirks  can  l>o  ]»roduce<I  in  practically  inductionless  cireuita 
carrying  but  a  few  amjieres.  These  sparks,  which  may  Ix'  termed 
"hot-p<>m("  sparks,  are  not  included  in  an  exprwsion  based  on 
inductance. 

•  W.  M.  Thornton.      "  The  Lea«t  Encrg>  required  to  start  a  (iasoous- 
Kxplodion   ■      '  PhilofK^phioal  Magazine."  Vol.  XXVIII.,  p.  734,  1914. 

♦  ■■  El. .  tri,  ;.l  n.  V,.  «  •'  Vol.  LXXVII.,  p.  66,  lf»16. 
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When  a  pair  of  contact  points  in  a  non-inductive  circuit  are 
separated  so  that  an  arc  is  maintained  between  them  it  is  true  that 
the  product  v  x  i  is  a  measure  of  tlie  power  of  the  arc.  The  value  of 
vy.  i  is  not  necessarily  the  same  during  arcing  as  when  the  contacts 
are  together,  and  there  is  no  reason  for  assuming  them  to  be  the  same 
when  the  arc  is  only  of  momentary  duration.  Therefore  vy~  i  prior  to 
sparking  is  not  a  measure  of  the  power  of  a  hot-point  spark.  Further, 
in  non-inductive  circuits  carrying  the  same  power,  both  igniting  and 
non-igniting  sparks  can  be  produced  by  simply  altering  the  shape 
or  material  of  the  contacts.  Again,  when  the  circuit  is  inductive 
and  the  above'  effect  does  not  enter  or  is  negligible,  then  the  energy 
which  produces  the  spark  on  separating  the  contacts  is  expressed 
by  ^Iji'K  With  the  same  energy  either  igniting  or  non-igniting  sparks 
may  be  produced  according  to  the  shape  or  material  of  the  sparking 
points. 

The  general  conclusion  to  which  the  author  has  been  led  by  a 
variety  of  experiments  on  the  electrical  ignition  of  gases  is  that  it  is 
necessary  to  distinguish  between  the  energy  which  produces  a  spark 
and  that  quality  of  the  spark  termed  by  him  "  incendivity,"  which 
enables  the  spark  to  cause  ignition,  and  that  the  magnitude  of  the 
one  is  not  a  measure  of  the  other,  although  there  may  be  a  more  or 
less  regular  relation  between  them  when  certain  physical  conditions 
are  kept  constant.  Ignition  seems  to  depend  on  the  ionisation 
caused  by  the  spark.  During  the  interval  of  sparking  the  ionisation 
may  be  rapidly  dissipated  or  neutralised.  If  the  neutralising  action 
predominates  there  is  no  ignition  of  a  gas  mixture.  If  there  is  Little 
or  no  neutralising  action  ignition  occurs  immediately.  Between 
these  two  limits  there  is  a  variety  of  intermediate  conditions,  which 
apparently  accounts  for  the  delay  of  ignition  indicated  by  Fig.  1,  and 
much  of  the  great  irregularity  that  is  often  experienced  in  experi- 
mental work  on  this  subject. 
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The  prevention  of  ignition  by  sparks  in  the  power  and  lighting 
circuits  of  mines  has  been  thoroughly  investigated,  and,  excepting 
accidental  breakage  of  cables,  no  danger  need  be  apprehended  if  the 
usual  protective  devices  are  maintained  in  proper  condition.  The 
open  sparking  on  the  bare  wires  of  the  bell  systems  has,  however,  been 
neglected,  and  an  urgent  necessity  has  arisen  to  render  it  harmless. 
Before  dealing  with  this  subject,  a  brief  digression  may  advan- 
tageously be  made  on  the  protection  of  enclosed  apparatus. 

After  touching  upon  the  work  that  has  been  done  on  enclosed 
apparatus  from  the  point  of  view  of  explosion,  the  author  passes  on 
to  the  question  of  electric  bells. 

IVIiNE  Bell-Ciecuits. 

The  danger  associated  with  bare  signal  wires  has,  in  the  author's 
opinion,  been  somewhat  exaggerated  ;  nevertheless,  some  danger 
does  exist,  and  it  is  well  that  the  risk  should  be  eliminated.  Sua- 
gestions  have  been  made  to  abolish  bare-wire  circuits  and  employ 
enclosed  switches  arranged  at  suitable  intervals  along  insulated 
circuits,  but  the  inconvenience  of  this  is  sufficiently  evident  to  make 
it  clear  that  miners  will  not  abandon  the  bare-wire  system  unless 
it  is  shown  to  be  irremediably  dangerous.  The  facts  appear  to  be 
that  the  system  is  not  seriously  risky  and  that  what  risk  does  exist 
can  easily  be  removed.  A  very  careful  investigation  of  the  subject 
has  already  been  made  by  Dr.  Wheeler,  and  his  report  contains 
valuable  suggestions  of  a  simple  and  practical  nature. 

The  spark  at  the  trembler  of  a  bell  is  rightly  regarded  in  a  general 
way  as  more  dangerous  than  the  single-break  spark  which  occurs 
on  the  bare  circuit  when  a  signal  is  given.  To  avoid  the  use  of  a 
trembler  it  has  been  proposed  to  use  single-s<^roke  beUs ;  but  the 
trembler  beU  is  apparently  preferred  by  miners  as  the  liability  to 


mistake  in  the  interpretation  of  a  signal  is  le.ss  with  the  trembler  than 
the  single-.stroke  bell. 

The  results  of  tests  by  the  author  on  a  mining  bell  in  an  atmosphere 
of  coal  gas  are  shown  in  Fig.  2.  One  object  was  to  find  the  variation 
of  current  in  the  bell  circuit  with  variation  of  voltage,  and  the 
manner  in  which  these  variations  are  affected  by  alterations  of  the 
bell  adjustments.  The  other  object  was  to  find  with  what  voltage 
and  current  ignition  could  be  obtained  both  at  the  trembler  and  the 
break  or  contact  in  the  external  circuit.  By  adjusting  the  movable 
contact  screw  at  the  trembler  so  as  to  produce  the  minimum  spark- 
gap  when  the  armature  was  vibrated  by  the  magnet,  and  reducing 
the  resistance  of  the  armature  controlling  spring  to  the  minimum, 
the  relation  of  volts  and  amperes  indicated  by  rag.mt.  was  found. 
At  4  volts  the  current  was  0-1  ampere,  and  at  12  volts  the  current 
was  0-2  ampere.  Retaining  the  same  tension  at  the  spring  and 
increasing  the  trembler  gap  to  the  maximum,  the  curve  Mg.mt.  was 
obtained.  With  this  adjustment  the  current  is  0-05  ampere,  at 
4  volts  and  0-2  ampere  at  12  volts.  Keeping  the  gap  at  the  maxi- 
mum and  increasing  the  spring  tension  to  the  maximum  at  which 
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the  bell  could  be  actuated  with  a  pressure  of  4  volts,  the  relationship 
between  volts  and  amperes  is  given  by  the  curve  Mg.Mt.,  m  which 
the  current  rises  from  0-1  ampere  at  4  volts  to  0-3  ampere  at  12  volts. 
Still  keeping  the  maximum  tension,  but  adjusting  the  gap  to  the 
minimum,  there  was  obtained  the  curve  mg.Mt.,  which  varies  from 
0-2  ampere  at  4  volts  to  0-4  ampere  at  12  volts.  A  much  higher 
current  could  be  passed  through  the  system  by  largely  increasing 
the  spring  tension,  but  the  bell  could  not  then  be  actuated  at  a 
pressure  below  9  volts.  The  result  is  shown  in  the  short  upper  curve, 
which  rises  from  0-75  ampere  at  9  volts  to  0-9  ampere  at  12  volts. 

Repeating  the  above  experiments  in  order  to  determine  the  con- 
ditions necessary  for  ignition  of  a  coal-gas  mixture,  it  was  found 
that  in  the  tests  corresponding  to  the  first  three  curves  ignition 
could  be  obtained  at  6  volts,  but  not  lower  ;  whereas  when  the  spring 
tension  was  increased  and  the  gap  diminished,  as  above  stated, 
ignition  could  be  obtained  at  4  volts.  It  is  necessarj-  to  note  that 
when  the  gas  could  be  ignited  at  the  trembler  spark  it  could  also  be 
ignited  (although  sometimes  only  after  a  number  of  trials)  at  the 
single  break-spark.  In  these  tests,  therefore,  both  sparks  were 
equally  dangerous.  It  is  also  necessary  to  note  that  the  sj-stem 
which  could  be  made  to  operate  safely  below  6  volts  could  be  ren- 
dered dangerous  by  altering  the  trembler  spring. 
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Fig.  4. 

The  above  remarks  are  only  true  for  coal  gas.  It  may  be  rather 
severe  to  test  a  mining  installation  in  coal  gas,  but  if  it  can  stand  the 
coal  gas  test  it  is  abimdantly  safe  in  methane. 

To  cvscertain  M-hether  a  large  reduction  in  the  strength  of  the 
magnet  coils  would  reduce  the  capability  of  the  trembler  and  break- 
sparks  to  ignite  coal  gas,  a  pair  of  weaker  coUs  was  arranged  in  con- 
junction with  a  vibrating  armature  contained  witliin  a  small  ex- 
plosion chamber,  the  armature  being  controlled  by  a  spiral  spring 
instead  of  the  flat  or  blade  spring  usually  employed  in  bell  construc- 
tion. The  results  of  tests  are  shown  in  Fig.  3.  In  ail  cases  ihe 
current  values  are  higher  and  the  sequence  of  the  curves  is  slightly 
different  from  that  of  the  bell  tests.  With  minimum  gap  and  mini- 
mum tension,  ignition  was  firet  obtained  both  at  the  trembler  and 
the  break  at  6  volts.  With  the  other  adjustments  ignition  was 
obtained  at  4  volts.  It  follows,  apparently,  that  it  is  useless  to 
reduce  the  inductance  of  the  circuit  to  avoid  dangerous  sparking 
unless  the  value  attainable  by  the  current  is  also  reduced.  In  his 
report  Dr.  Wheeler  remarks  upon  the  desirability  of  making  the 
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resistance  as  high  as  jKissible,  and  the  above  experiments  support 
this'conclusion. 

An  obvious  deduction  from  the  foregoing  is  that  for  safe  working 
the  maximum  voltage  should  be  kept  as  low  as  possible.  In  the 
author's  opinion  the  value  permitted  by  the  Home  Office  regulations, 
namely  25  volts,  is  much  too  high.  Also  the  internal  resistance  of 
the  batteries  should  be  high  in  order  to  avoid  a  relatively  large 
current  in  the  event  of  an  accidental  short-circuit.  Further,  some 
additional  precaution  should  be  taken  to  abolish  the  spark  or  to 
reduce  it  to  negligible  dimensions. 

An  arrangement  which  has  been  found  to  give  good  result*  at  both 
the  trembler  and  the  break  is  shown  in  Fig.  4.  The  action  at  the 
trembler  is  the  reverse  of  the  ordinary  action.  Instead  of  inter- 
rupting the  circuit,  the  trembler  short-circuits  the  magnet.  The 
mining  bell  above  referred  to  was  converted,  without  altering  the 
magnet  coils,  to  corn^spond  to  Fig.  4,  and  the  result  of  a  test  is 
shown  by  the  top  line  in  Fig.  2.  It  will  be  observed  that  the  cur- 
rent taken  by  the  bell  was  very  coru3ideral)ly  larger  than  that  by  the 
normal  bell.  At  4  volts  the  current  was  1  ampere,  and  at  12  volts 
it  was  3  amjx'rcs.  Notwithstanding  the  relatively  large  araomit 
of  current,  no  ignition  of  a  coal  gas  mixture  could  be  obtained  with 
any  voltage  at  the  trembler,  but  ignition  could  be  obtained  with 
6  volts  at  the  external  break. 

Notwithstanding  the  improvement  obtainable  bj-  devices,  the 
complete  solution  lies,  in  the  author's  opinion,  in  a  suitable  relay 
system.  By  using  a  small  relay  arranged  to  be  actuated  by  a  4-voIt 
battery,  he  obtained  perfect  operation  of  the  bell  with  a  current  of 
01  ampere  in  the  relay  circuit.  Sparking  in  the  external  circuit  of 
the  relay  was  quite  insignificant,  and  no  ignition  of  coal  gas  could 
be  obtained.  It  was  neces.sary  to  increase  the  relay  current  to  0-6 
ampere  before  ignition  could  be  produced.  At  the  relay  contact 
the  condition  was  the  same  as  in  the  external  circuit  of  an  ordinary 
bell  ;  but  it  is  obvious  that  this  could  be  avf)ided  by  the  use  of  a 
condenser  or  non-inductive  resistance  at  the  relay  contact  and  the 
employment  of  a  short-circuituig  trembler  at  the  bell. 


DISCUSSION. 

Dr.  Kait  said  that  tlio  author  had  limited  the  investigation  to  the 
conditions  which  one  would  naturally  regard  ah  determinant  on  the  ques- 
tion of  iniiit ion— namely,  the  voltage,  current  and  power  in  the  Rpark. 
One  thing  Htood  out  clearly  in  the  PajHT,  and  that  was  the  greater  safety 
of  altemnting  currents.     The  autlior  stat^-d  that  "  the  energy  assfteiated 
with  a  circuit  jirior  to  sparking  can  be  regarded  as  a  measure  of  theincen- 
divity  of  the  spark."     If  the  author  meant  that  the  sentence  should  Ix- 
read  witli  the  ta<it   underHtandinK  that  the  electrical  conditions  of  the 
eireuit  remained  unchanged.  an<l  oidy  the  energy  was  raised  by  increasinn 
the  voltage,  thi-n  In-  (Dr.  Kaiip)  agreed,     llie  same  idea  also  underlied 
his  ^uggt•8tion  that  the  niaxinuim  voltagi'  as  fixt-d  by  the  Home  Ofliee 
should  be  redueed.      lint  he  submitted  that  it  was  not  the  energy  alone, 
but  also  the  means  employed  to  ilissipate  it  which  should  be  regarde<l  as 
essential  factors  of  the  ]iroblcm.     He  was  oji|K>s<-d  to  the  use  of  e«m- 
densers  for  tiiiK  |iurp<'s<-.  an<l  considered  the  author's  device  of  workint: 
the  Im'II  on  what  may  In-  ealled  an  invertfd  principle  was  preferable  and 
quite  snceessful.     Tlianks  to  (he  authors  ini;i-nions  de\ice  (lie  problem 
might  Ite  eimsidcred  solvi-d  at  the  U-ll.  but  what  nlMiut  the  danger  of 
incenilivity  of  the  spark  when  contact  was  made  and  broken  at  any 
jxiint  along  the  two  hare  wires  which  the  author  told  them  that  miners 
would  not  give  up.      He  suggcstcil  that  )Krfi'ct  safety  might  Is-  ohtaiiicd 
in  a  simpler  manner  by  di.siribntinu  rondens<TH  along  the  sigi\id  wires, 
nnilesp«(ia||y  |»ult  ing  one  at  the  tailen<l.     This  ex|H>dient  had  tiie  ad  van 
tftge  that  it  eould  Ik-  applied  to  any  exiHting  installation  and  at  very  little 
cost.     Calculations  showed  that.  Inking  a  line   1   mile  hmg  tin-   K.M.I", 
might  rjw  on  breaking  eireuit  to  44«t  volts  and  be  dangeroun.     Hy  dis- 
tributing 10  ndds.  along  the  line  (hi.n  voltage  could  Im-  reduee<l  to  4-4. 

Dr.  C.  C.  CmiuaiM)  said  h<-  w<inl<l  like  to  know  whether  Mr    Moruan 
agre<-d  with  the  general  conchisKin   which  he  had  arrive<i      •  ■  ly, 

that  electric  sparks  in  contact  with  the  atmosphere  of  n  inn  <  all 

conditions  were  dangerous  and  should  be  «voide<l.  His  own  view  was 
that  all  dcctrie  sparks  in  collieries  should  Ih-  reganled  n«  dnngeniuit.  ami 
should  111-  enclowd  III  suitable  Isixex.     This  Tn\nt'<\  the  question  us  to  what 

was  a  suitable   Ixix   for  < ''^.     The 

I'nited  States  Unieau  of  Mil  '  in  the 

same  wnsc  ns  British  regulations  tised  the  term  ln-»Ml..iu  Imm  iqxn 
sparking.  "  In  his  opinion  a  switch  ls>x  for  »Kf  in  a  ci-lli-tx  I,.  uliI  Iw 
both  explosiim-proof  and  tiame  tight — i.e.,  cajMiblo  of  « 

intiMiial  ••\])losion  without  emitting  flntii' '       " ' 

an  explosive  mixture  outside  (he  Isix.       ' 

(he  liability  of  explosion  of  methane  and  air  nuxMins.       11.' 

coal  dust  was  also  of  imjx>rtnnr<'.     It  hn<l  l>o«'n  found  th.nt  w 

eoal  dust  an  explosion  can  W  eauwcl  by  sparks  in  an 

tnining  only  )  |x'r  e«>nt.  of  gas.     Coming  to  the  que«tii>n     .  ng  bclU, 

Mr.  Morgan  advocated  (hat  if  the  sysirm  of  bftir  ron(«r(  win-s  i»  to  be 

rc(iiined  sparking  iuns(  l»e  entirely  n>nii»v**d  from  (hem.      M\ 

relay  comi>ined  with  a  condenser  it  wa*  ^xiisible  ontin-ly  t<« 

spaik  at  the  signalling  wires.     The  tmly  question  w.'^s  iSnt   i( 

siiould  go  wrong  wi(h  (he  a€lju8tmen(s  of  the  reUy  siv<irking  im 

uocur  at  the  signal  wirro.     He  w»«  inclined  to  think  that  »  mrrhanical 


pull  arrangement  with  the  contact  making  device  enclosed  in  an  explo- 
sion-proof and  flame-tight  box  would  eventually  replace  the  bare  signall- 
ing wires  hitherto  used. 

Dr.  RAiLrs'G  referred  to  the  apparent  disagreement  between  those 
authorities  who  asserted  that  the  process  of  ignition  was  entirely  elec- 
trical or  entirely  thermal  in  its  origin,  and  said  he  thought  the  disagree- 
ment was  only  apparent,  and  possibly  both  were  right. 

Mr.  E.  A.  Watsox,  in  a  written  communication,  stated  that  the  value 
of  the  energy  required  to  ignite  an  ex])losive  mixture  was  a  subject  of 
great  imp<jrtance,  not  only  from  the  point  of  ^^ew  of  the  danger  of  the 
jiroduction  of  unintentional  explosions,  as,  for  instance,  in  collieries,  but 
aliSo  from  that  of  the  production  of  ignition  in  the  cylinders  of  internal 
combustion  engines.     On  the  thermal  basis  of  ignition  it  was  compara- 
tively easy  to  see  how  it  may  be  possible  for  there  to  be  a  limiting  value 
to  the  energj-  l>elow  which  ignition  would  not  occur.     If  they  considered  a 
small  quantity  of  hot  burnt  gas  surrounded  on  all  sides  by  a  shell  of  cold, 
unburnt  explosive  mixture  ignition  would  only  occur  if  the  heat  liberatc<l 
by  the  burnt  core  was  sufficient  to   raise  the  surrounding  shell  to  its 
ignition  temperature.     They  would  further  exjjcct  that  the  value  of  the 
minimum  energy  required  would  be  affected  by  the  pressure,  and  cer- 
taiidv   bj'  the  temperature  of  the  explosive  mixture   before  ignition. 
Every  motorist  knew  that  it  was  easier  to  start  an  engine  which  was 
warm  than  one  which  was  cold,  and  although  the  difference  was  doubt- 
less to  a  large  extent  one  of  carburation  it  might  also  be  in  part  due  to  the 
smaller  amount  of  energy  required.     In  that  connection  it  was  interesting 
to  note  the  very  large  range  of  variation  in  the  energy  of  the  spark  given 
bv  different  makes  of  magnetos,  and  it  was  found  that  the  energy  per 
spark  given  by  various  single  cylinder  magnetos  varied  from  0007  joule 
for  a  small  American  magneto  to  as  much  as  0-065  joule  for  a  high-class 
English  machine  intended  for  very  similar  duty — i.e.,  a  range  of  output 
of  very  nearly  10  to  1.     It  would,  therefore,  seem  that  either  the  one 
machine  or  the  other  would  be  unsatisfactory.     It  was  a  well-known  fact 
that  a  substantial  increase  in  brake-horse-power  could  be  obtained  in 
most  large  high-speed  engines  by  igniting  the  charge  simultaneously  at 
two  points  in  the  cylinder.     Rough  experiments  on  a  small  slow-speed 
gas  engine  with  a  magneto  fitted  with  an  electro-magnet,  the  excitation 
of  which  could  be  varied  at  will,  gave  a  negative  result.     The  exjicri- 
ments  were,  however,  only  very  rough,  and  could  not  be  considered  as 
conclusive. 

Mr.  S.  F.  Walker,  in  a  written  communication,  claimed  to  be  one  of 
the  pioneers  of  signalling  in  mines,  and  had  followed  its  development 
to  the  present.  The  question  arose  25  years  ago  whether  the  spark  on 
breaking  circuit  after  ringing,  by  pressing  the  naked  iron  wires  together, 
would  ignite  gas,  and  exhaustive  experiments  showed  there  was  little 
chance.  In  the  signals  which  he  fitted  up  in  mines  they  usuallj-  emploj-ed 
single-stroke  bells.  His  view  was  that  the  single-stroke  Ijell  properly 
adjusted  gave  distinct  signals,  while  the  trembler  bell  did  not.  He 
l)elieved  the  single-stroke  bell  was  displaced  by  the  trembler  later  on. 
iM'cause  a  number  of  very  cheap  trembler  bells  were  placed  u]K)n  the 
market.  For  complete  immunity  he  was  afraid  that  naked  wires  wouhl 
have  to  be  given  up,  and  that  connection  for  ringing  would  have  to  be 
made  in  explosion-proof  cases.  He  was  interested  in  the  suggestion  that 
relays  should  be  used  with  batteries  of  small  ])ressure.  About  35  years 
ago  he  ado])ted  the  system  at  the  Nunnery  Colliery,  Sheffield,  but  for  a 
totally  different  reason — -viz.,  leakage.  The  arrangement  was  com- 
l)letely  successful.  The  leakage  was  reduced  within  reasonable  terms. 
and  inst«'ad  of  weak  signals  they  remained  loud  and  strong. 
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Tlie  following  is  a  report  of  the  disoussion  at  the  Manchester 
meeting  of  the  Irstitiition  of  Electrical  Engineons  on  Decem- 
ber 14,  1915.  .(Vji  abstract  of  the  Paper  appeared  iu  our  issue 
of  December  17,  1'J15. 

Mr.  S.  \j.  Pkakck  considered  that  tlu'  old  line  of  demarcation  iM-twe^'n 
the  (nink  feeder  .ind  (he  distributing  main  ha<l  largely  diRa])]>eared.  and 
••niiineers  (qx-rating  these  systems  were  well  aware  of  the  iul vantages 
of  taking  ex(rahigh-(ension  supplies  straight  into  sub-stations  on  the 
e<insumers'  premises,  although  to  do  this  in  the  case  of  consumers  having 
only  UMI  kw.  ilemand  was  |x'rha])s  o]>en  to  question.  The  author'^ 
sta(einent  "that  the  cost  of  jiower  is  only  a  small  prtijxirtion  of  the 
works  cost  "  WBJ*  not  (juite  correct  generally  sjs^aking,  and  surely  dc- 
jwnded  ujxm  the  character  of  the  works.  He  (the  sjK»aker)  suggested 
that  the  use  of  reactances  was  not  simply  for  the  protection  of  any 
individu.-tl  piece  <if  switchgear  or  ev<<n  an  indi\ndHal  generator,  but  for 
the  purjmse  of  preventing  the  derangement  of  the  whole  sj-stem  in  the 
'-    "f  a  local  fault   devehqiing.      He    '  '  ■  -witches  should  " 

.;  «'th  any  evi-n(uali(y.  and  his  li_  .irding  mains  c< 

thcwe  «>f  the  au(hor.      H<-  considered  Fig.  4  of  great  interest  as  - 
(h«t  the  higher  (he  pressure  the  grea(«r  the  maximum  current  ]m\  ,  .. 
«n«l  als"  the  more  nearly  cross-sections  fixed  by  conditions  of  economy. 
and  »ls<>  l>y  safe  csrryiiig  capacity,  approacheti  one  another.     He  agreed 
that,  a*  the  curve  for  a  20.0O0-volt  cable  wa*  still  inclined  upward,  there 

■  evidence  that  this  ^  '   - o  was  by  no 

•  ■  ■  'uld  lx>  uwfully  or  (•<■  in   ■      ployed.'    The 

ro«alt«  would  be  of  the  grcMt<>»t  possible  atMnutance  to  enginwrs  la}i-ing  out 
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new  systems  or  carrying  out  extensions  to  existing  systems.  Regarding 
the  lay-out  of  distributing  systems,  the  author  made  out  a  very  convincing 
case  for  the  use  of  one  or  other  of  the  balanced  current  juotectivc  systems, 
but  it  should  always  be  understood  that  such  a  scheme  was  to  be  com- 
bined with  a  suitably  chosen  distributing  voltage.  The  Callendcr- 
Waters  system  had  been  used  on  one  of  the  new  electrified  railways  in 
the  south,  and  any  details  of  this  system  would  be  very  interesting.  The 
speaker  gave  some  details  of  the  Manchester  system,  which  was  laid  out 
about  14  years  ago  on  the  series  radial  plan.  In  the  early  days,  with 
only  20  sub-stations,  balanced  current  protective  devices  were  unknown, 
but  with  the  develoj)ment  of  the  area  and  industrial  power  load  the 
number  of  sub-stations  had  increased  to  over  100.  A  rearrangement  of 
the  system  became  essential,  and,  wherever  possible,  existing  mains  were 
used  to  form  ring  mains  with  the  balanced  current  protective  devices, 
so  that  tlie  copper  would  be  more  usefully  em])loyed.  The  author  was 
correct  in  stating  that  reverse  power  relays  were  unsatisfactory.  Regard- 
ing the  cost  of  awitchgear.  the  author's  figures  seemed  to  show  an  enor- 
mous difference  in  price  between  20,000  and  .30,000-volt  switchgear  ;  this 
did  not  agree  with  his  investigations.  In  conclusion,  he  said  the  trend  of 
experience  with  modern  liigh-])ressure  distribution  stations  seemed  to 
])oint  to  the  necessity  first  of  all  of  choosing  a  distributing  voltage  even 
in  excess  of  20,000.  The  second  point  was  to  employ  the  largest  section 
of  cable  commercially  possible.  This  would  keep  down  the  number  of 
cables  reqi'i"  ed  for  the  system  by  the  use  of  a  balanced  current  protective 
system,  and,  again,  by  adopting  fewer  cables  the  total  number  of  switch- 
ing points  was  reduced  ;  and  it  was  desirable  to  dispense  with  as  far  as 
])ossible  the  number  of  stei^-down  transformer  points,  which  meant  that 
the  distinction  between  feeders  and  distributors  was  vanishing. 

Mr.  J.  H.  Palmek  regretted  that  the  author  had  made  no  reference  to 
the  recent  developments  carried  out  in  connection  with  the  balanced 
duplicate  feeders  which  had  been  applied  to  a  large  scheme  in  London. 
A  balanced  sy.stem  utilising  reverse  relays  was  a  good  one. 

Mr.  S.  Ferguson  said  that  on  a  6,000-volt  system  the  capacity  of  the 
generating  plant  did  not  materially  affect  the  initial  short-circuit  current 
flowing  to  a  sub-station  with  an  average  size  feeder  exceeding  1  mile  in 
length.  The  speaker  referred  to  short-circuit  currents,  and,  taldng  the 
leactance  of  the  generator  and  feeder  resistance  into  account,  gave 
1 1,300  amperes  and  1 1,700  amperes  per  phase  respectively  when  the  output 
was  20,000  kw.  and  40,000  kw.  Consequently,  increa.sing  the  size  of 
plant  only  meant  a  small  increase  in  short-circuit  currents  of  about  4  per 
cent.  Increased  voltage,  however,  made  the  short-circuit  current  more 
dependent  on  plant  capacity.  Regarding  interlocks,  the  most  important 
on  any  cubicle  was  certa^inly  the  one  dealing  with  inconjng  feeders.  The 
attendant  handling  the  switchgear  could  ensure  the  feeder  being  dead 
from  the  bus-bar  side,  but  he  could  not  answer  for  the  man  at  the  other 
side.  Means  should  be  provided  for  earthing  the  feeder  or  locking  the 
feeder  isolating  switch  chamber.  Potential  transformers  were  certainly 
the  weakest  part  of  any  switchgear  system,  and  while  the  inclusion  of  an 
oil  switch  was  quite  a  good  system,  the  cost  was  prohibitive. 

Dr.  E.  W.  Makchant  said  that  while  a  great  deal  of  attention  had  been 
paid  to  the  machinery  of  generating  .stations,  far  too  little  was  given  to 
distributing  systems  which,  after  all,  represented  a  large  percentage  of 
the  capital  outlay,  and  therefore  deserved  equal  consideration.     Regard- 
ing the  voltage  drop  with  the  split  conductor  system  of  protection,  a 
very  great  difference  might  have  been  expected  between  this  and  a  system 
of  overhead  lines  run  in  the  ordinary  way.     With  overhead  lines,  of 
course,  the  inductive  drop  was  dependent  upon  the  distance  between  the 
wires  and  also  upon  the  cross  .section.     This  was  one  of  the  few  cases 
where  aluminium  showed  a  slight  advantage  over  copper.     Referring  to 
the  author's  curves  and  remarks  concerning  the  most  economical  section 
of  mains,  he  said  that  working  out  the  relationship  which  existed  by  what 
was  generally  known  as  Kelvin's  law  of  economy,  it  would  he  fo\md  that 
the  current  density  in  a  cable  was  entirely  dependent  upon  the  cost  of  the 
cable,  the  resistance  of  the  material  of  which  the  cable  was  made  up,  and 
the  cost  of  energy  per  unit.     By  calculation  he  obtained  results  con- 
firming the  author's  table,  and  showing  that  the  current  density  for 
maximum    economy    was    constant.     If    tlie    working     pressure     was 
sufficiently  increased  and  there  was  adequate  insulation,  a  point  would  be 
leached  where  the  economical  current  density  would  correspond  with  the 
heating  limit.     Kelvin's  law  being  founded  on  a  basis  of  minimum  total 
charge  for  energy  distribution  was  unsuitable  for  determining  the  most 
economical  current  for  a  cable  already  laid.     The  best  basis  for  such  a 
cable  was  minimum  ratio  of  total  cost  of  producing  energy  to  revenue 
earned.     Using  this  basis  it  might  be  shown  that  the  most  economical 
current  for  o  cable  was  that  in  which  the  cost  of  waste  energy  was  eaual 
to  the  total  charge  for  interest  and  depreciation  on  the  cable.     On  this 
basis  the  economical  current  density  would  be  somewhat  greater  than 
that  detcmined  by  Kelvin's  law;  as  a  rule,  however, the  difference  was 
not  very  great. 

Mtc  G.  Harlow  said  the  provision  of  an  adequate  size  of  primary 
windlhg  on*scries  transformers  was  very  often  overlooked,  and  within 
the  past  two  ytars  he  had  known  at  least  seven  cases  of  serious  short 
circuits  due  to  this  trouble^  A  case  in  point  was  that  of  a  50-kw.  trans- 
former situated  about  1  mile  from  the  power  station,  and  jwotected  by 
means  of  an  oil  switch  actuated  by  a  series  transformer.  A  short  at  the 
transformer  caused  6,000  amperes  to  flow  through  the  4-ampere  winding, 
the  current  density  being  such  as  to  raise  the  temperature  of  the  copper  to 
1,200°C.  in  one  second.  Even  assuming  the  switch  to  open  in  0-2  second, 
the  temperatiue  of  the  copper  would  be  in  the  neighbourhood  of  400°C. 
An  investigation  oj  these  short  circuits  had  led  to  the  adoption  of  primary 
windings  at  least  equal  in  cross  section  to  the  main  with  which  they  were 
connected.     Regarding  potential  transformers  on  'bus  bars,  a  protective 


oil-switch,  as  suggested  by  the  author,  was  absolutely  necessary  with 
100,000  kw.  main  plant  or  50,000  kw.  in  sub-stations.     A  breakdown  at 
the  transformer  terminals  was  a  fearful  business,  but  if  it  occurred  half 
way  down  the  winding  the  impedance  prevented  much  trouble.     The 
speed  of  opening  oil-switches  was  one  of  interest,  and  perhaps  the  author 
could  give  a  minimum  figure,  say,  15,  20  or  25  ft.  per  second.     Some 
makers  designed  the  moving  parts  of  their  switches  as  light  as  jKjssible  in 
order  to  keep  down  inertia  and  secure  quick  action,  whilst  others  made  a 
mechanically  sound  switch  emx)loying  springs  to  give  quick  action.     The 
latter  appeared  to  be  the  correct  j)rinciple.     The  author  had  stated  that 
vent  pipes  did  not  increase  the  breaking  capacity  of  a  switch.     They  were 
nevertlielc.ss  very  desirable  in  order  to  get  rid  of  the  considerable  amount 
of  gas  generated  by  the  switch  when  clearing  a  fault.     The  question  of 
interlocking  was  a  matter  for  individual  judgment,  as  often  enough  a 
man  would  fail  and  likewise  a  mechanical  interlock  would  fail  in  course  of 
time.     He  considered  feeder  reactance  might  be  disjiensed  with  in  new 
stations.      He   did  not   agree  with  Mr.   Ferguson's  remarks  regarding 
the  capacity  of  oil  switches,  and  did  not  consider  the  Ferranti- Waters 
system  of  protection  sufTicient,  as  it  dealt  with  faults  to  earth,  and  not 
between  phases.     Mr.  Thompson,  of  Battersea,  had  introduced  a  cable 
which  was  provided   with  a   copper  sheath  between   phases,   and  also 
surrounded  by  a  similar  sheath.     The  system  dealt  with  faults  between 
phases  and  to  earth,  and  the  only  trouble  that  might  arise  would  be  the 
operation  of  the  gear  cutting  off  supply  much  more  frequently  than  with 
the  Merz-Price  or  split-conductor  systems.     He  asked  the  author  to  state 
how  much  split-conductor  was  laid  on  the  north-east  coast  system,  and 
whether  inductive  reactance  was  still  used. 

Mr.  A.  F.  W.  Richards  expressed  interest  in  the  curves  showing  the 
financial  advantage  of  installing  plenty  of  copper  when  laying  mains,  as 
it  would  be  sesn,  after  determining  the  most  economical  section,  the  cost 
(when  reckoned  in  losses  and  interest  per  annum)  of  making  ample 
provision  for  future  requirements  was  almost  negligible.  Another  out- 
standing  point  was  that  overhead  mains  at  pressures  up  to  6,000  volts 
were  not  a  paying  proposition  for  transmitting  power  not  exceeding 
400  kw.  or  500  kw.,  assuming,  of  course,  that  there  were  not  other 
considerations  to  be  taken  into  account,  such  as  shortening  route,  &c. 
Regarding  the  50  per  cent,  load  factor  he  would  like  to  know  if  the  author 
ever  experienced  a  40  per  cent,  load  factor.  This  was  a  matter  of  minor 
importance,  as  it  had  little  or  no  bearing  on  economical  section. 

Mr.  8.  J.  W^atson  spoke  of  the  ease  with  which  sub-stations  could  be 
set  up  when  high-pressure  distributing  mains  were  adopted.  In  the  past 
in  connection  with  direct -current  systems  low-pressure  mains  were 
frequently  run  out  a  considerable  distance  from  the  power  station,  with 
consequent  dilificulties  in  regulating  and  giving  proper  pressure  to  con- 
sumers. High-pressure  sj-stems  overcame  these  difficulties  as  sub- 
stations could  be  set  up  in  the  most  advantageous  positions.  A  feature 
worthy  of  consideration  was  the  design  of  a  cheap  and  reliable  automatic 
regulator  which  could  be  used  in  the  secondary  windings  of  transformers, 
.'specially  where  the  sub-station  had  to  deal  with  an  appreciable  variable 
load.  The  available  means  of  effecting  this  regrdation  were  exceedingly 
costh',  and  consisted  in  taking  tappings  from  the  transformer  secondaiy 
to  a  multiple -contact  regulating  switch,  or  as  an  alternative  an  auto- 
transformer  with  moveable  fields  could  be  used.  Neither  of  these 
methods  were  automatic.  Wliilst  appreciating  the  author's  efforts,  the 
speaker  ventured  to  suggest  that  in  many  eases  the  section  of  conductor 
for  both  high-pressure  systems  was  not  worked  out  on  the  scientific 
methods  set  forth  in  the  Paper.  Most  systems,  whether  high  or  low- 
pressure,  usually  started  in  a  small  way,  and  when  mains  were  laid  there 
was  very  little  indication  where  the  load  would  come  from.  The  practice 
had  been  to  fix  on  a  good-sized  section  of  copper  and  lay  cables  in  the 
directions  where  load  seemed  m-'>t  promising.  The  diagrams  in  the 
Paper  showed  clearly  the  difference  between  the  actual  practical  lay-out 
and  the  various  theoretical  lay-outs.  The  generating  station  never  by 
any  chance  became  situated  in  the  best  position  relative  to  the  distn- 
buHng  system,  and  this  fact  appreciably  affected  not  only  the  original 
lay-oxit,  but  also  newdevelopments.  Regarding  theuseof  loop  mains  and 
alternative  methods  of  duplicate  feeders,  it  might  be  said  that  systems 
of  supply  generally  consisted  of  a  central  area  more  or  less  dense  in  de- 
mand, with  other  area  jutting  out  into  the  wilds.  In  Bury,  for  example, 
the  principal  consumers  were  distributed  in  the  *i  rm  of  a  star.  There 
was  a  fairly  good  demand  adjacent  to  the  main  roads  running  out  from 
the  town,  but  between  the  tips  of  the  star  it  was  mostly  waste  land,  and 
in  an  area  of  this  kind  a  ring  system  could  not  be  adopted  on  account  of 
the  cost  and  the  large  amount  of  idle  cable.  An  important  point  was  the 
small  difference  in  cost  (2|  to  5  per  cent.),  which  enabled  .m  engineer  to 
increase  the  capacity  of  the  cables  by  a  very  large  percentage.  A  slight 
increase  iu  copper  was  usually  found  to  be  a  sound  investment.  In 
conclusion,  the  matter  of  laying  out  distributing  systems  in  common 
with  other  designing  work,  was  most  ably  summed  up  by  the  author,  in 
stating  that  whatever  care  was  taken  in  making  calculations  there  were 
so  many  points  bearing  on  the  question  that  some  little  thing  might  be 
overlooked  which  would  vitally  affect  the  successful  oi>eration  of  the 
svstem  as  a  whole. 

'  ]\Ir.  F.  Fernie  asked  whether  the  author  excepted  cables  from  the 
statement  that  no  apparatus  could  be  made  immune  from  breakdo-wn 
through  external  damage.  It  seemed  rather  deplorable  in  view  of  accu- 
mulated experience,  if  the  confes.sion  had  to  be  made  that  cables  could  not 
be  made  immune  from  breakdown,  particularly  as  the  author  stated  that 
where  there  was  danger  of  subsidence  of  the  ground  overhead  mains  were 
used.  It  had  been  reported  that  Newcastle  proposed  to  use  some 
11,000-volt  cables  at  20.000  volts.  Perhaps  the  author  would  state 
whether  this  had  been  done,  or  whether  the  20,000-volt  line  of  under- 
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ground  cable  in  Fig.  4  would  coincide  with  the  11,000-volt  line.  T)ii.s, 
of  course,  raised  the  question  f  f  factor  of  safety  of  a  cable,  and  it  was 
desired  to  know  what  minimum  factor  of  safety  the  author  considered 
permissible.  The  factor  of  safetj'  would,  of  course,  vary  with  the  dia- 
meter of  the  conductor.  Sfjme  of  tiie  20,000-volt  cables  in  the  Xewfa-tif 
(b'strict  had  a  factor  of  safety  of  7  to  8,  whereas  for  II, 000  volts  thf  ti.ure 
was  10  to  1.5.  Tiy  factor  of  safety  was  meant  the  ratio  of  the  niaxi'inim 
stress  at  which  the  cable  would  break  down  to  the  maximum  working 
stress.  Referring  again  to  Figure  4  some  explanation  was  necessary  to 
show  why  the  inclinatirm  of  the  20.000- volt  line  was  different  to  that  of 
the  1 1,000-volt  line.  Assuming  the  curves  to  be  straight  lines,  which  was 
nearly  correct,  and  working  out  the  equation  yr-n-i-bi  for  each,  the  h 
factor  for  th<-  thr«c  ])ara]!el  lines  was  alnuit  00,  and  for  the  2<l.000-voU 
cable  about  0-8.  It  was  not  clear  why  the  factor  h  should  Ije  diflcrent 
for  the  20,000-volt  cable.  He  considered  that  for  economical  reasons 
alone  the  voltage  would  be  raised  aVKive  2(»,000  volts.  There  was  no 
reason  at  all,  apart  from  the  factor  of  safety  demanded,  why  n  cable 
should  not  U;  built  for  very  much  higher  voltages  and  still  be  of  practical 
clinientions. 

Mr.  Be.ai'.d,  in  replyinc  to  the  discussion,  said  that  individual  supply  to 
100  kw.  loads  was  not  general,  but  in  some  cases  it  had  been  considered 
worth  while  to  accejit  even  ."50  kw.  loads.  The  author  agrci-d  with  the 
correction  regarding  the  cost  of  power  l)eing  only  a  small  i)roix)rtion  of 
the  works  cost.  The  statement  was  made  having  in  mind  colliery  condi- 
1  ions,  where  the  engineers  did  not  realise  t  he  loss  involved  by  interrupt  ion 
of  n\i\i]}\y.  Reactance  on  generating  jilant  were  very  satisfactorj-.  on 
accoiint  of  the  perfection  of  modem  automatic  voltage  regulations.  There 
a])|K;ared  to  1k>  some  confusion  regarding  the  Ferranti- Waters  and 
fallender- Waters  systems.  They  were  quit*-  distinct  systems,  the  former 
being  a  j)arallel  feeder  protection,  and  the  latter  the  split  conductor  tyj>e 
r((|uifing  a  special  cal)le.  The  Callendci  -Waters  system  was  in  actual 
Jis(«  on  the  South  Western  Itailway  on  ."J.OOO-volt  gear.  Regarding  tin 
questi(jn  of  increased  cost  of  switchgcar,  this  had  not  yet  been  dealt 
with  in  connection  with  the  .'W),00fl-vo|t  gear,  but  the  ciirvo  would  i)rol)- 
ably  continue  upwards  at  alxiut  the  same  slojx'  o^i  accmint  of  the  si)acing 
and  thirkness  of  insulation  increasing  more  than  j)roj)ortionate  to  the 
voltage.  This  was  very  noticeable  in  cables.  Mr.  Palmer  had  referre<l 
to  the  balanced  dujdicate  feeders,  which  presumably  was  the  Ferranti- 
Waters  system.  No  reference  was  made  to  this  system,  because  it  was 
not  in  actupl  use  when  the  Paper  was  written.  An  actual  case  worked 
out  on  this  system  made  the  cost  aliout  18  jK'r  cent,  greater  than  any 
other  system.  This  seemed  inevitable  with  all  systems  using  parallel 
feeders.  Re])lying  to  Mr.  Ferguson.  l.l.OOf.  amjKres  at  hiu'h  voltage  was 
as  much  as  the  best  switch  would  do.  and  j)robably  very  much  less  would 
wreck  many  of  the  switches  at  present  on  the  market.  Reactances 
should  not  Iw  neOessarj-  at  the  sub-stations,  and  only  as  a  last  resource 
on  feerh-rs.  Mr.  Ferguson's  remarks  on  the  (piestion  of  interloeking  were 
of  extreme  importance.  Replying  to  Dr.  Marehant.  on  the  cjuestion  of 
sjilit  conductors,  the  reactance  of  a  three-jihase  circuit  did  not  go  down 
]»ro|w.rtionat<ly  with  the  .section  of  the  wire.  Th«-  breakdowii  of  jxiten 
tial  transformers  was  not  appreciably  affected  by  the  size  of  the  station, 
breakdowns  taking  place  almost  as  readily  on  small  stations  as  large  ones. 
It  shriuhl  bo  a  general  ride  never  to  jiut  potential  transformers  direct  on 
bus  bars,  even  in  substations,  (ienerally  s|Makinc  they  were  not 
necessary  in  subsfatifnis.  as  the  main  transformer  would  nxit  all 
re(|uiremenls.  Regarding  Mr.  Harlow's  remarks  on  the  sj«i'd  of  opra- 
tion  of  oil-switches  thc-e  was  no  best  figure,  as  the  grent<'r  the  siK-ed  the 
better,  provided  th<'  switeh  was  not  weakened  thereby.  Kx|KTim<'nts 
made  liy  the  author  had  shown  that  tn  p*-eveiit  expl  ■  iit  |»ii)es  wer(> 

llselesM.  l)Ut  no  doubt  they  served  Home  pur]H.se  in  I  accumulated 

gas.  Hegarding  the  Nnflh  Kisl  CnMst  sysl.m.  theie  «.ie  ||(l  M.ijr-  .,f 
split  conductor,  .'{8.''i  miles  Merz  Price  priiteeled  cable.  an<l  a  balane(  ..f 
18.'  miles  of  overload  cabh-  which  reprcsen(e<l  soni"  syHlems  not  vi  t 
linked  up.  Approximately,  half  the  oriirinal  overload  ]»rofi-cted  Tvne- 
side  svsleni  had  Iwen  changed  over  and  the  remainder  would  no  doubt  Ix- 
inetiuled  in  due  eoiirsr-.  Induct imi  reaetanee  had  not  been  used  on  tin- 
split  conductor  sy-iem  for  the  past  '\\<>  virs,  but  therr-  was  M(i||  n  niimUr 
in   comnnssjiin   and   working   ]MTf  '  isfnetorily.     Tlir-  n-marks  on 

coinieeting   u|>    high-pressun-   sub    ;  .;  by    Mr.    Watson    were    very 

gratifying.  There  was  ho  trouble  «Ikui»  extensions  u|is«(iini;  existing 
jirotectivc  gear. 


CORRESPONDENCE. 

THK  WrT?I.\(;  OK  AirnsA.NS    l>\M,LIJN(;s. 
r»i  riiK  KmroRs  ot   ihk  ki.K(  tkkiax. 

SiR«  ;    l(  appears  from  rorf^'spontlpfire  rcrcivc.l   .wul  i.  itiit, 
criticisms  made,  that  thorr  is  8omo  donbt  abon 
of  tho  wiring  sy.stcm  tU'scrilnMJ  by  n  m   Ink  Ki.k* 

TRiriAy.  nnd  I  ."hull  h»<  nb'-  -   '  •'  •  ' 

oxplnin  mort>  folly  if,s  adv.i 

projiress,  and  also  to  reply  to  tlio  nlt^leadlng  statonientH  made 
in  tho  "  Jotimnl  of  (t.ns  I     '  v  nf  which  emanatwf 

from  tho  mind  of  the  writ .:    i     .;njil. 

Tho  systom  used  wrts  Ihtil  of  th^   "  HonIr>y  wirii!  m." 

which  consipl^  «d  .s»<j>HrHt.t-  rnbbcr-instdal'Nl    lonductors   en- 


ca.sed  with  a  metal  alloy  which,  although  having  all  the  adva  n- 
tages  of  lead,  is  in  every  way  superior  to  it.  It  is  not  an  untried 
system,  for  it  has  been  in  use  for  several  years.  My  attention 
was  first  called  to  it  at  the  last  electrical  exhibition  at  Olympia. 
Its  greatest  recommendation  is  that  a  metal  cased  cable  of 
unifoi-m  high-grade  quality  is  assured.  It  also  has  the  maker's 
identification  mark,  laid  up,  throughout  its  entire  length.  The 
conductors  have  distinctive  colouring,  which  facilitates  their 
being  picked  out  without  testing  through,  savnng  much  time 
during  installation. 

It  is  equally  suitable  for  large  and  small  installations,  but 
e.specially  adapted  for  work  in  houses  during  occupation  and  for 
surface  work,  to  replace  gas.  without  in  any  way  defacing  the 
walls.  It  has  been  used  in  all  parts  of  the  world,  in  every  kind 
of  building  from  palaces  to  artisans'  dwellings,workshop3,  cathe- 
drals to  mission  halls,  country  houses  to  bungalows  ;  also  in 
abbeys,  colleges,  schools,  hotels  and  many  large  public  institu- 
tions. 

It  was  clearly  stated  in  my  article  that  ''  this  experiment 
afforded  an  admirable  oppoi-tunity  for  deciding  whether  a 
scheme  of  hicjh-grade  ivork  could  be  made  to  pay  in  this  class  of 
house."  The  writer  of  the  article  in  the  "  Journal  of  Gas 
Lighting,"  after  reading  the  foregoing,  wrote  :  ''  The  methods 
of  installing  .  .  .  are  not  the  sort  .  .  .  considering 
.safety,  maintenance  and  appearance."  This  anonymous  writer 
evidently  does  not  know — how^  can  he  ? — anything  about  the 
applications  of  electricity  which  worry  him  so  much. 

So  long  as  the  converts  come  in,  as  they  are  doing,  and  there 
is  such  a  vast  field  awaiting  our  services,  we  need  not  heed  the 
unregenerate,  who  are  severely  handicapped,  whilst  we  are 
only  concerned  with  spreading  the  light. — 1  am,  &c.. 

Brighton,  Jan.  8.  James  Cleary. 

[We  have  taken  the  liberty  of  abbreviating  our  corre- 
spondent's letter. — Eds.  E."] 


THE  ELECTRIC  LOCOMOTIVE.* 

BY  FREDERICK  WILLLOI  CARTER,  M.A  ,  ASSOC.M.INST.C.E. 

The  electric  locomotive  for  use  on  main-line  railways  has  already 
nnuhed  a  high  state  of  development  in  countries  where  conditions 
are  favourable  to  electrical  oixratioii  ;  the  number  of  distinct  tyi)es 
that  have  been  develoi>ed  is  large,  and  it  is  somewhat  difficult  to 
cla.'^sifv  thoni  simply  and  satisfactorily  ;  development  has  taken 
place  along  two  lines,  one  based  on  tramway  e.\i>erience.  and  the 
other  on  steam-locomotive  practice.  Electric  locomotives,  snitaldy 
eont rolled,  are  capable  of  making  very  efficient  use  of  their  adhesive 
weight  for  developing  drawbar  pull,  and  on  this  accotmt  electrical 
ojH-ration  often  shows  to  adyantage  \vhere  gradients  are  long  and 
steep.  Where  such  conditions  prevail  the  question  of  the  return  of 
energy  to  the  source,  by  using  the  motors  regeneratively.  l>ecomes 
of  inten'st. 

F'leetrie  locomotives  admit  of  a  primary  division  into  two  grot'ps. 
namely,  those  in  which  the  axles  an^  driven  indeix^ndently.  and  those 
in  which  they  are  couj)led  and  driven  collectiyely.  With  a  few- 
exceptions  these  two  pronps  corresjKuid  with  the  continuons-ciirrent 
and  the  alteniating-ciirnMit  .systems  of  ojx^ration  resi^ectively,  and 
have  tlu'ir  origin  in  limitations  of  motor  design.  With  the  exception 
of  the  I'ennslyvania  Railroad  locomotives,  all  important  side-rod 
locomotives  have  lx>en  designed  for  alternating-current  sysfoms. 
With  the  cxc*'ption  of  the  Norfolk  and  We.steni  locomotives,  all 
dri\ing  through  jack  .shaft.s  have  been  dcsigniHl  to  use  ,single-pha,««e 
<«>mintitator  motors;  with  the  exception  of  the  later  l/itschl)cr? 
loeoniotives.  all  driving  throtigb  Scotch  yokes  employ  jKilvpbase 
mot  >r.-.  Two  inethtMls  arc  u.sed  for  driving  the  axles  iudefiendcntly, 
namely,  the  gearetl  and  the  gearless  :  unless  the  driving  is  arranired 
■h  a  springsupportetl  quill,  Iroth  n  ' 

-;.'  .  lined  by  the  nxle  :  the  amount  of  tli    _ 
wricht  16  of  interest  from  its  bearing  on  the  maintenance  of  the  parts. 
'    "  '  h  eirJe  rods  -eril  form?.  "         '• 

•rains  in   th  When'   tli 

moti\  c  is  driven  by  motors  of  uniform  torque  the  mam  dri\ing  forcei 
catiM    alt  --of  low  frequency  in  tho  structure,  brit 

«f"P^  ''  i   '    is  imptdsive  the  ixvsultant  frcqtiency  be- 

' '  r.'^ble  with  the  natiinil  froqucnciea  of  vibration  of  sonM 

•  Abstract  of  a  T*«ptr  n-.»d  before  the  Instilu'iou  «if  Civil  En 
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of  the  parts,  and  at  certain  speeds  destructive  vibrations  are  liable 
to  be  set  up  from  resonance  between  the  frequency  of  the  main 
driving  torque  and  the  natural  frequency  of  vibration  of  some  part 
or  parts  ;  vibrations  of  smaller  intensity  and  varying  with  the 
adjustment  arise  from  indeterminateness  in  the  application  of  the 
driving  forces,  and  such  vibrations  are  also  met  with  in  steam  loco- 
motives. The  polyphase  locomotive  from  its  constant  speed  charac- 
teristics is  less  likely  to  be  affected  with  vibration  troubles  than 
others. 

The  classification  of  locomotives  according  to  wheel -arrangement 
has  been  adopted  from  steam  practice,  but  hardly  affords  the  same 
insight  as  to  the  type  as  in  the  case  of  the  steam  locomotive.  Electric 
locomotives  have  not  always  been  designed  with  due  regard  to  the 
question  of  stability  of  the  rolling  motion  of  the  wheels,  and  some 
run  less  smoothly  than  is  desirable  on  this  account.  The  tilting  of 
the  rails  and  the  coning  of  the  wheels  causes  the  progression  ])y  pure 
rolling  to  assume  a  sinuous  nature,  and  on  the  stability  or  instability 
of  this  motion  depends  the  question  whether  the  nosing  effect  tends 
to  die  down  or  to  increase  to  the  limits  permitted  by  the  wheel  flanges. 
It  can  readily  be  shown  that  a  locomotive  carried  on  a  rigid  wheel 
base  is  in  .some  circumstances  imstable  and  may  accordingly  be 
expected  to  develop  a  nosing  tendency  if  run  at  high  speed  ;  the 
same  is  true  when  the  locomotive  is  diAided  into  units  each  carried 
on  a  rigid  wheel  base  ;  guiding  wheels  elastically  centred  to  align 
with  the  main  wheels  tend,  however,  to  stabilise  the  motion. 

There  are  few  available  records  of  tractive-resistance  tests  on 
locomotive-drawn  electric  trains,  but  among  the  most  complete  are 
those  taken  by  the  General  Electric  Company  in  connection  with  the 
endurance  test  on  the  first  New  York  Central  and  Hudson  River  Rail- 
road locomotives.  These  were  made  on  trains  of  two  different  types 
of  passenger  vehicle,  and  are  of  importance  in  showing  very  conclu- 
sively that,  for  a  particular  type  of  coach,  the  additional  tractive 
resistance  per  additional  coach  is  a  function  of  the  speed  and  is 
independent  of  the  number  of  coaches,  provided  this  is  greater  than 
two  ;  the  additional  tractive  resistance  per  additional  coach  was 
foimd  to  be  a  straight-line  function  of  the  speed  within  the  limits  of 
the  tests.  The  effective  locomotive-resistance  when  running  with 
train  was  found  to  be  smaller  than  that  of  the  locomotive  running 
alone. 


LEGAL  INTELLIGENCE. 

Alien  Enemy  Patents. 

The  Patents  Court  recently  heard  an  application  by  the  British  Thermit 
Co.  for  a  licence  to  use  eight  patents  owned  by  Thermit  (Ltd.),  necessary 
for  carrying  out  the  alumina-thermic  process  of  fusing  and  welding  the 
joints  of  tramway  and  other  rails. 

Mr.  RoYSTON  (for  the  applicants)  said  that  Thermit  (Ltd.)  was  a  com- 
pany registered  in  England,  but  with  German  .shareholders.  It  was  now 
a  controlled  establishment  with  a  supervisor  appointed  by  the  Govern- 
ment. He  urged  that  an.  alien  com])any  could  not  be  allowed  to  remain 
in  possession  of  the  patents.  Applicants  must  at  least  be  put  in  as 
favourable  a  position  for  carrying  out  the  process.  To  leave  them  in  a 
])osition  less  favourable  would  be  monstrous,  and  there  was  not  the  least 
doubt  that  they  were  in  that  position  to-day.  He  contended  that  in 
view  of  the  premier  and  advantageous  position  of  the  opponent  company 
any  royalty  should  be  veiy  small. 

Mr.  CoLEFAX,  K.C.,  in  addressing  the  Court  in  opposition,  referred  to 
the  rules  laid  down  in  the  Act  of  1914. 

The  Controller  said  it  would  take  a  good  deal  to  convince  him  that 
it  was  not  in  the  interest  of  the  community  that  an  independent,  purely 
English  company  in  which  the  profits  went  to  English  shareholders, 
should  not  be  set  up.  The  object  of  the  whole  of  that  legislation  was 
that  English  trade  might  be  fostered. 

Mr.  Turner,  managing  director  of  the  British  Thermit  Co..  .said  that 
it  was  practically  impos.sible  to  go  on  any  further  in  view  of  the  patents 
hold  by  the  competing  company.  If  they  had  a  licence  to  use  those 
patents  they  would  be  able  to  weld  tramway  rails  for  corporations  them- 
selves. At  present  they  could  only  sell  "  thermit,"  and  corporations  did 
not  give  them  orders  because  they  could  not  weld  the  joints  owing  to  the 
patents  held  by  the  opponent  company. 

The  Controller  :  At  prcscmt  the  whole  monopoly  of  carrying  on  this 
])rocess  is  in  the  hands  of  this  company  ? — -Except  where  wcldiiig  is  done 
by  other  processes  all  the  large  corporations  in  this  country  use  the 
thermit  welding. 

The  Controller  said  that  an  English  competing  company  could  not 
be  set  up  side  by  side  with  the  other  unless  they  got  rid  of  those  patents. 

Mr.  CoLEFAX  said  that  that  showed  bias  on  the  part  of  the  tribunal. 

The  Controller  replied  that,  speaking  persona]l}%  it  was  his  desire 
to  free  trade.  There  ought  not  to  be  a  inonopoly  by  what  was  a  purely 
German  company  in  this  country  doing  important  work. 

Mr.  CoLEF.\x  submitted  that  the  needs  of  the  country  were  satisfied 
by  Thermit  (Ltd.),  that  there  was  no  grounds  for  apprehending  that  there 
would  be  a  scarcity  of  the  material,  and  that  applicants  were  entirely 
incapable  of  doing  the  work.  '   , 


Mr.  Tayt.or,  who  was  appointed  by  the  Br^ard  of  Trade  and  the  War 
Office  to  supervise  and  control  Thermit  (Ltd.),  said  tliat  80  per  cent,  of 
the  company's  output  was  now  munitions.  They  enjoyed  a  high  repu- 
tation for  quality,  and  the  staff  was  all  British. 

Mr.  .John  B.  Hamilton,  general  manager  of  Leeds  Tramways,  said 
tliat  welding  joints  was  a  highly  skilled  oiK;ration.  He  had  found  the 
"  thermit  "  sujiplied  Ijy  a])plicants  to  be  faulty. 

Mr.  CoLEFAX  contfnd(!d  that  it  would  bring  di.soredit  on  British 
industries  to  give  a  licence  to  y)eoplc  who  were  incompetent.  In  the 
case  of  a  royalty  he  suggested  2s.  per  joint  as  against  6d.  suggested  by 
Mr.  Royston. 

The  Court  reserved  its  decision. 


Valuation  Appeal. 

In  the  Lands  Valuation  Appeal  Court,  Edinburgh,  last  week,  th«  Urbm 

Electric  Supply  Co.  appealed  against  the  valuation  of  their  electric  .supply 
works  and  mains  in  tlie  burgh  of  Hawick.  The  works  were  entered  at 
£1,120  and  the  mains  at  £1,210,  and  a])pellants  asked  that  the  valuation.s 
should  be  reduced  to  £590  each.  The  parties  were  agreed  that  the 
"  profits  principle  "  should  be  the  basis  for  calculating  the  assessed  rent. 
The  Burgh  Valuation  Committee  reduced  the  valuation  by  £121  to  £2,300 
for  works  and  mains. 

In  giving  judgment,  Lord  Salvesen  said  the  most  important  question 
was  whether  certain  machinery  which  was  de  facto  in  its  nature  heritable 
and  was  used  for  .supplying  power,  must  nevertheless  be  included  in  the 
tenants'  capital  so  as  to  reduce  the  assessable  value  of  the  buildings 
belonging  to  the  company.  He  was  clearly  of  opinion  that  that  claim 
was  excluded  by  the  Valuation  Act.  The  machinery  in  question  con- 
sisted principally  of  superheaters  and  mechanical  stokers  and  was  u.^ed 
for  producing  or  transmitting  first  power,  and  although  those  were  labour- 
saving  appliances  they  could  not  be  regarded  otherwise  than  as  heritable. 
The  other  question  was  whether  the  tenant  was  entitled  to  include  in 
"  tenants'  capital  "  a  sum  of  £500  which  he  kept  in  bank  to  meet  current 
expenses  and  which  earned  no  interest.  The  tenant  required  that  sum 
to  carry  on  his  business,  and  accordingly  he  was  entitled  to  a  deduction 
of  5  per  cent,  on  that  sum,  which  meant  a  deduction  of  €25  from  the 
rental.  A  third  point  dealt  with  the  claim  of  appellants  that  four  months' 
extra  stock  of  coal  should  be  treated  as  part  of  the  necessary  capital  of 
the  tenant.  His  Lordship  was  of  opinion  upon  the  facts  that  that  extra 
stock  was  not  necessary.  The  assessors  had  already  allowed  for  fi\e 
months'  working  expenses,  which  included  the  cost  of  five  months'  supply 
of  coal,  and  appellants'  claim  that  nine  months'  supply  was  a  minimum 
had  not  been  proved. 

The  other  Judges  concurred  and  the  Court  affirmed  the  valuation  of 
the  Committee  except  to  the  extent  of  £25,  which  was  allowed. 


Tramway  Conductors'  Holidays. 

At  Sheffield  County  Court  last  week  before  Judge  Benson,  James  K. 
Hurt,  tramway  conductor,  sued  Sheffield  Corporation  for  one  week's 
wages  as  holiday  pay.  -Plaintiff  had  been  in  the  employment  of  the 
Corporation  for  some  years.  In  190B  the  Corporation  passed  a  resolution 
gx-anting  a  week's  holiday  with  pay  to  each  of  its  workmen  who  had  been 
in  the  employ  of  ths  Corporation  for  not  less  than  one  year;  the  holiday 
to  be  given  each  year  between  April  and  October.  In  1914,  owing  to  the 
war,  it  was  not  possible  to  grant  all  the  men  their  holidays.  Plaintiff  had 
his  holiday  in  May.  1914.  In  July,  1915,  the  Corporation  gave  j)laintiff 
notice  to  leave,  and  plaintiff,  not  having  had  his  holiday,  claimed  an 
extra  week's  pay. 

His  Honour  held  that,  as  plaintiff  had  worked  52  weeks  without  a 
holiday,  he  was  entitled  to  recover  a  week's  pay,  and  judgment  was 
entered  for  plaintiff  for  £1.  IGs.  lOd.  and  costs. 

Leave  to  appeal  was  granted. 


Fraudulent  Consumption  of  Electricity. 

At  Halifax  Police  Court  on  Friday  last.  John  W.  Scott,  a  motor  engineer 
pleaded  "  guilty  "  to  a  charge  of  having  fraudently  consumed  electricity 
at  his  premises. 

It  was  stated  that  in  October,  1911,  defcnda-it  applied  to  the  €or- 
]3oration  for  a  supply  of  electricity  for  power  and  they  installed  a  motor. 
The  charge  for  electric  power  was  2d.  per  unit,  but  current  for  lighting 
was  4d.  per  unit.  In  November  an  inspector  of  the  electricity  depart- 
ment went  to  the  premises,  and  from  the  street  he  noticed  that  they  were 
lighted  electricallv,  but  when  the  door  was  opened  tt)  h;m  they  wore  in 
total  darkness.  On  Dec.  7  and  9  Mr.  Love,  the  deputy  electrical  engi- 
neer, observed  from  outside  the  premises  that  they  were  lighted  electri- 
cally, and  on  Dec.  in  he  went  inside  and  found  four  electric  lights. 
Defendant's  assistant  informed  him  that  those  lights  were  supiilied  from 
the  i)ower  motor,  and  that  the  temporary  wiring  of  the  lamps  existed 
when  he  entered  defendants  enqiloy  12  numths  before.  During  the 
past  vear  defendant  had  used  218  units,  which,  at  the  power  rate  would 
amount  to  £1.  16s.  4d.  He  believed  that  in  some  towns  a  light  was 
allowed  to  each  motor,  but  that  was  not  so  at  Halifax.  The  four  lights 
lie  found  could  not  be  classed  as  heating,  the  charge  for  which  was  the 
same  as  tliat  for  po-«er.  ,     ,     «      .  j 

Mr.  Wilkinson  (for  defenckint)  pleaded  that  his  client  had  offended 
anwittingly.  The  firing  for  the  lights  was  done  by  a  former  employee, 
who  .should  have  known" it  was  improper..  They  had  novy  been  discon- 
nected, and  defendant  had  offer'^rl  to  pay  to  the  Co,-poration  at  light mg 
rates  for  all  the  electricity  he  had  iiscd  in  the  past  ydr. 

Defendant  was  lined  £5.  including  costs. 

e2 


542 


THE  ELECTRICIAN,  JANUARY  U,  1916. 


PARLIAMENTARY  INTELLIGENCE. 


COMMERCIAL  POLICY  AFTER  THE  WAR. 

In  the  House  of  Commons  last  wct-k  Mr.  W.  A.  Hewixs  moved  "  That, 
with  a  view  tfj  increasing  the  power  of  the  Allies  in  the  prosecution  of  the 
war  his  Majesty's  Government  should  enter  into  immediate  consultation 
with  the  Governments  of  the  Dominions,  in  order  with  their  aid  to  bring 
the  whole  economic  strength  of  the  Empire  into  co-operation  with  our 
Allies  in  a  policy  directed  against  the  enemy." 

In  the  course  of  the  discussion  which  ensued  the  President  of  the  Board 
of  Trade  (M".  Rlncimax)  said  he  must  make  it  clear  that  when  jK-ace 
came  to  be  signed  we  would  not  jjermit  the  outbreak  of  an  economic  war 
which  Germany  would  wage  against  ourselves  and  our  Allies.  He  was 
not  prejia'-ed  to  wait  for  the  end  of  the  war  to  take  steps  to  deal  with  this 
matter.  It  had  all  along  Ixen  the  policy  of  the  Bfjard  of  Trade  to  capture 
(ierman  t'"ade  during  the  war.  In  the  case  of  Sfjuth  America,  we  had 
since  the  war  developed  a  fade  with  that  part  of  the  world  which  he 
hoped  would  continue  long  after  the  cessation  of  hostilities.  British 
traders,  in  spite  of  difficulties,  had  worked  wonders  in  trade  development 
during  the  past  12  months.  The  German  monopoly  in  optical  glass, 
in  dyes,  in  electrical  apparatus,  and  in  certain  kinds  of  chemicals  had  been 
comjjhtely  broken  down.  Electrical  apparatus  in  some  particulars  was 
almost  entirely  in  German  hands.  Every  one  of  these — glass,  chemicals, 
dyes,  electiical  apparatus,  and  he  could  name  about  a  dozen  others — 
were  industries  of  vast  importance,  not  only  to  us  as  a  great  commercial 
country,  but  as  a  fighting  country-.  Without  these  glass  articles,  without 
sf>me  of  the  porcelain  articles,  which  were  es.sential  for  electrical  construc- 
tion, witlicut  the  best  type  of  magneto,  without  some  of  the  Ix-st  of  our 
chemicals,  and  without  a  great  range  of  dyes,  which  used  to  be  manufac- 
tured in  Germany,  we  were  i)laced  at  a  great  disadvantage.  Never 
rgain  w<<u|d  they  be  renewed.  The  policy  of  the  Board  of  Trade 
was  that  there  should  be  no  es.scntial  aiticlc  for  the  art*  of  ]K'a(e 
or  war  that  we  could  not  produce  in  this  country  or  witliin 
the  Enipi'e.  He  jjut  down  as  one  of  the  first  necessities  of  this 
country  th<'  imjirovcment  of  research  methods  and  the  technical  educa- 
tion of  th<;  vising  g(rneration.  The  extension  of  commercial  banking,  as 
distinct  from  the  more  conservative  form  of  banking  to  which  we  were 
accustomed  in  this  country  might  well  be  fostered.  There  was  nothing 
that  was  likely  to  do  p^ngiish  industry  and  commerce  more  good,  or  ])lare 
it  in  a  jiosition  in  which  it  could  conijK'te  with  (Jermany.  than  the 
rendering  of  assistance  to  ])ut  firms  on  their  feet.  There  were  no  institu- 
tions in  the  world  that  were  more  needed  than  our  joint-stock  banks, 
but  the  mere  fact  of  their  being  centralised  in  London  and  having  only 
managers,  instead  of  partners,  in  the  jirovincial  centres  had  actually 
jilaced  our  traders  an<l  niftnufiwturers  and  commercial  men  at  a  dis- 
advantage com])ared  with  those  who,  in  (Jermany,  were  in  touch  all  over 
that  country  with  more  t-nterjjrising  or,  siiould  he  say,  more  adventurous 
institutions.  ('oiiimiT(  ial  linnking  must  ])lay  a  large  part  if  wi-  are  to 
hold  our  own  against  ( Jerniany.  The  B<)ard  of  Trade  were  looking  ahea<l. 
and  they  would  not  be  taken  unawares  at  the  end  of  the  war.  They 
must  nsk  for  the  co-oiK'rafion  of  tlie  Dominions,  and  the  control  of  many 
of  the  mi'tals  fif  the  Km]iirc  should  |)ass  entirely  froni  (Jerman  hands. 
He  had  nlsi)  in  view  the  necessity  for  kee|iing  the  control  of  th«-  world's 
coal,  and  of  s<-('uriMg  the  control  of  the  su|iply  of  oil.  As  regards  shipping, 
we  must  se<'  that  foreign  sulisi'lis;'d  shipping  should  not  have  the  free  run 
of  our  |)orls  to  the  disadvantage  of  our  own  ship]>ing.  He  Ixdieved  that 
while  the  war  was  on  we  ought  to  do  everything  in  our  jM)wer  to  destroy 
(Jerman  finuiiee  ami  (ierman  credit,  r-nd  to  cripple  her  trade.  The  work 
t){  the  Boa''d  of  'r'ade  now  was  to  >»•<•  to  it  that,  after  the  war,  (H-rrnany 
dill  not  have  an  opportunity  of  reorganising  her  conimi-rcial  system 
iH'fori-  our  trade  h(ul  l»«gun  to  flow  in  cver-increaaing  volume. 

The  motion  was  agreed  to. 


Public  Lighting  of  London.    In  the  Houw  of  Commons  lust  w»>ek 

.Ml.  II  AS  Ks  l''i--nhi'.  -.l.ilid  Ml  i-iiiv  to  a  ijuestion  thnl  i\v  I'reNJdent  of  the 
iJonrd  of  Trnde  was  strongly  in  favour  of  any  economy  th'it  could  Im- 
elTectcd  in  the  electric  lighting  of  j/mdon,  and  he  unclersl^Mid  tint  in  n 
very  largo  pro]M)rtion  of  the  jniblic  lampii  the  can<ile-power  Imd  already 
l)cen  redu<  ed.  In  some  caws  the  typ"  of  lamp  I'luplo^fd  w.is  unch  t  hnt  to 
'i'du(e  tlie  cnnd|e-])<iwer  would  involve  a  eonsiderabli*  nmoiiMt  of  initial 
expenditu-i-  whiili  would  Im'  thrown  away  in  ho  far  as  it  wan  imt  reroiiin'*! 
by  sivings  before  the  end  nf  the  war.  Me  was  inforiiiod  that  th««  employ- 
niMit  of  lamps  of  low  eaiid|ejM>wcr  not  blnekofl  over,  an  KUgkP'fitctt  by  the 
hon.  member,  would  not  fulfil  the  main  object  of  the  regulations. 


EDUCATIONAL  NOTES. 


University  of  Liverpool.— The  Lent  term  lirg/in  on  .Ian.  11.  The 
special  niatrieulaf  ion  exam inat ion  or  the  entrance  PXAininatmn  nnist 
bo  pns.sod  to  .secure  admissiim  to  the  eonrnes  of  in.*'tniction  m  the 
Kncnlty  of  Engineering.  Prospect u,"»ea  and  full  iwrtieuLirs  nf  the 
courses  in  eleitrirai,  civil,  mechanical  and  marine  engineering,  design 
niul  drawing,  in.-tt hematics,  jihysics  ."iiul  inorganic  cheniistrv  m.ty  Iw 
•»btaine<l  from  the  n-gistrar.  Mr.   I-xlwanl  (airy.     There  air  well- 


equipi>ed  laboratories,  and  facilities  for  practical  and  research  work 
are  available. 

University  of  London,  University  College. — A  course  of  six  lectures 
on  ■■  Electrical  Production  of  Nitrates  for  Fertilisers  and  Explosives  " 
will  be  delivered  by  Mr.  E.  KUbum  Scott,  M.I.E.E.,  A.M.Inst.C.E., 
on  Wednesdays  at  .'5:30  p.m.,  beginning  Jan.  26,  1916.  The  first 
lecture  will  be  or>en  to  the  public  without  fee  or  ticket.  The  course 
is  oj>en  both  to  members  and  non-members  of  the  University.  Fee, 
£1.  Us.  6d.  Application  for  tickets  of  admission  to  be  made  to  the 
Secretary  (Mr.  Walter  W.  Seton,  M.A.,  D.Lit.),  Gower-street,  W.C. 

Sheffield  University. — In  view  of  the  services  rendered  to  the  State 
bv  the  jjure  and  applied  science  departments  of  Sheffield  University, 
and  the  depletion  of  the  income  from  students'  fees,  the  Council  has 
been  recommended  to  make  special  grants  totalling  £5,000  out  of  the 
revenue  of  the  tramway  undertaking. 


PATENT   RECORD. 


SPECIFICATIONS  PUBLISHED. 

The  following  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  MeWborn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane.  London,  W.C. 

Whe-.ever  the  date  applied  for  dif)ers  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1914  Specifications. 

20,505  Soc.  Anon,  des  Etablissements  L.  Bleriot.     Regulation  of  electric  installations 
con:iprising  electric  generators.     (13/10,13.) 
Means  for  regulation  of  an  electric  installation  comprising  a  generator  having  a 
shunt   field   winding,  said   regulating  means  comprising  an   electro-magnetically 
operated  switch  device  having  aseries  operating  winding  which  is  operative!/ energised 
when  the  current  output  of  the  generator  exceeds  a  certain  value,  the  said  device 
serving  to  increase  the  impedance  of  the  circuit  of  said  field  winding  of  the  generator, 
so  as  to  lower  the  potential  at  the  terminals  of  the  generator. 
22,609  RouzET.     Regulating  device  applicable  to  self-induction  coils  or  to  windings  of 
Tesia  transformers  used  in  wireless  telegraphy  or  other  applications  of  high 
frequency. 
Comprises  an  improved  arrangement  of  contact  plates  and  sliding  devices  which 
allows  an  extensive  regulation  equal  to  that  produced  with  ordinary  contacts  directly 
touching  the  wires,  and  prevents  short-circuiting  of  the  spirals,  and  also  reduces  the 
connecting  wires  between  the  self-induction  coil  and  the  contacts  to  a  minimum. 
24,169  B.T.-H.  Co.    (G.E.  Co.,  U.S.)     Electrical  measuring  instruments  of  the  thermal 
type. 
Comprises  a  thermostatic  spring  having  one  end  secured  to  a  metallic  stud  and  the 
other  end  connected  to  an  indicating  member,  a  heating  element  located  within  the 
stud,  and  a  second  thermostatic  spring  acting  in  the  opposite  sense  upon  said  indi- 
cating member. 
24,552  Curtis.     Electrical  resistances. 

1915  Specifications. 

1,751  Signal  Ges.    Subaqueous  sound-signalling  apparatus.    (3/2/14.    Addition    to 

3.934,13.) 
3,241  Grocott.    Oiling  roses  and  the  like  electrical  accessories. 
3.690  South  Metropolitan  Gas  Co.  &  Buckbtt.     Electric  igniting  apparatus  for  gas 

burners. 
5.371  Marconi's  Wireless  Telegraph  Co.  &  Mitchell.     Manufacture  of  electrical 

condensers. 
5.969  MouL.    Thermostats. 

7.607  Rosselli.     Armouring  for  simple-core  electric  cables  for  alternating  currents. 
8.440  GiRAUD.     Electric  rivet  heaters,  welders  and  the  like.    (20,6  14.) 
13.618  British  Westinghouse  Electric  &  Mfg.  Co.     (Westinghouse  Electric  &  Mfg. 

Co.)     Insulating  airtight  joints  for  terminals  of  vapour  electric  apparatus,      on 
15,083  Forrester.    (Dunham.)     Portable    electric    lamps.     (Divided    applicition 

2.489,15.     Feb.  16.) 


APPLICATIONS  FOR  PATENTS 

tioTB..— The  undermentioned  App!'cations  (except  those  marked  t)  are  not  open  to 
public  inspection  until  after  acceptance  of  Complete  Specifications.  Those  marked  •  ere 
open  to  inspection  12  months  alter  the  date  attached  to  them,  it  they  have  not  been  published 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  ot  commu  nicators 
of  inventions  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 

December  14.  1915. 
17.466  Hogarth.    Measurement  and  utilisation  of  radioactive  matter  in  cereals  and 
other  products. 

17.474  Burdon.    (Siemens  i  Halske  Akt.-Ges..  Germany.)     Electromagnetic  relays.* 

17.475  W.  R.  Svkes  Interlocking  S'gnalCo..  Harper  &  Sykes.     Railway  signalling, 
17.497  Piephr  &  PiBPHR.     Electric  control  mechanism.     (15  10/15,  U.&)* 

17.503  Millard.     Auxiliary  means  (or  suspending  electric  lights. 

December  15.  1915. 
17.533  Richardson  &  Gill.     Electrical  devices  to  be  used  on  taxi<»bs  and  the  like. 
17,535  A  •-••-■  •   Svenska  Elbktriska  Aktiebolaobt.    Time  lag  relays.     (9/1/IS, 


17.53a 
17,542 
17.551 


L  ■.    ;- 

B  scH.     r 

Mv   KANO. 


17.560  Nf-^ts^H  &  Hfi! 


17,581 
17.392 
17.595 
17.602 
17.615 


Hay  ti  Sullivan. 

I  urposei. 


Electricilly-or<rated  horns. 

■ip  for  use  with  incandescent  filaments.  (18,''2  15,  Germany.)* 
-s.    (Divided  applicaiion  on  82, 15.     Jan.  2.)* 

December  16,  1915. 
Electron-emitting  cathodes  and  process  of  manufacturine 
!4.  US)* 
Automatic  call  distributing  systems.    (19/12/14.  U.S)* 
' '  S.)    Compressors. 

•■enerating  and  distributing  electric  currents. 
.. .  ...™;.ng  tramway  and  like  rail  points. 

Loading  coils  for  superimposed  telephone  working  and  other 


December  17,  1915. 
17.6W  BATTMHin*  At  Batthbi"*     Reproducing  a  light  In  lamps,  electric  lamps  and 

.  "     '  '  iucerisout. 

1 ,  .652 

17,657 
17,662 
17.664 


17.677 
17.690 
17.WI 


I 
h 

,  ■ 

:  if-sl; ' 

S": 

-u      T- 

I 

SB 

.  CY.    Electro-mechanical  colour  effects  device  for  UM 

trie  impulses  from  a  standard  clock  to  impulse  or 

SB  Electric  &  Mro   Co.     Electrical  protective  devices. 
ic^'  15.    29/12  14.  U.S.)* 
Elkcthic  Co.,  RoosB  A  Lb  NoiR.     Electric  signalling.  (Addition 
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Wall  Plugs. 


COMMERCIAL  TOPICS. 


Trade  and  """^  ^*^^  annual  trade  review  for  the  past  year  the 

Ru<;inp(i<;  affpr      "  Chamber  of  Commerce  Journal  "  points  out 
.,     War  *^^'^  "'^  present  it  is  obvious  that  ma.nufac- 

turers,  with  depleted  staffs,  are  so  fully  occu- 
pied with  urgent  war  requirements  that,  in  many  cases,  they  are 
precluded  from  accepting  orders  in  the  ordinary  course  of  trade,  but 
it  is  possible  that  in  this  respect  matters  may  become  a  little  easier 
in  the  near  future.  It  is,  therefore,  a  matter  of  vital  necessity  that 
immediate  consideration  should  be  given  to  the  future  of  trade  a-nd 
industry  when  peace  conditions  once  more  obtain.  It  is,  moreover, 
gratifj'ing  to  learn  that  steps  are  being  taken  by  qualified  commercia;! 
bodies  to  come  to  a  prompt  decision  on  the  practical  issues  which 
will  then  be  raised,  while  there  is  evidence  that  the  Government  is 
at  last  waking  up  to  the  need  for  action  in  certain  directions.  The 
London  Chamber  of  Commerce  proposes  to  c?Jl  a  special  conference 
of  British  Chambers  of  Commerce  to  consider  this  important  question 
a.nd  it  is  to  be  hoped  that  it  will  receive  the  full  and  careful  con- 
sideration it  deserves. 

A  meeting  of  the  Advisory  Committee  to  the  Board  of  Trade  on 
Commercia,!  Intelligence  was  held  on  Tuesday,  a^nd  among  the 
matters  considered  were  j^roposals  for  safeguarding  and  promoting 
British  trade  after  the  war  ;  the  more  systematic  collection  and  exhi- 
bition of  spjmples  of  German  and  Aiistrian  goods  competing ,  with 
British  manufactures  in  colonial  and  foreign  markets  ;  r.i;id  questions 
relating  to  the  work  cf  the  Commercial  Intelligence  Branch  of  the 
Board  of  Trade. 


Power  Load 
in  Sheffield. 


Referring  to  our  note  on  this  Hubjcct  in  thc.':c 
columns  last  week,  Mr.  C.  H.  Wordinghi.ni 
points  out  in  a  letter  to  us  that  two  reiiresentatives  of  the 
British  Electrical  &  Allied  Manufacturers'  A.ssfjciation,  specially 
drawn^ifromj  the  Association's  section  dealing  with  plugs,  :ier\-cd 
on  the  panel  which  drafted  the  specification  issued  by  the  Engi 
neering  Standards  Committee.  Further,  the  B.E.A.M.A.  as  ;,  whole, 
as  well  as  firms  outside  that  Association,  were  corusulted  by  the 
panel.  Mr.  Wordingham  expresses  the  view  that  it  is  not  part  of 
the  functions  of  the  Engineering  Standards  Committee  to  specify 
details  of  design,  such,  as  the  mode  of  anchoring  the  flexible  conduc- 
tors to  which  we  made  reference.  The  specification  aims  chiefly  at 
securing  interchangeability,  and  this  is  assured  if  manufacturers 
work  to  the  specification  as  drawn. 


Price  of 
Copper. 


The    Government,    through    the    Ministry    of 

Munitions,  has  notified  consumers  of  copper  in 

this  country  that  they  must  not  purchase  more 

than  50  tons  of  copper  in  one  lot,  and  must  not  pay  more  than  £100 

a  ton  for  refined  material.     This  step  has  been  taken  to  suppress 

speculation  on  the  market,  and  it  should  have  the  effect  of  relieving 

consumers  of  copper  who  a.re  enga.ged  upon  war  work.     As  much  ai 

£116  was  paid  one  day  last  week  for  American  refined  for  early 

delivery.    The  British  authorities  recently  bought,  mostly  in  America, 

about  100,000  tons  of  refined  copper  for  delivery  over  the  whole  of 

the  current  year  a,t  about  21  cents  a  pound  delivered.    As  soon  ai  the 

Government's  action  became  known  there  was  a  fall  in  standard 

copper  prices  on  the  Metal  Exchange. 

*         *         *         * 

p.  ..  The  Miiaister  of  Munitions  has  notified  platinum 

11  um  dealers,  &c.,  that  in  exercise  of  the  powers  con- 

upplies.  ferred  by  the  Articles  of  Commerce  (Returns,  &c.) 

Act  (1914)  he  requires  a  return  made  to  the  Director  of  Materials 
of  the  Ministry  of  Munitions,  Armament  BuUdings,  Whitehall  Place, 
S.W.,  of  the  whole  of  the  stock  of  platinum,  ores,  residues  or  bars 
containing  same  on  their  premises  or  under  their  control.  Any 
person  buying,  selling  or  dealing  in  platinum,  or  goods  manufactured 
wholly  or  partly  of  platinum,  or  entering  into  negotiations  for  it.s 
sale  or  purchase,"without  a  permit,  is  liable  to  the  penalties  provided 
for  offences  against  the  Defence  of  the  Realm  Regulations. 


Patents  in  1915. 


Many  electric  supply  undertakings,  more 
particularly  those  in  industrial  areas,  have 
experienced  during  the  past  few  yea,rs  an  in- 
creasing dema.nd  for  electrical  energy  for  power  purposes.  On  the 
outbreak  of  war  it  was  thought  that  electricity  undertakings  would 
be  badly  affected,  but  so  fa,r  from  this  being  the  case  it  has  brought 
greater  prosperity  to  many.  It  is  true  that  the  lighting  restrictions 
have  affected  the  lighting  load  and  the  difficulty  about  coal  supplies 
has  added  to  the  worries  of  station  engineers.  On  the  other  hand, 
there  has  been  a  large  increase  in  the  dema.nd  for  energy  for  power 
and  heating,  which  ha.s  m.ore  than  compensated  for  any  fa-lling  off 
in  lighting  revenue.  The  popularity  of  the  electric  drive  is  well 
illustrated  by  the  case  of  Sheffield,  which  has  a  typical,  progressive 
and  well-managed  undertaking.  At  the  end  of  December  there 
were  3,423  motors,  of  an  aggregate  of  45,916  h.p.,  connected  to  the 
Corporation  ma,ins,  compared  with  2,971  motors  and  34,422  h.p.  in 
1914,  2,513  motors  and  26,338  h.p.  in  1913,  and  2,120  motors  and 
22,100  H.p.  in  1912.  At  the  end  of  1908  there  were  only  1,036  motors 
of  slightly  more  than  9,000  h.p.  connected,  .so  that  it  will  be  seen  that 
there  has  been  a  continual  and  rapid  increase  in  the  power  load. 


American 
Electrical 
Industry. 


Durmg  the  year  I9I5  the  number  of  applications 
for  patents  was  18,225,  compared  with  24.820 
in  1914,  and  an  average  of  about  30,000  per  annum  for  the  four 
preceding  years.  The  fallmg  oft'  is  partly  due  to  the  drop  in  the 
number  of  foreign  applications.  The  nmuber  of  applications  from 
Germany,  Austria,  France,  Belgium  and  the  United  States  totalled 
7,886  in  1912,  7,604  in  1913  and  5,986  in  I9I4.  The  most  popular 
subjects  of  mvention  were  electrical  apparatus,  ordnance  and  small 
arms,  ammunition,  internal  combustion  enguies  and  motor  vehicles, 

*  *  *  * 
According  to  the  "  Wall  Street  Journal "'  of 
Dec.  20,  the  big  manufacturing  electrical  firms 
in  the  United  States  will  be  practically  ?wami)ed 
with  business  in  three  or  four  months  if  con- 
tracts are  booked  at  the  rate  at  which  they  are  at  present  bemg 
secured.  It  is  stated  that  orders  are  commg  in,  not  in  amounts  of 
tens  of  thousands  of  dollars  but  in  himdreds  of  thousands,  and  it  is 
believed  1916  will  see  orders  for  electrical  goods  booked  in  excess  of 
previous  record  figures.  Axi  outstanding  feature  of  orders  at  present 
is  the  demand  for  turbines,  not  only  for  land  plants  but  for  ships. 
The  General  Electric  Co.  is  now  building  a  45,000  kw.  turbme 
(which  is  the  largest  hitherto  attempted)  for  the  Detroit  Edison 
Co.,  but  this  machine  will  be  eclipesd  by  a  new  50,000  kw.  turbme. 
The  Westinghouse  Co.  (through  the  Machuie  Co.)  is  reported  to  be 
doing  a  rapidly  growing  business  in  marine  turbmeswith  mechanical 
reduction  gears  and  other  auxiliary  apparatus  required  in  the  engme 
room.  This  machinery  ranges  from  equipment  for  battleships  to 
passenger  and  freight  'steamships.  Prices  for  electrical  equipment 
have  also  been  on  an  ascending  scale  in  conformity  with  the  nsmg 
costs  of  materials. 
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IMPORTS    AND    EXPORTS  OF  ELECTRICAL 

MANUFACTURES. 
From  .Jan.  :i,  1010,  Ut  Jan.  8.  1916. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  'A 
the  importation  into  and  the  exportation  of  Electrical  Manufactuf - 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  (Sc*  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Fglkestche. -.Frawce.-  Unenumcratc:,  Vi '^f.f:.. 

Criusbv.— France .■  UnenumerateJ,  7  pkgc. 

Liverpool.— France :  Electrodes,  62  pkgs. 

London.— d/.5.-4..-  Elec.  machinery.  £7.282;    carbon  candles,  £215; 
£673;    telephone  material.  £160:   wire  and  cable.  £78;   elec.  lanterns.  40  • 
lieht  bulbs,  90  pkgs. ;  unenumerated.  £fc,492 -272  pkgs.     Holland:  E\<-  :i.7ic: 

lamp  parts,  £30;    wire  and  cable.  £210  ;   elec.  machinery.  £230 :    un*^-  f35t. 

France:  Carbon  candles  £753  ;  lamp  parts,  £18;  ''  "     ^'■'?^     :.  -d 

cable,  £333  ;  unenumerated.  £2fc6.     Japan:  unen\- 

£105.    Switzerland:     Elec.   machinery,   £2,365;     _ ....    _ 

machinery,  £1.005. 

SouTHAMPTi'iN.     France:  Unenumerated.  £66. 

EXPORTS. 

To  Australasia.— /.ttcWawrf.-  V/ire  and  caoic  £1.102 ;  elec.  machinery,  £230  ;  un- 
enumerated, £448.  Melbourne:  Wire  and  cable,  £2,638 ;  elec.  machinery,  £309  :  un- 
enumerated. £514.  5)'rf«fy.- Elec.  machinery.  £102  :  unfr.irr.fr  rH.  £374.  Wellington: 
Wire  and  cable.  £2,647  ;  elec.  machinery,  £129  ;   unenu:-  355.     Adelaide:   Elec. 

machinery,  £146;    unenumerated,  £158.    Fremarttle :  .   cable.  £37:    unenu- 

merated,   £50.     Perth:     Unenumerated,    £306.     Christci.ufLi: .      Uner  £30. 

Napier:   Wire  and  cable.  £84.     Dunedin :   Wire  and  cab'.e.  £286;    ur.'  ;.  £33. 

Townsville :  Elec.  machinery,  £21.  Launcesion :  Unenumerated,  tio4.  Lyrtelton: 
Wire  and  cable,  £455.  New  Plymouth:  Unenumerated,  £30.  Wanganui:  Wire  and 
cable,  £329. 

Africa.     Durban:  Wire  and  cable,  £735  ;  elec.  machinery.  £189  ;  unenum' 
Capetown :  Elec  machinery,  £55  ;  unenumera*ted,£200.     Bast  London  :  Une- 
£32.     Ascension:  Unenumer.-iled.  £20.     5/«'ra /.m;??.-  Teleirraph  material,  £76. 

South  and  Central  America. —fii/^nos /lyres.-  Wire  and  cable,  £150  ;  unenumerated, 
£1,206.     Antigua:     Unenumerated,    £11.     Probolingo:  Unenumerated,  £146. 

Hoi.i.^ttu.  -Amsterdam  :  Wire  and  cable,  £352.     Rotterdam:   Unenumerated.  £1. 

Denmark.  -  Copenhagen.     Unenumerated.  £142. 

V.S.k.  -New  York :   Elec  machinery.  £958  ;   unenumerated.  £570. 

West  Ihdies.  -  Barbados:  Unenumerated.  £78.  Trinidad:  Wire  and  cable,  £21  : 
unenumerated,  £87.     Dominica:   Unenumerated,  £54. 

Eavn.     Alerandria:   UnenurrTnV"!.  £297.    Port  Said :   Unenumerated,  £14.     Port ■ 
Sudan:   Elec.  machinery.  C203  rated,  £12.    y4rfe«.-  Telegraph  material,  £32  ; 

unenumerated.  £18:   telet'raph  1,8. 

ClBRALT/         ' '  ■  Mjmerated.  t/^r-. 

India,  C  /c '-China  and  Straits  SETTLEf.!ENT<. —  Bowiay.-   Elec  machinery, 

£348;  un-.i .;, £1,239.     Calcutta:  Elec.  machinery,  £390  ;  unen'j--"--'  ^-J  ■''••^ 

Madras:    Elec.  machinery,  £353;    unenumerated,  £260.     Singapore: 

aSf)     Ceylon:    Telegraph  material,  £23;    unenumerated,  £339.     Ki!:- 

merated,  £76.      Karachi:    Elec.    machinery,    £102.   Bangkok:    Unenumerated.  £160. 

Penang:  Unenumerated.  £29. 

Java — Samarang  :  Wire  and  cable.  £33.  Batavia:  Unenumerated,  £84.  Sou/aAaya.- 
Wire  and  cable.  £100. 

China.     Hongkong:  Unenumerated.  £56. 

Po9TU'-.al.     Lisbon:  Wire  and  c:ible,  £100  ;  unenumerated.  £59. 

Franck.  Dut  :,■  ■  tJi 'numerated.  £772.  Pans:  Wire  and  cable.  £56  ;  elec.  machinery 
f225:     ur  ■  1.55.    Havre:    Elec.  machinery,  £24;    unenumerated,  £195. 

Boulogne .  .  £58. 

FOREIGN  GOODS  (duty  paid  and  free). 

£511  Unenui. 

Unet,  ■  Bombay 

Havre:   Uiienuinerdtod.  £40.     Parts:   Unonumeriited.  £58. 


"f  rated 

■  'and  : 
£89. 


BUSINESS   NOTICES. 

The  juhlretw  of  tlic  Machiiu-  Tool  Dfpt.  of  the  Miniistry  of  Mum- 
tioiiH  JH  now  lit  QiK'cn  .AnncH-thiinibers,  l>can  Farrar-Btrcot,  West- 
inin.stor,  I^uidon,  S.W.  Telrgrai)hi<-  addi-esM  :  Toolorgizt',  London  ; 
lelrphoiK'  :    \irtoiia  8.224. 

TIk-  telephone  nimibcrH  of  the  London  office  of  the  ("Monde 
KIrcf liciil  Storajjo  Co.  aru  442  and  413  Victoria.  , 

'I'hi'  Kicctrical  Su|>]ilicH  Co.  have  ro-or^aniwHi  thoir  .  ii^iiinTin^ 
dcparlnu'nt.  an<l  have  arranged  for  Mr.  A.  C  Injflcby  (lalo  tif  the 
Ailnil  KIcctric  Co.)  l<i  fake  over  control  of  Hiimc. 

Tlic  conipiiny  In  imw  n-priNrntiiin  fIx'  fnllowinjz  tii"-  i"  1  "udon  iiml  Ihi- 
South  of   Knulioid  :    Thi-   Kcit;hlcy   Electrical   Kn  ('<>.   for  dr. 

moforft  mill  «lyiv>iin>^  for  caiwuiticn  np  to  and  in.  I11111114  I  I'.'t  n.r.  ;  luni 
Mc«sr,4.  Firth  \-    Uuss4dl  f«r  n.r.  luolorM  for  cApacitio  up  t<>  l(K»  il.r. 

Mr.  A.  J.  (Jreenly  ami  Theodore  i)eni«on  have  taken  over  Baldwin 
&  Wilin  workH.  St.  .MImiiH  road,  Warfonl.  and  >  '  ' 

as    niannfacluriiiK   electrical   and    lucchaiiicnl    ■ 
Klyh-  of  (Jreeniy  &  Denxion. 

The  ofli((Mof  tin- imrlncrMhijinrc  37  &  38.  .    '■■ii'i.  *»  <    ,  ■ 
to    Covcrnmvnt    work    which    th<'y    hi  v.-    undcrt.ikcn    th' 
piiNJIion  to  (piolc  for  HDinil  tn  "n'wcultilig.  (ilaiuiig.  <lii 

cii.itinjf  and  woodworUin);  o(  . 

The  liiisiiii  »s  known  ns  ({n^'iily  .\d'. 

I>y   Mr.  <;.n-rnly  as  hcrctofon-,  and  m>    

crenoinn  busincsH  itmonKil  cnjonccrinj;  firnin  h 
in  till"  trchnical  st.Ttl. 

The  Iloniogctiou.t  licad  Coating  Co..  1.  ^Yench■f«tpp<«t.  SHnl>iir\  .  -, 
Thames,  are  now  making  n  H|ioe{ality  of  le<ul-linwi  acid  tAnk^  ■ 
for  road  or  rail,  the  lead  l>eing  attached  to  the  *toel  eyiinder  by  lh»'it 
.'<pcci:il  welding  imuc.x.'t. 

Electric  Horns.— The  Benjamin   Eleetrie  (Ltd).   1a.   Bo^'lM^ry 
avciHic.  Unidon.  K.C..  an»  offering  to  nnpply  the  tr.idc  «  '  .imn 

electric  horns  at  ll«.  :U1.  «<>.li  ni-i  The  offer  i»  only  <  ^^.<.,  ..r  I't 
days  from  Jan.  21. 


Sale  by  Auction. — Messrs.  Home  k  Co..  35,  Old  Queen-street, 
^A'e.«tinin.ster,  8.W.,  will  sell  by  public  auction  at  the  Holy  Trinity 
Schools,  Beresford-street,  Woolwich,  on  Thursday,  Jan.  20  at  11  a.m., 
by  order  of  the  Secretary  of  State  for  \Var,  un-serviceable  and  obsolete 
stores,  particulars  of  which  are  given  in  an  advertisement. 

Plant  Wanted. — An  advertiser  requires  a  second-hand  booster  set- 
Patent  Development. — The  proprietor  of  patent  Xo.  2,924  1914, 
relatijig  to  ""  An  improved  system  of  s\'nchronising  electric  clocks," 
desires  to  enter  mto  negotiations  for  the  sale  of  the  patent  or  for  the 
grant  of  licences.  Inquiries  to  Me.'i.sr.s.  D.  Youjig  &  Co.,  patent 
agents,  11  and  12,  Southampton-buildings.  London,  W.C. 

BANKRUPTCIES,   LIQUIDATIONS,  &c. 

The  first  meeting  of  creditors  of  Augustus  Garbutt,  electrical 
engineer,  formerly  tradmg  at  2,  Kirkstallroad.  and  67a,  Xorth  Hall- 
street,  Kirk.st  all -road,  I.^eds,  will  take  place  to-day  (Jan.  14)  at  24, 
Bond-street,  Leeds,  and  the  public  examination  on  Feb.  1  at  the 
County  Court  House,  Albion-place,  Leeds. 

Claims  again.st  the  Parana  Power  S\Tid.  (Ltd.)  (in  vol.  liq.)  are  to 
be  .«ent  to  Mr.  L.  Maltby,  4,  London  Wall-buildings,  London,  E.G., 
by  Feb.  1. 

The  South  Wales  Wireless  Training  College  (Ltd.)  is  being  wound 
up  voluntarily  for  the  purpose  of  reconstruction.  Mr.  (ieo.  F. 
Wiilett,  92,  Queen-street,  Cardiff,  has  been  appointed  liquidator, 
with  authority  to  enter  into  an  agreement  for  the  sale  of  the  business 
to  a  new  company  to  be  called  the  South  Wales  &  West  of  England 
Wireless  Training  College  (Ltd.). 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Birmingham. — As  announced  in  our  last  issue  the  Coriwratiou 
have  decided  to  put  down  further  geueratuig  plant  at  the  temporary' 
Xechells  station. 

The  fhainiian  of  the  Electric  Supply  Committee  (Aid.  .Icphcott) 
jHiintcd  out  that  the  Council  sanctioned  the  erection  of  a  temporary 
^.'cncrating  station  at  Ncohellt;  in  order  to  meet  the  demand  of  manufac- 
turers for  electric  current  imtil  the  ])ermancnt  station  could  l)e  coni- 
)ilctcd.  The  demand  for  current,  however,  had  so  greatly  increased 
fh't  the  committee  hid  had  to  refu.-<e  to  sujiply  new  custK^imers.  but  in 
order  to  nicet  the  rcijuircmcnt.s  of  local  indu.strics  tliey  deemed  it  desirable 
to  add  to  the  output  of  the  temporary  station  forthwith.  It  was  hojx'd 
tliat  nmch  of  the  plant  to  be  acquired  for  the  temporary  station  wculd  In- 
traii>sfcrrcd  ultimately  to  the  permanent  power  hou<=c. 

Bo'ness.  -  The  Xational  Electric  Constniction  Co.  has  dropjxxi  its 
pi(>poh.U  to  carry  out  tcmporar\'  extensions  of  plant  at  the  electricity 
M(jrks.  and  the  Town  Council  has  been  asked  to  sanction  a  [jermancnt 
extension,  by  adiling  a  500-kw.  steam  turbine,  boiler,  &c.,  at  a  cost 
of  alioiit  i;i4.(HXJ.  The  additional  plant  is  necessary  to  meet  the 
increased  demand  for  power  by  jiublic  works.  The  Council  proiK)se 
to  call  ill  an  engint»er  to  report  on  the  works  and  the  necessity  for  the 
extension. 

Halifax. — The  Corjwration  have  authorised  the  Tramwa\-s  Com- 
mittee to  draw  about  920  yd.  of  e.h.t.  cable  through  existing  conduits 
fronj  the  electricity  works  to  the  bottom  of  Hanson-lane,  and 
application  has  b(>en  made  to  the  LtJ.  Board  for  sanction  to  borrow 
^^..'iSS  for  additional  plant  required  at  the  electricity  works. 

Luton.-  The  Council  has  decided  to  give  a  sujiply  of  electricity  to 
a  f.ietory  in  the  rural  area,  jirovided  the  con.'^cnt  of  the  Board  of 
Trade  can  ix-  obtained. 

The  \A't.  Itoard  liav*-  .sanctioned  a  loan  of  £27. "IX)  for  extensions  of  the 
'  1' 1  f  i.  l(y  uniicrtaking.  The  Electricity  Committiv  ha**  applied  for 
'o  ttorrow  an  additional  eum  of  £4,677,  including  £1,400  for  a 
■    '    .II.'  and  transforiner. 

Shcfflcld.  -The   J-Ilcctric   Snjiply   ConunittiH'   has   midertaken    to 
1m -r  the  annual  interest  and  sinking  fund  charges  in  respect  of  the 
nditun^   incurn«<l   in   laying  a  new  feeder  cable   from 
\d  Station  to  Xewhallroad. 

'o  t»e  extended  to  various  parte  of  the  city,  at  a  cost  of 

'    C2.2fiH  will  1'.  ■  on  an  e.h.t.  feeder  cable  between 

HiH>ley  Ml).  .   while  £1.745  will  be  s]K'nt   on 
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<.  &c.,  crane  track,  sleeperH  and  rciufi  recti  concri'tc  ret^in- 

Ihc  couimittco  ha*  decided  to  le«*c  a  piece  of  land  to  Mr.  Donald  F. 
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Campbell  for  the  erection  of  an  electric  furnace,  and  has  granted  him  per- 
mission to  j)Iace  three  150  kw.  transformers  in  the  Forncett-street  sub- 
station for  sui)plying  electrical  energy  to  the  furnace. 

Stockton-on-Tees. — The  Corporation  have  decided  to  purchase 
.additional  rotary  converter  plant  for  converting  the  energy 
supi)lied  in  bulk  by  the  Cleveland  &  Durham  County  ElectricPower  Co. 

Wolverhampton. — Application  has  been  made  to  the  L.G.  Board 
for  sanction  to  borrow  £1,780  for  mains  extensions,  and  for  per- 
mission to  spend  £670  out  of  the  loans  already  raised  in  connection 
with  the  above  extensions. 

GENERAL. 

Aberystwyth. — A  serious  fire  broke  out  on  Monday  morning  on  the 
switchboard  at  the  electricity  works. 

Mucli  damage  was  done  before  tlie  fire  brigade  succeeded  in  smothering 
the  flames  with  sand,  and  supply  has  been  cut  off  from  the  whole  of  the 
town  throughout  the  week. 

Berkhamsted. — The  Urban  Council  have  authorised  the  Chesham 
Electric  Light  Co.  to  erect  poles  and  overhead  wires  to  supply  electric 
current  to  some  buildings  in  the  ciistrict. 

Birtley. — Chester-le-Street  Highways  Conamittee  have  authorised 
the  Newcastle-upon-T\Tie  Electric  Supply  Co.  to  erect  a  20,000-volt 
cable  from  Beamish  to  works  at  Birtley,  imder  certain  conditions. 

Burnley.— The  Electricity  Committee  has  increased  the  insurance 
on  the  generating  station,  sub-stations,  &c.,  by  £20,000. 

Pewsbury. — Last  week  the  Council  adopted  a  recommendation 
to  purchase  a  500  kw.  second-hand  generating  set  for  the  electricity 
works,  at  a  cost  of  about  £3,000,  the  money  to  be  provided  out  of  the 
i:)rofits  of  the  undertaking. 

Councillor  Ktlburn  explained  that  the  plant  at  the  electricity  works 
was  working  very  near  to  the  margin  of  safety,  owing  to  heavy  demands, 
and  if  a  breakdown  occurred  it  would  bo  a  serious  matter.  The  proposed 
purchase  was  a  tem.ryorary  expedient,  to  meet  the  immediate  need. 

Aid.  McCann  suggested  raising  the  price  of  current  or  an  arrangement 
with  the  Yorkshire  Electric  Power  Co.  to  supply  current,  if  needed. 

In  re])ly  it  was  pointed  out  that  there  were  responsibilities  on  the 
Council  if  they  failed  to  carry  out  their  contracts  with  consumers,  and  it 
was  necessary  to  do  something  at  once.  Even  if  arrangements  were 
made  with  the  po^yer  company,  there  would  be  considerable  outlay  for 
converting  plant. 

The  proposals  of  the  Committee  were  carried. 

Elland. — Last  week  the  chairman  of  the  Council  (Mr.  S.  Lumb) 
explained  that  the  increase  in  the  price  of  electricity  was  due  to  the 
advanced  price  of  coal.  The  Council  had  no  option  but  to  increase 
the  price  if  they  meant  to  conduct  the  works  as  a  business  concern. 

Erith. — The  Council  have  decided  to  make  arrangements  for 
obtaining  an  additional  bulk  supply  of  electricity  for  200  new  houses 
on  the  Colyer'  s-lane  estate. 

Leeds. — Last  week  the  Corporation  adopted  a  recommendation  of 
the  Eiectricity  Committee  to  increase  the  salary  of  Mr.  C.  N.  Hefford, 
manager  of  the  electricity  department,  from  £600  to  £800  per  annum. 

The  chairman  of  the  committee  (Mr.  Lupton)  said  Mr.  Hetford  was 
appointed  three  years  ago  on  probation,  and  it  was  distinctly  understood 
at  the  time  that  if  he  did  the  work  well  his  salary  would  be  raised  to  a 
figure  commensurate  with  the  duties  of  the  office.  His  predecessor  (Mr. 
.Dickinson)  was  receiving  £900  at  that  time,  and  he  went  to  Liverpool  for 
£1,000,  since  increased  to  £1,500.  He  quoted  statistics  showing  how  the 
undertaking  had  increased  during  the  last  three  years.  The  capital  had 
grown  from  £1,034,000  to  £1.347,000,  the  sales  revenue  from  £115,000  to 
£170,000  per  annum,  and  the  output  from  18,000,000  units  to  43,000,000 
units  per  annum.  That  development  had  been  carried  out  by  Mr. 
Hefford  under  unparalleled  difficulties.  A  year  ago  the  Council  decided 
upon  a  large  extension  of  the  station  at  a  cost  of  £120,000.  The  engi- 
neering of  that  extension  had  been  done  by  Mr.  Hefford.  While  Leeds 
was  sixth  on  the  list  of  cities  and  towns  in  the  United  Kingdom  in  the 
output  of  current  and  third  in  cheapness  of  cost,  it  was  twentieth  in 
respect  of  the  salary  of  the  engineer.  Since  the  undertaldng  was  taken 
over  by  the  Corporation  it  had  yielded  profits  of  £120,000  for  the  rates, 
and  after  allowing  for  sinking  fund,  depreciation  and  other  charges,  the 
amount  handed  over  last  year  was  £12,000. 

Aid.  Kinder  moved,  as  an  amendment,  an  pddendum  to  the  effect 
that  the  increase  should  not  take  place  until  the  termination  of  the  war, 
but  this  was  rejected  by  a  large  majority,  and  the  recommendation  was 
adopted. 

Lincoln. — Last  week  the  Council  adopted  a  recommendation  of 
the  Electricit}^  Committee  to  increase  the  price  of  electric  current  by 
20  per  cent,  to  all  consumers  other  than  those  taking  current  for 
power  u  de    agreement. 

Aid.  White.,  chairman  of  the  Electricity  Committee,  said  they  had 
discussed  the  matter  carefully  and  had  unanimously  passed  the  resolu- 
tion. It  was  brought  before  the  Council  in  committee,  who  discussed  it 
at  great  length,  and  passed  it  with  about  three  dissentients.  He  was 
disappointed  that  they  should  have  to  ask  so  early  in  the  year  for  an 
advance  of  20  per  cent.,  but  their  financial  position  warranted  it.  The 
increase  would  represent  in  round  figures  about  £1,500. 


Councillor  Brunning  considered  that  the  matter  should  Ixj  more 
seriously  discussed,  and  he  mmed  that  it  be  referred  back. 

Councillor  Taylor,  who  seconded,  suggested  that  any  increased  cost 
in  electricity  should  be  paid  out  of  the  rates. 

Councillor  Kilmister  said  small  users  of  power  for  industrial  purpose*? 
shoukl  be  carefully  considered  in  the  matter.  They  should  do  all  they 
could  to  prevent  any  handicap  being  put  upon  the  indu.«try  of  poorer 
people. 

Aid.  Harrison  hoped  that  the  matter  would  not  be  referred  back. 
Advances  had  taken  place  in  almost  every  other  town,  and  in  many  caee» 
they  were  a  good  deal  more  than  20  per  cent.  The  committee  was  not 
asking  for  a  penny  piece  too  much. 

Aid.  W  KITE  pointed  out  that  large  coasunujrs,  who  were  under  contract, 
were,  and  had  been  for  years,  paying  a  verj'  substantial  advance  on  their 
contract  prices.  There  were  some  in  the  city  jjaying  50  per  cent,  above 
the  price  they  agreed  to  pay  on  their  contracts.  On  the  other  hand,  the 
ordinary  consum'T  had  not  been  asked  to  pay  a  single  penny  more. 

Eventually  the  amendment  was  put  and  lost  by  a  large  majority. 

Sheffield. — A  L.G.  Board  inquiry  will  be  held  on  Jan.  21  at  the 
Town  Hall,  Sheffield,  to  inquire  into  the  application  of  the  Corpora- 
tion for  a  provisional  order  authorising  the  transfer  of  their  Kelham 
Island  tramway  power  station  to  their  electricity  supply  undertaking. 

Wallasey. — Owing  to  an  accident  to  one  of  the  turbines  at  the  new 
generatmg  station  on  Tuesday  morning  the  electric  supply  was 
interfered  with  for  some  hours. 

It  was  found  possible  to  run  only  an  intermittent  service  of  tramcars 
during  the  greater  jjart  of  the  day,  and  on  S9;iie  of  the  routes  the  greatest 
inconvenience  was  experienced  in  the  evening.  In  the  early  part  of  the 
evening  there  was  no  electric  light  throughout  the  district,  but  at  about 
eight  o'clock  it  was  found  possible  to  give  a  supply  of  electric  current  for 
lighting  in  a  portion  of  the  district,  and  to  provide  power  to  improve  the 
tramway  service.  Later  in]  the  evening  it  was  found  possible  to  supply 
all  the  lighting  requirements  of  the  district,  but  the  tramcars  were 
stopped  for  a  couple  of  hours,  the  service  being  resumed  at  11  o'clock. 

Walsall. — At  the  last  meeting  of  the  Council  it  was  reported  that 

owing  to  enlistments  two  shift  engmeers  were  required,  and  that  the 
engineer  and  manager  had  been  authorised  to  make  the  appointments. 

Tenders  have  been  obtained  for  a  turbo-alternator  set  to  replace  com- 
mandeered plant,  and  these  are  under  consideration.  The  committee  has 
given  instructions  for  the  sale  of  certain  obsolete  plant. 

Instructions  have  been  given  for  a  further  reduction  in  the  public 
lighting  by  about  300  lamps,  arid  the  Borough  Surveyor  has  been  autho- 
rised to  negotiate  with  the  Electrical  Engineer  as  to  the  replacement  of 
the  high-power  electric  lamps  in  the  centre  of  the  town  bj-  lower  power 
metallic  filament  lamps. 

Watford. — The  Urban  Comicil  has  adjourned  consideration  of  the 
question  of  public  lighting  imtil  after  the  end  of  the  current  financial 
year,  but  £2,500  is  to  be  paid  on  accomit  to  the  Electricity  Committee. 

West  London  Linking-up  Scheme. — Battersea  Electricity  Com- 
mittee reports  that  the  work  of  linking  up  the  borough  undertaking 
with  Eulhani  has  almost  been  completed,  and  that  satisfactory  tests 
of  cables  have  been  made. 

The  L.C.C.  has  intimated  that,  they  are  prepared  to  advance  £2,618  to 
cover  the  Borough  Council's  share  of  the  cost  of  the  scheme. 


LIGHTING  &  POWER  NOTES. 


School  Lighting.— Swansea  Tramways  and  Electric  Lighting  Com- 
mittee have  agreed  to  extend  their  cables  so  as  to  supply  electricity 
for  lighting  the  Cwmbwrla  schools,  on  condition  that  the  Education 
Committee  pay  the  interest  on  the  estunated  cost  of  the  extension 
(about  £800). 

Train  Lighting. — In  consequence  of  the  it  cent  railway  disaster  at 
Jarrow,  a  resolution  has  been  passed  by  the  South  Shields  Labour 
Party  urging  the  introduction  of  electric  lighting  on  all  trains. 

Wharf  Cranes.— At  the  new  wharf,  which  the  Dundee  Harbour 
Board  are  constructing,  there  will  be  one  5-ton  axid  a  number  of 
30  cwt  electric  a-avelling  cranes,  and  the  whole  of  the  buildhigs  will 
be  lighted  electrically. 


TRACTION   NOTES. 


Bournemouth.— The  Board  of  Trade  have  consented  to  the  borrow- 
ing of  a  sum  not  exceeding  £6,000  for  the  proposed  re-construction 
of  a  portion  of  track  between  Bournemouth  and  Poole  at  Constitu- 
tion-hill. The  consent  of  the  Treasury  is  not  required  as  money  is 
not  to  be  raised  by  the  issue  of  stock,  bonds  or  bills. 

Gateshead.— The  Council  have  granted  the  application  of  th^ 
Gateshead  &  District  Tramways  Co.  to  substitute  span  wires  sus- 
pended from  side  poles  iji  Durham-road  from  Shipcote  to  the  Low 
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Fell  tramwaj-  terminus  in  place  of  the  existing  brackets,  on  certt;in 
conditions  including  the  removal  of  the  whole  of  the  centre  jwles  in 
Gateshead  by  the  company  within  two  years. 

The  company  has  also  been  authorised  to  lay  a  double  set  of  rail<  in 
Sunderland -road,  on  condition  that  they  jiay  £1S0  towards  the  cost  of 
widening  the  roadway  at  Robboi'.s-corner. 

Glasgow. — Last  week  the  Corjxjration  .-.dopted  recommendations 
to' incretvse  the  wages  of  motormen  ;vnd  male  conductors  and  cert^in 
other  workers  in  the  Corjxjration  tramwa\-s  department  by  2s.  jkt 
week.  Women  conductors  with  six  months'  service  received  ;'.n 
advance  of  Is.  per  week. 

There  are  now  1,020  women  conductors  employed  on  the  Corporations 
cars  and  five  women  drivers,  while  25  are  being'trained  as  drivers. 

f'  Gloucester. — The  Corpxjration  have  sanctioned  the  emjjloyment  of 
women  as  temporary  conductors  on  the  light  railway  cars  at  the  same 
commencing  wage  as  that  paid  to  male  conductors. 

Ilford. — On  the  Ist  inst.  the  Council  introduced  a  scheme  of  parce 
carrying  on  the  tramcars. 

A  charge  of  Id.  jkt  package  is  made  for  all  luggage,  parcels  or  jiackafrcs 
(other  than  personal  luggage  not  exceeding  28  lb.  in  weight,  which  will  b<- 
'J[;arried  free),  and  folding  carriages  or  mailcart.s  accompanying  a  paswngcr 
except  small  packages  that  can  be  conveniently  carried  on  the  laj) 
of  a  pas-senger,  and  which  do  not  occupy  a  seat.  All  large  ])ackaL'<> 
and  carriages  accompanying  passengers  must  Ix;  placed  on  the  j)latforiiis 
at  the  rear  or  front  of  the  car  as  convenient,  and  ])asKengerK  are  not  to  ))c 
allowed  to  take  on  a  car  any  package  that  exceeds  4  ft.  in  length  or  18  in. 
in  width  or  deptli  appro.vimately,  while  the  following  articles  will  not  be 
carried  :  Bags  of  coal,  soot,  flour  and  manure,  Initcher's  meat  and  fish 
(unless  in  baskets  and  covered  in),  open  cans  or  pails  of  liquid,  sweeps' 
brushes  and  bicycles. 

Keighley. — In  replj-  to  some  criticism  of  tlic  frannvay  service  at 
the  last  meeting  of  the  Corjxjration,  the  chairman  of  the  Tramways 
Committee  (Mr.  A.  Smith)  said  that  out  of  57  men  45  had  not  one 
year's  service. 

Under  present  conditions  it  was  practically  im])ossib|e  to  give  a 
thoroughly  satisfactory  service.  Twenty-four  of  their  Ixst  men  had 
joine<l  the  Army  and  thej-  had  not  been  ."iatisfactorily  r<'plaeed.  TUv 
electricity  department  was  largely  at  fault  in  connection  with  the  stop- 
])ages,  but  nr)  doubt  when  that  de])artnient  got  thoroughly  equi]>|K'd 
there  would  be  a  much  better  tramway,  service.  They  had  considered 
the  f|uestif)n  r)f  lady  conduct Drs, and  hi-  Ixdieved  tlu-v  would  liave  to  do 
something  in  that  direction,  though  really  they  had  not  found  so  much 
diftieulty  in  regard  to  getting  the  required  numlx^r  of  men  as  in  their 
quality. 

The  Board  of  Trade  have  extended  for  one  year  from  Aug.  7.  191().  the 
time  limited  })y  the  Kiighley  ('or])oration  Act,  1012.  for  the  completion  of 
overhead  ((juiixnent  of  trackless  tnrlley  routeC  authoriM-d  by  the  said  Act. 

Manchester. — There  are  novi  over  200  women  conductors  in  the 
Bervice  of  the  tramwaj's  department. 

Rochester. — A  section  of  the  local  residents  liave  petitioned  the 
City  Council  protesting  against  the  K(oj)j)age  of  the  tramway  service 
on  iStrood-hill  by  the  Chatham  &  District  Light  Railways  Co. 

The  general  manager  of  the  eomitany  has  ]>(iinti-(l  <iiil  the  difheulties  of 
maintaining  the  service  owing  tfi  over  (K)  jicr  cent,  of  the  emjiloy<''s  ha\  iiig 
joined  the  (jolonrs.  I'lirtial  .service.  how«'ver,  co»d<l  In-  given,  but  oidy 
by  eurtailing  the  Kriii<lsbiiry-hill  sirviee.  The  general  feeling  was  that 
the  latter  wrvic**  was  the  more  im|K)»-tant,  and  in  the  result  the  comj>any 
has  intiinat<-d  that  an  cITort  will  lie  made  to  provide  a  moditicd  morning 
service  at.  Stroud. 

Rotherham.  The  CorjKiraliou  have  ugree<l  to  refer  to  Mr.  .lis. 
]);ilryni|)le,  tnmiways  manager  of  (dasgow,  ii  dispute  with  Sheftield 
CorjKjration  tramways  dejtar'.ment  as  to  the  running  of  .  ddifi  )ikI 
cars  between  Tinsley  terminus  p.nd  Meiwre.  Hr.<ltieid'H  work^ 

South  Shields. — Last  week  tlic  Council  were  n"c«imnien«lod  by  the 
l'lle(lri<  id  Committee  to  apply  lo  (he  Treasury  for  sanction  t<i 
borrow  Jtl.HoO  for  (-arrying  o\it  a  scheme  for  hiring  out  niotoi  vehicles 
and  for  the  pureha.se  of  a  motor-wagon  for  use  in  connection  with 
the  electrical  imdertaking. 

Mr.  Sykkh  opjM)scd  the  ]iro)M>wil.  He  s'tid  he  was  in  favour  of  the 
sehcme,  but  he  contended  that  at  this  ]>nrticular  tinu<  it  wah  neitlie; 
urgc-nt  nor  im)M>rtnnt. 

After  clJHCiission  the  rejxirt  was  agreed  to. 

The  Council  have  decided  to  ]iiireliase  nil  electrically  projwlled  vehicle 
for  (he  use  of  (he  el(>c(ric  siipplv  <l<']v»rtmeiit  nt  n  cost  of  £S."i4t. 

Electric  Traction  in  Sweden.  It  is  announced  that  the  Swc<lish 
State  Railways  management  eonleniplato  the  adoption  of  rleetrie 
traction  on  their  whole  system.  Ij'st  ye.-r"s  experiments  nn  the 
Ofoten  railway  have  given  excellent  results,  and  hence  the  cicsire  to 
adopt  electric  traction.  The  whole  work  is  exjx'Cteil  to  Ite  linishr><l 
in  1<.)2».  and  (he  estimated  cost  is  alxuit  £2.5(M».(MH».  Power  will  W 
takeu  from  (be  great  I'orjus  waterfalls  in  Northern  Lapland.  If  is 
estimated  that  one  re.sult  of  the  change  will  l»e  that  the  imjiort  of 
«ibout  50t»,Ut)U  tons  of  coal  will  be   lisin-nsetl  with. 
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TELEGRAPH  &  TELEPHONE  NOTES. 

ilillii 

Deferred  Cable  Service. — We  are  informed  that,  owing  to  the  in- 
terruption of  other  companies'  cable  facilities  and  the  suspension  by 
them  of  their  cheaper  forms  of  service  at  the  end  of  December,  an 
extraordinary  volume  of  deferred  traffic  was  forced  ujxjn  the  lines  of 
the  Commercial  Cable  Co.  This  resulted  in  creating  a  delay  on  this 
class  of  traffic  to  such  an  extent  that  it  Avas  impossible  to  give  a 
satisfactory  service,  and  under  these  circumstances  the  company 
found  it  necessp.r}-  to  suspend  temporarily  this  class  traffic  imtil 
such  time  as  the  .situation  again  becomes  normal. 

Trans-Pacific  Radiotelegraph  Service. — It  is  announced  that  the 
Jaj^anese  (Jovemment  recenth*  notified  the  Marconi  Wireless 
Telegraph  Co.  of  America  that  the  new  wireless  station  at 
Funabashi,  near  Tokio,  would  be  ready  for  Trans-Pacific  communi- 
cation .soon  after  the  New  Year.  Experimental  work  between  Honolulu 
and  Funaba.shi  is  being  carried  out,  and,  according  to  thereports^  the 
system  has  worked  well  at  Loth  stations,  which  are  3,400  miles  apart. 


EMPIRE   NOTES. 


Australasia. — "  Tenders "  (Melbourne  and  Sydney)  says  the 
engineer  of  the  Brisbane  (Queensland)  water  .supply  and  sewerage 
scheme  recommends  the  adoption  of  electric  pgimping.  The  cost  of 
the  scheme  with  a  five-million  gallon  reservoir  is  estimated  as  £59,000. 

A  ])/oposal  to  utilise  the  water  supply  sy.stem  in  connection  with  a 
hydro-electric  jxjwer  scheme  has  been  adopted  by  the  Councils  of  Grafton 
aiid  South  Craft  on  (N.S.W.).     The  scheme  is  estimated  to  cost  £2.3,000. 

Cladstone  (Queensland)  Council  have  obtained  an  Order  m  Council 
authorising  them  to  establish  electricity  works. 

Tata  Hydro-Electric  Works  (Bombay).— The  first  rei^rt  of  the  Tata 
Hydroelectric  Works,  submitted  at  the  recent  meeting  of  the  Tata 
Hydro-Electric  Power  Co.,  states  that  the  major  jwrtion  of  the  erec- 
tion work  is  completed. 

Mill  equijiment  for  all  the  mills  of  the  original  installation  have  been 
received.  Ten  mills  are  completely  equipped  and  receiving  ]>ower,  and 
17  are  receiving  power  for  i)artial  requirements.  These  27  mills  have 
motors  of  an  agg'-egate  of  27,400  b.h.p.  in  service,  in  addition  to  the  cotton 
and  flour  mills,  which  have  contracted  to  take  a  su])ply  from  the  company 
for  10  years.  The  company  have  entered  into  a  contract  with  the  Bom- 
biy  Electric  Suj)])ly  &  Tramways  Co.  for  the  energy  required  by  them  for 
two  of  their  sub-stations.  The  directors  have  authorised  the  investiga- 
tion of  new  areas  on  ghauts  for  the  extension  of  the  present  scheme  to 
meet  any  itros]>ective  demand  for  energy.  Sites  have  been  cho.sen.  and 
considerable  jx)wcr  will  be  made  available  on  a  highly  satisfactory  basis. 
The  sup])ly  of  electricity  to  the  Bombay  mills  was  commenced  in  Feb- 
ruary. Htl.").  Sir  Dorab  Tata,  who  jire.^ided  at  the  meeting,  said  that  of 
the  (iriginal  installation,  planned  to  sup]>ly  approximately  an  average  of 
;U).(>0(t  K.n.r.  to  consumers  in  Bombay,  fully  three-fourths  was  in  working 
order,  earning  a  revenue  of  about  1  \  lakhs  of  rupees  jier  month.  That  was 
ln'iiig  steadily  increased  as  the  mill  drives  were  converted  from  the  olil 
method  to  the  new,  and  it  was  anticipated  that  shortly  after  the  end  of 
11)15  the  full  demand   would   be  met." 


FOREIGN   NOTES. 


Argentina.— The  'Review  of  the  River  Plate"  sav-s  Senor  U. 

.Mviirez.   has  been  granted  an  electric  lighting  concession   by   the 
.Municipality  of  Escobar  (Province  of  Buenos  Ayres). 

There  is  a  project  on  fmit  in  Mar  del  Plata  for  the  formation  of  a  local 
CO  i.|>erativc  electric  light  and  power  eompanv  with  a  capital  of 
^.■(Ml.tNKt  n.  II.  (alM.ut  i'J4,(KK)). 

Chill.  -The  "Review  of  the  River  Plate"  says  the  eop|)er  mining 
industry  of  Chujpiicamata  in  the  barren  Cliiler n  pamj)a.  !.">()  miles 
from  AiKofagasta,  is  U'ing  developed  by  the  Chile  Exploration  Co. 

The  ore  Ixtily  has  Ixhmi  worked  on  the  surface  by  the  natives,  and  also 
to  n  Hmall  extent  by  Knglish  companies.  It  is  a  large  Ixidy  of  dis.M-mi- 
nuted  ore  of  considerable  length  and  breadth  and  of  unknown  depth. 
The  Mi|M-r(icin|  area  showing  cop|x<r  covers  more  than  l.V)  acres.  The 
el<ctrt>ly(ic  jiroeess  for  obtaining  (he  copjx'r  having  l>een  decided  ujxm.  a 
gt.;it  animint  of  electrical  |x>wer  was  required.  Owing  to  the  scarcity  of 
rivers  or  water  from  any  source  in  this  immediate  section,  it  was  found 
neeowsary  to  build  a  jK>wer  plant  <ui  the  coast  at  Tocopilla,  iftid  t<i  trans- 
mit energy  at  110.000  volts  by  a  transmission  line  of  1(H)  mih-s  in  length 
t>>  the  mill  site  at  Chuquicamata.  New  ty|M's  of  towers  and  insulalo'T* 
(\c  l>e<'n  d(>viM'd  by  the  company's  e\|x'rts.  who  also  over- 
I'lcms  attendant  on  the  quick  tem))erature  rises  and  the  high 
sit  nude.  Water  is  applied  by  pipe  lines  (rem  tlie  raount«in  streams  ol 
('>'■  Andes. 
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MISCELLANEOUS   NOTES. 


Engineers'  Wages.— The  Committee  of  Production  iiave  decided 
to  refuse  the  a-pijlication  of  30,000  engineers  in  Manchester  district 
for  &n  adv^,nce  of  wages  of  6s.  a  week  on  time  and  15  per  cent,  on 
piece  rates,  as  they  consider  that  no  substantial  case  has  been  made 
out.     Early  last  year  an  adva,nce  of  4s.  a  week  was  granted. 

Immingham  and  Grimsby  Tide  Tables  (1916). — We  have  received 
from  the  (ireat  Central  Railway  Co.  a  copy  of  the  Immingham  Tide 
Tables  for  1916.  This  neat  booklet,  which  has  been  produced  in 
pocket  size,  gives  the  high  water  a,nd  low  water  tides  at  Immingliam 
for  each  day  of  the  year,  in  addition  to  useful  facts  and  figures, 
charges,  &c.,  respecting  these  two  East  Coast  ports.  Copies  of  the 
tables  will  be  sent  free  on  application  to  Great  Centra,!  Railway  Pub- 
licity Office,  216,  Marylebone-road,  London,  N.W. 

Inquests. — An  inquest  was  held  at  Manchester  last  week  on  a 
youth  named  H.  Wharton,  who  was  being  trained  in  the  work  of  an 
overhead  crane  driver  in  the  local  engineering  works. 

There  were  "  live  "  elcctrio  wires  above  the  cabin,  but  Wharton,  who 
had  no  need  to  leave  the  cabin,  was  seen  to  place  his  hand  on  one  of  the 
wires  and  then  to  fall.     A  verdict  of  accidental  death  was  returned. 

The  resumed  inquest  on  the  two  men  (Shadwell  and  Marshall)  who 
were  killed  on  Eastbourne  sea  front  on  Dec.  26  was  resumed  on  the 
5th  inst. 

The  facts  were  given  in  our  issue  of  Dec.  31,  but  much  additiona 
evidence  was  given  on  the  present  occasion.     The  electrical  adviser  of  the 
Board  of  Trade  (Mr.  A.  P.  Trotter)  also  attended. 

Mr.  J.  Kemp  Brydges,  borough  electrical  engineer,  said  he  received 
a  telephone  message,  and  he  gave  instructions  to  the  attendant  at  the 
electricity  works  to  keep  off  the  electrical  supply  until  he  had  visited 
the  scene  of  the  accident.  He  did  so  immediately,  and  .saw  the  two 
deceased  men  against  the  motor  car.  The  switchbox  had  been  smashed 
and  the  pieces  scattered  about.  The  switchbox  was  made  of  cast  iron 
and  was  very  substantial.  It  was  constructed  according  to  the  Board 
of  Trade  requirements,  and  contained  switches  which  controlled  three 
high-pres.sure  cables.  The  car  was  right  over  where  the  box  had  stood. 
Witness  found  that  the  three  cables  were  torn  away  from  the  switches, 
so  that  until  the  supply  was  cut  off  from  the  works  one  part  was  alive 
He  supposed  that  that  must  have  been  touching  the  car  and  charged  it  ' 
with  electricity.  It  had  been  suggested  to  him  as  a  theory  that  one  of 
the  men  might  have  stood  on  the  cable  when  he  was  touching  the  car, 
and  charged  it  with  electricity.  However,  ho  was  not  prepared  to  say 
definitely  that  that  really  happened.  At  far  as  possible  those  cables 
were  placed  above  ground,  because  it  was  dangerous  to  the  employes 
to  have  them  underground.  The  suggestion  that  the  car  was  drawn  to 
the  box  in  some  manner  was  absolutely  impossible. 

The  Coroner  :  Is  it  conceivable  that  the  steering  gear  of  a  car  at  such 
a  distance  as  this  car  could  be  affected  by  the'  cable  either  underground  or 
in  the  switcbox  ? 

Witness  :   It  is  quite  impossible  at  any  distance  whatever. 

The  Coroner  :  In  the  opinion  of  Mr.  Trotter,  the  arrangements  were 
in  accordance  with  the  Board  of  Trade  regulations.  It  might  be  a 
question  whether  those  regulations  should  be  altered  in  the  future,  as 
he  understood  the  accident  had  .suggested  possible  improvements. 

Mr.  Brydges  said  there  were  underground  boxes  at  Eastbourne,  but 
they  were  dangerous. 

To  Mr.  Glenister  (for  the  owner  of  the  car)  :   If  the  chauffeur  in  this 


i  case  swears  on  his  oath  he  was  drawn  towards  thi.s  box,  you  would  say  he 
was  not  ?—  I  say  it  is  impo.ssible. 

Mr.  Trotter  :  If  the-o  were  a  leakage  on  the  highpressu-e  wires,  and 
if  the  apparatu;;  in  the  works  were  def(;cti\e  no  that  the  leakage  could 
go  on  undetectcnl,  the  result  might  be  that  jx-oplc  walking  in  the  xtreet 
over  the  wi^eH  might  get  a  .shock,  but  it  was  perfectly  imp<j8sible  that  such 
a  shock  could  be  frdt  by  the  driver  in  a  motor  car  with  rubber  tjTcs,  or 
even  by  the  driver  of  a  traction  engine. 

HoR.vcE  SiM.^is,  the  c-hauflfeur,  stated  that  he  was  driving  the  car  to 
Peven.sey,  and  he  was  travelling  at  barely  12  miles  an  hour,  when  all  of  a 
sudden  the  car  swerved  over  to  the  .switchlKJX.  He  was  not  attracted  by 
anythi.  g  at  the  time.  He  had  hold  of  the  wheel  all  the  time,  but  it  went 
against  him.  •  • 

The  Coroner  :  Do  you  mean  the  wheel  would  not  obey  your  hands  ?- 
I  don't  know  ;  I  did  not  have  hold  of  it  very  tight.  T  did  not  have  time 
to  feel  anything.  When  I  felt  the  car  going  I  jammed  on  the  brakes. 
Witness  said  he  had  no  explanation  of  the  accident  to  offer  at  all,  excfpt 
that  when  a  few  feet  from  the  box  the  car  swerved  into  it.  When  he 
saw  the  men  trying  to  move  the  ear  and  receiving  shocks  he  pulled  them 
away,  and  was  doubled  up.  Many  men  were  burnt  on  the  hands  through 
trying  to  pull  the  car  witli  a  wire  rope. 

Mr.  Trotter  :  It  was  most  unfortunate  to  u.se  a  wire  rope.  A  hemp 
ro])c  would  have  been  all  right. 

Witness  agreed  with  Mr.  Niedermayer  (for  Mrs.  Shadwell)  that  it  mig  ht 
have  been  electricity  which  caused  him  to  go  into  the  box,  or  it  mig  ht 
have  been  the  moon  ! 

The  jury  returned  a  verdict  of  "  Death  from  misadventure,"  the  fore- 
man adding  that  the  jury  considered  that  the  switchboxes  should  be 
placed  further  away  from  the  side  of  the  road,  so  as  to  be  less  likely  to 
come  into  contact  with  anything  which  might  be  a  source  of  danger. 

Munition- Workers'  Canteen. — An  interesting  function  took  place 
last  week  at  the  electrical  instrument  works  of  Mr.  Robt.  W.  Paul. 

The  works  a'-e  producing  a  variety  of  instruments  for  the  Govern- 
ment. Since  there  are  no  local  facilities  for  meals  for  the  men  and  girls 
the  Y.M.C.A.  were  asked  to  organise  a  canteen  on  similar  lines  to  those  at 
other  industrial  centres,  but  on  a  smaller  scale.  Mrs.  Winston  Churchill, 
who  is  actively  engaged  in  this  branch  of  the  Y.^I.C.A.  work,  soon  got 
together  an  efficient  and  enthusiastic  staff  of  local  ladies.  A  suitable 
building  having  been  erected  at  the  works,  she  ^^sited  it  on  the  occasion 
mentioned,  and  gave  a  brief  but  telling  address  to  the  voluntary  workers. 
It  was  not  easy,  to  see  all  the  links  in  the  chain  between  the  handing  of  a 
cup  of  tea  to  a  workman  and  the  firing  of  a  shot,  nevertheless  the  connec- 
tion was  complete  and  real.. 

Mr.  Paul  expressed  the  gratitude  of  the  working  staff  for  the  assist  ance 
rendcicd  which  made  it  possible  to  provide  the  good  food  which  was 
necessary  to  enable  good  work  to  be  done.  He  briefly  demonstrated  a  few 
of  the  instruments  which  were  being  made  at  the  works,  and  which 
played  an  important  jjart  in  the  military  and  naval  air  services.  Much 
of  the  work  was  already  being  done  by  young  women,  and  there  was 
scope  for  many  more  in  such  work,  even  after  the  war.  Mrs.  Hancock, 
is  honorary  secretary  and  treasurer,  and  Mrs.  Scrimshaw  is  honorary 
manageress. 

Social  Gathering. — On  the  31st  ult.  Cryseico  limited  entertained 
their  employes  in  social  intercourse,  and  a  very  pleasant  evening 
was  spent. 

The  works  elosfd  early,  and  at  six  o'clock  the  staff  and  employes 
(a))Gut  300  in  luimber)  aat  down  to  a  high  tea.  Subsequently  the  com- 
pany indulged  in  games  and  ])astimes.  After  a  brief  address  of  welcome 
from  the  managing  director  (Mr.  H.  S.  Deacon),  the  party  n»ored  to  the 
entertainment  hall,  where  a  brigut  and  breezy  programme  was  carried 
out  by  London  artistes.  At  nine  o'clock  the  company  adjourned  for 
dancing  and  recreation.  Many  of  those  present  were  in  khaki.  .M!  the 
arrangements  were  carried  out  under  tlic  direction  of  Mr.  A.  R.  Powell 
and  Mr.  A.  R.  Harrisson. 


TENDERS    INVITED. 


Telegraph  and  Telephone  Material,  &c. 

Tenders  are  invited  by  the  Postmaster-General's  Department 
of  the  Commonwealth  of  Australia  for  the  supply  of  Carbon 
and  Manganese  Powder,  Manganese  Chloride,  Chloride  of 
Ammonia,  Porous  Pots,  Outer  Jars  for  Cells,  Carbon  Blocks,  &c. 
Tenders  to  the  Official  Secretary,  Commonwealth  of  Australia, 
72,  Victoria-street,  S.W.,  by  noon  Jan.  19  Further  particulars 
(as  to  quantities  required,  cDc.)  are  given  in  an  advertisement. 

The  Deputy  Postmaster-General,  Adelaide,  requires  tenders 
by  2  p.m.  Jan.  26  for  20  tons  g.i.  Wire  (schedule  No.  402)  for 
Australian  Commonwealth  Postmaster-General's  Department. 
Specification  from  the  Deputy  Postmaster-General,  Adelaide. 

Tenders  are  invited  for  the  supply  of  Wheatstone  Automatic 
High-speed  Receiver,  a  Wheatstone  Automatic  Receiver,  &c., 
to  the  Australian  Commonwealth  Postmaster-General's 
Department.  Tenders  to  the  Deputy  Postmaster-General, 
Brisbane  (Queensland),  by  Feb.  23. 


Telegraph  and  Telephone  Material,  &c. 

The  Deputy  Postmaster-General,  Brisbane,  also  requires 
tenders  by  noon  Jan.  26  for  Telephone  Instruments,  Parts  and 
Accessories.     Tender  forms,  &c.,  from  72,  Victoria-street,  S.\\  . 

Tungsten  Filament  Lamps. 

The  South  African  Railways  Administration  require 
tenders  by  noon  Jan.  17  for  the  supply  of  19,266  Wire- drawn 
Tungsten  Filament  Lamps  for  various  voltages,  rnd  55,700 
cUtto  for  24- volts  for  train  lighting.  Specifications  from  Secre- 
tary, Tender  Board.  S.A.  Railway  Headquarters,  Jo haimesburg. 

Carbons. 

Dublin  Electricity  Committee  require  tenders  by  noon  Jan.  21 
for  50,000  pairs  of  Carbons  for  c.c.  lamps  and  02,000  pairs  for 
flame  lamijs.     Specifications  from  the  City  Electrical  Engmeer. 

Middlesbrough  Corporation  require  tenders  by  first  post 
Feb.  7  for  12  months'  supply  of  Electric  Lamps,  Bolts  and  Nuts, 
Oils,  Paints,  &c.     Specifications  from  Borough  Engmeer. 
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Hydro-Electric  Generator. 

The  Town  Clerk,  Raetihi  (North  Island),  X.Z.,  -will  receive 
tenders  until  4  p.m.  March  14  for  supjjly  and  erection  of  ;v  40  kw. 
Hydro-electric  Generating  Set,  Switchboard,  &c.  Specification 
and  drawing  from  Messrs.  H.  W.  Climie  &  Son,  Raetihi,  Y.Z. 

Electrical  and  Tramway  Stores. 

IsLiNGlON  (London)  Council  require  tenders  by  Jan.  21  for 
one  year's  supplj*  of  Transformers,  Meters,  Caljles,  Terminal, 
Service  and  Network  Boxes,  Lamps,  Sundries,  Arc  Lamp  Globes, 
Oils  and  Lubricajits,  &c.  Specifications,  &c.,  can.  be  obtained 
at  the  Town  H^U,  Upper-street,  N.  I 

Croydon  Corporation  want  tenders  by  10  a.m.  Jan.  24  for  : 
one  year's  sujiply  of  fieneral  Stores  for  their  Tramways  Dejjart- 
ment.     Schedules  (A  to  M)  from  the  Tramways  Manager. 

Pembroke  (co.   Dubliji)  Urban  Council  require  tenders  by 
noon  Feb.  7  for  12  month.s'  supply  of  Electrical  (Joodh.  Oils  and  | 
Colours,  &c.     Sjjecification,  &c.,  may  be  obtained  at  the  Town  , 
Hall,  Bftllsbridge,  co.  Dublin. 

Mpxbocrne,  Brunswick  and  CoBrRO  (Victoria)  Tramways  ] 
Trust  invite  tenders  by  Jan.  19  for  Wheels  and  A.xles  (contract 
No.  30),  and  by  Feb.  18  for  Six  Radial-type  Trucks  (contract 
No.  28).     Specifications,  &c.,  from  the  office  of  the  Melbourne, 
Brunswick  and  Coburg  Tramways  Trust,  Coburg,  Victoria. 

Electrically-operated  Pumps. 

The  Mclroijolitan  Board  of  Water  Supply  and  Sewerage, 
(Syuney,  require  tenders  by  2  p.m.  Feb.  7  for  the  supply  and 
delivery  at  the  No.  1  jnnnping  station  at  Ultimo,  Sydney,  ! 
N.S.W.,  of  Two  Units,  consisting  of  Centrifugal  Pumps  and  i 
Jllectric  Motors  (each  to  pum])  4,000  gallons  per  minute),  with 
the  necessary  Switchboards,  Starters,  &c.,  and  spare  ])arts. 
(Contract  No.  1,301.)  Specification  and  fonn  of  tender  from 
the  offices  of  the  Board,  341,  Pitt-street,  Sydney,  N.S.W. 

Tramway  Material. 

.loHANNESBUBC  (Transvaal)  Council  require  tenders  by  noon 
Jan.  25  for  supply  of  (I )  800  pairs  of  Fishi)latos  for  girder  Tram 
Rails  (Contract  (Ki)  ;  and  100,  or  alternatively  200  Rolled  Steel 
Tramcar  Tyres  ((,'ontrart  fiO).  Specifications,  forms  of  tender, 
&c.,  from  the  Municipal  (offices,  Johannesburg. 

Boiler  Tubes. 

.loMANNESBURf!  Council  also  want  tenders  (by  noon  Feb.  15) 
for  suji|)ly  of  2')0  IS  ft.  l)y  4  in.  Tubes  for  Water-tube  IWiilers. 
Specification,  &c.,  from  the  Municijial  Cmices,  Johannesburg. 

Freight  Car  Transferrers. 

Sydney  Harbour  Trust  Comjiissiokers  require  tenders  by 
2  j).m.  Jan.  31  for  three  electrically -operated  Railway  Freight 
Car  Tniiisferrcrs  (contiact  15/30).  SiK-cilications,  &c.,  from  the 
Comraissioners'  Offices,  Circular  Quay,  Sydney,  N.S.W. 

Electric  Lamp  Shades. 

The  Commis.sioners  of  II.M.  \\'oUKs  and  Punur  BriLi)lN(;.s  . 
re(|uin'    lendcrH    by    1 1  a.m.    .Ian.    17    for    White    Kartin-nware 
Fleet rif   l..'im|»  Shades.      Forms  of  tender,  Ac.  from   the  Con- 
troUer  of  Sujiplies,  18,  (]ueon  Aimo's-gate,  WeHtuiinstcr,  S.W. 


Electric  Power  and  Lighting  Plant. 

Tenders  will  be  received  at  the  Negociado  Quinto  de  la 
Segunda  Seccii'in  (Material)  del  Estado  Major  Central  de  la 
Armada,  ]Minlsterio  de  Marian,  3Iadrid,  until  Jan.  26,  for  the 
Construction  and  Installation  in  the  Cadiz  Naval  Arsenal  of  an 
Electric  Power  Plant.  Conditions  of  tender  may  be  seen  at  the 
above-mentioned  Negociado.  Tenders  (in  Spanish),  on  pajier 
Ijearing  a  1  peseta  stamp,  must  be  accompanied  by  specifications 
and  plans.  A  provisional  depo.sit  of  20,000  pesetas  (about  £800)  is 
required  to  qualify  an\"  tender.    Local  representation  is  necessary. 

Segovia  (Spain)  Municipality  require  tenders  by  Jan.  20  for 
the  installation  and  working  for  five  years  of  an  Electric  Lighting 
S^'stem  for  the  city.  The  contract  will  probably'  be  awarded 
to  a  Spanish  firm. 

Electric  Tramway. 

Tenders  will  be  opened  on  Jan.  28  at  the  Direcciun  General  de 
Obras  Pi'iblicas,  Mhiisterio  de  Fomento,  Madrid,  for  the  Con- 
struction and  ^^'o^king,  for  GO  years,  of  an  Electric  Tramwa}- 
in  Madrid  (Monte  del  Pardo  district).  ^Minimum  rolling  stock 
required,  three  motor  coaches  and  three  trailers.  The  concession 
is  held  bv  the  Sociedad  Tranvia  del  Este  de  Madrid. 


1  TENDERS  RECEIVED  AND  ACCEPTED. 

|l|||||||||||||||||l!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!ll 


Sheffield. — The  offer  of  the  electric  supply  department  to  pro- 
vide (for  £185)  the  necessary  switchboards  and  fittings  for  charging 
the  electric  vehicles  of  the  Health  department  has  been  accepted. 

Cable  Supplies. — The  Metropolitan  Water  Board  has  accepted 
the  tender  of  F.  Smith  &  Co.,  for  a  supply  of  copper  cable  (at  about 
£175)  for  coal  unloading  plant. 

Liverpool. — The  tender  of  the  British  Electric  Transfonuer  Co. 
has  been  accepted  for  the  sui)ply  of  transformers. 

BiRMiNoiiAM. — The  following  tenders  have  been  accejited  for 
additional  plant  for  the  Nechells  ])ower  station  : — 

l;iah(ock  &  Wilcox,  three  brnlors.  s»iK','heatcrR.  chain-grate  stokers, 
induced  ilrauijht  fans,  &c..  £17,000  :  Herbert  Morris  (Ltd.),  coal-handling 
))lant  (overhead  telepheragc  system),  £3,500;  E.C.  &  J.  Keay,  structural 
steelwork.  €5. SOD  ;    Davcn^mrt  Engineering  Co.,  cooling  towers,  £5.5.50. 

Nuneaton.— The  Council  have  accepted  the  tender  of  the  British 
Insulated  &  Helsby  Cables  for  the  supply  and  erection  of  an  over- 
head co])per  line,  at  £43(5.  11. s.  4d.  There  were  seven  tenders, 
ranging  from  £502.  7s.  6d.  to  £430.  lis.  4d. 

Ilford. — TheCoimcil  have  accepted  the  tender  of  W.  T.  Henley's 
Telegraph  Works  Co.  (at  £2,319.  Ss.  lOd.)  for  the  supply  of  triple 
concentric  cable  and  joint  boxes. 

Sydney  (N.S.W.). — The  Council  have  accepted  the  tenders  of  the 
British  Westinghouse  ('o.  for  an  8  h.p.  motor,  at  £50,  and  the  Aus- 
tralian (General  Electric  Co.  for  a  5  H.r.  motor,  at  £36.  15s..  for  a  new 
workslioi* :  jmuI  British  Insulated  &  Helsby  Cables  for  6,774  yds. 
lead-covered  and  armoured  cable,  at  £201. 

Broken  Hill  (N.S.W.).— The  Broken  Hill  Assoeiate<l  Smelters 
Pty.  has  accepted  the  ter  ler  of  Eraser  &  ("halmers,  for  two  2,000  kw. 
t  u  r  bo  ■  al  tenia  tors. 


FINANCIAL    MATTERS. 


(till 


MM 


COMPANIES'   MEETINGS  AND  REPORTS. 


BUENOS AYRESLACROZE  TRAMWAYS  CO.  (LTD.).-TI». 
( luUil  luiii'  ;;(» .splits  tli.it.  ii.iiMitlisliiniluiK  i' 
cost  of  which  hns  riwn  alni<ist  40  p«T  txnt 
lK>rreutiii;i^  of  working  cnjh  ■ 
jirnrtised  It)  rrrliiin  |inrlM  w  i 
the  services.     The  rtors  n>c<>ipts  wen"   .Sli, lo 
S:i21.S2(K04  ;    working  ux)M>nsoi4  were  S:i  "' 
$22'J.SS2.13  m/n,  leaving  net  profit  of 
<lehentun>    interest s.    njnnrti.H.Ttion    of    i 
Iwlnnce    in    81.101.914  7r.   m  n.    which 
forwanl.  gives   vi  -7  m  n.     Thf  iH..tr.l 

ocut.  to  reserv.  .  to  jw y  5  jior  cent .  t 


r  year 

■'•'-»■  v.'l.  ■   •       ■  >1.  the 
tint  of   I'.tKi  1  1.  th. 


■»). 


hat  the 
i,t  ■"  «« 
At  ,lulv 


\  l>rr  cent,  to  Syndic  ($5,950.57),  and  to  pav  to  the  shnrcholderp, 
81.<»(Ui.(i(M(.(m.  I,a\  inK  to  be  carried  to  next  account  $83,638.82. 

GREENWOOD  ft  BATLBY  (LTD.)— The  directors*  rep    •     •   • 
work^  of  tlie  eonniany  were  deeian»«l  .■»  "  ("ontrollod 
from    liiiy  1  '  ' 

''•''''"'  n   e\|>en(«P», 

1  <l<l>t!»  and  the  antien>ate(l  linhilitv  under  the  Finance.  (Xo.  2) 

.">.  the  profit  is  £47.22(5.  98.  lid.,  making  with  £G.417.  Ifls.  lid. 

forward.  £53.644.  Os.    KM.     The  directors  have  appropriated 

"    '  ■        niid  £l7.0fM1  to  r<  .  count,  and  th«-y  reeom- 

r  the  jv-rio»l  fro;  I   to  .luly   11.  *l!»l-'».  be 

i-r  annum  <'ii  i  li  ■  ?umulativ(  i^e 

-       ;  "  on  the  fulh  paid  ordinary  sli  lof 

12-  -"han^  on  the  £5  i>aid  ordinary  shares,  leaving  £7,906.  Os.  4d. 

to  U  vd  forward. 
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YORKSHIRE  (WEST  RIDING)  ELECTRIC  TRAMWAYS  CO.  (LTD.)~For 

tlic  ycai'  ciulccl  J)cc.  ."51  (after  ])rfn  i(liii<;  ioi-  all  cxiicnscs,  including  jepaii's 
iuaitit(mancc  and  debenture  interest)  the  net  income  is  £20..')1().  5s.  Id.  ; 
with  £10,725.  2s*  Id.  brought  forward,  the  available  balance  is 
£40.035.  7s.  2d.  After  paying  the  6  per  cent,  cumulative  preference 
dividend  (£12,027.  17s.  2d.)  and  allowing  for  depreciation,  renewals, 
reserve  fund,  i<tc.  (£12.902.  9s.  5d.),  the  sum  of  £15,045.  Os.  7d.  was  carried 
forward.  11,002,483  passengers  were  carried  during  the  year  and 
1,763,702  car-miles  were  run,  against  10,716,858  passengers  and  1,778,509 
car-miles  respectively  for  the  previous  year. 


NEW  COMPANIES,  MORTGAGES  &  CHARGES. 


NEW  COMPANIES. 

JOHN  LEVICK  (LTD.)  (142,497)— Reg.  Dec.  22,  capital  £50,000  in  £1 
shares,  to  take  over  business  of  a  metallic  and  other  railway  fittings 
manufacturer  and  sanitary  engineer,  general  brassfounder  and  railway 
stores  contractor  carried  on  by  J.  Levick  at  Aston,  Birmingham,  and  to 
carry  on  the  same  and  the  business  of  manufacturers  of  forgings,  elec- 
trical fittings,  electrical  machinery,  motor  vehicles,  &c.  Private  company. 
First  directors  are  J.  Levick  (permanent  governing  director  and  chair- 
man) and  J.  Levick,  jun.    Reg.  office  :    149,  Alma-street,  Birmingham. 

OWEN,  KING  &  CO.  (LTD.)  (142,600)— Reg.  Jan.  1,  capital  £1,000 
in  £1  shares,  to  carry  on  the  business  of  manufacturing  electricians, 
makers  and  vendors  of  and  dealers  in  all  kinds  of  electrical  appliances 
and  apparatus,  importers  and  exporters  of  cables  and  flexible  lamps, 
fi.ttings  and  accessories,  bells,  telephones,  electric  fires,  heating  and 
cooking  appliances,  &c.  Private  company.  First  directors  are  D.  A.  Owen 
(chairman),  Mrs.  E.  Owen  and  A.  A.  King.  D.  A.  Owen  and  A.  A.  King 
arc  permanent  man.  directors.     Reg.  office :  211,  Shaftesbury-avenue,  W. 

PRODUCTIVE  ENGINEERS  (LTD.)  (142,401)— Reg.  Dec.  14,  capita] 
£1,000  in  £1  shares,  to  carry  on  the  business  of  mechanical,  and  electrical 
engineers  and  contractors,  manufacturers  of  machinery,  tools,  ordnance 
and  munitions  of  war,  metal  workers,  machinists,  &c.,  and  to  adopt  an 
agreement  with  J.  Lawson.  Private  company.  First  directors  are 
C.  E.  Booth  and  J.  Lawson  (both  permanent,  subject  to  holding  250 
shares  each). 

SOUTH  WALES  &  WEST  OF  ENGLAND  WIRELESS  TRAINING  COLLEGE 
(LTD.)  (142,641.)— Reg.  Jan.  6,  capital  £5,000  in  £1  shares,  to  carry  on 
a  college  or  school  for  training  and  instruction  in  wireless  telegraphy  and 
telephony,  and  electrical  and  other  engineering,  and  to  adopt  agreements 
with  the  South  Wales  Wireless  Training  College  (Ltd.)  and  J.  R.  Schofield. 
Private  company.     Reg.  office.  Market-buildings,  St.  Mary-street,  Cardiff. 

THOS.  WALKER  &  SONS  (TEWKESBURY)  (LTD.)  (142,547).— Reg.  Dec. 
28,  capital  £1,OUO  in  £1  shares,  to  take  over  the  business  of  general 
engineeis  carried  on  at  Tewkesbury  (Glos.)  as  Thos.  Walkei-  &  Sons,  and 
to  carry  on  same,  and  the  biisiness  of  electricians,  manufacturers  of 
malleable  castings,  agents  for  and  dealers  in  motors,  engines,  dynamos, 
&c.  Private  company.  First  directors  are  :  Mary  H.  C.  Walker,  J.  R. 
Walker  and  A.  E.  Walker  (all  permanent). 

C.  A.  VANDERVELL  &  CO.  (LTD.)  (142.593)— Reg.  Jan.  1,  capita 
£350,000  in  ,300,000  ordinary  shares  of  £1  each  and  1,000,000  deferred 
shares  of  Is.  each,  to  take  over  the  business  of  an  electrical  engmeer, 
manufacturer  of  dynamos,  lighting  equipments,  accumulators  and  other 
motor  accessories  and  Government  contractor  carried  on  by  C.  A. 
Vandervell  as  C.  A.  Vandervell  &  Co.,  and  to  adopt  an  agreement  with 
the  said  vendor  and  A.  H.  Midglsy.  Private  companj'.  C.  A.  Vander- 
vell is  permanent  governing  director.  Reg.  office  :  Warple  Way,  Acton 
Vale,  W. 

MORTGAGES  AND  CHARGES. 

BURT,  ESCARE  &  DENELLE  (LTD.)— Particulars  of  £7,500  debentures, 
created  Dec.  22,  1915,  have  been  filed,  whole  amount  being  now  issued. 
Pi'operty  charged,  company's  property,  present  and  future.     No  trustees. 

Memorandum  of  satisfaction  in  full  on  Dec.  30,  1915,  of  debenture 
stock  dated  April  14,  1911,  securing  £3,900,  has  been  filed. 

ELECTROLYTIC  COPPER  CO.  (LTD.)— Particulars  filed  Dec.  30,  1915, 
capital  £100,000  in  £1  shares.  Reg.  in  Guernsey  in  Sept.,  1915.  British 
address  :  Fins  bury -pavement  House,  E.C.,  where  A.  W.  Pearce  is 
authorised  to  accept  service.  Directors  :  S.  C.  Magennis.  H.  S.  Mackay, 
T.  Huntington,  D.  A.  Freeman,  J.  Q.  A.  Whittenmore  and  A.  0.  Cantley. 

RESISTO  ELECTRICAL  MFG.  CO.  (LTD.)— Issue  on  Oct.  11,  1915,  of 
£900  debentures,  part  of  series  of  which  particulars  have  already  been 
filed. 


CITY  NOTES. 


MEMORANDA  (Jail.  12).— Bank  rate  5  per  cent,  (since  Aug.  8,  1914) 
Consols  59.  Consols  Pay  Day,  Feb.  2.  Stocks  and  Shares  Ticket  Days 
Jan.  26  and  Feb.  9.     Pay  Days  Jan.  27  and  Feb.  10.    Price  of  silver,  2 7d. 

ANGLO-AMERICAN  TELEGRAPH  CO.  (LTD.)— ^The  directors  have  re- 
solved to  pay  the  following  dividends  to  the  close  of  the  year  1915— viz., 


a  balance  dividend  of  £1.  10s.  per  cent,  upon  the  ordinary  con.s'ilidated 
stock  for  the  year  (less  tax  at  2s.  lid.),  a  balance  dividend  of  £1.  I0.s.  per 
cent,  upon  the  preferred  .stock  for  the  year  (less  tax  at  3s.  2d.),  and  a 
first  and  final  dividend  of  £1.  10s.  per  cent,  upon  the  deferred  .stock  for 
the  year  (less  tax  at  2s.  8d.).  These  dividends  are  payable  on  the  1st 
prox.  and  together  with  those  already  paid  will  amount  to  3|  per  cent, 
on  the  ordinary  consolidated  stock,  6  per  cent,  on  the  preferred  .stock,  and 
1 J  i)er  cent,  on  the  deferred  .stock  for  the  year  1915.  It  is  ako  proposed 
to  pay  a  bonus  of  Is.  9d.  per  cent,  on  the  undivided  ordinary  .stock,  and 
3s.  6d.  per  cent,  on  the  deferred  stock,  tax  free. 

DIRE;-!T  UNITED  STATES  CABLE  CO.  (LTD.)— The  board  have  resolved 
to  pay  an  interim  dividend  of  2s.  per  share  (less  tax  at  3s.  2d.),  Vicing  at 
rate  of  4  per  cent,  per  annum  for  the  quarter  ended  Dee.  31,  191.5. 

DUBLIN  UNITED  TRAMWAYS  (1896)  CO.  (LTD.)— The  directors  have 
declared  a  dividejid  at  rate  of  5  per  cent,  per  annum  on  the  ordinary 
shares  for  the  past  half-year.  £5,000  has  been  placed  to  reserve  and 
renewal  fund,  £18,000  allocated  for  renewal  of  rails  and  £13,045  carried 
forward. 

KAMINISTIQUIA    POWER    CO.  (LTD.)— The  directors  have  declared  a 

dividend  of  li  per  cent,  for  the  quarter  ending  31st  inst. 

WESTERN  CANADA  POWER  CO.— It  is  announced  that  the  company 
has  made  default  in  payment  of  the  coupon  p  ayable  Jan.  1  on  its  5  per  cent. 
first  mortgage  bonds.  A  committee  has  been  formed  in  Canada  to  pro- 
tect the  bondholders'  interests.  Holders  of  bonds  should  communicate 
with  the  Equitable  Trust  of  London,  3,  Lombard-street,  E.G. 


ELECTRICAt  COl^PANIES'  SHARE  LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  but 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  OP  before  Tuesday,  Jan.  11.  The  greatest  care  is  taken  in  compiling 
these  figures,   but  the  difficulty  of  verification  is  now  much  increased. 
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METAL  PRICES. 

Messrs.  J-  B.  Gamham  &  Sons,  132,  Upper  Thames-street  London,  E.C.,  qtiota  tindsr 
iate  Jar..  11,  the  following  as  the  present  basis  prices  of 


New  Metals,  o't  lb. 

Solid  Drawn  Brass  Tubes ....  —  —  1 5  Id. 
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Mr.  A.  Joseph,  Earl-stroflt.  London-road.  Southwark.  London,  S.E.,  quotei  under  date 
Jar,.  11,  the  following  approximate  prices  of  Scrap  Metals  i — 
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Aluminium  Cuttings    £125    0    0 

Clean  Mixed  Bras*    -     C60    0    0 

Clean  Copper ..•     £80    0    0 

Braziery  Copper £74    0    0 

Gun  Metal £72    0     0 


per  ton 


Old  Lead £27 

Tea  Lead £25 

0;d  Zir.c £62 

Hollow  Pewter £115 

Shaped  Black  Pewter £75 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  i  Plumber's  Solder  (in  bar 
or  strip).  £76;  Commercial  Tinman's  Solder.  £98  ;  Blowpipe  Solder.  £108. 
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N^OTE  S. 


The  Late  George  Tucker. 

It  is  with  profound  regret  tliat  we  record  on  another  page  the 
death  of  Mr.  George  Tucker,  chief  proprietor  of  The  Elec- 
trician. By  his  death  there  is  removed  a  familiar  figure  in  the 
world  of  electro-technical  literature.  Although  Mr.  Tucker 
was  by  profession  a  printer  and  publisher,  he  paid  great  atten- 
tion to  the  articles  appearing  in  our  columns  and  to  the  detailed 
contents  of  the  books  published  under  his  auspices,  which, 
indeed,  he  generally  read  throughout.  He  thus  gained  a 
knowledge  of  electro-technical  subjects  enabling  him  to  gauge 
with  remarkable  accuracy  the  value  of  technical  literary  work. 
It  is,  indeed,  largely  due  to  his  breadth  of  view  and  to  his 
realisation  of  the  practical  value  of  theoretical  treatment  that 
our  columns  cover  so  wide  a  field.  Although  the  death  of  Mr. 
Tucker  removes  the  head  of  the  firm  to  which  The  Elec- 
trician belongs,  this  journal  will  continue  to  be  handled  by 
the  present  staii,  most  of  whom  have  been  associated  with  it 
for  many  years,  and  will,  as  hitherto,  deal  with  all  the  aspects 
of  electrical  engineering. 

Reliability  in  Electricity  Supply. 

We  would  call  attention  once  again  to  the  folly  of  running 
electricity  works  with  an  insufficient  reserve  of  plant.  Break- 
downs are  becoming  more  frecjuent  as  time  goes  on,  and  among 
recent  examples  we  may  mention  those  at  Halifax,  Wallasey 
and  Wigan.  If  a  station  is  running  with  fully  loaded  plant, 
so  that  the  overhauling  of  the  sets  at  stated  intervals  is  impos- 
sible, a  breakdown  must  occur  sooner  or  later,  and  the  result 
of  any  such  breakdown  is  at  least  a  temporary  curtailment  of 
the  power  that  is  available.  In  the  case  of  Dewsbury  the 
electricity  department  is  getting  over  the  difficulty  for  the 
moment  by  purchasing  second-hand  plant ;  but  this  at  best 
is  an  expedient  that  is  undesirable  unless  the  conditions  are 


very  special.  Although  the  price  paid  may  be  a  reasonable 
one  per  kilowatt  of  plant,  the  total  expenditure  is  likely  to 
prove  unsatisfactory  when  the  cost  of  foundations  and  erection 
is  taken  into  account,  coupled  with  the  fact  that  the  life  of  the 
plant  is  considerably  reduced  below  that  which  it  \\ould  have 
been  if  the  plant  had  been  purchased  new.  While  we  quite 
realise  the  limitations  imposed  by  present  circumstances,  we 
would  earnestly  impress  upon  the  interested  Government 
departments  the  desirability  of  permitting  supply  under- 
takings (or,  indeed,  forcing  them)  to  obtain  plant  for  extension.s. 
sufficiently  in  advance  of  the  time  when  such  extensions  must 
inevitably  be  required. 


Alien  Patents. 

In  our  last  issue  we  gave  an  account  of  an  application  by 
the  British  Thermit  Co.  for  a  Hcence  to  use  eight  patents 
owned  by  Thermit,  Limited,  a  German  controlled  company, 
protecting  this  well-known  method  of  welding  tramway  rails. 
The  proceedings  were  of  more  than  usual  interest,  owing  to  the 
fact  that  evidence  was  given  supporting  the  view  that,  even 
if  such  a  licence  were  granted,  the  applicants  would  not  be  able 
to  carry  out  welding  with  satisfactory  results.  This  brings  out 
a  point  which  is  often  not  realised  by  the  man  in  the  street — - 
namely,  that  it  is  one  thing  to  be  given  a  patent  specification 
and  quite  another  to  work  properly  the  process  that  is  de- 
scribed. Not  infrequently  it  is  the  object  of  the  patentee  to 
avoid  describing  i\  the  specification  details  which  have  enabled 
the  best  results  to  be  obtained.  Otherwise  the  information 
published  might  be,  from  his  point  of  view,  undesirably  useful 
to  his  competitors.  This  is,  of  course,  contrary  to  the  spirit 
and  letter  of  our  patent  laws,  but  it  is  not  easy  to  devise  a 
complete  remedy  for  cases  <if  this  kind.  However,  it  appears 
to  us  that  in  a  case  of  this  character,  where  a  royalty  is  to  be 
paid  for  the  use  of  a  patented  process,  the  arrangement  shovld 
carry  with  it  a  full  and  complete  disclosure  of  all  the  methods 
that  are  employed ;  otherwise  payment  is  made  for  a  process 
which  cannot  be  properly  carried  out,  and  the  arrangement  is 
little  short  of  being  a  fraud . 

Systems  of  Motor  Control. 

The  Paper  entitled  '*  Principles  and  Systems  of  Electric 
Motor  Control,"  read  by  Mr.  C.  D.  Knight  at  a  recent  meeting 
of  the  American  Institute  of  Electrical  Engineers,  and  given 
elsewhere  in  this  issue,  deals  with  the  elementary  principles  of 
automatic  control.  This  is  a  subject  on  which  depends  the 
success  and  extension  of  the  motor  drive.  Notwithstanding 
the  remarkable  development  of  automatic  control  during  the 
past  few  years,  there  are  still  many  motor  users  who  stick  tc> 
unsuitable  types  of  starter,  thereby  losing  many  of  the  ad- 
vantages of  the  electric  drive  and  running  up  maintenance 
costs  to  an  unduly  high  figure.  The  problems  connected  with 
the  design  and  construction  of  a  satisfactory  contactor  type  of 
starter  are  many  and  varied,  and  from  every  point  of  view  it 
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is  advisable  for  the  user  to  place  orders  with  tiiins  of  repute 
specialising  in  the  work,  giving  full  particulars  of  the  service 
required.  At  the  same  time  it  is  desirable  that  the  user  should 
be  conversant  with  the  elements  of  the  subject,  and  we  beUeve 
that  Mr.  Kxicsht'.s  article  will  be  helpful  in  this  direction. 
From  small  beginnings  the  contactor-switch  has  become  a  piece 
of  engineering  work  of  an  exceedingly  high  order,  and  it  will 
be  found  to  play  at  least  as  important  a  pajt  in  industrial  motor 
control  as  it  has  played  in  electric  traction.  Of  the  numerous 
applications  of  magnet-switch  control,  steelworks  machinery. 
<-ranes  and  lioists,  machine  tools,  and  printing  presses  stand 
■out  prominently  ;  but  it  is  suitable  for  practically  all  a])pli- 
<-ations  of  the  electric  motor  to  intennittent  duty  where  the 
burden  of  the  .service  is  thrown  <m  the  controlling  apparatus. 

m 

Steam  Generator  Development. 

.So  rapid  lias  hccii   the  devclojjment  of  electric  generators 
and  prime  movers  during  the  last  decade  that  one  is  apt  to 
•overlook  the  corre.sponding  development  of  the  steam  generator. 
Although  power  .station  engineers  know  that  the  balance-sheet 
•depends  u})on  the  boiler  room,  we  doubt  whetlier  the  manufac- 
turer  realises   the   extent  to   which   the   boiler   room   affects 
manufacturing  co.sts.     We  believe  that  a  careful  study  of  the 
methods  practi-sed    in   the    boiler   room  of   a  modem  power 
station  would  go  a  long  way  towards  convincing  those  who  are 
inclined  to  ((uestion  the  cash-value  ()f  apj)lied  science.     As  the 
price  of  coal  advances  the  u.ser  will  l)e  compelled  either  to  use 
it  more  economically  or  to  purcha.se  power  from  those  who  are 
in  a  position  .so  to  use  it.     The  figures  given  recently  by  Mr. 
A.  D.  J'r.att  relating  to  the  Chicago  Kdison  ('(  mpany  serve  to 
indicate  how  the  modern  high  rating  of  boilers  is  due  to  im- 
proved methods  of  firing  and  to  imjjroved  design  of  boiler 
furnaces.     In  ]iU5  only  about  oO  per  cent,  more  boiler  horse- 
power was  ])rovided  for  3(>.(M)(»  k\v.  units  than  for  tlie  7,500  kw. 
units  installed  in  IltO;3. 


Lifting  Magnets.  The  "  Iron  Age"  recently  referred  to 
jiiagnets  made  by  the  Cutler  Hammer  Clutch  Co..  Milwaukee, 
Wis.  They  claim  that  a  ()2  in.  magnet  has  by  im]>roved  design 
had  its  lifting  jjowt-r  imnMscd  from  2,000  M'  ^'<  ;i|)|iin\iiu;itel\- 
4,000  lb. 

Municipal    School     of     Technology.    Manchester.  -The 

''  .louiiiiil  >)i  tlie  scliool  contams  .some  i^*  I'ajieis  l»v  sl.udents 
or  members  of  the  teaching  staff.  Seven  of  the.se  are  on 
chemical  subjects,  two  on  dyeing,  two  on  electrical  matt^ers  — 
viz.,  "  Electrolytic  Methods  (»f  I'reventing  Corrosion  '"  and 
"  Apparatus  for  lm])roving  the  Power  Factor  in  Alternating- 
current  Circuits.  ■  The  remainder  of  the  Papers  are  oil 
mechanical  subjects  (tr  are  a<ldresKes.  Altogether  the  volume 
is  ni(rely  yot  iip,  and  contains  niueh  interesting  reading. 

Electric  Plant  at  the  Works  of  the  Minnesota  Steel  Co. 

A    rec«'lll    I^Xlr   nl    tlie    "    l.iHl    A;;<'.        I   .S.A..   ties*  Illies    till'    poWi'l 

jilant  at  the  above  works.  It  consistJS  of  four  Allis  Chalmers 
,'i,(KM)  kw.  gas-driven  penerat<>rn,  delivering  c.unent  at  ().(KK» 
volts  to  six  sub-stations,  where  it  is  .Hte])pe(i  down  to  1 10-220 
volts  and  110  V(»lt.s.  I'ractically  all  the  gas  from  the  blast 
furnaces  is  u.sed  in  this  installation.  All  the  gas  u.sed  j)a.Hses 
through  two  20  ft.  dust  catcher.-,  then  through  10  ft  Hiassne 
whirlers,  aiul  then  into  IS  ft.  grid  sprav  pnmaiy  washei.s. 
Finally,  it  is  washed  in  a  battery  of  Krnsf  secctndary  washers. 
One  of  the  main  features  is  a  2H  in.  iron  rail-mill  driven  through 
bevel  g(  iiriiiL;  I'v  .i  ().000  ii .r.  motor. 

Ssmtlietic  Rubber.  In  a  recent  i.'*sue  of  the  '  Horseless 
Age  ■'  there  is  a  short  article  on  this  subject.  It  appears  that 
in  IiH.)o  Harries  determined  the  chemical  formula  of  natural 
rubber,  aiid  in  1'.K)!I  Hofmann  and  (Vuitelle  made  rubber  bv 
heating  isojjieiie  in  a  closed  tube.  It  iias  also  been  juoduced 
fnun  butanes  and  from  dimethyl  but^iues.  The  nvMiItinij 
rubbers  vary  very  widely  in  their  jiroperties  and  as  regards 


.solubilities,  ela.sticity  and  susceptibility  to  vulcanisation.  The 
annual  world  j^roduction  of  rubber  is  about  100,000  tons,  and 
would  require  for  its  synthetic  duplication  the  planting  of  an 
area  of  com  Cr  potatoes  many  times  the  area  now  in  rubber 
trees.  Another  feature  in  synthetic  i-ubber  is  that  it  is  a  mix- 
ture in.stead  of  a  uniform  compound,  and  until  that  difficulty 
is  overcome  it  will  always  remain  inferior  to  the  natural  article. 

Poulsen  Arcs. — Referring  to  the  Lea.ding  Article  in  our  last 
i.s.sue,  in  which  we  mentioned  the  action  of  the  United  States 
naval  authorities  in  asking  for  quotations  for  a  300  kw.  arc 
generator,  the  British  &  Overseas  Engineering  Synd.  (Ltd.) 
write  .saying  that  for  the  past  two  years  arcs  of  100  kw.  and 
200  kw.  have  been  installed  and  are  operating  across  the 
North  Atlantic,  and  that  there  is  no  difficulty  at  all  in  the  con- 
.stmction  of  arcs  of  much  larger  sizes.  During  the  last  two 
years  con.siderable  experience  has  been  gained  in  connection 
with  these  large  arcs,  and  a  good  many  new  patents  have  been 
taken  out  in  connection  with  them. 

20-Ton  Derrick  with  Roller  Bearing  Mast. — In  a  recent 
number  of  "  Engineering  News  '"'"  a  fully  illustrated  description 
was  given  of  a  20-ton  derrick  having  a  101 -ft.  ma.st  and  an  88-ft. 
boom  with  a  horizontal  reach  of  90  ft.  Both  mast  and  boom 
are  of  box  lattice  constniction.  Detail  drawings  are  given 
of  the  steelwork  and  of  the  shoe  and  mast-head  roller 
bearings.  The  boom  has  its  foot  .seated  on  a  3.1  in.  pin  in  the 
ma.st  .shoe,  and  can  be  raised  to  a  vertical  position  against  the 
mast.  Its  head  has  a  22-in.  sheave  for  the  hoisting  cable  and 
two  .''hackles  for  the  attachment  of  the  blocks  for  the  luffing  and 
hoisting  tackle.  The  mast  has  two  .sheaves  at  the  bottom,  one 
for  the  |-in.  hoisting  cable  running  to  the  head  of  the  boom  and 
the  other  for  the  -|-in.  luffing  cable,  which  raits  over  another 
sheave  at  the  head  of  the  mast.  The  derrick  is  served  by  a 
50-H.P.  electric  hoist.  An  interesting  feature  of  the  design  is 
that  both  the  mast  and  boom  have  two  14-ft.  removable 
sections. 

Best  Primary  Capacity  for  Tesla  Coils.— It  has  generally 
been  assumed  that  to  produce  a  maximum  voltage  on  the 
secondary  terminals  the  resonance  relation  L^Ci—L^C^.  as 
])roposed  by  Dmde,  was  sufficient,  these  symbols  referring  to 
the  inductance  and  capacity  of  the  primary  and  secondary 
respectively.  Recently,  however.  Dr.  Taylor  Jones  has  shown 
that  the  above  condition  does  not  apply  if  the  primary  capacity 
alone  is  varied.  If  the  coupling  coefficient  has  the  value 
A-  ()-36.  favoured  by  Drude,  the  best  cajiacity  is  at  least  twice 
as  great  as  the  resonance  value.  Mr.  \V.  Morris  Jones.  B.Sc. 
in  an  interesting  communication  to  the  "  Philosophical 
Magazine."  has  experimentally  tested  the.se  results.  With 
A'--()-31S,  this  value  nearly  agreeing  with  that  which  Drude 
recomnu'uds,  he  found  that  the  maximum  was  olitained  with 
a  ratio  of  3-3LiCj=Z/2C'2<  and  the  primary  capacity  was  much 
greater  than  for  the  resonance  value  given  by  the  expression 
first  referred  to  above.  He  also  found  that  the  experimental 
curve  differed  considerably  from  the  theoretical  curve. 

Hamilton  Electric  Incline  Railway.  -The  '"  Electrical 
Review  and  \\  e.stern  Electriciau,"  I". 8. A.,  has  in  a  recent  issue 
a  description  of  this  incliju'  railway.  This  railway  was  m- 
stalled  by  the  Hamilton  Mountain  Park  Co.  (Ltd.),  Ontario, 
Canada,  (or  tran.<'porting  passengers,  freight,  trolley  cars  and 
teams  up  the  "  nuMintain."  as  it  is  called.  This  mountain  is 
the  "  escar])nu'nt  ""  of  Niagara,  and  the  difference  in  level 
between  the  city  and  back  of  the  bluffs  is  325  ft.  The  electric 
hoi.st  consists  of  a  double  fixed  drum,  double-geanxl  arrange- 
ment o])erating  two  large  ])latform  cars  in  balance,  on  an  incline 
StHlft.  long  with  a  gradient  of  10-27  jier  cent.  The  driving 
power  is  three-i)hase  25-cycle  alternating  current,  and  a  motor- 
generator'transforms  this  into  direct  current.  This  consists 
of  a  2  2(M)-volt  induction  motor  «lriving  a  direct-current 
generator  giving  I(i.')  amperes  at  55(>  v<dts.  The  generator  end 
is  designeil  with  a  s]>ecial  droojjing  characteristic  by  means  of  a 
reverseil  field,  .so  that  fluctuations  of  load  are  thrown  on  a 
floatiiii;  l»atterv.  With  an  average  load  of  7-5  tons  the  current 
is  470  amperes  for  10  seconds,  followed  by  410-230  for  f^) 
.seconds,  the  voltage  being  approximately  550. 
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Steam  Generator  Development. — Before  the  International 
Engineering  Congress  at  San  Francisco,  Mr.  A..D.  Pratt  read 
a  Paper  entitled  "  The  Boiler  of  1915."  The  modem  tendency 
toward  demanding  more  capacity  from  boiler  heating  surface 
was  clearly  indicated  by  a  comparison  of  the  boiler  horse- 
power supplied  for  successive  generating  units  in  use  in  one  of 
the^largest  and  most  modern  plants  in  the  United  States.  The 
Commonwealtli  Edison  Company  of  Chicago  installed,  in  1903, 
a  5,000  kw.  tuibine  which  had  a  maximum  rating  of  7,500  kw. 
For  this  unit  eight  boilers  were  supplied,  each  containing 
approximately  5,000  sq.  ft.  of  heating  surface.  Later,  a 
12,000  kw.  (maximum)  unit  was  installed  and  for  its  operation 
eight  identical  boilers  were  suppHed.  Still  later,  a  14,000  kw. 
machine  was  installed  and  the  boiler  power  supplied  was  again 
a  duplicate  of  that  furnished  for  the  7,500  kw.  set  in  1903.  In 
1910,  this  company  installed  two  20,000  kw.  macliines  for  each 
of  which  there  were  supplied  ten  500  h. p.  boiler  units,  or  5,000 
nominal  rated  horse-power.  In  1913,  two  sets  were  installed 
with  maximum  outputs  of  20,000  kw.  and  25,000  kw.  re- 
spectively. For  each  of  these  two  sets,  four  boilers  each 
containing  12,200  sq.  ft.  of  heating  surface,  or  4,880  nominal 
I'ated  horse-power  were  supplied.  In  1915  a  30,000  kw.  set 
was  installed  for  which  there  were  supplied  five  1,220  h.p. 
boiler  units.  From  these  figures,  it  appears  that  where,  in 
1903,  4,000  rated  boiler  horse-power  were  considered  necessary 
for  a  unit  whose  maximiim  output  was  7,500  kw.,  in  1915,  for 
a  unit  four  times  as  large,  but  50  per  cent,  more  boiler  horse- 
power is  deemed  necessary.  Of  course,  there  is  a  considerable 
difference  in  the  efficiency  of  the  two  generating  sets,  but  the 
diffe^nce  in  boiler  horse-power  supplied  is  so  widely  varied  as 
to  furnish  conclusive  evidence  of  the  tendency  toward  in- 
creased boiler  capacities.  Since  there  have  been  no  radical 
changes  in  the  designs  .of  the  pressure  parts  of  the  boiler 
within  recent  years,  the  success  in  securing  the  modern  high 
rating  must  be  attributed  almost  entirely  to  improvements  in 
the  methods  of  feeding  fuel  to  the  furnace  and  in  the  design  of 
this  furnace. 

OBITUARY. 


Augustus  Eden. — The  death  is  announced  of  Mr.  Augustus  Eden, 
a  retired  engineer  of  the  Post  Office  telegraph  system.  From  1904 
until  his  retirement  in  1907  Mr.  Eden  was  superintending  engineer 
of  the  Northern  District. 

Arnold  Morley. — The  death  is  announced  of  the  Right  Hon. 
Arnold  Morley,  who  was  Postmaster-General  from  1892  to  1895. 


PERSONAL. 


Mr.  J.  A.  Pease,  M.P.,  has  been  appointed  Postmaster-General  in 
succession  to  Mr.  H.  Samuel,  who  has  become  Home  Secretary. 

Second-Lieutenant  A.  R.  Courtenay  (late  acting-manager  of  the 
publication  department  of  the  General  Electric  Co.)  has  now  sailed 
for  the  Mediterranean.  After  about  two  months' active  service  in 
France  with  the  Royal  Naval  Air  Service,  Armoured  Car  Aeroplane 
Support  (Royal  Naval  Volunteer  Reserve),  he  transferred  to  the 
Army  Service  Corps,  and  it  is  as  a  Second -Lieutenant  in  this  Corps 
that  he  is  now  seeing  service. 

Roy  AX,  Engineers  (T.F.) — The  following  appointments  have 
been  made  : — 

London  Electrical  Engineers  :  Sapper  Geo.  S.  H.  Cox,  Private  Archibald 
D.  Hedgcock  (from  Honourable  Artillery  Company)  and  Lance -Corporal 
Gerard  A.  Wadham  (from  Royal  Fusiliers)  to  be  Second-Lieutenants. 

Tyne  Electrical  Engineers  :  E.  V.  Baldwin,  E.  Harrison  and  Private 
C.  B.  S.  Micklan(from  Provl.  Battalion)  to  be  Second-Lieutenants.  Capt. 
Norman  H.  Firmin  to  be  major.  Lieuts.  Jas.  Young,  Rowland  Sharp 
and  David  A.  Williamson  to  be  temporary  captains. 


APPOINTMENTS  VACANT  AND  FILLED. 


The  Council  of  the  Indian  Institute  of  Science  invite  applications 
for  the  post  of  assistant  professor  of  electrical  technology.  Salary, 
625  rupees  per  mensem,  with  a  house.  Further  information  from 
Messrs.  Jeremiah  Lyon  &  Co.,  4,  Lombard-court,  London,  E.C.,  and 
applications  must  be  sent  to  the  Director  of  the  Indian  Institute  of 
Science,  Bangalore,  India,  by  Feb.  15.     See  also  an  advertisement. 


The  Council  of  the  Metropolitan  borough  of  Southwark  invite 
applications  for  the  position  of  charge  engineer  at  their  electric 
supply  station  (salary  £.3  jx;r  week)  ;  also  a  junior  ftiffineer  (salary 
£2  per  week).  Applications  to  the  town  clerk  (Mr.'p.  H.  Gray), 
Wal worth-road,  S.E.,  by  Jan.  24. 

An   electrician   is   required   for   private   lighting   plant   of   large 

country  house.     See  an  adverlisemenl. 

A  firm  of  switchgear  manufacturers  advertise  for  a  foreman. 

A  shift  engineer  is  required  at  Walsall  Corporations  electricity 
works.     Applications  to  the  Engineer  and  Manager  by  .Ian.  27. 

Mr.  Wilfrid  Saunders  has  been  apjjointed  Profe.s.sor  of  Chemistry 
at  the  Engineering  College,  Sibpur  (India). 


INSTITUTIONS  AND  SOCIETIES. 


The  Institution  of  Electrical  Engineers.— The  Council  have  pas.sed 

the  following  resolution  : — • 

"  The  Council  are  of  opinion  that  Clause  41  of  the  Articles  of  A.ssocia- 
tion  p'-ovides  sufficient  means  for  the  expulsion  of  undesirable  person.* 
(whether  alien  enemies  or  not)  from  the  In.stitution  consistently  with 
making  the  thorough  investigation  of  the  circumstances  of  each  case 
which  is  essential  in  order  to  avoid  the  risk  of  doing  grave  injustice  to 
individuals." 

The  Council  have  also  under  consideration  the  question  whether  the 
Institution  should  obtain  further  powers  for  the  expulsion  of  alien 
enemies. 

Metropolitan   Association   of   Ele",tric   Tramways   Managers. — A 

meeting  of  the  member.s  of  the  Association  was  held  on  Friday,  the 
14th  inst.,  at  the  Municipal  and  Count}'  Club,  \Miitehall  Court, 
W^hitehall,  S.W.,  when  the  following  were  present  :  Messrs.  UUmann 
(East  Ham),  chairman  ;  Schofiekl  (Leyton),  vice-chairman  ;  Moffet 
(West  Ham)  ;  Harvey  (Ilford)  :  Mackinnon  (London  United) ;  and 
Goodyer  (Croydon),  hon.  secretary. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  Jan.  21st  (to-day). 

Institution  of  Mech.\nic.\l  Engineers. 
6  i).m.     Meeting  at  the  Institution  of  Civil  Engineers.  Great  George- 
street,  Westminster.     Paper  on    ''  The   Flow  of  Air  Through 
Nozzles,"  by  Capt.  Thomas  B.  Morley,  B.Sc 

SATURDAY,  Jan.  22nd. 

Associ.\TioN  OF  Mining  Electrical  Engineers. 
4:30  p.m.     Joint    meeting    with    Colliery    Managers    and    Mining 
Institute   of  Scotland   at  Royal  Technical  CV)llege,   Glasgow. 
Paper  on  "  Electrical  Shaft  Winding,"  by  Prof.  D.  Burns. 

TUESDAY,  Jan.  25th. 

Institution  of  Civil  Engineers. 
5:30  p.m.     Meeting   at  the    Institution.  Great  George -street.  S.W. 
Discussion  (continued)  on    "  The  Electric  Locomotive." 

THURSDAY.  Jan.  27tb. 

RoY.\L  Institution. 
3  p.m.     Meeting   at  Albemarle-street,  Piccadilly,    W.     Lecture    on 
"  The  Utihsation  of  Energy  from  Coal.     Fuel  Economy  from  a 
National  Standpoint."     By  Prof.  W.  A.  Bone,  D.Sc.  Ph.D. 

FRIDAY,  Jan.  28tli. 

Physical  Society  of  London. 
5p.m.     Meeting  at  the  Imperial  College  of    Science,  Exhibition- 
road,  S.W.     Second  Guthrie  Lecture,  h-  Mr.  W.  B.  Hardy.  Sec. 
R.S.,  on  "  Some  Problems  of  Living  Matter." 


ENGINEERING  INSTITUTIONS    VOLUNTEER  TRAININa  CORPS. 

Officer  Commanding  :  Lieut. -Col.  C.  B.  Clay,  V.D. 

Orders  for  week  commencing  January  24th,  1916  : — 

Iirills  :  6:25  to  7:25.     7:25  to  8:25  p.m. 
Monday,  January  24th.— -Sections  1  and  2,  Technical ;   Sections  3  and  4, 

Lashings  and  Trestle  Bridging.     Signalling  Class  and  Recruit-s. 
Tuesday,  January  25th.— School  of  Arms,  6  to  7  p.m. 
Thursday,  January  27th.— Shooting  for  Sections  1  and  2  and  Signalling 

Class. 
Friday,  January  28th.— Sections  3  and  4,  Technical ;   Sections  1  and  2, 

Lashings  and  Trestle  Bridging.     Signalling  Class  and  Recruits. 
Saturday,  January  29th.— Uniform  parade.  2:45  p.m. 

Sections  for  Technical  parade   at  Headquarters,  London   Electrical 
Engineers,  46,  Regency-street,  S.W. 

Sections  for  shooting  parade  at  Miniature  Ranges. 
Unless  otherwise  ordered,  all  parades  at  Chester  House. 
Members  who  have  not  yet  been  measured  for  uniforms  must  call  on 
Samuel  Bros.,  Ludgatc  Hill,  as  soon  as  possible. 
Payment  for  uniforms  to  be  made  to  the  Adjutant. 
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GEORGE    TUCKER. 


Our  beloved  chief  is  dead.  Only  those  who  knew 
him  well  can  luUv  understand  what  such  a  statement 
means  to  those  whose  privilege  it  was  to  work  under 
him.  It  is  with  the  utmost  difficulty  that  we  write  of 
one  whose  principal  work  was  essentially  connected 
with  the  conduct  of  this  journal  ;  the  record  of  his  life 
is  to  be  found  in  its  columns. 

The  late  George  Nathaniel  Goldsmith  Tucker  was 
born  at  Islington  on  June  21,  1852,  and  he  was, 
therefore,  at  the  time  of  his  death,  on  Saturday  last, 
the  15th  inst.,  in  his  sixty-fourth  year.  He  was 
associated  with  The  Ei.kctrician  from  the  conmience- 
ment  of  the  publication  of  the  second  series  in  1878, 
and  became  manager  of  "  The  Electrician  "  Printing 
&  Publishing  Co.  (Ltd.)  on  its  formation  10  years 
later.  In  I'JOG  he  acquired  practically  the  entire 
holding  of  this  Company.  He  was  a  Freeman  of  the 
City  of  London,  and  a  member  of  the  Goldsmiths' 
Company. 

The  subject  of  our  memoir  was  a  man  of  good  busi- 
ness capacity,  with  considerable  breadth  of  view, 
quick  to  observe  the  trend  of  things,  and,  above  all, 
one  whose  principal  desire  was  to  see  the  British 
electrical  engineering  industr)'  in  the  foremost  rank. 
To  attain  this  end  he  laboured  incessantly,  sparing 
himself  least  of  all.  In  the  very  early  days  of  the 
electrical  industry  he  became  convinced  of  the  neces- 
sity of  placing  and  keeping  before  the  public  authori- 
tative accounts  of  the  most  recent  electrical  inven- 
tions and  developments.  His  am])ition  was  that 
everybody  of  note  in  the  electrical  world  should  have 
an  opportunity  of  contributing  to  the  sum  total  of 
our  knowledge  by  writing  in  the  colunms  ol  this 
journal.  To  George  Tuckers  interest  and  friendly 
counsel  many  nien  whose  names  to-dav  are  house- 
hold words  in  electrical  and  allied  science  owe  their 
start  in  life.  Now  that  he  is  dead  it  may  be  written 
of  him  that  he  was  to  many  a  young  man  at  the  outset 
of  his  career  what  the  Brothers  Cheeryble  were  to 
Nicholas  Nickleby,  and  the  world  is  all  the  better  for 
such  men. 

From  1878  to  1888,  electricity  supply  being  then  in 
its  infant  stages,  telegraphy  represented  the  most 
important  branch  of  the  electrical  induotry,  untl  while 
Mr.  Tu(;kcr  did  the  f\illest  justice  to  submarine  and 
land  telegraphy,  he  also  endeavoured  to  put  on  record 
every  development  of  the  science.  It  was  fortunate 
for  British  electrical  industry  that  during  this  period 
leading  men  in  the  submarine  cable  world  lent  able 
sjipport  to  the  effort. 

It  was  Mr.  Tuckers  particular  desire  that  everv 
scientific  discovery  aud  electrical  invention  should  be 
fully  described  and  its  importance  empluusised.  He 
realised  that  the  theory  of  to-day  might  be  the 
practice  of  to-morrow.  Not  only  did  he  encourage 
tho.sc  who  had  something  to  write  on  current  topical 
subjects,  but  he  frequtMitly  undertook  to  pulilish 
articles  which  were  somewhat  in  advance  of  their 
time,  and  from  which  there  could  be  no  immediate 
l>rospect  of  a   monetary  return.     He   was  moi-e   in- 


terested in  the  advance  of  knowledge  and  in  the 
progress  of  electrical  science  than  in  securing  a 
return  on  the  outlay  incurred  in  their  publication. 
As  an  instance  w^e  might  mention  Mr.  Oliver  Heayi- 
side's  series  of  articles  on  "  Electromagnetic  Theoiy."' 
The  publication  of  these  articles  was  undertaken 
with  little  general  encouragement,  but  time  fully 
justified  Mr.  Tucker  in  the  opinion  he  formed  of  the 
fundamental  importance  of  Mr.  Heaviside's  brilUant 
work.  He  used  to  relate  hov.-  he  had  to  wait  till 
compositors  came  back  who,  tired  of  "  Heaviside," 
had  been  engaged  on  lighter  work.  On  one  occasion 
he  endeavoured  to  persuade  the  author  to  send  in  the 
remainder  of  his  manuscript  by  threatening  to  break 
up  the  type,  and  a  reply  came  back  that  "  Mr.  Tucker 
would  do  nothing  so  foolish." 

Amongst  the  pioneer  works  on  electrical  engineer- 
ing and  allied  subjects  published  by  Mr.  Tucker  may 
be  mentioned  Gore's  "  Electrolytic  Refining  of 
Metals  "  (1888),  Fleming's  '"  Alternate-Current  Trans- 
former "  (1892),  Carters  "  Motive  Power  and  Ge£u:- 
ing " .  (1893),  Lodge's'  "'Signalling  Across  Space 
Without  Wires "  (1894),  and  Ewing's  "  Magnetic 
Induction  in  Iron  and  Other  Metals  '"  (1894). 

Mr.  Tucker  was  one  of  those  who  desired  to  see  the 
British  electrical  industry  not  only  in  the  first  rank 
but  also  quite  independent  of  all  outside  sources  of 
supply,  and  it  was  with  the  object  of  assisting  home- 
manufacturers  that  he  undertook  the  publication  of 
Pritchard's  "  Manufacture  of  Electric  Light  Carbons," 
and  Jehl's  '"  Carbon  Making."  He  took  a  particular 
interest  in  '"The  Electrician'  Electrical  Trades" 
Directory  and  Handbook,"  and  under  his  fostering 
care  this  well-known  work  of  reference  has  kept  pace 
with  the  expansion  and  development  of  the  electrical 
industry.  Keenly  alive  to  the  numerous  legislative 
and  fiscal  obstacles  in  the  way  of  electrical  progress 
in  this  country,  he  devoted  considerable  time  and 
trouble,  in  conjunction  with  the  late  Sir  W.  H.  Preece 
and  others,  to  an  effort  to  devise  some  strong  national 
organisation  which  would  eliminate,  or  at  least 
minimise,  some  of  the  disadvantages  under  which  the 
industry  suffered.  Unforeseen  difficulties  arose,  and 
although  he  failed  in  his  efforts  on  that  occasion, 
nevertheless  it  redounds  to  his  credit  that  he  recognised 
the  necessity  for  organisation,  a  necessity  forcibly 
brought  home  to  us  in  these  latter  days. 

Shortly  before  his  fatal  illness  he  was  busily  engaged 
on  plans  for  the  future  of  this  journal,  and  lor  his 
.several  other  publications.  Among  his  many  activities, 
he  wa-i  editor  of  the  "  Fruit-Grower.  "  Even  during  his 
illness  he  was  at  work;  and  death,  which,  as  we  have 
said,  took  place  on  Saturday,  the  15th  inst.,  came  to 
him  still  in  harness,  as  he  wished  it  to  come.  If  in  this 
memoir  we  have  referred  frequently  to  The 
Klkctuician  we  would  remind  our  readers  that  lor 
many  years  George  Tucker  was  at  the  helm.  A  brief 
reierence  to  the  ship  is  neither  to  be  avoided  nor  is  it 
out  of  place  at  the  time  when  we  have  to  drop  the 
pilot. 
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THE  PRINCIPLES  AND  SYSTEMS  OF  ELECTRIC  MOTOR 

CONTROL.* 


BY    C.    U.    KNIGHT. 


Summary. — After  describing  several  types  of  resistor  the  author 
explains  the  various  forms  of  magnetic  control  for  both  direct-  and 
alternating-current  motors,  and  describes  the  characteristics  embodied 
in  contactor  or  magnet-switch  design. 


In  the  first  part  of  tlie  Paper  the  author  briefly  considers  the 
different  types  of  resisto:  and  states  the  limitations  of  each.  The 
resistor  units  dealt  with  are  :  Tube  type,  bar  type,  ventilated  wire 
type,  edgewire  type,  plate  type  and  cast  grid  type. 

A  resistor  limits  the  current  in  a  circuit  by  transforming  a  portion 
of  the  electrical  energy  into  heat,  which  may  be  stored  temporarily 
in  the  resistor  but  is  ultimately  dissipated  to  the  surrounding  medium, 
which  is  usually  the  atmosphere.  When  a  resistor  at  atmospheric 
temperature  is  connected  in  a  circuit,  so  as  to  carry  current,  it 
absorbs  energy  which  is  manifested  as  heat.  As  this  absorption  of 
heat  causes  the  temperature  of  the  resistor  to  rise,  the  difference  in 
temperature  causes  the  resistor  to  dissipate  heat  to  the  surrounding 
medium.  If  the  current  is  maintained  constant  for  a  sufficient  time, 
the  temperature  of  the  resistor  will  rise  to  a  value  sufficiently  above 
the  surrounding  medium  so  that  the  heat  can  be  dissipated  as  fast 
as  developed.  The  property  of  absorbing  energy  is  referred  to  as  the 
thermal  capacity  of  the  resistor,  and  the  property  of  dissipating 
absorbed  energy  is  often  referred  to  as  radiating  capacity. 
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-Thermal  Characteristics  of  a  0-22fi  Grid  Resistance 
Unit. 


As  heat  cannot  thus  be  dissipated,  except  by  an  increased  tempera- 
ture of  resistor  above  the  surrounding  medium,  and  as  the  temperature 
of  the  resistor  cannot  be  raised  except  by  storing  heat  in  it,  it  follows 
that  aU  resistors  have,  to  some  extent,  both  thermal  capacity  and 
dissipating  capacity,  although  the  relation,  of  these  two  characteristics 
differs  in  units  of  different  design.  For  instance.  Fig.  1  shows  the 
heating  and  cooling  curves  for  a  grid  rated  at  22  amperes  at  200°C. 
and  28  amperes  at  350°C.  rise,  while  Fig.  2  shows  the  heating  and 
cooling  curves  of  another  grid  unit  rated  at  100  amperes  and  130 
amperes  at  a  temperature  rise  of  190°C.  and  300°C.,  respectively.  As 
the  material  of  the  vmits  is  the  same,  the  units  have  relatively  the 
same  thermal  capacity. 

The  only  advantage  of  a  imit  with  high  thermal  capacity  over  a 
unit  with  low  thermal  capacity  is  that  it  can  carry  comparatively 
infrequent  heavy  loads  of  short  duration.  But  as  a  unit  with  high 
thermal  capacity  will  take  longer  to  reach  final  temperature,  it  will 
also  take  a  correspondingly  longer  time  to  cool  down  to  room  tempera 
ture  after  the  circuit  is  opened,  so  that  where  frequent  overloads  are 
liable  to  occur,  a  unit  with  additional  dissipating  capacity  must  be 
used. 

With  reference  to  temperature  coefficient,  the  ideal  resistor  for 
most  motor  controlling  apparatus  would  be  one  with  a  zero  value. 
There  are  certain  kinds  of  wire  with  negligible  temperature  coefficient. 
In  the  case  of  cast-iron,  the  temperature  coefficient  is  0-0007,  which, 
from  a  practical  point  of  view,  is  satisfactory  when  operating  within 
normal  temperature  conditions.  The  danger  point  is  reached  when  a 
material  is  used  with  an  extremely  high  temperature  coefficient,  which 
would  cause  the  resistance  to  increase  to  such  a  value  that  when 
frequently  starting  a  heavily  loaded  motor,  the  amount  of  current 

*  Paper  read  before  the  Am.  Inst.  E.E.     Slightly  abbreviated. 


allowed  to  flow  would  be  insufficient  to  permit  it  to  accelerate.  This 
might  cause  the  resistance  to  bum  out,  and  is  a  condition  which  must 
be  very  carefully  guarded  against.  Und«r  these  circumstances  the 
operator  can  cut  out  steps  of  resistance  until  sufficient  current  flows 
to  start  the  motor.  This  will  naturally  leave  very  few  points  for 
accelerating,  and  under  some  conditions,  it  might  result  in  opening 
the  protective  devices,  or  if  they  were  .set  too  high,  a  flashing  over  of 
the  motor  might  result. 

Manual  control,  consisting  of  either  dial-type  rheostats  or  drum 
controllers,  was  considered  satisfactory  for  nearly  all  requirements 
of  electric  motor  control  until  a  few  years  ago.  In  recent  years, 
for  motors  of  large  size  requiring  a  more  or  less  complicated  control, 
and  for  motors  which  must  be  started,  reversed  or  stopped  verj' 
frequently,  it  has  become  necessary  to  u.se  contactors  and  auxiliary' 
devices,  which  have  to  a  large  extent  replaced  the  hand  control 
apparatus.  The  dial  type  rheostat  and  drum  controller  are  com- 
paratively simple,  and  are  well  known.  We  will  consider  briefly 
the  different  methods  used  to  obtain  automatic  acceleration  by  the 
use  of  contactors. 

The  contactor,  or  magnet-operated  switch,  is  the  basic  device  of 
almost  all  automatic  motor  control  systems.  Though  motor-  and 
solenoid-operated  dial  switches,  liquid  rheostats,  and  other  types  of 
self-operated  control  mechanisms  find  certain  specific  applications, 
contactor  control  is  the  tyi)e  generally  employed,  especially  where 
severe  service  is  demanded. 

Contactor  control  is  largely  used  with  the  motors  operating  steel 
works  machinery,  ore  bridges,  large  cranes,  hoists  of  all  kinds,  revers- 
ing planers  and  other  machine  tools,  printing  presses,  railway  cars 
and  locomotives,  and  in  fact  with  almost  all  applications  of  the 
electric  motor  to  intermittent  duty  where  the  burden  of  the  service  is 
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Fig.  2. — Thermal  Characteristics  of  a  002^  Iron  Grid  Resis-' 

TANCE  Unit. 

thrown  on  the  controlling  apparatus.  This,  of  course,  meang  that 
the  contactor  must  be  equal  to  such  ser\^ce  \^ith  a  reasonable  amount 
of  attention  and  occasional  renewal  of  weaiing  parts. 

The  essential  and  common  parts  of  all  contactors  are  :  contacts, 
blow-out,  magnet,  frame  and  pivot  bearings. 

Contacts. — Experience  has  shown  that  the  best  practice  is  to  use 
solid  copper  contacts  on  which  the  current  is  both  carried  anu 
ruptured.  The  contacts  should  close  \vith  a  slight  rolling  motion  to 
prevent  the  first  rush  of  current  from  welding  them  together.  Two 
heavy  copper  contact  tips,  backed  by  a  sufficient  spring  pressure,  will 
carry  a  surprising  amount  of  current  and  furnish  the  best  arc- 
rupturing  means  when  placed  under  the  inflience  of  a  suitable 
magnetic  blow-out. 

Carbon  or  other  auxiliary  contacts  serve  no  really  useful  purpose 
on  contactors  which  are  subjected  to  severe  and  constant  duty.  In 
fact,  they  only  comphcate  the  construction  of  the  device  and  add  to. 
the  possible  sources  of  trouble. 

Laminated  brushes  for  carrj-ing  current  are  also  a  source  of  trouble 
and  can  be  profitably  used  only  on  contactors  of  such  large  capacity 
that  the  solid  copper  contacts  %\'ill  not  carry  the  current.  Such 
large  contactors  (above  1,000  amperes)  are  not  oft«u  called  upon 
for  such  frequent  operation  as  the  smaller  sizes. 

Blow-out. — The  blow-out  coil  is  in  series  with  the  circuit  through 
the  main  contacts  and  the  latt«r  are  between  the  poles  of  the  blow- 
out. This  part  of  the  contactor  demands  very  careful  design,  as  the 
instant  suppression  of  the  arc,  forcing  it  out  in  the  right  direction  and 
without  injury  to  the  insulation,  is  of  prime  importance  in  the  life 
of  the  de%ace. 

Magnet. — The  requirements  as  to  the  magnet  are  that  it  will,  when 
energised,  not  only  promptly  and  positively  close  the  contacts,  but 


556 


THE  ELECTRICIAN,  JANUARY  21,  1916. 


Avill  do  this  on  a  range  of  voltage  which  may  be  anywhere  from 
20  per  cent,  below  to  10  per  cent,  above  normal.  (The.se  percentages 
apply  to  industrial  work.  The  variation  is  considerably  greater  in 
railway  service.)  The  coil  must  be,  for  the  sake  of  economy,  made  as 
small  as  possible  to  do  its  work,  and  as  any  number  of  voltages  and 
frequencies  (if  alternate-current)  enter  into  the  problem  it  can  be 
readily  seen  that  the  design  of  the  magnet  for  any  contactor  entails 
considerable  study.  The  insulation  of  the  winding  must  stand 
considerable  heating,  and  the  coil  should  be  impregnated  against 
the  attacks  of  moisture,  acid,  &c.  A  shunt  contactor  magnet  should 
preferably  be  designed  to  stand  continuously  across  the  full  control 
circuit  [)otentiaI.  It  is  possible  to  "  soak  "  the  coil  and  then  introduce 
by  means  of  an  auxiliary  contact  a  resistance  in  series  when  the 
contactor  is  closed.  This  added  complication,  however,  is  a  weak- 
ness which  experience  has  shown  should  Ije  avoided. 

I  Frame.. — The  contactor  frame  is  designed  with  the  folliwing 
factors  in  view  :  Mechanical  strength,  capacity  for  the  magnetic 
flux  deveiofK'd  by  the  coil,  jKirmeability  of  the  core  and,  in  the  case  of 
alternating-current  contactors,  laminated  structure,  it  is,  of  course, 
essential  when  the  coil  is  de-energi.sed,  that  the  magnetism  breaks 
by  means  of  a  resistor  or  an  auto-f  ransformer.  A  resistor  transforms 
the  energy  of  the  excess  voltage  re(juired  for  .starting  the  motor  into 
heat,  while  an  auto-transformer  acts  as  a  .step-down  transformer 
down  instantly  and  permits  the  contactor  to  open  in  the  quickest 
po.s.sible  time. 

Pivol  Bearings. — The  nature  of  service  necessitates  having  bear- 
ing pins  in  the  main  pivot  of  the  moving  mcnihor  and  in  the  pivots  of 
the   contact   tips.     These    f)arts   should    be    readily   rcmovalde    for 
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I'OLE    ( 'O.NTACTOR.S. 

inspection  and  rej)air.  In  fact,  all  parts  of  the  contacfor  arc  so  put 
together  as  to  permit  quick  taking  ajjart  and  c(jually  quick  rr- 
assembly. 

Avjilliiri/  I'arts. — These  are  mcchaniciil  interlocks  with  other 
(•ontactors,  electric  interlocks  and  other  auxiliary  contacts,  oim-nt- 
limit  inf<TlockH.  shtmts  for  the  |)iv()ts.  terminals.  !:v.  ,\ll  play  a  piirt 
in  the  determination  of  the  design  of  any  conUictor. 

Vabiods  Types  ok  Industrial.  Contactors. 

IHrert-ntrrfnt  Shunt  Contactor. — This,  as  the  name  implies,  is 
f)IMTat<>d  by  a  magnet  conne<te<l  acrf)H«  the  control  cin  iiit.  whi(  li  is 
usually  the  same  a«  the  circuit  on  which  the  motor  oix-rates.  Shimt 
contactors  aro  iised  as  line  contactors,  also  for  accelerating,  in  wiudi 
latter  case  they  are  brought  into  tction  by  means  of  curnMit -limit 
n-lays.  time-limit  relays,  or  some  kind  of  jnlof  Controller. 

Shunt  contactors  ])rovifled  with  adjustable  air-gap  are  used  for 
accelerating  with  their  magnets  connecte«i  acrotw  the  motor  terminals. 

Series  Cotildrlnr.i.-  These  an'  ])ro\-ided  with  a  »«'rie8  coil  only,  and 
are  so  designe<l  that  the  contactor  will  hold  ojien  alM>ve  a  pre- 
determined current  setting,  and  will  cIo8<'  iih  aoon  hh  the  current 
falls  to,  or  Ih'Iow.  that  valu<>.  Series  contactors  are  usctl  for  accelerat- 
ing jK)ints  on  flirect-oirrent  motor  contnil.  Thry  cannot  l>e  uw^l  for 
partial  sjxM'd  contn»l  by  means  <»f  a  mastor-oiMit roller  nn  their  coils 
arc  in  circuit  with  the  motor  armatutr. 

.Mtfrnntingrurrrnt  Cnutartors.-  Alteniating-current  contActors 
ai-e  generally  ojx'rated  by  a  coil  I'onnectotl  jicross  the  control  circuit, 
which  is  usually  taken  fnini  one  phase  of  the  tircuit  if  polyphase. 


On  two-  and  three-phase  circuits  double-,  triple-  and  four-pole 
contactors  are  emplo3'ed,  energised  in  each  case  by  a  single  magnet. 
For  high-voltage  service,  a  potential  transformer  is  used  to  reduce  the 
voltage  of  the  control  circuit,  as  the  coils  cannot  feasibly  be  designed 
to  operate  directly  on  voltages  above  5.50.  For  automatic  accelera- 
tion, alternating-current  contactors  are  comiected  electrically  with 
current-limit  or  time-limit  relays  which  insure  proper  sequence  and 
limit  the  rate  at  which  the  acceleration  is  accomplished. 

J'or  voltages  exceeding  1,000,  two  types  of  contactors  are  used  : 
either  the  air-break  or  oil-immersed.  Air-break  contactors  have 
been  developed  for  heavy  duty,  such  as  mine  hoist  operation  for 
which  in  some  cases  they  are  called  uix)n  to  operate  once  or  even 
twice  every  two  minutes  under  the  most  .severe  conditions.  This 
type  has  been  designed  and  operated  up  to  6,600  volts.  (See  Fig.  3.  > 
For  infrequent  operation,  oil-immersed  contactors  are  in  sucee.ssful 
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operation  at  potentials  as  high  as  3,.300  volts.  Where  employed  ou 
heavy  duty  cycles,  the  carbonisation  of  the  oil  is  a  great  handicap,. 
making  it  nece.ssarj'  to  replace  it  frequently,  adding  greatly  to  the 
operating  expense. 

Direct-Current  Control. 

For  direct-current  motors,  several  methods  of  automatic  control 
are  used,  as  follows  : 

Counter  E.M.F. — This  method  of  control  is  more  satisfactory-  for 
u.se  with  shimt  than  with  series  motors  because  the  counter  E.M.F.  of 
the  latter  dc])ends  upon  the  current  as  well  as  the  sjieed.  and  it  might 
be  jxissible,  if  the  motor  is  starting  under  heavy  overload,  to  obtain 
sufticicnt  counter  E.M.F.  to  close  all  the  contactors  before  the  motor 
has  had  time  to  accelerate  proj)erly.  Tiie  ])roper  closing  of  the  con- 
tactors used  to  short-circuit  steps  of  starting  resistance  is  accom- 
j)lished  by  connecting  the  contactor  coils  in  multiple  across  the 
armature,  the  contactors  being  .adjusted  to  j)rovide  dilTerent  air-gaps 
between  the  core  and  the  armature  of  the  contactors  in  the  open 
jKisition.  As  the  motor  accelerates,  the  contactor  having  the  smallest 
air-gap  will  close  first,  short-circuiting  a  portion  of  the  resistance. 
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which  continues  the  acceleration  of  the  motor.  As  the  counter 
E..M.F.  increases,  the  next  contactor  will  close  and  this  is  repeated 
until  all  the  resistance  is  short-circuited.  .Sometimos  instead  of 
adjusting  the  air-gap  Ixjtween  the  core  and  armature,  contactor  coiU 
are  use<i  which  have  different  amixre-tunis.  A  typical  connection 
for  counter  E.M.F.  control  is  shown  in  Fig.  4. 

Since  the  counter  E.M.F.  of  a  shunt  motor  varies  directly  with  the 
«pe«'d  for  a  given  field  strength,  it  is  ntM-es-s^iry  that  the  speed  be  fairly 
constant  in  order  tliat  the  contactors  will  o|)eratc  properly. 

( '»/rrf  n/-/i  wii  Method  of  Control. — There  are  two  general  methods  o( 
obt.'>ining  current -limit  acceleration,  one  using  a  numlx*r  of  current- 
limit  relays,  which  cvnt rol  the  closing  of  accelerating  contactors,  and 
the  second  method  using  series  contactors,  which  combine  within 
thrnjBplves  the  functions  of  ciirrent  limiting  relay  and  aiiclenvting 
c<inta«tor.  The  first  met  hot!,  as  generally  u»e<l  for  dinnt -current 
motor  control,  depends  on  current -limiting  relays,  which  may  be 
mechanicallv  connected  to  the  contactors  so  that  after  the  contactor 
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closes,  its  relay  is  released  for  operation  after  the  armature  current 
has  dropped  to  a  predetermined  value,  due  to  acceleration  of  the 
motor.     (Fig.  5.) 

Series  contactors,  so  called  because  the  contactor-coil  winding  is 
in  series  with  the  motor  armature,  can  only  be  used  for  the  accelerat- 
ing points,  making  it  necessary  to  close  the  main  circuit  by  means 
of  k  shunt-wound  contactor,  knife  switch  or  equivalent.  (Fig.  6.)* 
This  method  has  all  the  advantages  of  the  current-limit  relay  scheme, 
using  individual  current-limit  relays,  and  the  wiring  is  much  more 
simple,  as  shown  by  reference  to  the  wiring  diagrams. 

Alternating-Current  Control. 

For  alternating-current  motors,  different  methods  of  control  are 
required,  depending  on  the  type  of  motor. 

Squirrel  Cage  Type  of  Motor. — The  proper  starting  current  is 
obtained  by  reducing  the  primary  voltage  impressed  on  the  motor, 
with  very  little  loss  of  energy.  On  the  auto -transformer  (com- 
pensator) coils  are  provided  with  several  taps  to  give  different 
starting-current  values.     Two  coils  are  used  for  two-phase  motors 

starting  Resistance 


innr]   iruia 


KWVW ' 

Shunt  Freld 

Fig.  6. — Current  Limit  Control  Using  Series  Contactors. 

and  two  or  three  coils  may  be  used  for  a  three-phase  motor.  For 
automatic  control  using  either  a  resistance  or  an  auto-transformer, 
contactors  are  used  for  first  connecting  the  motor  to  the  line  through 
the  starting  element,  and  after  the  motor  has  accelerated,  the  second 
contactor  is  closed,  connecting  the  motor  directly  to  the  line 

Ail  sizes  of  motors  require  but  one  starting  point,  because  of  the 
fact  that  any  voltage  which  will  start  the  average  low-resistance  motor 
will  bring  the  motor  nearly  to  normal  speed.  Either  a  time-limit  or  a 
current-limit  relay  may  be  used  to  energise  the  second  contactor. 
Fig.  7  shows  the  wiring  of  a  resistance  starter,  and  Fig.  8  the  wiring 
of  an  auto-transformer. 

For  use  with  2,200-volt  motors,  the  contactors  are  immersed  in  oil 
to  provide  better  insulation  and  to  help  rupture  the  arc.     A  potential 


Control  Swiict^ 


Fig.   7. — Connections  of  Resistance  Type  Self-Starter  for 
Two-phase  Squirrel-cage  Motor. 

transformer  is  used  to  reduce  the  voltage  of  the  control  circuit  and  a 
current  transformer  for  operating  the  time-limit  or  current-limit 
relay. 

Slip-Ring  Type  of  Motors. — These  motors  are  started  by  means  of  a 
resistor  connected  to  slip-rings  on  the  motor  shaft,  which  in  turn  are 

*  iSee  A.I.E.E.  "Transactions,"  Vol.  XXX.,  1911. 


connected  to  the  secondary  circuits  of  the  motor.  A.s  a  general  rule, 
both  two-  and  three-phase  motors  are  designed  with  a  three-phase 
secondary  and  the  resistance  per  phase  is  divided  into  steps,  the 
number  depending  on  the  size  and  application  of  the  motor. 

The  closing  of  the  accelerating  contactors  which  short-circuit 
the  resistance  in  the  secondary  circuit  is  generally  controlled  by 
means  of  two,  or  more,  current -limiting  relays,  except  in  the  case  of 


L3  L2  U 


Ym.  8. — Connections  of  Current  Limit  Control  of  Auto-trans- 
former OR  Compensator  for  Use  with  Three-phase  ^NIotor. 

small  motors  requiring  but  one  step  of  resistance,  where  but  one 
relay  is  necessary.  Fig.  9  shows  the  connections  of  a  four-point 
starting  jianel. 

For  use  with  2,200-volt  motors,  the  priniar}-  contactor  is  immersed 
in  oil  to  provide  better  insulation  and  arc  rupturing  capacity.  A 
potential  transformer  is  used  to  reduce  the  power  circuit  voltage  to 
500  volts  or  lower. 

Time  Limit  Method  of  Starting. 

Another  method  sometimes  employed  for  starting  both  direct- 
current  and  alteni:-).ting-current  motors  makes  use  of  some  form  of 


L3L2LI 


Fig.  9. Connections  of  Contactor  Panel  for  Use  \nTn  Three- 
phase  Slip-ring  Type  Induction  Motor. 

time-element  device  for  governing  the  time  required  for  cutting  the 
starting  resistance  out  of  circuit.  This  may  be  a  solenoid-oi>erated 
switch  retarded  bv  v.  dash  pot  or  its  equivalent,  or  it  may  be  a  motor- 
driven  switch.  For  small  r.nd  medium  size  motors,  the  switch  will 
handle  the  motor  current  directly,  and  for  large  motors  the  switch 
is  used  as  a  master  switch  for  energising  the  coils  of  magnet  s.vitcLes 
or  contactors.     This  method  of  starting  is  recommended  for  use  with 
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motors  liahlo  to  he  stalled  or  to  become  overloaded  during  tl.e 
starting  j>eriod,  such  as  a  plunger  pumj)  liable  to  become  clogged  or 
frozen,  where  with  the  current-limit  type  of  starter,  the  current  would 
not  fall  to  the  point  where  the  next  accelerating  contactor  could 
close,  but  with  a  time-limit  self-starter  the  fuses  or  circuit  breaker 
would  oj^en  after  the  starting  resistance  had  been  cut  out. 

Dynamic  Bkakixg. 

One  very  important  feature  j>eculiar  to  the  direct-current  motor  is 
the  possibility  ot  operating  the  motor  as  a  generator  for  quick  stopping 
or  for  limiting  the  lowering  sj>eed  when  overhauled  In-  a  sus|H'nded 
weight  as  in  crane  service.  I-'or  this  purpose  a  resistor  is  connected 
in  the  armature  circuit,  which  dissijjates  the  stored  energy  Jis  heat. 
This  method  is  called  "  dynamic  braking."  For  quickly  stopj^ing 
an  alternating-current  motor  use  is  sometimes  made  of  a  low-voltage 
direct-current  circuit,  which  is  connected  to  two  of  the  primary  pl:a.<es. 
after  the  motor  has  been  disconnected  from  the  line.  The  more 
usual  method  called  "  jihigging  "  is  to  reconnect  the  motor  i>nd  ajcdy 
j)Ower  in  the  oj}j>osite  dirictioi,  Ijut  the  circuit  must  be  o|>ened  as 
soon  as  the  motor  has  stoj  j:e  I  or  the  motor  will  run  in  the  reverse 
direction. 


THE  DOUBLE  DYNAMOMETER  WATTMETER. 

BY    C.    V.    DRYSDALE,    D.SC. 

(Continued  from  f.  'yi't.) 

Snmtnfirif.-  The  author  refers  to  wattiuctcr  corrections  and  to  tiic 
double  wattmeter.  He  ne.xt  deals  with  these  instruments  for  measuriuj: 
three-j)hase  power,  and  discusses  the  errors  invoked  including  that  of 
interference  between  coil.«.  Home  exanij)les  of  their  use  in  testing  arc 
then  given  and  a  new  form  of  instiument  is  deserilKd. 


Technical  axd  Experimental  Data. 

The  following  are  some  of  the  data  conooriiing  the  double 
standard  wattmeters,  which  have  been  constructed  up  to  the 
pre.s<'nt  for  nta.xiiiium  currents  of  1,  T).  10.  .50.  10(1.  20()  and 
250  amperes  j)er  phase. 

Main  Coils.  The  wattmeters  are  normally  ma(h'  witli 
500  ampere  turns  per  coil  or  l.tXR)  per  j)hase,  and  the  folio winj; 
are  the  (observed  resistances  between  the  main  terminals 
(including  the  commutator  and  cojitacts),  for  two  o{  tiu'  laru'.T 
sizes  :-- 


60-ftnipere  wattmeter. 


Combination 

Max. amp.  per  ph. 
HesJHtancc 
\'oltnnc  drop 
WattH  watttiHi   „ 


10/1     5/2      2/5 
5  10        25 

0-2.1  0  0.-).-.  00 1 
II.-.  jd-.'i.')  0  2.'. 
5-75    5-5     i  6-25 


1/10 
50 


250-ampere  wattmeter. 


10/1 
25 


6/2 
50 


2 '5 
125 


1   10 

2."H> 


OOO.S  002H(I-0!I7.^.  0(Ml|.-»  (I(H»'I4:> 
(M.-»     0-7     i(»:{7.'.     diss    (Ml 
7-5     1 17-5     18-8      2.J-5      |27-5 


Tlie  actual  power  waste  inside  the  instrument  caso  is  only 
abcuit  a  tenth  of  tiie  above  ])er  i)ha.si',  the  bulk  going  in  the 
contacts  and  tl»'  connections  under  the  hnso.  The  healing 
inside  the  case  is  therefore  fairly  snuill.  iiud  the  «'conomv  of 
power  over  tlu'  electrostatic  wattmeter,  in  which  a  drop  of 
2  or  3  volts  is  desirabh>.  is  very  great. 

Sirintfinif  Coils.  I^^sistuuce  of  each  roil  about  ."»Oii,  niade 
Up  to  I0<»i>  with  manganiu. 

Inductance  about  \-\)  millihenries. 

Normal  working  current  0-02  amp^^res  per  coil.  5.<MHlll  for 
loo  volts.  With  both  M\<ivin!.'  coils  in  .si-ries.  current  0(»| 
atn|)ere.  and  resistance  |0,(HK)i2  for  |(io  voIi.h. 

I'ower  wa.Htv  2  walls  for  ea«h  100  volts,  or  I  watt  with  coils 
in  series. 

riiase  displacenu'Ul  at  50/-  with  5,oo(li2  n'sistance  O-IKKlj-J 
liuiiai  which  produics  a  nja.ximum  error  of  O-OC.  divi-siun  on 
sinusoidal  supply  with  full  volt-am|MTi».s.  This  is  .nomewhat 
higher  than  m  the  earlier  non-astatic  form,  but  an  astatic 
arrangement  must  have  gn-afcr  indue  tanc>'  for  the  .same  tonpie 

Total  weight  «)f  double  mv»ving  system  1 7-7  grnnimes. 

I'eriodic  time  (5-7  »<>contls. 

Ihinipinif.  When  dislurlx-d  to  .strike  against  slop.s  the 
pointer  contes  s*>nsil)|y  to  rest  in  live  swings,  but  readings  can 
be  obtained  considerably  within  that  lim  <  as  a  rule  l)v  manipi- 
lating  the  toi-sion  head. 


Tests  ox  Load. 

Proportio>i(iIi(y  of  Spring  and  of  Commutator. — Fig.  7  shows 
the  results  of  a  series  of  tests  on  a  50-ampere  wattmeter,  in 
which  the  current  was  kept  steadily  at  0-02  ampere  in  the 
moving  coil  by  including  th?  latter  in  series  with  the  batterv 
circuit  of  a  potentiometer,  which  same  potentiomotor  was  us»d 
to  measure  the  current  through  the  main  coils.  This  is  the 
method  which  has  been  employed  by  Mr.  Tinsley  for  the 
standardisation  of  wattmeters,  and  is  certainly  the  most 
accurate  and  convenient.  The  tests  show  that  the  deflections 
deviate  on  either  side  of  strict  proportionality  by  about  half  a 
division.  Investigations  made  at  the  Bureau  of  Standards  at 
Wasliington  liave  .shown  that  Hooke's  law  does  not  appear 
to  liold  rigidly  for  springs,  and  the  curve  in  Fig.  7  may  be  taken 
as  fairly  typical  of  their  behaviour.  Four  .sets  of  readings  were 
taken  with  the  commutator  set  for  the  different  ranges,  and  it 
will  be  .seen  that  all  the  points  lie  practically  on  the  .same 
curve  showing  that  the  ratios  given  by  the  commutator  are 
as  closely  in  accordance  with  theory  as  can  be  read.  It  has 
not  been  found  possible  to  detect  any  error  due  to  the  com- 
mutator if  the  contacts  are  kept  fairly  clean. 

Conatancy  of  Zero. — With  the  torsion  head  turned  completely 
n.und  (.500  divisions)  in  one  direction,  and  afterwards  in  the 
opposite  direction  the  change  of  zero  was  imperceptible.  A 
slow  change  of  zero  up  to  one  division  was  found  when  the 
instrument  had  been  on  full  load  for  some  time,  due  to  heating 
of  the  spring,  but  no  viscous  yield  or  "  creep  "'  could  be 
observed. 

Kqiiality  of  St  rands. —As  a  further  indication  of  the  accuracy 
to  be  expected  from  the  series-parallel  grouping,  the  magnetic 


0   JO   100   150   200   250   300   350   <00   450   SOO   550  600 

Deflection  in  Divisions  (millimetres). 

Points:  X=A11  series.    0=Two  series,  five  parallel.      A  =  Five  series,  two  parallel. 

•  ^All  parallel. 

Fkj.  7. — Proportionality  Curve  for  50-ampere  Double  Wattmeter. 


elTt>ct  of  each  individual  strand  was  tested  by  balancing  it 
against  the  other  system.  The  following  is  the  result  obtained 
with  currents  of  0-02  ampere  in  the  moving  coils,  and  lo 
am})eres  in  each  of  the  main  coils  corresponding  t«>  a  detlectiou 
of  100  divisions  in  either  .system  separately  :^ 

Strand 1         2       S       4         5        6         7         8  0        lo 

Dcxiation    )!).('.    -f  12  +-3  -f -4  -f-7  + 1-.3  -3  -11  -1-2  -10  -  1 

from  nieiu  A.(\  +11  +3  +4  +-7  +1-2  -3  -1-2  -1-3  -11  —2 
per  cent,      j  (K)\) 

It  will  bt>  .s,-tMi  from  the  above,  firstly,  that  the  magnetic 
ctl.ci  of  any  single  strand  does  not  differ  from  that  of  the 
whoK-  of  th'-m  in  parallel  by  more  than  1-3  per  cent,  so  that 
even  wero  mie  contact  .so  bud  as  to  deprive  one  coil  of  curnMit 
entirely,  the  error  caused  would  not  Iw  morv»  than  I /9th  of 
this  or  0-11  ].er  c.iit.  S.'condly.  as  the  results  f»»r  60'v 
alto  iiatihg  current  as  compared  with  the  mean  correspond 
very  clo.s^'ly.  this  shows  that  there  is  no  appreciable  ".skin 
eff(  t  ■'  up  to  this  fr,M|Uency. 

h<l'iiihljf  (if  Sifsli'ni'i  an  I  I nterferetice.-  In  onler  to  t^'st  this 
a  curr.-nt  «if  0-02  amp,*re  was  pass.^l  through  either  moving 
coil  or  the  two  in  s«'ries.  and  the  full  working  current  through 
the  main  coils  in  s«>ries.     The  following  results  were  obtained  : 

biwer  system  only  5000  divisions. 

yV]M^r       ..  .."    501  0 

Toil  niaii\  l>nt torn  moving  roil —10 

ll<>tt<ini  main  t<.p  Mioving  coil — !•(• 

Itoth  s\>iimH  nsHii«tin){  (001  ampere  in  moving 

cuiU)  4{>9-5 

H<tth    HyNtemR    nppoRing    (O-Ol    ampere    in 

moving  ct.iU) -0-25       „ 
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The  small  interference  between  the  systems  is  due  to  the 
astatic  construction,  which  causes  the  field  of  one  system  to 
afYect  the  other,  even  when  the  syste<ms  are  accurately  perpen- 
dicular. Approximate  compensation  of  this  interference  can 
be  effected  by  manipulating  the  rising  leads  to  the  coils. 

There  is  another  exceedingly  pretty  method  of  compensating 
for  interference  between  the  systems  of  a  double  wattmeter 
devised  by  Dr.  Weston  and  employed  in  Ins  double  deflectional 
wattmeters.  It  is  simply  to  include  a  third  small  resistance 
between  the  junction  of  the  pressure  circuits  of  the  two  wati- 


FiG.  8. — Wkston  Method  of  Interference  Compensation. 

meters  and  the  third  lead,  as  in  Fig.  8,  instead  of  joining  them 
both  directly  to  the  main  itself  as  in  Fig.  2.  The  writer  has  not 
seen  any  theory  of  the  method,  and  has  worked  out  the 
following  which  may  be  of  interest  : — ■ 

Instead  of  taking  the  wattmeter  reading  w=^J.-f^-}-^2^2  ^^ 
before,  let  it  be  «''=Ei(Ii+Kl2)+E2(l2+ KI^),  where  K  is  a 
small  fraction  representing  the  amount  of  interference  between 
the  systems  (assumed  symmetrical).     Let  r  be  the  resistance 

1-004 


1-002 


1-COO 
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A=25-ampere  double  wattmeter  temperature  variation 
B=250      „ 


-0-033  percent,  per  l^C. 
-0-030  percent,  per  TC. 


Fig.  9. — Change  of  Wattmeter  Constant  with  Temperature. 

of  each  pressure  circuit  (including  the  resistance  box),  and  r' 
"■-he  small  resistance  between  their  junction  and  lead  3,  R  being 


taken  as  )•+>',  and  K'= 


R" 


Then  it  is  readily  seen  that  instead  of  the  current  in  shunt  1 
being 
or  the  equivalent  voltage 


^"R'"^^^""R{l-(r7R)2}' 


Hence  the  wattmeter  reading  becomes 


w 


'=-^:;^2{(Ei-K'E2)(Ii+Kl2)+(E2-K'E,)(l2+KIi)} 
^1^2  i(l-KK')(EiIi+Ej2)+(K-K')(E Ja+EJi)] , 


which  reduces  to  RJ^-fE  J^  if  K'     K  or  if  ^  equals  the  ratio 

of  the  interference  reading  to  the  normal.  This  correction 
although  small  cannot  be  perfect  at  all  points  of  the  scale  in  the 
case  of  a  deflectional    in.strument,  as  K  must  varv  somewhat 


Resistance  Box 


MAINS 


Fig.  10. — ^Single-phase  One  System.     Dotted  Lises=Two  Systems 
IN  Parallel  for  Double  Current. 

with  the  position  of  the  moving  coils,  but  it  is  absolutely  correct 
for  a  zero  readuig  instrument  if  the  interference  of  each  system 
on  the  other  is  the  same.  For  example,  in  the  wattmeter 
under  consideration,  the  interference  reading  in  each  case  is  I 
division  compared  with  500  divisions  for  the  system  itself 
If  therefore  instead  of  the  two  5,000  ohm  resistances  used  ^or 
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Wattmeter 

MAINS 

Fig.  U.— Single-ph.\se.     Two  Systems  in  Series  Shunt 
Current =0-01  Ampere. 

100  volts,  two  of  4,990  ohms  were  used,  .vith  a  thii-d  coil  of  10 
ohms  in  series  with  the  arrangement,  the  compensation  should 
be  perfect,  if  the  main  and  shunt  coils  of  one  system  were 
reversed  to  make  the  interference  positive. 

Ejfect  of  Temperature. -Fig.  9  shows  the  results  obtained  by 
Mr.  Tmslev  on  heating  two  of  the  wattmeters  in  an  electric 
oven,  constant  Currents  being  maintained  in  the  main  and 
swinging  coils  during  the  test.  These  show  that  the  sensitive- 
ness of  the  instrument  increases  by  about  3  parts  in  10,000  for 
each  rC,  due  probablv  to  the  alteration  of  elasticity  of  the 
spring  modified  to  a  slight  extent  by  changes  in  the  dimensions 
of  the  coils  with  change  of  temperature. 

In  addition  to  this,  however,  there  is  a  liability  to  variations 
of  about  1  division  at  full  load,  or  of  0-2  per  cent.,  due  probably 
to  convection  currents  rising  from  the  coils  to  the  sprmg,  and 
which  are  being  eliminated  by  fixing  a  horizontal  partition 
just  above  the  coils  and  ventilating  the  upper  part  of  the  case, 
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f  o  as  to  maintain  the  spring  as  nearly  as  possible  at  the  outside 
air  temperature. 

Ajrplications  of  the  Double  Wattmeter.— The  applications  of 
the  instrument  are,  of  course,  numerous,  and  comprise  single- 
phase  tests  of  all  kinds,  including  the  direct  determination  <;i 
losses  in  the  case  of  transformers  or  motor  generators  by 
differential  cmi-loyment  of  the  two  systems,  as  well  as  the 


High  Totentia]  Lead 


OoadeDBCT- 


FlC.    12. — SlSOLE-PHASE  CoNNECrnONS  FOR  DIELECTRIC  TeSTS. 

measurement  of  power  or  phas<^  on  tw(»-])hase  or  threo-])hase 
three-wire  supply,  the  testijig  of  polyphase  supply  meters,  &c. 
A  few  specimen  methods  of  connection  and  results  may  be 
iiieliided. 

Figs.  10  and  1 1  show  connections  for  single  phase  testing,  and 
re(|uire  nrt  explanation.  It  is  worthy  of  notice,  lutwever,  that 
with  single  phase  supply  the  current  range  of  the  instrument 
can  be  doubled  by  connecting  the  main  coils  in  parallel  as  shown, 
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onc'  main,  is  very  suitable  for  the  testing  of  dielectric  losses, 
aid  the  first  measurements  made  with  the  single-phase  watt- 
meter of  this  type*  were  made  on  cables  and  condensers  in 
connection  with  the  discussion  on  Mr.  Mordey's  Paper  on 
"  Dielectric  Lo.ssos  "  at  the  In.stitution  of  Electrical  Engineers 
in  1901.  With  this  arrangement  and  the  two  resistances  of 
100,(X)0n  in  series,  tests  at  pressures  up  to  6,000  volts  (or  up  to 
11,0(X)  if  the  resistances  are  immersed  in  oil)  can  be  made,  and 
it  is  possible  to  read  to  an  accuracy  oi  I  to  i  per  cent,  on  power 
factors  as  low  as  0-03.  No  special  precautions  need  be  taken 
even  at  these  pressures,  if  the  resistance  boxes  are  placed  on 
insulating  supports,  and  the  lead  connected  to  the  main  eoils 
is  well  earthed  as  shown. 

Testing  Phase  Displacements  in  Resistances  and  Transformers. 
A  large  number  of  useml  tests  can  be  made  with  the  wattmeter 
with  the  help  of  a  condenser  in  the  moving  coil  circuit,  which 
brings  the  shunt  current  nearly  into  quadrature.  Some  of 
these  have  been  described  in  earlier  Papers. f 

Differential  Testing  of  Losses  and  Efficiency. — Fig.  13  shows 
the  connections  suitable  for  determining  the  losses  and 
efficiency  of  any  kind  of  transforming  device,  such  as  ordinary 
transformers,  motor  generators,  mercury  vapour  and  other 
rectifiers  or  valves,  &c.  The  series  resistance  and  commutator 
f)f  each  system  must  be  set  to  give  the  same  constant,  as  is 
indicated  above  for  the  case  of  a  2,000  to  200-volt  transformer. 
With  the  key  K  open,  a  reading  w  is  obtained  which  is  clearly 
the  .secondary  load,  as  the  primary  wattmeter  is  then  out  of 
service  :  but  when  the  key  K  is  depressed  a  negative  reading  w' 
is  (obtained  indicating  the  difference  between  the  primary  and 
.secondarv  power,  or  the  total  losses  in  the  transformer  directlv. 

The  efficiency  is  then  given  by  the  relation  i]  =  \ and  is 

obtained  with  much  greater  accuracy  and  convenience  than  by 
measuring  the  input  and  output. 

(To  he  contnued.) 
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so  that  the  2r)()-Hnij)ere  wuttmotvr  will  H»'rve  up  to  r»<^>  ani|X"re». 
In  some  cHf.es  also  it  i.**  eoiivenieiit  to  cdunert  llio  (wti  M'Ht^nis 
in  S4Ti«\s,  thus  reducing  the  shunt  cum>nt. 

Testing  Dielvrtrir  hisses  in  Cables  atiri  Condensers.  —  The 
latter  method  of  connection,  or  Intter  that  .•«ho\\n  in  Fig.  12. 
where  both  syskms  of  the  wattmeter  arc  at  the  i>otontial  of 
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ELECTRIFICATION  OF  THE  MANCHESTER  TO  BURY  SECTION  OF  THE  LANCASHIRE  & 

YORKSHIRE   RAILWAY. 

(Continued  from  p.  531 .) 


Boiler  Feed  Pumps. — The  station  is  at  present  equipped  with 
two  boiler  feed  pumps,  supplied  by  Mather  &  Piatt  (Ltd.),  of 
Manchester  ;  one  a  turbine  pump  and  the  otlier  a  reciprocating 
pump,  bf)th  capable  of  delivering  10,000  gallons  of  feed  water  per 


made  by  the  iJritish  Thomson-Houston  T'ompany,  and  runs  at 
3,000  revs,  per  min.  The  weight  of  the  combined  set  \»  approxi- 
mately 1  ton.  The  reciprocating  pump  is  double  acting  and  make?} 
13  double  strokes  ])er  minute.     Its  chief  dimcn>i(.u<  arf  :    Cylinder 
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Fig.  15. — Elevations  of  Rotary  Screens. 


hour  against  a  head  of  217  lb.  per  square  inch.  It  is  interestmg  to 
note  that  the  reciprocating  pump  is  the  only  reciprocating  machine 
in  the  station.  It  is  intended  that  the  turbine  pump  should  be  used 
in  service  and  the  reciprocator  as  a  stand-by.  Both  pumps  are 
situated  near  the  hotwell,  and  at  such  a  level  that  they  are  always 
flooded. 


10  in.  diameter,  24  in.  stroke  ;    suction  branch  6  in.  diameter  and 
delivery  branch  4  in.  diameter.  80^ 

Spray  Pumps. — Two  spray  pumps  are  installed  for  the  purpose  of 
dealing  with  the  cooling  of  the  circulating  water.  These  pumps, 
with  their  motors,  are  exactly  similar  to  the  circulating  water  pumps 
for  the  main  sets.     Condensing  water  is  obtained  from  the  canal. 


The  Electrician" 


Fig.  16. — Sectional  Plan  of  Switch-house,  sHo^vING  Cubicles. 


The  turbine  pump  is  of  the  high-lift  multiple -chamber  tj'pe,  absorb- 
ing 40  B.H.p.  It  has  a  5  in.  suction  and  a  4  in.  delivery,  and  is  driven 
bj'a45  B.H.p.  high-pressure  turbine  of  the  horizontal  "  Curtis"  type, 


and  it  passes  fii'st  through  a  bar  screen,  which  stops  the  entram  e  of 
the  larger  pieces  of  floating  matter,  and  then  through  rotary  screens, 
which  check  the  smaller  weeds,  &c.,  before  reaching  the  cooling 
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pond.  The  rotary  screens,  which  are  shown  in  Figs.  15  and  17,  are 
two  in  number,  each  10  ft.  in  fliarneter,  and  rotate  at  1  rev.  per  min. 
They  are  driven  by  '  Pelton  "  wheels  through  worm -gearing,  the 
water  for  driving  them  is  obtained  from  the  spray  pump  diiicharge 
and  is  under  a  head  of  18  ft.  When  the  spray  pumps  are  not  work- 
ing, the  water  is  obtained  from  the  au.xiliary  tank.  The  .screens  are 
cleaned  by  means  of  rotating  jets,  which  s{)rayon  the  exjxjHetl  i>ortion 
of  the  screens  on  the  side  away  from  the  incoming  supply  of  cooling 
water. 


Vu..  r 


-ViKW  OK  HOTARY  SCREENS. 


The  wiitcr  flows  from  the  cooling  pond  into  a  brick-lined  c(jHe<tiiig 
pit,  and  thence  l)y  gravity  down  a  4.')  in.  pi|K'  into  the  circulating 
water  suction  main.  This  suction  main  has  a  maximum  diameter 
of  «i2  in.,  and  is  of  sufficient  area  to  Kui)ply  the  demand  of  the  whole 
station  wlien  extensions  are  coniplet«(l.  The  present  ])i|K'  su|)plies 
the  two  main  condensers,  the  auxiliary-  <()ndenscr,  also  the  water  t<i 
the  auxiliary  tank,  and  is  capable  of  easy  extension  as  recpiiretl. 
J^VVater,  having  pas.sed  through  the  condensers.  Hows  by  gravity 
into  a  hole  (52  in.  diameter  discharge  main  running  parallel  with  the 
suction  main.  This  pipe  is  fitted  with  suitable  branches  for  future 
e.\t<-nsi(ins,  and  discharges  into  :'.  concrete  channel  running  jiaralle! 


Vu..   IS.       VlKW  OF  ••   II     ■    i'oI.KS  AM>  H  lOH-TESHION  TRANSMIhhION   L|\K. 

with  the  canal.  h.ivin«  oullets  a(  n.nven.n:'  iH-ml".  «  ..m,,-.  t  ...i,- 
nre  taken  from  the  discharge  mam  to  the  ^piay  puu.pi..  w.  that  the 
hot  circulating  water  can  W  pum|KHl  back  to  theetnilmg  jK.nd  thn.ugh 
the  spray  no/7.les.  Thus,  two  methods  of  cooling  arc  ^vnibiblo.  or  a 
combmation  of  ln)th  methods  can  in-  uwd  M  thr  wime  time.  The 
di>^charge  pi|H>  from  the  sprav  pumps  to  the  cooling  ^nvl  i«  .«•-  in. 
.lian.el.M.  an.l  runs  alongside  the  l.".  in.  diameter  delivery  pijK^  In.m 
llie  pond. 


CooJiny  Pond.— The  cooling  pond  is  408  ft.  long,  109  ft.  wide  and 
•->  ft  a  in.  deep.  The  spraying  arrangement  has  been  supplied  by 
Harrison,  Son  &  Jobson,  of"^MiddIesbrough,  and  is  capable  of  cooling 
40-^  WX)  gallons  of  water  per  hour  from  95' F.  to  75°F.  under  normal 
atmospheric  conditions,  being  so  arranged  that  slight  extension  to 
the  pii>ework  wUl  double  the  capacity  to  804,000  gallons  per  hour. 

The  piping  is  constructed  in  four  separate  units,  each  unit  being 
controlled  bv  a  valve  situated  in  a  convenient  position  on  the  ix)nd 
side  Each  unit  is  divided  into  thre-  lengths  of  parallel  piping 
3-?  ft  apart.  Screwed  in  each  pipe  are  24  bra.ss  nozzles  spaced  3  ft. 
apart  thus  making  a  total  of  288  nozzles  for  the  present  plant.  Each 
nozzle  oririce  has  an  area  of  0-39  sq.  in.,  and  is  capable  of  passing 
1.39n  gallons  of  water  ])er  hour  at  a  head  of  18  ft.  The  circulating 
\vater  pipes  were  manufactured  by  Clayton,  Son  &  Co.,  of  Leeds, 
and  at  the  railway  company's  works  at  Horwich. 

A'lnliarij  Wafer  Supply.— An  auxiliary  water  supply  has  been 
installed  to  meet  the  demand  for  water  other  than  that  required  froni 
the  town  main.  This  water  is  delivered  into  a  storage  tank  from  the 
circulating  water  suction  main,  by  means  of  a  "  Mather  &  Piatt '  tur- 
l)ine  inimp,  situated  in  the  turbhie  room  basement.  This  pump  has 
a  capacity  of  12,000  gallons  per  hour,  against  a  head  of  50  ft.  when 
running  at  a  speed  of  1,420  revs.  ].er  min.     It  has  a  5  in.  diameter 


li.;.  lit.— ViKW  OF  Second  Floor  ok  Switch-hoisf.,  saowiNii  Obliqi'E 

\iK.w  OK  On.  Switches. 

-uition,  and  a  4  in  diameter  delivery,  and  is  driven  by  a  •>  h.p. 
indue  tit>n  motor.  The  pump  and  motor  are  mounted  on  one 
lommon  bfrlphite. 

The  auxiliarv  tank  is  situated  above  the  economiser  floor,  and  has 
a  (apacitv  of  2.iKM»  gallons.  The  delivery  water  from  the  pump  is 
controlhHl  by  a  5  in.  float  valve  in  the  tank.  .\n  « mergency  connoc- 
tioii  is  taken  from  the  town  main,  and  is  controlled  by  a  3  m.  float 
valve  <i|K«rating  at  a  lower  level  than  the  5  in.  valve.  The  auxiliary 
lank  sui)plics  water  to  the  hotwell  for  make  uji.  Xo  the  mam  eon- 
dcn.s«-rs  for  flooding  purposes,  to  the  oil  coolers.  IxMrings  and  numerous 
smaller  details  both  in  the  turbine  room  and  the  boiler  room. 

ir«/rr  Sfiftrner.-  The  water  softener,  mainifaotured  by  li«iwe,s, 
Scott  &  Western,  of  Ixmdon.  has  a  capacity  of  1,(KH1  to  1..'>(K»  gallons 
oi  water  |>er  hour.  It  is  20  ft.  (i  in.  high,  with  a  diameter  of  6  ft.  3  in. ; 
the  decanter  has  a  settling  tank  capacity  of  3.940  gallon.^. 

.\t  the  end  of  the  station  are  arrangt^l  ston-s.  offices,  and  switch- 
Ixianl  plfttfonn.  The  stores  are  alongside  the  maii\  entrance  on  the 
b/'^emont  tloor.and  immt^liately  al>ove  them  on  the  turbine-room  floor 
art'  arranged  ihe  oflices  for  the  o|K-rating  stall.  The  ccmtrol  switch- 
iKiaitIs  are  plcoed  on  a  gallery  above  the  offices,  overknikuig  the 
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turbine  room,  and  the  control  wiring  is  accommodated  in  the  cable  1  control  type.     The  main  switchgear  is  hoiLsed  in  a  separate  building 

room  between  the  ceiling  of  the  offices  and  the  switchboard  gallery.  I  {see  Fig.  6  in  our  last  i.Hsue),  access  to  which  is  obtained  bv  a  foot- 
There  are  three  separate  switchboards  :—  !  bridge  from  the  turbine  room  floor     The  switch-hou.se  con.sist8  of  a 

^1.  The  main  control  board  for  operating  the  main  units  and  feeders,  i  four-storey  building,  on  the  ground  floor  of  which  is  hou-sed  the 
2.  440-volt     alternating-current     board     oiJerating    the    station     battery  consisting  of  70  cells.     The  first  floor  is  the  cable  room,  the 

auxiliaries.  [  second  floor  the  switch -room,  and  the  third  floor  the  'bus-bar  room. 


Fig.  20. — Ckoss-section  and  Part  Elevation  of  Switch-house. 


3.  Direct-current  board,  controlling  the  control  circuits,  lighting, 
cranes  and  stand-by  battery  for  the  control  circuits. 

Switchgear. — The  switchgear,  manufactured  by  the  British 
Thomson- Houston  Company,  is  of  the  sdlenoid  operated  rcmote- 


A  plan  of  the  switch-house  is  showTi  in  Fig.  21,  and  a  cross-section  in 
Fig.  20. 

The  control  board  on  the  gallery  consists  of  13  panels,  on  which  are 
mounted  the  i^eoessary  equipment  for  controlling  the  main  switch- 
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gear  for  tlio  two  5,000  kw.  generator  equipments,  with  two  blank 
panels  for  future  extensions  ;  five  300  kw.  feeder  equipments,  two 
250  kw.  tran-sformer  equipments,  one  test  feeder  equipment,  and  one 
synchronising  equipment. 

The  440-volt  three-phase  switchboard  consists  of  five  panels,  on 
which  are  mounted  hand-operated  oil  switches  and  the  necessary- 
gear  for  controlling  two  250  kw.  transformer  equipments,  one 
500  kw.  generator,  two  rotary  converters  equipments,  and  tw<j 
feeder  panels 

The  direct-current  board  consists  of  five  panels,  two  controlling 
the  direct-current  side  of  the  rotary  converters,  one  the  125- volt 
battery,  and  two  feeder  panels  for  the  main  control,  lighting  and 
crane  motors. 

The  main  switchgear  in  the  switch-house  is  contained  in  cells  built  up 
of  moulded  stone,  as  seen  in  F'ig.HJ.each  pha.se  being  separated  through- 
out with  barriers  of  thesamc  material.  The 'bus  bars,  with  the'bu.s- 
bar  i.solating  switches,  are  placed  on  the  floor  above  the  switch 
roon),  the  cell  construction  being  of  a  similar  character  to  the  above. 

The  fronts  of  the  cells  are  covered  by  expanded  metal  .sli<ling 
screens,  these  screens  being  interlocked  with  isolating  switches,  so  that 
it  is  imiMJSsible  to  open  out  any  cell  until  the  isolating  switches  con- 
trolling the  aj)paratus  in  that  cell  have  been  opened.  The  cells  con- 
taining the;  oil  switches  have  metal  doors,  which  are  not  interlocked. 

The  main  cables  are  susfK-iuled  from  the  footbridge,  which  gives 
access  Ui  the  switch-room,  and  enter  the  cable-room  immediately 
beneath  the  switch-room,  being  taken  up  to  their  respective  cells  as 
rcrjuired.  The  outgoing  feeders  are  carriefl  from  tlieir  resju-ctive 
cells  and  supported  by  insulators  from  the  ceiling,  jjassing  througii  the 
wall  of  the  switch-house  by  means  of  leading- in  tubes  to  the  over- 
head line  outside. 

1'he  'bus  bars  are  in  duplicate  and  so  arranged  that  any  machine, 
or  any  set  of  feeders,  can  be  connected  to  either  set  of  'bus  bars,  but 
no  machine,  or  no  particular  set  of  feeders,  can  be  connected  to  both 
sets  of  bars  at  the  same  time,  the  i.solating  switches  for  the  "bus  bars 
being  interlocked  to  prevent  this.  By  this  means  one  set  of  "bus 
bars  can  be  used  for  power  purjwses.  whilst  the  other  at  the  .^amer 
time  can  be  utilised  for  general  test  piirjKJses.  The  order  of  the  cells 
is  exactly  the  same  as  that  of  the  control  switchboard. 

The  main  oil  switches  arc  operated  by  means  of  "  pull  ty]K'  " 
switches  on  the  control  board,  which  energise  relay  switches  mounted 
on  the  oil  switch.  Relays  have  been  adopted  in  order  to  restrict 
the  size  of  the  cable  required  between  the  control  boartl  and  the 
switchgear. 

An  indication  of  the  position  of  the  switch  is  given  by  red  and 
green  lamps,  which  are  placed  vertically  above  and  below  the  "  pull 
tyiK!  "  switch.  The  controlling  switch  for  the  lamps  is  operato<l  by 
the  movement  of  the  oil  switch  itself.  The  pressure  of  the  control 
current  is  125  volts. 

A  throw-over  switch  is  provided  on  the  synchronising  panel,  by 
means  of  which  an  emergency  excitation  can  be  brought  info  o|»era- 
tion  should  the  exciters  fail.  "  This  excitation  current  is  rcgulat<-d  by 
means  of  a  rheostat,  which  is  mounted  immediately  behind  this  panel. 

With  the  .switchgear  a  system  of  balance  pnjtective  gear  has  Ik-cu 
provided  for  the  turbo-alternators  and  the  station  transformers. 
This  is  o|K'rated  by  means  of  current  transformers  and  relays. 
Should  a  fault  occiir  befweeti  jihases.  or  betwtH'U  any  phiist-  and 
earth,  these  relays  ojH-rate,  and  tn|t  the  main  oil  swit<h.  In  achiition. 
automatic  field  switches  are  providwl  for  the  lurbo-alfeniators. 
These  o|Mii  the  field  circuit  automatically  when  an  int<'mal  fault 
occurs  in  the  turbo-alternator,  which  at  the  same  time  (qM-rates  the 
protective  gear  and  trijw  the  main  oil  switch. 

In  normal  nmnitig  the  station  auxiliaries  will  lie  worked  tlirough 
two  station  transforuHTs  <f  2."»n  kw.  each.  manufa.tunMl  by  the 
British  Transformer  Co.,  eonvertmg  fn.m  (l.tWHt  to  4  »<»  volts,  thn-.- 
l)hase.  and  erial>liMg  the  .5(K).kw.  auxiliarv"  s<-f  to  Im'  shut  down. 
During  ix-riods  of  very  light  Ioa<l.  such  as  lighting  of  stations  during 
tho  night  titne.  the  auxiliary  m<t  can  Iw  run  alone,  and  tlu-  voltage 
rai.'»ed  through  the  .same  tninsformer  to  (l.«W»0  volts  (or  t raiunujssiou 
to  the  various  stations  or  goods  yanls. 

The  direct  curn-nt  at  125  volts  is  oi)taine<l  by  means  of  two  mtary 
converters  o^K-ratingf hnmgh  transformers  from 
the  440  volt  supply.  Kach  of  these  eonvprtor* 
has  a  capacity  of  .')(»  kw.  and  were  made  by  the 
British  Westinghou.He  ('<».  They  are  used  in 
conjimcfion  with  a  70-cell  battery  (mode  by 
the  Chloride  Electrical  Storage  Co.)  and  a 
small  b(H)st«'r. 

All  drainage  from  the  station  is  treated  by 
a  drainage  plant  situat<Ml  at  some  distancx' 
fron\  the  Ixiilding.  .\fter  treatment  the 
drainage  is  dealt  with  by  means  of  a  vortical 
spindle  "  Sunt  \irbo  "'  putiijj,  mautifncturei!  by 
iVter    IMkington.    Ltd..     of     Bandxr    Bndge. 
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This  pump  is  capable  of  dealing  with  80,000  gallons  of  water  per  .       2.  The  south  line,  4^  miles  long,  runs  from  the  power  station  to 
hour,  against  a  total  head  of  32  ft.,  when  running  at  a  speed  of  715  j  Manchester,  Victoria  sub-station,  via  Pendleton  New. 

Both  these  feeders  are  of  the  same  capacity,  and  consist  of  ovef- 


revs.  per  miu.,  and  is  driven  through  vertical  shafting  l)y  a  four-pole 
20  H.p.  three-phase  motor.  The  weisht  of  the  combined  set  is 
approximately  1^  tons. 


head  conductors,  of  three  cables  in  duplicate,  and  three-core  cables, 
paper-insulated,  lead-covered,   and  armoured  with  steel-galvanised 


"The  Electrician 


Fig.  22. — Plan  axd  Cross-section  of  Radcliffe  Sub  station. 


High  Tension  Transmission  Line. 

Two  main  feeder  lines  are  used  to  convey  the  power  from  Clifton 
Junction  power  station  : — 

1.  The  north  line,  4  miles  long,  runs  from  the  power  station  to 
Radcliffe  sub-station,  via  Ringley-road. 


wires,  in  duplicate.  The  overhead  cable,  supplied  by  The  British 
Insulated  and  Helsby  Cables,  Ltd.,  and  Thomas  Bolton  &  Sons,  Ltd., 
consists  of  7/10  S.W.G.  per  phase  ;  the  three-core  of  19/14  S.W.G. 
per  phase  was  manufactured  by  W.  T.  Henley's  Telegraph  Works 
Co.,  Ltd. 
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r^The  outer  diameter  of  the  three-core  cable  in  2-293  in.,  the  armour- 
ing 01  in.  and  the  thickness  of  the  lead  014  in.  The  joints  are  of 
the  xjlumbed  "  lead-sleeve  "  type,  and  the  conductors  are  insulated 
with  paper  sleeves,  the  boxes  being  filled  in  with  compound. 


is  carried  on  posts  and  where  convenient  on  wall  brackets.  Both 
lines  are  in  duplicate,  and  under  ordinary  working  conditions  will 
both  be  in  use. 

The  "  H  "  polesjconsist  of  two  fir  poles  of  an  average  diameter  of 


I'k;.  2:5.— \iew  ok  1,000  Kw.  Hotahv  Co.nvkkteks  and  Tran.sfokmers,  Sib-stations. 


The  north  line  is  practically  all  overhead,  cable  only  being  u.sod 
when  passing  under  public  l)ridges.  The  ."south  line  consists  of  Ij 
miles  of  overhead   and  '.i^  miles  of  cable.     The  overhead  is  cariii-d 

H  T  Supply 


SP  Step-down 
Transformers 


Z  i  t.  3 


.y^^f^ 


10  in.  6  ft.  from  the  butt.  The  cross  arms  supporting  the  insulators 
are  of  channel  iron,  4  in.  by  2  in.  by  \  in.,  clipjied  on  to  the  jx.le. 
The  ])ole  is  also  braced  with  wooden  struts  and  bolts,  but  no  anchor 
stays  are  used  except  at  points  where  the  line  makes  an  angle.  The 
whole  of  the  armouring,  and  also  the  ironwork  on  the  ix)les.  is  earthed 
to  coi)per  earthing  plates  at  j-milc  intervals. 

No  lightning  arresters  are  used,  but  at  the  points  where  the  cables 
enter  the  power  station  and  sub-stations  choking  coils  are  pro\ided 


Starting  Switches 


Six  phase 
Rotsry  Converter 


Induction 
Starting 
Motor   ~** 


Diverter-  ^ 

Diagrim  of  Slip  King       ^ 
Numbering 


To 
[<fjsiising 
i  Ct^.-^fisr 


TofrhtoatM. 

Fifl.  24.— Diagram  of  GoNNKmoN.s  or  Rotary  ('o7«vertkr  am> 

Startjso  Motor. 

throuftlunit  on  "  H  "  ]m>!cs.  jis  scimi  in  Fig.  20,  the  conduct. <n«  Im-ihi; 
arraugiHl  three  on  each  side  o(  one  iKilo,  the  (itlior  l»<«ing  left  for  ful\in' 
oxtonsiions.     'I'hc  standard  npan  umhI  is  70  yds.     The  t  href -core  cable 


Fi< 


-Tin     \l  Tn;\  vtinc-CIRRENT  SWITCHBOARD. 


SVB-STATIONS. 

There  are  t  wc/sub-stAtions.  situate  at  Manchester  ( Victoria  Station) 
and  Radclifl* .    'Fig.  21  shows  a  diagram  of  the  transmission  from  the 
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power  station  to  the  sub-stations  and  thence  to  the  live  rail.  Each 
sub-station  is  a  combined  rotary  and  battery  sub-s'tation,  the  equip- 
ment in  each  being  identical,  though  the  arrangement  at  Manchester 
is  modified  slightly  due  to  its  being  placed  in  an  existing  building. 
Fig.  22  gives  a  plan  and  elevation  of  the  sub-station  at  RadclifFe. 

notaries.  —  Each  sub-station  is  equipped  with  three  rotary 
converters,  manufactured  by  Dick,  Kerr  &  Co.,  Preston,  of 
1,000  kw.,  six-phase,  25-cycles,  10-poles,  300  revs,  per  min.  Fig.  2.3 
shows  one  of  these  machines.  The  overload  capacity  of  each  is 
100  per  cent,  momentarily,  and  they  can  be  run  continuously  at 
25  per  cent,  overload.  They  are  arranged  with  an  induction  motor 
on  the  end  of  the  main  shaft  for  starting  and  self-synchronising.  No 
arrangements  for  starting  from  the  direct-current  side  are  provided. 

Three  transformers,  also  supplied  by  Dick,  Kerr  &  Co.,  are  used  for 
each  rotary  converter,  each  350k.v.a.,  and  wound  for  a  ratio  of 
6,600/900.  They  are  of  the  oil-cooled  type  and  enclosed  in  sheet- 
steel  welded  cases  fitted  with  external  tubes  for  radiating  the  heat 
and  circulating  the  oil.  The  tubes  are  welded  into  position,  and  this 
gives  a  perfectly  oil -tight  case.  The  terminals  for  both  primary  and 
secondary  leads  are  brought  up  through  porcelain  insulators  at  the 
top  of  the  case,  and  connections  are  made  on  the  high-tension  side 
through  short  leads  and  trifurcating  boxes  to  the  three-core  cables 
from  the  high-tension  switchgear.  The  low-tension  leads  are  taken 
to  the  starting  pillar  and  thence  to  the  rotary.  The  diagram  of 
connections  is  shown  in  Fig.  24. 

Battery. — An  "  Entz  "  booster  of  the  automatic  reversible  type 
with  carbon  regulator,  made  by  Mather  &  Piatt,  Ltd.,  for  the  Chloride 


through  an  isolating  switch.  The  high  voltage  portion  (600/1,200)  is 
partitioned  off  by  wooden  railings  with  gates,  which  are  kept  locked 
so  that  access  can  only  be  obtained  by  authori«e<l  personii.  The 
cells  of  this  portion  are  protected  by  wooden  rails  mounted  on 
insulators  ;  wooden  gangways,  which  are  also  mounted  on  in.sulators, 
are  placed  between  the  cells.  This  arrangement  ha.s  been  carried  out 
to  prevent  accidental  shock  at  over  6(XJ  volts.  When  it  le,  required  to 
carry  out  work  on  this  portion  of  the  battery-  the  isolating  switches  are 
used,  which  reduces  it  to  the  same  condition  as  the  low-voltage  half. 

A  combined  charging  and  milking  booster,  manufacture*^!  by 
Mather  &  Piatt  for  the  Chloride  Electrical  Storage  Co.,  for  the 
battery  is  also  installed  in  the  rotary  room,  and  consists  of  two 
continuous-current  machines — one  motor  and  one  generator— coupled 
together.  This  set  is  capable  of  charging  the  cells,  .50  in  numl^er, 
which  are  connected  to  the  "  Entz  "  booster,  in  two  hours  a  day, 
charging  2.5  cells  at  a  time  and  giving  45  amperes  at  40-70  volts. 
The  motor  is  suitable  for  working  on  a  1,200- volt  circuit,  and  the 
booster  is  arranged  for  exciting  from  the  cells  to  which  the  "  Entz  " 
regulator  is  connected.  The  set  is  al.so  capable  of  milking  the  cells 
with  an  output  of  200  amperes  at  2  to  14  volts. 

Switchgear. — The  switchgear  (seen  in  Figs.  25  and  26)  has  been 
supplied  by  the  British  Thomson-Houston  Co.,  Rugby,  and  is  in  two 
parts,  one  of  the  "  cubicle  "  type  controlling  the  high-tension  feeder 
and  transformer  leads,  and  the  other  of  the  "'  flat -board  "  tj'pe 
controlling  the  direct-current  rotaries,  batterj-,  booster  and  live  rail. 
Both  boards  are  placed  on  the  ground  floor  of  the  station. 

The  high-tension  apparatus  is  contained  in  six  cubicles,  Xos.  1  and 


Fig.  26. — The  Continuous-current  Switchboard. 


Electrical  Storage  Co.,  is  installed  in  the  rotary  room.  This  consists 
of  three  continuous -current  machines,  booster,  motor  and  exciter, 
coupled  together  and  mounted  on  one  bedplate,  giving  an  output  of 
900  amperes,  185  volts  continuously,  and  will  give  2,000  amperes  at 
190  volts  for  15  seconds.  Its  output  for  charging  the  battery  is 
300  amperes  at  300  volts  continuously,  and  the  voltage  can  be  raised 
to  400  for  over- charging.  These  latter  ratings  are  obtained  by  hand 
regulation.  The  motor  is  capable  of  driving  the  booster  at  all  loads 
when  running  off  a  1,200- volt  circuit  at  the  speed  of  520  revs,  per 
min.  The  speed  can  be  raised  to  650  by  means  of  a  shunt  regulator 
in  order  to  obtain  the  overcharge  voltage.  The  set  is  provided  with  a 
device  suitable  for  breaking  the  circuit  of  the  motor  when  the  speed 
of  the  set  exceeds  a  definite  amount. 

All  the  cables  from  the  switchboard  to  the  rotaries,  transformers, 
boosters,  &c.,  are  carried  in  concrete  ducts  in  the  flooring  of  the  tub- 
station.     These  ducts  are  covered  in  by  steel  non-slip  plates. 

The  battery,  which  is  housed  in  a  separate  building  outside  the 
rotary  building,  consists  of  580  "  Plantide  "  cells,  manufactured  by 
the  Chloride  Electrical  Storage  Co.  The  capacity  is  500  ampere- 
hours  on  the  one-hour  rating,  and  the  charging  cuiTent  can  be 
raised  up  to  1,500  amperes  for  15  seconds. 

Each  cell  is  contained  in  a  pitch  pine-box  lined  with  sheet  lead, 
and  this  box  is  of  such  a  size  that  the  capacity  of  the  battery  can  be 
increased  ultimately  to  800  ampere-hours  by  the  addition  of  more 
plates.  The  positive  plates  are  of  the  "  formed  "  type  and  the 
negative  plates  are  of  the  "  box  "  type. 

Each  battery  is  divided  into  two  portions,  which  are  connected 


2  controlling  the  duplicate  feeders.  No.  3  being  the  'bus-bar  potential 
feeder,  and  Nos.  4,  5  and  6  controlhng  the  transformers  for  the  three 
rotary  converters. 

The  feeder  and  high-tension  cubicles  each  contain  a  hand-operated 
oil-switch,  the  connections  to  the  'bus  bars  being  made  through 
switch  clips  at  the  back.  The  arrangement  is  such  that  the  whole 
of  the  apparatus  can  be  withdrawn  from  the  cubicle  for  mspection 
purposes,  interlocking  devices  being  used  to  prevent  the  apparatus 
being  withdrawal  or  replaced  when  the  oil  s-'.itch  is  closed. 

The  direct-current  board,  bemg  for  1,200  volts,  is  arranged  so  that 
there  is  no  live  contact  on  the  front  of  the  board,  the  main  switches 
and  circuit  breakers,  and  all  1,200-volt  apparatus  being  placed  above 
the  board  in  cubicles  di\dded  from  each  other  by  partitions,  as  seen 
in  Fig.  26.  This  board  consists  of  15  panels.  41  tt.  long  by  lo  ft. 
high.  All  the  switchgear  is  mechanically  operated  by  insulated 
levers  on  the  lowci  panels.  ^ 

The  rotary  panels  each  include  a  circuit  breaker,  a  single-po.e 
quick-break  switch,  a  field  ammeter,  a  main  ammeter  and  rheostat. 
The  total  output  panel  includes  an  intergating  wattmeter  and  a  mam 
ammeter.  The  feeder  panels  are  two  in  number  :  one  controls  the 
live  rails  on  one  side  of  the  station  and  the  other  the  live  rails  on  the 
other  side  of  the  station.  The  up  and  do^vn  live  rails  in  each  case  are 
independently  controlled  by  a  knife  switch,  but  one  circmt -breaker 
governs  both  up  and  dowii  live  rails  in  one  direction.  The  battery 
booster  panels  contain  the  necessarj-  switchgear  for  operating  the 
booster  and  the  main  battery,  also  the  milking  booster. 

{To  be  continued.) 
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SPECIAL    NOTICE. 

In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,  but  not  later  than  WEDNES- 
DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  Official  Announcements,  Auctions  and  "  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


''THE  TOWER  WAS  CALLED  BABEL." 

In  (Jpn.e.si.s  it  is  written  that  an  attempt  was  made  to 
hiiild  a  tower  whose  top  should  reach  xinto  heaven,  and  the 
language  of  tliose  who  attempted  to  build  was  confounded. 
.•<()  that  they  did  not  understand  one  another's  speech.  The 
towci-  was  called  Babel. 

The  lesson  conveyed  by  this  record  of  man's  beginning 
iiinst  have  been  uppermost  in  the  thoughts  of  manv  men 
during  the  past  year,  for  hardly  a  week  has  passed  without 
some  scheme  being  propounded  for  capturing  the  trade  of  tiie 
•'iiemy  and  for  placing  our  industries  on  a  firm  foundation. 
I'anMithetically  w^e  would  remark  that  up  to  the  present  no 
scheme  has  been  proposed  wliich  has  as  its  object  the 
getting  back  of  .some  of  the  trade  which  has  been  captured 
I'roin  us  by  our  friends.  We  are  not  alone  in  the  opinion 
that  the  latter  will  have  to  be  accomplished  it  we  are  to 
continue  to  be  a  great  industrial  nation.  Thinking  men 
(•!Ui  discern  a  shadow  over  the  future  at  least  as  deep  as  that 
\\hi(h  clouds  the  country  at  the  present  time.  It  must  not 
be  forgotten  that  manufacturers  in  the  Tnited  States  are 
busily  engaged  in  organising  industry,  and  that  they  have 
the  advantage  of  fair  weather  conditions.  In  other  words, 
they  have  got  a  long  handica)). 

In  a  I'aper  read  last  week  before  the  Institute  of  Indu.stry, 
Mr.  .1.  T.wv  R  Pkddik  dealt  with  the  influence  on  industry 
<»f  education,  production,  research,  transportation  and 
Itanking.  We  were  j)lea,sed  to  note  that  the  importance  of 
education  and  research  was  stronglv  em])hasised  bv  variou.s 
speakers  Hut  wc  must  confess  that  to  us  the  objects  of  the 
Institute,  as  set  out  in  the  memorandum  of  as.sociation,  are 
far  too  ambitious,  and  we  warn  the  founders  that  no  single 
institution  can  hope  to  deal  efTectively  with  such  matters  as 
••ducation.  ]uoductioi1  and  research.  Otherwi.se.  Parlia- 
ment would  i)e  an  (  xcellent  institution  for  the  work.  .Such 
matters,  to  be  haiulled  proi>erly.  must  be  dealt  with  by  each 
and  every  trade.  At  the  same  time,  we  believe  that  the 
Institute  could  be  made  to  act  as  the  mouthpiece  of  exi.sting 
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organisations  and  could  successfully  deal  with  the  questions 
of  transportation,,  banking  and  kindred  subjects.  Since 
there  is  already  a  Board  of  Trade  we  do  not  understand 
why  a  Ministry  of  Industry  should  be  created.  If  words 
have  any  meaning,  surely  Board  of  Trade,  Bureau  of  Com- 
merce and  Ministry  of  Industry  are  synonymous.  Although 
many  successful  business  men"  know  that  they  have  suc- 
ceeded in  the  past  in  spite  of  the  Board  of  Trade,  we  should 
be  sorry  to  see  a  new  department  started  whilst  there  is 
a  likelihood  of  reform  in  the  established  department. 
Strenuously  as  we  oppose  the  Board  of  Education,  on  account 
of  inefficiency,  we  should  be  the  last  to  suggest  the  formation 
of  a  Ministry  of  Knowledge. 

Not  for  a  moment  do  we  doubt  the  sincerity  of  purpose 
of  those  who  have  formulated  these  schemes,  but  we  are 
very  much  afraid  that  each  is  a  law  unto  itself,  and  that  the 
promoters  do  not  as  yet  understand  one  another's  speech. 
The  several  schemes  affecting  the  engineering  industry,  and 
the  electrical  engineering  industry  in  particular,  have 
already  been  described  in  ovir  columns.  A  careful  examina- 
tion and  comparison  of  these  leads  us  to  believe  that  a 
round  table  conference  would  enable  a  fusion  to  be  effected, 
the  more  so  since  in  each  the  endeavour  is  being  made  to 
reach  a  common  goal.  In  the  engineering  trades  and,  in 
fact,  in  all  trades,  the  bulk  of  the  machinery  already  exists 
for  executing  the  necessary  reforms.  We  use  the  word 
reform  advisedly,  for  prosperity  such  as  we  enjoyed  prior  to 
the  outbreak  of  war  most  certainly  needs  no  revolution  to 
secure  its  continuance  on  the  declaration  of  peace.  Such 
reforms  should  be  applied  gradually  lest  the  whole  structure 
of  industry  be  wrecked  in  virtue  of  its  inertia,  and  it  is 
well  to  remember  that,  as  a  rule,  the  older,  bigger  and  more 
stable  an  industry  or  institution  the  larger  is  the  inertia. 
The  product  of  mass  and  acceleration  applies  to  reform  as 
well  as  to  engineering  design,  and  we  urge  caution  to  those  on 
whose  shoulders  rests  the  burden  of  carrying  out  reform  of 
any  kind.  It  is  more  than  conceivable,  it  is  a  patent  fact, 
that  lack  of  caution  now  in  the  reform  of  industry  instead  of 
developing  might  annihilate  it  by  rending  asunder  elements 
~    that  are  not  yet  perfectly  combined. 

I       In  engineering,  the  machinery  for  executing  reform  exists 
because  every  side  of  every  branch  is  already  organised. 
.     Much  of  the  trouble  is  traceable  to  the  folly  of  organising 
the    several   branches,  in   watertight   compartments,  each 

»  provided  with  collision  bulkheads,  the  operation  of  which, 
although  giving  certain  trifling  advantages  to  the  few, 
effectively  prevents  the  many  coming  together.  These 
bulkheads  have  been  put  into  operation  far  too  frequently 
in  the  past.  We  venture  to  think  that  with  relatively  little 
effort,  in  comparison  with  the  effort  of  organising  in  the 
beginning,  and  with  small  expenditure  of  capital,  the  whole 
of  the  engineering  trades  could  be  not  only  highly,  but 
homogeneously,  organised. 

Builders  of  bridges  ;  men  who  dam  the  Nile  and  harness 
Niagara  ;  who  link  Continents  together  ;  who  burrow  deep 
into  the  earth  ;  who  make  our  planet  fit  for  habita- 
tion ;  who  equip  armies  and  navies  for  the  Armageddon, 
and  who  fight  and  conquer  the  forces  of  Nature  are 
called  engineers.  Such  men  require  no  Acts  of  Parliament 
to  enable  them  to  be  industrious. 

In  the  specifications  for  the  proposed  re-modelling  of  the 
structure  of  engineering  industry  it  shall  be-  written  that 
the  foundations  shall  be  examined  and  strengthened  where 
necessary   to   secure   stability ;    as   a    precaution    during 

Ire-construction,  the  old  bulkheads,  compartments  and 
buttresses  shall  be  retained  till  the  structure  is  complete. 


imposed  upon  them,  and  all  joints  shall  be  .securely  riveted 
so  as  to  develop  the  full  .strength  of  the  members. 
Secondary  members  shall  be  introduced  to  relieve  the 
main  members  of  undue  stress.  The  design  shall  be  such 
that  every  part  of  the  .structure  is  accessible  for  purposes 
of  in.spection,  cleaning  and  repair.  Provision  shall  be 
made  for  the  renewal  of  any  member  without  endangering 
the  structure.  Materials  and  workmanship  shall  be  the  best 
of  their  respective  kinds,  and  the  structure  shall  carry 
with  it  a  guarantee.  The  completed  structure  shall  be 
tested  under  all  conditions  of  loading,  and  under  the  worst 
conditions  no  member  shall  show  any  signs  of  weakness 
or  distress.  The  whole  of  the  material,  labour  and  tackle 
required  for  the  manufacture  and  erection  of  the  .structure 
shall  be  supplied  by  the  engineer.  He  alone  knows  the 
meaning  and  importance  of  these  things,  and  his  experience 
teaches  him  to  recognise  the  worth  of  a  specification.  He 
can  do  these  things. 


EDDY  CURRENT  LOSS  IN  DYNAMO  TEETH. 

BY  F.  W.  CARTER. 

The  abstract  of  Mr.  Press'  Paper  given  in  your  issue  of 
August  27th  reminds  me  that  I  have  for  some  years  employed  a 
simple  rule  in  the  calculation  of  eddy  current  loss  in  d}Tiamo 
teeth,  which  is  readily  justified,  although  it  does  not  appear  to 
have  been  published.  The  rule  is,  that  the  eddy  current  loss 
calculated  in  the  ordinary  manner — that  is,  on  the  assumption 
that  the  magnetisation  varies  with  the  time  according  to  a  sine 
law — should  be  multiplied  by  the  ratio  of  the  pole  pitch  to  the 
interpolar  space,  or  divided  by  one  minus  the  ratio  of  pole  arc 
to  pole  pitch  ;  since  the  multiplier  is  of  the  order  of  three  or 
four  its  effect  is  to  reduce  appreciably  the  gap  separating 
accountable  from  actual  iron  losses. 


Fig.  1. 


If  h  is  the  thickness  of  the  core  plates  and  p  their  specific 
resistance,  B  the  maximum  flux  density,  and /the  frequency  of 
reversal,  the  eddy  current  loss  per  unit  volume  is,  to  a  close 
approximation  : — 

w=2!^i2^ ,1) 

6  p 
Here  all  quantities  are  supposedly  expressed  in  absolute 
units,  and  this  equation,  transformed  to  more  convenient  units, 
yields  the  usual  eddy  current  formulae.  Equation  (1)  is  basea 
on  th.  assumption  that  the  flux  density  is  a  sine  function  of  the 
time— that  is,  that  there  is  only  one  frequency  in  question — 
whereas  in  a  continuous-current  machine  at  no-load  the  flux 
density  in  the  teeth  varies  somewhat  as  shown  in  Fig.  1  ;  as  is 
well  known  such  a  law  of  variation  can  be  expressed  by  means  of 
a  series  of  terms  of  progressively  increasing  frequency,  so  that 
if  B  is  the  maximum  flux  density  as  before,  and  h  the  flux 
density  at  any  instant,  the  general  form  of  h  is  : — 

6=B2:7Ansin{27T«/if+a,.) (2) 

It  can  readily  be  showm  that  the  eddy  current  loss  due  to  the 
variation  of  h  is  the  sum  of  the  losses  due  to  the  several  com- 
ponents, so  that  in  accordance  with  equation  (1)  its  true 
value  is  : 

6      p 
Actually,  at  high  frequency  the  formula  of  equation  (1)  re- 
quires modification,  but  the  effect  of  this  is  inappreciable  until  a 
frequency  of  the  order  of  thousands  is  reached,  and  it  is  not 
necessary  to  consider  it  in  the  present  connection. 
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Accordingly,  if  the   loss   W  Is  computed  from  the  usual 
fonnula,  the  true  loss  Ls  given  by  : — 

W'=KW,       (4) 


where* 


K=2rn2A„2 


(5) 


Now,  if  the  curve  of  flux  variation,  having  maximum  unity, 
has  as  its  equation  : — 

«/=2"A„  sin  {nx-i-a'n), 
the  value  of  K  Ls  given  by  : — 

K=-      y\dx (6) 

71.  0  aj\ 

Thus,  if,  as  in  F'ig.  2,  the  transition  from  the  zero  to  the  maxi- 
mum valu';  follows  the  curv<i  : — 

iy=i(l— cos  2^x), 
where  q  is  the  ratio  of  the  pole  pitch  to  the  intei"polar  space  : 


71 

--'/ (') 

Again,  if  the  variation  follows  the  curve  of  Fig.  3.  the  value 
ofKis  p252    0-752- 

71 1  

^  iq        4j  . 

=  .2? (^) 

Actual  curves  of  variation  of  flux  at  no  load  are  sufficiently 
near  to  the  examples  of  Figs.  2  and  3  to  render  the  rul?  uiv.'n  at 


Fig.  2. 


Fio.  3. 


thc^conimencemcnt  of  this  note  a  convenient  approximation 
for  the  ordinary  use  of  ilic  di-sij^Mier,  whilst  anomalous  (■jis«',s  can 
be  readily  trcat^'d  by  the  aid  of  i(juati«ui  (i.  Tlu-  additional 
loss  due  to  loading  the  machine  may  hi  computed  by  similar 
methods. 


the;  PREDETERMINATION  OF   THE  PERFORMANCE 
OF  DYNAMO-ELECTRIC  MACHINERY.* 

BY  PKOF.  Mll-rs  WALKER. 

{Concluded  from  p.  452.) 

Stnnmary. — Tho  Pnjw  opcMis  with  ft  cliscuwiion  dii  gcncrni  mcthiNlN  <if 
calciilatiiiK  (lyiiMino-rlcctric  miu-hincH  nixl  ^ivos  nn  otitliix'  df  »  iii<-tlii>il 
which  ia  up|tlical)ie  to  nil  tyiK-s  of  such  machines,  wlH'th«T  AJtrniBtini; 
current  or  continuouH-currcnt  gpnorat<»r8,  motors,  or  rotary  con  vortord.l 


Appendix  II. — The  Cautlation  ok  the  Vame  ok  AV 

Referring  to  Fig.  2  the  niithor  trtkos  tht*  flux  donHity  npixwito  .iny 
of  tht«  right  finlos  markrd  on  the  (liagrain  and  rahMilaton  tho  voltago 
for  each  of  thrm  for  a  tlm>«>-j)hH«<>  star  (•onii«'(t«Ml  iirnuttunv  Adding 
the  eight  voltages  a  ligure  i.sobtain»l   proportional  to  tho  in.xtan- 

*  Abstract  of  a  Paper  read  before  the  Instittition  of  Klectrie«l  En- 
gineers on  13th  insf. 

t  H.  1).  Svmcns  and  M.  Walker:  "The  Heat  l^»th«  in  Elertriral 
Mnohinery." '"  Journal  "  I.EJi.,  Vol.  X1,V1II.,  p.  t»"4.  1012. 


taneous  voltage ;  next  shifting  the  field  magnet  through  the  space 
of  one  conductor  will  give  another  set  of  voltages.  By  adding  and 
subtracting  these  a  series  of  figures  is  obtained,  and  when  plotted 
give  the  wave-form.  The  value  of  Ke  is  the  ratio  of  R.^I.S.  voltage 
actually  generated  in  the  eight  conductors  ^vith  the  field-form  shown 
in  Fig.  2  to  the  value  of  the  voltage  one  would  get  in  a  machine 
having  a  flu.v  density  equal  to  the  maximum  calculated  with  12  con- 
ductors in  .series. 

Al'I'ENOrX  III. CALCrLATIOX  OF  THE  MAGNETISrSG  CURRENT. 

Where  a  magnetic  circuit  is  excited  from  a  three-phase  ^^inding, 
the  method  of  calculating  the  ampere-turns  on  the  circuit  has  been 
fully  dealt  with  by  Dr.  Kloss*  and  by  Dr.  S.  P.  Smith  and  W.  H. 
Bariing.t  The  author  finds  it  Ls  convenient  to  express  the  results 
in  somewhat  different  terms  from  those  used  by  these  authors.  If 
/,„  is  the  virtual  value  of  the  magnetising  current,  Za  the  total  number 
of  conductors  on  the  three-phase  armature,  and  p  the  number  of 
pairs  of  poles,  then  the  effective  value  of  the  ampere-turns  per  pole 
is  0-43  I„.Z,ti2p.  Where  the  number  of  slots  per  pole  is  not  great,  the 
coefficient  in  tliis  expression  is  somewhat  increa.sed.  In  the  case 
where  there  are  only  six  slots  per  pole  the  coefficient  becomes  0-437. 

Ampere-turns  on  the  Air-gap. — The  usual  formula  is  : — 
Ampere-turns  on  the  gap =.6  Y  I,,  X  Kg  X  10/47r, 
where  Ig  is  the  length  of  the  gap  in  centimetres,  and  K,j  is  the  air-gap 
coefficient, J  the  introduction  of  which  may  be  necessary  on  accoujit 
of  the  presence  of  open  slots  in  the  rotor  or  stator. 

Ampere-turns  on  the  Teeth. — Xo  difficulty  arises  in  calculating  the 
ampere-turns  expended  on  iron  teeth  where  the  sides  of  the  teeth  are 
approximately  parallel.  In  this  case  one  usually  takes  the  density 
in  the  iron  at  a  point  one-third  of  the  tooth-length  distance  from  the 
narrowest  part  of  the  tooth.  One-third  is  chosen  instead  of  one-half, 
because  the  bending  over  of  the  magnetisation  curve  leads  to  the 
main  part  of  the  ampere-tums  being  expended  on  the  narrow  part 
of  the  tooth. 

A  convenient  method  of  calculating  the  apparent  flux  density  in 
the  teeth  is  to  divide  the  total  magnetic  loading  AgB  by  the  total 
section  of  all  the  teeth.  If  we  are  dealing  with  teeth  on  a  revohing 
arjuature,  the  process  of  finding  the  cross-section  at  a  distance  two- 
thirds  of  the  tooth  length  from  the  perimeter  is  as  follows  : — 

From  the  diameter  subtract  four-thirds  of  a  tooth  length,  and 
multiply  by  n ;  this  gives  what  may  be  called  the  mean  circle. 
Subtract  from  this  the  product  of  the  width  of  the  slots  x  the 
luimbcr  of  slots,  and  obtain  the  sum  of  the  widths  of  all  the  teeth. 
This  multiplied  by  the  net  length  of  iron  gives  the  total  section. 
Where  we  are  dealing  with  the  stator,  it  is  usual  to  take  the  section 
of  the  teeth  at  one-third  of  a  tooth  length  from  the  stator  surface. 
In  this  case  we  add  two-thirds  of  a  tooth  length  to  the  diameter  and 
get  the  diameter  of  the  mean  circle.  It  is  convenient  to  have  curves 
giving  the  relation  between  the  a])parent  flu.x  density  and  the  actual 
tlu.x  density  for  different  values  of  A', ;  A',  is  the  ratio  of  the  section 
of  the  iron  plus  the  section  of  the  air  to  the  section  of  the  iron.  Curves 
of  this  kind  are  easily  ]ilotted  for  any  material,  the  magnetic  pro- 
perties of  wiiich  are  known. 

Appendix  IV. — Arm.^ture  Reaction. 

The  amount  of  the  armature  ampere-tunis  can  be  calculated  in 
the  manner  given  b\'  Dr.  S.  P.  Smith  and  W.  H.  Barling  in  their 
Pajx-r  referred  to  above.     The  author  prefers  the  result  in  the  form: 

Total  am|X're-tunis  on  the  armature  -0-43/o^rt. 
where  /„  is  the  virtual  value  of  the  armature  current,  and  Za  is  the 
total  nundier  of  conductors  in  a  three-phase  armature. 

Armature  Indurtnnre. — Two  machines  built  to  the  same  drawings 
will  sometimes  show,  on  test.adiffenMiee  as  gn>at  as"  jx'rcent.  in  their 
short-circuit  currents.  It  would  seem  that  some  intermediate  method 
which,  while  being  short,  yet  takes  into  account  all  the  most  import- 
ant ipiantities  that  contn)l  the  result,  is  of  most  .service  in  practice. 
The  following  metlKxl  of  calculating  the  leakage  flux  is  emplo\-ed  by 
the  author. 

The  leakage  flux  may  be  divided  into  four  parts : — 

1.  The  leakage  across  the  stator  slots. 

2.  The  leakage  across  the  rotor  .slots. 
.'}.  The  zig-zag  leakage. 

4.  The  leakage  around  the  ends  of  the  coils  both  on  rotor  and  on 
stator  w  here  they  project  from  the  iron. 

•  "  Elektrotochnik  und  Masohinenbau.'  Vol.  XXVIII.,  p.  .'>3.  1910. 

+  Thf.  Ki.KCTRK  IAN.  Vol.  LXXIV..  p.  42.  1014. 

X  Sff  l'Mi>er»bv  K.  W.  r«rter.  •  .lonnial  "  I.K.E.,  Vol.  XXIX..  p.  21.*.. 

I'XHJ.   and    Vol.    XXXIV..   p.   47.    190.->:     ajs.i     •  Electrical    World   and 

Kuk'ineer.      Vol.    XXXNIIl..    p.    S84.    l!»01.     (".    C.    Hawkins   and    R. 

Wightman.  "Journal  •  I.K.E..  Vol.  XXIX..  ,>.  436.  1900.     H.  S.  Hele- 

I  .Shaw.  A.  Hav.  and  P.  H.  Powell.  Ihid..  Vol.  XXXIV..  p.  21.  1JH)5. 
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In  addition  to  these  there  is  a  certain  amount  of  leakage  which 
interlinks  with  both  stator  and  rotor  windings  where  the  magneto- 
motive force  of  one  does  not  balance  that  of  the  other. 

Slot  Leakage. — The  calculation  of  the  amount  of  effective  leakage 
across  the  slots  is  most  easily  carried  out  by  means  of  the  formula 

1    h, 

where  he  is  the  depth  of  the  slot  after  a  deduction  has  been  made  for 
the  thickness  of  the  insulation  between  the  copper  and  the  bottom 
of  the  slot,  and  b  is  the  breadth  of  the  slot.  By  Arf  we  denote  the  lines 
across  the  slot  per  centimetre  of  axial  length  of  slot  for  unit  magneto- 
motive force.  To  this  must  be  added  the  leakage  across  the  mouth 
of  the  slot. 

Whether  the  slot  is  open  or  semi-closed,  the  permenance  across  the 
mouth  of  the  slot  can  be  found  from  Fig.  3.  This  figure  is  so  con- 
structed that  a  designer  can  tell  at  once  from  insjiection  the  effect 
of  changes  in  the  shape  of  the  lips  upon  the  permeance.  The  shape 
of  the  lip  is  indicated  bj'  shading,  as  shown  in  the  figure,  and  the 
shading  may  extend  either  to  the  line  OA  as  shown,  or  to  the  line  DC, 
or  to  the  line  0-2B.  The  position  of  the  small  face  p  may  be  varied,  so 
that  the  fraction  (mouth  of  s]ot)/(width  of  slot)  has  any  value  between 
zero  and  1.  In  Fig.  3  the  lip  is  supposed  to  be  of  the  shape  indicated 
by  the  shading,  the  value  of  (mouth  of  slot) /(width  of  slot)  being 
0-375.  If  we  carry  up  the  perpendicular  from  p  to  the  curve  A',  we 
find  that  the  permeance  in  C.G.S.  lines  per  centimetre  length  of 
iron  is  0-98.  Had  the  lip  been  of  a  deeper  design,  so  as  to  extend  up 
to  the  dotted  line  DC,  we  should  have  carried  our  perpendicular  up 
to  the  dotted  curve  C,  and  the  permeance  would  then  be  found  to 
be  1-2.     If  the  lip  is  of  a  special  shape,  or  has  the  angle  of  one  of  its 
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Fig.  3. 

faces  different  from  that  shown  in  the  figure,  it  is  easy  to  sketch  on 
our  figure  a  lip  having  the  same  permeance  and  having  face  angles 
enabling  Fig.  3  to  be  instantly  applied. 

Take  the  rotor  slot  belonging  to  the  600  h.p.  motor.  Here  the 
value  of  A(^.=30  cm.,  and  6=0-96. 

,     1        3 
d=     .  -     =1-05. 
3    0-96 

The  ratio  m/6=0-3/0-96=0-3I.  Therefore,X^  =  l-2,  and  Xrf+Xw=2-25. 

Now  there  are  120  slots  in  the  stator  and  150  in  the  rotor,  so  that  the 

total  permeance  of  stator  and  rotor  slots  is 

120 
1-93  +  —  X  2-25=3-73. 
150 

Zig-Zag  Leakage. — For  roughly  estimating  the  zig-zag  leakage,  a 
simple  rule  is  given  here,  which  works  well  enough  in  practice  ; 
though  by  reason  of  the  fact  that  it  does  not  take  into  account  all  the 
factors  which  affect  the  result,  it  cannot  be  regarded  as  strictly 
accurate.  As  we  said  before,  if  a  method  is  not  short,  it  is  of  no  use 
in  practical  design.  The  rule  here  given  sacrifices  all  the  minor 
refinements  in  order  that  it  can  be  applied  in  30  seconds. 

The  reluctance  of  the  path  of  the  zig  zag  leakage  is  in  the  main 
proportional  to  the  length  of  the  air-gap. 

If  we  assume  that  the  dimensions  of  the  teeth  and  the  mouths  of 
the  slots  are  such  as  one  generally  finds  in  practice,  it  is  possible, 
roughly,  to  take  into  account  the  changing  width  of  the  leakage  path 
.•by  means  of  a  coefficient,  Kz,  and  we  may  write 

pitch  of  slot  1 


-■KzX 


length  of  gap  X  Kj 


where  Xj  denotes  the  lines  of  zig-zag  leakage  per  centimetre  axial 
length  of  slot,  for  unit  magnetomotive  force  apjjiied  across  the  mouth 
of  a  stator  .slot.  The  values  of  Kz  which  may  ordinarily  be  employed 
in  practice  are  given  in  Fig.  4  as  a  function  of  the  ratio'(Xo.  of  stator 
slots)  :   (No.  of  rotor  slots). 

The  slots  in  the  600  h.p.  motor  are  120  slots  in  the  stator  (six 
conductors  per  slot)  and  150  .slots  in  the  rotor.  To  find  the  per- 
meance due  to  zig-zag  leakage  per  centimetre  length  of  slot  we  have 
120/150=0-8  ;   and,  from  Fig.  4,  ^2=0-34. 

Xe=0-34X„    -^---  ■    ^1-87. 
2x0-2x1-2 

Leakage  around  the  End-windings. — The  only  really  accurate  way 
of  finding  the  value  of  the  end  leakage  of  an  induction  motor  Ls  by 
experiment  on  the  winding  in  question.  If  we  have  two  motors 
built  on  the  same  frame  with  the  sariie  type  of  winding,  but  one 
machine  much  longer  than  the  other,  we  can,  by  measuring  the  short- 
circuit  current  on  each  machine,  calculate  with  some  accuracy  what 
part  of  the  leakage  reactance  in  each  machine  is  due  to  the  end- 
windings. 

The  whole  matter  is  so  complicated  by  accidental  circumstances 
that  it  is  useless  to  attempt  any  accurate  calculation.  In  order  to 
arrive  at  some  rough  idea  to  serve  as  a  basis  of  calculation,  we  may 
divide  the  types  of  end  windings  into  four  separate  classes,  as  shown 
in  Table  II. 


Table  11.— Values 
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Example. — In  the  600  h.p.  motor  the  pitch  of  the  poles,  Zp,  is  31  cm. 
and  the  average  overhang,  a^,  of  the  cods  is  12-5  cm.     There  are  four 
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4. — Values  of  K.,,  fok  Estimating  Zig-zag  Leakage. 


Fig 


slots  per  phase  per  pole,  and  three  conductors  per  slot,  so  that  for 
1  ampere  per  phase  we  have  the  virtual  ampere-turns  per  pole 
=  4x3x1  =  12. 

The  type  of  winding  is  "  concentric  "  on  the  stator  and  ""  barrel  " 
on  the  rotor  ;  and  from  Table  II.  we  get  A'^=2-45.  Therefore,  the 
end  leakage  per  pole  is 

<l)«=2-45x  43-5x24=2,560  C.G.S.  lines. 

If  the  stator  and  rotor  windings  had  no  resistance  and  the  short- 
circuit  current  were  only  limited  by  the  reactance  caused  by  the 
leakage  flux,  the  value  of  the  short-circuit  current  would  be  that 
value  which  would  be  great  enough  to  produo..  a  leakage  flux  equal 
to  the  working  flux.  If  we  denote  the  total  leakage  per  pole  pro- 
duced by  1  ampere  by  the  symbol  <t>i=(l>,-r  O,.,  and  if  we  denote  the 
working  flux  per  pole  by  <!>„,  then  the  value  of  the  short-circuit 
current  assuming  no  resistance  would  be  O  «(!><;. 

In  the  motor  in  question  we  have 

5-5x106     ^„^ 

=680  amperes  per  phase. 

8,020  ^       ^    ^ 

The  volts  per  phase  are  1,430,  and  the  reactance  per  phase  is,  there- 
fore 

1,430 


680 


=2-1  ohms. 


Appendix  V. — Losses  in  Copper  and  Ikon. 
The  methods  of  calculating  the  copper  losses  in  electrical  machines 
are  fairly  well  standardised,  and  it  is  mmecessary  to  consider  them 
here.     Attention  should  be  drawn  to  the  necessity  of  calculating  the 
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eddy-current  losses  in  solid  conductors,  and  for  this  purpose  the 
curves  given  by  A.  B.  Field  in  his  Paper  before  the  American  Institute 
of  Electrical  Engineers*  are  of  very  great  service  in  shortening  the 
work. 

In  most  electrical  machinery  the  field  is  partly  rotating  and  partly 
alternating,  and  we  may  certainly  take  it  that  the  hysteresis  loss  does 
not  increase  at  all  at  high  flux  densities  such  as  are  used  in  the  teeth 
of  continuous-current  generators.  It  thus  comes  about  that  for  low 
frequencies  the  curves  giving  combined  loss  take  a  shape  somewhat 
like  the  curve  shown  in  Fig.  5,  a  curious  inflection  occurring  at 
£=^about  20,fX)0.  These  curves  are  plotted  for  ordinarj'  d%Tianio 
steel  of  a  thickness  of  004  cm.  and  subjected  to  as  careful  treatment 
as  is  consistent  with  ordinary  shop  proce.s.ses. 

Jron-loss  tests  taken  on  completed  machines  will  generally  show 
greater  losses  than  are  given  by  these  curves,  particularly  at  high 
flux  densities.  It  would  appear  that  when  the  teeth  of  a  machine 
become  saturated,  the  flux  from  the  poles  bulges  out  sideways  and 
attacks  the  armature  from  the  ends,  makiug  eddy  currents  in  the 
end-plates,  so  that  the  lo.ss  sometimes  increases  in  ratio  greater  than 
the  square  of  the  flux  density.  This  end-plate  loss  should  really  be 
allowed  for  sej)arately,  as  its  amount  will  depend  uix)n  factors 
different  from  those  taken  into  account  in  calculating  the  true  iron 
loss.     A  good  deal  of  experimental  work  still  remains  to  be  done 
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before  we  can  formulate  a  method  of  calculating  these  encl-plate 
losses. 

Where  special  silicon  steclf  is  employed,  the  losses  may  be  reduced 
by  40  per  cent,  when  working  at  a  flux  density  of  10.(HH»  jmt  square 
eentimelre  at  a  frcrpieiK  y  of  rA)  cycles,  the  thickness  of  the  inm  benig 
OOr.  cm. 

Appendix  \  I.     PuKonrKKMiNATioN  ok  TEMPKnATiRK  IJjhk. 

The  tenijMTature  rise  of  the  stator  iron  of  an  alteniatiufj-current 
generator  or  motor  may  be  rouffhly  pn-detennined  in  the  following' 
manner:  There  is  (1)  the  cylindrical  working  face  or  internal  bore 
of  the  stator.  over  which  the  air  is  in  rajiid  niotion  ;  (2)  the  stirfaee  of 
the  ventilating  duct.  thr(>n^Jll  which  tlic  air  nmves  at  a  much  lower 
velocity  ;  and  (:{)  the  external  surface,  part  of  \vlu<  h  is  pn-m-nted  to 
the  ea.st-iron  frame  and  jmrt  ex|>os«>d  to  the  slowly- moving  extonial 
air. 

1.    Thr  Hral  Pissijnitrrl  fnnn  ihr  (ijUudricnl  Surjiicr 

very  greatly  u|mm\  (he  jHMipiu-nil  sjHM-d  <i(  the  machine. 

shows  that  we  nuiy  adopt  the  rule  : 

temp.  rise°C. "»  f  1 
Watts  ix»r  square  centimetre— 


This  d«'m'nds 
Experience 


*  A.  B.  Field  :  "  Eddy  OurrcntB  in  Large  Slot -wound  ConductorF," 
"  Trnnsartiont*  ■■  of  the  American  Institute  of  Electrioal  Knginwrs,  Vol. 
XXIV..  p.  7(U.  HH).'). 

t  S.  (Junp-nheini  :  "  The  Magnetic  I'mjicrtirn  of  Inm  AIIovk  and  »h»ir 
IWh  in  Altvrnate-current  Design,"  Thk  ELECTRiriA>.  Vol.  LXIV..  p. 
631),  I'R)'.!. 


where  v  is  the  peripheral  velocity  in  metres  per  second  of  the  mo\Tng 
armature  or  field. 

2.  The  Heat  Dissipated  from  the  Ventilating  Ducts. — Two  different 
kinds  of  ducts  are  commonly  found  in  electrical  machines.  There 
is  (a)  the  radial  duct  made  by  putting  a  ventilating  plate  or  spacing 
plate  between  the  stampings  aUowing  the  air  to  pass  in  a  radial 
direction  from  the  air-gap  to  the  external  frame  ;  and  (h)  the  axial 
ventilating  duct,  con.sisting  of  a  round  or  oblong  hole  in  the  stampings 
enabling  the  air  to  travel  in  a  direction  parallel  to  the  axis  of  the 
machine. 

Experiments  with  both  t\-pes  of  duct  indicate  that  the  specific 
cooling  constant,  hr,  is  dependent  not  onh*  upon  the  mean  velocity 
through  the  duct,  but  also  depends  upon  the  character  of  the  motion 
of  the  air.  Where  the  air  moves  in  even  stream-lines  from  one  end 
of  the  duct  to  the  other,  the  cooling  conditions  are  yeri'  much  poorer 
than  where  the  air  is  broken  up  into  eddies. 

The  curves  given  in  Fig.  6  show  the  results  arrived  at  by  various 
inquirers  who  have  sought  to  determine  the  relation  between  hi:  and 
the  mean  velocity  of  air  passing  along  a  ventilating  duct.  In  most 
cases  no  distinction  is  drawn  between  narrow  ducts  and  wide  ducts, 
though  there  is  no  doubt  that  the  ^\-idth  of  the  duct  is  quite  an  im- 
portant factor. 

If  we  denote  the  flow  of  heat  from  the  walls  of  the  ventilating  duct, 
expres.sed  in  watts  per  square  centimetre  per  degree  C.  difference  of 
teinjierature  between  wall  and  air,  by  the  symbol  h,-,  then  we  find 
that  over  a  \\ide  range  of  .sjjeed  hg=K,v,  where  v  is  the  mean  velocity 
of  the  air  in  the  duct  measured  in  metres  per  second,  and  K^  is  a> 
constant  depending  on  the  character  of  the  duct.  Kr  is  very  much 
affected  by  the  amount  of  baffling  of  the  air  in  the  duct.  A  circular 
duct  2  in.  in  diameter  gave  a  value  of  Kr  as  low  as  0-00033  when  the 
air  pa,s.sed  through  with  long  steady  stream  lines,  but  the  addition  of 
baffles  brought  the  value  up  to  0-0011. 

Cooling  of  the  External  Surface  of  Stators. — The  cooling  of  the  iron 
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Fi<;.  (). — Rklation  between  Heat  Dissipated  axd  Velocitv  of  Air. 

of  the  stator  is  considerably  helped  by  the  conduction  of  the  heat 
into  the  cast-iron  frame,  from  %\hich  it  is  passed  by  radiation  and 
convection  to  the  surrounding  air. 

It  is  generally  impossible  to  make  an  accurate  calculation  of  the 
amount  of  this  conduction,  and  yet  one  must  make  some  allowance 
in  f  lu'  case  of  machines  with  shallow  iron.  Perhaps  the  simplest  nde 
in  machines  of  normal  construction  is  to  allow  a  certain  numl>er  of 
watts  per  square  centimeti-e  of  external  .surface. 


DISCUSSION. 

IVof.  Stt.vam's  p.  Thompson,  in  o]>ening  the  discns.sion.  (»aid  oue> 
almost  felt  inolined  to  think  l*rof.  Walker  had  pone  too  minutoly  into  the 
jirohii-ni.  Fornnd.T  wliich  went  down  to  thi'  third  place  in  decimals  were 
provided:  this  n)cant  an  accuracy  of  one  part  in  a  thousand  in  the 
ni<'tho«ls  uf  cal(Mdati<^n.  Vet  stcej  niakers  would  not  puarantt><'  iron  to 
w  illiin  1.  2  or  ]>oKi«i))ly  3  jkt  e<-nt.  of  what  it  was  su]ij>oi»«mI  to  Ix*.  ant!  there 
wa,s  d'flindt y  in  pettinji  exactly  the  same  kind  of  iron  over  and  over  &};ain, 
and  conseipiently  very  acriirate  fornnd*  were  invalidated.  In  spite  of 
these  diflicnlties.  h«>wever.  it  wa.s.  ]H"rhaps.  well  to  have  the  details  of  th* 
theorv  well  in  han<l.  He  ap)ircriatcd  tlic  ]>araprajth  when-in  the  author 
stated  ih.Ti  "  Any  penernl  method  of  di'sipn  should,  in  its  nurlcar  form.  h« 
e\r<  edinuly  short  antl  eajmhle  of  n-aching  ronjrh  results  in  the  course  of  a 
few  minutes.  .  .  .  Moreover  a  general  system  of  calctdatitMi  should  be 
founded  <HM>n  sound  principles,  and  not  merely  built  »i])on  empiri?*! 
rules."'  The  whole  of  that  parajirajih  could  not  l>e  l>etter.  It  w«« 
s<>me  wnsi-  of  this  whirh  a  do/.en  wojs  or  more  apo  made  him  anxiotif  to 
put  certain  useful,  true  and  generally  known  empirical  rjles  tijK>n  a  mor« 
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scientific  basis.  In  particular,  he  would  refer  to  the  rule  stated  almost 
30  years  ago,  and  brought  before  the  Institution,  by  Mr.  W.  B.  Esson — a 
fundamental  rule — that  the  output  of  a  machine  at  a  given  speed  was 
proportional  to  the  square  of  th(i  diameter  into  the  length  of  the  core — tho 
dH  rule.  Esson  cxi)crimented  u])on  different  machines  of  different 
sizes,  speeds  and  outputs,  and  found  there  was  a  j)roportion.  After 
dealing  with  the  basis  of  some  of  the  author's  coefficients  Prof.  Thompson 
.  proceeded  to  consider  the  meaning  of  pole  span.  With  machines  with  split 
\  poles,  poles  with  teeth  in  them  and  different  numbers  of  windings  round 
■  the  different  parts,  what  were  the  pole  pitch  and  the  pole  span  ?  In 
evaluating  his  constant  Kp  the  author  took  a  hypothetical  uniform  (homo- 
1  polar)  flux  over  th(^  whole  base  of  the  wave  form  curve.  He  (the  speaker) 
preferred  to  take  as  an  equivalent  rectangle  one  having  its  height  the  full 
height  of  the  wave  form  curve,  and  a  base  correspondingly  reduced.  This 
base  might  then  be  looked  upon  as  the  equivalent  pole  span.  Prof. 
Thompson  then  proceeded  to  show  how  the  connecting  of  armature 
'  conductors  in  series  tended  to  the  production  of  a  true  sine  wave,  what- 
ever the  form  of  the  flux  curve.  That  result  was  due  to  the  fact  that 
although  the  elimination  of  the  fundamental  could  only  be  accomplished 
by  running  in  scries  conductors  which  were  placed  180  electrical  degrees 
apart,  the  wiping  out  of  harmonics  was  accomplished  by  a  correspond- 
ingly smaller  spacing.  Thus  with  a  number  of  spaced  conductors  in 
series  only  the  fundamental  tended  to  survive.  Referring  to  the  design 
sheets  given  in  the  Paper,  he  was  doubtful  whether  it  was  wise  to  attempt 
to  use  the  same  design  schedule  for  machines  of  all  kinds.  It  seemed  to 
him  one  lost  as  much  as  one  gained.  It  was  true  the  printers  only  had 
to  set  up  one  form,  but  the  designer  was  apt  to  be  cramped  in  designing 
induction  motors,  alternating-current  and  direct-current  motors  with  the 
same  data  and  the  same  pictures.  It  would  be  better,  he  thought,  to 
lay  out  a  schedule  for  one  kind  of  machine,  and  not  to  put  all  one's  eggs 
into  one  box. 

Mr.  A.  R.  Everest  thought  uniformity  of  calculation  methods  seemed 
desirable,  but  he  was  afraid  it  was  impossible  until  those  who  wrote  text- 
books and  Papers  would  adopt  uniform  methods  and  uniform  nomen- 
clature. One  found  articles  by  Steinmetz  with  his  method,  by  Boucherot, 
by  Thompson  and  Walker,  and  other  valuable  Papers  from  Continental 
sources  with  other  methods,  and  one  had  to  translate  them  into  the 
language  and  symbols  understood  by  the  particular  reader.  But  the 
standardisation  of  symbols  was  not  so  difTicult.  Prof.  Thompson  used 
Z  for  turns,  whereas  it  used  to  be  T  for  turns  and  C  for  conductors.  Prof. 
Walker  also  used  Z.  With  regard  to  the  suggested  use  of  a  single 
calculation  sheet  for  a  number  of  different  machines,  he  agreed  with  Prof. 
Thompson  that  it  was  really  not  advisable.  If  a  universal  design  sheet, 
were  used  one  would  only  be  iising  a  portion  of  the  sheet  in  any  one  case, 
and  it  would  be  unduly  crowded.  The  cross-section  of  the  machine  ought 
to  appear  prominently,  and  the  factors  that  went  to  make  up  the  cross- 
section.  In  some  cases  illustrated  by  Prof.  Walker  there  was  one  co- 
efficient which  contained  really  several  co -efficients.  He  thought  it  better 
to  keep  the  various  quantities  separate  throughout.  He  also  preferred 
using  the  total  pole  flux  to  the  maximum  air  gap  density  as  the  basis  of 
design,  and  for  the  density  figure  he  preferred  the  mean  density  across  the 
total  pole  pitch  which  was  obtained  by  dividing  the  pole  flux  by  the  pole 
pitch.  That  gave  the  value  for  the  magnetic  loading,  which  was  the  really 
~    important  figure. 

Mr.  H.  BuRGE  said  designers  were  still  occasionally  worried  by  specifica- 
tions stating  the  limit  of  the  current  density  in  the  armature  and  the 
current  density  to  be  adopted  in  the  field  winding.  The  current  density 
did  not  seem  to  be  mentioned  in  this  Paper.  The  temperature  rise, 
however,  had  really  nothing  to  do  with  current  density.  It  depended  on 
the  A'entilation  and  how  the  conductors  were  massed.  There  was  a  good 
deal  to  be  said  for  the  boiling  down  of  the  E.M.F.  formiila  to  one  general 
form  for  all  kinds  of  machines,  but  he  thought  the  arguments  in  favour 
of  it  by  the  author  were  somewhat  doubtful.  As  far  as  direct-current 
machines  were  concerned  every  frame  had  a  fixed  number  of  poles,  and 
consequently  every  frame  always  had  the  same  flux  per  pole.  Flux  per 
pole  in  that  case  was  as  easy  to  memorise  as  the  total  magnetic  loading. 
In  working  out  the  tooth  density  the  author  referred  to  the  difficulty  of 
estimating  the  number  of  slots  lying  under  a  pole.  That  was  due  to  the 
bevelling  of  the  pole  tips.  The  coefficient  Kf  also  depended  on  the  bevell- 
ing of  the  tips,  so  he  did  not  think  that  argument  ai)plied.  He  thought 
the  total  number  of  slots  chosen  did  not  ])lay  a  sufficiently  prominent 
part  in  the  author's  formula;.  A  machine  with  very  few  slots  would 
really  show  a  much  poorer  performance  than  the  author's  formula? 
suggested.  ^ 

Mr.  C.  C.  Hawkins  said  he  thought  al.nost  all  classes  of  electrical 
machinery  coiild  be  designed  on  similar  lines,  and  that  it  would  be  an 
advantage  to  employ  a  common  sheet  or,  at  least,  one  based  on  a  common 
system.  He  was  not  convinced,  however,  that  the  comparison  of  the 
quantities  on  the  design  sheets  of  radically  different  types  was  of  much 
economic  value.  Each  type  had  its  own  losses,  and  mxist  be  designed 
in  accordance  with  them.  The  first  part  of  tho  Paper  was  a  plea  for  the 
retention  of  the  5^  equation,  which  was  based  on  the  total  flux,  and  he 
thought  the  author  had  advanced  strong  reasons  for  its  retention,  but  ho 
lost  sight  of  the  maximum  flux  density  by  so  doing.  Those  in  the  factory 
using  the  particular  frames  might  keep  it  in  their  minds,  but  he  thought 
that  point  should  be  attended  to.  With  regard  to  the  flux  in  the  te'eth, 
one  should  not  speak  so  readily  of  slot  leakage.  In  some  cases  .slot 
flux  was  very  useful,  as  in  the  case  of  two  of  the  teeth  adjacent  to.  a 
solid  pole  centre.  The  reluctance  of  a  solid  pole  centre  was  negligible 
U  as  compared  with  the  reluctance  of  the  teeth  at  either  side  of  it.  It 
"  was  cheaper  for  the  lines  of  flux  to  pass  by  the  pole  centre,  and  so 
avoid  the  highly  saturated  root  of  the  tooth.     In  this   case  the    slot 


leakage  was  valuable  and   this   applied   to    part   of    the   8tccl  wcdgo 
mentioned  by  Prof.  Walker. 

Dr.  S.  P.  .Smith  said  he  would  bo  glad  if  they  could  find  a  method  of 
designing  machines  to  which  they  could  agree.  Ho  was  Hr>rr\-  the  author 
put  more  in  the  Paper  than  was  contained  in  tho  first  two  pages,  becauisft 
if  he  had  not  the  discussion  would  have  been  devoted  practically  entirely 
to  the  method  of  design.  He  (the  s^pcakcr)  preferred  to  start  with  tho 
fundamental  equation  giving  the  force  on  a  conductor  carrying  a  current 
in  a  magnetic  field,  and  to  develop  the  dynamo  formulae  from  thi.s.  Ho 
admitted  that  they  must  have  the  maximum  value  for  cah-ulating 
certain  parts  of  the  design,  but  the  mean  value  was  more  fundamental 
generally  in  laying  out  the  design.  In  his  formula  I'rof.  Walker  dealt 
with  total  quantities,  but  in  ordinary  affairs  they  could  only  appreciate 
specific  quantities.  (Jne  Avantcd  as  constants  the  diameter  and  length 
and  also  an  equation  by  which  machines  could  be  comyjarcd.  It  was  the 
same  in  mechanics.  If  there  were  20  tons  on  a  beam  the  stresses  could 
not  be  calculated  without  knowing  the  section  of  the  beam,  and  the 
material  of  which  it  was  composed.  It  was  the  same  with  currents  in 
wires.  He  would  design  not  only  from  a  given  frame,  but  from  first 
principles,  fixing  the  diameter  and  length  from  experience. 

Mr.  H.  RoTTENBURG  Said  the  Paper  seemed  to  be  an  attempt  to  save 
unnecessary  work  in  comparing  results.  The  first  step  towards  that 
would  be  to  get  designers,  teachers  and  others  to  adopt  a  standard  system 
of  units  or  symbols.  He  also  suggested  that  when  a  number  appeared  in 
a  Paper  for  the  first  time — say  a  constant — it  should  be  printed  in 
heavier  type.  Mr.  Rottenburg  then  drew  some  diagrams  which  he  said 
he  had  found  useful  in  teaching. 

Prof.  Walker,  after  replying  to  one  of  the  points  that  had  been 
raised,  reserved  his  reply  for  the  "  Journal." 


DISCUSSION  AT  BIRMINGHAM. 

.  Mr.  R.  Orsettich  said  that  Prof.  Walker's  calculation  sheet  was  the 
shortest  he  had  ever  seen,  and  in  his  opinion  it  was  cut  down  too  far  and 
omitted  some  items  which  were  desirable  For  example,  the  formulae 
used  in  obtaining  the  various  calculations  should  be  inserted,  because 
different  designers  used  different  -ncthods,  and  if  the  result  only  is  stated 
the  figure  is  not  easy  to  check  at  a  subsequent  date.  He  also  thought 
the  design  sheets  should  be  dra-wn  up  to  include  results  of  tests.  He 
considered  that  some  reference  should  have  been  made  in  the  Paper  to 
observations  of  temperature  rises  by  means  of  detectors,  as  information 
on  this  subject  was  of  great  importance  in  connection  with  the  pre- 
determination  of  the  performance  of  an  electrical  machine. 

Prof.  G.  Kapp  said  that  he  had  suspected  for  a  long  time  that  a  flat 
cooling  slot  was  not  satisfactory.  He  found  that  the  conduction  across 
a  group  of  laminations  was  about  100  times  less  than  along  the  lamina- 
tions, hence  the  cooling  along  a  radial  slot  was  not  much  good.  A  tube 
cutting  across  the  laminations  was  more  satisfactory. 

Mr.  W.  Marden  said  that  probably  the  more  correct  criterion  for 
deciding  if  the  thermal  limit  of  the  frame  size  had  been  reached  would 
be  the  product  of  A„B  and  7„Z„.  a  term  proportional  to  the  output  per 
revohition,  though  this  also  would  not  be  constant  where  a  large  range  of 
speed  was  covered  on  the  same  frame.  The  ratio  of  the  magnetic  loading 
to  the  current  loading  would  also  differ  when,  for  convenience,  the  same 
frame  was  used  both  as  a  synchronous  generator  and  an  asynchronous 
motor,  due  to  the  necessary  change  in  magnetising  characteristics.  The 
advantage  of  the  author's  calculation  sheet  over  the  methods  in  which  the 
flux  per  pole  was  dealt  with  was  not  marked,  since  in  this  case  also  it 
was  usual  to  employ  as  a  guide  the  value  either  of  the  total  armature 
current  turns  per  centimetre  of  periphery,  or  the  figure  for  this  value 
corresponding  to  the  particular  pole-pitch.  It  was  to  be  noted  that  the 
author  embodied  also  on  his  sheet  the  actual  ampere-turns  per  centimetre 
as  a  suitable  guide.  Apart  from  this,  the  author's  method  sufl'ered  from 
the  fact  that  his  constant  K^  was  a  combination  of  various  factors,  each 
of  which  could  be  separately  influenced  by  changes  of  design.  The  fact 
that  the  actual  value  did  not  change  largely  for  a  given  type  (direct - 
current  generator,  alternator  or  asynchronous  motor)  was  perhaps  for- 
tunate ;  but  in  the  writer's  opinion  it  was  better  to  keep  well  in  view 
each  of  the  separate  factors  that  were  subject  to  change,  although  it 
might  only  be  necessary  to  consider  the  design  in  such  detail  for  siK^cial 

CclSOS 

Mr.  R.  G.  Jakemax  said  that  in  calculating  the  magnetising  current 
of  induction  motors  Prof.  Walker  advocated  the  use  of  the  maximum 
flux-density.  It  was  well  known,  however,  that  if  the  field-form  constant 
Kf  was  taken  the  same  throughout  this  method  gave  entirely  wrong 
results  if  there  was  high  saturation  in  the  magnetic  circuit.  Hence  it 
was  necessary  to  take  a  different  value  of  A>  (which  was  the  ratio  of  the 
mean  density  to  the  maximum)  according  to  the  amount  of  saturation. 
It  was  his  (the  speaker's)  experience,  however,  that  the  method  pub- 
lished by  Dr.  Kloss  and  Dr.  Smith,  which  considered  the  density  one- 
third  of  the  wav  along  the  pole -pitch,  instead  of  in  the  middle  gave 
excellent  results'for  the  magnetising  current,  and  was  entirely  indeyK»n- 
dent  of  the  saturation.  In  this  connection  also,  in  determining  the  flux- 
density  in  the  teeth  of  an  alternator  or  direct -current  machine,  the 
author  had  said  that  it  was  not  a  simple  matter  to  estimate  the  virtual 
number  of  teeth  per  pole  if  the  total  flux  was  taken  as  a  basis.  AN  hen 
the  ideal  flux  A„B  was  used,  however,  the  factor  Kr  took  this  question 
into  account,  and  had  a  different  value  for  different  beveUmgs  of  the 
poles.  It  seemed  to  him  it  was  quite  as  easy  to  estimate  the  virtual 
number  of  teeth  per  pole  as  to  estimate  the  value  of  A;,-.  since  the  latter 
could  not  he  worked  out  in  each  case. 
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CORRESPONDENCE. 


EARTH  RESISTANCE. 

TO    THE    EDITORS    OF    THE    ELECTRICIAX. 

.Sirs  :  I  have  only  just  seen  the  very  interesting  letter  by 
Mr.  Peters,  in  which  he  proves  the  relation  between  the  resis- 
tance between  two  electrodes  in  a  conducting  medium  and  the 
electrostatic  capacity  of  the  condenser  formed  Ijy  tlie  same 
bodies  embedded  in  a  dielectric.  Prof.  Howe  pointed  out  at 
Manchester  that  Prof.  Kennelly  had  used  this  relation  to 
determine  the  capacity  between  electrodes  of  irregular  shape, 
by  measuiing  the  resistance  between  them  when  immersed  in 
a  solution  of  copper  sulpliate.  Mr.  Peters  has,  I  thijik.  s^nne- 
what  missed  the  point  of  my  suggestion  of  using  what  1  called 
"  tlio  equivalent  length  of  an  earth  "  as  a  criterion  <tf  the 
ctTcct  ivciiess  of  an  earth  connection.  The  advantage  of  using 
liiis  quantity  is  that  it  indicates  the  eflectiveness  of  the  oartli 
]>late  jKr  unil  area — that  is,  it  enables  one  to  find  whether  the 
material  used  is  being  employed  in  the  most  effective  wav.  For 
example,  if  a  length  of  copper  strip  is  to  be  used  to  form  the  earth, 
one  could  find  from  the ''  equivalent  lengtli  "  of  various  forms  of 
earth  plate  which  arrangement  would  give  the  lf)west  eartli 
resi.stance.  The  table  given  by  Mr.  Peters  may  be  used  as  an 
illustration.  For  a  pipe  1  ft.  long  the  equivalent  length  in  his 
table  is  5.  For  a  pipe  10  ft.  long  the  equivalent  length  is  8 — 
that  is,  the  resistance  per  unit  surface  of  a  pipe  10  ft.  long  is 
1-6  times  the  resistance  per  unit  surface  of  a  pipe  1  ft.  long. 
The  actual  earth  resistance  for  the  10  ft.  pipe  will  therefore  be, 
not  or  of  the  resistance  of  the  1  ft.  pipe,  but  1-6  10  of  it. 
()ne  may  say,  therefore,  that  it  would  probably  })e  bett^^r  to 
have  several  well-spaced  pipes  driven  J  ft.  into  tlie  ground 
rather  than  one  10  ft.  pipe  driven  into  the  ground,  to  form  the 
earth.  Whether  this  is  actually  so  or  not  will  depend  upon 
the  "  e(juivalent  length  "'  of  a  number  of  pipo-s  fairly  widelv 
spaced  as  compared  with  that  of  a  single  pipe  driven  deeply 
into  the  ground.  The  equivalent  length,  as  i  defined  it,  is 
an  indication  as  to  whether  the  material  of  the  earth  plate 
is  being  used  to  the  greatest  advantage.—  I  am.  &c.. 

Liverpool,  Jan.  12.  E.  \\.  Marchaxt. 


'THE  ELECTRir  LOCOMOTIVE.' 

TO   THK    EDITORS    OF    THE    ELECTRUIAX. 

Sirs  :  Referring  t<t  the  abstract  of  Mr.  Carters  Paper  on 
the  above  subject,  whi<h  appears  on  page  .^10  of  the  present 
issue  (»f  vour  journal.  I  note  that  tin*  author  states  that  '"  col- 
lective driving  through  side  rods  assume.s  several  fonns.  but 
all  result  in  considerable  .st.rains  in  the  structure.  " 

I  think  s(»ine  distinction  should  be  made  here,  as  tlieif  is 
no  donbt  that  in  one  well-known  form  of  side-rod  drivr  the 
said  strains  are  {xi  ;»  verv  gicat  exlenl  eliminated,  and.  in  fa(l.. 
the  conditions  may  be  .said  to  appr«».\iniate  very  closely  to 
those  existing  in  sfcani  loromotivcs. 

I  refer  to  the  Kands  drive  as  employtnl  on  the  \  aliellina  and 
Simplon  locomotives,  which  consists  «>f  an  inverted  triangul.ir 
frame  dnven  by  two  motors,  the  lower  apex  being  slntt«*d  and 
exert.ing  ji  diivinL;  effort  on  the  crank  ])in  of  one  ftf  the  driving 
wheels    /;/  a  ImiKnutdl  ihreclion  i-nJif 

Mr.  ('ail4'r  refers  to  a  "  Scot^-h  yoke,"  and.  ultliough  this 
iorni  is  n«it  familiar  to  me,  it.  <N-(«nrs  to  me  that  this  is  jMthwibly 
identicJil  uifli  the  di-virr  de.scnbod  above.  This  belief  is  siip 
p4nted  by  Mi.  CartcrV  statruiuil  that  it  is  employf<l  on  poly 
phase  loromotivcs.  In  passuig,  it  should  be  noted  that  the 
Kands  drive  may  be  used  with  any  svst'em.  so  loivj  a-s  two 
motors  are  cniploycd — or  perhaps  we  should  ^ay  t^^o  priniurv- 
driving  ageaits— as  it  is  ca.'^y  to  comcive  one  motor  «loing  the 
work  by  means  of  u  pijiion  and  two  spur  wh<"els. 

II  has  nlwavs  se<'m«»d  t-n  me  that    ll  •  '  «»l'  whv  the 


troubles   that   occur   in    electric    locon. 


jUippexl    wilh 


jack  shaft  aiul  side  r«xis  do  not  ocour  in  steaui  locomotives  is 
that  in  the  latter,  when  the  oonuecimg  ajid  couplmg  rods  are 
on    their   dead    centr.  in    line    wnh    their    cr.T-  '  o 

lotalonj  ilnrinff  rjjnrl  ini  nn  the  rmrk  J)h)x.     Tl,  ■• 

great  out.**tanding  <lifTerence  between  the  rod  Hud  cmnk  «lrive 


of  steam  locomotives  and  that  of  electric  locomotives  of  the 
jack-shaft  type.  In  the  latter,  both  the  nwtcn-  to  jack  shaft 
driving  rods,  and  the  jack  shaft  to  driving  wheels  coupling  rods, 
are  subjected  to  a  rotatory  driving  effort  when  on  their  dead 
centres,  and  it  requires  no  explanation  for  engineers  to  perceive 
at  cnce  that  this  is  bound,  sooner  or  later,  to  cause  trouble,  since 
the  crank  pin  at  one  end  of  the  rod  is  being  driven  round  whilst 
the  pin  at  the  other  end  of  the  rod  tends  to  remain  at  rest,  so 
that  the  rod  tends  to  pivot  about  the  second  pin  without  driving 
its  crank.  This  effect  is,  of  course,  most  pronounced  when 
starting  with  a  heavy  train. 

The  worst  case  in  point  is  obviously  a  vertical  motor  to  jack 
shaft  drive,  as  exemplified  in  the  4-4-2  locomotives  on  the 
Dessau -Bitterf eld  section  of  the  Prussian  State  Railway's,  and 
it  is  certainly  a  wonder  that  such  a  fundamentally  uhmechan- 
ical  job  was  ever  allowed  to  emerge  froni  the  shops.  Troubles 
of  all  sorts  were,  of  course,  legion,  and  the  machines  were 
always  in  for  bearing  repairs  and  heavy  structural  reinforce- 
ments. A  certain,  but  only  slight,  degree  of  improvement  i^s 
attained  by  adopting  an  oblique  drive  for  motor  to  jack  shaft, 
but  it  would  appear  to  me,  speaking  as  a  perfectly  impartial 
and  disinterested  engineer,  that  the  only  practicable  crank  and 
rod  drive  for  electric  locomotives  is  the  Kands  drive.  As  far 
as  I  am  aware,  no  troubles  from  bearing  and  structural  strains 
due  to  the  drive  have  been  experience  on  the  two  railways 
mentioned  above. 

In  view  of  the  great  and  growing  importance  of  the  question 
of  side-rod  drive  for  heavy  service  on  main  lines,  the  opinions 
and  experiences  of  experts  would  be  highly  interesting  and 
valuable — I  am,  Src, 

Ealing.  Jan.  17.  Pierre  Weil. 

P.S.— The  Kands  drive  was,  I  believe,  originally  introduced 
by  Ganz  &  Co.,  of  Budapest,  on  the  Valtellina  locomotives 
some  dozen  or  so  years  ago. 


SOME  PRINCIPLES  IN  INDUSTRIAL  LIGHTING.* 

(  Willi  ^jki-'ki]  reference  to  the  First  liipjrt  of  Ou.  JJi  jtarlinciitai  [Home  Offiri  \ 
Committee  on  Lighting  in  Factories  and  WorkslMpe.) 

BY   .T.  S.    DOW. 

The  author,  aft«r  referring  to  Vol.  III.  of  the  Report,  said  : — 
As  a  starting  point,  it   i.s  convenient  to  recall  the  definition  of 
'■  adequate  and  suitable  bghting  "'  applying  to  the  suggeste<l  general^ 
statutorj-    provision    '''^  requiring   adequate   and   snUable   lighting   m| 
general  lerm-s  in  ewri/  part  of  a  factory  and  uxtrkshop." 

.\(le<|uate  and  suitable  lighting,  it  is  suggeste<I,  .should  comply 
with  the  following  re<piirements  : — 

1 .  .\dequaey. 

2.  A  reasonable  degi*ee  of  constancy  and  imifomiity  of  illumination^ 
over  the  necessary  area  of  work. 

'^.  1-he  placinjj  of  shading  of  la nip<  so  that  the  light  from  them 
n<il  fall  directly  in  the  eyes  of  an  operator  when  engaged  on  his  v 
or  when  looking  horizontally  across  the  workroom. 

4.  The  placing  of  lights  so  a«  to  avoid  the  casting  of  extranetms 
shadows  <»n  the  work. 

In  addition,  there  are  the  provisions  2-7  in  the  report,  relating 
mainly  to  the  niininmni  degree  of  ilhnuiuation  (0O."»-(i-4  ft. -can 
according  to  circumstancj's).  which  is  considerc<]   nc,<  s?v.ir\    ii 
intert'itts  of  safety. 

I'rnvision  of  l\r(/uirrd  Illumination. — The  aulho»rcfcrh  lo  the  fact 
tli.li  the  Commit  tee  had  not  p;x*(  Kied  illuminations  8iii  ''  '  II 
<  l.iNM's  .if  work.     It  would  appea^r  also,  from    previou-  ■>. 

that  the  general  illumination  in  factories  is  over  estimated,  and  a 
general    illumination    of    .'i ft.-candle.s    is    <  •  !y    rare.     Before 

leavinp   the    question    of   the    minimiim    ii.  of   illumination 

rcquinxi  from  various  standpointis.  referenoe  may  be  made  to  two 
pnhiiiJl  ions  in  whi*  h  this  question  has  lx>en  di.sc^iier,!.     Thcr-    • 
lii-sily.  ilic  wcll-knowii  booklet  on  '"  Industrial  Illuminauon,  '  i- 
S4inii  \<  ,»js  ago  by  the  Xatioiud  EIcM.'tric  Light  A-s-sotiation.  in  v 
t'      ■     •  i\   practice  for  various    trade,'^    is   ijummariijod    in    a 

le   iiiiumer.     After  examining  the.se   tigiu^eis  c|os«>Iy  oi 
lueluu^i  to  thmk  that  ]x<rhH]ie'  it  js  hanlly  Heccssarj'.  with  our  \>r'- 
wnt  knowledpe.  to  nltonnjt  to  discriminate  quite  so  cIo.<»eIy  hptv   ■  " 

•  A'l'-trrict  of  an    IntrtHhiction    to    »  dis^Misunn    at  a  nipeting  «'t   v.< 
I  Illiiininntiii^  Kjitrinecrin^  Nticiety,  heW  on  .JaAMary  II,  I91t>. 
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the  requirements  of  different  operations  as  in  this  production.  The 
following  rough  classification,  contained  in  the  recent  code  prepared 
by  a  committee  of  the  American  Illuminating  Engineering  Society 
might  perhaps  serve  as  a  useful  guide  : — 


Class  of  work. 


Minimum 
illumina- 
tion 
(ft. -candles). 


Desirable 
illumina- 
tion 
(ft.-candles). 


Storage,  passage-ways,  stairways  and  the 

like 

Rough  manufacturing  and  other  operations 
Fine  manufacturing  and  other  operations  .. 
Special  cases  of  fine  work 


^  The  first  value  happens  to  be  identical  with  that  suggested  in  the 
report  of  the  Departmental  Committee  for  the  illumination  necessary 
in  the  interests  of  safety.  It  should  be  particularly  noted,  however, 
that  merely  specifying  a  certain  illumination  on  the  work  is  not 
enough  to  secure  "  adequate  and  suitable  lighting."  The  illumina- 
tion must  also  comply  with  the  requirements  stated  above  as  regards 
uniformity  of  illumination  over  the  working  area,  avoidance  of  glare 
and  avoidance  of  inconvenient  shadows. 

Avoidance  of  Glare. — The  next  consideration,  the  avoidance  of 
glare,  is  an  exceedingly  important  one.  This  is  the  requirement 
which,  of  all  others,  is  apt  to  be  disregarded  in  factory  lighting,  and 
Vol.  III.  of  the  Home  Office  Report  contains  frequent  objections  to 
installations  on  this  groimd.  Yet,  so  far  as  those  who  scheme  out 
factory  installations  are  concerned,  there  is  now  general  agreement 
that  glaring  points  of  light  within  the  range  of  vision  should  be 
avoided,  and  the  explanation  of  defective  installations  lies  more  often 
in  the  indifference  of  the  public,  who  have  not  yet  learned  that 
exposed  brilliant  lights  are  necessarily  wasteful,  and  even  insist  on 
them. 

Avoidance  of  Inconvenient  Shadows. — The  last  requirement, 
relating  to  the  avoidance  of  inconvenient  shadows,  is  clearly  one 
whose  application  will  have  to  be  studied  by  practical  experience. 

Prediction  of  Illumination. — The  author  referred  to  the  effect  of  low 
ceilings,  and  to  the  curves  given  by  manufacturers  enabling  calcula- 
tions to  be  made,  and  mentioned  the  following  rough  rule,  given  in  the 
American  "  Code  on  Factory  Lighting,"  as  worth  bearing  in  mind  : — 

"  With  modem  lamps,  roughly  1  c.p.  per  square  foot  produces  an 
effective  illumination  of  3  ft.-candles  when  the  lamps  are  arranged 
according  to  the  uniformly  distributed  overhead  system,  with 
mounting  heights  ranging  from  12  ft.  to  16  ft.  above  the  floor,  and 
when  the  light  is  directed  from  the  lamps  to  the  work  in  an  efficient 
manner." 

The  writer,  as  the  result  of  tests  in  average  interiors  during  recent 
years,  has  been  accustomed  to  reckon  general  lighting  installations 
on  the  following  approximate  basis.  Naturally  these  data  only 
apply  to  cases  in  which  an  even  general  illumination  is  aimed  at,  and 
typical  properly  designed  lighting  units  are  used  ;  they  are  also 
subject  to  some  modification  when  one  is  dealing  respectively  with 
very  large  or  very  small  interiors.  But  they  are  fairly  useful  as  a 
rough  preliminary  guide  : — 


Illumi- 
nant. 


Gas 


i 


System  of  lighting. 


Specific  consumption  per 
lumen  on  working  plane. 


Direct — 
Low  pressure 
High  pressure 

Indirect- 
Low  pressure 
High  pressure 


Cb.  ft.  per  hr.  per  ft. -candle. 

per  sq.  ft.  illuminated. 

001   —002 

0-02  —0-04 
0-005— 0  02 


Elec- 
tricity 


I 


Direct — 

Tungsten  lamps    

White  arc  and  half -watt  lamps . 
Flame  arc      

Lidirect- 

Tungsten  lamps    

Arc  and  half -watt  lamps 


Watts  per  ft.  candle  per 

sq.  ft.  illuminated. 

0-2  —0-3 

01  —0-2 

005—01 


0-4 
0-2 


— OG 
— 0-4 


In  these  cases  the  illumination  referred  to  is  that  on  the  working 
plane — i.e.,  the  level  of  the  tables  and  benches  where  work  is  carried 
on ;  but  it  must  not  be  inferred  that  the  light  directed  on  the  sur- 
roundings is  wasted.  In  many  cases  where  the  illumination  of  large 
vertical  surfaces,  diagrams,  shelves,  &c.,  is  important  the  additional 
illumination  shed  in  these  directions  by  indirect  and  semi-indirect 
systems  is  a  compensating  advantage  for  the  relatively  lower  illu- 
mination, for  a  given  energy  expenditure,  on  the  working  plane. 


General,  Lor/il  and  Localised  General  Lighting. — Both  in  framing 
rules  for  the  calculation  of  illumination  and  in  devising  recommenda- 
tions regarding  the  arrangements  of  lamps  with  respect  to  work,  the 
avoidance  of  glare,  &e.,  one  has  to  draw  a  dLstinction  between  general 
and  local  lighting.  There  is  no  doubt  that  the  line  of  demarcation 
between  the.se  two  methods  has  shifted  considerably  during  recent 
years,  and  it  occurred  tf)  me  that  it  would  be  of  interest  to  conclude 
this  Paper  with  a  few  remarks  on  this  subject. 

Local  lighting  is  still  regarded  as  essential  in  cases  where  the  work 
is  of  a  specially  delicate  or  complicated  character.  The  rise  in  the 
standard  of  illumination  during  recent  Nears,  and  the  development 
of  better  types  of  reflectors,  has  certainly  resulted  in  general  lighting 
being  anplied  in  many  cases  where  local  lighting  would  once  have 
been  considered  necessary  ;  but  there  still  remain  many  operations 
where  a  local  light  is  needed,  chiefly  ca.ses  where  the  illumination 
must  reach  nn  exceptionally  high  value — such  as  could  not  econo- 
mically be  provided  throughout  the  entire  room,  or  when  the  effi- 
ciency of  the  work  depends  on  the  play  of  light  and  sharle,  and  the 
craftsman  likes  to  alter  the  position  of  the  material  with  regard  to 
the  light  in  order  to  detect  small  irregularities  on  its  surface.  A  good 
example  of  the  transition  stage  from  local  to  general  lighting  in 
afforded  by  offices. 

It  is  sometimes  said  that  the  so-called  '  locali.sed  general  "  lightuig 
is  destined  to  disappear  entirely,  and  thiit  j)resently  we  shall  have 
only  local  or  general  illumination,  or  a  combination  of  the  two.  At 
the  present  time,  however,  there  seem  to  be  classes  of  rooms  where 
something  resembling  localised  general  lighting  is  inevitable. 

As  an  instance  of  an  industry  where  local  lighting  seems  likely  to 
be  replaced  by  general  illumination  one  maj'  take  clothing  factories. 
Here  we  usually  find  that  an  entire  room  is  occupied  by  rows  of 
sewing  machines  doing  almost  identical  operations,  but  the  illumina- 
tion requires  to  be  exceptional!}-  high,  especially  when  dark  materials 
are  used,  and  local  lighting  has,  therefore,  been  hitherto  largely 
employed.  In  one  of  the  very  latest  factories,  now  working  on  khaki 
material,  general  lighting  with  half -watt  lamps  has  been  adopted. 

In  one  room  the  con.sumption  was  1-25  watts  per  square  foot  of 
floor  area,  and  in  another  0'75  watts  per  square  foot,  the  illumination 
being  7-9  ft.-candles.  With  sewing  machine  work,  small  lamps  of 
5*5  c.p.  and  reflectors  placed  near  the  needle  are  sometimes  used. 

Another  circumstance  that  has  favoured  the  use  of  general  illu- 
mination for  factory  lighting  is  the  simplification  of  machinery  and 
diminution  of  shafting  and  belts,  owing  to  the  application  of  local 
electric  driving.  Generally  speaking,  in  machine  shops  where  there 
are  a  large  number  of  moving  belts  and  overhead  shafting  general 
lighting  is  inapplicable,  owing  to  the  interruption  and  flickering 
shadows  caused  by  these  moving  objects  ;  local  lighting  must  there- 
fore be  used.  The  same  applies  to  weaving  rooms  in  textile  mills, 
except  that  the  method  in  this  case  might  more  fitly  be  described  as 
localised  general  lighting,  seeing  that  one  light  is  commonly  allotted 
to  two  or  four  looms.  But  here  again,  in  the  very  latest  mills,  the 
obstruction  to  light  from  above  has  been  diminished,  and  a  well- 
diffused  system  of  general  lighting  might  in  this  case  be  practicable. 
There  are  many  points  in  connection  wirh  industrial  lighting,  such 
as  the  choice  of  large  or  small  units,  the  effect  on  the  illumination  of 
deposits  of  dust  on  the  lightmg  units,  the  need  for  correct  colour 
discrimination  in  certain  trpdes,  &c.  In  order  to  keep  this  intro- 
duction within  reasonable  limits,  I  have  also  confined  myself  to 
artificial  illummation.  I  should,  however,  like  to  conclude  these 
remarks  by  reference  to  one  other  matter — the  importance'  of 
reflected  light  from  the  surroundings.  This  reflected  light  is  most 
valuable  in  strengthening  the  illumination  in  parts  of  the  room  most 
remote  from  the  lamps,  and  kee])ing  it  above  the  minimum  necessary 
for  safety.  In  addit  ion,  it  is  now  recognised  that  most  objects  cannot 
he  completely  seen  unless  they  are  illuminated  from  many  different 
directions.  It  is  the  absence  of  these  refitcted  rays  which  mskes 
outdoor  lighting  such  a  difficult  matter,  even  when  the  illumination 
is  from  a  photometric  standpoint  relatively  high  and  uniform.  So 
well  is  this  recognised  that  in  some  factories  hi  the  United  St^itesnot 
only  the  ceiling  and  walls,  but  also  the  floor  am'  the  non-moving 
parts  of  machinery,  are  painted  in  a  light  colour. 

DISCUSSION. 

Ihe  CiLviKMAX  (Mr.  Gocdenoui^h)  pointed  out  that  in  sorting  letters 
at  the  Post  Office  the  oix>rators  found  it  restful  to  glance  oocasionall},- 
into  the  darker  portions  of  the  room.  They  actually  requested  modera- 
tion in  the  illumination. 

Mr.  H.  P.  W^HEAT  exhibited  a  great  number  of  photographs  of  lighting 
of  (Uft'ercnt  types,  and  dwelt  on  the  importance  of  diffusion. 

Mr.  C.  C.  Paterso preferred  to  the  importance  of  indirect  lighting,  and 
spoke  of  the  exacting  conditions  in  examining  fabrics.  He  also  referred 
to  the  necessity  for  a  "  diversity  factor  "  in  illumination. 

Mr.  A.  Cunning TOiSr  agreed  that  0-25  ft. -candle  as  a  minimum  was 
practicallj-  correct.  Hereferrcd  to  the  contrast  between  a  whitened  floor 
and  the  article  lying  on  it  as  an    assistance  to  work.     However,  when  a 
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railway  company  began  making  steps  white  they  accepted  responsibility 
for  this,  which  was  a  serious  matter. 

Mr.  S.  W.  WiLLcox  referred  to  the  necessity  for  a  light  resombUng 
daylight.  One  should  be  unconscious  of  it.  He  referred  to  the  physio- 
logical effect  jjroduced  by  the  pupil  dilating  admitting  more  light  into  the 
eye.     He  alsf>  thought  the  contrasts  should  not  be  too  severe. 

Mr.  Grigsby  agreed  regarding  the  0-25  ft. -candle  as  being  high 
enough  for  a  minimum  standard  of  lighting. 

.Mrs.  (^i.ocDESLKY  Brkrktox  referred  to  the  e.vhilarating  effect  of 
good  lighting,  and  stated  that  it  was  also  conducive  to  clfanliness  in 
factories,  i'ossibly,  also,  it  had  a  good  effect  on  the  spirits  of  the  work- 
jjeople. 

Mr.  Pitman  dealt  with  the  Moore  tube  system  of  lighting,  and  referred 
to  the  necessity  of  the  light  being  of  a  penetrating  nature. 


THE  DESIGN  OF  HIGH-PRESSURE  DISTRIBUTION 

SYSTEMS. 

The  following  is  a  report  of  the  discussion  on  Mr.  J.  I{. 
Beard's  Paper  at  the  Edinburgh  meeting  of  the  Scottish 
Local  Section  of  the  Institution  of  Electrical  Engineers  on 
Jan.  11,  1916.  An  abstract  of  the  Paper  appeared  in  our 
issue  of  Dec.  17,  1915  : — 

Mr.  A.  Pacje  said  the  increased  application  of  high-tension  distribution 
could  not  be  dissociated  from  the  influence  of  the  turbine.  Among  the 
essential  characteristics  he  was  inclined  to  ])laee  freedom  from  inter- 
ruptifjn  of  supply  second,  and  to  relegate  suitability  of  suj>j)ly  to  the  last 
])lace.  As  to  the  cost  of  operation  they  were  emjiloying  girls  in  Gla.sgow 
as  Hwitchgear  att<'ndantR.  The  most  important  point  in  switchgear  was 
the  circuit-breaker  which  should  be  caj)able  of  dealing  with  hea\7,-  short- 
circuit  currents.  He  would  likc^  to  know  the  author's  experience  with 
switches  fittcfl  with  air  cushi()ns  and  vent  i)i|K's  open  to  the  atmosphere. 
Also  if  th<'  Huntcr-Shand  switch  was  commercially  developed  and  what 
results  had  her-n  obtained.  Interlocking  gear  was  apt  to  lead  to  comjjii- 
cations  and  such  gear  would  not  prevent  the  operator  switching  in  an 
alternator  dead  out  of  phase.  The  most  interesting  part  of  the  Paper 
was  that  referring  to  the  economical  section  of  mains.  He  was  afraid 
th(!  results  obtained  by  the  author,  although  interesting,  would  not  be 
of  much  practical  use.  The  many  attempts  to  imitate  the  Merz  dis- 
C"iminative  protective  gear  was  a  sign  that  engineers  wanted  an  inter- 
connected system.  This  .system,  besides  saving  copper,  led  to  economy 
in  large  power  stations  where  without  it  there  would  be  a  tendency  to  nin 
the  station  in  four  or  five  sections  so  as  to  avoid  trouble  when  faults 
develo]M(l  outside.  Regarding  the  North-East  coast  system  he  wished 
to  know  what  instructions  were  given  as  to  the  distribution  of  wattless 
current  Ixtween  power  stations  :  how  was  the  load  between  sub-stations 
a.seertaincd  so  as  to  avoid  serious  overloading  of  some  cables.  Were 
ammeters  or  indicating  wattmeters  installed  on  every  feeder  ])anel  t 

Mr.  F.  H.  Whvsai.l  gave  an  account  fif  his  ])ersonal  experience  with 
])rotective  gear  and  said  that  the  Merz-Price  gear  was  satisfaetory  on 
account  of  its  applicability  to  .systems  alreaily  in  existenee. 

Mr.  ]).  A.  Stark  said  that  after  jkt.hohuI  expi-rience  with  /lO  miles  of 
I  I  .(M)()  vf)lt  overhead  mains  h<'  was  satisfied  that  such  mains  well  designed 
and  regularly  ])atro||e(i  were  as  reliable  as  underground  mains,  and  where 
ground  subsiflences  abounrled  they  were  ])articularly  .suitable. 

Mr.  \V.  ('.  Bkxon  asked  what  a))])a.-atus  the  author  would  use  for 
l.ce|iing  the  vullage  constant  in  outlying  districts. 

.NIr.  \V.  W.  L\(  KiK  pointfd  out  thai  with  rrganl  Ik  the  different  lay. 
outs  of  mains,  tlnTc  was  a  ditTerence  in  the  saving  effected.  In  another 
cose  the  whole  suj)ply  depended  on  four  mains  so  that  if  one  broke  down 
the  othr-rs  were  overloarled  by  '.V.l  ]UT  cent.  The  (JIasgow  problem  was 
flifferent  from  that  assumed  in  the  Paper,  as  they  had  individual  sub- 
stations with  a  ])lant  eaiiacity  of  .'>.(KKI  kw.  to  t>,(HKI  kw.  necessitating  at 
leant  one  feeder  to  each  >ul)-stat i<>n. 

Mr.  .1.  H.  HkauI),  in  leply,  said  the  l|iinterShaii<I  switeh  had  not  been 
sulliciently  long  in  us<"  to  warrant  the  expression  of  any  delinite  opinion. 
Some  of  the  interior-king  arrangements  recently  aclopted  were  not  verj* 
complicated.  In  taking  the  cost  of  (he  distribution  systenj  an<l  esti- 
mating the  vnlui-  of  the  loHses  he  took  two.thinis  of  the  fixed  charges 
not  two-thirds  of  the  cost.  The  regulation  of  wattless  current  JM'tween 
stations  was  carried  f>ut  by  the  whole  ojH-ration  J)eing  e<-ntr«'d  in  om-  man 
who  was  called  "  the  system  onginiHjr." 


PARLIAMENTARY  INTELLIGENCE. 

ELECTRIC  LIGHTING  OF  TRAINS. 

Ill  till    House  of  Commons  last  week  Mr.  PnMyman  st«ted,  in  n'ply  to 
a<|ueslion,  lliat  thi>  Ronrd  of  Tra<le  hail  Ix^en  in  fr'«|iiei)t  "   tirr 

with  the  railway  comjianies  on  the  siib)cct  of  siihstitutii  for 

gas  in  the  lighting  of  trains,  and  they  had  recently  asked  the  ■  miipanK's 
wl'.at  further  steps  they  could  take  to  accelerate  the  change  on  main  line 
express  services.  The  replies  received  showed  that  the  companies 
generally  had  made  considerahir  progress  in  effecting  the  c'innge.  but 
the  work  had  been  interfered  with  <iwing  to  shortage  of  lab<inr  and 
mnterinl  <  auscd  by  the  war.  The  Uo.ird  of  Trade  were  fully  alivr  to  the 
inii>ortanie  of  tl»e  matter,  and  it  would  continue  to  receive  their  carrful 
nttentifin. 


LEGAL  INTELLIGENCE. 


Taylor  &  Farley  v.  West  Bromwich  Corporation. 

Thi.>  ca.se  was  again  before  Mr.  .Justice  Neville  on  Friday. 

Mr.  W.M.  Mackenzie  (for  plaintiffs)  said  that  an  interim  injunction 
had  been  granted  restraining  the  Corporation  from  discontinuing  or  cur- 
tailing the  supply  of  electrical  energy  for  power  to  plaintiffs.  By  an 
agreement  (made  in  1914)  plaintiffs  were  entitled  to  a  supply  of  electrical 
energy  for  five  years,  but  recently  the  Corporation  had  sent  a  letter 
threatening  to  cut  off  the  supply  of  energy  during  certain  hours. 

Mr.  Wheeler  (for  the  Corporation)  said  there  was  a  difficult  question 
of  law  to  be  decided  on  the  contract,  and  that  could  be  best  dealt  with 
at  the  trial.  Until  then  the  Corporation  would  give  an  undertaking  in 
the  terms  of  the  order  made  over  that  day.  They  would  not  discontinue 
or  curtail  the  supply  at  anytime,  during  night  or  day.  But  plaintiffs 
should  give  an  undertaking  that  if  defendants  succeed  at  the  trial  they 
would  pay  for  power  supplied  to  them  at  the  same  rate  as  other  con- 
sumers. 

His  Lordship  :  I  don't  like  that  form  of  undertaking.     Let  it  be  in  the 

usual  form. 

Damaging  Electric  Planing  Machine. 

At  Govan  Police  Court  last  week  Robert  Duncan  was  chirged  with 
having  damaged  an  electric  planing  machine  at  which  he  was  engaged  in 
an  estabii.shment  in  which  Government  work  was  being  done.  It  was 
stated  that  he  had  caused  the  damage  because  he  was  irritated  at  being 
transferred  from  one  machine  to  another.  He  was  fined  £10,  or  GO  days" 
imprisonment. 


Re  Cedes  Electric  Traction  (Ltd.)— -^  debenture  holders"  action 

liy  tiie  Austrian  Daimler  Motor  Co.  against  this  company  was  mentioned 
to  Mr.  .Justice  Neville  on  Friday  upon  a  motion  by  plaintiffs  for  the 
appointment  of  a  receiver  and  manager  on  the  ground  of  jeopardy.  A 
petition  to  wind  up  the  Cedes  Co.  had  been  presented,  and  it  would  be 
necessary  to  find  money  to  pay  the  weeks  wages. 

Mr.  Ward  Coldridge,  K.C.  (for  defendant  company),  said  there  was 
sufficient  money  at  the  bank  to  pay  the  full  amount  of  the  company's 
indebtedness  and  wages.  But  the  petition  had  created  difficulties  in 
getting  at  the  money.  The  company  had  important  and  remunerative 
contracts  running. 

His  Lordship  appointed  a  receiver  and  manager,  with  liberty  to  borrow 
enough  to  pay  the  week's  wages,  if  necessary.  But  he  recommended  the 
parties  to  lay  their  heads  together,  and  come  to  some  disagreement,  so 
that  the  petition  could  be  got  rid  of  before  the  hearing  of  the  winding-up 
|K'tition  on  Tuesday. 


EDUCATIONAL  NOTES. 


University  of  Liverpool. — The  I^nt  term  began  on  Jan.  11.  The 
special  matriculation  examination  or  the  entrance  examination  must 
be  passed  to  secure  admission  to  the  courses  of  instruction  in  the 
Faculty  of  Engineering.  Prosi>cctuses  and  full  jxirtieulars  of  the 
courses  m  electrical,  civil,  mechanical  and  marine  engineering,  design 
and  drawing,  mathematics,  physics  and  inorganic  chemistry  may  be 
obtained  from  the  registrar,  Mr.  F^dward  Carey.  There  are  well- 
e(juipj)ed  laboratories,  and  faciliiics  for  practical  and  research  wcirk 
are  available. 

Royal  Technical  College,  Glasgow.— In  the  annual  report  of  this 
college  it  is  stilted  that  '"  the  manipulation  of  tools  is  not  included  in 
fli<'  cnrriculum  of  the  college."  the  governors  being  of  the  opinion 
that  this  kind  of  knowledge  is  best  obtained  in  the  workshoiJ.  At  the 
re<piest  of  the  .Ministry  of  .Munitions  they  have,  however,  estp.,blished 
<<nirses  for  the  |ireliminarv  training  for  muniti(m  workers.  The 
effect  of  the  war  is  seen  in  the  reduction  in  attendances,  the  number 
of  day  students  having  fallen  from  ()(i9  in  the  .session  191 3- 14  to  44.5  in 
lOU-iri.  During  the  same  jx>riod  the  evening  students  decreased  in 
numbers  from  4.342  to  2,583.  There  are  l.Sl«>  nieinljers, students 
and  past  stmlenta  now  in  the  King's  service.  The  roll  of  honour  is  a 
long  one,  and  amongst  the  distinctions  awanled  we  notice  the 
N'ictoria  Cross,  the  D.S.O.  and  live  Military  Crosses 


Jamaica  Telephone  Service.  The  "  (Meaner "  (Jamaica)  states 
tliii;  the  lugtitiatiuns  between  the  directors  of  the  Jamaica  Telephone 
Co.  Aiui  the  (Jovemiuent,  for  the  extension  of  the  litx'uce  of  the  com- 
pany, have  n'sulted  in  the  grant  to  the  comiwiny  of  a  licence  for  10 
years. 

From  time  to  time  suggestions  have  teen  made  that  the  Government 
should  acquire  the  Kingston  telephone  plant.  The  company  recognised 
that  improvements  were  necessary,  but  as  these  would  involve  consider- 
able exjiendifure.  they  wmld  not  undertake  them  unless  they  were 
granted  a  licence  for  a  lengthened  jieriod.  The  matter  has  now  been 
!*eft1od.  and  the  dirretors  will  t^ke  up  the  qnoation  of  improvrmont*. 
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COMMERCIAL  TOPICS. 


Electric  Vehicles     ^^  ''  interesting  to  note  that,  following  the  ex- 
in  India  ample  oi  a  number  of  English  electricity  under- 

takings, in  adojiting  electric  battery  vehicles  for 
service  in  connection  with  the  commercip-I  and  mains  staff,  the 
subject  of  their  employment  in  India  is  receiving  consideration.  It 
would  appear  that  the  rickshaw  is  generally  employed,  not  only  for 
passenger  service  but  s,lso  for  purposes  of  goods  transjjort.  We 
notice  that  our  contemporary  "  Indian  Enguieering "  is  calling 
attention  to  the  modem  design  of  electric  battery  vehicles,  and  is 
eulogising  its  suitf^bility  for  service  in  Indie^n  cities  where  electrical 
energy  is  available.  Manufacturers  and  regents  for  these  vehicles 
should  take  note  of  these  recommendt?,tions,  p^nd  put  themselves  into 
touch  with  what  will  doubtless  i^rove  to  be  ?j  large  and  profitable 
market.  In  mp.ny  of  the  Indian  cities  the  streets  are  steep  a.nd 
narrow,  but  this  fact  will  prove  no  deterrent  to  the  emplojonent  of 
battery-driven  cp.rs,  whether  they  p»re  intended  for  use  as  commercial 
or  passenger  vehicles.  Our  contemporK,ry  suggests  that  some  form 
of  regenerative  control  might  be  introduced  on  cars  for  use  in  excep- 
tionally hilly  districts. 

*         *         *         * 

Gas  OoDOsltion  to  ^  ^^'^^  °^  what  we  consider  unreasonable 
Electricity  Supply,  opposition  on  the  part  of  the  gas  interest  to  a 
propospJ  to  extend  electricity  supply  recently 
occurred  at  Newport,  Mon.  The  Corporation  were  invited  to  put 
forward  i^roposals  for  supply  to  the  Mp^esglas  Works  of  the  G.W.R. 
Co. ,  and  for  this  jjurpose  they  took  the  usual  steps,  and  were  successful 
in  obtaining  the  necessary  m  p,y-lcaves  and  sanctions  of  the  interested 
parties,  including  the  South  Wales  Electrical  Power  Distribution  Co. 
The  Gas  Company,  however,  instituted  a  very  vigorous  ojiposition 
to  the  whole  proposal,  and  took  advantage  of  their  statutory  rights 
to  oppose  the  application  to  the  l3oard  of  Trade  (in  accordance  with 
their  long  standing  policy  regp.rding  the  municipal  electricity  under- 
taking). The  Board  of  Trade  decided  to  hear  them,  and  a  full 
inquiry  was  held  in  London  on  Wednesday  last,  at  which  the  Chairman 
of  the  Committee  (Mr.  John  Moxon),  and  the  borough  electrical 
engineer  (Mr.  A.  Nichols  Moore),  gave  evidence  on  behalf  of  the 
Corporation.  After  a  somewliat  protracted  hearing  the  Board 
intimated  that  it  was  their  intention  to  accede  to  the  Corporation's 
application  and  grant  them  the  necessary  order  to  carry  out  the 
proposed  extension. 


Progress  of 
South  Shields. 


The  borough  electrical  engineer  at  South  Shields, 
Mr.  H.  S.  Ellis,  has  lost  no  time  in  applj-ing  for 
sanction  to  borrow  money  to  put  into  operation 
the  powers  which  have  been  conferred  upon  the  South  Shields 
Council  by  their  I9I5  Act  for  hiring  electric  motors  and  cooking  and 
beating  apparatus.     The  full  details  of  this  scheme  p.re  set  out  in 


another  column.     A  point  of  considerabb  interest  is  tha*  wh  ch  deals 

with  the  sale  of  apparatus  and  the  carrying  out  of  wiring  work 
through  electrical  contractors.  The  arrangement  j>ro[K)sed  will,  we 
feel  sure,  give  complete  satisfaction  to  the  electrical  contractors,  in 
the  town,  r,nd  also  to  the  Electrical  Contrpx-tors'  As.sociation.  Mr. 
Ellis  is  anxious  to  get  on  with  the  connecting  up  of  electrical  appa- 
ratus other  than  lamps,  and  evidently  he  appreciates  the  importance 
of  avoiding  a  quarrel  with  a  section  of  the  indu.stry  which  can  be 
most  helpful  to  him  in  the  attaining  of  his  object.  When  the  elec- 
tricity consumer  applies  at  the  Corjwration  showrooms  he  will  be 
informed  that  the  direct  sale  of  new  apparatus  which  he  may  be 
pleased  with  p^nd  wish  to  purchase  can  only  be  effected  through  a 
contractor.  In  many  cases  an  electrical  contractor  may  be  an 
immediate  neighbour  of  his,  and  where  this  is  .so  he  will  naturally 
place  the  business  in  his  direction.  If  he  is  not  familiar  with  any 
contractors,  the  Corporation  will  furnish  a  list  from  which  he  can 
make  a  selection.  It  will  be  noticed  that  the  prospective  consumer 
will  pay  list  prices  for  his  apparatus,  and  of  the  trade  discount  a 
proportion  will  go  to  the  Corporation  and  the  remainder  to  the  con- 
tractor. This,  however,  applies  onlv  in  those  cases  in  which  the 
consumer  goes  to  the  Corporation  in  the  first  instance  without 
reference  to  a  contractor.  The  whole  of  the  trade  discount  is, 
however,  taken  by  the  contractor  if  he  introduces  the  consumer 
direct.  Mr.  Ellis  is,  of  course,  under  no  obligation  under  the  Act 
to  work  with  the  local  contractors,  but  it  transpired  at  a  meeting  of 
a  representative  number  of  local  contractors  that  they  were  in  com- 
plete agreement  with  the  arrangement  whereby  the  Corporation 
should  be  credited  with  a  sum  equal  to  10  per  cent,  of  the  list  price 
on  all  articles  sold  at  the  showrooms,  whether  by  the  showroom  staff 
or  one  of  the  contractors. 

In  regp.rd  to  hiring  motors,  Mr.  Ellis  has  particularly  in  view  the 
smaller  class  of  power  user  who  nm  factories  or  small  works,  for 
which  electric  driving  is  ideal,  but  which  are  unable  to  make  the  , 
initial  outlay  necessary  for  the  purchase  of  a  motor  outright.  He 
has,  therefore,  provided  in  his  scheme  not  so  much  for  the  larger 
power  user,  represented  by  the  shipyard  firms,  but  for  the  more 
modest  manufacturer  to  whom  we  have  referred.  The  rates  for 
motor  hiring  are  being  fixed  upon  a  basis  which  will  be  mutually 
advantageous,  and  there  can  be  no  doubt  that  the  power  load  of  the 
undertaking  will  enormously  benefit  in  the  near  future.  We  must 
congratulate  Mr.  Ellis  upon  the  energy  with  which  he  is  applying 
himself  to  the  commercial  development  of  his  imdertaking,  in  spite 
of  restrictions  imposed  by  the  war,  .---nd  we  feel  sure  that  he  will 
shortly  be  able  to  point  to  a  greatly  increased  energy  consumption 
from  a  class  of  consumer  who  helps  to  flatten  out  the  peaks  in  the 
load  and  contributes  to  the  economical  operation  of  the  system. 

*         *         *         * 

It  is  announced  by  the  Colonial  Office  thatj 
Trade  with  according  to  telegraphic  information  from  the 

Hong  Kong.  Governor  of  Hong  Kcng.  complaints  are  being 

received  there  that  some  merchants  in  the  United  Kmgdom  are 
declining  to  complete  or  undertake  orders  from  Hong  Kong  merchants, 
on  the  ground  that  such  merchants  are  not  on  the  white  list  of  i>er- 
sons  and  bodies  of  persons  to  whom  articles  to  be  exported  to  China 
may  be  consigned  under  the  terms  of  tlr  Proclamation  of  September 
24,  1915.  This  Proclamation  does  not,  however,  apply  to  Hong 
Kong,  which  is  not  affected  by  the  white  list  regulations. 


Coal  Supply  for 
Municipal  Elec- 
tricity Works. 

templated  by    the 


Probably  there  is  no  subject  of  such  vital  im- 
portance to  electricity  supply  undertakers  as 
the  maintenance  of  a  regular  supply  of  coal, 
and  it  is  questionable  whether  the  step  con- 
Government  will  improve  matters.  At  all 
events  the  Electricity  Supply  Committee  of  the  Marylebone  Coi  n- 
cil  state  that  they  iinderstand  that  the  Government  contemplate 
introducing  measures  to  effect  the  pooling  of  the  whole  of  the  rail- 
way wagons  owned  by  traders  ui  the  coal  industry  of  the  coiuitry 
and  placmg  them  under  public  control.  The  Coimcil  usually  enter 
into  contracts  for  coal  with' factors  who  own  considerable  numbers  of 
wagons,  which  enables  them  to  supply  with  greater  expedition.  If 
this  proposed  pooling  were  carried  out  an  adequate  supply  of  coal  to 
their  works  would  be  made  more  difficult,  and  inasmuch  as  the  main- 
tenance of  the  supply  of  power  for  lighting  the  public  thoroughfares 
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and  the  supply  of  power  and  light  to  factories  in  many  cases  engaged 
in  the  manufacture  of  goods  necessary  to  the  war,  public  institutions, 
hospitals,  nursing  homes  and  nearly  10,(KX)  general  consumers  de- 
pends upon  prompt  deliveries,  the  Council  would  undoubtedly  \>c 
jjhiced  in  a  precarious  jKisitiijn.  They  recommend  that  the  Council 
send  a  communication  to  the  President  of  the  Board  of  Trade  pro- 
testing against  the  introduction  of  such  measures,  and  that  the  Par- 
liamentary representatives  for  the  borough  be  asked  to  support  the 
protest. 


IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

From  Jan.  10,  HJlO,  to  Jan.  15,  1916. 


Tn  view  of  the  increased  interest  which  is  Ixing  taken  in  the  gubject  of 
th(;  itr\portation  into  and  the  exportation  of  Kleotrieai  M!inufa<tiiref. 
from  ihe  United  Kint."loin.  we  resume  f)ur  weekly  list.-s.  (.SV**  al-fio  note 
at  foot  of  Kxporfs.) 

IMPORTS. 

Bf.isjol.— France :  Elec.  lamps,  22  pkgs. 

FoLKBsrouB..-  France:  Unenumerated,  11  pkgs. 

Criusbv. —France :  Unenumerated,  10  pkgs. 

Hull.— U.S.A. :  Electrodes,  11  pkgs. 

Liverpool.  —U.S.A. :  Electrodes,  177  pkgs. 

LoNDOU.  U.S.A.:  Elec.  machinery.  £2.082;  cirbon  candles,  £98;  elec.  lamps. 
£310;  telephone  material,  £120  ;  wire  and  cable.  £31  :  lamp  parts,  £95;  unenumerated. 
£5,663  26i^  pkgs.  Holland:  Elec.  lam  pi,  £2.896  505  pkgs. ;  lamp  parts,  £132  ;  wire 
and  cible,  £1,650  ;  unenumerated,  £-528.  France:  Carbon  candles.  £549  ;  elec.  lamps. 
£58;  electrite  crystals,  5  baps ;  unenumerated,  £532.  Japan:  Unenumerated,  £386. 
Sweden:  Telephone  materials,  £670.  Su/ii^crland :  Elec.  machinery,  £230;  carbon 
candles,  £1,4'0  ;  unenumerated,  £1,150.  /taly:  Wire  and  cable.  £1,1 19 ;  unenumer- 
ated, £48.  Canada:  Unenumerated,  £13.  Melbourne:  Elec.  bells,  3  pkgs.  Victoria: 
Telephone  materials,  £81. 

Southampton.  -France:  Unenumerated,  46  pkgs. 

EXPORTS. 

To  AvsTRALKsiA.— Auckland :  Wire  and  cable,  £176;  elec.  machinery,  £28;  un- 
enumerated, £236.  Melbourne:  Wire  and  cable.  £2,149 ;  elec.  machinery,  £929:  un- 
enumerated, £445.  Sydney:  Elec.  machinery,  £347  ;  elec.  glow  lamps,  £133  ;  wire  and 
c^ble,  £81  ;  unenumerated.  £546.  WellinPlon  :  Wire  and  cable.  £295 ;  elec.  machinery, 
£122;  glow  lamp-.  £502;  unenun^erated,  £360.  Adelaide:  Unenumerated.  £112. 
Fremantle:  Unenumerated,  £157.  Perth:  Unenumerated,  £145.  Chrislchurch :  Un- 
enumerated, £275.  Napier:  Unenumerated.  £25.  Dunedin  :  Elec.  machinery.  £1 18  ; 
unenumerated.  £.%.  Lytl'lton  :  Wire  and  cable,  £64.  New  Plymouth :  Elec.  machinery. 
£118.  Jesselton  :  Wire  and  cable,  £34.  Invarcargil :  Wire  and  cable,  £176;  unenumer- 
ated, £12.     Nelson:  Unenumerated.  £1 1. 

kvnicK.  Durban  :  Elec.  machinery.  £190  :  unenumerated.  £399.  Ca/eTown:  Un- 
enumerated, £157.  Port  Bliiabeth :  Elec.  machinery,  £59.  ro»i;/f^."  Telegraphmaterial 
622.     Delai;oa  Bay :    Elec  '1 42.     .Accra:    Unenumerated,  £167.     Secondi : 

Elec.  machi-icry,  £182  :   v.  \04. 

SjIJTH      ANTj      C"    ■■"■■•••  ■     '         A^:..-        I|.,,.r,  ,,r,.,.r  :(r..l        T 1    ITl  ^■,..,■l-, 

Columbia:  Une 
Punta  Arenas:  L 
£193. 

Hou-Asr-.—Am'te'dam :  Wire  and  cable.  £963  ;  elec.  machinery,  £240;  unenum«ratecl. 
£313.     '  id  cable,  £53  ;  unenumerated,  £1 13. 

Swi  Wire  and  cable,  £176;   unenumerated,  £1,800.    Stockholm: 

Wire  ••  '    "^"V 

le,  £2.565 ;  unenumerated,  £186. 
^40. 
£822 ;  unenumerated.  £239. 


Rvi-.-.     .  - .  , 

Norway.     Christiana : 
U.S  A      New  York:   U; 

Montreal :    Elec. 

£406.     St.  fohns: 
WK'iT  I:. 

Egypt. 
Arrn.-   ' 

/APAN. 
NDIA.  C 

£597.    cm 

un«ni!m'"r  . 

\- 

Java.  —  / 

China.-   /. .    . 
£123.    Shantihai:  W 
£130.     Hnrknv:   U- ■ 

Ita' 

Por 

pRAri'  )        I  ':■■;  ;  ■   ■     u: 
Elfc.  ni.-ic'iiiier/.  ('(vtO.      .'•' 


0;    unenumerated,  £177.    Quebec:    Un- 
£24. 

••;.uin"r„-.'  i,  £13.    St.  Lucia :  Unenumerated,  £33. 
nd  cable,  £100. 

'!  .•  Unenumerated,  £170. 
KMBNTS. — Bombay:   Unenumerated. 
y,  £1.352,  wire  and  cable.  £37;  telegraph  material.  £16; 
■    El"'-,  mnchln'rv,  €145:    v/lrf  .•jnd  c.iH".  £25      vr- 


.-.: ;.-.  .    _  ,  ..umeratr.i, 

.1;  unenumerated, £488.    Jientsin.   Unenumerated. 

.'9 

Naplti  :  Wire  and  cable,  £46. 
•  M8. 
:,  Llb7.     Pan:.:    li  ■  ~  •• 

Wire  and  cal-le,  £U 


FOREIGN  GOODS  (duly  |>ni(l  and  free). 

.  i;i;flj.  ..  ..-_.- 

■'! :     Unr: 

■       1    ■     I.     £42.         M  v'i  I V  :  1  li'uvi  .<  i.yj  ,     t..%>tT. 

Samarang  •  Unc;  .£51. 

Iiirye  ii'iiiiImT  ot  m  nm  in  tlie»i»  nffiriHl  n-liiii 
iiii.MJendinjz   liendint:    "  iii»iiuiiiierate«|    '   reiiite   to   wlinl    i^ 
"  ejectrioal  goculti  "  and  '•  tdectrical  niaterialH." 


enumerated,  £14. 
NoTK.      Th. 


>   tit.' 

d     R!« 


BUSINESS    NOTICES. 


The    businoHM  of    tlip   Wilstin'  Ap|>HrH(nH   C<».    at    Fiiichlry  lane, 
Hend<iii.    N.W..  -will  Im-  carried  (U>  in  futun'  tinder  tin   h{\\v  ,.(  tlie 
<;Ki1k«   IJadio  Apimratu.H  Co..  with   hmtl  «dbe««,s  ut    IS.  (Uvl    Mruad 
street,  lA)ndon.  E.C.     The  works  adilress  will  ivtuain  ns  at  pn'wiit, 

Wni.  \\  right  Nicholas  and  Arthur  Rowland  Mcok.  ronoiilting 
<<n«ineers.  Hull,  have  <liH,««dvcHl  jmrtnerHhin.  1  Vbtn  by  Mr.  Nirh..b«'». 
vho  continues  in   business  as  \V.   W.    Nitholas   .^   (\...   nt   Trinitv 


Hou.se-chambens,  Trinity  House-lane,  Hull.  Mr.  Meek  wUl  con- 
tinue in  business  on  his  own  account  at  Deddington-chambers 
Bowlalky-lanc,  Hidl. 

Plant  Wanted.  —An  advertiser  requires  a  second-hand  booster  set. 

Increase  of  Prices.— The  Bastian  Meter  Co.  notify  that  owing  to  the 
effect  of  the  war  on  the  cost  of  labour,  raw  material,  carriage  and 
other  items,  they  are  unable  to  maintam  the  reduction  introduced 
in  Julv,  1914,  and,  therefore,  they  are  reluctantly'  comi>elIed  to  revert 
to  their  pre-war  prices  as  under  : — 

Size  1  (20  amperes),  36s.  ;  size  2  (10  amiK-res),  30s.  ;  size  3a  (5  am- 
jK-res),  20.S.  ;  size  .'Jb  (5  amperes),  22.s.  6d.  ;  and  sizes  4a  and  4b  (3  am- 
IKTc.s).  15.S.  Prices  for  export  can  onh-  be  given  in  response  to  definite 
incjuiriei^  sjK'cifying  destination  of  goods. 

Patent  Exploitation.— The  proprietor  of  patent  No.  4,228/1909,  for 
'"  liiipruveineuts  in  electric  cut-out.s,"  desires  to  make  arrangements 
for  e.\p!oiting  same  in  this  coimtry.  Communications  to  Messrs. 
Haselline,  Lake  &  Co.,  Chartered  Patent  Agents,  28,  8outhampton- 
buikiings,  London,  W.C. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

An  application  for  the  discharge  of  Geo.  J.  T.  J.  Parfitt,  consultin  g 
electrical  engineer,  4,  Priorj'-road,  KejTisham,  Somerset,  will  b  e 
heard  on  Feb.  25  at  the  Guildhall,  Bristol. 

Clain.H  against  Wni.  Carey  Wild,  electrical  engineer,  57,  Rhodes- 
street,  Halifax,  are  to  be  sent  by  Feb.  2  to  Mr.  W.  Durrance,  12, 
Duke-street,  Bradford,  prejiarator}'  to  the  payment  of  a  dividend. 

Meetings  to  receive  accounts  of  the  winding  up  of  Easton  &  Co. 
(Ltd.)  and  Easton,  Andenson  &  Goolden  (Ltd.)  will  be  held  at  the 
offices  of  Sir  W.  B.  Peat  &  Co.,  11,  Ironmonger-lane,  London,  E.C., 
on  Feb.  I'l. 

A  meeting  of  creditors  of  Inventions  &  Appliances  (Ltd.)  (in  liq. ) 
will  be  held  at  36,  Church-street,  West  Hartlepool,  on  Jan.  21. 

The  Ilkeston  Motor  &  Electrical  Engineering  Co.  (Ltd.)  is  being 
woimd  up  voluntarily,  and  Mr.  Alan  Boaler,  accountant,  Nottingham, 
has  been  appointed  liquidator. 

Adjudication  Annulled. — The  adjudication-  in  bankruptcy  of  Wm. 
Harry  \\  ;is,s,  metnUurgist,  283,  Attercliffe-road,  Sheffield,  has  been 
annulled,  it  a])pcaring  that  all  debts  have  been  paid  in  full. 


ELECTRICITY   SUPPLY. 


EXTENSIONS. 

Bolton. — The  Corjwration  have  received  sanction  to  borrow  £2,215 
fi>r  the  electric  supply  undertaking. 

Darwen.  The  Corjwration  have  ai)plied  to  the  L.C.  Board  for 
Siuntidu  to  borrt)A'  .t.'{,00()  for  mauis  extensions  a:id  servicea 

Nuneaton.  —The  L.G.  Board  have  sanctioned  the  borrowing  of 
t.">."J2.'  fur  additional  generatuig  plant. 

Pembroke. — An  UKpiiry  will  be  held  on  Feb.  2  mto  the  application 
of  the  Lrlian  ("oiuicil  for  sanction  to  borrow  £15,000  for  extensions 
of  the  electricity  deiwrtinent. 

Stalybridge.  -The  Stalybridge.  Hyde,  Mos.sley  and  Dukmlield 
.Idint  I'laiMways  and  Electricity  lioard  have  a]>plied  to  the  L.G. 
lioard  for  sanction  to  borrow  £20.000  for  additional  plant  at  the 
generating  station,  extensions  of  mains,  &c. 

GENERAL. 

Aberystwyth  Fire.— In  refeiviuc  to  the  tire  which  occurred  at  the 
•  lectricity  works  oil  the  10th  inst.,  we  are  informed  that  the  cause  of 
the  ontbn-ak.  which  apparently  started  in  or  near  the  cable  trench 
Itelwocn  the  machines  and  the  switchboard,  has  not  been  ascertainwl. 

T\w  fin)  wa^<  discovered  about  4  a.m..  and  was  ])rom])tly  overcome  by 
1  'of  the  stftfT,  Injt  it  must  have  been  Vmrning  for  some  time.  a«  all 
'  iinic  caliles  were  dc!«troyed.  togeth<T  with  the  wires  and  cables 

Ml  I  Im  linck  o(  the  centn-  panel  (neutral)  of  the  Iward.  the  cables  from  the 
I'iitt-ry  and  'lie  ends  of  the  outgoing  feeders.  The  amount  of  damage 
haw  not  Ix-cn  fully  CBtiniated,  but  it  amotnitf"  to  several  hundred  jiotmds. 
I '•  Mijiply  of  lectrical  energy  was  resumed  on  the  afternoon  of  Wed- 
l'>y.  the  IL  li  inst. 

Brighton  The  Lighting  Committee  have  presented  another 
"  l'"it  on  tin-  ]iro[KiHal  t.        .'     .•  furtli'  ■  isein  the  cl  '   r 

'I'tii.    current.     The  .  and  n         _        (Mr.   John   >  •) 

has  now  iirrpared  a  detaileil  reiwrt  on  the  matter,  in  which  he  itoiiits 
out  that  the  coM  of  coal  has  risen  from  ITh.  .Td.  (the  j»rice  i)aid  before 
the  War)  to  438.  J»d,  jicr  ton.  an<l  in  addition  then*  are  other  factors 
whirh  are  likely  to  o|irrate  adversely  on  the  revenue. 

Mr.  Clu-istio  w»yi«  theic  in  little  doiiM  thero  will  W  a  deficit  on   thii 
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year's  trading,  and  that  next  year  tho  [Wi.sition  of  tPie  electricity  under- 
taking will  be  mo.st  serious  unless  the  rtsvc'iiue  is  suhstantiaiiy  increased. 
A  revision  of  the  chavges  made  fo  the  consumer  is,  therefore,  inevitable. 
He  also  stales  that  in  many  previous  reijovts  he  has  cxpresHcd  the  lio])e 
that  one  day  it.  would  be  jxissibk^  to  abolish  th(^  numerous  tariffs  which 
are  at  ))resent  in  force,  and  adopt  ofie  uniform  Hat  rate  as  the  initial 
charge  to  all  consumers,  and  by  giving  special  rebates  for  quantities 
common  to  all  classes  alike  still  afford  large;  users  a  supply  at  a  reasonable 
price.  The  ])resent  exceptional  conditions  offer  an  (excellent  o])portunity 
for  making  this  change,  and  he  would  strongly  recommend  the  aboliti(m 
of  the  maximum  demand  system  and  all  other  special  rates,  and  the 
adoption  of  a  flat  rate  of  5Jd.  per  unit  to  all  classes  of  consumers  (other 
than  power  users)' inside  the  borough,  but  subject  to  rebates  in  proportion 
to  the  quantity  taken  on  the  following  scale  :  For  first  1,000  units  con- 
sumed per  annum,  SJd.  per  unit  (no  rebate) ;  for  following  1,000  units, 
5d.  ;  for  following  1,000  units,  4|-d.  ;  for  following  1,000  units,  4d.  ; 
and  for  all  over  4,000  units  consumed  per  annum,  3|d.  per  unit.  For 
consumers  outside  the  borough,  a  flat  rate  of  6M.  per  unit.  The  rate 
for  supply  through  prepayment  meter  to  be  5^d.  within  and  6^d.  per  unit 
outside  the  borough.  The  power  rate  should  not  be  further  increased  at 
present.  The  street  lighting  charge  should  also  remain  as  at  present. 
The  tramway  supply  should  be  raised  from  l-35d.  to  1-4<1.  per  unit. 
Provided  the  sales  for  private  lighting  do  not  fall  below  3,000,000  units 
per  annum,  the  revised  charges  will  yield  annually  £12,500  more  than  the 
charges  in  force  before  the  war.  The  suggested  increase  to  the  tramways 
undertaking  is  estimated  to  produce  an  additional  annual-income  of  £340. 
The  Committee  recommend  that  the  charges  should  be  revised  a,ccor- 
dingly,  and  take  effect  at  the  expiration  of  the  current  quarter.  No 
alteration  is  to  be  made  in  the  charge  to  the  Hove  Corporation  for  the 
supply  of  electricity  in  bulk  to  the  parish  of  Aldrington — viz.,  5id.  and 
1  Jd.  per  unit. 

Hackney  (Loodor^.—The  L.C.C.  has  informed  the  Electricity  Com- 
mittee that  it  cannot  see  its  way  to  accede  to  the  request  to  suspend 
during  the  period  of  the  war  the  periodical  inspection  of  the  Borough 
Council's  electricity  pressure  testing  stations. 

The  County  Council  had  sent  this  same  intimation  to  all  the  metro- 
politan Borough  Councils  which  petitioned  in  favour  of  the  suspension. 
Hammersmith  Electricity  Committee  is  still  of  the  opinion  that  the 
undertakings  might  be  saved  the  testing  fees  and  the  services  of  the 
officers  engaged  in  collecting  the  records,  and  they  have  asked  Hackney 
Council  to  convene  a  conference  of  the  aiithorities  concerned  to  further 
consider  the  suggestion,  with  a  view  to  making  further  strong  represen- 
tations to  the  County  Council  in  favour  of  the  suspension  of  the  inspections. 

Halifax. — There  was  an  interruption  in  the  supply  of  electrical 
energy  for  traction  on  Monday,  and  the  tramcar  service  was  inter- 
rupted for  nearly  an  hour  and  a  half.  An  accident  to  a  generating 
set  was  the  cause  of  the  interruption. 

Huddersfield.— Aid.  Mossland  and  Mr.  T.  Shires  have  been  elected 
chairman  and  deput3'-chairman  respectively  of  the  Electricity  Com- 
mittee. 

Manchester.— The  scheme  of  the  Electricity  Committee  to  erect 
and  equip  a  new  power  station  at  Barton  is  referred  to  in  the  annual 
report  of  the  Employers'  Parliamentary  Association. 

The  Association  suppofted  the  application  to  borrow  £768,000  for  the 
new  generating  station,  and  as  the  result  of  the  Local  Government  Board 
inquiry  the  Treasury  sanctioned  the  borrowing  of  £432,470.  The  report 
points  out  that  the  national  importance  of  the  matter  will  be  appre- 
ciated when  ai'count  is  taken  of  the  great  engineering  and  textile  firms  in 
or  about  Manchester  who  are  dependent  upon  the  Corporation  for  their 
supply  (if  powr^r.  As  an  exaniplp  of  tho  groat  pa't  played  l>y  >Ta'.i<'hcstc\- 
at  present  it  may  be  stat^'d  that  80  per  cent,  of  the  khaki  dye  manufac- 
tured in  this  country  is  supplied  by  a  Manchester  firm. 

Newport  (Mpn.). — The  Corporation  were  recently  notified  by  the 
Oas  Company  that  they  would  opposp  the  application  for  leave  to 
give  a  supply  of  electric  power  to  works  just  outside  the  borough. 
As  there  was  a  good  supply  of  gas  the  company  thought  there  was 
no  justification  for  the  expenditure  of  money  on  the  extension  of  the 
electric  supply  mains.  However,  the  Board  of  Trade  thought  other- 
wise, for  they  have  authorised  the  proposed  extension  of  t'.e  supply 
mains. 

St.  Annes-on-the-Sea. — The  electrical  engineer  (Mr.  J.  H.  Clothier) 
reports  that  there  is  still  a  decrease  in  the  units  sold  for  lighting  and 
traction,  but  the  heavy  increase  for  both  industrial  and  domestic 
power  more  than  compensates  for  this. 

In  regard  to  the  coal  supply,  Mr.  Clothier  says  the  question  is  causing 
great  anxiety.  In  their  case,  one  contract  ran  out  at  the  end  of  the 
month,  and  although  he  had  sent  out  a  great  number  of  inquiries,  he  had 
not  been  able  to  secure  a  renewal  or  offers  for  any  quantity,  with  the 
exception  of  a  100-ton  lot.  He  anticipated  that  when  fuel  was  purchased 
it  would  be  at  very  enhanced  prices. 

Skelton  and  Brotton.— At  the  recent  Coimcil  meeting  it  was 
reported  that  there  were  368  private  consumers  of  electrical  energy, 
while  23  were  awaiting  connection. 

South  Shields. — The  Corporation  recently  approved  n  scheme, 
prepared  by  the  borough  electrical  engineer  (Mr.  Harry  S.  Ellis),  for 


hiring  electric  motors,  cooking  and  heating  a|)paratu8,  &c.,  and 
aj)plieatiou  has  been  made  for  sarictiou  to  borrow  £1,000  for  the 
scheme. 

The  power  to  engage  in  this  important  work  lias  liw-n  f  oiiferred  upon 
the  (Council  by  their  1<»1')  Act.  Sales  of  apparatus  and  wiring  work  arc; 
to  be  carried  out  tlnougli  contractors.  Mr.  Ellis  jjoints  out  that  when 
a  consumer  visits  the  municijjal  showroom  and  want.s  to  purchase  a 
motor  or  an  electric  oven  he  will  have  to  ho.  informed  that  the  sale  can 
only  be  effected  through  a  contractor.  If  he  knowH  of  a  contractor  he 
can  instruct  the  electricity  department  to  make  the  necessary  arrange- 
ments with  the  contractor  for  the  transfer  of  the  apparatus  from  the 
Corporati(m  to  him.  If  he  does  not  know  a  contractor,  they,  the  flepart- 
ment  are  a'  liberty  to  give  him  a  list  of  contraetors  and  let  him  decide  for 
himself  as  to  who  should  have  tho  order.  As  a  rule,  if  he  is  a  consumer, 
he  will  want  the  order  to  go  to  the  contractor  who  carried  out  the  in- 
stallation work  for  him  ;  the  other  case  will  probably  only  arise  when  he 
is  a  prospective  consumer  who  has  not  hitherto  had  deaUngs  with  either 
the  electrical  department  or  a  contractor.  The  purchaser  would  pay 
ordinary  list  prices  for  any  apparatus  bought,  and  the  Corporation  wouhl 
retain  a  portion  of  the  tradfe  discount  to  cover  their  showroom  and 
working  expenses  ;  the  remainder  would  go  to  the  contractor.  On  the 
other  hand,  if  the  contractor  introduced  the  consumer  then  the  whole  of 
the  profit  might  go  to  him.  Many  contractors  had  no  showToom,  and 
many  did  not  even  keep  any  stock,  and  therefore  it  paid  the  Corpora- 
tion to  keep  a  showroom  and  invite  contractors  to  make  use  of  it. 
They  had  been  doing  that  during  the  past  two  years,  but  although  they 
had  sold  all  sorts  of  apparatus  they  had  never  had  any  commission,  and 
much  of  tho  apparatus  would  never  have  been  sold  but  for  the  showroom 
and  their  own  efforts.  He  had  no  doubt  they  would  be  able  to  come  to 
some  such  arrangement  as  he  had  outlined  above  with  the  contractors, 
and  he  trusted  with  the  local  contractors,  although  the  Ast  did  not  bind 
them  to  work  with  local  contractors.  At  a  meeting  with  a  represen- 
tative number  of  local  electrical  contractors  they  decided  unanimously 
that  it  was  only  fair  that  the  Corporation  should  have  a  reasonable 
commission  to  set  against  their  showroom  expenses,  and  they  agreed  that 
the  Corporation  should  be  credited  with  a  sum  equal  to  10  per  cent,  of 
the  list  price  of  all  articles  sold  at  the  showroom,  whether  by  a  member 
of  the  electrical  department  or  by  a  contractor. 

The  Corporation  had  full  powers  to  hire  out  electrical  apparatus,  such 
as  motors,  heaters,  cookers,  irons,  grills,  hot-plates,  vacuum  cleaners,  &c,, 
all  of  which  articles  were  reliable  and  popular.  Such  a  scheme  was 
simple,  because  they  had  powers  to  deal  with  the  consumer  direct.  He 
considered  those  to  be  the  most  valuable  powers  which  they  had  ob- 
tained through  the  Act,  because  they  would  enable  them  to  secure 
consumers  who  would  otherwise  not  be  secured  owing  principally  to  their 
inability  to  lay  down  a  comparatively  large  sum  of  money  for,  say,  a 
motor,  cooker,  or  vacuum  cleaner.  He  was  prepared  to  recommend 
them  to  allow  him  to  start  hiring  out  alternating  current  motors  right 
away.  He  did  not  include  direct-current  motors,  because  these  were 
used  princii)ally  by  the  larger  works,  shipyards  and  dry  docks,  &c.,  in 
most  of  w  hicli  cases  the  owners  were  in  a  position  to  purchase  the  motors 
outright,  and  probablv  preferred  to  do  so.  Of  course,  if  at  any  future 
time  it  was  f(>lt  that  there  was  scope  for  such  a  scheme  he  could  ^report 
further  on  the  matter.  The  class  of  people  he  proposed  to  cater  for  were 
those  who  could  make  good  use  of  a  motor  but  who  were  not  prepared 
to  ])urchaso  same.  They  had  had  several  inquiries  already  about  motor 
hiring,  and  if  such  a  scheme  was  s.tarted  he  felt  sure  they  should  be  able 
to  secure  some  consumers  right  away.  Another  point  in  favour  of  the 
scheme  was  that  motors  were  now  more  or  less  standardised,  and  any 
motors  purchased  wouhl  be  almost,  if  not  quite,  as  good  and  as  efficient 
in  10  years'  time  as  tliey  were  to-day.  Owing  to  the  proved  long  life  of 
a  motor  the  hire  charge  could  be  made  a  reasonable  one.  For  uistance, 
a  motor  eostinff  £10  could  be  hired  out  for  about  £1.  10s.  per  annum, 
whirh  would  <:ove.  the  i(i)ay)uept  "f  th<  cost  of  the  moto-  i;i  hi  yca-.-^ 
plus  interest  on  money  outstanding  at  5  per  cent.,  and  left  a  snail 
amount  to  cover  maintenance.  £1. 10s.  was  equal  to  15  per  cent,  of  £10, 
so  that  whatever  the  cost  of  the  motor  might  be  it  would  only  be  neces- 
sary to  calculate  the  hire  charge  on  the  basis  of  15  per  cent,  of  the  net 
cost  (the  resultant  figure  to  be  an  even  one  for  the  sake  of  suuphcity). 
He  had  been  in  communication  with  a  firm  engaged  in  the  manufacture 
of  motors,  and  they: were  prepared  to  send  therx  a  few  motors  on  sale-or- 
return  conditions," so  that  thev  should  always  have  some  stock  to  meet 
requirements,  and  they  should  not  need  to  purchase  them  until  they  had 
made  all  arrangements  with  the  hirer. 

Sowerby.— The  Parish  Council  have  accepted  the  local  electric 
lighting  company's  revised  offer  for  the  electric  lighting  of  the 
district. 

Tottenham.— The  actitig  Engineer  has  been  directed  to  report  as 
to  the  cost  of  installmg  an  electric  motor  at  the  refuse  destructor. 

West  Hartlepool.— The  South  Durham  Steel  &  Iron  Co.  has  asked 
for  an  additional  supply  of  electric  power  and  the  supply  siib-com- 
mittee  has  been  authorised  to  deal  with  the  mater. 

Wigan.— At  the  recent  meeting  of  the  Council,  Aid.  Grimshaw, 
in  movincT  the  adoption  of  the  Electric  Light  Committee's  mmutes 
said  they  had  made  a  inuchase  of  16.000  tons  of  coal  at  the  price  of 
I4s.  6d.,  which  was  of  the  same  quality  that  they  bought  m  March 

last  for  lis.  6d.  ,  ,         .  •  *   - 

Replving  to  the  discussion  on  the  report,  he  said  he  quite  appreciatea 

what  had  been  said  with  regard  to  the  vice-chairman  and  himself  having 
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had  an  anxious  time.  They  had  more  than  an  anxious  time  ;  thev  had 
had  a  very  difficult  time,  and  were  not  through  it  yet.  They  had  not 
lost  sight  of  the  discussion  on  I.,anca.shire  hollers.  ^Tiether  they  would 
he  adopted  was  quite  another  matter.  They  had  to  discard  the  I>an- 
cashire  boiler  on  the  suggestion  of  an  inspector  of  the  L.G.  Board.  He 
did  not  think  they  could  put  down  Lancashire  Ix^ilers  at  Bradford -place, 
as  they  would  take  all  the  room  they  had  at  their  disposal.  However.  , 
they  would  not  lose  sight  of  the  suggestion,  which  had  a!sf>  been  made  to 
him  by  p<;ople  living  in  the  district.  There  was  a  very  good  j)rosp<ct 
before  the  Committee.  In  the  last  two  years  they  had  incrcas<'d  their 
supply  by  nearly  2,000,0(XJ  units,  and  they  had  customers  waiting  to  be 
linked  up  which  ought  to  increase  their  (nitput  to  '.i,(HH}.()(Hf — that  was  if 
they  had  the  material  to  supply  them  within  the  next  12  months — so  that 
their  output  within  the  next  IS  months  ought  to  Im-  10,000,000  units  jht 
annum,  which  was  a  remarkable  record.  It  would  involve  great  con- 
sideration on  their  part  to  get  the  best,  efficient  and  most  economic  plant 
possible. 


TRACTION   NOTES. 


Birmingham.— The  construction  of  the  Acf.tk':;  Crccn  tnimwr.y 
has  bcou  coinjjletcd  by  tlie  contractors,  Mes-srs.  Dick.  Kerr  &  Co., 
and  trial  trips  have  been  made  over  the  route  this  week. 

The  Tramways  Committee  reports  that  there  r-rc  now  7(KJ  women 
acting  as  conductors  on  the  municiiir,!  trn-;:cr,-;3,r-nd  that  their  work 
ha.-i  given  satisfaction. 

Dudley.—  A  tramway  accident  occurred  on  Sunday  evening  last, 
resulting  in  one  jicrson  being  killed  and  15  ))ersons  being  injured. 

A  doubic-deckiil  car  was  started  without  the  driver,  ami  travelled  a 
(juarter  of  a  mil<'  before  the  discovery  was  made  that  the  driver  was  not 
on  the  jdatform.  The  car  had  by  this  time  got  uji  a  good  K|Kcd  on  a 
wlight  gradient,  and  before  the  crmductor  could  get  to  the  brakes  the  ear 
jumped  tlic  j)()ints,  tore  U|)  the  roadway  for  10  or  a  dozen  yards  .".::d  then 
overtiiriud. 

London  Electric  Railway.- The  London  Khetrie  Railwivy  Co.  liiive 
iil)j)lie(|  (()  the  I'.oanI  of  Triule  for  an  order  to  extend  to  .Aug.  1"),  lit!  7. 
the  time  liniiterl  by  the  Comijany's  Act  of  191.'}  for  the  eomi)ulsory 
purchase  of  lands,  &c. 


TELEGRAPH  &  TELEPHONE  NOTES,    m 


Deferred  Telegrams.  The  Kastern  'iVlegr;v]th  f 'o.  announce  that 
chcaj)  rate  deferred  plain  liingiiage  telegrj-,ms  are  still  accepted  for 
transmisMion  over  their  lines  to  the  Colonies  nnd  other  countries 
where  tliis  service  applies;  jvl.so  week-end  E.F.M.  ( Kx|)oditioniMy 
Force  messages)  telegrams  to  and  from  soldiers,  .sr.ilor."--  ;nd  nurses. 
In  tho  case  of  .Australasia  !-,nd  South  .Americr.,  telegrams  r.re  tnms- 
mitterl  without  undue  rlel;  \  :  teiegrims  excdianged  with  other  jiarts 
of  the  world  served  by  the  (oinpany's  -\-f<iii  .n-  -.ulii"'.  I  t<i  delay 
owing  to  the  large  volume  of  trnflie. 

Telegraph  Service  With  Roumania.— The  (irent  .Northern  Tele- 
grajih  Co.  ;iiinoun<f  that  tiny  lia\e  introduced  urgent  service  with 
J{oumania. 

Tile  rate  is  triple  ordinary  rate     viz..   Is.  Ud.      Crgent  t<!.  grams  n 
ceive   priority  <>f  feiitnient   civer  other  jirivate   tcliir'nin-*.   In:t   a     apid 
service  eannot  )m>  guaranteed. 

Hull  Telephone  S.VStem.  -.\t  the  meetnig  of  Mill  Telephone  (oni- 
miltee  on  -Monday  the  City  .Aeeoiuitant  jiresented  a  summary  of  the 
accounts  of  the  telephone  syBtem  for  the  piwt  year  in  ronnoetion  with 
the  original  Corponition  system,  anil,  in  the  eas<'  of  the  Xatitinal 
'J'elejihone  svsteni.  wliieli  was  taken  over  from  the  (JoverumenI  from 
Jan.  1.  \U\'2. 

The  ineoiiii-  was  £1.1^.(575.  2s.  ltd..  w>«rkiin;  e.v]>enscs  tO.'i.lOI.  iKs.  (>J<I.. 
war  bonus,  Ac.  V2'2ii.  Is.  -Id.,  marriage  ddwricsand  jM-nKinn".  mid  one  year's 
eontriliutioii  to  stall  fund  t'l.ti^it.  2s.  M..  total  »;l(Ml.!».'>7.  It.  1 IM.  Interest, 
ninking  fund  ehnrges.  Ac..  Bbsorl«d  t;<2.:J2H.  t'.s.  Xi\.,  making  th<'  total 
exiM>iises  1:I:J;1.2S5.  I  Is.  "id.,  and  leaving  a  net  balnner  of  £.'».:j«9.  1  Ik.  1  |d. 
The  loan  repayment  charges  (ClO.tWO.  (w.  1<I.)  are  for  one  year  for  thi- 
original  iiinlerlakiiig.  anil  as  regards  the  old  National  iinde'taking  from 
the  date  of  Inirrowing  (May  (>.  lOII).      .Xfte*-  paying  lh<  .  of  the 

removal  of  (((Hi-ers  consequent  u|M>n  tlie  transfer,  and   i  rosl  of 

replacement  of  s\vil<'hb  >ard  eables.  there  X'ni.tins  ill,t»H4.  In.  "d.  in 
reserve  fund.  .\  Imlance  of  £."i,."»ll.  12s.  lOJtI.  als »  Htandx  to  rrrdit  of 
apjiropriation  aeeouiit  at  the  end  of  the  year.  The  not  rapital  exi"'ndi- 
ture  (£HtS.ls;<.  ^s.  M.)  includes  the  ]inreha^  of  the  ex  V  '  1  under- 
taking  ami  tM.Hm  certilird  liy  tiie  inanager  as  capital  ex,  <■  mnci' 

.Ian.  I.  I".U2.  The  total  rapital  outlay,  irn'BjK'ctivc  of  the  «^  «id  amomit 
for  depn-ciatioii,  is  t:U:i.l  12    ."is. 

Radiololpgraphy  in  Australia.     It  is  s(n.te<l  Ihr.t  thcranit.il  ox|<en 
diture  on  t!ie  .\usir:;|i;in  <  oininoiiwralth'!'  raiiotolograph  (itation  at 
Cftabvrra  will  be  «lH»ut  il8.:><K). 


Wireless  Apparatus  in  New  York  Harbour. — It  is  announced  that 
it  has  been  ofhcially  decided  that  all  belligerent  ships  entering  New 
York  harbour  must  dismantle  their  wireless  p.pparatus,  which  shall 
remain  sealed  until  the  vessels  are  again  on  the  open  ocean.  r^y 


EMPIRE  NOTES. 


Australasia. — -The  ratepayers  of  Gisbome  (X.Z.)  have  authorised 
the  municipal  authorities  to  raise  loans  for  works  in  connection  with 
water  supply  and  sewerage  £.50,000,  tramway-j  £30,000  and  electric 
light  and  power  extensions  £10,000. 

India. —  '  Indian  Engineering  "  says  the  Government  took  over  the 
electric  lighting  undertaking  at  Xuwara  Eliya,  Ceylon,  from  the 
lifjard  of  lm])rovement  on  Jan.  1. 

Klrrlric  Vfhirles  for  India. —  "  Indian  Engineering  "  points  out  that  as 
the  borough  electrical  engineers  in  England  have  mostly  taken  the 
initiative  in  the  use  of  electric  vehicles,  and  this  should  be  a  stimulus  to 
munici|)al  and  other  engineers  in  charge  of  electric  installations  in  India 
to  follow  their  example.  There  seems  no  reason  why  small  electric 
vehicles  should  not  displace  the  rickshaw  in  hill  stations.  At  Simla  the 
r'ckshaw  is  u.scd  universallj',  and  is,  with  its  four  refractory-  coolies,  a 
source  of  perpetual  annoyance.  Electric  vehicles  are  now  in  the  market 
that  will  take  most  of  the  gradients  found  in  and  about  Simla.  The 
overall  dimensions  of  the  car  need  not  exceed  about  11  ft.  by  5  ft.,  which 
would  be  inappreciably  larger  than  the  present  single-seated  rickshaw 
The  conditions  in  a  hill  station  arc  ideal  for  regenerative  control. 


FOREIGN  NOTES. 


Argentina. — .Authorisation  to  oi)erate  as  a  joint-stock  company 
has  been  conceded  by  decree  of  the  National  Government  to  the 
Couipafiia  .Argentina  de  Lamparas  Electricas  Z. 

The  local  electricity  supply  com]iany  have  tli.scontinued  the  supply 
of  electricity  to  the  municipal  authorities  of  San  Antonio  de  Areco  in 
consequence  of  the  non-payment  by  the  municipality  of  S22.000  (nearly 
t2,()()0)  due  to  the  company.  The  jmblic,  it  is  said,  are  disgusted  at  the 
awkward  situation,  which  is  due  to  municipal  maladministration. 

Japan. — 11. M.  A'^ice-Consul  at  Osaka  report.s  that  a  company  has 
been  formed  in  Osaka,  w  ith  a  capital  of  about  £35,700,  for  the  manu- 
facture of  caustic  soda. 

The  coin]>any  intend  to  use  an  electrolytic  process,  and  will  erect  a 
factorv  at  Kyushiu,  where  hydroelectric  jwwer  is  fairly  cheap.  The 
niHchinery  is  to  \k-  Ja])anese.  The  plans,  however,  have  not  30  far  pro- 
gressed b(\von(l  the  discussion  stage. 

Swiss  Electric  Railways. — The  Federal  Govemment  has  decided 
to  electrify  the  whole  of  the  Swiss  railways.  A  start  w  ill  bo  made  on 
the  Er<tf(l(l  Bellinzona  section  of  the  St.  flothard  line.  The  cost 
of  electrifyijig  the  Federal  rsilwaysis  estimated  at  £20,CMM).00!). 
which  rtill  lx»  raised  by  the  issue  of  5  \^t  cent.  Federal  bonds. 


MISCELLANEOUS   NOTES. 
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Emp;.'j  Fair.— .Messrs.  Brockie.  Haslam  &  Co.,  23,  Fleet-street, 
K.C.,  l.wVC  been  api>ointed  sole  official  advertising  agents  of  indiis- 
trio   of  tho  Empire  Fair. 

It  is  stPtctl  that  it  is  pro^wsed  to  erect  an  exhibition  building  which 
will  rover  an  ana  of  (ilO.OOtl  stp  ft.  (.'U  times  the  size  of  Olympia).  This 
builiiing.  which  will  be  known  as  the  I'alace  of  Industry,  will  l>c  opened 
early  in  1017  at  Willesden  C.recn.  Between  2,t)(Ht  and"  3.0t)0  exhibitors 
and  upwarda  of  70  tlistinct  trades  will  lie  represented,  and  then'  will  be 
lii  ditlerent  sections,  a  jirominent  ]>osition  amongst  these  .sections  being 
allotted  to  our  business.  The  .Advisory  Council  of  the  Industries  of  the 
Kni|>ire  Fair  consists  of  representatives  of  the  ]irinci])al  trade  ass:)ciations 
and  nianufaetu''iiig  houses  (d  (Jreat  Britain.  The  a<imini8trative  offioca 
are  ni  l.inrcbi  House,  Higli  Ibdlw-rn.  1/onilon,  W.C. 

German  Control  of  British  Industries.— Some  time  ago  r,n  article 
l>y  John  Hriton  appeared  in  the  "Sunday  Chronicle"  on  (JermRU 
inlhtonce  on  the  cleetricpl  indtistry  of  this  eomitrv.  The  rrtiole  dorJt 
more  jwrtieularly  with  the  ramihcations  of  the  A.E.G.  of  lierlin.  and 
.imong  ita  "  j  llicd  and  sulwrdinatc  "  compiinies  was  mentioned  tho 
Hritish  Thoinson-Hou.iton  C<i.,  of  Rugby.  We  are  infonnoil  that 
legal  proceedings  were  at  once  commence  I  by  the  Briti-h  ThumsoU' 
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Houston  Co.,  and  in  the  issue  of  the  "  Sunday  Chronicle"  for  the 
16th  inst.  the  same  contributor  writes  as  follows  : — 

I  did  not  say  that  this  company  (the  B.T.-H.  Co.)  was  owned  or  con- 
trolled by  the  A. E.G.,  but  this  inference  has  been  drawn  f-om  my  article, 
and  I  therefore  desire  to  say  that  it  is  unfounded.  The  t"uth  is  that  the 
B.T.-H.,  of  Rugby,  is  mainly  cont"olled  by  the  General  Electr'i'^:  ("o.,  of 
Schenectady,  which  in  its  turn  is  a  descendcnt  of  the  Thomson- Houston 
Co.  of  America.  The  Thomson-Houston  Co.  in  its  day  sold  its  Eu"opean 
patents  to  a  number  of  companies  on  this  side  of  the  Atlantic,  .some  of 
which  in  due  course  were  absorbed  V)y  the  A. E.G.  and  some  by  the 
G.E.  Co.  The  British  Thomson-Houston  Co.  belongs,  as  I  have  said, 
to  the  latter  category.  It  is  true  that  the  A.E.(J.  purcha.sed  the  German 
rights  under  the  patents  of  the  G.E.  Co.  and  B.T.-H.  Co.  in  exchange  for 
the  American  and  British  rights  under  its  ])atents,  but  I  am  glad  to  be 
able  to  state  that  the  German  comj)any  has  no  control  over,  or  interest 
in,  either  the  American  or  B"itish  company,  and  I  regret  if  any  other 
meaning  has  been  read  into  my  article,  and  if  any  harm  has  been  done 
to  the  B.T.-H.  Co.  thereby.  I  am  also  able  to  state  that  the  A.E.G.  has 
no  control  over  the  electric  lamp  business  in  this  country,  but,  on  the 
contrary,  by  reason  of  British  patents  it  was  obliged  to  purchase  from 
British  companies  all  such  lamps  as  it  sold  here. 

•  Inquest. — An  inquest  we.s  recently  held  upon  Richard  T.  Akers, 
who  was  killed  at  the  works  of  the  Efandcm  Electrical  Co.  at  Fall- 
ings Park,  Wolverhampton. 

Evidence  was  given  that  deceased  came  into  contact  with  a  live  electric 
wire  which  had  been  blown  down  by  the  gale. 

Mr.  Y.  T.  RiDGEWAY,  electrical  engineer,  said  that  when  work  was 
resumed  on  the  Tuesday  after  Christmas  he  had  all  the  fuses  with- 
drawn and  the  plant  was  rendered  safe.  For  the  wire  to  b?  "  alive  "  the 
fuse  must  have  been  put  back,  but  who  did  that  witness  did  not  Imow. 
He  had  no  idea  that  the  wire  was  hanging  imtil  his  attention  was  directed 
to  it.j^  It  had  been  looped  up.  Two  or  three  men  had  asked  him  about 
light,  but  witness  told  them  they  could  not  have  any :  he  suggested 
torches.  •"  He  did  not  know  who  replaced  the  fuses,  but  it  would  not 
require  a  deal  of  knowledge  for  anyone  to  do  it. 

Albert  Hooper,  head  of  the  battery  shop,  said  he  did  not  notice  the 
wire  hanging.     He  had  no  idea  who  could  have  replaced  the  fuses. 

The  jury  found  that  death  was  due  to  "  electrocution  "  as  the  result  of 
an  accident. 

Municipal  Contracts  with  Alien  Enemy  Firms.— Belfast  Corpora- 
tion have  adopted  the  following  resolution  : — 

No  contrar^t  shall  be  entered  into  with  any  person  of  German  or  Aus- 
trian nationality  ;  no  contract  shall  be  entered  into  with  any  firm  or 
company  whose  subscribed  capital  (whether  by  way  of  shares  or  other- 
wise) is  held  or  controlled  to  the  extent  of  one-third  or  upwards  by  per- 
sons of  German  or  Austrian  nationality,  or  with  any  other  person  who- 
soever who  acts  for  or  represents  either  directly  or  indirectly  any  German 
or  Austrian  firm,  merchant  or  traveller,  and  that  any  such  contracts  now 
in  existence  should  be  terminated  as  soon  as  possible. 

"  Willing's  Press  Guide." — We  have  received  a  copy  of  the  43rd 
(1916)  edition  of  this  publication. 

It  contains  the  iisual  features,  which  include  a  general  alphabetical  list 
of  newspapers,  annuals  and  other  periodicals,  a  British  classified  section, 
an  alphabetical  list  of  Metropolitan  newspapers,  a  list  of  the  same  payjers 
grouped  according  to  the  periods  of  publication,  London  and  suburban 
papers  under  the  districts  served,  London  addresses  of  provincial  papers, 
provincial  papers  under  towns,  under  counties,  &c.,  Colonial  and  foreign 
papers  and  London  addresses  of  same  where  such  exist.     As  usual,  the 


price  of  this  useful  work  of  reference  is  Is.,  and  it  ia  issncd  by  3Ie8srF« 
James  Willing  (Ltd.),  125,  St.-and,  L<jndon. 

Imports. — The  following  are  official  values  of  electrical  machinery, 

material  and  apparatus  imported  into  this  country  (a)  during 
December,  1915,  and  (h)  the  aggregate  figures  from  Jan.  1  to  Dec.  31, 
with  the  increases  or  decreases  compared  with  1914  : — 

Electrical  machinery,  {/t)  €l26,fi88  (including  generators  and  motors 
other  than  for  aeroplanes,  motor  cars  and  cycles,  £ll,()^A},  and  elec-trical 
machinery  unenumerated,  £11.5,0.38  (decrease  £.398,49),  (h)  £1,-521, .549 
(includin'^  generators  and  motors  other  than  for  aeroplanes,  motor  cars 
and  cycles,  £251,087,  and  electrical  machinery  unenumerated,  £1,269,862) 
(incrcise  £.588);  telegraph  and  telephone  cables,  submarine  (a)  £2,778 
(increase  £2,778),  (b)  £3,089  (increa.se  £1,320);  other  than  submarine, 
(a)  £538  (dccrca.se  £1,612),  (6)  £28,823  (decrease  £20,4fK)) ;  tcdegraph 
and  telephone  apparatus,  (a)  £13,487  (decrease  £14,839),  (6)  £122,481 
(decrease  £99,821)  ;  other  electrical  wires  and  cables,  rubber  insulated, 
(a)  £9,828  (decrease  £5,032),  (6)  £96,348  (decrease  £1491,39) ;  with  other 
insulations,  (a)  £2,692  (increase  £1,623),  (6)  £46,554  (decrease  £14,1-56); 
carbons,  (a)  £6,473  (decrease  £3,910),  (b)  £141,170  (increase  £16,356) ; 
glow  lamps,  (a)  £20,463  (increase  £14,013),  (h)  £1.54,1 13  (increase  £.33,-563) ; 
arc  lamps  and  electric  searchlights,  (a)  £39  (increase  £1),  (6)  £;ys.39 
(decrease  £2.54) ;  parts  of  arc  lamps  and  .searchlights  (other  than  carljons), 
(a)  £5,518  (decrease  £441),  (b)  £84,645  (decrease  £5,680) ;  primary-  and 
secondary  batteries,  (a)  £21,182  (increase  £14,275),  (b)  £165,196  (increa.se 
£16,947  ;  meters  and  measuring  instruments,*  (a)  £5, .596,  (6)  £34,276  ; 
switchboards,*  (a)  £190,  (6)  £5,630,  electrical  goods  and  apparatus  un- 
enumerated, (a)  £23,219,  {b)  £211,061.  Total  of  electrical  goods  and 
apparatus  other  than  machinerv  and  uninsulated  wire,  (a)  £112,003 
(increase  £22,087),  (h)  £l,096,234"(decrcasc  £146,-5.36). 

Exports. — The  exports  of  electrical  machinery,  material,  &c.  (a) 
during  December,  1915,  and  (b)  from  Jan.  1  to  Dec.  31,  with  the 
increases  or  decreases  compared  with  1914,  were  as  follows  : — 

Electrical  machinery,  (a)  £97,331  (including  railway  and  tramway 
motors,  £7,090,  generators  and  motors  other  than  aeroplanes,  motor 
cars  and  cycles  £58,996,  and  electrical  machinery  unenumerated  £31,245) 
(decrease  £8,641),  (6)  £1,400,200  (including  railwaj-  and  tramway 
motors  £586,684,  generators  and  motors  other  than  for  aeroplanes, 
motor  cars  and  cycles,  £699,416,  and  electrical  macliinerj-  unenumerated, 
£586,684  (decrease  £736,537)  ;  telegraph  and  telenhonc  cables,  .-ub- 
marine  (a)  £5,870  (decrca,se  £10,701),  (6)  £359.231  (decrease  £.30..597) ; 
other  than  submarine,  (a)  £41,085  (increase  £18,534),  (6)  £440.450  (in- 
crease £131,573) ;  telegraph  and  telephone  apparatus,  (a)  £15,570  (in- 
crease £4,392),  (/;)  £217,639  (decrease  £29,279) ;  other  electrical  wires 
and  cables,  rubber  insulated,  (a)  £33,050  (increase  £11,478)  (b)  £365.607 
(increase  £25,364) ;  with  other  insulation,  (a)  £50,924  (increase  £26.604), 
(h)  £519,-599  (increase  £115,087)  ;  carbons,  (a)  £374  (decrease  £84),  (6) 
£8,577  (increase  £870) ;  glow  ,lamps,  (a)  £10,688  (increase  £2.630),  (6) 
£157,014  (increase  £22,368) ;  arc  lamps  and  searchlights,  (a)  £2,684  (in- 
crease £2,181), (fi)£9,645(decrease  £4.011)  ;  parts  of  arc  lamps  and  search- 
lights (other  than  carbons),  (a)  £1,4,56  (increase  £1,251).  (6)  £22,220  (de- 
crease £299)  ;  primary  and  secondary  batteries,  (a)  £15,066  (decrease 
£3,425),  {b)  £196,255  (mcrease  £18.025)  ;  meters  and  measuring  imple- 
ments,* (a)  £12,896,  (i^)  £152,831  ;  transformers,*  (^()£12.'32,  (6)  £74.470; 
switchboards,*  (a)  £4,411,  (6)  £59,309;  electrical  goods  and  apparatus 
unenumerated,  (a)  £52,000  (decrease  £8,460),  (6)  £591,962  (decrease 
£273,522).  Total  of  electrical  goods  and  apparatus,  other  than  machi- 
nerv and  uninsulated  wire,  (^<)  £258,792  (increase  £74,429),  (6)  £3,180,809 
(increase  £102,209). 

*  Not  enumerated  separately  in  prc\-ious  years. 


TENDERS    INVITED. 


Oil  (or  Gas)  Engine,  Generator,  Accumulators,  &c. 

The  Deputy  Postmaster- General,  Brisbane,  requires  tenders 
by  noon  Feb.  28  for  the  supply  of  an  OU  or  Gas  Engme,  Gene- 
rf.,tor,  Accumulators,  Power  Board,  Distribution  and  Fuse  Cases 
and  Te:t  Table  Tablet  (schedule  370)  for  Townsville  Post  Office, 
for  the  Australian  Commonwealth  Postmaster-General's 
Dept.  Specifications  from  the  Deputy  Postmaster-Generr,], 
Brisbane. 

Electric  Generator  and  Water  Turbine. 

The  Public  Works  Office,  Wellington  (N.Z.),  invite  tenders  for 
the  supply  of  the  following  plant  and  material  for  use  in  connec- 

-  tion  with  the  Lake  Coleridge  electric  power  scheme  :  Until 
noon  Feb.  1 1  for  Pipe  Line  and  Accessories  (section  60);  until  noon 
.  March  8  for  supply  at  Lyttelton  of  3,000  kw.  Generat  )r  (section 
61 ) ;  until  noon  on  March  8  for  supply  at  Lyttelton  of  4,300  h.p. 
Water-turbme  (section  62).  Drawings,  specifications  and  con- 
ditions of  contract  from  the  Public  Works  Office,  Wellington, 
N.Z.  Specifications  and  forms  of  tender  can  be  seen  at  the 
Office  of  the  High  Commissioner  for  New  Zealand,  13,  Victoria- 

--      street,  Westminster,  S.W, 


Wiring  and  Fittings. 

Swansea  Education  Committee  require  tenders  by  noon 
Feb.  7  for  the  Electric  Lighting  of  Br\iimill  Infant  School. 
Specifications  from  the  Clerk,  9,  Grove-place,  Swansea. 

Telegraph  and  Telephone  Material,  &c. 

Tenders  are  iindted  for  the  supply  of  Wheatstone  Automatic 
High-speed  Receiver,  a  Wlaeatstone  Automatic  Receiver,  &c., 
to  the  Australian  Commonwealth  Postnuister-General's 
Department.  Tendei-s  to  the  Deputy  Postmaster-CTeneral, 
Brisbane  (Queensland),  by  Feb.  23. 

Tenders  are  invited  up  to  AprU  15,  1916,  for  the  supply, 
delivery  and  erection  at  Rockhampton  Telephone  Exchange 
(State  of  Queensland)  of  a  Common  Battery  .Multiple  Switch- 
board (Schedule  362),  or  an  Automatic  or  Semi-automatic  Switch- 
board and  Associated  Apparatus  (Schedule  361),  for  the 
Australian  Commonwealth  Postmaster-General's  Depart- 
ment. 
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Hydro-Electric  Generator. 

The  To^vn  Clerk,  Raetiiii  (North  Island),  X.Z.,  will  receive 
tenders  until  4  p.m.  March  14  for  suj)i)ly  and  erection  of  a  40  kw. 
Hydro-electric  Generating  Set,  Switchboard,  &c.     Specification 
and  drawing  from  Messrs.  H.  W.  Climie  &  Son,  Raetihi,  X.Z. 
Electrical  and  Tramway  Stores, 

Croydon  Corporation  want  tenders  by  10  a.m.  Jan.  24  for 
one  year's  supi)ly  of  General  Stores  for  their  Tramways  Dejiart- 
ment.     Schedules  (A  to  M)  from  the  Tramw a^-s  Manager. 

Pembroke  (co.  Dublin)  Urban  Council  require  tenders  by 
noon  Feb.  7  for  12  months'  supj^ly  of  Electrical  Goods,  Oils  and 
Colours,  &e.  Specification,  &c.,  may  be  obtained  at  the  Town 
Hall,  Ballsbridge,  co.  Dublin. 

HERMONDsiiY  (London)  (iiiardians  require  tenders  by  G  p.m. 
Feb.  1 0  for  one  year's  supply  of  Electric  Lamp.s,  Oils,  &c.  Fonns 
of  tender  from  the  Clerk,  28.'i,  Tooley-street,  S.E. 

Halifax  Corporation  require  tenders  for  12  months"  su))i)ly 
of  Lighting  Fittings,  Lamps,  SAvitches,  v.r.  Cables  and  Teleplione 
Wire,  o.h.t.  (),()00-yolt  Cable,  l.t.  Lead-covered  and  Armoured 
Cables,  Meters,  &'c.,  for  their  electricity  department.  Forms 
of  tender  from  the  Electricity  Dej)artment,  Fonndrv-strfot. 
Halifax. 

MiDnLESBROLGH  Corporation  retiuire  tenders  by  first  j)<.)st 
Feb.  7  for  12  month.s'  supjjy  of  Electric  Lamps,  Bolts  and  Nuts, 
Oils,  Paints,  &c.     SpecificatiouH  from  Borough  Engineer. 

Melbourne,  Brunswick  and  Coburo  (Victoria)  Tramways 
Trust  mvite  tenders  by  .Ian.  19  for  Wheels  and  Axles  (contract 
No.  30),  and  by  Feb.  18  for  Six  Radial-tyj)e  Trucks  (contract 
No.  28).  Specifications,  &c.,  from  the  office  of  the  Melbourne, 
Brunswick  and  Coburg  Tramways  Tni.st,  Coburg,  Victoria. 
Electrically-operated  Pumps  and  Motors. 

The  Metropolitan  Huaid  of  Water  Supj)ly  a)id  Sewerage, 
Sydney,  require  tenders  by  2  p.m.  Feb.  7  for  the  supply  and 
delivery  at  the  No.  1  pumping  station  at  Ultimo,  Sydney, 
N.S.W.,  of  Two  Units,  consisting  of  Centrifugal  Pumps  and 
Electric  Motore  (each  to  i)ump  4,000  gallons  per  minute),  with 
the  necessary  Switchboards,  Starters,  &c.,  and  spare  parts. 
(Contract  No.  1,301.)  Sj)ecification  and  fonn  of  tender  from 
the  offices  of  the  Board,  341,  Pitt-street,  Sydney,  N.S.W. 
Eolle    Tubes. 

.loiiANXLSjuiu;    Cuuiuil    want    tenders   (by    noon  Feb.    LI) 
for  supply-  of  2.30  IS  ft.  by  4  in.  Tnbc^s  for  NNater-tube  Boilers. 
Specification,  &c.,  from  the  Municij)al  Offices,  .lohannesburg. 
Freight  Car  Transferrers. 

Sydney  JIakbour  Trust  Comailssioner.s  require  tenders  by 
2  jj.m.  Jan.  31  for  three  electrically-operated  Railway  Freight 
Car  Transferrers  (contiact  li3/.30).     Specifications,  &c.,  from  the 
ComiiilHsioners'  Offices,  Circular  Quay,  Si'dney,  N.S.W. 
Electric  Tramway. 

Tenders  will  be  opened  on  Jan.  28  at  the  Direccii'm  General  de 
()l)ras  Pi'iblicas,  Miiiisferio  de  Fomento,  Madrid,  for  the  Con- 
struction and  Working,  for  (iO  years,  of  an  Electric  Tramway 
in  Madrid  (.Monte  del  Pardo  district).  Minimum  mlling  slock 
re(iuired,  three  motor  coaches  and  three  trailers.  The  concos.sion 
is  held  by  the  Sociedad  Trauvia  del  Estc  de  Madrid. 
Distribution  Loxes  and  Fuse.. 

Tenders  arc  rccpiired  fur  the  suppL'  of  Fiis*-  lij.^liinuliwn 
Hoxes  Hud  i'usc's  (contract  No.  2ti,l  1 1 )  for  tiie  \Ktuiuas  State 
Kauavay.s.  Specilications  from  Messrs.  John  Coates  &.  Co. 
(Ltd.),  11.3,  Victoria  stre.'t.  I><indon,  S.W.  Tenders  to  tlie 
Agent  (ieneral  for  Xicloria,  Melbourne- place.  Strand.  London. 
W.C.,  by  II  a.m.  Feb.  2. 

Ash-Handling  Plant. 

.Manihlstku  lOleclricity  Committee  reipiire  tenders  by  10  a.m. 
Jan.  28  for  Ash-handfing  Telpher  Plant  for  Stunrt-8trtH>t  Station. 
SiH-'cifications  from  -Mr.  \\  K.  Hughes,  Town  Hall.  -Manchester. 


m  TENDERS  RECEIVED  AND  ACCEPTED. 


Bekmond.sey  (London).— The  foUowijig  (cndom  have  l.»«cn  re- 
ceived by  the  Morough  Council  fornuitors  for  lightning  rni-her  pl.vnt  : 

.1.  Kvnns  A-  Co..  tlKS!).  l((.s.  or  £(512.  UU.  witlionl  HpaT  n-iu»tiin«8 
(nilcnifitivc,  onclowd  pipe,  ventilated  motorn.  £7«t»  or  £700):  G<'iu"ftl 
KU'itric  Co..  £rirut.  12s.  or  £tlK).  I2s.  (nltei  nntivi>.  totAlly-en<  I.-s-m!  nmtMis, 
£81.3.  U»8.  or  £727.  H)h.)  ;  Croinpton  &  (V.  (f.|nu  |r,s.  j«-r  v.ir.l  mn  <A 
oablo).  £.34t>.  lils.  or  £»)(».  12s.  ;    British  \'  ns.'  Co..  i.'.7(«.  \r».  or 

£fi'2''  los.  :  Hritish  'I'iioiuson- Houston  '  .  >!.  7».  or  £ol»3.  "h.  : 
S'lMuo   s  llrns.  *  Co..  C.V4.3.  l(»s.  or  £4<.M.  l(»s. 

Tin-  Coiuuil  was  nHoiniiuMulod  (o  noci>pt  the  tender  of  the  Oeneral 


Electric  Co.,  at  £550.  128.,  plus  15s.  per  yard  run  of  cable,  estimated  at 
£33.  In  their  report  on  the  .subject  the  Finance  Committee  stated  that 
t  hey  were  informed  that  when  the  General  Purposes  Committee  decided  to 
•-(•commend  the  Council  to  accept  the  tender  of  the  General  Electric  Co. 
they  did  so  upon  its  being  reported  to  them  that  it  would  be  the  lowest 
tender,  as  it  was  thought  Messrs.  Crompton  &  Co.'s  tender  did  not 
include  the  cost  of  changing  the  spare  armatures.  It  had  since  been 
ascertained  that  Messrs.  Crompton's  estimate  did  include  such  cost  as 
]i-ovided  fur  in  the  specification  ;  the  committee,  therefore,  recommend 
the  acceptance  of  Messrs.  Crompton  &  Co.s  tender. 

Barnsley. — The  Council  have  accepted  the  following  tenders  : — 
Willaiis  &  Robinson,  turbine  £2,590,  and  condenser  £2,1.30  :    Dick, 

K-rr  &  Co.,  alternator,  £1,980  ;    British  Insulated  &  Helsbv  Cables,  h.t. 

and  l.t.  feeders,  £2,241.  3s.  3d. 


PATENT   RECORD. 


BPECIFICATIONS  PUBLISHED. 

The  following  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  firmer  is  given  in  brackets  after  the  title. 

1914  Specificaticns. 

24,121  Rrnault.     Electric  illumination   systems,   more   particularly   for   automobile 
vehicles.    (3/4/14.) 

24  231  Armstrong.     Receiving  system  for  continuous  electric  waves.    (18/12/13.) 

Relates  to  a  wireless  receiving  system  in  'Ahich  the  receiving  circuit  is  coupled 
with  the  detector  circuit  by  a  combined  electro-static  and  inductive  coupling,  so  as  to 
facilitate  the  transfer  of  the  energy  of  high-fiequency  oscillaticns  from  the  wing 
circuit  to  the  grid  circuit. 

2i.23S  Gbipel.    Manufacture  of  rubber-covered  electric  conductors. 

24.502  BoussoN.    Vapour  electric  lamps.    (Convention  date  not  granted.) 

24.657  Kerr.    Train  control  apparatus. 

24,746  V/echsler.    Telegraphic  transmitting  apparatus. 

1915  Specifications. 
616  Gp.ay  &  Best.    Searchlights. 

647  Cole.     Electric  signalling. 
1 .090  Sterling  Telephone  &  Electric  Co.  &  Ward-Miller.    Electrical  terminals. 
2.014  Curtis  &  Igramic  Electric  Co.     Electric  control  apparatus. 
2.619  MiDCLEY  &  Vandervell.     Electric  starters  for  internal-combustion  enemes. 
3,261  Louise  Audrey  Maurice  (executrix  of  George  Maurice,  deceased)  &  Cash. 

Electric  light  fittings. 
4.045  Lundberc,  Lundberg,  Lundbbkc  &  Peoo.     Electrical  switches. 
5.727  Ellison  &  Anderson.     Means  for  attaching  electric  cables  or  conduits  to  switches 

and  the  like. 
5.879  Stur^.e.    Combined  electric  switch  and  wall  plug. 
5.839  Cable  Accessories  Co.  it.  Reeves.     Electric  heatir  e  elerrent. 
6.093  Beaver  &  Claremcnt.     Lead-jointing  sleeve  for  electric  joints. 
13.051  John.    Replaceable  electrical  safety  fuses. 


APPLICATIONS  FOR  PATENTS 

Note. — The  undermentioned  Applications  (except  those  marked  t)  are  not  open  to 
public  inspection  until  after  acceptance  of  Complete  S'  --'fir  j'-Vi^s.  Those  marked  *  are 
open  to  inspection  1 2  months  after  the  date  attached  to  :  v  have  not  beer,  published 

previously  in  the  ordinary  course.     Names  within  pai  .  e  those  of  communicators 

of  inventions  When  complete  Specification  accompanies  a/^plicalion  an  asterisk  is  ajfixtd. 

December  18.  1915. 
17,736  Creagh-Osbornb,  Hughes  &  Hughes  &  Son.    Magnetic  compasses, 

December  20.  1915. 
17.752  Jenssm.     Indicating  or  recording  the  frequency  of  periodic  currents. 
1 7,7.>3  TiLNBY  St  Jensen.    Control  of  electrical  Treasuring  instruments. 
17,754  jAMrs.    Variable  automatic  electric  power  cut-off  device  for  auxiliary  printing 

machinery. 
17.756  At;r  SRSON.  Atchley  &  Warsuston.    Sicnallb.g  apparatxis  applicable  for  pit 

shafts. 
17.769  W.sTKiNs.     li     •         '       '     '   ■        '      '' 'Jstion  engines. 
17.776  Jassav'ALLA.  .in. 

17,78:'  "  T  -'-I  r     .-: 
17,5:  Qo.,  U.S.)    Prrducing  ch«ricsl  reactions  In 

Decemt'-r21,  1916. 
17.833  WIL30N.  AvDBRSON  &  Curtis.    Sy.  t-ims  of  electric  welding.    (31/12/14,  U.Si)* 
17.814  Wu5CN.    System  of  electric  weldin-.* 
17.844  B.T.-H.  Co.    (G.E.  Co..  U.S.)    Starting  and  lighting  sets  (or  automobiles. 

17.856  CoNSTANTiNBSco  &  H^DDO.•*.    Wave  transmission. 

17.857  CcNSTANTiNEsco  &  Hadixjn.    St.^race  of  energy. 

D.  -?.  1915. 

17.876  Wrstirn  Electric  Co.    tW.  -ricCo..  Inc.,  U.S.)     Keyboard  controlling 

dcvicej.* 
17,878  WisHMAN  &  KiNTCN.    Cyclometer  re^bterlng  movement  drop*figure  action  for 


ISO.     V. 
:h.    Ro;  . 


Germany.)* 


December  23,  1915. 
17.930  Cox.     Electri.-.l  fu..  V-vp.  o,  !.  ^Lirr.-. 
17,946  SiEMB^s  i  1  tors  (or  tetep.hone  systems.    (Addition  to 

23.336  13.  • 

17.'554  Marconi's  WuiiLBss  TBi.bOKAfH  Co.  &  Franklin.    CoatrolHns  the  speed  of  a 

mai^hinc. 


IB.OK    •-' 


4   1915. 


s  and  li  ft  tnuilcallnstrumenti.* 


"lament  replaoeir.er. t  device  In 


1801 ..    ,        ...      „.  ..  „.c'transiJilsslor. 

""  ^:?0  CoNlTANTiNSSco*  Hap -CN.    H:  cy  wave  trsjumisslon  B^neratcr. 

Dr-^-:      .c    I  vis. 
18.047  STtWART     Manufacture  of  i :.      r  :r.cc.  of  metal  tnsuUted  agalr..-t  el»Ctroly»l»  mo 

AifT.-Gss.    Electric  heating «d«vk«.    (Addition  to  and 
c.  ..cation  on  15,685/15.    5/12/14  and  l6/:!/l6,  Svhittcrland.)* 
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FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Poplar  (London). — The  report  of  the  borough  electrical  enginee:- 
and  manager  (Mr.  J.  Horace  Bowden)  on  the  working  of  the  Borough 
Council's  electricity  undertaking  for  the  half-year  to  September  last 
contains  the  following  : — 

For  the  second  quarter  (the  September  quarter)  of  the  present  financial 
year,  the  net  figure  was  slightly  better  than  for  the  first  quarter,  £2,071 
(against  £1,286),  making  a  total  for  the  half-year  of  £3,357.  The  corrc- 
.sponding  figures  last  year  were  for  the  June  quarter  £871  and  September 
quarter  £1,.'536,  total  £2,407,  therefore  the  increase  to  date  is  £950,  of 
which  the  September  quarter  contributed  £535.  For  many  years  Mr. 
Bowden  has  advocated  that,  given  a  scientific  system  of  charging,  the 
summer  quarters  should  show  a  fair  proportion  of  net  profit.  In  former 
years,  and  in  the  case  of  almost  all  electrical  undertakings,  the  summer 
iialf  of  the  year  shows  a  deficit,  which  is  made  up  in  the  winter  half  by 
tlie  sale  of  high-priced  units  for  lighting.  Until  last  year  any  profit 
made  on  the  Poj)lar  inidertaking  in  summer  quarters  was  negligible,  and 
in  former  years  a  deficit  was  shown.  Had  similar  coal  prices  prevailed 
to  those  prevailing  in  the  first  haK  of  last  year  the  profit  would  have  been 
increased  by  £2,835,  and  as  Stepney  is  not  taking  a  standby  supply  this 
year,  the  net  revenue  account  is  depicted  by  £600.  The  war  has  also 
affected  materials  other  than  coal,  and  pay  to  dependents  of  men  on  active 
service  and  war  bonus  to  staff  account  for  £436 — total  £3,871.  Also  the 
revised  prices  for  lighting  and  domestic  supply  came  into  force  at  tho 
copxmencement  of  the  half-year,  which  reduced  the  average  p?'ice  for 
private  lighting  from  2-634d.  to  2-3d.,  equal  to  a  reduction  of  £522. 
Unappropriated  balance  at  March  31  last  was  £10,220,  and  the  amount 
since  earned  b-ings  the  total  to  £13,578.  Of  this  £3,500  was  allocated 
to  the  general  rate,  and  £1,000  granted  to  the  staff  imder  the  bonus 
scheme  ;  £1,972  has  been  written  off  owing  to  displacement  of  No.  4 
generator  set,  £1,792  has  been  expended  on  buildings,  whilst  £1,504  has 
been  spent  on  services,  meters,  wiring,  heating  and  cooking  installations, 
iV'C,  leaving  a  net  unappropriated  balance  of  £3,811.  Os.  3d.  The  capital 
debt  at  the  beginning  of  the  year  was  at  £315,048,  which  was  rcdi;ced 
during  the  six  months  to  £309,659. 

Southwark  (London). — At  last  week's  Council  meeting  the  Electric 
Light  Committee  reported  on  the  accounts  of  the  electric  1  ight  under- 
taking for  the  year  ended  March  31,  1915. 

The  committee  regretted  that  the  result  of  the  year's  working.was  a 
deficit  of  £6,410.  14s.  Hid.  Repayment  of  loans  required  £5,526.  6s., 
interest  £4,338.  lis.  6d.,  war  service  allowance, £228.  Is.  ll^d.,  and  the 
old  stokers  which  had  been  scrapped  cost  £320.  13s.  9-|d.,  total  £10,414. 
The  gross  profit  was  only  £4,002.  18s.  3id.  The  deficit  had  been  included 
.in  the  estimate  for  the  rates  for  the  current  year,  and  the  Finance  Com- 
mittee had  been  asked  to  make  the  necessary  transfer  of  £6,410.  14s.  Hid. 
to  the  eleet'icity  fund.  It  was  proposed  to  raise  a  loan  for  capital  expen- 
diture, including  amount  required,  to  March  31,  1916.  On  March  31 
last  the  capital  account  was  overdrawn  by  £1,657.  5s.  9Jd.,  and  appli- 
cation has  been  made  to  the  London  County  Council  for  sanction  to 
the  expenditure  and  for  a  suffi-  cient  sum  to  cover  the  estimated  outlay 
during  the  current  year,  estimated  at  £1,343. 

After  discussion,  the  report  was  referred  back  for  further  particulars. 


COMPANIES*  MEETINGS  AND  REPORTS. 


EAST  LONDON  RAIL  WAY. —The  report  for  1915  states  that  the  number 
of  passengers  carried  was  8,497,284,  against  6,172,121  in  1914.  Members 
of  his  ^lajesty's  Forces  travelling  on  duty  during  the  period  of  the  war  are 
not  included  in  these  figures.  At  tho  previously  ascertained  average 
rate  of  l-27d.  for  each  passenger  the  traffic  should  now  yield  about 
£45,000  per  annum.  Owing,  however,  to  largely  increased  bookings  to 
and  from  the  two  New  Cross  Stations  which  afford  relatively  full  mileage, 
the  above  rate  is  now  probably  higher.  Warrants  for  the  six  months' 
interest  on  the  2i  per  cent.  (Whitechapel  Extension),  the  first  3i  per  cent. 
and  the  second  charge  4  per  cent.,  class  A  debenture  stocks,  also  for 
7s.  6d.  per  cent,  for  one  year  on  the  second  charge  4  per  cent,  debenture 
stock,  class  B,  being  the  same  as  for  the  previous  year,  have  been 
posted. 

WESTERN  UNION  TELEGRAPH  CO — The  income  for  the  12  months 
ended  Dec.  31  last  amounted  to  §52,356,286,  while  expenses  (including 
maintenance  and  reserve)  were  $40,802,317,  and  interest  on  bonds 
81,335,588,  leaving  a  net  income  of  $10,218,381.  The  figures  for  the 
corresponding  period  in  1914  showed  a  net  income  of  $5,371,396. 


CITY  NOTES. 


MEMORANDA  (Jan.  19).— Bank  rate  5  per  cent,  (since  Aug.  8,  1914) 
Consols  5S4|  Consols  Pay  Bay,  Feb.  2.  Stocks  and  Share8  Ticket  Days 
Jan.  26  ana  Feb.  9.  Pay    Days  Jan.  27  and  Feb.  10.    Price  of  silver,  26|d 

BRAZILIAN  TRACTION,  LIGHT  &"P0WER  CO      LTD.) — A  dividend  of 

1  per  cent,  has  been  dcclareJ  on  th'-  oidinary  stock. 
BRITISH  INSULATED  &  HELSBY  CABLES(LTD.)— Warrants  in  payment 

of  the  preference  tUvidends  will  be  j)osted  on  the  2yth  inst. 

CALCUTTA  ELECTRIC  SUPPLY  CORPN.  (LTD.)— The  number  of  units 
sold  during  the  f(nu-  weeks  ended  Nov.  26,  1915,  amounted  to  1,7'»9,36G, 
compared  -with  1,075,864  units  in  the  corresponding  four  weeks  of  1914. 

COMPANIA  DE  ELEOTRICIDAD  DE  LA  PROVINCIA  DE  BUENOS  AIRES 
(LTD.) — A  meeting  of  the  holders  of  the  5  per  cent,  first  mortgage  gold 
bonds  will  be  held  at  24  &  28,  St.  Mary  Axe,  London,  E.C.,  to  consider 
a  scheme  of  arrangement  between  the  company  and  such  bondholders. 

RIO  DE  JANEIRO  TRAMWAY,  LIGHT  &  POWER  CO.  (LTD.)— A  dividend 
of  Ij  per  cent,  has  been  declared. 


ELECTRICAL  COIVSPANIES'  SHARE  LIST. 

What  were  known  as  "  oifioial  quotations  '  are  not  now  isaned.  but 
we  give  below  the  late^it  prices  at  which  aatual  transac  tiona  took  place 
on  or  before  Tuesday,  Jan.  18  The  greatest  oare  is  taken  in  oompiling 
the  e  figures     but    the  ditficuity  of  reritiuHtiou  is  ao^v    oach  iacrea^ei. 
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MBTA.L  PRICES. 

Messrs.  J.  B.  Camham  &  Sons,  132,  Upper  Thames-street.  London,  E.C.,  quota  under 
;s:e  J. an.  18,  the  following  as  the  present  basis  prices  of 


New  Mstals.  r-'  lb. 

Solid  Drawn  Brass  Tubes.... _«  ISl^d. 

Solid  Dravm  Copper  Tube*  ......  15]d. 

Braz-^d  Copper  TuD3j    «  15}  j. 

Blazed  Brass  Tube} «  17td. 

Brass  V.i-5 14|d. 

Copper  Wire    —  —  14.in. 

Rolled  Brass   ......._  14}d. 

Brass  Sheets   ^~.  — __..  14jJ. 


oer  ton 

English  Le«d £30   10     0 

Anttmoo/   .._...._.._.»      Nominal 


nn  ton. 
Copper  Sheeti    — ^........    £125    0    0 

Spelter  £83    0    0 

Mr  A.  Joseph,  Earl-stre«t.  I..ondon-road,  Southward   Lnndon,  SE.,  quotei  under  date 
}:,:..  18.  the  following  approximate  prices  o'  Scrap  Mbtai.s  i — 


Olo  Mbtalii  oer  ton. 

Clean  Scrap  Copper -  £32     0    0 

Braziery  CopDer  Scrap.  ...—  £73     0 

Clean  Scrap  Brasi «  £bO    0 

O'd  Lead     f;26  10 

Old  Zinc f.60 

Hollow  Pewter £115 

Black  Pewter £75 

Gun  Metal ....  _ £70 


0 
0 
0 
0 


per  ton. 

Aluminium  Cuttings    £125    0    0 

Clean  Mixed  Brass €62    0     0 

Clean  Copper £82    0    0 

Braziery  Copper £76     0     0 

Gun  MeUl £70    0     0 


per  ton 

Old  Lead £26    0    0 

Tea  Lead £24    0     0 

0:d  Zinc £64    0     0 

Hollow  Pewter £115    0     0 

Shaped  Black  Pewter   £75    0     0 


Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  !  Plumber's  Solder  (in  bar 
or  itrip).  £76;  Commercial  Tinman's  Solder.  £93;  Blowpipe  Solder.  £108. 
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We  Return  Thanks. 

On  behalf  of  the  family  of  the  late  Mr.  George  Tucker, 
as  well  as  on  our  own  behalf,  we  return  thanks  for  the  many 
letters  of  condolence  we  have  received. 


The  Lancashire  &  Yorkshire  Railway  Electrification. 

The  electrification  of  the  Manchester  to  Bury  branch  of  this 
railway  is  of  more  than  usual  interest  because  it  is  the  first 
example  in  this  country  of  continuous-current  working  at  high 
pressure.  In  this  case  the  pressure  selected  is  only  1,200  volts, 
but  it  is  the  outcome  of  experience  with  the  much  higher 
pressure  of  3,500  volts  on  the  line  between  Bury  and  Holcombe 
Brook.  Here  the  results,  although  nothing  has  been  published 
upon  the  subject,  appear  to  have  been  satisfactory,  and,  there- 
fore, we  may  perhaps  expect  to  see  an  extension  of  this  system 
in  due  course.  The  particular  features  of  interest,  however, 
in  the  present  line  are  the  use  of  a  third  rail  as  distinct  from 
the  overhead  system,  and  the  use  of  a  special  side-running  shoe. 
Owing  to  the  adoption  of  1,200  volts  it  became  necessary  to 
have  some  protection  for  the  third  rail.  An  under-running 
rail  has  been  adopted  on  many  lines,  but  the  clearance  available 
was  insufficient  on  the  Lancashire  and  Yorkshire  Eailwav  for 
this  construction  to  be  used.  Mr.  J.  A.  F.  Aspinall,  the  general 
manager  of  the  railway,  therefore,  designed  a  special  side- 
running  shoe,  which  we  illustrate  in  this  week's  issue  of  The 
Electrician.  One  difficulty  in  adopting  this  form  of  con- 
struction is  that  the  automatic  adjustment  depends  upon  a 
pivoted  lever ;  consequently  the  wear  cannot  be  so  uniform  as 
m  the  case  of  the  over-running  or  under-running  shoe  where 
a  direct  downward  or  upward  pressure  is  obtained.     We  shall 


be  interested  to  learn  in  due  cour.se  whether  this  .special  form 
of  construction  shows  any  disadvantages  in  maintenance. 
Minor  features  of  interest  are  to  be  found  in  the  precautions 
adopted  in  handling  the  continuous  current  at  the  sub-stations 
and  some  points  of  detail  in  the  rolling  stock,  which  we  shall 
describe  in  our  next  issue. 


Municipal  Electricity  Supply  Finance. 

In  non-industrial  towns  attempts  continue  to  be  made  by 
electricity  committees  to  increase  the  price  of  current.  Manv 
of  these  attempts  are  based  on  unsound  argument.  At  various 
times  in  these  columns  we  have  directed  attention  to  what  we 
will  now  call  the  rottenness  of  the  finances  of  certain  of  the 
municipally-owned  electric  generating  stations.  A  striking 
example  of  how  not  to  run  such  a  station  is  that  of  Brighton. 
In  this  south-coast  town,  contrary  to  the  advice  of  the  elec- 
trical engineer,  the  Council  has,  on  various  occasions,  appro- 
priated large  sums  from  the  "  profits  "  of  the  electricity  under- 
taking for  the  relief  of  rates.  Moreover,  considerable  expen- 
diture has  been  incurred  in  providing  plant  for  street  lighting 
purposes.  Now  that  there  is  no  street  lighting  to  speak  of  in 
Brighton,  the  remaining  consumers  are  expected  to  pay,  not 
only  the  increased  cost  of  the  current  actually  generated,  but 
also  the  interest,  depreciation,  sinking  fund  and  managerial 
charges  in  connection  with  a  section  of  the  undertaking  which 
represents  a  large  percentage  of  the  total,  and  which  is  of  no 
use  till  such  time  as  street  lighting  can  again  be  indulged  in  on 
an  extravagant  scale.  The  endeavour  to  adopt  a  rebate  tariflt 
beginning  with  5M.  per  unit  is  an  impudent  one,  for,  at  a  time 
like  the  present,  there  is  no  reason  why  big  hotels,  places  of 
entertainment  and  large  shops  should  not  bear  their  fair  share 
of  the  cost  of  the  undertaking.  This  fair  share  per  unit  is 
found  by  dividing  the  whole  of  the  fixed  charges  (less  street 
lighting  charges)  by  the  number  of  units  sold.  The 
attempt  to  saddle  consumers  with  any  part  whatsoe^■er  of  the 
losses  brought  about  by  the  absence  of  street  lighting  is 
unjust.  We  advise  consumers  of  electricity  to  bring  strong 
pressure  to  bear  in  order  to  get  these  wrongs  redressed,  and  we 
compliment  the  Brighton  Corporation  on  referring  back  for  the 
second  time  the  cjuestion  of  increased  charges.  To  those  who 
preach  economy  in  council  chambers  we  would  say  that  they 
should  carefully  study  the  methods  practised  by  the  gas  com- 
panies. 

Trading  with  the  Enemy. 

During  the  last  few  months  public  opinion  has  grown  more 
emphatic  in  the  demand  for  dealing  with  enemy  firms,  or  with 
firms  that  are  of  an  enemy  character,  although  apparently 
British,  and  who  are  trading  to  the  disadvantage  of  British 
firms  and  of  the  British  Empire.  A  further  Bill  has  now  been 
passed  with  the  object  of  dealing  with  these  matters,  and 
we  are  glad  that  steps  are  being  taken  in  this  direction.  At  the 
same  time,  it  must  be  admitted  that  the  subject  is  not  one 
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without  difficulty.  It  largely  resolves  itself  into  a  question  of 
mutual  treatmert  between  ourselves  and  our  enemies.  If 
British  firms  in  enemy  countries  are  being  treated  in  drastic- 
fashion  and  unfairly,  we  should  at  least  provide  ourselves  with 
the  pow«r  of  retalia:ion.  In  any  case,  however,  such  power 
should  be  used  judicially  and  should  be  applied  with  some 
discretion.  There  are  many  companies,  for  e.xaniple.  who  liave 
purchased  rights  from  aliens  by  means  of  shares.  In  cases  of 
this  kind  a  considerable  proportion  of  the  shares  of  the  com- 
pany may  be  held  by  enemy  aliens.  Such  companies,  however, 
cannot  in  anv  way  be  considered  as  enemy  companies,  and  a 
very  great  injustice  would  be  done  by  so  doing.  On  the  other 
hand,  it  is  obviously  undesirable  that  large  funds  should  be 
accumulated  by  companies  for  the  benefit  of  enemy  aliens 
immediately  at  the  end  of  the  war.  The  Bill  meets  this 
position  by  holding  up  profits  of  this  kind,  which  will  only 
be  released  by  an  Order  in  Council  when  it  is  found  that 
British  firms  in  enemy  countries  are  receiving  proper  treatment. 


British  Patents. 

Ix  close  connection  with  the  above  is  the  subject  of  British 
patents,  and  the  extent  to  which  our  present  system  meets 
the  needs  of  the  case.  We  are  glad  to  see  that  Mr.  Ruxciman 
quite  recently,  in  the  House  of  Commons,  e.\])ressed  the  view 
that  our  patent  system  should  be  overhauled.  There  is  no 
doubt  that  at  present  it  is  not  all  that  it  should  be.  We  think 
there  is  much  to  be  said  for  the  modifications  suggested  at  last 
week's  diinier  of  the  British  Electrical  and  Allied  Manufac- 
turers' Association  by  Mr.  James  Kkith.  These  suggestions 
include,  among  other  points,  a  *'  real  '"  search  to  ensure 
novelty  and  validity,  the  refusal  of  a  patent  unless  it  be  novel 
or  practicable,  the  abolition  of  renewal  fees,  and  the  extension 
of  the  period  of  a  patent  from  14  to  17  years.  With  regard  to 
those  suggestions  it  is.  of  course,  practically  impossible  for  the 
Patent  Ollice  to  guarantee  a  patent  against  prior  publication, 
but  very  much  more  might  be  done  than  is  done  at  present  to 
ensure  novelty.  In  compari.son  with  the  procedure  in  the 
I'nited  States  and  in  (iermany,  our  own  Patent  Office  does  not 
show  entirely  to  advantage.  It  is  chea])er  initially,  but  more 
expensive  in  the  long  run.  The  suggestion,  however,  that 
patentees  would,  on  the  whole,  prefer  to  pay  a  heavy  fee 
in  one  luiu])  sum  nuiy  be  doubted,  .\nother  ])oint  in  our 
present  .Vet  is  that  referring  to  c()m])ulsory  working.  This  Iims 
had  the  elTectof  causing  many  foreign  firms  to  lay  down  works 
in  this  country,  and  thus  to  give  em])loyni('nt  1o  liritish  laltoui  : 
but,  on  the  other  hand,  it  has  had  the  disadvantage  of  intro- 
<lucing  large  numbers  of  foreigners  who  were  not  altogether 
desirable.  In  many  ways  it  might  be  better  to  insist  u])on  the 
working  of  foreign  ])atents  on  a  rf)yalty  basis  iti  this  country, 
u  it  li  conijilcte  disclosure  of  ])rocesses. 


were  .sunk  into  the  ground.  The  steel  poles  terminated  some 
2  ft.  or  3  ft.  above  the  ground  level,  arid  the  cast-iron  bases 
were,  therefore,  heavily  stres.sed.  To  make  matters  worse, 
manv  of  the  castings  were  faulty  in  so  far  as  the  cores  had 
floated  in  the  moulds,  thus  leaving  very  little  thickness  of 
metal  where  metal  was  most  needed.  Standard  tramway 
practice  leaves  little  to  be  desired  in  the  way  of  pole  design  and 
fixing,  and  we  sugge.st  to  the  Post  Office  authorities  that  the 
public  highway  is  not  a  suitable  place  for  the  purpose  of  ill- 
conceived  and  ill-conducted  experiments  which  result  in 
several  tons  of  metal  falling  on  to  the  highway.  Had  we,  as  a 
department  of  the  State,  been  in  any  way  connected  with  such 
dreadful  engineering  we  should  not  have  sanctioned  the  pub- 
lication of  the  article  to  which  we  have  referred. 


Engineering  (?) 

TiiK  current  issue  of  the  Post  Office   Kler-lricnl  Engineers' 
"  .journal  "  contains  an  illustrated  description  of  a  jiarticu 
larly  bad  jjiece  of  engineering,  as  well  as  nn  account  of  what 
l)(>fell  the  said  engineering  nearly  two  years  ago.  when  it  was 
tried  and  found  wanting.     To  meet  the  .'esthetii'   tasf.os  of  tin* 
residents  in  a  <;ertain  town  it  was  decided  to  carry  the  trunk 
telejilioiic  and  telegrajih   lines  on   metal  poie.s  ax  far  a«  the 
borough  Ixmndarv.     All   went  well  till  a  ])nnt.»'<linicon  rame 
i)it.o  slight  collision  with  one  «»^  the  ])oh*s.  wlien  the  latter  broke 
oft  short  at  the  ba.se.     This  was  followed  by  the  sinuiar  frac- 
ture, in  (|uick  succession,  of  10  poles.     Koitunnt<»ly  this  alaim- 
ing  occurrence  was  not  attended  by  los«  of  life,  and  it  i»  to  be 
ho]>c(l  that  the  "  designers  "  pr<ifited  bv  the  experience.     The 
poles  were  of  steel  fixed  into  ornamental  cast-iron  babies,  whi<  h 


*— •» 


Comparing  Load  and  "Water  Rate  Curves. — ^The  "  Electrical 
World,  "  U.S.A.,  refers  to  a  case  where  an  obscure  water  leak 
was  deter  ed  by  comparing  the  load  curves  with  feed  water 
curves. 

"The  Electric  Locomotive."  Erratum.— ^Yith  reference  to 
Mr.  Pierre  Weils  letter  on  "  The  Elec-.ric  Locomotive"  in 
our  last  issue,  the  drive  referred  to  in  his  P.S.  on  p.  574 
should  read  "  Kando."  instead  of  '"  Kands." 

Motors  Replace  Compressed  Air. — At  Hamilton,  Ohio,  small 
power  electric  motors  are.  according  to  the  "  Electrical  World." 
replacing   compressed   air   for  operating   the  gates   of   level 


crossuigs. 


Battery  Signalling  Bells.— The  "  Iron  and  Coal  Trades' 
Review  "  reports  the  discussion  recently  at  Manchester  by  the 
A.ssociation  of  Mining  Electrical  Engineers  on  this  subject.  It 
was  pointed  out,  that  in  a  lecture  at  the  Society  of  Arts,  25 
years  ago  Prof.  S.  P.  Thompson  had  described  several  methods 
of  getting  rid  of  sparking.  The  most  satisfactory  of  the  coils 
tested  was  the  difterentially-wound  coil,  which  gave  no  spark. 
Most  of  the  speakers  referred  to  the  very  great  importance  of 
bell  signalling,  the  whole  work  of  the  colliery  depending  on  it. 

Elevator  Motor. — According  to  the  '"  Electrical  World," 
the  \Vestinghou.se  Co.  of  East  Pittsburgh.  Pa.,  has  brought 
out  a  motor  of  the  induction  type  which  has  two  windings. 
For  low  speed  service  (250  revs,  per  min.)  a  24-pole  winding  i^ 
u.sed,  and  for  high-speed  work  (850  revs,  per  min.)  an  eight- 
])ole  winding  is  used.  The  motor  develops  a  high  torque  at 
low  speed  with  a  starting  curreiit  only  50  per  cent,  above  the 
full-load  current.  Tlie  motor  is  made  in  two  sizes — viz.,  25  h.p. 
and  .3.")  H.l'.  ratings. 

The  '7alue  of  the  Experimental  Fan  in  the  Mining  Laboratory. 

In  a  Paper  read  reccJitly  before  the  .MaJicluster  tioulugical  and 
Mining  Society,  Mr.  D.  E.  Thomas,  B.Sc.,  deals  with  the  testing 
of  n\ining  fans.  Tests  of  a  "  Sirocco  "  fan  electrically  driven 
gave  an  efficiency  of  81-5  ])er  cent,  with  3-4  in.  water  gauge  and 
a  mine  opening  of  15-9  sq.ft.  He  compared  Bateau's  and 
.Murgue's  formuhr  by  means  of  an  experiment.al  fan,  and  con- 
cluded that  the  value  of  the  "  vena  contracta  "  in  the  latter 
formula  is  about  OwO.  in.st.ead  of  0-65.  He  considei-s  there  is 
still  a  big  field  for  research  in  ventilation  work. 

"Beama  Journal."    The  current  issue  of  this  well-printe<l 
quarterly  contains  a  number  of  interesting  articles,  amongst 
which  may  be  mentioned  "  Protection  for  National  Pi' 
"  The  Equilibrium  of  Societv  "  and  "  Science  and  lui;.. 
by   Prof.  S.  1'.  Thomjison.  '  Mr.  T.  C.  Edler  contributes  an 
informative  art.icle  entitled  "  Electrical  Finance  and  Industrial 
lianking.  "   and,   under  the   heading   "  Unfair  Handicaps  on 
P>ntisji   Export  Trade,"   Mr.   V.   Broadlient  deals  with   the 
questions  of  export  duties,  transport,  canal  and  wat^r-bornc 
tralfic.  through  rat^\s.  ocean  freight  and  rebates.     We  have 
dilficTiJty   in   understanding  the  raison   d'dre  of  the  article," 
'  Power  Factor  Meters  "  and  "  Automatic  Control  Gear,"'  a- 
they  appear  not  only  to  lie  somewhat  out  of  place  in  a  non- 
teohnicAl  j«>urnal,  but  als^o  to  be  lacking  in  originality. 
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f  A[New  Standard  Light  Source.-  -Mr.  L.  A.  Jones  describes 
a^new  liglit  source  in  the  '"  Abridged  Scientific  l*ublications  " 
of  the  reseaich  laboratory  of  the  Eastman  Kodak  Co.,  U.S.A. 
This  consists  of  an  acetylene  burner  giving  a  long  thin  cylin- 
drical flame.  It  is  insensitive  to  air  currents,  and  has  a 
uniform  intoisity  over  a  considerable  length.  The  results 
show  that  such  a  burner  is  sufficiently  accurate  and  reliable  for 
all  ordinary  purposes.  The  only  apparatus  necessary  to 
control  the  intensity  is  a  simple  water  manometer,  whereas 
with  an  electric  standard  some  form  of  potentiometer  is  usually 
necessary. 

Gas  and  Hygiene. — A  recent  ar-ticle  in  the  American  "  Gas 
Age  "  sums  up  the  results  of  an  investigation  as  follows  : 
"  It  can  be  said  that  there  is  no  question  but  that  gas  lighting 
stands  behind  electric  lighting  in  every  respect,  for  the  latter 
causes  no  vitiation  of  the  air,  develops  no  humidity  and  mois- 
ture and  produces  little  heat."  It  appears  from  the  results  of 
experiments  that  the  claims  for  superior  ventilating  effect  of 
gas  does  not  exist.  The  tests  made  were  various,  one  of  these 
being  the  cooking  of  sauerkraut  in  the  room,  and  then  observ- 
ing how  long  the  odour  could  be  detected  in  the  room.  There 
was  no  difference  in  the  rooms  lighted  by  gas  or  electricity. 
Tests  for  CO  2  showed  a  higher  percentage  for  gas,  and  two 
curves  illustrating  the  decrease  of  bacteria  in  the  air,  when  sub- 
jected for  a  definite  time  to  gas  or  electric  lighting,  showed 
little  difference. 

The  Colour  of  Illuminants. — Mr.  L.  A.  Jones,  of  the 
Research  Laboratory,  Eastman  Kodak  Co.,  U.S.A.,  has  "a 
Paper  in  the  "'  Abridged  Scientific  Publications  "  on  this 
question.  Usually  colour  analysis  has  been  made  by  the 
trichromatic  method,  whereas  in  this  Paper  Dr.  Nutting's 
monochromatic  method  is  used.  Observation  showed  that  no 
measureable  variation  occurred  in  sunlight  between  9  a.m.  and 
3  p.m.  Sunlight  reflected  from  a  non-selective  surface — viz., 
magnesium    carbonate — was   used   as   standard    white.     The 

following  results  were  obtained  : — 

Sunlight 100  per  cent,  white 

Average  clear  sky 60  „  ,, 

Standard  candle   13  ,,  ,, 

Pentanelamp   15  ,,  ,, 

Tungsten  glow  lamp    35  ,,  ,, 

Mercury  vapour  arc     70  ,,  ,, 

Helium  tuhe 32  „  ,, 

Crater  of  carbon  arc 59-67  ,,  ,, 

Acetylene  flame  (flat)  36  ,,  „ 

Other  interesting  data  is  given,  such  as  the  energy  radiated  per 
unit  area  for  different  surfaces. 

Business  and  Engineering. — An  interesting  Paper  on  the 
above  subject  was  read  recently  by  Mr.  F.  G.  Hatch  at  a  meeting 
of  the  Junior  Institution  of  Engineers.  The  author  pointed 
out  that  the  fbiished  article  has  to  be  designed,  material  must 
be  purchased,  processes  are  required  to  manufacture,  and 
finally  the  product  has  to  be  sold.  He  dwelt  on  the  fact  that 
an  engineer  is,  as  a  rule,  a  poor  business  man,  and  too  often 
fails  to  realise  that  all  his  actions  are  eventually  judged  by  an 
£.  s.  d.  standard.  He  referred  to  the  value  of  stocks  and 
shares,  and  as  an  example  quoted  the  financial  position  of  38 
engineering  firms.  These  firms  on  the  average  paid  a  dividend 
at  the  rate  of  5-9  per  cent.  About  14  of  these  were  below  this 
figure,  and  the  author  very  rightly  drew  attention  to  the 
difference  between  such  cases  and  gilt-edged  securities,  and 
referred  to  the  necessity  for  industrial  concerns  paying  reason- 
able dividends  to  cover  depreciation.  The  author,  in  urging 
the  importance  of  the  business  attitude,  pointed  out,  that, 
although  every  business  man  need  not  be  an  engineer,  it  was 
of  the  utmost  importance  for  engineers  to  be  good  business  men. 

Water-Power  of  Sweden. — Mr.  Sven  Liibeck  read  an  in- 
teresting Paper  on  the  above  at  the  International  Engineering 
Congress  ]-ecently  at  San  Francisco.  Taking  the  high  and  low- 
water  seasons  into  account,  he  estimates  the  total  turbine 
horse-power  available  for  utilisation  at  6-3  million.  As  early 
as  1400  water-power  was  used  in  connection  with  the  iron 
industry,  the  next  great  development  being  the  wood  pulp 
industry  of  1870.  Sweden  is  rich  in  lakes,  so  that  the  "  run 
off  "  from  the  rivers  is  comparatively  uniform,  and  in  addition 


the  lakes  are  situated  on  high  plateaus,  fio  that  their  regulating 
effect  is  of  value  for  long  and  important  parts  of  the  water 
course.  The  cost  of  storage  of  an  effective  horse-power  works 
out  at  £2.  14s.  to  £5.  8s.  It  appears  that  in  1915  the  ttytal 
turbine  horse-power  installed,  or  under  con.struction,  was 
850,000.     This  is  used  as  follows  :— 

Iron  industiy    28  per  cent. 

Timber  and  pulp  industry  30 

Textile  indu>^try    5 

Electrochemical  indu.strj-    H         „ 

General  power  26 

He  considers  future  progress  lies  in  the  electro-chemical  and 
electrolytic  industries,  and  that  heating  and  lighting  are  of  no 
practical  consequence  as  regards  water-power  development. 
After  describing  several  installations,  it  is  pointed  out  in  an 
appendix  that  there  is  an  ancient  institution  called  "'  King's 
Vein."  This  applies  to  the  middle  third  of  water  courses,  and 
is  to  protect  the  community  generally.  Recently  new  laws 
have  been  proposed,  and  the  Government  have  claimed  a  large 
amount  of  water-power  in  the  Norrland  rivers.  Although  the 
Government's  demands  are  usually  rejected  by  the  courts, 
many  schemes  for  utilising  water-power  are  held  up  for  the 
time  being. 

The  Damping  Factor  in  Highly  Damped  D'Arsonval  (Jal- 
vanometers. — Mr.  Lindley  Pyle,  writing  on  the  above  in  the 
"  Physical  Review,"  U.S.A.,  discusses  the  equation, 

^J^6  ,    dd  ,  ,^    ^ 

^dt^'dt^'^=' (1) 

as  follows  :  K,  a  and  b  having  the  usual  significance,  then  the 
damping  being  <  critical 

eJ^e-'^*  sin  St,       (2) 

where    ojQ^initial    angular    velocity,    when  t=0    and    0—0, 

A=a/2K  and  s={blK~a^j4:K'^)i.     Let  t^  represent  the  time 

required  to  reach  the  first  maximum  value  of  6 ;  then  from  (2) 

2t      1 

^=-  sin  ~'^{l~a^/4:K'^)^,   where   T  represents  the    damped 

period.     From  this  it  follows  that 

where  Of,  is  the  undamped  throw  and  6^  the  fia-st  throw.     The 

index -^=  I  only  when  a  is  zero,  and  decreases  with  increase 

in  a.  By  taking  values  of  6^16.2  the  above  ratio  can  be  cal- 
culated, and  a  curve  for  connecting  the  swings  drawn.  This 
is  useful  in  cases  where  the  damping  is  considerable. 


OBITUARY. 


R.  F.  S.  Venner. — We  regret  to  have  to  record  the  death  of  Mx. 
Robert  F.  S.  Venner,  electrical  engineer,  which  occurred  on  Monday 
last.  He  was  well  known  in  the  electrical  industry-,  particularly  in 
connection  with  meters,  electric  cooking,  electric  signs,  &c.  He  was 
a  member  of  the  firm  of  Messrs.  Venner  &  Co.  and  a  director  of  the 
Venner  Time  Switches  (Ltd.)  and  Vernier  iSigns,(Ltd.). 

Killed  in  Actiox. — The  following  employees  of  the  County  of 
London  Electric  Supply  Co.  (mains  department)  have  been  killed  in 
action.  They  were  all  of  the  9th  Battalion  (Buffs)  East  Kent :  H. 
Beazley,  T.  H\'am  and  R.  Reeves. 


PERSONAL. 


The  followmg  members  of  the  staff  of  the  Coimty  of  London 
Electric  Supply  Co.,  A\ho  are  serving  with  H.M.  Forces,  have  received 
commissions  : — 

Mr.  H.  A.  ]iloncrieff  (of  the  secretarial  department  of  the  Coimty  of 
London  Co.),  who  has  been  serving  in  the  Queen's  Westminsters,  has 
obtained  a  commission  as  2nd  Lieut,  in  the  3rd  Dorsots.  Mr.  F.  H. 
Howell  (secretarial  department),  formerlj-  a  bombardier  in  the  7th  County 
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of  London  (R.F.A.),  has  obtained  a  commission  in  the  Royal  Field 
Artillery.  Mr.  N.  F.  Gadstone,  after  service  in  France,  has  obtained  a 
commission  as  2nd  Lieut,  in  the  4th  Essex.  5Ir.  Sydney  A.  Knight 
(secretarial  department),  after  service  in  France,  has  been  gazetted  2nd 
Lieut,  in  the  North  Somerset  Yeomanrj-.  Mr.  C.  E.  Scott,  of  the  Putney 
local  office,  who  served  in  the  23rd  Middlesex  Regiment,  has  been  pro- 
moted to  Regimental  Quartermaster  Sergeant,  and  is  now  a  second-class 
warrant  officer.  Mr.  Alan  Leigh,  of  the  mains  department,  has  been 
granted  a  commission  as  temporary  2nd  Lieut,  of  the  14th  Service 
Battalion,  East  Surrey  Regiment. 

Royal  Engineers  (T.F.). — The  "London  Oazette"  contains 
the  following  announcement  : — 

London  and  Tyne  Electrical  and  Mechanical  Company  :  The  tran.sfer 
of  the  undermentioned  officers,  previoush*  announced,  is  cancell*'!  : 
Capt.  (temyKjra-y  Majo-)  A.  E.  Levin,  Second  Lieut,  (temjxirary  ("aptair. ) 
Geo.  L.  L.  Russell,  Second  Lieut,  (temporary  Captain)  Hugh  C.  C.  Tufnell. 
Secfmd  Lieut,  (temporary  Lieutenant)  Fredk.  H.  Bowrrs. 


APPOINTMENTS  VACANT  AND  FILLED. 


The  Council  of  the  Indian  Institute  of  Science  invite  applications 
for  the  post  of  assistant  professor  of  electrical  technology.  Salary, 
625  rupees  per  mensem,  with  a  house.  Further  information  from 
Messrs.  Jeremiah  Lyon  &  Co.,  4,  Lombard-court,  London,  E.C.,  and 
applications  must  be  sent  to  the  Director  of  the  Indian  Institute  of 
Sc  eace,  Bangalore,  India,  by  Feb.  15.     See  also  an  advertisement. 

Advertisers  require  experienced  instrument  and  meter  testers, 
used  to  three-phase  instrument  and  meter  testing  for  manufacturing 
works  in  Manchester  district. 

Sub-station  attendants  are  wanted  for  e.h.t.  6,600-volt  rotary 
converters.     »S'ee  advertisement. 

A  firm  of  switchgear  manufacturers  advertise  for  a  foreman. 


Preston  Tramways  Committee  have  promoted  Chief  Insjjector 
Manning  to  be  chief  traffic  superintendent,  and  Mr.  H.  Alston  to  be 
chief  traffic  clerk. 

Mr.  H.  H.  Curtis  has  been  appointed  power  station  superintendent 
at  Lake  Coleridge  (Tasmania)  hydro-electric  works. 


INSTITUTIONS  AND   SOCIETIES. 


Royal  Society. — Last  Thursday,  the  27  th  inst.,  the  following  Pajiers, 
among  others,  were  read  :  "  A  Portable  Variometer  for  Magnetic 
Surveying,"  by  Mr.  G.  W.  Walker,  F.R.S.  ;  '(hi  the  Single  Line 
S]K'ctrum  of  Magnesium  and  other  Metals  and  tlieir  Ionising  Poten- 
tials," by  Prof.  J.  C.  McLennan,  F.R.S.  ;  "  Discussion  of  the  Kew 
Magnetic  Data,  especially  the  Dinmal  Irregularities  of  HorizontJil 
Force  and  Vertical  Force  from  Ordiuiirv  Davs  of  the  Eleven  Years 
I8!)0-1«H)0,"  by  Dr.  C.  Chree,  F.R.S. 

Royal  Society  of  Arts.  Albert  Medal. — .At  a  meetijig  of  the  (  'ovukjI 
on  the  21tli  inst.  the  Chairman  presented  the  Society's  Albert  .Medal 
to  Prof.  Sir  .JoHe])h  John  Thomson,  O.M.,  D.Sc..  LL.D.,  F.R.S.,  for 
Ills  re.searelies  in  diemistry  and  physics,  n.nd  their  a|i]ilioation  to  the 
udvanecnicnf  of  arts,  iiianiifactiires  and  commerce. 

Diesel  Engine  Users'  Association. — At  the  January  meeting  of  the 
Diesel  Engine  Users'  Asscjciation  the  subject  of  the  use  of  tars  and 
tar  oils  as  fuel  for  Diesel  engines  was  introfiucod  for  di.'seiissicm.  The 
president.  .Mr.  (ieotTrey  Porter.  .\.,M.I.C.  Iv,  referred  to  tin-  fact  that 
Mr.  Charles  Day,  of  Messrs.  Mirrlees.  Hickerton  &  Day  {Lt<l. ),  liiid 
earricfl  out  tests  and  researches  in  connection  with  this  stil)ject.  and 
that  he  had  Ikm-u  s|K'cially  invited  to  attend  this  mcH-ting. 

.Mr.  CiiAiii.ics  Day  refcrK-d  tothe  recent  very-  gn-at  ijuren^e  in  tlie  prii  <• 
of  fuel  oil  and  to  tlie  importance  of  eiuieiivouring  to  secun- unit  able  huj) 
plies  from  other  sources.  Tars  and  tar  oils  nppennvl  to  provide  a 
suitable  alternative  to  jietroleum  oils.  Such  liquiil  fuel  wan  pro«lnce<l 
by  gas  works,  coke  ovens,  blast  furnaces,  gas  ]>r(Mhiiern.  and  from  tin- 
low  teinpcratnrc  di.ut iilut ion  of  coal.  He  ilcnlt  nt  length  with  the  nature 
of  tile  product  frou'  tiiese  v.'irioun  nonrces  from  the  |M>iiit  of  view  of 
stiitaliilily  for  nne  as  fuels  in  Diesel  engine*,  and  referred  to  the  fact  that 
such  fuels  had  lieen  su( cessfidly  used  on  the  Continent.  The  ignition 
dithciilties  with  tar  oils  had  been  conniletcly  ovoreomc  by  ii  simple 
arraiigeiueni .  Iiy  means  of  which  a  small  (piantityof  |>otrolenm  nil  was 
injected  into  the  iviindtT  of  the  engine  slightly  in  advance  of  tli-  tar  oil. 
The  Imrning  of  the  oetroieiim  oil  raised  the  temperature  in  such  a 
manner  ns  to  ensure  tlie  jirinnjit  and  satisfactory  hminng  of  the  t  nr  oil. 
The  largest  source  of  supply  of  tnr  oil  was  from  the  ibstillntinn  of  gaj"- 
worUs  tnr,  tliis  product  being  obtained  after  the  distillatiou  of  mule 
napthn.  light  oil  and  carbolic  oil.  Heferring  to  the  qtiestion  of  a  !iuita)>le 
specilication  fort:\roils  for  use  in  Diesel  engines.  .Mr.  Day  U"  '  that 

a  very  strict  sti])uh»tion  ns  to  calorific  value  was  not  nci<  -  nu- 


merous tests  had  shown  that  this  is  not  a  very  variable  quantity.  He 
estimated  that  the  cost  of  carrying  out  the  necessary-  alterations  to 
engines  manufactured  by  his  firm  for  adapting  them  to  the  use  of  tar  oils, 
including  a  new  needle  valve  casing,  ignition  pump  and  device  for  con- 
trolling the  pump,  would  be  in  the  neighbourhood  of  £1  per  horse-power. 
He  further  estimated  that,  taking  petroleum  oil  and  tar  oils  at  present 
prices,  the  co.st  of  this  alteration  would  be  paid  for  in  the  fir.st  year  bv  the 
saving  etfected  in  the  cost  of  fuel  oi!  on  an  engine  working  for  the  average 
•number  of  hours  per  annum.  As  a  matter  of  interest,  he  mentioned  that 
he  had  run  Diesel  engines  quite  .successfully  on  whale  oil. 

After  a  .short  discussion,  the  Freside.nt  suggested  that,  as  Mr.  Day 
was  present,  the  members  would  be  verA-  glad  if  he  would  let  them  have 
some  information  on  the  subject  of  tlie  (  rosshead  type  of  Diesel  engine 
which  w;:s  now  being  made  hy  ilirrlees.  Bickerton  .S:  Day  (Ltd.). 

.Mr.  Day  referred  to  its  advantage.^.  These  were,  inthe  first  place, 
the  greatly  reduced  risk  of  piston  seizing,  due  to  the  fact  that  the  piston 
need  not  be  such  a  close  fit,  as  the  transverse  forces  due  to  connecting-rod 
angularity  were  taken  on  the  cros.shead,  and  not  on  the  piston.  He 
pointed  to  the  fact  that  piston  seizing  in  the  case  of  the  trunk  tyjje  of 
piston  was  often  caused  by  the  distortion  of  the  piston  due  to 
irregular  sections  or  to  the  expansion  of  the  piston  pins.  There  was 
also  reduced  risk  of  piston  cracking,  and  it  was  possible  to  give  much 
better  su))port  in  the  cro.sshead  type  than  in  the  trunk  type  to  the  centre 
of  the  piston,  which  was  exposed  to  the  greatest  heat  and  to  the  maximum 
stress.  To  further  secure  that  the  piston  rod  should  be  kept  cool  a  cover 
was  fitted  between  the  cylinder  and  the  crank  chamber,  this  cover  being 
fitted  with  a  water-cooled  gland,  which  also  prevented  transmission  of 
heat  to  the  crosshead.  A  further  advantage  claimed  for  the  crosshead 
tyne  of  engine  was  greater  economy  in  lubricatin<r  oil.  The  lubricating 
oil.  not  being  splashed  or  thrown  on  to  the  cylinder  walls,  was  kept  much 
cooler,  and,  none  of  it  being  lo.st  through  the  cylinders,  a  substantial 
saving  resulted.  The  air  on  its  way  to  the  cylinders  was  arranged  first 
to  go  underneath  the  pistons. 

Institute  of  Chemistry. — The  results  of  the  January  examinations 
have  now  been  published  : — 

Three  candidates  passed  the  intermediate  examination — viz.,  H.  E. 
Cox,  B.Sc,  A.  J.  Somer  and  E.  E.  Wells.  B.Sc.  Nine  candidates  passed 
the  final  (A.I.C.)  examination — ^•iz.,in  mineral  chemistrA-  branch — R.  G. 
Browning,  B.Sc.  ;  in  organic  chemistry  branch — R.  Brightman,  R.  L. 
Brown,  A.R.C.S.I.,  H.  S.  Foster  and  A.  Hancock ;  in  chemLstn,-  (and 
microscopy)  of  food  and  drugs,  fertilisers  and  feeding  stuffs,  soils  and 
water— C.  E.  Corfield,  J.  J.  Gcake,  F.  A.  Pickworth,  B.Sc,  and  Fred 
Smith. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  Jan.  28tli  (to-day). 

Physical  Society  of  London. 
5  p.m.     Meeting  at  the  Imperial  College  of  Science,  Exhibition-road, 
S.W.     Second  Guthrie  Lecture,  by  Mr.  W.  B.  Hardy,  Sec.  R.S., 
on  "  Some  Problems  of  Living  Matter." 
SATURDAY,  Jan.  29th. 

A.SS0CIAT10N    OF   MlNING    ELECTRICAL   ENGINEERS. 

3:30 p.m.  Meeting  at  University  College.  Nottingham.  Paper  on 
"  Unusual  Breakdowns  in  Colliery  Electrical  Plant,"  by  Mr. 
Roger  Devine ;  also  "Notes  on  ExiK>riments  with  Battery 
Signalling  Bells  following  the  Senghenydd  Explosion,"  by  Mr. 
(t.  M.  Harvey. 

TUESDAY,  Feb.  1st 

RoNTGEN  Society-. 
8:15  p.m.     Meeting    at    the    Institution    of    Electrical    Engineers, 
Victoria  Embankment,  S.W.     Discussion  on  "The  Injurious 
EtT<'cts  Produced  by  X-Rays."  to  lie  ojiencd  by  Dr.  Sidney  Russ. 

THURSDAY.  Feb.  3rd. 

Royal  IxstitI'Tion. 
■I  p.m.     Meeting  at  Albemarle-strett,  Piccadilly,  W.     Third  lectun 
on  "The  Utilisation  of  Energy  from  Coal — Industrial  ,\pplica- 
tions  of  Ga.seous  Fuels  Derived  from  Coal."'  bv  I'rof.  W.  .\.  Bone. 
D.Sc.  Ph.D. 

ENQiNEERINQ  INSTITUTIONS    VOLUNTEER  TRAINING  CORPS. 
Officer  Commanding,  Lieut. -Col.  C.  B.  Clav,  V.D. 
Orders  for  week  comm<Micing  .'Dst  Januarv.  1010. 

Drills  :  (>:2r»  to  7:2r> ;  7:2.")  to  8:25  p.m. 
Saturday.  2flth  .January. — Uniform  Parade  2:45  p.m. 
Monday.  Illst  .InuuarA.-  -S<H-tions  1  and  2  Technical;    Sections  ;}  and  4> 

lyii.shings  and  Trestle  Bridging.     Signalling  Class  and  Recniits. 
Tuesday.  Isl  February.     ,School  of  Arms,  (>  to  7  )).m. 
rinirsday   ."i'd  February.^ — Shooting  for  Sections  H  and  4. 
Friilay.  4th  FebnjarA*. -^-Sections  .'i  and  4,  Technical;   Sections  1  and  2, 

I.jishings  and  Tn>8tle  Bridging.     Signalling  Class  and  Recruit.**. 
Saturday.  .5th  February. — Adjutant*'  Instruction  Class  at  2;*^  p.m. 

MS  for  Technical   Parade  at    Headquarters,  London   Electrical 
I  s.  4<>.  Hegent-street    S.W. 

Sctions  for  .sh<K)ting  parade  at  Miniatun'  Ranges. 
VnlcHs  otherwise  onh-nnl.  all  ]>ara<les  at  Ciiester  House. 
M«'ml>eT8  who  have  not  yet  Ixn-n  measured  for  uniforms  must  call  on 
Samuel  Broii..  Liidgate-hill.  as  soon  as  ]xissible. 
Payment  for  miiform  to  Ix'  made  to  the  adjutant. 
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ON  MICROPHONES  AND  MICROPHONIC  CONTACTS.* 

BY    PROF.    P.    O.    PEDERSEN. 

Summary. — Part  I.  contains  a  cle.scri])tion  of  some  simple  ex])('iimcnts 
on  micropiioncs  showing  the  great  influence  of  even  very  minute  dis- 
placements oi  the  diaphragm  on  the  sensitiveness  of  a  microphone.  Some 
simple  means  by  which  a  misrophone  can  always  be  brought  in  its  most 
sensitive  state  are  described.  Part  11.  contains  the  results  of  a  long 
series  of  tests  on  microphonic  contacts.  A  theory  of  the  microphonic 
(carbon)  contact  is  set  forth,  and  several  of  its  consequences  are  tested. "f 

Part  T. — Some  Test.s  on  Microphone.s. 

].  Some  Preliminarif  Experiments. — In  the  primary  circuit  of  an 
ordinary  teleijhone  transmitter  with  a  metal  mouthpiece  (Fig.  1) 
is  inserted  a  slide  resistance  of,  say,  200  ohms.  A  watch  is  put  on  the 
microphone  and  the  resistance  adjusted  until  the  ticking  is  barely 
heard  in  a  receiver  inserted  in  the  secondary  circuit.  If  the  mouth- 
piece is  then  heated — by  means  of  a  Bunsen  burner  or  otherwise — 
the  intensity  of  the  ticking  heard  in  the  receiver  is  greatly  increased. 
This  increased  sensitiveness  of  the  transmitter  not  only  completely 
disappears  when  the  mouthpiece  is  allowed  to  cool  again,  but  gene- 
rally, when  all  heat  is  lost,  the  sensitiveness  is  even  less  than  it  was 
originally.  Owing  to  the  heat  capacity  of  the  mouthpiece  and 
adjacent  parts,  it  takes  several  minutes  to  bring  the  microphone 
through  the  described  cycle.  If  the  mouthpiece  and  front  plate  are 
removed,  and  the  front  side  of  the  diaphragm  thereby  exposed,  the 
above  experiment  may  be  repeated  in  a  slightly  different  way — viz., 
a  Bunsen  burner  placed  in  front  of  the  diaphragm  at  a  distance  of, 
say,  10  cm.  increases  the  sensitiveness  greatly  ;  the  increase  appears 


Fig.  1. — Telephone  Teansmittee  ttsed  in  most  of  the  Expeeiments. 
(From  the  Copenhagen  Telephone  Co.) 

w.carboadiaphragin  varnished  on  frontside.    F,feltring.   M, mouthpiece.    P.frontplate. 

almost  immediately,  and  is  again  lost  very  soon  after  removing  the 
flame.  If  the  front  side  of  the  diaphragm  is  covered  with  tinfoil, 
or  if  the  carbon  diaphragm  is  replaced  by  one  of  polished  metal,  the 
observed  effect  is  much  less  pronounced. 

These  experiments  indicate  that  the  increase  of  sensitiveness  is 
due  to  the  fact  that  the  temperature  of  the  front  of  the  diaphragm 
is  raised  above  that  of  the  back,  the  thermal  expansion  thereby 
causing  the  diaphragm  to  bend  forwards  (away  from  the  carbon 
grains).  The  correctness  of  this  view  was  proved  by  the  following 
test :  A  piece  of  iron  wire  0-5  mm.  thick  and  10  mm.  long  was  glued 
to  the  front  of  the  carbon  diaphragm  of  the  microphone,  mouthpiece 
and  front  plate  being  removed.  By  means  of  a  permanent  magnet 
with  one  of  its  poles  at  a  distance  of  1  mm.  or  2  mm.  from  the  iron 
wire,  the  diaphragm  could  be  draAvn  a  little  forward.  The  sensitive- 
ness was  then  increased.  As  soon  as  the  diaphragm  was  released 
the  increase  in  sensitiveness  was  lost,  and  generally  more  than  lost. 

For  further  experiments  an  electromagnet  was  substituted  few'  the 
permanent  magnet,  and  the  iron  wire  was  replaced  by  an  iron  ring 
as  shown  in  Fig.  2. 

2.  Increase  of  Sensitiveness  is  always  Accompanied  by  an  Increase 
of  Resistance  of  the  Microphone. — The  resistance  is  most  conveniently 
measured  by  the  ammeter-voltmeter  method  indicated  in  Fig.  3. 
The  microphone  current  was  usually  between  10  and  40  milliamperes. 
the  ballast  resistance  Rj  accordingly  being  between  5,000  and  25,000 
ohms.  As  the  resistance  of  the  microphone  is  only  at  most  a  few 
hundred  ohms,  the  microphone  current  will  be  practically  indepen- 

*  Abstract  of  an  article  in  the  Danish  journal  "  Elektroteknikeren." 
t  All  the  experiments  were  carried  out  in  the  telephone  laboratory  of 
the  Royal  Technical  College  in  Copenhagen. 


dent  of  the  resistance  of  the  microphone,  which  may  be  read  directly 
on  the  millivoltmeter  V. 

The  experiments  showed  that  the  resistance  and  the  sensitiveness 
of  the  microphone  always  varied  in  the  same  manner.  The  increase 
of  resistance  in  the  tests  mentioned  above  was  generally  alx»ut  100 
to  1.50  per  cent.  *  >^ 

.3.  A  long  series  of  experiments  was  made  in  order  to  investigate 
the  relation  between  the  inrrease  of  resistaiire  and  the  ditphreinent  of 
the  diaphragm.  In  one  series  of  tests  the  displacement  was  measured 
by  optical  interference.  In  another  series  a  knowTi  additional  air 
pressure  was  applied  to  the  capsule  and  the  flisplacements  calculated 
on  the  basis  of  the  known  elastic  properties  of  the  diaphragm.  In  a 
third  series  the  back  electrode  (K  in  Figs.  1  and  2)  was  drawii  back- 
ward by  a  micrometric  device.  This  has  the  same  effect  as  a  forwartl 
displacement  of  the  diaphragm.  The  result  of  all  measurements 
was  that  an  outward  displacement  of  either  diaphragm  or  back 


Fig.  2. — Teansmittee  Peovided  with  ax  Electeomagxet  and  whtk 
AN  Ieon  Ring  CD  Glued  to  the  Diaphragm  AB. 

Si  and  Sa  are  the  coils,  Pi  and  Po  the  pole  pieces. 

electrode  of  1  to  2^*  causes  an  increase  of  the  resistance  of  100  to 
200  per  cent,  or  even  more.  (For  further  details  see  the  original 
Paper. ) 

Another  series  of  experiments  may  be  described  in  some  detail  here. 
The  microphone  capsule  was  firmly  clamped  on  a  stand  with  its 
diaphragm  in  the  normal  (vertical)  position,  and  the  shellac  was 
removed  from  the  central  part  of  the  diaphragm.  A  metal  pin  with 
a  rounded  end  could  be  pushed  against  the  central  point  of  the 
diaphragm  and  moved  to  and  from  by  a  fine  micrometric  screw.  The 
tests  were  carried  out  in  this  way  :  The  metal  pin  was  pushed  against 
the  diaphragm  and  the  whole  apparatus  shaken  until  the  resistance 
had  attained  its  normal  value  of  about  100  ohms.  The  pin  was  then 
moved  backward  very  cautiously,  and  a  set  of  corresponding  micro- 
meter and  resistance  readings  noted-f  until  the  pin  ceased  to  touch 
the  diaphragm.  The  results  of  four  sets  of  measurements  are  shown 
in  Fig.  4.  The  curves  end  at  the  points  where  the  coimection  between 
pin  and  diaphragm  was  broken.  In  curve  1  the  origmal  inward 
displacement  was  about  Ifx,  in  curve  4  about  51/i.     The  tinal  resis- 


R, 


2Z0  i^lts 


R. 


<v)J 


Fig.  3. 
.  M.  microphone.    A,  milliammeter.    V, millivoltmeter.    Ri  and  Rj  resistances. 

tance  was  between  3-1  times  the  initial  resistance  for  curve  1  and 
6-8  times  for  curve  4.  Experiments  proved  that  the  sensitiveness 
of  the  microphone  also  in  this  case  increased  with  increasing  resis- 
tanci.'. 

4.  Transmitter  with  Press  Button. — The  above-mentioned  experi- 
ments show  that  the  resistance  of  a  transmitter  may  equally  be 
increased  by  a  transitory  inward  displacement  of  the  diaphragm  as 
by  a  permanent  outward  displacement.  An  arrangement  by  which 
the  diaphragm  may  be  given  such  a  transitory  displacement  without 
any  danger  of  hurting  the  diaphragm  or  other  parts  of  the  microphone 
is  shown  in  Fig.  5.  On  the  Hat  spring  ABA  is  fastened  the  press 
button  PB  and  an  insulating  pin,  P.  When  the  button  is  pressed 
P  exercises  a  slight  pressure  on  the  diaphragm  //;,  and  this  pressure 
ceases  as  soon  as  the  button  is  released.     The  result  is  a  great 

*  1^=0001  mm. 

t  The  test  current  used  in  the  resistance  measurements  was  very^mall. 
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Table  I. 


Microphone 

Resistance. 

Rj  R,. 

current, 
Milljamps. 

R, 

Ohms. 

R, 
Ohms. 

Remarks. 

r       .128 

.5.52 

4-31 

\m 

.5«8 

3-55 

128 

.^>20 

407 

110 

.^>20 

4-49 

2-r,      ^ 

128 

.592 

404 

120 

608 

500 

128 

004 

4-72 

128 

f)16 

4-83 

c         144 

528 

3(i7 

100 

1        125 

370 

2-96 

Mean  of  15  testf- 

loO 

11.3 

295 

201 

«'      .. 

200 

!)o 

245 

2-.59 

,.        7      ,. 

.30-0 

74 

182 

2-46 

„        8      ,. 

increase  of  the  resistance  and  a  corresponding  increa.se  of  sensitive- 
ness. Table  1.  shows  some  of  the  results  obtained  with  such  a  trans- 
mitter. Rj  is  the  resi.stance  just  after  shaking  the  transmitter,  R, 
the  resistance  when  the  button  has  been  pressed.  It  appears  that 
the  ratio  Ro/Ri  has  the  greatest  value  for  small  currents.  The 
normal  current  is  20  milliamperes,  and  for  .30  milliamperes  the  ratio 
is  still  about  2-5.  When  the  transmitter,  before  prensing  the  btillon, 
is  ''packed  "  thin  ratio  i.s,  of  course,  mvch  greater. 
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4        8        12       16       20       24      28      32      35      40      44     48  rf  bZ^Iolnm. 
FlO.  4. DlSPL.\(  KMENT  OF  DlAIMlKACiM   KKO.M  IT.S  IXMO.ST  PoSmOX. 

The  acquired  increase  of  resistance  is  naturally  lost  when  the 
transmitter  is  violently  shaken,  but  it  ]K)s.sesse.«  a  remarkable  sta- 
bility. The  transmitter  may  be  moved  about  and  timicd  in  all 
directions  up  to  angles  of,  .say,  .30  to  40  degrees,  and  .still  retain  about 
half  of  t  lie  ori^;inal  increase.  The  increase  of  resistance  dies  gradual!  v 
away  when  Hjwken  into  the  transmitter.  When  sjK'aking  very  louil 
the  natural  state  is  reached  in  a  few  seconds  ;  under  faint  sjK'.iking 
it  may  take  sevend  minnf<'s. 

.5.  Explaudlion.  of  the  Obtained  Jiesiills.^A  micmjjhone  with  only 
one  spherical  carl)on  grain  (Kig.  6)  Ix'haves  in  the  .same  manner. 
When  cutting  away  the  carbon  outside  the  lines  aa  and  bb  it  is  jkjs- 


Flli.    ').       TrANS.MITTKI!   Willi    I'H1»    UlTTOX. 

Bible  in  this  case  to  investigate  the  niovement*  of  the  working 
parts  in  ji  feebly  magnifying  micro.xcdix'.  If  (he  «iiaphragni  tn  is 
strongly  pu.shed  l)aek,  the  carbon  sphere  will  Ih'  foree<l  up  the  e<»niejd 
slojH^  of  the  back  electrode  E  ;  if  the  di.iphragni  is  then  nuddcnly  n- 
lea.sed  the  sphen  ('finnot  follow  it.  but  runs  down  the  slojic.  and  with 
the  iiioiiientiim  thus  aeiiuinni  we<lges  it.s  way  bi'twtvn  the  diiphragm 
and  the  back  electrode.  Tlie  pn>»8ure  between  the  three  jwrts  will 
then  i)e  ivlatively  givat  and  the  j-esistanee  smalj.  If.  on  the  other 
hand,  the  displacement  of  the  diai)liragm  is  onlv  sm.-dl,  and  is  pro- 
duced mid  n>lea4HMl  gently,  the  carbon  aphero  will  follow  the  move- 


ments of  the  diaphragm  the  whole  time,  and  there  will  be  no 
"  wedging  "  effect  ;  the  pressure  will  be  that  corresponding  to  the 
weight  of  the  sphere  and  comparativeh'  small,  the  re.sistance  rather 
great.  Consequently,  ordinary  shaking  is  most  liable  to  give  a  small 
resistance,  as  confirmed  by  the  tests. 

The  conditions  are  somewhat  similar  in  the  ordinary  grain-micro- 
phone. By  shaking,  some  of  the  grains  acquire  a  considerable 
momentum  and  some  of  them  will,  before  they  are  brought  to  rest, 
wedge  in  between  other  grains  or  between  the  grains  and  diaphragm, 
or  back  electrode,  thus  increasing  the  pressure  and  reducing  the  resis- 
tance. If,  on  the  other  hand,  the  diaphragm  is  given  a  small  perma- 
ment  outward  displacement  or  a  small  transiton,-  inward  displace- 
ment the  final  result  will  be  a  reduced  pressure  between  the  grains, 
and,  therefore,  an  increase  of  resistance. 

6.  It  appears  from  the  proceeding  experiments  that  the  resi^anc^ 
of  the  transmitter  inust  be  very  sensitive  to  variations  in  the  air  pressure  in 
the  capsule,  or  more  correctly,  to  variations  in  the  difference  of  air 
pressure  inside  and  outside  the  capsule.  A  rise  of  pressure  in  the 
capsule  will  give  the  diaphragm  an  outward  displacement  and 
thereby  cause  an  increase  of  resistance.  This  explains  satisfac- 
torily the  transient  increase  of  resistance  observed  immediately  after 
the  current  has  been  put  on.  Some  measurements  were  made  using 
the  arrangement  shown  in  Fig.  3,  and  Fig.  7  shows  the  results  of  these 
tests.  The  explanation  is  very  simple.  Just  after  the  current  is  put 
on,  the  temperature  in  the  grain  chamber  rises  rapidly  owing  to  the 


Fig.  6. 


-WoEKixci  Parts  of  a  Miorophoxe  wpth  oxly  one  Spherical 
Car  BOX  Grain. 


Joulean  effect,  ^PR,  and  the  rise  in  temperature  is  accompanied  by 
a  corresponding  rise  in  air  pressure  in  the  grain  cbimber.  This 
increase  of  pressure  gives  the  diaphragm  an  outward  displacement, 
and  con.sequently  the  resistance  rises.  After  some  time  the  tempera- 
ture in  the  grain  chamber  attains  a  steady  value.  The  higher  pres- 
.surc  in  the  grain  chamber  will  force  some  of  the  air  to  escajie  through 
the  felt  ring,  and  the  pressure  in  the  grain  chaml)er  will,  therefore, 
attain  its  greatest  value  some  time  before  the  steady  temperature  is 
reached,  and  after  that  time  the  diffusion  through  the  felt  ring  will 
gradually  bring  the  pressure  back  to  its  original  value.  (The  outer 
capsule  was  provided  with  holes  in  order  to  have  the  same  air  pres- 
sure on  both  sides  of  the  diaphragm  outside  the  gram  chamber.) 
This  explains  satisfactorily  the  curve  a  for  the  normal  transmitter 
shown  in  Fig.  1.  In  order  to  test  the  correctness  of  the  view  that  the 
increa.sc  of  resistance  is  mainly  due  to  a  rise  in  air  pressure  in  the 
grain  chamber,  a  hole  5  sq.  mm.  was  cut  out  at  the  top  of  the  felt  ring. 
The  /)  curve  was  then  obtained,  showing  the  correctness  of  the  >iew. 

Only  one  jK)int  remains  to  be  discussed.  A.><  the  heat  is  mainly 
generated  in  the  contacts  between  the  grams  it  must  take  some  short 
time  after  the  closing  of  the  circuit  before  the  air  jiressure  can  appre- 
eiably  alter  and  still  more  before  the  diaphragm  can  be  forced  away. 
This  is  not  clearly  set  out  bj'  Fig.  7,  but  an  oscillographic  investiga- 
tioii  proved  clearly  that  the  Uingents  to  the  a  and  b  curves  at  the 
]K»iiit  /-  o  wc.v  horizontal.  After  a  sufficient  time  the  resistance  of 
the  current-carrAing  transmitter  will  be  less  than  the  initial  resis- 
tance ;  (he  n'a.son  why  will  be  given  later  on.* 

7.  Relation  bcturen  the  Resistance  and  the  Sensitivene^.'-  of  a  MicrO' 
phone. — The  preceding  exi)eriments  show  that  the  resistance  and  the 
^eIlsitivene.s,s  var\-  in  the  same  manner  and  as  the  resistance  is 
much  more  easily  determined  we  have  up  to  the  present  confined  our- 
selves to  resistance  measurements.     In  order  to  judge  the  impor- 

•  A.  L.  Clark  has  treated  the  same  problem  for  a  solid  Iwwsk  trans- 

nutter  (TiiK  Elkctrician.  July  U\  1915).  His  experiments  agree  fairly 
witli  my  own,  lint  his  explanation  of  the  j>henonienon  differs  considerably 
from  iiniie.  Tiiis  may  to  eomo  extent  W  due  t<i  the  different  typco  of 
tran^mittors  which  wc  have  investigated.  Still.  1  think  thatmostof  Clark's 
result*  may  be  ex])laincd  in  a  satisfactory  way  from  my  point  of  \-iew. 
His  inr  ■  •  jas  ex]>criment«  are  wholly  outside  the  scope  of  the  prc- 
Hiit  iiiv        ^        u. 
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tance  of  a  certain  increase  of  resistance  it  is,  however,  necessary  to 
establish  a  quantitative  relation  between  resistance  and  sensitiveness 
of  the  transmitter  in  question.  As  a  first  step  in  this  respect  it  wUl 
be  necessary  to  state  exactly  what  is  meant  by  sensitiveness. 

If  a  microphone  is  acted  on  by  a  pure  tone  of  constant  instensity 
and  frequency  n,  the  resistance  may  approximately  be  put  in  the 

form  'R=r—r'  cos  2Tjnt=r—r'  cos  (j}t (1) 

Here  r  is  the  mean  resistance  during  the  action  of  the  tone,  and  is 
generally  different  from  the  resistance  of  the  microphone  when  at 
rest ;  r'  is  the  amplitude  of  the  harmonical  variations  in  the  resis- 
tance caused  by  the  action  of  the  tone.  The  greater  the  value  of  r' 
the  greater  is,  cet.  par.,  the  alternating  microphonic  current.  We, 
therefore,  use  r'  as  a  measure  of  the  sensitiveness.  In  this  investiga- 
tion we  are  only  concerned  with  the  relative  sensitiveness — that  is, 
with  ratios  between  the  different  values  of  r'. 

The  strength  of  the  alternating  current  caused  by  the  harmonic 
resistance  variations  is  easily  found.  Let  V  be  the  E.M.F.,  Ri+r 
—r'  cos  wt  the  total  resistance,  and  L  the  self-inductance  of  the 
microphone  circuit.  If  r'  is  small  compared  with  r,  the  momentary 
value  of  the  current  may  be  put  in  the  form 

*  =  Io+I'mCOS(W+Cf). 

V 


where 


and 


1  = 


Ri+r' 


(2) 
(3) 


^'"^    Vi^- 


r'l. 


V 


(4) 


In  cases  where  r  is  very  small  compared  with  R  ^  (4)  may  be  written 

-  r ?::ii— =.'  -  -  ^  -_  (4') 

'""VRi'^+'^^^L'^      Riv/Ri='+^l-^ 

Y ,„  is  the  maximum  amplitude  of  the  alternating  current  and  accord- 
ing to  (4)  proportional  to  the  product  of  r'  and  1(.  (The  microphone 
acts  like  an  alternating-current  generator  with  a  maximum  E.M.F.  of 
(r'I()  and  a  resistance  r.) 
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Fig.  7. — Variation  of  Transmittkr  Resistance  during  the  Time 

AFTER  Closing  of  Circuit. 

Curve  A. — Normal  transmitter  (Fig.  1). 

Curve  C. — Same  transmitter  with  a  5  sq.  mm.  hole  at  the  top  of  the  felt  ring. 

The  next  step  is  to  determine  the  empirical  relation  between  r' 
and  the  transmitter  resistance  R.  To  this  end  the  above-mentioned 
transmitter  with  electr-omagnetic  displacement  of  the  diaphragm 
(Fig.  2)  was  inserted  in  a  circuit  in  series  with  a  110-volt  battery,  the 
primary  windings  of  a  telephone  transformer,  and  sufficient  resistance 
to  keep  the  microphone  current  at  20  milliamperes.  In  series  with 
the  secondary  windings  of  the  transformer  was  inserted  an  artificial 
cable  with  120  equal  sections,  each  one  having  an  attenuation  con- 
stant of  0071  (for  27rw=5,000).  A  high  resistance  receiver  could  be 
shunted  across  the  cable  between  any  tv.^o  sections.  The  tension  at  a 
point  not  too  near  the  open  end  of  the  cable  is  given  by 

E=E,.e-oc7iD 

where  D  is  the  number  of  sections  between  the  transformer  and  the 
point  tested  and  Eq  the  tension  at  the  transformer  terminals.  As  the 
resistance  of  the  microphone  is  very  small  compared  with  the  total 
resistance  of  the  microphone  circuit  we  may  use  the  approximate 
formula  (4')  and  consequently  E,,  is  proportional  to  r'  but  independent 
of  r.  As  a  sound  generator  I  used  alternately  an  Abs.  Larsen's 
microphone  hummer  and  a  person  speaking  evenly.  The  resistance 
of  the  microphone  was  altered  by  sending  various  currents  through 
the  electromagnet  which  governs  the  displacements  of  the  diaphragm. 
The  microphone  resistance  was  read  on  a  milli voltmeter  as  usual,  and 
the  position  of  the  receiver  in  the  cable  was  regulated  until  a  certain 


standard  loudness  was  obtained  in  the  receiver.  Xow  and  then  the 
transmitter  was  shaken  in  order  to  bring  it  to  its  normal  state. 

The  results  of  the  tests  are  shown  in  Fig.  8.  The  mutual  agree- 
ment between  the  different  tests  ia  not  very  good,  but  the  experi- 
ments are  rather  difficult  and  the  inborn  intricacies  of  a  microphone  so 
great  that  considerable  errors  were  to  be  expected.  (The  original 
Paper  contains  some  further  particulars  concerning  the«e  tests.) 

The  total  resistance  R  cf  the  microphone  may  be  divided  into  two 
parts,  R=R„-j-R',  where  R,  is  the  inactive  and  R'  the  active  resis- 
tance {see  next  paragraph).  R^  is  that  part  of  the  resistance  which  is 
independent  of  the  pressure  between  the  working  parts — that  is,  the 
resistance    of    leads,   electrode,   diaphragm,   &c.     R'  is   that   part 

y,r, ^         CCl 
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Curve corresponds  to  the  sensitiveness  formula! —Z—V'^^ 

Curve to  formula(^^°)^    Curve to  formula(^^)'. 

of  the  resistance  which  varies  with  the  pressure  :  it  is  the  proper 
microphonic  resistance.  With  high  and  increasing  pressure  the  total 
resistance  asymptotically  approaches  the  value  of  the  inactive 
resistance.  It  is  evident  that  the  sensitiveness  must  depend  prin- 
cipally on  R',  and  not  on  R.  In  Fig.  8  the  inactive  resistance  is 
fixed  at  20  ohms,  100  ohms  being  the  normal  total  resistance  of  the 
transmitter.  We  shall,  however,  defer  the  discussion  of  the  obtained 
result  until  later  on. 

{To  be  concluded.) 


THE  LOSSES  IN  ELECTRICAL  WATER-HEATERS.* 

BV  A.  RITTEESILVUSEN. 

The  losses  in  electrical  apparatus  for  the  heating  of  water  depend 
on  the  construction  and  design,  so  that  it  is  necessary  first  to  consider 
these  points.  The  flow  of  hot  water  can  be  shut  off  in  two  ways.  In 
the  "  open  "  type  the  valve  is  on  the  inflow  side,  while  the  outflow  is 
open  to  the  atmosphere.  The  closed  type  has  a  cock  or  valve  on  the 
outflow  side  ;  the  boiler  is  then  permanently  in  connection  with  the 
inflowing  water  and  is  exposed  to  a  certain  pressure.  The  closed 
apparatus  can  be  heated  to  a  temperature  such  as  90T..  this  being 
the  highest  temperature  which  allows  the  water  to  be  drawn  off 
without  the  serious  escape  of  steam.  With  the  closed  type  there  is  no 
loss  through  the  escape  of  steam,  because  the  apparatus  is  closed  and 
under  pressure.  The  open  type  loses  much  heat  because  steam 
passes  off  at  temperatures  much  below  the  boiling  point.  Water 
expands  by  3-5  per  cent,  between  10°C.  and  90T.  ;  this  volume  is 
lost  and  escapes  in  the  open  type,  while  it  presses  the  cold  water 
backwards  in  the  closed  type.  Some  types  have  an  internal  heater, 
while  others  have  the  heating  element  on  the  outside,  sometimes  at 
the  bottom  of  the  vessel  and  sometimes  at  the  side.  With  an 
internal  or  totally  immersed  heatmg  element,  there  is  no  loss  between 
the  heater  and  the  water  ;  all  the  heat  contained  in  the  one  passes 
into  the  other.     This  is  obviously  not  the  case  with  an  external 

*  Abstract  of  au  article  in  the  '"  Elektrotechnische  Zeitschrift,"  Heft  24, 
1915. 
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heater,  but  the  heating  element,  if  placed  at  the  side,  is  better  than 
that  placed  at  the  bottom  (especially  if  the  latter  is  of  the  inter- 
changeable type),  necessitating  metallic  connections  between  the 
heater  and  the  plates  out  of  which  the  boiler  is  constructed.  !More- 
over,  much  chalky  deposit  settles  out  of  the  water  on  heating.  This 
falls  to  the  bottom,  and  makes  the  action  of  the  heater,  if  placed  at 
the  bottom,  more  unfavourable.  Water  drawn  off  from  a  boiler  of 
this  type  is  generally  cloudy  if  hot,  owing  to  the  continual  agitation 
of  the  sediment  by  the  inflow  of  heat  through  the  lx)ttom  of  the 
boiler.  A  very  serious  loss  in  any  water-heater  is  that  wJjich  takes 
place  through  the  jnetallic  connections  between  the  water-container 
and  the  external  covering  or  the  air.  But  all  these  connections  can 
be  avoided  except  the  water-j)i[xjs  for  inflow  and  outflow  of  water. 
The  losses  due  to  the  inflow  pijKJ  can  be  le.s.sened  by  having  a  cold 
zone  at  the  bottom  of  the  boiler  into  which  the  inflow  pi|K-  is  led. 
Xo  great  depth  is  necessary  for  this  cold  zone,  wliich  also  has  the 
effect  of  diminishing  the  lo.s.ses  through  the  bottom  of  the  boiler.  The 
outflow  pipe  must,  of  course,  be  connectc<l  to  the  top,  where  the  hot 
wafer  collects  ;  it  causes  a  serious  lo.ss  of  heat,  and  its  arrangement 
needs  careful  consideration.     A  vertical  jjipe,  going  ujiwards.  or  a 
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liori/.ontul  pipe  for  drawing  off  the  hot  water  \n  j)lainly  im|ioHNib|«>  ; 
however  such  pjjws  an-  lagged,  then'  is  alwaVH  n  (mtIoum  hmn  i»f  hraf. 
The  loMS(>s  are  so  gn-al  that  heat  uccumulaton*,  const nnt««ti  on  tho!*e 
principles,  i\rv  mo.st  inefficient.  A  «imple  and  ideal  Rointion  ik  to 
bring  the  outflow  pijK-  vertically  downwanls  fhmugh  the  healer  and 
to  allow  it  to  pass  out  at  the  bottom.  The  lo-vs  in  .»  \n\w  of  ilijs  kind, 
if  the  vessel  is  well  lagged,  is  very  umall. 

The  curves  in  the  accompanying  -1  \v  the  n^sult*  of  a 

test  on  ft  boiler  with  an  outflow  pip-  ..       ..n  this  plan      The 

vessel  contained  2tH)  lifrr.«.  and  wa.M  of  the  verticaJ  iyxto,  the  heater 
being  so  arrang««d   that   the  fop  jiarl   of  the  ve-     ' '  to 

about  one  thini  of  the  whole,  could  be  heat*^!  to  >  ,,t. 

ing  was  c(Hitinue<l  for  several  hours,  so  that  it  extended  to  some  miiiUI 
extent  fo  the  lower  layers.     A  number  of  fhermomelers  «.  Mo 

determine  the  tem|H'rafuir  af   differenf    levels;    the   hi\^  h,, 

ve»s«l  was  IS  mefn\s.  The  eurn<nf  was*  then  switeheH  oT,  and  the 
gradient  of  1em|»eratun'  fhnmgh  the  vessel  is  Hho«-n  in  curve  |. 
Curves  II  ,  111.  «iul  IV.  show  the  gra«lient.H  afl«>r  the  lapw  of  J.  IT. 


and  24  hours  respectively.  From  these  curves  we  see  that  the  loss  of 
heat  in  tlie  tipper  laj'ers  takes  place  verj'  .«lowly.  Thus  in  order  to 
get  good  results  the^first  point  is  to  paj'  attention  to  the  outflow  pipe, 
which  should  be  brought  for  some  distance  vertically  do\vnwards 
through  some  part  of  the  construction  serving  to  maintain  the  heat 
in  the  apparatus — e.g.,  through  the  heated  water  itself.  The  next 
point  is  to  employ  the  principle  that  there  must  always  be  a  supply 
of  hot  water  and  not  merely  a  large  supply  of  lukewarm  water.  Xo 
eddies  must  be  formed  inside  the  apparatus  either  by  the  inflow  of 
cold  water  or  b}'  action  of  the  heater  itself.  This  can  be  done  by 
using  suitable  baffle  plates,  regulatijig  the  circulation  of  the  water  ; 
but  it  is  practically  impossible  if  the  heater  is  arranged  at  the  bottom 
of  the  boiler.  These  baffle  plates  also  allow  a  simple  arrangement  for 
the  cold  zone  at  the  bottom  of  the  boiler.  This  cold  zone  conserves 
any  heat, «  hich  tends,  as  it  were,  to  be  displaced  towards  the  bottom. 
The  cold  zone,  in  fact,  serves  .several  purposes,  but  it  is  impossible,  of 
course,  if  the  heating  element  is  placed  beneath  the  boiler. 

This  leads  us  to  see  that  the  best  plan  is  to  use  a  "  closed  "  type  of 
boiler  and  to  place  the  heater  inside  it.  Efficiency  is  rather  a  vague 
term  to  use  of  a  water-heater.  In  comparing  different  t\'pes  we 
might  speak  of  the  maximum  or  mean  efficiency  during  a  given 
jieriod  of  working.  The  usual  sizes  contain  100,  200  or  300  litres  ; 
their  maximum  heat-contents  vary  from  10  to  30  kw.-hours.  The 
conditions  under  which  water  is  drawn  off  are  very  variable,  and  the 
losses  must  be  very  small.  In  large  installations  the  internal  heater 
is  the  only  possible  .solution.  The  author  gives  curves  showing  the 
rates  of  cooling  for  heaters  of  his  design  ;  these  curv^es  are  approxi- 
mately straight  lines.  The  lagging  is  made  of  silk  waste.  In  an 
apparatus  holding  100  litres  the  temj>erature  falls  from  113°C.  to 
<i2  ('.  in  the  course  of  8.5  hours  ;  the  200-litre  type  falls  from  104°C. 
to  72"(".  in  the  same  time.  Diagrams  are  given  showing  the  methods 
of  construction.  In  these  particular  cases  the  internal  heater  is 
used.  It  seems  to  be  placed  somewhat  towards  the  bottom  of  the 
boiler,  and  to  be  contained  in  an  inner  cylindrical  vessel,  which 
reaches  nearly  to  the  top  of  the  main  vessel  ;  the  water  is  to  be 
drawn  off  from  the  top  of  the  main  vessel.  The  cooling  in  the 
200-litre  type  seems  to  vary  from  0-37'C.  ]>er  hour  at  90"C.  to  0-29"C. 
at  GOT.  ;  in  the  100-litre  tvjje  it  varies  similarly  from  0-68'C.  at 
90  (".  to  0-46°C.  per  hour  at  60°C.  The  200-litre  type  at  90°C.  con- 
faiiis  heat  to  the  extent  of  about  16,000  calories  ;  out  of  the.se  about 
74  calories  are  lost  in  an  hour,  amounting  to  0-46  per  cent.  Thes« 
figures  show  the  state  of  perfection  to  which  the  heat  insulation  has 
i)een  brought.  The  worst  case  is  when  the  boiler  is  very  hot  and  no 
water  is  drawn  off.  In  such  a  case  1,780  calories  might  be  lost  in  24 
hours,  a  little  more  than  1 0  per  cent.  These  figures  are  believed  to  be 
better  than  any  hitherto  obtained.  In  ordinary  working  the  heating 
generally  goes  on  during  the  night,  and  hot  water  is  drawn  off  during 
the  day  ;  in  this  case  the  losses  are  less  ;  probabl.v  1  kw.-hour  would 
be  lost  in  24  hours,  which  is  about  '^  per  cent.  It  might  be  a  ques- 
tion iis  to  whether  a  better  efficiency  could  not  be  obtained  by  heating 
the  water  to  80°C.  rather  than  to  90'C.  A  little  calculation  settles 
the  question  and  something  depends  on  the  price  at  which  energy  is 
supj)lied  Hut,  generally  speaking,  it  will  be  found  that  90'^C.  is  a 
more  suitable  temperature  than  80^C. 

In  spite  of  the  fact  that  the  method  of  internal  heating  is  the  l>est 
fn)m  the  jjoiiit  of  view  of  efficiency,  it  cannot  be  us^ed  in  the  smaller 
sizes  owing  to  its  greater  cost.  Curves  are  given,  showing  the  rates 
of  cooling  for  the  dilTenMif  tyj)es.  constructed  according  to  drawing.^, 
which  arc  also  given.  Thus  a  200-lifre  boiler,  of  the  kind  jilready 
(h'scribed,  cools  from  90°C.  to  86'C.  in  12  hours  ;  a  2r)-litre  boiler. 
with  heater  af  the  side,  cools  from  90"('.  to  72°r.  in  12  hours,  this 
l)eiiig  of  the  "  clo.sed  "  tyj>e  ;  a  2.")-litn^  boiler  of  the  "  open  "  type, 
with  heater  at  the  side,  cools  from  900.  to  68°C.  in  12  hours; 
whereas  a  boiler  made  by  the  Therma  Company,  of  Munich,  of  the 
"  o|K>n  "  fyjie.  with  heater  at  the  bottom  (capacity  unstated).  coo\s 
fn>m  90"C.  to  fi2'C.  in  12  hours.  The  rates  of  cooling,  therefore, 
vary  greatly  ;  thus,  at  90''C..  the  tyix«  with  .side  heater  eools  1-47  < 
jxT  hour  if  of  the  "  closed  "  kind,  and  2'C.  ix>r  hour  if  of  the  "  ojkmi 
kin<l  :  the  tyix*  with  heater  at  the  bottom  cools  2-63T.  per  hour  it 
90  ('.  Thus  the  "  oiK-n  "  tyix"  with  heater  af  the  bottom  gives  tic 
worst  efficiency.  The  200-lifrc  type  of  the  author's  const  ruction 
los<\M  about  6  |)er  cent,  of  its  heat-contents  in  12  hours,  wherca,s  the 
type  with  heater  at  the  bottom  might  lose  30  or  32  jx-r  (xMit.  in  the 
same  time.  In  conclusion,  some  curves  showing  the  rates  of  chai;g- 
lUK  with  heaf .  .is  it  were,  are  given.  One  line  shows  the  rate  at  which 
the  temiMTature  should  increa-^e  on  theoretical  considerations; 
the  others  show  what  actually  takes  place  in  the  different  types. 
The  curves  show  that  with  "  ojK»n  "  apparatus  ami  a  heater  af  the 
bottom,  anrl  an  input  of  10  watts  per  litrt- — i.e..  200  watts  for  a 
20litre1n]>]viratus — at  least  nine  hours  are  needed  to  heat  to  SOti 
The  |.Trg<>r  sizes  of  electric  boiler,  having  a  mean  efficiency  liefwoeo 
'.HI   iikI  \\\  iMT  (i-nt,,  can  connx>tc  with  .kIht  kinds,  if  inerp>-  can 
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be  bought  at  prices  not  much  exceeding  a  halfpenny  a  unit ;  if  the 
efficiency  is  lower,  the  cost  of  energy  must  be  lower,  if  there  is  to  be 
any  effective  competition,  and  if  the  efficiency  does  not  exceed  66 
percent., the  price  per  unit  ought  not  to  exceed  Jd.  per  unit.  These 
figures,  at  any  rate,  show  that  central  station  engineers  would  do 
well  to  encourage  the  use  of  boilers,  if  a  high  efficiency  can  be 
guaranteed. 


THE  DOUBLE  DYNAMOMETER  WATTMETER. 

BY    C.    V.    DRYSDALE,    D.SC. 

{Concluded  from^  p.  560.) 

Summary. — The  author  refers  to  wattmeter  corrections  and  to  the 
double  wattmeter.  He  next  deals  with  these  instruments  for  measuring 
three-phase  power,  and  discusses  the  errors  involved  including  that  of 
interference  between  coils.  Some  examples  of  their  use  in  testing  are 
then  given  and  a  new  form  of  instrument  is  described. 


Three-Phase  Testing. — The  standard  connections  for  three- 
phase  testing  for  a  three-wire  balanced  or  unbalanced  load  are 
shown  in  Fig.  14,  and  are  equivalent  to  those  shown  in  Fig.  2. 
All  that  is  necessary  is  to  see  that  the  reading  with  each  watt- 
meter separately  is  positive  when  the  other  phase  is  broken, 
and  that  the  resistance  box  and  commutator  of  the  two  systems 
are  arranged  for  the  same  constant.  The  instrument  is 
particularly  convenient  for  induction  motor  testing,  as  no  load 
and  short  circuit  tests  can  be  made  by  simply  altering  the 
current  range.  A  large  amount  of  single  and  polyphase  motor 
testing  has  been  done  in  this  way,  and  Figs.  16,  17  and  18  are  a 
typical  set  of  performance  curves  taken  on  a  11-b.h.p.  220-volt 
three-phase  induction  motor  of  the  Electric  Construction 
Company  in  the  Electrical  Engineering  Laboratory  of  the 
Northampton  Institute,  using  a  double  wattmeter  to  measure 
the  electrical  input,  and  the  writer's  regenerative  brake  and 
strol'oscopic  slip  indirator  for  the  mechanical  output.     Fig.  15 


ranges,  the  .same  wattmeter  easily  covered  the  whole  range,  and 
the  negative  readings,  when  the  machine  wa.s  generating,  were 
obtained  by  simply  turning  the  torsion  head  in  the  reverse 
direction. 

Very  accurate  phase  tests  in  the  neighbourhood  of  unity 
power  factor  can  be  made  by  connecting  a  reversing  switch  to 
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Fig.  14. — Ordixaky  THREE-pitASE  Testing. 

the  terminals  of  one  of  the  moving  coils.     Then  if  w  is  the  normal 
power  reading,  and  w'  the  reading  with  one  coil  reversed, 

t<;=EI  {cos  (cp-30°)+  cos  (9+30°)} 
w'=Yl  {cos  (9-30°)-  cos  (9+30°)} 
from  whicb  tan  9=\/3  Wjw.* 
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Fig.  15a. — Test  Curves  of  E.C.C.  II  B.H.r.  Three-phase  Motor. 


shows  the  performance  on  load  (a)  as  motor,  (6)  as  generator. 
Fig.  16  (a)  and  (fo)  the  no-load,  short-circuit  and  starting 
torque  curves,  and  Fig.  17  the  circle  diagrams  of  the  motor  at 
different  voltages  plotted  from  the  load  tests.  Although  the 
ammeters  and  voltmeter  had  to  be  changed  for  the  different 


12  3  4  5  0  0 

Output.  Kilowatts. 
Fig.  15b.— Test  Ci-rves  of  E.C.C.  Three-phase  Motor  as 

ASYNCHROXOVS    GENERATOR. 

Fig.  18  gives  the  connections  of  the  test  board  which  was 
employed  for  motor  testing  at  the  Northampton  Institute.  It 
will  be  seen  that  by  closing  thejeguired  switches  at  the  top  of 

*Tee  ^' Tht^Measurement  of  Power  Factor,"  The  Electrician, 
Sept.  18,  1908. 
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the  board,  either  direct  current  or  single-phase,  two-phase,  or 
three-phase  alternating  current  can  be  supplied  to  the  terminals 
at  the  bottom  of  the  board,  and  that  the  wattmeter  gives  the 
total  power  in  every  case  without  any  change  of  contact. 


course  generally  appreciated  that  the  only  rational  method  of 
testing  direct-current,  altemating-ourrent  or  polyphase  meters 
is  by  "  artificial  loads,"  in  which  the  P.D.  and  current  are 
derived  from  separat-e  sources,  but  there  are  certain  precautions 
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Fk;.  16a. — Test  Cubves  of  E.C'.C.  Motor  Xoloau  Test. 

Foj-  continuous  current  or  single  j)ha.sf>  testing  tlic  motor  is 
connected  to  terminals  1  and  2,  and  the  small  wattmeter 
switch  is  .set  to  a.  For  three-pha.so  testing,  tt-rminals  1 .  2  and  3 
are  u.sod,  and  for  two  pha.se  all  four  terminals,  the  wattmct<'r 
shunt  switch  being  set  to  h.  Ammeters  in  three  of  the  leads 
give  the  currents  in  all  the  circuits,  while  the  voltmeter  is 
provided  with  a  change-over  switch  or  receptacle  enabling  it 
to  be  connected  between  any  two  mains. 


220  Volt  170  Volt 


120  Volt 


Klti.    I".    -("IIKI.K    l>IA<.UAM.S   loll  TllKKK  rilASK  .M(iT<»U   AT 
DiKFKKKNT    Vol.TAOlW. 

Altrnintlng-ciiirrnt  Mvter  Trxtiiu],  ( »ne  of  tlic  most  im])<irtanl 
of  routine  measurements  is  the  t4'!<ting  of  sup]ilv  met<Ts.  ard 
a  great  deal  of  cITort  and  expcn.***'  ha.s  Im  cii  wa.st*  il  over  it.  it 
is  certainly  time  that  a  definite  .ntandard  pn>rod\in'  and  te.nting 
outfit  sliould  be  devi.sed  for  what  is  a  nco  ssarv  juljiuirt  to 
every  supply  station,  and  the  writ«>r  Iuj.s  given  consub-rablc 
attention  to  the  matter.  Only  a  brief  n'ferenro  can  Iv  made  to 
it  here,  as  a  separate  Paper  must  be  devoted  to  it.     It  is  o{ 
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Fig.  16b. — Test  Curves  ok  E.C.C.  Motor  Locked  Test. 

which  are  not  always  appreciated  or  observed,   and  which 
are  advisable  if  accurate  results  are  Ui  be  secured. 

As  regards  the  .sources  of  P.D.  and  current,  it  has  been  very 
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nsual  to  cmplov  a  pair  of  coupled  alternators  with  a  device  for 
altering  the  relative  positions  of  their  armatures.  Though  this 
is  perfectly  correct  in  principle,  the   manufacturers  of  such 
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machines  do  not  seem  as  a  rule  to  have  properly  studied  the 
design  of  these  small  machines,  and  their  wave  forms  are 
usually  extremely  bad.  Some  of  the  best  testing  laboratories 
have  been  equipped  with  very  costly  coupled  alternators,  which 
have  exceedingly  irregular  waves. 

In  arranging  a  meter  testing  outfit  for  the  Northampton 
Institute  laboratories  some  years  ago,  the  writer  came  to  the 
conclusion  that  a  phase-changing  device  on  the  testing  table 


should  albo  be  connected.  It  will  be  seen  that  the  meters 
under  test  are  maintained  in  identical  conditions  with  those 
of  practical  working,  both  as  regards  currents  and  potentials, 
so  that  any  leakage  or  electro.static  effects  are  included  under 
normal  conditions. 

Astatic  Commutator  Wattmeter  for  Heavy  Currents. — With  the 
modern  increase  of  output  of  machines,  a  demand  has  arisen 
for  instruments  capable  of  making  direct  measurements  with 
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Fig.  19. — Three-phase  Meter  Testing. 


was  by  far  the  most  convenient  and  economical  arrangement, 
and  devised  single  phase  and  polyphase  phase -shifting  trans- 
formers for  the  purpose.*  These  have  since  been  considerably 
improved,  in  conjunction  with  the  alternate -current  potentio- 
meter, so  that  when  fed  from  supply  mains  or  from  a  well 
designed  alternator  or  rotary  converter  they  give  a  secondary 
voltage  which  is  constant  within  a  small  fraction  of  1  per 
cent,  in  all  positions  of  the  rotor,  and  a  wave  form  in  which  no 
harmonic  is  greater  than   2  per  cent,  of  the  fundamental. 


heavy  currents  at  both  low  and  high  voltages.  Considerable 
difficulties  present  themselves  when  the  design  of  such  instru- 
ments is  considered,  among  them  being  the  large  sectional 
area  of  the  conductors,  their  want  of  flexibility,  the  risk  of 
eddy  currents  and  non-uniform  current  distribution  or  "  skin 
effect  "  in  them,*  the  intensity  of  the  magnetic  field  due  to  the 
leads,  and  the  size  and  difficulty  of  manipulating  the  series 
parallel  device.  The  only  good  solution  of  the  problem  of  a 
heavy  current  wattmeter  so  far  is  that  of  Dr.  E.  B.  Rosa,  of  the 


Direction  of  Currents  and  Motion. 


EUectrostatic  Analogy. 


Fig.  20. — Scheme  for  Heavy  Current  Wattmeter. 


Further  details  and  technical  data  of  these  transformers  will 
be  given  later,  but  the  diagram  of  connections  for  three-phase 
meter  testing  using  one  of  these  transformers  and  the  double 
,  wattmeter  is  given  here  (Fig.  19).  A  voltmeter  with  change- 
over switch  to  give  the  R.D.  between  anv  pair  of  the  volt  leads 

*  "  The  Use  of  a  Phase  Shifting  Transformer  for  Wattmeter  and 
Supply  Meter  Testing,"  The  Electrician,  Dec.  11,  1908. 


Washington    Bureau   of   Standards,    who   has  emploved  the 
exceedingly  neat  principle  of  making  the  main  "  coils  "  in  the 

*  In  one  sense  it  is  wrong  to  speak  of  eddy  currents  in  a  current -earr\nng 
conductor,  as  the  combination  of  the  eddies  with  the  main  current  shows 
itself  in  the  non-uniform  distribution  of  the  latter.  It  is,  however, 
convenient  to  consider  the  question  in  this  way,  in  analogy  with  the 
magnetic  fluxes  in  a  generator  or  transformer. 
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form  of  concentric  tubes,  giving  an  annular  field  in  tlie  inter- 
space which  is  independent  of  the  current  distribution  in  the 
conductors,  and  which  cannot  produce  eddy  currents. 

The  writer  has  attacked  the  problem  in  another  way,  and 
although  the  apparatus  is  not  yet  completed,  a  brief  description 
of  it  may  be  of  interest.  Starting  from  the  essential  principle 
of  a  dynamometer  instrument^ — that  the  torque  produced  by 
the  fixed  on  the  moving  element  is  proportional  to  the  rate  of 
change  of  the  mutual  inductance  between  them  it  was  seen 
that  the  most  simple,  compact  and  easily  constructed  arrange- 
ment was  one  in  which  the  moving  element  was  in  the  form  of  a 
disc  revolving  in  its  own  plane  with  two  opposit^ely  wound 
D-shaped  coils,  between  four  stranded  main  coils  also  of  D- 
shape,  as  shown  in  Fig.  20.  The  arrangement  is  the  electro- 
dynamic  analogue  to  the  quadrant  electrometer,  or  more 
strictly  to  its  predecessor,  the  divided  ring  electrometer.  It 
will  be  seen  that  the  main  coils  can  be  very  easily  formed,  and 
that  they  can  be  fixed  to  the  commutator,  and  be  slid  into 
position  without  interfering  with  the  moving  coils.  AVith  the 
double  instru7nent  a  strand  or  two  from  each  main  coil  ran  be 
brought  near  the  other  moving  coil  iji  order  to  a])proximately 
neutralise  the  interference  of  one  system  on  the  other. 

As  regards  the  commutator,  the  circular  fonn  becomes 
impracticable  for  currents  over  250  amperes,  owing  to  difficulties 
wuth  its  size  and  the  friction  of  the  18  brushes  which  prevent 
it  from  being  easily  turned.  The  form  shown  in  Fig.  21  has 
therefore  been  designed  for  currents  up  to  1,000  amperes  per 
phase.     The  ends  of  the  wattmeter  maux  coils  are  connected  to 


To  Wattmeter  Coils 


Fio.  21. — 1,000- AMi'EUE  Series-parallel  Commitator. 

nine  pairs  of  brushes  as  usual,  but  inst^'ad  of  these  brushes 
rul)l»iiig  against  cylindrical  rrtntacts,  they  are  mounted  on 
flexil)le  sup])orts  and  ])ulled  into  contact  by  springs,  s«)  that  all 
the  mils  are  normally  in  seri.-s.  The  outside  mains  are  con- 
necti'd  to  two  wide  brass  plates,  one  of  which  lias  a  bridge 
piece  over  the  other,  so  that  one  plate  and  the  bridge  jtiece 
form  two  'bus  bars,  and  the  handle  actuates  a  cam  which  forces 
file  refpiired  ])airs  <if  brushes  apart  from  euch  other,  and  into 
contact  with  the  ])ositive  and  negative  "bus  bars  respectively. 
For  the  five-series  two-])arallel  arrangement  the  cam  has 
simply  one  projection  which  sejiarates  the  two  c^-ntre  brushes  ; 
for  the  two-series  five-parallel  arrangement  the  four  alternate 
pairs  of  brushes  are  separated  ;  and  lor  the  full  parallel  arrange- 
ment all  tlie  brushes  are  separated  and  ])reR.sed  into  contact 
with  the  bars.  The  brushes  are  of  lamijiafed  )>hosphor  bronze, 
and  are  so  IhmiI  that  the  action  of  bringing  them  tog4,«ther  or  <>l 
forcijig  them  into  contact  with  tiie  bars  jirodiKies  a  rubbing 
contact.  In  this  way  it  is  hoped  to  obtain  (piite  satisfactory 
resnlts  with  100  amperes  ])er  contact.  <»r  1.<hk)  ani]>«>n\s  total 
currei.t.  and  it  will  be  seen  that  the  going  antl  nMurn  leads  are 
80  arranged  that  tlie  currents  produce  very  little  external 
magnetic  field. 

The  writer  attaches  very  great  import anc«>  to  a  .sjitisfai  tory 
commutalor  device  for  alf^'iing  the  arrangement  of  alternating- 
current  testing  a})paratus  of  all  kinds,  and  is  applying  it  to 
an\meters.  to  calibrating  and  instrument  transform'  r-;.  to 
regulating  rheostats  and  choking  coils.  &c.  Those  who  have 
had  much  experience  in  altcrnatiug-curreut  testing  well  know 


how  annopng  it  is  to  be  continually  getting  beyond  the  range  of 
tlie  instruments  and  regulating  devices,  and  the  ease  and 
accuracy  of  testing  work  of  all  kinds  can  be  greatly  enhanced 
by  using  the  series-parallel  commutator,  both  for  the  ammeters 
and  wattmeters,  and  for  the  regulating  devices. 

Although  this  article  is  somewhat  lengthy,  it  has  by  no 
means  covered  all  the  uses  of  the  double  wattmeter,  and  manv 
others  will  be  discovered  by  those  employing  it.  Dr.  Nicholson 
has,  for  example,  used  the  instrument  for  testing  the  power 
absorption  in  iron  when  magnetised  by  a  three-phase  rotating 
field,  and  to  detect  the  amount  of  the  third  harmonic  produced 
by  the  saturation  of  the  iron.*  Another  possibilitv  is  the 
actual  measurement  of  the  energy  liberated  in  opening  circuit 
breakers  on  inductive  loads.  Enough  has  been  said,  however, 
to  show  that  the  d}'namometer  wattmeter  can  be  regarded  as  a 
perfectly  trustworthy  instrument,  and  the  advantages  of 
the  double  form  for  polyphase  testing  need  no  insisting  upon. 

The  real  difficulties  in  connection  with  such  instruments  are 
not  of  an  electrical  but  of  a  mechanical  nature,  the  chief  ones 
being  the  difficulty  of  getting  a  sufficiently  rigid  construction 
without  using  any  appreciable  amount  of  metal,  and  the 
variation  of  the  elasticity  of  the  spring  with  temperature.  But 
with  reasonable  care  an  accuracy  of  one-tenth  of  1  per  cent. 
can  be  obtained  at  deflections  of  200  divisions  and  over. 

The  tests  on  the  instrument  have  all  been  made  in  the 
laboratory  of  Messrs  H.  Tinsley  &  Co.,  at  Eldon  Park  Works, 
S.  Norwood. 


ON  THE  PRODUCTION  OF  fflGH  PERMEABILITY 

IN  IRON.t 

BY  PROF.  EKKEST  \VILSON. 

Bij  the  Method  of  Magnetic  Shielding.% — The  present  Pajxr  deals 
more  particuhirly  with  the  pernieabilitj-  exhibited  by  a  3  per  cent. 
si  Moon  alloy  of  iron,  known  as  "  Stalloy,"  over  a  range  of  the  mag- 
netic induction  B  from  about  0-5  to  100.     It  is  shown  that  if  a  ring 
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consist inp  of  lainin.T  of  the  material  is  ]ilaee<l  within  .i  sp 
netic  shield,  and  tluMi  .subjected  to  a  proces.s  of  rari'ful  deii 
lion,  the  jxTnieability  can  l>e  largely  increa-sed. 

Some  of  the  results  are  pi  veil  in  the  tipnnv     IWore  iH-inp  i 
file  shield  the  six^ciiuen  was  demaj^iietiMvl  fn>m  a  maxinum. 
0-.3  C.G.S.  unit8.  and  exjieriment  1.  corresponding  to  curve  b  wn* 
in;\<h<.     When  in  the  shield  the  sjM'cimen  was  demapnetisefl  frani  « 
iiiiMMiiim  force  of  (»;V.>  and  e\|M'riineiit  2.  corn'sjxMiding  to  curve  -■ 

•  "  PrtK-.."  I.E.E..  Vol.  53,  p.  248.  1915. 

t  Absiraot  «i(  a  Tajior  n'a«l  at  a  nuvtiiip  of  the  International  Enginr<T- 
ing  (4nnn^ss.  1!M.").  in  San  F^anci^«c^>.  Cal..  S<pt*"nil>cr,  1915. 

X  "  rrt>r<><><ling(.  ■■  of  the  Royal  Society  of  I>ondon.  A..  Vol.  XC.  ^^^•» 
p.  17f».  This  Pai>or  is  referred  to  in  Thk  KLBCTRiCLiK,  Vol.  LXXIT- 
1«U4,  p.  30l>. 
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was  made.  Up  to  this  time  it  should  be  noted  that  the  highest  force 
so  far  applied  has  been  0-59,  and  at  the  close  of  experiment  2  the 
specimen  was  left  magnetised  as  the  result  of  a  force  00935,  and 
eight  days  elapsed  before  further  experiments  were  made.  At  the 
end  of  this  time  a  magnetising  force  0-8  C.G.S.  units,  due  to  a  con- 
tinuous current,  was  applied,  reversed  a  few  times,  and  removed. 

A  force  of  such  magnitude  as  0-8,  applied  to  a  demagnetised 
specimen,  has,  in  ordinary  magnetic  testing,  the  effect  of  causing  the 
magnetic  induction  corresponding  to  a  given  smaller  force  to  be 
lower  than  it  would  have  been  had  the  iron  been  in  a  demagnetised 
state  originally.  la  the  shield  the  reverse  is  the  case,  as  is  shown  by 
experiment  3,  corjcsponding  to  curve  3.     Curve  4  was  obtained  after 


demagnetising  from  a  force  1-2,  and  curve  5  was  obtained  after 
demagnetisation  from  a  force  of  2-97.  Then  followed  a  number  of 
experiments  on  the  effect  of  testing  the  specimen  after  varying 
periods  of  rest  in  (1)  a  magnetised  condition,  and  (2)  a  demagnetLsed 
condition.  Curve  17  shows  the  effect  of  resting  in  a  demagnetised 
condition  for  13  days,  and  a  rest  of  six  weeks  gives  no  further  diminu- 
tion in  permeability.  Further  experiment  shows  that  this  high 
permeability  still  persists  when  the  specimen  is  removed  from  the 
shield. 

The  dissipation  of  energy,  due  to  magnetic  hysteresis,  corre- 
sponding to  a  given  maximum  value  of  the  magnetic  induction,  is 
considerablv  reduced  by  the  above  method  of  treatment. 


ELECTRIFICATION  OF  THE  MANCHESTER  TO  BURY  SECTION  OF  THE  LANCASHIRE  & 

YORKSHIRE  RAILWAY. 

(Continued  from  p.  567.) 


Track. 

Though  the  system  adopted  is  the  third  or  live  rail  with  track 

return  augmented  by  a  fourth  rail,  considerable  departure  has  been 

made  from  previous  practice,  in  that  it  is  a  side-running  contact, 

instead  of  over  or  under-running.     This  has  been  brought  about  by 


L. 


Load 


The  section  of  the  rail  has  been  designed  .so  that  its  centre  of  gravity 
is  well  within  the  base  line.  The  rail  has  been  supplied  by  the  Shel- 
ton  Iron,  Steel  &  Coal  Co. ,  Ltd. ,  of  a  special  design.  The  arrangement 
is  such  that  a  projection  on  the  upper  portion  of  the  insulator  acts  in 
conjunction  with  the  guarding  as  a  key  which  keeps  the  rail  in  posi- 


Gauge 


Cross  Bond  37/15^  S.W.G. 
39"Lon£.  ■& 


/{.  ''^P Rail  Return,  3" square 
■  Wood  Pad 

7///  /JL 


ZZZZZZZZIL 


Sleeper 


Fig.  27. — Cross-section  of  Pekm.^nhnt  Way. 


the  fact  that  1,200  volts  necessitates  more  adequate  protection 
against  shock,  and  the  form  of  rail  adopted  is  admirably  adapted  for 
guarding.  This,  of  course,  also  applies  to  the  under-running  type, 
but  here  the  objection  was  the  small  clearances  available. 

The  live  rail  and  its  guarding,  also  its  relative  position  to  the  track 
rails,  which  is  shown  in  Figs.  27,  28  and  33,  is  the  invention  of  Mr. 


tion.  The  insulator'itselfJs[kept  in  position  by  three  small  brackets. 
The  rail,  however,  does  not  rest  directly  on  the  porcelain  insu- 
lator, but  a  wooden  packing  is  inserted  between  to  act  as  a  buffer. 
The  normal  spacing  of  the  insulators  is  approximately  12  ft.  The 
live  rail  is  anchored  every  100  yds.  by  a  specially  designed  anchor 
insulator  supplied  by  Bullers  (Ltd.). 


Fio.  28.— View  Showixq  Live  Rail  and  Foxtrth  Rail  in  Relation  to  the  Tr.\ck. 


J.  A.  F.  Aspinall,  the  general  manager  of  the  railway  company.  It  is 
very  compact,  lies  close  to  the  running  rail,  and  gives  the  maximum 
space  for  platelayers  and  other  workmen  in  the  six-foot,  where  the 
rails  are  normally  fixed.     The  guarding  is  of  "  Jarrah,"  which  has 

been  adopted  for  its  non-combustible  qualities,  and  is  arranged  as 
shown  in  Fig.  32.     It  is  held  in  position  by  clips  secured  by  ordinary 

chair  keys,  no  screws  or  nails  being  used. 


The  live  rail  insulators  are  of  white  porcelain,  completely  ^^tritied 
throughout,  and  glazed  all  over,  and  are  6^  in.  high.  The  actual 
creeping  surface  is  8  in.  from  metal  to  earth.  These  insulators  have 
been  supplied  by  Doulton  &  Co.  (Ltd.),  of  London. 

The  cross-sectional  area  of  the  rail  is  8-3o  sq.  in.,  and  weighs  85  lb. 
per  yard.  Its  re  istance  ranges  between  6-5  and  7-0  times  copper  of 
equal  area  and  length.     The  normal  length  of  each  rail  is  60  ft. 
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Fia.  29.— Pi.A>-  or  1'krmanknt  Way  Showing  Position  or  Live  Rail  and  Arranoemknt  of  Lrvu  Rail  RAwrs. 

(The  Boctioiw  run  on  continuously,  a«  indicated  by  the  lettering.) 
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The  rails  are  bonded^'at  each  joint  with  two  bonds  per  joint,  each 
bond  having  an  effective  cross-sectional  area  of  0-4  sq.  in.  These 
bonds,  which  are  of  the  strip-copper  flexible  type,  have  been  manu- 


^djr^J^^^^e^ii^, 


rd  Struct,, 


I 


Pig.  30. — Cross-section  of  Permanent  Way  in  Relation  to  the 
Structure  and  Load  Gauge. 

factured  by  the  Forest  City  Electric  Services  Supply  Co.,  Ltd.     The 
chemical  composition^of  the  rail  is  as  follows  :— 

Carbon 0-08    p.c.      Sulphur 0-026  p.c. 

Phosphorus    0-0.34     „        Silicon    0-022     „ 

Manganese  0-22       „        Iron    99-618     „ 


Fig.  31. — View  of  Motor  Bogie. 


Fig.  32. — View  of  200  h.p.  Motor. 

The  cables  used  for  connecting  across  the  gaps  were  manufactured 
by  W.  T.  Henley's  Telegraph  Works  Co.,  and  normally  two  0-5  sq.  in. 
or  a  single  1-0  sq.  in.  cable  are  used.     They  are  insxilated  with  vul- 


canised bitumen  and  run  in  wooden  troughs,  whifh  are  filled  in  with 
bitumen.  These  itroughs  are,  as  far  as  possibif,  carriefi  above 
ground,  but  in  all  cases  of  underground  work,  "  Howard  "  troughing 
is  u.sed. 

The  fourth  or  return  rail  is  of  square  section  with  rounded  comers, 
and  weighs  88.5  lb.  per  yard  with  a  cross-sectional  area  of  8-84  sq.  in. 
The  chemical  composition  and  electrical  conductivity  being  the  same 
as  the  live  rail.  This  section  has2l>een  adopted  on  account  of  the 
small  surface  expo.sedj^over  a  given  volume  of  rail,  and  therefore 
small  maintenance  in  painting,  &c.  ThLs  rail  also  is  cut  in  length.s  of 
60  ft.,  and  is  placed  between  the  running  rails.  It  rests  on  wooden 
pads  1  ii  thick,  secured  to  the  sleepers  by  iron  dogs,  and  is  anchored 
at  intervals  of  100  yds. 


Trolley  Cable 
in  Jarrah 
Trough  m 


Distance 
5" long 

withB.O  clearance 
between  running  rails 

Steel  Spripg  Clip 

3  «■% 
Third  Kail  in  lengths 
ofeO'.O'idSlbs^i 
per  yard 
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Fig.  33. — Cross-section  through  Lhe  Rail  Showing  Contact  Shoe 
AND  Trolley  Connection. 


There  are  two  bonds  per  joint,  and  the  effective  cross-sectional  area 
is  0-325  sq.  in.  per  bond.  They  are  also  cross-bonded  every  100  yds. 
to  the  track  rails  with  cable  bonds  of  37/15  S.W.G.  copper,  and  the 
track  rails  are  also  bonded  by  cable  bonds. 

The  track  is  fed  from  the  sub-stations  through  short  feeders, 
which  take  the  shortest  coui-se  from  the  sub-station  to  the  track 
rails  ,  no  supplementarj-  feeders  are  used.  The  live  rail  is  di\ided 
up  into  sections,  which  are  connected  through  section  s\\-itches 
placed  alongside  the  live  rail,  and  operated  as  ordinary  hook  switches. 
At  all  gaps  the  live  rail  is  ramped  towards  the  ruiming  rail,  as  seen  in 
Fig.  29,  so  as  to  receive  the  shoe  which  riuis  on  the  outside  of  the  rail. 
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The  whole  of  the  erection  of  the  track  equipment  has  been  carried  out 

by  the  railway  company. 

\'.Shoe. — The  general  arrangement  of  the  shoe  is  shovra  in  Fig.  34, 


through  spur  gearing,  the  ratio  being  25/59,  or  2-36  to  1-0.  A  view  of  a 
bogie  is  seen  in  Fig.  31.  On  each  side  of  the  bogie  is  mounted  a  shoe 
beam  carrjing  the  collecting  shoe.     Each  motor  car  is  provided  with 


and  its  connection  to  the  trolley  cable  in  Fig.  33.     The  mounting  of  I  two  of  the.se  bogies,  making  a  total  of  four  motors,  or  800  h.p,  per  car, 
the  shoe  on  the  bogie  is  shown  in  Fig.  31.  |  the  gradients  being  somewhat  severe,  as  will  be  gathered  from  Fig.  36. 


1    Protection  cover  over  shoe  (Jarrah) 
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Section  at  A.B. 
Fic.  34. — Elev.ition  and  Sidk  View  of  Coxtact  Shoe. 


Fio.  35. — LoaiTCDiSAL  SErTi,,v  TiiH.M  .  It  200  u.r.  Motor.     (Scale  1:9.) 


Rdllino-stock. 
Miiloi    liiHiic.i.'  Th«<    motor    Inifiies    coin|)lrt<\    which    hovr    1m>oii 
dpiiigniHl  iind  Inbuilt  nt  tho  railway  company's  loconuHivc  works  at 
Horwich,  carry  two  200  H.r.  motors  mounttnl  and  geannJ  to  the  axle 


The  wherlbasc  is  9  ft.,  and  the  diameter  of  tin-  wheels  3  ft.  7  in.,  the 
wIkm'Ib  iM'ini;  'if  .standard  locomotive  ]>attcni.  There  arc  two  brake- 
^«hof•.^  per  wheel. 

Motors.— The  motors  (Figs.  32,  35  and  37)  are  designed  forj,200 
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volts,  series  wound,  with  commutating  i)oles,  and  are  totally  en- 
closed. The  field  frame  is  in  one  piece,  of  the  "  box  "  type,  the 
main  poles  being  arranged  vertically  and  horizontally,  this  arrange- 
ment having  been  found  to  give  the  best  space -efficiency  in  the  limited 
room  available.  The  ventilation  of  the  motors  has  been  carefully 
considered  and  provided  for. 


The  armature  laminations  are  carried  on  a  hollow  spider,  which  also 
carries  the  commutator.  There  is  a  free  passage  of  air  through  the 
spider  and  through  the  ventilating  gajis  in  the  armature,  which  are 
continued  through  the  main  poles  to  the  outside  atmosphere.  The 
armature  coils  are  all  insulated  with  solid  mica  insulation,  and  the 
field  coils  are  enclosed  in  brass  cases  to  keep  them  from  contact  withoii. 


f 
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Fig.  36. — DiACiRAM  of  Gradients  between  Manchester  and  Holcombe  Brook. 
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Fig.  37. — Cross-section  through  200  h.p.  Motor.     (Scale  1:9.) 
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Ring  lubrication  is  used  for  the  armature  shaft,  the  oil  wells  being  of 
(iniple  proportions  ;  oil  lubrication  with  pads  is  adopted  for  the  sus- 
j>ension  bearings.  The  brush  gear  is  carried  on  a  solid  steel  yoke 
bolted  to  the  frame,  which  is  insulated  with  .solid  mica,  and  forms  a 
very  rigid  construction. 

Special  attention  has  been  given  to  the  machining  of  the  vanous 
parts  so  as  to  ensure  interchangeability. 

{To  he  concluded .) 


THE  PRINCIPLES  OF  MODERN  PRINTING 
TELEGRAPHY.* 

BY   H.    H.    HAERISON. 

Summury.- — This  Pajx-r  is  divided  into  five  spctions.  The  first  deals 
with  the  fundamental  principles  and  leads  uj)  to  automatic  stop  and  start. 
After  that  follows  translation  of  signals,  page  printing  and  the  jirinciple.s 
of  letter  counting  mechani.sm.  The  third  section  deals  with  low-.si>eed 
[jrinting  telegra])lis  and  chain  relay  systems.  The  fourth  di.s'.-u.ss<-s  syn- 
chronism, control  of  ])hase,  leading  to  synchronism  h<-tween  ])rinter  and 
distributor  units.  The  last  part  deals  with  automatic  multi](le-circuit 
arrangements,  dchelon  Working,  repeater^  disirihution  of  si(rnals  and 
quadruple  duj)le.\. 


The  author  discusses  several  elementarj'  telegraph  installations, 
and  continues  as  follows  :  An  elementary  printing  telegraph  can  be 
formed  by  taking  a  number  of  wires  equal  to  the  number  of  characters 
and  connecting  to  the.se  a  similar  number  of  character  levers.  Each 
line  is  connected  to  earth  at  the  receiving  end  through  electromagnets 
cont  rolling  character  key  levers  of  an  ordinary  typewriter.  By  adopt- 
ing both  jMJsitiveand  negative  .signalling  inij)uiscs  the  receiving  electro- 
magnets ma}' be  divided  intotwogrouj)s,  if  suitably  j)olarised,and  the 
numberof  wires  required,  compared  with  the  prcviousca.se.  is  halved. 

Witl/any  line  wire  there  are  three  possible  variations  :  positive  or 
negative  current  flowing  or  zero  current. t^  By  taking  the  tlire'e 
variations  j)o.s.sihlc  m  one  wire  and  combining  them  with  three  similar 
variations  in  a  second  wire  nine  signals  can  be  formed,  and  adding 
the  variations  of  a  third  wire  a  total  of  27  signals  is  jjossible.  Actually 
one  of  the  27  signals  cannot  be  used,  as  it  con.sists  of  a  zero  imit  in 
each  line  wire,  and  this  is  the  normal  or  non-operative  condition,  so 
that  generally  the  numl)er  of  signals  jKJssible  is  V"—  1,  where  7(  =  the 
number  of  lines  available,  and  F--=the  numberof  variations  funiislied 
Viy  each  wire.  For  three  wires  the  total  number  of  signals  is  given  by 
3"*—]  -;2(),  which  just  suffices  for  tlie  alphabet. 

A  telcgra])!)  on  this  plan  is  illustrated  in  the  Paper,  in  which  six 
keys  are  connected  in  tliree  pairs  to  a  similar  number  of  lines.  By 
suitably  de])re.ssing  the  keys  current  pc^rinutations  are  i*et  up.  The 
currentsact  on  three  |K)larise(l  rclaysat  thedistant  end,  the  armatures 
being  normally  in  a  lU'utral  or  mid-position.  A  further  mechanism  is 
r('(juircd  to  translate  the  (■om])le.\  signal  represented  by  the  arrange- 
ment of  the  armatures  into  the  .simj)le  signal,  the  jirinted  character. 
One  method  of  effecting  the  translation  consists  of  a  series  of  si.\ 
elect ronuignets  selectively  ojierated  by  the  receiving  relays.  Kach 
electroniiignet  controls  a  rod  <arrving  bridging  contacts  or  switches, 
and  for  any  given  rearrangement  of  the  rods  from  their  nonnal 
position. as  indicated,  a  circuit  is  conij)leted  for  the  local  or  printing 
l)atterv. 

It  will  be  .seen  from  the  foregoing  that  the  transmiasjon  and 
recej)tion  of  sigiuils  is  efTect<'d  by  the  displacement  of  a  tran.^mitling 
lever,  which  is  copied  at  the  receiving  end  of  the  line  by  the  displace- 
ment of  an  elect roinagnefically  controlled  lever.  If  we  wish  to  JL-^e 
one  line  wire  only  there  j.re  thn>e  in<'tluMls  of  tran.slating  such 
elementary  signals  into  tyjM'-printed  characters  : 

1.  M}'  the  nunilicr  of  sigmd  elenu-nts. 

2.  By  the  duration  of  the  signal  elements. 
.'{.   By  the  niomenl  of  their  apjK'aranee. 

The  first  method  a.ssigns  one  impulse  to  the  l»-tter  A.  two  f<>  the 
letter  \\,  three  to  letter  ('.  and  2«5  to  the  letter  Z.  This  is  the 
principle  on  which  step-bv-st<'p  jirinting  telegraphs  (lc|M-nd  for  their 
action,  and  is  theoretically  set  out  in  Kig.  1.  The  transmitter  c-on- 
sists  of  a  barrel  H  driven  by  a  motor  .M  thn>ugh  a  friction  drive  KI>. 
A  number  of  pins  P  on  the  harrel  form  a  heli.\,  and  when'any  one  of 
tlie  key,"  of  the  keyboard  KB  is  dej)re.s.Hed.  its  far  end  rises  int<i  tin- 
path  of  the  eorr(>s|K)n(ling  pin  and  stojxs  the  barn-l  a-**  long  as  the  ki-y 
and  pin  are  in  contact.  Tlie  )ieri<Hl  of  the  revolution  at  which  tins 
stojtpage  occurs  depends  upon  the  key  depre.ssefl.  .\t^the  right 
hand  eiul  of  the  barrel  a  cix)wn-wheel  comnuitator  is  arranged  to 
seiui  altenniting  cnrirnt.s  to  line.  14  jn'riods  jxt  revolution  of  the 
barirl.  When  tlie  b.irix'l  revolves  continuou.xly  the  altenniting 
eunvnts  step  roimd   the  type-wh«x«l   at    the  distain    si.iii..ii   miu!   a 

*  Alwtrnrt  of  PftjM>r  n'«d  Ix'fore  the  Institution  of  1  ■    i  '~ 
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stoppage  of  the  barrel  by  a  character  key  prolongs  the  impulse, 
jxjsitive  or  negative,  at  that  moment  going  to  line,  and  effects  print- 
ing in  a  manner  to  be  described.  At  the  receiving  end  of  the  line  the 
alternating  currents  pass  through  a  polarised  relaj'  LR  to  earth.  The 
armature  of  this  relay  alternately  closes  the  circuit  of  the  two  escape- 
ment magnets  tM,  which  allow  the  escapement  wheel  to  move  round 
tooth  t)y  tooth.  This  wheel  is  mounted  on  a  shaft  cany-ing  the  type- 
wheel  TW,  the  combination  being  constrained  to  rotate  by  a  slipping 
drive  not  shown.  So  long  as  the  barrel  continues  to  revolve  the 
type-wheel  follows  its  movements,  keeping  in  step  by  the  method  of 
control  outlined  above.  In  series  with  both  the  escapement  magnets 
is  a  printing  magnet  PM,  which  is  relatively  slow-actmg  and  is 
unaffected  by  the  stepping  imijul.ses.  \Mien  one  of  the  impidses  is 
prolonged  bj'  the  momentarj'  stoppage  of  the  transmitter  barrel  the 
printing  magnet  is  energised,  and  forces  the  paper  tape  against  the 
type-wheel.  This  wheel  is  kept  inked  by  a  roller,  not  shown,  and  the 
.selected  letter  is  imprinted  on  the  tape. 

The  .second  method  uses  two  durations  of  current,  a  short  impulse 
and  one  three  times  as  long,  and  the  various  signals  are  differentiated 
b}'  combinations  of  the  two  elementary  signals.  The  Morse  code  is  an 
example  of  this  procedure. 

The  Hughes  type  printing  telegraph  is  illustrated  in  the  Paper,  and 
the  author  proceeds  :  At  the  transmitting  end  a  contact-brush  arm  is 
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Tk;.   1. — PlUNCirLE  OF  THE  >STEP-BV-STEr  TvPE-rRINTING  TEI.EORAPH. 

kejit  in  continuous  rotation.  It  makes  contact  with  the  solid  ring 
shown  aiul  al.so.  in  turn,  with  a  number  of  contacts,  each  connected  to 
character  keys,  of  which  only  one  is  illustrated.  Signals  jwss  to  line 
accordingly  as  keys  are  depre.s.sed  or  not.  The  numl)er  of  w^gmental 
contacts  is  equal  to  the  numl>er  of  character  keys,  and  the  whole 
transmitting  nu-chanism  is  simply  a  device  for  divi<ling  very  precisely 
the  time  of  n  revolution.  The  significance  of  a  signal  dejiends  ujwn 
the  moment  or  interval  of  time  in  which  it  occurs  during  a  revolution. 
At  the  receiving  end  of  the  line  a  free  runnnig  tyjiewheel, 
synchronised  with  the  contact-brush  arm,  is  divided  at  its  circum- 
fi'n'uce  into  as  many  \\\)o  faces  a.s  there  are  transmitting  intervals  on 
the  <iillector.  Solid  on  the  .<iame  shaft  as  the  type-wheol  is  a  feed 
<-am  which  engages  with  the  paix-rfee<l  rat.het  mechanism,  and 
finds  the  jiajH-r  tajie  forward  one  letter  sjvue  after  jirinting.  In  the 
di.ignini  onlv  one  htter  ^mt  revolution  is  supjwsed  to  l»e  printed, 
although  actually  in  the  Hughes  only  four  letter  sj^m-s  imh^I  intervene 
»>et\v(M-n  the  printing  of  succe.-v-^ive  letters.  As  a  signal  impulse  ia 
rrcciv«-<l  over  the  line  it  excites  the  printing  magnet,  and  the  printing 
hammer  forces  the  \x\\\qt  against  the  tyjx*  wheel,  effecting  printing 
of  tlio  letter  which  at  that  moment  is  in  the  ]irinting  jn>sition. 

\VA\\  in  the  Hughes  and  the  step-by-step  system  the  signalling 
impulses  are  espial  in  duration,  but  the  spac  iiig  between  letters  in 
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respect  to  time  is  variable  and  depends  upon  the  preceding  signal.  In 
both  cases  signals  are  different!  ated  by  time  ;  a  certain  period  is  taken 
and  subdivided  into  as  many  parts  as  the  required  number  of  charac- 
ters, and  each  interval  corresponds  to  a  given  letter  or  character. 
Highton's  telegraph  does  not  depend  upon  time  as  a  means  of 
differentiation;  the  signals  remain  space  signals  at  both  ends  of  the 
wire.  A  given  j)ermutation  may  be  set  up  indefinitely,  and  the 
corresponding  type  bar,  anrl  only  that  particular  bar,  will  be  actuated. 

Also,  the  two  systems  using  time  signals  have  used  rotating 
collectors  at  the  transmitting  end  by  which  the  signals  are  impressed 
on  the  line,  and  a  revolving  type-wheel  at  the  receiving  end.  The 
transmitting  and  receiving  organs  are  dissimilar.  If  a  typewriter  is 
used  as  a  printer  then  a  transmitting  collector  is  used  as  before,  and 
a  similar  organ  has  also  to  be  employed  at  the  receiving  end  to 
perform  the  inverse  function,  viz.,  to  distribute  the  incoming  signals 
to  the  appropriate  character  key  levers.  The  arrangement  is 
indicated  in  Fig.  2.  Two  circular  contact  discs,  D,  Dj,  are  surrounded 
by  segmental  contacts  connected  at  the  transmitting  ends  to  character 
keys,  and  at  the  receiving  end  to  electromagnets  controlling  the  key 
levers  CKL  of  the  typewriter.  Contact-brush  arms  at  both  ends 
rotate  synchronously  and  connect  the  rings  D,  D^  with  the  segments 
in  turn.  Rings  D,  Di  are  connected  together  by  the  line  wire.  %  The 
time  taken  for  a  complete  revolution,  if  divided  into  26  intervals,  only 
provides  for  the  alphabet,  and  to  print  numerals  and  punctuation, 
signs  further  subdivision  is  necessary.  The  author  next  deals  with 
inversion  devices  for  type-wheel  or  bar  printing  mechanism,  and 
continues  :  The  saving  in  line  time  with  the  five-unit  alphabet, 
compared  with  the  Hughes  and  the  Morse,  is  grai^hically  shown  in 
the  Paper. 

The  elementary  mechanism  by  which  the  signal  permutations 
for  the  five-unit  code  may  be  set  up,  transmitted,  and  received,  is  as 
follows  :  Two  revolving-contact  brush  arms,  having  the  same  angular 
velocity  and  phase,  sweep  over  concentric  metal  conducting  rings, 
the  inner  rings  being  continuous  while  the  outer  rings  consist  of 
segmental  contacts.     The  brush  arms  at  each  end  bridge  the  two 


Fk;.   2.- — Selection  of  One  of  a  Number  of  Printing  Elements  by 
Means  of  Time  Signals  Over  a  Single  Wire. 

concentric  rings.  At  the  transmitting  end,  the  five  signalling  keys 
which  normally  rest  against  the  upper  or  negative  'bus  bar  are  joined 
to  five  segments  on  the  distributor  as  shown.  If  one  or  any  number 
of  these  keys  are  dejjressed  by  the  operator,  they  leave  this  bar  and 
make  corftact  with  the  positive  bar,  and  as  the  revolving  contact- 
brush  rotates,  it  collects  the  current  permutation  set  up  at  the  key- 
board and  sweeps  it  into  the  line.  At  the  receiving  end,  the  signalling 
impulses  actuate  a  polarised  relay,  the  positive  impulses  moving  its 
a  rmature  to  close  a  local  circuit  through  the  distributor  to  the  five 
setting  magnets.  If  at  any  moment  the  contact-brush  arms  are  on 
corresponding  segments,  the  particular  receiving  magnet  will  be 
actuated  accordingly  as  the  corresponding  transmitting  lever  is 
depressed  or  not.  Thus,  by  the  employment  of  the  intermediate 
mechanism  of  distributor  and  collector,  the  operator  at  the  trans- 
mitting end  can  select  any  one  of  the  setting  magnets  at  the  receiving 
end  singly  or  in  combination,  and  this  with  a  single-line  wire.  This 
result  has  been  accomplished  by  the  conversion  of  the  space  signals 
at  the  keyboard  into  time  signals  on  the  line,  and  their  re-conversion 
into  space  signals  as  represented  by  the  displacement  of  the  armatures 
of  the  receiving  magnets  through  the  distributor  at  the  recei\'ing  end 
of  the  line. 

There  is  a  very  necessary  condition  to  be  met  at  the  transmitting 
end  of  the  line,  viz.,  the  signal  permutations  must  have  been  set  up 
before  the  contact-brush  arm  commences  to  sweep  over  the  five 
transmitting  contacts  ;  and  as  this  arm  revolves  at  from  three  to  five 
times  per  second,  some  indication  nuist  be  given  to  the  operator  when 
to  set  up  a  fresh  letter,  since  it  is  obviously  impossible  to  ascertain 
this  by  watching  the  revolving  arm.  It  is  also  necessary  that  the 
setting  of  the  keys  should  persist  imtil  the  brush  arm  has  swept  over 
the  entire  five  signalling  segments. 

An  early  method  of  accomplishing  the  two  results  is  shown  in  Fig. 
3,  diagram  A.     Here  each  of  the  keys  is  provided  with  a  locking 


latch  L  adapted  to  be  caught  by  a  pivoted  rooking-frame  RF,  which 
is  so  constrained  by  a  spring  iS  that  it  normally  tends  to  lock  all  the 
signalling  keys.     Directly  coupled  to  the  shaft  carrying  the  contact- 
brush  arm  is  a  cam  C  which,  during  that  portion  of  tho  revolution 
through  angle  fi  pushes  the  frame  R  F  to  the  right,  unlocking  the  kevs 
and  allowing  the  operator  to  set  up  a  fresh  permutation.     Thi.s  period 
is  signalled  to  him  by  a  hammer  fixed  on  the  rocking  frame  which 
taps  a  bell  or  other  suitable  device.     This  illustrates  tho  well-knfjwri 
"  cadence  "  signal  of  the  Baudot  printing  telegraph,  though  it  mav  \>e 
remarked  in  passing  that  it  did  not  originate  with  Baudot. 
>  The  modem  arrangement  is  identical  in  principle,  but  different  in 
detail,  and  is  shown  in  Fig.  .3,  diagram  B.     The  keyboard  Ls  unlocked 
electrically  by  contacts  closed  on  the  distributor.     Such  keyboards 
are  termed  by  Murray  "  bound,"  the  speed  of  transmission  being  fixerl 
by  the  revolutions  per  minute  of  the  contact-brush  arm.     The  lea»t 
stoppage  on  the  part  of  the  operator  to  .sign  and  time  a  tran.smitted 
message  or  to  decipher  a  badly  written  word,  reduces  the  output. 
*  The  author  next  deals  with  the  improvement  effected  by  using 
individual  character  keys,  and  shows  how  such  arrangements  save 
mental  strain  of  the  operator,  the  operation  being  practically  reducer! 
to  typewriting.     He  next  refers  to  mechanical  signal  storage  anfl 
continues:    There  are  two  ways  in  which  this  reservoir 'may  be 
provided  :    (a)  by  a  revolving  drum  fitted  with  pins  setTfrom  the 
keyboard  ;   and  (h)  by  the  u.se  of  a  perforated  tape.     Kinematically 
the  two   mechanisms  are  identical     He  then  describes  a  sj-steni 
using  a  metal  disc  which  is  continuously  revolving  at  3^  revs,  per  sec. 
The  alternative  method  of  signal  storage  involves  two  pieces  of 
apparatus  :     the  perforator  and  the  transmitter.     An  elementary- 
form  of  perforator  due  to  Baudot  is  illustrated  in  the  Paper,  and  the 
author  next  discusses  the  operation  of  kej'board  perforator  methods 
of  actuating  perforation  punches,  the  Murray  automatic  startand 
stop  device. 


^^^^ 


Fig.  3. — Examples  of  Keyboard  Locking  and  Cadence  Signal 

Devices. 

By  either  of  the  storage  devices  described  it  is  possible  for  the  rate 
of  transmission,  which  is  fixed  by  the  number  of  revolutions  of  the 
distributor  brushes,  to  vary  from  the  rate  of  setting  up  either  the 
letter  pins  or  the  punched  holes  in  the  tape.  The  perforator  is 
usually  placed  close  to  the  transmitter,  and  so  long  as  the,  operator 
keeps  a  few  letter-signals  ahead,  there  is  no  risk  of  the  tape  being 
torn.  It  is  customary  with  modern  installations  to  interjiose  an 
automatic  device  which  will  stop  the  transmitter  when  the  number 
of  stored  letter-signals  on  the  tape  has  reached  a  minimum,  usually 
10  to  12  letters.  The  operator  is  thus  relie\ed  from  any  nervous 
strain  due  to  anxiety  from  the  transmitter  catching  up  while  few 
letters  intervene  between  the  perforating  and  transmitting  points. 
To  make  the  device  completely  independent  of  the  ojierator,  automatic 
starting  should  also  be  provided  for.  The  solution  of  the  problem  of 
the  completely  automatic  "  stop  and  start  '  fulfilling  the  necessary 
conditions  was  first  accomplished  by  Murray.  The  automatic  stop- 
and-start  device  is  not  absolutely  necessary,  but  its  omission  lowers 
the  efficiency  of  a  high-capacity  circuit.  Murray's  invention  in  its 
original  form  provided  only  for  manual  ojieratioi  of  the  stop  and 
start,  but  thi.:  is  not  nearly  .so  satisfactory  as  the  subsequently- 
developed  automatic  arrangement.  The  essential  featu;-e  of  the 
invention  is  catching  or  releasing  the  armature  of  the  transmitter 
magnet  at  tlie  moment  when  it  is  attracted.  Obviously  this  can  be 
done  electrically  as  well  as  mechanically,  and  .several  modifiiations 
have  been  devised  for  electrical  operation.  An  entirely  different 
plan  from  that  evolved  by  Murray  has  been  proposed,  namely,  to 
start  the  keyboard  perforator  working  automatically  so  as  to  produce 
blank  tape  whenever  the  loop  of  ta[>e  gets  used  up.  X'nfortunately 
this  device  wastes  tape  and  apparently  interfei-es  with  the  free  manual 
operation  of  the  keyboard  perforator.  I'p  to  the  present  the  Mui-ray 
arrangement  appears  to  be  the  most  practical  phiu. 

(To  be  comluded ) 
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SPECIAL    NOTICE. 

In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  Oflice,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,  but  not  later  than  WEDNES- 
DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
ofTices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  Official  Announcements,  Auctions  and  "  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


THE  LEGAL  RECORD  OF  1915. 

The  average  man  looks  upon  legal  proceedings,  even  the 
most  ordinary  step  in  a  civil  action,  with  a  certain  amount 
of  dread.  This  feeling  is  partly  due  to  the  increasing  pro- 
lixity of  advocates  and  greater  cost  of  litigation,  and  partly 
to  the  uncertainty  of  the  result  of  proceedings.  Neverthe- 
less, we  have  the  reputation  of  being  a  law-abiding  race  and 
of  being  worshippers  of  the  reign  of  law.  Though  our 
summary  of  the  legal  decisions  of  the  year  must  be  neces- 
sarily brief,  a  re\Tew  of  the  leading  cases  and  the  effect 
of  the  more  important  judgments  which  concern  the 
electrical  industry  may  not,  however,  be  unprofitable. 

The  war  does  not  appear  to  have  affected  the  amount  of 
litigation  upon  electrical  engineering  matters,  for,  fnmi  the 
point  of  view  of  the  number  of  cases  tried  and  the*icope  of 
the  decisions  civen,  the  year  has  been  one  of  more  than 
average  importance.  Among  the  patent  cases  may  be 
mentioned  the  judgment  of  Mr.  .Justice  Joyce  in  the  action 
brought  by  the  Osram  Lamp  Works  against  Pope's  Electric 
Lamp  (  o.  for  alleged  infringement  of  patent  No.  2."i.S!>9  of 
liKlL  The  hearing  occupied  14  days  and  judgment  was 
reserved.  The  patent  hatl  been  judicially  considered  in  tin- 
earlier  ca.se  against  the  "  Z  '  Electric  Lamp  Co.,  but  the 
judge  held  that  the  nu'thod  and  processes  used  by  Pope's 
Coiupanv  were  so  different  from  those  particularised  in 
l^laiiitiflfs'  specification  that  there  was  no  infringement  an<l 
lie  dismissed  the  action.  IMaintifTs  applied  and  the 
<'ourt  of  Appeal  first  heard  the  case  on  the  que^stion  of 
infringement,  but  intimated  that  the  validity  of  the  patent 
(which  had  not  been  decided  in  the  court  below)  co\dd.  if 
neces.sarv.  I)e  argued  later.  This,  however,  was  unnecessar\', 
f(»r  th»'  Court  unanimously  ui)held  the  judgment  of  Mr. 
.lusl  ice  Joyce.  We  understand  that  there  is  to  be  an  apj)eal 
to  the  House  of  Lords  against  this  decision  and  so  we 
refrain  from  commenting  ujion  it. 

Tn  March.  Mr.  Justice  W.\rhixc.tox  Ik  ird  an  interesting 
pi^ition  bv  the  Robin  Electric  I^uup  (  <>.  for  a  licence  to 


THE  ELECTRICIAN,  JANUARY  28,  1916. 


605 


make,  use  and  sell  tungsten  wire  in  accordance  with  certain 
inventions    covered    by  the  Tungsten    Lamp  Association. 
The  petition,  which  was  the  first  case  under  sec.  24  of  the 
Patents  Act  of  1907,  was  opposed  by  the  British  Thomson- 
Houston  Co.  and  Siemens  Dynamo  Works.     After  hearing 
evidence  for  the  petitioners  the  judge  intimated,  without 
calling  upon  the  respondents,  that  he  would  reserve  liis 
decision  and  ultimately  the  petition  was  dismissed  with 
costs,  as  it  was   held  that   the  petitioners  had  failed  to 
establish  their  case  and  to  meet  the  requirements  of  the  Act. 
There  were  a  number  of  applications  for  the  revocation  of 
alien  enemy  patents  or  for  the  grant  of  licences  thereunder. 
In  the  majority  of  these  cases  licences  were  granted  on  the 
payment  of  royalties,  but  in  a  few  instances  the  patents 
were  annulled.     The  decisions  of  the  Special  Patents  Court 
seem  to  be  based  on  equitable  principles,  for  the  aim  is  to 
enable  British  manufacturers  to  use  alien  enemy  patents 
during  the  war  on  payment  of  a  royalty,  the  decision  as  to 
the  ultimate  fate  of  the  patents  being  reserved  for  considera- 
tion  when   peace   reigns   once   more.     In  December,  Mr. 
Justice  Younger  tried  a  type  of  case  which  does  not  fre- 
quently   come    up    for    judicial    consideration.     Messrs. 
Vandervell  &  Co.  alleged  that  Messrs.  A.  P.  Lundberg  & 
Sons   had   infringed   two   of   their   registered   designs  for 
electrical  switch  boxes.     After  a  lengthy  hearing,  in  the 
course  of  which  the  law  on  this  somev/hat  vexed  question 
was  carefully  considered,  the  judge  held  that  there  was  not 
sufficient  novelty  in  the  plaintiff's  design,   that  he  was 
endeavouring  to  obtain  for  a  switch  box  an  implied  pro- 
tection to  which  he  was  entitled  as  patentee  of  a  switch- 
board, and  that  it  would  be  dangerous  to  extend  the  scope 
of  the  Designs  Act  to  cover  the  case.     Therefore,  the  action 
was  dismissed  without  reference  to  the  other  defences  set  up. 
A  fair  number  of  commercial  contracts  came .  up  for 
review  by  the  Courts,  but  few  of  them  call  for  special 
mention.     There  were,  however,   a  couple   of   interesting 
cases  in  which  the  question  of  the  effect  of  war  on  contracts 
was  raised.     In  the  first  case  Mr.  Justice  Bray  decided,  in 
the  action  brought  by  the  Zinc  Corporation  (Ltd.)  against 
Aaron  Hirsch  &  Sohn,  that  a  contract  for  the  supply  to  a 
German  firm  of  a  large  quantity  of  zinc  concentrates  from 
Broken    Hill,    Australia,    was    formally  dissolved  on  the 
declaration  of  war  on  August  4,  1914.     It  appeared  that  in 
the  agreement  between  the  parties  there  was  a  clause  which 
defendants    contended    merely    suspended    its    operation 
during  the  continuance  of  hostilities.  His  Lordship,  however, 
held  that,  apart  from  that  clause,  on  the  principle  of  the 
decided  cases  and  as  a  question  of  public  policy  the  contract 
between  the  parties  had  been  dissolved,  for  the  Courts  could 
not  substitute  for  an  agreement  made  by  the  parties  an 
agreement  minus   one   of   its   terms.     Plaintiffs  appealed 
from  this  decision,  but  the  Court  of  Appeal  mianimously 
dismissed  the   Appeal    with   costs.     Another  interesting 
point  in  connection  wnth   the  effect  of   war  on  contracts 
was  raised  in  an  action  heard  by  Mr.  Justice  Shearman 
in   December.      The    action    was    brought    for   damages 
for  a  breach  of   contract  to  supply  a  quantity  of   G.O.B. 
virgin  spelter  to  be  delivered  at  plaintiffs' works  on  or  before 
July  31,  1914,  and  there  was  a  further  contract  to  deliver 
50  tons   of   the    spelter   on   Aug.    31,  1911.      Defendants 
failed  to  deliver  the  whole  of  the  spelter  as  agreed,  and 
plaintiffs  bought  other  spelter  at  an  increased  price  and 
sued  for  damages.     The  defence  was  that  plaintiffs  had 
agreed  to  an  extension  of  time  for  delivery  and  that  in  view 
of  the  outbreak  of  war  a  clause  which  exonerated  them  for 
delays  en  route  or  other  contingencies  beyond  their  control 
was  sufficient  excuse  for  the  delay.     Xbe  Judge  held  that, 


even  assuming  war  to  be  in  the  contemplation  of  the  parties 
at  the  time  of  entering  into  the  contract,  defendants  failed 
to  satisfy  him  that  the  delay  in  deliver}'  was  traceable  to 
the  war  ;  he  knew  of  no  case  where  an  increase  of  price 
owing  to  unforeseen  circum.stances  excu.sed  a  vendor  from 
delivery  until  he  could  get  the  goods  at  a  lower  price. 
Judgment  was,  therefore,  given  for  plaintiffs  with  co.sts. 
This  decision  may  appear  inequitable  to  some,  but  we 
consider  it  to  be  sound  law  and  in  accordance  with 
preced-^nt.  The  important  question  of  limited  liabilitv 
companies  controlled  by  alien  enemies  was  raised  in  .several 
actions,  but  as  these  companies  are  now  controlled  bv  a 
public  official,  and  as  further  legislation  is  now  imder  con- 
sideration by  Parliament,  the  matter  is  not  of  the  \'ital 
importance  it  was  at  the  outbreak  of  war.  Provided  the.se 
companies  are  placed  in  a  position  in  which  thev  cannot 
render  any  aid  (direct  or  indirect)  to  the  eneniv,  the 
question  of  general  legislation  on  this  vital  subject  of  the 
status  of  these  companies  might  be  left  over  until  after 
the  war,  when  the  whole  of  the  circumstances  can  be 
calmly  considered.  Hasty  legislation  is  u-sually  bad  legisla- 
tion and  seldom  effects  it&  purpose.  The  capacity  of  alien 
enemies  to  sue  has  also  arisen  in  many  cases,  and  it  has 
now  been  judicially  recognised  that  even  an  ahen  enemv 
who  is  in  an  internment  camp  may  sue  in  our  Courts  and 
enforce  contracts,  &c.  We  consider  this  to  be  equitable,  so 
long  as  an  alien  enemy  is  not  allowed  to  aid  a  country  with 
which  we  are  at  war. 

Those  who  have  contractual  and  other  relations  with 
local  authorities  will  be  glad  to  learn  that  the  House  of 
Lords  delivered  a  judgment  in  the  case  of  Myers  v.  Bradford 
Corporation  which  places  a  narrower  construction  on  the 
Public  Authorities  Protection  Act,  1893,  than  that  hitherto 
acted  upon  in  the  Courts.     The  point  at  issue  was  a  small 
one,  but  the  judgment  is  very  important.     Myers  ordered 
from  the  Corporation  a  ton  of  coke  which  was  delivered,  but 
in  shooting  the  coke  down  the  coal-hole  the  shop  window 
was  broken.     He  sued  the  Corporation  in  the  County  Court, 
and  the  jury  returned  a  verdict  for  £17.  2s.,  but  the  County 
Court  Judge  held  that,  as  the  action  had  not  been  begun 
within  six  months  of  the  injury  complained  of  (as  laid  down 
by  sec.  1  of  the  Public  Authorities  Protection  Act,  1893)  the 
Corporation  were  protected,  and  he  entered  judgment  for 
defendants  with  costs.     The  Divisional  Court  was  divided, 
Mr.  Justice  Bray  holding  that  the  Corporation  were  pro- 
tected by  the  Act,  but  Mr.  Justice  Lush  was  of  opinion  that 
the  section  did  not  apply  as  the  Corporation  had  entered 
into  contractual  obligations  towards  Myers.     The  Court  of 
Appeal,  however,  concurred  in  Mr.  Justice  Lush's  view  and 
allowed  the   appeal.     The   Corporation   appealed   to   the 
House  of  Lords.     In  delivering  judgment  the  Lord  Chan- 
cellor dissented  from  the  reasoning  of  Mr.  Justice  Lush. 
He  said  that  it  was  not  because  the  act  out  of  which  an 
action  arose  was  within  their  power  that  a  public  authority 
enjoyed  the  benefit  of  the  Statute.     It  was  because  the  act 
was  one  which  was  either  an  act  in  the  direci  execution  of 
a  Statute  or  in  the  discharge  of  a  public  duty,  or  the  exercise 
of  a  public  authority.     He  regarded  those  latter  words  as 
meaning  a  duty  owed  to  all  the  public  alike  or  an  authority 
exercised  impartially  with  regard  to  all  the  public.     The 
act  complained  of  arose  because  one  of  the  servants  of 
appellants,  acting  in  the  course  of  an  errand  on  which  they 
had  power  to  send  him,  but  on  which  they  were  not  bound 
in  the  execution  of  any  act  or  in  the  discharge  of  any  public 
duty  or  authority  to  send  him,  in  breach  of  his  common  law 
dutv  to  his  fellow-citizens,  caused  damage  by  his  personal 


negligence. 


An  action  for  such  negligence  was  not  within 
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the  class  of  action  contemplated  by  the  Statute.    The  other 
Lords  concurred  and  the  appeal  was  dismissed  with  costs. 

Another  interesting  case  arising  out  of  a  contract  with  a 
local  authority  occurred  in  the  action  Swansea  Gas  Light 
Co.  V.  Swansea  Rural  Council.  The  agreement  was  made 
when  the  Company  was  seeking  Parliamentary  powers  and 
related  to  the  relative  areas  of  electricity  and  gas  supplv. 
In  the  Court  below,  the  agreement  was  held  to  be  ultra  vires, 
but  the  Court  of  Appeal  reversed  this  decision  and  entered 
judgment  for  the  Company.  We  think  both  judgments 
are  sound  law  and  common  sense.  It  seems  to  us  prepos- 
terous to  place  local  authorities  which  engage  in  busijiess 
in  a  privileged  position  merely  because  they  are  mimicipal 
corporations.  Though  we  are  strong  advocates  of  the 
limitation  of  actions,  we  cannot  see  the  justice  of  saving 
that  a  trading  corporation  cannot  be  sued  when  under 
identical  circunistances  a  private  citizen  can. 

Rating  and  assessment  cases  have  been  more  numerous 
than  us^al,  and  in  one  in.stance,  that  of  the  Brompton  & 
Kensington  Electricity  Supply  Co.'s  appeal  again.st  the 
a.ssessment  of  their  undertaking,  the  weak  points  of  our 
ratmg  legislation  were  biought  out  prominentlv,  and  it  is 
obvious  that  this  important  question  must  receive  further 
consideration  from  our  legislators  when  the  war  is  over. 

There  were  a  couple  of  interesting  arbitration  cases  in 
connection  with  the  acquisition  of  the  Devonport  &  District 
Tramway  undertaking  and  of  the  Kingstown  Provisional 
Electric  Lighting  Order.  The  award  in  the  latter  case  has 
led  to  further  legal  proceedings,  and  the  whole  affair  is  a 
bad  example  of  municipal  methods  and  of  our  private  bill 
procedure.  The  private  promoter  of  a  provisional  electric 
lighting  order  stands  to  lose  some  hundreds  of  pounds  on 
account  of  petty  municipal  jealousy  and  sordid  party  strife. 
Among  the  telegraph  and  telephone  cases  may  be  men- 
tioned the  action  by  the  Postmaster-General  against  the 
Grand  Junction  Canal  Co.  in  which  it  was  held  that  the 
word  "  telegraph  "  included  telephones. 

There  was  a  case  at  Alloa  which  raised  the  question 
whether  energy  supplied  through  a  motor  generator  for  a 
bioscope  lantern  was  power  or  light.  In  the  Sheriff's  Court 
it  was  held  to  be  power  because,  as  obtained  from  the 
Corporation,  it  was  used  for  driving  a  motor  generator.  We 
do  not  quarrel  with  the  decision  but  only  with  the  reason  for 
it.  There  is  no  appeal  from  a  decision  in  the  Small  Debt 
Court  of  Scotland,  and  so  the  validity  of  the  judgment, 
which  is  generally  considered  to  be  un.sound,  cannot  hv  tested. 
We  understand,  however,  that  the  proprietors  of  the  theatre 
are  now  paying  the  higher  rate  and  so  this  local  (puirrel 
may  be  regard(xl  as  closed,  but  the  general  principle 
remains  to  be  decided. 

In  June  the  Court  of  Appeal  gave  an  interesting  judgment 
on  the  powers  of  the  Ijight  i^ulway  Cominissifincrs.  In 
November,  l!H.'5,  four  urban  councils  in  tin*  West  Jiiding  of 
Yorkshire  jointly  applied  to  the  Light  J{aiKvay  Commis- 
sioners for  powers  for  the  construction  of  light  railways. 
The  Commissioners  were  of  opinion  the  aj»i)lirahon  lor 
the  order  should  lie  granted,  but  restriction,**  were  im])os(>d 
as  to  certain  .sections.  One  .section  was  postponed,  and  see- 
tions  L'i  and  1 4  were  refused.  The  promoters  j»j)j>«'aled  to 
the  Boar<l  of  Trade  with  regard  to  the  two  section.s  refu.sed. 
and  that  Board  referred  the  matter  back  to  the  Commis- 
sioners. The  latter  proceeded  to  rehear  the  matter.  Itut 
the  railway  companies  afl'ecteil  refu.sed  to  take  any  part  in 
the  h(>aring.  and  obtained  a  writ  of  prohibition  to  prevent 
the  Commissioners  proceeding  with  the  impiirv.  Their 
ground  was  that  there  was  no  appeal,  as  there  had  lx»en  no 
refusal  of  the  promoters'  application.     The  prohibition  wa.s 


not  upheld  by  a  Divisional  Court  and  the  Railway  Com- 
panies appealed.  The  Court  of  Appeal  held  that  the  refusal 
had  extended  only  to  part  of  the  application  that  was  before 
the  Commissioners,  and  under  the  Act  there  was  no  appeal 
from  a  restriction  imposed  on  the  refusal  of  a  part  of  a 
scheme.  The  granting  of  a  part  was  the  granting  of  the 
application  within  the  meaning  of  the  Act,  and  the  section 
extended  only  to  cases  where  the  application  had  been 
refused.  Under  those  circumstances  the  promoters  had  no 
right  of  appeal,  and  the  appeal  was  allowed.  The  rule  of  pro- 
hibition was  restored  and  the  appeal  allowed. 


REVIEWS. 


[Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d,  for  books  published  under  2s.  Add 
10  per  cent  for  abroad  or  for  foreign  books.] 


The  Telephone  and  Telephone  Exchanges:  Their  Invention 
and  Development.  By  J.  E.  Kingsbiky,  M.I.E.E.  (London  : 
Longmans,  Green  &  Co.)     Pp.  x.-i-.558.     12s.  6d.  net. 

This  history  of  "  the  inventions  and  developments  in  the 
telephone  field  "  covers  558  pages,  divided  into  33  chapters, 
with  appendixes  and  a  copious  index.  The  author  deals  prin- 
cipally with  the  evolution  of  the  telephone  instrument,  the 
exchange  or  inter-connecting  system  and  the  apparatus  asso- 
ciated therewith,  and,  on  the  outside  engineering  side,  with 
overhead  and  underground  cables  and  long-distance  work.  In 
connection  with  these  Mr.  Kingsbury  produces  full  evidence  to 
prove  that,  particularly  on  the  engineering  side,  the  entire 
inception  and  development  has  been  due  to  the  brains  and 
business  enterprise  of  men  of  the  United  States  of  America, 
and  more  especially  to  the  experts  of  the  American  Telephone 
&  Telegraph  Company  and  its  associated  companies.  The 
unprejudiced  critic  mu-st,  however,  reluctantly  acknowledge 
this  to  be  the  case.  Mr.  Kingsbury  gives  credit  to  the  inven- 
tors and  pioneers  of  other  countries,  but  they  appear  so  com- 
paratively seldom  that  at  first  sight  it  seems  as  if  this  was  a 
history  of  American  enterprise. 

The  author  informs  us  in  his  preface  that  he  leaves  the  word 
"  history  "  as  a  title  for  the  use  of  the  author  or  authors  who 
may  produce  a  more  comprehensive  treatise,  but,  in  the 
reviewer's  opinion,  Mr.  Kingsbury  has  laid  the  foundations  so 
thoroughly  that  it  must  be  acknowledged  that  this  is 
"  Volume  L"  of  the  books  that  may  go  to  make  up  the  "  com- 
prehensive treatise  which  the  subject  deserves."  The  author 
Ixas  had  peculiar  facilities  granted  him  for  obtaining  facts  and 
data  for  his  book,  having  hail  access  to  records  of  the  American 
companies  which  would  not  otherwise  be  readily  accessible. 
Most  interesting  are  the  reports  of  conferences  of  the  com- 
panies' experts,  containing  the  names  of  the  members  and  their 
contributions  to  the  subject  under  consideration.  It  is  to  be 
feared  that  no  such  records  exist  of  work  done  in  this  country, 
or  it  is  otherwise  obscured. 

Just  as  future  authors  must  borrow  from  or  refer  to  Mr. 
Kingsbury's  work,  so  have  manufacturers  and  operating 
administrations  outside  America  simply  built  on  the  founda- 
tion work  of  the  Bell  Company.  Hardly  a  reference  is  made  to 
an  inventor  contributing  a  fundamental  i>art  to  the  engineering 
side  of  the  subject  who  is  not  an  American.  Others  have 
modified  the  desiirn  of  apparatus,  developed  other  circuits  and 
turned  things  rouiul.  but  the  American  was  there  first. 

The  book  deals  with  the  ])ioneer  and  fundamental  work 
])rinc.ipally,  and  does  not  deal  with  auxiliary  part*  and  circuits 
which  have  been  more  varied  and  develoj^ed  by  Eurojiean 
inventors.  .Vmong  the  ])ioneors  of  this  country  we  might  have 
exjiectetl  to  see  mention  made  of  Mr.  A.  R.  Bennett's  over- 
hou.se  constniction  with  tubular  poles,  iron  arms,  corrugated 
in.sulators  and  silicon-limn/.e  wire,  in  addition  to  the  mention 
of  his  translator.  Among  European  nianufactur>^rs.  mention 
might  have  been  made  of  the  originalit\-  of  design  and  beauty 
of  manufacture  of  switchboard  material  of  the  Swedish  L.  M 
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Ericsson  Co.,  who  were  the  most  serious  competitors  of  the 
American  companies  prior  to  the  introduction  of  the  common 
battery  system,  in  addition  to  the  reference  to  their  instru- 
ment. 

The  first  tliird  of  the  book  touches  on  the  use  of  the  word 
"  telephone,"  and  describes  pre-electric  forms.  It  describes 
in  detail  Alexander  Graham  Bell's  researches  in  connection  with 
the  invention  of  the  receiver,  and  Lord  Kelvin's  appreciation 
of  the  same,  and  the  few  hours'  priority  over  Elisha  Gray's 
application  for  patent ;  also  in  an  interesting  way  with  the 
lamp-black  transmitter  of  Edison,  the  microphone  of  Prof. 
Hughes,  and  the  granular  carbon  transmitter  of  Hunnings. 
Keference  is  made  to  the  work  and  claims  of  Reis,  points  being 
emphasised  by  giving  patent  numbers,  dates  of  conferences  and 
quotations  from  reports. 

The  next  section  of  the  book  describes  the  evolution  of  the 
switchboard  and  the  exchange  system,  and  shows  how  the 
telephone  developed  first  along  telegraph  lines,  and  describes 
the  exchange  system,  foreshadowed  in  a  patent  by  Dumont,  of 
Paris,  in  1851,  and  the  use  of  the  telegraph  to  call  for  a  tele- 
phone connection  to  be  set  up,  in  the  first  Chicago  system. 
The  author  then  takes  us  through  the  evolution  of  the  various 
types  of  switchboards  to  the  latest  forms  of  the  common 
battery  system.  He  deals  also  with  the  commercial  side,  the 
forming  of  companies,  and  competition,  in  the  U.S.A.,  the 
Continent  of  Europe  and  in  this  country. 

A  section  deals  with  outside  construction,  but  principally 
with  the  various  forms  of  cable  that  lead  up  to,  and  include, 
the  dry-core  cable.  The  latter  part  of  the  book  reviews  the 
evolution  of  the  automatic  and  semi-automatic  systems.  It  is 
interesting  to  note  that  the  idea  of  working  automatically  is 
nearly  as  old  as  the  inception  of  exchange  working,  the  first 
patent  being  applied  for  in  1879.  Due  credit  is  given  to 
Strowger  and  the  companies  that  developed  his  system  for 
originality  and  tenacity,  and  for  making  that  system  suitable 
for  exchanges  of  considerable  size,  and  a  serious  competitor  in 
the  han^s  of  the  "  Independents  "  against  the  "  Bell  "  Com- 
pany. Mention  is  made  of  early  systems  which  lead  up  to  the 
power-driven  machine-switching  system  of  the  Western  Elec- 
tric Co.,  of  which  Mr.  R.  F.  McBerty  is  the  chief  inventor.  The 
arguments  for  and  against  automatic  and  semi-automatic 
systems  are  also  considered. 

In  long-distance  work  we  are  informed  of  the  work  done  to 
bring  about  the  extension  from  the  modest  estimate  of  20  miles 
by  Bell  to  the  3,400  miles  of  the  New  York  to  San  Francisco 
trunk  line,  opened  January  25,  1915.  In  this  connection  the 
work  of  Oliver  Heaviside,  leading  up  to  the  work  of  Pupin  with 
loaded  coils  (also  speech  amplifiers)  are  considered. 

The  final  chapters  deal  with  rates,  statistics,  economics, 
relationship  to  Governments  and  the  like. 

The  book  reviews  the  whole  subject  of  telephony  in  general, 
and,  as  it  is  doubtful  if  there  is  any  other  branch  of  engineering 
so  many  sided;  the  author  is  to  be  congratulated  on  the  dis- 
crimination he  has  shown  as  regards  the  subject  matter  he  has 
included.  W.  Aitken. 

Examples  in  AlternatiDg  Currents.    Vol,  I.    Bv  F.  E.  Austin, 
(Hanover,  N.H.  :  F.  E.  Austin.)     Pp.  223. 

The  object  of  this  book  is  to  assist  the  college  student  as 
well  as  those  who  are  pursuing  correspondence  courses,  or  who 
are  attempting  the  study  of  alternating  currents  by  themselves. 
It  has  been  stated  by  numerous  writers  and  teachers  that  a 
student  cannot  obtain  an  adequate  understanding  of  the 
subject  without  performing  a  certain  amount  of  numerical 
computation.  As  the  result  of  an  extended  experience  the 
author  has  found  that  the  average  student  requires  a  certain 
amount  of  guidance  in  the  solution  of  engineering  problems. 
"We  believe  that  the  earnest  student  will  appreciate  the 
guidance  offered  in  this  book.  Care  has  evidently  been  taken 
in  the  selection  of  the  examples,  and  the  author's  solutions 
will  be  found  helpful.  A  pleasing  feature  of  the  book  is  that 
calculus  methods  are  introduced  and  explained.  The  numerous 
tables  in  the  volume  will  materially  lessen  the  arithmetical 
drudgery  and  -will,  at  the  same  time,  enable  the  student  to 
concentrate  his  attention  on  the  problem. 


How  to  Make  Low-Pressure  Transformers.     By  F.  E.  Austik 

(Londuu  :    E.  &  F.  N.  Spon.^     I'p.  17.      1^.  >5'1. 

Directions  for  Designing,  Making  and  Operating  High  Pressure 
Transformers.  By  F.  E.  Ausny.  (London:  E.  &  F.  X.  Spon.} 
Pp.  46.     2s.  Od. 

In  the  first  of  these  little  books  directions  are  given  for  the 
manufacture  of  a  small  step-down  transformer,  of  the  ring  type, 
to  reduce  the  pressure  from  110  volts  to  about  8  volts  as  a 
minimum,  for  experimental  purpo.ses.  The  secondary  pressure 
may  be  altered  at  will  by  varying  tbe  number  of  turns  in  the 
secondary  winding,  tappings  being  brought  out  for  the  purpose. 
In  tie  second  book  directions  and  data  are  given  for  con- 
structing two  transformers,  one  of  3  kw.  output,  20,000  volts, 
and  the  other  of  1  kw.  output,  4,000  volts.  The  reader  will 
have  no  difficulty  in  following  the  author's  instructions.  In 
future  editions  complete  working  drawings  of  the  several  trans- 
formers would  add  materially  to  the  value  of  the  books,  and 
we  think  that  a  less  ambitious  title  to  the  second  volume  would 
be  no  detriment.  The  attempt  to  deal  with  the  theory  of  the 
subject  is  entirely  out  of  place  in  practical  books  such  as  the 
ones  under  review. 


THE   PREDETERMINATION   OF    THE   PERFORMANCE 
OF  DYNAMO  ELECTRIC  MACHINERY. 


The  following  is  a  report  of  the  discussion  on  Prof.  Miles 
Walker's  Paper  at  the  Manchester  meeting  of  the  Institution  of 
Electrical  Engineers  on  the  llch  inst.  An  ab.stract  of  this 
Paper  appeared  in  our  issues  of  the  14th  and  21st  inst.  : — 

Mr.  L.  H.  A.  Carr  said  the  treatment  of  design  could  be  divided  into 
two  portions,  the  academic  or  general  side,  -which  was  comprehensive  of 
many  makes  of  machines,  and  the  specific  side,  which  embodied  the 
application  of  constants  and  data  for  any  given  line  of  machines.     The 
division  only  took  place  in  the  more  variable  quantities,  leakage,  tem- 
perature rise,  &c.,  and  not  in  the  fundamental  formulae  of  magneto- 
electric  phenomena.     The  present  Paper  gave  formulae  of  fairly  general 
application,  and  indicated  the  limits  between  which  designers  were  likely 
to  find  constants.     Regarding  leakage,  however,  the  author's  method 
seemed  rather  complicated,  containing  as  it  did  four  quantities.     The 
determination  by  numerous  tests  of  the  constants  necessary  to  correct 
these  formulae  for  a  large  range  of  sizes  of  machines  was  almost  hopeless, 
as  the  four  variables  might  change  independently.     A  simplified  general 
equation  was  required  to  enable  the  individual  designer  to  determine 
fairly  easily  the  constants  for  a  line  of  machines.     The  sp)eaker  had  found 
it  possible  in  practice  to  calculate  leakage   by  means  of  a  formula  con- 
taining only  two  terms,  the  first  being  proportional  to  the  core  lengths 
(a  different  constant  being  used  accordingly  as  the  rotor  slots  were  more 
or  less  than  the  stator  slots),  the  second  giving  the  end  leakage.     This 
method  worked  well  in  practice,  and  the  determination  of  the  two  con- 
stants for  any  given  line  of  motors  was  fairly  simple.     The  author's 
formulae  for  end  leakage,  with  constant  ampere  wires  per  inch,  gave  the 
leakage  increasing  roughly  as  the  squa-e  of  the  pole  pitch.     In  the 
speaker's  experience  this  was  too  high,  and  the  polo  pitch  raised  to  the 
power  1  5  was  probably  high  e.iough.     The  author's  suggestion  tosoparate 
the  core  and  end  leakage   by  comparing  tests  of  stators  of  different 
lengths  seemed  difficult  to  determine  accurately  on  account  of  the  small 
difference.     Better  results  would  probably  be  obtairied  by  com^"a^ing 
machines  of  the  same  core  length,  but  differing  in  pole  pitch.     The 
speaker  disagreed  with  the  author  regarding  the  large  difference  in  the 
end  leakage   between   concentric   and   barrel  windings.     Instead  of  a 
difference  of  1-4  to  2-45  (Table  II.,  barrel-wound  rotor  iu  each  case), 
which  represented  a  ratio  of  4  to  7,  the  ratio  G  to  7  seemed  mu.-h  nearer 
the  truth.     The  core  loss  cuives  in  the  Pape-  called  for  some  criticism. 
It  was  not  stated  whether  thej^  applied  to  continuous  or  alternating 
current  machines,  but  it  was  inferred  that  they  held  good  for  both 
classes.     Some  years  ago  the  speaker  had  carried  out  a  series  of  experi- 
ments on  core  Tosses,  and  it  was  found  that  for  a  given  ]ieriodicity  and 
flux  density  the  core  loss  in  a  continuous-current  -naehine  was  about 
double  that  in  an  alternating-current  machine,  and  this  fact  was  borne 
out  by  other  authorities.     The  author  gave  0"05  watt  ]>er  cubic  centi- 
metre, with  5=10  000  at  50  cycles,  whilst  other  authorities  gave  figiu-es 
ranging  from  0-05  to  0-07  for  alternating-current  machines.     In  the 
case  of  continuous-current  machines  the  author  gave  002.  against  the 
following  figures  from  other  writers  :    Hobart,  0-035  :    Alexander  Gray. 
0-037;    Schukkerraaun,  0-052  ;    Whit  taker,  0-052  ;    Cramp,  0-061.     The 
latter  figure  certainly  seemed  high,  and  0-04  was  a  good  estimate.     Re- 
garding tUe  "  tailing  off  "  at  the  upper  end  of  the  curves,  the  speaker 
had   observed   this  effect  in   asjiichronous  machines  with  cyUndrical 
rotors.     It    did    not    occur,   however,  in  continuous-current  machines 
even  with  extremely  high  apparent  tooth  densities,  the  curves  taking, 
in  fact,  an  increased"  upward  tendency.     This  phenomenon  was  observed 
in  machines  with  armature  conductors  of  small  round  wires,  so  that  eddy 
currents  were  negligible.     The  probable  explanation  was  that, due  to  the 
high  tooth  saturation  the  shape  of  the  flux  space  curve  under  the  pole    • 
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tip  altered,  the  flux  widening  out  to  a  more  square -shouldered  form, 
with  a  consequent  quicker  change  from  a  high  j>ositive  value  of  fi  to  a 
high  negative  value  of  li,  anrl  hence  a  higher  eddy  current  loss  in  the  iron. 
I'his  again  leads  to  the  douVjtful  reliability  of  the  author's  curves  for 
continuous -jurrent  machines.  Was  the  wjale  of  flux  density  the  real  or 
apparent  value  ?  The  method  of  calculating  the  difference  in  tem- 
perature between  coppt'r  and  iron  was  not  included  in  the  appendix,  as 
stated,  but  this  would  be  fouud  in  the  authors  recent  bf>ok  on  dynamo- 
electric  machinerj-,  p.  221.  The  equation  for  watts  dissipated  fnun 
cylindrical  surface  in  the  ajjjK-ndix  seemed  much  UH)  high  for  an  induction 
motor.  This  type  of  formula  gave  good  results  for  direct -current 
machines  with  relatively  large  air  spaces  between  the  salient  iK>Ies.  but 
with  an  induction  motor  with  small  air-gap  the  figures  seemed  much  tfx) 
oj)timistic.  Referring  to  the  calculation  shwt  given  in  the  l*aiR-r  for  an 
asynchronous  motor,  the  tem|)erature  rise  of  the  .stator  inner  face  Meme<l 
to  have  been  taken  at  about  .'JO'G.  allowing  ])re.sumabiy  the  IOC.  differ- 
ence between  eo))j)er  and  iron  mentioned  in  the  Pajxr.  This  heat 
represented  by  4.270  watts  had  to  be  dissipated  sf^mewhere.  and  since  it 
was  unreawjiiabl'-  to  exi)ect  it  to  be  transmitted  to  the  rotor  the  only 
otlu'r  ]>lace  was  the  air  in  the  air-gap.  The  quantity  of  air  required  to 
carry  off  this  heat  could  be  calculated  as  follows  :  The  s|M-aker  then  calcn- 
late<l  that  the  weight  of  air  jmt  second  wouM  be  0-470  lb.  and  the  velocity 
through  the  air-gaj)  88-.")  ft.  ])ersecon<l.  The  j)rcssiire  required  is  given 
by  the  standard  formula  : — 

'      *     4  X)>orime tcr  y  length  of    path 
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and  substituting  the  valuesthis  give8020  in. of  water,(  r  =  feet  per  second). 
Making  all  possible  allowances — viz.,  30  ('.  ris<'  (reducing  the  head  to 
four-ninths  its  value),  assuming  the  air  blown  in  at  lx<th  ends  and  out 
thi-ouiih  the  v<ntilatingducts  (reducing  the  head  another  tpiartcr).  there 
was  still  ()H  in.  head  required,  which  was  al)surd  for  a  self-ventilated 
machine.  Thes<'  figures  wouiil  entirely  disprove  the  jKissibility  of 
getting  enough  air  through  a  narrow  induction  motor  air-gap,  in  order  to 
dissipato  the  quantity  of  heat  mentioned.  Regarding  the  heat  diasi- 
])ated  from  the  ventilating  ducts,  it  was  of  interest  to  knf)\v  how  the 
figure  of  2,000  watts  was  arrived  at  and  the  air  velocity  in  the  ducts. 
Also  with  regard  to  the  heat  dissipated  from  the  back  of  the  stator  core, 
in  the  majority  of  the  lK)x-ty|)e  frames  in  us<!  the  air  driven  out  by  the  . 
revolving  rotor  passed  over  the  back  of  the  stator  laminations.  Under 
such  circumstances  surely  the  heat  dissipated  would  increase  with  the 
]M-ripheral  velocity  of  the  machine,  so  that  a  formula  of  the  tyjK;  (l-j-?il') 
would  Ik-  ex|iected  to  ap])ly.  The  speaker  agreed  that  the  machine 
considered  should  not  get  unduly  hot.  but  the  method  of  calculating  the 
watts  dissipated  left  Sfjmething  to  Ix-  desired. 

.Mr.  .JfMis  Fkith  said  it  was  disa|)|Kjinting  tiiat  two  such  interesting 
points  as  the  commutation  limit  in  direct -current  machines  and  the 
regulation  limit  in  alternators  had  Ix-en  left  out  of  the  rajxr.  It  was 
noted  also  that  (Ik-  two  <lasses  intf)  which  methods  of  <lesign  naUiraily 
fr)l  referred  to  flux  JoadiiiL'.  Tlu'  ciirn'Tit  loading  was  siirely  cpiite  as 
inijsirtaiit,  alsfj  thr-  ratio  of  flux  loa<ling  to  current  loading.  The  method 
()f  taking  the  maximum  induction  in  the  air-space  and  multij>lying  it  by 
the  maximum  jxtssible  area  of  the  air-sjiace  in  order  to  get  a  fictitious 
large  flu.v  was  not  inviting,  and  the  Btat<'d  advantage  that  it  <lid  n<it 
necessitate  working  out  the  number  of  teeth  carrying  the  flux  from  on<- 
|xde  tf)  tlie  armatiire  seenied  rather  a  coiupii«ated  way  of  ovi-rcoming  a 
difficulty  The  sjKaker  referred  to  the  increase<l  ohmic  resistance  due 
lo  the  current  Ix-ing  forced  outwards  in  the  slot  conductors,  and  with 
n-gard  to  vector  diagrams  said  :  The  uw  of  flux  diagrams  was  much 
Ixttt-r  than  diagrams  showing  voltage  which  had  no  real  exisH-nce.  The 
MiiuM'  reasoning  applied  to  the  treatment  of  conunutating  |»o|es.  The 
four  curves  showing  iron  losses  at  different  fr((|uencies  could,  with  sufK 
cient  accura<v.  be  combined  into  one  curve  by  plotting  watts  jmt  cubic 
i-«'nfimef'-e  against  the  prodtict  of  induciion  and  fn-<|ueney.  Tin-  author 
might  advantngeoimly  have  dealt  with  the  maximum  dilTerence  iM-tween 
irrm  losst's  in  revolving  and  alt<Tnating  li<'lds,  and  this  matt«'r  wa« deserv- 
ing of  serious  n-search. 

Sir.  .Irni.iv  said  that  from  ]X'rsnnal  oxjx«riencc  he  could  testify  the 
ease  with  which  a  designer  could  lay  out  machines  and  m-t  a  clear  grasp 
of  the  factors  involved,  usinn  tie  nuthod  outlined  by  l^rof.  Walker.  The 
method  might  show  distwl vantages  with  men  of  short  oxpi^riener.  but 
after  using  it  for  .some  tinu'  it  was  exco-dingly  quick.  Reganiing  the 
ealeulalion  of  induction  motor  leakage,  tlw  splitting  u|»  of  tin-  leakage 
into  several  difT«reiit  )>arts  would  Iw  a  di.sndvantage  if  neviTnl  tyj>rn  of 
machines  were  conlinually  beini*  disigned.  but  mannfact\iHni;  firms 
generally  laid  out  machines  on  certain  constant  lines,  and  it  was  (pule 
feasible  to  draw  curves  for  different  parts  of  the  leakage,  either  7,ig-/.ng  or 
en<l  leakage,  with  advantn«e.  Some  teference  to  tho  bcU  leakage  in 
induction  motors,  whicl\  in  Home  cas«'s  was  of  coiisiiierable  inn 
WouM  have  been  welcomed.  \  l'a)M"  by  Trof.  Adam»  b<  fi.?i 
trieal  ('oiu;ress  at  St.   1.<iuis  in   l!HH.  and  a  Pamper  lx>fon>  t'  ,1 

Institute  in   I'.Kt.').  would  1m>  found  useful  nfeienr«'s  in  eoi  n 

(his  subject  There  was  an  apparent  contradiction  in  the  author  n  l*«|x'r 
on  the  (picstion  of  iron  losses.  Prof.  Walker  lia<l  statoti  that  it  was 
haidly  worth  while  to  calculate  the  iron  losses  i>r  to  attempt  to  e«ienl.ii«> 
them   very  accurntelv.      It    s«MMned,   however,   that   \»r'  v 

accurate  idea  of  tlu"  iron  Ios-im's  it  was  nn|<ow>ible  t4i  il<  . 
miiin  headings  namely,  temju'ratutx'  rise.  The  sjx-aker  went  fuith.r. 
and  H4iid  it  was  ni'ci'ssary,  or  at  leaot  ilesirable.  to  allorair  the  l"s>  to 
tlilTerent  parts  of  the  magnetic  circuit.  The  sjieakor  rpferrwl  to  the 
|oH,ses  in  turlHi-alternntors  as  varying  with  the  third  or  fourth  powfT  of 
the  density,  and  the\i^)it  the  curves  shown  on  p.  '»72  were  t<xi  low.  Were 
tlu-  curves  intended  for  alteniating-eurrent  or  ditpct -current  machines  ? 


In  direct-current  machines  the  loss  would  be  greater  than  calculated 
from  the  curves.  The  eddy  current  losses  increased  very  rapidlv  with 
the  working  of  the  iron.  For  example,  in  turbo-alternators  there  was  a 
big  mass  of  unworked  iron,  whereas  in  induction  motors  with  a  large 
number  of  slots  the  worked  surface  was  considerable  and  the  losses 
consequently  high.  The  same  remarks  a])])lied  to  direct -current 
machines.  Tests  made  b\'  the  sjicaker  in  order  to  determine  the  magni- 
tude of  these  extra  eddy  current  losses  in  the  machined  parts  of  a  trans- 
former gave  results  which  were  bj-  no  means  negligible.  The  tem- 
ixrature  ii.se  formula  given  in  the  Pajx'r  gave  very  good  results  for 
direct-current  armatures,  using  a  constant  between  .300  and  3.50. 

.Mr.  K.  K.  t^KiME  said  that  a  sjxjcial  sheet  for  each  type  of  machine 
would  be  preferable,  and  three  .such  sheets  would  fulfil  most  piu]K)se8. 
The  author  had  practically  limited  the  Pa]>ef  to  methods  of  calculation 
as  distinct  from  methods  of  design,  but  in  practice  the  two  features  were 
inevitably  bound  together,  and  it  was  difficult  to  .separate  them  en- 
tir<'ly.  The  author  had  given  prime  im)»ortance  to  what  might  be 
described  as  "'  frame  constants  "" — i.e..  the  idealised  total  magnetic  flux 
crossing  the  air-gap  AqB,  and  the  total  ampere-turns  laZa-  The 
speaker  entered  a  plea  for  the  utility  of  the  xjK^rific  magnetic  and  elec- 
trical loadings,  especially  in  preliminary  calculations.  The  s])ecific 
magnetic  loading  was  the  average  air-gaj)  induction  round  the  whole 
machine.  Denoting  this  by  B„c.  it  equalled  2/j(p  2irr/.  The  specific 
electric  loading  equalled  laZ,i  circumference,  and  was  often  denoted  by 
q.  These  two  quantities  had  the  great  advantage  that  for  a  given  type 
of  machine  they  remained  sufficiently  constant  over  a  wide  range  of  frame 
sizes.  After  some  experience  with  these  constants,  a  designer  could 
usually  estimate  what  values  to  aim  at.  and  make  the  constants  the  basis 
of  the  first  tentative  design.  The  outjmt  coefficient  given  liy  the  DH 
formula  on  design  sheets  always  appeared  rather  a  blind  way  of  esti- 
mating what  use  was  being  made  of  available  space  and  material.  This 
coefficient  was  invcrseh'  proportional  to  the  product  Bar  •  9.  For 
cxam])le,  in  a  continuous-current  machine,  after  allowing  for  internal 
resistance  drop,  the  DH  formula  might  be  written 

KW  ir'- 

-— T- =  Z)«Z  X  Are  X  g X  -  X I0-". 
RP.M.  6 

This  expression,  which  was  quite  familiar,  raerelj'  brought  out  the  fact 
that  whereas  the  ordinary  output  coefficient  was  often  used  to  indicate 
that  it  was  possible  to  put  a  given  output  into  certain  dimensions,  if 
this  coefficient  was  replaced  by  the  two  quantities  Bar  and  q,  the  designer 
would  see  at  once  how  it  was  possible  to  get  it  into  those  <limension8. 
It  was  obvious  that  the  air-gap  induction  B  might  be  used  instead  of  the 
average  value  at  the  discretion  of  the  desi.cner,  as  the  author's  ficH  form 
coefficient  Kf  was  simply  the  ratio  of  these  two  quantities — i.e., 
Bat  =  K/B.  As  an  example,  in  induction  motors  possessing  a  large  num- 
Ix'r  of  poles,  considerations  of  ]X)wer  factor  often  limited  the  magnetising 
current  to,  say.  35  or  40  per  cent,  of  the  full-load  current.  This  per- 
centage was  directly  controlled  by  the  .sixjcific  magnetic  to  the  specific 
electric  loading  as  fellows  : — 

^  =  1.85''x?^. 

la  <J         ''' 

where  /m/a= ratio  of  magnetising  to  fuU-load  current, 

fi  =  maximum  air-gap  induction, 
(^=sf>ecific  electric  loading  laZa  'lird, 
r=pole-pitch  in  centimetres, 
yeir.  =  air-gap  length  in  centimetres   corrected  for  slot  open- 
ing and  with  an  additional  allowance  for  iron. 

This  simple  relation  was  often  of  great  service  in  the  preliminary  stages  of 
design.  Regarding  tem]X'raturc  rises,  the  product  of  q\  of  specific 
electric  loading  by  current  density  in  armature  cop}x>r  often  gave  a  very 
close  idea  of  the  tem|X'rature  rise  of  standanl  machines.  Obviously  this 
l)rodu''t  did  not  take  into  account  all  the  factors  governing  tem|x>ratur© 
rise,  but  it  was  something  more  than  an  emjurical  rule,  as  it  was  projx)r- 
tional  to  the  co]i]>er  loss  jx-r  square  ctMitinu^tre  of  ai''-gap  area,  and  also, 
in  the  ca.se  of  a  barrel  winding,  jx-r  scpiare  centimetre  of  end  connection 
cooling  surface.  Thus,  for  a  given  continuous-current  frame  of  practi- 
cally constant  flux  a  curve  could  be  plottt-d  show  ing  the  relation  Ix^tween 
the  ]x>rmissible  value  of  the  product  of  q\  and  the  ]x>ripheral  sjx>ed. 
There  would  lx>  no  great  a<lvantage  in  this  were  it  not  for  the  fact  that 
over  (piite  a  wide  range  of  frame  sizes  this  curve  remained  practically  the 
same  In  a  line  of  standard  machines  of  one  ty|X'.  then'f(»re.  such  a 
cur<'.  whi-n  one*-  determineil,  gave  instantly  a  fairly  close  intlication 
of  the  current  density  to  be  em])loved  in  connection  with  any  ]>rop->sed 
value  of  the  8ix>citic  current  loading.  Reganiing  the  iron  loss  curves, 
the  s|K'aker  sai<l  that  in  completed  machiiu's  the  olw>erved  total  iron  loss 
illy  considerably  higher  than  that  indicated  by  the  curves.  This 
;iiularly  the  case  in  contiinious-curnMit  machines,  even  with 
liiiuinnted  jKiles  and  roofed  sleds.  In  induction  motors  and  alternat' .rs. 
with  the  fhix  densities  usually  emplo\-cd  the  losses  generally  incn\'i.M  <1 
aiH»roxima»ely  tm  the  square  of  the  total  flux  while  in  continuous-current 
machines  the  index  was  usually  2-.'>  to  2  8.  or  even  higher,  at  very  high 
tooth  inductions  The  author  ha<l  mentioned  one  reawm  for  thi«.  but 
for  the  (.'  '  >ie  difficulties  in  the  way  of  forminc  a  rclialWe 

of  the  CM  ,  were  .««i  great,  esjx'cially  in  view  of  the  large  <i  ■  > 

produced  l>y  small  shop  variations,  that  the  allowance  for  them  must 
n-main  mainly  empirical  The  question  of  stray  lo8.<4es  de|XMident  uix>n 
the  load,  whilst  a  very  im]M>rtant  one.  had  Ix^-n  very  little  di.'vussed  in 
this  country,  nn<I  the  author  ha<l  confined  his  Pajwr  to  the  calculation  of 
the  eddy  current  lossi-s  in  the  conductors  emtxdded  in  the  slots.  The 
following  note  on  stray  losses  in  direct -current  machines  might  form  a 


y 
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starting  point  for  further  discussion  and  investigation.  The  stray  losses 
which  were  dependent  upon  the  load  wcie  mainly  accounted  for  by  (a) 
eddy  current  losses  in  the  conductors  embedded  in  the  slots,  and  {b) 
additional  iron  loss  due  to  distortion  of  field  form  by  armature  reaction. 
There  were  a  number  of  other  and  more  elusive  losses,  but  in  normal 
machines  at  normal  loads  these  would  be  comparatively  small.  The 
effective  increase  in  resistance  of  embedded  conductors  carrying  sinu- 
soidal currents  were  well  known  from  the  investigations  of  Messrs.  A.  B. 
Field  and  M.  B.  Field.  No  figures  were  easily  available  in  this  country, 
however,  for  the  corresponding  losses  in  the  armature;  conductors  of  con- 
tinuous-current juachines.  Owing  to  the  almost  reactangular  shape  of 
Ihc  current  wave  form  in  the  latter  case,  the  effective  increase  in  resis- 
tance was  considerably  greater  than  when  the  same  conductor  carried  a 
sinusoidal  alternating  current.  The  curves  shown  in  the  accompanying 
ligure  might,  therefore,  be  used  as  a  step  towards  increased  accuracy, 
'['he  curve  Ad  gave  the  mean  coefficient  of  increase  in  resistance  for  the 
1()|)  and  bottom  conductors  of  an  ordinary  barrel  winding  can'ying  a 
sinusoidal  current.  The  curve  DC  showed  the  corresponding  effect  in  a 
normal  continuous-current  winding.  The  effective  resistance  <lej)ended 
somewhat  upon  the  width  of  the  commutating  zone,  being  higher  when 
narrow  brushes  were  employed.  Within  the  usual  limits  of  practice, 
however,  the  difference  was  not  comparatively  great,  and  the  curve 
given  was,  therefore,  based  on  the  assumption  that  the  effective  total 
width  cf  the  commutating  zone  was  one-tenth  of  the  pole-pitch.     The 
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Fig.  A.^Effective  Increase  of  Resistance  of  Embedded  Portion 
OF  Standard  Two-Layer  Barrel  Winding  due  to  Leakage  Field 
across  Slot. 

Y=Coefficient  of  increase  of  resistance  (mean  of  top  and  bottom  conductors). 

X=0-14  X  depth  of  conductor  in  cms.  X  V^requencyx  width  of  conductors  total 
for  copper  at  WC.  width  of  slot 

_  A.C.  Curve  is  the  mean  of.  Field's  curves  for  first  and  second  conductors  carrying 
sinusoidal  alternating  current. 

D.C.  Curve  is  based  on  straight  line  commutation  with  total  width  of  commutation 
zone  equal  to  one-tenth  the  pole  pitch. 

calculation  was  made  after  the  manner  suggested  by  M.  B.  Fielil  (•  idle 
Currents,"  "  Journal  "  I.E.E.,  Vol.  XXXVU.,  p.  83).  The  eddy  current 
losses  in  an  actual  machine  were  dependent  upon  the  nature  of  the 
commutation.  Straight  line  commutation  was  assumed,  so  that  the 
current  wave  form  was  a  trapezium,  and  it  was  also  assumed  that  all  the 
conductors  in  one  slot  were  commutated  simultaneously.  The  end 
connections  were  not  a])i)reciably  affected  by  eddy  current  of  the  nature 

|un<ler  consideration,  and  as  it  was  u.sually  necessary  to  make  the  arma- 
ture conductor  of  uniform  section  throughout  (except  occasionally  in 
turbo-generators)  it  would  be  found  that  there  was  .seldom  much  to  be 
gained  in  total  copper  loss  by  making  the  top  conductor  smaller  than  <he 
bottom  one.  For  simplicity,  therefore,  the  curves  showed  only  the  mean 
mcrea.se  in  top  and  bottom  conductors,  a,ssuming  these  to  be  identical 
in  size.  The  stray  iron  losses  on  load  were  not  so  amenable  to  calcula- 
tion owing  to  the  un.symmetrical  and  awkward  shape  of  the  field  foiiu. 
It  was  possible,  however,  by  ignoring  the  field  form  altogethei-  and 
simply  considering  the  maximum  induction  under  the  trailing  pole  tiji 
(of  a  generator)  to  arrive  quickly  at  a  result  which  was  at  least  of  the  right 
order  of  magnitude.  The  method  of  procedure  was  then  to  calculate  the 
actual  maximum  air-gap  induction  at  the  pole-tip  due  to  the  combined 
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main  and  armature  magnetising  forces  available  at  thi.s  point  and  read 
off  directly  from  the  no-loa^l  iron  loss  curve,  the  total  iron  loas  corre- 
sponding to  this  air-gap  induction.  In  .-pite  of  the  crudene.s.s  of  the 
method  it  haxl  given  fairly  good  results  even  for  machines  running  with 
very  weak  main  fields,  such  as  lK)Osters  and  variable  speed  motor.s.  A.s 
an  examj)le  of  the  accuracy  to  V>c  expected,  the  following  table  gum- 
mari.sed  the  results  of  tests  and  calculations  on  two  (KtO  kw.  230-volt 
1.50  revs,  per  min.  continuous-current  generators,  which  were  coupled 
together  and  tested  by  the  Hopkinson  parallel  method.  The  rcsult.s 
were  .somewhat  on  the  safe  side  at  half-load,  but  on  full-load  there  was 
.some  stray  loss  still  unaccounted  for  : — 

Approximate  load  on  generating  machine.        j  FulL         ,'.  I. 

Total  armature  losses  in  two  machines  calculated!   Kw.       Kw.  Kw. 

in  ordinary  way  from  measured  resistances  and: 

observed  no-load  losses  122-4  ,    88  <>:M 

Actual  total  losses  from  Ho])kinson  test 153-3  '  lO.l-T  71-7 

Difference  equals  actual  stray  load  losses 30-9  ,    17-7  ,  8-0 

Additional  eddy  current  copper  losses  from  figurel 

above  '      8-1  '      4-3  '  1-9 

Additional  iron  los.ses  calculated  as  outlined  above     20-2       15-9  9-8 

Losses  still  unaccounted  for  in  two  machines 1+2-6  I  +1*8  j  —3-1 


Mr.  R.  Townend  said  that  after  10  years'  exi)eriencc  of  Prof.  Walker's 
method  for  calculating  the  magnetic  quantities  of  machines,  he  preferred 
it  to  the  methods  generally  adopted  by  other  designers.  The  constant 
Ka  might  seem  rather  complicated  and  difficult  to  obtain,  but  after  a 
little  use  it  was  quite  simple,  and  once  obtained  for  a  given  frame  it  was 
practically  constant  irrespective  of  the  numVjer  of  slots  per  pole.  For 
example,  with  a  sinusoidal  field  on  a  three-phase  machine  A"^  =0-380  for 
an  infinite  number  of  slots  per  pole,  0-39  for  nine  slots  per  pole,  0-305  for 
six  slots  per  pole,  and  0-41  for  three  slots  per  pole.  Six  slots  per  pole  was 
generally  the  lowest  figure  employed.  Ke  for  a  two-phase  machine 
could  be  obtained  by  multiplying  the  constant  for  a  three-phase  machine 
by  ^2/y/3.  The  great  advantage  of  using  the  constant  was  that  it  con- 
veyed so  much  meaning  in  one  figure,  and  showed  at  a  glance  whether  the 
best  results  were  being  obtained  from  any  particular  design  of  frame. 
Regarding  the  adoption  of  one  calculation  sheet  for  all  machines,  this  was 
not  desirable.  For  example,  if  a  designer  had  been  working  on  alter- 
nator design  for  some  time  and  suddenly  turned  to  direct -current 
machines,  it  was  quite  easy  to  overlook  the  fact  that  in  one  case  a  certain 
portion  of  the  tooth  depth  had  to  be  added  to  the  armature  diameter, 
and  in  the  other  a  certain  portion  had  to  be  subtracted.  A  separate  tj-pe 
of  design  sheet  would  certainly  tend  to  jjrevent  mistakes  of  this  kind ; 
in  fact,  sheets  having  different  colours  would  be  preferable. 

Mr.  W.  E.  M.  Aykes  .said  the  calculation  of  the  magnetising  current 
given  by  the  author  was  useful  and  quick  for  the  air-gap.  but  the  methods 
of  Dr.  KI0.SS  or  Dr.  Smith,  to  which  the  author  referred  for  the  remainder 
of  the  circuit,  were  rather  involved.  The  .speaker  had  found  it  very 
u.seful  in  practice,  particularly  in  the  calculation  of  the  magnetising 
current  for  induction  motors,  to  plot  curves  for  the  magnetising  current 
in  terms  of  the  air-gap  plotted  against  flux  densities  for  different  parts  of 
the  magnetic  circuit.  Regarding  the  curves  for  iron  losses  which,  pre- 
.sumably,  were  for  alternating -current  machinery,  the  speaker  had  not 
found  the  actual  losses  tapering  off  so  much  at  high  densities.  It  often 
happened  in  certain  types  of  induction  motors  with  ojien  slots  in  the 
stator  that  iron  losses  calculated  from  these  curves  would  be  considerably 
in  error  owing  to  additional  losses  which  were  due  to  the  open  slots. 
Infinitely  thin  iron  sheets  perfectly  in.sulated  would  not  allow  eddy 
currents  to  be  set  up  in  the  rotor  teeth  due  to  pulsations  set  up  by  the 
open  slots,  but  actual  punchings  w(  re  appreciably  thick  and  frequently 
burred  in  the  working.  The  use  of  the  same  curves  for  losses  in  teeth 
and  core  was  frequently  insufficiently  accurate  owing  to  the  fact  that  the 
core  was  usually  substantial  unworked  iron,  while  round  the  slot  was 
considerably  worked  iron.  A  large  number  of  iiuluclion  motors  had  a 
small  core  section  compared  with  the  large  space  taken  up  by  the  slots, 
and  it  was  necessary  in  order  to  obtain  sufficient  accuracy  for  practical 
work  in  some  cases  to  use  quite  a  different  factor  for  the  losses  in  teeth 
and  losses  in  core.  The  estimation  of  the  heating  of  machines,  particu- 
larly induction  motors,  was  a  very  complicated  nntter.  A  rotor  with 
considerable  losses,  which  did  no't  ventilate  well,  could  conveniently 
transfer  heat  to  the  stator  by  the  air  brushing  through  the  gap  at  higher 
speed.  Cases  had  been  observed  where  a  reduction  of  rotor  lo.s.ses  had 
resulted  in  cooler  stator  iron,  although  the  stator  iron  losses  had  in- 
creased. The  heating  of  the  stator  could  bo  considerably  modified  by 
taking  the  heat  away  from  the  end  connections  in  an  efficient  manner. 
Mr.  (Jrime  l.ad  mentioned  that  the  heating  of  the  end  connections  could 
easily  be  juojrortioned  bv  taking  the  ^uoduct  of  the  current  density  in 
the  windings  by  the  ampere  wires  ])er  unit  lenglli.  This  j)roduct  was  a 
comjjarative  measure  of  the  heating  per  unit  area  of  the  stator  connec- 
tions quite  irrespective  of  the  length  of  the  connections.  These  two 
figures  divided  bv  a  function  of  the  rotor  speed  gave  the  heating  of  the 
end  connections  "very  satisfactorily.  The  speaker  also  agreed  with  :Mr. 
Grime  in  taking  the  amijere  wires  per  inch  length  as  the  values  were 
easily  remembered  and  machines  could  be  compared.  Taking  the 
ani])ere  wires  i)er  unit  length  of  periphery  as  the  current  loading  and 
air-gap  flux  density  per  unit  area  as  the  magnetic  loading  for  any 
machine,  the  prodiict  of  these  values  multiplied  by  Jy-L  was  a  measure 
of  the  output,  and  a  glance  at  such  figures  was  sufficient  to  indicate 
to  an  experienced  person  how  the  machine  was  loaded. 

Mr.  ViCKEKS  asked  for  figures  showing  the  end  connection  leakage  ia 
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two-phas<;Jniolor.s,  also  the  oflcct  of  the  chorded  winding  on  the  .^hort- 
circuit  current.  The  figures  for  barrel  windings  in  Table  II.  seemed  to  be 
reversed,  also  the  method  of  estimating  the  slot  heat  seemed  hardly 
correct. 

Prof.  Walkek,  in  a  V^rief  reply,  said  he  did  not  agree  with  Mr.  Carrs 
suggestion  regarding  the  correct  method  of  calculating  the  leakage  of 
induction  motors.     The  calculation  should  Ix;  made  as  simple  as  pos- 
sible, but  the  designer  shoulfl  have  )x;fore  him  the  principal  factors  which 
determined  the  amount  of  leakage.     If  the  slots  were  made  deeper  there 
must  necessarily  be  more  leakage,  and  it  was  not  sufficient   to  say. 
"  Well,  we  standardise  our  machine,  and  get  sfj  much  from  it  as  it  standi, 
and  the  leakage  is  a  certain  amount.'     The  main  factors  should  l>e  taken 
into  account,  so  tluit  the  cfToct  could  be  seen  when  the  design  was  im- 
provefl.      In  connection  with  end  leakage  it  was  to  be  rememlx-red  that 
a  small  piece  rcjirescsnting  the  length  of  the  overhang  had  to  be  added  to 
the    pole-pitch,    and    this   made    a   substantial   difference    U-tween    the 
autliors  method  and  that  jiroposed  by  Mr.  (Jarr.     In  a  number  of  cas<s 
worked  out  by  the  autiior  the  end  hakage  was  rjuite  twice  as  great  in 
the  concentric  as  in  the  barrel  winding.     Regarding  the  iron  loss  curves, 
which  had  l<een  subjeete<l  to  considerable  criticism,  these  curves  were 
intr  iid<(l   to  re|)re.sent  the  legitimate  iron   losses.      Reasfuis  were  given 
in  thi-  I'ajRT,  although  |)erliaps  not  ver^-  fully,  why  sf»ni<'  of  the  so-called 
iron  Irjsses  w(-nt  actually  higher  in  practice,  but  tln'  author  (lid  not  con- 
sider it  right  to  acee[)t  these  additional  l<(sses  as  .something  inevitable, 
and  put  them  into  the  curves  for  gcniral  application.     The  eorreol  |iro- 
cedure  was  to  givi;  curves  for  the  legi(imat«  iron  ios.ses.  and  if  there  was 
ad<litional  loss,  say,  due  t<»  eddy  currents  in  contluclors  occurring  when 
the  teeth  became  siiturated.  a  separate  small  formula  should  Ik-  em|i|oyiil 
to  take  can-  of  it.      The  author  was  (piite  assured  that  the  legitimate  iron 
|os.ses  would  follow  a  curve  as  given  in  the   I'ajK-r.      Tiu'  eddy  current 
lo.s.ses  in  the  iron  woulil  only  vary  as  the  .square  of  li.     'j'he  effect  of 
hysteresis  at  'lii  cycles  and  normal  densities  was  greater  than  the  edily 
current  los.s«'s,  and  this  gav(!  the  curve  a  curious  inflectirm.     The  subject 
of  hyst«'re.si.s  h)sst!S  due  to  a  true  rotating  llux  had  been  iuvestigat^-d  Ixjlli 
by  i'rof.   K.  (J.   Haiiy  and  Dr.   IJiatty.  antl  it  had   been  .shown  that  the 
hysteresis  lo.s.ses  above  /i  -  22,(H)0  became  i)rat;tically  xcro.      In  dynamo 
mai^hines.  however,  the  Hu\  was  as  a  rule  an  alternating  one,  n<»t  a  true 
rotating   Hu.\,  ami   the   hysteresis  loss   Ix-came   almost  ctmstant  above 
H  — 22,000.     In  connection  with  the  cooling  of  induction  motcjrs  the 
method  of  a|»|)lyiii>;  the  formula  was  .shfiwn  in  the  calculation  of  the 
|Hrformanee  of  a  three-phase  generator.      It  would  Ik-  seen  that  Iw-fore 
applyiim  the  foiiiiula  it   was  necx-'ssfiry  to  obtain  some  idea  of  the  teni- 
IHTaline  (if  (he  air  in  the  air-gap,  and  with  this  correction  the  result 
would  Ite  fairly  true.      If  the  air  in  th«  gap  was  hotter  than  the  iron  then 
heal  would  jiass  from  the  air  to  tlie  iron.     Thus,  it  was  |M)ssible  for  the 
slator  to  pass  some  of  its  heat  to  the  rotor  and  vIc-ti-rerMH.     Referring  to 
.Mr.  (Irime's  valuable  contribution  in  (Minneetion  with  the  s|K-eitie  loadinu 
constant,   the   authors  formula   |KrmittA(l   of  tin-   introduction   of  tiii> 
constant.     Tim  vector  diagram  referred  t(»  in  the  l'a|K'r  was  not  a  time 
diagram,  liut  a  spae/>  vector  diagram,  the  vectors  |iuinting  to  the  c*iitre 
of  the  ])hase  band  which  carried  the  maximum  volts  or  am|KTes,  as  the 
ca.M!   might    !«•.     Jn   leference   to   Mr.    Frith's  C(minient.   the   reactance 
voltage  had  no  existence,  but  it  was  very  convenient  to  exjiress  it  as  a 
V(dtage  when  the  saturation  curve  was  plotted  in  volts.      Regarding  the 
curve  for  eHtimaling  zig-zag  leakage,  the  leakage  figures  w(to  taken  froui 
(Joldsehmidt's  I'aper,  using  slightly  different  gap  constants  according  to 
(ho  siw  of  slots.   The  American   l'a)KTs  referred  Ut  by  Mr.  .luhlin  were 
certainly   very   valuable   in   regard   to   leakage    problems.     The   author 
agreed  that  the  teeth  and  core  losses  should  be  w|>arated.  and  the  indi- 
vidual cur\cs  pjiiltcd.     'J'he  impoitanee  of  the  iron  los.s(  h  wasenormouslv 
great,  and  the  tem|Mratiire  ri.se  of  a  machine  eouhl  not  lie  estimatf'd  with- 
out a  fair  knowledge  (»f  these  lo.saes.      It  waa  not  intended  to  imply  what 
Mr.  .luldin  unrlerst^iod  regarding  the  exclusion  of  the  iron  |os.<u>s.  but. 
however  carefully  (  alculations  were  ma«h-  the  results  would  (irolmblv  not 
be  very  aeeural<<.      Regarding  the  design  sheets,  for  some  reavins  it  was 
|»r<diably  belter  to  adopt  st-parate  sheets,  but   it   was  well  to  have  one 
general  met  lio'l  of  design,  and  to  em]ihasi.s<-  this,  the  author  hn<l  emploved 
(he  same  design  sheet  in  both  eases 


COMMERCIAL  MOBILISATION. 

\  tliiiuiM'  WHS  held  by  tlio  KritiHli  Electrical  «.V  .Allied  .Miiiiufu(v 
tiircrs'  As.sf)ciut.i<»n  on  Tlmr.sday  ovcninjj.  llic  2<Mli  inst..  wlicn 
a  <li.sc.us8i(tii  wa.s  held  on  Coninicrcial  Mcdtilisatitm.  This  wa.H 
opened  by  .Mr.  Henry  Thoiiil<»ii.  ;^«nnral  in  a  nailer  of  (lie  (Jieat 
Kastern  Wailway.  .Mtlioiigh  the  dinner  \va>  '  in(oini:il  "  it 
wuH  a  great  deal  more  forninl  than  it.M  prede<'pw««ir«.  and  in  some 
respects,  we  think,  this  was  a  disadvant^tge.  as  the  di-<  u-~ii>M 
was  not  .so  free.  The  chair  wa.**  taken  by  Mr.  F.  K.  Davenixut. 
the  Chairman  o[  the  B.K..V.M..\.  and  u  number  of  w<li  kio.wn 
men  were  present,  in<  ludinj^j  .  Mr.  SS.  Z.  d»>  Kerrantt.  Mr  (  H. 
Mv\/..  Sit  Hforge  RuUUIl,  Mr  .Tean  <'a>>el.  ,Mi.  V  IHulley 
l>uiker.  Mr  H.  Uordon  Seliridge.  Mr.  T  \\  \I  op  ^\^  I  .nie^ 
Keith  and  Mr.  K.  W.  Wile. 

.Ml.  I".  K.  1)a\  i.mout.  in  o))eninK  ''>e  pre      ' i.ukc*!  (h.ii  tJn'v 

were  quite  pr\"pan-d  l«>  join  a  proinMly  o'  ^    Ur  the  ncwn- 

•tniotion  of  our  trade  position. 


Mr.  H.  Thobxtox  said  it  was  a  sign  of  healthy  optimism  that  we  should 
Ix.'  discussing  what  we  were  going  to  do  with  Germany  at  the  conclusion 
of  the  war.     It  had  been  remarked  that  we  .should  have  great  difBcuhv 
in  raising  capital  after  the  war,  but  in  considering  this  jwint  we  must 
look  at  our  asset.s.     These  were  our  excellent  credit,  an  enormous  mer- 
cantile marine,  the  fact  that  a  large  proportion  of  our  population  were 
skilled  in  trades,  and.  la.stly,  our  indomitaV)le  courage.     In  his  opinion, 
therefore,  there  was  no  question  of  our  being  insolvent.     The  time  for 
talking  had  now  passsed  and  it  was  time  for  action.     In  this  connection 
it  might  be  useful  to  observe  what  was  being  done  in  the  United  States, 
where,  in  order  to  take  advantage  of  the  position,  it  was  realised  that  it 
was  insufficient  to  rely  u|>on  the  Government  or  upon  anj-  one  section  of 
the  community.     It  was  necessary  to  appeal  to  the  patriotism  of  the 
wliole  population,  not  merely  to  a  combination  of  bank.s.     A  large      Jk 
combination,  the  American  International  Coriwration,  had,  therefore,      ■ 
been  formed  in  order  to  secure  foreign  trade.     He,  the  six:-aker,  gave  this      * 
as  an  illustration  of  one  way  in  which  the  problem  might  Ije  approached, 
liut  not  neces.sarily  the  only  way.     He  was  afraid  that  in  this  country  a 
number  of  efforts  were  being  made  which  might  eventually  dissipate 
theuLselves  with  but  little  result,  and  in  order  to  avoid  this  it" was  neces- 
.sary  to  have  combination  on  a  large  scale.     In  his  opinion  a  knowledge 
of  foreign  languages  was  necessary,  and  among  other  things  the  supptirt 
of  l)ankers  and  a  good  consular  .service.     Lastly,  there  must  be  the  active 
and  .sym|)afhetie  support  of  the  Press.     Pndjably  the  American  Inter- 
national Corporation  could  not  Ik?  cojjied  over  here,  but  there  might  well 
i)c  a  committee  to  bring  t(jgelher  all  interests,  particularly  the  banking 
interests,  with  someone  at  the  head  in  whom  everyone  would  have 
confidence. 

.Mr.  ('.  H.  Merz  thought  that  any  begiiuiing  must  be  on  the  right  luies. 
in  the  ])a,st,  manufacturers  had  suffered  from  excessive  com|X'tition  and 
the  purcha.ser  consequently  had  suffered  also.  In  the  case  of  the  smaller 
tenders  the  number  of  quotations  was  excessive,  and  there  was  difficulty 
in  doing  justice  to  them.  It  wtmid  be  better  if  the  B.E.A.M.A.  could 
jirevent  more  than  a  certain  number  of  its  members  manufacturing  in 
any  one  line.  If  trade  was  to  be  successful  abroad  it  must  first  be  suc- 
ces.sful  at  home.  Owing  to  Government  action  in  the  past,  electricity 
undertakings  at  home  had  not  been  successful  and  thus  the  necessary 
exiierience  had  not  been  gained  for  success  abroad. 

.Mr.  H.  Gordon  Selfridge  remarked  that  after  the  war  the  com- 
mercial men  would  have  to  fight  Germany  commercially  as  earnestly  as 
the  men  in  the  trenches  were  figthing  to-day.  There  was  no  use"  de- 
pending u])on  Government.  Business  men  must  carry  on  irresjjcctive 
of  Government  lawyers  ;  old  ideas  must  Ix-., scrapped  and  new  ideas  taken 
up.  Never  was  there  .such  an  o|>])ortunity  before  this  war.  but  in  order 
to  take  advantage  of  it  we  must  be  ]trei)ared  to  take  uj»  new  ideas. 
Con.servaf  ism  was  a  good  thing,  but  when  it  became  mere  mental  laziness 
i(  was  very  harmful. 

.Mr.  (".  ("oLTox  (Britisli  Westinghouse)  wished  to  see  the  industry-  of 
this  countryin  such  acondition  that  it  could  compete  against  any  country^ 
and  with  this  object  in  view  he  thought  that  representatives  of  lalntur 
should  be  included  in  the  organisation  suggested  by  Mr.  Thornton.  If 
advantage  were  not  taken  of  the  present  o])i)ortunity  it  would  mean 
commercial  ruin. 

Mr.  S.  Z.  DE  Ferr.\nti  thought  that  the  B.E..\.M.A.  was  acting  on  the 
right  lines.     As  to  capturing  foreign  trade,  the  first  thing  necessary  wa« 
to  ensure  the  home  market.     There  should  be  a  numl>er  of  rich  British 
manufacturers  instead  of  many  ]>oor  ones.     fSo  far  it  had  been  a  ease  of 
severe  com])etition, and  ])atronage  had  been  obtained  only  when  ])ricr8 
were  very  low.      It  was  necessary  for  manufacturers  to  have  plenty  of 
money,   firstly  for  development    work,   because   what  was  satisfactory 
to-day  would  be  com])aratively  u.seless  to-morrow  :    and.  secondly,  for 
the  development  of  the  worlds  market.s.     It  was  impossible  to  get  these 
markets  without  spending  money  upon  them.     We  must  see  that  we  did 
not  work  with  too  severe  a  handicap  afte»-  the  war.  so  that  we  might  Ik* 
p'-osperous  at  home.     We  were  very  fond  as  a  nation  of  taking  up  si>ort 
and  taking  half  measures.     Thus  we  started  with  seif-imiKtsed  handicjips 
and  felt  that  to  work  on  even  terms  would  be  too  ea.sy.     The  electrical 
industry  came  into  existence  luider  ]x>cnliar  conditions,  namely.  un«ler 
the  creed  of  mnnici|)aIisation.      I'oliLicians  had  used  electricity  as  a  toy  ; 
oiherwi.se  it   would   have  grown  into  another  textile  industry  of  this 
country,  but  it  was  not  the  only  iiuiustry  that  had  suffen-d.      In   IS."}? 
steam    buses  ran  from  Hyde  Park  to  the  Bank,  but  this  new  industry 
was  killed.     Had  it  Ihmmi  otherwise,  this  C(uintry  would  have  rea]V'(l    ni 
enormous  Ixiielit  from  the  automobile  industry.     We  must  not  igii'  i' 
what  the  (Jermanie  powers  would  do  after  the  war.  and  knowing  tli     ' 
nu'thods  it.  w(ni!d  1m>  folly  not  to  treat  them  accordingly.     Where  tin  i' 
were  several  methods  of  treatment  the  pro|HT  eourst>  was  to  utilise  tin  m 
all  HO  M  to  avoid  risks.     He  woiild  like  to  see  the  Allied  Empires  exclii<l< 
everything  German.      It    was  u.s<  less  to  do  things   by   halves.      H  the 
(Jermanie  j>owers  were  not   allowed  t^>  recover  commercially  then  tiff  • 
eoidd   not   regHJn   the   (Misition  of  first -class  powers.      His  vuws  would 
probably  not  he  acceptable  generally,  and  for  that  reason  he  felt  it  wa* 
ner^'RWiry  to  organise  most  thoroughly. 

Mr.  F.  W.  Wile  si>id  it  was  alt-ogetjier  a  wrong  idea  that  Germi'  v  »*« 
defeated  eommercially.     If  such  an  idea  were  put  forward   v 
mer(  ly  lull  us  into  a  fo(dish  sens*'  of  securitx .     In  Germany.  < ' 
•  i>oi»erat ion  with  b»ismess  m as  an  esse.ntial  feature      bifact.  ■»* 

<;(>\ernni<>nt   were  getters  of  business.     Germuiy  wag  now  thtobhiag 
with  (  ffoiis  to  g^t  to  work  again  after  the  war. 

Mr.  .Iambs  Keith  (Keith  ft  Blackinan).  in  some  communicated  re- 
marks. rt(<  ned  Id  Mr.  Runciman's  stalemi  nt  in  the  House  of  ("ororaoni 
that  our  patent  (■yi.tom  and  <H>pyright  laws  should  be  ovorhaulod.  IM 
thought  wo  ought  to  m*  that  this  pledge  was  maintainMi,  and  h»  woull 
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suggest  that  th(i  following  amongst  other  provisions  should  be  embodied 
in  the  new  Act : — 

1.  A  real  search  to  ensure  novelty  and  validity  before  any  application 
for  patent  be  even  entertained. 

2.  No  patent  to  be  granted  unless  it  be  novel  or  practicable. 

3.  The  total  abolition  of  all  renewal  fees  (as  in  U.S.A.). 

4.  The  extension  of  the  period  of  the  patent  from  14  to  17  years  (as 
in  U.S.A.). 

5.  Some  form  of  Government  protection  to  the  bona  fide  inventor. 
H.  A  special  court  and  experienced  judge  solely  for  patent  cases. 

7.  Some  reasonable  limit  to  the  right  of  appeal  in  patent  litigation. 
In  framing  any  new  Act,  inventors,  engineers  and  business  men  of  the 
first  rank  should  be  consulted.  With  the  appointment  of  a  Minister  of 
Industry  and  the  passing  of  a  suitable  Patent  Act,  Great  Britain  would 
be  brought  into  something  like  line  with  the  United  States,  which  country 
would  undoubtedly  be  our  future  principal  comp(!titor  in  th*;  world's 
trade. 
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PARLIAMENTARY  INTELLIGENCE. 

TRADING  WITH  THE  ENEMY  (AMENDMENT)  (No.  2)  BILL. 

In  the  House  of  Commons  on  Friday  last  this  Bill  was  read  a  second 
time. 

In  moving  the  second  reading  Sir  Geo.  Cave  said  it  was  intended  par- 
ticularly to  deal  with  registered  companies  having  a  large  number  of 
enemy  shareholders.  Those  companies  could  already  b(^  dealt  with  under 
existing  Acts  by  the  appointment  of  inspectors,  or  supervisors,  or  con- 
trollers, and  the  jirofits  which  might  accrue  to  enemy  shareholders  could 
not  be  remitted  abroail,  but  were  paid  to  tlve  custodian  t)f  enemy  pro- 
jierty.  It  still  remained  a  fact,  however,  that  those  companies  might 
continue  to  carry  on  their  business  in  this  country  in  time  of  war.  In 
that  way  the  goodwill  of  companies  which  belonged  wholly  or  mainly 
to  enemies  was  maintained,  and  it  might  even  be  increased  in  conse- 
([uence  of  certain  war  profits.  In  the  second  place,  the  profits  continued 
to  accumulate  in  this  country  to  the  credit  of  the  enemy  shareholders, 
and  in  that  way  a  fund  was  being  set  aside  which  might  possibly  be  of 
great  use  to  the  enemies  of  this  country  in  the  economic  struggle  which 
must  follow  at  the  end  of  the  war.  By  an  increase  of  goodwill,  and 
accumulation  of  funds  here  in  the  name  of  the  custodian,  a  certain  amount 
of  credit  accrued  to  the  enemy,  which  might  even  during  the  war  be  used 
to  the  detriment  of  tbis  counti'y,  and  the  benefit  of  its  enemies.  In  the 
matter  of  British  ships  the  position  was  most  extraordinary.  A  British 
ship  could  not  be  held  in  the  name  of  an  alien,  but  two  aliens,  or  indeed 
two  enemy  aliens,  might,  by  the  simple  process  of  registering  themselves 
as  a  limited  com]iany,  become  a  British  entity,  and  the  owners  of  a  British 
ship.  So  that  if  before  the  war  two  German  subjects  registered  them- 
selves as  a  private  company  under  the  title  of  Hans  &  Fritz  (Ltd.),  that 
company  miglit  well  he  the  owners  of  a  Britisli  ship,  and  to-day  nothing 
could  be  (lone  to  depj'ive  them  of  that  ownershij).  TlK^y  might  even 
take  a  share  in  supplying  our  d(^mands  during  th(^  war,  and  l)y  this  means 
might  actually  be  forging  weapons  whi(^h  might  be  used  against  this 
country  during  and  after  the  war.  In  the  opinion  of  the  Goveriuiient 
such  a  state  of  things  ought  not  to  be  allowed  to  go  on.  What  he  had 
said  about  companies  applied  in  a  less  degree  to  individuals  living  here 
under  licence  and  to  firms  which  might  have  shareholders  who  were 
enemies.  It  seemed  to  the  Government  that  the  best  way  of  dealing 
with  the  matter  was  to  entrust  a  Government  department  with  power  by 
administrative  order  to  deal  with  it  in  a  summary  way.  The  proper 
department  was  the  Board  of  Trade,  which  would  no  doubt  make  proper 
inquiries  and  listen  to  all  proper  representations.  Subject  to  that,  the 
proposal  in  tho  Bill  was  to  give  to  the  Board  of  Trade  special  powers 
which  were  set  forth  in  Clause  1.  The  effect  of  that  was  that  where  the 
Board  of  Trade  were  satisfied  that  a  business  carried  on  in  the  United 
Kingdom  was,  by  reason  of  enemy  nationality  or  the  enemj-  association 
of  those  who  carried  it  on,  wholly  or  mainly  for  the  benefit  of  subjects  of 
an  enemy  State,  then  the  Board  should,  if  it  thought  it  expedient,  make 
an  order  either  prohibiting  the  carrying  on  of  that  business  during  the 
war,  or  directing  the  business  to  be  wound  up.  It  was  clear  that  it  would 
not  be  wise  to  ])ass  the  Bill  in  a  form  which  would  make  it  imperative  that 
every  one  of  those  businesses  .should  be  closed  down.  It  was  necessary 
to  give  some  discretion  to  the  Board  of  Trade.  In  many  cases  it  might 
happen  that  a  business  was  carried  on  for  the  national  benefit.  In 
the  distribution  of  the  assets  of  a  company  which  was  to  be  wound  up  it 
was  provided^  that  preference  should  be  given  to  British  and  friendly 
creditors  over  those  who  were  enemy  creditors.  If  a  company  had  assets 
in  an  enemy  country,  presumably  they  would  be  first  applied  to  paying 
c'-editors  in  that  country,  and  in  distributing  the  assets  here  credit  should 
be  given  to  British  siiareholdors  and  creditors  in  that  respect.  There 
were  other  cases  to  be  considered.  For  instance,  there  were  cases  where 
a  minority  of  shareholders,  or  perhaps  only  a  few  shareholders,  were 
enemies.  In  such  cases  the  company  suffered  in  public  estimation,  and 
the  British  .shareholders  often  desired  if  they  could  by  fair  means  to  rid 
their  companies  of  those  enemy  shaieholders.  Enemy  shares  and  other 
iroperty  belonging  to  enemies  in  this  country  ought  to  be  kept  in  safety 
until  they  found  how  British  property  in  enemy  countries  was  being  dealt 
with.  Sir  Geo.  Cave  cited  an  instance  of  a  British  subject  who  had  been 
interned  and  whose  business  -was  taken  over  by  a  controller  appointed 
by  the  German  Government.  The  controller  told  the  British  subject 
that  there  was  no  intention  of  allowing  him  to  resume  business  in  Germany 
after  the  war.  Though  the  Government  could  not  take  all  statements 
regarduig  the  treatment  of  British  interests  in  Germany  as  established, 


there  was  rea.son  to  believe  that  British  property  there  wa.s  not  lK*ing 
fairly  treated,  or  even  k(;pt  safe,  so  that  it  might  \>f:  restored  to  its  owners 
afteT  the  war.  Thert;  was  no  desire  in  this  countrj'  to  confiscate  enemy 
property,  but  he  thought  it  was  desirable  thit  the  hand  of  the  Stato 
should  bo  placed  upon  enemy  propt^rty,  and  that  it  should  be  kept  safe, 
and  held  here  until  we  saw  what  hapfiened.  Then  when  the  question 
aro.sc  of  the  treatment  of  the  pro])erty  of  our  subjects  abroad  wo  could 
.secure  them  fair  treatment ;  or,  if  we  failed,  we  could  comf>en.sate  thc-m 
out  of  enemy  property  here.  The  proposal  was  that  the  B^jard  of  Trade 
should  have  power  to  vest  in  custodians  any  profierty,  real  or  }jersonal, 
belonging  to,  held  by,  or  managed  for,  enemies,  and  that  th';  cu.stodians 
should  be  at  liberty  to  sell  with  the  projwrty.  Shares  of  a  compan}* 
held  by  a  custodian  might  be  sold  to  the  company.  Clau.sc  4  made  it 
possible  to  grant  a  patent,  in  which  the  enemy  was  interested,  to  the 
custodian  of  enemy  ])roperty.  At  pres«-nt  applications  for  patents  on 
behalf  of  enemies  could  not  be  sealed  or  grante<l.  The  custodian  might 
grant  licen.ses  to  deal  with  these  patents  in  the  proper  way.  Clause  5 
dealt  with  the  position  of  enemy  com))anies  immediately  after  the  war. 
They  could  not  make  remittances  to  eiumiies  abroad  during  the  war,  but 
when  peace  was  declared  this  restriction  would  cea.se,  and  the  result  might 
be  that  remittances  would  be  sent  abroad  before  there  was  time  to  in- 
vestigate and  consider  the  treatment  of  British  pro^jorty  in  enemy 
countries.  The  clau.se  would  secure  that  there  should  be  an  interval 
during  which  the  whole  position  of  j)roperty  here  and  abroad  could  Ixj 
considered,  dealt  with  aiul  adjusted  ixfore  this  general  relea.so  of  pro- 
perty could  take  place.  There  would  hv  an  (Jrder  in  Council  releasing 
such  property  as  soon  as  matters  had  been  assured.  Clau.se  9  gave  sjiecial 
powers  in  relation  to  comi)anies  registered  in  this  country  who  were 
carrying  on  enemy  business  abroad.  The  Board  of  Trade  might  apply 
to  the  Court  to  wind  up  such  companies.  He  was  .sorry  to  .say  such  ca.ses 
had  occuired.  The  Government  was  satisfied  that  the  propo.sals  of  the 
Bill  were  expedient  during  the  war  and  the  period  after  the  war,  and  that 
they  would  be  beneficial  to  this  country. 

In  the  course  of  the  debate  .several  members  expressed  their  views. 

Mr.  Butcher,  K.C,  said  the  Bill  marked  a  great  advance.  He  kjiew 
of  enemy  fii'ms  in  this  country  who  had  decided,  because  they  could  not 
send  their  profits  to  Germany,  that  they  .should  make  no  profits  during 
the  war,  but,  by  a  system  of  undercutting,  should  extend  their  business 
to  the  permanent  detriment  of  British  firms. 

Sir  H.  Dalziel  was  disappointed  that  the  Bill  did  not  declare  the  legal 
status  of  enemy  companies  and  he  asked  the  Solicitor-General  to  consider 
whether  a  clause  should  not  be  introduced  to  prohibit  German  companies 
suing  British  subjects.  Another  thing  that  would  strengthen  the  Bill 
was  that  the  Board  of  Trade  should  be  compelled  to  tell  the  public  who 
the  600  German  firms  were  that  were  controlled  by  the  Government. 
His  only  doubt  about  the  success  of  the  Bill  was  the  fact  that  the  Board 
of  Trade  were  to  be  given  so  much  di.scrction. 

Sir  G.  Croydon  Marks  urged  that  all  business  connected  with  the 
granting  of  ])atents  to  alien  enemies  should  be  stopped.  Hundreds  of 
l)ounds  were  being  sent  every  week  from  this  country  to  Germany  for  the 
purpose  of  maintaining  patents.  Our  manufacturers  had  many  lessons 
to  learn,  and  one  was  the  need  for  specialisation  in  connecti(ui  with  the 
artiides  tliey  produced. 

Sir  .1.  Walton  said  our  object  ought  to  be  to  j)revent  the  economic 
rehabilitation  of  Germany  after  the  war.  It  should  be  our  desire  to 
lessen  our  trading  relations  with  our  enemies  and  to  increase  in  ever}- 
possible  way  our  trading  relations  with  our  Allies. 

Mr.  Denniss  submitted  that  the  only  way  the  Bdl  would  be  properly 
administered  was  to  relieve  the  Board  of  Trade  of  a  large  amount  of  the 
work  which  at  present  weighed  down  that  department.  The  Bill  would 
add  enormously  to  the  labours  of  the  Board  of  Trade.  Therefore,  there 
should  be  established  a  Ministry  of  Industry  and  Commerce,  which  would 
reUeve  the  Board  of  Trade  of  half  i*^s  labours,  and  enable  it  to  undertake 
the  gigantic  task  of  carrying  out  tue  new  powers  under  the  Bill. 

Mr.  Pretyman,  speaking  on  behalf  of  the  Board  of  Trade,  said  the  Bill 
must  be  administered  by  that  department  in  a  firm,  and  at  the  same  tim'^ 
a  just,  spirit.  He  was  prepared  to  give  an  undertaking  that  it  would  not 
be  a  dead  letter  so  far  as  the  Board  of  Traile  ^\■as  concerned.  They  were 
])reparcd  to  keep  the  direction  of  policy  and  j)roceedings  in  the  hands  of 
departmental  official.s-  thoroughly  competent  to  deal  with  tho.se  points, 
and  to  strengthen  them  with  outside  hel)).  He  could  not  say  it  would  Ih> 
a  pleasant  duty  to  administer  a  Bill  of  that  character,  but  it  was  a  duty 
from  which  the  Board  of  Trade  would  not  shrink.  He  was  sure  the  House 
did  not  desire  that  the  Bill  should  be  carried  out  in  any  spirit  of  ptM-se- 
cution.  nor  merely  as  a  means  to  take  sides  in  trade  rivalry.  What  had 
to  be  done  was  to  get  rid  of  the  German  element  in  our  trade  as  far  as 
possible.  With  reference  to  patents,  the  apparent  meaning  of  Clause  4 
of  the  Bill  was  to  enable  the  enemy  to  obtain  i)atents.  but  the  real  object 
was  to  en,  ble  British  manutacturers  to  n.se  such  patents.  There  were 
many  German  inventions,  some  of  them  of  great  importance,  for  which 
preliminary  protection  had  been  taken  out  in  this  country,  but  the  patent 
had  not  been  completed.  Under  present  circumstances  those  patents 
could  not  be  licensed  for  use  by  British  manufacturers.  The  object  of 
the  Clause  was  to  complete  such  patents,  not  for  the  benefit  of  the  German 
owners,  but  in  order  to  place  them  at  the  disposal  of  British  manufac- 
turers. The  question  of  contracts  was  a  ditbcult  and  complicated  one. 
It  might  be  possible  in  Committee,  however,  to  deal  with  the  question 
so  far  as  it  was  concerned  with  matters  in  the  Bill,  and  the  Government 
would  be  open  to  consider  the  point.  One  principle  which  must  be 
observed  was  that  they  must  not.  in  their  anxiety  to  remove  enemy  trade 
from  this  country,  take  any  action  that  wouUl  injure  British  industry 
more  than  it  injured  the  enemy.  He  could  not  undertake  to  puldish  a 
list  of  the  names  of  all  enoiny  ti'ius  in  this  country.     Where  were  they 
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to  stop  ?  In  the  case  of  cosmopolitan  firms  with  both  British  and 
German  sharehoirlers,  it  was  difficult  to  say  how  far  the  Board  of  Trade- 
would  be  justified  in  transferring  their  administrative  responsibility  to 
the  public  and  in  holding  up  to  odium  firms  which  did  not  deserve  it.  It 
was  better  to  deal  with  the  firms  under  the  Bill.  The  Board  of  Trade 
were  bound  to  report  to  the  House  at  frequent  intervals  exactly  what 
they  had  done  and  to  furnish  lists  of  the  firms  dealt  with  under  the  Bill 
The  Bill  was  then  read  a  second  time. 


The  Committee  stage  was  taken  and  completed  on  Tuestlay. 

(Jn  the  motion  of  Mr.  Pkktyman,  it  was  agreed  to  insert  a  provision 
that  the  Board  of  Trade  should  from  time  to  time  prej)are  and  lay  before 
Parliament  lists  of  the  persons,  firms  and  companies  as  to  whom  orders 
ha<l  been  made;  under  clause  1,  together  with  short  particulars  of  such 
order.s.  Mr.  Pretyman  also  promised  that  they  should  be  published  in 
the  "  London  Crazettc."  It  would  be  undesirable  to  publish  the  names 
of  firms  already  under  control,  or  the  names  of  those  dealt  with  under 
clause  :{ (which  related  to  the  vesting  of  enemy  property  in  the  cu.stodian ». 

On  th(!  motion  of  the  Solicitor-'; enkk.\l.  additions  were  jnade  to  the 
clause  pr(niding  that  where  a  British  subject  or  the  subj«-ct  of  an  Allied 
Stati!  was  detained  in  enemy  territory  against  his  will  he  should  not  l)e 
tn^aterl  fr)r  the  purposes  of  the  section  as  being  in  enemy  territory  ;  and 
that  an  order  made  under  the  section  should  continue  in  force,  notwith- 
stan<ling  the  close  of  the  war,  until  determined  by  order  of  the  Board. 

.After  the  rc^maining  clauses  had  been  agreed  to.  the  Soi.ic  itor- 
(iENKKAi.  moved  a  new  clause  imposing  on  enemy  subjects  in  the  kingdom 
the  duty  of  making  returns  of  their  stocks  or  other  securities,  if  required 
to  do  .so  by  the  custodian,  an<l  the  clause  was  added  to  the  Bill. 

Ml'.  MoK'i'oN  ])roposed  a  clause  providing  foi  the  determination  or 
snsjjcnsion  ftf  contracts  made  with  enemi<"s. 

The  Soi.K  rr()K-(JKNKi!Ai.  said  the  question  had  always  been  a  \ery 
thorny  one,  and  itwasalittle  dangerous  to  take  general  powers  to  cancel 
contracts  made  before  the  war.  He  thougbt,  however,  they  might  deal 
with  contracts  which  were  against  the  pu))lic  interest.  Therefor-  he 
would  siiL'gest,  iusteatl  of  the  claus(?  projjosed,  a  clause  in  tlie  following 
tcinis  :  "  Where  it  a])i)ears  to  the  Board  of  Trade  that  a  contract  entered 
into  before  or  during  the  war  with  an  enemy  or  enemy  subject,  or  with  a 
])erson,  firm  or  company  in  respect  of  whos('  business  an  order  shall  he 
made  under  sec.  1  of  this  Act,  is  injurious  to  the  public  interest .  the  Board 
of  'i'rade  may,  by  order,  cancel  or  determine  such  contract  either  uncon- 
ditionally or  on  such  conditif)ns  as  the  Board  may  think  fit." 

.Mr.  >i<)RT(».\  withdrew  his  clause,  and  the  words  suggested  by  the 
iSolieitor-(ien(!ral  were  added  to  the  Bill. 

The  Bill  was  then  reported  with  amendments  ami  read  a  third  time. 


LEGAL  INTELLIGENCE. 

Alien  Enemy  Patents. 

In  the  Patents  (V)\irt  recently  BiMetals  (Ltd.)  applietl  for  a  licence  to 
lis-  th'-  t  ade-mark  "Tinol"  over  a  solder  which  could  Ix-  applied  with  a 
b-ush  and  which  was  manufactured  under  two  (Jerman  i)atents  tiu'  Bia-d 
of  Trade  had  given  them  the  right  to  use.  The  first  was  i:{,.").")7  of  HMCJ, 
registered  liy  ,1.  ("illman  uikI  1{.  H  trmann,  and  related  t^)  a  method  for  inli 
mately  assiciating  finely  powdered  soft  solder,  such  as  tin  or  tin  alloy 
with  a  paste,  with  a  deo.xidising  agent  like  zinc  chloride  or  ammoniu  m 
chloride  or  b')th.  and  a  thickening  body  such  as  cellulose  which  burns  easily 
and  loaves  no  face.  The  second  patent  (17. (i24  of  l'.K»4)  was  granted  to 
M.  I.rf'isel  (Cologne)  and  K.  Kupjjcr  (lionn,  Kndenich),  related  to  a  sub- 
stitute for  soldering  with  resin  and  tin.  In  addition  to  the  n(|ueous 
s  )lution  of  ammonium  chloride  or  chloride  of  /.inc.  or  the  double  chloride 
fc  r  s  )ft  s  ihler,  it  used  born.x,  water-glass  or  ghi.xs  ]iow<ler.  for  hard  s  >!■ 
dering  and  met  the  three  requirements  of  ( 1 )  a  soldering  metal  in  a  fine 
Ht%U'  of  division,  (2)  a  flu.x  which  did  not  leave  l>ehind  an  oxide  n'si<lue 
to  impair  the  joint,  and  {'.))  a  neutral  licpiid  organic  substance  wiiich  do.  s 
ni>l  evaporate  until  the  .soldering  metal  had  melted.  The  soldering  liiix- 
chloride  or  borax  was  mixed  witii  glycerine  and  tl-.:-  metnllic  |>owiler 
or  finely  comminuteil  metal.  It  was  stateil  that"  various  nu-tals  bi> 
nuith,  tin.  leod,  zinc,  antimony,  brass,  eop|MT.  nickel,  aluminium,  iron, 
bnm/.e.  cobalt  or  silver  hail  all  been  us'd  with  that  K<ddering  jiaMc. 

Kor  applicants.  Mr.  Inskii",  K.C.,  said  that  in  Octoln-r.  I".M  ».  they  were 
the  KngliNh  iigenls  for  a  (lerman  eorporation.  and  thi"  Board  of  Trade  hnd 
graiteil  MiMelals  (M<1.)  the  right  to  maiuifiuture  under  thi-  ])atinls  on 
payment  of  a  royalty  of  10  jkt  -ent.  on  the  groK.s  selling  ))riee.  From  lli<> 
Patents  Court  hnd  come  the  suggewtion  timt  they  should  take  the  trad- 
marks  as  well,  and  they  were  now  n|)plying  for  them.  An  wiling  agents 
for  (he  Knppers  Mi-tallwerke  ((;.iu.li.J!.)  of  Bonn,  applicants  hm!  the 
option  to  piireliMf.e  tli«'  patent  right.  That  option  hnd  <'xpir«'r|  Infure 
the  war.  and  tin  y  had  then  entered  ii\to  negotiations  to  n-new  it. 

Mr.  Pkki  ^  Cool),  a  direelor  of  ap|ilicanl  eompnny,  stated  that  they 
unnled  (he  (rndeinark  rights  solely  for  (he  article  to  which  thi-  dempi 
applied.  They  hnd  hH«l  one  complaint  ns  to  thi-  oftirirncy  of  the  method 
.since  the  war  brok<>  out.  That  was  due  (o  (he  fart  thikt  for  the  piir|Ms<s 
of  niuiiitions  all  tin-  juire  glyceriiu'  N-iiig  n-qiiin-d.  Bi  Metals  (l,td.) 
alteniptcd  (o  iiinmifaetiiri'  wiili  crude  glyi^-rinc  and  founil  that  dil  imi 
inswer.  .\|iar(  from  (he  .small  quantity  made  (hen  they  hnd  never  hud 
any  dilficulty.  They  communicated  with  the  authorities  and  got  |ea\e 
to  obtain  nil  the  glycerine  they  rrqtiinHl  pure.  They  r<»ntinu'^d  to 
HM'eive  nqn^nt  orders  from  engineering  and  i>tluT  firnin  who  um  d  the 
oomixisition  in  nil  din-etions.  They  supplied  a  convenient  lamp  with 
horicontAl  (lame,  anil  the  poiste  always  made  a  firm  job. 


The  Controller  of  Patents  (Mr.  Tkmple  Franks)  said  he  had  no  desire 
to  encourage  the  application  for  trade-mark-s  for  use  in  connection  with 
preparations  to  which  they  had  not  previously  applied.  Very  few  appli- 
cations  for  trademarks  on  that  account  had  been  granted.  That,  how- 
ever, appeared  to  be  a  genuine  manufacture  in  this  country  of  an  ingenious 
invention  about  which  there  could  be  no  mistake.  He  should  report 
to  the  Board    of  Trade  favourably  upon  the  case. 

Wynstanley  v.  Macartney,  McElroy  &  Co.  iLtd.) 

Mr.  Justice  Scrutton  recently  delivered  judgment  in  this  action  in  which 
the  plaintiff  (May  Octavia  Wyn.stanley)  claimed  damages  from  defendant 
comjiany  for  alleged  wrongful  dismis.sal  from  her  position  as  .secreta.ry  of 
the  company  and  a  declaration  that  she  was  still  secretary  and  director 
of  the  company.  The  defence  was  a  denial  of  any  wTongful  dismissal,  or 
that  plaintiff  was  properly  a  director  of  the  company,  and  they  counter- 
claimed  for  the  return  of  moneys  alleged  to  be  the  property  of  the  com- 
pany, and  for  the  transfer  of  shares  which  defendants  said  plaintiff  held 
as  nominee  of  the  company.  The  hearing  of  the  case  took  place  in  the 
last  sittings,  and  occupied  several  days. 

In  giving  judgment  his  Lordship  reviewed  the  facts  of  the  case  at  some 
length.  He  said  the  ca.se  involved  charges  of  forgery  and  other  mis- 
conduct upon  which  he  should  have  been  glad  to  have  had  the  assistance 
of  a  jury.  Complications  arose  from  the  fact  that  after  the  death  of  Mr. 
.Macartney,  the  elder,  his  affairs  were  managed  ])artly  by  ]tlaintiff.  w1k> 
had  learned  what  little  business  she  knew  from  the  dead  man.  whose  own 
business  methods  were  original  and  i)eculiar.  When  he  died  in  1913  two 
of  his  .sons  were  appointed  directors  when  aged  16  and  13  respectively. 
,S|)eaking  generally,  his  Lordship  was  unable  to  accept  either  idaintiff's 
or  the  boys'  oral  evidence  unless  it  were  corroborated.  Plaintiff  made 
suggestions  against  other  people  which  wc-e  without  foundation,  and 
Frank  Macartney,  the  elder  son,  who  had  been  guilty  of  gross  misconduct 
as  a  director,  showed  great  feeling  again.st  ])laintiff.  Wilfred,  the  younger 
son,  was  equally  impetuous  in  attacking  ])laintiff.  After  careful  con- 
sideration, he  was  satisfied  that  decea.sed's  signature  to  plaintiff's  .share 
certificate  was  genuine.  It  followed  that  the  two  lK)ys  were  wrong 
when,  acting  under  advice,  they  decided  to  treat  jdaintilf  a,s  no  longer  a 
director.  He  was  satisfied  that  the  company  had  am])le  ground  for  dis- 
missing plaintiff  from  her  position  as  secretarj-.  because  the  loan  to  her- 
self of  £800  constituted  gross  misfeasance  and  breach  of  duty.  Plaintiff 
was  also  wrong  in  taking  £90  for  director's  fees  in  the  Malta  Tramways 
Co.  (defendants'  subsidiary  company)  and  £48  for  back  dividends  out 
of  the  company's  funds.  Plaintiff's  claim  for  damages  for  wrongful 
dismissal  as  secretary  failed,  but  she  was  entitled  to  a  declaration 
that  she  was  a  holder  of  50  ordinary  £10  shares  in  defendant 
company,  and  an  injunction  to  restrain  the  company  from  dealing 
with  the  shares  except  according  to  law.  She  was  awarded  £100 
damages  for  wrongful  removal  from  her  |Hist  as  director,  but  he 
declined  to  grant  an  injunction  on  that  })oint.  ])artly  liecause 
he  did  not  think  it  in  the  public  or  shareholder.s'  interest  that  the 
Court  should  a.ssist  her  in  retaining  office  as  a  director — a  post  for  which 
she  was  unfitted.  On  the  counter-claim,  his  Lordship  found  plaintiff 
guilty  of  misfeasance,  and  gave  judgment  for  defendants  for  three  sumsof 
£8011,  £90  and  £48.  with  interest  at  5  per  cent.  Defendants  failed  on  a 
claim  for  £35  and  £192.  He  exi)res.sed  his  ojiinion  of  the  witnesses  by 
giving  neither  party  any  costs.  He  regretted  that  some  part  of  the  burden 
of  litigation  would  fall  on  the  unfortunate  shareholders.  Hehoi>ed  some 
means  would  be  found  of  transferring  jiart  of  it  to  the  present  directors. 


Napier  Kimber  (Ltd.i  v.  Davis  &  Smith. 

On  Friday  last,  at  Marylebone  (London)  County  Court  plaintiffs  .<«ued 
Messrs.  Davis  &  Smith,  trading  as  the  l-^ssex  Battery  Mfg.  Co.,  of  llford, 
for  £2.5  paid  for  defective  workmanship. 

Mr.  Lkoni.  who  appeared  for  plaintiffs,  stated  that  his  dients  had  en- 
trust wl  a  number  of  batteries  to  defendants  to  bo  refilled,  and  had  paid  for 
such  as  had  been  returned  to  them.  A  large  jiroportionfailedtocimie  up 
to  the  .standard,  and  it  was  for  these  that  they  claimed  the  refund. 

Mr.  .\RTmTR  KiMBER,  of  the  plaintiff  firm,  gave  evidence  to  the  effect 
that  of  1.500  batteries  sent  to  detendants  to  bo  refilled  only  97t>  had  been 
returned,  and  of  these  411  were  actually  faulty.  Those  refills  were 
guaranteed  for  six  months,  and  in  three  wicks  thoy  were  useless.  When 
he  went  over  to  ask  for  the  jclills  to  be  delixered  he  found  the  works 
closed  and  defendants  gone. 

His  HoNoin:  .\nd  your  numey  with  them.  You  can  have  judgment 
for  the  amount  cl;vimed,  with  costs,  for  what  it  may  l)c  worth. 

Cecil  Hodges  &  Co.  v.  Ellis  &  Ward. 

In  the  City  of  I.K>ndon  Court  last  week  Plaintiff  sought  ton-cover 
£95.  ISs.  Oil."  for  an  electric  light  installation  at  Bristol.  There  was  no 
dispute  alMiut  tlie  delivery  of  the  goods,  but  defendants  said  they  were 
entitled  to  sot  off  £2(1.  lis.  (Kl..  and  they  counter  claimed  for  £24.  Ids.  8d., 
I>i>cause  certain  goods  were  not  supplied  that  ought  to  have  IwH-n  suitplied, 
or  work  which  ought  to  have  been  done  had  not  l)ccn  done.  They  ali"' 
plea  led  that  the  ivorine  lal>els  ordered  had  not  l>ren  delivered.  Th'" 
lK>puty  .Indge  found  for  plaintiffs  for  ttiO.  (is.  <.»d.  on  the  claim,  without 
•osts.  and  (or  defendants  for  £24.  It's.  sd.  on  the  counter  claim,  with  cost*. 
becausi'  of  the  ex)>enso  to  which  they  had  Ik-oii  put. 

Be  Consolidated  Diesel  Engineers  Manufacturers    (Ltd.)7- 

An  nppli<  :iti..n  (or  the  ap|>oint  nnnt   o(  .,  lii,uidatoi   o(  the  company,  in 
addition  to  Sir  \\  illiam  Peat ,  wa«  recently  refused  by  Mr.  Justice  Astbuty. 
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COMMERCIAL  TOPICS. 


London 
Electricity 
Supply  Loans. 


Durmg  the  year  1914-15  the  London  County 
Council  sanctioned  24  loans  for  electricity 
supply  extensions,  representing  an  aggregate 
of  £212,673,  compared  with  26  loans  and 
£291,672  in  1913-14  r.nd  19  loans  and  £238,163  in  1912-13.  It  would 
appear  from  these  figures  that  the  past  year's  expenditure  on  muni- 
cipal electric  supply  undertakings  in  the  London  area  was  not  much 
below  the  average  for  the  past  five  years.  As  very  few  lighting 
consumers  are  being  connected  the  dema,nd  for  power  must  have 
been  larger  than  usual. 


Private  versus 

Municipal 

Enterprise. 


At  the  meeting  of  the  Brighton  Council  last 
week,  during  the  discussion  of  the  new  tariff 
jjroposals  of  the  Electricity  Department,  a 
question  was  asked  as  to  how  much  the  Council 
proposed  to  pay  the  local  gas  company  who  are  "  suffering  from 
reduced  public  lighting,"  to  quote  our  contemporary,  the  ""  Journal 
of  Gas  Lighting."  Our  contemporary  further  states  that  "  The 
question  was  lost  in  space.  Private  enterjjrise  had  to  fight  its  own 
battles  ;  municipal  enterprise  is  nursed  at  the  expense  of  the  general 
ratepayers'  pockets."  This  statement  needs  some  slight  correction. 
M.\y  we  remind  our  contemporary  (though  in  the  main  correct) 
that  private  enterprise  does  not  run  the  risk  of  the  confiscation  of 
its  profits  for  the  relief  of  rates  as  do  so  many  municipal  undertakings. 

*         *         *         * 

_    J      J.,  In   a   report   recently   issued   by   the    London 

,.     ^  Chamber  of  Commerce,   tli<e  following  recom- 

mendations (inter  alia)  are  made  : — • 

1.  That  any  mcasiues  which  may  be  considered  in  connection  with 
trade  (hiring  and  after  the  war  should  provide  (n)  For  preferential 
icciprocal  trading  relations  between  all  parts  of  the  British  Enipirc  ;  (')) 
f(;r  reciprocal  trading  relations  between  the  British  Empire  and  tiie  Allied 
r^ountries  ;  (c)  for  the  favourable  treatment  of  neutral  countries  ;  and  (</) 
for  regulating,  by  tariffs  and  otherwise,  trade  I'elations  with  all  enemy 
countries,  so  as  to  render  impossible  a  return  to  pre-war  conditions  and 
for  stimulating  home  manufactures. 

2.  That  steps  be  taken  to  prevent  dumjiing  of  enemy  goods  into 
British  markets  after  the  war. 

.3.  Discriminatory  taxes  on  the  tonnage  of  all  enemy  ships  using 
British  ports. 

4.  State  encouragement  of  production  and  use  of  raw  materials  and 
manufactured  goods  within  the  Empire  under  such  legislative  conditions 
as  will  prevent  their  being  controlled  by,  or  on  behalf  of,  subjects  of  enemy 
countries. 

5.  The  appointment  of  a  Minister  of  Commerce. 


Tu„  T7«>  «:«.,*  TT  -.     The  commercial  motor  vehicle  u.ser  is  attracted 
The  Eincient  Use    ,  xi    i      r  ^  ,.  t  * 

op,.     .  .  by  power  methods  of  transport  for  a  vanety 

„   ,.        T       k  *     reasons.     One  of  these  is  the  advertisement 

^  ■       whi(;h  his  business  obtains  from  quick-moving 

motor  vans  of  smart  api^arance  on  the  streets.  Another  rea.son  i.«» 
the  saving  of  a  certain  amount  of  time  in  the  delivery  of  goods  uixm 
given  routes.  The  power  vehicle  user  wlio  comes  into  this  new  ti«*ld 
for  the  first  time  has  previously  been  an  extensive  user  of  horses. 
The  methods  of  handling  the  goods  will  at  the  time  of  the  intro- 
duction of  a  few  motor  wagons  be  based  upon  the  horse  rt'gime.  In 
these  circumstances  he  may  be  surprised  to  find  that  the  motor 
wagon  gives  disappointing  results.  If  he  attaches  the  whole  blame 
to  the  power  vehicle,  he  will  do  that  mechanism  a  grave  injustice. 
This  line  of  argument  applies  particiila.rly  to  the  electric  battery 
vehicle,  which  at  the  present  time  is  being  sold  in  twos  and  threes 
to  certain  industrial  concerns  whose  business  depends  upon  efficient 
transport.  If  petrol  vehicles  have  not  previously  been  employed 
and  the  electric  comes  on  the  scene  as  the  first  power  machine,  it 
stands  the  risk  of  working  under  the  serious  handicap  that  no  attempt 
is  made  to  adjust  the  methods  of  the  packing  floor  and  the  delivery 
department  to  the  new  order  of  things  which  a  jxiwer  vehicle  quite 
naturally  inaugurates.  This  importart  fact  is  elaborated  in  a  short 
a,rticle  we  give  from  "'  Electric  Vehicle  Progress."  It  is  ha,rdly  to 
be  expected  that  haulage  contractors,  carting  firms,  large  ware- 
houses and  similp.r  establishments  can  make  a  complete  change  from 
the  conditions  which  have  previously  obtained  so  long  with  horse 
haulage.  The  difficulty  of  making  a  change  is,  if,anything,  accen- 
tuated by  the  fact  that  during  the  period  of  transition  from  horse 
to  power  haulage  a  mixed  service  is  being  given.  Those  who  may 
be  disposed  to  judge  the  electric  vehicle  harshly  require  to  take  this 
vital  factor  into  consideration.  It  is  w'orthy  of  note  that  the  battery 
vehicle,  and  in  particular  the  small  industrial  baggage  truck,  are 
responsible  for  the  introduction  of  quite  new  devices  in  the  handling 
of  goods.  One  of  the  most  important  of  these  is  the  detachable  body 
and  the  warehouse  and  yard  tractor,  with  its  string  of  trailers  : 
mention  may  also  be  made  of  the  nest  bodies  under  which  a  battery 
driven  truck  may  be  run  and  the  load  raised  from  the  floor  and 
irtimediately  transported  to  its  destination.  ^., 


Tube  and 
Omnibus 
Facilities. 


The  agreement  providing  facilities  for  through 
jjassenger  traffic  between  the  City  and  South 
London,  the  Central  London,  the  Ixmdon 
Electric  and  Metropolitan  District  Railway 
Companies,  and  the  London  Ceneral  Omnibus .  Company,  was 
approved  by  the  shareholders  at  resijective  meetings  of  the  com- 
panies last  week.  The  new  airangement  will  enable  the  companies 
to  introduce  greatly  increased  travelling  arrangements,  including 
a  comprehensive  system  of  through  or  interchange  tickets. 


Power  Plant 
in  the 
Thames. 


Public  interest  at  the  present  time  is  unfortun- 
ately not  likely  to  be  distracted  from  the  con- 
duct of  the  war.  It  cannot,  therefore,  be  hoped 
that  attention  can  at  once  be  given  to  the 
momentous  problems  involved  in  the  economical  supply  of  electrical 
energy  to  Greater  London.  The  published  reports  of  Messrs.  Merz 
&  McLellan  and  of  Dr.  H.  F.  Parshall  have  already  showni  that 
enormous  economies  can  be  effected  by  the  re-grouping  of  the 
existing  power  supply  undertakings  and  the  modernising  of  the 
generating  plant.  In  an  interesting  letter  to  "  Engineering  "  Mr. 
F.  W.  Dean  of  Boston,  Mass.,  makes  the  suggestion  for  a  project, 
'■  To  place  several  express  power  stations  in  the  middle  of  the  Thames. 
Between  the  Waterloo  and  Blackfriars  Bridges  the  Thames  has  a 
width  of  about  850  ft.  Here  there  might  be  formed  a  narrow  island, 
say,  100  ft.  wide  on  which  a  long  power  station  could  be  placed." 
Mr.  Dean  thinks  that  the  waterway  could  be  utilised  for  handling 
coal  and  ashes  and  would  also  funiish  an  abundance  of  condensmg 
water.  He  suggests  further  that  "  Such  plants  could  be  placed  at 
intervals  in  the  river,  could  be  extended, and  if  of  a  suitable  design 
would  be  as  beautiful  as  most  other  buildings, and  when  viewed  from 
one  side  of  the  river  would  be  as  sightly  as  the  other  side  in  many 
I  places."  Mr,  Dean  is  evidently  familiar  with  British  institutions, 
I  for  he  concludes  his  letter  thus,  "  Difficulty  in  carrying  out  this 
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scheme  would  only  be  encountered  with  the  Thames  Conservancy 
Board,  but  perhaps  in  time  it  could  be  overcome  in  view  of  its  mani- 
fest advantages."  Here  we,  with  f)erhaps  closer  knowledge  than 
^Ir.  JJcan  has  of  home  affairs,  are  inclined  to  dissent.  Ai>art  from 
any  opj)osition  which  the  Thames  Conservancy  Board  would  un- 
(|<nibt<;(ily  <jffer,  there  are  .several  serious  engineering  difficulties 
wfiich  would  ]irobably  j)rove  insujjerable.  The  existing  ele<-tric 
siij)jj|y  authorities  would  alsr)  stjongly  oj)po.se  it.  The  jmblication  of 
.Mr.  Dciurslftlor  by  our  contemporary  is  nonetheless;!  matter  of  great 
piildie  interest.  Ai)art  froiii  the  scheme  pro|>osed  by  Mr.  Dean,  the 
prol)lem  of  fjondon  jtower  supjily  requires  to  be  kcjit  constantly  in 
view,  juid  we  niiike  this  statement  quite  apart  frcmi  the  conditions 
arising  out  of  the  war.  The  modernisation  of  the  jjroduction  and 
distriI>iition  of  electrical  energ\-  in  the  (Jreider  London  -irea  is  n  great 
j)ul)lic  work  and  one  to  which  we  are  hcjjieful  that  Imtli  our  financial 
and  engineering  resources  will  be  apjilied  in  the  near  future,    .j 


IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

Frow  .Ian.  17,  lUKi,  /-,  .(an.  22,  HU6. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  <>i 
the  importaticju  into  and  the  exportation  o(  Kleetrical  Manufactiirf  s 
from  the  l'nit<<l  Kingdom,  we  resume  our  weekly  li.sts.  (*>''"'  aho  note- 
at  foot  of  l''x|iojts.) 

IMPORTS. 

PoLKP.3Vjuit.~ France:    XJnr^)"'-    --'..A^kyc-. 

GooLii.   -Holland  :  Elec.  Gl' !  c=. 

Liverkxjl. — U.S.A.:  Electr  .figs;  Unenumcrated.  33  p^i^s- 

London.— (/. 5.-4.. •  Elec.  machinery,  £2,358;  carbon  candles.  £64;  elec.  lar.'if;. 
£2,173  ;  telephone  material.  £58  ;  wire  and  cable.  £24  ;  lampparU.  £120  :  unenumerated, 
£3.882.  Holland:  Elec.  lamps,  £1.089-^21  pkgs. ;  lamp  parts.  £21;  unenumerated. 
£880.  France:  Carbon  candles,  £695:  unenumerated,  £68  11  pkijs.  SwiUcrlaid : 
unenumerated,  £169.    Canada:   Unenumerated,  £20. 

DSNMARK.— Elec.  machinery,  £45. 

EXPORTS. 

To  AUSTRALASIA.— /I w?*/a«rf.-  Wir'  •  *  ville.  £1.502:  pier,  machinery,  £32 ;  un- 
e-  £35.     Melbourne:    Wir-  •'.  £368 :    •  'ia^fiiaO:   un- 

er  £423.    Sydney:   Elec.  n  £396;  w  156:  unenumer- 

SiX'- \.  •...'./.^.  Wf'.lmston:  Wire  and  c.iti".  i^c.^i;  elec.  macr,.-.';ry.  ti /i  .  unenumer.-.'fi. 
£248.  Adelaide:  Wire  and  cable,  £38  ;  unenumerated.  £495.  /'rr//;.-  Unenumeriy-i. 
£57.  rj,y,',i,;rrh:  Unonumeratcd .  £106.  Dunedin:  Wire  and  ciHr-  I'/cp  .■-. 
enum'  '.     Lyttellon :  Elec.  machinery,  unenumerated.  £52.     .'  v.''. 

Uneni.  rJ80.     Invarcargil:  Elec.  machinery,  £21.    hobari :   V. 

£10.  Elec.  machinery,  £116.     Touinsuille:   Unenumerated,  £75. 

Uneni.  •1.438. 


Akpica.     I'Wtian :   Eler 
£1,590.      Core  Town:    U 

/)/•' "  '■'•■"  •  I  '•  ■■'  ■■~!<-ratt.. 


'767;    wire  and  cable.  £767; 
79.      Port  Elizabeth:   Wire  a: 
■  iiu:  Elec. machinery, £124;  wire. 


Biiibane: 

-  .ted. 
••850. 
..  i.  .:.136: 


Ayres:     Elec.    machir.rr^/. 
d,£50.    Rosario:  V. 
Wire  and  cable,  • . 


I.    A}/i-:m   A.  ■  Buri:.,\     Ayres:      Elec.    machir.rr^/.    C300 : 
enumerated,    £496. 
Meiillones:    Wire  ar.  . 
£51. 

Holland. — Amsterdam:  Wire  and  cable,  £1  368. 

^'   '"'      ■    ■:a.-  Wire       '      '  '     £780. 

Unenuri  .'8. 

- " '  ..^;..;;   Valencia:  Unenumerated,  £511. 

£362;  telePTaph  material,  £60;   unenumerated,  £375. 


GiBRALTA 

Malta. - 

WmtIki  ,vc/w  .     U: 

Egypt.-  ■  Wir^  ■,■ 

India,  Cr 
£2,553;    cl' 
£?!  '      '  ■' 
5, 

at'  _.!___.._ 
cable,  £36  ;   unenume; 

iAVA.—Balaiiia :  V/ 

China.     Hongkong :    Uh' 

\rAi.y.  —Genoa  :    Elec. 
ni  ■""■ 

i  bon :  Wire  and  cable,  £610  ;    un 

et 

Ur-i' 


!33.     Trinidad:  Unenumerated,  £81. 
i:   Unen<irr''r.->t*'i.  f4!.'i 


£120. 

tl73. 

£167;    unenumeratad,    £149. 


Ughc^n:    Elec. 


£972. 


eri 
Sya  " 


FOREIGN  GOODS  dlnly  (wid  and  fne). 

Unenun  ■ 
£134;    / 
unonumeratnj,  i.-v.i, 

IN   TRANSIT. 

.';•   Elec.  lamps,  etc.,  £786      /- 
C1.544.     Natal:   Elec.  lam p.v 

Tln"  larpc  iniiiilxT  'if  itrnin  in  lln'««c  • 
luisleinlinjj  lirailinn  "  uiH-niinuTat'il  "  r'lnte  ; 
"  electrioa!  gocieJH  "  and  "  plcr>trirnl  materiftlw." 


E 


r 


N..I 


th.- 

I    no 


EDUCy^  nONAL  NOTES. 


University  of  London,  Un.verslty  College.  -  (Uvm^ m  ui< 

arising  out  of  llie  w.ir.  .Mi     Kill'urn  ,^((itf"i«  io>um"  «>n  "  Kl 
I'lddnetion  of  Nitrates  for  I'Vililisern  and   K-xpliwi %"«*."  nnnoimnvi 
to  lit<i;in  (in  .lainiary  2»>t)),  will  not  \iv  held. 

University  o[  Liverpool.— The  I^Mif  term  began  on  dan.  11.  The 
HlMM'iiil  mutrietdaliou  examination  or  thet'ntrj»nro  rxaminntion  muM 
Ito  piiH.>«Ml  to  wenn'  udnii»i<iion  l<>  the  rourm^n  of  iuHtnirtion  in  the 


Facultj^  of  Engineering.  Prospectuses  and  full  particulars  of  the 
courses  in  electrical,  civil,  mechanical  and  marine  engineering,  design 
and  drawing,  mathematics,  ph^'sics  and  inorganic  chemistry  may  be 
obtamed  from  the  registrar,  5lr.  Edward  Carej-.  There  are  well- 
equi]»ix.'d  laboratories,  and  facilities  for  practical  and  research  work 
are  available. 

BUSINESS    NOTICES. 

Works  Extension. — \\  iiksden  (  ouiuil  lias  iX])proved  jilans  of  an 
additional  hnilding  to  be  erected  at  the  British  Thomson- Hou.ston 
( 'o.'s  factory  in  Xeasden-lane. 

Patent  Exploitation.— The  jjiojirietor  of  patent  Xo.  4,228  1900.  for 

•  liiijirovcinents  in  electric  cut-out.s,"  desires  to  make  arrangements 

for  e-xjiloiting  same  in  this  country.     Communications  to  Messrs. 

Ha.-ipUine,  Lake  &  Co.,  Chartered  Patent  Agents,  28,  Southampton- 

bnildincs.  l^)ndon,  W.C. 

Agency  Wanted. — A  Danish  firm  advertise  for  the  sole  agency 
for  electrical  novelties. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

A  meeting  ol  t  reditors  of  tlie  Automatic  Electric  Block  .Signalling 
Co.  (Ltd.)  will  be  held  at  10,  Victoria-street,  London,  S.W..  on 
Feb.  9.  Claims  to  the  liquidator,  Mr.  A.  Colls.  12,  Victoria-street, 
S.W.,  In  March  7. 

A  meeting  of  creditors  of  the  Hele-Shaw  Patent  Clutch  Co.  (Ltd.) 
(in  vol.  Ii(|.)  will  be  held  at  Hartford  Works,  Oldham,  on  Jan.  'A\. 

(Jco.  Edward  Bonner,  electrical  agent,  Ashcroft.  105,  Fox-lane. 
Palmers  (ireen,  Middlesex,  has  been  adjudicated  bankrupt. 


I 

ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Bacup. — The  Council  have  received  .sanction  to  a  loan  of  £.300  for 
extending  the  sujjply  mains  to  a  new  factory. 

Bath. — The  Electricity  Committee  have  decided  to  extend  the 
su|)|)ly  mains  to  the  War  HosjMtal  at  a  cost  of  £170. 

Bermondsey  (London). — As  the  loans  for  meters,  mains  and  services 
have  been  over.'^ent  to  the  extent  of  £1,610,  the  Borough  Comicil  is 
recommended  to  apply  to  the  L.C.C.  for  sanction  to  borrow  this  sum, 
and  to  advance  a  further  loan  of  £3,000  for  future  extensions. 

St.  Pancras  (London). — Some  correspondence  has  passed  between 
the  Finance  Committee  of  the  Borough  Council  and  the  Ixindon 
County  Council  as  to  sanctions  for  loans  and  expenditure  on  exten- 
sions of  mains  and  generating  plant,  <S:c. 

In  the  County  ("ouncirs  comtminication  it  is  stated  that  they  will 
only  Ix;  able  to  a])prove  exyienditure  out  of  loans  under  these  h.'ads 
which  conijilies  with  the  Trea.-^ury  requirements. 

The  Finance  Committee,  acting  upon  a  report  from  the  Electricity 
Committee,  liave  decided  to  inform  the  L.C.C.  that  the  committee  have 
had  under  consideration  the  question  of  extending  feeding  mains  in  the 
northern  and  l*rince  of  Wales-road  district,  at  an  estimated  cost  of 
^t.-Titi,  tiwiiiR  tf)  the  larg<>  increa.«e  of  power  for  factories. 

The  L.C.C.  have  now  agreed  that  the  Horough  Council's  application 
for  sanction  to  a  loan  of  tl.3.(KKl  in  respect  of  tlie  King's-road  electricity 
station  extension  shoulii  Ix"  ])roceeded  with. 

Thi-  Electricity  Committee  has  received  a  petition  from  the  station 
mains  staff  for  \!i  per  cent,  increase  in  their  wages  in  lieu  of  the  present 
war  Imhiuh.  The  nun's  complaint  is  that  they  consider  the  incidence  of 
till'  war  Ixinus  is  unfair  in  its  o|KTation.  as  it  excludes  all  higher  gr«<le 
mrn  wlio.si'  wages  are  al>ove  .15s.  i>er  week  from  receiving  any  lienefit. 
The  eoniiuittee  is  of  ojiinioii  that  tlie  time  has  arrived  for  the  Council  to 
reeonsidtT  tlu'  question  of  the  war  bonus,  and  n-coiumends  accordingly. 

The  Ixirough  electrical  engineer  (Mr.  S.  W.  Ba^mcs)  suggests  the 
ejosing  for  the  ]x;riod  of  the  war  of  the  .showroom  in  Camden-road.  which 
will  etfi-et  a  sp  ,-iTit;  of  £1.T,S  a  year.  He  al.so  ])ro|v>ses  to  extend  the  eon- 
\  i  inn  '«rr  lamps  (2.50).  and  .^wi  enable  them  to  lie  used  for 

ii'  !  ^  I'lng.  which  will  Bh<<  save  £270.     In  view  of  existing 

cireumstanres,  Mr.  Baxnvs  states  that  he  is  in  a  ]>osition  to  amend  the 
•"■itimftteH  HO  far  an  th<-.  •'  ■•'  trmeration.  repairs,  maintenance  and  dis- 
trihution.  which  will  r  ncnditure  I>v  £2..'10."». 

Swindon. — The  Council  have  authorised  an  extensicm  of  the  electric 
snjipiy  mains  to  Broome  Manor,  at  an  estimat(-d  cost  of  £27.'}.  Half 
the  cost  will  Ih«  Iconic  b  •  the  itwner  of  Broonii  .Manor  and  the  other 
half  by  the  electricity  dejmrtment  The  minimum  amount  of 
eiirrent  to  be  t.'.ken  will  Ix?  of  the  value  of  £20  a  year. 

Torquay.  The  L.(;.  lioard  have  authorised  an  extension  of  the 
jilnnt  at  the  electricity  generating  station. 

West  Ham.     Tlie  Finance  Committee  recfunmenil  the  Corp 
to  .ipply  to  the  I.  <  '•.  li«».irxl  for  a  ctmsent  onlei  ,Mithorising  tin 
of  the  unexrrriwHl  Itnlanre  of  £2.000  of  the  I..;tn  of  £17..'HH)  granted 
in  danunrv.  1014.  m^ 
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GENlERAL. 

Abertillery. — The  manager  of  the  Urbun  Council's  electricity  works 
(Mr.  Dan  Lloyd)  has  resigned. 

Bedford. — The  Cor])oration  have  entered  into  a  contract  with 
Messrs.  VV.  H.  Allen,  Son  &  Co.  for  the  supply  of  the  whole  of  the 
electrical  energy  required  by  the  firm. 

At  the  last  mci'ting  of  the  (.'nuncil  the  chairman  of  the  Klfctricity 
Committee  (Aid.  Kilpin)  submitted  a  report  lo  tlie  effect  thai  Messrs. 
Allen  had  notified  their  intention  t^o  put  down  a  fui't  her  2'A)  kw.  iTiotor 
gen(M'afoi-  so  as  lo  enable  fhem  at  all  times  to  take  the  whole  of  th<'ir 
supj)lj'  from  tlio  municipal  undcrtal<ing.  At  present  it  was  necessary 
now  to  run  their  T)wn  plant  as  well,  owing  to  cohsiderable  increase^  in  the 
number  of  machines  rec(Mit'y  put  down.  The  existing  mains  would  he 
huge  enough  to  taivC  the  increased  demand  provided  asynchrtmous  motor 
generator  were  installed,  and  Messrs.  Allen  had  agreed  to  do  that.  It 
would  only  i)C  necessary  for  the  Council  to  provide  the  necessary  adtli- 
tional  meters  and  switchgear  at  a  cost  of  fl.'JO,  and  this  was  agreed  to. 

Bexhill. — The  chairman  of  the  Electric  Light  Committee  (Com- 
mander Loane)  has  taken  up  a  naval  apjwintment,  and  the  member- 
ship of  the  Committee  has  been  reduced  by  three,  each  absentee  being 
on  National  Service.  The  quorum  of  the  Committee  has  had  to  be 
reduced  to  three. 

Brighton. — The  re^jort  of  the  Lighting  Committee,  »-ecominending 
an  increase  in  the  charge  for  electric  current,  a  revision  of  the  tariff 
system,  &c.,  was  discussed  at  some  length  at  the  meeting  of  the 
Council  last  week. 

The  chairman  of  the  committee  (Councillor  Lintott)  said  the  recom- 
mendation was  la'iefly  a  proposal  to  adopt  a  fiat  rate  of  51d.  ])er  unit. 
For  some  considerable  time  they  liad  been  suffering  from  a  multiplicity 
and  complication  of  tariffs,  and  now  they  hail  a  s])k'ndid  opportunity  of 
doing  away  with  tliem.  He  dealt  with  the  specific  reeommendations 
(set  out  in  our  last  issue),  and  said  it  might  seem  rather  havd  on  small 
consumers,  but  the  matter  was  fully  considered  by  the  committee.  It 
was  not  proposed  to  make  any  alteration  in  the  power  rate,  which  was  a 
paying  dcjiartment ;  last  time  an  alteration  was  niatle  they  increased 
the  power  charges  by  |d.  and  the  10  per  cent,  discount  was  abolished. 

Councillor  Tind.\LL  referred  to  the  recommendation  that  £2,000  should 
be  paid  from  the  ratps  to  the  electricity  undertaking  on  account  of  the 
capital  loss  the  undertaking  had  been  put  to  owing  to  the  street  lighting 
not  being  maintained.  He  read  a  letter  from  the  electrical  engineer 
(Mr.  J.  Christie),  stating  that  roughly  some  £40,000  of  capital,  irrespective 
of  that  provided  by  the  district  fund  account,  was  locked  up  in  plant 
solely  reserved  for  street  lighting  purposes,  and  the  amount  of  loss  on 
account  of  interest  and  sinking  fund  charges  in  respect  of  that  capital 
could  not  be  less  than  approximately  £2, COG  per  annum.  There  were 
whole  streets  through  which  mains  had  been  laid  for  st'-eet  lighting  in 
which  there  was  not  a  single  private  consumer.  In  regard  to  the  revision 
of  the  tariff  he  said  tliat  if  the  prices  could  be  raised  all  round  an  extra 
farthing  a  unit  would  be  .sufficient  to  pay  the  increased  price  of  coal,  but 
it  was  impossible  on  some  items  to  levy  it.  Eiglity  per  cent,  of  the  small 
consumers  would' get  no  rebate,  and  of  the  remaining  20  ])er  cent,  about 
10  per  cent,  got  no  appreciable  benefit  ivoni  the  rebates.  The  scheme 
did  for  the  first  time  put  the  whole  of  the  consumers  on  some  sort  of  a  scale. 

Aid.  Wellman  failed  to  see  why  there  should  be  a  difference  between 
one  class  of  consumer  and  another.  He  regarded  a  difference  of  35  per 
cent,  between  the  ordinary  and  the  big  consumer  as  almost  an  immoral 
transaction.  Unless  they  could  bring  up  a  scale  of  rebates  which  would 
be  fa,irer  to  the  parties,  it  would  be  better  to  charge  a  fair  price  all  round 
and  make  no  rebates  at  all.  He  moved  an  amendment  to  refer  the 
matter  back  to  the  committee. 

Councillor  Black,  who  seconded,  agreed  that  the  scheme  was  a  great 
improvement  on  the  present  one.  It  was  not  in  the  intex-ests  of  the  town 
that  smaller  users  should  be  discouraged  from  using  electric  light,  and 
large  users  encouraged  by  that  tremendous  difference  between  i->\A.  and 
3W.  per  unit.  It  was  a  very  unfair  handicap  to  the  small  shopkeeper 
that  his  competitor  should  be  able  to  get  lighting,  provided  by  the  town 
and  backed  by  the  ratepayers,  at  a  lower  price.  He  was  glad  to  see  the 
final  departure  from  the  maximum  demand  system. 
■  Councillor  Lewis  said  that,  although  an  improvement  on  their  last 
report,  the  ])re.sent  report  was  disappointing.  He  did  not  think  tlic 
engineer  had  btidgeted  for  a  sufficient)  loss  on  the  year,  and  he 
objected  to  the  abolition  of  the  maximum  and  minimum  rate,  that  being 
in  his  opinion  absolutely  the  faij-cst  way  of  su])])lying  electricity.  TIk; 
flat  rate  to  large  consumers  should  not  be  so  low  ;  the  committee  shoidd 
encourage  small  consumers.  He  objected  to  a  number  of  shops  or  hotels 
pooling  their  .supply,  and  if  they  charged  large  consumers  a  flat  rate  of 
6d.  he  was  perfectly  certain  they  would  not  lose  a  single  custonier.  As  to 
bearing  the  charges,  Brighton  was  never  more  prosperous  than  now.  The 
charges  were  not  high  enough  for  the  big  consumers,  and  they  should  aim 
not  only  to  ensure  no  loss  on  the  undertaking,  but  to  provide  a  reserve. 

Councillor  Campbell  thought  the  system  which  was  gaining  ground 
was  that  of  one  fixed  charge  with  rebates  on  quantities,  and  that  was 
what  the  committee  were  adopting.  He  should  like  to  see  the  system  of 
discounts  extended,  but  it  was  obviously  not  practical  at  present.  He 
did  not  think  they  could  get  a  fairer  tariff  than  the  engineer  had  drawn  up. 

Councillor  Hardy  complained  that  when  the  Cotiucil  last  raised  the 
minimum  charge  on  the  maximum  demand  system  the  cUstomiers  suffered 
an  injustice  because  they  had  already  paid  for  three  months  on  the  higher 
scale,  and  thought  they  were  about  to  reap  the  benefit  of  the  lower  one. 
He  protested  against  such  a  thing  being  done  again  while  their  six 
months'  contract  was  running. 


Councillor  t.isTOTf  gave  an  undertaking  that  no  aftoration  sho.  Id  take 
effect  during  the  .six  mouths. 

Aid.  Carokn  said  the  r>!,<l.  flat  rate  was  abv)lutcly  imiK)s.sibIe  ;  they 
would  ruin  the  business  altogether  to  attempt  to  impose  nuch  a  rate  all 
round.  They  had  <5,.50()  customers,  built  up  during  20  years,  and  pwjple 
had  come  in  on  a  certain  understanding,  getting  current  at  a  very  low 
rate.  But  these  very  low  rates  would  not  nf>w  jjertain.  Th'-^-e  would 
now  i^e  no  Id.  units,  no  2d.  nni*s,  and  no  .3*1.  units,  and  the  minimnm 
price  would  be  .'{id.  [ler  iinil.  Thus,  iho-ie  bii.'  ■  iistomfrs,  ifi  fa<-t.  wofd<*i 
have  their  I)ills  very  largely  and  substantially  raisiKl.  No  otic  was  going 
to  get  a  reduction  ;  they  were  all  goint'  to  he  rai.«ed.  Now.  fo  tell  tin' 
man  who  was  paying  Id.  and  2d.  for  unit-*,  after  having  a  (crtain  numbor 
of  units,  t'lat  he  was  to  ))ay  o.^d.  all  round,  was  absolutely  '.le. 

It  would  so  increase  their  bills  they  could  not  afford  to  pay.      !  itd 

not  chastically  say  they  were  going  to  increase-  the  (;raiid  Hotel  iiill  l»y 
three  times,  and  say  they  must  pay  £1,200  instead  of  £400.  It  would 
drive  them  to  put  down  their  own  plant  at  the  first  opportunity.  The 
beauty  of  the  sy.stem  proposed  was  that  they  wanted  a  oid.  tariff  so  that 
immediately  after  the  wat  thej-  would  reriuce  it  to  .5d.  He  di.sagreed 
with  the  view  that  a  low  maximum  would  mean  a  great  increas*;  in  the 
number  of  small  consumers.  The  difficulty  in  th'j  way  of  that  was  that 
small  property  was  not  wired,-  and  he  did  not  consider  that  either  land- 
lord or  tenant  would  do  that  to  any  extent. 

Councillor  Lintott,  in  reply,  sairl  the  revised  tariff  would  come  into 
operation  in  the  Maich  fpiarter,  with  th'-  exeeption  of  the  inaximnm 
demand,  which  would  a])]ily  'u  .(uly.  He  hojied  the  (Vnnieil  would  not 
go  back  on  the  scheme  ;    it  would  serve  no  useful  purpose  to  do  .so. 

The  exception  was  cairied,  and  ultimately  Councillor  Lintott  ajreffl  to 
take  the  recommendation  back. 

Burton. — Tlle  chainnan  of  the  Gas  and  Electricity  Committee 
(Aid.  Lowe)  aiutounced  at  the  last  meeting  of  the  Council  tha.t  there 
would  be  shortly  a  revision  of  the  electiicity  supply  charges,  both 
for  lighting  and  power,  owing  to  the  increasing  cost  of  coal.  It  was 
anticipated  that  by  March  of  the  present  year  the  augmented  cost 
would  be  £2,000. 

Chippenham. — The  Couneil  have  urged  the  local  electric  lighting 
company  to  carry  out  their  respective  contracts  in  the  recently  added 

portions  of  the  boi'ough. 

Chislehurst. — The  Foots  Cray  Electricity  Co.  proposes  to  make  a 
quarterly  charge  of  Is.  per  meter  as  from  Jan.  1. 

Hitherto  no  meter  rent  has  been  charged,  and  the  innovation  has  Ix-en 
adopted  in  order  to  avoid  an  increase  in  the  price  of  current,  and  the 
Urban  Council  have  decided  to  take  no  action  in  the  matter. 

Coal  Supplies. — At  the  last  meetmg  of  Glasgow  Corporation 
considerable  discussion  arose  upon  a  recommendation  by  the  Special 
Committee  on  Prices  of  Coal  to  Small  Consumers  that  the  Corpora- 
tion petition  the  Government  to  exercise  full  control  over  the  pro- 
duction and  supjjly  of  coal  during  the  war. 

The  question  was  discussed  at  a  previous  meeting  of  the  Corporation, 
when  Mr.  Bruce  Mu^'ray  moved  as  an  amendment  that  the  recommenda- 
tion be  disapproved. 

Bailie  Hutchison  seconded  the  amendment  and  said  the  rxovernment 
had  plenty  to  do  at  pi'esent  with  the  war  on  their  hands  without  having 
to  look  after  that  matter.  The  Government  had  already  given  con- 
sideration to  the  question,  and  had  fixed  a  maximum  ])rice  of  coal. 

Mr.  JuBB  arguetl  that  the  Government's  management  of  th'^  telephones 
was  not  such  as  to  encourage  a  hope  of  their  being  able  to  provide  coal  at  a 
cheaper  rate  than  private  enterprise. 

Mr.  Dollan,  convener  of  the  Special  Committee,  said  the  people  in 
Gla.sgow  were  paying  Is.  7d.  per  cwt.  for  coal  which  could  be  had  for  Is. 
prior  to  the  war.  That  was  7s.  8d.  per  ton  more  than  the  4s.  increase  on 
the  1913  prices  allowed  by  the  Government.  The  Committee  had  had 
members  of  the  coal  trade  b  fore  them  who  had  stated  that  unless  the 
Government  exerci.sed  fuller  control  over  the  coal  supply  there  would  be  an 
absolute  coal  famine  in  Glasgow  at  the  end  of  this  month.  It  was  said 
that  coalownevs  were  actually  shipping  coal,  so  urgently  needed  for 
Gla.sgow,  to  neutral  countries  "because  they  got  higher  prices  there. 

On  a  division  the  recommendation  in  favour  of  Government  control 
was  carried  by  39  votes  to  37. 

Hammersmith  (London). — ^In  order  to  mauitain  the  stock  of  coal 
the  Electricity  Committee  has  accepted  the  offer  or  Cory  Bros,  to 
supply  00  tons  ptr  week  of  Hacknall  high  hazel  coal,  at  21s.  6d.  jjer 
ton,  during  the  period  endhig  June  30  next. 

The  special  committee  appointed  to  consider  the  amount  to  be  allowed 
to  the  Council  by  the  electricity  undertaking  from  the  ordinary  charge 
for  public  lighting  in  consequence  of  the  lighting  n>strictions  recommends 
the  deduction  of  £2.000  from  such  charges  for  the  year  ending  March  31 
next,  and  that  an  allowance  at  the  same  rates  per  annum  be  made  subse- 
quent to  that  date,  until  otherwise  ordered. 

Interest  on  Municipal  Loans.— At  Tuesday's  meeting  of  the  L.C.C. 
the  Finance  Committee  re{X)rted  having  decided  that  until  further 
order  the  rate  of  interest  to  be  charged  by  the  Council  for  loans  to 
local  authorities  shall  be  5  per  cent.  Amongst  the  tii-st  loans  to  l>e 
made  at  the  new  rate  of  interest  is  one  of  £2,(518  to  Battersea  Borough 
Council  for  electric  supply  mains. 

Sheffield.— On  Friday  an  inquiry  was  held  into  the'spplieatioh  ol 
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the  Corporation  for  authority  to  transfer  from  the  Trarawaj-s  to  the 
Electric  Light  department  the  Kelham  Island  j>ower  station. 

The  Towx  Clerk  (Mr.  W.  E.  Hart)  submittfd  particulars  of  the 
proposed  transfer,  and  pointed  out  tliat  the  capital  expcnditur?  incurred 
and  transferred  from  the  liability  of  one  department  to  the  other  amounted 
to£3.31,46f). 

The  Lord  Mayor  said  that  it  was  desirable  that  the  supply  of  electric 
current  should  be  under  one  management,  for  greater  efficiency  and 
economy  and  for  the  welfare  of  the  city. 

Mr.  A.  R.  Fearnley,  general  manager  of  tlie  Tramways  Department, 
said  new  records  were  continually  being  made  in  regard  to  the  numljer  of 
passengers  on  the  tramcar.s,  and  the  j)revious  Wednesday  jirovided  a 
recfjrd  for  a  week-day. 

Wigan.— On  Friday  evening  last  there  was  another  breakdown  of 
electricity  supply,  and  most  of  the  streets  were  in  darkness. 

On  Friday  all  the  tramear  services  to  Ashton-in-.Makerfiejd,  Standi^li 
and  Hindley  were  stopped.  It  was  announced  that  the  electric  supply 
might  not  be  maintained,  and  at  half-past  eight  there  was  a  total  failure, 
resulting  in  the  ]K;rfonnances  at  theatres  and  picture-housi-s  l)eing 
interrupted.  The  great  increase  in  the  local  demand  for  ]K>wer  and 
lighting  his  ])ractieally  outgrown  the  capacity  of  the  station,  and 
additioi'al  i)laMt  cannot  be  readily  obtained. 

At  a  special  meeting  of  the  (General  Purposes  Committee  on  Saturday, 
the  chairman  (.VId.  ,J.  T.  (jrimshaw)  made  a  statement  on  the  position. 
He  said  they  had  suffered  very  much  on  account  of  the  war,  and  had  not 
receivwl  the  new  boilers  they  had  expected.  The  Committee  were  trying 
to  make  arrangements  for  the  supply  of  current  from  the  South  Lanca-shire 
tramway  generating  station  at  Howe  Bridge,  3  miles  from  the  Hindley 
boundary.  'J'he  tramway  service  would  be  stopped  until  Wednesday, 
and  there  was  no  guarantee  that  light  would  be  possible  that  night.  A 
d(!putation  would  wait  upon  the  South  Lancashire  Company's  directors 
at  once.  The  lo.ss  to  the  town  in  tramway  revenue  alone  would  not  be 
less  than  tl,0(K»,  and  the  power  and  lighting  revenue  would  al.s<j  le 
affected. 

lllll!liliilllllililllllll!iflllllllilllllllllllli 

m         LIGHTING  &  POWER  NOTES.  M 


Aldershot. — The  Council  have  adopted  a  recommendation  to  make 
an  increase  oi  10  j)er  cent,  on  all  lighting  accounts  as  from  March  31 
next. 

Th<!  cliarg''s  for  power  and  heating  have  also  been  revised  as  from  the 
same  date  :  Cp  to  2.'jO  units  jx-r  (juarter  the  charge  will  be  2d.  ]>er  unit, 
up  to  .-,00  units  lOd.,  T.jO  units  I-8d.,  l.(»00  units  1  7d..  2.0(»0  units  Ifid.. 
and  u|)  to  .',,000  units  lod.  ^mt  unit.  Above  .'",,(KIO  units  the  charge  is  to 
be  fixed  l,y  agreement.  During  the  war,  and  until  .such  time  as  prices  of 
coal,  &c.,  become  nornuil,  these  charges  are  subject  to  20  jkt  cent, 
increase. 

Electric  Cooking.  London  County  Council  hr.ve  decided  to  con- 
tinue ior  iLiKjther  year  the  electric  ('ooking  stove  installed  as  an 
ex|)erinient  at  the  Maxly-road  domestic  economy  centre,  Woolwich. 

Electric  Lighting  of  Trains.     At  the  Board  of  Trade  m<piiry  into 

the  recent  .brrow  railway  accich'tit  the  acfuig  chief  mechanicJil 
engineer  of  the  .North  lOastem  Iti'jiway  Co.  (Mr.  C.  A.  Sti:.mer)  Wiis 
jisked  whether  the  eomi)any  had  gone  into  the  question  of  strengthen 
ing  the  ends  of  thr-  gas  cylinders.  In  reply,  he  .said  the  matter  had 
been  considered,  but  they  thought  no  advantiige  would  lie  giiined 
from  such  a  strengthening.  The  (piestion  of  using  non-inflammalil(> 
wood  in  the  construction  of  carriages  had  been  (•onsidcre<l.  but  owing 
Ut  the  war  there  had  not  been  tinu'  to  go  further  into  the  nialt<'r. 
'i'liey  had  ex|)erinu'nted  also  with  steel  carriages.  During  the  last 
liwee  years  all  the  |ias.sengercarrying  vehi«'les  they  had  built  h.-il 
been  fitted  with  electric  light. 

Rugby.  -The  Council  have  made  arrangenu-nts  for  the  supply  nf 
electrical  energy  for  power  fo  the  Kugby  Sparking  Plug  Co. 


TRACTION    NOTES. 


illllllll 

Colwyn  Bay.     Recently  Llandudiu)  *  C<.Kv\ii  Hay  Electric  Kail 
way  (Ltd.)  proposed  fo  run  doublecleck  IramrarK  on  the  (\ihvyn 
Hay  s<'ction  of  their  system,  iiuf   the  L'rban  Council  oji|m)s*v|.  and 
asked  the  Hoj-.r  I  of  Trade  to  withhold  il^  consent  to  the  tonijuinys 
a|iplication. 

The  Hoard  have  now  informed  the  Council  fliat  it  (iri*«  no  reiison  to 
niter  its  view  that  the  double  deeked  ran*  might  ho  nllnwrd  lo  nm 

Tlie  Council  nie  still  opposed  to  lhi<  pro|>osnl.  and  tlx-  mntlcr  has  bi'tn 
referred  to  a  s|M'(inl  i-ommitte(<  with  n  view  to  a  Vxal  uiquin   I  •  int  h<  Id 

Halifax  Tramwa.VS.  The  |{<.anl  of  Trade  have  exfondetl  for  one 
year  fi-oni  Aug  IS.  jltlli.  the  lime  limif«Ml  by  the  Halifax  Corp..rflfion 
All.  inn.  for  the  ( (ini|>letion  of  iMinstruetion  of  Vftrioun  tramwavs 
authorised  b\  lb.-  ■,.,„]    \,  I 


London  County  Council. — At  Tuesday's  meeting  it  was  stated  that 
the  temporary  war  grant  to  certam  members  of  the  staff  of  the  tram- 
ways department  {i.e.,  those  to  whom  the  conciliation  boards'  scheme 
did  not  apply)  in  order. to  meet  the  increased  cost  of  living  was  e.sti- 
mated  at  £3,7(X)  for  the  year  1915-16. 

L.  &  S.W.  Railway  Electric  Service. — The  difficulty  in  connection 
with  the  electric  train  ser\ice  on  the  Waterloo  to  Kingston,  Rich- 
mond and  Shepperton  lines  of  the  L.  &  S.W.  Railway  Co.,  which  wr.s 
to  have  been  inaugurated  on  Dec.  5,  has  been  overcome,  and  it  is 
officially  announced  that  the  ser\'ice  will  begin  on  Sunda\',  Jan.  30. 
The  first  train  frcm  Kingston  to  Waterloo  will  start  at  G.4.5  a.m.,  and 
on  week-da\s  at  4.21  a.m. 

Metropolitan  District  Railway. — The  Board  of  Trade  have  extended 
for  one  year  from  Aug.  lo,  1910.  the  time  limited  by  the  Metro- 
jKilitan  District  Railway  Act,  1913,  for  the  e.xerci.se  of  the  jxjwers  for 
compulsory  purchase  of  lands  and  easements  in  Fidham,  White- 
chaj,el  iind  Stepney  authorised  1)\-  the  said  Act. 

Swansea  Light  Railways. — The  Board  of  Trade  have  extended  for 
one  year  from  Feb.  28,  191G,  the  time  limited  by  the  Swansea  Cor- 
jKjration  Light  Railways  (Extensions)  Order,  1914,  for  the  com- 
],ulsory  ])urcha.se  of  lands  for  extensions  of  Railways  Xos.  1  and  3. 

West  Ham. — The  Tramwaj's  Committee  recommends  the  approva 
of  plans  for  the  erection  of  temporary  offices  and  store  accommoda- 
tion at  the  Greengate-street  depot. 

It  is  proposed  to  increase  the  salarj'  of  the  works  superintendent  (Mr. 
T.  C.  Winficid)  from  £2.50  to  £275  per  annum. 


TELEGRAPH  &  TELEPHONE  NOTES. 


Week-End  Messages, — The  Pacific  Cable  Board  announce  that 
during  the  susj)ension  of  week-end  messages  between  the  L'nite<l 
Kingdom  and  Australasia  (owing  to  interru])tions  on  the  Atlantic 
cable  .systems)  messages  will  be  accejjted  for  transmission  by  jwst 
to  Montreal  and  telegraphed  from  thence  to  destuiation  at  the  rate 
for  week-end  messages  from  Montreal  to  Australasia. 

It  is  stated  that  telegrams  sent  b\-  this  service  will  probably  reach  their 
destination  in  about  12  to  1(>  days,  the  period  depending  on  the  mail 
service  between  this  country  and  Montreal.  Telegrams  for  this  service 
may  be  posted  to  the  Pacific  Cable  Board,  Queen  Anne's  Chambers, 
London,  S.W.,  together  with  remittance  covering  cost  at  following  rates  : 

To  Australia,  20  words,  minimum  charge  lis.  8d.,  each  additional 
word  7d.  ;  to  New  Zealand,  Norfolk  Island  and  Suva  (Fiji).  20  words, 
mininnun  charge  10s..  each  additional  word  (id.  Messages  must  be 
prefixed  P.W.T.,  which  is  counted  and  charged  for  as  one  word.  These 
telegrams  may  also  be  handed  in  or  posted  to  any  of  the  offices  of  the 
Wistcrn  Union  Telegraph  n(  "able  System.  An  arrangement  is  already 
in  fdrce  in  Australia  and  New  Zealand  for  the  acceptance  of  week  end 
messages  to  be  telegraphed  to  Montreu!,  and  ])osted  thence  to  their 
de<tin'ition  in  the  United  Kingdom. 

Telegraph  Codes. — It  is  announced  that  the  Rubber  edition  of 
Hrooinlij'Jrs  Imperial  Combination  Code  has  been  added  to  the  list 
of  codes  authorised  for  u.se  in  foreign  telegrams. 

Th"  code  is  not  at  present  available  for  use  in  telegrams  to  the  Argen- 
tine Hep\iblic.  Brazil,  Paraguay,  I'ruguay  and  the  Republic  of  Honduras, 
but  otherwise  it  lan  be  u.seii  under  the  .same  conditions  as  those  ai)|)licable 
to  the  seven  codes  already  in  use. 


EMPIRE   NOTES. 


Australasia.  Tlie  ■.Australian  .Mining  Standanl  "  sa.vs  the 
iV.ihran- Malvern  (Victoria)  Tramway  Trust  is  .seeking  an  increase 
in  its  iiorrowing  )K)wers  by  .C;")(>.(HM).  making  its  limit  £72;'>.(HK>.  A 
Hill  i'.uthorising  the  consfnntion  of  a  new  line  has  been  introducecl. 

Thi"  receipts  of  the  Port  Melljourne  .Municipal  Electric  Light  ami 
Power di-jmrtment  for  the  year  ended  Sept.  .30  were  £4..')14.andexpMid- 
diture  was  £3, 7(»2  (including  £2,403  paid  to  Mellxuirne  Council  for  eurrent) 
From  the  years  i»rofit  of  ilrt'2  has  to  Im"  deducted  the  debit  of  pn  vious 
v<nr  (£230),  leaving  a  ]irotit   of  £.")13  for  the  first   two  years"    working. 

Th<'  city  eleetrical  engineer  of  MeUxnirne,  Mr.  H.  H.  Har|)er,  has 
)r|>oried  adversely  im  Councillor  Atkins's  scheme  for  installing  electric 
lighting  in  city  premisoH  on  extended  terms  of  payment  running  to  30 
months.  Thi-  greatest  objecti<m.  says  Mr.  Harinr.  would  l>e  the  large 
numlMT  of  bad  debts  that  the  Council  would  K"'  liable  to  incur.  More- 
"MT.  he  does  not  consider  that  the  scheme  would  f^'  availed  of  to  an 
<  \i<  nt  to  instifv  its  ailoption.  .is  he  thinks  lamllMrds  would  not  l>e  willing 
to  Uar  the  «'xjH'nHe  of  installation  without  recouping  themselves  by 
rnisini:  the  tenant*'  rent.  Practically  the  only  ela,^  of  projK'rty  in  regard 
to  which  ho  woidd  recommend  the  scheme  wnuhl  be  cases  whTC  the 
owner  is  aIxo  sole  tenant. 
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FOREIGN   NOTES. 


Ecuador. — The  "  Registro  Olicial  "  publishes  a  decree  providing 
for  the  raising  of  funds  for  the  instalhition  of  electric  lighting  and 
water  su])ply  systems  in  the  town  of  Tulcan.  The  electric  lighting 
undertaking  is  to  be  given  preference  should  the  sum  available  not  be 
sufficient  to  permit  of  both  schemes  being  entered  upon. 

Hydro -electric  Power  in  Brazil. — At  the  recent  meeting  of  the  Rio 
de  Janeiro  Floiir  Mills  and  Granaries  (Ltd.),  the  chairman  (Mr.  R. 
Foster)  referred  to  their  electric  power  instiillation,  and  said  that,  as 
coal  was  now  costing  about  80s.  a  ton  tlelivered  in  Brazil,  it  was 
difficult  to  realise  what  they  would  have  done  without  the  electrical 
plant  for  the  working  of  the  flour  and  cotton  mills. 

He  would,  liowevcr,  like  to  inform  thcMU  tiiat  tliey  need  have  no  fears 
of  any  trouble  or  interruption  on  that  account,  as  tlicy  had  a  long  con- 
tract for  electric  current  with  the  Rio  dc  .lanoiro  Ti'aniway,  Light  & 
Power  Co.  at  a  satisfactory  rate. 

(Morocco. — The  British  Consul  at  Fez  reports  that  the  following  are 
likely  to  meet  with  a  sale  in  his  district  on  a  small  .scale  :■ — 
Columns,  brackets,  lamp  pillars, .  general  constructional  ironwork 
electric  light  columns  and  brackets,  section  pillars,  castings  for  electrical 
engineers,  enamelled  iron  signs.  Sending  catalogues  in  any  language 
but  Arabic  would  not  be  of  much  use.  A  list  of  Fez  traders  can  be  seen 
at  the  Board  of  Trade,  73,  Basinghall-street,  London,  E.C. 

The  Cherifian  "  Bulletin  Ofificiel  "  contains  a  decree,  dated  Nov.  6, 
1915,  authorising  the  commencement  of,  and  the  expenditure  of  cctain 
sums  upon  public  works  in  the  French  Zone  in  Morocco.  In  some 
cases  these  works  have  already  been  completed,  whilst  others  arc  in 
course  of  construction  or  contracted  for.  Out  of  the  total  sum  of 
98,111,424  frs.  to  be  expended  on  the.se  works,  6,591,880  frs.  are  for 
subventions  to  municipalities  of  various  towns  for  public  works, 
3,69-3,467  frs.  for  telegraph  and  telephone  services,  1,938,782  f.-s.  for 
])ublic  offices,  &c.,  and  500,000  frs.  for  the  preparatory  surveys  and  plans 
of  the  Tangier-Fez  and  other  railways. 

Russia. — A  consular  report  on  the  Odessa  district  for  1914  says 
the  work  of  constructing  the  electric  tramways  at  -Nicolaieff  was 
continued  throughout  the  year  and  the  two  principal  lines  were 
opened  towards  the  end  of  the  year. 

Imports  into  Nicolaieff  included  machines  and  parts  valued  at  855,000 
roubles,  and  electrical  and  physical  apparatus  35,000  roubles. 

A  report  from  Berdiansk  says  there  are  openings  there  for  the  sale  of 
British  electric  lighting  plant  and  spare  parts,  steei  tools,  &c. 

It  is  stated  that  the  appearance  and  standard  of  comfort  of  the  town 
of  Kharkoff  are  improving.  Amongst  the  utilities  available  are  electric 
tramways  and  electric  lighting.  The  Vicc-Consul  at  Kharkoff  urges  that 
British  goods  should  be  pushed  forward  there.  A  few  British  engineering 
firms  have  sent  illustrated  catalogues  with  Russian  text,  but  this  is  not 
yet  the  rule. 

A  report  from  Rostov-on-Don  says  20  new  electric  tramcars  were 
purchased  by  the  local  tramway  companj'^  from  Belgium  in  the  spring. 
They  were  found  too  heavy  for  the  existing  tramlines,  and  10  of  the  cars 
are  laid  up  in  the  depot  through  accidents  and  cannot  he  repaired  there. 

In  regard  to  Openings  for  British  traile,  the  rejjort  says  the  way  to 
procure  big  results  is  to  step  entirely  into  the  shoes  of  the  (ierman  and 
Austro- Hungarian  trader  and  continue  working  on  his  conditions  and 
terms.  The  Russian  importer  will  buj'in  the  market  where  he  can  get  the 
easiest  terms.  German  traders  have  had  long  enough  experience  of  this 
to  have  thoroughly  estimated,  tested  and  discounted  the  risks  of  giving 
i  credit,  while  British  merchants  do  not  need  to  question  whether  the  risks  j 
'  of  such  enterpiise  are  commensurate  with  the  chances  of  increased  sales,  | 
as  results  arc  in  front  of  them.     When  export  conditions  r.re  normal. 


travellers  must  be  sent  oufc  with   reprf:cntativo  sample)^.     Correspon- 
dence should  bo  in  French,  fail'hg  liunsian. 

A  fairly  im[)ortant  trarlf  in  certain  ai-ticl-s  has  bf-n  carried  on  b%' 
Herman  firms  through  th^  post.  Th"  pare.!.-,  ai*-  delivered  to  thf  con 
sii^nce  aj,'ainst  y)ayment  of  the  vahii-  of  the  goods,  wliich  .«»m  is  remitte<l 
by  the  Post  Oilieo  for  payment  to  the  senrler  of  the  g<MKLs.  If  thin  con- 
vention existed  between  the  United  Kingdom  and  Ku.s.sia,  as  it  has  exitstcd 
between  Cermany  and  Russia,  a  not  unim|)ortant  rr:ady-mon''y  biwineas 
could  be  effected  in  certain  articles. 

Credit  terms  vary  som^^what  in  the  difTerent  trades  but  broadly  are 
90  flays,  crerlit  with  5  ];ei  rent,  discount  for  cash,  or  six  months'  cr^-lit  net. 

Spain.— The  "Malril  C'a'^tte"  publishes  a  list  of  articles  whicli 

may  be  .erpiircJ  by  Spanish  fioveinnient  departments,  and  in  iho 
sujipiy  of  which  fo  eg  i  comj):3tition  will  bs  permitted  during  l!)l(=. 

Amongst  these  are  bitumen,  crude  pt-troleuni,  coal  for  naval  purpo>«  h. 
specified  kinds  of  niarmfaeturcd  steel  and  wire,  .st^d  rails  excojdinj;  'A) 
kilogs.  per  metre,  tubes  and  cables,  tin.  niek'-d.  aluminium,  platinum. 
bronze  and  eoj)per  {joods,. steam  turbines,  gas  ermines  exceeding  3<XJ  H.P.. 
steam  boilers,  tools,  metal  testing  machines,  machines  eoimected  with 
quarrying,  &c.,  weifjliiuf?  machines,  elecfical  laboratory  apparatus. 
electrical  measuring  instruments,  telegraph  and  telei»honc  ap])liances, 
electric  searchlights,  suVjmarine  cables,  elecfic  lighting  acce.s.so:  i  ■.  and 
arc  lani])s,  electric  generating  machines,  yas  lighting  appjiai..  s  £o- 
railway  carriages,  fire  extinguishing  and  lif(!  saving  appliances,  munitionu 
of  war,  arsenal  machinery,  aeroplanes,  scientific  instruments,  venti- 
lating apparatus,  lighthouse  accessories  andehemical  products,  &c.         * 
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MISCELLANEOUS   NOTES. 


Closing  of  Museums. — It  is  officially  aimounced  that  the  Govern- 
ment have  decided  to  close  the  following  museums  : — 

British  Museum  (except  reading  room\  Natural  Histor}-  Museum, 
Science  Museum  (except  to  students  ,  Geological  ^Museum,  Bethnal 
Green  Museum,  Tate  Gallery,  National  Portrait  Gallery,  Wallace  Col- 
lection and  London  Museum. 

The  National  Gallery  and  the  Victoria  and  Albert  Museum  will  remain 
open.     A  saving  o[  £50,000  a  j-ear  is  antieipated. 

Inquests. — An  inquest  was  held  last  week  at  Southall  on  Fredk. 
Browning,  an  employee  at  some  works  at  Hayes. 

.  It  appeared  that  Browning  was  taking  a  20-ft  iron  shaft  out  of  a  lift 
when  one  end  came  into  contact  with  an  uncovered  electric  switch  and 
he  received  a  severe  shock.     After  a  fortnight's  illness  the  man  died. 

A  doctor  stated  that  death  was  due  to  syncope  caused  bv-  electric  shock, 
and  the  jury  returned  a  verdict  to  this  effect. 

At  Kirkcaldy  recently  Sheriff  Armour-Hannay  and  a  jury  held  an 
inquiry  into  the  death  of  Alex.  Martin,  apprentice  electrician,  who 
was  instantr.neously  killed  on  Dec.  11  by  coming  into  contact  with 
the  live  electric  apparatus  in  the  motor  haulage  room  of  No.  2  Pit. 

Leven  Colliery. 

The  evidence  showed  that  deceased  had  come  into  contact  with  a 
switchboard  panel  and  had  received  a  shock  from  electric  current  at  3,000 
volts.  It  was  stated  that  there  was  no  lock  on  the  door  of  the  panel.  In 
addition  to  th(^  foimal  verdict  a  rider  was  added  recommending  that  mor.- 
stringent  precautions  and  regulations  should  b(>  adopted  in  regard  to 
apprentice  electricians  workinsj;  in  a  mine,  and  that  H.M.  Inspector  shouhl 
be  invited  to  eonsider  along  with  the  pit  manager  wliether  sonu'  device 
should  not  be  adopted  for  protecting  such  apparatus. 

Wills.— The  late  Henry  Cornelius  Donovan,  :M.I.E.K..  whose 
estate  has  been  valued  at  £17,22.3  gross,  left  £100  to  the  Benevolent 
Fund  of  the  Institution  of  Electrical  Engineers. 

The  late  Sir, Arthur  W.  Rticker  left  estate  valued  at  £40.4()r>.  with 
£34,414  net  personalty. 


TENDERS    INVITED. 


•Ill 


Tramway  Stores. 

The  Tramways  Committee  of  M.\nche.ster  Corporation  invite 
tenders  for  the  supply  of  General  Stores,  including  Motor  and 
Controller  parts.  Resistances,  Armature  and  Field  Coils,  Trolley 
Poles  and  Bases,  Lightning  Arresters,  Lamps,  Car  Switches, 
Bells,  Cells,  Telephones,  Carbon  Brushes  and  Carbons,  Ov^erhead 
Equipment  Material,  Trolley  Wheels,  &c..  Cable,  Wire,  Timber, 
Lubricants,  Oils,  Paints,  &c..  Glass,  Rubber  and  Leather  Goods, 
Tools,  Iron  and  Steel,  Car  Axles  and  Tyres,  Castings,  Fuel, 
Cement,  Sand,  &e.  Schedules,  &c.,  from  the  General  Manager, 
Mr.  J.  M.  McElroy,  55,  Piccadilly,  Manchester.  Tenders  to  the 
Chairman  of  the  Tramways  Committee  by  10  a.m.  Tuesdaj% 
Feb.  15.     See  also  an  advertisement. 


Wiring,  Fittings,  &c. 

St.  IMary,  Islington  (London),  Guai-dians  requu-e  tenders  for 
Alterations  to  Wiring.  Sui)ply  of  s.j).  Motors,  &c.  Tenders  by 
4  2).m.  Feb.  17  to  tho  Clerk,  St.  .lolm's-road,  London.  N. 

Sw.\NSEA  Education  Committee  require  tenders  by  noon 
Feb.  7  for  the  Electric  Lighting  of  Brynmill  Infant  School. 
Specifications  from  the  Clerk,  9,  Grove-place,  Swansea. 

Tenders  arc  required  for  150  kw.  L\stallation  (mcludmg 
Lightmg  and  Motors)  for  the  Dunfernduie  Co-operative  Society, 
Randolph-street,  Dunfermline.     Specifications  from   Secretary. 

Turbo-Alternator. 

Leigh  (Lanes.)  Coimcil  require  tenders  for  a  2.000  kw.  iurbo- 
Altemator,  Surface  Condenser,  &c.     Tenders  by  noon  Feb.  18. 
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Telegraph  and  Telephone  Material,  &c. 

Tenders  are  invited  for  the  supply  of  Wheatstone  Automatic 
High-speed  Receiver,  a  Wheatstone  Automatic  Receiver,  &c., 
to  the  Australian  Co3IMONWEalth  Postmaster-Generars 
Department.  Tenders  to  the  Deputy  Postmaster-General, 
Brisbane  (Queensland),  by  Feb.  23. 

Tenders  are  invited  up  to  April  lij,  1016,  for  the  supjjiy. 
flelivery  and  erection  at  Rockhampton  Telephone  Exchange 
(State  of  Queensland)  of  a  Common  Batter\'  Multijjle  SMit<h- 
board  (Schedule  .%2),  or  an  Automatic  or  Semi-automatic  Switch- 
board and  Associated  Apparatus  (Schedule  'Mil),  for  the  Avstra- 
LiAN  Commonwealth  Postmaster-General's  Department. 

Tenders  will  be  received  until  .'J  ]).m.  Ajiril  26  by  the  Deputy 
I'ostmaster-General,  Brisbane,  for  sujjply  at  Toowocmba 
Exchange  (Queensland)  of  hve  Sections  of  Trunk  Line  Switch- 
board (schedule  342)  for  the  At:straltan  Commonwealth 
Postmaster-General's  Department.  S])ecifications,  &c.,  from 
the  Deputy  Postmasters-General. 

Electrical  and  Tramway  Stores, 

J'embroke  (co.  Dublin)  Urban  Council  require  tenders  by 
noon  Feb.  7  for  12  numtbs'  suj)ply  of  Electrical  (loods.  Oils  and 
Colours,  &c.  Specification,  &c.,  ma}'  be  obtained  at  the  Town 
Hall,  Ballsbridge,  co.  Dublin. 

liKRSioNnsEY  (London)  Guardians  require  tenders  by  6  p.m. 
Feb.  l()f()roneyear'ssu])])lyof  KlectricLam])S.  Oils.  &c.  Fonns 
of  tender  from  "tlic  Clerk.  28:5,  Tooley-street,  S.E. 

Middlesbrough  Corporation  require  tenders  by  lirst  post 
Feb.  7  for  12  months'  supjily  of  Electric  Lamps.  Bolts  and  Xuts. 
Oils,  Paints,  &c.     Specifications  from  Borough  Engineer. 

WiOAN  Tramwa3-8  Committee  require  tenders  by  Feb.  5  ftjr 
one  year's  supply  of  Overhead  Line  Material,  Tramcar  Acces- 
sories. StcH'l  Tyres,  Axles,  &c..  Iron  and  Steel  Castings.  Oils  and 
Grease,  &c.     Sj)ecifications,  &c.,  fnjni  tlie  (ieneral  Manager. 

The  Birmingham  Tame  and  Rea  Drainage  Board  require 
tenders  l^y  Feb.  8  for  one  year's  supply  of  Fleet rical  Stores. 
Specification,  &r.,  from  the  Board "s  offices.  Tyburn,  Birmingham. 

Halifax  Corporation  require  tenders  by  Feb.  14  for  12 
months'  supjjly  of  Stores  and  Materials  to  their  electricity 
department,  including  Lighting  I'ittings  and  Electrical  Acces- 
sories (Lamjis,  Switches.  Taj)cs,  &c. ),  v.r.  Cables  and  Phosjihor 
Bronze  Wire,  e.h.t.  6,600-volt  Oible,  l.t.  Lead-covered  and 
Annoured  Cal)le,  Meters,  &c.  Forms  of  tender  from  Foundry- 
street,  Halifax. 

Halifax  Corporation  also  require  tenders  by  Feb.  14  for  12 
months"  su|)|ily  of  Stores  and  Materials  to  their  Tri'mv\ays 
Department,  including  Lighting  Fittings,  Insulating  M;:terials. 
v.r.  Cable,  Copper  and  Phosphor  lironze  Wire.  Trolley  and 
Overhead  Line  Materials.  Oils.  Paints,  &c.  Fonns  of  tender 
from  'J'ramways  Engineer,  Skircoat-road,  Halifax. 

The  Midland  Railway  Co.  Northern  Covntik.s  Com- 
mittkk  (Ireland)  require  tenders  by  Feb.  4  fornix  or  12  months" 
supply  of  Electric  Lamps.  Carbons,  Rubber  and  Asbestos 
(Joods,  Oils.  Paints,  Vamishes,  \-e.  Forms  of  tender  from  the 
Stores  Snperintendent,  York-road  Station.  Hellasf. 


Tramway  Trucks. 

Melbourne,  Brunswick  and  Coburo  (Victoria)  Tramways 
Trust  invite  tenders  by  Feb.  18  for  Six  Radial-tyi^e  Trucks 
(contract  No.  28).  Specifications  from  the  office  of  the  Melbourne, 
Brunswick  and  Coburg  Tramways  Trust,  Coburg,  Victoria. 

Hyclro-Eleetric  Generator. 

Tlie  Town  (  lerk,  Raetihi  (North  Island),  N.Z.,  will  receive 
tenders  until  4  p.m.  March  14  for  supply  and  erection  of  a  40  kw. 
Hydro-electric  (venerating  Set,  Switchboard,  &c.  Specification 
and  drawing  from  ^Messrs.  H.  W.  Climie  &  Son,  Raetihi.  N.Z. 

Distribution  Boxes  and  Fuses. 

Tenders  are  required  for  the  sup])ly  of  Fuse  Distribution 
Boxes  and  Fuses  (contract  No.  26,111)  for  the  Victorlvn  State 
Railway.s.  Specifications  from  Messrs.  John  Coates  &  Co. 
(Ltd.),  115,  Victoria-street,  London,  S.W.  Tenders  to  the 
Agent-General  for  Victoria,  Melbounie-place,  Strand,  London, 
W.C,  by  11  a.m.  Feb.  2. 


TENDERS  RECEIVED  AND  ACCEPTED. 


Walthamstow. — The  tender  of  W.  T.  Henley's  Telegraj)h  Works 
Co.  has  been  accepted  b^-  the  Council  for  the  supply  of  It    cables. 

St.  Pancras  (London). — The  following  tenders  have  been  received 
1)\  the  Electricity  Committee  for  work  at  King's-road  generating 
station  extension  : — 

For  concrete  coal  bunkers  and  lift  wall  four  tenders  were  received,  and 
the  lowest,  tliat  of  W.  King  &  Son  (at  £2.764)  is  recommended  for  accep- 
tance.    The  amount  of  the  highest  tender  was  £3,476. 

For  steel  construction  worlc  there  were  tenders  varving  from 
£7,()15.  10s.  to  £8,527,  and  the  lowest  (that  of  E.  ('.  &  J.  Kcay)  is  recom- 
mended for  acceptance. 

Three  firms  tendered  for  the  coal  and  ash  handling  plant,  the  lowest 
and  most  satisfactory  being  sent  in  by  W.  Strachan  &  Hen«haw.  at 
£3.(i()0,  and  is  rccomnicndcd  for  acceptance. 

Government  Contracts. — The  following  tenders  were  accepted  by 
the  J^ritish  (Jovernment  Departments  during  December: — 

W'lr  O/fic. — British  Insulated  &  Helsbj'  Cables,  Hooper's  Telegraph 
&  India  Rubber  Works,  Johnson  &  Phillips,  Liverpool  Electric  table  l"o.. 
I  Midland  Electric  Wire  Co.,  Siemens  Bros.  &  Co.,  and  Western  Electric  Co., 
cable  and  wire,  &c.  ;  Mann,  Egerton  &  Co.,  electric  lighting  at  R.F.C. 
I  Camp,  Thctford  ;  Ellis  &  Ward,  ditto.  New  Hut  Hospital.  Dublin; 
(Jrindlestone  &  Co..  ditto,  Houghton  Regis  Camp  ;  Orindlay,  Hoss  &  Co.. 
ditto.  Hutted  Camps,  Duddingston  and  Dreghorn.  Eastfield  and  West- 
field  ;  Siemens  Bros.  4;  Co.,  electric  cells;  Karti-et  Engineering  Co. 
distribution  boards,  switches  and  fuses  ;  Fj^fe,  Wilson  &  Co.  &  Parsons 
Motor  Co..  electric  lighting  sets  ;  Austin  Motor  Co.,  generating  sets  and 
))arts  ;    British  Thomson- Houston  Co..  switchgear  for  transformers. 

Poit  Ofpre. — Automatic  Telephone  Mfg.  Co..  additional  automatic 
equipment  Leeds  E.xchange  ;  Bullcrs  (Ltd.)  and  Leys  Malleable  Ca.«tings 
Co.,  g.i.  brackets;  J.  Bourne  &  Son.  BuUei-s  (Ltd.)  and  Taylor.  Tunni- 
clifle  &  Co.,  insulators  ;  John  Ellis  and  Taylor  &  (\j.,  poles  ;  R.  ilohnMVn 
&  Nejihcw.  g.i.  wire  :   Eyre  Smelting  Co..  battery  zincs. 

Ofjirr  nl  M  or/.v. — W.  (>.  Rt)pev  &  Co..  electric  wiring.  Admiralty. 

Meter  Contracts. — Chamberlain  &  Hookham  (Ltd.)  have  received 
the  contract  from  l?ath  Corj)oration  for  direct -current  meters  for 
the  ensuing  year,  and  they  have  also  obtained- a  similar  contract  for 
Taunton,  subject  to  the  approval  of  the  Council. 


I  FINANCIAL    MATTERS.  I 


COMPANIES'   MEETINGS  AND  REPORTS. 


BAST  LONDON  RAILWAY.— Lord  (  laud  Hnmilton.  who  picid.-^l  at  the 


nu'cliiu  on  Tiie-.(l.iy.  explained  f  ha*,  the  i 

to  the  fact  tlmt  the  company  was  one  of  t 

which  jnevented  its  tnifTic  returns  '  • 

He  nttrilmted  the  biine  incrensc  in  1 1 

wliich  was  now  entirely  coni)>let id.      He  wir 

the  tir!<t  place  there  were  some  objection»  by  • 

electrification,  it  had  Wen  fnllv  iii^tilicd.     'M 

had  been  dclayo<l  t<i  enable  i\\v  two  lifts  at   \\ 

sidCred  an  essential  p.irt   of  the  Schenu-.  to  be 

carried  4.224.n.-,0  i  m.   and   now  they  ^^clc 

which  was  more  '.li  In  ibe  niiniber  carrie«l  bri 

eloclric  traction.      It  nught  l)e  said  that  tho  war  may  have  had  sonielhinK 

to  «lo  with  Ihnt   increase  oAvinu  to  nuniition  workers  and  other  jwiqih* 

iismg  tho  lino  in  larger  pro|M>tti(>n  than  in  normal  titne«,  but  too  nun  h 
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innient  control. 
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import  ance  need  not  be  attached  to  that  suggestion.  H.''  believed  it  to  be 
rather  due  to  the  facilties  they  had  given,  ispecially  for  thronjrh  booking 
on  the  Metropolitan  and  District  Railway,  which  had  really  brought 
about  the  great  increase,  and  that  they  might  safely  presume  that  the 
inerea  --e  would  go  on,  and  not  recede,  when  the  war  came  to  an  end.  The 
average  rate  of  127d.  i>er  passenger  yieldeil  £15.000  per  annum,  added  to 
which  weie  the  receii)ts  from  goods  and  li\c>;tock.  t  '  'he  total  to 

£03.000.      It  was  tlic  tirst  time  since  1001  that  he  co;  ~  in  a  fairly 

optini;  t.  ,Tjid  he  I  clic\ed  they  h,id  turned  the  corner  and  would 

go  on  unprovinc      He  felt  really  >>i'linii<tic  .-dxait  the  fnttipc. 

YORKSHIRE  (WEST    RIDINOl  ELECTRIC    TRAMWAYS  CO.  (LTD.^— Sir 
lb  i-it  week,  said  tb' 

n  '  ■  !»r.  btit  working  e> 

wen-  1l;4.474  u]>.  1  he  jier<-< m.-vp'  of  ex^wnses  to  receipts  was  •14-2o. 
against  43-22.  and  on  a  mile:ige  l>a.«»ii»  thf  working  e.x|)enscs  were  4-8K2d. 
|w""  car -mile,  against  4-37;td.  Income  j*  r  e«r-mi|e  had  rinen  fron 
10-0tHd.  in  lOH  to  11 -3441.  Th«-  tramwav  n>\Tnue  had  grown  steadily 
from  £:i8.t»,1l  in  HH>5  to  £81.08fi.     To  wh  ii  extent  the  nunas*-  in  ex- 
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penses  was  likely  to  be  permanent  ho  could  not  say.  A  large  number  of 
their  men  had  (Unlisted,  and  the  result  of  their  ])lac(,'s  being  filled  by  inex- 
perienced men  had  been  that  many  hundreds  of  ]K)und.s  in  compensation 
claims  had  risen  through  accidents  which  probably  would  not  have 
occurred  if  the  experienced  men  had  remained  in  charge.  They  were 
employing  with  very  good  results,  and  in  spite  of  some  prejudice  against 
it,  about  .'50  women' as  ca""  conductors.  Owing  to  the  War  it  was  impos- 
sible to  get  the  labour  and  material,  and  work  in  connection  with  the 
plectrie  supply  mulertaking  had  had   to  be  (Icfer'cd. 


NEW    COMPANIES,     MORTGAGES     AND 

CHARGES,   &c. 

•■ — 

NEW  COMPANIES. 

ATKINSON,  LLOYD  &  CO.  (LTD.)  (142,724).— Reg.  Jan.  15,  capital 
£500  in  £1  shares,  to  carry  on  the  business  of  electrical  engineers,  manu- 
facturers, agents  and  contractors.  Private  company.  First  directors 
are  J.  E.  At'kinson,  S.  Lloyd  and  R.  F.  Peacock. 

T.  E.  BLADON  &  SON.  (LTD.)  (142,782.)— Reg.  Jan.  20,  capital 
£5,000  in  £1  shajes  (2,000  Ik  cumulative  preference),  to  carry  on  the 
business  of  lirassfounders,  stampers,  piercers,  motor  accessory  makers, 
electrical  engineers,  &c.,  and  to  adopt  an  agreement  with  T.  E.  Bladon 
and  W.  E.  Bladon.  Private  company.  First  directors  are  T.  E.  Bladon 
and  W.  E.  Bladon  (both  permanent  governing  and  joint  managing 
directors,  .subject  to  holding  500  shares  each). 

GENERAL  ENGINEERING  CO.  (KING'S  CROSS)  (LTD.)  (142,760.)— 
Reg.  Jan.  i9,  capital  £1,000  in  £1  shares,  to  take  over  the  business 
carried  on  as  the  General  Engineering  Co.  and /or  A.  \.  Bond,  to  carry  on 
the  business  of  scientific  and  experimental  engineers,  model  and  tool 
makers,  electricians,  electrical,  hydraulic  and  gas  engineer.s,  &c.  Private 
company.  First  directors  are  A.  V.  Bond  and  H.  C.  H.  Braun.  Reg. 
office,  07,  f'aledonian-road,  King's  Cross,  N. 

H.  E.  JACKSON  (LTD.)  (142,778.)— Reg.  .Jan.  20.  capital  £2,500  in 
£1  shares,  to  take  over  the  engineering  business  carried  on  at  Leicester 
as  H.  E.  Jackson  &  Co.,  to  carry  on  the  business  of  ironfounders,  mecha- 
nical and  electrical  engineers,  electricians,  suppliers  of  electricity,  &c., 
and  to  adopt  an  agreement  with  H.  E.  Jackson,  E.  H.  Kirk  and  C.  H. 
Kirk.  Private  company.  First  directors  are  H.  E.  Jackson  (managing), 
E.  H.  Kirk  and  C.  H.  Kirk  (all  permanent). 

PARSONS  &  HODGES  (LTD.)  (142,731).— Reg.  Jan.  15,  capital  £3,000 
in  £1  shares,  to  take  over  the  business  of  an  electrical,  mechanical  and 
general  engineer  and  contractor  carried  on  by  A.  J.  Hodges,  and  the 
similar  business  carried  on  by  A.  E.  Mason,  as  receiver  for  the  debenture 
holders  of  Brown  &  Parsons  (1913)  (Ltd.)  Private  company.  Keg. 
office  :   63,  The  Parade,  Leamington,  Warwick. 

RELIANCE  LUBRICATING  OIL  CO.  (LTD.)  (142,742.)— Reg.  Jan.  17, 
capital  £6,000  in  £1  shares,  to  carry  on  the  business  of  manufacturers, 
.'■efiners  and  preparers  of  an  dealers  in  petroleum,  naphtha  and  all  kinds 
of  lubricating  and  other  oils  and  oleaginous  substances,  importers, 
e.xporters,  contractors,  seed  crushers,  &c.  Private  company.  First 
directors  are  A.  Holt  (governing),  A.  W.  Holt,  W.  N.  Holt  and  H.  Holt. 
Secretary,  J.  R.  Kenned}-.    .Reg.  office,  19  and  20,  Water-lane,  E.G. 

SANDERS  &  FORSTER  (LTD.)  (142,743.)— Reg.  Jan.  17,  capital 
£5,000  in  £1  shares,  to  carry  on  the  business  of  ironfounders,  mechanical, 
electrical  and  general  engineers,  builders  of  locomotives,  motor  cars, 
railway  wagons,  tramcars,  &c.,  and  to  adopt  agreements  with  J.  T. 
Sanders  and  R.  Forster.  Private  company.  First  directors  are  J.  T. 
Sanders  (permanent  chairman,  subject  to  holding  £500  shares)  and  R. 
Forster.     Reg.  office.  Royal  Works,  27,  Union-road,  Rotherhithe. 

MORTGAGES  AND  CHARGES. 

AMAZON  TELEGRAPH  CO.  (LTD.)— Capital  at  Nov.  30,  1915,  £250,000 
in  £10  shares.  All  shares  taken  up.  £250,000  paid.  Mortgages  and 
charges,  £272,900. 

ELECTRO  FLEX  STEEL  CO.  (LTD.)— Issue  on  Dec.  30,  1915,  of  £4,000 
debentures,  part  of  a  series  of  which  particulars  have  alreacly  been  filed. 

ENFIELD  ELECTRIC  CABLE  MFG.  CO.  (LTD.)— Mortgage  on  certain 
freehold  land  at  Brimsdown.  Enfield,  with  factory  and  other  buildings, 
ifec,  thereon,  dated  Dee.  31,  1915,  to  secure  all  moneys  due  or  to  become 
due  from  the  company  to  London  County  and  Westminster  Bank,  not 
exceeding  £10,000. 

RECEIVERSHIP. 

"CEDES"  ELECTRIC  TRACTION  (LTD.)— Notice  of  appointment  of 
J.  W.  Barratt,  19s,  Coleman -street,  E.G.,  as  receiver  or  manager,  by  order 
of  Court,  dated  Jan.  14,  1916,  has  been  filed. 


CITY  NOTES. 

MEMORANDA  (Jan.  26),— Bank  rate  6  per  cent,  (since  Aug.  8,  1914), 
Conaola  5  J.  Consols  Pay  Day,  Feb.  2.  Stocks  and  Shares  Ticket  Day, 
Feb.  9.    Pay  Day,  Feb.  10.     Price  of  silver,  27 ^V^- 

CHARING  CROSS,  WEST  END  &  CITY  ELECTRICITY  SUPPLY  CO.  (LTD.)— 
VIr.  Cecil  George  Stanesby,  F.C.l.S.,  has  been  appointed  secretary  of  this 


f'Ompany  in  succession  to  Mr.  Edward  Wilmot  S!eale,  who  has  retired  after 

26  years'  service. 

GERMAN  ELECTRICAL  COMPANIES.— Il  i-  ;.i.iiuanced  that  Hiemens  & 
Halskc  \.(;.,  of  Berlin,  has  dcclarcrl  a  dividend  of  12  percent,  for  the  year 
ended  July  31  last,  compared  with  10  percent,  for  the  j" 

'rhe.Siemens-Schuckeit  Werke((i.in.b.H.)hasalsrjfl<i  -nd  of 

10  per  cent.,  against  7.>  per  cent,  for  the  previou.s  year.  The  report  states 
that  much  materia!  was  supplied  for  mihtarj*  and  marine  purjKwes,  and 
tliat  these  demands  made  up  for  the  falling  off  in  poaee  requirements*. 
'V\w  gross  y)ro(it  of  the  Siemens  &  Halske  Co.  wa.«  17,6>yj,72(>  mark^. 
against  13.222,((00  marks  in  the  ]»revious  year,  and  the  gro-w  profit  i»f  the 
Siomens-Silui(l«Mt  Werke  Co.  was  27,98.S,n8S  mark-s,  against  21.274.418 
marks. 

MONTREAL  LIGHT,  HEAT  &  POWER  CO.— A  quarterly  dividend  of  2i  i^-r 

cent,  has  been  paid  on  the  capital  stock. 

ST.  JAMES'  &  PALL  MALL  ELECTRIC  LIGHT  CO.  (LTD.)— The  directors 
recommenfl  a  balance  divi'dend  on  the  7  per  cent,  preference  shares  for 
the  half-year  ended  Dec.  31,  1915,  of  3s.  <Jd.  per  share,  and  4s.  6d.  per 
share  on  the  ordinary  .shares,  making,  with  the  interim  dividend  paid 
thereon,  a  total  distribution  of  8  per  cent,  for  the  year. 

SIR  W.  G.  ARMSTRONG,  WHITWORTH  &  CO.  (LTD.)— Si-- Philip  Watts, 
K.C.B.,  has  been  elcrfi  il  to  a  scat  oii  1  lie  boaid  of  this  company. 

WESTMINSTER  ELECTRIC  SUPPLY  CORPN.  (LTD.) — A  dividend  at  the 

rate  of  8  ]Hn-  c:ent.  per  annum  (less  ta.v)  has  been  declared  on  the  ordinary 
shares  for  the  half-year  ended  Doc.  31  (making  7  per  cent,  for  the  year. 
against  9  per  cent,  for  1914).     The  dividend  is  payable  on  March  I. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  but 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  OF  before  Tuesday,  Jan.  2 i.  The  greatest  care  is  taken  in  compiling 
these  figures,   but  the  difficulty  of  verification  is  now  much  increased. 


mDENd 


10   7% 

10  4% 

10     6% 
S    107o 


St. 

St 
5 
5 

I 

St. 
10 
10 

St. 

St. 
10 
10 

St. 

St. 

St. 
5 

St. 
5 

St, 
5 

St. 

St. 

St! 

1 

4 
5 
5 

St. 

St. 
1 
5 


St 
St. 
St. 
St. 
St. 
St. 
St. 

10 
St 
St 
St 
3t. 
St. 
St. 
St. 
St 
St 
St 
St. 
St 
St 
St 

10 
1/0 
St 


7% 

a 

2/3 
5% 
^°/< 
5% 
4i% 
9% 
6/0 
5% 
4i% 
7% 
6% 
4i% 
H% 
4i% 
9% 
4% 
3/0 
4% 
3i% 
4i% 
5% 

ti 

6% 
5% 
10% 
H 
3i% 
4i% 
8% 
9% 
4i% 

5% 

Wo 
4% 
4i% 
4% 
4% 

f% 
4% 
4% 

a 

31% 
3i% 
3i% 
3i% 

4% 

44% 

6% 

4% 

4% 

4% 


6% 


NAME. 


PrlM. 

Tues. 
Jan.  25. 


I    Rats 

I  PER  CENT. 
YlBLDBD. 


DrnoshD 
Due. 


Electricity  Supply. 

Bournemouth  &  Poole  E.L.  Ord 

Do.    4i%  Gum.  Pref 

Do.    6%  Cum  2nd  Pref 

Brompton  &  Kensington  Ord 

Do.    7%  Pref 

Central  Elec.  Supp.  G.  Deb.  St 
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Do.     5%  Deb.  St 

Do.    4J%  Debs 

County  of  London  Ord 


Do.     1st  Deb 

Do.    2nd  Deb 

Edmundson"s  Elec.  Supp.  4i%  Debs... 
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Do.     1st  Mt.  Deb.  St 
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METAL  PRICES. 

Messrs.  J.  B.  Gamham  &  Sons,  1:<2.  Upper  Thames-street,  London,  E.C.,  quote  und*"" 
date  Jan.  26,  the  following  as  the  present  basis  prices  of 
Nev.'  Metals.  per  lb. 


Solid  Drawn  Brass  Tubes 15id. 

Solid  Drawn  Copper  Tubes Id^d. 

Brazed  Copper  Tubes 1 6id. 

Brazed  Brass  Tubes 17Ad. 

Brass  Wire 14id. 

Copper  Wire 14|d. 

Rolled  Briss 14|d. 

Brazz  Sheet; 15Jd. 


per  ton. 

English  Lead £3117    6 

Antimony Nominal. 


Old  Metals. 


per  ton. 

Copper  Sheets    £129    0    0 

Spelter £91     0    0 

M.-.  A.  Joseph,  Earl-street,  London-road,  Southwark.  London,  S.E 
Jan.  25,  the  following  approxim.ats  prices  of  Scrap  Metais  : — 


Clean  Scrap  Copper £86 

Brazi'-ry  Copper  Scrap £74 

Cle  in  Scrap  Brass £63 

Old  Lead £27 

Old  Zinc £60 

Hollow  Pewter £115 

Black  Pewter £75 

Gun  Metal £70 


per  ton. 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

quotes  under  dat^ 


per  ton 


Tea  Lead £25  0  0 

Old  Zinc £66  0  0 

Hollow  Pewter £120  0  0 

Shaped  Black  Pewter £80  0  0 


per  ton. 

Clean  Mixed  Brass £62    0    0 

Clean  Copper £84    0    0 

Braziery  Copper £78    0    0 

Gun  Metal £74    0    0 

Old  Lead £27    0    0 

Mr.  Joseph  can  supply  solder  at  the  foUowinp  prices  per  ton  :   Plumber's  Solder  (in  bar 
r  otr-ipi.  £76  ;  Commercial  Tinman's  Solder.  £98  :    Blov/pipe  Solder,  £108. 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS.     . 
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Aberdeen  Corporation . . 

Anglo- Argentine 

Ashton-under-Lyne 

Ayr  Corporation 

Birkenhead  Corporation 

Birmingham      /Trams 

Corporation  \  Buses  &c 

Blackburn  Corporation  . . 

Blackpool  (Corporation    . . 

Blackpool  and  Fleetwood. 

Bolton  (Corporation 

r,  .u        f  Trams 

Bournemouth... -^B^ggj 

Bradford  Corporation 

Brighton  Corporation 

BristolTrams.{^;f^^/g^- 

Burmah  E.  Trams  &  Ltg 

Burnley  Corporation 

Burton  Corporation 

Bury  Corporation 

Calcutta 'Tramways  Co.  .. 

Camborne-Redruth 

Cardiff  Corporation 

Cork  Electric  Trams  Co. . . 
Coventry  Corporation .... 
Croydon  Corporation  .... 

'Derby  Corporation 

Dover  (Corporation 

Dublin  &  Lucan  Railway. 

Dublin  United 

Dundee  Corporation 

East  Ham  Council   

Exeter  Corporation 
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Engineers,  Cranks  and  Business. 

In  the  age  in  which  we  live  it  is  customary  to  gauge  a  man's 
business  ability  by  his  bank  balance.  Applying  this  test  to 
many  of  our  engineers  and  inventors  they  would  be  judged  by 
their  fellow  men  to  be  deficient  in  business  capacity.  We 
prefer  to  think  that  our  great  engineers  and  inventors  are  men 
of  such  lofty  ideals  that  they  despise  the  "  get-rich-quick  " 
pohcy,  a  policy  which  is  pursued  more  at  the  present  day  than 
probably  at  any  other  time  in  our  history.  Those  who  are  led 
to  believe  that  they  will  get  something  for  nothing  by  investing 
money  in  an  invention  based  on  crooked  philosophy  find  it 
difficult  afterwards  to  recognise  pure  gold  at  a  glance.  Lack  of 
opportunity  thus  accounts  for  the  failure  of  some  of  our  great 
men  to  attain  eminence  in  business.  We  have  just  come  across 
a  Paper  entitled  "  Business  and  Engineering,"  which  was  read 
by  Mr.  F.  G.  Hedge  at  a  recent  meeting  of  the  Junior  Institution 
of  Engineers.  In  this  Paper  illustrations  are  given  with  the 
object  of  showing  that  the  engineer  does  not  excel  in  business. 
The  author  cites  the  case  of  Watt  and  the  sun-and-planet 
motion,  and  asks  why  Watt  took  the  trouble  to  devise  such  a 
compHcated  piece  of  mechanism  when  the  crank  was  available. 
Until  we  read  the  Paper  we  thought  that  every  student  of 
engineering  knew  why  Watt  invented  the  sun-and-planet 
motion.  In  his  "  Manual  of  the  Steam  Engine"  Thurston 
states  that  about  1782  Watt  invented  the  crank  and  flywheel, 
but  as  the  former  had  been  patented  by  Wasborough — who  is 
supposed  to   have   obtained   a    knowledge   of  it   from   men , 


employed  by  WATT-^the  latter  patented  several  other  method.% 
and  temporarily  adopted  the  sun-and-planet  motion.  It 
matters  little  to  the  community  whether  men  like  Watt 
Stephexson,  Faraday  and  Kelvin  are  good  bu.siness  men  or 
not,  as  long  as  their  talents  are  recognised  and  rewarded 
by  those  who  pride  them.selves  on  their  business  abilitv. 


Artificial  Insulating  Materials. 

It  is  sometimes  not  realised  what  a  wealth  of  insulating 
materials  has  sprung  up  during  the  last  few  years,  and  some 
people  are  apt  to  think  that  they  still  have  to  depend  prac- 
tically upon  porcelain,  mica,  ebonite  and  fibre  alone.     This  is 
now  very  far  from  the  case.     Not  only  have  various  materials 
been  produced  which  can  be  machined  into  the  desired  shapes, 
but  a  whole  class  of  materials  has  sprung  up,  known  by  the 
name  of  plastics,  which  by  means  of  heat  and  pressure  can  be 
moulded  readily  into  any  desired  form.     Thus  the  cost  of 
manufacturing  complicated  pieces  of  apparatus,  provided  they 
are  required  in  sufficient  quantities,  has  been  very  materially 
reduced.     By  combining  various  fillers  with  suitable  binders 
the  properties  of  the  material  may  be  varied  over  a  wide  range. 
Thus  high  dielectric  strength  is  obtained  by  using  mica,  and 
fire-resisting    qualities    by    using    asbestos.     Oiie    difficulty, 
however,  that  is  often  experienced,  is  due  to  the  softening  of 
the  materialimder  heat,  which,  although  useful  in  the  process 
of  moulding,  is  very  undesirable  when  the  material  is  employed 
under  certain  conditions.     From  this  point  of  view  an  advance 
has  been  made  by  the  use  of  synthetic  resins,  which  owe  their 
formation  to  the  application  of  heat,  and  therefore  do  not  soften 
upon  a  second  application  of  the  same  temperature.    Although 
much  of  this  insulating  material  during  the  last  few  years  has 
found  its  way  from  Germany,  many  of  our  own  manufacturers 
are  well  alive  to  the  situation.     It  is  with  a  A\'ish  to  inform  our 
readers  what  is  being  done  in  this  direction  that  we  publish  an 
article  on  another  page  dealing  with  many  of  these  materials. 


A  Time  for  Linking-Up. 

At  the  present  time  when  the  amount  of  spare  plant  in 
electricity  works  is  far  from  what  is  desired,  it  is  obviously  a 
time  for  linking-up  of  power  stations  so  as  to  make  the  most  of 
our  resources.  This  point  of  view  has  evideLitly  been  forced 
upon  the  Electricity  Committee  of  Wigan  after  their  recent 
breakdown,  with  the  result  that  a  temporary  supply  is  now  to 
be  taken  from  the  South  Lancashire  Tramways  Co.  We  are 
glad  to  see  that  a  move  has  been  made  in  this  direction.  In 
the  past  there  has  been  too  much  independence  of  working 
between  one  concern  and  another,  largely  with  a  view  to  the 
glorification  of  individual  concerns  rather  than  for  the  benefit 
of  electricity  supply  as  a  whole.  In  the  Midlands  we  feel 
sure  that  very  much  more  might  be  done  in  the  way  of  inter- 
linking than  hitherto,  and  we  trust  that  the  present  oppor- 
tunity will  be  seized  for  this  purpose. 
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Legislation  in  1915. 

In  another  column  we  give  a  brief  record  of  the  Parlia- 
incntaiy  session  which  ended  last  week.     During  the  lifetime 
of  the  present  Government  we  have  had  several  long  sessions. 
l»ut  the  recent  session,  which  commenced  in  November,  1014, 
and  terminated  on  the  27th  ult.,  breaks  the  record  for  length. 
Though  many  public  Acts  were  passed,  the  great  majority  of 
ilic  measures  were  temporary  expedients  necessitated  by  the 
needs  of  the  empire  in  the  present  crisis  and  for  the  prosecution 
of  the  war.     For  instance,  there  were  four  Acts  dealing  with 
tfie  vexed  question  of  trading  with  the  enemy, -three  Finance 
Acts,  two  measures  relating  to  munitions  of  war,  and  two  to 
defence  of  the  realm,  while  Bills  were  passed  for  increasing  the 
uostal  and  telegraph  rates,  restricting  exports,  limiting  the 
price  of  coal,  &c.     When  peace  reigns  once  more  most  of  these 
Acts  will  not  be  required,  or  will  be  replaced  by  legislation  of 
a  permanent  character.     This  statement,  however,  will  not 
.ipply  to  the  Finance  Acts,  for  much  of  the  new,  and  perhaps 
jidditional,  taxation  will  be  required  for  many  years  to  come. 
Of  the  financial  proposals  of  the  CuA^•CELLOR  of  the  Ex- 
'  HEQUER  those  relating  to  the  increase  of  the  postal  and 
telegrapli   rates   aroused   most  opposition,  and   considerable 
modifications,    including    the    dropping   of   the   proposal   to 
abolish  the  half-penny  postal  rate,  had  to  be  made  by  the 
(Government.     The    excess    profits     tax     also   aroused   so    e 
opposition  by  tramway  and  electric  supply  companies.    Many 
of  these  companies  are  liable  to  be  purchased  by  local  autho- 
rities on  inequitable  terms,  and  as  for  many  years  after  their 
incorporation  they  paid  little  or  nothing  by  way  of  dividend; 
it  was  considered  that  the  6  per  cent,  maximum  profit  to  be 
allowed  was  too  low,  more  particularly  as  the  profits  were  to  be 
estimated  on  the  usual  basis  adopted  for  income  tax  assess- 
ments.    However,  some  changes  were  made  in  the  Finance 
(No.  3)  Bill  in  the  Committee  stage,  and  as  c(-mpanies  have 
a  right  of  appeal  to  the  Board  of  Keferces  fet  up  by  the  Trea- 
sury, it  is  probable  that  questions  arising  out  of  the  excess 
|)rofits  tax  will  be  dealt  with  in  a  reasonable  manner.     The 
increase  in  the  telegra])h  and  telephone  chaiges  has  led  to  some 
agitation  in  commercial  and  industrial  circles,  but  it  is  probable 
that  this  question  will  be  reconsidered  as  soon  as  the  war  has 
l»een  brought  to  a  successful  teimination. 


The  number  of  private  Acts  was  not  up  to  the  average  of 
lecent  years,  though  many  electric  supply  and  tramway 
authorities  secured  u.seful  powers  for  extensions  find  for  carry; 
iiig  on  their  undertakings.  Blymouth  C'orjjoration  were 
authorised  to  apply  the  sui-plus  profits  of  their  electric  su])ply 
undertaking  to  the  improvement  and  extension  of  the  works. 
This  power  is  not  novel  so  far  as  private  Acts  are  concerned. 
Iiut  it  was  iju^luded  for  the  first  time  in  some  provisional  electric 
lighting  ()rd(>rs  of  the  past  ,'session,  including  the  extension  order 
of  Tunbridgc  Wells  Coi-j)()ral-ion.  The  authority  is  desired  by 
inany  local  authorities,  for  it  enables  them  to  fonu  \\hat  is 
teiTned  a  working  capital  fund.  IMymouth  Corporation  had  a 
strenuous  fight  in  both  Houses  of  Parliament  over  the  "  wiring  "" 
dau.ses  in  their  Act,  which  ultimat^'ly  took  the  lorm  of  the 
standard  clause  in  the  i\Iodel  Bill.  .Southampton  Coqioration 
also  had  a  very  stiff  contest  over  the  inclusion  of  the  Nortliuju- 
berland  clause  in  their  provisional  order  for  the  extennion  of 
their  urea  of  su])])ly  to  the  Parish  of  liitterne.  The  lioaid  «•( 
Trade  refused  the  application  of  the  h>''''  "•'-  ...m'.'uy  to 
insert  the  clause,  and  a  House  of  Coqimoi  uittee 

confirmed  this  decision  ;  but  the  gas  company  found  the 
House  of  Lords  Committee  more  sympathetic,  and  the  clause 
was  inserted  in  the  order,  its  operation  lieiiig.  however,  con- 
fined to  the  Bitterne  area.  It  is  (juestit>naltle  whetlier  the 
insertion  of  the  clause  in  its  present  form  is  justifie<l  under  any 


circumstances,  but  in  the  case  of  an  old-established,  financially 
sound  imdertaking  like  the  Southampton  electricity  works 
its  inclusion  is  a  most  retrograde  step,  hkely  to  militate  against 
the  development  of  electric  power  supply.  Doncaster,  Lincoln, 
Halifax  and  South  Shields  Coi-porations  succeeded  in  getting 
powers  which  should  prove  useful  in  developing  their  electric 
supply  and  tramway  departments.  Four  gas  companies 
obtained  electrical  powers  and  the  Spennymoor  and  Tudhoe 
Gas  Co.  has  been  authorised  to  deal  in  (inter  aUa)  dynamos. 
The  Board  of  Trade  objected  to  this  power  being  given,  but 
the  company  pleaded  that  its  customers  like  it  to  be  able  to 
supply  complete  electric  lighting  plants,  gas  engines,  dj-namos, 
&c.,  and  so  the  Select  Committee  passed  the  clause. 


"We  regret  that,   owing  to  the  war  and  to  the-  desire  to 
abandon  all  measures  of  a  controversial  nature  at  present,  the 
two  interesting  Bills  relating  to  the  London  electric  power 
problem  were  of  necessity  dropped.     Fate  has  been  singularly 
unkind  to  the  promoters  of  the  many  London  electric  power 
schemes,  and  we  have  begun  to  doubt  whether  electric  supply 
in  the  metropolitan  area  will  ever  be  placed  on  a  satisfactory 
basis.     In  the  meantime  many  of  the  existing  supply  under- 
takings are  being  linked-up,  and  by  this  means  some  of  the 
Borough  Councils  hope  to  postpone  indefinitely,  if  not  to 
defeat,  the  proposals  of  the  London  County  Council.     The 
rejection  of  the  Yorkshire  Electric  Power  Bill  by  a  Select  Com- 
mittee of  the  House  of  Lords  caused  keen  regret  in  electrical 
circles.     The  Company  desired  to  have  power  to  supply  elec- 
trical energy  for  lighting  as  well  as  power  in  certain  portions  of 
their  area  of  supply.     From  the  63  districts  scheduled  there 
was  no  opposition,  and  the  Councils  of  43  of  them  gave  active 
support ;   but  the  promoters  apparently  forgot  that  the  sacred 
principle  of  purchase  by  local  authorities  was  enshrined  in  the 
Electric  Lighting  Acts  of  1882  and  1888,  and  a  vigilant  official 
of  the  Board  of  Trade  discovered  this  omission  from  the  Bill 
(though  it  appears  the  question  was  dealt  with  in  the  Company's 
Act  of  1901).     Anyhow,  the  absence  of  the  purchase  clause 
proved  fatal,  for  this  portion  of  the  Bill  was  at  once  rejected  by 
the  Committee,  and  as  the  (Company  had  lost  the  essence  of 
their  measure  the  entire  Bill  was  abandoned.     There  can  be 
little  doubt  that  few  of  the  Councils  of  the  rural  and  urban 
areas  affected  by  the  scheme  could  run  electric  supply  under- 
takings without  recourse  to  the  rates,  and  the  purchase  clause 
is,  therefore,  quite  inapplicable  to  them.     We  should  have 
thought  that  the  Board  of  Trade  oth'cials  would  have  remem- 
bered the  disastrous  eflect  of  the  Electric  Lighting  Act  of  1882 
upon  the  electrical  industry  of  this  country,  and  that  they 
would  have  recollected  that  a  pedantic  adherence  to  obsolete 
statutory  forms  would  be  bad  for  electrical  engineering  and  for 
the    whole    country.     Government    departments    and    civil 
servants   move   slowly,    however ;     red   tape   and   excessive 
fonnalism    still    reign    supreme    in    some    departments,    and 
especially  in  that  department  which  is  supposed  to  be  par- 
ticulariv   interested   in   the   maintenance   of   our  trade   and 


( oninierce. 


Organisation  of  Scientific  Research. — Prof.  J.  A.  Fleming, 
F.K.S.,  will  deliver  a  lecture  on  the  above  at  the  Royal  Society 
(^f  Arts  on  the  9th  inst.  at  4.30  p.m.  We  understand  that, 
instead  of  negative  criticism,  a  constructive  policy  will  be  set 
forth.  We  trust  there  will  be  a  good  attenda.ice  and  that  a 
valuable  discussion  on  this  important  subject  will  result. 

Water-power  Development.— Entitled  "  St^itus  of  Water- 
power  l)e\tU.]inient,  ■  .Mr.  11.  W.  Buck  read  a  Paper  at  the 
Pan-American  Scientific  Congress,  Washington  (U.S.A.),  at  the 
end  ol  December.  The  author  dealt  with  the  e  <■  nomic 
atl                            '  \imuin  stream  flow  with  auxiliary 

f-'' --". ..  J  .Lc  tor  water  deficiency. 
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Petrol  Electric  Sets.— The  "General  Electric  Review" 
refers  to  auxiliary  sets  of  5  kw.  These  are  for  use  on  board 
ship  for  either  lighting  or  wireless  telegraphy.  They  may  also 
be  used  inter-connected  for  either  of  the  above  purposes. 

Cables  at  the  Golden  Gate.— The  "  Electrical  World  " 
recently  referred  to  the  fact  that  two  11,000-volt  submarine 
power  cables  have  been  laid  across  the  Golden  Gate  at  San 
Francisco.  Power  is  transmitted  at  high  pressure  from  the 
Cordelia,  sub-station  and  stepped  down  to  11,000  volts  on  the 
north  side  of  the  (iate  before  transmission  under  water  to  the 
city  sub-stations. 

Electric  Sprinklers.— The  "  Electrical  World  "  refers  to  the 
City  of  Lynn,  Mass.,  where  the  electric  sprinklers  used  during 
the  summer  act  as  dust  carts  in  the  winter.  These  sprinklers 
carried  a  1,200-gallon  tank,  13  ft.  10  in.  long  by  4  ft.  6  in. 
diameter.  They  were  converted  to  ash  carts  by  removing  the 
tanks.  Each  track  is  considered  equivalent  to  three  double 
and  two  single  teams  for  sprinkling  and  dust  cart  service 
respectively. 

Mollier  Diagram.— Mr.  H.  A.  Cozzens,  jun.,  writing  recently 
in  the  "  Electrical  World,"  states  that  frequently  the  figures  for 
the  thermal  efficiency  of  steam  turbines  diiier  although  the 
machines  are  of  similar  design  and  rating.  He  considers  this 
is  due  to  difierent  methods  being  used  for  evaluating  their 
thermal  performance,  and  he  suggests  the  use  of  a  modified 
Mollier  dia<yram,  which  enables  the  efficiency  to  be  rapidly 
found  in  each  case. 

5  New  York  Discards  the  Arc  Lamp.— According  to  the 
"  Electrical  World,"  all  arc  lamps  in  New  York  City  are  to  be 
leplaced  by  gas-filled  tungsten  lamps  having  a  range  of  100  c.p. 
to  400  watts.  The  total  cost  of  lighting  is  about  £604,508  per 
annum,  and  the  change  will  efiect  a  saving  of  £2.  10s.  per  lamp 
per  annum.  Careful  tests  have  proved  that,  in  addition  to 
avoidance  of  flicker  and  glare,  the  gas-filled  lamps  have  greater 
penetrating  power  in  foggy  and  stormy  weather. 

Cast  Iron. — Mr.  E.  L.  Rhead  gave  an  interesting  Paper 
recently  before  the  Manchester  Association  of  Engineers  on  the 
above.  It  was  pointed  out  that  the  temperature  for  pouring 
the  metal  depended  on  a  variety  of  factors,  amongst  which  may 
be  mentioned  the  nature  of  the  metal,  size  of  casting,  shrinkage, 
contraction  and  the  time  taken  to  pour  the  metal.  It  appears, 
therefore,  that  every  casting  has  a  certain  temperature  at 
which  coarse  graphite  will  not  separate,  causing  weakness. 

Shalt  Winding. — In  a  lecture  recently  at  Glasgow  on 
"  Electrical  Shaft  Winding,"  Prof.  D.  Burns  pointed  out  that 
the  work  of  a  winding  engine  depended  on  (1)  the  output  to  be 
raised  j)er  day,  (2)  depth  of  shaft,  (3)  inertia  and  acceleration 
stresses  to  be  overcome.  The  fact  of  having  to  dispose  of  the 
residue  of  the  coal  washer  must,  and  probably  would,  exert  a 
powerful  influence  on  the  cost  of  steam  raising.  It  appears 
now  that  colliery  owners  need  have  no  hesitation  in  adopting 
electrical  machinery  when  suitable  conditions  existed  for  its 
apphcation. 

Recent  Developments  in  Telephony.— A  Paper  on  the 
above  was  read  last  week  by  Mr.  G.  C.  Marris,  B.Sc;  at  a  meet- 
ing of  the  Liverpool  Engineering  Society.  The  author  dealt 
with  transmission,  central  battery  and  automatic  telephone 
systems — comparing  the  population  per  telephone,  the  figures 
for  some  countries  are  :  U.S.A.,  11  ;  Denmark,  24;  Briti.sh 
Isles,  65  ;  France,  150  ;  and  for  towns,  Los  Angeles,  4-1  ; 
New  York,  11-3;  London,  32-5;  and  Liverpool,  35.  In 
North  America  there  are  8,693,000  telephones,  compared  with 
Europe's  3,133,000. 

Horizontal  and  Vertical  Magnetic  Force. — Dr.  C.  Chree, 
F.R.S.,  in  a  Paper  read  recentjy  before  the  Royal  Society  on 
the  '■  Discussion  of  Kew  Magnetic  Data,  especially  the  Diurnal 
Irregularities  of  Horizontal  Force  and  Vertical  Force  from 
Ordinary  Days  of  the  Eleven  Years  1890-1900."  The  changes 
in  the  regular  variation  throughout  the  year  are  detailed,  and 
inequalities  are  expressed  by  Fourier  series.  There  is  also  an 
investigation  of  the  annual  inequality.  The  relation  of 
■diurnal  inequality  to  sunspot  frequency  is  considered,  and  the 


constants  in  Wolff's  formula  determined.  The  daily  range  is 
also  considered,  including  the  frequenrv  of  occurrf^nre  of  ranges 
of  different  size. 

Portland  Cement.  -In  a  Paper  on  the  above,  read  before  the 
Institution  of  Engineers  and  Shipbuilders  in  Glasgow  recently, 
Mr.  B.  J.  Day  suggests  using  the  waste  slag  heaps  to  make 
cement.  This  forms  a  large  industry  in  Germany  at  present, 
the  product  being  the  well-known  "  ELsen  "  Portland  cement. 
He  points  out  that;  although  it  is  not  quite  so  good  as  Portland 
cement,  it  requires  less  fuel  consumption  per  ton.  This  kind  of 
cement  is  generally  quicker  in  setting  than  ordinary  cement, 
but  this  property  can  be  controlled  by  the  addition  of  gypsum, 
plaster  of  paris,  or  by  hydration. 

Beit  Scholarships  for  Scientific  Research.— From  a  note 

in  the  current  '"  Journal  "  of  the  Institution  of  Electrical 
Engineers  it  appears-  that  the  third  election  of  Fellows  will 
take  place  on  or  about  July  15,  1916.  The  Fellowships,  of 
which  not  more  than  three  will  be  awarded  at  this  election, 
will  be  tenable  at  the  Imperial  College  of  Science  and  Tech- 
nology, South  Kensington,  and  will  each  be  of  the  annual  value 
of  £150.  The  tenure  of  a  Fellowship  is  for  one  year,  but  it  may 
be  extended  by  the  trustees  for  a  further  period  not  exceeding 
one  year.  Candidates  must  be  imder  25  years  of  age  on  the 
date  of  election.  Applications  will  be  received  up  to  April  15, 
1916,  and  must  be  made  out  on  special  fonns  which,  together 
with  any  other  particulars  in  respect  of  the  Fellowships, 
may  be  obtained,  by  letter  only,  addressed  to  the  Director, 
Imperial  College  of  Science  and  Technology,  South  Kensington, 
London,  S.W. 

The  New  Crystallography.— The  "  Yorkshire  Post  "  recently 
gave  an  account  of  a  lecture  on  the  above  by  Prof.  W.  H. 
Bragg,  D.Sc,  F.R.S.,  at  the  Leeds  Philosophical  Society.  The 
X-ray  spectrometer  made  at  Leeds  University  is  based  on  the 
assumption  that  the  atoms  in  crystals  are  arranged  in  planes 
at  regular  distances  from  one  another.  It  therefore  resembles 
a  very  finely  ruled  diffraction  grating.  Using  a  ray  from 
rhodium  having  a  wave-length  of  0-614  Angstrom  units,  the 
angle  at  which  this  ray  is  reflected  from  a  face  of  a  crystal  may 
be  observed  for  the  different  faces.  Then,  knowing  the 
number  of  atoms  in  the  crystal  per  cubic  centimetre  from  its 
density,  the  arrangement  of  the  atoms  within  the  crystal  can 
be  determined.  For  the  diamond,  for  instance,  the  carbon 
atoms  are  arranged  so  that  each  atom  is  at  the  centre  of  a 
regular  tetrahedron,  at  the  points  of  which  are  its  nearest 
neighbouring  atoms. 

Organisation  of  Science. — A  Re-organisation  Committee  (of 
107,  Piccadilly,  London,  W.),  has  been  formed  by  the  signatories 
given  below,  who  have  issued  a  manifesto  calling  attention  to 
the  neglect  of  science  in  this  countrv.  Not  onlv  are  our  leaisla 
tors  ignorant  of  science,  buu  the  same  defect  runs  through  our 
Civil  Service  departments  and  schools.  They  urge  a  drastic 
reform  in  the  examinations  for  public  service,  and  electors 
should  see  to  it  that  candidates  for  Parliament  are  pledged  to 
aid  this  by  legislation  as  much  as  possible.  The  following  are 
the  signatories  : — ■ 


Sir  Thomas  Clifford  Allbutt,  M.D., 

F.R.S. 
H.Edward  Armstrong,D.Sc.,F.R.S. 
Earl  of  Berkeley,  F.R.S. 
Rowland  Biffen,  F.R.S. 
Gilbert  Charles  Bourne,  F.R.S. 
Louis  Brennan,  C.B. 
Sir  William  Crookes,  O.M.,  D.Sc. 
James  Jossar  Ewart,  M.D.,  F.R.S. 
John     Ambrose     Fleming,     M.A., 

F.R.S. 
Aithur  George  Green,  F.R.S. 
John  Walter  Gregory,  F.R.S. 
Ernest  «.  Griffiths,  M.A.,  F.R.S. 
Svdnev  John  Hickson,  D.Sc., F.R.S. 
Leonard  Erskino  HiU,  M.B.,  F.R.S. 
James  Peter  Hill,  D.Sc,  F.R.S. 
Sir   Edwin  Ray  Lankester,  M.A., 

F  P  S     K  C  JB 
P.  Chalmers  Mitchell,  D.Sc,  F.R.S. 
Sir  Henry  Morris,  Bt.,  F.R.S. 
Sir  WiUiam  Os'er,  M.D.,  F.R.S. 


Hon.  Sir  Charles  A.  Parsons,  D.Sc, 

F.R.S..  K.C.B. 
Karl  Pearson,  M.A.,  F.R.S. 
W.  H.  Perkin.  M.Sc.  F.R.S. 
John  Perry,  M.E.,  D.Sc,  F.R.S. 
James  Charles  Philip,  D.Sc. 
Edward    Bagnall    Poulton,    M.A., 

D.Sc,  F.R.S. 
Six- William  Ramsay,  K.C.B.,F.R.S. 
Lord  Ravleigh,  P.C.,  D.Sc,  O.M., 

late   P.R.S. 
Jlajor  Sir  Ronald  Ross,   K.C.B., 

F.R.S. 
Arthur  E.  Shipley,  D-Sc,  F.R.S. 
Ernest  Henry  Starling.  F.R.S. 
John  Arthur  Thomson,D.Sc,LL.D. 
Sir  Edward  Thorpe.  C.B.,  F.R.S. 
Sir  Wm.  Aui;.  Tilden,  D.Sc, F.R.S. 
Herbert  Hall  Turner,  D.Sc,  F.R.S. 
Sir  John  WUliams,  Bt,  M.D.,  D.Sc, 

G.C.V.O. 
Thomas  Barlow  Wood,  M.A.,  D.Sc 
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Charlks  Freuk.  Mitchell. — The  death  is  announced  of  Mr. 
Chas.  Frederick  Mitchell,  headmaster  of  the  technical  day  nchool  of 
the  Regent-street  Polytechnic  for  25  \'ear.s.  Deceased  was  50  years 
of  age. 

F.  J.  Jones. — The  death  took  place  recently  of  Mr.  Frederick  James 
Jones,  electrical  engineer  and  contractor,  of  Chester,  deceased  w  as 
head  of  the  firm  of  F.  J.  Jones  &  Son.s. 

Killed  in  Action. — Lieut.  John  McLaren  Thornton,  R.E.,  who 
was  killed  in  pnanders  on  Jan.  20,  was  bom  in  I88().  He  was 
educated  at  St.  Pauls  School  and  the  (,'entral  'I'echnical  College, 
taking  his  engineering  B.Sc.  in  1910.  He  was  apprenticed  to  and 
later  became  a  junior  member  of  the  staff  of  Messrs.  Siemens  Bros. 
JJynamo  Works.  In  1013  he  joined  the  London  Scottish  and  w^nt 
to  France  with  the  l.st  battalion  in  September,  1914,  and  was 
wounded  at  Messines.  He  obtained  his  commi.ssion  in  the  Royal 
Engineers  in  December,  1914,  and  returned  to  France  in  Sej>tember. 
191.5. 

Second  Lieut.  O.  P.  (^Jwynne,  who  was  recently  killed  in  the  Tigris 
operations,  spent  five  years  at  Messrs.  Vickers  as  engineering  jtupil, 
and  sailerl  to  Ceylon  as  resident  engineer  on  ihe  Dunsinane  tea  plan- 
tation. When  war  broke  out  he  joined  the  Ceylon  Planters'  Rifle 
(.'orps  and  went  to  Egypt.  He  was  given  a  commission  in  the  !t2nd 
Punjabis,  and  was  sent  with  the  relief  force  to  the  Persian  (Julf. 


PERSONAL. 


On  March  4  the  marriage  will  take  place  (very  (juietly  at  Heme 
Hill,  London)  of  Mr.  Henr\'  Cobden  Turner,  of  the  British  Westing- 
house  Co.,  Trafi'ord  Park  (son  of  Mr.  Wilberforce  Turner)  and 
Elizabeth  Anderson  (Bessie),  daughter  of  Mr.  William  Noble, 
assistant  engineer-in-ehief  of  the  CP.O..  of  Heme  Hill,  London,  S.  E. 

Royal  En(!INEERs  (T.F.). — The  following  apjMjintments  and 
changes  have  been  made  : — 

Tyn<'  Electrical  Eiigiiu'crs  :  Wni.  W.  Wilson  and  Ptc.  .Tohn  B.  Murray 
(from  Artists' KiflcH  Officors'Traiuint;  Corps)  to  ho  second  licutciiaiits  (on 
probation).  Second  Lieut.  X.  (ji.  Hollcbone  has  rclincpiislicd  liis  com- 
mission on  account  of  ill-health. 


APPOINTMENTS  VACANT  AND  FILLED. 


Bispham-with-Xorbreck  Council  re()uire  an  a.«si.stant  eleitrical 
engineer.  .Applications  to  the  clerk  to  the  Council.  Mr.  J.  W. 
Tickle,  Council  Offices,  Bispham.     See  also  an  adfertisement. 

A  leading  firm  of  electric  accunnilator  makers  refpiire  an  esti- 
nuiting  clerk  for  their  I^on<lon  office.     See  an  udrerlisrniml. 

A  large  electrical  firm  in  the  Midlands  advertise  for  n  testhouse 
assistant. 

The  Woking  Electric  Supply  Co.  advertise  for  a  shift  engiiu'er  usrd 
to  single  phase. 

Tho  Council  of  the  Indian  Institute  of  Science  invite  applications 
for  the  post  of  a.ssistant  professor  of  electrical  technology.  Salary, 
025  rupees  per  mensem,  with  a  house.  Further  information  from 
Messrs.  Jeremiah  Lyon  &  Co.,  4,  Lombard-court,  lx)ndon.  E.C.,  and 
applications  must  be  .sent  to  the  Director  of  the  Indian  Institute  of 
iSci  nee,  Bangalore,  India,  by  Feb.  f5. 

Advertisers  require  experienced  inatnimenf  and  meter  testers, 
used  to  tbrcc-pliase  instrument  and  meter  testing  for  manufacturing 
works  in  .Manchester  district. 


Mr.  F.  Mawdesley,  assistant  engineer  at  l*lumstea<l  ehctricity 
works  of  Woolwich  Borough  Council,  has  been  jimmote*!  arfing 
charge  engineer. 

Mr.  E.  W.  Dunton  has  been  a|>p<>int<"<l  cli'ctnnil  riigmi-cr  ii'  \\\v 
Anglo-Sa.xon  Petroleum  Co.  at  Sarawak. 


INSTITUTIONS  AND  SOCIETIES. 


Royal  Institution,-  On  rhnrs<iay  the  2Ttli  nil..  PnJ.  W.  .\.  |{..ih-. 
D.Sc.  KK..S..  (Iclivcred  an  interesting  Icctun'  «in  "Fuel  Kconomv 
from  ft  National  Standpoint."  The  lecturer  referred  to  the  fact  that 
the  coal  sup|»lics  of  China  were  probably  »uider  estininte«|.  .^nd  -Ko 
dealt  with  the  necessity  for  econoniy  after  the  war  in  (irt'nt  Bm,  ni. 
It  was  (MiintcHl  out  that  tlio  gn^atCMt  coal  prtKiucers.  vit,  the  Unite*! 
States,  tJernmny  and  (Jrcat    Britain,  were  iiirrea-ning  their  annutd 


outputs  at  about  6  per  cent.,  4  per  cent,  and  2  per  cent,  respectivehv 
The  world's  demand  in  1913  was  1,2.50  million  tons  and  was  in- 
creasmg  at  the  rate  of  5  per  cent,  per  annum  approximately,  \\ith 
regard  to  Great  Britain  our  exports  of  coal  had  increased  twentyfold 
in  the  last  60  j-ears  and  its  value  was  now  fourfold  of  what  it  then  w^s. 
This  export  was  a  necessit\-  in  order  to  preserve  our  naval  supremacy. 
In  rJreat  Britain  the  consumption  of  coal  {ler  head  of  population  had 
increased  in  the  ratio  of  4*25  to  3-75  during  the  last  50  years.  As-\ 
suming  that  our  output  of  coal  increased  at  2  jier  cent,  compoiuid 
interest  per  annum,  our  available  coal  supplies  at  4,000  ft.  depth 
would  last  580  years.  This  question,  however,  was  rather  one  of 
price,  which,  during  the  period  1897-1910,  had  risen  by  37  jjer  cent. 
Dealing  with  the  Go  millions  annually  bumt  in  beehive  ovens,  the 
lecturer  thought  this  should  be  stopi)ed,  since  it  involved  an  annual 
waste  of  £2.500,000  in  bye-products.  Modem  regenerative  ovens 
were  illustrated,  and  the  processes  of  distillation  at  high  and  low 
temperatures  were  sketched.  Referring  to  the  38  million  tons 
annually  bumt  in  the  domestic  fireplace,  it  was  unlikely  jjeople  would 
use  gas  largely,  since  the\-  could  obtain  about  five  times  as  much  heat 
from  roal  for  the  same  exj>enditure.  Apart  from  this,  on  account  of 
cleanliness,  gas  fires  would  be  used  in  flats  and  occasional  rooms.  A 
fireplace  designed  by  Prof.  Vemon  Harcourt  for  buming  coke  wa-s 
illustrated,  and  the  fuel  cost  per  day  of  14  hours,  was  3-66d.,  the  coke 
costing  £1  per  ton. 


ARRANGEMENTS  FOR  THE  WEEK. 


MONDAY,  Feb.  7th. 

Western  Section  IxsTirnTiox  of  Electbical  Engineers. 
5:30  p.m.     At    South    Wales    Institute    of    Engineers.    Park-place. 
Cardiff.     Paper  on  "  The  Testing  of  Underground  Cables  with 
Continuous  Current,"  by  Mr.  0.  L.  Record. 

TUESDAY,  Feb  Stb. 

Institution  of  Cfvil  Engineer.s. 
5:30  p.m.     Meeting  at  the   Institution,  Great  G<?orge-street.  S.W. 
Pajier,  "  Notes  on  the  Working  of  a  Rack  Railway,"  bv  Mr. 
W.  T.  Lucy. 

Scottish  Section  Institution  of  Electrical  Engineers. 
7  p.m.     Meeting  at  Princes-street  Station  Hotel.  Edinburgh.     Pa)x<r 
on  "The  Principles  of  Modern  Printing  Telegraphy,"  by  Mr. 
H.  H.  Harrison. 

M.^NCHESTER  SECTION  INSTITUTION  OF  ELECTRICAL  EnGINKERS. 

7:30  p.m.  Meeting  at  the  Engineers'  Club,  17,  Albert -square. 
Paper  on  "The  Testing  of  Underground  Cables  with  Con- 
tinuous Current,'  by  ^Lr.  0.  L.  Record. 

WEDNESDAY.  Feb.  9th. 

KovAL  Society  of  .\rts. 
4:30  p.m.     Meeting  at  Societv  of  Arts.  Adelphi -street,  W.C.     Paper 
by  Prof.  J.  A.  Fleming,  D.Sc,  F.R.S.,  on  "  The  Organisation  of 
Scientific  Research." 
Yorkshire  Section  Institution  of  Electrical  Engineers. 

7  p.m.     Meeting  at  the  Philosophical  Hall,  Leeds.     Paper  on  "The 

Testing  of  Underground  Cables  with  Continuous  Current.'"  by 
Mr.  0.  L.  Record. 

Association  of  Enoineers-in-Ch.vrgk. 

8  p.m.     Meeting  at  St.  Bride  Institute.  Bride-lane,  E.C.      Paper  on 

"Multiple  Effect  System    of    Refrigeration,"  by    Mr.   Wilfred 
Stokes. 
THURSDAY,  Feb.  lOth. 

In.stitution  of  Electrical  Engineers. 
S  p.m.     Meeting  at  Victoria  Embankment,  W.C.     Paper  on  "Th<* 
Testing  of  Underground  Cabks  with  Continuous  Current,"  by 
Mr.  ().  L.  Record. 

ENQiNEERINQ  INSTITUTIONS    VOLUNTEER  TRAINING  CORPS. 
C<imiuanding  Onicor,  Lieut.-Col.  C.  B.  Clay,  V.D. 
Orilcrs  for  week  commencing  February  7.  1016  : — 
Prill:?  :   (»:'.2.'  p.m.  to  7:25  p.m.  ;   7:25  p.m.  to  S:25  p.m. 
Simday,  February  6th.— Trench  Work  Train.  9:33.  Cannon-street. 
Mtniday.  r«'brtirtry  7th.— Sections  1  and  2.  Tochnical :   Sections  3  aiid 

1.  lj«shin?s  and  Trestle  Bridging.     Signalling  Class  and  Recruits. 
Tur.-iilay.  Fcbinnry  Sth. — School  of  Anns.  6  p.m.  to  7  p.m 
Thnrwlay.   l-Vbruiiry   10th. — Shooting  for  S'.ctions  1  and  2  and  Sic 

nnllinx  Class. 

FridM\.  r«-brunry  11th. — Sections  3  and  -1.  Technical :   Sections  1  an«l 

2.  LaHhings  and  Trestlo  Bridging.     Signalling  Class  and  Recruits. 
Saturday.  Fi'bruaty  12th. — Uniform  Parade.  2:45  p.m. 

Sunday.  February  13th.— Signalling  Section.  For  particulars  en- 
Notice  lioord. 

Scrtionn  for  Technical  Par.ido  at  Headquarters,  London  Electrical 
Encineern.  46.  Rrgcncy-strret.  S.W. 

STtioni"  for  Shooting  Parade  at  Miniature  Ranees. 

UnlcM  othTwi"*  ordered,  all  parades  at  Chester  House. 

Memlirrs  who  haw  jiot  j'et  )H>rn  n  •  '  for  uniforms  must  «»ii  on 

Samuel  Brrm..  Luilpatchill.  as  '^>rtn  a- 

Payment  for  uniforms  to  be  made  to  the  Adjutant* 
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ON  MICROPHONES  AND  MICROPHONIC  CONTACTS.* 

BY  PROF.    P.    O.    PEDERSEN. 

(Concluded  from  p.  591.) 

Summary. — Part  I.  contains  a  description  of  some  simple  experiments 
on  microphones  showing  the  great  influence  of  even  very  minute  dis- 
placements of  the  diaphragm  on  the  sensitiveness  of  a  microphone.  Some 
simple  means  by  which  a  microphone  can  always  be  brought  in  its  most 
sensitive  state  are  described.  Part  II.  contains  the  results  of  a  long 
series  of  tests  on  microphonic  contacts.  A  theory  of  the  microphonic 
(carbon)  contact  is  set  forth,  and  several  of  its  consequences  are  tested. f 


Part  II. — ^A  Preliminary  Theory  of  Microphonic  Carbon 

Contacts. 

8.  Introduction. — ^The   total   resistance   R    between   two   carbon 
pieces  consists  of  three  parts — 

R=R„+Ri+R2. 

Ro  is  the  inactive  resistance,  which  is,  within  practical  limits,  indepen- 
dent of  the  pressure  between  the  pieces.  R^  is  the  proper  contact 
resistance — that  is,  the  resistance  due  to  the  intervening  layer.  Rj 
is  the  spreading  resistance  from  the  area  of  the  contact  to  the  bulk  of 
the  pieces.  The  two  last  ones  taken  together  form  the  active  resis- 
tance R'=Ri+R2.  In  the  following  investigations  we  are  only 
concerned  with  the  active  resistance,  and  the  inactive  resis  ances 
have  been  deducted  from  all  experimental  data. 

The  theory  here  tentatively  put  forward  rests  on  the  following 
hypotheses  : — 

^  (a)  The  product  of  contact  resistance  Rj  and  contact  area  a  is  indepen- 
dent of  the  contact  pressure  P,  providing  the  current  I  through  the 
contact  is  small. 

{h)  The  contact  resistance  depends  on  the  current  in  the  following 
way : — 

/3RiP 


SiJ 


R,=^- 
a 


PI 


where  o-  is  the  specific  contact  resistance  for  small  currents  and  /3  is  a 
constant.  ^  -•,!«.-.;    i  .--j         ' 


.iJ  13 


-'il  f::  ^!  >^  y 
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1 

A 

1 
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<~ 


Fig.  9. 


In  order  to  simplify  the  calculations  we  restrict  our  investigations 
fo  the  case  shown  in  Fig.  9 — viz.,  a  carbon  sphere,  with  radius  c  cm., 
slightly  pressed  between  two  carbon  plates.  The  radii  of  the  circular 
contact  areas  are  denoted  by  h. 

The  carbon  used  was  hard  homogeneous  microphone  carbon, 
which  had  a  resistivity  p=00091  ohms/cm.^  and  a  Young's  modulus, 
E,  estimated  to  250 .  10«(//cm.^ 

9.  The  Spreading  Resistance  Ro. — The  resistance  from  the  contact 
area  12  through  the  sphere  to  34  (see  Fig.  9)  is  given  byj 

7^  •  log 


P 
26 


27rc 


2c' 


provided  b  is  very  small  compared  with  c.  The  spreading  resistance 
from  12  to  A  or  from  34  to  B  is  p/46.  The  total  spreading  resistance 
between  A  a^d  B  is,  therefore, 

h 


Ro 


"6 


.log      - 
27rc       *  2c 


As  6  is  small  compared  with  c,  we  have  approximately 


Rg-zV^ 


(6) 


*  Abstract  of  an  article  in  the  Danish  journal  "  Elektroteknikeren." 
t  All  the  experiments  were  carried  out  in  the  telephone  laboratory  of 

the  Royal  Technical  College  in  Copenhagen. 

X  Riemann-Weber,  ••^'VDie,   Partiellen  ;  Doffercntialsileichungen     der 

Mathematischen  Physik,"  I.,  p.  482,  1910. 


]  0.  The  Relation  between  Contact  Resistance  and  Pressure. — Accord- 
ing to  our  hypotheses  we  have 

Ri=  -4.- (7) 


a 


Pi 


For  the  present  we  shall  only  consider  such  ca-ses  in  which  the 
current  is  so  small  that  the  last  term  in  (7)  can  be  neglected.  We 
may  call  the  corresponding  resistance  R  \  and  have 


^      a     7r6« 


(8) 


According  to  a  well-known  formula  of  H.  Hertz,*    b  and  a  are 

given  by 

anda=3-87^^^f 
.••R,''=^Tr  (,.    ) (10) 


6=M1 


E 


(9) 


Hencff 


^      3-87   VPc/ 
'^    '      a^b     l-94\Pc/  ^Ml  \Pc/ 


(11) 


This  equation  gives,  for  small  currents,  the  relation  sought  between 
active  resistance  and  pressure. 
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Contact  pressure.    Grammes. 
Fig.  10. — Carbon  Sphere  1-51  mm.  ix  diameter. 


In  order  to  test  the  validity  of  (11)  it  is  more  convenient  to  write 
this  equation  in  the  foUovmig  form  : —        ; 

Ml    \c  /       1-94  Vc 

In  (12)  the  right-hand  side  is  independent  of  the  pressure  P.     If 

our  theory  is  valid,  the  left-hand  side 'will  also  be  independent  of  P. 

In  order  to  test  this,' a  long  series 'of ^^experiments  was  made,  using 


(12) 
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Contact  pressure.    Grammes. 
Fig.  11. — Carbon  Sphere  7-96  mm. 


carbon  si)heres  of  diameters  from  0-5  mm.to  10  mm.  In  each  serie.- 
a  set  of  corresponding  values  of  P  and  R,i  were  measured  and  the 
left-hand  side  of  (12)  was  calculated.  The  values  obtained  for  two 
series  of  tests  are  shown  in  Figs.  10  and  11  by  small  circles  connected 
by  a  broken  luie.  The  results  are  fairly  constant  up  to  a  certain 
pressure,  P/„  corresponduag  to  the  points  marked  b  m  the  figures. 
For  higher  pressures  the  left-hand  side  of  (12)  falls  off  rapidly.  The 
mean  value  of  the  left-hand  side  up  to  this  point  b  is  shown  by  a 
thick  line,  ab. 

*  H.  Hertz,  "  GesammeUe  Werke,"  I.,  p.  175  ;  A.  E.  H.  Love.  "  Math. 
Theory  of  Elasticity,"  2nd  Ed.,  p.  192 ;    "  Hutte,"  20th  Ed.,  I.,  p.  409. 
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In  Tablfc  II.  are  to  be  found  a  few  of  the  values  obtained. 

Table  II. 


Dianx'tor 

of  s])herc. 

2c. 


I' 


S. 


U 


a. 


0047  cm. 
0151  „ 
0-797  „ 

0-080  g. 

1-00  ;, 

300    „ 

811  kg./cm.2| 
805 
89:} 

82-0 
15-3 

9-7 

3^30  X  1.5-5  ohm /cm. - 

1-.34X10-* 

2-54/10-5 

If  the  maximum  stress  S,  corresponding  to  the  pressure  P/,,  is 
calculated,  the  value  of  8  thus  found  is  always  about  800  to 
900kg./cm.^  The  carbon  can  hardly  be  expected  to  stand  any 
greater  stress. 

It  therefore  appears  Ihil  equation  (12)  hoM-i  good,  within  the  limit 
of  experimental  error,  for  all  pressures  up  to  the  breaking  point  of  the 
cAirbon. 

Table  11.  also  contains  the  mean  value /^  of  the  left-hand  side  of 
(12)  up  to  the  point  h,  and  the  corresponding  value  of  <r  calculatefl 
from  (12)  ;  ff  varies  considerablj' f rom  ease  to  case,  but  its  magnitude 
is  of  an  order  of  a  hundred-thousandth  of  an  ohm  jK-r  square  cen- 
timetre. The  variations  in  <j  are,  no  doubt,  mainlj-  due  to  slighter 
impurities  on  the  surface  of  the  carbon.  Even  minute  impurities 
may  raise  the  value  of  cr  a  thousand  times  or  more. 

In  Fig.  10  and  1 1  the  dotted  lines  cd  indicate  the  value  of 

p    /EP\i 

'=''^AAt) <"' 

For  any  definite  value  of  P  the  ratio  {g-f„)/f,  is  equal  to  the  ratio 
Rg'/Ri".  It  appears  that  for  small  values  of  P — that  is,  for  all  micro- 
phonic pressures — the  contfxcl  resistance  is  far  greater  than  the  spreading 
resistance. 

11.  Relation  between  Resistance  and  Size  of  Grains. — From  equation 

(11)  it  appears  that  the  active  resistance  of  the  contacts  shown  in 

Fig.  n  only  depends  on  P  .  c-  that  is,  on  the  product  of  the  pressure 

nd  the  radius  of  the  sphere.     We  have  investigated  the  validity  of 

M  T 


<2> 


K, 


K, 


!T 


—  —   > 


[® 


l-'n;.  12. 
T,  Klaiis  tube.     Ki  and  K2,  carbon  rods.     M,  carbon  grains. 

(11)  for  variations  of  I'.  We  may.  theoretically,  do  the  .same  for 
variations  of  c.  liut  a  great  practical  ditlieuHy  is  heni  met  with  in 
the  form  of  the  above-mentioned  uncertainty  in  the  value  of  <f.  In 
order  to  elitiiiiiato  this  uncertainty  it  wouM  be  iieces.sar)'  to  carry  out 
a  very  great  iniml)cr  of  tests  and  line!  the  mean  values  of  the  re.'^ults 
obtained.  This  difhculty  is  overcome  by  measuring  the  volume 
resistiince  of  a  mass  of  grains  eont.iitiing  a  u'n-at  numlior  of  these. 
If  tiie  grains  of  different  .sizes  are  made  of  the  same  .sort  of  carbon  it  is 
to  bo  expected  that  the  deviations  from  the  normal  value  of  f  will 
mutually  comjM'nsate  each  other,  and  the  mea-s'in-d  n-sist.inee. 
therefore,  will  only  depend  01  the  si/.(!  of  the  grains  in  the  m. inner 
required  by  our  theory,  providoti  this  theory  is  riglit.  The  grains 
were  placed  in  I Im  apparatus  sliown  ill  Kig.  12.  The  hole  in  t'  '  , 
tul)e  had  a  cross  section  of  1-02  sq.  em.  Tin*  distance  \h-X\^ 
carbon  ends  K,  and  K,  wa«  always  chosen  .so  gn^it  that  the  grams 
did  not  (ill  the  whole  en).ssneet ion  of  the  tulw,  but  onl>  al>out 
l-OO  em.^  Tlio  resisljinee  wius  mea.sured  a.s  indieatetl  in  Fig.  3,  and 
the  test  current  was  small.  Before  every  nie<».«<un'njent  t  he  apparat  us 
was  gently  shaken.  For  every  length  /.*'rorn\H[»onding  to  a  total 
vohuno  of  grains  of  /  eni.'.  a  innnl)er  of  measurements  were  niatle  and 
the  mean  formed.  The  greatest  deviations  seldom  cxectniod  5  jht 
cent.  ■  ^S 

iSuch  measurements  were  made  with  grains  conwisfing  <»f   carbon 
spheres  of  diameters  2c     I -^3.  l(X)and  0-47  mm.  nvtp^vtively.     The 

n\sults  are  sliown  in  Fig.  13.    \\    is  the  nvsistanct ..........>, 1. ....  t..  ti... 

length/.  The  relation  between    R;  and/cnnappi 

.sonted  by  the  three  straight  lines.      The  rivsistivily  ft   «>(   tl 

m.-VMs  is  given  by  /»'  =(1(4— Rp)/4.     The  re-sidts  are  sunim  > 
Table  III. 

The  relation  betwo«'n  (."  and  2f  as  required  by  our  fli' 

foinid  if  we  neglect  the  .spivading  n\sistanee  and  only  ■    

^ouUuit  ru6ist4iiioos.     The  number  of  contacts  in  parallel  arc j pro- 


Table  III, 

2(. 

P". 

2c  .  ff>. 

R, 

1-53  mm. 
100     ., 
0-47     .. 

20  ohms 
20      „ 
70       „ 

30-6 

290 
35-7 

26  ohms 

20       „         . 

27  „         > 

jwrtional  to  1/c-,  of  contacts  in  .series  to  1/c.  The  pressure  on  each 
one  of  the  contacts  is  proportional  to  c-,  the  resistance,  therefore,  to 
\'r-.  The  resistance  p'  per  cubic  centimetre  is,  therefore,  propor- 
tional to  c- .  C-'  .  C'-=c-'^.  The  result  is  that  the  product  2c  .p'  shall 
be  constant.     The  experimental  agreement  is  fairly  good.       . 

The  resistanoe  R(Z=0)  is  the  resistance  between  the  grains  and  the 
flat  ends  of  the  carbon  electrodes.  It  is  easih'  proved  that  this  resis- 
tance, according  to  our  theory,  should  be  independent  of  c.  This 
consequence  is  also  approximately  satisfied. 

A  number  of  tests  were  also  made  with  ordinary  sharp-edged 
grains  of  different  sizes.  The  grains  were  made  from  the  same  sort 
of  carbon,  and  were  sorted  by  means  of  sieves  with  circular  holes  of 
diiferent  sizes.  In  Table  IV.,  containing  the  results  of  these  experi- 
ments, 2c  denotes  the  diameter  of  the  holes  which  the  grains  were 
just  able  to  pass. 

Table  IV. 


•7,         

2-3 

21   !     1-9 

1-7    i     1-5    '     1-3    1  li  mm. 

„»-  

380 
874 

410        560 
860    1 1,0(J0 

582         685       734      824  ohms. 

r 

o«    2r—    

990      1,030      954     906      „ 
694         781   ;    801      849       „ 

p''.{2c)k=    

502 

525        694 

In  applying  the  theory  to  this  case  the  question  is:  \Vliat  are  the 
radii  of  curvature  at  the  points  of  contact  ?     If  these  radii  are  inde- 


4c'n. 


Fic.  13. 


IH-ndent  of  the  size,  it  is  easily  found  that,  according  to  our  theory, 
t  he  product  p ' .  (2c)  J  should  be  constant.  Table  IV.  shows  that  there 
is  a  systematical  deviation  from  tliis  law.  If.  on  the  other  hand,  the 
radii  of  curvature  are  pro|X)rtional  to  the  size  of  the  grains,  the 
tluory  demands  that  (p'.  2c)  shall  be  constant,  as  in  the  case  of 
spherical  grams.  Table  IV  shows  that  (,.»  .  2c)  is  fairly  constant. 
There  is  some  rea.son  to  believe  that  the  edges  of  the  big  grains  really 
are  8(»mewhat  more  rounded  than  on  the  small  ones.  The  edges 
cannot  be  mathcniatieally  sharj^,  they  nuist  b(<  mon'  <^r  less  rounded, 
and  the  forces  tciuling  to  do  this  are  greater  for  big  grains  than  for 
stnall  ones. 

-Another  ob,scrvation  bearing  on  this  {Kiint  is  the  following:  If 
some  of  the.se  grains  are  put  in  a  box  and  violenth'  shaken  for  one  to 
two  minutes  their  p '  is  reduced  by  30  ix^r  cent,  or  more. 

12.  HchtUon  between  Resislanc^  and  Strength  of  CurrenJ.-U  is  a 
well-known  fact  that  the  contact  nvsistauce  decreases  when  the 
current  rises.  A  part  of  this  reduction  of  rosisUncc  takes  place 
ii  '  iclv  after  the  increa.«o  of  current,  while  the  remainder  only 
.i  y  gradually.     The  lust  part,  which  is  mainly  due  to  the 

heatmg  effect  of  the  current,  has  no  greater  microphoni*  interest,  a-s 
i  ition  is  too  slow.     We  shall,  therefore,  only  consider  the  first 
iicous  effect. 

According  to  our  hy|K)thes<\s,  the  relation  between  contact  resis- 
tance and  current  is  given  bv 


^1 


PI 


(14) 
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or,  solved  with'regard  to  Rj, 

cr/a 


R,= 


<7E-2« 


+  C 


1+/3PP*    3-87.c?(P§+0P)  ^P^+SP' 


(15) 


Ri  is  the  initial  value  of  the  resistance  just  after  the  current  has  been 
switched  on.  Equation  (15)  may  also  be  used  to  determine  the 
variation  of  Kj  for  sufficiently  rapid  variations  of  the  T  current  about 
a  mean  value,  I  ,  even  if  the  constant  value  of  R,  corresponding  to 
the  constant  current  I,  is  not  given  by  (15). 

According  to  (14),  the  initial  reduction  of  the  resistance  due  to  the 
current  is  proportional  to  the  power  lost  per  unit  area  of  contact. 

The  validity  of  (15)  was  investigated  in  the  following  way  :  For 
a  given  ])ressure  the  resistance  Ri"+R2  was  first  measured  by  means 
of  a  very  small  current,  the  stronger  current  was  then  put  on  and  the 
resistance  Ri+R'2  measured  at  once.  The  sphere  was  then  turned, 
or  a  new  sphere  inserted,  the  pressure  again  put  on  and  ,a  new 
measurement  taken  in  the  same  way.  The  results  of  three  sets  of 
testsonl-51  mm.  spheres  are  shown  in  Fig.  14.  The  values  of  Rj, 
may  vary  considerably  {see  10),  but  the  experimental  values  have 
all  been  reduced  to  an  initial  resistance  of  100  ohms,  and  the  curves 
shown  in  Fig.  14  are  the  result  of  a  geometrical  interpolation  between 
the  experimental  results. 

In  order  to  compare  the  experimental  data  with-equation  (14)  it  is 
necessary  to  obtain  the  values  of  Rj'^  alone,  and  therefore  to  deduct 
Rg  from  the  ex2)erimental  values  shown  in  Fig.  14.  Rj  can  be  cal- 
culated from  the  known  constants  of  the  carbon,  and  the  values 
obtained  are  inserted  in  Table  V.  Tliis  table  also  contains  the 
values  assigned  to  ^-i  in  the  three  cases.  These  values  of  A  have  been 
inserted  in  the  formula  (15),  and  the  resistance  calculated  from  this 
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Fig.  14. — Relation  Between  Initial  Resistance  and  Current  for 

1-51  MM.  Sphere. 

formula  for  various  currents.  The  results  are  marked  by  small 
circles  in  Fig.  14.  The  agreement  between  the  theoretical  and  the 
experimental  values  is  very  good.  For  a  complete  transmitter 
similar  curves  were  obtained. 


Table  V. 

P. 

R,. 

^• 

0-200  g. 
0-100  „ 
0-020  „ 

31  ohms. 
27      „ 
17      „ 

1-08x103 
1-01  X  103 
1-05x103 

13.  The  Microphonic  Sensitiveness  is  proportional  to  the  ratio  of  a 
small  increment  in  pressure  to  the  corresponding  decrement  in  resis- 
tance. In  accordance  with  (7),  we  denote  the  sensitiveness  by  r', 
and  supposing  the  spreading  resistance  may  be  neglected  comiiared 
with  the  contact  resistance,  it  appears  from  (15)  that 

^i_2  C  2    Rj^      2  Ri^ 

dF  ~3  "Fi{¥i+ldT')-  ^3   CPi  "^3  '         Tq" 

^Vt?    -/3I'-  (16) 


r'= 


For  small  currents  this  formula  reduces  to 


R, 


2    Ri' 
'3'  CJ 


= Constant .  Ri3 (17) 


In  order  to  compare  this  result  with  the  experiments  described  in 
(7),  and  which  have  been  included  in  Fig.  8,  we  have  drawn  three 
curves  in  this  figure  corresponding  to  the  exponents  3,  5/2  and 
2  respectively  in  formula  (17).  There  is  no  doubt  that  the  exponent 
5/2  gives  the  best,  and  a  fairly  good,  representation  of  the  experi- 
mental data. 

14.  The  investigation  hag,  within  the  experimental  limits,  sup- 
ported the  theory  advanced — that  is,  it  has  proved  the  con- 
stancy of  or  and  (d  within  the  said  limits  ;  but  it  hr^.s  not  given  any 
indication  as  to  the  nature  of  these  constants.  It  ap;',3ars  to  me  that 
the  next  step  to  be  taken  in  order  to  elucidate  the  intiicate  and  very 
interesting  question  of  microphonic  action  must  be  an  investigation 
of  the  physical  nature  and  behaviour  of  o"  and  13. 


ARTIFICIAL  INSULATING  MATERIALS. 


During  recent  years  a  great  deal  of  work  has  been  done  on  the 
subject  of  insulating  materials,  not  merely  ujx)n  such  materials  as 
mica,  porcelain,  indiarubber,  gutta  percha,  &c.,  which  may  be  re- 
garded as  more  or  less  natural  products,  but  in  the  production  of 
[jlastic  compounds,  which  may  be  moulded  under  heat  and  pressure, 
a!id  various  forms  of  l>uilt  up  insulation.  It  is  obvious  that  if 
machining  operations  can  be  reduced  by  moulding,  a  ver\-  marked 
cheapening  results  when  the  articles  are  required  in  any  great  quan- 
tity. The  im])ortant  point  is  to  obtain  a  material  which  will  not 
only  inould  satisfactorily,  but  will  have  the  required  properties  from 
tlie  electrical  point  of  view. 

Such  materials  may  be  classed  under  four  general  headings  : — 

1.  The  first  class  embraces  materials  which  are  good  insulators  at 
ordinary  temperatures,  but  which  are  not  necessarily  suitable  fcfr 
liigher  temperatures.  This  class  includes  ebonite  and  many  of  the 
newer  materials,  depending  to  some  extent  upon  bituminous  bodies 
which  soften  somewhat  readily. 

2.  The  second  class  includes  materials  which  would  be  used  in 
electrical  machinery  generally,  and  which,  therefore,  are  subject  to 
temperatures  up  to,  say,  80°C.  Here  it  is  important  that  the 
material  should  not  soften,  otherwise  its  mechanical  properties 
become  very  poor,  and  it  is  also  necessary  that  the  dielectric  strength 
should  be  maintained. 

3.  Going  a  step  further  we  came  to  that  class  of  insulation  which 
may  be  described  as  fireproof,  in  that  it  will  stand  considerable  heat, 
and  may,  therefore,  be  usefully  employed  in  switchgear. 

4.  Lastly,  we  have  material  capable  of  standing  high  temperatures, 
such  as  that  given  by  the  arc,  and  which  depend,  largely  upon  asbestos 
as  a  constituent. 

Apart  from  moulded  materials  we  have  also  insulation  of  a  built- 
up  character  depending  upon  impregnated  paper  formed  into  sheets 
of  the  Pertinax  variety. 

Of  all  the  insulating  materials  which  we  have  at  our  disposal  mica 
shows  the  greatest  dielectric  strength,  and  consequently  from  this 
point  of  view  built-up  insulation  made  of  mica  splittings  stands  ahead 
of  all  others.  On  the  other  hand,  when  we  come  to  mechanical 
strength,  mica  compounds  necessarily  give  place  to  materials  such  as 
Bakelite  and  other  compounds  of  this  character. 

In  addition  to  heat  resisting  qualities,  it  is  often  important  that 
insulating  materials  should  withstand  the  action  of  acids  and  oils  ; 
this  is  i^articularly  the  case  with  material  used  in  oil-cooled  trans- 
formers, and  to  a  less  degree  in  many  electrical  machines.  Further, 
it  is  often  essential  that  absorption  of  moisture  should  be  ver\-  small. 
From  this  point  of  view  ebonite  is  an  excellent  insulator,  and  it  has 
the  advantage  that  it  will  take  a  good  finish  :  on  the  other  hand,  it 
easily  softens  wth  heat.  Here  it  is  that  moulded  insulation  depend- 
ing upon  sjaithetic  resins,  such  as  Bakelite,  is  at  an  advantage  for  the 
reason  that  these  resins  require  considerable  heat  for  their  formation, 
and  consequently  unaffected  by  temperatures  at  which  shellac 
softens.  As  a  "  tiller  "  in  such  material,  wood  meal,  paper,  asbestos 
meal  and  other  substances  are  used,  depending  upon  the  character 
of  insulation  required.  Whereas  wood  meal  is  excellent  from  the 
point  of  view  of  a  good  surface  finish,  asbestos  gives  a  material  which 
is  preferable  for  high  temperatures,  though  inferior  in  surface. 

In  what  follows  we  give  an  account  of  the  various  materials  now 
obtainable  in  this  coimtry,  the  information  for  this  purpose  being 
kindly  supplied  by  the  various  makers. 

Callender's  Cable  &  Constritction  Co.  manufacture  insulating 
material,  which  is  sold  mider  the  registeret^  name  of  Kalanite.  This 
is  composed  of  various  ingredients  gi^^ng  different  grades  according 
to  the  use  to  M'hich  the  insulation  is  to  be  put.  It  possesses  con- 
siderable insulating  jiroperties,  strength  and  adaptability,  and  is 
moisture  proof.  It  is  also  tough  and  wiU  withstand  rough  usage. 
Consequently,  it  is  suitable  for  a  wide  range  of  applications.  Three 
grades  are  manufactured  known  as  ""  A,"  "  C  "  and  "  E."'  The  ""  A  " 
grade  is  supplied  in  the  form  of  sheet  or  rod  and  is  suitable  for 
turning,  drilling,  screwing,  tapping,  machining  and  working  in  a 
lathe  and  in  a  similar  manner  to  vulcanite  and  ebonite  ;  it  will  take 
an  excellent  polish.  The  "'  C  "  grade  is  used  for  making  moulded 
articles,  such  as  bushes,  terminal  blocks,  overhead  insulators,  bobbins, 
&c.  The  "  E  "  grade  is  fire-resisting  and  is  employed  for  arc  shields, 
switch  boxes,  dividing  fillets  for  switchboards,  &;c.  There  is  also 
a  special  grade  which  is  used  for  moulding  battery  boxes. 

Messrs.  Carson  &  Evans  manufacture  material,  which  is  known 
by  the  trade  name  of  Carvanite,  to  meet  the  demand  for  a  cheap 
material  where  very  high  insulation  is  not  essential.     It  can  be 
moulded,   turned,   drilled,   screwed,   or  sawn,   and  from  the  testi-  . 
monials  that  have  been  receiv/>d  it  appears  to  be  an  excellent  insu- 
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lating  material.  A  large  stock  is  carried,  and  we  understand  that 
the  material  has  proved  very  satisfactory  to  the  users. 

The  firm  of  Abthur  Cobt  &  Co.  are  concerned  more  particularly 
with  vulcanised  fibre  and  ebonite,  and  are  identified  with  the  well- 
known  insulating  material  known  as  Chatterton's  Compound.  Before 
the  war  this  material  was  largely  imported  from  Germany.  Messrs. 
0)Tt  &  Co.  are  now  manufacturing  si.x  stock  qualities,  so  that  all 
needs  can  be  easily  supplied. 

The  material  manufactured  by  the  Eboxestos  ]Mfg.  Co.  is  made, 
as  the  name  implies,  from  ebonised  asbestos  ;  that  ifi,  asbestos  fibres 
which  are  impregnated  and  coated  with  a  compound  of  various  gums 
in  such  a  manner  that  they  will  not  absorb  moisture.  The  material 
is  moulded  under  heat  and  under  considerable  pressure.  It  retains  its 
shajKi  after  being  removed  from  the  moulds  and  since  there  is  prac- 
tically no  shrinkage  great  accuracy  can  be  obtained.  Thus  threaded 
holes  or  tapiwd  brass  pieces  can  be  readily  moulded  in  the  articles. 
The  material  can  be  made  in  a  variety  of  colours,  but  black  is  more 
generally  used  for  electrical  work.  There  are  also  a  number  of  grades 
which  may  be  classified  as  follows  : — 

A.  Bright  natural    finish,    hard    and   short  grained,  but   low 

softening  point. 

B.  Smooth  dull  black  finish,  hard  and  short  grai  ud,  softening 

pfjint  212°F. 

C.  Tough  fibrous  material,  which  usually  relies  ujxjn  a  varnish 

finish  :  softening  point  170°-180^F. 

D.  Coarse,  fibrous  material  (fireproof). 

The  insulating  properties  of  the  first  three  classes  are  high  and  do 
not  vary  very  much  from  one  another.     We  understand  that  a  test 


Fid.  1.   -EXAMI't.ES  OK  .MotLDKD  AuTICI.ES  JIV  TUK  EbOXBSTOS  Mfc.  ('o. 

of  Cla.Hs  A,  carried  out  at  Faraday  lIou.se,  sliowed  a  resistance  of 
0(),O(»tl.(KI(»  mcgdhnis  jxir  centimefro  cube  after  the  material  luid 
been  immersed  in  brine  for  tH  hours.  The  firei»n)of  material  mider 
Class  D  absorbs  from  Ul  to  Usj  jht  cent,  of  moi.stim".  Fig.  1 
illustratcHHome  of  the  siHicial  forms  nianufaeturtHl  by  this  Company. 
.ti  ()  111  i  1  r  II..  he  »  (jmpji..y  is  ilu-  oldwi  IJi  tisii  li  m 
IS     bl    li       I         i      in    I'l  liiiH    e«H. 

Messrs.  Frinoio  (Ltd.),  of  Stroud,  who  an<  the  propriotors  of 
Syrolit,  iiianufait\ire  from  the  solids  of  milk  a  mal<>rial  Iwarinj;  the 
trade  nau»e  of  Krmoid.  Its  general  pro|)erties.  as  regards  a|i|Miininre 
and  working,  arc  nearer  to  horn  than  to  any  otljer  natural  prfuluet. 
It  is  made  it)  tli(>  fonii  of  shi'ets  and  rods,  tjie  sliiM'ts  Immii^;  1(1  in.  by 
20  in.,  and  ranging  uj)  to  12  mm.  in  llii(kneH.H.  The  nuis  an-  alniut 
40  in.  in  length,  and  vary  from  (>  mm.  to  2.'^  mm.  IW-ing  nnnle  in 
vari<»us  colours,  sueh  as  bla<k.  blonde,  white,  green,  nuuive.  ami  also 
with  a  striateil  ainM-iiranee,  this  material  is  very  stiital.Ie  for  a 
variety  of  work,     in  some  of  the  jilain  coloun*  it  in  also  nuwle  in  tlie 

fonn  of  tulK>s.     With  n'gard  to  in.sulating  pmitortion.  the-    u 

t<i  l)e  (juite  .satisfactory  so  long  liS  the  mat<<rial  is  not  in  \'  ; 

situations.  Any  linn  arcustomed  to  the  working  of  (Jalaiitli.  the 
Corman  ocjuivalent  to  Krinoid.  will  find  no  difliculty  in  working 
Kriiioid,  ivs  it  ran  bo  rea<lily  sawn,  drilled,  >lc.  Polinhing  is 
n'adily  olTected  on  the  mop  or  by  rotation  in  barroU  along 
with  Krinoid  shavings  and  pumirp  stone  or  jxilishing  <"lmlk. 

The  Inoia  Hihhkr.  (iiTTA  rKiiciiA  &  Telkubaph  Works  1  o., 
IVTD.  (the  .Silvertowni  Co.),  have  boini  idcutitictl  for  the  past  40  jTara 


with  ebonite.  \Vith  their  long  practical  experience  and  up-to-date 
machiner}-  the\'  are  able  to  supplj-  ever\-thing  that  is  required  in  this 
particular  line"  We  cannot  deal  here  with  all  the  ebonite  articles 
manufactured  by  this  companj-,  but  as  an  example  we  may  mention 
containers,  separators  and  accumulators,  telephone  receiver  cases, 
ear  pieces  and  other  telephone  acces.sories,  switch  handles,  telegraph 
insulators,  tramway  insulators,  insulatmg  parts  for  magnetos,  material 
for  -wireless  telegraphy,  and  tubes  for  induction  coils,  as  used  for 
electric  railways  and  wireless  telegraphy.  \\'ith  regard  to  the  last 
item,  every  tube  is  thoroughly  tested  before  it  leaves  the  works. 
Other  articles  that  may  be  meutionerl  are  acid  cocks,  unions  and 
])umps  for  chemical  works,  and  keys  and  spanners  with  ebonite  insu- 
lation. It  may  be  mentioned  that  the  ebonite  used  by  the  National 
Physical  Laboratory  for  conducting  their  exhaustive  tests  on  which 
the"  Admiralty  specification  is  based  was  supplied  by  the  Silvertown 
Company. 

The  Improved  Solidite  Co.  are  successors  of  the  Solidite  Co.,  a 
firm  which  was  concerned  with  the  making  of  composition  top  corks 
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Vio.  2. Examples  of  Moulded   Insulation  by  the  Improved 

SoLIUITE  Co. 

Since  the  war  the  Company  has  laid  downi  plant  for  making  moulded 
insulated  articles  such  as  handles,  bushes,  liand  wheels,  &c.  We 
understand  that  Solidite  has  passed  exacting  tests  at  the  National 
Physical  Laboratory,  which  tests  have  sho\ni  that  it  is  quit«  suitable 
for  electrical  work.  The  only  difficulty  exi)erienced  by  the  Company 
at  the  ])resent  moment  is  in  obtaining  moulds  for  executing  the  onlers, 
b\it  this  difficulty  is  being  gradually  surmounted.  Fig.  2  gives  an 
idea  of  the  character  of  work  undertaken  by  this  Company. 


Fio.  .1.     EwMri.Ks  OF  MnrT.PF.n  Litholttk. 

LiTUoi.iTK  (Lto.)  have  be<n  m  e\i>ii  n<e  f<ir  a  nu'mlKT  of  ,\e.-irs, 
being  piontHis  in  the  manufacture  of  mo>ddcd  insulators  in  this 
countrv      Thev  aif  vcrv  well  known  in  this  line  of  work,  and  have 
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been  able  to  take  advantage  of  the  present  position  to  obtain  some  of 
the  trade  which  was  previously  carried  on  by  (Jomian  firms.  Fig.  3 
illustrates  some  of  the  articles  made  by  this  linn. 

The  MiCANiTE  &  Insulators  Co.  have  for  many  years  been  asso- 
ciated with  the  jiroduction  of  what  is  kiiown  as  Micanite,  consisting 
of  mica  splittings  held  together  by  a  special  varnish.  Since  the 
outbreak  of  war  the  output  of  the  Company  in  this  direction  has  been 
increased  and  has  been  extended  to  the  manufacture  of  "  mica 
folium,"  which  is  made  of  mica  splittings  pasted  on  varnished  paper 
rolls.  Before  the  war  this  class  of  insulation  was  obtained  wholly 
from  the  Continent  and  largely  from  Germany,  but  as  the  Company 
had  already  begun  to  put  down  plant  for  its  manufacture  they  are 
now  able  to  fulfil  all  the  requirements  of  the  market. 

The  chief  development  of  the  Company,  however,  since  the  out- 
break of  war  has  been  the  manufacture  of  materials  which  were 
formerly  sold  under  the  German  trade  name  of  Pertinax,  the  Swiss 
trade  names  of  JVIicarta,  Bakelite,  &c.,  and  their  own  trade  name  of 
Paxolin.  These  trade  names,  however,  all  represent  the  same  insu- 
lating material,  which  consists  of  sheet  and  tubes,  having  as  a  basis 
paper  impregnated  with  synthetic  resins. 

"Paxolin  High  Grade"  is  supplied  in  the  form  of  sheets  of  any 
thickness  and  in  tubes  of  any  diameter  and  in  various  specially 
shaped  forms.  Special  insulated  paper  is  impregnated  with  varnish 
from  synthetic  resins,  and  thus  a  sufficient  thickness  is  built  together 
or  rolled  by  special  machines  to  give  the  required  thickness.  Such 
insulation  is  impervious  to  oil  and  is  largely  used  for  transformers 
and  oil-immersed  switchgear.  Its  insulating  properties  are  good  and 
it  is  capable  of  withstanding  temperatures  up  to  250°F.  without 
deterioration.  The  material  has  great  mechanical  strength,  and  can 
be  machined  by  ordinary  methods  to  form  coU  bobbins  or  other 
specially  shaped  insulators.  Paxolin  is  now  being  used  in  place  of 
fibre,  porcelain  and  other  insulating  materials,  and  for  electrical 
instruments  it  is  becoming  a  serious  com^^etitor  of  ebonite.  Special 
Admiralty  quality  is  made  in  accordance  with  an  Admiralty  speci- 
fication ;  this  is  impervious  to  moisture  and  has  higher  insulating 
properties  than  the  standard  grade. 

The  very  special  properties  of  synthetic  varnishes  have  enabled 
great  improvements  to  be  made  in  paper  insulation,  and  it  is  also 
interesting  to  note  that  such  varnishes  can  be  applied,  to  a  limited 
extent,  to  the  manufacture  of  micanite.  The  insulating  properties 
of  sjTithetic  varnish  are  equally  as  good  as  those  of  mica  ;  the  nature 
of  the  varnish  is  such  that,  after  contmuous  heating  at  low  or  high 
temperatures,  the  varnish  changes  its  state  and  sets  hard,  so  that 
no  further  heating  will  affect  it.  As  mica  will  also  withstand  high 
temperatures  it  will  be  evident  that  a  grade  of  micanite  can  be 
obtained  perfectly  able  to  withstand  much  higher  temperatures  than 
the  limit  generally  allowed  for  micanite  insulation.  The  IVIicanite 
&  Insulators  Co.  have  developed  and  are  now  manufacturing  several 
grades  of  this  special  micanite  which  has  enabled  micanite  insulation 
to  be  successfully  used  under  temperature  conditions  which  would 


destroy  ordinary  grades  of  micanite.  In  the  case  of  heating  units, 
asbestos  insulation  is  largely  u.s(;d  becau.se  of  its  high  heat  resistance 
jiropertics,  although  its  electrical  projKjrties  are  jjoor ;  but  with 
mica  insulation  the  electrical  properties  are  maintained  at  high 
temperatures.  For  slot  insulatiwi  the  material  is  specially  suitable, 
and  in  view  of  the  safe  teinperature  limits  for  insulating  materials 
as  given  in  the  recent  British  standardisation  rules  for  electrical 
machinery  it  would  apfKjar  probable  that  when  this  insulation  i» 
more  generally  used  those  limits  will  be  considerably  extended. 

Synthetic  varnish  is  not  affected  by  weak  acids,  nor  is  mica,  so 
that  a  further  important  application  will  suggest  itsf;lf.  The 
winding  of  motors  which  are  operating  in  atmospheres  highly  charged 
\vith  acid   fumes  are  generally  protected  with  coatings  of  excellent 


Fig.  4. — ^Moulded  Articles  and  a  Paxolix  Ttbe  by  the  Micanite  & 

Insulators  Co. 

acid-resisting  varnishes,  but  if  an  insulatuig  material,  such  as  this 
special  micanite,  which  in  itself  is  not  affected  by  acids,  can  be  used 
on  the  windings,  then  the  insulation  and  reliability  of  the  machine 
must  be  improved. 

Prior  to  the  war  practically  all  magneto  distributors  were  obtained 
from  Germany  and  when  such  supplies  were  cut  off  a  serious  shortage 
occurred.  The  Company,  therefore.,  commenced  to  manufacture 
distributors  and  slip -rings  in  moulded  Bakehte  and  these  have  proved 
satisfactory  as  compared  with  Stabelite,  the  German  product  for- 
merly used.  Two  of  these  are  seen  in  Fig.  3  along  -nith  a  Paxohn 
tube.  .- We  understand  that  the  IMicanite  &  Insulators  Co.  never 
really  suffered  from  German  competition  as  regards  quality,  but 
suffered  greatly  before  the  war  owing  to  continual  cutting  of  prices. 

{To  be  concluded.) 


ELECTRIFICATION  OF  THE  MANCHESTER  TO  BURY  SECTION  OF  THE  LANCASHIRE  & 

YORKSHIRE   RAILWAY. 

{Concluded  from  p.  602.) 


Electrical  Equipment  for  Cars. 

The  control  equipment  on  tjhe  cars  is  on  the  multiple  unit  system, 
and  is  arranged  to  be  operated  on  the  automatic  principle — that  is, 
instead  of  the  motorman  note)  ung  up  in  the  usual  way  by  hand,  he 
puts  his  controller  into  the  "  Full  series"  or  "  Full  parallel  "  position, 
the  various  intermediate  steps  b  eing  performed  automatically.  It  can 
also  be  operated  by  hand,  by  simply  moving  the  reversing  lever  to  a 
certain  position.  The  control  equipment  on  each  car  is  capable  of 
controUmg  the  four  200  h.p.  tiaction  motors,  with  a  line  voltage  of 
1,200,  to  give  "  Series  parallel  "  and  "Parallel"  combinations  of  the 
motors. 

The  whole  of  the  equipment  is  operated  by  100  volts  direct  current, 
which  is  transformed  from  the  line  voltage  (1,200)  by  means  of  a 
a  rotary  transformer  mounted  under  the  car.  All  the  1,200- volt 
equipment  is  hou.sed  in  a  special  high-tension  chamber,  the  iloor  of 
which  is  interlocked  so  that  the  isolating  switch  connecting  the  con- 
trol leads  to  the  shoes  must  be  opened  before  entrance  can  be 
effected.  The  arrangement  of  the  niotorman's  compartment  and 
the  high-tension  compartment  is  shown  in  Fig.  38. 

All  the  contactors,  the  reverser  at  id  the  motor  cut-out  are  mounted 
on  the  inner  wall  of  the  high-terusion  compartment,  ojiposite  the 
window,  and  above  these  are  mounted  the  isolatuig  switch,  main 


fuse,  main  circuit-breaker  ;"  and  in  an  auxiliary  high-tension  chamber 
is  the  starting  gear  for  the  rotary  transformer  with  its  isolating 
switch.     The  high-tension  wiring  is  carried  in  flexible  steel  tubing. 

The  niotorman's  compartment  contains  a  iM-ake  valve  fitted  with 
an  emergency  handle  which  on  release  applies  the  brake  instantly, 
and  also  trips  the  control  circuit,  thereby  opening  all  the  contactors ; 
a  master  controller  and  a  hand  brake,  together  with  the  switches  for 
lighting  and  the  necessary  switches  and  fuses  for  the  control  and 
brake.  Also  it  contains  the  automatic  controller  and  regulator  for 
the  vac.ium  pump.  The  arrangement  shown  is  the  same  at  each  end 
of  the  motorcar,  with  the  exception  of  the  brake  pump  controller 
and  regulator. 

The  reverser  handle  on  the  master  controller  has  four  positions, 
reading  from  right  to  left,  "  Reverse,"  "•  Off,"  "  Ahead  automatic 
control  "  and  "  Ahead  manual  control."  It  will  be  noticed  that  one 
of  the  positions  is  '•  Ahead  manual  control."  This  is  used  in  case  of 
emergency  due  to  failure  of  the  "  Automatic  control."  Normally 
this  is  a  stop  which  is  sealed,  and  which  prevents  the  reverser  handle 
being  placed  in  the  manual  position.  There  are  four  '"  Series '' 
points  on  the  controller,  three  ''  Litermediatc  "  and  three  "'  Parallel," 
with  an  additional  two  positions  by  which  the  field  of  the  motors  is 
shunted  when  higher  speed  is  required  for  express  traffic. 
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'  All  the  cables,  with  the  exception  of  the  trolley  cable  are  carried  in 
sheet  steel  troughs  ;  the  trough  for  the  trolley  cable  is  made  of 
"Jarrah." 

Each  equipment  consists  of  14  contactors  which  are  of  the 
"  Hammer  "  type  with  a  rolling  action,  and  are  fitted  with  special 
soapstone  dished  arc-horns  for  receiving  the  arcs.  ;^ 

The  control  equipment  has  been  sui)plied  by  Dick,  Kerr  &  Co. 

Brake. — The  brake  is  the  standard  automatic  vacuum  brake,  so 


two,  three,  four  or  five  bogie  cars,  accorrling  to  the  requirements  of 
traffic,  but  the  standard  train  will  have  five  cars,  the  front,  centre  and 
rear  vehicles  being  thirfl-cla.SH  motor-cars,  and  the  intermediate 
vehicles  first  and  third-cla.ss  trailer  cars.  A  feature  of  the  design  is 
that  the  driving  compartment  for  the  accommodation  of  the  driver 
is  at  each  end  of  all  cars,  which  enables  the  trains  to  be  made  up  to 
any  accommmodation  required  with  the  minimum  of  shunting  opera- 
tions, time  being  of  the  utmost  importance  on  an  electric  .service. 


Fk!.  39. — Photoge.\ph  of  the  Underside  of  Motor-car. 

that  if  necessary  ordinary  steam  trailers  cars'can'be'coupled  to  them, 
the'brake^still  being  effective.  :;,The'^ vacuum  is' produced  by  means  of 
a^twin'^cylinder  exhauster,Jdrivenj|through  gearing  Iby  a  Mather  & 
Platt  SH.p.'lOO-volt  motor,  j.  This  arrangement  is  shown  in  Fig.  39, 
which^also'^ shows '  the 'Jhrake''  cylinders  and  the"  resistances.  ,  In 
arranging  the  apparatus  underneathUhe'car' every  consideration  has 
been  given'to'accessibUityJfor^purposes  of  ^maintenance  and  inspection. 
Thejheating  is  operated^o£f,the.:l,200-volt  circuit,  and  the  lighting, 
pump  motor  and  control  off  the  100-volt  circuit. 


Fio.  41. ^Interior  Photograph  of  First-class  Trailer  Car. 


42   the  underframe,    and 
motor-car,  Fig.  ,44  4s  ^an 


Fig.  40  shows  a  five-car  train  ;  Fig. 
Fig.  43  the  general  arrangement  of  a 
outside  view. 

The  most  interesting  feature,  from  a  public  point  of  view,  is  that 
timber  has  been  entirely  superseded  by  metal  in  the  construction  of 
these  (cars, 'tthe';,vehicles  being  therefore  entirely  fireproof.  The 
framework  is  of  steel,  the  panelling  of^the  sides  and  roof  is^made  up  of 
aluminium  sheets,  the  interior|work  being  finished  with  mouldingg 
of  drawn  steel  and  aluminium  sections.     The  net  rod  brackets,  ajp 


\ 


Fig.  40. — PhotographJof^Five-car  Traim. 


The^troIley^cables,*of  whichj,there\i.re  two,5one^on  each  side  of  the 
car,Jare'^continuous  throughout_^the  trains,'  connections^being  made 
through  couplers,  if i.  This  figure  also  sliows  the  [multiple  couplers  for 
the  control  and  the  coupler  for  the  bell  and  brake  exhauster  control. 

RoLx,iNG  Stock. 
The'electric  trains  for  this  service  have^been^built^at  the  company's 
carriage  and  wagon  works  at  Newtou_^Hcath,  and  consist  of  either 


extractors'and'electricaljfittings,§together^Mith\allinside,furniture  of 
the  cars  being  in  polished  aluminium.     The  doors  are  of  steel. 

The  all-metal  car  has  largely  been  introduced  in  America,  and  to 
some  extent  in  this  country,  but  hitherto  the  term  has  been  somewhat 
of  a  misnomer,  as  timber  has  been  largely  used  for  windows,  seats, 
packings  and  other  fittings  ;  it  is,  therefore,  a  point  of  some  importance 
thatjlie  new  cars  which  will  run  on  the  Manchester  and  Bury  electric 
line  willno  doubt  be  the  first  passenger  cars^in  either  comitry,  and 
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probably  in  the  world,  in  which  metal  has  superseded  wood  entirely 
in  the  construction  of  railway  vehicles. 

The  following  are  particulars  of  the  motor  and  trailer  cars  : — 

Total  length  of  five -car  train    overall  326  ft.  3  in. 

Seating  accommodation  of  five-car  train  (72  first- 
class  and  317  third-class)  total  389  passengers 

Length  over  body  63  ft.  7  in. 

Length  t) ver  couplers  6.5  ft.  3  in. 

Height  from  rail  to  top  of  roof 12  ft.  4^  in. 

Centre  to  centre  of  bogies  45  ft. 

Wheel  base  of  motor-car  bogies  Oft. 

Wheel  base  of  trailer-car  bogies  10  ft. 

Total  weight  of  five -car  train   220  tons 

Weight  of  motor-car 54  tons 

Weight  of  trailer  car    29  tons. 

The  vehicles  have  been  designed  with  a  slight  taper  on  the  sides  of 
the  bodies,  and  vnth  elliptical  roofs,  the  cars  having  large  side  lights 


The  cars  are  entered  at  the  extreme  ends  of  each  vehicle,  through 
vestibules,  and  gangways  are  provided  throughout  the  trains,  so 
that  passengers  can  pass  from  one  car  to  another  to  secure  a  seat. 
A  feature  of  note  is  that  the  usual  step- board  used  on  most  British 
trains  is  dispensed  with,  and  passengers  will  be  able  to  enter  the 
vehicles  direct  from  the  station  platform  without  making  the  usual 
intermediate  step,  which  will  be  a  decided  arlvantage  in  quickening 
the  ingress  and  egress  of  passengers  at  the  statiorts. 

Each  car  is  divided  into  two  main  passenger  compartments  with  a 
central  aisle,  fixed  and  reversible  seats  being  arranged  alternately 
on  either  side  ;  the  first-class  seats  being  upholstered  in  tapestry,  as 
seen  in  Fig.  41,  and  the  third-class  in  rattan  ;  the  former  cars  have 
the  floors  carpeted. 

Other  interior  fittings  of  importance  are  the  arrangement  of  elec- 
tric light.'ng  and  heating,  the  former  of  which  gives  an  e.xcellent  dis- 
tribution of  light,  and  the  latter,  arranged  in  ducts  along  each  .side 
of  the  car  at  the  floor  level,  ensures  comfort  in  the  coldest  weather. 
Electric  fans  are  also  fitted,  and  by  meaiLS  of  a  two-way  switch  they 


Fig.  44. — Photograph  of  Motor-coach. 


and  fan  lights.  The  flooring  has  been  built  up  of  "  Keystone  "  or 
"  Chanarch  "  galvanised  sheets,  which  are  riveted  to  the  steel 
underframe,  and  on  these  sheets  is  laid  "  Flexolith  "  or  "  Decolite  " 
composition. 


can  supply  fresh  air  from  the  outside,  or  extract  foul  air  from  the 
inside  of  the  car.  Sanitary  strap-hangers  for  rush  periods  are  pro- 
vided in  the  third-class  cars,  which  are  secured  to  the  roof^by 
aluminium  brackets. 


THE  MANUFACTURE  OF  DRAWN  TUNGSTEN  WIRE.' 


Just  and  Hanamann,  of  Vierma,  made  the  first  successful  tungsten 
lamps  by  a  substitution  process  ;  a  carbon  filament  was  heated  in  the 
vapour  of  an  oxy-halogen  compound  of  tungsten  in  the  presence  of 
hydrogen ;  thus  the  tungsten  was  substituted  for  the  carbon. 
Another  process  was  a  squirting  one  ;  tungsten  in  the  form  of  a  fine 
powder  was  mixed  with  a  binding  substance,  such  as  gum  arable, 
sugar,  or  the  like,  and  then  pressed  through  dies  as  in  the  making  of 
artificial  silk.  But  these  processes  only  gave  a  filament  with  poor 
mechanical  properties,  and  it  may  be  of  interest  to  notice  some  of  the 
more  important  patents  in  connection  with  the  methods  of  drawing 
timgsten  wires,  which  have  since  become  of  great  importance. 

According  to  the  Siemens  &  Halske  German  patent  No.  194,682, 
tungsten  is  put  in  a  tube  of  ductile  metal,  such  as  copper,  iron  or 
nickel ;  it  is  then  heated  to  a  bright  red  heat,  and  rolled  or  drawn. 
In  this  way  it  can  be  made  into  a  ribbon  or  sheet  or  wire  of  the  thin- 
nest description.  The  foreign  metal  can  be  removed  chemically  or 
by  electrical  volatilisation.  But  further  experiments  showed  that 
the  containing  tube  was  really  unnecessary.  German  patent  No. 
233,885  stated  that  the  auxiliary  metal  could  be  added  in  the  form 
of  a  powder,  and  the  best  thing  was  found  to  be  a  colloidal  plastic 
mass  of  combinations  of  tungsten  compounds.  Such  a  mixture  was 
formed  into  a  rod  and  then  heated  till  it  sintered.  A  rod  of  this  kind, 
20  cm.  or  30  cm.  long  and  1  mm.  or  2  mm.  in  diameter,  was  heated 


*  Abstract  of  an  aiticle  in  the  "  Elcktrotechnische  Zeitschrift,"  No  37 
1915.  ■      ' 


gradually  by  an  electric  process  in  a  tube,  and  exposed  to  the  reducing 
action  of  a  current  of  hydrogen.  At  1,400°C.,  the  rod  has  a  fairly 
uniform  structure,  consisting,  say,  of  nickel  and  tungsten.  It  is 
then  heated  above  this  temperature,  and  it  is  foimd  that  an  alloy, 
containing  90  per  cent,  tungsten  and  10  per  cent,  nickel,  has  good 
ductile  properties.  A  material  which  contains  from  7  to  20  per  cent, 
of  nickel  and  from  93  to  80  per  cent,  tungsten  can  be  drawn  out  into 
the  finest  wires.  The  nickel  is  then  volatilised  in  a  vacuum  at  a 
suitable  temperature. 

The  A.E.G.  patent  No.  269,498  is  entirely  concerned  with  the 
transformation  of  a  crystalline  into  a  fibrous  structure.  Tungsten 
powder  is  used,  which  is  obtained  by  the  reduction  of  the  trioxide 
by  hydrogen  or  carbon.  By  the  application  of  great  pressure,  the 
powder  is  squirted  into  rods,  which  have  just  enough  cohesion  to 
hold  together.  The  moulds  into  wliich  they  are  pressed  are  polished 
on  the  inside,  and  smeared  with  a  mixture  of  turpei.tine  and  boiled 
linseed  oil,  in  order  to  facilitate  the  removal  of  the  rods.  The  rods, 
which  are  20  cm.  long  and  10  mm.  square,  are  heated  in  iron  tubes 
in  a  gas  oven.  This  aeating  continues  for  two  hours  at  1.200~C.,  and 
hydrogen  is  passed  through  to  prevent  oxidation.  The  lubricating 
oil  distils  off,  the  residual  carbon  is  removed  by  the  hydrogen,  the 
rods  contract  and  become  much  stronger.  They  are  then  put  in  a 
flask,  filled  with  hydrogen,  and  an  alternating  current  of  1,400 
amperes  is  passed  through  them  for  10  minutes.  This  produces 
sintering  at  a  white  heat  ;  the  rods  become  hard  and  are  brittle  at 
ordinary  temperatures.  The  object  of  the  invention  is  the  rolling, 
drawing,  or  hammering  of  the  ^Wres,  which  treixtment  alters  the 
molecular  structure  and  makes  the  metal  ductile  at  ordinary  tem- 
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peratures.     The  work  begins  with  rolling  and  hammering  ;   the  wire 
is  drawn  while  still  hot.     The  hammering  Ls  similar  to  the  process 
used  in  making  needles.     Four  thousand  blows  are  given  by  the 
hammers  in  a  minute ;   the  rod,  which  was  10  mm.  square  in  section, 
is  thus  reduced  to  one  of   1-5   mm.,  and   the   tungsten  is  rendered 
ductile.     It  then  shows  a  concjioidal  fracture  and  a  fibrous  structure. 
It  is  now  necessary  to  consider  the  actual  drawing  process,  whereas 
up  to  the  present  we  have  only  described  what  may  be  called  the 
preliminary  processes  needed  to  obtain  a  ductile  material.     The  tip 
of  the  wire  must  first  be  pointed,  in  order  to  introduce  it  into  the  die  ; 
this  is  done  by  the  mechanical  method  of  filing  or  grinding,  but  it  Ls 
not  at  all  easy,  as  a  conical  tip  must  be  obtained.     We  therefore 
proceed  to  some  chemical  and  electrolytic  methods  of  obtaining  a 
pointed  tip.     By  the  Pintsch  process,  German  patent  No.  251,836, 
the  tip  is  heated  in  a  Bunsen  flame  till  oxidation  sets  in  ;  when  the 
oxide  is  rubbed  off,  the  diameter  is  found  to  be  reduced.     If  the 
flame  is  graduaNy  passed  over  the  tip  outwards,  a  larger  lilni  of  oxide 
is  formed  at  the  tip  than  at  the  other  parts,  and  a  conical  lip  is 
obtained.     This  heating  can  be  done  electrically  in  the  middle  of  the 
wire,  so  that  one  obtains  two  pointed  tips  if  the  wire  is  broken  at  the 
point  of  maxitiium  oxidation.     The  Westinghouse  Co.,  Patent  No. 
27.'),6.'5f),  uses  the  tip  as  kathode   in  an  electrolytic  bath  ;    a    high 
current-density  is  u.sed,  producing  great  heating,  and  the  submerged 
tij)  takes  the  conical  form.     The  process  seems  to  dcj)end  on  a  kath- 
odic  volatilisation.     In  this  way  a  tungsten  wire  with  a  diameter  of 
00.'3  mm.  gets  a  sharp  tip  in  two  to  five  seconds  in  a  bath  of  dilute 
sulphuric  acid,  if  the  current  density  is  about  25  to  30  amperes  i)er 
square  millimetre. 

The  tungsten  wires  are  very  hard  and  wear  away  the  holes  in  the 
dies,  thus  altering  the  diameter  of  the  drawn  wire.  Seeing  that  dies 
with  very  small  holes  are  correspondingly  expensive,  it  is  very 
necessary  to  take  jjrecautions  to  prevent  this  wear,  and  various 
lubricants  are,  therefore,  u.sed.  Ordinary  fats  are  no  u.se  at  the  high 
pressures  that  obtain.  The  A.K.C;.,  according  to  Patent  No.  262,078, 
uses  finely  divided  graphite,  suspended  in  water  or  oil  ;  such  lubri- 
cants are  known  in  the  trade  under  the  names  of  "  Aqua-dag  "  or 
"  Oil-dag."  An  addition  of  10  per  cent,  of  ammonium  suljthidc  to 
the  aqueous  susjjcnsion  is  rccomnieiuicd.  The  lubricant  ought  to 
have  the  consistency  of  a  thin  ointment,  through  which  the  wire  is 
drawn  ;  it  is  a  good  plan  to  draw  the  wire  through  a  lump  of  cotton 
wool,  containing  an  excess  of  the  lubricant.  li<*fore  j)assing  througli 
the  lubricant,  the  wire  passes  through  a  gas  flame  and  is  heated  to  a 
red  heat,  this  in  its  turn  heats  the  lubricant  and  burns  it  into  the 
wire,  covering  it  with  a  bright  black  durable  coating  in  such  a  way 
that  it  can  be  pa.ssed  through  several  successive  dies  without  any 
further  addition  of  lul)ricant.  This  plan  adds  foreign  substances  to 
the  surface  of  the  wire,  and  thus  has  disadvantages.  Tlx-  A.?]. (J., 
therefore,  in  Patent  Xo.  262,!(28,  u.ses  tungsten  comjxiunds  in  sus- 
})cnsi(jn,  which  decomjKJ.se  at  a  red  heat,  and  leave  metallic  tungsten 
on  tlie  wire.  The  s\i!plii(|e  of  tungsten  (VVS,)  is  recominended  as 
being  ol)tainal)!c  in  tlic  form  of  a  smooth  i)o\vder,  or  of  crj'stals 
resembling  graj)liitc.  Tlu;  Phillips  Co.,  of  Kindhoven,  a<lopt  a  very 
dilTcrenf  plan  ;  tlx-y  cool  an  ordinary  lubricant  by  means  of  Ii(juid 
air  or  ct  her,  and  pass  the  wire  f  lirough  it.  The  viscosity  of  the  cooled 
lubricant  is  said  to  l)e  such  that  it  adheres  to  the  win-  during  its 
passage  through  the  dies. 

After  the  ro«|  has  passed  through  the  haniinering  or  rolling 
machinery,  and  has  been  reduced  from  a  diameter  of  HI  mm.  to  one 
of  0-0  mm.,  it  is  then  drawn  through  the  <lies.  According  to  the 
A.E.(;.  Patent  Xo.  26!t.J(tS,  the  thicker  win-s  can  l>e  drawn  through 
one  of  the  higli  sjteed  steels,  which  can  stand  a  red  lu'at  without 
injury  ;  still  diamond  dies  are  much  to  l)e  preferred.  The  mouths 
of  tlie  dies  on  the  side  on  which  the  wire  ent«'rs  must  Ik*  well  romided. 
The  drawing  prr)ee.s,s  is  nun'M  •^implilied  if  the  win*  is  drawn  hot  ; 
therefon-  the  dies  an-  heated  by  gas  or  electric  nican«,  and  the  wire 
is  also  healed.  The  drawing  teni|MTatun'  ought  to  Im>  fn>m  r»<1<»"C. 
to  650  ('.  for  diameters  between  (I  (i5  mm.  and  ((-45  nun..  .">(M»  C.  for 
diameters  down  to  0-25  mm.,  anil  Im»Iow  this  400  ('.  The  dies  nnist 
be  very  lincly  graded.  In  n-ducing  from  a  diameter  of  0-65  mm.  to 
oneof  Oil.'t  mm.,  the  successive  <Iies  decrea.>*«'  byO(ll25  mm.  lU-twiM-n 
035  mm.  and  01  mm.,  they  decn<a^'  by  0-006  mm..  In'twivn  ()\  mm. 
and  0-075  mm.  I)v  <t-003  mm..  fn»m  0-075  mm.  to  0-375  mm.  by 
0  (Mt25  mm..  fn)Ui  Ot>.'{75  mm.  to  0-025  mm.,  and  less  by  O  (KH25  mm. 
A  drawn  tungsten  win-.  0-lS  mm.  in  diameter,  can  lie  twiste«l  round 
the  linger  at  ordinary  temjx'raftjres  without  lireaking  :  nn  the  drawing 
j)roee.Hs  c<mtinues.  it  In-conies  more  and  more  ductile,  till  with  a 
diam<'t<>r  of  0-1  mm.  it  <'an  l>e  dr.nvn  thnxigh  the  dirx  at  onim.tiy 
temperatures.  Tungsten  wire,  oblaimxl  in  this  way.  l>reHk«  ilown 
under  a  tension  of  420kg.  to  460kg.  jier  square  millimetre;  it  is 
elastic,  non-magni-lic,  and  not  ea.'^ily  alTected  rliemically. 

With  line  wires  of  dianuMers  Ic.hs  than  tl-02  mm.,  the  meehanicnl 
dinieultie^  of  the  drawing  procew  arc  great  ;   it  is  al.MO  difficult  to  get 


the  dies  made  of  very  exact  sizes.  Burgstaller  and  Schwarzkopf,  in 
Patent  Xo.  278,415,  propose  electrochemical  methods  for  further 
reduction  of  size,  and  for  cleaning  the  wire  from  adhering  lubricant. 
They  propose  the  use  of  several  baths,  in  which  the  wire  is  successively 
oxidised  and  reduced.  Thus  the  wire,  running  on  insulators,  passeis 
through  a  bath  of  dilute  alkali,  and  then  through  another  containing 
dilute  sulphuric  acid.  In  the  first,  there  is  an  iron  electrode,  and  in 
the  second  one  of  platinum.  If  the  iron  and  platinum  electrodes  are 
used  as  terminals,  the  wire  acts  as  a  connection  between  the  two 
baths  ;  the  wire  is,  therefore,  a  kathode  in  the  one  bath  and  an  anode 
in  the  other.  In  both  baths  the  water  is  decomposed  into  oxygen 
and  hydrogen.  In  the  alkali  bath  the  wire  is  oxidised,  and  in  the 
acid  bath  a  reducing  process  takes  place.  This  results  when  the  iron 
electrode  in  the  first  bath  is  used  as  the  kathode,  and  the  platinum 
electrode  in  the  .second  bath  is  the  anode.  The  oxidation  aud  de- 
oxidation  is  continued  till  the  desired  result  is  obtained. 

A  few  words  may  be  said  about  the  peculiar  behaviour  of  drawn 
tungsten  lamps  on  alternating  current.  Under  the  influence  of  this 
kind  of  current,  tungsten  wires  undergo  a  very  undesirable  change 
in  their  molecular  structure,  just  as  tantalum  filaments  do.  There 
are  displacements  of  the  various  molecules,  which  take  place  side- 
ways with  regard  to  the  axis  of  the  wire,  so  that  the  different  portions 
of  the  wire  seem  to  be  cut  off  into  lengths,  which  adhere  only  at  their 
tips.  This  change  of  structure  may  be  caused  by  the  \ibrations  due 
to  the  passage  of  the  alternate  current,  and  cause  an  earh'  breakage 
of  the  filament.  The  Auer  Co..  in  the  Patents  Xos.  261,130  and 
271,730,  note  this  peculiarity  and  make  the  following  suggestions. 
They  say  that  if  the  wire  has  a  phosphorus  content  of  0-02  per  cent., 
this  characteristic  change  of  structure  does  not  take  place,  the 
ductility  of  the  wire  being  the  same  as  usual,  so  long  as  this  per- 
centage is  not  overstepped.  A  .second  propo.sal  is  to  add  lime  or 
.some  calcium  combination  to  the  filament.  Thus,  to  a  mixture 
containing  8  per  cent,  nickel  oxide,  and  92  per  cent,  tungsten,  a 
small  amount  of  .some  solution  of  a  calcium  .salt  is  added.  AATien  drv 
the  mixture  is  reduced  with  hydrogen,  and  rods  are  then  made  and 
sintered  together.  When  the  auxiliary  metal,  i.e.,  nickel,  has  been 
volatili.sed,  there  remains  a  certain  amount  of  calcium  in  the  tungsten 
filament.  This  is  said  to  give  a  wire  which  is  in.sensitive  to  t he  act  jon 
of  alternating  current. 


THE  PRINCIPLES  OF  MODERN  PRINTING 
TELEGRAPHY  * 

BY    H.    H.    HARRISON. 

(Continued  from  pnge  603.) 

Summary.- — This  Paper  is  divided  into  five  sections.  The  first  deals 
witii  the  fundamental  principles  and  loa<ls  up  to  automatic  stop  and  start. 
Aft'T  that  follows  translation  of  signals,  page  printing  and  the  principles 
f>f  letter  counting  mcchani.sm.  The  third  section  deals  with  low-sjxn^d 
printing  tck'gra])hs  and  chain  relay  systems.  The  fourth  discusses  syn- 
clironisin,  cont'ol  of  phase,  leading  to  synchronism  between  printer  and 
distributor  units  The  last  part  deals  with  automatic  multiple -circuit 
arran^'ements,  dchelon  working,  rejieaters,  distribution  of  signals  and 
(piadruplc  duplex. 


The  next  part  of  the  subject  requiring  attention  relates  to  the 
principles  involved  in  the  design  of  the  mechanism  re<piired  to 
translate  the  current  permutations  into  printed  characters  at  the 
recei\ing  end  of  the  line.  The  signals  in  the  line,  l)eing  time  signals, 
are  transient  in  their  effect  on  the  receiving  electromagnets,  and.  as 
the  latter  are  set  successively,  it  is  necessary  to  arrange  that  the  act 
of  translation  be  susjxMulcd  until  tin  whole  setting  cycle  is  passed 
through.  This  condition  will  be  met  if  the  setting  magneto  are 
arranged  to  trip  some  trigger  device,  electrical  or  mechanipal.  In 
general,  there  are  three  cycles  to  be  considered  :  { 1 )  the  setting  ode  ; 
(2)  the  printing  cycle  ;  and  (3)  the  re.settmg  cycle  ;  and  they  occur  in 
the  onler  given.  The  author  proceeds  to  discuss  the  mechanism 
usihI,  iiegimiing  with  the  early  Baudot  transmitter.  fl\ing  print  of 
Hughes.  p;.|)er  feeds  aiul  page  up  devices,  and  letter  countim: 
me(<hanism. 

.\  niunber  of  printing  telegrajihs  operated  n\anually  witi-  di-tn- 
butors  worked  stej)  by  step  from  the  signals  have  l)eon  pni|>..s«xi 
fmm  time  to  time  by  .McCaskey.  Kirk  Himrod  and  others,  hut  the 
single. channel  low-sjx^ed  printer  using  tlu-  R-uidot  alphalxM  h.is  not 
Ihvu  applied  until  eompaiatively  recent  times.  C.  L.  Huckinghani 
wa^  early  in  the  (ield  with  the  system  depicted  in  the  Pap«'r.  The 
distributor  is  driven  step  by  step  by  the  electromagnetic  escajiement 
e<intn>lled  by  the  line  signals.  The  .stepping  imp>dse,s.  which  are 
alternately   positive   and   negative,   would   invariably   actuate  the 

•  .Mwtrnot  of  I*a)xT  rend  In-fore  the  Institution  of  Elettrif  «1  Engineers 
on  .Tamiarv  13.  IJUti. 
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setting  magnets,  if  it  were  not  for  a  special  arrangement  designed  to 
prevent  this.  The  line  relay  alternately  closes  the  circuit  of  battery 
through  the  escapement  magnets.  In  series  with  the  relay  is  a 
slow-acting  relay,  which  is  unaffected  by  the  stepping  impulses,  but 
will  act  if  any  of  these  are  prolonged.  When  energi.sed,  this 
relay]  closes  the  circuit  of  battery  through  the  ciistributor  to  the 
sotting  magnets.  Selection  is  thus  accomplished  accordingly  as 
the  first  five  impulses  of  a  letter  signal  are  prolonged  or  not.  The 
sixth  impulse  effects  printing. 

The  transmitter  consists  of  a  metal  drum  continuously  rotated  by  a 
motor  not  shown.  Two  earthed  transmitter  batteries  are  connected 
to  fingers,  and  these  make  contact  with  the  drum  through  holes  in  a 
perforated  tape.  The  impulses  are  long  or  short  accordingly  as  the 
holes  in  the  tape  each  side  of  the  feed  holes  are  opposite  to  each  other 
or  displaced.  All  letters  have  the  same  number  of  impulses,  but 
different  time  values,  depending  upon  the  number  of  magnets  to  be 
set.  The  Bucldngham  system  underwent  several  departures  from 
the  simple  system  shown  in  the  Paper,  and  has  long  since  disappeared 
from  practical  work,  but  it  is  noteworthy  as  showing  that  a  step-by- 
step  distributor  can  be  worked  at  speeds  ranging  from  80  to  100  words 
per  minute.      '^ 

The  "^author    describes   the   step-by-step   printing   telegraphs   of 


distributors  being  produced  in  a  local  circuit.  What  has  been  said 
for  the  starting  impulse  applies  to  the  remaining  five  signal  impulses, 
and  no  zero  currents  occur  in  the  line,  while  if  any  paujies  occur  in 
transmission,  protective  negative  line  current  flows  all  the  time. 

At  the  receiving  end  the  ixjlari.sed  line  relay  controls  two  non- 
polarised relays  XPR,  and  Nl^K^.  During  the  time  that  no  trans- 
mission is  taking  place  and  negative  line  current  is  flowing,  XPRj  is 
operated,  but  it  does  not  start  distributors  C  and  D  as  the  circuit  of 
the  escapement  magnet  is  broken  at  the  jxnnt  X.  When  the  positive 
starting  impulse  arrives,  XPRj  is  operated  and  its  second  armature 
A2  closes  the  circuit  of  battery  LBj  to  distributor  C,  conductor  22, 
and  the  escapement  magnet  to  earth.  Distributors  C  and  Djmove 
through  2/24ths  of  the  circle  in  two  steps,  as  explained  in  connection 
with  A  and  B.  After  the  starting  impulse,  the  setting  cycle  com- 
mences, ,ind  the  escapement  is  worked  locally  by  either  of  the  two 
local  relays  and  battery  LBj  through  distributor  D.  tic. 

Provided  the  ratchet  mechanisms  have  about  the  .same  period,  the 
one  will  drive  the  other  perfectly  and  any  change  in  current  from 
positive  to  negative  in  the  line  will  act  to  control  them.  Should  they 
get  out  of  step,  a  pause  of  less  than  a  second  will  automatically  restore 
unison,  since  for  any  but  the  normal  position  a  negative  current  to 
line  will  operate  the  escapement. 
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Fig.  4.— Step-by-step  Printing  Telegraph  (Harrison). 


McCaskey  &  Pierart  and  continues :  The  arrangement  of  the 
Harrison  printing  telegraph,  Fig.  4,  due  to  the  author,  removes  the 
necessity  for  the  zero  unit  in  step-by-step  printing  systems  using  the 
five-unit  code.  The  transmitter  is  arranged  on  the  same  lines  as 
those  previously  described,  and  a  starting  impulse  and  trigger  circuit 
is  provided.  Negative  current  normally  passes  from  the  battery  TB 
through  the  armature  SA  of  the  starting  magnet  SM.  This  current 
will  not  operate  the  distant  distributor,  which  remains  at  rest  until 
the  line  current  is  reversed.  When  a  signal  permutation  is  set  up 
at  the  transmitter  SA  is  attracted  and  locked  by  current  from  th;^ 
positive  transmitter  battery  passing  through  one  winding  of  SM 
where  it  divides,  part  going  through  conductor  21  and  distributor 
A  to  line,  the  remainder  going  through  distributor  B  to  the  leak-relay 
LR.  This  relay  closes  the  circuit  from  battery  B3  through  the  escape- 
ment magnet,  and  both  the  distributors  A  and  B  move  through 
l/24th  of  the  circular  path.  The  circuit  of  LR  is  now  broken  at 
distributor  B  and  this  releases,  breaking  the  circuit  of  the  escapement 
magnet  EM,  when  both  distributors  move  through  another  l/24th  of 
a  revolution.  It  is  to  be  noted  that  current  has  been  on  the  line  the 
whole  time,  the  disconnection  necessary  for  stepping  round  the 


This  printer  can  be  operated  by  a  standard  five-unit  perforated 
tape,  and  can  be  arranged  to  furnish  a  similar  tape  if  required. 

Before  leaving  this  part  of  the  subject  one  other  device  requires 
mentioning.  In  single-channel  printers  since  the  setting  cj'cle  must 
precede  the  printing  cycle,  a  pause  is  necessary  between  letters  while 
the  printing  is  effected.  This  leads  to  waste  of  line  time  and  the 
keyboard  has  to  be  locked.  The  loss  of  line  time  is  not  serioiis,  but 
the  bound  keyboard  is  a  grave  disadvantage.  To  reduce  the  lost  line 
time  to  a  minimum  and  to  approximate  to  a  free  keyboard,  the  print- 
ing is  effected  as  rapidly  as  possible,  which  involves  heav^-  wear  and 
tear.  By  emplojnng  two  groups  of  setting  magnets,  one  group  being 
set  while  the  other  is  effecting  printing,  tlie  printing  and  setting 
cycles  completely  overlap  and  no  waste  of  line  time  occurs,  while 
ample  time  can  be  allowed  for  piinting  and  the  keyboard  is  free. 
Signal  storage  between  the  keyboard  and  the  transmitter  is  also  of 
advantage.  Kirk  Hinirod  was  the  first  inventor  to  apply  this 
prmciple  to  single-channel  sets.  A  description  is  then  given  of  the 
arrangement  due  to  Kirk  Himrod.  All  modern  high-capacity 
piinting-telegraph  systems  depend  for  their  operation  on  the  satis- 
factory maintenance  of  identical  speed  and  phase  between  two  rotat- 
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ing  mechanisms  at  each  end  of  the  line,  and  there  are  two  broad 
aspects  into  which  the  subject  may  be  divided,  viz. :  (1)  Means  for 
obtaining  uniform  angular  velocity  of  the  rotary  device.  (2)  Auto- 
matic methods  of  securing  and  maintaining  a  definite  phase  relation- 
ship between  the  rotating  means  at  each  end  of  the  line. 

The  synchronism  may  also  be  considered  as  (a)  main,  and  (6)  local. 
Under  the  first  sub-heading  falls  the  sjTichronism  between  two 
distributors  with  an  intervening  line  wire  ;  while  the  second  refers 
to  the  synchronism  between  a  distributor  and  its  local  printing  imits, 
all  on  the  same  table  or  adjacent  to  one  another. 

It  is  a  comparatively  easy  matter  to  secure  sj-nchronism  between 
two  rotating  bodies  fixed  on  the  same  instrument  table,  but  when 
these  are  controlled  through  a  line  wire  which  will  be  subject  to 
interruptions  and  the  constants  of  which  may  varj'  from  hour  to  hour, 
disturbances  are  bound  to  arise.  On  the  other  hand,  the  work  of 
driving  distributor  brushes  is  constant,  except  for  non-periodic 
effects  such  as  failure  of  lubrication  or  dust  in  bearings.  With  a 
printer  unit,  however,  the  necessity  for  printing,  paper  feeding,  and 
change  of  case,  will  throw  extra  work  on  the  printer  motor  and  render 
this  liable  to  get  out  of  step  with  its  controlling  distributor. 

To  secure  the  necessary  identity  of  (angular  velocity,  the  first  thing 
to  be  done  is  to  adopt  a  motor  either  havingja  periodic'characteristic 
or  provided  with  some  form  of  governor,  rendering  it  isochronous. 
This  by  itself  is  not  sufficient.  Taking  a  brush  speed  of  4  revs,  per 
min.,  the  contact  arm]of  a  distributor  revolves  14,000  times  as  fast  as 
the'minute  hand  of  a  clock,  so  that  an  extremely  small  difference  in 
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Fio.  5. — Phonic-wueel  Motor  Controlled  by  Vibhatinc;  Rkkd. 

the  going  rate  of  two  distributors  woiild  accumulate  very  rapidly 
if  nicaiis  were  not  j)rnvi(!od  for  intermittently  correcting  the  shift  of 
])hiuio  Iwfore  this  becomes  serious. 

Should  the  two  towns  between  wliich  communication  is  desired 
have  allcniaf ing-currctit  supplies  of  standard  fn-qumry.  then,  by 
using  two  i)(>le  .synchronous  motors  and  gearing  down,  identical 
speeds  and  phase  could  be  maintaine<l.  Tliis  jxjints  to  distribution  of 
stan(Iar(l-frc(|Ufn(V  altcniatiiig  current  over  a  network  of  s|K<(iaI 
wires  to  centres  at  which  di8tribu(t)rH  arv  to  be  ecjuipiK-d,  a  suggestion 
which  has  actually  been  made  by  Crehore  ;  but  the  capital  cost  of 
such  a  sclieine  would  n-nder  it  prohiliif ive.  while  the  jK'ri(Ml»<  of  zero 
current  wo\il(l  be  dangerous.  it  would  i)e  Intter  to  use  two  earthed 
batteries  oppositely  connected  to  lino  through  a  two-part  com- 
mutator, in  any  case,  other  and  more  convenient  measun's  are 
avHila))le. 

Until  comparatively  recently,  indejM'iident  weight  motors  were 
eni]>loved  for  botli  distributor  and  printer  unit-drives,  hut  such 
motors  an"  f.ist  dis.i|>]H'aring  and  need  not  l»o  eonHidere«l.  Shunt - 
Mound  elect rical  motors  worked  off  the  ]x)wer  mains  are  now  generally 
used.  I'n)vi(led  with  a  flywheel  of  .nuitable  energ.v-storing  cajvirity 
such  an  arrangenu<nt  forms  a  very  .steady  drive,  though  not  in  itself 
sufficiently  pn<cise  for  time-dividing  of  the  n-quin**!  acctiracy. 

A  flywhtvl  cannot  alone  give  any  l>erio<lic  (characteristic  to  a 
revolving  system  to  which  it  nu»y  l>o  attached.  It  arts  only  to  kc^ojj 
Vivrifition  of  angular  velocity  within  certain  limits.  When  the 
accelerating  tendency  is  rcmoveti  and  the  angular  velocity  appnwches 


the  normal,  the  surplus  energy  stored  in  the  flywheel  is  given  up, 
retarding  the  return  to  normal  speed.  Thus  instead  of  a  quick 
variation  from  normal  speed  and  an  equally  quick  return,  there  is 
a  smaller  variation  spread  over  a  longer  time.  This  swinging  out  of 
phase  and  back  is  slow  and  can  be  kept  down  to  a  very  small  amount 
just  as  much  as  the  flj'wheel  capacity  of  the  sj'stem  is  increased.  If, 
however,  we  have  a  flywheel  with  a  large  moment  of  inertia,  it  takes  a 
long  time  to  bring  the  whole  system  up  to  speed  ;  rather  a  serious 
matter  in  the  event  of  a  temporary  stoppage,  as  the  whole  printing 
system  is  in  a  state  of  enforced  rest,  and  delay  to  traffic  accumulates. 

Phase  oscillation  may  be  checked  considerably  b}'  viscous  damping 
devices.  The  author  then  discusses  various  damping  de^-ices  and 
methods  of  motor  speed  control. 

The  most  satisfactory  method  of  obtaining  a  motor  -with  a  time 
characteristic  is  to  use  the  so-called  "  Phonic  \Mieel  "  of  Ra^deigh 
and  La  Cour.  This  motor,  which  is  really  a  reversed  inductor 
alternator  used  as  a  sjTichronous  motor,  consists  (Fig.  5)  of  a  toothed 
iron  wheel  W,  and  rotation  is  secured  by  the  alternate  action  of  two 
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Fig.  6. — Method  of  Tr^vmsmitting  and  RECErvrso  CJorbectixg 

Impulses. 

magnets  Mj  and  Mg  energised  by  the  battery  MB  through  two 
contacts  MCS  on  a  vibrating  reed.  The  reed  is  tuned  to  a  definite 
frequency'  by  means  of  a  sliding  weight  SW,  and  is  kept  in  vibration 
by  a  separate  battery  RB,  the  circuit  of  which  is  closed  through  a 
driving  magnet  RM  and  the  contact  RMC.  It  is  important  that  this 
circuit  should  be  distinct  from  the  motor-magnet  circuit  of  the  wheel, 
otherwise  reactions  are  set  up  interfering  with  the  free  vibration  of  the 
reed,  and  the  speed  is  consequently  very  variable. 

After  discussing  the  Baudot  isochronous  governor  the  author 
continues :  The  next  part  of  this  section  of  the  subject  relates  to 
methods  by  which  the  rotating  mechanisms  are  kept  in  step  with  one 
another,  a  line  ^dre  intervenmg.  As  explained  before,  it  is  not 
jx)ssible  to  get  two  motors  to  rim  absolutely  in  step  indefinitely,  and 
therefore  one  motor  is  the  "  standard  clock  "  of  the  system,  the  other 
being  the  secondary  or  controlled  clock.  The  latter  is  arranged  to 
nin  either  faster  or  slower  than  the  standard  clock  so  that  it  gains  or 
loses  J  deg.  to  1 J^  deg.  per  revolution,  the  exact  figure  depending  ujxtn 
circumstances.     Referring  to  Fig.  6,  A  is  the  master  or  correcting 
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l"i<;.  7. — Effect  of  Orientation  of  Receivino  Correctino  Seo.ment. 

distributor,  and  B  the  controlled  or  corrected  distributor.  Each 
distributor  jxisses-ses  a  pair  of  correcting  contacts,  a  transmitting  jwiir 
at  A  coimected  to  two  earthed  batteries,  and  the  recei\-ing  i>air  at 
B.  of  which  one  is  left  disconnected  and  one  earthed  through  a 
jxtlari.siHl  relay  PR. 

If  both  distributor  contact-brush  arms  arrive  at  12  o'clock 
simultaneously,  the  jKisitive  transmitting  batters-  at  A  will  find  no 
circuit  at  B.  since  tlie  12  o'clock  segment  there  is  disconnected. 
During  their  ])assage  over  the  second  segments  of  each  j>air,  a  negative 
cjirrent  pit.s.ses  from  the  batterv  over  the  line  and  through  PH.  which 
remains  in  the  jxKsition  sliowu.  viz..  with  it.s  armature  on  the  left-hand 
contact.  After  one  or  two  revolutions  the  distributor  at  H  will  have 
gaincfl  on  A  to  sucli  an  extent  that  it  w  ill  ]x%s.s  over  its  a<Mivc  receiving 
segment  while  .\  is  i>as.sing  over  its  12  o'clock  .segment  connected  to 
the  ]xisitive  b.itterv.  The  i>olaris<Hl  relay  PR  will  now  move  it« 
armature  on  to  its  right-hand  contact,  and  correction  will  lie  effected 
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in  some  suitable  manner  so  that  the  two  brush  arms  start  the  next 
revolution  in  phase. 

In  Fig.  7  the  effect  of  shifting  the  active  correcting  segment  at 
station  B  is  shown.  If  this  contact  is  moved  to  3  o'clock,  the  brush 
arm  will  ultimately  "  come  in  "  at  this  point,  and  the  two  arms  will  be 
90  deg.  out  of  phase,  B  leading.  If  the  contact  is  shifted  counter- 
clockwise to  9  o'clock,  B  will  come  in  90  deg.  out  of  phase,  lagging. 
Both  of  these  positions  would  result  in  the  wrong  letter  being  printed, 
and  it  is  evident  that  the  position  of  the  receiving  correcting  segment 
is  critical. 

He  next  deals  with  methods  of  "  finding  the  letter,"  Murray's  one- 
segment  correction,  "  step  back "  correcting  mechanism,  and 
arrangement  between  printing  and  distributor  units. 

The  author  discusses  interference  between  incoming  and  outgoing 
signals,  double  echelon  and  multiplex  repeater  working  and  then 
proceeds  Jas  follows  :  It  is  evident  that  for  very  long  lines  re- 
transmission by  relays  with  a  minimum  number  of  repeating  points 
would  seriously  reduce  the  speed  ;  the  French  Administration  have 
therefore  introduced  an  apparatus  for  repeating  purposes  which  they 
call  a  re-transmitter,  whereby  the  signals  are  repeated  onward  in  as 
perfect  a  form  as  that  in  which  they  left  the  originating  transmitter. 
Fig.  8  represents  in  principle  this  device.  Sectors  1  and  3  of  the 
distributor  at  the  repeating  station  are  used,  1  for  incoming  signals 
from  the  transmitting,  and  3  for  outgoing  signals  to  the  distant 
receiving  station,  respectively.  During  the  passage  of  the  contact- 
brush  arm  over  segments  I  to  5  of  sector  1,  five  setting  magnets  SM 
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Fig.  8. — Principle  of  the  Retransmitter. 

are  operated  in  accordance  with  the  letter  signal  received.  These 
magnets  have  two  windings  and  are  arranged  for  margmal  operation, 
so  that  the  signal  is  stored  although  the  setting  currents  are  transient. 
Each  setting  magnet  controls  five  contact  springs  which  represent 
the  transmitter  at  the  originating  station.  The  re-transmitter  is,  in 
fact,  a  remotely  controlled  transmitter,  and  it  may  be  remarked  that 
it  can  be  replaced  by  a  receiving  perforator  controlled  by  sector  1, 
the  tape  being  placed  in  an  automatic  transmitter  for  retransmission 
over  the  second  section  of  the  line.  In  this  case,  if  required,  the 
further  section  of  the  line  may  be  connected  to  a  second  distributor 
more  or  less  independent,  both  as  to  speed  and  phase,  of  the  distributor 
through  which  the  signals  are  received. 

When  the  contact-brush  arm  passes  over  sector  3  the  stored  signal 
is  sent  out  and  it  is  evident  that  this  wUl  be  perfect  and  identical 
with  the  signals  at  the  originating  station.  After  re-transmission, 
the  re-set  relay  RSR  is  energised  through  contacts  on  the  distributor, 
and  battery  B  is  momentarily  discomaected,  the  magnets  SM  thereby 
releasing  their  armatures  which  go  to  normal  ready  for  the  next 
signal.  The  phase  difference  allowable  between  the  setting  and  re- 
transmitting cycles  greatly  increases  the  flexibility  of  the  multiple 
printing  telegraph,  as  the  examples  following  clearly  show. 

Using  re-transmitters,  it  is  possible  to  repeat  in  both  directions 
from  circuit-worked  quadruple  to  a  2-way  or  double.  In  connecting 
a  channel  on  the  double  to  a  channel  on  the  quadruple,  it  is  only 
necessary  to  observe  that  transmission  from  the  one  to  the  other  does 
not  take  place  in  the  similar  semi-diameters  of  the  two  distributors. 
That  is  to  say  if  the  setting  process  occurs  between  0  deg.  and  180  deg., 
the  transmitting  cycle  must  take  place  between  180  deg.,  360  deg. 


The 


Both  the  double  and  the  quadruple  revolve  at  the  same  speed, 
storage  feature  of  the  re-transmitter  makes  this  po.ssible. 

The  succeeding  illustration.  Fig.  9,  shows  transmission  on  two 
channels  from  a  quad  to  a  triple. 

This  arrangement  has  been  applied  to  the  circuit  from  Paris  to 
Algiers,  Marseilles  being  the  repeating  station.  Two  cables  across 
the  Mediterranean  are  involved,  one  for  the  up  and  the  other  for  the 


PARIS 


Fig.  9.— Repetition  between  Quadruple  and  Triple  Distributors 
BY  Means  of  Re-transmitters. 

down  traffic.  This  is  necessary  as  the  difference  of  phase  due  to  line 
lag  is  about  90  deg.,  and  2-way  working  on  a  single  cable  would  waste 
line  time  as  only  a  single  channel  each  way  would  be  possible. 

{To  be  concluded.) 


COAL-CUTTING  MACHINERY  IN  1914.* 


Compared  with  1913,  there  is  a  considerable  diminution  in  the 
quantity  of  coal  cut  by  means  of  these  machines,  the  total  being 
24,274,517  tons,  showing  a  decrease  of  335,441  tons. 

In  the  following  table  is  given  the  number  of  machines  and  kind 
of  motive  power  used  in  the  divisions  inspected  during  1914  : — 


No.  of 
collieries 

where 

machines 

are  at  work 

No.  of 
ma- 
chines. 

Worked  by 

Mineral 

ob- 
tained 
(tons). 

No.  of 

Division. 

Elec- 
tricity. 

Com- 
pressed 
air. 

veyors 

at  coal 

face. 

Scotland    

230 

92 

117 

95 

58 
60 

913 
702 
725 

399 
131 
223 

747 
156 
350 

34 
44 

84 

166 
546 
375 

365 

87 
139 

9  195  645 

i->« 

Northern  

3  574  312      KS 

York  &N.  Mid.  . 

Lane,  N.  Wales 

and  Ireland  . . . 

South  Wales 

Mid.  &  Southern 

7,133,139 

2,089,572 

634.821 

1,647,028 

116 

27 
63 

6 

Total  in  1914    ... 

652 

3.093 

1,415       1,678 

24.274,517 

408 

Total  in  preced- 
ing vear 

676 

2,897 

1,307       l-.'i90 

24,609,958    ^~~ 

In  the  table  below  will  be  fouiid  the  location  and  type  of  machines 
installed  : — 

Number  in  use. 

Kind  of 
machine. 

Scot- 
land. 

Nrthn. 

York  Lane,  N. 
and  N.  Wales   & 

Mid.     Ireland. 

1 

South 
Wales. 

Mid. 

and 

Sthm. 

Total. 

Driven  by  electy. 
Disc    

515 

216 

12 

2 

2 

58 

33 

63 

2 

157 

87 

104 

"2 

7 
19 

8 

3 

38 

3 

35 
20 
29 

775 

Bar     

413 

Chain 

219 

Percussive     

Rotary  heading  . 

4 
4 

Total      

747 

156 

350 

34 

^-^ 

84 

1.415 

Driven     by     com- 
pressed air — 
Disc    

119 

7 

40 

61 

15 

8 

451 

11 

175 

60 

35 

99 

6 

117 

34 

5 

209 

1 

29 

14 

6 

20 

94 

5 

487 

Bar     

172 

Chain 

75 

Percussive     

Rotary  heading  . 

922 
22 

Total      

166 

546 

375 

"  365 

87 

139 

1.678 

Total  in  1914  . 

913 

702 

725 

399 

131 

223 

3.093 

Total  in  preceding 
vear   

876 

665 

673 

393 

115 

175 

2,897 

*  From  Part  II.  of  the  '"Annual  Report  on  Mines  and  Quarries  for  1914.' 
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must  reach  us  as  much  earlier  as  possible,  but  not  later  than  WEDNES- 
DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
ofBces  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
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A  MYTH  AND    A  MORAL. 

Encouraged  by  the  non-technical  press,  electricity  users 
have  come  to  the  conclusion  that  the  principles  underlying 
the  sale  of  electrical  energy  are  so  many  and  varied,  and  of 
so  complex  a  character  as  to  make  it  impossible  for  them  to 
understand  the  facts  on  which  the  charges  are  based. 
Nothing  is  more  harmful  to  the  development  of  electrical 
enterprise  than  the  encouragement  of  the  absurd  belief  that 
there  is  any  fundamental  difference  between  the  principles 
underlying  the  sale  of  electrical  energy  and  of,  say,  pots  and 
pans,  dry  goods  and  drapery.  In  the  past  there  has  been 
far  too  much  talk  about  the  mystery  of  electricity,  and  in 
many  cases,  even  at  the  present  time,  it  is  this  so-called 
mystery  which  sorely  puzzles  the  user  when  the  question 
of  tariffs  is  discussed.  The  many  systems  of  charging  for 
current  used  for  lighting  purposes  are,  of  themselves,  suffi- 
cient to  scare  prospective  customers.  Not  only  are  differ- 
ent systems  in  use  in  different  towns,  but,  to  make  matters 
worse,  in  some  cases  the  user  has  the  option  of  several 
alternative  systems  in  a  given  town,  and  this  forms  one  of 
the  most  important  assets  of  the  gas  industry.  \ 

In  an  address  to  the  Junior  Engineering  Society  nearly^ a 
(|uarter  of  a  renturv  ago  the  late  Dr.  .John  Hopkinsox  laid 
down  the  principle  that  "  the  charge  (or  a  service  rendered 
should  bear  some  relation  to  the  cost  of  rendering  it.  In 
electricity  supply  the  cost  of  rendering  a  service  is  made  up 
of  two  parts,  of  which  one,  in  a  given  generating  station,  is 
itidopendcnt  of  the  output,  and  the  other  is  directly  pro- 
portional to  the  output.  The  several  items  entering  into 
each  of  these  charges  are  well-known.  This  is  the  prin- 
ciple underlying  Mr.  Arthur  Wrip.ht's  maximum  demand 
system  of  charging  for  electricity  supply — a  system  which 
in  thonry  and  juactice  is  equitalile  both  to  the  supply 
authority  and  to  the  user.  Of  the  "  ^Vright  ""  system  it 
may  bo  said  thata.s  a  rational  method  it  is  unique.  In  prac- 
tice, however,  it  is  found  that  the  system  is  regarded  un- 
favourably by  those  who  realise  that  the  base  price  depends 
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on  circumstances  over  which  they  have  little  control.  More- 
over, with  the  maximum  demand  system  the  ordinary 
consumer  has  difficulty  in  determining  the  base  price,  and 
the  indicator  does  not  discriminate  between  peak  and  off- 
peak  demands. 

We  agree  that  the  charge  for  a  service  rendered  should 
bear  some  relation  to  the  cost  of  rendering  such  service,  but 
we  are  strongly  of  the  opinion  that  this  applies  with  greater 
force  to  a  well-established  enterprise  than  to  a  newly- 
founded  one.  To  ensure  the  ultimate  success  of  the  latter 
it  is  necessary  to  encourage  custom  in  the  first  place  by 
making  sacrifices,  particularly  if  the  business  of  the  keenest 
competitor  happens  to  be  sufficiently  old  established,  well 
conducted  and  organised  to  be  in  a  position  to  make  sacri- 
fices with  little  more  than  temporary  inconvenience.  As 
an  illustration  of  this  may  be  mentioned  the  campaign  con- 
ducted by  the  late  National  Telephone  Co.  on  the  inagura- 
tion  of  the  municipal  telephone  services.  It  will  be  remem- 
bered that  the  campaign  was  conducted  relentlessly,  and  had 
the  charge  for  the  service  been  made  by  the  new-comers 
to  bear  proper  relation  to  the  cost  of  rendering  it,  they  would 
not  have  been  able  to  put  up  as  game  a  fight  as  they  did. 

In  private  power  supply  companies  and  in  municipally- 
owned  power  stations,  controlled  by  far-seeing  business 
men  strong  enough  to  carry  the  votes  in  Council  chambers, 
it  is  a  relatively  easy  matter  to  provide  for  contingencies 
and  to  make  momentary  sacrifices.  But  when  the  profits 
resulting  from  immature  enterprises  are  unwisely  distri- 
buted, or  are  dealt  with  by  financial  profligates,  the  inevit- 
able result  is  that  those  responsible  for  the  conduct  of  such 
enterprises  find  it  impossible  to  tide  over  a  period  of 
acute  depression.  On  account  of  unwise  distribution  of 
profits  and  of  profligacy  during  successful  years  the  finances 
of  the  electric  supply  stations  in  some  of  our  non-industrial 
towns  are  to-day  crippled.  We  admire  those  who  have  had 
the  pluck  to  encourage  the  power  consumer  by  offering 
attractive  tariffs,  and  who  have  obtained  power  loads  in 
spite  of  fierce  opposition  and  hostile  criticism.  But  for 
these  loads  some  of  our  power  stations  would  undoubtedly 
be  insolvent  at  the  present  time. 

In  these  columns  we  have  repeatedly  urged  the  advisa- 
bility of  building  up  large  reserve  funds,  of  lowering  the 
price  of  current,  of  developing  the  power  load  and  of  buying 
plant  out  of  revenue.  By  some  the  power  load  has  been 
looked  upon  as  a  kind  of  by-product,  and  the  opinion  has 
often  been  expressed  that  power  loads  are  furnished  at  the 
expense  of  the  lighting  customers.  The  past  year  has  proved 
the  fallacy  of  this  in  many  of  our  industrial  towns,  and  if  the 
power  load  is  a  by-product  it  is  a  case  of  the  tail  wagging 
the  dog  with  a  vengeance.  During  the  next  few  years  we 
shall  not  be  surprised  to  find  the  power  load  regarded  as 
the  principal  source  of  revenue  of  electric  power  stations,  as 
indeed  it  should  be,  no  matter  whether  people  derive  their 
means  of  livelihood  from  industrial  or  agricultural  pursuits. 
As  yet,  and  notwithstanding  the  progress  of  the  last  decade, 
we  are  barely  on  the  fringe  of  the  electrification  problem. 
Many  people  do  not  yet  realise  that  for  lighting  his  home 
man  requires  relatively  little  power,  and  progress  in  the  art 
of  lamp  manufacture  will  lessen  this.  To  help  him  in  his 
industry  he  finds  it  necessary  largely  to  augment  his  power, 
and  experience  shows  that  the  ratio  is  an  ever-increasing 
one. 

The  talk  of  economy  must  necessarily  be  mere  verbiage  as 
long  as  we  have  millions  of  horse-power  of  steam  engines 
each  gnawing  at  the  vitals  of  prosperity,  and  as  long  as  each 
member  of  the  community  is  allowed  to  squander  that 
which  has  appropriately  been  called  the  heritage  of  all  the 


ages.  When  we  begin  to  practise  economy  in  earnest,  the 
lighting  load— a  load  of  a  few  hours'  duration  per  dav  and 
for  only  six  months  in  the  year— will  itself  be  the  by- 
product saleable  without  meter  at  a  graded  percentage  of 
the  rateable  value  of  a  consumer's  premises. 


REVIEWS. 

[Copies  of  the  undennentloned  works  can  be  had  from  The  Electrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  books  published  under  2s  Add 
10  per  cent  for  abroad  or  for  foreign  books.! 


A  Treatise  on  Light.     By  R.  A.  Houstocx,  M.A.,  Ph.D.,  D.Sc 
(London  :  Longmans,  Green  &  Co.)     Pp.  xi.-f-478.      Price  Ts.  6d.net. 

Many  text-books  on  light  have  recently  been  published,  and 
at  first  sight  it  would  appear  unnecessary  to  add  to  their 
number ;  but  the  able  manner  in  which  Dr.  Houstoun  has 
dealt  with  the  application  of  modern  electrical  theory  to  the 
study  of  light  renders  his  book  a  most  valuable  addition  to  the 
literature  of  the  subject. 

The  work  is  divided  into  four  parts.  Part  I.  deals  with 
geometrical  optics,  and  in  addition  to  the  matter  usually 
discussed  under  this  heading,  it  contains  an  instructive  chapter 
on  the  properties  of  thick  lenses,  and  the  defects  of  lenses  and 
mirrors  due  to  chromatic  and  spherical  aberration.  Part  II. 
is  concerned  with  interference,  diffraction  and  polarisation. 
The  section  on  diffraction  is  treated  graphically,  in  the  main, 
and  in  the  author's  able  hands  the  evaluation  and  use  of 
Fresnel's  Integrals  is  shorn  of  all  "  f right fuLaess."  Chapter 
XIII.  on  Optical  Kotation  should  be  of  peculiar  interest  to 
engineers  in  that  it  contains  a  full  description  of  the  optical 
determination  of  the  distribution  of  stress  in  those  structures 
which  are  not  amenable  to  elementary  mathematical  treat- 
ment. Small  xylonite  models  of  the  structure  under  investiga- 
tion are  placed  between  two  Nicols  set  to  extinction.  The 
unstrained  parts  of  the  model  appear  black,  the  other  parts 
taking  on  tints  according  to  the  degree  of  strain  they  experi- 
ence By  placing  in  the  field  a  model  of  simple  form  for  which 
the  stress  distribution  is  thoroughly  understood,  and  com- 
paring tints,  the  stress  at  any  point  in  the  unknown  model  is 
obtained  from  its  colour  directly  in  Ibs./sq.  in.  Part  III.  deals 
with  spectroscopy,  photometry,  &c.,  and  contains  a  detailed 
description  of  recent  research  in  the  study  of  ultra-violet,  and 
infra-red  rays  and  spectro-photometry.  The  ''  Electron " 
explanation  of  the  Zeeman  effect  is  cleverly  handled. 

Part  IV.  on  the  mathematical  theory  of  the  nature  and 
propagation  of  light  is  absorbingly  interesting,  and  the  author 
is  to  be  heartily  congratulat^d  on  the  very  able  manner  in  which 
he  has  presented  his  facts.  The  whole  is  based  on  the  hvpo- 
theses  of  the  electron  theory.  Maxwell's  equations  are  modiied 
to  meet  the  requirements  of  this  theory,  and  ai-e  subsequeutly 
used  to  obtain,  among  other  things,  the  well-known  dispei-sion 
formulae  for  prisms.  This  forms  a  distinct  advance  on  any- 
thing which  has  yet  foimd  its  way  into  text-books  on  light. 
The  whole  work  is  well  got  up,  is  profv.sely  illustrated,  and 
abounds  in  examples  of  a  practical  nature.  It  is  to  be 
unreservedly  reconamended.  W.  H.  Bilson. 

Experimental  Harmonic  Motion.  By  G.  F.  C.  Searle,  ScD..  F.R.S. 
(Cambridge  :   University  Press.)     Pp.  x.-f  92.     4s.  od.  net. 

To  many  it  will  come  as  a  surprise  that  at  one  of  our  oldest 
seats  of  learning,  mechanics,  heat,  fight,  electricity  and  mag- 
netism are  taught  in  the  same  rooms,  which  means  that  nearly 
all  the  apparatus  has  to  be  such  that  it  can  be  readily  moved 
from  place  to  place.  The  author  of  the  book  under  re\-iew  tells 
how  in  his  class  at  the  Cavendish  Laboratory  they  have  to  be 
content  with  what  he  describes  as  rapid  physics,  and  goes  on  to 
state  that  there  have  been  sometimes  over  50  students  working 
in  the  class  at  the  same  time.  Students  working  through  the 
course  on  "  Experimental  Harmonic  Motion  "  at  the  Cavendish 
Laboratory  under  Dr.  Searle  will  think  nothing  of  the  incon- 
venience under  which  their  work  is  carried  out,  and  such  con- 
ditions have  compensating  advantages. 

The  book  contains  two  chapters  and  an  appendix.     In  the 
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first  chapter  the  elementary  theory  of  harmonic  motion  is  oiven, 
and  in  the  second  chapter  are  given  notes  and  14  experiments. 
The  latter  are  decidedly  good,  and  it  is  pleasing  to  note  that 
much  of  the  apparatus  may  be  made  in  practically  any  labora- 
tory by  those  possessing  slight  mechanical  skill.  The  author 
gives  an  introductory  note  on  most  of  the  experiments,  and 
follows  up  viith  the  theory  of  the  experiment ;  concise  experi- 
mental details  are  then  given,  and  in  every  case  a  practical 
example  brings  the  section  to  a  closa.  We  have  nothing  but 
praise  for  the  book,  and  the  fact  that  the  author  treats  the  sub- 
ject more  from  the  point  of  view  of  the  physicist  than  of  the 
engineer  does  not  limit  the  usefulness  of  the  book.  Much  of 
an  engineer's  work  consists  in  the  making  of  accurate  measure- 
ments and  in  the  recording  of  data.  In  this  work  the  engineer 
has  much  to  learn  from  the  physicist.  We  believe  that  a 
further  volume  on  the  same  lines  dealing  with  damped  vibra- 
tions and  allied  matters  would  be  appreciated  by  many  students 
as  well  as  by  those  teachers,  who,  Uke  the  author,  have  to  be 
content  with  rapid  physics. 


Elementary  Lessons  in  Electricity  and  Magnetism.    By  S. 

Tho.mi'.son,  1'".R.S.     (London  :    Macmillan  <t  Co.)      Pp.  xvi.-f  7 


4s.  6d 


P. 
44. 


This  volume  is  a  new  edition  of  a  book  that  needs  no  recom- 
mendation. The  book  is  probably  more  widely  used  than  anv 
other  on  the  subject,  and  is,  beyond  question,  well  known  to 
most  of  our  readers.  The  first  edition  was  published  nearlv 
35  years  ago,  and  after  being  reprinted  18  times,  a  new  edition 
appeared  in  1895.  This  edition  was  re-printed  no  less  than  21 
times. 

For  the  purpose  of  the  present  edition  the  entire  work  has 
been  completely  revi.scd,  and  in  many  parts  re-written. 
Progress  in  the  development  of  the  industrial  applications  of 
electricity  has  been  so  great  in  the  past  decade  as  to  necessitate 
the  remodelling  of  the  latter  half  of  the  book,  and  new  chapters 
dealing  with  wireless  telegraphy  and  modern  conceptions  of  the 
electron  have  been  added. 

We  venture  to  think  that  the  book  owes  much  of  its  popularity 
to  the  fact  that  the  author  is  an  experienced  teacher.  ,\s  such 
he  is  al)l<'  to  present  the  several  branches  of  the  subject  in 
logical  .HfMjuence,  and  to  give  the  exact  amount  of  information 
required  by  a  beginner.  The  latter  will  not  regard  his  education 
as  complete  when  he  has  finished  reading  '' Thonij),son,"  but 
hnng  pro  peril/  grounded  he  will  be  able  to  turn  to  nion-  ambitious 
works.  For  this  reason  "  I'^lcmcntary  L<'.s.s()ns  in  I^lcctricity 
and  -Magneti.sm  "  may  be  regarded  more  as  an  institution  than 
as  a  nuMv  hook.  The  only  criticism  we  have  to  make  is  in  con- 
nection with  the  index.  The  numlx-rs  given  n-fer  to  the 
numbered  jjaragraphs,  as  in  the  former  editions,  instead  of  to 
the  pages.  From  experience  we  know  that  this  is  liable  to 
luiike  ojie  a  little  impatient. 


MEANS   FOR  PRODUCING  A    SPARKLESS   BREAK  OF 
AN  INDUCTIVE  CIRCUIT. 

IIY  T.  V.  WALL,  D.SC,  D.KNG. 

flHvnnnry.- -T\u<  author  iiivoHtinntos  innthomntionlly  tin-  rurr.ni  .md 
voltngo  eurvos  when  nn  inductive  circuit  is  cloned.  If  tlic  rcKintnnco  i» 
nojfliKihlo  nnd  tho  circuit  in  cloned  at  the  moment  when  tin- wnvo  of 
iipp  icd  iircsNure  juih.wch  through  its  zero  value,  there  renulfs  a  nnidiroc 
tional  current  jjulsatinn  Ih-I  ween  zero  and  a  maximum  value,  and  the 
circuit  can  Ih>  broken  »parkleK«|y  wheiuner  the  current  is  74<ro  ttocnuxe 
the  voltage  is  then  also  zero.  The  author  nhown  that  tho  ofTect  of 
resistance  may  Ih<    comi>onsated  hy  supMim  i  continuous  current 

prcsBure.  and  tl^ll^<  sjiarkletis  breaking  may  I  d  also  in  I  his  case. 

Practical  resullti  confirm  the  theorv. 


For  niany  years  attempt^s  Imve  been  made  Ui  pnnide  mean.s 
lor  obtaming  a  sparkless  bn<ak  of  an  inductive  circuit  in  whirli 
a  liirg(>  amount  of  energy  is  involved.*  An  example  of  stich 
a  eireuit  is  (oimd  in  the  case  «)f  a  solenoid  employed  t^>  give  a 
reriproeiiting  motion  t«  a  plunger.     As  far  as  the  writer  Ls 

•  One  of  tho  mom  rwent  attempUi  is  that  of  L.  Schuolor.  "  E.T.Z.." 
•nU.  imgcs  603  and  589. 


aware,  however,  the  method  explained  under  the  heading 
Case  3,  in  the  following,  is  the  first  practical  solution  of  this 
problem. 

In  order  that  the  subject  may  be  dealt  with  as  clearlv  as 
possible,  the  ideal  case  of  a  circuit  with  a  negligibly  small 
resistance  will  be  examined  first.  The  modification  of  the 
conditions  due  to  resistance  will  then  be  discussed  and  finally, 
the  means  for  compensating  for  the  harmful  effect  of  resistance 
will  be  explained. 

Case  1. — Suppose  that  we  have  a  coil  of  which  the  resistance 

is  negligibly  small  and  the  inductance  is  L  henrys.     If  a  P.D. 

e=E  sin  ojt  be  applied  to  the  terminals  of  this  coil,  the  fol- 

di 
loNving    relationship    wiU    hold,    viz.,     L—  =E  sin  ojt.     The 


solution  of  this  equation  is 


dt 


E 


i=A ^cos  cot, 

coL 

in  which  A  is  a  constant. 

The  magnitude  of  the  constant  A  is  determined  by  the  initial 
conditions.  At  present  we  shall  only  consider  the  case  for 
which  the  circuit  is  closed  at  the  moment  when  the  E.M.F.  is 
zero.     Hence  we  have  t=0,  i=0,  e=0.     From  this  it  follows 

E 
that  A=    _ .  and  therefore  the  current  is  given  by  the  ex- 


coL' 


pression 


._  E^ 
ojL 


-cos  oyt). 


This  expression  shows  that  if  the  circtiit  be  closed  at  the 
xuoment  when  the  E.M.F.  is  zero  and  if  the  P.D.  at  the  ter- 


Fio.  1. — Ideal  C.^lSe  of  CiRcnrr  wfthoct  Resistaxce.  _^CiBcrrr 

CLOSED  WHEN  THE  APPLIED  PbESSURK  IS  ZeBO. 

Applied  pressure  e=200  sin  314/.    Current  »=6-37(l  -cos  314/ ). 

miuals  of  the  coil  vary  sinusoidally,  the  current  in  the  circuit 
is  unidirectional.  It  may  be  noted  in  passing  that  it  can 
b(>  proved  that  this  result  (as  regards  the  unidirection 
of  the  current)  is  also  true  for  any  symmetrical  wave-form  of 
aj>])lied  P.D.  and  not  merely  for  a  sinusoidal  wave-form.  The 
expression  given  above  also  shows  that  the  current  reaches  a 
maximum  value  which  is  twice  the  maximum  corresponding  to 
the  normal  conditions  of  working  in  which  the  current  wave 
lags  by  90  deg.  on  the  wave  of  the  P.D. 

As  an  exam]>le,  let  us  suppose  the  value  of  the  indurtanre  L 
to  be  O-l  henry,  the  maximum  value  of  the  applied  P.D.  to 
Ih?  2(X)  volts,  and  the  supply  fre«iuency  to  be  bO  cycles  per 
second,  i.e.,  co=27r50=314.     The  current  will  then  be 

t=G37(l— cos  cot). 

In  I'^ig.  1  the  curves  of  the  applied  I'.D.  e,  and  the  current  t 
are  shown  as  functions  of  the  time.  Two  cycles  only  of  these 
<urve.s  an'  shown.  These  two  cycles  are  identical,  as  are  all 
succeeding  cycles.  It  will  be  noticed  that  the  current  reaches 
the  zero  value  when  the  P.D.  is  zem.  and  also  that  the  current 
never  l>ocomes  negative.  It  follows  that  if  the  circuit  be 
closed  at  the  instant  at  which  the  pn»s8ure  is  zero  the  current 
riMches  zero  aft^er  one  cycle  of  the  prt^ssure  wave.  Conse- 
•juently,  if  the  rircuit  be  opened  at  the  moment  at  which  both 
the  pn'ssure  .jud  ctirrent  are  zero  there  can  be  no  sjiark  bi^cause 
at  that  instant  the  circuit  is  completely  dead.     Moreover,  the 
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current  curve  is  very  flat  in  the  neighbourhood  of  its  zero  value 
and  hence  there  will  be  little  danger  of  sparking  if  the  circuit 
is  opened  at  some  moment  which  is  nearly,  but  not  precisely, 
the  most  favourable. 

This  case  is,  however,  an  imaginary  one,  since  in  practice  a 
coil  cannot  be  obtained  such  that  its  resistance  is  negligibly 
small. 

Case  2. — We  shall  now  consider  how  the  behaviour  is 
rdodified  due  to  the  resistance  of  the  coil. 

Let  the  inductance  of  the  coil  be  L  henry s  and  the  applied 
P.D.  be  e=E  sin  cot  as  before.  Further  let  the  resistance  of 
the  coil  be  R  ohms. 

The  equation  for  the  current  in  the  circuit  is  now 

L-r+Rt=E  sin  wt. 

at 

The  solution  of  this  equation  is 

E  _':f 

■\/W-{-{coLY 

where  tan  ^  =  -  and  A  is  a  constant  depending  on  the  initial 

conditions.     If  the  circuit  be  closed  at  the  instant  at  which 
the  E.M.F.  is  zero  we  have  i=0,  e=0,  i=0.     This  gives 

A=~r_-s   — — sm  p. 


t=- 


VR'+(coL)2 

[sin(co«— /3)+£~L"sin  /3]. 


-^t. 


Hence 

VR'+(coL)2 

This  expression  shows  that  the  current  is  compounded  of 

E 
two  terms,  viz.,  (1)  a  term  h  =  ~^^^,  ,    t  xo^in  Icot—B),  which 

corresponds  to  the  normal  condition  of  the  current  lagging  by 
an  angle  ^  on  the  terminal  P.D. ;   and  (2)  a  logarithmic  term 

_Rl  E 

*.j=e   L  -  sin  B, 

which  decays  at  a"rate  depending  on  the  ratio  of  the  resistance 
to  the  inductance  of  the  coil. 
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"urrent. 
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Fig.  2a. — Showing  the  Disturbing  Effect  of  the  Resistance  of  the 

Circuit.     Circuit  Closed  when  Applied  Pressure  is  Zero. 

Applied  pressure  e=200  sin  314/.      Current  component ;]  =6-29  sin  (314/— 81"). 
Current  compon  ent  in^b'l'itr^'^t  sin  81°. 

After  an  indefinitely  long  time  the  second  term  disappears 
and  the  first  term  alone  remains.  In  practice  the  logarithmic 
term  will  usually  become  negligibly  small  after  the  applied 
P.D.  has  passed  through  the  first  few  cycles.  As  an  example, 
suppose  that  L=Orl  henry,  E=200  volts,  co=27r50==314, 
R=5  ohms.     The  current  will  then  be 

*=6-29[sin(co<-8r)-t-^        sin  81°J. 

In  Fig.  2a  two  cycles  of  the  wave  of  applied  P.D.  are  shown 
and  the  two  components  of  the  corresponding  current  wave 
are  also  shown. 

In  Fig.  2b  two  cycles  of  the  wave  of  applied  P.D.  are  shown, 
and  also  the  resultant  current  wave  which  is  obtained  by 
adding  algebraically  the  corresponding  ordinates  of  the  two 
component  current  waves  of  Fig.  2a. 

From  Fig.  2b  it  is  obvious  that  if  the  circuit  is  closed  when 
the  E.M.F.  is  zero,  the  current  and  P.D.  never  again  reach 
their  zero  values  simultaneously.  The  current  gradually 
settles  down  to  a  sine  wave-form  lagging  by  81  deg.  on  the 
wave  of  the  terminal  P.D.     It  is  thus  impossible  to  open  the 


circuit  without  generating  a  spark  in  those  cases  in  which  the 
circuit  has  an  appreciable  re.sLstance.  Such  cases_are  the  only 
ones  which  occur  in  practice.  '*•  ■i '       ', 

If  it  be  attempted  to  open  the  circuit  when  the  current  is 
zero,  there  is  a  large  HM.F.  in  the  circuit.  The  lea.st  deviation 
from  this  moment  will  cause  sparking  and  clearly,  in  practice, 
it  is  impossible  to  obtain  the  mathematical  precision  of  opera- 
tion which  is  implied  by  the  requirement  of  opening  the  circuit 
when  the  current  is  zero.  Even  if  this  were  possible,  the  P.D 
across  the  break  in  the  circuit  would  probably  cau.se  a  spark 
to  jump  across  the  gap.  If  the  circuit  be  opened  when  the 
pressure  is  zero,  there  is  a  current  flowing  and  this  must  be: 
interrupted,  thus  causing  a  spark. 
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Fig.  2b.- 


-Showing  the  Resultant  Current  Wave  obtained  Br 


taking  the  Sum  of  the  Components  i,  and  ?,  of  Fig.  2a. 

Case  3. — The  writer  has  now  succeeded  in  so  compensating 
the  efiect  of  the  resistance  of  the  circuit  that  the  ideal  con- 
ditions of  Case  1  may  be  actually  realised  in  practice.* 

Suppose  we  apply  to  the  terminals  of  the  inductive  coil  a 
P.D.  which  is  compounded  of  a  sinusoidal  alternating  pressure 
wave  and  a  continuous  current  pressure.  Such  a  composite 
P.D.  would  be  obtained  by  connecting  a  storage  battery  or  a 
continuous  current  generator  in  series  with  the  source  of 
alternating  pressure.  The  resultant  P.D.  at  the  tentiinals  of 
the  coil  would  then  be  alternating,  but  the  maximum  value  on 
one  side  of  the  zero  line  would  be  greater  than  on  the  other. 

An  example  of  such  a  composite  pressure  wave  is  shown  in 
Fig.  3.     If  we  assume  the  time  at  which  the  resultant  pressure 


Fig.  3. — Pressure  Wave  Compounded  of  a  Continuous  Current 
Component  V  and  an  Alternating  Component  e  =  E  sin  u/. 

is  zero  to  be  the  zero  of  time,  the  sinusoidal  component  of  the 
pressure-wave  may  be  written  E  sin(a)<— a). 

If  V  be  the  magnitude  of  the  continuous  current  component, 
of  the  pressure  wave,  we  have  for  the  pressure  at  any  time  t 
e=V-f  E  sin  {ost—a). 

Since  for  <=0,  e=0,  it  follows  that  V=E  sin  a,  and  this  gives 

the  value  of  the  angle  a  in  terms  of  V  and  E.     The  following 

equation  will  then  be  true[: 

di 
L7,+Ri=V+E  sin  {cot-a). 
at     K.>io?~-j\(r< 

The  solution  of  uhis  equation  is 
V  ,  .   _^'^t  E 


i=^+Ke- 


-[sin  {{a+^)-oyt)-\ 


VR'+(coL)2 
where  A  is  a  constant  depending  on  the  initial  conditions,  and. 


tan  ^-- 


R 


*  T.  F.  Wall,  British  Patent  Nos.  5883  and  6253,  of  1915. 
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If  the  circuit  be  closed  when  the  pressure  is  zero,  i.e.,  at  time 
t=0,  we  have  t—0,  i=0,  e=0. 

E  V 

,sin(a+^) 


^~yR2+(wL)2' 

V 

E=  .--  :    cos/5 


R* 


R 


A= 


sin  a  ■      VR^+(wL)2' 

V  cos  /9  .  sin(a+/3)_V 
R  sin  a  R' 


Hence 

Now  since 

it  follows  that 
and  therefore 

.  V  ,  -K  rVcos/5  .  ,  ,  ox  ^^1  Vcos/5r  ■  i,  ^  a^  ,  ^ 
^=R+^  "^  LRsina^"^(«+^^-Rj-R8in>^'(«+^)-^'^''-^- 
This  expression  for  the  current  again  contains  an  exponential 

term.     We  can,  however,  in  this  case,  cause  the  exponential 

term  to  vanish.     The  condition  is  that 

p-^^sin(a+^)-l]=0. 
Lsm  a  J 

From  this  it  follows  that  cot  a=tan  fi,  i.e.,  (a+^)=90°. 

If  we  satisfy  this  condition  we  get  by  substitution 

V 

i=    (1— cos  oyt). 

This  shows  that  the  current  is  a  pulsating  unidirectional 
current,  precisely  similar  in  form  to  that  of  Case  1,  and  the 
current  becomes  zero  simultaneously  with  the  applied  pressure. 

^-  ^         ^  o  R 

hmce  E=^ ,  cosp= — 

.sm  a'         '      -^R2+{wL)2 

we  have 

V      /  ,  V 


,  and  sin  a=cos  fi, 


^=cosrR\/^'+W''"^R=^ 


E 
VR2+(wL) 


,21 


The  expression  for  the  current  mav,  therefore,  be  written 

E 

«= (1— cos  cot). 

VR'+(coL)2 

The  magnitude  of  the  continuous-current  component  of  the 
applied  pressure  is  given  by  the  expression 

a/R2+(cuL)2- 

As  an  example  let  us  consider  a  circuit  of  which  the  constants 
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Fki.  4. — -CiucuiT  Closed  wkks  the  Applied  Pres,«ckk  i.s  Zkko. 

Applied  pressure  f  =31-4^5+200  sin  (314r— 9"3').     Current  .'=6-29  (I -cos  314.'). 

are  tlie  same  a.s  those  given  in  the  example  tn  \vhi«h  Kigs.  2a 
and  2b  refer,  viz.- 

E=200  volts,  cy=2jr/=314,  L=0-1  henry,  R=  5  ohms. 
Wc  have 


C08/3  =  - 


R 


r=01573,  V=Ecosi3--31-46  veils. 

^/R«+(o)L)'' 

sin  a     01573,  a=9°3',  0.-3146+200  sin  (.'ill/ -9^3'). 

V 
Hence  i=.5(l  — cos  cut)  =  6-29(  1  -cos  314/). 

R 

In  Fig.  1  two  eyeies  of  the  resultant  pressure-wave  are  .shnwii 
and  the  corresponding  two  cycles  of  the  nirn'nt  wave.  The 
comparison  of  the  ideal  case  of  Fig.  1  and  the  prartienl  r.isc 
of  Kig.  I  .allows  that  by  eonnertiug  in  series  witii  the  altoniatini; 
riirrent   pre.ssure   a   eont.imu)Us  runent    pressure  of    suitable 


magnitude,  the  disturbing  effect  of  resistance  as  illustrated  in 
Fig.  2b  may  be  compensated  and  the  applied  pressure  and 
current  may  be  caused  to  become  zero  simultaneously. 

In  order  to  obtain  experimental  confirmation  for  the  con- 
clusion arrived  at  in  the  foregoing  argument,  the  oscillogram 
shox\'n  in  Fig.  5  was  taken  for  the  following  conditions,  \t.z.,  an 
inductance  was  connected  in  .series  ^vith  a  resistance  and 
supplied  by  an  E.M.F.  compounded  of  an  alternating  current 
wave  and  a  continuous  current  E.M.F.  The  supply  was  con- 
trolled by  means  of  a  contact  maker  such  that  the  circuit  was 


'■Current 


'Applied  Pressure 


Fig.  .5. — Oscillogram^  showing  the  W.\ve  of  Applied  Pressuke 
and  tue  w.we  of  current  ix  a  circcit  of  resistance  s'oo  ohms 
AND  Inductive  Reactance  11  ohms. 

made  when  the  resultant  terminal  pressure  was  zero,  and  the 
circuit  was  opened  after  one  cycle  of  the  supply  pressure.  The 
reactance  of  that  part  of  the  circuit  between  the  terminals  of 
the  pressure  coil  of  the  oscillograph  was  11  ohms,  and  the 
resistance  was  3-05  ohms. 


THE  MAGNETIC  TESTING  OF  BARS  OF  STRAIGHT  OR 

CURVED  FORM.* 

BY  ALBERT  CAMPBELL,  B.A.  AND  D.  W.  DYE,  B.SC. 

In  this  Paper  the  authors  mea^sure  the  value  of  "  H  "  directly 
by  means  of  search  coils  instead  of  calculating  it.  They  claim  that 
this  eliminates  the  uncertainty  regarding  the  length  of  the  magnetic 
circuit.     For  iron  surfaces  the  coils  were  flat  where  possible,  and  semi- 


N 


icm 


Ku:.    1. 


eircular  when  round  rods  wen>  used.  A  ballistic  galvanometer 
havuig  a  sensitivity  of  80(.)  mm.  at  a  metre,  and  a  n}sist.ance  of  28(> 
ohms  W1V.S  used. 

.V(///  Me,th<Hl  of  Measuring  //. — When  either  B  or  H  is  me.isiired 
by  the  help  jf  a  search  coil,  the  simplest  jtrocedure  is  to  ol).s<»rve  tiio 
throw  on  a  calibrat<«d  ballistic  galvanometer  when  the  B  (or  H)  is 
either  HMlueed  to  7.em  or  reversed.  It  has  been  suggested  by  C  \V 
Hurn)wst  that  for  measuring  H  a  null  method  could  l)e  used  in  which 
the  change  of  flux  in  the  iron  is  balanced  against  the  change  of  flux 
in  air  ])iodue(Hl  by  the  same  magnetising  current  in  an  adjustable 
mutual  inductance.  With  a  i)allistic  galvanometer  of  moder.itoly 
long  iH>riod  (8  seconds)  we  have  not  foiuid  this  methotl  workable, 
for  the  "  iron  flux  "'  and  the  "  air  flux  "  ri.se  at  such  dilTen-nt  rates 
tliat  the  galvaiuJiuetor  light •sj)ot  nc^vrly  always  gives  a  double  kick, 

*  AbstfHct  of  n  I*ajior  contributed  to  the  "  Journal  "  of  the  Institution 
of  Klrrtrir.ll  F,n>rinoors. 

t  "  Bulb  tin   ■  of  thi-  Hurcau  of  Standards.  Vol,  VI.,  p.  Ill,  !910 
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and  an  exact  balance  is  out  of  the  question.  Moreover  we  have  not 
been  able  to  get  over  the  difficulty  by  the  use  of  condensers  or  other 
means  of  smoothing  out  the  sudden  voltage  impulses.  The  measure- 
ment of  H,  however,  by  this  null  method  does  not  present  nearly  so 
much  difficulty,  for  the  "  air  flux  "  by  which  the  H  is  determined  often 
follows  much  the  same  curve  of  rise  (or  fall)  as  that  in  the  secondary 
coil  of  the  mutual  inductance.  When  this  is  the  case  the  null  method 
may  be  safely  employed.  The  unfavourable  cases  are  tho.se  in  which 
the  H  to  be  measured  is  considerably  affected  by  free  magnetism, 
which  occurs  in  regions  near  leaky  parts  of  the  magnetic  circuit.  As 
will  be  explained  below,  in  certain  tests  the  measurements  are  much 
facilitated  by  the  use  of  mutual  inductance  to  balance  out  part  of  the 
flux  through  the  search  coil. 

Simple  Apparatus  for  High  Magnetisation, — In  May,  1913,  we  set 
up  a  very  simple  modification  of  Ewing  and  Low's  Isthmus  Method 
In  the  original  form  of  this  method  rather  elaborate  coned  pole-piecCg 
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r 

Fig.  2. 


icm. 


are  required,  with  accurate  mechanism  by  which  the  test-bar  along 
with  these  pole-pieces  can  be  quickly  turned  end  for  end  in  a  strong 
magnetic  field.  This  system  is  illustrated  in  Fig.  1,  in  which  the 
small  test-rod  A  fits  into  the  coned  pole-pieces  B  and  C,  the  whole 
being  rotatable  between  the  poles  NS  of  a  powerful  electromagnet.  A 
much  simpler  system,  shown  in  Fig.  2,  was  found  ^to  be  quite  satis- 
factory. Instead  of  the  cones,  thick  soft-iron  discs  E  and  F  form  the 
pole-pieces,'and  these  do  not  touch  the  magnet  poles,  but  are  separated 
from  them  by  small  air-gaps  (1  mm.  or  2  mm.  distance).  The  test- 
piece  D  is  fitted  into  central  holes  in  the  flat  pole-pieces,  which  are 
clamped  in  an  independent  frame  so  that  they  can  be  removed 
together  from  between  the  poles.  Instead  of  reversing  the  direction 
of  the  test-piece  the  magnet  is  so  designed  as  to  allow  quick  reversal 
of  the  magnetic  field.  It  consists  (Fig.  .3)  of  a  well-laminated  iron 
core  of  nearly  square  section  (8  cm.x7  cm.)  formed  of  ring  stamp- 
ings of  about  22  cm.   mean  diameter,  the  polar  air-gap  ab  being 


the   laminated 
purpose.     The 


-about  8  cm.  across.  The  winding  consists  of  about  1,000  turns  of 
copper  wire  of  2  mm.  diameter  (No.  14  S.W.G.),  with  a  total  resist- 
ance of  about  2-2  ohms. 

The  whole  construction  is  extremely  simple ; 
magnet  had  not  been  specially  designed  for  the 
entire  absence  of  fitted  or  clamped  magnetic  joints  is  a  distinct 
advantage  from  the  point  of  view  of  construction,  and  appears  to 
have  no  disturbing  effect  in  the  tests,  although  the  presence  of  the 
outer  air-gaps  lowers  somewhat  the  maximum  H  obtainable  in  the 
central  gap. 

Variation  of  H  with  Magnetising  Current. — When  the  pole-pieces 
are  not  inserted,  the  H  at  the  centre  of  the  wide  air-gap  is  practically 
proportional  to  the  magnetising  current  (over  the  working  range), 
10  amperes  giving  a  central  H  of  800.  In  the  normal  case  with  the 
pole-pieces  leaving  a  central  air-gap  of  1-3  cm.,  when  a  test-rod  is  in 
position,  the  H  near  the  middle  of  the  rod  is  very  nearly  proportional 
to  the  current,  the  relation  between  them  depending  slightly  on  the 


I 


section  and  magnetic  quality  of  the  test-piece  JD.     'For  example, 
with  a  certain  iron  rod      H==390(Ii— 0-2) 
for  a  range  of  I,  from  I  ampere  upwards. 
Thus  10  amperes  will  give  H =3,820. 

Form  of  Test-piece. — The  specimen  tested  Is  in  the  form  either  of  a 
rod  7  cm.  long  and  0  o  cm.  in  diameter,  or  an  equivalent  bundle  of 
strips  or  wires.  One  of  the  chief  objections  to  the  whole  system  lies 
in  the  smallncss  of  the  specimen  tested,  which  does  not  allow  such 
good  sampling,  and  increa.ses  the  relative  effects  of  the  mechanical 
treatment  (turning,  cutting,  &c.)  used  in  preparing  the  sample.  At 
the  high  magnetisations  for  which  this  apparatus  is  intended,  the 
effects  of  the  preliminary  mechanical  treatment  are,  however,  com- 
paratively trifling.  This  was  proved  by  various  experiments.  For 
example,  a  bundle  of  strips  was  tested  from  H=1.50  up  to  H=2,.500. 
Each  f-^rip  was  then  cut  in  two  longitudinally  by  shears,  all  being 
considerably  bent  and  re-straightened  in  the  process.  The  results  on 
retesting  showed  a  slight  lowering  of  the  permeability  below  H=»=500, 
but  above  that  value  the  effect  of  the  cutting  was  practically 
negligible.  It  does  not  .seem  essential  that  the  strips  should  be  .so 
closely  packed  as  nearly  to  fill  the  holes  in  the  pole-pieces,  for,  when 
the  section  of  the  bundle  is  reduced  by  .50  per  cent,  by  removing  some 
of  the  strips,  the  total  ob.served  reduction  in  permeability  is  only  of 
the  order  of  1  per  cent.  From  H=  1,000  up  to  H=3,000,  rods 
shorter  than  7  cm.  gave  satisfactory  results  so  long  as  they  entered 
the  holes  in  the  pole-pieces  to  a  depth  of  at  least  0-.5  cm. 

Time  Lag  of  Electromagnet. — With  such  a  large  electromagnet, 
when  the  current  is  suddenly  reversed,  difficulties  may  occur  due  to 
the  slowness  with  which  the  reversed  current  rises.  A  rough  calcula- 
tion showed  that  in  the  worst  case  the  current  reaches  99-3  per  cent, 
of  its  full  value  0-5  second  after  the  circuit  is  closed.  When  experi- 
mentally investigated,  several  effects  due  to  time  lag  were  distinctly 


Fig.  4. 

observed,  but  with  a  ballistic  galvanometer  of  8  seconds  complete 
period  the  possible  errors  due  to  this  cause  appeared  to  be  practically 
negligible. 

Uniformity  of  H. — At  the  middle  point  of  the  test-rod  is  placed  a 
small  ebonite  bobbin  with  an  inner  winding  of  40  turns  for  measuring 
B,  and  three  outer  coils  of  400  turns  each,  used  differentially  as  already 
described,  for  determining  H.  These  cods  are  of  enameUed  copper 
wire  of  0-06  mm.  diameter  (No.  46  S.W.G.)  ;  with  an  axial  length  of 
4  mm.,  the  mean  diameters  of  the  imier  and  outer  annul  uses  being 
6  mm.  and  12  mm.  respectively.  From  the  results  of  a  large  number 
of  experiments  with  various  materials  it  has  been  proved  that  the 
magnetic  field  round  the  central  portion  of  the  rod  is  wonderfidly 
uniform  from  H=150  up  to  H=3,000.  One  rarely  finds  the  field 
shown  by  the  outer  armular  coil  to  be  as  much  as  1  per  cent,  greater 
than  that  given  by  the  inner  one.  Explorations  of  the  whole  inter- 
polar  space  by  means  of  a  minute  search  coil  (of  3  ram.  mean  diameter 
and  400  turns)  have  corroborated  these  results. 

Correction  for  Inactive  Area. — With  rods  of  small  section,  and  more 
particularly  with  small  bundles  of  strip,  the  f'ifference  between  the 
cross-section  of  the  iron  and  the  area  of  the  search  coil  for  B  is  con- 
siderable, and  this  necessitates  a  large  correction  on  the  observed 
value  of  B.  If  s=area  of  iron,  Si=search  coil  area  not  occupied  by 
iron,  then  True  B=Observed  B— H«j/s.  The  correction  increases 
in  proportion  to  H.  To  avoid  the  trouble  of  applying  this  varying 
correction  to  each  observation,  we  have  found  it  convenient  to 
eliminate  the  term  Hsj/s  by  means  of  a  compensating  device  showai 
in  Fig.  4. 

A  small  mutual  inductometer  M  is  arranged  with  its  primary  coil 
in  series  with  the  magnetising  circuit  of  the  magnet,  and  its  secondary 
coil  connected  in  opposition  to  C,  the  search  coil  for  B,  in  the  ballistic 
galvanometer  circuit.  As  will  be  seen  below,  the  interpolar  value 
of  H  is  approximately  proportional  to  I^,  the  magnetising  current  ; 
thus  H=AIj, 

where  h  is  approximately  known.     Now  let  the  small  inductometer 
be  set  so  that  M^lO-^A^j. 
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If  O'  be  the  flux  in  the  secondary  coil  of  M,  due  to  current  I^,  then 
0'=  10-9MIi=A«iIi=H«i, 

and  hence  the  inductometer  automatically  subtracts  the  term 
H«i/«  and  gives  the  true  value  of  B  for  all  values  of  H.  A  range  of 
from  0  to  50  microhenries  is  convenient. 

Hysteresis  Loops,  Remanence  and  Coercivity. — The  apparatus  can 
be  used,  not  only  for  the  determination  of  permeabUitj'  cun'es,  but 
also  for  hysteresis  loops,  including  the  remanence  and  coercive  field. 
The  remanent  magnetism  of  the  electromagnet,  although  it  makes  its 
appearance,  does  not  introduce  any  errors,  since  the  true  values  of 
H  are  given  by  the  .search  coils.  The  authors  refer  to  definitions  of 
"  coercive  force,"  and  to  methods  of  measuring  it. 

Typical  Permeability  Curves. — In  Fig.  .5  are  given  a  number  of 
H-B  curves  obtained  by  the  apparatus  already  described,  the  samples 
being  in  the  form  of  thin  rods  or  bundles  of  strips.  As  will  be  seen 
from  Fig.  5,  most  of  the  materials  are  of  interest  from  a  practical 
point  of  view. 
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The  lowest  curve  in  the  diagram  is  the  straight  line  for  air 
(permeability  =1).  All  the  other  curves  ultimately  tend  to  become 
j)arallcl  to  the  air  lino  as  the  magnetisation  is  increased,  close 
parallelism  indicating  that  the  material  has  reached  the  condition 
of  magnetic  saturation. 

The  general  agreement  with  similar  curves  already  published  by 
Gumlich*  is  interesting.  In  the  case  of  the  very  jiure  electrolytic 
iron  the  agreement  is  close  ;  for  saturation  the  intensity  of  magnet i.sa- 
tion  [i.e.  (B  — H)/4n-]  deduced  from  our  curve  is  1717,  which  apjx^ars 
to  bo  practically  identical  with  the  value  171!)  given  by  (Jiiiiilich. 

It  app<'ars,  however,  tiiat  this  is  not  the  maximum  value  that  can 
be  obtained  with  very  pure  iron,  for  B.  ().  Peircct  foiuid  the  value 
1740  for  Norway  iron.  According  to  P.  WeissJ  cobalt  iron  (30  per 
cent,  ('o)  gives  a  still  higher  value. 

Tho  authors  then  deal  with  a  ring  yoke  apparatus,  reversible 
HPnrch  coils  for  "  H  "  niea-sureinent  Hn<l  tests  on  curved  bars.  In  an 
appendix  Cliattock's  m.ignet'c  jKitenfionietor  is  diHcussed.  and  other 
devices  by  Kogowski,  Goldschmidt  and  Goltze  arc  dealt  with. 


CORRESPONDENCE. 


BOOKS  RECEIVED. 

[Copies  of  the  undermentloneu  w(iin.i  can  be  n<d  ironi  Thb  Elbctfici*"  Offices,  post 
free  (unless  otherwise  stated),  on  receipt  of  published  price,  adding  3d.  for  books  published 
under  "is.  and  5  per  cent  for  boolcs  published  net  Add  10  per  cent,  for  abroad  or  for 
foreign  books.] 

"  ProcccdiiiK.s  "  f)f  the  Tiistitutc  of  Ra<lio  Knpinoorn      Edited  by  .\.  X. 
Oolilmnitl).     (New  York  :   The  Tnstitiito  of  Hn<li«>  Kn(,(ineor!«.)     Vol.  III. 

No.  4.       :^f.  (kI. 

"  Spons'  Arehitect.s"  and  HuilderV  Pocket  l*ric<<  P.iM.k."  lOir.    1 1.oinl.m 
E.  *  F.  N.  SiM.n.)      Pp.  vii.+.'J04,     2b.  (ki.  net. 

"  MrCJraw  Klrctrinil  Dirertory."  OrtolMT,  miA.     (New  ^oik  ;  .Midraw 
uhlisluiig  CV>.)     Annual  xiilmeription  $k>. 
"  Willing'8  Prpga  Guidp,"  1916.     (London;  Jimtipb  WillinK.  Lfd^    !•. 

•  "Klektroterhnisohr  Zoitsrhrift."'  Vol.  XXX..  pn.  lO^.'.nn.l  lO'M'..  ]«t»>9. 
t  "  ProceedinRs  '"  of  tiie  Aniericnn  Acndeniv  <>f  Art»  nnd  S«  h  iiocc.  NCI. 
XLIX.  p.  117.  I'U.l. 

{  "  a.mpte8  Hendns,"  Vol.  CLVI.  (1),  p.  1970.  101.1. 


THE  INSTITUTION  OF  ELECTRICAL  EXGIXEERS. 

TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

Serious  complaints  have  been  levelled  at  the  I.E.E. 
Council  at  various  times  that  they  do  not  bestir  themselves 
in  this,  that  and  the  other  direction  to  safeguard  and  advance 
the  interests  of  the  profession  and  its  work  in  divers  com- 
mercial and  political  ways. 

Whether  the  Council  is  right  in  not  overstepping  the  limited 
bounds  it  seems  to  set  upon  its  actions  depends  on  the  meaning 
of  the  main  object  of  the  Institution  as  set  forth  officiallv  as 
follows  :"  To  pronwte  the  general  advancement  of  electrical  and 
telegraphic  science,  and  its  applications."  Although  the  wording 
is  somewhat  old  fashioned,  one  would  think  that  it  permitted 
the  Council  to  do  much  more  than  it  does. 

Speaking  generally,  I  am  on  the  side  of  the  progresisives  every 
time  :  but  I  recognise  that  there  is  not  much  hope  of  progress 
in  the  directions  indicated  without  combination.  With  com- 
bination anything  could  be  done.  The  period  of  stre.ss  and 
change  through  which  we  have  been,  and  are  still,  passing 
ought  to  have  produced  one  or  more  well-known,  capable  and 
masterful  leaders,  who  knew  how  to  get  together  a  strong 
following.  That  effected,  the  rest  would  have  been  easy. 
It  is  still  not  quite  too  late  to  do  something. 

If  anyone  should  ask  what  there  is  to  be  done  I  would  refer 
him  to  articles  and  letters  that  have  appeared  from  time  to 
time  in  this  and  other  journals  since  the  commencement  of  the 
war.  If  these  do  not  make  his  blood  boil  he  must  be  super- 
latively supine. 

Our  Institution,  dealing  as  it  does  with  some  of  the  most 
advanced  phases  of  applied  science  and  engmeering,  ought 
to  be  go-ahead  in  every  way,  but  it  does  not  seem  to  be  very 
progressive,  even  in  its  own  house. 

The  procedure  at  meetings  might  be  inijuoved  in  various 
respects,  some  of  the  more  obvious  being  indicated  a^  follows  : 
I  would  have  the  name  of  every  speaker  in  turn  thrown  on  the 
screen  or  written  boldly  on  the  slate  or  board.  The  interest  of 
the  proceedings  would  be  greatly  enhanced,  for  we  cannot  all 
catch  the  rapid  and  sometimes  feeble  announcement  of  the 
names,  and  most  of  us  know  many  speakers  by  name  and 
repute,  but  not  by  sight.  Some  of  our  famous  pioneers  and 
foremost  men  are  unknown  by  sight  to  many  of  the  younger 
members  of  the  audience. 

I  would  abolish  the  ineffective  blackboard  and  instal  a 
lantern  telautograph.  The  screen  would  then  show  to  everyone 
what  the  speaker  was  sketchmg  or  writing  on  the  small  pad  in 
front  of  him.  An  incidental  advantage  of  this  arrangement 
would  be  that  the  speaker  would  not  have  to  turn  hi.*!  back  to 
the  audience,  and  all  semi-private  conversation  with  the 
blackboard  would  be  stopped. 

Surely  everything  that  is  possible  should  be  done  for  the 
audience.  At  a  meeting  in  the  Library  a  few  weeks  ago  only 
tlie  top  of  the  blackboard  could  be  .-^oen  from  the  back  rows. 
I  expect  they  manage  tliese  things  better  in  Council  schools. 

Oil,  for  a  few  more  blackboard  operators  like  Prof.  Silvanus 
Thompson,  and  oh.  for  a  few  more  voices  like  that  of  Dr. 
Stanley  Parker  Smith  ! 

When  a  Paper  has  been  read  and  adequately  discussed  (per- 
liap.s  at  two  or  more  meetings),  the  "  Journal  "  ought  to  contain 
(besides  the  Pa])er  it-self)  a  well-digested  .summary  of  the  jntints 
dealt  with,  and  of  the  criticisms  of  those  points.  Thus,  sii) 
po.se  we  have  a  Paper  advocating  single-phase  traction  on 
ordinary  as  di.st  inguished  from  tube  and  other  self-comained 
iailway.s  ;  and  .su])posing  the  general  trend  of  the  riitKisin 
is  against  .single  ])ha.se.  1  would  submit  that  every  endeavour 
should  be  made  to  weigh  the  points  for  and  against,  and  amve 
at  a  definite  conclusion. 

I  said  something  at  the  beginning  about  .superlative  supine- 
ness.  We  shall  probably  see  an  example  in  regaixl  to  this  letter 
of  mine.  Many  readers  may  agree  with  some  of  tlie  point* 
raised,  but  ju.st  one  or  two  or  none  will  take  the  trouble  to  .sa-' 
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so  in  these  columns.     If  20  or  30  were  to  exert  themselves  a 
httle,  and  the  Editors  mentioned  the  names  of  those  whose  letters 
had  been  left  out  for  want  of  space,  the  attention  of  the  I.E.E. 
Council  might  be  aroused. 
West  Norwood,  S.E.,  Jan.  26.  W.  Perren  Maycock. 

[When  we  read  the  beginning  of  Mr.  Maycock's  letter  we 
expected  to  find  many  important  suggestions  in  regard  to  the 
electrical  industry,  and  we  were,  therefore,  surprised  on 
reaching  the  end  of  the  letter  to  find  merely  a  few  suggestions 
as  to  the  conduct  of  the  meetings.  We  agree  that  some 
modifications  might  be  made  in  this  direction  with  advantage, 
but,  at  the  risk  of  being  called  "  supine,"  we  hope  the  Council 
will  take  no  such  foolish  step  as  the  balancing  of  pros  and  cons 
in  a  discussion .  Every  interested  reader,  including  Mr. 
Maycock,  should  do  this  for  himself.  Otherwise,  we  are  sure 
that  Mr.  Maycock  would  find  himself  in  disagreement  with  the 
"  official  referee  "  appointed  by  the  Council  on  the  very  first 
occasion. — Eds.  E.] 


NEW  GENERATING  STATION  OF  THE  PHILADELPHIA 

ELECTRIC  CO. 


In  view  of  the  interest  that  is  being  taken  in  the  development  of 
the  large  capacity  turbo-alternator,  we  give  below  a  short  account 
of  the  units  installed  in  the  recently  completed  A-2  Christian-street 
generating  station  of  the  Philadelphia  Electric  Co.  The  new  structure 
measures  188  ft.  in  length  by  262  ft.  in  width,  and  is  98  ft.  high.  The 
part  devoted  to  station  switching  apparatus  and  turbine  room 
comprises  one-third  of  the  total  building  floor  area,  and  the  boiler- 
house  takes  up  the  remainder.  The  total  rating  of  station  A-1  and 
the  adjoining  station  A-2  is  151,000  kw.  in  nine  generating  imits,  the 
seven  sets  of  station  A- 1  having  an  aggregate  rating  of  86,000  kvv. 
The  traction  demand  is  nearly  one-third  of  the  load  on  the  stations  of 
the  Philadelphia  Electric  Co.  Part  of  this  is  furnished  at  25  cycles 
and  part  at  60  cycles  for  feeding  energy  to  synchronous  converters 
of  the  same  frequency.  In  addition,  25-cycle,  single-phase  energy 
will  be  used  at  the  rate  of  several  thousand  kilowatts  by  the  Penn- 
sylvania Railroad  electrified  section.  Last  year  the  total  output  of 
the  Philadelphia  Electric  Company's  generating  station  was 
250,697,952  kw.-hour,  and  the  peak  load  was  77,728  kw.  The  new 
Christian-street  station,  with  its  65,000  kw.  in  turbo -generators,  is, 
therefore,  the  outcome  of  these  growing  conditions  and  provides  for 
meeting  economically  the  conditions  in  Philadelphia. 

We  are  indebted  to  the  "  Electrical  World  "  for  the  interior  view 
of  the  new  A-2  station.  This  shows  the  two  largest  steam 
turbo -generating  sets  ever  built,  i;  They  are  designed  for  generating 
directly  at  13,200  volts  for  distribution  without  step-up  transformers. 
The  turbo-generator  set  in  the  foreground  is  rated  at  30,000  kw., 
25  cycles,  three-phase ;  and  the  one  in  the  background  is  rated  at 
35,000  kw. ,  60  cycles,  three-phase.  This  35,000  kw.  set  has  a  current 
output  of  1,460  amperes  per  phase  at  full  load  at  0-9  power-factor, 
and  the  rotating  field  is  of  six-pole  type,  driven  at  1,200  revs,  per 
min.  with  a  150-kw.,  250-volt,  600-ampere  shunt-wound  exciter 
mounted  on  an  outboard  bracket.  The  smaller  machine  has  two 
poles  and  a  speed  of  1,500  revs,  per  niin.  ;  its  exciter,  similarly 
carried,  is  a  110-kw.  250-volt  shunt  machine.  In  addition  to  the 
direct-connected  exciters,  there  is  a  500-kw.  exciter  driven  through 


Data  of  Philadel2)hia  Electric  Co.'s  Turbo- Alternators. 


30,000  kw. 


Frequency,  cycles  per  second 

Voltage 

Poles  

Length,  overall 

Extreme  width   

Extreme  height,  from  floor... 

Weight,  tons 

Speed,  revs,  per  rain 

Throttle  valve,  diameter 

Exhaust  outlet 

Free  exhaust,  diameter 

Steam  pressure,  Ibs.per  sq.in. 

Superheat,  deg:  Fahrenheit 

Exhaust  pressure,  in  ins.  of 

mercury    

Steam     consumption     (lbs. 
per  kilowatt-hour) [ 


ll2 


25 

13,200 
2 
59  ft.  4J  in. 
19  ft.  8  in. 
15  ft.  2  in. 
436 
1,500 
18  ill. 
14  ft.  X  12  ft. 
36  in. 
215 
200 

1-5 
45  at  15,000  kw. 
9  at  22,500  kw. 
75  at  30,000  kw. 


35,000  kw. 


60 
13,200 
6 
63  ft.  IJin. 
21  ft.  5  in. 
15  ft.  lOA  in. 
536  ' 
1,200 
20  in. 
14  ft.  X  12  ft. 
36  in. 
215 
200 

1-5 
12-9  at  15,000  kw. 
11-9  at  25,000  kw. 
120  at  30,000  kw. 


reduction  gear  (speed  ratio  5,000  to  900)  by  a  steam  turbine.  Aa 
interesting  feature  of  tho  generators  Is  the  ubo  of  temperature  coils 
permanently  located  in  tho  armature  windings  and  connected  to 
switchboard  instruments  Uj  show  temix;ratures  of  tho  high-teosion 
windings.  Cooling  air  is  secured  by  an  induced-draught  system, 
there  being  an  independent  air-washing  and  cooling  plant  for  each 
unit ;  60,000  and  85,000  cubic  ft.  per  minute  are  furnished  to  the 
two  generators. 

The  principal  dimensions  and  ratings  of  the  35,000-kw.  and 
30,000-kw.  turbo-alternators  are  given  in  the  table 

According  to  "  Engineering  News  "  the  surface  conden.ser  for  each 
turbine  is  a  two-pass  counter-flow  type  having  a  cooling  surface  of 


J^  Inteeior  View  of^the  PHiL.\DELPmA  Electric  Co.'s  new  Power 

Station. 

50,000  sq.  ft.  composed  of  1  in.  diameter  tubes  of  18-gauge.  The 
arrangement  of  steam  and  water  paths  is  novel.  The  tubes  are 
arranged  in  concentric  circular  rows,  with  the  whole  group  placed 
eccentrically  in  the  shell  to  give  a  surrounding  steam  space  of 
diminishing  cross-section.  Cooling  water  cntei-s  through  a  4S-in. 
pipe  at  the  bottom  and  discharges  at  the  top  through  a  siiiular  pipe. 
The  discharge  is  sealed  to  give  a  siphon  system,  thus  reducing  the 
work  of  the  circulating  pump  to  that  of  overcoming  friction  of  tubes 
and  pipes.  Turbine-diiven  tiir  pumps  of  the  Leblanc  (water  jet) 
type  are  placed  immediately  below  the  condensers.  ^ ; 

For  each  miit  there  aro  two  tri-rotor  centrifugal  pumps  with 
geared  steam-turbines  ha^'ing  a  reduction  ratio  of  2,880  to  320. 
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Kacli  ptirap  has  a  capacity  of  37,500  gallons  per  minute.  A  pair  of 
t^i'o-stage  turbo-driven  condeneate  pumps  rated  at  1,500  gallons  per 
n)inute  are  provided  for  each  condenf/er. 

The  new  steam  raising  equipment  -consists  of  20  water-tube 
lx>iler«  with  superheaters.  Kach  is  guaranteed  to  e\-a]X)rate  60,000  lb. 
of  water  per  hour  from  160'  F.  to  250  lb.  and  600' F.  Steam-flow  and 
CO,  meters,  recording  thennonaeters  for  the  flue  temperatures,  &c., 
are  provided  for  each  boiler.  For  each  furnace  there  is  one  multi- 
Vane  blower  driven  by  a  6f)  h.I'.  geared  steam  turbine  (3,600  to  510 
speed  ratio).  These  blower  tmbines  are  guaranteed  to  have  a  steam 
iMjnsumption  not  exceeding  28  lb.  per  brake-horse-power  hour. 


f  ftE  FLOW  OF  ELECTRICITY  THROUGH  DIELECTRICS. 

BY   8.    W.    RICHARDSON,   M.A.,   D..SC. 

(,'uric,t  HopkinsoniJ:  and  other  ob.servers  have  shown  that  wl).'ii  ;i 
condenser  was  charged  by  means  of  a  battery  of  constant  E.M.  F.  the 
charging  ciuTent  diminished  as  the  time  of  charging  increased, 
ftosults  ol)taincd  by  the  author  when  the  dielectric  consistx-d  of 
glass,  parathn,  ebonite,  f|uai-tz  and  Iceland  spar  arc  in  agreement 
with  this  fMjncbision. 

The  author  foimd  that  if  (during  charging)  tlie  applied  K.^I.F.  H 
is  .suddenly  reduced  to  K'  (say),  then,  provided  that  K'  is  greater 
than  a  certain  \'.alue,  P,  a  current  flows  through  the  specimen  in  tlie 
same  direction  as  the  original  charging  current  ;  but  that  if  K'  is  less 
than  V  a  currnit  flows  (for  some  time)  in  the  opposite  direction  to  the 
charging  euirent. 

P  is  taken  as  a  measure  of  the  E.M.F.  of  polarisation  of  the  dielec- 
tric in  the  given  conditions.  P  increases  Avith  the  time  of  charging, 
very  rapidly  at  first,  but  more  slowly  afterwards. 

He  calciiiated  the  rate  at  wliich  the  charge  was  accumulating  in  a 
specimen  of  quartz,  cut  perpendicular  to  the  opti<al  axis,  and  a 
H|>c(imeii  of  Iceland  spar,  cut  parallel  to  a  cleavage  plane  (of  known 
areas  .iiid  tliicknesses),  from  the  data  given  by  him  in  a  j)i-evious 
Pap(!r  i)ul)hs)ii'cl  in  tlw  ttansactions  of  the  T*nv,il  S()cict\-  df  Octo- 
ber, 1915. 

A  relation  between  tlicsc  various  quantities  can  Ik-  obtained  which 
enables  1\\c  true  elect  ileal  resistance  f>f  the  specimens  to  be  fletcr- 
mined. 

l'V)r  if  y  the  charging  (  urrent,  1^  the  .ipplied  E.M.F..  I'  -;  the 
K.M.F.  of  polari.sation  of  the  dielectric,  (-/Qy//  the  rate  at  which  the 
charge  is  accumulating  in  the  dielectric,  then  we  have 

dQ     E     P 

4- 

P 


y-ri,^ 


w  lierc  I-;  is  the  true  electrical  resistance  of  the  sjK'cimen. 

In  the  c!is<>  of  tlie  siK'cimen  of  qnartz.  the  values  of  R  obtained 
in  this  way  for  times  of  charging  are  in  general  agreement.  The 
results  for  Iceland  spar  .seem  to  indicate  a  diminution  in  the  vnbie 
of  P  as  the  time  of  charging  increas<'s. 

In  the  Paper  n'ferred  toabove  He  showed  how  small  quantities  of 
electricity  escaping  from  a  tlielectrie  during  dis<'harge  can  be  measured. 
T(»  measun*  the  charginK  current  the  same  apparatus  has  b(>en  used. 
One  surface  of  the  specimen  was  connected  to  the  batteri*,  the  other 
sinface  (and  the  electrometer  and  snlisidiary  condenser)  being  to 
earth,  ^^'llen  the  current  had  Ik-cii  (lowing  for  a  tinu-,  Z,.  (his  surface 
warfdiseoinu-ctcd  from  (he  earth,  and  nt  n  later  time,  /,,  it  whs  di.s- 
connected  from  the  electrometer  ami  subsidiary  condenser.  The 
ipiantily  of  electricity  aO  which  had  accumulated  in  the  subsidiary 
condenser  was  mensiired  as  in  the  previous  experiments. 


Then  we  hn\e 


licen 


wheic  y  II  |ii.  -.Ills  I  lie  value  of  (lie  charging  rurn-nt  aftci  it  li 
(lowing  for  a  time  ^{t^  f /,). 

To  obtain  the  E.M.F.  of  |x»larisa(ion  a  seeimd  battery  and  a 
|>o(cn(ial  divider  were  nscd.  and  (he  subhidiary  condcUMT  ^*a^  dis- 
pensed with. 

The  apparatus  wa>*  wet  up  u"  shown  in  Fig.   I.     Tli 

firs(.  fuuM'd  to  flow  through  (hf  Hpceimen.  ond  the  '' 

movement  of  the  line  of  light  on  the  s<  ile  when  K,  w 
noted. 

Both  surface,'  of  tlie  H|K'cimin  wer<'  »'•■..  .,....,.  .(,>,|  |,i  t) 
imtil  all  trace  of  pn<vioua  ehai-ging  had  il  The  I 

then  ennnectcfl  to  one  surface  of  I  lie  f.|>^M  uii«>m  * 


urrent  was 

< I  .1.  , 


I  I. 


Ii'lif  ,  li:i\  ill"  1.1 .11  •  l.imi«-.J  together  in  hhi>1«  h 


^      .V. 


t  .I-  I'll 


Kj  could  be  operated  in  succession  by  one  movement  of  the  hand, 
were  pulled  rapidly  across  the  frame,  and  the  movement  of  the  line 
of  light  was  noted.  This  experiment  was  repeated  for  different 
values  of  ab  untQ  the  line  of  light  remained  stationary  for  an  appre- 
ciable time  after  the  slidere  had  been  pulled  across  the  frame.  The 
difference  of  potential  between  a  and  6  was  then  measured  with  an 
accurate  Aoltmeter.  This  difference  of  potential  is  equal  to  the 
E.M.F.  of  polarisation  of  the  dielectric  in  the  given  conditions.  The 
results  obtained  for  a  specimen  of  quartz  cut  perpendicular  to  the 

6/ectfo/neCer 


C^rth 
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C^rth 


optical  axis  at  26-5°C.,  and  for  a  specimen  of  Iceland  .spar  cut  parallel 
to  a  cleavage  plane,  at  27-8°C.,  are  given  below. 


Time  of 
charging. 


Table  l^—Quarlz. 
flQdt. 


P. 


Apparent 
resistance. 


R. 


20  minutes 

1-64x10-21 

0  09x10-21 

0-82 

610xl02« 

1- 16x1620 

•'> 

1-68x10-21 

0-20  X  10-21 

0-81   - 

5-95xl02» 

l-28xl02« 

0 

1  •92x10-21 

0-28x10-21 

0-80 

5-20  x  102" 

l-22xHt^» 

1 

208x10-21 

0-39  X  10-21 

0-80 

4-81  x  102« 

1-1S>  10-« 

10  seconds 

8-80  X  10t2i 

0-88x10-" 

0-65 

2-63  x20» 

l-^xl0» 

Mean  1-21  xlO" 


The  area  of  the  silvered  surface  being  29-7  sq.  cm.,  and  the  thick- 

ncss  of  the  specimen  0-18  cm.,  the  specific  resistance  p  is  obtained 

from  the  relation 

29-7 
,=R^._=2.0xlO-=. 


Table  IL,— Iceland  Spar. 

Time  of 
charging. 

y- 

dQ/dt. 

P. 

Apparent 
resistance. 

R. 

10  minutes  . 

4-66x10-2* 

0-02  X  10- « 

0-33 

215x1021 

1-44  x  10*1 

8 

4-68  X  10-22 

0-03x10-22 

0-32 

214x10*1 

1-46  xlO" 

5         ». 

4-71x10-22 

0-06x10-22 

0-31 

212x10*1 

1-48x1021 

■{ 

4-79  X  10-22 1  0-14x10-22 

o:m) 

2-09  X  10*1 

1  50x10*2 

•) 

4-8(>x  10-22 

0-20x10-22 

0-29 

2-06x10*1 

1-63x102' 

1          ..        . 

5-12x10-22 

0-35x10-22 

e-26 

1-95x10*1 

1 -63  x  10*1 

'M\  second.s   . 

5-42  X  10-22 

0-47x10-22 

0-23 

1  •84x16*1 

156x10*1 

Mean  l-5lxl0*i 


B.E.A.M.A.  ANNUAL  MEETING. 


* 


The  area  of  the  silvered  surface  being  25-.'J5  sq.  cm., and  the  thick- 
ness of  the  six<cinien  0-386  cm..  A 

p=99xU)2=.  * 


'i'he  ;\nnu;'.l  geiu*ral  meeting  of  the  P.K..V..M..\.  was  held  at  the 
('onnau[:h(  Rooms  (London.  \\  .V.)  on  Thursday  last,  and  Mr.  F.  R. 
l)avenjx>rt  (Willans  &  Robuison.  Ltd.).  chairman  of  the  Council, 
jiresided  over  j-  good  attendance  of  meml>ers.  In  sul-mitting  the 
annual  n'|K»rt  and  balance-sheet  the  ehj.innan  .•'aid  that  notwith- 
standiu'j  the  hr,ndi<iips  under  which  membei-s  were  sufleiini:  due  to 
f>hor'agc  of  labour,  difliculties  in  obtaining  materials,  C;ovcninH>nl 
control,  &(..  &c..  they  had.  cov'pared  with  some  other  tr*<leR,  no 
reason  to  lie  dis.xatisfied  with  the  .situation. 

Mr.  Davkntokt  .-.lid  that  public  attention  wa^  at  prcficnt  being  lanri^ly 
<lin>cted  to  the  <nii'htion  of  the  prnlwlile  nituatinn  after  the  war.  and 
'tr]>(irting  to  look  after  tliat  matter  and 
I  bne.^^  had  .-.prnnr  up.     The  HE  A.M. .A.  i 
invited  to  jom  snmr  of  tlvsi"  buroi  init  up  to  the  prewnt  had  not 

Mil  were 
ii'ii  w  iiK  .  ti..its  m.uK."  lo\^•u^cJh  cn-Bimgiome  ccuirai  ana  ivpn  s<  n\;iti\c 
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body  which  would  embrace  the  common  interests  of  all  British  traders. 
Suggestions  had  been  made  by  the  B.E.A.M.A.  to  the  Colonial  Office  that 
money  raised  within  the  Empire  should  be  expended  on  British  goods, 
and  whilst  the  Secretary  of  State  for  the  (Colonics  was  unable  to  give  any 
definite  assurance,  there  appeared  now  to  be  a  far  more  favourable  atmo- 
sphere surrounding  the  whole  question  of  Colonial  and  Allied  trade.  The 
association  had  been  in  conference  with  the  Advisory  Committee  of  the 
Commercial  Intelligence  Department  of  the  Board  of  Trade,  to  whom 
memoranda  had  been  submitted,  many  of  the  recommendations  put 
forward  being  (the  chairman  understood)  embodied  in  the  report  made 
by  that  committee.  They  had  been  in  conference  with  the  Government 
Research  Committee  which  was  appointed  by  the  Board  of  Education  to 
inquire  into  the  broad  question  of  scientific  and  industrial  research  and 
for  granting  money  in  aid  of  research.  Although  he  had  nothing  to  say 
at  the  moment  as  to  probable  results,  their  committee  was  a  strong  one, 
and  there  was  every  sign  that  good  results  would  flow  from  the  effort. 

With  a  view  to  organising  and  extending  the  export  work  of  members, 
additions  ha<l  been  made  to  the  export  staff,  and  Overseas  Committees 
had  been  appointed  in  India,  Australia  and  South  Africa.  Others,  it 
was  hoped,  would  be  shortly  appointed.  Home  conditions  of  contract 
and  standardisation  still  remained  amongst  their  fundamental  activities, 
and  they  had  been  actively  engaged  in  these  directions.  He  thought 
they  might  say  that  their  position  as  an  association,  both  nationally 
as  well  as  in  relation  to  their  own  trade  circles,  had  been  strengthened 
without  in  any  sense  alienating,  as  far  as  he  was  aware,  customers'  minds 
antl  their  general  opinion  of  the  B.E.A.M.A. 

In  the  discussion  which  followed  Mr.  Luiidbcrg  (A.  P.  Lundljerg  & 
Sons),  Mr.  Longbottom  (Electromotors,  Ltd.)  and  Mr.  Berry  (Berry, 
Skiimer  &  Co.)  refen-ed  to  the  unsatisfactory  position  in  regard  to  patents. 
Practically  all  nicmbers  were  now  ccmtrolled  firms,  and  their  patents  were 
naturally  in  a  state  of  suspension,  although  patent  fees  had  to  be  paid. 
That  meant  that  the  useful  life  of  the  patent  would  be  shortened  by  the 
duration  of  the  war.  It  was  considered  that  notwithstanding  the  un- 
sympathetic attitude  of  the  Board  of  Trade  the  matter  should  be  perse- 
vered with. 

The  report  was  adopted,  and  Callendcr's  Cable  &  Construction  Co. 
(Ltd.)  were  elected  members  of  the  Council. 


PARLIAMENTARY  RECORD  FOR  1915. 

At  the  conclusion  of  each  Parliamentary  Session  it  has  been  our 
custom  to  give  a  brief  record  of  the  work  of  the  session  so  far  as  it 
affects  the  electrical  industry.  On  this  occasion  our  task  is  com 
paratively  light,  for  though  the  output  of  legislation  is  higher  than  ; 
usual,  it  is  mainly  concerned  with  the  conduct  of  the  war,  and  the  i 
measures  that  have  been  passed,  with  the  e^cception  of  those  relating 
to  taxation, ^are  only  temporary  expedients  adopted  for  the  more 
effective  prosecution  of  the  war. 

In  regard  to  private  bill  legislation,  the  record  is  not  up  to  the 
average  of  recent  years.  The  number  of  provisional  electric  lighting 
orders  was  somewhat  below  the  usual  figure,  and  many  of  them  were 
extension  orders  granted  to  existing  electric  supply  undertakers. 
The  number  of  private  Acts  was  much  below  the  e^verage,  hut  in 
a  few  cases  useful  powers  were  conferred  upon  local  authorities  for 
carrying  on  their  electric  supply  and  tramway  undertakings.  Some 
comment  on  certain  aspects  of  the  p.ist  year's  legislation  appears  in 
another  column. 

Public  Acts.  ^ 

Customs  (Exportation  Restriction). 
Defence  of  the  Realm  Amendment. 
Defence    of    the    Realm    (Amend- 
ment) (No.  2). 
Finance  (No.  3). 
Expiring  Laws  Continuance. 
Legal  Proceedings  against  Enemies. 
Munitions  of  War. 


Postal  and  Telegraph  Rates  (Statu- 
tory Limits). 

Price  of  Coal  (Limitation). 

Trading  with  the  Enemv  Act 
(1914)  (Amendment). 

Trading  with  the  Enemy  (Amend- 
ment). 

Trading  with  the  lEnemy  Amend- 
ment (No.  2). 

Trading  with  the  Enemy  (Exten- 
sion of  Powers). 


Munitions  of  War  (Amendment). 
Patents  and  Designs  Act  (Partial 
Suspension). 

PkovlsioNAL  Order  Confirmation  Acts. 

Electric  Lighting  Provisional  Orders  (No.  1)  :  [Clifden,  Enniscorthy]. 

Electric  Lighting  Provisional  Orders  (No.  2)  :  [Haworth  Urban  District, 
lilam,  Kingston-upoii-Hull  (Extension),  Knaresljorougli,  Litherland, 
Normanton  Urban  District,  Ryde  (Amendment),  Skipton,  Stanley 
(Yorkshire),  and  Tenby]. 

Electric  Lighting  Provisional  Orders  (No.  3)  :  [Andover,  Boston  and 
District,  Chipstead  and  District,  Connah's  Quay.  East  Grinstead  Urban 
District,  Selby  and  District,  Southampton  (Extension),  and  Street 
and  District]. 

Electric  Lighting  Provisional  Orders  (No.  4)  :  [Harrogate  (Extension), 
Keighlcj'  (Extension),  Teignmouth,  Tunbridge  Wells  (Extension), 
Warrington  (Extension),  and  ystradgynlaisj. 

Electric  Lighting  Provisional  Orders  (No.  ,">)  :  [Urban  Districts  of 
Wath-upon-Dearne,  Bolton -iipon-Deajne  and  Thurnscoe]. 


Tramway  Provisional  Orders  :   fBuiy,  Hall]. 


Confirmatory  Acts  indkr  Private  Lec  islatios  Pkocedubb 
(Scotland)  Act,  1890. 
Aberdeen  Corjjoration  Order  Confirmation. 
Dunfermline  &  District  Tramways  (E.\tenBions)  Order  Confirmation. 


Aberdare   Urban   District 

(Tramways,  &c.). 
Ascot  District  Gas  &  Electricity. 
Bristol  Tramways. 
Dewsbury  Corporation. 
Doncaster  Corporation. 
Glasgow  (Celluloid). 
Halifax  Corporation. 
Ilfraconibe  Gas. 
Lincoln  Corporation. 
London  County  Council  (Celluloid) 

and  Cinematograph  Films). 
London  County  Council  (Tramways 

and  Improvements). 
Lurgan  Urban  District  Council. 


Peh-atb  Acts. 
Council     London    Electric    Railway    Com- 
panies' Facilities. 

Mersey  Railwaj-. 

Metropolitan  District  Railway. 

Ormskirk  Gas  &  Electricitj'. 

Plymouth  Corporation. 

Rhondda  Urban  District  Council 
(Tramways   Extensions,    &c.). 

Rotherham  Corporation. 

Sheffield  Corporation  (Tramways). 

South  Shields  Corporation. 

Spennymoor  and  Tudhoe  Ga^. 

Stalybridge,  Hyde,  Mo~s|i-y  & 
Dukin field  Tramways  &  Elec- 
tricity Board. 


Bills  Withdraw^k  or  Abandoned. 
London  &  District  Electricity  Supply.     {Not  procfeded  v/ilk.) 
London  Electric  Supply.     (Withdrawn  after  First  Readinfj.) 
Yorkshire  Electric  Power.     (Withdruu-n.) 


LEGAL  INTELLIGENCE. 


Electrical  Engineers'  Slander  Action. 

On  the  27th  ult.,  before  Mr.  Justice  Atkin  and  a  six-cial  juiy,  Messrs. 
Berkeley  &  Young  (Ltd.),  electrical  engineers,  claimed  damages  for 
alleged  slander  from  Mr.  R.  H.  N.  Lindlej-,  of  Dalston.  Defendant  denied 
that  he  spoke  the  words  complained  of,  and  pleaded  alternatively  that  if 
he  did  so  it  was  on  a  privileged  occasion. 

Mr.  Alec  Neilson  (for  plaintiffs)  said  that  defendant  had  slander- 
ously used  language  to  the  effect  that  plaintiffs'  firm  was  a  German 
concern.  Plaintiffs  wei'e  now  engaged  on  Government  work,  and  they 
had  nothing  whatever  to  do  with  Germany.  They  did  not  desire  dam- 
ages, and  if  an  apology  was  offered  by  defendant  they  would  be  satisfied. 
Every  one  connected  with  the  management  of  plaintiff  company  was. 
and  always  had  been,  English.  Mr.  Arthur  Bergtheil  and  Mr.  Edwa'd 
Bergtheil,  the  only  two  sharcliolders  in  the  company,  were  both  born  in 
England.  Their  father  had  been  in  the  Natal  Parliament.  In  .March, 
1915,  a  Mr.  Stent,  who  was  in  the  emploj-ment  of  plaintiffs,  went  to 
defendant,  who  was  head  of  Messrs.  C.  Lindley  &  Co.,  a  firm  of  tool 
makers.  Mr.  Stent  sent  into  defendant  a  card  with  the  name  of  plaintiff' 
firm  on  it,  and  defendant  thereupon  came  out  of  Ids  private  office,  and 
in  the  presence  of  several  of  his  own  employes  said  to  Mr.  Stent  :  ""  Arc 
you  from  Bergtheil  &  Young  ?  It  is  a  German  firm,  and  we  will  do  no 
business  with  them  whatever.  Thej-  arc  a  German  firm,  and  it  is  a  Gorman 
name."  Counsel  added  that,  in  order  to  dissociate  themselves  entirely 
from  Germany  plaintiff  firm  recently,  with  the  full  consent  of  the  Board 
of  Trade,  had  changed  their  name  to  •"  Bcrkeic  y  &  Young." 

At  this  point  counsel  interviewed  his  Lordship  in  his  private  room,  and 
upon  their  return  Mr.  Dale  (for  defendant)  said  that,  while  defendant 
considered  that  he  was  perfectly  justified  in  defendmg  the  action,  and 
while  he  repeated  that  lie  himseH  never  said,  or  intended  to  say,  the  words 
complained  of,  but  had  only  inquired  into  the  nationality  of  plaintiffs  and 
of  the  goods  offered  by  them,  he  was  willing  to  say  he  was  sorry  for  what 
had  occurred,  if  any  construction  could  lie  placed  u])on  his  alleged  ut.er- 
ance  which  would  be  in  any  way  damaging  to  plaintiff's.  Defendant 
admitted,  and  always  had  admitted,  the  explanation  as  to  their  nation- 
ality given  by  plaintiffs.     They  were  an  English  firm  and  a  reputable  firm. 

Mr.  Neilson  said  that  the  plaintiff's  were  satisfied  now  that  allegations 
made  against  their  nationality  were  withdrawn. 

Mr.  Justice  Atkix  said  that  there  was  no  long"  ■  any  imputation  on  any 
of  the  parties,  and  the  record  was  withdrawn. 


^ 


Blatch  V.  Port  of  London  Authority. 

On  Friday  the  Court  of  Appeal  (Lorels  Justices  Swinfen  Eady.  Pickford 
and  Ba;kes)  heaul  an  a]ipt<al  by  the  Port  of  London  Authority  against 
the  refusal  of  the  Lord  Chief  Justice  to  enter  judgment  in  their  favour 
in  an  action  brought  against  them  Ity  the  widow  of  an  electrician  named 
Blatch,  who  fell  into  a  graving  dock  belonging  to  appellants  and  was 
drowned.  The  accident  occurred  on  a  dark  and  foggy  night,  when 
deceased  was  returning  from  the  Milhvall  Dock,  where  he  had  been 
employed  on  a  ship.  At  the  trial  the  jury  ilisagreed,  and  defendants 
applied  for  judgment.  The  learned  judse.  however,  would  not  accede 
to  this,  and  plaintiff  set  the  case  down  for  re -trial.  The  present  appeal 
was  advanced  so  that  it  might  be  dispose!  of  before  the  case  was  reheard. 

Then-  lordships  allowed  the  appeal,  and  entered  judgment  for  defen- 
dants, holding  that  there  was  no  evidence  called  by  plaintiff  of  any 
breach  of  duty  by  defendants  towards  deceased,  nor  any  evidence  that 
defendants  omitted  any  precautions  usually  or  ordinarily  taken  by  the 
6wnwB  of  gi'a\ing  docks. 

ir2 
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Leiston  Gas  Co.  v.  Leiston-cum-Sizewell  Urban  Council. 

On  Tuesday  Mr.  Justice  Low  dolivorod  his  reserved  judgment  in  this 
action,  in  which  plaintiffs  claimed  £157.   15s.  9d.  for  lighting  services 
rendered  to  defendants  under  a  contract  dated  June  2,  191 1.     In  deliver- 
ing judgmf^nt  his  Ixirdship  said  j)laintiffs'  claimed  three  quarterly  pav- 
ments,  said  to  he  due  under  an  agreement  dated  Juno  2,  1911.     The 
agreement  was  for  five  years  fwm  Aug.  1,  1911,  and  was  to  remain  in 
force  until  determined  by  cither  party  giving  six  months'  written  notice 
expiring  on  July  .'{1,  19H5,  or  on  July  31  of  any  sul>sef|iient  year.     No 
notice   to  determine   had    been  given.      By  clauses   2  of  tl>e  agreement 
plaintiffs  understook  to  provide  columns,  lanterns  and  burners,  and  to 
connect  them  to  their  mains  l>y  Aug.  1,  191 1,  the  whole  of  the  plant  to 
remain  the  proj  erty  of  plaintiffs.     That  obligation  was  j)erformed,  and, 
(JO  far  as  that  was  concerned,  the  contract  was  executed.      Further,  by 
cfauso  4  it  was  provided  that,  during  the  contract,  plaintiffs  were  to 
suj)ply  gas,  light,  extinguish,  clean,  repai'-  and  maintain  the  lamps,  &c. 
It  was  not  alleged  that  that  obligation  had  not  been  jK-rformed,  with  the 
exception  that  the  supply  of  gas  light  was  stopped.      L'nder  the  Def' nee 
of  the  Realm  Acts,  1914  and  1915,  orders  had  been  made  by  a  comfKJtent 
military  authority  stojiping  the  lighting  of  the  lamps  referred  to  in  the 
agreement.      In  those  circumstances  it  had  been  contended  that,  when  tlie 
o'-der  was  made  forbidding  the  lighting  of  th'^'  Iam])s,  the  agreement  came 
to  an  end,  and  plaintiffs  were  entitle<l  to  remove  and  dispose  of  the  lam|)s 
anfl  other  ])Iant,  and  defendants  wen^  absolved  from  making  any  further 
payments.      In  support  of  that  ))Voposition. defendants  relied  on  certain 
decided  cases.     The  contract  was  not  only  a  contract  to  su])ply  light .  but 
also  a  contract  to  supply  (for  a  j)eriod)  the  necessary  ])lant,  and  it  was 
impossible  to  distinguish  in  the  amount  agreerl  to  be  paid  jkt  lamp  how 
much  was  deferred   payment  spread  over  the  period  for  suj)plyiiig  the 
plant  and  how  much  was  for  the  actual  gas  consumed.     He  had,  there- 
fore, to  consider  whether  the  provision  of  plant  and  supply  of  gas  in 
defendants'  dist'-ict  had  become  unlawful  within  the  meaning  of  the  easi-s 
cited.      He  did  not  think  that  it  was  correct  to  say  that,  because  in  time 
of  emergency,  power  was  given  for  a  competent  authority  to  sus])end  the 
actual  lighting  in   a  given  area  for  such  times  as  may   be  considered 
nec(;Bsary  for  national  safety  and  Vx-cause  such  power  was  cxerci.scd  a 
|)rovision  for  lighting  within  that  area  became  unlawful  within  the  mean- 
ing of  those  canes.     Nor  did  h(;  think  that  it  rendered  it  im|)ossibl<'  within 
the  meaning  of  the  cases  referred  to.     What  the  Court  in  those  eases 
considered  waw  a  state  of  things  which  rendered  the  carrying  out  of  the 
contract  absolutely  and  completely  unlawful  or  once  for  all  impossible. 
In  the  jh'-esent  eas<'  it  was  impossible,  from  day  to  day,  or  from  week  to 
wwk,  to  tell  whether  it  might  be  necessary  to  stop  all  or  some  only  of 
the  light  or  whethc-  it  would  be  possible  to  resume  lighting  altogether, 
and,  in  his  view,  ]ilaintiffs  must  be  ready  on  the  repeal  or  relaxation  of  the 
restriction  to  go  on  providing  the  ligiit  and  must  keej)  the  whole  of  the 
apjiaratus  in  working  order  ready  for  that  puri)ose  ;    it  did  not  ap])ear 
to  b(!  material  that  the  restriction,  which  might  jjossibly  have  \yovn  a 
very  short  one.  had  turned  out  to  be  one  of  considerable  length.      He  was 
also  of  oj)inion  th.at  that  contract  was  an  executed  contract  in  the  sen.se 
whiej)  he  had  stated  above,  and  that  it  was  im|)ossib|e  to  divide  the  charge 
jie'-  lamp  and  say  so  much  only  was  due  for  plant  and   so  much  for  gas 
actually  burnt.      H-  came  to  thi-  conclusion  that,  through  the  exerci.se 
by  the  autiioritit  .s  of  their  powers  un<ler  the  Defence  of  tiie  Realm  Acts 
the  iwrformanceof  that  eontra<t  had  not  been  rendered  either  unlawful  or 
im|)«)ssib|e  within  the  nu-aning  of  the  ea.ses  to  which  reference  had  l>een 
made.      In  his  opinion,  the  suggestion  nunle  by  plaintiffs  that  lliey  should 
credit  defendants  with  the  gas  not  consumed  was  a  wis"  and  fair  one,  and 
it  was  a  pity  that  def -ndants  did   not  aceejjt  it  instead  of  siMiiding  rate- 
payers' money  in  litigation.     I'erhajjs  Parliament  would  insert  in  one  of 
the  cmergi-ncy  statutes  a  clauw  providing  for  ecpiitable  ail  just  ment  of 
such    (lisputes.      As    to    the    defendants'    contention    that    the    contract 
should    be   treated  as  .suspemled  during  tiie  time  that  the  order  was  in 
force,  he  C(.u|(l  s(<'  no  gn  und  for  taking  su<'li  a  course. 

Devonport  Tramways  Arbitration, 

Mr.  15.  II.  filyth,  the  arbitrator  a])|Hjinted  to  SHcertain  the  jirire  to  be 
|i.ii(i  by  i'lymouth  Corporation  for  tin-  undertaking  <;f  th<'  Devonport  it 
District  Tramways  Co.,  has  Issued  his  award.  In  the  awnr  I  the  Cor- 
p<iration  are  diicctid  to  pay  the  (oinpany  in  res|s'ct  of  thi-  trnm«av 
undertaking,  the  light  railway  anil  tin  i)rofils  the  company  niight  ha\e 
been  expected  to  earn  iK-twcen  Oct.  2,  1015.  and  Aug.  12.  1919.  the  .sum 
of  i;i(i:j.!»7(».  Is.  III.  Kaeh  ])arty  is  lo  bi-ar  its  own  cost  of  the  refinnee. 
and  the  arbitrator's  costs  are  to  Iw  lK)rne  in  i<|unl  share.n  by  the  C<>r- 
])oralion  and  company.  Tin-  eomjiany  claimed  t'257.(MM».  but  for  the 
Cojjioralion  the  vnliie  of  the  undertaking  and  com|t<nsiitinn  pavablr  wire 
iHsessed  at   C9:(.(HI(I. 

Irish  Electric  Lighting  Contract. 

Arbitration  iiroceedings  have  recently  tnk<  n  jilftce  ni  Dublin  on  iIin- 
pules  between  the  Marquis  of  Sligo  and  T.  K.  Hrunker.  el-etricnl  engineer, 
of  Dublin,  in  respect  of  the  installation  of  electrical  jilnnt  for  li^hiint; 
West  port  House.  Sligo.  tl\e  residence  of  th<'  Manpii/*  of  Sligo.  The 
questions  in  dispute  were  in  connection  with  itemn  anumnting  to  i'|(i<». 
which  were  clainied  ns  extras  and  disallowed  by  the  architeel.  Mr.  \{,  V.. 
Mellon,  Dublin  ;  a  sum  of  Ji\M  deducted  in  res)K'cl  of  work  allep-d  to  l>e 
not  in  conformity  with  the  contra-t.  and  a  counterclnim  by  Ixinl  Sligo 
for  jM-nalties  for  delay  in  execution  of  the  work. 

Kvidence  was  given  by  Mr.  Hrunker.  his  manacer  (Mr.  Cleryjand  work 
men  ;  and  by  Mr.  R.  K.  .Mdlon  and  Mr.  Slielton.  the  estate  ntewnrd  of  the 
Marquis  of  Sligo. 

The  arbitrator  (Mr.  A.  K.  Porte)  intimated  he  would  make  ]m  awartl 
after  an  insjxTtion  of  the  i)remi8t«8. 


PATENT   RECORD. 

SPECIFICATIONS  PUBLISHED. 

The  following  abstract  from  some  of  the  specifications  recently  published  have  ban 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1914  Specli^ications. 
24.335  Hughes.     Electric  arc  lamps. 

24,701  Seei  AY  &  Newman.    Automatic  phonographic  responding  and  receiving  devices 

for  use  v/ith  telephones.    (30/12  13.) 
24,337  Hunt  &  Sandycrcft   (Ltd.)    Alternating-current  dynamo-electric  machines, 

adapted  for  synchronous  working. 

A  method  of  starting  alternating-current  dynamo-electricmachineshavingwind  in  gs 
on  the  rotor  adapted  to  operate  in  ciscade,  and  to  co-operate  with  a  direct-current 
field  on  the  stator  in  order  that  the  machine  may  run  as  a  synchronous  machine  at 
cascade  speed,  according  to  which  method  the  slip-rings  connected  to  opposite  ter- 
minal points  are  connected  in  pairs  to  variable  resistances  adapted  to  be  varied 
simultaneously,  v/hile  a  short-circuitinp  switch  is  provided  which  may  be  closed  to 
short-circuit  one  set  of  terminals,  leaving  the  other  set  connected  in  star  through  the 
resistances,  so  that  such  resistances  can  be  gradually  increased  until  these  slip-ring 
are  open-circuited. 

2t,838  HuN-T&  Sandycrcft  (Ltd.)    Dynamo-electric  machines. 

A  winding  applicable  to  dynamo-electric  machines  designed  to  run  as  synchronous 
machines  at  a  cascade  speed,  but  which  can  be  started  and  run  up  to  speed  as  in- 
duction motors  with  one  of  the  basal  pole  numbers,  said  v/inding  having  two  or  a 
multiple  of  two  neutral  star-connected  points  through  which  the  direct-current 
excitation  can  be  applied,  while  the  main  alternating  currents  are  led  in  to  pairs  of 
terminals  providing  parallel  paths  which  are  united  in  the  said  neutral  or  star- 
connections. 

24,339  Hunt  &. Sandycrcft  (Ltd.)    Alternating-current  dynamo-electric  machines. 

1915  Specifications. 

32  McsANO.     Electric   current   modulators,   more    particularly   fbr   microphoness 
electric  vibrators  and  the  like. 
A  current  modulator  constituted  by  a  suspension  or  gripping  contact  or  suspension 
or  gripping  contacts  which  is  or  are  submitted  to  the  action  of  an  exciter,  and  inserted 
into  an  electric  circuit  in  series,  in  shunt  or  combined  in  any  manner. 
127  DoHRN.     Means  for  lighting  theatrical  stages  and  other  areas. 
130  North  &  Allen.    Magneto-electric  machines. 
188  Presslan.0.    Cord-gripping  means  suitable  for  incandescent  electric  lampholders. 

(ODgnate  application,  562/15.) 
190  W'jillot.    Electrical  combined  lighting  and  starting  systems  for  motor  vehicles 

and  other  purposes.    (24/1,14.) 
398  Signal  Ges.    Wireless  telegraphy.    (9/1/14.) 

A  system  of  electric  wave  telegraphy  by  radiation  below  the  surface  of  water,  in 
which  alternating  current  of  such  frequency  is  employed  that  the  dielectric  alter- 
nating-current resistance  of  the  medium  becomes  equal  to  or  less  than  the  ohmic 
resistance. 
484  Van  Swaay  &  Keus.     Electric  transformer  and  circuit  arrangements  therefcr. 

(27  1,14) 
491  B.  T.-H.  Co.    (G.E.  Co.)    Systems  of  electric  motor  control  and  controllers 
therefor. 
A  control  system  for  electric  motors  comprising  a  controller  adapted  to  advance 
automatically  at  a  rate  determined  by  an  electromagnetit  retarding  device,  said 
device  being  controlled  by  a  relay  responsive  to  the  motor  current  and  arranged  to 
produce  several  different  predeterm.ined  retarding  effects. 
580  Relay  Automatic  Telephone  Co.   &  Aitken.    Manual  and  semi-automatic 

telephone  systems.    (Cognate  application.  869/15.) 
723  Siemens  Schuckertwerke   Ges.    Stray-wave  protection  devices  for  electric 
circuits.    (17/6/14.     Patent  of  addition  not  granted.) 
The  application  of  a  vacuum  relay  arranged  in  a  magnetic  field  due  to  the  con- 
ductor to  be  protected,  for  the  purpose  of  protecting  such  conductor  from  the  action 
of  stray  waves,  this  vacuum  relay  being  so  adjusted  that  it  responds  to  the  stray 
waves  but  not  to  fluctuations  in  the  magnetic  field. 
1.802  Kapp.     Phase-advancers  for  dynamo-electric  machines.    (Cognate  applicaticn 
4,795/15.) 
Comprises  the  employment  with  each  of  the  rotor  phases  of  a  dynamo-electric 
machine  the  field  of  which  is  produced  as  hereinafter  described  by  current  passing  through 
separate  field  windings  from  each  of  the  rotor  phases,  and  the  armature  of  which  is  in 
series  with  one  of  the  rotor  phases  and  the  corresponding  field  winding  ;   also  means 
whereby  the  excitation  produced  by  the  windin?  which  is  in  series  with  the  armature 
can  be  increased  for  increased  motor  load  and  slip  and  decreased  for  decreased  motor 
load  and  slip;    also  comprises  the  utilisation  of  the  phase  advancer  to  assist  the  main 
motor  or  drive  one  or  more  synchronous  generators  from  which  current  can  be  deli- 
vered into  the  supply  circuit,  and  ihe  use  of  any  suitable  automatic  electrical  or 
mechanical  apparatus  which  makes  the  aforesaid  field  controlling  means  dependent 
on  the  condition  of  the  rotor  current. 
2,344  Beaver  &  Claremont.     Bonding  connector  for  bonding  the  armouiing  of  electric 

cables. 
2,570  GrogAn  &  The  British  Elsctric  Transformer  Co.    Means  for  protecting  and 

indicating  the  condition  of  electric  circuits. 
3.710  Patterson.     Frames  or  racks  for  use  in  chargingsecondary  electric  batteries. 
3.774  Walver.     Electric  signalling  apparatus. 
4,564  Hornby.     Electric  motors. 
5.594  Dod.     Field  telephone  or  telegraph  wire  reel. 
5.909  Reip.    TelephonVcall recorder. 
6,244  Conner  it  Kahl.    Telephone  transmitters. 
6.685  Wessel.    Coin-operated  electric  supply  apparatus.    (4,5,14.) 
6,9<»7  Siemens  Schuckert\verke  Ges.    Dynamo-electric  machinery.    (11,5  14.) 
7.923  Siemens    Schuckertwerke    Ges.    Slot-dosing   devices    for   dynamo-electric 

machinery.     (30  5/14. 
9.386  Hamilton  &  Ferranti  (LT:^.)    Casings  for  electricity  meters.    (Divided  appli- 
cation on  24.792  14.    Dec.  30.) 
10,676  Laiiois  &  Gyr  Akt.-CJes.    Alternating-current  ampere-hour  electricity  meters. 

(22/7/14.) 
15.061  FoRRi^TBs.    (Dunham.)    Joint  for  electric  light  fittings,  particularly  applicable 
to  portable  electric  lamps. 


^.  1915. 

.-:itinf-devic^     (Addition  to  and  divided 
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18.070  Landis  &  GvR  Akt -Guy 

application         ■  -       -  .  -  •-  ■    . 

18084  Turner.    T--  •6.480/15.     Arril30.)» 

18.103    ElSLBR.      FiUi. -^inu.-nv  ni,..:..li..-.       . -.  -    i  .-    1-..W.S.)* 

Dor.»mber29.  1915. 

•■ ^  '  15.  U.S.') 

(16  6/15„U.S.)» 

.-.     .-...,,..,.     ,....,. ...     ,.  .   15.  U.S*) 

December  30,  1915. 

'  ■'"'     -'  '  r  tramw«y  car. 
•  ■k-s. 
^x  .•■•.-,,.  .      ^.Citric  torches  for  pencils,  pens  and  the  like. 
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COMMERCIAL  TOPICS. 


Trade  after 
the  War, 


An  important  report  has  been  issued  by  a  sub- 
committee of  the  Advisory  Committee  of  the 
Bo?,rd  of  Trade,  which  was  appointed  to  suggest 
measures  to  secure  certam  branches  of  British  industry  after  the  wa.r. 
A  number  of  far-reaching  recommendations  are  made  in  regPjrd  to 
certain  trades  and  articles  of  manufacture. 

The  sub-committee  concerned  itself  with  the  paper  manufacture,  the 
printing  and  stationery,  jewellers,  and  silvcrsniith.s"  trades,  glass,  china 
and  earthenware,  toys,  electrical  apparatus,  hardware,  and  the  magneto 
industry.     It  recommends  as  follows  : — 

Research  and  Training. — Larger  funds  should  be  made  available.  The 
universities  should  be  encouraged  to  maintain  and  extend  industrial 
research  work  and  the  manufacturers  encouraged  to  co-operate.  A 
record  of  consultant  scientists,  chemists  and  engineers  should  be  estab- 
lished for  the  use  of  manufacturers  only. 

Copyright. — The  United  Kingdom  copyright  law  should  be  brought 
into  line  with  that  of  the  United  States. 

Patents. — Uniformity  of  patent  law  throughout  the  Empire  should  bo 
aimed  at.  The  law  as  to  the  compulsory  worldng  of  patents  in  the 
United  Kingdom  should  be  more  rigorously .  enforced.  The  fullest 
possible  information  as  to  enemy  patents  should  be  given  to  British  firms 
during  the  war  and  every  practicable  assistance  for  their  use. 

Trade  Marks. — All  German  and  Austrian  goods  imported  into  the 
United  Kingdom  should  be  required  to  be  marked  with  an  indelible  mark, 
"Made  in  Germany"  or  "Made  in  Austria-Hungary,"  and. goods  im- 
ported from  other  foreign  countries  should  be  similarly  marked  either 
with  the  country  of  origin  or  with  the  words  "  Foreign  Made  "  or  "  Not 
British."  Such  marking  should  be  on  the  goods,  and  not  on  the  package. 
Alien  firms  and  alien-owned  companies  should  be  prohibited  from  regis- 
tering in  the  United  Kingdom  trade  marks  containing  English  words. 

Transport  Facilities. — No  preference  should  be  accorded  to  traders  in 
other  countries  by  British  shipping  companies  or  shipowners  or  by  home 
railways.  The  canal  system  of  the  United  Kingdom  should  be  imp-ovcd 
and  extended.  Shipping  companies  should  be  prohibited  from  changing 
higher  rates  of  freight  from  British  ports  than  from  North  European  ports. 

Financial  Assistance. — The  joint  stock  banks  should  be  invited  by  the 
Government  to  afford  greater  assistance  to  British  industrial  enterprise. 
Government  departments,  local  authorities,  &c.,  should  be  required  to 
purchase,  so  far  as  possible,  only  goods  yffoduced  within  the  British 
Empire.  British  financial  houses  concerned  in  the  issue  of  foreign  loans 
in  the  United  Kingdom  should  be  urged  to  endeavour  to  secure  pre- 
ferential treatment  for  British  contractors  and  manufacturers  in  respect 
flf  the  public  works  to  be  carried  out  by  means  of  such  loans. 

Trade  E.rhibitions  should  be  held  muler  the  Board  of  Trade's  control, 
and  should  be  exhibitions  of  manufacturers'  wares  for  traders  and  not 
organised  to  attract  the  general  public. 

Protection  of  British  Trade  Marks  Abroad. — H.M.  consular  officers 
should  be  directed  to  watch  for  and  report  immediately  cases  of  apparent 
infringement  or  attempts  to  pass  off  foreign -made  goods  as  British. 

Ministry  of  Commerce,  rf?c. — The  formation  is  recommended  of  a 
separate  Ministry  charged  solely  with  the  safeguarding  and  extension  of 
British  industry  and  trade.  The  a])pointment  of  trade  commissioners 
should  be  extended  to  the  principal  foreign  countries. 

Consular  Service. — Should  be  reorganised  with  a  view  to  increasing  its 
commercial  utility. 

Tariff  Protection. — The  members  of  the  sub-committee  :  "  We  are  of 
opinion  that  where  the  national  supply  of  certain  manufactured  articles 


which  are  of  vital  importance  to  the  national  safetv  or  are  fss^-ntial  to 
other  industries  has  fallen  into  the  hands  of  manufacturers  andJtra'lcTs 
out,sid(!  this  country,  British  manufacturers  r<?ady  to  undcrtik'*  th*' 
maimfacture  of  such  articles  in  thi.t  country  should  \h-  afforded  sufficient 
tariff  pi  >tection  to  enable  them  to  maintain  such  prfxiuction  aft'-r  the 
war."  It  will  be  neces.sary  to  impose  some  widely  spread  import  duties, 
and  they  are  prepared  to  recommend  that  a  larger  proportion  of  the 
revenue  should  be  raised  by  reasonable  import  duties.  Such  duties 
would  go  a  long  way  towards  sati.sfying  the  requests  for  special  prot<ctive 
treatment  for  the  industries  which  the  sub-committee  has  had  under 
consideration.  Approximate  tariff  rates  are  given,  but  on  glassware 
(table  and  lighting  glass)  they  recommend  total  prohibition  of  German 
and  Austrian  glass  for  three  or  five  years,  then  .33  J  per  cent,  ad  val.  On 
optical  and  chemical  glass  2.5-30  per  cent,  ad  val.  for  five  years  ;  on 
common  glassware  10-1.5  per  cent,  ad  val.  ;  and  on  glass  bottles  .5  per 
cent,  ad  val.  On  china  and  earthtmware  20  per  cent,  ad  val.  (with  a 
higher  rate  on  fancy  wares) ;  on  mechanical  toys  an  ab.solutely  prohi-. 
bitive  rate  ;   and  on  magnetos  33.^  per  cent,  ad  val. 

The  report  is  signed  by  Sir  Algernon  F.  Firth  (President  of  the  As.socia- 
tion  of, Chambers  of  Commerce),  Mr.  A.  .1.  Hobson,  Mr.  Stanley  Machin 
(chairman  of  the  London  Chamber  of  Commerce),  Mr.  E.  Parkes,  M.P., 
and  Sir  Albert  Spicer,  with  Mr.  P.  Ashley  as  secretary. 

*         *         *         * 


Mining  Machinery 
in  Mexico. 


Trade  in 
War  Time. 

on  the  1 8th  ult. 


Some  evidence  of  an  improvement  in  Mexican 
affairs  may  be  found  in  the  fact  that  the  Mines 
Co.  of  America  has  recently  placed  an  important 
contract  -vi^ith  the  Westinghouse  Electric  Co.  for  new  machinery  for 
installation  at  its  mines  in  Mexico.  It  is  expected  that  there  will 
be  a  large  saving  in  cost  of  production  per  ton  of  ore.  The  purchase 
of  this  machinery  would  indicate  that  preparations  are  being  made  to 
resume  operations,  and  that  Mexico  is  very  slowly  returning  to 
peaceful  occupations. 

*  *         *         * 

The  thirteenth  annual  meeting  of  the  Wholesale 
Traders'  Association  for  the  Protection  of  the 
Hardware,'  Furnishing  &  Metal  Industries  (Ltd.) 
since  its  incorporation  was  held  at  Birmingham 
The  chairman  (Major  J.  H.  Cartland,  J.P.),  in 
presenting  the  report  and  balance-sheet,  said  that  the  operations  of 
the  Association  had  been  fully  main  tamed,  and  that  the  members  had 
made  extensive  use  of  its  various  departments.  During  the  past 
year,  189  members  had  joined  bringing  the  total  membership  of  the 
Association  up  to  3,082.  Notwithstanding  the  war  and  the  fact  that 
a  large  number  of  firms  were  doing  Government  work  (and,  therefore, 
were  not  seeking  to  open  new  accounts,  the  number  of  status  in- 
quiries sent  in  during  the  year  had  reached  a  total  of  92.173.  thereby 
showing  that  there  was  still  a  good  general  trade  bemg  done  by  the 
various  manufacturers  and  merchants  throughout  the  CQUntrv.  and 
that  a  large  number  of  orders  had  been  received  from  foreign  and 
colonial  markets  which  thty  were  unable  to  execute  at  present. 
The  debt  recovery  department  had  19,233  cases  for|collection. 
against  18,126  during -the  previous  year,  representing  a  total  credit  of 
ujiwards  of  £171,000,  and  out  of  this  smu  only  about  10  yter  cent, 
proved  irrecoverable  or  bad.  With  regard  to  the  msolvency  depart- 
ment, companies'  liquidations.  &o.,  a  large  number  of  cases  were 
reported  during  the  year,  meetings  attended  and  action  taken  in  the 
interests  of  members.  In  several  instances  the  result  had  been  an 
increased  dividend  for  creditors.  It  n  as  reported  that  a  Bill 
would  be  introduced  in  the  House  of  Lords  for  the  registration  of 
persons  and  firms  carrying  on  business  in  Great  Britain  and  Ireland, 
and  that  was  a  measure  which  the  Association  had  advocated  through 
different  channels  for  some  time  past. 

*  *         *         * 

p  .  At  the  second  Pan-American  Scientific  Congress. 

Pan-American  -which  was  recently  held  ui  Washington,  several 

Scientific  Congress.  ..^..oiutions  were 'passed  in  favour  of  closer 
relations  between  the  United  States  and  the  Latin- American  republics. 
The  resolutions  included  one  in  favour  of  the  adoption  of  the  metric 
system  throughout  the  \\'estem  Hemisphere ;  also  one  recommending 
the  appointment  of  an  American  committee  of  radio  commimication 
to  assist  in  the  development  of  radio  communication.  It  was  agreed 
that  Spanish  should  be  taught  more  generally  in  the  United  States 
schools,  and  English  in  those  of  Latin-America  ;  that  the  Govern- 
ments of  the  American  republics  be  petitioned  to  further  the  inter- 
change of  instructors  and  students;  and  that  a  Pan-American 
library  in  the  different  languages  of  the  hemisphere  be  established.  _, 


650 


THE  ELECTRICIAN,  FEBRUARY  4,  1916. 


IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

From  Jau.  24,  1916,  to  Jan.  29,  1916. 


In  viow  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
Ihe  im|)orlation  into  and  tlie  c.\jjortation  of  Electrical  Manufactures 
from  llic  I'liiled  Kingdom,  we  resume  our  weekly  lists.  (*9ec  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Folkestone. — France:    Unenumerated.  10  pkgs. 

Cools. — Holland  :  Elec.  Lamps,  20  cases. 

QmusBY.-  -France:  Unenumerated.  29  pkgs. 

Hull. — Holland:   Unenumerated,  5  pkgs. 

Liverpool.  -  £/.5./4..-  Electrodes,  52  pkgs.;  unenumerated,  13  pkgs.  France.: 
C-'irhon  candles,  12  pkgs.    Spain:  Elec.  carbons,  105  pkgs. 

London.-  U.S.A.:  Elec.  machinery,  £1,318;  carbon  candles,  £171;  elec.  lamps, 
£155  ;  telephone  material,  £96;  lamp  parts,  £628;  unenumerated,  £2.561 — 317  pkgs. 
Holland:  Elec.  lamps,  £1,728  -106  pkgs.;  unenumerated,  £429.  France:  Carbon 
candles,  £375  ;  lamp  parts,  £68;  unenumerated,  £303— 48  pkgs.  Switzerland:  Carton 
candles,  £540;  elec.  machinery,  £17;  unenumerated.  £451.  Denmark:  Elec. 
ms^rhinery,  eA.^ACi,  unenumerated,  £1,W).3.  Japan:  Lamp  p.irts,  £153.  Italy:  Elec. 
v/ire,  135  pkK-''..;  elec.  m.ichinery,  £190. 

EXPORTS, 

To  tKusiKKLhsiK.  —  Auckland :  Elec.  machmery,  £50;  unenumerated,  £199. 
Melbourne:  Wire  and  cable,  £203 ;  elec.  machinery,  £161  ;  unenumerated,  £588. 
Sydney:  Elec.  machinery,  £1,378;  wire  and  cable,  £5,600;  unenumerated,  £716. 
Wellinglon:  Wire  and  cable,  £459 ;  unenumerated,  £1,405  Adelaide:  Wire  and  cable. 
£140;  unenumerated,  £573.  Perth:  Unenumerated,  £44.  Christchurch :  Unenumer- 
ated, £729.  Dunedin:  Wire  and  cable,  £77:  unenumerated,  £59.  Lyttelton:  Elec. 
machinery,  £1.303;  unenumerated,  £136.  Hobart :  Wire  pr.d  cable,  £W;  unenumer- 
ated, £60.  Brisbane:  Unenumerated,  £294.  Newcastle:  Wire  and  cable,  £400. 
Napier:     Unenumerated,  £18.     Bluff:  Unenumerated,  £29. 

ArpiCA.— Durban :  Elec.  machinery,  £318;  wire  and  cable,  £523;  telet;raph 
material  £93;  unenumerated,  £1,125.  Cape  Town:  Unenumerated,  £912.  Port 
Elizabeth:  Unenumerated,  £79.  East  London:  Unenumerated,  £124.  Mauritius: 
Unenumerated,  £77. 

South  and  Central  America.  —  Buenos  Ayres:  Unenumerated,  £1,856. 
Pernambuco:  Unenumerated,  £209.  Rio  de  Janerio:  Unenumerated,  £211.  Santos: 
Unenumerated,  £108. 

South  Ssa  Islands. — Fiji:  Unenumerated,  £27. 

HoLLMiD.-  Amsterdam :  Wire  and  cable,  £545;  unenumerated,  £73. 

Cajiada.     Montreal:  Elec.  machinery,  £1 17;  unenumerated,  £467. 

NoRv/fiV.— Christiana  :  Elec.  cable,  £67. 

Denmark.    -Copenhagen :  Wire  and  cable,  £1,752. 

SwEDBH.— Gothenburg :  Wire  and  cable.  £693.    Stockholm:    Wire  and  cable,  £317. 

U.S.A.— New  York:   Unenumerated,  £12o. 

PoRT\jaf>L.— Lisbon:  Unenumerated,  £102. 

Spain. — /Barcelona:   Unenumerated.  £48. 

\talv.— Genoa  :   Unenumerated.  £409. 

West  Ikdibs.— Barbados  :  Unenumerated,  £10. 

Egypt.  —  Alexandria :  Unenumerated,  £58.  Port  Said:  Unenumerated,  £115. 
Seuz:  Unenumerated,  £13. 

India,  Ceylon,  Indo-China  and  Straits  Settlements. —  Bombay:  Telegraph 
material,  £190;  unenumerated,  £879.  Balowan:  Unenumerated,  £58.  Calcutta: 
Unenumerated,  £1.167.  Singapore:  Unenumerated,  £54.  Penang :  Unenumerated, 
£53.  Karachi:  Unenumerated,  £166.  Ceylon:  Unenumerated,  £181.  Madras: 
Clow  lamps,  £333;  unenumerated,  £596. 

CmuK.- -Hongkong:  Elec.  machinery.  £62  ;  unenumerated,  £350.  Shanghai:  E\k. 
glow  lamps,  £85;  unenumerated,  £52. 

Frahce.  -Dieppe:  Unenumerated,  £106.  Paris:  Unenumerated,  £267.  Calais: 
Unenumerated,  £45.    Boulogne:   Unenumerated,  £120. 

Channel  Islands. — Unenumerated,  £10. 

FOREIGN  GOODS  (duty  paid  and  free). 
Bombay:     Unenumeratad,    £61.     Boulogne:     Unenumerated,     £12.      Cape  Town: 
Unenumerated,  £207.    Havre:    Unenumerated,  £85.     Madras:  Unenumerated,  £283 
A/ars<;//«.-  Unenumerated,  £125.     Wellington:   Unenumerated,  £75. 


Melbourne: 
jamps,  £397. 


IN   TRANSIT. 

Elec.  lamps,  £460.    Sydney:   Elec.  lamps,  £780.      Shanghai:    EJec. 


EDUCATIONAL  NOTES. 


University  of  Liverpool.  Tiic  Lent  term  began  on  Jun.  1 1.  The 
spcciiil  niiitricuJjilioii  t  Xiiiiiinutioii  or  the  cutrunco  t'.xaiuin.'itioii  must 
ln'  im.s.sed  to  seeuxe  i«lmiH.sion  to  the  courses  of  iustruction  in  the 
FaouJty  of  Engineering.  Pro8|)eetu3e8  nnd  full  purticulars  of  the 
c-ourscs  in  eleotrical,  civil,  niochfinical  antl  marine  vngineerijig,  design 
and  firawiiig,  mathematics,  physics  and  inorganic  ehemi.stry  may  be 
obtained  from  the  registrar,  Mr.  Edward  t'aroy.  There  are  well- 
••(piippcrl  laboratories,  and  facilities  for  praeticiU  and  researeh  work 
are  .ivailable. 

Birmingham  University.— The  annual  ivjKirt  ui  the  Council  was 

issued  on  Tuesday  last. 

It  is  .stilted  thai  the  Council  lins  agreed  to  aueept  a  year  of  service  ui 
H.M.  forces  us  n  Hubslitute  for  the  third  yenr  of  attendnnee  nl  the  I'ni- 
versity.  The  incont"  was  CtJ2..')4r)  (eomiinred  with  £7(>.7fl2  in  previ(>UK 
year)  and  the  deficit  i:2.S7»  (npiinst  il..'>ltl).  The  <'ity  <  ounvil's  grant 
has  been  reduced  from  £1  "».(»(»»  ti.  tl.'J.tMMi  for  on<-  year.  The  uiiniUr  of 
Ktudents  of  till  kinds  Inst  s<  ssion  was  THti.  u  devn<uic  of  24tl. 


BUSINESS    NOTICES. 

The  Curtis  Mfg.  To.  ask  us  to  announce  that  they  hiv\-e  ju.st  rvetived 
n  letter  fwm  then  principal  (Mr.  F.  C.  Curtis)  inWhii-h  he  wishes  to 
be  kitully  nMnembered  to  all  \m  friends  in  the  tnule.  Mi.  Ciirtis. 
after  putting  in  seven  months  signal  woik  in  the  trenches  with  the 

Roynl    \av.d    Division    U.K.    at    Callii>oli.    is    now    at in 

ehiirne  of  the  nuitor  eych'  maintenan  e  f<n  the  «livision.     The  hilsi- 
news  is  being  earritHl  on  as  usual  in  his  al»»H'nee,  iwul  the  exoi'llent 


standard  of  work  is  fully  maintained,  with  the  best  possible  delivery 
under  the  present  circumstances. 
Manufacturer  Wanted. — An  advertiser  requires  a  manufacturer  to 

make  small  dynanics  in  quantities. 

Agencies  Wanted. — A  Danish  firm  advertise  for  the  sole  agency 
for  electrical  novelties. 

A  I^jndon  heating  companj'  adverti.se.s  that  it  can  accept  the 
.selling  rights  of  electrical  heating  and  cookmg  appliances  (other 
than  electric  fires)  for  London  and  district. 

Increase  of  Prices. — Owing  to  the  continued  increase  of  the  price 
of  raw  material  and  labour,  the  .lackson  Klectric  Stove  Co.  notify 
that  they  have  ijicreased  all  their  jirices  In-  a  further  Id  |»er  cent. 
a-<  from   l-'eb.   I.  inakinj;  a  total  increase  of  20  j)er  cent. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

In  the  bankruptcy  of  (ieo.  Eciwd.  Bonner,  electrical  engineer, 
.Ashcroft.  10.3,  Fox-lane,  Palmer's  ftreei:.  Middlesex,  the  first  meeting 
of  crerlitors  will  take  j)lace  cm  Feb.  11  at  14,  fiedford-row.  London. 
W.C,  and  the  j)iiblic  examination  on  Feb.  21  at  the  Court  House, 
Edmonton. 

A  meeting  to  receive  an  account  of  the  winding  up  of  the  Sheffield 
Electrical  Engineering  Co.  (Ltd.)  (in  vol.  liq.)  will  be  held  at  the  office 
of  Messrs.  Hurst  &  Hewitt,  8,  Park-parade.  Ashton-under-Lvne,  on 
Feb.  29. 

A  laeeting  to  receive  an  account  of  the  winding-up  of  the  Electric 
Railway  Signalling  Synd.  (Ltd.)  will  be  held  on  March  1,  at  32,  Great 
St.  Helens,  London,  E.C. 


ELECTRICITY  SUPPLY. 


liiiiiiiiii 

EXTENSIONS. 

Glasgow. — There  has  recently  been  a  great  increase  in  the  demand 
for  electric  power,  and  additional  generating  plant  will  have  to  be 
provided  at  a  cost  of  £54,000. 

The  Electricity  Committee  recommend  that  orders  be  placed  for  t  wo 
S.OOO  H.r.  turbo-alternators,  condensing  plant.  &c.  One  set  will  ho 
erected  in  Port  Dundas  station  and  the  other  in  St.  Andrew's  Cross 
station.      Completion  of  the  orders  is  promi.sed  by  Septeralxr  nf"xt. 

Stoke-on-Trent.^ — The  Corporation  have  agreed  to  equip  a  sub- 
station upon  Messrs.  Kerr,  Stuart  &  Co.'s  works,  in  order  to  give 
suj)|jly  of  current  on  the  three-phase  system.  The  supply  is  addi- 
tional to  that  given  under  the  company's  existing  agreement,  and 
will  entail  an  estimated  cost  of  £1,200,  Application  has  been  made  to 
the  L.(i.  Board  for  sanction  to  borrow  this  amount  and  the  Board 
have  notified  that  they  will  do  everythmg  possible  to  exjjedite  the 
loan. 

The  Enguieer  was  authorised  at  the  last  meeting  to  place  orders  for 
the  neces.sary  switrhgear  and  transformers  required,  in  order  to  give  the 
additional  supply. 

Wigan. — The  Electricity  Committee  recommend  the  Corj>ora- 
tion  to  j)ut  down  an  additional  3,000  kw.  tiirbo-altemator,  surface 
condenser,  two  rotary  converters,  a  water-tube  boiler,  &c.,  at  the 
electricity  works  at  an  estimated  cost  of  £30,450. 

GENERAL. 

Aberdeen.  In  the  monthly  report  of  the  city  electrical  engineer 
(Mr.  .1.  Ale.x.  Bell)  it  is  reported  that  the  miits  generated  during 
December  were  1.48(),770.  an  increa.se  of  170,870  units  comi)ared 
with  the  lorresponding  |>eriod  last  year. 

Birmingham.  It  is  st^ited  that,  owing  to  the  increased  cost  of 
fuel  and  the  general  advance  in  the  price  itf  all  kinds  of  commodities, 
the  Electric  Snpply  Connnittet^  are  considering  a  }>roiHi.sil  to  ijicreas** 
the  charges  for  electrical  energy. 

Sinci'  the  outbreak  of  war  there  iias  been  no  advance  in  prici's.  but  at 
piiMiil  the  Finance  Sub-comniittee  is  going  into  the  (tosition  and  will 
ri'i>ort  to  the  next  meeting  of  (he  full  Committee.  The  memliers  av 
stated  to  l>e  in  favour  of  a  revision  of  the  charges. 

The  Tramways  (\)nuuittee  jiropose  to  give  £5().tlOO  out  of  the  pm(it«i 
•  f  tiie  tramwav  undertaking  to  ivlief  of  rates,  an  increase  of  £20,000  over 
I'.M.l 

Ijjst  yrur  the  tramways,  electric  8up])ly  a!id  gas  departments  con- 
triliuted  collectively  £lo2.7;}5.  as  comparedwith  £135. (590  in  the  previous 
year  and  £155.71 1  "the  yar  lx>fore  that.  Of  the  £102.735.  the  (Jas  Com- 
mittee contribnti  d  £;J7.:!.".0.  the  electric  supply  '  '"  'H.')  and 
t  he  t  ramway s  £;<0.0<KJ.  1 1n  si-  figures  comparing  \\  1 34  and 
ttl.!i71  n's|K"ctively  in  the  pn-vious  year.  It  is  .stati-d  that  the  Gas 
<  "mnuttee  have  offere  1  a  contribution  of  £40.00t)  this  year,  but  the 
Klectric  8upp^  Committee's  contribution  will  be  some  thousands  less 
than  they  gave  a  >Tar  ago.  and  a  fiinirc  ap|)ro.\imating  closeh"  to  that  of 
1»14.                       .                              -e 

Coiiiini-nting  u|>on  thi-..  the  "  Birmingham  Daily  Post"'  says:  "If 
this  1m   true,  it  will  lie  n  surprise  and  jK^rh«j>s  a  dis.<»pjKnntment,  because 
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the  department  have  had  an  unusually  good  yeai-  in  their  trading.  It  is 
Said,  however,  that  the  reduction  has  hccn  brouj;ht  about  mainly  by  the 
high  price  of  fuel,  and  that,  as  a  matter  of  exi)etliciicy,  it  was  inadvisable 
to  (juarrol  with  the  coal  merchants  who  had  entered  intf)  sjK'cific  contracts 
for  the  supply  of  coal,  and  then  found  that  owing  to  the  war  the  cost  of 
fuel  and  transport  was  much  greater  than  had  been  estimated." 

Pover. — The  Council  have  agreed  to  the  conditions  of  the 
Admiralty  for  the  renewal  of  the  loan  of  £157,519  in  connection 
with  the  electric  su])ply  undertaking. 

The  loan  is,  therefore,  to  be  renewed  for  five  years  at  5  per  cent,  per 
annum,  with  right  at  the  end  of  five  yeai's  to  pay  off  at  six  months'  notice. 

Gloucester.  -At  hist  week's  meeting  of  the  City  Council  the  Elec- 
tiicity  and  Light  Railways  Committee  rej)orted  that  Mr.  J.  R 
Felthani,  chief  assistant  engineer,  had  been  unaninioiisly  appointed 
Chief  Electrici'l  Engineer  of  Mexborougli,  and  that  he  wished  to  be 
released  from  his  engagement  at  the  end  of  January'. 

After  reference  had  been  made  to  th(j  very  efficient  services  which  Mr. 
Feltham  had  iciu'crcd  to  th"  Corporation  dining  a  long  verm  of  years, 
it  was  resolve  !  iinaiiimohsly  tliat  the  Council  1"'  i'eeom.mende(l  to  accept 
Mr.  Felfham's  r(>sigaation  as  leipiested  'Vhc  ciiairmim  and  Klectrical 
Engineer  were  asked  to  report  upon  the  question  of  filling  the  vacancy. 

The  City  High  Sheriff  reported  that  the  electricity  output  for  December 
was  21.5,000  units,  against  209,000  units  for  the  corresponding  period  of 
19U. 

Grimsby. — The  charges  for  electrical  energy  are  to  be  agam 
increased,  the  revised  scale  coming  into  effect  on  April  1  next. 

Haslingden. — The  Finance  Committee  has  instructed  the  treasurer 
to  aj)peal  against  the  assessment  of  the  electricity  works. 

An  arrangement  has  been  made  with  Rawtenstall  Council,  with  the 
consent  of  Accrington  Corporation,  for  taking  a  supply  of  electric  current, 
thus  relieving  Accrington  from  supplying  al)ouTi  half  the  quantity  usually 
supplied  to  Haslingden. 

Heston  and  Isleworth.— Mr.  R.  Price,  assistant  shift  engmeer  at  the 
electricity  works,  who  recently  returned  to  his  duties  after  being 
discharged  from  the  Army,  has  now  resigned  in  order  to  take  up  less 
exacting  duties,  as  his  recovery  from  his  injury  is  likely  to  be  slow. 
Mr.  Nicholls,  a  shift  engineer  who  was  wounded  at  the  Dardanelles, 
has  been  released  for  munition  work,  and  this  would  "enable  him  to 
resume  his  duties  at  the  electricity  station. 

Hornsey. — The  Council  has  agreed  to  the  Electricity  Committee's 
proposal  to  increase,  as  from  March  31  next,  the  prices  for  current 
for  private  and  street  lighting  and  power  and  also  meter  rent  by  the 
addition  of  10  per  cent,  on  existing  charges. 

Ledbury.— The  Council  have  agreed  to  allow  the  erection  of  poles 
and  overhead  wires  for  the  supply  of  electricity  in  the  side  streets. 

Leek.— At  the  recent  meeting  of  the  Council,  Mr.  Furmston,  chair- 
man of  the  Lighting  Committee,  made  a  statement  with  regard  to  the 
breakdown  of  the  Diesel  engine  at  the  electricity  works. 

The  Diesel  engine  was  insured,  and  the  insurance  company  had 
accepted  liability,  but  under  the  circumstances  the  committee  thought  it 
would  be  desirable  to  have  the  advice  of  an  expert,  and  they  proposed  to 
call  in  Prof.  Watkinsdn  to  make  a  thorough  examination  into  tlie  condi- 
tion of  the  works  and  give  an  opinion  as  to  the  cause  of  the  breakdown. 
A  new  crank-shaft  for  the  Diesel  engine  had  been  ordered,  but  every 
engineerhig  works  where  such  things  were  done  was  controlled  by  the 
Oovernment,  and  it  might  be  a  considerable  time  before  they  could  get  a 
new  shaff  unless  the  authorities  would  grant  a  certificate  for  the  work  to 
be  expedited.  The  committee  would  ask  t!ie  local  manutactuiers  to 
meet  them  and  discuss  the  whole  situation,  and  see  what  arrangements 
could  be  made  to  deal  with  the  situation.  The  other  engines  were  all 
running  at  present,  V;ut  it  was  not  desirable  to  run  them  continuously, 
and  the  committee  had  to  ask  for  the  forbearance  of  the  n  anufacturers, 
as  they  had  gone  through  a  very  trying  time  lately.  They  would  have 
put  in  a  new  engine  12  months  ago  if  they  coidd  have  borrowed  the 
money,  but  the  Covernraent  would  not  allow  a  loaji,  and  they  had  to  go 
on  as  well  as  they  coukl. 

Liverpool. — The  Tramwaj^s  and  Electric  Pow-er  and  Lighting 
Committee  have  set  aside  for  relief  of  rates  £100.000  from  tramway 
profits,  a'ld  £oO,000  from  the  electricity  imdertaking,  this  being 
£25,000  more  than  last  year. 

Manchester. — At  the  meeting  of  the  Electricity  Committee  last 
week  it  was  reported  that  in  the  quartfer  ended  Dec.  31  there  was  an 
increase  of  nearly  five  million  units  in  the  consumption  of  electrical 
energy,  compared  with  the  amomit  consumed  in  the  December 
quarter  of  1914.     The  power  load  increase  was  24  per  cent. 

The  committee  have  received  a  letter  from  the  Ii.G.  Board  giving  then; 
permission  to  divert  £83.000  of  the  sum  authorised  in  respect  of  the 
Barton  scheme,  to  cover  the  cost  of  the  machinery  ])ut  in  temporariij-  at 
Stuart-street  station  in  order  to  meet  the  present  heavy  demand  upon 
the  department. 

The  coal  question  is  no  longer  a  source  of  anxiety,  as  the  committee  is 
now  getting  coal  from  Nortlnnul.ierland,  and  the  extra  cost  will  be 


balanced  by  the  higher  rates  and  the  augmented  consumption  of  current 
for  power. 

T  he  chairman  stated  that  ';very  man  of  military  age  in  their  employ 
had  been  starred  by  t!ic  Government.  Th'  y  coul  I  not  [>o.s.sil.'ly  relievo 
any  more  men  and.  meet  the  great  demAndB  for  cunent. 

Monaghan. — At  a  recent  ]jublic  meeting  the  ('ouncQ  were  authorised 
to  sanction  the  erection  of  overhead  \)o\(iH  ;*nd  wires  by  ilf.  VVm. 
Martin,  who  proposes  to  form  a  local  electric  supply  company. 

Poor  Law  Institution  Lighting.— Exeter  guardians  have  decided 
to  introduce  electric  lighting  into  their  Institution  by  in.stalmento. 

Rugeley. — The  local  gas  company  have  notified  the  Urban  Council 
of  their  intention  to  apply  for  a  pro%d8ional  electric  lighting  order. 

Salfcrd.— The  Corporation  arc  recaimmondcd  to  increase  the  jjriee 
of  electric  current  from  1!,  per  cent,  on  existing  prices  to  10  ]>pv  rent, 
for  lighting  and  15  ])er  cent,  for  power.  The  increa.sea  would  operate 
as  from  April  1  next. 

The  El^'ctrieity  Committee  have  entered  into  a  new  agreement  with  the 
Lancashire  Electric  Power  Co.  for  the  siqiply  of  plectricity  in  bulk  for  a 
period  of  two  years. 

The  agreement  is  coi\ditional  upon  the  Cor[joration  taking  eurr'-nt  in 
bulk  to  a  minimum  value  of  £300  per  month.  The  standing  charge  jier 
kilowatt  of  demand  is  to  be  aboUshed.  and  the  Corporation  will  'le 
entitled  to  a  normal  demand  of  1,000  kw.,  to  be  increased  to  2,000  kw.  by 
giving  15  minutes'  notice,  with  a  further  increase  to  3,C0O  kw.  by  giving 
one  month's  notice.  The  eliajges  per  annum  will  be  as  follows  :  0-4.t<1. 
per  unit  f(;r  first  million  units,  6-4.5d.  per  unit,  less  5  per  cent.,  for  second 
million,  and  less  10  per  cent,  for  all  units  in  excess  of  two  millions.  The 
charges  are  to  be  subject  to  variation  as  the  cost  cf  coal  increases  or  faUs 
below  0  18d.  per  unit  sold. 

The  Electricity  Committee  recommends  application  being  made  to  the 
L.G.  Board  for  sanction  to  borrow  £13,660  for  the  pro^^sion  of  additional 
plant,  &c. 

Shipley. — The  Coimcil  are  recommended  to  mcrea.se  the  charge  for 
electric  current  for  power  (not  cohered  by  special  agreement)  by 
10  per  cent,  from  April  1  next. 

Slaithwaite.— The  Urban  Council  have  applied  to  the  L.fi.  Board 
for  an  extension  of  two  years  from  July  8  for  carrying  out  the  terms 
of  their  provisional  electric  lighting  order. 

Swinton  and  Pendlebury. — The  Urban  Council  have  decided  t 
extend  their  agreement  with  the  Lancashire  Electric  Power  Co.  fo 
the  supply  of  electricity  in  bulk  to  the  district  until  1923. 

West  Bromwich. — The  revenue  from  the  sales  of  the  electricity 
undertaking  for  the  past  quarter  show  an  increase  of  £1,256,  com- 
pared with  the  corresponding  period  in  1914.  ^.i 


TRACTION   NOTES. 


Birmingham.— The  report  of  Col.  Druitt,  the  Board  of  Trade 
inspector,  on  the  recent  tramway  accident  has  been  issued. 

Col.  Druitt  states  that  there  could  be  no  doubt  that  the  bialces  on  the 
tramcar  were  in  ]ierfect  order  at  the  time  of  the  ac.ndent,  and  that  what 
probably  happened  was  that  ilotorman  Owen  after  leaving  the  stop  at 
Park-road  let  the  car  coast  down  the  gradient,  keeping  it  imder  control 
by  means  of  the  hand-brake,  c'lid  that  when,  after  jiassing  Pugh-road  and 
approaching  the  compulsory  stop  at  the  bottom  of  Victona-road.  he 
found  he  was  going  rather  too  quickly  to  make  an  easy  stop,  so  he  sud- 
denly applied  the  masnetic  track  brake  to  its  full  extent  mst^ad  of 
graduallv  stop  bv  stop,  and  so  caused  the  wheels  to  pick  up.  That 
would  perhaps  account  for  the  sudden  jump  the  car  aave  between  Pugh- 
road  and  the  "  stop  '"  described  by  the  conductor.  If  the  speed  ^f  ?^"*^* 
greater  than  nine  miles  an  hour  (as  stated  by  Owen)  the  car  would  have 
gone  round  the  curve,  which  was  of  150  ft.  radius,  with  a  super  -devation 
for  the  outer  rail  of  about  ^  in.,  without  bein  j  derailed  if  the  wheels  had 
been  revolving  freclv,  but  if  thev  had  picked  up  owing  to  the  sudden 
application  of  the  magnetic  brake  to  its  full  power  they  could  not  accom- 
modate themselves  to" the  curve,  and  so  the  right-hand  leading  wheel  hit 
the  nose  of  the  crossing  between  the  two  tracks,  and  so  the  ear  became 
derailed  and  overturned.  H(>  thought  the  accident  was  entirely  due  to 
Owen's  bad  mniagement  of  the  brakes,  and  possibly  also  to  his  not  usmg 
sand. 

Croydon.— Women  are  to  be  employed  as  conductors  on  the  Cor- 
poration tramwav'  system. 

•Edinburgh.— The  Tramway  Committee  have  decided  to  obtaiu 
uiformation  as  to  the  state  of  the  tramway  undertaking  in  antici- 
pation of  the  termination  of  the  lease. 

Glasgow.— The  Corporation  ai-e  now  employing  26  women  as 
tramcar  drivers. 

L.  &  S.W.  Railway.-- The  electric  trfliii  service  between  Waterloo, 
Winibledon,  Kingston.  Riclunond  and  ^hep|iorton  was  inaugurated 
on  Sunday  last. 
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Middlesex  Tramways. — Tn  the  Bill  of  the  Metropolitan  Electric 
Tramways  ( Ltfl. )  power  is  sought  to  extend  until  three  years  after  the 
termination  of  the  war  the  tinle  for  constructing  the  lines  authorised 
in  IIH  I  and  the  erection  of  railless  trolley-  vehicle  equipment  in  Wood 
(Jreen  and  'J'ottenham  from  Oeen-lanes  to  Ferry-lane. 

Woolwich.— The  L.C.C.  has  advised  the  Borough  Council  that  it 
proposes  to  construct  additional  tram  tracks  in  Beresford- street, 
Plumstead-road  and  Bostall  HUI,  in  order  to  improve  the  existing 
services. 


TELEGRAPH  &  TELEPHONE  NOTES. 


Guernesy  Telephone  Service. — The  accounts  of  the  States  of 
Cuemsey's  telephone  undertaking  for  the  ^ear  ended  Dec.  .'31  last 
show  receipts  £7,511.  8s.  9d.  (compared  with  £~,')'.i(').  (is.  2d.  in 
previous  year),  and  the  net  profit  was  £.540.  14s.  9d.  (against  £769.  4s. ). 

There  a'-c  1,785  subscribers'  lines  connected  (increase  13),  and  the 
mileage  of  metallic  circuit  was  increased  bv  40  miles  during  the  year. 
The  State  loan  has  been  reduced  from  £32,000  to  £28,307.  10s.  Od., 
(lc[)reciation  reserve  fund  amounts  to  £18,444.  14s.  2d.  and  reserve  for 
contingencies  to  £5, .5.33.  Is.  1  Id.  The  total  expenditure  on  construction 
a<;count  is  £.5!».358.  10s.  7d.,  and  the  s]X*cial  sinking  fund  for  redemption 
of  .Tmount'!  cmidoyorl  in  construction  work  stands  at  £1,871.  14s.  .5d. 

Radiotelegraph  Notes. — It  is  announced  that  the .  ships  of  the 
United  States  Atlantic  and  Pacific  Fleets  exchanged  wireless  me.ssages 
across  about  2, .500  miles  of  intervening  land.  Both  ships  rej)ort 
that  the  messages  were  strong  and  easily  read. 

Jt  is  announced  that  the  United  States  Government  is  erecting 
high -power  radio  stations  which  will  be  in  operation  by  January, 
1917,  and  have  a  range  of  4,700  miles. 

Jt  was  announc(!d  on  Wednesday  that  the  Secretary  of  the  U.S.A. 
Navy  had  signed  contracts  for  the  equipment  of  radio  stations. 
n')w  under  con.struction  at  San  Diego  (Cal.),  ("avite  (Phili])pinc  I.slands) 
and  P(a»-I  HarlxiU'-  (Hawaii).  The  completion  of  .these  stations  within 
tli(^  n<-xt  year  will  practically  ensure  ratlio  communication  from  Wash- 
ington, not  only  to  the  American  insular  possessions,  but  to  almost  any 
point  of  the  world  where  there  may  be  a  receiving  i)lant.  The  stations 
at  Pearl  Harbour  and  Cavitc  will,  it  is  said,  lie  the  most  powerful  in  the 
wf)rl(l.  Kacii  will  be  able  to  c(nnminiicate  acro.ss  the  Pacific  Ocean  from 
till-  l'liili|)pine  Islands  to  Alaska  and  the  Canal  zone. 


EMPIRE   NOTES. 


Australasia.  On  Dec.  7  the  formal  transfer  took  plaee  of  the 
ilobart  ( Jas  Co.'s  electricity  snppl\- nndertaking  to  the  ( .'(i\cniinent. 
The  purchase  price  was  £108,000. 

The  iinnual  re]iort  of  llie  Prahiaii  Mahern  (\i(  toiia)  Tramways  Tjust 
shows  that  the  totid  e(|uiva|ent  simile  tiack  mileage  in  58,  and  this  will 
1m'  increased  shortly  by  the  completion  of  the  Jiurke-road  tramway,  )mt 
no  further  i-xlensjon^  are  (o  Ik>  entertained  until  normai  conditions  ])fe- 
vail.  He\eni:e  was  £121,010.  and  oj)eratim:  costs  £ll(t,493.  leaving 
£l(».523.  from  which  liad  (o  Ix-  deducted  £3.108  for  loss  on  CaultieM  and 
point  Ormoml  e\tcr..-ions.  'I'lie  whole  of  the  street  li^htitiu  of  tlie  track 
was  provided  by  the  Trust  at  a  cost  of  £3. .330.  The  balance  to  the  credit 
of  renewals,  reserves  an  I  sinknu/  fund  was  l"3((,0('>7.  Capital  exiKMiditun- 
was  £0.'»4..50!).  Car-nnleage  run  was  2.008,204,  an<l  passengers  carried 
18, 35!). 593.  P.i-newal  fund,  siid<inu  fund  and  rcdr>m]ilion  of  loan 
reipiired  £|  |.2.'')0.  leavint;  a  sur|)hi..  of  £1,101. 

.■\llliou;;h  the  Illeetiie  S'lijiiily  ('ornmitt<'e  of  .Me|l>ourne  Council  has 
rejected  a  plan  for  wiring  city  bidldings  on  Uie  instalm(>n*  system,  il  has 
substituted  a  liire-purrhase  scheme  of  its  own.  The  committc<>  thinks 
that,  unless  a  sclieme  be  devi.s'-d  for  assisting  owners  to  wire  comjiara- 
tively  old  p'-r'iins<s  in  the  city,  the  fujiply  ot  current  to  n'sidciiccs  will 
always  be  limited,  and  it  is  )»roposed  to  undertak*'  wirini:  on  the  following 
conditions  :  At  siirniii^i  of  au't-enn'iit  10  ]ht  (H-nt.  of  estimated  (or  ascer- 
tained) cost  of  installation  to  l»c  r|e|K)sited  :  the  bHlano«'  of  cost  to  l>e 
paid  in  ei|.nd  c|uarlevly  instalment-',  ])his  interest  at  0  jkt  rt'Wt.  thi  the 
Jissiimiitiou  that  each  year  .500  installations  «if  the  avcraifc  li/e  will  Im- 
wired,  the  annual  outlay  on  the  part  of  the  Council  \»oid<l  Iw  nlMMit 
';.3,5('0.  With  rev'iird  In  hiring  ol  ehvtric  motors,  hcatinif,  cooKin^  arid 
otiier  current  consiiminu'  devices,  il  w.is  n-portinl  that  the  dcparlnicnt 
lia<!  on  hil'c  2.510  e|<  I'trir  motors  (aaj;'^'gatini'.  12.100  n  r.)  at  a  rnpit.Tl 
cost  of  t(»0.(»00.  The  results  olitained  in  tho  <lin'cti«<n  of  incn^asMl 
rcv(>nuc  form  the  sile  of  current  are  very  satisfactoiy.  It  is  also  ]»ro- 
]>oscd  to  engage  in  hiring  ajipliances  such  a>s  electric  i'-ona.  but  mi  far  ns 
electric  cookiinj  is  coiu'crned,  the  committee  is  djs|)osod  to  wail  iintil  a 
.suj)ply  of  reliable  and  reasonably-priced  rooking  Bpt>li«nc"s  is  available 
on  the  market.  In  order  to  foster  a  di-mand  for  clcctricily  for  cooking:  it 
Mill  be  neet'ssiiiy  to  arrange  for  hiring  of  oookinc  appar;«tus.  and  at  pn-- 
sint  tin-  Council's  powers  arc  n'stricted  to  the  supply  of  electricity.  It 
will  Im>  necessary  therefore,  to  apply  to  Parliament  for  additional  jKiwer-. 


MISCELLANEOUS  NOTES. 


Customs  Duties. — Ordinance  Xo.  18  of  1915,  published  in  the 
Uganda  "  Official  Gazette,"  fixes  the  exjjort  duty  on  india  rubber  and 
rubber  (other  than  plantation  rubber)  at  4  per  cent,  ad  val.,  instead 
of  the  old  rate  of  10  per  cent. 

The  export  duty  on  concentrated  accumulator  acid  (consolidated  sul- 
phuric acid)  upon  importation  into  Union  of  South  Africa,  according  to  a 
recent  decision,  is  20  per  cent,  ad  val.  There  is  a  rebate  of  3  j>er  cent,  on 
British  goods.  The  import  duty  on  the  .same  kind  of  acid  in  Southern 
Rhodesia  is  20  per  cent,  under  the  general  and  9  per  cent,  under  the 
British  Preferential  Tariff. 

According  to  a  recent  decision,  the  following  articles  are  dutiable  under 
the  U.S.A.  tariff  of  import  duties  (under  No.  167)  at  the  rate  of  20  per 
cent,  ad  val. — viz.,  metal  flashlight  cases,  being  the  outer  casings  of  elec- 
tric flashlights,  composed  wholly  or  in  chief  value  of  metal,  lacking  only 
batteries  and  light  bulbs  to  render  them  complete  articles,  valued  above 
20  cents  per  dozen  pieces,  and  properly  dutiable  as  manufactures  of  metal 
not  plated  with  gold  or  silver. 

Under  the  Venezuela  Customs  tariff,  pocket  and  portable  electric  lamps 
are  dutiable  under  Class  IV. — i.e.,  at  7"20  cents  per  kilog  (4Jd.  per  lb.), 
plus  .30  per  cent,  specific. 

Fatality. — On  the  26th  ult,  Richard  Tin.sley,  who  had  been  employed 
as  electrician  at  Bickershaw  Collieries,  Leigh,  was  repairing  wires  in 
the  7  ft.  shaft  when  he  slipjied,  fell  down  the  shaft  and  was  killed. 

Inquests. — An  inquest  was  held  at  Sheffield  on  the  28th  ult.  on 
Francis  Hannah,  a  worker  at  a  rolling  mill. 

The  foreman  of  the  rolling  mill  said  he  noticed  that  Hannah  had 
started  the  "  hot  saw  "  on  which  he  was  about  to  work.  The  saw  was 
working,  and  then  he  noticed  Hannah  looking  strange.  His  head  was 
resting  on  a  wooden  bracket  near  the  starter  of  the  machine,  and  his  left 
hand  was  on  the  starter.  He  could  see  there  was  something  wrong  with 
him,  so  he  pulled  the  switch,  stopjjed  the  motor  and  then  pushed  him  to 
the  floor.  When  he  touched  Hannah  he  received  a  slight  electric  shock. 
It  was  common  for  a  man,  before  grasping  the  hand  wheel  of  the  starter, 
to  take  his  cap  in  his  hand  to  use  as  a  non-conductor. 

Robert  Wii^son,  storekeeper  at  the  works,  said  he  put  Hannah  on  a 
chair  in  a  sitting  position,  and  tried  to  give  him  a  restorative.  Almo.st 
immediately  afterwards  he  apjieared  to  go  off  as  though  he  were  dying. 

The  Coroner:  Did  anyone  try  artificial  respiration  ? — No.  he  wae 
gone;  before  I  could  operate  on  him.  Artificial  respiration  should  have 
hvvn  attempted,  but  he  said  everybody  was  upset. 

Mr.  W.  E.\ST,  assistant  engineer  at  the  works,  said  that  since  the  affair 
he  had  been  through  the  procedure  of  starting  the  machine  without 
receiving  anj-  shock.  When  Inman  told  him  that  he  had  received  a 
shock  from  the  body  after  pulling  the  switch  out,  he  was  inclined  to  dis- 
l)e|icve  him.  The  c.i.  cover  of  the  starting  box  ha<l  Ix-en  removed, 
although  it  should  have  been  on  for  protection.  He  had  approved  of  its 
being  taken  off,  because  the  machine,  being  a  hot  sawing  machine,  the 
])articlcs  of  steel  flying  off  used  to  get  into  that  jiart  of  the  cover,  which 
was  saucer-shaped,  and  finally  work  its  way  into  the  box,  until  it  formed  a 
connection  with  the  handle.  In  this  way  men  had  received  shocks  from 
the  handle.  The  cover  had  bi'cn  off  for  about  th'^ee  months,  and  had 
answen-d   <|uite  satisfactorily. 

Medical  evidence  was  to  the  effect  that  if  the  man  had  had  an  <dectric 
shock  and  was  unconscious  it  was  not  correct  treatment  to  j)ut  him  in  a 
sitting  ])osition  on  a  chai'-.  He  sliould  have  lu^n  laid  down.  Artificial 
respiration  was  one  of  the  main  tnatmcnts  for  electric  shock,  and  it  wa.s 
necessary  to  contiinic  it  for  a  long  time,  notwithstanding;  that  he  minht 
1h'  ajjparcntly  dead.  The  post-mortem  examination  disclo.s»"d  a  recent 
burn  on  the  index-finger  of  the  right  hand,  and  death  was  due  to  electric 
shock.  Artificial  respiration  was  not  tried  at  the  infirmary.  l>ccause. 
after  about  half  an  hour.  d(>ath  c<ndd  be  presumed  in  .such  cases. 

The  CoHONKR  said  that  so  far  as  he  could  .see  there  ajijH'a'-e*!  to  have 
In-en  sonu^  slight  breach  of  the  electricity  regulations,  but  he  thought  the 
jury  had  better  leave  that  with  the  authorities  and  the  firm. 

The  jury  returned  a  verdict  of  accidental  dcat  h  t  hrough  an  elect  ric  shock. 

At  Islington  ( London)  last  week  an  intpiest  was  held  into  the  death 
of  Kdward  Norveli. 

Dcca.sed  had  been  employed  by  the  Electrical  Power  Storage  Co..  and 
he  had  In-en  under  treatment  for  colic  or  lead  )K)isoning.  He  ha<l  a 
"drop  wrist,"  and  wh<n  war  broke  otit  he  was  transferred  to  the 
North  Mrtro|M)lilan  Klectric  I'ower  Sujiply  Co.  as  a  battery  atti-ndant  at 
the  stations  in  North  I'mchley  and  at  Woo<l(;-een.  In  Deci'iuIxT  he  com- 
plained of  iMMiiji  unwi'U.  He  went  to  the  tireat  N<'rth"rn  Central  Hospital, 
where  he  was  treated  for  a  week  as  an  out-patient.  Becoming  wtirae,  he 
was  a<huit;ed  as  an  in  ]iatient,  and  sub.'scquently  died. 

In  answer  to  (picstions  by  Mr.  Parkes.  Insjx'ctor  of  Factories,  it  waa 
stated  that  at  Millwail  and  North  Finchlcy  the  sp>cial  p'x^eautions 
issued  by  the  Home  ( •fli.<-  in  regard  to  workers  in  any  way  coiuiectcd  with 
lead  wen*  iro|K>rly  carried  out. 

Medical  evidence  was  to  the  effect  that  deceased  suffe-i^d  from  chronic 
ki<lney  diaease.  duo  to  lead  poisoning,  and  that  waa  the  cause  of  <leath. 

The  jury  returned  a  verdict  to  this  effect. 

Royal  Assent.  -On  Jan.  27  the  Royal  Aasent  was  read  to  the 
Munitions  of  W.-ir  (Amendment)  Act,  1910.  Parliitmcnt  and  Registra- 
ti(m  Act.  1910.  and  Trading  with  the  Enemy  (.\mendment)  .\rt,  1916. 
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TENDERS    INVITED. 


Electrical  and  Tramway  Stores, 

Hammersmith  (London)  Borough  Council  invite  tenders  for 
the  supply  of  various  stores  for  tlie  electric  supply  department 
fpr  the  year  ending  March  31,  1917.  The  reticles  include  Small 
Engineers'  Tools,  Metal,  Steam  Tubes  iuid  i<'ittings  (Screws,  Bolts 
and  Nuts),  Steam  Packing  and  Jointing,  Oilmen's  Goods,  Electric 
LightingSundries,  Insulated  Wires,  Joint  and  Fuse  Boxes,  Insu- 
lating Comjjound,  Ironmongery.  &e.  Forms  of  tender  and  further 
particulars  from  the  borough  electrical  engineer,  Mr.  G.  G.  Bell, 
85,  Fulham  Palace-road,  W.,  and  tenders  must -be  delivered  at 
the  Town  Hall  by  4  p.m.  of  Wednesday,  Feb.  16.  See  also  an 
advertisement. 

Portsmouth  Tramways  Committee  require  tenders  by 
10  a.m.  Feb.  15  for  six  months'  supply  of  Stores  and  Materials, 
including  Tramway  Tyres,  Insulating  Ma,terials,  Lamps  and 
Motor  Windings,  Overhead  Line  Materials,  Castings,  Oils,  &c. 
Specification  from  the  Engineer. 

Battersea  (London)  Council  requii'e  tenders  for  Electricity 
Meters,  Joint  Boxes,  Troughing  (Conduits,  Insulators,  Oils,  &c. 
Forms  of  tender  from  the  Electrical  Engineer,  Lombard-road, 
S.W. 

The  Tramways  Committee  of  Manchester  Corporation  invite 
tenders  for  the  supply  of  General  Stores,  including  Motor  and 
Controller  parts,  Resistances,  Armature  and  Field  Coils,  Trolley 
Poles  and  Bases,  Lightning  Arresters,  Lamps,  Car  Switches, 
Bells,  Cells,  Telephones,  Carbon  Brushes  and  Carbons,  Overhead 
Equipment  Material,  Trolley  Wheels,  &c..  Cable,  Wire,  Timber, 
Lubricants,  Oils,  Tools,  Iron  and  Steel,  Car  Axles  and  Tyres, 
Castings,  Fuel,  &c.  Schedules,  from  the  General  Manager, 
Mr.  J.  M.  McElroy,  55,  Piccadilly,  Manchester.  Tenders  to  the 
Chairman  of  the  Tramways  Committee  by  10  a.m.  Feb.  15. 

Pembroke  (co.  Dublin)  Urban  Council  require  tenders  by 
noon  Feb.  7  for  12  months'  supply  of  Electrical  Goods,  Oils  and 
Colours,  &c.  Specification,  &c.,  may  be  obtained  at  the  Town 
Hall,  Ballsbridge,  co.  Dublin. 

Bermondsey  (London)  Gua,rdians  require  tenders  by  G  p.m. 
Feb.  10  for  one  year's  supply  of  Electric  Lamps,  Oils,  &c.  Forms 
of  tender  from  the  Clerk,  283,  Tooley-street,  S.E. 

Middlesbrough  Corporation  require  tenders  by  first  post 
Feb.  7  for  12  months'  supply  of  Electric  Lamps,  Bolts  and  Nuts, 
OUs,  Paints,  &c.     Specifications  from  Borough  Engineer. 

The  Birmingham  Tame  and  Rea  Drainage  Board  require 
tenders  by  Feb.  8  for  one  year's  supjjly  of  Electricc^l  Stores. 
Specification,  &c.,  from  the  Board's  oflfices,  Tyburn,  Birmingham. 

Halifax  Corporation  require  tenders  by  Feb.  14  for  12 
months'  supply  of  Stores  and  Materials  to  their  electricity 
department,  including  Lightuig  Fittings  and  Electrical  Acces- 
sories (Lamps,  Switches,  Tapes,  &c.),  v.r.  Cr^bles  and  Phosphor 
Bronze  Wire,  &c.  Forms  of  tender  from  Foundry-street,  Halifax. 

Halifax  Corporation  also  require  tenders  by  Feb.  14  for  12 
months'  supply  of  Stores  and  Materials  to  their-  Tramways 
Department,  including  Lighting  Fittings,  Insulating  Materials, 
v.r.  Cable,  Copper  and  Phosphor  Bronze  Wire,  Trolley  and 
Overhead  Line  Materials,  Oils,  Paints,  &c  Forms  of  tender 
from  Tramways  Engineer,  Skircoat-road,  Halifax. 

Sheffield  Health  Committee  require  tenders  by  noon  Feb.  12 
for  12  months'  supply  of  Electrical  Fittings,  Engineering  (>'oods. 
Ironmongery,  &c.  Forms  of  tender  from  Su])erintcndent  of 
Cleansing  Department,  Town  Hall,  Sheffield. 

Telegraph  and  Telephone  Material,  &c. 

Tenders  are  invited  for  the  supply  of  Whcatstonc  Automatic 
High-speed  Receiver,  a  Wheatstone  Automatic  Receiver,  &c., 
to  the  Australian  Commonwealth  Postmaster-General's 
Department.  Tenders  to  the  Deputy  Postmaster-General, 
Brisbane  (Queensland),  by  Feb.  23. 

Tenders  are  invited  up  to  April  15,  1916,  for  the  supply, 

delivery  and  erection  at  Rockhampton  Telephone  Exchange 

(State  of  Queensland)  of  a  Common    Battery  Multiple  Switch- 

boa,rd  (Schedule  362),  or  an  Automatic  or  Semi-automatic  Switch- 

I        board  and  Associated  Apparatus  (Schedule  361),  for  the  Austra- 

,        lian  Commonwealth  Postmaster-General's  Department. 


Turbo-Alternators,  Electric  Generators,   Water  Turbine,  &c. 
_         Leigh  (Lanes.)  Council  require  tenders  for  a  2,fKjO  kw.  Turbo- 
Alternator,  Surface  Condenser,  &c.     Tenders  by  noon  Feb.  18. 

The  New  South  Wales  Govern.mext  Railways  and  Tram- 
Avays  Department  intire  tenders  for  the  supfjly  and  erection  of 
a  2,500  kw.  Turbo-Alternator  for  the  Zarra-street  (Xewca-stle, 
N.S.W.)  power  house.  Specification  (No.  470)  from  the  Elec- 
trical Engineer,  N.S.W.  Government  Railways  and  Tramways, 
61,  Hunter-street,  Sydney.  Tenders  to  Chief  Commissioner  for 
Railways  and  Tramways,  Phillip-street,  Sydney,  by  noon  May  3. 

The  Public  Works  Office,  Wellington  (N.Z.),  invite  tenders 
until  noon  Feb.  1 1  for  .supply  of  Pipe  Line  and  Acces.sories  for 
Lake  Coleridge  electric  power  scheme  (section  60),  until 
noon  March  8,  for  supply  at  Lyttelton  of  3,000  kw.  Generator 
(section  61)  and  4,300  h.p.  Water-turbine  (.section  62).  Speci- 
cations,  etc.,  from  the  Public  Works  Office,  Wellington, 
N.Z.  Specifications  can  be  seen  at  the  Office  of  the  High  Com- 
missioner for  New  Zealand,  13,  Victoria-street,  Lonclj.i.  S.W. 

The  Town  Clerk,  Raetihi  (North  Island),  N.Z.,  will  receive 
tenders  until  4  p.m.  March  14  for  supjily  and  erection  of  a  40  kw. 
Hydro-electric  Generating  Set,  Switchboard,  &c.  Specification 
and  drawing  from  Messrs.  H.  W.  Qimie  &  Son,  Raetihi,  N.Z. 

Wiring,  Fittings,  &c. 

St.  Mary,  Islington  (London),  Guardians  require  tenders  for 
Alterations  to  Wiring,  Supply  of  s.p.  Motors,  &c.  Tenders  by 
4  p.m.  Feb.  17  to  the  Clerk,  St.  John's-road,  London,  N. 

Swansea  Education  Committee  require  tenders  by  noon 
Feb.  7  for  the  Electric  Lighting  of  Br\-nmill  Infant  School. 
Sjiecifications  from  the  Clerk,  9,  Grove-place,  Swansea. 

Electrically-operated  Pumps  and  Motors. 

The  Metropolitan  Board  of  Water  Supply  and  Sewerage, 
Sydney,  require  tenders  by  2  p.m.  Feb.  7  for  the  supply  and 
delivery  at  the  No.  1  pumping  station  at  Ultimo,  Sydney, 
N.S.W.,  of  Two  Units,  consisting  of  Centrifugal  Pumps  and 
Electric  Motors  (each  to  pump  4,000  gaJlons  per  minute),  with 
Switchboards,  Starters,  &c.,  (Contract  No.  1,301.)  Specifica- 
tions from  the  offices  of  the  Board, 341, Pitt-street,Sydney,N.S.W. 
Oil  (or  Gas)  Engine,  Generator,  Accumulators,  &c. 

The  Dejjuty  Postmaster-General,  Brisbane,  requires  tenders 
by  noon  Feb.  28  for  the  supply  of  an  Oil  or  Gas  Engine,  Gene- 
rator, Accumulators,  Pom  er  Board,  Distribution  and  Fust;  Cases 
and  Test  Table  Tablet  (schedule  370)  for  Towiisville  Post  Office, 
for  the  Australian  Commonwealth  Postmaster- General's 
De])t.  Specifications  from  Deputy  Postmaster-General,  Brisbane. 

Submarine  Electric  Cables. 

Sydney  (N.S.W.)  Council  require  tenders  by  3  p.m.  April  10 
for  the  supply,  laying  and  maintenance  for  six  months  of  six 
11, 000- volt  Submarine  Cables  (each  400  ^'ds.  long)  across 
Darling  Harbour.  (Contract  No.  424.)  Specification  and  form 
of  tender  from  the  City  Electrical  Engineer,  Sydney. 

Boiler  Tubes. 

Johannesburg  Council  want  tenders  (by  noon  Feb.  15) 
for  supply  of  250  18  ft.  by  4  in.  Tubes  for  Water-tube  Boilers. 
Specification,  &c.,  from  the  Municipal  Offices,  Johannesburg. 

Electricity  Supply. 

The  Municipal  Authorities  of  Ponte  DO  Lima  (Portugal) 
require  tenders  by  4  p.m.  Feb.  10  for  the  supply  of  Electrical 
Energy  for  the  lighting  of  the  town.  Conditions  of  tender,  &c., 
may  be  consulted  at  the  Secrotaria  Municipal.  Ponte  do  Lima. 

Illlllllillllllllllllllillllllllllllllllllllllll^^^ 

TENDERS  REGESVED  AND  ACCEPTED,  p 

lillllllillllilllllllllllllllllllllllllllllllliy^^ 

West  Bromwich. — The  Electricity  Com.mittee  recommends  the 
acceptance  of  the  following  tenders  : — 

J.  Dallow  &  Son.s  (at  £8,8r)0)  for  erection  of  engine  room  walls  and 
foundations  and  brickwork  for  steel  chimney  at  the  electricity  works, 
and  New  Conveyor  Co.  for  extensions  to  coal  conveyor. 

Twickenham. — The  Council  has  accepted  the  tender  of  the 
Twickenham  &  Teddington  Electric  Supply  Co.  for  wiring  the  tem- 
porary fire  station. 
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Windsor. — Chamberlain  &  Hookham  (Ltd.)  have  secured  the 
contract  for  the  8U])ply  of  electricity  meters  for  12  months. 

Windsor. — The  Council  have  accepted  the  tender  of  the  Pulso- 
raetcr  Engineering  Co.  for  an  electrically  ojierated  pump  at  £200. 

London  Colxty  Council. — The  Council  have  accepted  the  tender 
of  Veritys  Limited  for  a  d^-namo  for  the  fire  brigade  workshops  at  £28. 

Capk  Town  (Scjith  Akkka). — The  Council  have  accepted  the 
tenders  of  the  South  African  General  P^lectric  Co.  for  a  13. T.-li. 
alternator  at  £12,160,  and  S.  Sykes  &  Co.  for  a  rotarv  converter  at 
£3,0.-)0. 

Commonwealth  Contracts,  Tlu;  following  lenrkrs  have  Ix-cn 
accepted  Uy  the  Austr;ili;iM  <  ^oMTiunent  l-)(;|)artmcnts  : — 

I'otiliii<it>ii-r(!t,n(i(tl'  s  I)'  /A.,  MtUxjiirnr .  .1.  iia''t'"am  &  Son.  1<M(  ariiia- 
turcs  Is.  each,  "lOO  carhmi  blocks  !)d.  each,  100  bone  bu.sli<s  Id.  each.  40 
induction  ooiln  .'}k.  (id.  each,  2, .100  heat  coils  4Jd  .each,  ."j.OOO  ditto  (dummy 
Jd.  each.  1,.500  dia|)hra;<ms  1  |d.  each,  1,000  .'{Od  earpieces  'y\<\.  each,  '20(1 
generator  hanrljes  2s.  ."M.  each,  .00  hooks  and  escutcheon  pfate  2s.  3d. 
eaeli,  100  rewivei  hooks  Is.  'M\.  each,  2;'>  microtcjephones  2;{s.  (hI.  eaeii. 
500  pai's  riuls  l^'d.  [fair,  2(tO  )jhi<iK  :}s.  'n\.  <^aeh,  .")<tO  pa)KT  rings  Jd.  each, 
no  battery  switches  :5s.  each,  l,0()0  screws  Id.  eacli,  400  ditto  i(d.  each. 
200  ditto  Id.  each,  'M)  gravity  indicators  4s.  each,  .")00  jacks  9d<.  eacli. 
KJO  ditto  Is.  5d.  each,  (ifjO  Is.  5d.  each,  :J,000  ditto  11. Id.  each,  3,000  pai-'s 
])rotcctors  £.*{.  12.s.  jier  st'ip  of  20,  1,000  ijai^s  ditto  £1.  Ki.s.  \K-r  strij)  of  10, 
.")0()  cord  weights  7d.  each. 

I'l/MiiniMo.r-dcniirid'.H  D'/d.,  I'irlh. — India  Rubber,  Cutta  I'ercha  & 
Telegraj)!!  Works  Co.,  2.")0  mica  di.scs  4id.  eacli  :  B'iti.sh  Insulated  & 
llelsby  Cables,  5  galvanometers;  E.  A".  Machin  &  Co.,  .W  tcleii'ai)h 
switches  17s.  ."{d.  each,  1  scah;  for  reflecting  instruments  15s.  each  ;  H. 
Rowe  &  Co.,  2  b'id><c  megger  ranges,  £.32.  18s.  each  :  Western  Electric 
Co.,  100  lightning;  anesters  4s.  3d.  each,  20  Morse  sounders  fls,  9d.  each. 
1  wire  uu-U  r  £4,  4  (•alculagra])hs  £18.  ils.  each  ;  Siemens  liros.  Dynamo 
Works,  6  resistance  or  rheostat  bo.xc^  £31.  ^s.,  10  condensers  £"»1.  os., 


2  galvanometers  £12.  os.,  6  mirrors  for  reflecting  galvanometers  £1.  7s.  6d. 
BuUers  (Ltd.)  (per  A.  J.  Chamberlain  &  Co.).  10,000  porcelain  insulators 
Is.  Old.  each,  1,0003s.  5fd.  each,  2,000  Is.  0|d.  each,  2,000  ditto  5^d.  each, 

Po8tmasler-GeneruV s  DepL,  Brisbunf.- — British  Insulated  &  Hebby 
Cables,  1  test  table  tablet  £3.  12s.,  2  distribution  and  fuse  cases  £54.  10s', 
11  miles  wire  £3.  14s.  9d.  per  mile,  12  miles  ditto  £2.  7s.  6d.  per  mile  ; 
Lawrence  &  Hanson,  1  mile  wire  as  per  schedule  No.  357  (item  3)  ; 
Stewarts  &  Lloyds,  700  cross-arms  3s.  9Jd.  each.  400  ditto  5s.  11. \d.  each, 
fig  poles  £<).  4s.  each,  730  ditto  £4.  2s.  each,  14  ditto  £G.  lOs.  each 
Falkincr  Electric  Co.,  1  power  board.  £174.  10s.  ;  Western  Electric  Co., 
880  vds.  cable,  £176  per  mile;  W.  T.  Henley's  Telegraph  Works  Co., 
220  yds.  ditto.  £204  per  mile,  11  miles  ditto"  £.5.  18.s.  7-82d.  jjcr  mile. 
I  mile  (item  3)  and  12  miles  ditto  (item  4).  schjcdulc  357  £3.  0.s.  3-58d.  \teY 
mile.  This  cancels  notice- of  acce])tancc  of  tender  of  the  British  Insu- 
lated fi  Helsby  Cables  for  items  1  and  4  :  and  I^wrcnce  &  Hanson  for 
item  3  of  schedule  No.  357. 

Po.iliiiasler-Oenerars  Dept.,  Sydney. — Jas.  Paton  &  Co.,  1(>(>  magneto 
Ixdls  7s.  6d.  each.  160  strips,  protectors.  £2.  3s.  per  sfip,  WO  cords  6Jd. 
each  ;  Lawrence  &  Hanson,  2,000  cords  8d.  each,  000  ditto  2.-J.  4d.  each  ; 
Westf-rn  Electric  Co.,  400  jtlugs  Is.  .3d.  each ;  Edison  &  Swan  Cnitetl  E.L. 
Co.,  1,.">(J0  lOc.p.  English  .standard  carbon  filament  lam])s.  OJiL  each, 

VIriorian  Rriihray  Commissioiufrs. — Australian  General  Electric  Co.. 
electrical  equipments  for  bogie  cars  on  St.  Kilda-Brighton  Electric  Street 
Railway,  at  rates  :  Austral  Otis  Engineering  Co.,  2  three-throw  vertical 
triple.x  pumps  for  State  Coal  Mine,  at  rates  ;  British  General  Electric  Co.. 
electric  hghting  materials  for  Joliniont  car  repair  shop,  at  rates  ;  W.  T. 
H<nleysTelegra])li  Works  Co.,  rubber-covered  cable.  £28  jxr  mile :  British 
Insulated  &  HelsbyCables,overhead  line  material  for  Sandringham  to  Black 
Rock  electric  .street  railway,  at  rates  ;  Harvey,  Shaw  &  Drake,  air  ducts 
and  mouthpieces  for  turbo-alternators  during  jK'riod  ending  June  30, 
1918,  at  rates  ;  Australian  General  Electric  Co.,  neutral  track  relays  for 
electrical  circuits,  £4.  6s.  6d.  each. 

ir.--l.  Government  Tender  Board. — J.  A.  W.  Gardam,  static  trans- 
formers, £63.  15s.  each  and  £268  each. 


FINANCIAL    MATTERS. 


COMPANIES'   MEETINGS  AND  REPORTS. 


BLACKPOOL  &  FLEETWOOD  TRAMEOAD  CO.— The  net  etirnings  for 
1915,  after  paying  debenture  interest,  &c..  wiw  £18,132.  and  with  £2.977 
\mt\l•;^\^  forward,  the  total  was  £21,109.  An  interim  divid'-nd  for  the 
six  nuinths  endr-d  .June  30  at  rate  <(f  \  \wt  tent,  per  annum  a)isor}»ed 
£3.000.  h-avinu'  tlH.lOS.  lis.  The  diicptnrs  reeommen<i  ]myment  of 
final  dividirid  of  4!  ]»er  cent,  (making  ()J  for  year)  on  the  shan"  capital, 
ubsorbinu  l.'(),7.")0,  jilaeinir  to  (Upreciation  rew>rvo  £615.  to  general  rcuerve 
£5,19(1.  writing  down  value  of  investments  in  railway  stock  £99.1  and 
carryin^  forward  £4,249,  1 2s.  2d. 

CIA  DE  ELECTRICIDAD  DE  LA  PROVINCIA  DE  BUENOS  AIRES  (LTD.)  — 
At  the  reii-iit  meetnig  it  was  rejiorted  that  the  pds.s  receipts  for  year 
ended  .Inly  31  last  fn-m  the  supply  of  linht  and  jKiwer  w<Te  £177."SSS, 
against  £190,76fi  the  preceding;  year,  a  deerea.se  of  0-75  jht  e<nt..  and  the 
total  reeeipts  (£17S.819)  showed  a  decrea^i'  of  6-48  jxr  cent.  The  com- 
bine<l  coHt  of  operating  the  individual  undertakings  in  the  Argentine 
was  £106,133.  an  inerease  of  1-66  jKvr  eint.  owing  to  thi'  hi^'lur  eost  of 
fuel.  The  net  protil  is  £(ii.l59,  against  £69,746.  After  jirovidinj:  for  all 
ex|M-ns<'H  and  li.xed  charKes.  and  plaeiiiL'  £5,000  to  reM  rve.  the  l>alance  of 
£314  \mH  been  carried  forward.  The  usidl  of  opnaiions  <lo  not  permit 
imynu'nt  of  a  pnfen  nee  divid<n(l.  .Mlliounh  thire  was  a  decn-a.si-  in  \\v 
gros.M  rereiiils  and  units  sold,  the  numlxT  of  eustoniers  in<n'asi(l  by  8(16. 
|M«r  cent.  During  the  year  £15.572  has  liorn  ex|H>n<k««l  on  rnpilal  account. 
At  an  extraordinary  treneral  inectini.'  a  rexolution  to  reilue<'  th<-  lapital 
from  £1.350.0(10  to  i;.S25.(M>0  in  300.(HI0  7  |kt  cint.  eumulati\i'  pi.  f.r.n<i' 
slums  of  tl  ia(  h  and  262. ."KMI  ordinary  nharcH  of  £2  each,  was  hiibniitt«'d. 

DBVONPORT  ft  DISTRICT  TRAMWAYS  CO.      \l  lli 

the  <-liaitiiiiiii  <\]r.(',  S    llillou)  v,ii.l  t),,.  .irln  ,  ,,t..i   I,;.  ; 

payable  to  |I„.  iiin.|,aiiy  at   1103.970.      Th<-  l.alane<-  m  rev 

for  the  jwriod  in  tin-  repiirl  ani<«unli  1  to  £lO.(i79.  UK.  whu  I 

reeonimended    .shntdd     Ik-    dislribtitod    nmonK    thr 

addition   tn  the  ann^un*   of  \\\v  award  the  c 

Garden  and  oth-r  lan«l  which  stood  in  the  U\\a 

had  not  h(  nni  from  fhi-  CnrjM>ratioM  as  to  wl. 

with  the  matter  at  once.     Out  of  the  amount  <•!  ..y 

their  own  costs.     The  e(un])aiiy  had  ijnwcr  t«  go  into  bquxUtion  anil 

would  do  so  when  advisi-'l. 

DUBLIN  UNITED  TRAMWAYS  CO.  (ISOfi)  (LTD.)— The  rf^x>»t  for  19l.-> 
stales  that  the  amount  available  for  divininn  \*  i\K*MX  8i«.  M.  letcrim 
dividends,  amounting  to  £.30.iH.H5,  r>».  >vrrr  paid  in  Aucnst  U<.  l.avinu 
IM.O.tO.  3s.  S<1„  out  of  which  it  is  n-oommenchHl  tliat  n  divilend  at  rate 
i«l  t>  ixr  ciMit,  p,T  annum  (lens  tn.x)  »«>  paid  on  the  pntvivncc  uJwns.  wul 
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a  final  dividend  at  rate  of  5  per  cent,  per  annum  (less  tax)  be  paid  on  the 
ord.inary  shares  for  the  half-year  ended  Dec.  31.  and  that  £18,000  bo  set 
aside  toward^  .enewal  of  rails,  liud  £5,000  to  reserve  and  renewals  Iinid, 
leaving  £13,045.  8*;.  8d.  to  be  carried  forward. 

YORKSHIRE  ELECTRIC  POWER  CO.— The  net  profit  for  the  year  1915. 
after  payiiient  of  mortgage  and  <)ther  interest,  was  £21,209.  against 
£20..535  in  1914  and  £15,401  in  1913.  With  £.3,049  brought  forward  the 
total  is  £24,258,  and  after  deducting  the  ])refercnce  dividend  (paid  to 
•lune  30,  1915)  the  disposable  balance  is  £19,192.  The  directors  .recom- 
mend payment  of  a  dividend  (less  tax)  at  rate  of  6  per  cent,  per  annum  on 
the  jireference  shares  for  the  half-year  ended  Dec.  31.  1915  (£4.951)  and  a 
dividend  of  1  ])er  cent,  on  the  ordinary  shares  for  the  year  1915  (absorbing 
£2.35t).  7s.  .3d.),  to  write  off  the  cost  of  the  Yorkshire  Electric  Power 
Hill.  1915  <£1.908).  to  transfer  £7, .500  to  general  reserve  fund,  and  to 
carry  forward  £2.477,  18s.  5d.  The  year  has  iKcn  adifticult  one.  but  on 
the  results  of  the  12  month.s"  trading  the  directors  feel  ju.stified  in  recom- 
mending payment  of  a  dividend  on  the  ordina'v  shades  at  the  same  rate 
as  for  1914.  The  co.sts  of  all  materials,  especially  that  of  coal,  have  Imh-u 
very  heavy,  and  whilst  there  has  been  a  substantial  growth  of  revenue 
the  expenses  of  ]>roduction  have  also  materially  increased.  Over  27  i>er 
cent,  of  the  staff  have  enlisted,  whilst  alnmst  without  exception  the  men 
of  military  age  have  attested  under  I.ord  Derby's  scheme.  The  com- 
jmnys  supply  has  been  larirdy  used  both  directly  by  the  Government 
and  by  consumers  who  have  turned  t<i  the  making  of  munitions  of  war. 
In  addition,  the  di-maiids  upon  the  cot  Many  in  eonneetion  with  (.dlicrics 
and  coke  ovens,  with  their  as.sociated  i  hemical  works  for  the  ex(rarti<m 
of  valualde  jmnluets  from  coal,  have  grown  considerably.  The  buiidinps, 
plant  and  mains  liave  been  maintained  out  of  revenm'. 


NEW     COMPANIES,     MORTGAGES     AND 
CHARGES,    <&c. 


NEW  COMPANIES. 

W.  J.  B0RR0UGHE8  &  SONS  (LTD.)  (  U2.St2)— Rej;,  .Jan.  2fl,  capital 
C-">.i*<»0  ill  £1  shai.  s.  |<i  take  ove>  bii<<inrss  of  a  heating  and  lighting 
'  nyiiMHT  earried  on  as  W.  .1,  Burrouche-^  k  Sons,  to  ciutv  on  the  business 

■  lit  lll»vei  i.d 

s.  H.  Burtvmjhw.     Reg.  oUice  :   I W  and  141,  Hulboru,  E.<, . 
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H.  &  E.  LEA  (LTD.)  (142,813)— Ro.sr.  J<in.  24,  capital  £1,000  in  CI 
shanks,  t,o  cany  on  1  lio  Itusinoss  of  builders,  eloctrical  aad  sanitary  engi- 
nsers,  plumb'T.s,  furnishers,  &c.  Private  company.  A.  (Jraco  is  to  lao 
maaifjiun  direotoi'  for  five  yearM.     Reg.  oHicc  :    10,  Brewer-street,  W. 

SHEPHERD'S  PARGING  BLQCK  CO.  (LTD.)  (142,750.)— Reg.  Jan.  18, 
capital  £2,000  in  £5  shares,  to  take  over  the  business  of  a  manufacturer 
of  ])ateut  tram  rail  ])arging  blocks  carried  on  at  Rochdale  (Lanes)  as 
Shepherd's  Rarging  RIock  Co.,  together  with  the  benefit  of  certain 
existing  inventions  relating  to  im])rovemeii(s  in  connection  with  the 
laying  of  setts  with  respect  to  tramway  lines  or  rails  and  blocks  or  sec- 
tions used  in  connection  therewith.  Private  eom))any.  W.  Shepherd  is 
fi'st  permanent  director.     Reg.  office,  E.\eter-street,  Milkstonc,  Rochdale. 

F.  R.  WADE  &  CO.  (LTD.)  (142,701.)— Reg.  Jan.  19,  capital  £1,000 
in  £1  siiares.  to  take  over  the  business  of  K.  K.  Wach^  &  Co.,  to  carry  (jii 
the  l)usiness  of  engineers,  manufacturers  of  electrical  instruments  and 
machinery,  &c.,  and  to  adopt  an  agreement  with  V.  H.  Wade.  Private 
company.     F.  R.  Wade  is  the  first  life  director. 

STATUTORY  RETURNS. 

BARBADOS  ELECTRIC  SUPPLY  CORPN.  (LTD.)— According  to  return 
to  Nov.  11,  1915,  capital  is  £00,000  in  40,000  preferred  and  participating 
and  20,000  ordinary  shares  of  £1  each.  35,172  preferred  and  20,000 
ordinary  shares  taken  up.  £34,672  jiaid  on  34,672  preferred.  £20,500 
considered  as  paid  on  20,000  ordinary  and  500  preferred.  Mortgages 
and  charges :  £12,500. 

BLACKPOOL  &  GARSTANG  ELECTRIC  LIGHT  RAILWAY  CO.  (LTD.)— lu 
return  to  Dec.  31,  1915,  capital  is  £10.000  in  £5  sha'es.  301  shares  taken 
uj).  £4  per  share  called  up.  £1,707  paid  (including  £323  icccived  on 
application  for  further  shares  not  allotted),  leaving  £60  calls  unpaid. 
Mortgages  and  charges  nil. 

DICK,  KERR  &  CO.  (LTD.)— Capital  in  retiirn  to  Nov.  4  is  £650,000  in 
£1  shares  (350,000  preference).  305,000  preference  and  260,000  ordinary 
•shares  taken  up.     £565,000  paid.     Mortgages  and  charges,  £331, 665. 

ELECTRIC  REDUCTION  CO.  (LTD.)— Return  to  Dec.  7,  1915,  gives 
capital  as  £50,000  in  £1  shares  (16.200  preference  and  33,800  ordinary). 
16.200  preference  and  28,800  ordinary  shares  taken  up.  £1  per  share 
called  up  and  paid  on  13,000  preference  and  5,000  ordinary.  £27,000 
considered  as  paid  on  3.200  prefovcnee  and  23,800  ordinary  .slnres. 
Mortgages  and  charges,  £25,000. 

MONTEVIDEO  TELEPHONE  CO.  (LTD.)— Capital  in  return  to  Nov.  10 
was  £160,000  in  £1  shares  (87,000  preference).  86,492  prefercnee  and 
72,680  ordinary  shares  taken  up.  £159,172  considered  as  paid.  Mort- 
gages and  charges,  nil. 

MUIBHEAD  &  CO.  (LTD.)— In  return  to  Dec.  29,  1915,  capital  £50,000 
in  £10  shares.  3,382  shares  taken  up.  £10  per  share  called  up  on  382. 
£3,820  paid.  £30,000  considered  as  paid  on  3,000  shares.  Mortgages 
and  charges,  £13,500. 

NEWTONS  (LTD.)— Return  to  Oct.  5,1915,  gives  capital  as  £40,000  in 
£10  shares.  3,265  shares  taken  up,  and  £18,650  paid.  £14,000  con- 
sidered as  pairl.     Mortgages  and  charges,  £14,000. 

PIRELLI  (LTD.) — According  to  return  to  Sept.  13,  1915,  capital  is 
£8,000  in  £5  shares.  All  shares  taken  up,  and  £8,000  paid.  Mortgages 
and  charges,  nil. 

RUTHIN  ELECTRIC  SUPPLY  CO.  (LTD.)— Capital  at  Dec.  9,  1915,  was 
£5,000  in  400  preference  of  £5  each  and  1,000  preferred  and  2,000  ordinary 
shares  of  £1  each.  126  preference,  675  preferred  ordinary  and  1,110 
ordinary  shares  taken  up,  .and  £2,388  paid.     Mortgages  and  charges,  nil. 

MORTGAGES  AND  CHARGES. 

CITY  OF  OXFORD  ELECTRIC  TRAMWAYS  (LTD.)— Memorandum  of 
satisfaction  to  the  extent  of  £1,100  on  Dec.  17,  1915,  of  charge  dated 
Feb.  20,  1914,  securing  £46,000,  has  been  filed. 

KEYNSHAM  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— Memorandum 
of  satisfaction  in  full  on  Dec.  31,  1915,  of  third  debentures  dated  Dec. 4, 
1913,  securing  £1,000,  has  been  filed. 

LAMPLOUGH  &  SON  (LTD.)— Memoranda  of  satisfaction  in  full  on 
Dec.  10,  1915,  of  two  debentures  and  a  mortgage  created  by  the  receiver 
and  dated  June  17  and  Jan.  4,  1913,  and  May  14,  1914,  securing  £500, 
£700  and  £1,500  rcs()ectively,  have  been  filed. 

M.  &  G.  TRUCK  &  ENGINEERING  CO.  (LTD.)— Particulars  of  £1,500 
debentures,  created  Jan.  5,  191(5,  have  been  filed,  amount  of  present  issue 
being  £1,400.  Property  charged  :  Company's  undertaking  and  property, 
including  imcalled  capital.     No  trustees. 

RECEIVERSHIP. 

GLOBE  ELECTRIC  CO.  (LTD.)— E.  C.  Pegler,  00,  Watling-street,  E.C. 
ceased  to  act  as  leceiver  and  manager  on  Dec.  14,  1915. 


CITY  NOTES. 


MEMORANDA  (Peb.  2).— Bank  rate  5  per  cent,  (since  Aug.  8,  1914). 
Coaaols  58 i^.  Consols  Pay  Day,  March  1.  Stocks  and  Shares  Ticket 
Days,  Feb.  9  and  23.    Pay  Davs,  Feb.  10  and  24.     Price  of  silver,  27d. 


COMPANIES  STRUCK  OFF  THE  REGISTER.— The  following  were  struck 
off  the  Register  of  Joint  Stock  Companies  on  Jan.  21  : — 
Brabbins'     Engine     Synd.,     Budleigh     Salterton     Elec.     Light     & 


Power  Co.,  Central  Kngineering  Co.,  Ellwood  Motor  Co.,  Liverpool 
Traction,  Light  &  Pcjwer  Investment  'lru.st.  Maximum  Magneto  Co., 
Oil  &  Ga.^  Turbine  Synd.,  Power  Synd.  of  South  .America,  Ru.ssian  Wire- 
less Telegraph  Co.,  Telenews,  Transvaal  Mica  (Jo.,  Vacuum  Electrie  &,  Gas 
Heating  Appliances,  Walker  Reversible  Turbine  Co. 

LONDON  &  SUBURBAN  TRACTION  CO.  (LTD.)— A  dividend  at  the  rale 
of  5  per  cent.  ))er  aiuium  bus  b( t-n  dcdared  <.n  t'l-'  cumulative  preference 
shares  for  th'-  half-year  endc!  Dec.  31. 

METROPOLITAN  RAILWAY  CO.— A  dividend  at  rate  r,f  1  per  ';ent.  jx"- 
annum  has  ben  d(tlai<(l  tor  the  past  half-year,  making  I  per  cent,  for 
1915,  and  (jarrying  forward  about  £13.000  aHcr  placing  £1.5,000  to  genTal 
enew.ils  fund. 

ST.    JAMES'  &  PALL  MALL  ELECTRIC  LIGHT  CO.   (LTD.)— The  Kharc 

transfer  b-'oks  will  be  closed  from  Feb.  4  to  IS  inclusive,  ])rcparatfiry  to 
payment  of  dividends  for  half-year  fnd'd  De".  31,  1915. 

SOUTH    LONDON    ELECTRIC    SUPPLY    CORPN.    (LTD.)— The  directors 

have  declared  subject  to  final  audit,  a  dividend  on  th<;  ordinary  shares  at 
the  rate  of  5  ]ier  cent.  |)er  annum  for  the  V'-a''  1015.  with  a  ca'-rv  forward 
of  £2.900. 

TOTTENHAM  DISTRICT   LIGHT    HEAT  ft  POWER  CO.— The  profit  for 

the  half-year  ended  Dee.  31,  after  meeting  interest  charges,  was  £11, .586. 
Dividends  of  7  J  per  cetit.  on  the  "  A  "'  stock,  and  5|  per  cent,  per  annum 
on  the  "  B  "  stock,  with  5  per  cent,  per  annum  on  the  preference  stock, 
are  recommended,  leaving  £2,185  to  V^e  carried  forward. 

TRACTION  &  POWER  SECURITIES  CO.  (LTD.)— A  dividend  of  4s.  6d. 
])er  sliaro  on  tlie  ordinary  shaies  for  the  past  y:>a>"  has  been  declared, 
£561  has  been  olaeed  to  ix!serve  an  I  £8,579  carried  forward. 


ELECTRICAL  CO.^PANIES'  SHARE  LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  but 
wo  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Tuesday,  Feb.  1.  The  greatest  care  is  taken  in  compiling 
these  figures,  but  the  difficulty  of  verification  is  now  much  increased . 
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ELECTRICAL  COMPANIES'  SHARE  U^.— Continued. 
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Do.     1st  Mt.  Deb.  St 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.     Def.  Ord.  X  d.  and  bonu"> 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 

Eastern  Tel.  Co.  Ord 

Do.    3i%  Pref 

Do.    4%  Debs 

Eastern  Extension  Tel.  Co.,  4%  Debs. . . 

Do.    Ord 

Gt.  Northern  Tel.  Co.  with  Coup.  4  . .   . 

Indo-European 

Marconi's  Wireless  Tel.  Co 

Do.    7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.    4%  Deb.  St 

Western  Union  50  yr.  Bds 

Telephones. 

American  Telephn.  &  Telgh.  $100  Cap. 

Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord    

New  York  Telephone  4J%  Bds 
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•Oriental  Telephone  Ord. 

Do.     Db.  St 

Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.     5%  Cum.  Pref 

Do.     Deb.  Stk 

Financial  and  Investment 

CIobeTelegh.  &  Trust 

Do.     6%  Pf 

Mackay  Companies' Common 

Do.     $100  Pref     

Submarine  Cible  Trust  Cert5. 


Colonial  and  Foreign  Railways,  Tramways,  &c. 


5%  I   Anglo  Arjjen  line  Trams. 

44%      Do.    4J%  Debs 

4%        Do.     4%  Debs 


5%  Dobs. 


si% 


Do.     54%  1st  Pref. 

Do.     54%  2nd  Pref 

Brazilian  Traction  Ord 

Do.    6%  Pref 

Brisbane  Trams  Ord 

Do.    5%  Cum.  Pref 

British  Columbia  4i%  Con.  Debs 

Calcutta  Elec  Trams.  Ord.  ...m 

Havana  Elec  Ry.  5%  Bis 

Madras  Elec.  Trams  b"i  Cum.  Prof.    . . 

Manaos Trams  5%  Deb.i 

Mexico  Trams  Common  St » 

Do      5"'  Bds 

Montreal  Street  Ry.  \\'%Deb''.i\'iii)'.'. 
Rio  de  Janeiro  Tram,  L.  A  P.  5)  yr.  Bdi 
Toronto  Railway  Co  4J"o  Bl.i 
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Jan.  July 
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Jan,  July 
Mar,  Sep 
Feb,  Aug 
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Apl,  Oct 
Jan,  July 
Jan,  July 
Feb,  Aug 
Jun,  Dec 
May,  Nov 

Sept 
Feb,  AuR 
Jun,  Dec 
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Jan,  July 
Jan,  July 

Jul/ 
Jun,  Dec 
Feb,  Aug 
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t>    o  u 
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5  12  : 

6  15  5 

e  0  0 

7  16  6 
6  14  10 
6     I  I 


Colonial  and  Foreign  Electric   S'jpply,  &  c 
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5  11 
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4  1 
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3 
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.'i 
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0 
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Do.    5%  Debs 

Bombay  E  S.  &  T  6%  Prel 

Do.    4J"„D.-b; 

Calcutta  E,  a  Corp.  Ord    

Do.     5";  Prel  

Canadian  Gen.  Elec.  Common  St  

Melboum  f  Elec.  Siioply5%  litMt.  D«b» 

Do.     5%ConsDob.  St 

Mexican  Light  i  Power  Ord 

D.^.     Piof 

Shawlnlgan  Water  &  Power  5%  B(U 

Do.     Car.  Stocic    

Toronto  Power  41%  Deb.  St     

Do.    4»"i  G)n5  Deb.  St. 

VlctorUFall.  &  Transvaal  P.  Co..  6%Pl 

Do.    5i%  2nd  Mort  Debs 
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■u 
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95 

95 
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96 
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t 
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May,  Nov 

May,  Nov 

Mr.Jly.O.Dec 

Jan,  Dec 

May,  Nov. 

Ja.Ap.Jn.O 

Jan.    July 

Nov. 

May,  Nov 
AdI,  Oct 

Jan,  July 
an,  July 
Apl,  Oct 
Jan,  July 
Jan,  July 

Sp.Dc.Mr.Jn 
Sp.Dc.Mr.Jn 
Ja  Apl.Jly.O 
Ja.Ap.Jiy.O 
Apl,  Oct 

lun,  Dec 
Jan,  July 

ian,  July 
an,  July 
Ja.i.  July 
Fb.M,Ajg,N 
Ja,Apl.Jly,0 
May 
May,  Nov 

Mar.  Sep 
Feb,  Au( 

Jan,  July 

Fb.M.Autr.N. 

M^r,  Sep 

Feb.  AiiR 
Jun.  Doc 
Feb,  Aug 
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Jun.  Dec 


4  16 
4     8 

4  13 

5  12 


Api.  CK:! 

J?  A--    I  .-.0 

Miv.  N    V 

Jan.   Iiily 
Ja.A;lj  v.O 

jai.  Julv 

May.  Njf 


S  IB  11       J 


Ian.  Ju'« 
•1,  Jiiy 


METAL  PRICES. 

Mer.rs.  J.  B.  Garnham  &  Sons,  l.<2.  Upper  Thames-street,  London,  E.G.,  quote  und^'' 
date  Feb.  1,  the  following  as  the  present  basis  prices  of 


Ne-'.'  Metals.  per  lb. 

Solid  Drawn  Brass  Tubes 15Jd. 

Solid  Drav/n  Copper  Tubes 16id. 

Brazed  Copper  "Tubes 16}d. 

Brazri  Brass  Tubes 17.id. 

Brass  Wire Hjd. 

Copper  Wire HJd. 

Rolled  B.-ass.-r, 14id. 

Bras-  Sheets ISJd. 

per  ton. 

Copper  Sheets    £129    0    0 

Spelter £91    0    0 


per  ton. 

English  Uad £33    0    0 

Antimony Nominal. 


Old  Metals. 


Clean  Scrap  Copper £89 

Braziery  Copper  Scrap £78 

Clean  Scrap  Brass £62 

Old  Lead £26 

Old  Zinc £60 

Hollow  Pewter £115 

Black  Pewter £75 

Gun  Metal £70 


per  ton. 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Mr.  A.  Joseph,  Earl-street,  London-road.  Southwark,  London,  S.E.,  quotes  under  date 
Feb.  1  ths  following  app.-oxim.ate  pries;  of  Scrap  Msta!  s  : — 


Aluminium  Cuttings £130 

Clean  Mixed  Brass £64 

Clean  Copper £38 

Braziery  Copper £82 

GunMstal £78 


per  ton. 


per  ton. 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Old  Lead £27  0 

Tea  Lead £25  0 

Old  Zinc £66  0 

Hollow  Pewter £120  0 

Shaped  Black  Pewter £80  0 


Mr.  Joseph  can  supply  solder  at  the  foUov/inp  prices  per  ton  :  Plumber's  S~lder  (in 
or  strip),  £76  ;  Commercial  Ti.nman's  Solder,  £98  ;   Blowpipe  Solder,  £108. 


0 
0 
0 
0 
0 

bar 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 


LINE. 


Week 
ended. 


Inc.  or  dec. 


Aberdeen  Corporation . . . 

Anglo-Arg-^ntinc 

A-ihton-under-Lyne 

Ayr  Corporation 

Birke.ahcad  Corporation . 
Birmingham      j  Trams  . 

Corporation  \  Buses  &c 
Blackburn  Corporation  . . 
Blackpool  Corporation  . . 
Blackpool  and  Fleetwood. 
Bolton  Corporation 

Bournemouth. .  .-I  gu'cs" 

Bradford  Corporation 

Brighton  Corporation 

Bristol  Trams.  1"^'^^,^.^^^ 
Burmah  E.  Trams  &  Ltg 

Burnley  Corporation 

Burton  Corporation 

Bury  Corporation 

Calcutta  Tramways  Co.  .. 

Cambornt-Redruth 

Cardiff  Corporation 

Cork  Electric  ti-ams  Co. . . 
Coventry  Corporation .... 

Croydon  Corporation 

•Deroy  Corporation 

Dover  Corporation 

Dublin  &  Lucan  Railway. 

Dublin  United 

Dundee  Corporation 

Eist  Ham  Council   

Exeter  Corporation 

Glasrow  Corporation 

Glossop  Trams 

Gloucester  Corpn 

Halifax Corpn..  .-I  gu^es 
Hastings  Elec.  Trams  Co. 

Huddersfield  Corpn 

Hull  Corporation 

llford  District  Council 

llkeiton  Corporation  .... 

Ipswich  Corporation 

Isleof  Thanet  Co 

Kilmarnock  Corporation.. 
Lanarkshire  Trams  Co.  . . 

Lancashire  United 

Lcotr,  Corporation 

L';c'-  tcr  Corporation .... 

Ltilh  Corporation 

Lmcoln  Corporation 

Liverpool  Corporation  .  . . 
Llandudno&ColwynBayR 
London  County  Council. . 
Lowestoft  Corporation  . . . 
M.u.i^tone  Corjora'ion  . . . 
M  ,•     '  -■  "-•  '~   ••  -ration.. 

N.  :, 

N'  >  Corpn. 

N'  i.tCorpn.... 

N  C'^rporation 

N  ration 

Oi  ,^n  ... 

I'.  ;.»tion. 

!•■  n.... 


Jan.  26 

..  29 

„'■  29 

„  30 

„  22 

,.  22 

,.  26 

.,  27 

„  29 

„  30 

„  26 

„  26 

,.  25 

,,  30 

„  28 

„  28 

„  29 

,.  29 

..  30 

„  30 

„  29 

..  29 

„■'   27 


c 
o 

J 

£  £ 

1,662      +       177 


AoaRBOATB. 


No.  of 
weeks. 


Amount. 


i.ition. 
n  . . . 
on  . . . 

,n 

'on  . . 


28 
28 
26 
29 
28 
29 
29 
26 
25 
25 
28 
29 
29 
29 
26 
29 
29 
29 
27 
26 
29 
29 
29 
29 
22 


29 
27 
29 


47,476 

256 

1.407 

15.707 

815 
1,093 

673 

294 

2.617 

1,903 

7 

6.345 

913 

4.629 

4.737 

R3.327 

1.608 

264 

1.267 

r65,342 

143 

"446 


118 

5.919 

1.281 

1.271 

324 

22.297 

132 

308 

1.959 

40 

756 

2.666 

3,191 

614 

129 

474 

254 

160 

2,049 

1.633 

9.035 

3.197 

774 

137 

13,744 


125 

181 

17.745 


1.252 

48 
270 
3.534 
166 
80 
127 
31 
179 
295 
2 
665 
169 
538 
1.039 
r359 
232 
5 
158 
+  R2.431 
+         23 


+ 


T 
W 
V. 


I 

ul 

.n.... 

i-^n .... 

i 

29 
28 
27 
30 
22 
26 
29 
26 
31 
30 
26 
26 
22 

30 
26 

19 
29 
29 
29 

27 
27 
26 
30 


+ 


845 

695 

3.740 

2.318 

2.175 

1.000 

I.7D0 

1.258 

S.18I 

9.713 

1.459 

601 

732 

1.525 
603 

498 

1.132 

834 

782 

3'.609 

435 

1,149 

1.641 


39 


11 
731 
123 
156 
52 
2.691 
31 
30 
75 
3 
153 
487 
244 
75 
23 
257 
38 
20 
390 
188 
1.325 
432 
141 
19 
1.360 


13 
+  42 
+    1.730 


+ 


152 

164 

510 

381 

182 

178 

297 

344 

702 

1.909 

298 

50 

73 

'"280 
77 


+  5 

+  1*4 

+  197 

+  99 

+  "527 

-  866 

-I-  IBS 

+  304 


24 


37 
44 
43 
43 
44 
44 

4 
44 
43 
43 
42 
4Ai 

4 

4 

4 
17 
44 
4C! 

4 
4 


4 

4 

37S 

43' 1 
43 

35: 

5 
43 
43 
43 

4 
43 
43 
43 
43 
42 
17^ 
37 

4 

4: 

44 

4 
37 


ITij 
43 
43 


431 
43 

45 

43 

43». 

43 

44t 

43;i 

43 
43 
42 


13 

'3 

4311 

5 

44 

43 

43 

17 

5 


e 

61.940 
196,071 

14.i21 
60.322 

613.763 

35.873 

55.286 

72.098 

1.356 

117.980 

90.584 

957 

276.013 
48.523 
18.605 
19.250 

37,608 
12.525 
39,066 

564 

1.792 


458 

24,149 

50,105 

56,846 

16.329 

759.192 

675 

14.314 

95.227 

2.090 

5.055 

116.372 

134,746 

28.228 

5.788 

23,747 

4.470 

6.261 

8.641 

6.199 

391.404 

13.520 

28.603 

6.184 

43,809 


2.245 

9.432 

778.294 


36,883 

31,510 

161.618 

102252 

1--  ,-■ 


402,4V7 
65.070 
35.037 
33,867 

65.123 

7.398 

1.362 
55,579 

3.434 
38,870 

133".9l8 

65.675 

19.157 

B.254 


Inc.  or  dec  ■ 
(a) 

£ 
+      4.013 

6.691 


930 
5.363 
92.014 
18.866 
45 
2.349 
111 
615 
4,866 
86 
11.257 
859 
1.073 
Z832 
r6,804 
3.323 
296 
282 
-I- R  17.535 
+         101 


-1- 
+ 
-I- 
-I- 

■»- 
+ 

+ 

+ 
+ 
+ 
+ 
+ 


4- 


78 


5 

1.840 

2.891 

5.882 

924 

54.410 

141 

190 

886 

21 

263 

15.828 

1.247 

3.210 

294 

4,039 

944 

246 

1.240 

452 

31.227 

1.838 

2.212 

728 

3.797 


749 
-f-  433 
-I-    28.221 


4-      1  452 
-J-      5.520 


-♦-  5ti4.J 

4-  7,t*7 

-  7,933 

-(-  1.509 


i.ssn 

655 

"   59 

1.290 

572 

3.773 


-t-  41.612 
-t-  Z744 
-I-      1.908 

+     1.216 


*  And  I3i%  bonus.       t  Ex  divtdand  or  Interaat 


t  Inclules 


'OTTespondin^;  period  last  year.    •  Partly  electrical 
<us2dars.         {  Minus  3day5.        il  Plus3days, 
^mpared  with  one  week  more  last  vear« 
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I^OTSS. 


The  Central  Station  as  a  Controlled  Works. 

There  are  quite  a  number  of  important  works  at  the  present 
day,  even  in  the  case  of  controlled  establishments,  where  it  is 
difficult  to  ensure  that  workmen  shall  remain  until  permission 
is  granted  to  them  by  the  authorities  to  leave  their  particular 
employment.  In  the  case  of  establishments  which  are  not 
controlled  the  difficulty  is  even  greater,  and  there  is  no  denying' 
the  fact  that  the  importance  of  some  of  these  establishments 
is  quite  equal  to  that  of  munition  works.  A  case  of  this  kind 
is  the  electricity  supply  undertaking.  Most  of  the  firms 
manufacturing  munitions  at  the  present  day  depend  for  their 
source  of  power  on  electricity  works,  and  yet  the  Government 
has  given  very  tardy  recognition  to  this  fact.  Even  some  of 
the  electricity  authorities  themselves  have  been  quite  prepared 
to  let  the  greater  part  of  their  staff  enlist,  leaving  the  conduct 
of  affairs  more  or  less  to  chance.  On  the  other  hand,  there  are 
some  engineers  who  take  a  much  more  serious  view  of  things. 
Among  these  is  the  engineer  of  one  of  the  London  electricity 
undertakings,  who  we  congratulate  upon  having  brought  the 
case  before  the  Local  Munitions  Tribunal  for  the  Metropolitan 
District,  and  to  have  obtained  a  decision  in  his  favour.  The 
case  arose  over  the  desire  of  a  sub-station  attendant  who 
wished  to  leave  the  employment  of  the  Council  on  the  ground 
that  his  engineering  skill  might  be  better  employed  in  some 
other  direction.  As  permission  was  refused  by  the  engineer, 
an  application  was  made  by  the  attendant  to  the  Munitions 
Tribunal.  In  opposition  to  this  application,  the  engineer 
gave  evidence  as  to  the  indispensability  of  sub-station  atten- 
dants, with  the  result  that  the  Tribunal  was  unanimous  in 
refusing  the  application  for  release.  We  think  that  this  case 
is  most  important  for  two  reasons.  Firstly,  the  Tribunal  felt 
that  the  case  was  one  which  they  could  hear,  thus  admitting 
that  it  came  within  their  jurisdiction  ;  and,  secondly,  because 
the  decision  showed  that,  in  their  opinion,  electricity  works 
are  of  national  importance  from  the  munitions  point  of  view. 


Although  this  decision  applies  only  to  one  particular  district, 
we  think  it  should  do  something  towards  strengthening  the 
hands  of  supply  engineers  throughout  the  country. 


Discussions  and  Early  Closing. 

Modesty,  perhaps  deters  those  who  discuss  Papers  from 
bringing,  their  grievances  to  the  notice  of  the  Councils  of  the 
respective  societies  and  institutions.  They  send  in  their 
grievances  to  us,  however.  A  common  cause  of  complaint  is 
that,  after  allowing  Councillor  Y.  E.  Dryasdust,  Sir  Jabez 
Windbag  and  Mr.  Dignified  Verbosity  each  to  speak  for 
10  minutes  on  relevant  matters,  and  for  15  minutes  on 
irrelevant  matters,  the  chairman  announces  that,  on  account 
of  the  lateness  of  the  hour,  he  will  be  obliged  if  others  desiring 
to  take  part  in  the  discussion  will  send  in  their  remarks  in 
writing.  It  is  for  this  reason  that  Papers  are  often  futile  and 
discussions  barren,  and  that  many  of  our  institutions  and 
societies  are  dead.  Attendance  at  such  meetings  leads  us  to 
the  conclusion  that  the  members  are  too  tame.  We  feel  that 
those  desirous  of  taking  part  in  discussions  would  do  well  to 
use  their  lungs  and  feet  a  little  more  when  men,  with  nothing 
useful  to  say,  talk  for  long  periods  on  any  and  every  subject 
except  the  one  under  discussion.  Some  time  ago  we  attended 
a  meeting  of  an  influential  associatioo,  and  an  important  sub- 
ject was  being  discussed.  Each  speaker  was-  allowed  10 
minutes  to  state  his  case.  .  At  the  end  of  the  eighth  minute  a 
warning  was  given,  and  at  the  end  of  the  tenth  minute  the  bell 
was  rung.  If  we  remember  rightly,  only  one  speaker,  and  he  a 
Prince,  ignored  the  bell.  He  was  an  expert  on  the  subject,  and 
he  kept  to  the  subject,  but  shortly  after  the  ringing  of  the  bell 
we  imagine  that  he  was  glad  to  sit  down.  An  appeal  to  the 
chairman  is  neither  desirable  nor  necessary  if  members  will 
exercise  their  common  sense,  and  if  they  will  get  rid  of  a  good 
deal  of  the  stuff  they  regard  as  dignity,  which,  in  reality,  ill 
becomes  many  of  them.  One  of  these  days  we  hope  to  find 
meetings  of  societies  composed  of  business  men  conducted  on 
business  lines,  as  distinct  from  the  benevolent  neutrality 
principles  now  in  force.  Such  principles  tuiie  the  life  out  of  our 
institutions,  and  in  the  long  run  make  men  forget  how  to 
fight.  We  need  hardly  tell  our  readers  that  we  are  referring 
to  no  institution  or  society  in  particular.  It  is  unnecessary 
to  particularise,  since  to  a  greater  or  less  extent  they  are  all 
tarred  with  the  same  brush. 


Fools  and  Fool-proof  Starters. 

Curious  evidence  was  given  at  a  recent  inquest  at  Sheffield 
on  the  death  from  electric  shock  of  a  workman  at  a  rolling  unll. 
It  was  stated  by  one  of  the  witnesses  that  it  was  common  for 
a  man  before  grasping  the  hand-wheel  of  the  starter  to  take 
his  cap  in  his  hand  to  use  as  a  non-conductor.  Another 
witness  stated  that  artificial  respiration  was  not  attempted,  as 
everybody  was  too  upset ;  and  a  third  witness  told  the  coroner 
that,  although  the  cast-iron  cover  of  the  starting  box  should 
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have  been  on  for  protection,  he  had  sanctioned  its  removal 
because  metal  dust  entering  at  the  sides  Was  liable  to  form  a 
connection  with  the  handle.  For  good  and  sufficient  reasons, 
the  Home  Office  issued  regulations  for  the\ise  of  electricity  in 
factories  and  workshops,  and  we  are  strongly  of  opinion  that 
these  regulations  were  framed  with  the  object  of  promoting 
sanity  in  the  use  of  electricity  in  those  places.  What  is  the 
use  of  experience  extending  over  a  quarter  of  a  century  if  it 
is  still  common  for  a  workman  to  take  his.  cap  in  his  hand 
to  use  as  a  non-conductor  ?  In  their  own  interests,  we  urge 
makers  of  control  apparatus  to  endeavour  so  to  arrange  the 
design  of  all  industrial  starters  as  to  make  it  impossible  for 
anyone  to  operate  a  starter  without  the  cover.  Furthermore, 
it  is  regrettable  that  artificial  respiration  was  not  resorted 
to  in  this  case,  and  coroners  should  censure  those  who  are 
too  "  upset  "  to  attempt  to  save  the  life  of  a  fellow-creature. 
Surely  the  branch  of  the  Home  Office  which  is  entrusted 
with  the  administration  of  these  rules  should  see  that  they 
are  enforced. 


"  Crystallisation  Doubtful.  "-^Under  this  heading  the 
"  Engineering  iieford  "  refers  to  the  report  on  the  Division- 
street  Bridge  failure  at  Spokane.  The  idea  of  cr}^stallisation 
occurring  during  service  is  an  old  one,  and,  pending  further 
investigation,  they  prefer  to  regard  the  failure  of  the  eyebars 
in  tension  as  due  to  heating  in  the  shops  without  subsequent 
annealing. 

The  Engineer  as  Administrator.  Di.  Hollis  Godfray  in  a 
I'aper  read  recently  before  the  American  Society  of  Mechanical 
Engineers,  brings  to  the  front  the  importance  of  engineering 
methods  in  the  admini.stration  of  large  affairs.  The  enguieer 
knows  by  experience  or  in.stinct  when  extreme  precision  is 
required,  just  as  he  knows  where  to  save  labour  by  carrying  his 
work  as  far  as  is  necessarv. 


60,000-kw.  Turbo- Alternator  Units.  Tenders  are  being 
considered  l>y  the  liil.cilx) rough  U;q)id  Transit  Co.,  of  New 
York,  for  two  (JU.OOO-kw.  steam-turbine  units,  Accordina  to 
the  "  Electrical  World  "'  each  unit  will  be  made  up  of  three 
separate  electric  generators  driven  by  one  high-pre.s.sure  and 
two  low-pressure  turbines,  the  latter  being  connected  in 
multiple.  It  is  stated  that  the  choice  rests  between  single 
nn.ooo-kw.  units  or  the  equivalent  in  30,(X)0-kw.  turbines. 

Protection  Against  Lightning.— In  the  fonn  of  a])]»oiidixc» 
to  uu  inl()nuiiti\  (•  I'apm-  on  ■  I'rotoction  of  Life  and  l'ro])erty 
against  Jiightning,"'  issued  by  the  Bureau  of  Standards,  Mr. 
0.  S.  Peters  gave  in  considerable  detail  some  of  \hc  rules  and 
reconuni'iidations  concerning  the  installation  and  maintenance 
of  lightning  rods  that,  have  beej)  ad()])ted  Ijy  various  aiilhori- 
ties  or  t.ec'hnical  organisitions  in  England,  (terniany  and  the 
United  States.  He  also  gave  a  bibli<»gra]>hy  containing 
references  to  nuwt  jf  the  imi)ortant  works  which  have  aj>pcarod 
in  recent,  times. 

Utilisation   of   Peat.     Interesting   parti<-ulars   are  given  ii- 

"  Tlie  Inries      Kngineering  Supi)lement  of  the  Wie.siuoor  power 

station.     The  Ems-.Iadc  Canal  passes  mtrth  of  it.  and  Wilhelms- 

haven  is  only  3()  miles  away.     Including  Wilhelmshaven  the 

.station    su])))lies   energy    to    Emden.    Aurich.    Hant,    Norden. 

Oldenburg  and  liustringen.     All  the  power  for  cutting  the  jieat 

and  trans])orting  it  to  the  station  is  also  sup|)lied  by  the 

generating  ](lant .     The  plant  cost  abojit  .C2(K>.(HK».  jind  has  been 

working  su«^(ess[ully  since  I'.Kt'J.     Tlie  calorific  value  ol  ihe  peat 

briquettes  is  5,4(H.>  B.Th.U.,  and   the  pt)wer  houRO  has  three 

turlxi-generat.oi-s  of  1.250  kw.  each.     The  riirrent  is  '.-d 

as  ().(HH.)-vult,  three  ])ha.He,  and  stepjied  up  to  2(),(KX;  v..,, ,  ,.,  ,..re 

transmission.     The  station  consumes  about   75  tons  of  j>eat 

briq\iett^«s  per  day.  or  25.tKK)  tons  a  year,  and  a  years  9Ui>ply  of 

pent  is  nlwavs  in  hand 


Bituminous  Coal. — Mr.  E.  V.  Famham  read  a  Paper  recently 
on  "  A  Suction  Gas  Producer  using  Bituminous  Coal  "  at  the 
In.stitution  of  Engineers  and  Shipbuilders,  Glasgow.  He  said 
that,  on  account  of  its  low  ash  content,  anthracite  was  chiefly 
used  in  suction  and  pressure  gas  producers  up  to  500  h.p.  Coke 
was  troublesome  to  gasify,  and  the  calorific  value  was  only 
10,000  to  11,500  B.T.U.s  per  lb.,  compared  with  14,500  units 
from  anthracite.  He  considered  the  gas  engine  for  marine 
work  would  never  succeed  if  it  depended  only  on  non-bitu- 
minous coals.  He  referred  to  experiments  made  on  the 
■'  Famham  "  type  of  engine  and  producer,  which  was  able  to 
gasify  ordinary  bituminous  coal,  the  cost  of  which  was  13s.  to 
20s.,  as  against  30s.  to  40s.  per  ton  for  anthracite.  Conse- 
quently an  enormous  saving  in  the  cost  of  power  resulted. 

One-Man  Cars. — Mr.  W.  A.  Haller,  writing  in  the  "  Electric 
Kailway  Journal,"  discusses  the  one-man  cars  at  Tucson 
(U.S.A.)  The  total  weight  of  the  tramcar  is  11,0001b.,  of 
which  4,000  lb.  is  due  to  the  motors.  There  are  four  motors  to 
each  car.  Each  motor  is  of  7  b.h.p.,  and  they  drive  through  a 
concentric  gear  which  reduces  the  speed  in  the  ratio  of  10/1, 
the  voltage  being  250.  The  motors  for  opposite  wheels  are 
connected  two  in  series  for  a  550-volt  circuit.  The  wheels  have 
roller  bearings  and  the  armature  journals  have  ball  bearings. 
The  speed  on  the  level  is  20  miles  per  hour,  and  with  an  8  per 
cent,  gradient  9  miles  per  hour.  The  car  is  27  ft.  long  by 
7  ft.  6  in.  wide,  with  doors  at  each  end.  The  brakes  work  by 
pedal,  and  can  be  applied  from  either  end  of  the  car.  The 
emergency  brake  system  is  independent,  and  can  be  applied  by 
a  ratchet  hand  lever  on  the  platform. 

Rolling   Mill   Equipment    of    the    Inland    Steel    Co.— 

According  to  the  "  Iron  Age,'"'  this  company,  whose  works  are 
situated  at  Indiana  Harbour,  Ind.,  will  include  electric  driving 
of  main  rolls  ic  their  new  equipment.  The  contract  with  the 
Westinghouse  Electric  &  Mfg.  Co.  includes  one  15,000  h.p. 
direct-current  motor  and  equipment,  two  8,000  h.p  motor 
equipments,  and  several  thousands  of  hoi"se-power  of  auxihary 
plant.  The  15,000  h.p.  motor  is  to  be  directly  connected  to  a 
40  in.  reversing  blooming  mill.  The  structural  mill  includes 
one  32  in.  reversing  roughing  mill  and  one  28  in.  finishing  mUl  of 
three-high  mills.  Each  mill  is  driven  direct  by  an  8,000  h.p. 
motor.  One  flywheel  motor-generator  set  with  a  generator 
unit  for  each  of  the  motors  supplies  the  power  for  the  mills. 
-Vlthough  the  fluctuations  of  power  in  the  mills  are  very  great, 
the  control  is  such  that  it  will  be  regulated  to  reduce  the  power 
fluctuations  to  a  10  per  cent,  plus  or  minus  variation. 

Output  of  Coal  in  the  United  Kingdom  in  1914.  The  total 
output  of  coal  ill  the  United  Kingdom  for  the  year  1914, 
according  to  the  annual  report  of  the  Chief  In.spector  of  Mines, 
amounted  to  265,664.393  tons,  and  the  value  £132,596.853. 
showing  a  decrease  in  the  output  of  21,766.(180  tons  and  in  the 
value  of  £12,938,816,  as  compared  with  the  figures  for  1913. 
The  average  price  of  coal  was  9s.  ll-79d.  per  ton  in  1914,  as 
against  10s.  l-52d.  in  1913. 

Tlio  quantity  of  coal  ex])ortcd  (excl'isive  of  coko  and  manufactured  fuel 
and  of  coal  nliipiu'd  for  the  use  of  stcaiurrs  engaged  in  foreign  trade)  was 
.V.),().19,8S0  tons.  Of  this,  Fr|inco  received  over  12J  million  tons.  Italy 
over  8J  million  tons,  (Jermany  over  o^  million  tons.  Sweden  over  4J 
million  tons,  Paissia  over  3  million  tons.  ]>nmark  over  3  million  ton-;. 
Sjiain  nearly  3  million  tons,  the  Argentine  over  2J  million  tons.  Ep>i)t 
over  2.J  million  tons,  Norway  nearly  2J  million  tons,  and  the  Netherlands 
nearly  IJ  million  tons.  The  amount  of  coal  remaining  for  home  eon- 
s>im]>tion  '.vas  lK.t.()7O,.'>03  tons,  or  :\'M1  tons  jx-r  head  oif  the  ]K)pulation. 
3tl."Js<.».010  tons  Mere  used  in  the  manufartiux>  of  coke  and  hriquettts.  and 
1S.:{S1.10(»  tons  in  the  blast  furnaces  for  tlie  manufactun-  of  jtiu  iron,  h« 
against  3ft.r.ri().48n  tons  and  21.223.t>07  tons  respectively  in  1913. 

The  Nitrate  Industry.  -In  a  Paper  on  the  Chilian  nitrat.e 
indu'-tiy,  read  l>y  .Mr.  Iv  Cuevas  at  the  Pan-American  Scientific 
Congress,  the  following  figures  were  given,  which  are  of  interest 
in  connection  with  projects  for  manufacturing  nitrates  by 
hyditi-olectric  ])ower  : — 

Ai  I'ording  to  the  latest  oOicial  rejiort.  the  /.one  of  nitrato-boaring 
g'-ound  comprises  2(K).00(1  sq.  km.,  of  which  lea*  than  3  i^t  cent.  ha«  Ixh'd 
MU  veye«l  and  |iro.s|veted.  In  this  survcvrd  portion  alone  there  remains 
enough  nitrate  to  s\ij)ply  the  world  for  an  a<lditional  100  years,  measured 
at  the  pn-si'nt  rate  of  production.  These  calculations  take  no  account  of 
known  areau  of  low  grade  material.  The  industry  is  divided  into  two 
principal  oi>eration8 — mining  and  transportation  of  the  crud;  material, 
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and  production  of  nitrate.  Methods  employed  in  both  branches  leave 
room  for  improvement.  Under  present  practice,  the  cost  of  producing 
commercial  nitrate  is  estimated  at  27-5d.  per  cwt.  Trade  specifications 
require  a  content  of  nitrate  of  sodium  equal  to  at  least  95  per  cent.  This 
is  used  as  a  fertilis  r.  The  refined  product,  with  over  96  per  cent,  nitrate 
of  sodium,  is  applied  to  manufacturing  uses,  such  as  glass,  explosives, 
fusing  mixtures  and  nitric  acid.  There  can  be  no  competition  between 
Chilian  nitrate  and  atmospheric  nitrate  under  any  conditions  which  may 
be  foreseen  at  present.  The  deposits  of  the  great  Pampa  Salitrera 
(nitrate  plain)  are  too  vast  and  the  business  of  manufacturing  and 
marketing  the  material  is  too  well  systematiscd. 

Reflecting  Power  Standards. — In  the  "  Abridged  Scientific 
Publications  "  of  the  Research  Laboratory  of  the  Eastman 
Kodak  Co.,  U.S.A.,  there  is  an  interesting  Paper  on  the  above 
by  Messrs.  P.  G.  Nutting,  L.  A.  Jones  and  F.  A.  Elliott.  Using 
a  Nutting  absolute  reflectometer,  they  determined  the  reflecting 
powers  of  various  powders.  They  found  the  reflecting  power 
varied  considerably  with  fineness  of  grain,  reaching  a  maximum 
with  grains  approximating  0-01  in.  diameter.  The  surface  of 
the  powder  was  made  uniform  by  pressing  a  glass  plate  on  it. 
The  following  are  a  few  of  the  results  obtained  : — 

Magnesium  carbonate  block  freshly  scraped    88-0  per  cent. 

Barium  sulphate  85-4        ,, 

Boric  acid 86-2        ,, 

Magnesium  oxide 84-9        „ 

Sodium  sulphite   81-2        ,, 

Starch    83-4 

The  results  they  obtained  agreed  very  well  with  those  of  the 
Bureau  of  Standards,  Washington,  and  they  consider  them 
correct  to  within  0-2  per  cent,  when  reasonable  precautions  are 
taken  as  to  the  purity  of  material,  fineness  of  grain  and  the 
condition  of  surface. 

Electric  Railway  Progress  in  U.S.A. — The  following  sum- 
mary, published  recently  in  the  "  Electric  Railway  Journal," 
shows  the  single-track  mileage  of  new  track  built,  steam  line 
electrified,  and  total  new  electric  mileage  placed  in  operation 
since  1907  in  the  United  States  and  Canada  : — 


New  electric 

railway 
track  built. 

Electrified 

steam 

line. 

Total  new 
electric 
mileage. 

1907 

1,174-5 

774-7 
1,204-8 
1,105-0 
869-4 
974-9 
710-5 
596-0 

84-0 
112-4 
192-4 
86-5 
80-8 
1190 
229-9 
448-2 

1,880  0 

1908 

1,258-5 

1909         

887-1 

1910 

1911 

1,397-2 

1,191-5 

950-2 

1912 

1913 

1914 

1,093-9 

946-4 

1915 

1,044-2 

The  total  mileage  of  new  track,  596  miles,  shows  a  decrease 
of  17  per  cent,  from  that  recorded  last  year.  This  decrease, 
however,  is  offset  by  the  high  record  electrified  mileage  during 
1915  of  M8-2  miles,  which  makes  the  total  new  electric  mileage 
placed  in  operation  1,044-2  miles,  or  a  9  per  cent,  increase  over 
the  similar  figure  for  last  year. 

Quebec  Bridge. — In  a  recent  number  of  "  Engineering 
News,"  Mr.  H.  P.  Borden  described  the  erection  progress  in 
1915  on  the  above.  When  the  work  of  erection  ceased,  about 
the  middle  of  November,  the  north  anchor  and  cantilever  arms 
had  been  completely  erected,  and  the  south  anchor  arm  out  to 
and  including  the  main  post,  with  the  exception  of  a  certain 
amount  of  riveting  in  the  latter,  which  will  be  finished  during 
the  coming  season.  The  maximum  amount  of  material  erected 
by  one  traveller  in  one  day  was  670  tons.  There  were  several 
days  in  which  the  tonnage  exceeded  600.  In  the  erection  of 
the  main  post  an  average  of  over  350  tons  a  day  was  main- 
stained.  July  was  the  biggest  month,  4,200  tons  being  erected. 
This  refers  to  one  traveller  and  in  each  case  on  the  south  shore. 
The  ease  with  which  the  enormous  members  were  put  in  place 
and  fitted  was  almost  phenomenal,  practically  no  delay  what- 
ever being  occasioned  at  any  of  the  joints.  If  everything 
works  according  to  the  schedule,  before  the  end  of  the  year  it 
should  be  possible^  after  many  years'  effort,  to  have  the  two 
sides  of  the  St.  Lawrence  linked  together  at  this  point,  finally 
carrying  the  great  Government  railway,  the  National  Trans- 
continental, across  the  St.  Lawrence  to  its  connections  reaching 
the  Atlantic  coast. 


New  York  State  Barge  Canal.— There  is  an  interesting 
article  in  the  "  General  Electric  Review,"  by  Mr.  E.  W.  Pilgrim, 
on  the  above.  The  gates,  valves  and  capstan  machinery  used 
in  passing  boats  through  the  locks  are  all  operated  electrically. 
At  the  Crescent  Dam  in  the  Mohawk  River  there  is  an  alter- 
nating-current station. 

The  dam  is  1,922  ft.  long,  39  ft.  high,  and  is  built  on  a  700  ft.  radius. 
The  generators  are  of  the  vertical-shaft  type,  .50  kw.  or  75  kw.  at  2.%  volts, 
the  speeds  varying  from  1.55  to  660  revs,  per  min.,  depending  on  the  head 
of  water  available.  The  weight  of  the  armature  and  water-wheel  is 
carried  on  a  roller  thrust-bearing  on  the  top  of  the  generator,  and  runs  in 
oil.  The  power  is  used  for  the  operation  of  the  Waterford  flight  of  five 
locks  and  two  gates.  The  valves  are  controlled  by  a  master-switch  and 
an  elect;  ic  interlocking  arrangement,  the  opening  of  the  valves  being 
indicated  by  different  coloured  lights.  At  each  lock  there  are  two  cap- 
stans for  pulling  vessels  through.  The  motors  are  20  h.p.  2.30-volt  .5.50 
revs,  per  min.  compound-wound.  They  are  watertight,  and  fixed  in  a 
recess  in  the  wall  of  the  lock.  By  pressing  with  the  foot  on  a  pedal  the 
motor  is  started  one  step  at  a  time,  and  the  resistance  is  so  arranged  that 
the  speed  can  be  nicely  regulated.  This  type  of  capstan  is  used  at  all  the 
locks  with  the  exception  of  a  few  on  the  Erie  section,  where  the  motor  is  a 
20  H.p.  6.50  revs,  per  min.  2.30-volt  of  mill-type,  installed  with, the  gate 
and  valve  motors  in  a  concrete  cabin. 

Mathematical  Printing. — A  notice  has  been  issued  ta 
members  of  the  London  Mathematical  Society  calling  attention 
to  the  desirability  of  simplifying  the  printing  of  mathematics. 
For  example,  the  horizontal  bar  frequently  used  in  continuation 
of  a  root  sign  presents  difficulties  to  the  compositor  ;  it  is 
therefore  preferable  to  use  a  bracket,  as  in  \/{ax^~2bx^c). 
Similarly,  bars  and  dots  over  letters  should  be  avoided.  For 
the  same  reason (n_ should  be  written  n\ ;  fractions  should  be 
avoided,  the  solidus  /  being  used  instead,  unless  it  is  confusing  ; 
the  solidus  is  particularly  useful  in  printing  fractional  indices. 
On  the  other  hand,  there  is  no  objection  to  printing  fractions 
in  the  usual  form  when  they  are  set  out  on  separate  lines. 
Ambiguity  in  the  meaning  of  symbols  containing  the  solidus 
may  be  removed  by  the  use  of  brackets  ;  but  combinations 
such  as  pj{q+r/s)  and  {p/q+r)/s  are  generally  found  difficult 


P 


and 


pl(j^r 


or 


to  read    and  might  be  replaced  either  by 

"Y  J^/(?+    )  aJ^d  (-+r)/s.      The  value   of  the  solidus  is 

largely  discounted  when,  through  want  of  attention,  its  use  is 
pushed  to  unsightly  extremes.  It  may  be  well  to  say  explicitly 
that  the  affixing  of  indices,  suffixes,  or  accents  involves  none  of 
the  complications  already  mentioned  ;  at  least  so  long  as 
superposed  indices  or  suffixes  are  avoided.  Thus  it  is  easy  to 
print 

l-|-a;+a;2+a;3,     y, +2/2+2/3,     ^anz",    f"{x). 
The  leaflet  concludes  with  a  useful  set  of  examples.     Those 
interested  can  obtain  copies  by  sending  a  stamped  addressed 
envelope  to  the  Hon.  Sec,  Dr.  T.  J.  I'A.  Bromwich,  1,  Selwyn- 
gardens,  Cambridge. 

PERSONAL. 


We  are  pleased  to  learn  that  Mr.  T.  K.  Richardson,  station  superin- 
tendent of  the  Marylebone  (London)  electricity  department,  has 
much  improved  in  health  during  his  three  months"  leave  of  absence. 
The  Electric  Supply  Committee  recommend  that  a  further  three 
months'  leave  be  granted  to  allow  of  his  complete  recovery. 

It  is  announced  that  the  marriage  of  Mr.  H.  F.  Pai-shall  to  Miss 
Ellen  Payne  took  place  on  Jan.  31st. 


APPOINTMENTS  VACANT  AND  FILLED. 


A  consulting  engineer  requires  an  assistant  with  first-class  electrical 
experience.  Applications  to  Mr.  H.  Ravenshaw,  Rutland  House, 
Hanwell,  W. 

Bispham-with-Norbreck  Council  require  an  assistant  electrical 
engineer.  Applications  to  the  clerk  to  the  Council,  Mr.  J.  W. 
Tickle,  Council  Offices.  Bispham. 

The  Council  of  the  Indian  Institute  of  Science  invite  applications 
for  the  post  of  assistant  professor  of  electrical  technology.  Salary, 
625  rupees  per  mensem,  with  a  house.  Further  information  from 
Messrs.  Jeremiah  Lyon  &  Co.,  4,  Lombard-court,  London,  E.C.,  and 
applications  must  be  sent  to  the  Director  of  the  Indian  Institute  of 
Sci  nee,  Bangalore,  India,  by  Feb.  15. 
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^\n  electrician  is  required  for  Gold  Coast  Government  waterworks. 
Salarj'  £300,  rising  to  £350  per  annum.  Applications  to  Messrs. 
Hunter,  Duff  &  iliddleton,  17,  Victoria-street,  London,  S.W.  See  an 
advertisement. 

An  engineer  is  wanted  to  take  charge  of  electric  lighting  plant  and 
superintend  wiring,  &c.  A  fitter  driver  and  an  engine  driver  are 
also  required.  Applications  to  the  Division  Officer,  R.E.  Office, 
Beacon  Gardens,  Crowborough,  Sus.sex.     See  advertisements. 


Mr.  G.  Dixon,  of  Brotton,  has  been  appointed  resident  electrical 
engineer  for  the  Coimcil's  electrical  supply  undertaking,  at  £177  a 
year,  Mr.  Dixon  to  be  allowed  to  continue  his  ajjixjintnient  as 
engineer  for  the  Cleveland  &  Durham  Electric  Power  Co.  in  East 
Cleveland. 

The  following  appointments  have  been  made  in  the  Tasnianian 
Government's  h\dro-electric  department  : — 

Mr.  H.  H.  A.  Curtis,  power  station  superintendent  ;  and  Messrs.  B.  S. 
Marshall, P.  S.  Mc Arthur  and  G.  F.  Evans,  shift  engineers.  Mr.  Curtis 
has  taken  up  his  duties  and  the  shift  engineers  will  take  up  theirs  when 
the  plant  is  running. 

INSTITUTIONS  AND  SOCIETIES. 


Institution  of  Electrical  Engineers. — Expulsion  of  Enemy 
Members.— An  soon  as  the  ajjjiroval  of  the  Board  of  Trade  is 
obtained  the  Council  j)ropo8e  to  call  a  8j>ecial  general  meeting  of 
the  corjMjrate  members  to  consider  and,  if  approved,  to  adopt  the 
following  addition  to  the  articles  of  association  : — 

Ad'lUiou  to  Article  41. — («)  In  the  event  of  a  state  of  war  arising 
between  Great  JJritain  and  any  other  country  or  State,  any  memtxr  of  any 
class  who  at  any  time  tluring  such  >var  shall  be  a  suhject  of  sueli  enemy 
country  or  State  shall  forthwith  cease  to  be  a  member  of  the  Institution, 
and  in  the  case  of  the  European  War  of  lOHall  such  members  shall  cease 
to  b(-  memliers  of  the  Institution  on  an  aft<'r 

(The  (late  to  be  inserted  will  depend  on  the  date  of  confirming  the 
resolution.) 

The  Council  have  also  received  a  petition  signed  by  17  corporate 
members  in  regard  to  the  expulsion  of  enemy  aliens,  asking  that,  in 
jiccordance  with  Article  80,  the  Council  call  a  special  general  meeting 
for  the  purjjose  of  dealing  with  the  matter.  It  is  understood  that  the 
signatories  arc  of  opinion  that  the  alteration  proposed  by  the  Council 
will  effect  the  object  of  the  petition. 

Croydon  Wireless  Society. — On  Saturda}'  last,  Dr.  Annesley  P'ccles, 
radiogrii|)lier  to  tiie  Croydon  General  Hospital  and  the  Croydon  War 
Hos|)ital,  gave  the  members  of  the  above  Society  and  their  friends 
an  instructive  lecture  on  "  Foreign  Bodies  :  Their  Detection  and 
I^jcali.sation  by  Mciinsof  X-R.avs";  Dr.  .1.  ErskineMurray,  E.R.S.E  ; 
M.I.E.E.,  occuj)ied  the  chair.  The  lecturer  deserilied  the  use  of 
X-rays  and  exhibited  an  uistrument  termed  a  radiochronometer,  l)y 
which  the  jienet rating  j)ower  of  the  X-rays  could  be  measured,  and 
he  stated  that  tlie  rays,  in  addition  to  l)eing  emjdoyed  in  the  de- 
tection of  foreign  bodies  in  the  human  body,  had  various  other  uses. 
e.g..  the  discovery  of  contrabaiul  in  bales  of  cotton.  &c.  He  ex- 
plained that  different  substaiues  possessed  different  degrees  of 
opacity  to  the  X-rays.  For  insliince,  cloth,  cork,  leather  and  pajKT 
iire  n|i!i(|iie  in  .i  slight  degree,  while  metals  are  the  most  opacjue. 

Royal  Institution. —  In  his  last  lecture  on  "  Fuel  Economy  fmni  a 
National  Stand|K)int,"  Prof.  W.  A.  Bone,  F.R.S.,  dealt  with  various 
economics  thJit  were  possible  in  the  utilisation  of  coal  on  i:  liirg<'  s«ale. 
Bv  redu<  ing  the  teinpei'ature  of  the  exhiiust   gases  of  n  gi-.s  <'ngin<' 
from  (KKrC,  to  2(M)  ('.,  and  j)assing  them  through  an  exhaust  steam 
boiler  for  this  jiurpnse,  tli«>  efliciency  of  the  plant  could  be  raised  to 
2.')  |M'r  cent.     Ordinary  gas-iire<l  boilers  were  very  inellieient  for  such 
a  pur|K>se.  but  by  using  the  Boneeourt  process  an  efliciency  of  !t2"7 
jMT  cent.  ha<!  been  reaehed  and  an  ovajtoration  of  III  11).  of  water 
jH'r  square  fool  of  heating  surface,  as  compared  with  7.'"»1   per  e«'nt. 
and  4-."l  ll».  in  a  coal-lired  boiler.     Similarly,  the  combination  of  n  gas 
]»rodu(er.  with   ammonium    suljihate   recovery    plant,   a    Itonerourt 
boiler  and  a  stean\  turbuie  would  give  IS  jht  cent.  «)f  the  heat  for  use. 
In  the  o|iinion  of  the  lectiirer,  ineflirient  plant  should  be  ruthlessh 
scrapii«'<l.  and  the  State  shoidd  advance  nuiney  to  ennble  uwrs  to 
|iut  in  ellieieni  jilant.     There  was  a  great  dor.l  to  Im"  HHi<l  in  favour  of 
manufacturers  combining  to  take  all  their  power  from  one  largo  com- 
pany, to  w  horn  they  would  sell  tluir  waste  gases.     The  electric  power 
system  of  the  north-past  roast  wa.H  cited  as  an  example  «if  what  might 
lie  done  in  this  way.     Turning  to  gas,  the  lecturer  mentioned  that 
at   Birmingham  gas  at  a  low  price  was  now  supplied  c.t  a  pressure  of 
12  in.,  and  was  largely  uwhI  in  small  metrJIurgier.J  and  anneAling 
furnaces.      Shenield  .also  wiis  doing  something  in  this  dirrct ion.      The 
Sovith  Staffordshire  .Mond  (ias  Vo.  distnbuUHl  an<l  milcl  Mond  gas  at 
IJd.  (ecpiivalent  to  7d.  for  coal  gas)  per  I.OOO  cubic  ft.     Lastly,  the 
leiturer  dealt  with  the  w.iste  that  occurred  through  coking  ovens. 


If  the  coking  ovens  were  combined  with  steel  works,  so  as  to  utilise 
the  waste  gases,  about  one-third  of  the  30,000,000  tons  of  coal 
annually  used  in  this  way  would  be  saved. 

The  Royal  Society. — The  following  Pajjers  were  read  on  Thirrsday, 
February  10th  :  '•  The  Theory  of  the  Helmholtz  Resonator,"  by 
Lord  Ravleigh,  O.M.,  F.R.S.  ;  "  The  Consumption  of  Carbon  in  the 
Electric  Arc.  III. — The  Anode  Loss,"  by  Messrs.  W.  G.  Duffield  and 
M.  D.  Waller. 

Electrical  Association  of  Australia. —  Victorian  Section. — At  the 
annual  meeting  in  ^lelbounie  recently  Mr.  W.  H.  Alabaster,  retiring 
president,  reported  that  the  question  of  licensing  of  wiremen  had 
Ijeen  engaging  the  attention  of  a  Special  Committee  in  conjunction 
with  the  Contractors'  Association  and  Wiremen's  Union,  and  it  is 
exi)ected  that  a  scheme  will  be  submitted  in  the  near  future. 

The  officers  elected  for  next  session  were  as  follows  :  President,  F.  A 
McCarty  ;  vice-presidents,  A.  W.  Kendall  and  W.  N.  Kemot  ;  hon. 
secretary,  A.  Maling  ;  hon.  treasiurer,  G.  B.  Lincolne  ;  Council,  E.  B. 
Brown,  F.  W.  Clements,  H.  R.  Harper,  K.  McDougall,  A.  McKinstry, 
W.  J.  Xewbigin,  H.  C.  Newton,  Prof.  Payne  and  W.  H.  Alabaster. 

y.S.W.  Section.— At  the  annual  general  meeting  of  this  .section  in 
Sydney,  the  retiring  president,  Mr.  H.  W.  Myers,  occupied  the  chair. 
The  office  bearers  elected  were  as  follow  :  President,  A.  C.  F.  Webb  ; 
past  presidents,  J.  P.  V.  Madsen  and  H.  W.  Myers  ;  vice-  presidents, 
F.  P.  Kneeshaw  and  H.  G.  Holle  ;  hon.  treasurer,  Mr.  G.  R.  Hodson  ; 
hon.  secretary,  ilr.  F.  McAhster  ;  secretary,  ilr.  C.  E.  Foxall ;  Council, 
W.  Corin,  G.  A.  Julius,  A.  E.  Kaleski,  T.  P.  Strickland,  .J.  P.  Tivey.  W.  F. 
Barton  and  R.  Vine  Hall;  hon.  auditors,  Messrs.  E.  Martyn  and  R.  V. 
Morse. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  Feb.  11th  (to-day). 

Physical  Society  of  London. 
0  p.m.  Annual  General  Meeting  at  the  Imperial  College  of  Science. 
South  Kensington,  S.W.  Followed  by  Papers  "  On  a  General 
Bridge  Method  for  Comparing  the  Mutual  Inductance  between 
two  Coils  with  the  Self-inductance  of  One  of  Them,"  by  Prof. 
C.  H.  Lees,  F.R.S.  ;  and  "  An  Enclosed  Cadmium  Vapour 
Lamp,"  by  H.  J.  S.  Sand,  D.Sc. 

SATDBDAY,  Feb.  12th. 

BiKMINGHAM  AND  DISTRICT  ELECTRIC  ClCB. 

7  p.7».     Meeting  at  Swan  Hotel.  New-street.  Birmingham.      Pajier 
on  '■  Electric  Welding,"  by  Mr.  W.  H.  Wohon. 

MONDAY,  Feb.  14th. 

Institution  of  Po.st  Office  Electrical  Enoineers. 
6  p.m.     Meeting  at  the  Institution  of  Electrical  Engineers,  Victoria 
Embankment.  W.C     Paper  on    '  The  Western  Electric  Co.'s 
Semi-automatic  Telephone  System,"  by  Mr.  J.  Hedley. 

Electro-Harmonic  Society. 
6:15  p.m.     Concert  (Ladies'  Night)  at  HoHx)m  Restaurant.  King's 
Hall. 

WEDNESDAY.  Feb.  16th. 

Royal  Microscopical  Society. 
S  p.m.  Meeting  at  20,  Hanover-square,  W.  Paper  and  exhibition 
by  Messrs.  Heron- Allen  Earland  fc  Rou.s.selet  "'  On  the  Prosrress 
and  Development  of  \'ision  and  Definition  untb^r  the  Micro- 
scope "  ;  also  a  demonstration  on  "  An  Experiment  with  the 
Cltra-^Iicroscope,  '  by  Mr.  J.  E.  Barnard. 
THURSDAY,  Feb.  17th 

Institition  of  Ele(  trual  Fn(;ineers. 
S  ]>.iii.     Meeting    at     X'ictoria    Embankment.    W.C.     The    Seventh 
Kelvin    l>ccture    on    "  Terrestrial    Magnetism."    by    C.    Chree, 
n.Se..  F.R.S. 

FRIDAY,  Feb.  18th. 

Royal  Institition. 
■5:30  p.m.     Meeting  at  All)emarle-str«et.  W.    Discotu'se  on  '"  Polar- 
ised Lijiht  and  its  Ap])lications  to  Engineering,"  hv  l*rof.  E.  (i. 
Coker.  M.A..  D.Sc. 


ENGINEERING  INSTITUTIONS    VOLUNTEER   TRAINING  CORPS. 
riiiiuiiandinu  tHiieer.  Luiit.t  nl.  ('.  li.  t.'i.AV.  \.l). 
Orders  'or  wwk  commencing  Feb.  14.  191rt  : — 

Drills.  ():2.-)  to  7:2.".  :    7:2.")  to  H:25. 

Mnnday.  Feb.  14. ~  Sections  1  and  2.  Technical  ;   Sections  H  and  4.  Lash- 
ings and  Tn'stie  Bridging.     Signalling  Class  and  Rocniits. 

TiieMlay.  Feb.  lo.     .School  of  .\rms.  t>  to  7  p.m. 

Thursday.  Feb.  17.-Sh<K>tin.c  for  .Sections  3  and  4. 

FriibiN.  Feb.  18.— Sections  :\  and  4.  Technical  :    Sections  1  and  2.  Lash- 
inps  and  Trestle  Briil^rinj;.     Signalling  Class  and  Hecruits. 

Saturday.  Feb.  l<.».      .\djntants  Instruction  Class  at  2::{(t  p.m. 

.Sections    for    Teehuieal    Parade    at    Headijuarters.    I^oml.ti    Flrcfrical 
Engineers.  4(5.  Regency -strret.  S.W. 

Seitions  for  shoot  inn  parade  at  miniature  ranges. 

Cnl<>ss  otherwise  or«lrrr(l  all  iiara<les  at  Chester  Hous<\ 

>b-mbets  who  h«M'  not  y<  t  l>ecn  nuasined  for  uniforms  must  call  on 
Samuel  Hios..  budpat<--hill.  as  soon  as  jxissible. 

Pnvmont  for  uniform  to  \yc  made  to  the  .\djutant. 
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THE  TESTING  OF  UNDERGROUND  CABLES  WITH 
CONTINUOUS  CURRENT.* 


BY  O.  L.  RECORD. 


HuHDnary. — Aft^r  referring  to  dielectric  strength  and  insulation 
resistance,  the  dithculticK  of  testing  with  alternating  current  are  dealt 
with.  The  Delon  apparatus  is  described,  and  its  application  to  the 
practical  testing  of  cables  is  discussed. 


Introduction. — The  present  state  of  knowledge  regarding  dielec- 
trics does  not  permit  us  to  say  that  there  is  no  relation  between  the 
two  phenomeua — resistance  and  dielectric  strength.  On  the  other 
hand,  however,  we  cannot  say  that  any  relation  does  exist ;  in  fact, 
it  is  easy  to  find  various  important  differences  between  the  two. 
For  instance,  the  insulation  resistance  varies  considerably  with  the 
temperature,  so  that  an  alteration  of  only  a  few  degrees  in  the 
temperature  will  double  the  insulation  resistance  ;  whereas,  although 
it  cannot  be  said  that  the  dielectric  strength  is  independent  of 
temperature,  it  must  be  admitted  that  at  all  ordinary  temperatures 
the  voltage  which  will  produce  a  breakdown  does  not  vary  very  much. 

The  relation  between  dielectric  strength  and  temperature  is  not 
known,  nor  has  it  been  proved  that  it  is  the  same  for  different 
materials.  Our  ignorance  on  this  subject  is  easily  explained.  The 
determination  of  the  dielectric  strength  of  solid  insulating  materials 
is  a  proof  of  everything  or  nothing.  The  sample  under  test  resists 
at  a  certain  temperature  a  known  voltage  and  breaks  down  at  a 
value  slightly  increased  ;  but  then  the  material  is  destroyed  and  a 
test  at  another  temperature  necessitates  a  further  sample.  Under 
these    conditions  it   is  necessary  to  have  a  dielectric  remarkably 

•  homogeneous  in  order  to  obtain  results  which  will  allow  us  to  deter- 
mine the  law  of  variation,  especially  as  the  phenomenon  does  not 
vary  considerably  with  the  temperature. 

Another  feature  seems  to  indicate  that  there  is  no  direct  relation 
between  the  mean  insulation  of  the  cable  and  the  dielectric  strength. 

Since  the  measurement  of  the  insulation  resistance  gives  no  indi- 
cation of  the  dielectric  strength  of  the  cable,  it  is  necessary  to  measure 
the  latter  directly,  allowing  a  coefficient  of  safety  sufficient  to  ensure 
that  the  voltage  will  never  rise  beyond  that  used  for  the  test. 

With  medium -pressure  and  low-pressure  cables  there  is  little  or 
no  difficulty  in  making  the  verification  after  laying,  and  it  is  usually 
sufficient  to  take  a  small  transformer  to  any  desired  position  for 
conveniently  testing  the  cable  ;  but  as  soon  as  it  is  a  question  of 
high-tension  cables,  and  of  cables  of  great  length,  the  problem 
becomes  complicated.  The  apparent  power,  and  in  consequence 
the  dimensions  of  the  transformer  necessary,  increase  as  the  square 
of  the  test  pressure  and  directly  as  the  total  capacity  of  the  cable. 
It  is  easily  seen,  therefore,  that  one  very  soon  arrives  at  a  transformer 
of  such  dimensions  as  to  render  transport  very  difficult.  The  author 
refers  to  the  object  of  testing  a  cable  after  laying  and  the  importance 
of  high-tension  testing. 

Difficulties  in  Testing  with  Alternating  Current  After  Laying. — The 
question  becomes  complicated  when  it  is  a  matter  of  testing,  for 
example,  at  40,000  volts,  a  network  extending  to  something  like  12 
miles.  The  charging  current  might  then  reach  as  much  as  27  amperes, 
corresponding  to  a  power  of  1,000  kilovolt-amperes.  The  dimen- 
sions of  such  a  transformer  can  be  imagined. 

If  a  test  is  to  be  made,  not  in  the  factory  but  on  site,  the  transport 
and  drying-out  of  the  apparatus  involve  practical  impossibilities. 
Even  if  the  transformer  could  be  installed  in  the  factory  it  would  be 
extremely  costly  ;  and  the  fact  that  it  could  only  be  used  once  would 
often  prevent  its  adoption  on  account  of  the  expense  involved,  since 
this  test  should  not  be  repeated — and  in  this  lies  one  of  the  chief 
drawbacks  to  testing  with  alternating  current.  Breakdown  voltage 
is  next  dealt  with,  and  the  relation  between  breakdown  voltage  and 
duration  of  test  discussed. 

It  appears,  and  is  well  recognised  not  only  by  cable  manufacturers 
but  also  by  the  majority  of  supply  authorities,  that  this  fatigue  of 
insulating  materials  is  permanent. 

The  author  would  enlarge  on  this  by  pointing  out  that,  from  the 
general  opinion  of  manufacturers,  if  one  charges  a  cable  to  a  certain 
voltage,  say,  10  minutes,  then  removes  the  part  where  the  fault  is 
produced,  and'submits  the  rest  to  the  same  pressure,  the  rupture  will 
occur  at  the  end  of  a  very  much  shorter  time,  5  minutes,  for  example, 
and  perhaps  even  instantaneously  for  a  voltage  less  than  the  original 
voltage. 

A  first  breakdown,  even  if  precautions  have  been  taken  to  suppress 
pressure-rises  of  an  oscillatory  origin,  produces  the  same  effect  as  an 
increase  of  frequency  ;   it  lowers  the  breakdown  curve.     The  appli- 

*  Abstract  of  a  Paper  read  before  the  Institution  of  Electrical  Engineers 

•  on  the  10th  inst. 


cation  of  a  voltage  in  the  neighbourhood  of  the  breakdown  value 
lowers  the  curve  in  a  similar  manner.  The  author  cannot  cite  official 
experience  to  establish  this  fact,  but  he  believes  that  the  greater 
number  of  manufacturers  have  been  convinced  on  this  matter  by 
their  personal  exjxjriences.  It  is  pointed  out  that  manufacturers 
oppose  tests  with  pressures  above  the  working  pressure  for  the  above 
reasons. 

Advantages  of  Testing  vith  f'onlinuous  ( 'urrent  After  Laying. — The 
continuous-current  test,  whilst  it  requires  a  certain  amount  of  current 
to  charge  the  cable,  absorbs  no  more  after  this  charge  Ls  complete 
whatever  the  capacity  of  the  cable,  provided  the  iasulation  be 
sufficient.  As  can  at  once  be  seen,  it  therefore  allows  tests  to  be 
carried  out  with  apparatus  of  small  power  after  la\Tng.  Moreover, 
it  does  rot  fatigue  the  dielectric  ;  at  least,  observations  made  in  the 
case  of  continuous  currents  have  not  shown  any  of  the  phenomena 
of  fatigue  observed  with  alternating  current.  (Consequently  it  Ls 
shown  in  the  Paper  that  continuous  current  conditions  of  testing  is 
what  is  wanted  by  supply  authorities. 

The  Delon  AppAftATTJ.s. 

This  apparatus  works  on  the  following  principle  : — 
The  essence  of  the  apparatus  is  a  high-tension  contact  maker 
which  charges  condensers  by  making,  at  each  half  period,  a  connection 
through  a  short  spark  between  the  transformer  and  condenser  to  be 
charged.  By  means  of  a  suitable  arrangement  the  contact  is  made 
at  the  moment  when  the  E.M.F.  is  at  its  maximum  value,  and,  by 
means  of  auxiliary  condensers,  the  voltage  of  one-half  period  is 
added  to  that  of  the  other,  with  the  result  that  finally  the  principal 
condenser  is  charged  to  a  pressure  double  the  maximum  of  the 
alternating  current  employed.  Diagrammatically,  the  apparatus 
is  reduced  to  that  represented  in  Fig.  1. 


Fig.  1. — Principle  of  the  Delon  Appakatxts. 

The  contact-maker  formed  by  a  conductor,  T,  embedded  in  an 
ebonite  disc  revolves  round  a  spindle  perpendicular  to  the  plane  of 
the  disc.  Four  fixed  brushes  are  placed  a  very  short  distance  from 
the  disc  in  such  a  manner  as  almost  to  make  contact  with  the  con- 
ductor when  the  latter  passes  between  them.  These  four  brushes 
are  placed  at  the  extremities  of  two  diameters  which  are  perpendicular 
to  the  axis  of  the  disc.  Two  of  the  adjacent  brushes  are  joined  to- 
gether and  connected  to  one  of  the  secondary  terminals  of  the  trans- 
former. The  other  two  brushes  are  connected  each  to  an  apex  of 
the  triangular  group  of  condensers  to  be  charged,  the  other  apex 
being  joined  to  the  second  terminal  of  the  transformer. 

The  disc  is  driven  by  means  of  a  sjaichronous  motor  fed  from  the 
alternating- current  circuit  which  furnishes  the  high-tension  current 
by  means  of  the  transformer.  The  group  of  fixed  brushes  can  be 
placed  at  a  convenient  angle  to  allow  of  their  coming  opposite  the 
moving  conductor  at  the  moment  of  maximum  voltage  ;  the  con- 
denser C.2  to  be  charged,  and  the  two  auxiliaries  C^  and  C^,  form  a 
triangle  of  which  the  apices  are  connected  to  the  brushes  a  and  h  and 
to  the  transformer. 

At  the  outset,  the  synchronous  motor  being  started,  if  the  primar\' 
circuit  of  the  transformer  is  closed  the  moving  conuuctor  T  passes, 
say,  first  of  all  b'jtween  the  pair  of  fixed  brushes  b  and  d  (-f).  The 
condenser  Co  takes  a  charge  which  depends  on  the  self-induction  of 
the  transformer  and  the  maximum  voltage  of  the  secondary  current. 
The  other  two  capacities  Cy  and  C.^  take  a  charge  such  that  the  sum 
of  their  potentials  U ^  and  V .^  is  equal  to  the  potential,  L\,  of  the 
condenser  C„. 

At  the  following  half  period  it  is  the  condenser  C^  which  is  directly 
connected  to  the  secondary,  and  as  the  direction  of  the  current  is 
changed  this  condenser  is  charged  in  the  same  direction  as  in  the 
previous  case.  The  capacity  0^,  on  the  contrary,  receives  a  charge 
in  the  opposite  direction  to  the  first.  As  a  result  the  capacity  C,, 
which  is  the  one  that  it  is  desired  to  charge  up  to  a  high  potential. 
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receives  charges  which  are  always  in  the  same  direction,  whatever 
the  position  of  the  moving  conductor.  The  quantity  of  electricity 
supplied  at  each  contact  will  then  charge  simultaneously  one  of  the  two 
auxiliary  condensers  in  parallel  with  the  group  formed  by  the  secon- 
dary auxiliary  condenser  and  the  capacity  C'j.  As  the  time  during 
which  contact  is  established  between  the  transformer  and  the  capa- 
cities is  very  short,  and  as,  moreover,  the  self-induction  of  the  secondary* 
of  the  transformer  is  considerable,  the  quantity  of  electricity  that 
can  be  introduced  into  the  system  at  each  half  period  is  limited,  but 
the  repetition  of  the  phenomenon  is  so  rapid  that  at  the  end  of  a 
relatively  short  time  the  capacity  C^  reaches  a  potential  equal  to 
twice  the  maximum  pressure  of  the  alternating  current.  In  practice 
the  charging-up  is  effected  in  less  than  a  minute  at  a  frequency  of 
50,  that  is,  in  less  than  6,000  contacts.  One  can  easily  conceive  that 
with  such  a  system  it  is  possible  to  reach  continuous  charges  as  high 
as  desired  by  using  transformers  of  only  comparatively  small  power. 

The  apparatus  about  to  be  described  meets  these  condition?  in  a 
very  practical  manner.  The  whole  of  the  apparatus  is  contained  in 
a  handcart,  the  total  weight  of  which  is  just  over  half  a  ton,  so  that 
it  is  quite  easy  for  two  men  to  wheel  it. 

The  transformer  is  furnished  with  two  primary  windings  which 
can  be  placed  in  parallel  or  series,  allowing  a  voltage  of  1.5,000  or 
30,(X)0  to  be  obtained  on  the  secondary  with  a  pressure  of  110  volts 
on  the  primary  side.  With  this  apparatus  it  is  therefore  possible 
to  test  cables  up  to  approximately  2  X  30,000  X  1-4,  i.e.,  84,000  volts  ; 
and  by  increasing  the  primary  voltage  it  is'  possible  to  test  up  to 
100,000  volts. 

With  regard  to  the  method  of  testing,  either  the  two  auxiliary 
condensers  can  be  used,  or  in  the  case  of  multi-core  cables  they  can 
be  dispensed  with,  one  or  two  of  the  conductors  and  the  lead  taking 
their  place.     Fig.  2  shows  the  connections  with  the  conden.sers. 

Fig.  3  shows  the  connections  for  a  two-core  cable.  In  this  case 
one  of  the  conductors  of  the  cable  is  subjected  to  a  pressure  always 
of  the  same  sign  and  equal  to  the  maximum  positive  value  of  the 
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I'k:.  2. — DiA<JUAM  OF  Connections  for  a  Three-core  ("able. 

alternating  IO..M.F.,  viz.,  -\-E'^2,  and  tlie  otiicr  to  a  j)rcssure  equal 
to  the  niaximum  negative  value,  viz.,  —E^y2,  so  that  there  is  at  any 
instant  bet  ween  t  he  two  conductors  under  test  a  difTorencc  of  potential 
equal  to  doul)le  the  niaximum  voltage,  viz..  "ZE-^i.  The  arrange- 
ment of  the  apparatus  is  then  detailed  and  the  question  of  the 
IK)fcMfials  obtained  is  gone  into. 

In  practice  the  maximum  jiressure  is  always  obtained  within  a 
few  minutes  on  a  well  insulated  cable  system.  The  author  next 
deals  with  methods  of  testing  cables  having  various  niiinbers  <»f 
conductors,  and  with  reg.ird  to  the  Al)raliain-V'illar(l  electrostatic 
voltmeter,  states  :  It  is  bfised  on  the  prineijilc  of  the  Kelvin  electro- 
static vol! met (>r.  but  the  moving  svstem  anil  the  |x»inter  are  enelo.sed 
in  a  metal  case  in  the  side  of  which  moves  a  pliuiger  that  is  protected 
by  means  of  a  large  guanl  disc,  the  whole  being  connected  to  one  of 
the  high-tension  t<irniinals.  A  fool  moving  in  a  slide  <ariies  another 
(li.sc  which  is  connected  to  the  other  terminal.  lielween  these  two 
discs,  and  particularly  between  the  surface  of  the  plunger  placed  in 
the  centre  of  the  first  disc  and  the  second  disc,  a  jtrrfectly  uniform 
field  is  estaltlished.  The  itistrunienf  can  measure  up  l<>  |(K).(HK)  volts 
either  continuous  or  alternating.     It  is  quito  handy,  easy  to  set  »ip. 

The  I'ltlrnliiil  l<>  Adopt.  The  ex|K'rii'nee  of  M.  Iw»jxirt<>  has  shown 
that  a  eyutinuou.s  jKitential  will  only  produce  the  same  bn^akdown 
edect  as  an  alternating  pot<'ntial  of  one-third  to  ono. fourth  its  vbIuo. 
whilst  one  would  have  ex|iectod  only  the  ratio  ^/2  to  1.  These  are 
merely  the  i-esults  of  laboratory  t<'sts.  and  the  author  fully  n'cog- 
nisos  that  i)ractical  engineers  will  |x^rha]w  only  accept  them  for  what 
they  ar<>  worth.  They  an>.  however,  conlirmo*^!  by  other  results 
obtained  in  practice. 

Burning-oul  of  FnuUs. — By  the  application  of  continuous  current 


with  such  a  small  amount  of  power  is  it  possible  to  reduce  sufficiently 
the  resistance  of  a  fault  as  to  enable  it  to  be  easily  located  by  the 
ordinary  methods,  viz.,  by  a  "  loop  "  test  or  the  "  drop  of  potential  " 
method  ? 

Practical  experience  has  shown  that  the  desired  result  can  be 
obtained  in  less  than  a  quarter  of  an  hour.  The  resistance  of  the 
fault  on  a  cable  was  reduced  in  a  few  minutes  to  14.000  ohms,  and 
examples  are  sufficiently  numerous  for  it  to  be  said  that  the  apparatus, 
such  as  it  is,  meets  all  the  conditions  arising  out  of  the  tests  of  cable 
networks. 

Indefinite  Repetition  of  Tests. — Finallj-,  and  this  seems  one  of  the 
greatest  advantages  of  the  system,  continuous-current  tests  do  not 
fatigue  the  dielectric,  even  if  they  are  applied  at  frequent  intervals, 
thus  fulfilling  the  requirements  of  supplj-  authorities  as  prexiously 
mentioned.  Indeed  some  of  the  large  electric  supply  undertakings 
on  the  Continent  have  definitely  adopted  the  system. 

Practical  Tests. — The  apparatus  shown  has  already-  been  tested  in 
practice,  in  particular  in  the  case  of  some  tests  carried  out  as  long 
ago  as  1910.  The  apparatus  in  question  was  used  in  Lyons  for 
testing  a  cable  2  km.  long,  laid  for  the  Soci^t^  Grenobloise.  It  was 
required  to  test  a  three-core  cable  of  40  sq.  mm.  section,  designed  for 
a  working  pressure  of  10,000  volts.  This  cable  was  to  be  tested  at 
30,000  volts,  i.e.,  at  approximately  2y^2  times  the  normal  working 
pressure.  As  the  cable  ran  near  a  cable  factor}-,  the  current  was 
taken  from  this  factory  supply  at  180  volts,  and  was  reduced  to  110 
volts  by  means  of  a  choking  coU.  The  connections  were  as  shown 
in  Fig.  2,  auxiliary  condensers  being  used,  each  having  a  capacity  of 
0015  mfd.  The  capacity  of  the  cable  was  about  0-4  mfd.  If  it  had 
been  neces.sary  to  make  the  test  with  alternating  current  a  trans- 
former of  50  k.v.a.  capacity  would  have  been  neccssarj-.  With 
continuous  current,  experience  showed  that  a  pressure  of  only  105 
volts  at  the  primary  terminals  and  a  current  of  2-9  amperes,  i.e.,  305 


Fio.  3. — Diagram  of  Connectioks  for  a  Two-core  Cable. 

volt-amperes,  were  necessary,  whilst  the  potential  reached  was 
31.(X)0  volts. 

Conclusion. — Tests  with  the  oscillograph  have  shown  that  the 
(piantity  of  electricity  taken  at  each  contact  is  less  than  2-8  micro- 
coulombs,  the  maximum  current  being  less  than  7  milli-amiK?res  and 
the  duration  of  each  charge  less  than  1  /  50  period.  The  corresponding 
|)ressurc  variation  was  less  than  8  volts,  which  is  jx'rfectly  negligible 
comjiared  with  the  total  pressure  of  30,OtX)  volts.  One  can  even  say 
that  the  pressure  is  infinitely  more  constant  than  that  supplied  by 
a  dynamo. 

It  is  evident,  therefore,  that  the  apparatus  8ho>vn  allows  of  tests 
on  underground  cable  systems  being  easily  carried  out  with  coastant 
|»ressure. 

\arious  objections  have,  however,  been  raised  to  the  method. 
For  instance,  some  engineers  think  that  the  causes  of  puncture  of 
cables  are  quite  ditTercnt  with  alternating  current  from  what  they 
an>  with  continuous  current  ;  also  that  the  test  gives  a  false  security 
and  that  in  sjx'cifying  a  continuous-current  test  quite  new  conditions 
an'  impo.sed  on  the  manufacturer,  conditions  which  are  quite  useless 
from  the  |H)int  of  view  of  the  service  for  which  the  cables  are  required. 
It  ajijK'ars.  however,  quite  a  simple  matter  to  establish  the  relation 
between  the  alternating  and  continuous  pressures  which  will  produce 
the  same  «lisruj)tivc  effect.  Objections  would,  however,  disapjiear 
if  a  definite  tost  pressure  was  agre<^d  upon. 

The  author  refers  in  an  Apjx'ndix  to  a  Paper  in  the  "Elektro- 
teehnische  Zeitsrhrift."  by  Dr.  Lichtenstein.  and  states  that  the 
ratio  of  pressure  by  l)rlon  apjwratus  to  the  alternating  pres.sure  is 
al)out  2-35  to  2-45.  A  jxirtable  I)elon  apparatus  in  use  by  Siemens 
Schuckert  is  also  descrilxMl  brieflv. 
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OVERHEAD  CONTACT  SYSTEMS,  CONSTRUCTION  AND 

COSTS.* 

BY  E,    J,    AMBERG. 

finrntiiary. — This  Paper,  written  with  special  reference  to  the  New 
Haven  electrification,  gives  a  brief  analysis  of  the  systems  and  points  to 
be  considered  in  equipping  trunk  lines  with  overhead  catenary  con- 
struction. The  Pa^icr  is  subdivided  into  five  parts — viz.,  catenary 
systems,  supporting  structures,  sectionalisation,  special  construction  and 
cost  data. 


This  section  of  the  Paper  is  written  with  special  reference  to  the 
electrification  of  the  New  York,  New  Haven  &  Hartford  Railroad 
between  New  York  and  New  Haven,  the  New  York,  Westchester  & 
Boston  Railway,  and  of  the  Hoosac  Tunnel  section  of  the  Boston  & 
Maine  Railroad,  the  writer  having  been  closely  associated  with  this 
work  luider  the  direction  of  Mr.  W.  S.  Murray. 

The  N.Y.,  N.H.  &  H.R.R.  section  covers  an  entire  engine  district, 
consisting  of  75  route-miles  of  four  and  six-track  main  line,  6  route- 
miles  of  single-track  branch  line,  large  freight  yards,  station  sidings 
and  industrial  spurs.  The  New  York,  Westchester  &  Boston  Rail- 
way section  consists  of  17 J  route  miles  of  four  and  two  track  main 
line,  with  yards  and  sidings.  The  Boston  &  Maine  Railroad  section 
consists  of  8  route  miles  of  double  track,  with  yards  and  sidings,  and 
includes  a  tunnel  section  of  4-75  miles-  These  electrifications  total 
575  miles  on  a  single-track  basis.  Several  tjrpes  of  catenary  con- 
stniction  were  necessary  to  meet  the  various  requirements. 


Compound  Cateruiry. — This  was  first  develoix^tl  and  installed  on  the 
1  mile  section  at  Glenbrook,  Ct.  The  type  was  further  developed 
and  applied  to  the  Harlem  River  branch,  the  New  York,  Westchester 
&  Boston  and  the  section  between  Stamford  and  New  Haven.  It 
was  considered  desirable  to  install  a  grounded  messenger  over  each 
track,  which  would  remove  the  live  parts  of  the  catenary  from  the 
trusses,  eliminate  lightning  trouble  and  at  the  same  time  be  used  to 
keep  the  trolley  wires  nearly  over  the  tentre  line  of  track  without 
the  use  of  pull-off  poles.  The  |  in.  mes.senger  is  carried  over  the 
catenary  bridges  and  is  supported  on  cast-iron  saddles  instead  of 
insulators,  as  in  the  double  catenary  type,  and  is  thereby  grounded 
to  the  bridges.  These  messengers,  strung  over  each  track,  are  con- 
nected at  the  quarter  points  of  the  spans  by  3  in.  I-beams  running 
across  tracks.  The  suspension  insulators  are  attached  to  these 
I  -beams  for  carrying  the  single  catenary,  which  consists  of  a  f  in. 
stranded  steel  messenger  clamped  to  the  insulators,  a  4/0  copper 
conductor  supported  from  the  strand  by  ^  in.  rod  hangers  every 
10  ft.,  and  a  4/0  steel  Contact  wire  fastened  to  the  copper  conductor 
by  clips  placed  half-way  between  the  rod  hangers.  On  curves  the 
"  Murray  "  hanger  is  used.  ThLs  is  clamped  to  the  messenger  and  is 
held  at  a  suitable  angle  by  the  acting  forces.  Fastened  to  the  lower 
end  is  a  duplex  clip  to  hold  the  copper  and  steel  trollej-.  Length 
and  angle  of  hanger  are  adjusted  so  that  the  clips  are  true  to  line, 
and  the  contact  wire  is  held  over  the  centre  of  track.  With  this  type 
of  construction  it  is  possible  to  maintain  300  ft.  spans  on  curves  up 
to  three  degrees  without  pull-offs  ;  for  sharper  curves  it  is  necessary 
to  shorten  the  spans.  Even  on  reverse  curves  no  difficulty  has  been 
experienced  in  keeping  the  contact  wire  in  its  proper  location      On 
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Fig.  1. — Wood  Section  Break. 
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For  convenience,  the  Paper  is  subdivided  into  the  following 
general  parts  :  (1)  Catenary  Systems  ;  (2)  Supporting  Structures  ; 
(3)  Sectionalisation ;  ^4)  Special  Construction  ;  (5)  Cost  Data — 
General 

Catehak^:  Systkms. 

^JA  catenary  system  may  be  either  rigid  or  flexible,  but  the  two 
should  never  be  combined,  for  operating  experience  has  shown  that 
where  flexible  and  rigid  parts  meet  trouble  is  especially  liable  to 
occur. 

Double  Catenary. — This  was  the  pioneer  catenary  installation  in 
the  world  as  applied  to  trunk  lines  with  heavy  traffic  density.  When 
installed  it  was  considered  necessary  to  provide  stiffness  against  wind 
to  keep  the  trolley  vsathin  reach  of  the  locomotive  pantagraphs. 
Two  ^  in.  steel  messenger  strands  were  used,  to  which  triangular 
hangers  were  fastened,  these  supporting  the  copper  trolley  wire. 
This  provided  horizontal  stiffness  and  vertical  rigidity  ;  thus  the 
construction  was  a  combination  of  a  rigid  and  flexible  system,  the 
rigid  section  being  the  two  messengers  with  trangular  hangers,  the 
flexible  part  the  copper  trolley'  wire  between  hangers.  Initial 
operation  showed  that  this  combination  was  not  adapted  to  high- 
speed service,  and  it  was  readily  changed  to  a  flexible  system  by  the 
addition  of  a  steel  trolley  wire  supported  by  clips  from  the  copper 
conductor.  These  clips  were  installed  midway  between  triangvdar 
hangers.  The  double  catenary  system  also  has  the  advantage  that 
if  one  messenger  broke  the  other  would  prevent  the  catenarj*  from 
falling. 

The  system  has  several  disadvantages.  On  account  of  the  tMo 
live  messengers  being  carried  over  the  bridges,  it  is  impossible  to  do 
work  on  the  trusses,  such  as  installing  signals  or  running  taps  from 
one  side  to  the  other,  without  having  power  cut  off.  No  ground 
wires  were  installed,  as  it  was  thought  that  lightning  arresters  of  the 
epark-gap  type  would  be  adequate  to  prevent  trouble  from  lightning  ; 
but  the  protection  was  insufficient,  and  electrolytic  lightning  arresters 
have  now  replaced  them.  The  trouble  from  lightning  has  been 
reduced  considerably,  but  is  still  greater  in  this  section  than  on  any 
other  part  of  the  electrification. 

*  Abstract  of  a  Paper  read  before  the  American  Institute  of  Electrica 
Engineers. 


curves  above  two  degrees  the  temperature  has  an  influence  on  tliP 
alignment  of  the  contact  wire,  requiring  the  use  of  pull-offs  spans 
between  bridges. 

Single  Catenary. — In  this  construction  the^insulators  are  attached 
to  the  underside  of  the  trusses  and  the  single  catenary  suspended 
from  them.  This  also  keeps  the  live  wires  of  the  catenary  below  the 
steel  work.  For  tangent  sections  the  bridges  can  be  spaced  300  ft., 
but  for  curves  this  distance  must  be  reduced  unless  pull-offs  are  used. 
Adequate  lightning  protection  was  secured  by  stringing  groimd  wires 
on  the  feeder  supports. 

Single  catenary  may  be  used  both  for  main  line  and  yard  work.  In 
yards  the  copper  wire  may  be  omitted,  for  the  reason  that  in  the 
average  yard  the  trolley  wires  have  sufficient  current -carr\ing 
capacity^  since  several  tracks  are  connected  in  multiple. 

To  make  the  yard  construction  as  light  as  possible,  a  |  in.  mes- 
senger, 2/0  trolly  and  |  in.  hangers  were  used,  except  for  tracks 
with  frequent  movements  ;  these  were  equipped  with  §  in.  mes- 
senger, 4/0  trolly  wire  and  ^  in.  rod  hangers. 

Contact  Wire. — The  steel  trolley  wire  rusts  considerably  ;  this  rust 
is  washed  off  by  rain  and  drips  on  to  coaches  and  locomotives  operat- 
ing in  the  zone,  making  them  unsightly  and  necessitating  more 
frequent  painting.  Where  frequent  locomotive  movements  are  made, 
the  underside  of  the  trolley  wire  is  kept  bright,  and  presents  a  good 
collecting  surface  ;  but  where  locomotives  are  operated  infrequently 
rust  collects,  causing  increased  sparking  and  burning  of  pantagraph 
shoes.  In  the  V.  oodlawn-Stamford  section  the  steel  trolley  wire 
has  been  in  service  since  1907,  and  at  points  of  greatest  wear  phono- 
electric  trolley  wire  has  been  installed,  with  very  satisfactorj-  results. 
For  future  electrifications  doubtless  steel  contact  wii'e  will  be  les» 
used,  although  the  difference  in  first  cost  is  much  in  favour  of  it. 

Insulators. — Insulation  is  a  very  important  part  of  any  catenary 
system,  and  the  slight  additional  cost  for  insulators  vrith  a  high 
factor  of  safety  is  good  insurance.  The  types  used  on  the  New 
Haven  electrification  were  all  tested  for  110,000  volts.  The  pin, 
suspension  and  some  of  the  strain  insulators  arc  of  the  porcelain 
type  ;  other  strain  insulators  are  of  wood.  Temperature  strains  in 
porcelain  insulators  should  be  given  most  careful  consideration, 
especially  in  the  dead-end  type.      Failures  have  been  caused  by  steam 
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train  operation  in  the  eiectrified  zone,  breakdowns  being  most  fre- 
quent where  clearance  between  the  locomotive  stack  and  insulator 
is  restricted,  or  where  .steam  engines  stopped  under  or  near  an  in- 
sulator. Where  clearances  are  restricted  it  is  advisable  to  locate  the 
insulators  off  the  centre  line  of  track  or  to  use  two  insulators  in 
parallel,  spaced  .several  feet  apart.  In  tunnels  two  insulators  in 
series  are  advisable,  and  this  form  was  8uce.s.sfully  used  in  the  elec- 
trification of  the  Hoosac  tunnel  ;  in  this  case  each  insulator  was 
tested  for  150,000  volts. 


line  tracks  .should  be  sectionalised  from  each  other  and  each  should 
again  be  divided  into  sections.  The  sectionaEsing  points  should 
preferably  be  at  or  adjacent  to  principal  cross-overs,  which  are 
generally  controlled  from  signal  towers.  There  are  alwaj-s  emploves 
at  such  places  who  may  be  charged  with  the  small  additional  duties 
of  operating  the  electrical  apparatus.  To  disconnect  a  defective 
section  quickly,  automatic  oil  circuit -breakers  are  used.  These 
breakers  should  be  of  ample  size  and  staunch  construction,  as  thev 
are  subject  to  a  severe  service.     On  the  Xew  Haven  and  the  Xew 
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IG.    2. — -Cost  of  Compound  Catenaby 

FOR    SiX-TKACK    SECTION. 


Fio.  3. — Co.ST  OF  Compound  Catenary 
FOR  Four-track  Section. 


Fig.  a. — Cost  of  Single  Catenabv  FOJt 
Fqur-track  Section. 


Supporting  Structdres. 

Tlie  supporting  structures  can  be  divided  into  three  classes : 
liridges,  steel  or  wood  poles  with  cross  spans  and  poles  with  brackets. 
Choice  of  the  supixirting  structure  is  governed  by  the  load  to  be 
oarri«'d,  number  of  tracks  to  be  spanned  and  other  conditions. 

A  bridge  was  the  only  structure  which  would  fulfil  the  conditions 
-on  the  New  Haven  and  on  the  New  York,  Westchester  &  Boston  line. 

Tlu!  crosH-span  construction  is  especially  well  adapted  where  a 
large  inimbcr  of  tracks  are  to  be  equipped  with  single  catenary, 
riiis  applies  to  main  line  as  well  as  yards.  The  cross-span  messenger 
is  8up[K)rtcd  l)y  jwlcs,  which  may  be  either  self  supixirting  or  guyed. 
On  the  New  Haven  electrification  most  structures  arc  .self  supporting. 
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Fio.  4.- -Cost  or  Compound  Catbnary  fob  Twotback  Skction. 

The  cross  spun  const nirt ion  WM  Uted   in   all  yards  and  at  rpiiain 
points  for  nuiin  line  work. 

Polc«  with  brackct.s  have  l>crn  used  for  single  track  sortionn  and 
for  station  and  indu.'itrial  sidings.  Tt  is  (honjier  but  not  so  reliable 
R.S  the  othcPH,  although  suitable  for  the  purpose. 

Section  ALiSATtoif. 
It  is  noceawirj-  to  .soctionaliso  the  contAct  sj-stom  to  locate  trouble 
and  to  make  reiMiirs  with  the  least  interference  to  operation.     Main- 


York,  Westchester  &  Boston  Railway  systems  the  breakers  are  of 
the  outdoor  type  mounted  on  sectionalising  bridges.  The  switch- 
board, with  the  control  switches  and  relays,  is  located  in  the  signal 
tower. 

The  actual  break  or  gap  in  the  track  catenaries  can  be  made  in 
different  ways.  Two  distinct  types,  however,  with  various  modifi- 
cations were  used  on  the  New  Haven,  one  rigid,  the  other  flexible. 
The  rigid  type  was  a  wood  section  insulator,  which  gives  a  verj'  simple 
construction  but  produces  an  undesirable  hard  spot  for  high-speed 
operation.  By  installing  a  movable  approach  to  the  wood  section 
l)reak,  the  effect  of  the  hard  spot  is  somewhat  reduced.  The  flexible 
wings  shown  on  the  wood  section  break  (Fig.  1)  are  arranged  to 
prevent  an  engine  from  getting  stalled  at  that  point. 

In  the  flexible  type  air  is  used  as  an  insulating  medium  ;  insulation 
is  obtained  by  having  the  trolley  wires  of  the  two  adjoining  sections 
overlap,  spaced  about  18  in.  apart,  and  then  dead-ending  each  in 
opposite  directions. 

Yard  sectionalisation  is  easily  arranged.  On  account  of  the  slow 
movement  of  trains,  the  wood  section  break  can  be  used  without 
movable  approach. 

Special  Construction'. 

This  covers  the  work  at  cross-overs,  river  crossings,  arrangements 
for  joint  use  of  the  same  overhead  wire  in  yards  and  sidings  by  the 
11,000  volt  alternating-current  locomotives  and  the  600  volt  direct- 
current  trolleys  at  different  times,  grade  crossings  of  11,000  volts 
alternating  current  and  600  volts  direct  current,  and  many  other 
problems  which,  although  of  minor  imix)rtance,  are  links  in  the 
complete  chain. 

Cro.s.s.over8  are  all  equipped  with  a  single  catenary,  omitting  the 
4/0  copjjer  wire.  Wherever  po.ssible,  air  sectionalisation  is  used,  but 
there  arc  a  number  of  places  where  wood  section  breaks  could  not 
f>e  avoided.  Perfect  alignment  is  necessar\-  where  main  line  and 
cross-over  catenaries  meet,  and  at  these  points  deflectors  are  u!<ed 
to  prevent  the  pantagraph  shoe  catching  in  the  •wires.  The  con- 
struction for  river  cro.ssings  presents  unique  studies. 

Cost  Data. 

Tt  is  of  little  value  to  give  costs  without  at  tne  same  time  stating 
fully  thr  exact  conditions  under  which  they  have  been  obtained. 
The  information  in  the  following  diagrams  and  tables  is  intended  to 
give  an  idea  «if  the  cost  of  the  various  types  of  construction  under 
"  normal  conditions  "  met  within  the  New  Haven  territoni-,  and  also 
.''how  how  this  may  var^-  under  more  difficult  conditions. 

(nlrnnry  (\mstnirtion. — Figs.  2.  3  and  4  give  the  resjx'Ctive  cost 
per  mile  of  single  track  for  compound  catenary*  construction  of  the 
New  Haven  type  for  a  six-track,  four-track  and  two-track  section, 
exrlnsjve  of  fc-edorf.  tran^mi.'v'sion  lines  and  sectionalisation.  Figs.  6 
and  (i  give  the  rrsj>ecti\f  oo-st  i>er  mile  of  single  track  for  single 
catenary  constniction  of  the  New  Haven  tj*pe  for  four-track  and 
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two-track   sections,   exclusive   of  feeders,    transmission   lines   and 
sectionalisation. 

These  curves  apply  to  the  following  normal  conditions  : — 

1.  Fowidations. — The  ground  on  both  sides  of  the  tracks  is  level  j 
no  piling  or  rock  blasting  necessary. 

2.  Bridges. — To  carry  one  catenary,  one  signal,  one  4/0  feeder  per 
track  ;  duplicate  4/0  three-phase  lines  ;  duplicate  signal  lines,  each 
consisting  of  two  No.  3  control  vnres  and  tAvo  f  in.  steel  ground  wires. 
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Fig.  6. — Cost  of  Single  Catenary  fob  Two-tback  Section. 

No  bridge  to  span  more  than  the  standard  number  of  tracks  nor 
carry  additional  load,  such  as  yard  cross-spans,  brackets,  &c.  None 
of  the  feeder  supports  to  be  moved  in  from  the  posts  to  the  trusses. 

3.  Labour  and  Work  Tram  Conditions  for  Installation  of  Cateimry. — 
Gangs  and  work  trains  occupying  tracks  assigned  for  construction 
purposes  to  be  allowed  reasonable  freedom  from  interruption. 

Tables  are  given  showing  the  cost  of  items  of  erection  and  of 
catenary  material  as  a  percentage  of  the  whole. 

The  ""erection  cost  of  feeders  and  transmission  Imes  varies  from 
$20.00  to  $50.00  per  mile  of  wire.  With  regard  to  yard  construction, 
the  costs  under  favourable  conditions  may  be  approximated  as 
follows  : — 

Foundations  installed $700.00 

Supporting  structures  erected    800.00 

Catenary  material     1 .000.00 

Labour  and  work  train  service   500.00 

Total  per  mile  of  single  track $.3,000.00 


THE  EQUIPMENT  AND  PROTECTION  OF  OUTDOOR 
H.-T.  SUB-STATIONS. 

BY  J.  LINDLEY  THOMPSON,  M.SC,  AND  S.  AUSTEN  STIGANT. 

Summary. — After  referring  to  the  advantages  of  outdoor  substations 
and  the  districts  to  which  they  are  suitable,  the  authors  deal  with  the 
various  types  that  are  available,  and  with  the  details  of  equipment.  The 
points  that  are  particularly  discussed  are  the  protection  of  plant  against 
the  effects  of  weather  and  protection  against  lightning  discharges.  In 
conclusion  some  figures  are  given  of  cost. 

The  evolution  of  the  outdoor  high-tension  sub-station  has 
proceeded  as  a  direct  and  natural  outcome  of  the  appreciation 
of  the  community  of  the  benefits  and  attractions  afforded  by 
the  application  of  electricity.  The  specialisation  necessary  for 
the  design  and  manufacture  of  the  various  types  of  gear  has 
been  most  marked  in  those  countries  possessing  concentrated 
sources  of  electrical  energy  situated  at  a  considerable  distance 
from  the  point  of  application.  Since  the  problem  is  to  ofier 
an  attractive  proposition  to  the  small  consumer,  the  usual 
housed-in  station  is  out  of  the  question,  and  therefore  engineers 
are  confronted  with  the  necessity  of  producing  apparatus 
sufficiently  substantial  to  operate  in  the  open  and  under  severe 


conditions,  both  as  regards  weather  extremes  and  possible 
rnechanical  injury.  On  the  Continent,  and  in  America  par- 
ticularly, these  conditions  have  been  the  means  of  producing 
suitable  high-class  apparatus  of  a  substantial  and  reliable 
design.  In  this  article  it  is  intended  briefly  to  enumerate 
and  describe  the  various  conditions  of  use  and  types  of  appa- 
ratus involved  in  consideration  of  the  needs  of  the  relatively 
small  consumer. 

Although  outdoor  sub-stations  have  been  in  vogue  on  the 
Continent  as  well  as  in  the  United  States  for  a  number  of  vearv, 
the  authors  regret  that,  owing  to  the  present  situation,"  they 
have  been  unable  to  obtain  illu.strations  of  Continental  manu- 
facture. It  may  be  said,  however,  that  the  sv-stems  in  opera- 
tion on  the  Continent  are  similar  to  those  in  use  in  America 
of  which  we  are  able  to  show  a  few  representative  tyi)e8.' 
Eegarding  Great  Britain,  with  its  thickly  populated  industrial 
districts,  the  use  of  outdoor  sub-stations  has  not  in  the  past 
called  for  much  attention  ;  but,  due  no  doubt  to  the  fact  that 
supply  companies  have  been  energetically  seeking  customers 
in  the  more  remote  districts,  and  also  due  to  the  energetic 
pursuance  by  manufacturers  of  their  foreign  trade  policv,  the 
outdoor  sub-station  is  now  receiving  its  due  at  the  hands  of  the 
home  manufacturers,  and  of  later  years  British  firms  have  been 
competing  with  much  success  against  the  Continental  and 
American  producers  of  this  type  of  apparatus. 

The  principal  features  of  outdoor  sub-station  equipment 
can  be  tabulated  as  follows  : — 

1.  Advantages  of  outdoor  sub-stations. 

2.  Districts  in  which  outdoor  sub-stations  may  be  profitably 
erected. 

3.  Types  of  sub-stations  for  particular  districts  and  loads.   \ 

4.  Protection  of  sub-station  and  consumer's  load.      'ii\ 

5.  Equipment  of  sub -station. 

6.  Types  and  characteristics  of  gear. 

7.  Prices. 

Advantages  of  Outdoor  Sub-stations.— Ontdoor  sub-stations 
have  originated  primarily  on  account  of  their  comparative 
low  initial  cost,  which  in  certain  cases  is  of  paramount  im- 
portance. 

This  conservancy  of  capital  outlay  is  necessarv  in  cases 
where  customers  have  to  be  dealt  with  whose  maximum  load 
is  of  such  a  character  as  can  be  obtained  from  static  apparatus. 
Since  static  apparatus  such  as  transformers  can  supply  lighting 
and  power  loads,  and  in  the  supplying  of  the  same  require  only 
intermittent  (but  regular)  inspection,  it  wiU  be  readily  under- 
stood that  such  apparatus  can  be  installed  in  places  remote 
from  public  traffic  and  in  the  open  if  constructed  in  such  a 
manner  as  to  successfully  withstand  all  severe  climatic  con- 
ditions to  which  the  particular  district  is  liable.  Outdoor 
sub-stations,  therefore,  relieve  capital  expense  to  the  extent 
that  no  costly  housing  or  building  construction  is  required,  and 
no  permanent  attendant  is  needed  for  the  installation. 

Against  this  saving  there  is  a  slight  additional  cost — say  10 
to  15  per  cent. — in  the  manufacture  of  weatherproof  apparatus. 
A  further  advantage,  from  the  consumer's  point  of  view  (and 
also  that  of  the  supply  company's),  is  that  new  customers, 
within  reasonable  radius  of  an  existing  transmission  line,  can 
be  speedily  coupled  up  and  supplied  with  power,  since  the 
erection  of  the  necessary  gear  is  much  more  speedily  effected 
than  the  building  of  a  permanently  enclosed  station. 

Districts  in  which  Outdoor  Sub-stations  may  he  Profitably 
Erected. — A  few  of  the  more  important  applications  of  the 
outdoor  sub-station  to  industrial  and  social  conditions  are  as 
follow  :  (a)  Remote  surburban  districts  ;  (6)  small  towns  and 
villages  ;  (c)  isolated  industrial  concerns,  such  as  factories, 
mines  and  farming  districts  ;  {d)  for  feeding  alternating-cirrent 
railways  ;  (e)  for  supplying  power  to  contractors  on  new 
developments 

Types  of  Sub-station  for  Particular  Districts  and  Loads. — The 
tyoe  of  sub-station  of  economic  value  is  regulated  by  (a)  the 
voltage  of  the  transmission  line  ;  (b)  the  consumer's  load  (size 
and  application),  and  approximates  closely  to  the  particulars 
given  in  Tables  I.  and  II  ^ 
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Table  I. 


Lino  voltage 


K.v.a.  rating  of  smallest 
economical  sub-station,  3  phase. 


Tyjie. 


Up  to  6,500/44(> 

Ditto    ! 

1U,5(XJ  and  upwards  . . . 

Any  voltage    


Up  to  30 
30  to  75 
75  to  150 

1  ')0  and  upwards 


Single  jK)le. 
Two  jKjle. 
Steel  tower  or 

jjlatform. 
Railed     in    on 
concrete  base. 


Table  II. 


(jonhumers. 


Application. 


Small  towns    Lighting,       power,       railway, 

household  devices 

Farrat* Harvesters,  separators,  thresh- 
ing machines,  cutters,  light- 
ing. 

Mines  and  quarries     ...    Cable    ways,    crushers,    drills, 

hoists,  lighting,  locos,  pumps, 
vent,  fans 

Pumping  installation.'^     Inigation,  refrigeration,  water 

supply 

Manufacturing  plant . . .    Heat,  power,  light    

(jontraot  jobe Cable        ways,      compressors. 

cranes,  dredges,  drills,  hoists, 
locos,  lighting,  ])um])s 


Type  of 
Bub-station. 


Semi -port  able. 
Portable. 


Semi-iK)rtable 
and  pf)rtable 

Semi-p'>rtable 

Ditto. 
Portable. 


Protection  of  Substations  and  Consumers'  Loads. — Even  at 
this  present  stage  of  manufacture  of  high-tension  outdoor 
suit-stations  there  exi.st^s  considerable  diversity  of  opinion 
legal  (ling  the  adequate  protection  of  transforming  apparatus 


I'm.     \.  —  PoLK-MOVNTKn   TkAN.'»F<>RMF.1:    WJTH    HiOH    ANt>    lA)W-rRK!(l<>N 

Li\r.  Tmji  iiMKNTsv 

and  <-on»umer8*  h»a<l.  Thnt  tliis  is  so  8eem!«  hardly  u>  be 
wondered  at  when  one  8tudie8  the  variou.''  roi>ort-s  of  mn- 
Milting  and  operaliug  engineers  regarding  the  oporation  of 
transmission  lines  and  equij>ment^  with  whirh  they  have  Wn 
roimrnod.  The  actual  de.'»ign  of  protective  apparatus  gr»'atly 
drjK'uds  on  the  general  atmospheric  conditions  prevalent   in 


the'district  and  on  the  line  voltage  and  power  Ijehind  the 
system.  The  protection,  apart  from  that  afforded  by  the 
.special  design  of  the  transfomiers.  essentially  consists  of  some 
type  of  lightning  arrester,  together  with  suitable  choke  coils, 
overload  fuses  and  isolating;  .switches. 


Fie.  2. — Typical  Outdoor  Spb-statiox,  Thbke-phase  22,000  Volts. 

These  accessories  are  in  general  mounted  adjac.ent  to  the 
transformer  and  in  an  accessible  position,  on  suitable  insulators, 
carried  by  tlie  transmission  pole  or  tower.  It  is  of  paramoimt 
importance  that  all  apparatus  u.sed  in  conjunction  with  outdoor 
sub-stations  should  be  of  strong  mechanical  construction  and 


Flo.  .1.        1  VI'U  W.  C»l  TPOOH  blB-STATlON,  THKKK-PHASK. 

devoid  of  any  possibility  of  corrosion  and  derangement.  .  A? 
a  nde,  circuit -breakersar.*  not  installed  on  outdoor  sub-stations, 
since  tVs"  are  always  provided  at  the  consumer's  end  of  the 
sub  system,  and  therefore  all  jiossibility  of  excessive  overload 
is  taken  carp  of  by  the  insertion  of  primary  fuses.  This  being 
the  r.iso.  and  th?  ixissibility  of  the  blowing  of  the  fuses  being 
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frequent,  they  must  be  of  such  a  mechanical  construction  as 
to  be  easily  removed  from  the  line  by  means  of  an  insulated  pole. 

Equipment  of  Outdoor  Sub-stations. — The  equipment  of  the 
average  medium  output  sub-station  essentially  consists  of  a 
weatherproof  transformer,  isolating  switches,  fuses,  lightning 
arrester  and  choke  coils.  The  efficiency  of  these  component 
parts  is  largely  dependent  on  the  insulation  characteristics 
of  the  porcelain  mountings,  as  well  as  on  their  mechanical 
I'igidity.  Since  these  insulators  are  required  to  withstand  all 
weather  extremes,  they  should  be  of  a  homogeneous  nature, 
and  constructed  on  the  petticoat  or  watershed  principle.  They 
should  be  so  designed  as  to  possess  a  creeping  surface  under 
the  petticoat  that  will  safely  withstand  any  abnormal  pres- 
sures to  which  the  sub-system  may  be  subjected,  since  the 
exbernal  surfaces  when  moistened  by  rain  or  snow  become 
ineffective.  The  design  of  the  insulators  is  entirely  dependent 
on  the  working  line  voltages  combined  with  a  safety  factor, 
allowing  for  abnormal  pressure  rises,  to  which  the  particular 
districts  may  be  liable.     All  bolts  and  metallic  parts  clamping 


while  the  protective  gear  Ls  carried  on  an  extension  of  the  steel 
tower  immediately  above  the  transformer.  Typical  examples 
of  this  type  of  equipment  will  be  seen  in  Figs.  2  and  3.  For  the 
largest  outdoor  sub-stations  the  transformers  are  mounted  on 
guarded  concrete  platforms,  while  the  protective  gear  and 
transmission  lines  are  carried  on  steel  towers  of  .strong  con- 
struction in  an  adjacent  position.  Sub-stations  of  the  po^-table 
type,  as  used  on  contracting  work  and  railway  .systems,  have 
Iheir  complete  equipment  mounted  on  a  suitable  truck  for  r  jad 
or  railway  use,  as  the  case  may  be.  The  high-tension  pro- 
tective gear  is  mounted  on  the  roof  of  the  truck,  while  the  low 
tensio'i  gear  and  incidental  apparatus  is  momted  in  a  cab'n 
shielded  in  a  suitable  manner.  The  incidental  apparatus  here 
mentioned  may  refer  to  rotary  converters,  special  driving  plant 
and  che  like.     The  sub-stations  are  connected  to  the  trans- 


High-tension  side.  "  Low-tereion  side. 

Fig.  4.— IOOk.v.a.  Theee-phase  50  cycles,  3,000  tols,  Transfokmer  in  case. 


Fig.  5. — Three-phase  Pole-motjxted  Trans- 
former, 10,000  VOLTS. 


insulators  should  preferably  be  of  non-corrosive  metal,  es- 
pecially if  they  are  threaded,  since  moisture  would  creep  down 
the  channel  provided  by  the  threads,  and  so  render  breakdowns 
certain.  All  other  metallic  parts  should  be  galvanised  or 
treated  with  moisture-proof  paint  or  red  lead.  This  point  is 
essential  for  sound  mechanical  construction,  since  moisture 
is  one  of  the  greatest  enemies  to  be  guarded  against.  The 
arrangement  of  the  protective  gear  and  transformer  is  similar 
to  that  shown  in  Fig.  1,  which  illustrates  a  typical  outdoor 
equipment.  The  earthing  of  all  metallic  parts  other  than  those 
directly  connected  with  the  system  is  advisable  from  the  point 
of  human  safety. 

The  equipment  is  mounted  oa  various  types  of  structures 
according  to  the  line  voltage,  &c.,  as  detailed  out  under  heading 
No.  3.  That  is,  for  small  outputs  and  comparatively  low 
voltages,  the  transformer  is  hung  from  a  substantial  pole, 
durectly  beneath  the  transmission  line,  while  the  gear  is  mounted 
on  cross  bars  between  the  Ime  and  the  transformer,  the  trans- 
mission line  being  carried  on  the  summit  of  the  pole.  Trans- 
formers of  larger  output  or  higher  voltages  are  mounted  on 
platforms  arranged  on  steel  towers  of  substantial  construction, 


m.siion  line  at  the  requisite  points  by  means  of  temporary 
leads  suitably  clipped  to  the  transmission  system. 

With  reference  to  outdoor  sub-stations  of  the  very  largest 
outputs,  it  may  be  said  that  the  equipment  of  these  is  neces- 
sarily extended  and  modified  by  the  total  rating  of  the  station 
as  much  as  by  the  heavy  line  voltage,  but  in  their  essential 
principles  are  much  the  same  as  above  described. 

Types  and  Characteristics  of  Gear. — The  chief  desirable 
characteristic  of  all  t}^es  of  outdoor  apparatus  is  imdoubtedly 
thai,  of  mechanical  solidarity  of  construction,  coupled  with  the 
minimum  labour  output  necessary  for  efficient  erection,  and 
the  authors  are  of  the  opinion  that  too  much  stress  cannot  be 
laid  on  this  point. 

It  is  not  proposed  in  this  article  to  deal  to  any  great  extent 
with  the  many  theoretical  considerations  limiting  the  use  and 
applications  of  the  various  types  of  apparatus,  since  these  have 
been,  and  are  even  now  being,  widely  discussed  in  the  columns 
of  the  technical  press  and  in  the  "  Proceedings  "  of  the  tech- 
nical societies.  It  may,  however,  not  be  out  of  place  to  briefly 
refer  to  the  main  considerations  which  should  be  borne  in  mind 
in  selecting  apparatus  for  a  certain  purpose  and  under  certaia 
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.specific  conditions.  E.ssentiaLs  in  the  manufacture  of  weather- 
proof tran.sformers  are  that  the  winding.s  and  oil  .shall  be 
thoroughly  y>rotected  from  all  po.s.sibility  of  contact  with 
luoi.sture.  Also  that  the  insulation  shall  he  of  such  character 
as  to  be  safe  from  the  accumulation  of  foreign  matter  or  the 
reduction  of  insulating  surface  by  moi-sture.  Should  the 
sub-.station  be  .situated  in  districts  where  great  variations  in 
temperature  of  the  atmosphere  occur  over  short  periods  of  time 
{i.e.,  over  24  hours),  the  transformer  main  tanks  should  be  of 
strong  con.struction  and  airtight,  for  the  following  rea.sons  : — 

During  the  period  of  high  atmospheric  temperature  (apart 
fiom  that  due  to  load)  the  air  at  the  top  of  the  tank  will  expand 
and  discharge  into  the  atmospb're.  As  the  atmospheric  tem- 
perature falls  the  air  remaining  in  the  tank  contracts,  and 
therefore  sucks  in  air  from  the  atmo.sphere,  which  may  have 
become  laden  with  moisture  during  the  day.  It  will,  then  fore, 
be  appreciated  that  in  this  manner  moisture  will  be  gradually 
drawn  into  the  transformer  tank,  which  would  condense  on 
the  cover,  and  finally  find  its  way  into  the  oil  and  in  contact 
with  the  windings.  To  obviate  this  it  is  necessary  to  make 
the  tank  completely  airtight  and  of  a  .sound  mechanical  con- 
struction, .such  as  to  with.stand  the  variation  of  internal  pros- 
sure  due  to  atmospheric  conditions. 


Fio.  <i.— TmiEEriiASK  Ah-minii-m  Lkiiitnixo  Akrestkb,  4.'),(X)0  voi.ts. 

Kig.  1  shows  the  high  and  low-ton-sion  side  of  a  three-pha.sc 
fransfonner  fitt<'d  with  high-tension  weatherjiroof  fusi-s,  and 
terminals  bring  pn»tcct.<'d  by  sub.^tanlial  IhxkIs,  wliiif  Fig.  o 
illu.stnitcs  H  furtlicr  c.xampK^  of  a  three-plias«'  pole  mc)unt.<'d 
transformer  fitte<l  with  |)et.tieoat  insulators  and  jjntvided  with 
slinging  arrangfuient  to  farilitat**  inspection  «>1  the  tran.sfonner 
while  ill  pn.sitiou.  As  regards  protvcti<tn  airainst  surges,  all 
modem  transfonners  are  provid<d  with  reinfon^il  end  coils, 
and  these,  in  conjunction  with  ext^-mnl  choke  roils,  are  in  the 
nuij«)rity  of  cases  sufficient  to  afTord  adecjuato  prot4M-tion. 

As  regards  the  design  of  dioke  coils,  it  may  U'  said  that 
opinions  of  designing  engineers  vary  con.nidorably.  With 
.st)nie,  large  choke  coils  arc  a<lvocfttod,  whilst  others  hold  t^)  the 
opinion  that  relatively  small  coils  are  of  am]>le  moans  for  pm- 
euring  ]»rotection  on  outdoor  systems.  The  conditions  under 
which  the  plant  has  to  o]>erato — i.e.,  climatic  condition",  power 
behind  the  sy.ntem.  length  of  transmi.'vsion  lino  and  volt.ice  of 
supply  have  to  be  taken  into  account  by  the  engineer  lK>fon' 
putting  forward  any  definit4«  design  or  srhenuv  Opmions  in 
the  main,  however,  lean  to  the  u.sc  of  small  c«»ils.  since  large 
roils  ar«'  ex]MM\sive  to  manufacture,  and  un«lrr  rortain  >"H- 
ditiims  an'  a  danger  t<i  insulatiiut,  due  to  their  high  inductan'  >■, 


unless  horn  gaps  or  arresters  are  placed  on  either  side.  This 
danger  does  not,  however,  refer  to  transformer  sub-stations, 
since  the  coils  are  immediately  in  front  of  the  transfonner 
winding.  The  authors"  opmions  lean  towards  the  use  of  small 
choke  coils  for  lightning  protection,  for  even  though  their 
normal  inductance  is  low,  they  present,  when  subjected  to  high 
frequency  lightning  discharges  or  surges  a  high  ohmic  In- 
ductance, and  perform  the  object  for  which  they  are  installed 
by  holding  back  the  surge  and  building  up  a  high  voltage  wave 
at  their  front  for  sufficient  time  to  allow  the  surge  to  discharge 
through  the  auxiliary  apparatus  to  earth.  Another  function 
of  the  choke  coil  is  to  lower  the  frequency  of  any  oscillation 
that  might  pass  through  the  coil,  and  thus  reduce  the  potential 
stress  oji  the  end  turns  of  the  transformer  winding.  This  stress 
is,  of  course,  dependent  on  the  frequency  of  any  travelling 
wave  that  may  penetrate  through,  and  the  interposing  of  a 
choke  coil  assists  in  smoothing  out  the  wave  front  of  the  dis 
turbance.  There  are  several  points  which  must  be  borne  in 
mind  when  designing  the.se  coils,  which  are  briefly  as  follows  : 
(a)  They  must  have  no  appreciable  static  capacity  between 
their  adjacent  turns,  since  the  same  would  neutralise  their 
inductive    effect    and    render    ineffective    their    operation. 


Fic.  7. — "  Bluke  "  iloK.N-ti.vr  hituiTMNG  Arresthk. 

(/>)  The  sev..Mal  turns  should  be  efficiently  insulated  from  each 
otluT,  thus  pr»'venting  any  arcing  from  turn  to  turn,  (r)  The 
inductance  should  be  equal  to  that  value  which  will  reduce  the 
disturbing  wave  or  surges  to  such  a  value  as  can  be  safely 
withstood  by  the  premier  turns  of  the  transformer  winding. 
('/)  They  should  be  of  rigid  mechanical  construction,  and  if 
of  the  spiral  type  should  be  braced  to  prevent  sagging  »t  the 
c  entre  of  the  .spiral,  since  .sagging  will  (liminish  the  insulation 
(air)  between  turns,  and  thus  render  inefTective  several  turns. 

All  these  points  should  be  borne  in  mind  when  designing  this 
typ«^  »»f  gear.  Immediately  in  front  of  the  choke  coil  is  placed 
a  horn  gap,  the  distance  of  spacing  between  the  gap  being  such 
that  the  di.scharge  across  it  will  take  place  whenever  any 
abnormal  voltage  is  experienced  on  the  line  or  built  up  in  front 
of  the  <  hoke  coil.  This  horn  gap  mav  be  connected  direct  to 
earth,  and  thus  discharge  the  high  voltage  when  it  exists  to 
earth.  While  this  discharge  continues  the  line  from  which  it  is 
drawn  is  reduced  to  earth  potential,  and  if  the  .system  Ix*  a 
tliree-phajH*  one  with  unearthed  neutral,  one  pha,se  will  Ix'cume 
temporarily  earthed.  This  may  be  })ermis!5ible  or  not.  accord- 
iii-  to  the  syst««ni  of  which  it  is  a  part.  If  the  sy.stem  is  an 
•  inheil  one   lit..  <]ii..rt  connection  to  earth  would  not  be  per- 
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Table     III.S  hu/h     Phase,    Pole 
rmnnted,   16,500/110-220  volts. 


Table  IV.— Three  phase,  PoU 
Mduvled,  Three  Transf., 
16,500/110-220    voUs. 


Table  V. — Three-phase,  Wood-pole  Table  VI. — Three-phase,  Steel 
or  Toictr  Mounting.  Three  Tower  Mounted,  Three  Transf., 
Transf.:    16,500/2,200   volts.  35,000/2,200  volt. 


Transf. 

Station 

Transf.      ] 

Station 

K.v.a. 

cost  per 

equipment 

K.v.a. 

cost  per 

equipment 

k.v.a. 

co«t  per  k.v.n. 

k.v.a. 

cost  per  k.v.a. 

30 

£3  15     0 

£6     2     0 

30 

£6     5     0 

£10     8     0 

40 

3     6     0 

5     0     0 

40 

4  18     0 

8     7     0 

50 

2  18     6 

4     7     6 

50 

4     3     0 

6  18     0 

60 

2  13     0 

3  16     0 

60 

3  13     0 

5  19     0 

70 

2  10     0 

3     8     0 

70 

3     5     6 

5     4     0 

80 

2     5    0 

3     3     6 

80 

2  18     0 

4  13     6 

90 

2     1     6 

2  18     6 

90 

2  14     0 

4     3     6 

100 

1   19     6 

2  14     0 

100 

2  10     0 

3  17     0 

110 

1   17     6 

2  11     0 

110 

2     8     0 

3  13     0 

120 

1   15     6 

2     8     0 

120 

2     5     0 

3     6     6 

•  •  • 

... 

... 

130 

2     3     6 

3     4     6 

.  >  * 

... 

... 

140 

2     2     0 

3     2     6 

... 

... 

... 

150 

2     1     6 

3     0     0 

missible,  since  a  discharge  across  the  gap  would  short-circuit 
one  phase,  and  should  there  be  a  large  amount  of  power  behind 
the  system  the  arc,  although  rising  to  the  top  of  the  horns, 
would  continue  to  pass,  causing  serious  results.  In  this  case, 
therefore,  an  electrolytic  or  other  type  of  arrester  (according 
to  the  voltage  of  the  system)  will  be  necessary  between  the  horn 
gap  and  earth,  and  such  that  the  normal  potential  of  the  line 
to  earth  may  be  maintained,  and  at  the  same  time  discharge 
the  excess  voltage  to  earth.  In  addition  to  these  electrolytic 
arresters,  auxiliary  horn  gaps,  together  with  series  resistances, 
may  be  required  in  order  to  limit  the  flow  of  current  to  earth, 
and  thereby  automatically  extinguishing  the  arc.  The 
attention  necessary  to  ensure  satisfactory  operation  is  of  daily 
occurrence,  which,  of  course,  militates  against  these  being  used 
in  the  case  of  isolated  sub-stations,  and  should,  therefore,  only 
be  installed  in  those  places  where  daily  supervision  is  available. 
A  typical  example  of  the  aluminium  electrolytic  arrester 
fitted  with  charging  resistances  is  shown  in  Fig.  6,  this  being 
designed  for  a  three-phase  system  at  45,000  volts  pressure. 

As  regards  the  isolation  of  the  sub-station  from  the  trans- 
mission line,  isolating  switches  of  special  outdoor  construction 
are  required.  These  are,  of  course,  placed  on  the  line  side  of  the 
protective  gear.  For  protection  against  overloads  fuses  are 
provided  of  distinctive  pattern,  such  as  to  be  readily  and  easily 
withdrawn  by  means  of  insulated  poles. 

With  regard  to  purely  portable  sub-stations,  a  similar  type 
of  apparatus  is  employed  to  that  already  described.  As  a 
peculiar  though  now  familiar  type  of  choke  coil  and  lightning 
arrester.  Fig.  7  shows  that  as  manufactured  by  the  Railway  & 
Industrial  Engineering  Co.  (Ltd.),  of  Pittsburgh,  U.S.A.,  and 
is  known  as  the  "  Burke  "  arrester.  That  shown  consists  of  a 
triangular  choke  coil  (one  side  of  which  constitutes  one  of  the 
discharging  horns),  a  horn  type  fuse  and  damping  resistance. 
The  advantages  accruing  from  this  unique  design  are  com- 
pactness of  structure,  economy  of  space  and  material,  and 
increased  magnetic  blow-out  effect,  which  very  materially 
assists  in  extinguishing  the  arc.  This  type  of  construction  is 
also  applied  to  isolating  switches  in  which  the  horns  take  and 
break  up  the  arc  at  the  moment  of  breaking  the  circuit.  A 
recent  improvement  on  this  principle  is  that  known  as  the 
automatic   resistance   horn   arrester,   in   which   one   horn   is 


divided  up  into  a  number  of  .segment.s  with  air-gaps  between 
each  segment.     Thi.s  Is  the  earth  .side  of  the  arre.ster.     Each 
segment  is  connected  to  a  damping  resistance  rod,  in  .such  a 
manner  that  as  the  arc  rise.s  up  the  horns,  resistance  is  auto- 
matically cut  into  the  circuit  step  by  step,  thereby  rapidly 
reducing  the  current  and  ensuring  a  smooth  break  of  the  arc 
without  any  serious  rise  of  potential.     The  phenomena  result- 
ing from  the  breaking  of  an  arc  by  horn-type  switches  Is  still  a 
matter  causing  considerable  debate.   Experiments  undertaken^ 
however,    by    various    investigators    show    conclusively  that- 
pressure,  rises  occurring  from  the  breaking  of  an  arc  by  hom- 
type  lightning  arresters  are  of  considerably  le.s.ser  amplitude  thaiT 
those  resulting  from  extinction  by  any  oil-immersed  apparatus. 
Further  information  on  this  particular  .subject  can  be  obtained 
by  referring  to  the  abstract  in  The  Er.ECTRirrAN'  for  Decem- 
ber 25,  1914,  of  Dr.  Linke's  Paper  on  '"  Switching  Phenomena/' 
and  also  to  Kenelm  Edgcumbe's    series  of  articles  on  '"  Pro- 
tective Gear  "  in  the  "  Electrical  Review  "  of  November  27  to 
December    18,    1914,   inclusive.     In   the   case   of   consumers 
requiring  power  for  lighting  loads  only,  where  a  constant  dis- 
tributing voltage  is  essential,  automatic  voltage  regulators  are 
installed.     These  are  self-contained  in    substantial  cases  and 
usually  pole  mounted.     Where  it  is  desirable  to  measure  the 
power  delivered  to  consumers  over  lines  of  a  higher  voltage 
than  6,000  volts  a  combined  meter  and    transforming  set  Is 
installed.     This  is  a  self-contained  unit,  and  consists  of  cur- 
rent   transformers,    potential    transformers    and    watt-hour 
meter  mounted  in  a  suitable  weatherproof  housing. 

Prices. — Tables  III.  to  VI.  inclusive  give  approximate  cost 
of  outdoor  transformers  and  sub-station  equipments  at  the 
ratings  and  types  of  mounting  specified. 

In  conclusion,  the  authors  would  like  to  express  their  thanks 
to  the  several  manufacturers  who  have  so  readily  responded  to 
requests  for  photographs  and  information. 


THE  PRINCIPLES  OF  MODERN  PRINTING 
TELEGRAPHY  * 

BY   H.    H.    HARRISON. 

{Concluded  from  page  637.) 

Summary.— Th]s  Paper  is  divided  into  five  sections.  The  firjt  deals 
with  the  fundamental  principles  and  leads  up  to  automatic  stop  and  start. 
After  that  follows  translation  of  signals,  page  printmg  and  the  principles 
of  letter  counting  mechanism.  The  third  section  deals  with  low-speed 
printing  telegraphs  and  chain  relay  systems.  The  fourth  discusses  syn- 
chronism, contT-ol  of  phase,  leading  to  sj-nchronism  between  printer  and 
distributor  units.  The  last  part  deals  witli  automatic  multiple-circuit 
arrangements,  echelon  working,  repeaters,  distribution  of  signals  and 
quadruple  duplex. 


Transmission  in  the  direction  Paris-Marseilles  is  effected  as  foUo.vs  : 
From  0  deg.  to  180  deg.  the  signals  from  Paris  are  set  up  on  the  re- 
transmitters RiR.2.  Re-transmission  takes  place  from  Rj  through  the 
triple  distributor  connected  to  cable  1  during  the  time  that  the 
brushes  sweep  through  the  angle  120  deg.  to  240  deg.,  and  from  R, 
through  the  angle  240  deg.  to  360  deg.  respectively,  reckoned  from 
12  o'clock.  Signals  from  Algiers  are  received  on  cable  2,  and  the 
phase  relation  between  the  setting  and  re-transmitting  cycles  yn\l  be 
evident  from  the  explanation  above. 

A  third  cable  is  used  for  traffic  in  alternate  directions  between 
Marseilles  and  Algiers,  and  by  means  of  appropriate  switches  can  be 
used  to  furnish  further  channels  to  and  from  Paris. 

A  type  of  circuit  which  is  coming  more  and  more  into  use,  largely 
due  to  the  successfiU  pioneer  work  of  Mr.  A.  C.  Booth,  is  the  quadruple 
duplex,  a  diagram  of  which  is  given  in  Fig.  10.  It  scarcely  requires 
any  explanation.  The  capacity  of  a  -wire  is  at  once  doubled,  and  as 
previously  explained  2-way  working  does  not,  with  this  arrangement, 
involve  loss  of  line  time. 

The  art  of  type-prmting  telegraiAy  has  now  reached  such  a  stage 
of  development  that  it  is  possible  to  answer  many  questions  hitherto 
shrouded  in  the  mists  of  doubt. 

The  last  few  years  have  seen  the  triumphant  advance  of  the  five- 
unit  equal-letter  alphabet. 

*  Abstract  of  Paper  read  before  the  Institution  of  Electrical  Engineers 
on  January  13,  1916. 
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The  use  of  the  Morse  code  for  high -capacity  printing  telegraphs 
means  delicately  constructed  machines  at  both  ends  of  the  line,  and 
all  the  complexity  imposed  by  the  necessity  for  diflFerential  feed 
flovices  where  unequal  letter  alphabets  are  adopted.  This  involves 
high  first  cost,  and  though  no  information  is  available,  maintenance 
must  be  heavy  also.  The  maximum  possible  speed,  even  with 
specially  constructed  translating  mechanisms,  is  about  130  to  150 
words  7»er  minute,  and  exj>erience  has  shown  that  this  speed  is  too 
high  if  the  maintenance  cost  is  to  be  kept  down  to  a  commercial 
figure.  120-130  words  per  minute  represent  the  all-round  useful 
sspeed  and  this  can  easily  be  beaten  by  other  methods.  The  same 
remarks  largely  apply  to  automatic  systems  using  the  five-unit  code. 

In  recent  years  a  number  of  highly  efficient  amplifying  devices  have 
been  invented  which  considerably  increase  the  speed  of  a  cable  core. 
Among  these  may  be  mentioned  the  magnifying  relay  due  to  Heurtley 
and  the  jet  relay  invented  by  Axel  Orling. 

The  flrawback  to  all  these  devices  lies  in  the  fact  that  in  duplex 
working,  owing  to  their  extreme  sensitiveness,  it  is  not  pos.siblc  to 
Mecure  a  balance  sufficiently  precise  to  eliminate  "  jars  "  when  the 
home  transmitter  is  operated. 

By  applying  the  sine-wave  method  recently  invented  by  Colonel 
Squier,  the  balancing  trouble  might  be  largely  overcome,  and  the 
method  would  seem  to  have  further  advantages.  Mechanical  and 
electrical  resonance  could  be  taken  advantage  of. 

A  further  drawback  to  the  use  of  the  magnifying  relay  is  that  by 
its  use  a  long  cable  is  made  extremely  sensitive  to  disturbances,  which 
the  sypl)on  recorder  does  not  reveal. 

The  modern  multiple  system  with  keyboard  perforators,  automatic 
Btop  and  start  of  transmitter,  and  distributor  driven  by  phonic 
wheel,  will  work  regularly  at  160  to  180  words  y)er  minute,  or  40  to  4.1 
words  jKT  minute  ikt  channel.     Thus  it  is  clear  that  printer  units 


Fk!.  10. — Genekal  Arranckment  of  Quadruple-duplex  Circuit. 

can  be  easily  made  having  a  higher  speed  than  40  to  45  words  jxr 
minute,  and  the  only  barrier  to  H|)eeding  uj)  channels  or  adopting  a 
large  numl)er  of  channels  is  the  transmission  limit  of  the  line.  The 
Miain  telegraph  circuits  of  this  country  are  now  run  imdcrground  and 
a  lower  Hj)t?od  of  transmission  is  a  necessary  consequence. 

Another  aspc-ct,  and  one  of  fundamental  importance,  is  the  precise 
neans  to  be  u.sed  for  securing  tht;  spjchronous  operation  of  the 
distril)Ut<^)rH.  The  author  next  refers  to  the  generation  of  correcting 
itnptilscs  from  the  signals,  and  |K>ints  out  that  the  French,  who  have 
most  fX|KTi('ncc,  only  use  it  in  a  few  cases.  He  concludes  as  follows  : 
The  only  other  questions  al)out  which  there  have  been  difTeronces  of 
opinion  are  matters  (if  dct .ill  ami  not  fundamental.  Th<'v  are  :  (1) 
Page  or  tape  j>nnting  ?  (2)  Tv|H>-Mlicei  or  tyin-bar  translators  7  Un 
the  less  important  circuits,  the  typo-wheel  tajjc  printer,  on  account 
of  its  low  first  cost,  has.  the  aiithor  believes,  a  large  field. 

For  the  high-caimcity  circuit,  the  jwigo  printer,  iw  it  provides  the 
maximum  of  labour  saving,  will  hold  undisputed  sway.  That  the 
tyi)0-bar  i>age  j)rint4'r  will  come  to  be  the  imftern  a<lopted.  the  author 
hiis  v(>ry  little  doubt  ;  sinre  t  y|)ewriterH  iM-ing  in  roninnTiial  demand 
by  the  nullion.  we  liavo  a  trauHlating  mechanism  much  more  durable 
than  any  ty|H>-wlieeI  apparatus. 

Discr^ssiux. 

Sir  Wii.i.TAM  Si.iNoo  Hiiiil  lh'\v  lia<l   Ikmmi   '  th».t 

i)riulin>;  t<'l<'nrn|ilm  wcri' nmonn  tlu- ••arlu<«l  of  1  H<- 

magiiiiMl  thni  thry  wore  nut  hrouKht  into  fionorAl  \i^  imrtlv  Ixriiiino  of 
conm'rvntisni  in  the  m»ttpr  of  hAmlwriting  ami  ■  proiorcnco  for  h.iml. 
writtni  niessaKPs.      Who  tin-  kc«'pinK  of  an  oflu><'  copy  wan  iii.t    |xi»ail.li< 
with   tl»o   (trinting  tr|ojjrB]>li.   unlcf)-*   two   j«|ii 
retM'ivinK  n|<|>'trntu8.      Hut  «<■  lin<i  Hro'iit'Hl  »li 
wore  not  rxiwMitial,  nn<l  tlvrofon'  tli<'  pri 
•Munloyotl,  with  an  inrri-ns' of  IcRiliiiity.  R  .  .   .._ 

Riul  othor  n(lvnntAi;<'''«.      It  had  eonio  to  »t*y.  *nd  thr  vt 

"  hi«li  HiMM^tl  nutoinatir  r.  nnillipl<>x."     The  lt«tll<^  ixukki  <m. 
WHS  nhnoKt  a<i  kfM-n  as  that  of  tin-  Ifak^s  in  bygone  ymr*.      H< 
to  find  no  rvfoivncc  in  Iho  I'ajwr  lo  the  phoVngraphic  »ysteiim.  »,uv  li,  los 


example,  as  the  one  which  was  tried  in  this  country,  and  was  capable  of 
giving  an  output  of  200  words  a  minute,  but  which  had  the  disadvantage 
of  Ix'ing  a  12-unit  code.  The  Creed  system  might  also  have  had  a  little 
more  attention,  that  being  an  important  instance  of  the  high-speed 
automatic.  A  few  more  points  might  have  been  brought  out  about  the 
Siemens  automatic.  It  was  one  of  the  few  novelties  in  the  telegraphic 
world  of  German  origin.  Very  httle  original  telegraphic  work  had  come 
from  Germany,  and  therefore  the  Siemens  automatic  was  particularly 
welcome,  and  it  was,  at  the  same  time,  particularly  good.  It  was  a 
simple  printing  arrangement.  No  perforated  shp  was  required  at  the 
r 'ceiving  end,  as  in  the  Creed,  and  the  j^erforator  used  for  sending  could 
be  aj)plied  also  for  receiving  work  when  it  was  desired  to  re-transmit  the 
message  on  another  line.  The  Siemens  allowed  of  a  working  speed  under 
commercial  conditions  of  166  words  a  minute,  which  was  better  than  they 
had  got  from  other  instruments.  It  had  carried  a  great  amount  of  traffic 
with  a  minimum  of  trouble.  He  did  not  want  to  deprecate  the  five-imit 
code,  but  the  figures  given  in  the  Paper  did  not  prove  the  Morse  to  be 
twice  as  long  as  the  five-unit.  It  happened  because  Mr.  Harrison  chose 
the  word  'London,"  which  contained  the  letter  '"  0  "' — the  longest 
vowel — twice.  If  he  had  taken  the  word  "  letter  "  it  would  have  taken 
only  44,  and  that  would  have  brought  it  more  nearly  into  line  with  the 
five-unit  code.  The  speaker  referred  to  automatic  stop  and  start  and 
pa|)er-fced  mechanism,  and  said  the  Siemens  automatic  came  into  phase 
with  remarkable  promptitude.  He  continued  :  The  ordinarj-  Wheat- 
stone  rejx'ater  placed  in  circuit  gave  all  that  was  required.  They  must 
always  have  Morse  ojxjrators  so  long  as  they  had  multiplex  or  high-speed 
systems.  At  every  stage  of  the  circuit  there  were  conversations  during 
bab.ncing  and  preparatory  periods,  and  that  work  was  always  done  by 
means  of  the  Morse.  The  five-imit  code  was  not  limited  to  130  to  150. 
Tliey  got  166  regularly  out  of  one  of  them.  The  Eastern  Company  had 
one  line  from  London  to  Alexandria  on  which  they  abandoned  the  cable 
code  and  were  using  the  Morse  code  with  the  Creed  apparatus.  The 
Heurtley  and  Orling  relays  were  a  matter  of  promise,  but  if  a  very  sen- 
sitive device  were  introduced  on  to  a  line  in  order  that  it  might  respond 
to  very  feeble  signals,  it  would  also  respond  to  disturbances.  He  thought 
page  printing  would  in  the  end  prove  more  .suitable  than  tape  printing, 
because  of  the  economj'  and  the  saving  of  time. 

Col.  Sqcier  said  he  thought  it  best  to  call  attention  to  the  necessity 
for  a  gcneial  stocktaking  of  the  whole  of  telegraphy.  The  sjx»aker 
liointed  out  that  wireless  telegraphy  appealed  to  the  imagination,  and  so 
liad  received  attention  from  able  physicists  and  engineers.  He  con- 
tinued :  They  had  borrowed  from  wire  telegraphy  Morse  printers,  relays, 
sounders,  choking  coil  and  anything  else  they  needed,  and  they  had  so 
taken  from  telephony  that  each  circuit  had  every  one  of  its  part*,  simply 
changing  the  microphone  to  the  key.  They  received  wireless  messagea 
principally  by  telephone  now.  They  threatened  to  take  from  the  cable 
peojjle  Orlings  relays  and  Heiu-tley's  magnifier.  He  commended  that 
action,  and  advocated  the  retaliatory  method  of  borrowing  back  from 
that  storehouse  of  information  what  was  needed  for  the  other  branches 
of  telegraphy  and  telephony,  both  for  land  lines  and  ocean  cables.  The 
speaker  thought  "  wireless  "  an  unfortunate  word,  since  they  were  con- 
cerned with  propagating  alternating  currents  upon  or  along  wires.  The 
l)hcnomena  in  this  connection  were  applicable  to  the  matter  being  dis- 
cussed. He  continued  :  Considering  as  a  spectrum  the  wh»le  range  of 
alternating-current  frequencies,  submarine  cable  work  used  those  at  the 
low<T  end.  above  those  were  the  frequencies  used  in  land  lines  ;  but  above 
the  land -line  frequencies  and  below  the  wireless  frequencies  there  was  a 
block  of  frequencies  not  in  use  yet,  but  which  had  a  great  future.  The 
time  had  arrived  when  they  could  appropriate  strips  of  ether,  which  were 
free,  and  use  them  to  great  advantage.  The  frequencies  used  would  be 
those  below  what  was  used  in  wireless  and  alx)ve  what  was  used  in 
ordinary  telephony.  The  reasor.  this  proposition  had  been  in  abeyance 
for  years  was  that  there  had  been  no  generator  of  a  small,  cheap  type 
which  could  Ix-  used  in  multiples,  so  &a  to  use  the  high-frequency  waves. 
lUit  the  phonic  generator  had  now  come  into  prominence,  so  he  did  not 
see  why  they  should  not  induce  circuits  about  wires  without  interfering 
with  the  jireseit  circuits.  He  had  found  such  induced  circuits  were  not 
niprieious  like  all  aerial  circuits,  which  varied  according  to  the  time  of 
<iay,  and  so  on.  They  were  reliable,  and  could  be  used  with  the  same 
deliniteness  as  a  wire  circuit.  It  was  an  advantage  for  telephony  itself. 
He  ne\-er  realised  what  a  silent  line  was  until  using  one  of  these  circuits. 
There  waj*  no  distortion  in  the  telephony,  although  the  attenuation  was 
<iuick.  With  this  system,  also,  the  telephone  rejx-ater  came  into  its  own.  f 
.\t  jiresent.  on  wires,  the  resistance  had  to  be  40  to  70  ohms.  lx>cau»e  the 
line  was  noiBv.  When  the  induced  circuit  he  had  mentioned  was  in  use 
the  BiKHJch  came  out  from  a  perfect  background  of  silence.  A  micro- 
phone was  used  iifthe  two  primary  circuits  with  no  reactAnce.  so  that  it 
eontrojled  the  curnMit  in  the  primary,  which  gave  fine  articulation.  The 
whole  of  th<'  iirintiiig  tele^'rajih  systems"  circuits  could  lx>  crowded  on  the 
outside  of  the  wire,  and  the  line  circuit  could  lie  UM-d  at  the  same  time 
(or  any  other  piu-|Mise.  At  the  other  end  of  the  six-rtrum.  for  the  very 
low  frequencies,  sjx^cial  dynamos  were  required,  and  the  diagram  needed 
thi'rc  turned  out  to  be  exactly  iilentical  with  the  diagram  for  the  wireless 
connections.  The  only  tlitlerence  was  the  magnetism  in  the  cable.  At 
■  lid  where  tlie  strain  came  they  must  load  the  end  of  long  conductors, 
wliole  jihenomena  was  one  of  conduction  and  radiation.  The  real 
n  cable  would  Iwgin  100  miles  from  tlie  shore  ateachend.  That  part 
.  lie  cable  should  Ix'  designed  for  the  minimum  line  loss.  The  trouble 
with  land-hue  telegraphy  was  that  there  had  been  no  adequate  attention 
^^n*.     Great  n  was  paid  to  the  circuits,  but 

:;t  wrong.      1  .Taphed  at  present  by  taking 

I  he  waiu  jRJwer  switch  as  the  key  and  closing  it  to  send  the  dots  and 
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dashes.  It  seemed  very  crude  from  the  power  standpoint.  In  wireless 
telephony  the  microphone  changed  and  put  on  the  amplitudes,  and  that 
was  interpreted  into  waves.  In  concluding,  he  suggested  that  there 
should  be  more  co-operation  between  the  different  branches,  and  atten- 
tion should  be  paid  to  the  progress  of  wireless  work  during  the  last  few 

years. 

Mr.  Walter  Juno  said  the  whole  of  the  Eastern  cables  that  landed  in 
England  were  fitted  with  printing  telegraph  apparatus,  and  all  worked 
into  England  direct.  All  the  traffic  was  received  printed  off  ready  for 
delivery.  They  had  one  circuit  working  direct  between  Alexandria  and 
London,  two  between  Gibraltar  and  London,  one  between  Lisbon  and 
London,  and  two  between  Cape  Verde  Island,  St.  Vincent,  and  London. 
They  were  using  both  the  Morse  and  the  cable  codes.  The  speed  and 
the  amount  of  traffic  they  could  carry  was  found  to  be  about  the  same. 
In  London  they  were  using  the  Creed  system  on  one  or  two  of  the  cables, 
and  perforators  of  their  own  on  the  others.  They  were  largely  due  to  his 
friend  Mr.  Eraser,  who  designed  them.  The  five-unit  alphabet  would 
not  suit  them,  because  five  units  to  a  letter  was  obviously  more  than 
the  3-7  units  which  formed  the  cable  code.  In  1901  they  had  brought 
to  them  by  Mr.  Donald  Murray  a  three-unit  alphabet  which  was  in- 
genious, and  worked  out  at  about  3-3  units  per  letter,  taking  the  word 
spaces  into  consideration.  The  advantage,  therefore,  in  changing  from 
their  present  one — the  universal  alphabet — would  be  very  small.  Sup- 
posing the  gain  in  speed  were  considerable,  both  the  five  and  three-unit 
alphabets  were  illegible  at  the  distant  end  of  a  long  cable,  on  which  there 
were  deformations,  distortions  and  disturbances.  Readability  of  signals 
was  a  sine,  qua  non  with  them.  The  same  troiiblcs  did  not  occur  in  land- 
lines,  and  he.  thought  they  would  continue  to  extend  the  use  of  receiving 
perforators  and  printers  all  over  the  service,  but  the  war  had  delayed  the 
delivery  of  perforators. 

Mr.  DoN.\LD  MuRR.w  said  the  Paper  gave  in  a  generalised  form 
practically  all  the  known  movements  of  printing  telegra])hy.  With 
that  Paper  before  him  any  com])etent  engineer  could  design  a  printing 
telegraph.  The  inventive  stage  was  nearly  over — the  mystery  was  gone. 
There  was  only  one  portion  of  the  subject  left  for  a  future  Paper — the 
means  for  linking-up  individual  circuits  of  the  printing  telegraph  net- 
works that  were  spreading  over  all  civilised  stations.  Printing  tele- 
graph translators  also  were  remarkable  in  this  respect  of  dating  back, 
and  the  lion's  share  of  credit  in  that  department  seemed  to  be  due  to 
Baudot,  who  had  also  tried  the  permutation  disc  plan,  and  the  similar 
device  described  in  the  Paper  was  identical  with  one  used  by  the  Western 
Electric  Co.  The  early  electrical  translator  of  Baudot  was  also  of 
special  interest  in  view  of  its  recent  use  in  the  Siemens  automatic  system. 
He  (Mr.  Murray)  suggested  the  use  of  the  idle  signal  for  a  multiplex 
sj'stem  synchronising  from  the  signals  themselves  in  1903,  and,  quite 
independently  of  him,  the  Siemens  automatic  system  adapted  the  same 
plan  at  a  later  date,  and  Picard  developed  the  idea,  adding  the  arrange- 
ment shown  in  the  Paper,  and  that  device  was  strangely  like  the  device 
subsequently  invented  by  Rainey.  He  next  dealt  with  Picard's  and 
with  Dixon's  patent,  and  said  Mr.  Harrison  had  illustrated  metal  pin 
storage  transmitters  in  a  generalised  form.  He  (Mr.  Murray)  made  a 
ring  transmitter  for  the  Post  Office  about  nine  years  ago.  There  was  a 
rotating  ring  with  a  motor  in  the  centre  ;  on  the  periphery  of  the  ring 
were  sliding  letter  blocks  in  which  were  small  levers  or  "  leaves  "  capable 
of  being  set  in  one  of  two  positions  by  the  means  of  the  keyboard.  These 
transmitters  were  cadence  free,  but  the  keyboard  could  not  be  struck  so 
rapidly  as  in  keyboard  tape  perforators.  There  was  a  good  field  for  them 
on  minor  circuits  where  the  pressure  of  traffic  was  not  great.  Those 
machines  could  re-transmit  from  any  one  channel  of  a  multiplex  circuit 
into  any  other  channel  of  another  multiplex  circuit,  and  they  could  be 
arranged  to  re-transmit  perfect  from  imperfect  Morse  signals.  There  was 
an  extreme  slowness  in  getting  printing  telegraph  apparatus  established 
in  commercial  use.  The  use  of  the  phonic  wheel  motor  and  vibrator  to 
drive  the  Baudot  distributor  and  printers  had  been  deferred  more  than 
20  years,  but  were  now  coming  into  their  own  for  multiplex  work.  He 
suggested  an  arrangement  for  automatically  alternating  transmission  of 
messages  in  a  confidential  Paper  in  1903,  and  Mr.  John  Gell  also  hit  upon 
the  same  idea  independently,  and  patented  it  and  applied  it  to  Wheat- 
stone  working.  Mr.  Gell  had  been  working  for  several  years  to  get  it 
into  use,  but  up  to  the  present  it  had  not  secured  a  permanent  footing. 
He  had  arranged  terms  with  Mr.  Gell  for  the  use  of  the  Murray  multi- 
plex, and  had  repeatedly  urged  its  value  during  the  past  two  years,  but 
so  far  with  little  effect.  It  enabled  each  of  two  typists  to  transmit,  say, 
60  messages  an  hour  to  one  printer,  printing,  say,  120  messages  an  hour, 
thereby  raising  the  operator's  average  from  60  to  80  messages  an  hour. 
It  was  unquestionably  valuable  and  would  no  doubt  be  used  after  Mr. 
GeU  and  he  had  pas.sed  on  to  the  inventors'  heaven,  where  all  inventions 
were  adopted  at  once,  and  huge  royalties  were  paid  to  the  inventors. 

Mr.  E.  Raymond  Barker  said  Mr.  Harri.son  in  submitting  a  telegraph 
Paper  had  given  a  lead  to  the  submarine  cable  authorities  and  their 
engineers.  Electrical  departments  of  the  leading  cable  companies 
teemed  with  interesting  data  and  new  departures.  They  could  supply 
first  rate  material  for  an  occasional  telegraph  Paper  as  an  interlude  to 
the  Papers  on  the  heavy  engineering  side.  Referring  to  the  alphabet 
comparLson,  and  taking  the  word  "  London,"  the  cable  code — with  equal 
time  value  dots  and  dashes — would  give  49  units  compared  with  69  on 
Morse.  He  thought  it  probable  that  on  the  majority  of  high  K.R.  lines 
the  cable  code  would  hold  its  own  against  any  form  of  Morse,  except, 
perhaps,  Morse  worked  on  Pierre  Picard's  perfectly  self-neutralising 
system  of  inverse -current  momentary  impulses.  The  late  IMr.  .lohn 
Gott's  two-power  inverse  current  system,  and  Col.  Squiers  b(>autiful 
sine-wave  alternating-current  system  (using  three  amplitudes)  were  botli 


based  on  the  cable  code.  As  far  back  as  1898  Picard,  whose  Baudot  work 
on  the  Mediterranean  cables  had  been  mentioned  by  the  author,  made  the 
following  claims  for  his  momentary  impulse  inverse-current  transmi.s.sion 
in  his  specification  2,382/1898  :  "  Even  the  Baudot  instrument  at  a 
reduced  speed  compatible  with  the  length  of  the  cable  could  be  used 
between,  .say,  Paris  and  New  York  with  relays  at  the  land  endb."  Mr. 
Harrison  referred  to  a  certain  working  speed  as  being  too  high  if  the 
maintenance  cost  was  to  be  kept  down  to  a  certain  figure.  The  author 
recommended  moderate  speed  direct  printing  on  several  Baudot  sets  over 
one  cable  (Fig.  10),  in  preference  to  a  high-speed  .sy.stem  with  all  the 
traffic  confined  to  one  set  of  instruments,  and  he  .showed  that  the  former 
system  was  more  u.seful.  Mr.  Harrison  referred  to  a  certain  drawback  aa 
impeding  the  usefulness  of  magnifiers — viz.,  the  magnification  of  dis- 
turl/ances.  Thanks  to  :Mr.  Axel  Orling's  kindness,  he  had  been  able  to 
confide  to  Mr.  Harri.son  that  evening  particulars  of  a  simple  device 
(.specification  17,920/1914)  patented  by  Mr.  Orling,  and  which  prevented 
abrupt  disturbances  which  were  agitating  the  multiplier  from  affecting 
the  local  siphon  recorder,  which,  however,  itself  remained  free  to  record 
incoming  cable  signals. 

Major  A.  C.  Booth  said  the  comparison  of  Hughes,  step-by-step, 
Morse  and  five-unit  in  the  Paper  could  not  be  taken  as  an  indication  of 
the  value  of  the  instruments  for  line  working.  The  machine  brought 
from  America  by  Mr.  Murray  about  1900  had  become  a  practical  machine, 
but  the  automatic  working  had  caused  it  to  be  turned  down  by  Mr. 
Murray  himself.  He  found  it  of  no  further  use,  and  he  then  changed  on 
to  the  multiplex  system,  which  was  defended  by  both  >Ir.  Murray  and 
Mr.  Harrison.  The  Po.st  Office  took  the  Hughes  instrument,  and  were 
surprised  to  find  it  printed  at  the  rate  of  12.5  words  a  minute  ;  but, 
unfortunately,  the  letters  were  not  intelligible.  They  were  simply 
printed  out  in  a  mass  of  letters.  That  old-fashioned  instrument  worked 
as  fast  as  Mr.  Murray's  up-to-date  automatic,  and  there  were  some  3,000 
of  them  on  the  Continent.  The  present  Paper  amounted  to  the  ad- 
vocacv  of  the  duplex  and  multiplex.  The  Baudot  existed  as  a  simplex- 
multiplex  for  some  30  years,  and  did  good  work  in  France,  Brazil  and 
other  places  ;  but  it  was  not  until  it  was  duplexed  that  real  progress  was 
made  in  the  printing  telegraph.  John  Chapman,  in  1892,  duplexed  the 
Hughes,  Sir  William  Slingo  extended  it  in  1898;  the  Murray  automatic 
was  commenced  in  1906,  he  thought,  but  was  not  put  into  practice  until 
1910.  Mr.  Murray  got  his  duplex  to  work  in  1911.  There  was  now  the 
Western  duplex-multiplex  doing  good  work  in  the  States,  and  in  England 
Murray's  duplex-multiplex  was  doing  good  work  on  the  Manchester  fine. 
The  Western  Electric  multiplex  was  quadruple  to  Manchester,  and  there 
was  six' Channel  duplex  from  London  to  Birmingham— 12  channels  in  all. 
The  speed  was  30  words  a  minute— ?.e..  180  words  actual  output.  About 
1902  a  system  was  tried  with  the  Morse  signals,  but  not  representmg 
Morse  letters,  and  it  controlled  a  page  printing  machine.  It  did  80  wordg 
a  minute,  and  the  printing  gear  was  complex— a  wonderful  box  of  tricks 
if  anything  went  wrong.  But  that  svstem  did  good  work.  He  did  not 
agree  with  the  author  that  "  the  art  of  type  printing  telegraphy  has  now 
reached  such  a  stage  of  development  that  it  is  possible  to  answer  many 
questions  hitherto  shrouded  in  the  mists  of  doubt,"  but  he  thought  the 
type  bar  page  printer  was  the  one  which  would  come  to  be  adopted. 

Mr.  J.  T.  Tyrrel  reminded  Major  Booth  that  he  had  not  given  credit 
to  the  Russians,  who  preceded  the  British  in  adopting  the  Baudot 
duplex  (Major  Booth  dissented).  The  fact  that  the  Belgians  took  so 
well  to  it  was  worthy  of  record,  as  was  also  the  fact  that  that  Baudot 
la.sted  up  to  the  very  last  minute  that  the  wires  worked  between  this 
country  and  Antwerp,  although  the  enemy  were  endeavouring  to  tap  the 
line  and  to  upset  the  synchronism.  Sir  William  Slingo  seemed  to  think 
people  looked  askance  at  prhiting  telegraphs  many  years  ago  ;  but  30 
years  ago  as  many  as  10,000  printed  telegrams  were  being  issued  from 
Throgmorton-avenue  office,  then  in  the  hands  of  the  Submarme  Tele- 

graph  Co.  i  j     u      tu 

Air  Harrison,  replving  to  ^he  discussion,  said  he  had  not  dealt  witn 
photogi-aphic  printers" because  he  had  always  regarded  such  systems  aa 
impracticable.  Such  instruments  had  had  a  short  life.  Sir  WiUiam 
Slingo  would  remember  the  photographic  system  employed  on  the 
Mediterranean  cable.  There  was  a  certain  amount  of  time  between  the 
sending  of  the  message  and  the  fixing,  developing  and  drying.  I  he 
Siemens  automatic  was  onlv  a  one-channel  Baudot.  The  really  novel 
point  about  it  was  the  Kirk-Himrod  overlap  :  but  if  one  was  gomg  to 
have  automatic,  the  Siemens  &  Halske  was  about  one  of  the  best  types. 
Sir  William  .said  a  .speed  of  166  words  could  be  obtained  with  Siemens  & 
Halske.  His  (the  author's)  figure  of  120  to  .30  was  for  automatic  tyiJC 
printers  with  differential  feed  devices,  where  a  speed  of  lb6  words  could 
not  be  maintained  many  days  without  heavy  maintenance  He  admitted 
that  his  comparison  of' codes  was  not  accurate.  He  had  not  thought  _it 
necessary  to  go  elaborately  into  the  question  of  codes.  The  actual  ratio 
of  Morse  to  five -unit  was  8  to  5.  He  agreed  that  the  automatic  stop  and 
start  was  not  necessary,  but  it  was  a  convenience  to  have  it.  It  com- 
mended itself  to  him  from  the  traffic  point  of  view.  He  was  "^t^restert 
to  hear  from  Mr.  .ludd  that  the  Eastern  had  been  doing  so  much  work 
with  printing  telegraphy.  From  time  to  time  ingenious  si^ec.fications 
appeared  under  the  name  of  Mr.  Angus  Eraser,  and  he  had  r-^^^^ed  to 
them  in  the  present  and  a  previous  paper.  The  storage  transmitter  had 
decided  limitations,  but  it  had  advantages  apart  from  the  tact  that  it 
rendered  the  keyboard  approximately  free.  In  repeating  l;^t«een  a 
quadruple  and  triple  or  a  quadruple  and  double  any  channel  could  be 
cho.sen  for  repetition  if  a  simple  storage  transmitter  were  used  He  was 
glad  Major  Booth  agreed  that  duplex-muhiplex  was  a  good  thmg  lu 
regard  to  his  suggestion  to  use  the  Siemens-  automatic  system,  it  was 
merelv  as  a  fial  to  ascertain  the  maximum  possible  transmission  usmg 
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tho  fivo-unit  code.  In  regard  to  the  tyf)0-bar  printc-»-.  the  Universal 
]*rintcr  for  multiple  channels  was  good  work(d  from  45  to  50  words  a 
minute,  and  at  that  speed  it  would  be  more  durable  than  any  tyi><-  wheel 
jjrinter.  Sooner  or  later  the  ty|X -bar  tvjje  of  translator  for  high-capacity 
multiplex  printing  systems  would  be  the  one.  The  ccst  of  typewriters 
was  low  if  they  were  made  in  la»-ge  numbers. 

A  vote  of  thanks  to  the  author  concluded  the  proceedings. 


AN  CSCILLCGRAPH  FOR  HIGH-TENSION  WORK. 


The  tendency  of  elect rieu!  engineering  prr.etice  heenis  to  incline 
more  r-nd  more  to  the  use  of  rJ.temating  current  in  preference  to 
direct-current  niivehinerv.  Jndeed,  for  the  large  turbo-generr-tor 
units  now  ko  eoniiiionly  employed,  direi  t-current  generr.tors  ii'e 
commerciiJIy  i.:i  impossibility.     'J'he  ei-..se  and  economy  with  which 


I'll..    I.        \li;\V    ol     (  )><  ll.l.(>(.K\l'H    KOH    IIk.U  TKNSION    Wiil.K 


Hllerniiting  current  ciiri  be  tnvis.nitted  end  traM^forined  neeeKKitrttes 
it«  adoption  in  ivll  large  |)owcr  distriluiting  KcheuieH  in  which  the 
Houree  of  supply  is  at  any  distanee  from  the  consumer,  a-ul  with  the 
increase  in  distance  of  transmission  it  iM-conu-s  necessHrv.  in  ordiT 
to  minin)iHe  tranHmi.syion  coHtH.  to  uw  higher  and  higher  voltnj^cK. 

.\o  one  denies  th«'  importance  of  the  wave  form  in  ivltenu'/ing 
(urreiit  work,  but  with  the  ris<-  in  volta;{es  it  lu'.s  become  increasingly 
didicult  to  mi'.k<'  instrinnentH  to  record  and  anr.lyse  the  wave  fomiH. 
It  has  frc<|uentl\  been  the  prr.ctiee  to  intro(lu<e  into  the  main  circuit 
A  '■  step  (iowt)  "  tiinsfornwr  to  the  osrillogra|ih.  r.!id  so  reduce  the 
dinieulticH  of  insidation.  Thin.  hc)Wever.  must  alwe.yH  intriKluce  dis- 
tortions whicli  ci'.n  neither  be  lU'glected  nor  yet  .".llowi-d  for  in  anaiy- 


of  moving  coil  gp-lvanomcter  having  a  permanent  magnetic  field  and 
an  extremely  light  moving  .s\stem  .stretched  so  tightly  that  its  own 
free  period  of  vibration  is  extremely  small,  and  thus  it  can  be  used  to 
trace  out  accurp.te  records  of  wave-forms  even  when  the  frequencies 
are  very  high.  The  instrument  comjjrises  an  oil  bath  containing  two 
entirely  se))arate  moving  systems  or  "  vibrators,"  which  can  trace 
two  wave  forms  simultaneously,  and  each  of  these  ""  vibrators  "  is 
separately  removable  and  interchangeable,  so  that,  in  the  event  of 
an  accident  during  an  experiment,  a  spare  vibrator  may  be  cjuickly 
inserted. 

The  two  resistance  boxes  for  adjusting  the  sensitivities  of  the 
vibrators  a-e  enclosed  in  a  Faraday  cage  to  shield  them  from  electro- 
static charges.  This  cage  rests  on  a  wooden  base  with  tall  j>orcelain 
leg.s,  resting  in  jwrcelain  feet  shod  with  lead  discs. 

The  fight  for  the  optical  system  is  jjrovided  by  a  Zeiss  automatic 
a'c  lantern,  which  slides  accurately  in  guides  on  a  marble  slab.  This 
marble  slab  is  necessary  to  jjrotect  the  rest  of  the 
apparatus  from  the  heat  develojjed  by  the  lamp. 
Tne  latter  is  o|>erated  from  a  separate  110-voIt 
a'temating-current  circuit  controlled  by  a  rheo- 
stat fixed  conveniently  to  the  wall. 

There  a^e  two  cameras,  one  of  which  employs  a 
fa'.ling  plate,  and  is  used  when  only  a  short  record 
(  )vering  two  or  three  periods  is  required.  In 
the  illustration  this  ca  nera  is  shown  in  use.  At 
the  foot  of  the  instrument  stand  the  "' moving 
film  '"  ca  nera  can  be  seen,  which  may  be  substi- 
tuted at  any  time  for  the  falling  plate  camera, 
when  a  record  extending  over  some  j)eriodof  time 
is  needed.  This  camera  uses  ordinary  cine- 
matograph film,  and  is  driven  at  any  jjace  re- 
((uired  by  a  small  electric  motor,  cone  pulleys 
being  fitted  to  facilitate  this. 

Tne  three  large  tanks,  each  standing  on  its  own 
insulated  base,  contain  the  main  circuit  non- 
inductive  re-sistances,  each  of  200,000  ohms,  and 
one  of  these  resistances  is  sub-divided  into  four 
sections— viz.,  2r).(H>0.  50,(MX).  7.-).(MK)and  l(X).Of»0 
ohms,  and  tapping  |K)ints  of  values  5  and  .50  ohms 
a-e  provided  for  the  voltage  vibrator  circuit.  All 
the  reistances  are  built  up  of  bare  wire  woven 
into  the  form  of  a  net  with  asbestos.  su|)porte<l 
on  ])orcelain  insulators  and  fixed  in  metal  cages 
attached  to  the  lids  of  the  tanks  so  that  they 
may  be  readily  withdrawn  for  ins)jection.  Each 
tank  is  filled  Mith  a  light  transformer  oil. 

Tn  designing  these  large  resistances,  and  also 

the  Faraday  cage.  s])ecial  care  had  to  l>e  taken 

to  avoid  any  points  from  which  bnish  discharges 

could  take  place.     .All  terminals,  plugs.  &c..  Are 

made  with   spherical   tops,  and  all  edges  rounded,  as  mav  be  seen 

in  the  ))hotogra])h. 

Tiie  ()|)era*or  ha^  all  the  switches  and  controls  within  easy  reach 
while  he  is  manipulating  the  camera,  and  he  is  jjrotected  by  the  large 
sheet  of  plate  glass  shown.  It  is  of  interest  to  note  that  this  is  tilted 
at  an  angle  so  as  to  avoid  reflected  images. 

This  particular  outfit  has  been  installed  in  the  c-able  works  of  Ing. 
V.  Tedeschi  &  Co.,  at  Torino,  and  by  their  courtesr  we  are  able  to 
reprodu«e  the  record  shown  in  Fig.  2.  which  was  taken  by  them  in 
mj'.king  a   breakdown  test  on  a  porcehiin  insulator.     The  curve  of 


greater  amplitude  is  the  voltage  curve. 


Kiu.  2.--  KxvMi'i.K  OK  O.Hcti.i^MiKArn  Hicconn  at  tH.tKMi  Voi.ts 

ning  the  record.     S|>oriil  interest  is.  thrn'fon\  nttai'he<l  to  .\-\  om  iHo 
graph  outfit  reiently  completed  by  the  Cantbridge  Srirntilir  Instni 
ment  Co..  whi<  h  \m"*  Ikhmi  ileHigno*!  to  o|>rrate  «lirrrtly.  and  wilho\it 
the  introduction  of  ;■  trr.!isfonner.  with  |Mitenli»li«  up  to  I  Kl.tNM)  xuIIh. 
-A  brief  description  of  this  out  lit  will  prove  of  interfnt. 

Fig.  I  is  n<prodiiced  from  a  photograph  showing  the  \>  bol<  xitfit 
ft?  it  n]ipenrH  when  erectiMl  for  tr.kiiig  r.  recinl.  The  extnine  pro 
CAUlions  which  have  Ikmmi  taken  to  rnnure  adr«|uatr  innulation  are 
th'"  most  obvious  feature.  In  the  centre,  incuuitnl  ori  a  ta'l  jxiri  <'I.  ni 
jallar  is  the  osi  iljogrnph  instrunirnl  it.solf.  and  this  when  in  use  is 
imu'IowmI  in  a  |)orcelain  cover.  i»hown  in  the  illui«tr«tion  »'  »  ghoft. 
Fundamontrtlly.  the  oHrillogrnjih  pn>|ier  io  a  highly  »|icri«Hw*l  form 


THE  FATAL  ACCIDENT  AT  EASTBOURNE. 

Tlie  folKiwing  report  to  the  Board  -A  Trade  has  been  made  by 
Mr.  .\.  P.  Trotter,  tlicir  elortrical  adviser,  on  the  fatal  accident 
which  orr.urivd  at.  Ka-stbuurne  throujih  tlie  destm*  tion  of  a  higli- 
tension  .switrh  pillar  : — 

III  necnrdanee  with  the  instructions  containtnl  in  your  niinntc  of 
l)<M  ember  29.  ini.'>.  I  wentto  Kast bourne  on  December  .Wth  an<l  inspected 
the  elect rir  switch  jiillar  which  cftUi^ed  the  deaths  of  two  men  through  a 
motor  ear  eollidinu  with  it.  I  also  atten<led  the  adjourned  inquest  at  the 
Town  Hail.  Kn>tbo\irne.  on  .lanuary  ">.  lOlli. 

Oil  |le<-«niber  2ti.  I91.">.  a  l.»rge  motor  car.  jmtceeding  nX  a  mo<leratc 
"jK-ed  aloiifj  the  ne^r  side  of  a  broad  thoroiighfan-  in  Kastlxnirne.  nanie<l 
S'R.sido.  unaeeinintably  swerveil  to  the  left  and  smashed  an  electrii 
-witth  pillar  into  fragments.  It  was  brought  uji  by  collision  with  a  tre<" 
a  f«  w  fort  further  on.     The  occupants  <if  the  <  ar.  two  nurses  and  two 

<  hildrrn,  were  unhurt,  but  two  men  who  afterwards  trioil  to  move  the 

<  «T  were  killed   by  electric  sh»xk.     There   an-  no  obscure  or  doubtful 
|«<'int«  about  the  aorident.     The  circumstances  are  quite  clear. 
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The  pillar  was  about  4  ft.  by  2  ft.  2  in.  by  1  ft.  9  in.  It  was  con- 
structed of  cast  iron,  the  minimum  thickness  was  about  },  in.  It  stood 
at  the  edge  of  the  footjiath,  which  was  not  provided  with  any  curb.  The 
pillar  contained  three  switch  fuses  of  the  cartridge  type  for  the;  purpose 
of  connecting  cables  branching  in  three  directions  from  this  point.  The 
cables  are  lead-covered,  paper-insulated,  concentric,  for  a  supply  of 
single  phase  alternating  current  at  2,200  volts.  At  about  6  in.  above  the 
ground  level  there  was  a  horizontal  'bus  bar  to  which  the  external  con- 
ductors were  connected  by  links.  The  lower  part  of  the  switch  fuses 
was  about  3  ft.  above  the  ground  level,  and  they  were  connected  with  the 
inner  conductors  of  the  cables  by  "  tails  "  of  7/His  about  18  in.  in  length. 
When  the  pillar  was  destroyed  no  connections  pulled  out,  but  the 
"  tails "  were  cut  through,  and  the  end  of  one  showed  signs  of 
fusion. 

The  pillar  was  supplied  through  a  feeder,  and  owing  to  a  momentary 
•earth  at  the  instant  of  the  collision  the  oil  switch  on  this  feeder  at  the 
works,  tripped.  The  switchboard  attendant  n^placed  it,  and  it  held  in, 
showing  that  there  was  no  short  circuit  or  heavy  earth.  'I'he  supply  was 
further  complicated  by  being  fed  from  a  sub-station,  and  by  the  stepping 
up  through  transformers  of  the  low-pressure  supply,  but  that  need  not  be 
considered. 

Two  men  tried  to  push  the  car  back  on  to  the  road.  Several  persons 
who  touched  it  received  shocks.  The  driver  alighted  and  opened  the 
bonnet  and  received  a  slight  shock  which  he  attributed  to  the  electric 
accumulator  on  the  car.  The  severs  shocks  received  by  the  two  men  may 
have  been  due  to  the  firm  grasp  which  they  gave,  or  perhaps  the  car  did 
not  make  contact  with  the  upstanding  wire  until  it  had  been  moved. 
It  was  not  clear  froju  the  evidence  given  at  the  ( 'oroner's  inquest  whether 
the  car  was  moved  or  not.     That  is  of  no  importance. 

The  driver  attempted  to  pull  one  of  the  men  off,  by  grasping  his  waist 
with  both  hands.  In  domg  this  he  received  a  shock  of  sufficient  strength 
to  knock  him  down.  An  attempt  was  made  by  the  bystanders  to  pull  the 
men  off  with  a  wire  rope.  They  received  severe  shocks  and  burns.  If 
a  hemp  rope  had  been  used,  the  day  being  dry,  they  might  have  rescued 
the  men  without  difficulty,  or  they  could  have  pulled  them  away  by 
loose  parts  of  their  clothing.  If  after  getting  them  clear  the  well-known 
method  of  artificial  respiration  had  been  practiced,  the  lives  of  these  two 
men  might  have  been  saved. 

If  the  ])illar  had  been  smashed  by  a  runaway  vehicle  constructed 
mainly  of  wood,  such  an  accident  would  hardly  have  occurred,  and  if  by  a 
traction  engine  with  iron  wheels,  it  would  have  been  impossible,  for  a 
better  contact  with  earth  would  be  made  by  the  wheels  than  by  the  feet 
•of  the  bystanders.  The  insulation  of  the  car  on  its  rubber  tyres  was  an 
important  cause  of  the  fatal  result. 

The  Board  of  Trade  regulations  recognise  sub-stations  and  street 
boxes.  The  former  are  receptacles  for  transformers,  large  enough  to 
admit  the  entrance  of  a  person  after  the  transformers,  &c.,  are  in  position. 
It  is  recommended  that  they  should  be  above  ground  wherever 
possible. 

The  regulations  relating  to  street  boxes  imply  that  they  will  be  con- 
structed below  the  level  of  the  road  or  pavement,  and  will  be  provided 
■with  covers  forming  ]iart  of  the  surface  of  the  street.  In  addition  to 
regulations  relating  to  sub-stations  and  to  street  boxes,  regulation  18 
provides  that  "  every  portion  of  any  high-pressure  electric  line  placed 
above  the  .surface  of  the  ground  ....  shall  be  completely  enclosed 
either  in  a  tube  of  highly  insulating  material  embedded  in  brickwork, 
masonry,  or  cement  concrete,  or  in  strong  metal  casing  efiiciently 
connected  with  earth." 

Pillar  boxes  of  a  kind  similar  to  the  one  which  was  destroyed  at  East- 
bourne have  been  broken  by  collisions  with  vehicles,  and  until  recently  a 
pillar  of  the  dimension's  and  construction  of  this  one,  might  have  been 
considered  to  comply  with  the  regulation.  But  in  view  of  the  increased 
speed  and  weight  of  street  vehicles  and  their  imperfect  control  and 
skidding,  further  attention  must  be  given  to  the  use  of  such  electric  pillars 
in  the  streets.  This  is  not  the  first  case  in  which  the  cast-iron  case  of  a 
pillar  has  been  destroyed  without  causing  a  dead  earth  or  short-circuit 
among  the  live  conductors  contained  in  it. 

Various  troubles  with  undergi-ound  street  boxes  resulted  in  the  intro- 
<luction  of  pillars,  but  local  authorities  have,  with  but  few  exceptions, 
permitted  their  use  only  on  their  own  electrical  undertakings.  For  low- 
pressure  work,  pillars  present  many  advantages  over  street  boxes,  and  are 
to  be  recommended.  In  the  case  of  high-pressure  distribution  the 
accident  to  be  feared  was  the  possibility  of  the  pillar  becoming  ahve,  due 
to  the  bad  action  of  a  fuse  or  to  some  other  defect.  It  was  anticipated 
that  both  in  the  case  of  large  transformer  kiosks,  and  of  such  pillars  as  are 
used  at  Eastbourne  and  elsewhere,  that  any  serious  damage  by  a  collision 
would  cause  an  earth  or  a  short-circuit  which  would  trip  the  supply 
switch. 

In  most  of  the  larger  modern  .systems  of  electrical  distribution,  supply 
is  given  at  extra  high  pressure  to  sub-stations  from  which  medium  or  low- 
pressure  mains  distribute  the  supply  to  consumers.  In  such  cases  there 
are  no  high -pressure  mains,  and  no  switch  pillars  are  used. 

In  older  systems,  such  as  that  of  Eastbourne,  high-pressure  feeders 
originally  radiating  from  the  generating  station,  have  become  a  highly 
complicated  network.  This  generally  arises  from  the  necessity  for 
trapping  tees  to  feeders  for  the  supply  to  new  districts.  It  would  be 
desirable  in  these  cases  that  sub-stations  should  be  increased  in  size  or  in 
number,  and  that  the  use  of  street-box  transformers  should  be  restricted, 
and  that  the  lay  out  of  the  feeders  should  be  so  simphned  that  tee  joints 
are  avoided,  and  that  switch  pillars  or  boxes  need  be  used  only^in 
exceptional  cases. 

Before  proceeding  to  consider  what  modifications  should  be  made  in 


electnc-switch  pillars,  the  employment  of  high-prt  skure  ewitchcB  in 
undergrountl  street  box<s  may  be  mentioned.  Many  engineern  have 
strong  objection's  to  this  alternative  chiefly  on  account  of  danger  to  work- 
men who  have  to  use  thf^m,  and  on  account  of  failure  of  «uch  aimaratus 
to  work  properly.  But  investigation  shows  that  this  i.-»  another  way  of 
statmg  the  fact  that  many  objectionable  kinds  of  Htreet-Ix^x  switches 
have  been  tried,  the  unsatisfactory  results  have  Imn  very  apparent  and 
sometimes  .serious  ;  while  afew  well-designed  underground  high-pressure 
switches  have  worked  well  for  years  and  neither' requi-e  nor  attract 
attention.  Besides  the.se,  which  arc  non-automatic  and  do  not  contain 
fuses,  totally  enclo.sed  oil  .switches  with  over-load  trip  are  used  in  mines 
and  could  easily  be  adapted  for  street  boxes. 

Recommendation.s  .\s  to  Electric  Pillar  Boxe.s  for  Use  with  Hiuh- 

PRESSIRE    SlPPLY. 

1.  The  suggestion  made  by  the  Coroner's  jury  that  pillar  Jxj.xcs  .should 
be  placed  further  away  from  the  side  of  the  road  i.s  good.  It  is  better  to 
place  them  in  side  streets  than  in  main  thoroughfares.  If  fjo.ssihle  they 
should  be  built  into  the  walls  of  houses  or  ga^den-s.  Local  authorities 
should  use  their  influence  to  obtain  accommodation  for  such  boxes  on 
reasonable  terms. 

2.  Where  pillars  can  be  moved  back  f'-om  the  curb  by  slowing  the 
cables  without  entailing  undue  expense  in  cutting  and  rejointing,  this  is 
desirable. 

3.  A  curb  not  less  than  6  in.  high  extending  not  less  than  10  ft.  on  each 
side  of  the  pillar  is  desirable. 

4.  Where  pillars  are  set  near  a  curb,  fenders  or  ••  spurs  "'  of  rounded 
blocks  of  stone  or  of  strong  iron  ca.stings  could  be  usefully  set  at  the 
corners  of  pillars  facing  the  road.  A  door  opening  on  to  the"  street  must 
be  shaped  to  clear  them. 

5.  Cast-iron  pillars  should  be  reinforced  by  a  cage  of  wrought -iron  rods, 
incorporated  in  or  attached  to  the  cast  iron,  which  will  tend  to  hold  the 
fragments  together  in  ca.se  of  destruction,  or  an  inner  lining  of  sheet  or  of 
expanded  metal  or  wire  mesh  should  be  attached  to  the  pillar  and  to  the 
doors,  and  the  pillar  should  be  connected  to  a  substantial  earthplate  as 
well  as  to  the  lead  of  the  cables. 

6.  Loose  "  tails  "  of  rubber -covered  wires  are  highly  objectionable,  and 
should  be  avoided  by  enclosing  them  in  a  metal  tube  carefully  earthed, 
and  filled  in  solid  with  compound. 

7.  It  is  not  desirable  that  transformers  should  be  placed  in  pillars 
above  ground,  unless  loose  wires  and  cables  and  exposed  live  parts  can 
be  altogether  avoided.  Where  street  boxes  are  used  as  transformer 
chambers  they  should  be  placed  below  ground,  and  properly  designed 
switch  pillars  may  be  set  over  them,  or  preferably,  they  may  be  built  into 
a  wall. 

8.  The  foregoing  recommendations  maj^  be  applied  also  to  low-  and 
medium -pressure  pillars. 


NEW  BOOKS  AND  NEW  EDITIONS. 

[Copies  of  the  new  books  mentioned  below  can  be  obtained  post  fref  from  The  Ele  c- 
TRiciAN  Offices  on  payment  of  the  prices  indicated  in  parentheses.  It  is  only  necessary 
to  specify  the  number  when  sending  remittance.] 

643.  "  Elements  of  Highway  Engineering."'  By  A.  H.  Blanchard. 
I2s.  6d.net.  (13s.) 

644.  "  British  Standard  Specification  for  Charging  Plug  and  Socket 
for  Vehicles  Propelled  by  Electric  Secondary  Batteries."'  os.  net 
(5s.  3d.) 

645.  "  British  Standard  Specification  for  Wall  Plugs  and  Sockets 
(Five -ampere  two-pin,  without  earthing  connection)."     5s.  net  (5s.  3d.) 

646.  "  Aero  Engines."     By  G.  A.  Burls.     Ss.  (kl.  net  (8s,  lOd.) 

647.  "  Sandford  Fleming,  Empire  Builder."     By  L.  Burpee.    10^  6d. 

net  (lis.) 

648.  "  The  Theory  of  Valency."  By  J.  Xewton  Friend.  5s.  net. 
(5s.  3d.) 

649.  "Graphics  and  Structural  Design."  By  H.  D.  Hess.  12s.  M 
net  (13s.) 

650.  '"  Catalysis  and  its  Industrial  Applications."'     Bv   E.  Jobbing- 

2s.  6d.  net  (2s.  9d.) 

651.  "Modern  AVorkshop  Practice:  A  Manual  for  the  Use  of  Engi- 
neers, A])prentices  and  Students  in  Technical  Institutes."  By  E.  Pidl. 
5s.  net  (5s.  3d.)  ,j  , 

65?    "  Exercises  in  Practical  Physics."'     By  Schuster  and  Leels.  \ftf.' 
net  (7s.  4d.) 

653.  "The  Marine  Steam  Turbine."     A  practical  description  of  the 
Parsons   and   Curtis   marine   steam   turbines   ivs.  presently   constructed,, 
fitted    and    run.       By   J.    W.    M.    Sothern.       4th    edition.       18s.    net 
(I8s.  6d.). 

654.  "  Verbal  Notes  and  Sketches  for  Marine  Engineers.""  A  manual 
of  marine  engineering  })ractice.  Sth  edition.  By  ,1.  W.  M.  Sotlu-rn. 
15s.  net  (15s.  6d.). 

655.  "  Screw  Gritting  for  Engineers."'  By  E.  Pull.  2nd  edition. 
Is.  6d.  net  (Is.  9d.). 

656.  "  Applied  Mechanics."'     By  H.  Aughtie.     2s.  net  (2s.  3d.) 
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With  the  issue  of  THE  ELECTRICIAN  for  February  18  there  will  be 
issued  gratis  the  new  1916  Edition  of  the  Tables  of  the  British  Electric 
SupDiy  Stations,  including  the  undertakings  of  the  Electric  Power  Com- 
panies. 

With  the  issue  of  THE  ELECTRICIAN  for  Feb.  25  there  will  be  published 
gratis    the  annual  Tables  of  Colonial    and  some  Foreign    Electricity 
Supply,  &c. 

Vol.  LXXV.  of  "  The  ELECTEiciAy."     Bound  in  Publisher's  covers 
Price  17s.  6d.     Postage  U.K.  Is.  extra,  abroad  2s.  6d. 
Cases  for  binding  Vol.  LXXV.,  price  2s.  ;  post  free,  2s.  4d. 


"  ELECTRICIAN  "  VOLUMES  AND  BACK  NUMBERS. 

A  very  limited  number  of  Back  Volumes  and  Back  Numbers  of  The 
Electricxan  are  available.  The  difficulty  of  making  up  complete  sets 
of  Electeiciax  Volumes  is  increasingly  great ;  it  is  advisable,  therefore, 
that  early  application  should  be  made  for  these  volumes  and  numbers. 
Particulars  on  application. 

A  set  of  Electrician  Volumes  (First  Series)  for  the  period  November 
9,  1861,  to  May  28,  1864,  can  also  be  supplied.     These  Vols,  are  scarce. 


SPECIAL    NOTICE. 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,  but  not  later  than  WEDNES- 
DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  Official  Announcements,  Auctions  and  "  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


BRITISH  TRADE  AFTER  THE  WAR. 

In  our  last  issue  we  gave  a  brief  account  of  the  recom- 
mendations made  by  a  Sub-Committee  of  the  Advisory 
Committee  of  the  Board  of  Trade  with  respect  to  securing 
the  position  of  British  trade  after  the  war.  The  report  was 
only  issued  as  we  went  to  press,  and.  therefore,  we  were 
unable  to  comment  upon  it,  but  we  think  it  is  worth  while  to 
return  to  the  subject,  as  the  report  is  of  considerable  interest. 

The  first  point  that  will  probably  strike  the  reader  is  the 
comparatively  few  British  industries — namely.  13— with 
which  the  report  deals.  Reference  is  made  chiefly  to  what 
may  be  described  as  the  lighter  branches  of  industry. 
Although  paper  manufacture,  china,  earthenware  and 
electrical  apparatus  find  a  place,  there  is  no  reference  to  the 
textile  industry  and  the  many  heavier  branches  of  engi- 
neering. We  suppose  this  is  due  to  the  fact  that  the  Sub- 
Committee  was  a})pointed  to  report  on  the  steps  neces^'ary 
to  secure  the  position  of  firms  who  have  undertaken  indus- 
tries in  consequence  of  the  "  exchange  meetings  "  leading  up 
to  the  Ikitish  Industries  Fair  held  under  the  auspices  of  the 
H<»anl  of  Trade.  In  other  words,  the  report  is  practically 
limited  to  maimfactun^s  whicli  w(m«\  j^ri'vions  ii>  the  wai.  in 
(ierman  hands. 

The  Committee  appears  to  have  been  in  touch  with  repre- 
si'ntative.s  of  the  various  tr«des  considered,  and  therefore 
tJK'  opinions  expres.sed  should  carry  some  weight.  On  the 
»»thiM  hand,  the  names  of  witnesses  are  not  given,  though 
such  bodies  as  the  British  Electrical  and  Allied  Manufac- 
turt'rs"  Association  are  mentioned  as  being  officially  repre- 
sented.    Further,  only  the  trend  of  the  evidence  is  appa- 
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rent,  the  actual  evidence  not  being  given.  It  is  interesting 
to  note  that  the  value  of  industrial  scientific  research  was 
generally  recognised,  though  it  was  admitted  that  British 
manufacturers  and  workmen  have  not  always  shown  them- 
selves in  the  past  sufficiently  appreciative  of  the  value  of 
such  work,  or  of  technical  training.  The  representatives  of 
some  of  the  industries  expressed  a  strong  desire  for  Govern- 
ment assistance  towards  certain  investigations.  Further, 
it  was  felt  that  greater  importance  should  be  attached  to 
technical  training  in  this  country,  though,  on  the  other  hand, 
it  was  admitted  (in  connection  with  the  jewellery  trade) 
that  in  Birmingham  it  was  difficult  to  induce  boys  to  attend 
art  classes  even  when  their  fees  were  paid,  and  when  they 
were  given  time  to  attend  the  classes  in  the  afternoon,  and 
that  in  the  jewellery  trade  the  apprenticeship  system  had 
broken  down  altogether.  We  doubt  if  there  is  any  remedy 
for  this  except  the  German  one  of  compulsion.  In  certain 
directions  employers  and  employed  alike  failed  to  appre- 
ciate the  full  importance  of  technical  training,  though  it 
seems  that  there  is  a  marked  improvement  in  this  direction 
in  the  glass  industry. 

A  recommendation  is  made  that  the  United  Kingdom 
copyright  law  should  be  brought  into  line  with  that  of  the 
United  States.  Exactly  what  is  meant  by  this  we  do  not 
understand.  At  present  it  is  impossible  for  the  majority  of 
authors  to  obtain  copyright  in  the  United  States,  because 
they  cannot  afford  to  have  their  works  printed  over  there, 
and  so  it  is  easy  for  American  authors  and  publishers  alike 
to  adopt  methods  of  piracy.  But  all  such  matters  resolve 
themselves  into  those  of  mutual  interests.  If  a  threat  of 
similar  measures  would  induce  the  United  States  to  adopt  a 
copyright  law  similar  to  our  own,  then  by  all  means  let 
us  make  such  a  threat,  but  we  certainly  cannot  admit  that 
the  copyright  law  of  the  United  States  is  one  to  be  copied. 
This  part  of  the  report  would  have  been  more  valuable  if 
some  of  the  members  of  the  Committee  had  been  identified 
with  copyright  and  the  working  of  patents. 

In  regard  to  patents,  much  might  be  done  to  bring  about 
an  improvement,  as  we  have  said  on  previous  occasions,  but 
it  must  not  be  thought  that  the  system  adopted  by  Germany 
or  by  the  United  States  results  in  only  valid  patents  being 
granted.  What  we  should  like  to  see,  among  other  things, 
is  the  adoption  of  patents  for  the  British  Empire  as  a  whole, 
and  a  similar  measure  in  regard  to  trade-marks.  It  might 
take  some  considerable  time  to  bring  everything  into  line, 
owing  to  the  fact  that  existing  patents  or  trade-marks  in  a 
colony  should  not  be  rendered  invalid  by  the  granting  of  a 
patent  or  a  trade-mark  in  this  country ;  but  the  ideal  is  worth 
an  effort,  and  can  only  be  rendered  more  difficult  of  attain- 
ment^by  being  deferred. 

From  time  to  time  we  have  heard  much  made  of  the  point 
that  cheaper  transport  facilities  are  given  to  Continental 
goods  than  to  goods  by  our  own  manufacturers  in  this 
country.  The  report  just  issued  is  of  a  judicial  character, 
and  there  does  not  seem  to  be  So  much  evidence  in  favour  of 
this  idea  as  might  have  been  expected.  It  must  be  remem- 
bered, for  example,  that  foreign  goods  are  liable  to  come  over 
in  shiploads  for  which  specially  favourable  rates  can  be 
quoted,'Jas  against  charges  for  small  quantities.  On  the 
other  hand,  it.  is  admitted  that  the  German  export  trade 
has  been  largely  stimulated  by  the  specially  low  rates 
granted  by  the  German  railways.  The  suggestion  has  been 
put  forward  that  an  impartial  tribunal  of  the  Government 
should  be  set  up  to  adjust  grievances  existing  between 
railway  and  transport  companies  and  traders,  but  the 
opinion  was  expressed  that  the  Railway  and  Canals  Com- 
mission is  not  a  suitable  body  for  this  purpose.     As  an 


example  of  the  difficulties  to  be  faced  in  this  direction  is  the 
fact  that  before  the  war  German  manufacturers  on  the 
Rhine  could  obtain  their  supplies  of  clay  from  Dorset, 
Devon  and  Cornwall  at  a  cost,  of  carriage  'Js.  per  ton  less 
than  the  cost  at  which  the  same  clays  from  the  same  ports 
could  be  placed  at  the  factories  in  the  Potteries.  In  making 
a  statement  of  this  kind  we  think  that  an  analy.sis  of  the 
charges  should  also  be  given.  Our  raihvavs,  on  the  one 
hand,  are  burdened  with  much  unproductive  capital ;  and 
our  canals,  on  the  other  hand,  are  mostly  in  the  hands  of 
railway  companies  who  have  no  great  inducement  to  work 
them.  Moreover,  the  cost  of  obtaining  Parliamentary' 
powers  is  a  drag  on  enterprise  of  this  character.  A  detailed 
analysis  should  throw  some  fight  on  th&se  matters,  and 
show  whether  less  handling  is  required  in  the  case  of  trans- 
port to  the  German  works.  There  is  no  use  in  making 
vague  statements — we  have  too  many  of  them.  It  is 
neces.?ary  to  go  to  the  root  of  the  matter  if  there  is  to  be 
a  useful  result. 

One  of  the  recommendations  made  by  the  Sub-Committee 
is  that  there  should  be  a  Ministr}^  of  Commerce  charged 
solely  with  the  safeguarding  and  extension  of  British  industr\- 
and  trade.  We  think  there  is  no  question  that  such  a  body 
should  be  formed,  the  only  point  being  whether  an  effi- 
cient body  of  this  kind  could  be  obtained  simply  by  re- 
organising the  Board  of  Trade.  It  is  always  difficult, 
however,  to  break  away  from  set  traditions,  and  there  is  a 
good  deal  to  be  said  in  favour  of  the  view  expressed  by  one 
of  the  witnesses  that  a  Ministr}^  of  Commerce  should  not 
only  promote  trade  but  champion  its  cause  against  other 
departments  which  seek  to  impose  restrictive  conditions, 
and  that  on  this  account  the  Board  of  Trade  is  unsuitable, 
as  it  issues  regulations  in  regard  to  public  safety  and  other 
numerous  regulations  of  this  character.  The  recent  action 
of  the  Board  of  Trade  in  regard  to  the  Bill  of  the  Yorkshire 
Electric  Power  Co.  is  a  case  in  point.  On  the  other  hand 
we  see  no  reason  why  the  Board  of  Trade  should  not  be  re- 
formed into  a  body  very  much  more  useful  than  it  is  at  pre- 
sent— it  is  already  more  useful  than  it  was  some  years  ago. 

Lastly,  we  come  to  the  delicate  subject  of  tarifi  protection. 
This,  on  the  part  of  trade  representatives,  was  considered  to 
be  more  important  than  any  other  point,  and  a  general  fear 
was  expressed  that  imemdiately  after  the  war  this  countrv 
would  be  flooded  with  German  and  Austro-Hungarian  goods 
sold  at  almost  any  price.  We  thoroughly  agree  with  this 
view  of  the  future,  and  we  think  it  would  be  ioUy  to  dis- 
regard it.  Very  naturally  the  position  is  felt  most  keenly  by 
those  firms  who  have  taken  up,  sometimes  at  the  instance  of 
the  Government,  the  manufacture  of  products  which 
formerly  came  from  Germany.  They  are  naturally  reluctant 
to  commit  themselves  to  further  capital  outlay  on  account 
of  these  particular  lines  of  manufacture  unless  the  Govern- 
ment is  willing  to  come  to  their  ass-stance.  It  appears  to 
us  that  some  measure  of  protection  in  these  cases  will  be 
necessary,  or  at  least  a  means  of  ready  retaliation.  We 
notice  that  Sir  Albert  Spicer,  one  of  the  membei-s  of  the 
Sub-Committee,  is  of  the  opinion  that  the  question  of  such 
tariffs  can  be  left  until  after  the  war.  We  disagree  with 
this  view.  As  a  nation  we  move  slowly.  After  the  war  the 
Germans  will  not  wait  for  us  to  enact  legislative  measures  ; 
they  will  swamp  our  markets  without  delay,  and  we  should 
be  prepared  for  this  by  having  our  protective  measures 
ready.  We  trust  that  the  report  will  not  suffer  the  fate  of 
most  other  reports,  though  in  our  opinion  it  is  not  sufficiently 
comprehensive.  Generally  speaking,  we  have  had  more 
than  enough  talking ;  it  is  a  time  for  action,  and,  therefore, 
let  the  Government  formulate  their  plans  without  delay. 
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SELENIUM  CELLS.* 

BY  \V.  R.  COOPER,  M.A..  B.SC. 

Summ/tn/. — A  general  account  is  given  c>(  the  properties,  of  the  various 
varieties  oif  Kelenium,  this  heing  followed  by  a  cliscufsion  of  the  cfTects  oi 
light,  the  dependence  of  .sensitiveness  on  wa\e  length  atid  the  measure- 
ment of  sensitiveness.  In  the  latter  part  of  the  artiele.  is  given  some 
account  of  the  theories  which  have  been  put  forward  t^  account  for  these 
facts.  In  conclusion  sornr-  details  of  construction  are  <;iven,  and  applica- 
tions are  briefly  described. 

Increasing  attention  lias  of  late  been  given  to  the  iitilisa- 
tion  of  selenium,  an<I  therefore  a  short  account  of  the  pro- 
perties of  this  element  may  be  of  interest. 

The  effect  of  light  upon  selenium  may  be  divided  into  two 
general  cla.sses  as  follows  : — 

I.  When  light  falls  upon  what  is  called  "  metallic  "  or 
crystalline  selenium  its  electrical  conductivity  is  affected 
and  generally  increases. 

II.  If  one  of  the  plates  of  a  voltaic  cell  is  made  of  crys- 
talline selenium,  the  E.M.F.  of  the  cell  varies  (positively  or 
negativelv  according  to  the  elements)  when  light  is  allowed 
to  fall  on  the  .selenium  plate. 

An  electrical  effect  can,  therefore,  be  obtained  by  the 
action  of  light  (a)  by  making  selenium  part  of  a  circuit 
through  which  a  current  is  flowing,  since  the  value  of  the 
current  will  change  with  the  illumination  of  the  selenium  ; 
or  (h)  by  using  selenium  voltaically  without  any  extraneous 
E.M.F.  Selenium  resi.stances  made  up  in  such  a  way  as  to 
be  suitable  for  method  (a)  are  commonly  called  seleniimi 
cells,  but  the  term  so  applied  is  a  misnomer,  and  should  be 
restricted  to  the  voltaic  cells  used  in  method  (b).  W.  (J. 
Adams  and  R.  E.  Dayf  found  that  light  is  also  capable  of 
producing  an  E..M.F.  in  selenium  itself. 

Oenkk.vl  Properties  of  Selenium. 

Selenium  was  discovered  in  1S17  by  Berzclius  in  the 
deposits  from  sulphuric  acid  chambers.  It  is  closoly  akin 
\t)  sulphur  in  many  of  its  properties,  and,  like  that  element, 
it  exists  in  several  allotropic  modifications.  The  informa- 
tion given  on  this  point  in  text-books  is  not  very  dependable, 
and  wr  shall,  therefore,  rely  upon  a  careful  investigation  of 
t  he  more  chemical  properties  bv  A.  P.  Saunders.  *  According 
to  this  investigator,  selenium  exists  in  the  three  following 
forms:  {!)  Vitreous  and  amorphous,  (2)  red  crystalline, 
jM'rhaps  in  two  closely  allied  forms,  and  (.'5)  grey  crystalline, 
or  nu'tallic.  which  is  conducting.  The  first  two  clas.'^es  are 
nonconducting,  in  the  three  following  ])aragiaphs  the 
properties  of  these  nullifications  are  given  in  detail. 

Vitreoux  and  Aniorphoua  Sel4'nium. —  If  any  variety  of 
selenium  is  heated  above  220°C..  it  forms  an  ordinary 
liipiid,  but  if  this  is  cooled  (juickly  it  becomes  more  and 
mon^  viscous,  renuiining  soft  even  below  tlO^C.  ;  but  at 
.{()('.  to  U)('.  it  becomes  hard,  and  is  then  known  as 
ritmnis  mlrniiini,  having  a  cenclioidal  glassy  f ractur«'.  in  its 
plastic  condition  it  nuiy  be  drawn  into  long  threads,  which 
are  transparent  and  of  a  riiby  colour  by  transniitte*!  light. 

If  .selenium  is  deposited  from  an  a<|ueou8  .solution  of 
selenious  acid  (for  example,  bv  pa.ssing  a  current  (»f  suljduir 
dio.xide  through  the  soluti(»n)  a  precipitate  is  ftbtained 
which,  when  drv.  forms  an  imj)alpable  powder  with<nit  any 
trace  of  crvstallitie  form.  Thi.s  is  known  as  anmrphnuji 
.srii  t)ium. 

Vilreoiis  selenium  gives  a  red  streak  on  pa|XM".  When 
powdered  it  is  gray  ;    but  if  powdered  verv  line  it  heromes 

•  From  A  ferthroniinft  edition  of  "  l*rininry  lUftni* o."  '  t.^ 

t  Pn>rrr,iinqt>.  Huynl  S«»oiotv.  Vol.  XXV.,  p.   11:?.  1  ST<i. 
X  Journnl ../  Phytltral  rA»mi.«fry.  Vol.  IV..  p.  42.1.  \\M¥). 


red,  and  is  then  indistingui.shable  from  the  red  amorphous 
selenimn. 

If  amorphous  selenium  is  warmed  to  40°C.  it  darkens  and 
coagulates  to  a  soft  mass,  which,  on  cooling,  becomes  hard 
and  brittle,  assuming  somewhat  the  features  of  the  vitreous 
form. 

Apparently  the  vitreous  and  amorphous  varieties  differ 
only  in  the  state  of  aggregation.  It  is  found  that  liquefied 
selenium  is  slightly  soluble  in  carbon  bisulphide.  Also, 
freshly  precipitated  amorphous  .selenium  under  certain 
conditions  is  soluble  in  water,  and  is  then  known  as  soluble 
selenium.  This  property,  however,  is  lost  with  the  lapse 
of  time. 

The  vitreous  form  is  quite  stable  by  itself  at  ordinary 
temperatures,  and  is  the  form  in  which  selenium  is  ordinarily 
sold. 

The  specific  gravity  of  amorphous  selenium  is  4-26  and  of 
vitreous  selenium  4-28. 

Red  Crystalline  Selenium  {non-conducting). — This  variety 
separates  from  solutions  in  carbon  bisulphide,  or  it  may 
be  obtained  by  allowing  the  vitreous  or  amorphous  form 
to  stand  in  carbon  bisulphide,  or  soem  other  solvents, 
at  ordinary  temperatures.  Saunders  is  of  the  opinion  that 
it  is  probably  able  to  exist  in  two  different  forms,  both 
belonging  to  the  same  crystal  system  and  both  soluble  in 
carbon  bisulphide.  There  are  indications  of  an  unstable 
melting  point  at  217°C.  The  specific  gravity  of  red  crvs- 
talline  selenium  is  4-28. 

Grey  Crystalline  Selenium  iconductitig). — The  grey  crys- 
talline, or  metallic,  form  is  obtained  from  the  other 
varieties  by  heating,  and  in  the  presence  of  certain  liquids 
this  change  takes  place  even  at  ordinary  tempera- 
tures. This  variety  may  be  regarded  as  the  stable  form 
of  selenium,  into  which  the  other  forms  tend  to  pass,  being 
sta])le  at  all  temperatures  up  to  the  melting  point,  which  is 
217  deg.  The  other  forms  are  unstable,  the  red  crystalline 
being  intermediate  between  the  grey  crystalline  and  the 
vitreous.  Although  it  is  a  simple  matter  to  change  from  the 
two  other  varieties  into  the  grey  crystalline,  Saunders  was 
unable  to  bring  about  a  change  in  the  reverse  direction. 

It  has  been  noticed  by  some  observers  (notably  by 
Saunders)  that  quinoline  and  some  kindred  organic  bodies 
have  the  propertv  of  converting  amorphous  selenium,  at 
least  superficially,  into  the  metallic  form. 

Selenium  is  polymorphous,  the  form  of  the  crystals 
depending  on  the  conditions  in  which  they  are  produced. 
F.  ('.  lirown*  has  obtained  a  number  of  different  forms  by 
vaporising  selenium  and  allowing  it  to  condense  on  a  cool 
surface.  All  these  were  conductors  of  electricity,  and  all 
but  one  were  doubly  refracting.  Some  crystals  are  soluble 
in  carbon  bisulphide  and  some  are  insoluble. 

The  specific  gravity  of  grey  cr}'^talline  selenium  is  4-80. 

Elidric  Conductivit;!. — The  resistivity  is  high,  being 
of  the  order  of  2x10*^  ohms  per  centimetre  cube  in  the 
dark;  but  the  figure  varies  enormously,  according  to  the 
mode  of  preparation  and  with  the  value  of  the  applied  P.D. 

There  ha.s  been  some  discussion  as  to  whether  the  con- 
duction is  simply  metallic  or  whether  it  is  electrolytic  in 
its  charHct4'r.  In  support  of  the  electrolytic  view  there  is 
the  fact  that  the  resistance  is  generally  found  to  vary  with 
the  api>lied  pre.ssure  ;  in  other  words,  the  resistance  does 
not  simply  follow  Ohm's  law.  but  decreases  in  proportion 
to  the  P.I),  when  this  is  small,  the  original  state  being  slowly 
re<riiiiied  when  the  jire.ssure  is  removed.  The  propor- 
t'cni.ilitv  and  the  lag  arc  noticeable  in  Fig.  1,  which  is  due 

*  ri.,j.,cal  Rrvinr.  Vol.  IV.  (2nd  wries),  p.  85.  1014. 
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to  L.  S.  McDowell.*  Moreover,  after  a  current  has  been 
flowing,  it  is  found  that  the  selenium  is  polarised  ;  but, 
unlike  the  corresponding  phenomenon  in  electrolysis,  the 
E.M.F.  of  polarisation,  according  to  Luterbacher,f  is  in  the 
same  sense  as  the  current  by  which  it  is  produced  ;  in  other 
words,  the  polaiisation  current  flows  in  the  same  direction 
as  the  current  that  has  been  applied,  instead  of  in  the 
inverse  direction.  The  polarisation  so  produced,  therefore, 
differs  essentially  from  what  is  generally  meant  by  this  term. 
On  the  other  hand,  W.  G.  Adams  and  R.  E.  DayJ  found  that 
the  polarisation  was  in  the  opposite  direction  to  the  current 
by  which  it  was  produced. 

The  variation  of  resistance  with  the  applied  pressure,  as 
observed  by  J.  Luterbacher,§  is  very  large,  as  seen  in 
Fig.  2,  and  to  fall  of!  consideralDly  at  the  higher  voltages. 
The  curve  is  approximately  a  parabola.  Alternating  current 
produces  the  same  effect,  but  not  to  such  a  marked  degree. 
This  is  shown  in  Fig.  3.  Possibly  the  smaller  effect  at  the 
higher  pressures  may  be  due  to  the  fact  that  a  steady  state 
is  reached  more  slowly  with  high  than  with  low  pressures  : 
the  creeping  is  greater,  as  pointed  out  by  Ries.|]     Any 
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heating  up  of  tlie  selenium  by  the  passage  of  the  current 
would  also  lower  the  resistance,  but  it  is  pointed  out  by 
Luterbacher  that  the  effect  of  such  heat  would  be  least  with 
small  currents,  whereas  the  reduction  of  resistance  is  more 
marked  with  the  smallest  currents  than  with  larger  currents. 
A  curve  showing  the  heat  produced  is  given  in  Fig.  103. 

E.  E.  Fournier  dAlbe^f  has  shown  that  the  variation  in 
the  resistance  for  all  pressures  above  1  volt  is  proportional 
to  the  logarithm  of  the  voltage.  The  observations  in  one 
case  were  carried  beyond  100  volts. 

On  the  other  hand,  V.  Ohiarini**  found  that  the  P.D. 
required  to  cause  a  current  to  flow  varied  from  as  low  a 
value  as  002  up  to  0-9  volt ;  and  A.  H.  Pfundff  found  that 
certain  old  selenium  resistances  failed  to  show  polarisation, 
even  when  the  applied  pressure  was  as  high  as  110  volts. 

A.  Pochettino+i  states  that  if  the  primary  current  is  not 

*  Physical  Review,  Vol.  XXIX.,  p.  1,  1909. 

t  The  Electrician,  Vol.  LXVII.,  p.  736. 

X  Proceedings,  Royal  Society,  Vol.  XXV.,  p.  113,  1876. 

§  Loc.  cit. 

II  Annalen  der  Physik,  Vol.  XXXVI.  p.  1.055,  1911 ;  Science  Abstracts , 
1912,  No.  1428. 

^  Proceedings,  Royal  Society,  Vol.  LXXXVI.,  p.  452,  1912. 

**  Aiti,  4ccademia  dei  Lincei,   Vol.  XVIII.,  p.  246,   1909;  Science 
Abstracts,  1909,  No.  884. 

tt  Physical  Review,  Vol.  XXVIII.,  p.  324,  1909. 

XX  Nuovo  Cimento,  Vol.  XVI.,  p.  381,  1908  ;  Science  Abstracts,  1909 
No.  693. 


applied  for  more  than  two  minutes  the  initial  intensity  of 
the  .secondary,  or  polarisation,  current  increases  with  the 
voltage  applied  and  with  the  square  root  of  the  time  of 
application.  The  polari.sation  currents  continue  for  a  con- 
siderable time.  Thus,  taking  the  case  of  the  application 
of  •">4  volts,  the  secondary  current  was  1,K>0/  lO"'-*  ampere 
seven  seconds  after  the  primarv  current  ceased,  and  wa.s 
still  8x  10-»  after  2,010  seconds." 
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Fig.  2. — Variation  of  Resistance  of  Selenium  with  Applied 

P.D.  (Luterbacher). 

By  allowing  the  selenium  to  discharge  through  a  galvano- 
meter immediately  after  cutting  ofE  the  applied  pressure 
polarisations  were  observed  by  Luterbacher*  varying  from 
7  to  22  millivolts.  Assuming  that  the  galvanometer  was 
of  high  resistance,  this  shows  a  very  small  E.M.F.  of  polarisa- 
tion, but  possibly  its  value  falls  very  rapidly.  In  any  case, 
we  cannot  look  upon  polarisation  as  an  explanation  of  the 
fall  in  resistance,  for  it  would  have  to  reach  an  extraordinary 
high  value  to  produce  any  noticeable  effect  with  applied 
pressures  of  100  volts. 
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Fig.  3. — Comparison  of  Continuous  and  Alternating  Pressures 
AS  Affecting  the  Resistance  of  Selenium  (Luterbacher). 

It  seems  difficult  to  accept  an  electrol}i:ic  view  of  the  con 
ductivity,  because  we  are  dealing  with  a  single  element, 
unless  selenimn  is  capable  of  splitting  up  into  two  ions 
which  are  identical  chemically,  but  w^hich  differ  electro- 
chemically,  one  being  electro-positive  to  the  other. 

*  hoc.  cit. 
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The  conductivity  between  an  electrode  and  selenium  is 
to  some  extent  unilateral.* 

F.  C.  Brownf  has  shown  that  mechanical  pressure  causes 
an  increase  in  conductivity.  A  resistance  of  96,000  chms 
at  atmospheric  pressure  was  reduced  to  63,000  ohms  at  a 
pressure  of  218  kg.  per  square  centimetre,  the  pressure  being 
applied  hydraulically. 

It  has  been  pointed  out  by  both  Giltay  and  F.  C.  Brown + 
that  the  conductivity  is  increased  b}'  abrasion  ;  for  example, 
by  filing.  The  selenium  recovers  its  original  condition  after 
about  a  month. 

Selenium  generally  has  a  positive  temperature  coefficipnt 
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Fio.  4. — Varfation  of  Resistance  vtith  Time  of  Exposire 

(Torda). 

of  resistance.  Ries§  distinguishes  two  forms  of  crv.stalline 
selenium,  which  he  terms  a  and  /9.  The  a  modification  has 
a  negative  temperature  coefficient,  and  is  obtained  by 
heating  up  to  temperatures  below  200°C.  (the  transforma- 
tion being  most  complete  by  prolonged  heating  at  195°C.), 
followed  by  rapid  cooling.  The  /3  modification  has,  within 
certain  limits,  a  positive  temperature  coefficient,  and  is 
obtained  by  heating  at  temperatures  above  200'C. 

The  Effect  of  Light. 

Lii//U-Posilive  Selenium. — The  usual  effect  produced 
by  increasing  the  illumination  of  crvstalline  selenium 
IS  a  diminution  of  resistance.  Generally  the  comparison  is 
made  between  what  may  be  termed  the  "  dark  resistance  "' 
{i.e.,  the  resistance  of  the  selenium  when  all  light  is  ex- 
cluded) and  the  resistance  when  the  illumination  has  some 
definite  value. 

The  effect  obtained  is  illustrated  by  the  curves  in  Fig.  4. 
From  these  it  is  seen  that  the  change  in  conductivity  is  not 
instantaneous  ;  it  is  at  first  rapid  and  proportional  to  the 
time  of  exposure,  but  it  vory  soon  becomes  slower  and  .slower 
until  a  steady  state  is  reached.  Hours  may  be  retjuired 
for  the  steady  state  to  be  attained.  This  time  lag  is  known 
by  the  name  of  inertia.  Although  two  selenium  resistances 
may  have  the  same  sensitivene.Hs  (i.e.,  they  may  ultiinatelv 
change  in  conductivity  to  the  same  ext<Mit  on  e.xposure  to  a 
given  illumination),  they  may  differ  mat<'rially  in  lag,  so 
that  the  effect  of  a  given  illumination  for  a  brief  period  inav 
be  very  different.  Lag  is  more  apparent  in  recovery  than 
in  exeitation. 

A  feeble  illumination  produces  its  full  effect  lesji  rapidlv 
than  a  strong  ilhuuination.     For  example,  Pfund  gives  the 

•  Chiarini,  Joe.'  cit. 

+  Phi/.^ical  lifvinr.  Vol.  TV.,  p.  85.  IJIU. 

t  Ph)/sdnli9chr  ZfU.*chrin,  Vol.  XIII..  p.  R69,  1012  ;  Scunc*  AUUa<u, 
1013.  No.  2:i2. 

i  I''  '.<  JZci/*rArift,  Vol.  IX.,  p.  228,  1908;    ScUme*  AttttracU, 

UH)8,  I, 


figures  3  minutes  and  L5  seconds  respectively  for  two  such 
cases.  In  considering  these  matters  it  must  be  borne  m 
mind  that  these  observations  refer  to  selenimn  in  thin  layers. 
AVhen  the  light  is  removed  or  reduced  the  selenium  pro- 
ceeds to  recover  its  initial  conductivity,  but  here,  again,  the 
effect  is  not  instantaneous.  In  fact,  recoverv  curves  are 
characterised  by  a  slower  action  than  the  excitation  curves, 
a  fact  which  is  illustrated  in  Fig.  5.  The  time  of  recoverv 
generally  increases  with  both  the  intensity  and  the  duratioii 
of  the  excitation,  and  for  this  reason  long  exposures  are 
avoided,  as  far  as  possible,  where  selenium  is  used  for 
practical  purposes. 
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Fig.  5. — \'arl4Tion  of  Recovery  with  Time  of  Excitation 

(Torda). 

Prolonged  exposure  sometimes  causes  a  duninution  of  the 
effect  first  produced.  This  has  been  observed  by  F.  C. 
Brown*  in  the  case  ot  resistances  made  by  Giltay  (of  Delft, 
in  Holland).  Such  curves  are  reproduced  in  Fig.  G. 
Generally,  however,  prolonged  exposure  has  no  such  effect. 

Lifjht-Xegative  Selenium. — Although  the  effect  of  in- 
creased illumination  is  generally  to  give  increased  .con- 
ductivity, the  reverse  effect  has  been  observed.  So  far,  the 
method  of  producing  the  negative  variety  of  selenimn  is  not 
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well  understood.  F.  C.  Brownf  has  found  that  such* 
selenium  can  be  obtained  bv  placing  the  amorphous  variety 
in  a  mercury  vacuum  until  it  becomes  black,  after  which 
it  is  pressed  between  electrodes.  Even  at  atmospheric 
pressures  this  change  takes  place  if  selenium  is  held  over 
heated  mercury.     It  does  not  seem  to  be  due  to  the  absorp- 

'  HnicH-,  Vol.  XXXIir.  p.  1.  1911. 
t  •    ;.  ..  jV  Rdiac,  Vol.  11.,  p.  153,  1913. 
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tion  of  mercury  vapour.  This  method  of  producing  a  super- 
ficial conducting  fihn  was  discovered  many  years  ago  by 
R.  J.  Moss,*  and  may  be  carried  out  either  in  vacuo  or  by 
placing  the  selenium  in  mercury. 

The  properties  of  light-negative  selenium  have  been 
studied  by  Lilah  B.  Crum.t  Although  the  general  effects 
observed  were  simply  the  inverse  of  those  shown  by  light- 
positive  selenium,  they  were  characterised  by  great  un- 
steadiness and  uncertainty.  For  example,  cases  were  found 
in  which  both  positive  and  negative  results  were  obtained 
from  the  same  resistance  alternately  within  a  period  of  a  few 
jniimtes. 

Negative  efE(;cts  have  also  been  observed  by  A.  Pochettino 
and  G,  C.  Trabacchi.J 

Lit /ht' Neutral  Selenium. — -A.  Kuothe§  found  that  when 
sublimed  selenium  was  exposed  to  sulphur  dioxide  gas  it 
became  a  very  good  conductor,  but  was  insensitive  to  light. 

{To  he  coiUinaed,) 


ARTIFICIAL  INSULATING  MATERIALS. 

{Concluded  from  jHKje  QU'd  .) 

Messrs.  Mosses  &  Mitchell  arc  identified  with  vulcanised  fibre, 
manufactured  ?,t  their  factory  in  the  United  States.  This  well-known 
material  is  supplied  in  t^\'o  qualities — namely,  the  hard  and  the 
flexible.  The  hard  grade  very  closely  resembles  horn  in  its  con- 
sistency. It  is  exceedmgly  tough  and  strong,  resistmg  enormous 
compressive  strains  and  retaining  its  elasticity  under  all  ordinary 
conditions.  It  can  be  readily  turned,  drilled,  riveted,  screwed, 
punched  and  will  take  a  clean  strong  thread ;  moreover,  it  takes  a  fine 
])olisb.  But  it  cannot  be  moulded.  The  flexible  material,  Avhich  is 
specially  treated  durhig  manufacture,  very  closely  resembles  leather. 
It  is  principally  used  for  packings  and  similar  useS;  being  uninjured 
by  water,  grease  or  oil.  Messrs.  Mosses  &  Mitchell,  not  only  supply 
vulcanised  fibre  in  tubes,  sheets  and  rods,  but  also  are  equipped  for 
turning  out  a  variety  of  shapes,  and  are  the  original  manufacturers 
of  vulcanised  flbre. 

Messrs.  G.  Schultz  &  Co.,  Ltd.,  of  London  (a  British-owned 
company),  are    now   manufacturing   Pertinax    at    their  works    in 


4. — rEKTlNAX    ANO    MlCA    ARTICLES    UV    MeSSRS.    (!.    SCHULTZ    &   Co. 


]\Ianchester.  From  one  of  our  recent  articles  it  will  be  rcmcmberetl 
that  this  material  is  composed  of  laminations  of  insulating  paper 
cemented  together  with  a  sjiecial  adhesive  by  means  of  heat  and 
pressure  treatment  in  patent  tube  mills.  The  tubes  which  are  tlius 
formed  are  of  a  very  compact  nature  and  have  a  high  dielectric 
strength.  The  pressure  exerted  by  the  tube  mills  is  sufficient  to  cause 
exclusion  of  all  air,  wliich  is  sometimes  found  in  tubes  made  by  other 
processes,  and  hence  the  material  has  a  correspondingly  higher 
specific  gravity.  The  smallest  tubes  have  a  diameter  of  about 
^  in.,  and  larger  tubes  are  made  up  to  any  diameter  desired. 
This  material  is  also  manufactured  into  sheets  and  plates  varying 

*  Chemical  News,  Vol.  XXXIII.,  p.  203,  1876. 

t  Physical  Review,  Vol.  XXXIII.,  p.  538,  1911. 

t  Nuovo  Cimento,  Vol.  XIII.,  p.  286,  1907  ;    Science  Abstracts,  1907, 

No.  1  561.  ^^- 

?  Elektrotechnische  Rundschau,  Vol.  XXI.,  p.  23,  1903  ;    Science  Ab- 
stracts, 1904,  No.  152.  , 


in  thickness  from  about  2  mm.  up  to  2  in.',  suflSciently  hard  to  be 
used  a3  base  plates  for  electrical  instruments,  and  are  found  to  bo 
satisfactory  on  warships,  where  the  concu-ssion  of  tho  gun.s  leads  to 
the  breakage  of  ordinary  materials. 

Certain  grades  of  Pertinax  may  be  used  in  hot  oils  without  being 
affected  in  its  mechanical  and  electrical  properties.  The  electrical 
resistance  at  temperatures  over  80'C.  does  not  maintain  itself  as  well 
as  do  mica-built  tubes  and  plates,  and  this  appears  to  be  the  only  dis- 
advantage of  the  material.  Even  this  defect  may  be  overcome  by 
building  such  tubes  \vith  interior  layers  of  mica.  In  other  respects 
the  makers  state  that  the  electrical  insulation  and  dielectric  strength 
of  Pertinax  stands  very  little  behind  that  of  mica.  It  is  used  largely 
for  high-voltage  insulation  in  wireless  telegraph  in.stallations  and 
similar  work. 

This  firm  also  manufacture  mica  plates  made  u\)  of  mica  sj>Uttings 
with  suitable  adhesive  mater;al.  In  many  cases  the  mica  tutx;s 
are  interleaved  with  paper,  made  by  .special  tube-making  machine.s, 
similar  to  those  used  in  making  tubes  of  Pertinax.  ^Micanite  tubes 
and  slabs  are  made  which  will  resist  temperatures  up  to  8."><)'  to 
900°  without  losmg  their  mechanical  strength.  An  idea  of  tiie 
products  of  this  firm  is  given  by  Fig.  4. 

Messrs.  Turners  &  Manville  manufacture  a  numl)cr  of  materials 
of  which  we  give  some  account  below.  Ebony  Grade  "  .Sindanyo  " 
consists  of  an  asbestos  base  having  a  sjiecial  binder.  It  is  manufac- 
tured ui  the  form  of  sheets  'jnder  hydrauhc  pressure,  being  after- 
wards impregnated  with  an  insulating  compound  imder  a  s^iccial 
process,  and  is  suppUed  in  standard  sheets  measuring  3  ft.  by  4  ft., 
or  m  special  sheets  measuring  8  ft.  by  3  ft.  6  in.,  and  in  all  thicknesses 
ranging  from  J-  in.  to  2  in.  Rods  cut  from  sheets  can  also  be  supphed 
up  to  18  in.  m  length.  Ebony  "  Sindanyo  "  is  being  largely  used  as 
a  substitute  for  slate  and  marble  iix  switchboard  panels  and  other 
electrical  apparatus.  It  is  free  from  metaUic  veins,  possesses  high 
dielectric  proijerties,  and,  owing  to  its  high  mechanical  strength,  can 
safely  be  used  in  thinner  slabs  than  would  otherwise  be  necessar\'  in 
the  case  of  slate.  It  is  non-hygroscoi)ic  and  the  makers  state  it  ^v'ill 
neither  swell  not  warp  under  the  most  severe  conditions.  It  is 
recommended  for  use  as  a  base  where  the  temperatiu-e  does  not  exceed 
350°F. 

Plain  Grade  "  Smdanyo  "  possesses  fire-resistmg  properties  com- 
bined with  mechanical  strength.  It  is  supplied  in  standard  sheets 
measuring  3  ft.  by  4  ft.  or  in  special  sheets  measuring  8  ft.  by  3  ft.  6  in. 
and  in  all  thicknesses  ranging  from  I  in-  to  2  in.  Rods  cut  from 
sheet  can  also  be  furnished  up  to  18  in.  in  length.  This  material, 
while  possessing  no  stable  dielectric  qualities  has  mthstood  continuous 
temperatures  of  900°C.  successfully  mthout  cUsintegration.  Its 
mechanical  strength  under  this  temperature  was  but  shghtly  affected 
and  no  trace  of  flaws  or  warping  was  apparent.  It  is  well  adajited 
for  arc  deflectors,  parts  of  cooking  and  heating  imits,  &c. 

Vulcabeston  probably  represents  one  of  the  oldest  forms  of  insu- 
lating compomids  on  the  market,  and,  as  its  name  imphes,  it  consists 
of  an  asbestos  base  having  rubber  as  a  binder.  It  is  manufactured 
in  a  steam  press  and  can  be  supp.lied  in  either  sheet  or  moulded  form. 
Whilst  this  compound  possesses  a  relatively  low  mechanical  strength, 
averaging  about  3,600  lb.  per  square  inch  of  cross-section,  it  may  be 
considered  slightly  elastic,  iruismuch  as  it  is  not  brittle  and  will, 
therefore,  withstand  stresses  imder  which  other  materials  of  equal 
strength  would  fail.  It  possesses  a  dielectric  strength  of  80  volts 
per  mil  and  will  withstand  temperatures  up  to  300^F.  without 
alteration.  When  exposed  to  an  arc  or  Bmisen  flame,  volatile  con- 
stituents are  driven  off,  but  upon  removal  of  the  flame  ignition  is  not 
maintained.  Vulcabeston  is  stated  to  possess  an  absorption  of, 
approximately,  1-75  per  cent,  after  48  hours  inmiersion  in  cold  water. 
Mouldings  of  this  compound  possess  charact  .uistics  similar  to  those 
above  mentioned,  excepting  that  the  dielectric  and  hygroscopic  pro- 
perties are  higher.  Vulcabeston  in  both  forms  is  emuiently  suitable 
where  a  high-grade  material  possessuig  toughness,  durability  and 
insulatmg  qualities  are  essential.  It  can  be  supphed  in  standard 
sheets  measuring  18  in.  by  18  in.  and  in  all  thicknesses  varying  fix)m 
b\  in.  lo  |-  m.  It  can  be  moulded  into  almost  any  shape  and  is  used 
largely  for  insulatirg  bolts,  controller  parts,  &c. 

What  is  known  as  No.  201  Stock  Compound  is  of  the  phenol  group, 
having  as  its  base  asbestos  fibre  with  a  special  gum  as  a  binder.  It 
is  manufactured  in  a  steam  press  and  can  be  supplied  in  either  sheet 
or  moulded  form.  This  material  possesses  a  dielectric  strength  of 
180  volts  per  mil.  and  has  an  average  strength  of  8,975  lb.  per  square 
inch  of  cross  section.  Its  heat-resisting  qualities  are  exceptionally 
high,  it  being  capable  of  ^vithstanding  temjieratures  up  to  oOO^F. 
without  alteration.  Well  above  this  temperature  there  is  a  shght 
inclination  to  blister  on  the  sru*face.  Upon  subjecting  the  material 
to  the  action  of  a  Bunsen  flame  there  is  no  inclination  to  warp,  or  to 
maintain  ignition  after  the  flame  is  removed.  It  is  also  found  that 
the  mechanical  strength  is  increased  slightly  midcr  high  temperatures. 
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Thirt  compound  may  be  considered  non-hj-groscopic,  the  absorption 
(iftcr  48  hours  immersion  in  cold  water  averaging  0-6  per  cent,  and 
after  one  hour  immersion  in  water  at  212-F.  1-7  per  cent.  It  will 
resist  the  action  of  most  acids  both  concentrated  and  dilute,  and  is 
unaffe(;ted  by  the  presence  of  oil.  This  material  is  made  up  in  sheets 
measuring  18  in.  by  18  in.  and  ciin  be  supplied  in  thicknesses  ranging 
from  ,1,;  in.  to  |  in.  -Almost  any  form  of  moulding  can  be  made  from 
this  compound  with  accuracy,  both  with  or  without  metal  inserts, 
such  mouldings  being  carried  out  under  high  tern j)erat ores.  Jiotii  the 
density  and  uniformity  of  part*  can  be  guaranteed.  This  material 
ifl  partirularly  adapted  for  insulated  parts  of  heavy  electrical 
machiney  where  a  high  heat-resisting  material  combined  with  dielec- 
tric and  mechanical  qualities  are  essential. 

Articles  are  al.so  moulded  from  "  .I.-P."  Bakelite,  which  is  also  of 
the  phenol  group,  having  as  its  base  either  asbestos  or  wood  fiour 
with  a  special  gum  as  a  hinder.  It  is  manufactured  under  tem- 
perature in  a  steam  press  and  is  supplied  in  moulded  form  in  a  variety 


I'l.;.  5.— KxAMPLEH  OF  Moulded  Matkriai.  by  .Mkssrs.  Tiknkrs  ,v 

Mak\'iixk. 

The  inKtrumrnt  cover  is  in  ".J. P."  B.Tk<li((>.  the  Imhhin  in  Vnlcalx-Pton, 
and  tho  arc-shield  in  Elcctrobcstog. 

of  colours  i<i  mi'cl  different  i^^uirnments.  "J. -P."  Bakelite  with 
wood  flour  as  a  base  possessej;  k  dielectric  strength  of  ioO  volts  jier 
mil.  In  mechanical  strength  this  grade  stands  alone  amongst 
niouldr-d  compDumls.  averaging  13. 20(1  lb.  \>pr  square  inch  of  cross- 
Hertioti.  It  wifhslaiids  22."»  !•".  without  alteration  and  has  an  al)sorp- 
of  00  |MT  i-ent .  after  immersiim  in  cold  water  for  n  period  of  48  hours. 
Ill  wati-r  at  212  l'\  the  absorption  after  one  hour  immersion  averages 
0-.S2  ixM-  cent.  On  the  other  Imnd.  ".LP.'  Makclit«-  with  asbestos 
Hour  as  a  bn-f  lins  a  slinhtiy  lower  dielectric  strength,  but  will  with- 
Hlaiidtemjienifures  up  to  :)(K)'F.  without  alteration.  Its  absorjition  ' 
is  tvfliieed  to  HI  per  cent,  in  cold  water  and  0H5  ))er  cent,  in  hoiliiif; 
water  for  th»'  same  jX'riod.  The  nuchanienl  strength  i«  approxi- 
nuitely  the  siiitie  as  in  the  ciise  •f  the  w<»od  Hour  base.  ll<»th  grades 
mould  with  a  liif(h  finish,  parliculariy  the  woo<l  flour  grade,  which 
allows  of  a  jfiiiMsy  snrfnce.  Moth  can  licniouIdiMl  with  j;ri  uf  accuracy  ■ 
ttud  of  uniform  ilensity.  and  will  take  metal  ii'  .  ?<-  - ^'ly.     The 


wood  flour  grade  will  resist  the  action  of  nearly  all  acids  and  alkalis 
and  can  be  used  in  the  presence  of  oil.  This  eomiwund  is  particu- 
larly adapted  for  parts  of  electrical  apparatus  where  a  high  finish  and 
great  accuracy  is  essential,  such  as  for  instruments,  telephones,  and 
magneto  distributor  parts. 

"  Stavol  "  is  an  asbestos  and  rubber  compound  manufactured  in 
sheets  measuring  60  in.  by  50  in.  by  /,  in.  thick.  This  material  is 
of  a  flexible  nature  and  possesses  a  dielectric  strength  of.  approxi- 
mately, 100  volts  per  mU.  It  is  particularly  adapted  for  lining  con- 
troller cases,  feeder  pillars,  switch  boxes,  &c. 

C*  Another  moulded  material,  known  as  Elect robestos,  is  an  asbestos 
compound  possessing  high  heat-resisting  properties.  It  will  with- 
stand temperatures  up  to  900°C.  and  can  safely  be  used  on  circuits 
up  to  500  volts.  It  is  largelj'^  used  in  parts  of  heating  and  cooking 
aj)paratus  and  arc  lamps,  and  in  other  situations  where  high  fire- 
resisting  qualities  are  necessary. 

Messrs.  Turners  &  Manville  also  supply  various  forms  of  moulded 
compounds  where  mica  and  shellac  form  the  component  part^, 
particulars  of  which  are  gi\-en  in  the  accompanying  table.  Fig.  5 
.shows  the  character  of  work  by  this  firm. 

It  may  be  of  some  interest  to  mention  the  method  of  testing 
followed  I)y  Messrs.  Turners  &  Manville.  Heat  tests  are  made  to 
(ictermine  the  point  at  which  the  insulation  first  begins  to  change, 
cither  by  softening  or  by  swelling.  For  this  purpose  the  test  piece 
is  j)laced  in  mercury  at  the  bottom  of  a  cylinder,  and  has  resting  upon 
it  tlnee  points  supporting  a  weight,  the  full  pressure  of  the  weight 
being  carried  by  the  points.  There  is  also  resting  oh  the  .surface  of 
t  he  test  piece  a  plate  free  to  move  if  the  test  piece  should  swell. 
Hoth  the  plate  and  the  weight  are  connected  to  arms  which  register 
on  a  dial.  These  arms  are  so  proportioned  that  should  the  test  piece 
soften  so  as  to  allow  the  points  to  penetrate  one-thousandth  of  an 
inch,  or  should  the  piece  swell  to  a  like  extent,  a  reading  on  the  dial 
is  noticeable.  Directly  over  the  test  piece  is  a  thermometer  which  is 
immersed  in  the  mercur}'  bath.  The  temperature  is  raii^ed  as  rapidly 
as  maj-  be  desired  by  means  of  heating  luiits.  When  the  pointer  has 
moved  to  an  extent  indicating  that  the  piece  has  softened  one- 
t  liousandth  of  an  inch  the  reading  of  the  thermometer  is  taken.  Such 
softening  does  not  mean  that  the  material  can  l>e  rea<lily  altered  in 
form  by  the  pressure,  of  the  fingers,  for  it  is  still  hard  and  can  only  be 
indented  l)y  a  knife  blade  on  applying  some  pressure. 

.Mechanical  tests  are  carried  out  on  a  testing  machine  of  20  tons 
capacity.  The  piece  to  be  tested  is  placpd  across  a  gap  |  in.  wide, 
and  the  load  is  concentrated  in  the  centre.  The  load  is  gradually 
increased  \intil  the  piece  gives  way.     The  strength  in  pounds  per 

3  PL 

.square  inch  is  that  calculated  from  the  formula  R^^  j,  »  in  which 

I'  equals  the  breaking  load,  L  is  the  length  of  gap,  b  the  breadth  of 
piece,  and  ti  the  thickness. 

In  making  absorption  tests  the  test  piece  is  placed  in  water  for 
48  hours,  the  weight  being  taken  before  and  after.  In  making  a  hot 
water  test  the  piece  is  jJaced  in  boiling  water  for  one  hour.  All  test 
jjieces  are  broken  sections,  thus  exposing  a  rough  surface  to  the  action 
of  the  water;  otherwise  in  some  materials  there  would  Ix*  no  change 
from  this  test. 

Messrs.  Watcington  &  Oo.,  Ltd.,  represent  in  this  cmintrj-  the 
Hemming  Mfg.  Co..  of  Garfield,  New  -Tersey,  their  pn^diicts  Innng 
known  under  the  trade  name  of  "  Hemit  "  insulating  material. 
N'arious  clasftes  must  be  distinguished.  Thus,  Hemit  "  A  "  is  a 
(lirect  substitute  for  ixircelain.  U  can  be  moulded  accurately  to  a 
s|)ccilic  size,  and  metal  parts  can  be  emitedded  in  it.  It  is  tougher 
than  jmreelain  and  less  brittle  and,  therefore,  less  liable  to  breakage. 
It    will    withstand   a  continuous    temjH-rature    of   OOO'F.    without 


Table  •*<'•"""  Vruptntf*  „t  ^itn.,h.li,.   c ,.,„,„/..  ^^^  yj^^,  btiugC.rouvd  Mica  and  AM^Io^. 

1      I         l^^—^M 

i>i- i.,(,iiM,.nt;th.  Mcchanicalstrength.       Heat  test. 


Duiiler. 


filacl-  Mifn —  I 

Suifiil.lr  for  outdoor  nn.iil.l.     Rhellnr  |  MI   v..|i^  jw-r  nnl    (upprox 

"«t-«.  i:».IKHt«.H8p.rmiM.) 

Ainu  Mr  i  Mii'n  ' 

Suitable  for  nutdimr  mould-     High  tittkdp  Khelliic 

inL'«.    Kiich    ns   trninwny 

'  \ '  ilicnd     equipment. 

Suitable  for  outdoor  work...     I/n\  vr.idr  f.hrl!n. 


Abeorptinn. 


»;«.■>  voltH  fxr  mil.  (npprox. 
I.H.lWi  yrsUp  p<r  min.t 


7,10:j  lb.  pT  square     I20^F. 
in.of  cross  j»ect  ion 


0  2  ix^r  <<rnt.  nfter  48 
hours  in  cold  water. 


8.fi00  lb.  jxT  square 
in.  of  croKs  »ection 


I.3ti-F I  0  16  |)er  cent,  after  4* 

'      hours  in  cold  water 


f<«. table  for  indoor  or  out  •  I  High  grade  nhellar 

F6r  inrtoc  r  wijrk  .  Shellne 

I 


is.-.  v..M>  ,«.  mil.  (approv.    6,8821b.  i>cr>mi,iu 
'  p«T  min.)        '      in.  of  c^o^^  section 

310  vnji*  p.r  mU.  (approx.    8,ol>0  lb.  jk-t  square 
1  a.20tt  >-p!t%  YKt  min. )         ,      m.  of  cro««s  section 

'"   ••■'•■'    pi    mtl     (approx      10,M>0  lb.  per  iquare 
i.JtHj  volt*  p«t  min.)  jn  ofcro*»»etion 


l:i4  F. 


0  15  jx^r  cent,  after  48 
hourt  in  cold  -A-ater. 


l44  F !o  15pcr  cent,  after  4S 

'      houre  in  cold  water. 

187=F I47  per  cent,  after  48 

Kourfe  in  cold  watfcr. 
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deterioration,  and  will  undergo  sudden  changes  of  temperature 
without  cracking.  It  is  unaffected  by  moisture  or  water  and  can, 
therefore,  be  used  out  of  doors.  It  will  also  withstand  dilute 
mineral  acids.   Its  dielectric  strength  is  stated  to  be  75  volts  per  mil. 

Hemit  "  B  "  can  also  be  moulded  in  all  forms,  and  possesses  con- 
siderable strength.  It  is  more  easily  worked  with  tools  than  Hemit 
"A."  For  this  reason,  it  is  recommended  where  Hemit  "  A  "  would 
not  prove  strong  enough  mechanically.  On  the  other  hand,  it  does 
not  resist  acids  nor  exposure  to  continuous  moisture,  though  it  is 
very  stable  under  all  climatic  conditions  indoors.  It  will  withstand 
a  continuous  temperature  of  400°F.  without  deterioration  and  does 
not  crack  under  sudden  changes  of  temperature.  The  dielectric 
strength  is  50  volts  per  mil. 

Hemit  "  C'  1  "  can  be  moulded,  but  is  limited  to  flat  shapes.  It 
is  very  strong  and  hard.  It  is  unaffected  by  moisture  or  water  and 
can,  therefore,  be  used  out  of  doors,  but  it  will  not  withstand  the 
action  of  acids.  On  the  other  hand,  it  will  stand  a  continuous  tem- 
jierature  of  800°F.  without  deterioration  ;  also  it  is  unaffected  by  the 
electric  arc  and  by  sudden  changes  of  temperature.  The  dielectric 
strength  is  50  volts  per  mil. 

Hemit  "C2"  is  limited  for  moulding  to  flat  pieces.     It  is  very 

strong  and  hard,  but  it  is  not  intended  for  use  where  it  is  subjected 

.  to  moisture  or  water,  as  moisture,  although  it  produces  no  physical 

or  chemical  change,  diminishes  the  dielectric  strength.     It  is  also 


Fig.  6. — Moulded  Articles^by  Messbs.  Watungton  &  Co. 

affected  by  acids.  The  heat-resisting  qualities  are  high,  and  the 
makers  state  that  the  material  will  withstand  a  continuous  tem- 
perature of  2,000°F.  without  deterioration.  Thus  it  is  unaffected 
by  the  electric  arc  and  by  sudden  changes  of  temperatures.  The 
dielectric  strength  is  30  volts  per  mil. 

Fig.  6  illustrates  some  of  Messrs.  Watlington  &  Co.'s  Hemit  products. 
Since  the  first  part  of  this  article  was  published  we  have  received 
a  communication  from  the  Damard  Lacquer  Co.,  of  Birmingham, 
stating  that  they  have  for  many  years  made  varnishes  from  syn- 
thetic resins.  Such  resins  give  rema.rkable  results  from  the  point 
of  view  of  insulation  and  immunity  from  corrosion.  Thus  a  thin 
sheet  of  this  material  has  been  found,  after  several  days  in  h^'dro- 
fluoric  acid,  to  remain  unattacked  ;  'mineral  acids  have  no  effect,  and 
many  oxidising  sa.lts,  such  as  potassium  permanganate,  have  very- 
little  action.  The  Company,  in  addition  to  making  snithetic  varnish 
for  building  up  insulating  material,  have  more  recently  taken  up  the 
manufacture  of  moulding  powders  with  the  same  base,  and  with  both 
organic  and  inorganic  fillers.  In  order  to  replace  supplies  which 
before  the  war  came  from  foreign  countries,  the  Company  have  put 
down  much  additional  plant  so  as  to  meet  aU  demands,  and  thus 
render  the  trade  independent  of  German  sources. 
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CORRESPONDENCE. 


"  BUSINESS -AND  ENGINKKKLNG." 

TO   THK   EniTORS   OF   THE   ELECTRICIAN'. 

Having  had  my  spirits  oonsidf-rably  depressed  this  evening 
by  reading  in  to-day '.s  paper  that  we  po.s.ses.s  in  Sandhurst  the 
only  niilitary  college  in  Europe  where  science  is  not  included 
in  the  curriculum,  1  turned  to  my  Klectrician  with  a  view  of 
discovcjing  an  antidcrte  ;  but  my  Lopes  were  dashed  to  the 
ground  by  finding  repeated,  in  a  prominent  position,  without 
so  much  as  an  inverted  comma,  the  extraordinary  statement 
that  '■  an  engineer  is,  as  a  rule,  a  poor  business  man." 

I  feel  this  statement  must  not  go  unchallenged  ;  in  my 
opinion  it  is  utterly  false  and  mistaken.  Surely  but  a  casual 
examination  of  affairs  will  show  that  the  majority  of  the  most 
important  manufacturing  engineering  businesses  have  been 
founded  and  managed  by  engineers.  Consider  also  the  elec- 
trical supply  industry.  Will  Mr.  Hatch,  the  author  whose 
words  you  have  quoted,  seriously  maintain  that  the  heads  of  the 
electricity  departments  of  Manchester,  Birmingham  and 
scores  of  other  large  cities  are  ""  poor  business  men."  Th'3 
statement  does  not  bear  a  moment's  serious  examination,  and 
really,  considered  by  itself,  perhaps  does  not  require  contra- 
diction. That  tlie  statement  should  be  made,  however,  is,  to 
my  mind,  a  symptom  of  a  deep-rooted  evil  in  the  institutions  of 
our  country.  I  refer  to  the  contempt  in  which  science  in  par- 
ticular— in  which  I  include  the  applied  science  of  engineering, 
and,  in  fact,  education  in  general — are  held  by  the  mass  of 
English  people. 

Now  I  should  like  to  ask  Mr.  Hatch  what  is,  in  his  opinion, 
business  capadty  ?  Does  it  consi.st  of  breadth  of  vision, 
capability  of  taking  long  views  and  of  separating  the  essential 
from  the  casual ,  a  horror  of  inefficiency  and  slipshod  methods, 
an  accurate  habit  of  mind  and  capacity  of  logical  co-ordination 
of  ideas  and  facts,  and  a  capacity  for  understanding  the  cor- 
relation between  tlie  out])ut  ar,d  the  individuality  of  men  ?  H 
it  does,  then  I  submit  that  an  engineering  training  is  one  of  the 
best  schools  where  such  qualifications  may  be  attained. 

What  does  Mr.  Hatch's  statement  really  mean  ?  If  it  means 
anything,  it  is  that  an  engineering  training  unfits  a  man  for 
business  activities. 

The  business  man  in  the  wide  sense  is  the  organiser  and 
leader  of  industry.  It  is  a  libel  on  engineers  to  say  they  are  nor 
fit  for  such  positions.  Experience  shoA^-s  that  engineers  are 
capable  of  occupying  the  highest  executive  posts  with  credit 
and  advantage.  It  is  true  that  by  an  exclusive  concentration 
upoii  the  commercial  side  of  business  a  man  nray  acquire  a 
superficial  sharpness  which  may  favourably  impress  the 
ignorant  as  to  his  business  capacity.  This  is,  however,  but  a 
shallow  and  pettifogging  view  of  business.  The  success  of  a 
business  enterprise  does  not  depend  upon  the  capability  of  the 
man  who  directs  it  of  driving  a  hard  bargain,  in  saving  lalf- 
pennies  here  and  pennies  there,  but  upon  his  broadness  of  mind, 
faculty  of  leadership  and  power  of  organisation. 

Men  of  this  type  are,  however,  best  formed  in  the  strenuous 
activities  necessary  to  an  engineering  training  and  profession. 
For  far  too  long  have  engineers  endured  the  fhppant  suggestion 
that  they  are  a  species  of  wayward  children  necessarily  to  be 
kept  in  check  and  control  by  people  who  have  not  troubled  to 
subject  themselves  to  the  engineers  training,  or,  for  the  matter 
of  that,  to  any  particular  training  whatsoever. 

In  so  far  as  the  suggestions  I  object  to  have  been  honestly 
made  they  are  on  a  par  with  the  fantastic  idea,  still  very  pre- 
valent, that  the  only  suitable  education  for  a  Government 
official  or  legislator  is  to  be  obtained  by  an  exclusive  devotion 
to  Latin  and  Greek.  In  my  humble  opinion,  however,  the 
ideas,  while  not  being  perhaps  intentioiially,  are  essentially 
dishonest  in  their  origin.  It  is  a  case  of  auto-suggestion.  It 
is  a  very  comforting  theory  for  the  unqualified  or  untrained 
man  who  has  acquired,  by  devious  means,  a  position  of  respon- 
sibility to  hold  that  his  lack  of  training  gives  him  a  special 
quaiificatiou  which  the  trained  man,  by  his  very  training,  is 
prevented  from  attaining.     The  comfort  of  this  idea  is  &uch 
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that  the  man  in  question  will  go  on  proclaiming  it  until  lie 
becomes  to  believe  it.  I  cannot  agree,  however,  that  it  should 
go  forbh  from  a  leading  engireering  journal  that  engineers 
accept  this  position  ;  rather  should  they,  in  my  opinion, 
energetically  protest  against  it. 
Sutton  C'oldfield,  Feb.  2.  Charles  C.  Garrard. 


LEGAL  INTELLIGENCE. 


Herbert  Morris  (Ltd.)  v.  Saxelby. 

An  important  jii(lj.'niciit  was  delivered  in  tlii.s  ajjpeal  l>y  the  Hi»us<,'  <if 
I/jnls  on  Tuesday.  Jx'j^al  arnununts,  whicli  began  .sfj  long  ago  as  Nov. 
4,  1915,  and  occu|)ied  their  I^fjrdships  on  four  8ul)sequeni  days,  were 
eoneliiderl  on  Nov.  2'.>  an<l  judgment  was  reserved.  The  ajjpeal  was  ir(,m 
an  order  of  the  Court  of  Ajipeal  alHrming  (by  a  majority)  a  judgment  of 
Mr.  .[iisliee  Sargant  in  favour  of  tlie  res|Kindent.  ^Ir.  1"re<l.  A.  Sa.\<-lbv. 

Sir  Kobert  l-inlay,  K.C..  Mr.  A.  J.  Waller.  K.r.,  an<l  Mr.  I>.  M.  Kerby. 
K.C,  appeared  foj  aiijicllant  comj)any.  Mr.  Mark  Homer,  K.C,  and 
Mr.  W.  H.  .Sheldon  for  respcmdent. 

Sir  KoitEKT  FiM-AY  said  that  the  only  iK)int  their  Ixjrdjsliips  were  a«ked 
to  deeidi-  was  whether  or  not  an  agreement  inider  seal  executed  on  Mareh 
17.  I!M  I,  by  the  parties  to  the  proeeedings  a  eo\-enant  was  unenforceable 
in  law  as  being  unreasonably  in  restraint  of  trade — that  was,  as  going 
farther  than  was  necessary  for  the  ])rotection  of  ap|Rdlaiits  in  their 
businesH.  Ho  far  as  material  the  covenant  ran  :  "  The  employee  will 
not  at  any  time  during  a  ])erio(l  of  seven  years  from  the  date  of  his  ceasing 
to  be  I'mployed  by  the  com|)any,  whether  under  this  agreement  or  other- 
wise howsoever  either  in  the  l'nite<l  Kingdom  of  (Jreat  Britain  or  Ireland, 
carry  on  either  as  principal,  agent,  servant  or  otherwise,  alone  or  jointly 
<ir  in  connection  with  any  other  person,  firm,  or  company,  or  be  cf)nc<'rned 
or  assist  directly  or  indirectly  whether  for  n-ward  or  otherwise  in  the  .sale 
or  manufactun;  of  pulley  blocks,  hand -overhead -runaways,  electric- 
<»verheadrunaways  or  hand-ovejhead-travelling  cranes."'  Aii]M'llants 
maniifac'turcd  )tia<'hinery  for  lifting  and  moving  li<'avy  weights  known 
as  '■  pulley  blocks,"'  "  runaways  "'  an<l  hand-overhead  travellinj;  cran<  s, 
for  which  they  had  acijuircd  a  g'eat  reputation.  They  al.so  made  and 
sold  electric  <iverh<'a(l  travelling  cranes  (not  included  in  the  covenant)  in 
whivh  they  <lid  a  large  and  increasing  trade.  Mr.  Saxcdbv  entered  their 
s<Tvice  in  l!l()l  as  a  junior  draughtsman,  ))eing  then  a  lad  of  sonu-  l.'jor  l(i 
years  of  ag  •.  Diuing  the  |)eriod  that  ela])sed  between  that  date  and  the 
dale  of  the  covenant  in  (piestion  he  had  risen  successively  in  their  em- 
ployment until,  in  l!IOf>,  he  was  leading  draughtsman  in  the  ]>ullev  block 
department,  which  he  gave  up  in  1!)UH  to  become  resident  engineer  at  ihe 
Cardiff  branch  an<l  South  Wales  reprcsi-ntativo  for  the  firm,  and  a  year 
later  he  became  their  I/indon  manager.  Mr.  Saxelby  had  had  no  other 
training  and  experience  other  than  that  which  he  had  in  appellants' 
cm|)|oyment,  anil  he  had  given  his  whoh'  energy  to  this  branch  of  engi- 
neering. He  sulis<()uently  left  their  <'nniloyment'and  enterc<l  that  of 
.Messrs.  i>erome,  who  carried  f)n  business  in  Krajice  as  manufacturers  of 
lifting  machin<Ty,  but  on  March  0,  15(14,  In-  retunx-d  to  Kntdand  and 
enti'red  the  service  <if  the  ]irinei|)al  eomiM-titors  r.f  appellants.  Messrs. 
\'aut;han  A  Son.  I'laint  itTs  thereu]>on  commeneeil  that  action  and  claimed 
an  injunction.  The  i  nly  defence  war.  that  the  agreem<-nt  was  in  undi.e 
r<  Htraint  of  trade.  Counsel  contended  that  the  covenant  was  not  wider 
than  reasonably  necessary  for  the  ])rotection  of  appc  Hants"  business,  and 
he  asked  the  House-  to  hold  that  the  di.ssenting  judgment  of  I>ord  .lust ice 
I'hillimore  was  right  and  that  the  appeal  should  be  allowed.  Tlie  ease 
of  eniploycr  and  eniploy<'e  was  not  <litTerent  in  ]>rineiple  from  that  of 
vendor  and  purehas  r,  for  the  protection  of  pro|Krly  in  each  case  was  the 
foundation  of  tin-  p.'inciple. 

Mr.  .Mahk  Ho.mkk,  K.C.  (for  re.H|Kmdent),  submitted  t lie  order  np|H>aied 
from  wa.i  right.  An  employer  was  entitled  to  take  a  covenant  from  his 
servanl  whii'li  would  p-e\enl  him  disclosing  trade  s<'crels,  but  tlicre  was 
no  trade  secret  tlieic.  .\ii  enijiloyer  was  not  entitled  to  say  "  I  will  leach 
\ou  Ihe  busniess,  iitil  I  will  prevent  you  com|)otiiig  with  m«'  afterwards."" 
Il  was  nol  a  ease  of  pndiibiting  a  servant  m»liciting  orders  from  his  former 
iiiMsl«"rs'  customers. 

On  Tuesday  their  lordships  ga\i-  judgineiil.  dismisKing  the  ap|M-Hl. 

l,or<l  .Atkinson,  in  the  course  of  his  jn<lgmeiit,  said  that  in  all  thos*- 
cases  one  had  to  ask  oneself  what  wi-re  (he  interests  of  the  ••iiip|o\.i  that 
were  to  be  protected  and  ai^aiiist  what  was  he  <-nlil|cd  to  hnvi-  them 
protected.  He  wa.s  undoubtedly  entitletl  to  have  his  inten'sl  in  his  trade 
se;TetH  protected,  such  as  Kee.nM  procTHMON  of  mnnufaotun*  which  might  Iw' 
of  vast  value.  Ami  that  jiroiectinn  might  1h^  sorun-d  by  n>slrniiiinc  the 
eiupluyci-  from  divulging  thoM-  M-en-ts  or  putting  them  to  hi-  •>\\}\  n-.- 
He  wnsalso  ciitill<-d  I  III  til  ha\e  his  (dd  I'listomers,  bv  t'' 
other  m<"Hii^.i-nlifeil  a«ay  from  him.      Hut  freedom  fri>n  ; 

per  i.e  apart  from  bolh  those  1  hints,  however  hicrativo  it  might  Im>  to  him, 
liP  was  nol  entitle. I  to  be  protected  AKainst.  He  nniM  l)o  prepurpd  to 
inroiinter  that  even  at  the  hands  of  a  former  rmplo\To.  After  rrferrini: 
to  the  facts  of  the  ctiae  his  I/ir.lship  said  (hen    >•  bing  tn  »!,..«  that 

Mr.  Saxelby  ever  came  into  p<<rsi>nnl  relntioni  \^  .  of  the  .«tb<^r!>  «'f 

the  departments  or  undertakinijs  with  which  jdnintitto  diil  bintinrfis.  nr 
that  througli  his  acipinininiie*-  or  )N<r,sonal  int1uene»>  with  nnyr>(  thnn  he 
might  be  able  to  tlivrrt  their  rui«lom  away  from  the  pUintifTK  to  another 
lirni.  In  his  opinion  there  was  no  danger  whatever  of  anythini;  of  ihit 
kind  and  the  question  of  enticing  away  of  eiixtomeru  nncht  J>o  put  n<.i<l. 
Appellants,  moreover.  Iind  thorouuhly  organised  tl 
tlie   mnnufactiiring   and   commeri  ia|   side.     Mr.   .b, 


that  the  information  contained  in  the  conipany"s  charts  and  drawings 
was  so  detailed  and  minute  that  it  would  be  impossible  for  any  emplovee 
to  carry  it  away  in  his  head.  It  was  claimed,  however,  by  appellants 
that  that  organisation  and  general  method  of  business  were  trade  secrets 
w  hich  defendant  was  not  entitled  to  di\-ulge  to  another  or  use  his  know- 
ledge of  them  in  the  service  of  an\-  i^er-sons  other  than  themselves.  But 
he  could  not  get  rid  of  the  impressions  left  upon  his  mind  by  liis  experience 
on  plaintiffs'  works,  they  were  part  of  himself,  and  in  his  Lordship's  view 
he  violated  no  obligation  arising  from  the  relation  in  which  he  stood  to 
ai>pellants  by  using  in  the  service  of  .some  other  person  other  than  they 
the  knowledge  he  had  acquired  of  their  .scheme  of  organisation  and 
methods'of  business.  Up  to  the  time  that  respondent  left  the  service  of 
api>ellants  in  1913  hi.s  whole  engineering  training  was  connected  w  ith  the 
manufacture  of  those  four  special  machines.  He  said  he  had  tried  to  get 
employment  as  a  general  engineer  and  had  failed,  ami  he  was,  therefore, 
obliged,  being  unable  to  live  in  France,  to  take  .service  with  one  of  ap- 
jiellants'  rivals.  Tfis  Ixirdship  agreed  with  the  view  of  the  Court  of 
AjUK-al  that  although  the  agreement  might  be  of  some  advantage  to 
])laintifTs  as  restraining  competition,  yet  it  was  not  reasonable  when 
viewed  from  the  jwint  of  view  of  <lefendant  or  of  the  public  in  general. 
It  was  not  rea.sonaljle  to  rccjuirc  defendant  to  ])ut  aside  all  the  skill  and 
ex|)erience  that  he  had  a^tjuircd  during  the  peric.d  that  he  had  Ijcen  in 
jilaintiffs'  em])lojinent  and  to  begin  life  afresh.  Accordingly,  the  apiRal 
must  be  dismissed  with  costs. 

lyord  Sh.\w".s  judgment,  which  was  read  in  his  absence  by  ]jt>ul 
Atkinson,  was  to  the  same  effect.  He  saiil  that  Mr.  Mcjrris,  managing 
director  of  ])laintiff  company,  very  candidly  admitted  that  the  real  object 
of  i)l;'intitT  company  in  imjjosing  the  restraint  was  to  preelud"  eom|K-ti- 
tion  on  behalf  of  defendant  after  he  had  left  the  companys  em))loyment. 
The  comi)any  olqectcd,  he  said,  to  skill  and  knowledge  acquired  in  its 
service  being  ))Ut  to  the  dispo.sal  of  any  trade  rival,  and  the  skill  and 
knowledge  he  referred  to  was  the  general  skill  and  knowledge  which  an 
employee  of  any  al)ility  must  necessarily  obtain  as  opjxised  to  know- 
ledge of  any  matter  and  skill  in  any  jjiocess  in  which  the  comi)any  could 
he  said  to  have  any  jiroperty  at  all.  The  restraint  was  in  no  way  required 
for  plaintitf.s'  jmjtcetion  and,  therefore,  unreasonable  and  l)ad  in  law. 

Lord  P.\KKi:ii  of  Waddincton,  in  concurring,  iMjinted  out  that  it  had 
been  laid  down  that  all  restraints  on  trade  of  themselves,  if  there  was 
nothing  more,  were  contrary  to  ])ublic  policy  and,  therefore,  void.  It 
was  not  that  such  restraints  must  of  themselves  necessarily  oiM'rate  to 
the  ]»ublic  injury,  but  that  it  was  against  the  policy  of  the  Common  Law 
to  enforce  them  except  in  cases  where  there  were  sjiecial  circumstances 
to  justify  them.  The  test  he  thought  was  thi:;  :  Tliat  for  the  n  slraint 
to  be  reasonable  in  the  interests  of  the  ]iarti(s  it  must  affifd  no  more 
than  atlequate  itrotection  to  the  party  in  wlus"  favour  it  was  im]K)sed. 
He  agreed  the  a])peal  failed. 

In  this  judgment  Lord  Simnkr  expressed  his  cnti~c  ci.ncurrcnte,  and 
the  aj)peal  was  accordinlgy  dismissctl,  with  ccsts. 

Muntz  V.  West  Bromwich  Corporation. 

On  Friday  M*'.  .Justice  Eve  allowed  this  cas?.  which  arose  out  of  a 
threat  to  cut  otT  elect'-ieal  energy  to  plaintiffs"  premises,  to  stand  over 
for  a  short  tiiii",  the  Corjioration  ag-eeing  to  abide  by  the  uiule'taking 
they  hatl  given  until  the  dispute  was  decidctl. 


Telegraphist's  Cramp. 


On  Feb.  2  ajiplication  for  compensation  was  made  to  the  judge  at  the 
Marylebone  (London)  County  Court,  on  behalf  of  Mrs.  L.  Wren,  in  respect 
of  the  death  of  her  daughter  Ldith  E.  Wren,  whose  death  (it  was  alleged) 
was  caused  by  "  telegraphist's  cramp.' 

(  ounsel  for  applicant  stated  that  ftir  over  £0  years  dcceated  worked  as  a 
telegraph  operator  in  the  Post  Office,  and  in  inOli  she  develoj  ed  tele- 
graphist's cram]).  She  was  treatiul  for  the  com])laint  by  se\<Tal  metlical 
men,  and  irivarial>ly  improved  after  a  lengthened  rest  from  duty.  In 
February,  191."">,  she  became  seriously  ill,  with  nervous  disorder,  and  was 
]iciisioned  oft.  In  ,\ugust,  ]9ir),  .she  was  moved  to  an  institution  for  the 
treatment  of  nervous  patients,  where  she  died  (ui  Oct.  1  fnun  a  diceatc 
which  was  alleged  to  ha\e  been  set  up  by  the  cramp. 

-Midical  evidence  was  to  the  effect  that  it  was  not  y<"t  definitely 
a.scertained  how  sclerosis  originated,  and  that  the  disea.^e  of  which  the 
daughter  died  w  as  not  the  dirtxt  rcvsult  of  the  c  ramp.  On  this  testimony 
liis  }{onoiir  held  that  (he  connection  betwcHMi  the  disea>:e  and  te!«^r«phist  '.s 
crnmii  ^*''*'*  •*  'nere  surmise,  and  that  the  death  was  due  to  sclerosis  was 
remote,  or  tbat  that  dis<>aM'  in  any  way  accelerated  her  end.  Therefore, 
h<  found  in  favour  of  lesjumdent,  the  I'ost master-tleneral. 

Electric  Lighting  Plant. 

The  arl>ilrator  (.Mr.  .\.  E.  rorte)  in  the  arlulration  letween  Mr.  T.  E. 
Ml  unker  clei  t  rical  engineer  of  Dublin,  and  t  he  .Marquess  of  Sligo.  has  now 
unen  his  aw  aril.  Mr.  Brunker's  claim  wa.s  for  £373.  10s.  8d..  being  the 
bnUnce  of  a  contract  for  electric  lighting  plant,  &c..  and  extra  work  don»» 
at  Westporf  Hom-e.  Co.  Mnyo.  The  Marques-s  of  Sligo  made  threw 
'oinr  He  claimed  £109.  Is.  Id.  for  alterations  as  to  prices  and 

'■•'du.  ide  by  the  architect  (Mr.  B.  E.  Mellon)  from  the  contractor"8 

account  s.  and  a  sum  of  £,Vi.  13s.  lOd.  was  allowed  for  t  his  by  t  he  arbitrator. 
He  cinimed  a  further  .Mini  of  £1."W.  ISs.  .%d.  paid  to  Messrs.  Edmundson's. 
Lt  d..  for  completing  work  allegcnl  to  have  been  left  undone  by  Mr.  Hrunker 
and  the  arbitrator  allowed  HV2.  .\s.  Hd.  on  this  claim.  There  was  also 
a  elaiin  for  a  ]tenalty  of  £10  per  week  for  dehy,  but  this  was  disalKiwed. 

Ihearbilrator  ordered  the  Marquess  of  Sligcj  to  pay  his  owiicosts.  the 
ciitireoftbc;*rliit  rater's  expenses,  and  live-ninths  of  Mr.  Brunker's  costs. 
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COMMERCIAL  TOPICS. 


Britis'i 
Engineering. 


In  the  "  D;vly  Chronicle  "  of  February  1st  Mr. 
L.  Pendred,  the  editor  of  our  contcmporr.ry 
'■  The  Engineer,"  makes  a  public  r^pperJ  for 
greater  confidence  in  the  British  engineer  and  his  work.  He  declr^ims 
against  the  practice  of  the  past  10  years  to  decry  everything  British. 
He  argues  that  we  have  been  forced  into  the  habit  of  belittling 
every  one  of  our  established  institutions.  As  he  says,  "  For  years 
past  we  have  made  it  a  practice  to  decry  ourselves,  and  our  astute 
adversaries  have  completed  our  discomfiture  by  intentionally 
pitying  us."  His  reference  to  the  electrical  industry  is  very  apt  and 
well  worth  quoting  :  "  There  is  an  idea,  quite  ill-foiuided,  that  the 
Germans  must  be  better  electrical  designers  because  they  are  more 
scientific — save  the  m.-.rk  ! — than  English  electricians.  A  certain 
great  British  firm  employed  them  on  this  account.  But  one  da,y  it 
awoke  to  the  fact  that  it  was  not  advancing.  It  fired  them  a',1  out 
and  put  Englishmen  in  their  place.  The  result  wa".  immediate 
development.  The  Briton  is  a  greater  inventor  than  the  Glcrman  ; 
he  has  more  imagination.  New  types  of  motors  and  dviianios  were 
jjut  on  the  market,  and  progress  took  the  place  of  inertia."  Mr. 
Pendred's  appeal  evidently  produced  ma.ny  sympathetic  letters. 
One  correspondent,  Mr.  J.  M.  Bulloch,  says  "  This  wailing  and 
weeping  has  always  been  more  or  less  a  British,  or  more  correctly  an 
English,  characteristic.  But  it  has  become  acute  of  recent  years, 
especially  in  a  certain  tj^pe  of  cheap  newspaper  and  expensive 
review."  Mr.  James  Keith,  of  Messrs.  Keith,  Blackman,  also  writes 
and  says  "  that,  as  practical  and  scientific  engineers,  the  British  have 
nothing  to  leani  from  any  other  nation  in  the  world,  iv.id  that  in 
most  branches  of  engineering  they  are  ahead  of  all  other  countries." 
It  is  refreshing  to  have  such  opinions  expressed  in  the  daily  paper.«. 
The  confidence  in  British  electrical  industries  which  we  have  always 
felt  and  done  our  utmost  to  encourage  must  of  necessity  be  dis- 
seminated in  a  comparatively  narrow  sphere.  Newspapers  which 
publish  such  articles  as  that  of  Mr.  Pendred's  arc  renderhig  a  public 
service  at  a  time  when  it  is  greatly  needed. 


Shipping 
Reform. 


A  subject  of  considerable  interest  to  electrical 
exporting  firms  is  now  being  discussed  in  the 
trade  and  daily  Press — namely,  that  of  the 
increased  efficiency  of  the  mercantile  marine  and  the  shi])i)ing  in- 
dustry generally.  It  transpires  that  in  spite  of  the  large  increase  in 
working  costs,  the  jwofits  of  merchant  shipping  W'ill  in  the  present 
year  reach  the  sum  of  £250,0()0,0()0  sterling,  as  compared  with  the 
figure  of  £20,000,000  recorded  in  1913.  So  far  the  (iovernniont  has 
done  little  or  nothing  towards  the  limitation  of  ])rofits  of  this  par- 
ticular branch  of  industry.  It  is  a  mr.tter  of  national  industri;vl 
necessity  that  steps  should  be  taken  similar  in  every  respect  to 
those  which  have  been  so  noticeable  in  the  '"  control  "  of  other  indus- 
tries, the  efficient  operation  of  which  is  of  vital  CDiisequence  to  the 
conduct  of  the  war.  Without  wishing  to  accuse  shipping  firms  of  a 
lack  of  patriotism,  it  is  a  matter  of  industrial  necessity  that  they 
also  should  experience  the  effect  of  Government  jurisdiction.  The 
industrial  and  commercial  future  of  the  British  Empire  is  now  p^t 
stake,  and  it  must  never  be  said  that  any  one  section  of  industry 
failed  to  make  its  contribution  to  the  claims  of  national  necessity 
during  a  national  crisis.     At  the  moment  the  subject  is  somewhat  in 


Enemy 

Trade -Marks  in 
Australia. 


"^he  air.  We  hope  that  it  will  not  remain  there  very  long.  The 
future  of  British  electrical  manufacturing  and  commercial  enterprise 
is  indissolubly  connected  with  the  efficient  conduct  of  the  mercantile 
marine.  There  are,  of  course,  other  national  industries  of  equal,  if 
not  greater,  importance,  which  are  similarly  affected,  but  it  should  be 
recorded  that  the  electrical  and  allied  industries  reali.sed  the  conse- 
quence of  inefficiency  in^^this  direction,  and  did  their  utmost   to 

remove  it. 

*         *         *         * 

The  Connnonwealth  Prime  ^Minister  recently 
announced  that  all  enemy  trade-mark.s  in  the 
Commonw'ealth  would  be  su.spended. 

Enemy  trade  marks,  wliieh  constitute  the  name  by  which  an  article 
is  generally  known,  may,  if  the  article  is  to  continue  in  use,  have  to  Vx- 
used  so  long  as  is  necessary  to  enable  the  public  to  rccognirje  the  old 
article  under  the  new  name.  It  is,  therefore,  proposed  to  .suspend  there 
marks  in  favour  of  any  person  who  complies  with  the  following  con- 
ditions :  (1)  The  manufacture  of  the  article  under  Commonwealth  .super- 
vision, (2)  the  supply  wholesale  and  retail  at  not  more  than  specified 
prices,  (3)  that  the  article  shall  be  put  on  the  market  under  a  new  name 
directed  by  the  Commonwealth,  or,  alternatively,  under  a  name  approved 
by  the  Commonwealth,  (4)  a  bond  for  compliance  with  the  conditions 
The  licensee  will  Ije  entitled  for  a  limited  time  to  advertise  and  descrile 
the  article  as  being  identical  with  the  old  article.  At  the  expiration  of 
the  time  the  articl'  «  can  only  bo  sold  under  their  new  Australian  narae.% 

:je  :f:  y*  :|e 


Registration 
of  Firms. 


For  many  jears  the  commercial  interests  of 
this  country  have  been  demanding  legislation 
relating  to  the  registration  of  firms  carr\Tng  on 
business  under  a  trade  or  assumed  name,  and  it  is  to  be  regretted 
that  the  attempt  which  was  recently  made  by  Lord  Southwark  to 
get  a  bill  on  the  subject  through  the  Hou.se  of  Lord.s  miscarried. 

On  the  second  reading  of  the  Registration  of  Firm:;  Bill  Lord  South- 
wark  explained  that  it  provided  that  every  firm  carrying  on  business  at 
any  place  in  the  United  Kingdom  under  a  trade  name  which  did  not 
consist  of  the  full  name  of  all  the  partners  Avithout  any  addition,  and 
every  person  carrying  on  business  under  any  trade  name  consi:iting  of 
or  containing  any  name  or  addition  other  than  the  full  name  of  that 
person,  should  register  the  name  under  which  the  business  was  Ix^ing 
carried  on.  He  said  the  Bill  was  supported  by  the  practically  unanimous 
views  of  the  commercial  world.  During  the  past  few  years  trading  under 
assumed  names  had  developed  considerably,  and  it  was  desirable  that 
traders  should,  in  their  own  interest  and  that  of  the  country,  know  with 
whom  they  were  really  dealing. 

For  the  Government,  the  Duke  of  Devonshire  said  that,  though  the 
Government  would  not  oppo.se  the  motion  for  the  second  reading,  they 
could  not  do  anything  to  assist  in  passing  it.  The  Government  Dejiart- 
ment  concerned  already  had  its  hands  too  full  to  undertake  a  compilation 
such  as  was  contemplated  Ijy  the  Bill.  The  measure  contained  a  number 
of  pitfalls  which  required  careful  examination,  but  if  the  noble  lord 
Inought  forward  the  Bill  next  session  it  could  be  referred  to  a  SoUvt 
Committee. 

Lord  8umner  said  that  the  Bill  contained  most  exti  a  ordinary  pro- 
visions. It  would,  for  example,  ])revent  any  person  from  becoming  a 
sleeping  partner  in  any  business  whatever  ;  and  Lord  Parmoor  regarded 
the  Bill  as  most  absurd. 

Though  the  Bill  was  rejected  without  a  division,  we  hope  that  the  noble 
lord  will  act  upon  the  suggestion  that  he  should  re-mtroduce  it  is  a  some- 
what modified  form  in  the  lOlG  session.  If  the  Bill  be  re-drafted,  and 
the  weighty  objections  of  Lords  Sumner  and  Parmoor,  who  are  eminent 
authorities  on  commercial  law,  are  met  theii  is  no  reason  why  a  much 
needed  measure  shotdd  not  be  placed  on  the  statute  book  in  the  coming 

session  of  Parliament. 

*         *         *         * 

Electricians  and      The  following  resolution  was  recently  approved 
the  Motor  Trade,     hy  the  Motor  Trade  Association  at  Leeds  : — 

In  the  opinion  of  this  meeting  electrical  engineers  sh.all  be  entitled 
to  trade  terms  on  c  lectrical  goods,  but  shall  not  be  entitled  to  member.ship 
of  the  M.T.A.  or  Agents"  Section,  Ltd..  or  to  trade  terms  on  motor  goods 
anel  accessories  other  than  electrical,  anel  that  i)rice  maintenance  agTC- 
mcnts  must  be  obtained  from  them. 

This  decision  will  be  received  with  mixed  ft>elings  by  that  section  of 
the  electrical  trade  which  is  interested  in  this  matter.  The  subject 
is  a  controversial  one,  and  Ave  doubt  whether  good-fellowship  between 
the  pa.rties  concerned  will  be  promoted  by  an  action  which  is  tanta- 
mount to  the  conduct  of  trade  in  water-tight  connjartments.  The 
M.T.A.  appears  just  now  to  be  able  to  "  call  the  time  "  because  it 
happens  to  be  in  the  position  to  "  pay  the  piper."  Future  events 
may  reverse  this  order  of  things,  for  even  electricians  are  capable  of 
i  organising  and  passing  drastic  resolutions. 
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IMPORTS    AND    EXPORTS  OF  ELECTRICAL 

MANUFACTURES. 
From  Jan.  31,  1916,  to  Feb.  5,  1916. 


In  view  of  tlio  incrca.sed  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  ilanufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  {Sec  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Folkestone. — France  :  Unenumerated,  6  pkgs. 

GooLZ.— Holland .■  Elec.  ^lov/  lamps,  47  pk?s. ;  elec.  glass  globes,  75  pkgs. 

Liverpool. — U.S.A. :  Unenumerated,  6  pk?s. 

LoiiDOM.— U.S.A.:  Elec.  machinery,  £2,729;  carbon  candles,  £227;  elec.  lannps, 
£2.639;  telephone  material,  £120;  elec.  insulators,  £143;  elec.  carbon.s,  £280:  elec. 
factory  signals,  £4,070  ;  elec.  batteries.  £318.  Holland:  Elec.  lamps.  £2.330— 31  pkgs. ; 
elec.  lamps  and  wire,  36  pkgs. ;  elec.  batteries,  £200 ;  elec.  lamps  and  caps,  62  pkgs.  ; 
wire  and  cable,  £20;  unenumerated,  £79.  France:  Elec.  carbon.  £313  ;  elec.  meters, 
£224;  unenumerated.  £252—10  pkgs.  Switzerland:  Carbon  candles.  £668:  el''C. 
insulation.  £167 ;  unenumerated,  £14.  Sweden:  Elec.  machinery.  £91.  Japan:  Elec. 
torches,  10  ciies.  Italy:  Elec.  wire,  52  pkgs. ;  wire  and  cable.  £6,651  ;  unenumerated, 
10  pkgs. 

SynHkVLVTott.— France:  Elec.  lamps,  6  pkgs. ;  unenumerated,  66  pkgs. 

EXPORTS. 

To  Australasia. —/4ttcWfl«i.'  Wire  aid  cable.  £80;  unenumerated,  £230.  Melbourne: 
Wire  and  cable,  £4,669  ;  elec.  machinery.  £571  ;  telegraph  material, £201  ;  unenumerated, 
£1.402.  Sydnev:  Elec.  machinery,  £1 .302  ;  wire  and  cable,  €1.778  ;  unenumerated,  £200. 
Wellington  :  Wire  and  cable,  £213  :  unenumerated,  £207.  Adelaide:  Telegraph  material. 
£25;  unenumerated,  £393.  Perth:  Elec.  machinery,  £28;  unenumerated,  £203.  Chrnt- 
church  :  V/irc  and  cable,  £72  :  unenumerated.  £165.  Dunedin:  Wire  and  cable.  £272  : 
unenumerated,  £292.  Lvttelton  :  Wire  .and  cable.  £271  ;  unenumerated.  £86.  Brisbane: 
Unenumerated.  £5S9.  Fremantle:  Wire  cable.  £120  ;  telegraph  material.  £178  ;  un- 
enumerated. £60. 

Ktmck-  Durban :  Tele,^raph  material.  £11;  unenumerated,  £327.  Cape  Town: 
Wire  and  cable,  £282;  unenumerated.  £82.  Port  Elizabeth:  Elec.  machinery,  £70: 
wire  and  cable,  £2,644  ;  telegraphmaterial,£79  ;  unenumerated,  £642. 

S^iuTu  AND  Cehtral  America.— Sm?'io5  Ayres:  Elec,  machinery,  £166.  Rio  de 
Janeiro:  U.ienumerated.  £271.     Valraraiso:  Unenumerated.  £206. 

West  lti-:>\s'i.~Montsei'rat:  Unenumerated,  £42.  Trinidad:  Unenumerated,  £89. 
Birbiios:  U.ienumerated,  £35. 

HoLX-hitD. -Amsterdam :  Wire  and  cable.  £1.844  ;  unenumerated,  £172.  Rotterdam: 
Wire  and  cable,  £56  ;  unenumerated,  £1 14. 

NoRvjAv.     Christiana:  Elec.  machinery.  £921  ;  unenumerated,  £65. 

U.S.A.     New  York:  Unenumerated.  £134. 

R\Jssi\.—Petro?rad:   Elec.  machinery.  £306. 

PoRTuoAL. — Lisbon:  Unenumerated.  £22. 

Spaih.— Bilbao:  Unenumerated.  £345.  Valencia:  Unenumerated,  £15.  Seville: 
Unenumer.nted.  £162.     Vigo:  Telegraph  material.  £19. 

Gibraltar.  -Wire  and  cable.  £10  ;  unenumerated,  £26. 

Cyprus.    Telegraph  material.  £74  ;  unenumerated.  £10. 

Egypt.     Alexandria:    Telegraph   material,  £280;     unenumerated,   £1,015. 

Aden.     Unenumerated.  £26. 

Morocco.  -Tangier:  Elec.  machinery,  £73. 

India,  Ceylon.  Indo-China  and  Straits  Settlements.— fiowiay  .•  Elec.  machinery, 
£29;  unenumerated.  £1.795.  CalcuUc:  Elec.  machinery,  £1.565  ;  wire  and  cable.  £692  : 
unenumerated ,£2,293.  Singapore:  Wi-e  and  cable, £29  •  unenumerated. £695.  Karachi: 
Elec.  machinery,  £1.140.  Cevlon :  Unenumerated.  £277.  Madras:  Elec.  machinery. 
£1.189;  wire  and  cible.  £99  :  unenumerated,  £810.  Bankok:  Unenumerated,  £117. 
Kilindini :  Unenumerated.  £176. 

Chxhk.  Hongkong:  Wire  and  cible,  £1,259;  unenumerated,  £124.  Shanghai: 
Unenumerated.  £42. 

Japan.     Kobe:  Unenumeralod.  £150. 

France.  Dieppe:  UncnuTiirated.  £273.  Paris:  Wire  and  cable.  £53;  unenu- 
merated. £258,    Bordeaux:  Elec  m  ichinery.fiSO.    Boulo?.ne :  Unenumerated.  £1,342, 

Balikpappan.-   Unenumerated,  £100. 

FOREIGN  GOODS  (duty  paid  and  free). 

Am-:lerdam:  Une  .urn-ra-o '.  £193,  Calcut'a :  Unenumerated,  £24.  Christiana: 
Unenumerated.  £1,191.  Z.;s6oii  .■  Unenumerated,  £12.  Lyttelton  :  Unenumerated.  £82, 
Melbourne:  Unenumerated.  £575.  New  York:  Unenumerated.  £26.  Paris:  Unenu- 
merated, £80.    Seville-  Unenumerated.  £22.    Port  Elizabe'h:  U.ienumerated,  £20. 

NoTK. — Tlio  large  number  of  items  in  these  official  returns  under  flie 
mlHleuding  heading  "  nneimmrrated  "  relate  to  what  is  deserilx-d  as 
"  eleetrienl  goods  "  and  "  eject-ical  materials." 


BUSINESS   MOTICES. 

MoHsrs.  Pftrmiter.  Il<)|.e  \-  Sngdcn  have  ji|ipointwl  Mr.  David 
Alexander,  4.{.  .Miiins-strci't,  (dasgow,  their  solt*  Holling  agent  for 
Scotland. 

At  tlie  alwve  address  ^ampleii  will  b-  Hhnwn  of  nil  the  latest  Fluvent 
switch  and  fuse  gear,  and  iiii|iii'^i<'s  ad<lrew<ed  then-  will  n-eeivo  immediate 
"llentioii. 

Plant  for  Sale.  ,\lr.  .lulm  l\  VVjike.  Darlington,  has  for  wile  a 
r>(Mt  II.  I',  gas  engine,  direct  cnn|iird  to  .'KMI  k\v.  (J.  K.C.  generator.  The 
plant  is  in  excellent  eniidition.  and  the  engine  and  gener.itor  will  be 
Hold  Hoparately  if  ilesii-ed.  .Mr.  WhUp  has  uIho  for  kiIi-  a  4r)t>  k\v. 
eonipoiind  wuniiil  geiierj.f<»r  (2:«t  volts  d.e.)  diiret  coupled  to7r>0ii.r. 
liori/,<iiitil  steiini  engine,  two  coupled  Titl-kw.  eoni)Miiindwonnd 
generators,  belt  <liiven  by  ir»t>  n.r.  Hiek  Hargn<aves  horizontal 
steam  engine,  itc      Furlhrr  jtarliniUuH  arc  r/iirn  iii  an  ndrerti-vnienl, 

BANKRUPTCIES,  LIQUIDATIONS.  &c. 

Claims  against  Ai-eumuLttor  Indu.stries  (Lt<l.)  arc  to  he  WMit  bv 
.March  !S  to  Mr.  ii.  K.  Corlicld.  Halfonr  Hou.m'.  Finsbi-  .  ,,t'. 

Ixtndon.  K.C.  or  fo  Mr.  A.  W.  Sullv.  I»  21.  ^)i:.>eii    ^  ,  t 

Kondon.  K.C. 

The  flisehnrge  of  .Ta.s.  I'.  K.  (  Ici  k,  l.;tely  tra.jing  it-J  (.oo.  Mrner  \ 
Sou.    iflectrieal    and    meehauicid    engineer.    11  \  the  n. ad.    Will. -,1.  ., 


Junction.  London.  X.W.,  is  suspended  for  three  j-ears  from  Jan.  12, 
1916. 

First  meeting.s  of  creditors  and  contributories  of  the  Adnil  Electric 
Co.  (Ltd.),  Adnil-building,  Artillery-lane,  London,  E.C.,  will  be  held 
on  Feb.  29,  at  3 1  Carey-street,  London,  W.C. 

The  discharge  of  Herbert  Page  (tra.ding  as  .Smeeton  &  Page), 
electrical  engineer,  63,  Queen  Victorir -street,  London,  E.C.,  is  .sus- 
pended for  two  years  from  Jan.  11.  191(5. 

A  meeting  to  receive  an  account  of  the  wmding-up  of  the  Cicay 
Magneto  Co.  (Ltd.)  will  be  held  at  the  offices  of  Messrs.  Poppleton, 
A])pleby  &  Hawkins,  4,  Charterhouse-square,  London,  E.C.,  on 
March  13. 

A  meeting  to  receive  an  account  of  the  winding-up  of  British 
Electric  Automatic  Machines  (Ltd.)  will  be  held  at  1,  Broad-street- 
])lace,  London,  E.C.,  on  March  10. 

Deed  of  Assignment. — Claims  against  John  Bernard  Walbum 
(trading  as  \Vall>»ni  &  Mills),  electrical  engineer  and  contractor,  92, 
Wharf-road,  Sowerby  Bridge,  under  a  deed  of  as.signment  executed 
by  him  on  Dec.  3,  191."),  are  to  be  sent  by  March  (i  to  Mr.  Geo.  Walker, 
37,  Southgate,  Halifax. 


illl 

ELECTRICITY  SUPPLY.  g 

II 
II 

EXTENSIONS. 

Birkenhead. — At  the  last  meeting  of  tlie  Council  it  was  decided  to 
apjtly  to  the  L.Ci.  Board  for  sanction  to  boirow  £(5,400  for  additional 
l)]ant,  mains,  &c. 

Bo'ness. — The  Town  Council  has  asked  Mr.  J.  M.  M.  Munro, 
consulting  engineer,  of  Glasgow  and  Jxlinburgh,  to  report  to  them 
regarding  the  condition  and  i^rospects  of  their  electricity  supply 
undertaking  and  the  need  for  an  immediate  large  extension  of  their 
jtowcr  station  by  the  addition  of  turbo-generators  or  otherwise. 

London  County  Council. — On  Tuesday  the  following  loans  for 
elcctricit\-  })ur])oses  were  sanctioned  :  St.  Pancras,  £13,000;  Wool- 
wich, £3,290. 

Cost  of  Elec'ric  Lighting  Acts. — A  report  was  submitted  bj-  the  High- 
ways Committee  as  to  whether  steps  could  be  taken  to  ensure  that  the 
wliole  cf)st  of  the  Council";;  work  under  tlie  Elictric  Lighting  Acts  could 
be'  coveicd  l)y  fees  ••eceived.  For  1914-1.1  the  expenses  under  the  Act 
we'-e  £1,.>83  and  the  fees  received  were  £987.  Inquiry  has  shown  that 
the  unremunerative  cx))onditure  is  mainly  connected  with  the  receipt  of 
notices  of  intention  to  lay  mains,  service  lines.  &c.,  and  the  inspection  of 
the  consequent  works  in  tlie  streets  in  order  to  sec  tliat  the  conditions 
iiU|)oscd  by  tlie  Council  are  complied  with.  The  work  is  undertaken  for 
the  p.'^otection  of  the  public  and  in  all  the  circumstances  the  committee 
are  satisfied  that  no  alteration  can  be  u.sefully  made  as  regards  the 
imjiosition  or  increase  of  fees. 

Shipley. — The  formal  inauguration  of  the  new  plant  at  the  elec* 
trieity  works  took  place  on  the  2nd  inst. 

GENERAL. 

Accrington. — There  is  an  increasingly  heavy  demand  for  electric 
current  for  power. 

The  Calico  Printers'  Association  have  asked  upon  what  terms  the 
Corjioration  would  be  prepared  to  supply  their  Hroad  Oak  works  by  .Tuly 
iie.\t  with  an  increased  sujipiy  of  about  7."i  kw..  but  in  the  existinir  state 
of  affairs  consideration  of  the  matter  has  been  deferred. 

Belfast. — At  the  last  meeting  of  the  Cor|Kiration  it  was  stated  that 
a  rejMirl  had  been  received  from  the  Home  OOice  stating  th;it  as  the 
result  of  inveHtigation  it  had  been  found  that  the  recent  accident  to 
the  fiirbo-gcnerat.ir  was  due  jiartly  to  the  generator  working  at 
excessive  8pee<|  jmhI  jiartly  to  a  defect  in  a  casting. 

Councillor  Cii.i.n.wit  moved  that  a  <lecision  of  the  Tramways  and 
Electricity  Come.iitlec  declining  an  ap|ilication  of  Mess's.  Inglis  *  C*\. 
for  a  supply  of  elect  ricity  at  the  .i*estriited-hour  rale  sh<iiil<l  Ih>  !<ent  ba<'k 
for  reeonsjileratioii. 

The  Town  Soi.i.  jtoh  (Mr.  .John  M"(Virmick).  being  apin^aled  to.  said 
thi.'i'  WHS  11  jeyiil  (jiiestion  involving  the  matter  of  preferential  treatment 
in  the  way  of  granting  the  application. 

After  discussion  the  motion  of  Councillor  Gilliland  was  passed  as  an 
an-niltn^nt  to  the  miimtes. 

Birmingham.- The  Electric  Supply  and  Gas  Committees  have 
formed  a  joint  subeoinmitfee  to  purchase  the  coal  needed  by  the  two 
undertakings,  and  in  this  wav  it  is  hoped  that  a  great  saving  will  be 

e(Teet««<|. 

Bhckburn.--Tho  Council  have  referred  a  proixis.'il  to  increase  the 
salary  of  the  borough  electrical  engineer  (Mr.  P.  P.  Wheelwright)  to 

:\  (  iiininiltee  fi.r  <  Mii^ider.ition  .'Uid  rcjiorf. 
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Dungannon. — Tt  in  j)r6po.sed  to  apply  for  a  provisional  order  to 
iiutliorisc  the  .suj)pl\  of  electrical  energy,  and  to  erect  hydro-ele<;tri(! 
works  at  a  waterfall  at  Atmore,  about  six  miles  from  the  town. 

Eastbourne. — The  recent  collision  of  a  motor  car.  with  a  high- 
tension  pillar  at  Seaside  was  referred  to  again  at  the  Council  meeting 
on  Monday.  , 

The  Kloctricity  Cotnmittco  stated  that  the  electrical  cngin(;er  Mr. 
J.  K.  Bry<lges)  had  reported  on  the  fatal  accident  which  occurred  on 
Dec.  26,  owing  to  a  motor  car  colliding  with  a  high-tension  switch  pillar 
at  Seaside  and  demolishing  same.  On  that  occasion  two  men  had  re- 
ceived fatal  electric  shocks  and  the  jur}'  had  returned  a  verdict  of  death 
from  misadventure,  adding  a  rider  that  they  considered  the  switchboxes 
should  be  placed  further  from  the  .side  of  the  road  so  as  to  be  less  likely 
to  come  into  contact  with  anything  which  might  be  a  source  of  danger. 

The  Town  Clerk  also  reported  that  Mrs.  Novis  had  called  on  him  and 
stated  that  her  son  was  also  injured  in  rendering  assistance,  and  asked  if 
the  Committee  could  see  their  way  to  compensate  him  for  his  injuries. 
A  letter  was  also  read  from  Mr.  R.  A.  Niedermayer,  solicitor  for  Mrs. 
ShadwcU  (the  wife  of  one  of  the  men  killed)  inquiring  whether  the  Cor- 
poration could  see  their  way  clear  to  make  some  compensation  to  the 
widow.  Mr.  Brydges  also  reported  that  the  cost  of  replacing  the  pillar 
would  be  about  £2.5.  The  Committee  resolved  that,  being  under  no  legal 
liability  in  the  matter,  they  regretted  they  could  not  see  their  way  to  pay 
any  compensation  in  respect  of  the  accident.  With  regard  to  the  jury's 
recommendation  that  other  switchboxes  should  be  placed  farther  away 
from  the  side  of  the  road,  the  Committee  was  advised  that  the  switchbox 
in  question  was  erected  in  accordance  with  the  Board  of  Trade  regula- 
tions and  they  awaited  any  revised  instructions  from  that  Board  which 
might  b'e  issued. 

The  report  of  the  Electrical  Inspector  to  the  Board  of  Trade  (Mr.  A.  P. 
Trotter)  on  this  accident  is  given  on  another  page  of  this  issue. 

EHand. — The  Electricity  Committee  has  passed  the  following 
resolution  as  to  errors  in  registering  by  electricity  meters  : — 

If  at  any  time  it  be  ascertained  that  a  meter  has  not  registered  the 
electricity  consumed,  the  f'ouncil  reserve  the  right  to  charge  for  any 
electricity  in  the  same  proportion,  or  as  near  as  possible,  to  the  con- 
sumption in  the  corresponding  period  of  the  previous  year  or  on  the 
con.sumption  immediately  before  or  after  the  period  during  which  the 
meter  was  defective. 

The  Council  were  recommended  to  supply  picture  houses  with  current 
for  kinema  purposes  at  2d.  per  unit,  subject  to  any  fluctuation  which  the 
Electricity  Committee  find  it  necessary  to  make  from  time  to  time,  the 
present  advance  being  12|  per  cent.  The  arrangement  is  to  last  for 
three  years. 

At  the  meeting  of  the  Conncil  last  week  Councillor  Swift  moved 
that  the  recommendation  be  referred  back.  Picture  houses  were 
luxuries,  and  thei-efore  the  Company  ought  to  pay  an  advanced  price. 

Replying  to  the  discussion.  Councillor  Eastwood  said  he  regretted  the 
electricity  works  had  not  been  a  greater  .success.  Froni  the  two  picture 
houses  in  the  town  the  Council  received  about  £300  per  year,  the  loss  of 
which  would  be  serious  to  them.  There  would  be  just  the  same  standing 
charges  to  meet  if  they  were  without  those  two  customers.  There  were 
at  least  110  matine'es  and  that  provided  a  portion  for  a  day  load.  If  they 
lost  one  of  the  picture  houses  they  would  probably  lose  both.  The 
undertaking  was  becoming  more  and  moi'e  successful,  and  he  appealed  to 
the  members  to  help  forward  rather  than  retard  that  success.  The  price 
of  gas  would  have  been  increased  long  since  had  it  not  been  for  electric 
lighting. 

Only  three  persons  voted  for  the  amendment,  and  the  recommendation 
was  then  approved. 

Folkestone. — The  charges  for  the  supply  of  electrical  energy  are  to 
be  increased  by  10  per  cent,  after  the  current  quarter. 

Hackney  (London). — As  from  the  meter  readings  for  the  March 
quarter  the  scale  of  charges  for  electric  current  will  be  increased  by 
17|  per  cent. 

Hastings.— The  charges  for  electric  current  will  be  again  increased 
by  10  per  cent,  as  from  March  31,  making  20  per  cent,  increase  since 
the  outbreak  of  war. 

Mirfield.— The  Urban  Council  have  applied  to  the  Board  of  Trade 
to  allow  the  use  of  overhead  cables  and  the  supply  of  energy  at  400 
volts  under  their  provisional  order  of  1899. 

Reigate.— The  Coimcil  has  increased  the  charge  for  current  for 
heating  from  Id.  to  l|d.  per  unit  as  from  April  I  next. 

Ripon. — A  Committee  has  been  appointed  to  incpiiro  into  and 
report  on  the  terms  and  conditions  under  which  a  supply  of  electrical 
energy  for  lighting  may  be  provided  for  the  city  by  delegation  of  the 
Corporation's  electric  lighting  powers  to  a  suitable  public  company-. 

Stepney  (London). — At  the  last  meeting  of  the  Council  the  Finance 
Committee  reported  having  considered  the  Electricity  Supply  Com- 
mittee's proposals  as  to  the  increasing  load  and  the  necessity  of 
making  provision  for  the  winter  of  1916-17,  including  the  supply  of 
electricity  to  Bethnal  Green,  Poplar  and  Shoreditch  Councils. 

It  was  necessary  to  provide  at  the  earliest  possible  moment  two  addi- 
tional boilers  at  the  electricity  workt,  and  the  committee  have  been  in 


communication  with  MeKsrs.  Balx.ock  &  Wilcox,  who  wore  y>repared  t" 
supply  the  two  Injilers  for  the  sum  of  £1S,!).>0.  The  Finance  Committee 
approved  an  estimate  of  £10,000,  which  was  adopted  Vjy  the  Council. 

Swansea. — The  new  electrical  showroom,  which  has  lieen  equipped 
in  Wind -street,  was  opened  on  Friday  last  b^'  Courtcillor  Alex. 
Sinclair,  chairman  of  the  Electric  .Suj)ply  Committee. 

The  showrofJiu  has  been  equipped  un«ler  the  superviaion  of  the  borough 
electrical  engineer,  Mr.  .J.  \V.  Burr. 

For  the  opening  ceremony,  .Messrs.  .Johnson  &  Burgess  (Ltd.),  a  local 
firm  of  electrical  suj)])liers,plac(Hl  an  electric  saloon  body  car  (claimed  to 
bo  the  first  electric  car  in  Wales)  at  the  disjKJsal  of  the  mayor,  the  chair- 
man and  vice-chairman  of  the  Kloctricity  Committee,  and  drove  them 
in  it  to  the  opening  ceremony.  In  the  course  of  his  remarks,  CoL  A- 
Sinclair  .said  the  electric  vehicle  in  which  they  had  travelled  was  a  very 
appropi'iate  example  of  the  advance  made  in  the  applications  of  electricity. 

Wigan. — The  recent  failure  of  the  electricity  supply  was  discussed 
at  the  meeting  of  the  Council  last  week. 

Aid.  Fletcher,  chairman  of  the  Tramways  Committee,  .^aid  jK-ople 
had  got  the  impression  that  his  Committee  was  at  fault.  The  Tramways 
Committee  was  not,  however,  responsible  for  the  stoppage  of  the  cars, 
as  they  had  no  control  whatever  over  the  electricity  station.  The 
estimated  lo.ss  of  receipts  on  the  tramcars  during  the  stoppage  last  month 
was  £1,276.  19s.  lOd.,  and,  after  deducting  £204.  los.  7d.  for  power 
expenses  and  £116.  8s.  for  wages,  the  net  loss  was  £955.  18s.  .3'1.  The 
bit  of  profit  which  the  tramways  had  made  had  been  wiped  out  through 
something  over  which  they  had  no  control.  The  Tramways  Committee 
would  run  the  cars  if  they  could  get  the  power. 

Aid.  .T.  T.  CrRiMSHAW%  the  ex-m.ayor  and  chairman  of  the  Electric  Light 
Committee,  said  his  Committee  had  done  all  that  was  pc^sible  to  avoid 
a  stoppage,  and,  since  the  stoppage,  to  make  good  the  repairs. 

Councillor  A.  Gttest  moved  that  a  Special  Committee  be  appointed  to 
niquive  fully  into  the  cause  of  the  disastrous  breakdown  at  the  electricity 
works  last  week,  and  to  report  thereon  to  the  Council,  and  this  was  passed 
unanimously. 

Wimbledon. — Having  regard  tt  the  unsatisfactory  manner  in 
which  the  contract  for  the  mahitenance  of  the  Gamewell  fire  alarm 
system  has  been  recently  carried  out  the  Town  Clerk  suggested  to 
the  Postmaster-General  that  he  should  agree  to  the  cancellation  of 
the  contract  or  the  suspension  thereof  for,  saj',  three  years. 

Should  the  Postmaster -General  agree  to  the  suggestion  it  is  proposed 
to  make  arrangement  with  Mr.  G.  Longfield-Beasley  for  the  maintenance 
of  the  sy.stem.  , 

A  Sub-committee  of  the  Electric  Lighting  Committee  has  been  ap- 
pointed to  consider  what  steps  shall  be  taken  to  obtain  the  annual 
supplies  required  during  the  ensiuring  year. 


TRACTION   NOTES. 


Aberdeen. — The  question  of  purchasing  the  imdertaking  of  the 
Aberdeen  Surburban  Tramway's  Co.  was  discussed  at  the  meeting 
of  the  Tramways  Committee  last  week,  when  it  was  agreed  that  it 
would  be  impossible  to  carry  through  the  scheme  at  present,  and  to 
recommend  the  Council  that  the  matter  be  deferred  until  after  the 
war.  A  report  on  the  matter  has  been  supplied  by  Mr.  J.  Dalrymple, 
of  Glasgow. 

Birmingham. — Last  week  the  chairman  of  the  Tramways  Com- 
mittee (Mr.  Harrison  Barrow),  in  proposing  the  adoption  of  the 
minutes,  said  that  the  time  for  constructing  the  light  railway  to 
Quinton  had  been  extended. 

The  recent  accident  on  the  tramway  at  Aston  was  exceedingly  re- 
grettable, and  in  the  opinion  of  the  Board  of  Trade  Inspector  it  was  due 
to  temporary  forgetfulness  on  the  part  of  the  motorman.  At  the  out- 
break of  war  they  liad  862  motormen.  of  nhom  500  had  enlisted  ;  they 
had  8G4  conductors,  but  741  of  them  had  gone  (some  of  them  to  be  motor- 
men),  and  at  present  they  had  only  123  of  the  old  conductors.  The 
number  of  women  conductors  was  697,  and  on  the  whole  they  had  done 
excellently.  T'lieir  work  had  been  particularly  difficult  owing  to  the 
great  amount  of  overcrowding,  and  the  conseque;-.ce  that  they  had  not 
been  able  to  put  on  the  road  all  the  cars  they  would  have  liked  to  deal 
with  the  enormous  increase  in  the  traffic.  The  Warwiek-road  route  was 
ready  for  opening,  but  the  terminus  for  the  present  would  be  Broad-road. 

In  the  di.scussion  which  followed  complaints  were  made  of  the  inade- 
quacy of  the  service,  of  overcrowding,  &c.,  and  the  u.se  of  trailers  was 
advocated. 

In  reply,  Mr.  Harrison  Barrow  said  that  at  present  they  could  only 
get  motor  omnibuses  by  showing  they  vcore  required  for  munition 
workers,  and  it  was  quite"^impossible  to  supply  the  needs  of  Quinton,  but 
they  hoped  to  be  able  very  soon  to  construct  the  light  railway  to  Quinton. 
As  to  trailers,  he  promised  to  furnish  a  statement  on  their  adoption  when 
next  the  Committee  reported.  He  feared  the  difficulties  at  the  termini 
woidd  be  verv  consideraVile. 
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Gateshead. — On  Saturday  last  a  tramcar  accident  occurred, 
resulting  in  four  persons  being  killed  and  several  being  injured. 

A  tramcar  was  ascending  Bensham  Bank,  when  it  became  necessary 
to  bring  it  to  a  standstill  on  account  of  another  tram  being  delaj-ed  at  a 
loop.  Suddenly  the  upgoing  car  began  to  move  backwards.  The  brake  s 
were  applied,  but  fa  led  to  hold,  and  the  car.  having  rapidly  gathered 
Bpeed,  left  the  1  nes  at  a  turning  in  the  road  and  fell  over  on  its  side.  The 
four  per.sons  killed  were  pedestrians,  who  were  struck  by  the  car  as  it  fell 
and  crushed  underneath  it.  With  assistance  the  pa.ssengers,  most  of 
whom  were  brui'icd  or  cut,  were  removed  from  the  wrecked  car  to  receive 
medical  treatment. 

An  inquest  on  the  victims  was  held  on  Tuesday,  when  Leonard  Jane, 
the  motorman  of  the  tramcar,  atlmitted  that  he  left  his  car  to  assist 
another  driver  who  was  in  difficulties.  He  set  the  hand  brake  Ixforc 
leaving,  but  did  not  put  on  the  .slipper  brake.  He  was  20  years  of  age 
and  liad  been  instructed  in  his  duties.  He  considered  the  accident  due 
to  the  extra  weight  of  passengers  who  got  on  after  he  left  the  car.  thu;; 
easing  off  the  hand  brake  and  .setting  the  car  off. 

The  jury  returned  a  verdict  of  accidental  death,  finding  that  Jane  had 
committed  an  error  of  judgment,  whicli  did  not  amount  to  culpable 
Jiegligenee. 

L.C.C.  Tramways. — It  was  re]iorted  to  the  h.('.('.  on  Tiiostlay  thftt 
an  iinangeiiient  had  boon  made  with  .Messrs.  Dick,  Kerr  &  (U).  in 
regard  fo  tlie  contract  for  the  reeonslrnef  ion  of  tlie  tniekwork  of  the 
IrainwayB  in  Jiurdctt-road,  &c. 

The  contract  was  for  £00,.')OG.  Os.  5(1.,  and  wlu-n  the  Treasury  refuiud 
sanction  for  the  work  the  contractors  had  incur.'"ed  or  were  committed  to 
certain  ex{)enditure,  and  it  had  Ixen  agreed  that  the  Council  should  take 
over  the  materials  already  delivered  in  London  and  pay  to  the  company 
aljout  £G,87.'».      The  value  |of  the  materials  taken  over  is  about  Hi.'.i'iO. 

Women  Tmrmvay  Cunductora.- — In  reply  to  a  question,  Mr.  Hum" 
(chairman  of  the  Highways  Committee)  stated  that  192  women  were  now 
J»eing  r-mployed  as  tramway  conductors  ;  they  worked  8  hours  and  24 
minutes  a  day,  and  got  3  hours  relief. 

Rotherham. — Oldham  Corporation  has  offered  to  sell  a  dozen 
Kingl(;-(leck  bcjgey  cars  (seating  40  passengers)  at  £450  each,  and  th  e 
'i'ramways  (.'ommittee  proposes  to  j)urehasc  one  and  to  ask  the 
Oldhatn  (corporation  to  keep  the  offer  of  the  remaining  cars  open  for 

a  perif)d  fo  be  agreed  upon. 

Women  Tramcar  Drivers. — The  Glasgow  Trades  Council  have 
adopted  a  resolution  protesting  against  the  employment  of  women 
tramcar  drivers. 


TELEGRAPH  &  TELEPHONE  NOTES. 


Deferred  and  Week-End  Cablegrams.— Tiie  I'aeific  Cable  Board 
Hiuiounce  tliat  tiie  deferred  (L.C.U.)  and  week-end  cable  (T.W.'J".) 
services  between  the  Tnited  Kingdom  and  Australasia  have  been 
restiifierl. 

Increased  Telephone  Charges.— Tlie  increased  telejihone  diivrges 
arc  arousiiig'oppoHJIion  in  biisintjss  eiroles,  eKpe«'ially  in  Scotland. 

At  11  rufciing  of  (Jiiisgow  traders  and  shopk<'<-jxTs  on  the  IJrd  in:;t.  a 
rcKfilution  was  unanimously  adopted  ealling  upon  the  (lovernment  to 
withdraw  the  inen-ased  scale.  It  was  held  that  the  increase  was  inop- 
]K)rtuiie  and  inadvisable.  It  was  also  (lerided  to  ask  (Jlasgow('orj)ora- 
lion  to  apply  fur  a  telephone  licens<-  and  re  .start  a  serviee  kIiouM  tin- 
jiuTenw«l  scale  In-  <iif(irce<l. 


EMPIRE  NOTES. 


Australasian.-Thc  town  of  Mt.  Cnmbier  (South  Atistralia)  is 
to    be    iigiited  ele  friedlv. 

A  runtraet  has  ix-en  signed  by  Mr.  T.  W.  Bridg«T  (n>pn'»ent«tive  of 
llridgcr.  Ltd.)  fur  tlu"  installation  work  and  its  niaint<-naiie«'  f<ir  1(1  yafs. 
til"  Municipality  having  the  right  of  purchase  at  the  end  of  thnf  jwriod. 

Th<<  determination  of  the  A'ictoriiin  Klectricnl  Supply  Hoiird  in  res|Ms  f 
ti>  the  wages  to  be  paid  to  pt»rsons  employed  in  the  generation  or  dmtri- 
bution  of  eleotrieity  and  tho  manufnc  turc,  repair,  or  maJntenaner  of 
electrical  applinnres  has  beon  gazetted.  1'he  wages  fix«Ml  are  ns  follows  : 
Might  patrol  ninn  in  \\\*\  met  rofwlit'nn  district,  fUlrn.  j)er  week  of  iH  hour*  ; 
nutsidc.  ()2s.  .  switchman  in  metrti]>nljt<in  <lijitrict.  .'i2K.  (Vd.  )xt  week; 
outside,  4Ss.  (1(1.  ;  joiiit<»r  of  nndergronnd  enblcs  in  nietro|Milit  an  district. 
(i3».  ;  nut-side,  rtOs.  ;  station  switchboani  attendant.  A'c..  in  nictrojMilit  nn 
•  listrict,  fi4».  ;  outside,  TjOh.  ;  Hul)st'iti'>ii  a't'ndnnt  in  mi  tnqM  lit.ii) 
district.  COh.  ;  outside,  fttta.  ;  linesman.  (lOs.  and  5tls.  ;  meter  fixer, 
fir*.  r>d.  and  Tils.  (>d.  ;    nil  others.  .Ms.  and  4K»i. 

The  rates  of  pay  lixed  by  the  Commonwealth  Arbitralioh  t'onrl  in 
ronnoction  with  the  opiTation  of  the  .\del;\ide  and  Launreston  mnnieipnl 
••loctric  tramway  services  are:  AdrUttdc  .  .Moturmen.  lis.  to  S>s.  Si.  jer 
day  ;  conductors,  Ss.  4d.  to  Os.  ;   pitmen,  88.  6d.  to  Ob.  fid.  ;  i>ignRlmen. 


9s.  to  9s.  8d.  ;  electrical  fitters,  lis.  ;  controller  men,  cleaners  and 
labourers,  8s.  6d.  ;  trimmers,  trap  gangers,  f  ettlcrs,  blacksmiths'  strikers, 
mechanics'  labourers,  9s.  ;  leading  cleaners,  9s.  6d.  ;  overhead  iremcn 
and  firemen,  IDs.  ;  car  body  builders,  lis.  ;  blacksmiths,  lis.  6d.  ; 
carpenter?,  11f.  8d.  ;  mechanics,  9s.  to  1.3s.  ;  other  labourers,  8s. 
Lnunceston. — Motormen,  8s.  4d.  ;  conductors,  7s.  9d.  ;  signalmen,  8s.  ; 
pitmen,  8s.  ;  controller  men,  8s.  ;  car  cleaners,  8s.  ;  track  cleaners,  8s.  ; 
labourers  not  otherwise  specified,  8s.  ;  electric  fitters,  lOs.  6d.  ;  fitters, 
10.S.  ;  car  body  builders,  lOs.  ;  carpenters,  lOs.  ;  painters,  ICs.  ;  black- 
smith, 9s.  8d.  and  10s.  ;  blacksmiths'  strikers,  8s.  ;  firemen,  8s.  and 
9s.  6d.  ;  engine  drivers,  12s.  and  12s.  6d. 

Tho  Caledonian  Coal  Co.,  Cessnock  (X.S.W.),has  agreed  to  extend  the 
electric  light  cables  to  the  town  of  Abcrdare. 

An  electric  generating  plant  to  supply  light  in  the  town  of  Laura  (S. 
.\ustralia)  has  been  provided  by  Mr.  A.  H.  Forder.  It  consists  of  a  17  h.p. 
Blackstone  oil  engine  coupled  to  a  10  kw.  230- volt  generator. 

An  agreement  has  been  entered  into  between  Port  Augusta  (8.  Aus- 
tralia) Council  and  Bridger  (Ltd.),  Adelaide,  for  the  electric  lighting  of 
the  town  by  the  company-,  with  the  right  to  supply  current  for  powor  also. 
The  streets  are  to  be  lighted  with  eight  1,000  c.p.  half-watt  lamps,  and 
50  100  c.p.  lamps.  The  plant  will  be  largo  enough  to  supply  in  Daven- 
jjort  al.s<^)  and  the  district  within  .3  or  4  miles.  The  Corporation  is  to  have 
the  right  to  take  over  the  scheme  after  15  years. 

West  (Juildford  (W.  Australia)  Roads  Board  has  made  arrangements 
to  purchase  electric  power  in  bulk  from  the  Covernment  power  statif)n 
at  Perth. 

Contending  that  Australian  officers  are  capable  of  doing  the  work,  the 
Professional  Officers'  Association  of  the  Federal  Service  has  made  a  strong 
jirotest  to  the  Postmaster- General  against  f^urthcr  importation  of  elec- 
trical engineers.  The  Association  admits  that  there  is  a  shortage  of 
engineers,  but  maintairus  that  this  is  due  to  the  failure  of  the  department 
to  grapple  properlj'  with  the  problem.  A  charge  is  made  that  last  year 
two  men  were  brought  out  from  England  and  given  higher  salaries  than 
Australian  applicants  in  the  same  grade,  and  promised  increments  until 
the  maximum  of  £504  was  reached.  The  Po.stmaster-General  has  re- 
ferred the  matter  to  the  Federal  Service  Commissioner  and  has  suggested 
a  way  out  of  the  difficulty. 

"Tenders"  (Melbourne  and  Sydney)  says  the  Kilcoy  (Queensland) 
Shire  Council  has  decided  to  borrow  £500  from  the  Government  to  instal 
electric  lighting  plant. 

Hamilton  (Queen.sland)  Council  has  a.sked  an  electrical  engineer  to 
draw  up  a  plan  for  lighting  the  town  electrically. 

Longreach  (Queensland)  Electric  Lighting  Co.  has  been  formed  to 
utilise  the  pressure  from  the  local  artesian  bore  to  generate  electricity  to 
light  the  town. 

Kiccarton  (New  Zealand)  Borough  Council  has  decided  to  borrow 
£;i,300  for  electrical  purposes,  and  £200  for  wiring  private  consumers' 
premises. 

The  King  Island  Scheelite  Co.  is  in  the  market  for  power  plant  (suction 
gas  engine  and  producer,  with  electrical  generator)  and  milling  machinerj-. 
Mr.  J.  B.  Lewis,  Melbourne,  is  eonsidting  engineer  for  the  scheme. 

Messrs.  Norton  Griffiths  &  Co.  (Sydney)  arc  in  the  market  for  a  number 
of  electric  winches,  to  be  used  in  coimection  with  the  construction  of  the 
Sydney  underground  railways. 

The  Quigley  Pros])ecting  S\'nd.  Zeehan  (Tasmania)  have  decided  to 
instal  a  small  electric  winding  plant  at  their  mine.  The  local  electrical 
undertaking  has  agreed  to  supply  the  current. 

Canada.  -Sir  A.  Beck  h?.s  forwarded  to  the  Riard  of  Control  .".^ 
Ottawa  a  dr.ift  cojiy  of  by-laws  in  connection  with  tiie  hydroelectric 
radial  railway  ]^\p^\  involving  hundreds  of  miles  of  j)ro|)o.sed  railwaNTH 
in  Ontario,  with  Toronto  as  the  centre  of  the  .system. 

The  (stimatid  tost  of  the  railways  is  £2,750.000.  Toronto's  sha-e  of 
the  outlay  will  be  £S50.000.  Of  eight  radial  lines  two  will  most  closely 
affect  Toronto.  An  imiwrtant  clause  of  the  jiroposcd  agreement  between 
the  (ity  and  the  Hydro-electrie  Commission  is  that  the  Commii-sion  i;;  to 
be  furnished  with  a  free  right-of-way  for  the  railway*  and  power  lines  over 
any  p.-oiK-rty  ()f  the  city. 

Sir  A.  Beck  has  also  announced  that  reductions  arc  to  be  made  in 
electric  lighting  and  ]iower  rates,  that  affeut  all  clasr.?s  of  consumers  and 
mean  a  saving  of  from  20  (o  27  jier  cent,  to  the  householders  of  Toronto. 
The  reduction  benefits  domestic  u.'icrs  chiefiy.  and  ]iartic-ularly  these  who 
extend  tli<'  u.se  of  electricity  in  the  honi''  alnive  the  normal  eonsum]>  ion 
for  lighting.  It  is  stated  that  the  houses  where  electric  ranges  an?  uucd 
and  all  cooking  dime  by  electricity  a-e  .-ajiidly  incensing. 
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m  FOREIGN   NOTES 


Japan.— .\  re|x)rt  on  the  trade  of  Nagasaki  for  1914  says  tot.",l 
imjHirtw  from  the  United  Kingdom  were  valued  at  £419.089  (against 
£HK>.:UO  in  1913).  from  the  whole  of  British  Kmi)irr  £,')W.977  (against 
ir.Ki.oSlt).  jMid  the  tot.-.l  from  all  ntbir  sources  was  tS2().24()  (against 
£1.157,220). 

New  Caledonia. — A  ronsidar  report  for  1914  stales  that  the  hydro- 
electric St, It  ion  .it  T.'to  is  shut  down  owing  to  w.-ir -conditions,  .ind  the 
h\idrii-oIectrie  works  at  Yato  are  in  course  of  cimstruction. 

Paraguay.— The  "  Review  of  the  River  Pla»e  "  save  the  General 
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Electric  Co.  have  applied  for  the  concession  for  a  public  telephone 
service  in  Asuncion. 

Venezuela. — The  Ministerio  de  Fomento  has  granted  permission  to 
iSenor  Nestor  Maya  to  construct  a  telephone  line  (12i  miles  in  length) 
between  the  towns  of  Carayaca  and  Anti'mano  (in  the  Federal  District. ) 


MISCELLANEOUS   NOTES. 


B.E.A.M.A. — The  following  firms  have  been  elected  members  of 
the  B.E.A.M.A.  :— 

Messrs.  Ferguson,  Pailin  &  Co.  and  Mirrlces,  Bickerton  &  Day  (Ltd.). 

The  following  firm  has  been  elected  a  member  of  the  Council  for  the 
session  :   Callendcr's  Cable  &  Construction  Co. 

British  Industries  Fair,  1916. — This  fair,  which  will  be  held  in  the 
buildings  of  the  Victoria  and  Albert  Museum,  8.  Kensington,  London, 
S.W.,  will  be  ojjen,  to  the  trade  alone,  from  Feb.  21  to  March  3, 
inclusive. 

The  trades  covered  by  the  fair  are  :  Toys  and  games,  earthenware  and 
china,  glass,  fancy  goods,  stationery  and  printing.  Tickets  of  admission 
may  be  obtained  by  bona  fide  buyers  either  at  the  entrance  to  the  fair, 
or  on  application  to  the  Director,  32,  Cheapside,  E.G.. 

Callender's  Hospital  and  Distress  Fund. — The  annual  report  of  this 
Fund,  which  was  ajiproved  at  the  general  meeting  on  Jan.  31,  shows 
that  £284.  lis.  has  been  voted  to  hospitals  and  other  institutions, 
an  increase  of  £1.  Is.  on  the  previous  year,  and  a  record  figure. 

The  amounts  given  to  the  various  institutions  varied  from  £73.  10s. 
to  £3.  3s.  The  penny  weekly  subscriptions  amounted  to  £269.  lis.  lid., 
against  £281.  2s.  9d.  in  previous  year.  The  Board  resolved  not  to  appeal 
to  the  donors,  owing  to  the  war  necessitating  so  many  calls.  Gratuities 
to  members  amounted  to  £54.  7s.  lOd.  A  large  number  of  the  members 
have  joined  the  Colours,  which  accounts  for  the  decrease  in  subscriptions. 

Diesel  Engine  Accident. — An  explosion  occurred  on  Monday  morn- 
ing in  the  compressor  of  one  of  the  Diesel  engines  in  the  generating 
station  of  the  Smithfield  Markets  Electric  Supply  Co.,  Charterhouse- 
street,  London. 

The  engine  driver,  Harry  Baker,  was  uninjured,  but  his  assistant, 
Edward  Tyrell,  was  badly  injured,  and  died  a  few  hours  after  admission 
to  St.  Bartholomew's  Hospital.  The  intermediate  purge  pot  was  de- 
stroyed, but  otherwise  there  was  no  damage,  and  the  supply  of  current 
was  not  interfered  with. 

Excess  Profits  Tax. — The  office  of  the  Board  of  Referees  to  con- 
sider appeals  and  applications  in  resjject  of  the  Excess  Profits  Tax 
is  at  133,  Strand,  London,  W.C. 

The  Chairman  of  the  Board  is  Mr.  H.  E.  Duke,  K.C.,  M.P.,  and  it  will 
proceed  to  consider  forthwith  any  appeals  and  applications  which  may 
be  made  to  them  through  the  Commissioners  of  Inland  Revenue.     Corre- 


spondence should   be  addrenscd  to  the  Registrar,  Board  of  Refcrcca 
(Finance  No.  2  Act,  191.5),  133,  Strand,  London,  W.C. 

Fatality. — While  charging  a  retort  at  the  Pontjinister  Steel  Works, 
near  Risca  (Mon.),  with  an  electric  charger,  on  Friday  last,  a  man 
named  Fredk.  Wyndham  Careen  received  a  fp.tal  electric  shock. 

Inquest. — An  inquest  was  held  at  Xewcastle-on-T\Tie  last  week  on 
Samuel  .John  Thomas,  an  electrician,  who  was  killed  at  Mes.srs. 
Armstrong,  Whitworth  &  Co.'s  works. 

Fkkdekkk  (i.  Thomas,  his  brother  and  a  foreman  electric  tester, 
stated  that  he  and  his  brother  went  to  the  casting  shop  to  test  a  fa« 
motor  which  was  controlled  by  a  switch.  Immediately  abovs  the  switch 
was  a  way  on  which  barrels  conveyed  coke  to  the  furnaces,  and  when 
passing  the  switchboard  there  was  less  than  2  ft.  clearance.  His  brother 
went  jt-aight  to  the  switchboard  and  shortly  afterwards  he  heard  a  shout 
and  saw  his  brother  lying  against  the  switchboard.  Witness  knew  his 
brother  had  had  a  shock  and  took  measures  to  remove  him.  Artificial 
respiration  was  tried  for  some  time,  but  he  never  recovered.  On  exam- 
ining the  switchboard  witness  found  some  wires  haul  been  bared,  and 
witness  thought  his  brother  had  been  removing  the  tapes  which  covered 
them.  He  thought  the  accident  might  have  happened  through  hu 
brother  pushing  in  the  switch  while  pressing  against  the  wall  to  allow  the 
barrels  to  pass,  and  having  hold  of  the  wire  with  his  left  hand  rewived  an 
electiic  shock. 

A  verdict  of  "  Accidental  death  "  was  returned. 

Manslaughter  Charge  Against  Tramcar  Conductor.— At  Dudley 
on  Friday  last  Timothy  Parkes,  tramcar  conductor,  was  cha.rged 
with  manslaughter. 

Parkes  was  the  conductor  of  the  runaway  tramcar  which  recently 
overturned,  causing  the  deaths  of  two  and  injuries  to  14  other  pas.sengers. 
At  an  inquest  on  one  of  the  victims  the  jury  returned  a  verdict  that  the 
overturning  of  the  car  was  duo  to  gross  carelessness  on  the  part,  of  the 
conductor,  and  the  Coroner  thereupon  committed  him  for  trial  at  the 
Assizes  on  the  charge  of  manslaughter. 

Accused  was  remanded,  bail  being  allowed. 

Munitions  Tribunal  Case. — The  engineer  and  manager  of  one  of 
the  metroijolitan  electricity  works  was  recently  summoned  before 
the  local  Munitions  Tribunal  for  the  metropolitan  district  on  a 
complaint  made  by  a  sub-station  attendant. 

Complainant  alleged  that  consent  to  his  leaving  the  electricity  works 
had  been  unreasonably  withheld  on  the  ground  that  complainant  wap  at 
present  engaged  on  work  that  did  not  utilise  his  engineering  skill  and 
training  as  a  skilled  mechanic,  and  that  he  was  only  working  48  hours 
per  week.  After  hearing  the  evidence,  including  that  of  the  Borough 
Electrical  Engineer  and  Manager  and  that  of  the  engineer  of  neighbouring 
works  as  to  the  indispcnsability  of  sub-station  attendants,  the  Tribunal 
unanimously  decided  not  to  grant  the  application  for  the  release  of  the 
complainant. 

Prohibition  of  Exports.— On  Jan.  28  the  Privy  Coimcil  ordered  that 
the  exi)ortation  of  (inter  alia)  files,  pocket  lamp  cases  and  cases 
fitted  with  bulbs,  but  not  containmg  batteries,  be  prohibited  to  all 
countries  in  Europe  and  on  Mediterranean  and  Black  Seas  other  than 
France,  Russia  (except  through  Baltic  ports),  Italy,  Spain,  and 
Portugal. 


TENDERS    INVITED. 


Turbo-Alternators,  Electric  Generators,  Water  Turbine,  &c. 

Leigh  (Lanes.)  CouncU  require  tenders  for  a  2,000  kvf.  Turbo- 
Alternator,  Surface  Condenser,  &c.     Tenders  by  noon  Feb.  18. 

The  New  South  Wales  Government  Railways  and  Tram- 
ways Department  invite  tenders  for  the  supply  and  erection  of 
a  2,500  kw.  Turbo-Alternator  for  the  Zarra-street  (Newcastle, 
N.S.W.)  power  house.  Specification  (No.  470)  from  the  Elec- 
trical Engineer,  N.S.W.  Government  Railways  and  Tramways, 
01,  Hunter-street,  Sydnej'.  Tenders  to  Chief  Commissioner  for 
Railwa.ys  and  Tramways,  Phillip-street,  Sydney,  by  noon  May  3. 

The  Town  Clerk,  Raetihi  (North  Island),  N.Z.,  will  receive 
tenders  until  4  p.m.  March  14  for  supply  and  erection  of  a  40  kw. 
Hydro-electric  Generatmg  Set,  Switchboard,  «fec.  Specification 
and  drawing  from  Messrs.  H.  W.  Climie  &  Son,  Raetihi,  N.Z. 

Wiring,  Fittings,  &c. 

Bradford  Guardians  require  tenders  by  10  a.m.  Feb.  14  for 
W^iring  Installation,  Telephones,  Bells,  &c.,  for  the  Union 
Hospital.  Specifications  from  Mr.  F.  Holland,  22,  Manor-row, 
Bradford. 

St.  Mary,  Islington  (London),  Guardiaiis  require  tenders  for 
Alterations  to  Wiring,  Supply  of  s.p.  Motors,  &c.  Tenders  by 
4  p.m.  Feb.  17  to  the  Clerk,  St.  John'sroad,  London,  N. 


Submarine  Electric  Cables. 

Sydney  (N.S.W.)  Council  require  tenders  by  3  p.m.  April  10 
for  the  supplv,  laving  and  maintenance  for  six  months  of  six 
11,000-volt  Submarine  Cables  (each  400  yds.  long)  across 
Darlmg  Harbour.  (Contract  No.  424.)  Specification  and  form 
of  tender  from  the  City  Electrical  Engii^er,  Sydney. 

Electrical  and  Tramway  Stores. 

Marylebone  (London)  Electricity  Department  require 
tenders  bv  noon  Feb.  23  for  six  months"  supply  if  Underground 
'  and  House  Cables,  Box  Compoimd,  Insulating  Materials,^  &c. 

Tender  forms  from  the  Electricity  Dept.,  20,  York-place,  W. 

The  Metropolitan  Water  Board  want  tenders  by  11  a.m. 
March  7  for  supply  of  Electric  Lamps,  &c.  Forms  of  tender 
from  the  Chief  Engmeer,  Savoy-street,  London,  W.C. 

HoYLAKE  AND  West  Kirby  Council  require  tenders  by  Feb. 
22  for  one  year's  supply  of  Metallic  Filament  Lamps.  Speci- 
[^*£_  fications  from  the  Engineer. 

Bolton  Electricity  Committee  require  tenders  by  noon 
March  2  for  one  vear's  supply  of  Joint,  Service  and  Fuse  Boxes, 
Meters,  Motors,  "^Starting  S\\-itches,  Transformers,^&c.  Speci- 
fications, &c.,  from  the  Borough  Electrical  Engineer. 
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Electrical  and  Tramway  Stores 

JIam.mkk.s.mitk  (I^jiuJon)  P>f>rough  Council  invite  leiKlcrs  for 
the  Huj)pl\  of  \ arious  stores  for  the  electric  sujjply  departnuiit 
for  the  year  ending  March  31,  1917.  The  articles  include  Small 
Engineers'  T(jols,  >Ietal,  Steam  Tubes  and  Fittings  (Screws.  Lkjlts 
and  Xuts),  Steam  Packing  and  Jointing,  Oilmen's  Goods,  Electric 
Lighting  Sundries,  Insulated  Wires,  Joint  and  Fuse  Boxes,  Insu- 
lating (Jonijjound,  &c.  Forms  of  tender,  &c.,  from  the  borough 
electrical  engineer,  Mr.  G.  G.  Bell,85,  Fulhani  Palace-road, \N  ..and 
tenders  must  be  delivered  at  the  Town  Hall  by  4  p.m.,  Feb.  10. 

The  Tramways  Committee  of  M.\nxhe.ster  Corjx)ration  invite 
tenders  for  the  supply  of  General  Stores,  including  Motor  and 
Controller  parts,  Resistances,  Armature  and  Field  Coils.  Trolley 
Poles  and  Ba.scs,  Lightning  Arresters,  Lamps,  Car  Switches, 
Bells,  Cells,  Telephones,  Carbon  Brushes  and  Carbons,  Overhead 
Ef)ui})ment  Mat<TiaI,  Trolley  Wheels,  &c.,  Cable.  Wire,  Timber, 
Lubricants,  Oils,  Tools,  Iron  and  Steel,  Car  Axles  and  Tyres, 
Castings,  Fuel,  &c.  Schedules,  from  the  CJcneral  >L4nager, 
Mr.  J.  M.  .McElroy,  55,  Piccadilly,  Manchester.  Tenders  to  the 
Chairman  of  tlic  Tramways  Committee  by  10  a.m.  Feb.  15. 

PoRTSMOiTif  TramwajTS  Committee  require  tenders  by 
10  a.m.  Feb.  15  for  six  months'  supply  of  Stores  and  Materials, 
including  Tramway  Tyres,  Insulating  Materials.  Lamjjs,  Over- 
hearl  Line  Materials,  &c.     Sijecification  from  the  Engineer. 

Halifax  CoriKjration  recjuire  tenders  by  Feb.  14  for  12 
months'  suj)ply  of  Stores  and  Materials  to  their  electricity 
department,  including  Lighting  Fittings  and  Electrical  Acces- 
Borios  (Lamj)H,  Switches,  Tapes,  &c.),  v.r.  <'ables  and  Phosphor 
Bronze  Wire,  &c.   Forms  of  tender  from  Foundry-street,  Halifax. 

Halifax  Corporation  al.so  require  tenders  by  Keb.  14  for  12 
months'  supj)ly  of  Stores  and  Materials  to  their  Tramways 
Department,  including  Lighting  Fittings,  Insulating  Materials, 
v.r.  Cable,  Copjier  and  Phos|)hor  Bronzx;  Wire,  Trolley  and 
Overhead  Line  Materials,  Oils,  Paint«,  &c  Fonns  of  tender 
from  Tramways  Engineer,  Skircoat-road,  Halifax. 

Tenders  an-  re(|uired  by  first  ))ost  March  15  f«jr  one  year's 
BUp])ly  of  Electrical  (ioods  for  the  Cheshire  County  Asylum, 
Macci.ksfieli).     Tender  forms  from  the  Clerk. 

Sai.foki)  Tramways  Dejiartment  re(iuire  tenders  for  12 
months'  supply  of  Miscellaneous  Store-^  Particulars  from  the 
Manager. 

FiNSBiKV  (I^inddii)  Coimcil  rofpiire  tenders  by  noon  Feb.  14 
for  six  or  12  niontlis"  supply  of  Electric  La!nps,  \c.  Particulars 
and  forms  from  the  Chief  Cleansing  InsjKTtor,  2(),  Wharf  road. 
City  roal.  .\. 

Bki.fast  Tramways  &  Electricity  Committee  n-quire  tenders 
by  KJa.m.  Feb.  Hi  for  Hup)*ly  of  Eleetrioal  AeeesHories,  Cables 
ami    Lamps.      Fornm   of    tender    from    Ihc    (General    Maiuiger, 

Tramways  I )epartment. 

The  Bkiiwas  .Navkjation  T'oluery  Co.  n-quire  tenders  by 
10  a.m.  March  2,  for  12  nu>nhs"  supjily  of  Klectrical  Coods. 
Oils.  &r.     Forms  of  tender  from  the  Secretarv,  B<'dwa.s.  Mon. 


TENDERS  RECEIVED  AND  ACCEPTED. 


Cape  Towx  (South  Africa). — In  our  last  issue  (p.  654)  we  an- 
nounced than  an  order  had  been  placed  with  S.  Sykes  &  Co.  for  a 
rotarv  converter,  at  £.'},050.  We  are  now  informed  that  this  order  is 
not  for  a  rotary  converter,  but  for  one  of  the  Peebles  motor  con- 
verters to  be  manufactured  by  Messrs.  Bruce  Peebles  &  Co.,  under 
the  Peebles-La  Cour  patent.?. 

Tlie  order  has  been  secured  for  the  firm  b\-  Messrs.  S.  Sykes  &  Co.,  of 
Johannesburg.  Cape  Town  Corporation  have  already  two  1.000  kw. 
reebles  motor  converters,  and  the  present  order  makes  a  third  machine 
of  that  particular  output. 

Glasgow. — The  tenders  of  the  Briti.sh  Westinghouse  Co.  have  been 
accei>ted  for  the  sui)ply  and  erection  of  one  6,000-kw.  turbo-alternator 
and  condensiiig  plant  for  Port  Dundas.generatiiig  station  at  £25,022  ; 
and  that  of  \\'illans  &  Robinson  for  one  G,000-kw.  turbo-alteniator 
iind  condensing  plant  (with  Dick-Kerr  alternator)  for  St.  Andrew's 
Cross  station,  at  £25,480. 

Stepxey  (Loxdon). — The  ComicU  are  recommended  to  accept  the 
tender  of  Babcock  &  Wilcox  for  the  supph"  of  two  water-tube  boilers 
at  £18,950. 

Loxuon  County  Council. — The  Council  have  accepted  the 
following  tenders  : — 

Pluhf  for  Central  Car  Repair  Depot. — B.  R.  Rowland  &  Co.,  two 
(!()u))lc-liead  tcrinding  machines,  £90  ;  T.  &  R.  Lees,  coke-breaking 
machine,  £73  ;  Alklays  &  Onions  Pneumatic  Engineering  Co.,  shafting, 
bearings,  &c.,  £39.  12s. 

CarhoH  Brushes.— Morgan  Crucible  Co.  (Ltd.),  £14.  10s.  per  1,000  :  Le 
(arbone,  £13.  10s.  lOd.  per  1,000. 

Reiifwnl  of  Cables  of  Electric  Light  at  Blacktvall  Tunnel. — W.  T.  Henley's 
Telegraph  Works  Co.,  £100.  13s.'  8d. 

Dover. — The  CouncU  have  accepted  the  tender  of  the 
Cable  Co.  for  the  supply  of  cable  at  £3,395. 

Preston. — Chamberlain  &  Hookham  have  secured  the  contract 
for  the  supplv  of  meters  for  the  commg  year. 

Battersea  (London). — The  Electricity  Committee  recommends 
the  renewal  for  a  further  period  of  12  months  of  the  contract  with 
Callender's  Cable  &  Construction  Co.  for  the  sup])ly  of  cables.  &e. 

Hackney  (London). — The  Council  is  recommendeci  to  comply 
with  the  request  of  tlie  British  Insulated  &  Helsbv  Cables  to  vary 
their  existing  contract  for  the  sujjply  of  armoured  cables  in  accord- 
ance with  a  seheclule  submitted  by  the  eomjiany. 

Marylebone  (London). — The  Cbuncil  are  recommended  to 
acrejtt  the  tender  of  Ferranti  Limited  for  100  live  amjiereand  100  ten 
am|)ere  meters. 

West  Bromwich. — The  Corporation  have  accepted  the  tender  of 
the  New  Conveyor  Co.  for  earrjing  out  extensions  of  the  coal  con- 
veyor. 


FINANCIAL    MATTERS. 


COMPANIES'   MEETINGS  AND  REPORTS. 


CENTRAL    ELECTRIC  SUPPLV  CO.  (LTD.)      II..    di 
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i  pn-ference  and  ordinary  capital  for  the  half-year  ended  Dee.  31.  1915. 
A  mm  of  £.142.  lOs.  .'kl.  has  been  paid  to  the  directors  (being  10  i)or  cent, 
nf  net  pndifs  after  payment  of  5  ]>er  cent,  dividend  on  the  ordinary  shan- 
capital)  nn<l  t^.l.'m.  4s.  3d.  canieil  forward.  There  wa*;  an  inoreiua?  of 
I'.t.HO*!  In  the  n-venuo.  compared  with   1914.     The  ex]X-i  •  " 

heavily  in'  r<nwi!.  due  to  war  Ikiuusck,  &e.,  and  to  the  i;r<  .  d 

prire  of  coal  and  all  other  materials.  It  has  l)ecn  impn.sjsihle,  due  to 
fhnrlage  of  lalMuir  and  difficulty  in  obtaining  materials,  to  luaintAJn  the 
tra<  k  oiul  rolling  sloek  in  the  usual  Mate  of  repair.  Thew  n  jiai'-s  can 
'•nly  1m-  larri'-d  out  when  lalxmr  eonditioii'i  ha\i'  l>!»roni<'  more  fa\ourable. 
iiul  I'l.tMKt  lias  Inrii  transfern-il  to  maintenance  reserve  arcotmt  in  order 
to  ninke  Hoine  iirovision  for  this  ox])cn(liture. 

CITT  OF  BUENOS  ATRE8  TRAMWAYS  CO.  (1904)  (LTD.)— The  anwuj^y 

pnyalil'-  by  tin-  .Vntrlo  Art;t  ntiiie  Tiainways  ("o.  lias  Wen  ree<"ived  and  the 

net  rrvenue  for  HM .*>  wax  £«»\341.  t»s.  Id"      Interim  dividends  have  Ix-en 

paid   f«»r  the  nine   months  ending  Sejit.   .30.    1915,  »b,*irbin;;  £46,500, 

leavinp  £l'.i.S41.  Os.  Id.     The  directors  n«eommend  that  in  a>  dition  to 

I  the  intetM-.  .1..  ..I.ii.ls  already  distributed,  a  final  «liTidend  of  Is.  3d.  per 

I  share  (ill  ]Mr  cent,  jier  annum.  U-sk  tax)  l>e  paid  for  the  year, 

'      '' i'  "'.  Ihat   £I.2(H)  1.  lu-ral  nniorti.siition 

(£141.  r.s.  Id.) ).  ,  ;    X.,,..: 
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LANARKSHIRE  TRAMWAYS  CO. — The  revenue  for  1915  was 
£106,04:5.  lits.  .')(1.,  and  tlif  rxpcnseg  were  £()0.091.  .Is.  After  mnetinj.' 
contributions  payable  to  local  authorities,  debenture  interest,  &o., 
transferring  £11,000  to  res(!rve  for  depieoiation  and  writing  off 
£1,260.  14s.  lid.,  the  l)alance  (with  £01!).  9s.  7d.  bnnight  forward)  is 
£20,970.  17s.  5d.  An  interim  dividend  at  rate  of  .51  per  c(!nt.  jier  annum 
was  paid  for  the  half-yeai'  ended  .June  .30,  and  the  directors  recommend 
that  the  balance  be  disposed  of  by  paying  a  dividend  at  rate  of  0  per  cent, 
per  annum  for  the  half-year  ending  Dec.  'M,  lOl.'i  (making  .5J  per  cent, 
for  the  year),  and  after  paying  10  per  cent,  of  net  profits  after  payment 
of  5  per  cent,  dividend  for  the  year,  £958  has  been  carried  forward.  The 
revenue  increased  bv  £6,866,  compared  with  1914,  and  the  expenses  by 
£1,896. 

LLANDUDNO  &  COLWYN  BAY  ELECTRIC  RAILWAY  (LTD.)— For  year 
ended  Nov.  HO  the  net  profit  was  £5,414,  and,  with  £562  brought  in  the 
total  was  £5,976.  Part  of  this  has  been  applied  in  providing  £1,545  for 
sinking  fund  and  £23  in  writing  off  discount  on  debenture  stock  issued 
during  year,  and  the  directors  recommend  a  dividend  at  rate  of  4  ^jer  cent, 
per  annum  (less  tax),  carrying  forward  £432. 

METROPOLITAN  RAILWAY  CO.— The  report  for  1915  states  that  th'' 
gross  traffic  receipts  were  £1,044,025  and  expenditure  was  637,335, 
leaving  £406,690.  Adding  miscellaneous  receipts,  interest,  &c.  (£188,986) 
and  balance  forward  (£11,458),  and  deducting  interest,  .rentals  and  other 
fixed  charges  (£299,635)  and  dividends  on  preference  stocks  (£229,806), 
the  available  balance  for  dividend  on  ordinary  stock  was  £77,693.  The 
interim  dividend  at  rate  of  1  per  cent,  per  annum  on  the  ordinary  stock 
for  half-year  ended  June  30  absorbed  £32,326,  leaving  £45,367,  out  of 
which  the  directors  recommend  payment  of  a  dividend  at  rate  of  1  per 
cent,  per  annum  for  half-year  ended  Dec.  31,  1915,  making  ]  per  cent,  for 
the  year,  leaving  £13,041  to  be  carried  forward.  The  amount  transferred 
to  the  general  renewals  fund,  is  £15,000.  Notwithstanding  the  dislocation 
of  business  occasioned  by  the  war,  the  traffic  carried  on  the  railway 
generally  during  last  year  was  in  excess  of  that  carried  in  1914,  and  also 
exceeded  the  traffic  of  1913.  On  the  Great  Northern  &  City  section  the 
traffic  has  largely  increased,  in  response,  no  doubt,  to  the  improved  train 
services  introduced  since  that  line  was  acquired. 

NATIONAL  ELECTRIC  SUPPLY  CO.(LTD.)— At  the  meeting  on  Wednesday 
it  was  announced  that,  including  £1,310  brought  forward,  the  profit  for 
1915  was  £14,668.  After  placing  £5,000  to  reserve  for  depreciation,  the 
directors  recommend  a  further  dividend  of  4s.  6d.  per  share,  making  7s. 
per  share  for  the  year  (compared  with  8s.  for  1914),  carrying  forward  £633. 

ST.  JAMES'  &  PALL  MALL  ELECTRIC  LIGHT  CO.  (LTD.)— The 
directors'  report  for  the  year  1915  states  tliat  the  connections,  which  at 
the  end  of  1914  were  15,423  kw.,  have  been  increased  during  the  year  to 
16,305  kw.,  and  10,674,609  units  were  supplied  to  consumers.  The 
Central  Electric  Supply  Co.  has  determined  to  pay  no  dividend  on  its 
shares  in  respect  of  the  year  1915.  The  revenue  derived  from  the  sale  of 
electricity  has  been  again  reduced  by  war  conditions.  The  net  profits 
for  the  vear  1915  applicable  to  dividends  on  shai-cs  amount  to 
£18,835.  i2s.  2d.,  and  with  balance  from  1914  (£2,416.  12s.  7d.),  and 
£4.500  transferred  from  the  contingency  fund,  the  total  is  £25,752.  4s.  9d. 
An  interim  dividend  was  paid  in  August  for  half-j'ear  ended  June  30  at 
rate  of  7  per  cent,  on  the  preference  and  ordinary  shares,  and  absorbed 
£10,500,  leaving  £15,252.  4s.  9d.  to  be  dealt  with.  The  directors  now 
propo.se  to  pay  a  dividend  at  rate  of  7  per  cent,  on  the  preference  shares 
for  the  second  half-year  (£3, .500),  and  on  the  ordinary  shares  for  the  second 
half-year  of  4s.  6d.  per  share,  making,  with  the  interim  dividend  paid  in 
August,  a  total  distribution  of  8  per  cent,  for  the  year  (£9,000),  leaving  to 
be  carried  forward  £2,752.  4s.  9d. 

TYNESIDE  TRAMWAYS  &  TRAMROADSCO.— At  the  half-yearly  meeting 
on  Tuesday  it  was  agreed  to  pay  the  dividend  on  the  5  per  cent,  pre  - 
ference  shares  and  a  dividend  at  the  rate  of  3  per  cent,  per  annum  on  the 
ordinary  share.?.  The  chairman  (Dr.  J.  T.  Merz)  said  the  deficiency  in 
the  holiday  traffic  had  been  largely  met  by  the  receipts  from  general 
traffic.  Owing  to  shortness  of  labour  thej^  had  run  fewer  cars,  but  they 
had  carried  more  passengers.  The  increase  in  expenditure  was  largely 
due  to  repairs  and  the  upkeep  of  the  line. 


NEW    COMPANIES,     MORTGAGES     AND 

CHARGES,   &c. 

— *- — 

NEW  COMPANIES. 

BROWN'S  MOTOR  ACCESSORIES  (LTD.)  (142,891).— Reg.  Feb.  2.  capital 
£6,000  in  £1  share*,  to  take  over  the  business  of  nuitor  accessory  tlealf^rs 
and  electrical  engineers  carried  on  as  Brown  &  Co.  Pi-ivate  company. 
First  directors  are  :  H.  Lodge  and  H.  Bebington.  Hecretary  (pro  tern.) : 
Mary  C.  Dodd.     Reg.  office  :  56  and  58,  Renshaw-street,  Liverpool. 

CROFT  &  PERKINS  (LTD.)  (142,893).— Reg.  Feb.  2,  capital £1.000  in  £1 
shares,  to  carry  on  the  business  of  mechanical  engineers,  manufacturers 
of  engines,  pulleys,  shafting  and  other  machinery,  tool  makers,  electrical 
engineers,  manufacturers  of  motor  cars,  motors,  &c.,  as  a  branch  of 
Crofts  (Engineers)  (Ltd.)  who  are  the  controllers  of  the  company. 
Private  company.     Reg.  office  :  Empire  Works,  Thornbury,  Bradford. 

MORTGAGES  AND  CHARGES. 

FOOTE  &  MILNE  (LTD.) — Mortgage  debenture  dated  Jan.  28,  1916,  to 
secure  £6,000,  charged  on  company's  undertaking  and  property,  present 
and  future.     Holders  :  London  County  Sc  Westminster  Bank. 


COLSTON  ELECTRICAL  WORKS  (LTD.)— Mortgage  on  mon<  'le  to 

(■f)mpany    by    iiristol    rorpoiation    for    installing   electric  _    and 

electric  bells  at  the  ffjun  Cricn  Sanatorium,  Somerset,  datt-d  Jan.  25, 
1916,  to  secure;  moneys  due  or  to  be<orne  due  from  company  to  (  apital  and 
Counties  Bank. 


CITY  NOTES. 

— * — 

MEMORANDA  (Feb.  9). — Bank  rate  5  per  oent.  (since  Aug.  8,  1914) 
Consols  58^.       Consols  Pay  Day,  .Murch  1.     Stocks  and  Shares  Ticke-. 
Days,  Feb.'23  and  March  9.      Pay  Days,  Feb.  24  and  M  ;rch  lo.       irice 
of  silver,  27d. 

ALDEKSHOT  GAS,  WATER  &  DISTRICT  LIGHTING  CO.— With  £16,311 

b'ouglil  foiward,  the  accounts  for  the  half-yea!  to  IXc.  31  show  a  gro.ss 
profit  of  £28,938.  The  directors  recommend  dividends  at  rates  of  £5. 1 8.s. 
and  £4.  8s.  ])er  cent,  per  annum  on  the  "A"  and  "  B  "  8tock.s  respectively, 
carrying  forward  £16,862. 

MONTREAL  TRAMWAYS  CO.— A  quarterly  dividend  of  24  per  cent,  per 

annum  has  hccii  (l;'(la:/-(l. 

OLDHAM,  ASHTON  &  HYDE  ELECTRIC  TRAMWAY  (LTD.)— A  dividend 
of  (id.  ])?r  share  has  been  dcclaifd  on  jc-efercnce. 

SMITHFIELD  MARKETS  ELECTRIC  SUPPLY  CO.  (LTD.)— The  directors 
recommend  a  dividend  of  2  ])er  cent,  for  the  yea--,  carrying  forward  £1,.300. 

SUNDERLAND  DISTRICT  ELECTRIC  TRAMWAYS  (LTD.)— Adi\idendof 
2i  per  cent,  ha.s  b.'Cii  (lccla:ed  on  the  first  income  jjonds,  carrying 
forward  £651. 


ELECTRICAL  C0:V1PANI£S'  SHARE  LIST. 

What  were  known  aa  "  ofi&oial  quotations  "  are  not  now  iaaaed,  bat 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Tuesday,  Feb.  8.  The  greatest  care  is  taken  in  compiling 
these  figures,  but  the  ditfioulty  of  verification  ia  now  much  increased. 
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ELECTRICAL  COMPANIES'  SHARE  LIST.— Continued. 


NAME, 


PriM,  Ratb 

Tuei,        i»BR  CByT. 
Feb.  8.     ,  Yblded. 


Electric  Railways  and  Tramways  —cont. 
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Mescrs.  J.  B.  Carnham  &  Sons,  132,  Upper  Thames-street,  London,  E.C.,  quote  under 
date  Feb.  8,  the  following  as  the  present  basis  prices  of 
Nett  Metals.  per  lb. 
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Feb.  8  t.ie  following  app.'oximate  pricss  of  Sz^.\p  Mstais  :  — 


Clean  Scrap  Copper £92 

Braziery  Copper  Scrap £80 

Clean  Scrap  Brass £62 

Old  Lead £26 

Old  Zinc £60 

Hollow  Pewter £115 

Black  Pewter £75 

Gun  Metal £75 


per  ton. 


10 
0 

10 
0 
0 
0 
0 
0 


pc;r  ton. 

Aluminium  Cuttings £130  0  0 

Clean  Mixed  Brass £67  0  0 

Clean  Cooper £90  0  0 

Clean  Copper  Wire  I £94  0  0 

Braziery  Copper £84  0  0 

Gun  Metal £30  0  0 


per  ton .q 


Old  Lead £26  10 

Tea  Lead £24  10 

Old  Zinc £65    0 

HollowPewter £120    0 

Siaosd  Bla:k  Pewter £3D    0 


Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  ■  Plumber's  Solder  (in  bar 
or  strip),  £80;  Commercial  Tinman's  Solder,  £100  ;   Blowpipe  Solder,  £110. 
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this  purpose  there  is  no  doubt  that  gas-plant  and  oil-plant 
ofier  very  considerable  advantages.  On  the  other  hand,  we 
could  wish  that  such  undertakings  were  supplied  wholly  from 
electric  power  companies.  This  obviously  is  the  proper  course 
of  development,  but  unfortunately  the  progress  of  the  power 
company  in  this  country  has  been  so  hampered  that  it  has  been 
impossible  to  take  adequate  advantage  of  electricity  supply  on  a 
large  scale.  We  hope  that  the  future  will  show  a  very  large 
development  in  bulk  supply,  so  that  we  may  ultimately  have 
the  advantage  of  networks  operating  over  very  large  areas.  • 


NOTES. 


Electricity  Supply  Tables. 

In  this  issue  of  The  Electrician  we  publish  two  of  our 
Annual  Tables  of  Electricity  Undertakings.  These  refer  to  the 
British  Isles,  and  are  in  the  same  abbreviated  form  as  was 
adopted  last  year,  as  there  is  considerable  difficulty  at  the 
present  day  in  obtaining  complete  information.  The  Tables 
differ  in  one  respect,  in  that  they  include  on  the  present  occa- 
sion details  of  the  power  companies  in  addition  to  undertakings 
.supplying  energy  for  both  power  and  traction.  In  glancing 
through  the  pages  there  are  two  things  that  become  noticeable. 
The  first  is  the  increasing  number  of  undertakings  which  are 
supplied  in  bulk.  These  now  number  81.  The  other  feature 
is  the  rapidly-increasing  number  of  small  stations.  As  far  as  we 
have  been  able  to  obtain  information,  the  stations  having  a 
plant  capacity  below  100  kw.  now  reach  the  considerable  cotal 
of  76.  We  are  glad  to  see  that  the  small  station  is  now  recog- 
nised as  a  commercial  possibility.  Very  naturally  it  is  built  on 
different  lines  from  those  of  the  larger  undertakings.  The  dis- 
tribution is  generally  by  means  of  overhead  wires,  and  the 
plant  is  of  the  simplest  kind,  preference  being  given  to  gas 
engines  or  oil  engines  as  prime  movers.  In  this  connection  it  is 
interesting  to  note  the  large  increase  in  the  number  of  stations 
using  gas  or  oil,  which  fact  becomes  evident  from  a  column 
we  have  introduced  descriptive  of  the  type  of  plant 
that  is  used.  From  this  it  is  seen  that  87  stations  are 
using  gas  plant  and  54  are  using  oil  engines.  The 
advent  of  the  small  station  means  that  the  advantages  of 
electric  light  and  power  on  reasonable  terms  are  being  placed 
at  the  disposal  of  those  residing  in  the  smallest  towns.     For 


Save  Us  From  Our  Friends. 

With  most  of  Prof.  Fleming's  Paper  on  the  Organisation  of 
Kesearch,  which  was  read  last  week  before  the  Society  of  Arts, 
we  are  in  entire  agreement.  Although  at  the  moment  it  is 
impossible  for  us  to  deal  with  the  several  matters  on  which  we 
hold  different  views,  we  are  of  the  opinion  that  the  time  is  ripe 
for  sounding  a  warning  note  to  those  who  take  part  in  dis- 
cussions on  the  question  of  the  future  of  British  industry.  Up 
to  the  present,  with  few  exceptions,  two  classes  of  people  have 
taken  no  part  in  the  discussions.  We  refer  to  the  business  men 
themselves  and  to  the  representatives  of  labour — to  those  on 
whose  shoulders  will  rest  the  responsibility  of  actually  carrying 
out  our  post  bellnm  commercial  policy.  It  would  be  idle  to 
say  that  discussion  on  any  subject  by  learned  men  is  futile, 
but  such  discussion  carries  greater  weight  when  those  who  are 
affected  by  the  proposals  come  forward  and  state  their  case. 
If  these  men  do  not  come  forward,  the  assumption  is  apt  to  be 
made  that  "  Barkis  is  willin',"  and  conclusions  based  on  ^VI•ong 
assumptions  are  of  little  value.  The  insistent  clamour  for 
State  aid,  in  a  hundred-and-one  directions,  for  those  who  have 
built  up  the  trade  of  Britain  is  comical.  The  clap-trap  in- 
dulged in  by  a  section  of  iihe  non-technical  Press,  and  in 
Parliament,  concerning  what  the  State  should  do  in  order  to 
exalt  British  trade  makes  us  turn  to  Herbert  Spencer's 
account  of  the  results  of  experiments  of  this  kind  in  the  past. 
With  these  results  before  us  we  are  led  to  express  the  pious 
wish  that  the  State  will  not  give  such  "  help  "  as  will  in  reality 
prove  a  millstone.  W^e  venture  to  think  that  before  long  the 
amateur  political  economist  will  discover  u  danger  threatening 
the  whole  of  Europe  compared  with  which  the  so-called  German 
menace  to  the  trade  of  this  country  is  trifling. 


The  Position  at  Dublin. 

In  another  column  we  give  brief  accounts  of  reports  on  the 
position  of  the  electricity  undertaking  in  Dublin.  Owing,  it 
seems,  to  the  state  of  affairs  being  not  altogether  satisfactory, 
Mr.  P.  W.  d'Alton  was  called  in  to  report.  His  report  was 
duly  presented,  but  an  unusual  feature  is  thQ.fact  that  not  only 
is  there  a  report  by  Mr.  d'Alton,  but  there  are  also  reports  on 
Mr.  d'Alton  by  Mr.  Mark  Ruddle,  the  city  electrical  engi- 
neer, and  Mr.  L.  J.  Kettle,  his  deputy.  Very  naturally  these 
reports  are  conflicting,  and  it  is  quite  impossible  for  those  out- 
side the  undertaking  to  decide  which  of  the  conflicting  views 
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are  correct.  The  most  important  point,  in  our  opinion,  is  that 
mentioned  by  Mr.  d'Altox  at  the  beginning  of  his  repoit  in 
regard  to  dual  control,  partly  by  the  engineer,  "  who  is  not 
the  manager,"  and  partly  by  the  secretary,  ""  who  in  part 
manages."  We  very  much  doubt  if  an  undertaking  can  be  run 
properly  and  be  successfully  developed  unless  the  management 
18  placed  in  the  hands  of  a  single  individual.  The  mo.st  desir- 
able person  for  a  position  of  this  kind  is  what  may  be  termed  the 
"  commercial  engineer,"  that  is,  an  engineer  who  has  a  sound 
knowledge  of  the  engineering  principles  underlving  the  business 
as  well  as  the  economic  principles,  and  who  is  willing  t^»  leave 
many  of  the  details  in  the  hands  of  others. 


Continuous  Current  Testing  of  Underground  Cables. 
Mr.  O.  L.  Kecord's  Paper  on  this  subject  at  a  recent  meeting 
of  the  Institution  of  pjlectrical  Engineers  gave  rise  to  a  useful 
practical  discussion.  We  are  glad  to  note  that  Mr.  Rfx'ORD 
negatived  the  impression  that  British  cable  makers  and  users 
are  in  a  state  of  friction.  Our  experience  of  the  cable  makers 
of  this  country  is  that  they  are  progressive  engineers,  ever  on 
the  look  out  for  improvements  both  in  material  and  methods 
of  manufacture  ;  and,  in  addition,  they  leave  no  stone  un- 
turned in  an  endeavour  to  give  every  satisfaction  to  the  user. 
In. some  respects  they  have  reasonable  grounds  for  complaint 
when  consulting  engineers  call  for  tests  which  it  is  well-nigh 
impossible  to  carry  out.  The  influence  machine  method 
described  by  Mr.  E.  A.  Watson  is  a  novel  one.  and  we  notice 
that  trouble  was  experienced  owing  to  the  disintegiation  of  the 
ebonite  plates.  In  our  own  work  we  have  used  for  some  years 
a  Gin.  influence  machine  working  in  dry  compressed  air. 
Examination  of  the  cylinders  shows  that  no  disintegration 
has  tak<'n  ])lacc.  and,  as  a»?  indication  of  this,  we  may  mention 
that  during  the  week  we  have  obtained  sparks  of  as  great  a 
length  as  the  diameter  of  the  cylinders.  The  material  of  which 
the  latter  are  made  appears  to  be  some  form  of  bakelised  paper 
or  pertinax.  Altliough  the  design  of  a  satisfactory  high-p(»wer 
150,000- volt  inHuf'ncc  machine  is  much  more  difficult  than  the 
desigr  of  a  laboratory  apparatus,  we  venture  to  think  that  the 
disintegration  of  the  plates  is  a  fault  which  can  be  overcome 
without  much  diflicultv. 


The  Special  General  Meeting  of  the  I.E.E. 

.\s  aiiuniiiu  cd  (•iscwlu'it'  a  mc«'tiiig  has  been  called  for  the 
])urpo8e  of  considering  an  addition  to  Article  U  of  the  Articles 
of  Association.  In  this  addition  it  is  stated  that  "  Any  member 
of  any  class  who  at  any  time  during  such  war  shall  be  a  subject 
of  suc^h  en<'mv  dountry  or  Stat."  shall  forthwith  cease  t(»  be  a 
member  of  the  Institution."  We  gather  that  the  nsohition 
is  intended  to  a])ply  to  M  enemy  aliens,  whether  in  this  country 
or  abroad,  but  there  is  the  further  important  cjuestion  as  to 
what  the  effect  will  be  u])on  those  who  are  naturalised.  We 
are  not  at  all  dear  as  to  the  meaning  of  the  resolution,  if  a 
subject  of  any  country  or  State  be  naturalised  in  this  countrv 
and  not  de-naturalised  in  the  country  of  his  birth,  is  it  the 
intention  of  the  Council  to  deprive  such  nu-n  of  the  privileges 
of  memltershi])  of  the  Institution  ?  As  probably  no  two 
lawyers  wouhl  attach  the  same  meaning  to  the  statement  to 
which  we  have  refened,  we  think  that  the  ilanse  "  and  not 
being  a  natuialised  British  subject,"  or  the  equivalent,  in- 
Hcrted  utter  "State"  would  get  rid  of  the  ambiguity,  pro- 
vided it  is  the  intention  that  the  res<ilut.ion  sliall  n«»t  appiv 
to  th(»»e  who  have  ac(|uired  the  rights  of  British  citisens. 

Tariffs  as  Affected  by  Power- Factor 

Thk  effect  of  the  jiower-factor  on  the  ercmomical  utilisation 
of  a  distributing  network  is  well  known,  and  it  hjis  ofton  Immmi 
thouj^ht  that  .some  inducement  should  bo  offered  to  the  con- 


sumer to  keep  his  power-factor  as  high  as  possible.  But  there 
are  some  legal  difficulties  ;  neither  is  the  matter  quite  simple 
from  the  technical  point  of  view.  Prof.  Aexo  proposed  a 
system  by  which  the  consumer  should  be  charged  for  so  many 
"  complex  "  units  ;  in  fact,  the  consumer  was  to  pay  for  the 
power  he  had  received  as  well  as  for  a  certain  fraction  of  the 
power  he  had  not  received — i.e.,  for  a  certain  fraction  of  the 
wattless  current.  This  plan  has  disadvantages,  legal  and 
technical ;  among  the  latter  may  be  mentioned  the  fact  that, 
as  Prof.  Arno  proposed  to  alter  the  meters  in  such  a  way  that 
they  registered  the  number  of  "  complex "  imits  directly, 
there  was  no  possibility  of  telling  the  amount  of  power  the  con- 
sumer had  actuall}'  received.  We  publish  Ln  our  present  issue 
an  alternative  suggestion,  according  to  which  it  would  be 
necessary  to  add  a  seccnd  meter  to  an  installation.  It  remains 
to  be  seen  whether  this  is  likely  to  find  general  favour.  To 
the  technical  man,  it  seems  reasonable  to  differentiate  between 
consumers  according  to  their  average  power-factors  :  but  the 
legal  mind  might  think  otherwise.  Added  to  this  is  the  thorny 
question  of  explaining  to  the  consumer  what  is  meant  by  power- 
factor  and  what  a  "  complex  "  unit  is. 


Petroleum  Production  in  1915.— The  "  Gas  Age  "  states 
that  the  marketed  production  of  petroleum  in  the  United  States 
in  1914  was  267,762,535  barrels,  and  the  estimated  production 
in  1915,  267,400,000  barrels. 

Long-Distance  Telephony  Record.— At  the  beginning  of 
the  week  a  new  link  was  forged  in  the  chain  binding  Eastern 
to  Western  Canada,  when  speech  was  transmitted  from 
Montreal  to  Vancouver  (B.C.),  a  di.stance  of  4,300  miles. 

Electric  Steel  Industry  of  U.S.A. — According  to  the  "  Iron 
Age,"  the  United  States  now  holds  the  foremost  place  in  this 
industry,  having  73  electric  furnaces,  compared  with  53  in 
(Jermany.  Previously  Germany  had  46  against  41  in  the 
United  States. 

British  Ores. — In  view  of  inquiries  as  to  the  British  resources 
in  certain  minerals  of  economic  value,  for  the  supply  of  which 
dependence  has  been  placed  on  imports,  the  Geological 
Survey  has  arranged  to  issue  a  series  of  memoirs  giving  details 
of  their  characters,  sources,  uses  and  methods  of  preparation. 

Grants  for  Research.. — The  Coimcil  of  the  Institution  of 
Electrical  Engineers  have  been  informed  by  the  Committee  for 
Scientific  and  Industrial  Research  that  a  sum  of  £840  has  been 
granted  to  the  Institution  for  research  on  "  Heatmg  of  Buried 
Cables,"  and  £250  for  research  on  "  Properties  of  Insulating 
Oils." 

Faraday  House  "Journal."  The  Lent  term  number  of 
this  ■  .Journal  "  has  just  been  issued.  An  interesting  article 
on  "  The  Origin  of  the  Scale  of  Fahrenheit's  Thennometer  " 
is  contributed  by  Mr.  G.  Scott  Ram.  There  are  two  bio- 
graphical sketches,  and  the  Presidential  Addresses  of  Mr.  C.  P. 
Sparks  and  .Mr.  1*.  V.  llunt«'r  (both  of  whom  are  Old  Faradians) 
are  given.  In  addition  there  is  a  description  of  the  Lake 
Coleridge  Hydro-Electric  Scheme.  The  frontispiece  is  a 
ph<)togra])li  of  Mr.  C.  P.  Sparks. 

Skin  Effect  in  Conductors.    A  Pajier  read  at  the  Panama 

Pacific,  ''(invention  of  the  .Vmerican  Institution  of  Electrical 
Engineers,  by  Messrs.  A.  E.  Kennelly,  F.  A.  Laws  and  P.  H. 
Pierce,  on  *'  P'xperimental  Researches  on  Skin  Effect  in  Con- 
ductors," contains  results  oi  about  a  hundretl  series  of  tests. 
The.se  tests  cover  a  range  of  frequency  up  to  5,000  cycles  per 
second  on  the  im]>edance  of  long  lengths  of  parallel  conductors  of 
diff<'rent  metals,  sizes,  and  forms  of  cross-section.  The  theory 
of  the  effect  in  .solid  rods  and  indefinitely  wide  flat  strips  is 
given  in  a  new  and  simplified  fonn.  For  a  thin  strip  of  width  w 
with  ohmic  resist^ince  K  at  a  frequency/,  the  following  value 
for  li'  is  diMiuced  from  experimental  results  when  /  varies  be- 
tween 1,000  and  5.(XX)  cvcles  per  second  : — 


THE  ELECTRICIAN,  FEBRUARY  18,  1916. 


693 


Theory  o£  Impulse  Currents. — In  a  Paper  read  before  the 
American  Institute  of  Electrical  Engineers,  Dr.  C.  P.  Steinmetz 
dealt  with  this  question  in  an  interesting  manner.  Starting 
from  the  integration  of  the  general  differential  equation  for 
the  electric  circuit,  various  special  cases  are  discussed.  For 
instance,  considering  the  case  for  continuous  -  current  in  a 
circuit  with  distributed  resistance  and  leakage,  it  is  shown  that 
complete  reflection  occurs  at  the  end  of  the  circuit,  partial 
reflection  at  a  transition  point,  and  that  a  surge  resistance 
exists.  The  equations  for  impulse  currents  are  given  in 
exponential,  hyperbolic  or  trigonometrical  functions.  The  Paper 
forms  a  compendium  on  current  flow  under  different  conditions. 

The  "Journal"  of  the  Institute  oJ  Metals.— The  subjects 
dealt  w^th  in  the  "  Journal  "  that  has  just  been  published  are 
of  a  very  varied  character,  ranging  from  steam  turbine  blading 
to  the  detection  of  internal  blowholes  in  metal  castings  by 
means  of  X-rays.  A  Paper  dealing  with  the  constitution  of 
brasses  containing  small  percentages  of  tin  cannot  fail  to  be  of 
great  interest  to  brass  founders,  whilst  another  describing  a  new 
thermostat  for  moderate  and  high  temperatures,  will  appeal 
to  the  scientists  in  the  works  laboratory.  Other  Papers  deal 
with  such  subjects  as  corrosion  and  the  structure  o*  alloys  as 
affected  by  mechanical  strain  and  other  causes.  The  volume 
also  includes  a  valuable  contribution  on  the  "  Conduction  of 
Electricity  through  Metals,"  by  Sir  J.  J.  Thomson,  O.M.,  F.R.S. 

Chicago,  Milwaukee  &  St.  Paul  Railroad. — The  officials 
and  directors  of  the  Chicago,  Milwaukee  &  St.  Paul  Railway  Co. 
recently  toured  the  completed  section  of  the  400-mile  electrified 
district.  Three  special  cars  were  drawn  by  one  of  the  260-ton 
3,000- volt  locomotives.  Speed  tests  up  to  70  miles  an  hour 
were  carried  out,  as  well  as  tonnage  tests,  2,500  tons  being 
hauled  at  16  miles  per  hour.  It  is  expected  that  the  trans- 
continental all-steel  trains  will  be  operated  electrically  shortly. 
Although  the  cost  of  the  work  has  been  about  £4,000,000,  the 
saving  effected  by  increased  fuel  economy,  haulage,  better 
speed  schedules  and  upkeep  will  allow  of  a  dividend  of  20  per 
cent,  per  annum  on  the  capital.  Very  successful  tests  were 
made  on  the  regenerative  braking  appliances  of  the  electric 
locomotives. 

Artists'  Rifles,  O.T.C. — One  remarkable  effect  of  the  Earl 
of  Derby's  Recruiting  Scheme  has  been  that  a  large  number  of 
professional  men  from  the  technical  trades,  including  architects, 
engineers  and  surveyors,  having  realised  that  they  must  no 
longer  delay  offering  their  services  to  the  country,  have  applied 
to  the  Artists'  Rifles,  O.T.C,  for  direct  enlistment.  Moreover, 
of  those  who  have  attested  under  the  scheme,  many  have 
applied  for  and  obtained  transfer  from  Army  Reserve  B,  in 
which  Derby  recruits  are  placed,  to  some  Regular  or  Terri- 
torial Unit.  This  course  is  favoured  by  men  whose  education 
and  position  render  them  eligible  for  commissions.  The  corps 
has  a  special  class  for  training  members  who  desire  to  obtain 
commissions  in  the  Royal  Engineers  and  Pioneer  Battalions, 
and  for  testing  candidates  for  such  commissions.  The  address 
of  the  headquarters  is  :  28th  Battalion,  the  London  Regiment 
(Artists'  Rifles),  Dukes-road,  Euston-road,  W.C. 

Mixed  Turbine  Plant  at  a  German  Colliery. — The  '  Colliery 
Guardian  "  refers  to  a  plant  at  the  Neu-Iserlohn  Mine  of  the 
Harpener  Bergbau  Akt.  Ges.  Owing  to  increased  demands  for 
power,  the  Company  resolved  to  put  down  another  1,000  kw. 
plant. 

The  total  supply  of  exhaust  steam  after  deducting  all  losses  was 
23,700  lb.  per  hour,  which,  with  a  steam  consumption  of  35-5  lb.  per  hour, 
is  equivalent  to  about  700  kw.  Hence  to  get  1,000  kw.  additioaal, 
enough  steam  at  high  pressure  must  be  supplied  for  300  kw.  The  mixed 
turbine  plant  only  costs  in  capital  £2,515  more  than  a  high-pressure  plant 
and  boilers.  The  working  costs  are  as  follows,  allowing  a  16-hour  day 
and  a  300-day  year  :  High-pressure  plant  £4,810  per  annum,  mixed - 
pressure  plant  £2,540  per  annum.  Consequently  a  turbine  of  the  mixed- 
pressure  Zoelly  type  was  installed  of  1,500  h.p.  at  3,100  revs,  per  min. 
It  has  four  rotors  of  39-37  in.  in  diameter  both  in  the  high  and  low- 
pressure  parts.  The  generator  is  three  phase  at  1,550  k.v.a.  cos  =0-8, 
and  connected  to  the  shaft  by  means  of  a  star  coupling.  The  voltage  is 
2,100  and  frequency  50  cycles  per  second.  The  cooling  air  is  filtered, 
and  490,000  cubic  ft.  are  used  per  hour.  The  accumulator  for  regulating 
the  supply  of  exhaust  steam  for  the  turbine  has  a  capacity  of  10,590 
cubic  ft.  of  exhaust  steam.  The  steam  consumption  on  test  was  per 
kilowatt-hour  351b.  on  exhaust  and  18-54  high  pressure.     The  steam 


pressure  (absolute)  was,  in  exhaust,  14-7  lb.,  high  preiisnre  114  lb.  at  the 
stop  valve.  Con-sequently  inst'-ad  of  paying  £200  a  nu-nth  for  electrical 
energy  this  sum  is  saved,  and  clffctrical  rnf-rgy  to  the  extent  of  iX'A)  jjer 
month  is  .sold,  without  e.xtra  steam  congnmption. 

The  Institution  and  the  Forces.— In  the  '-'■  Journal '"  of  the 
l.E.E.  for  February  we  notice  the  following  rewards  for  service 
in  the  field  : — 

Victoria  Cross. — Lieut. -Com.  E.  G.  Robinwm,  R.N. 

Companion  of  the  Bath.—Liout.-(k)l.  J.  C.  ChamlK-rs,  West  Riding 
Divisional  A.S.C.  ;   Brig.-General  A.  M.  Stuart,  Director  of  Works. 

Distinguished  Service  Order. — Major  F.  J.  Chappie,  North  Midland 
R.G.A.  ;  Major  S.  H.  Cowan,  R.E.  ;  Capt.  A.  E.  Davidson,  R.E.  ;  Capt. 
H.  M.  Le.i,  R.M.L.I. 

Militarij  Cross. — 2nd  Lieut.  C.  H.  Goulden,  R.G.A.  ;  Lieut.  H.  R.  L. 
Groom,  Royal  Warwickshire  Regt.  ;  Lieut.  H.  J.  Gwyther,  Manchester 
Regt.  ;  Capt.  H.  P.  T.  Lefroy,  R.E.  ;  Lieut.  L  W.  Massie,  R.E.  ;  Lieut. 
A.  Podmore,  R.E.  ;  2nd  Lieut.  O.  W.  SherweU,  R.F.A.  ;  Lieut.  A.  R. 
Tabor,  R.F.A.  ;  2nd  Lieut.  G.  W.  Williamson,  3rd  Manchester  Regt. 

Distinguished  Service  Cross. — Lieut.  E.  G.  Boissier,  R.N.D. 

Distinguished  Conduct  Medal. — Private  A.  M.  Doig,  l/6th  Manchester 
Regt.  ;  Private  P.  J.  Wood,  18th  London  Regt.  ;  Corporal  C.  W. 
Saunders,  New  Zealand  Engineers. 

Distinguished  Service  iV/cdaZ.— Sapper  .J.  H.  Murray,  Divisional  Engi- 
neers, R.N.D. 

Mentioned  in  Dispatches. — Lieut.  C.  R.  Bicknell,  R.G.A.  ;  Capt.  W. 
Casson,  London  Regt.  ;  Commander  W.  H.  Cottrell,  R.N.V.R.  ;  Sapper 
E.  L.  Damant,  Divisional  Engineers,  R.N.D.  ;  Lieut.  H.  L.  Downes, 
Liverpool  Regt.  ;  Lieut.  C.  H.  W.  Edmonds,  R.E.  ;  Petty  Officer  C.  S. 
Hann,  Hawke  Batt.,  R.N.D.  ;  Lieut.  L.  V.  Hart,  R.E.  ;  Major  F.  A. 
lies,  R.E.  ;  Major  G.  S.  Knox,  R.E.  ;  Capt.  H.  P.  T.  Lefrov,  R.E.  ; 
Capt.  G.  T.  W.  Olver,  R.E.  ;  Capt.  T.  V.  Smith,  R.F.C.  ;  Major  G.  H. 
Spittle,  Divisional  Engineers,  R.N.D.  ;  Brig.-General  A.  M.  Stuart,  C.B. 
Director  of  Works;  Lieut.  H.  R.  Tuppen,  A.S.C.  ;  2nd  Lieut.  R.  A 
Williams,  R.E. 

Employment  of  Women'on  Munitions  of  War. — A  book 

issued  recently  by  the  Ministry  of  Munitions  on  this  question 
was  prepared  by  an  engineer  who  visited  the  various  works  in 
different  parts  of  the  country.  The  book  is  well  illustrated, 
and  the  Minister  of  Munitions  hopes  it  will  act  as  an  iacentive 
and  guide  in  many  factories  where  employers  and  employed 
are  sceptical  as  to  the  possibilities  of  the  policy  of  dilution. 

A  point  of  great  importance  not  always  realised  is  the  extent  to  which 
skilled  engineers  and  engineering  resources  in  this  country  are  necessarily 
at  the  call  of  the  Admiralty.  This  has  compelled  the  ilinistry  of  Muni- 
tions'to  find  its  labour  in  quarters  hitherto  unutilised  for  the  class  of 
work  involved.  The  further  employment  of  women  is  a  matter  of  vital 
nscessity  owing  to  the  demand  to  staff  new  factories,  and  without  this 
labour  the  nation  cannot  make  full  use  of  the  resources  provided  for 
munitions  work.  At  the  same  time  there  is.  not  unnatxirally,  a  certain 
amount  of  prejudice  against  the  employment  of  women  on  work  generally 
reserved  for  men.  The  introduction  of  large  numbers  of  female  workers 
meets  with  much  opposition,  and  the  support  of  public  opinion  is  neces- 
sary to  overcome  this.  In  numerous  cases  the  Trades  Unionists  have 
assisted  greatly  in  the  introduction  of  women  labour,  but  a  great  deal 
still  remains  to  be  done.  It  should  also  be  remembered  that  after  the 
war  all  trade  union  restrictions  will  be  restored,  and  this  is  embodied 
in  an  Act  of  Parliament.  With  reference  to  the  work  on  18  lb.  shells, 
women  are  capable  of  running  two  lathes,  and  time-keeping  is  excellent. 
In  small  detail  work  women  have  attained  extraordinary  efficiency. 
Besides  work  on  shell  bodies,  thej-  are  doing  planing  and  shaping, 
grinding,  milling  and  drilling.  With  regard  to  shell  fuses,  women  appear 
to  be  peculiarly  suited  to  the  work,  and  the  majority  of  successful  'use- 
making  factories  are  manned  by  women.  Regarding  the  training  of 
munition  workers,  these  are  mostly  given  a  short  training  in  some  of  the 
various  technical  schools,  and  thoir  en\ployment  cau.ses  no  di.slocation 
of  other  trades. 

OBITUAKY. 


Herbert  Kingsford. — The  death  has  occiured  at  Bourne- 
mouth of  Mr.  Herbert  Kingsford,  late  chief  of  staflf  of  the  Central  and 
South  American  and  Mexican  Telegraph  Companies.  Mr.  Kingsford 
began  his  career  with  the  Telegraph  Construction  and  Maintenance 
Co.,  and  took  part  in  some  of  the  Atlantic  cable-laving  expeditions 
of  the  "  Great  E^isteni."  He  afterwards  joined  the  Commercial 
Cable  Co.  and  sailed  in  the  ill-fated  "  Minia,"  but  was  a  great  many 
years  in  Peru  with  the  companies  first  named.  Mr.  Kingsford  was 
patentee  of  the  bell-ringing  grapnel  now  used  by  most  of  the  cable- 
laying  companies.  He  was  a  great  traveller  and  had  a  Avonderful 
collection  of  curious  and  humorous  stories  from  all  parts  of  the  globe. 

Sir  C.  Rivers- Wilson. — The  death  of  Sir  Chas.  Rivers-Wilson, 
G.C.M.C,  took  place  on  the  9th  inst.  He  was  bom  in  1831  and 
became  a  clerk  ui  the  Treasury  in  1856.  Subsequently  he  became 
Comptroller-CJeneral  of  the  National  Debt  Office  and  one  of  the 
British  Government  Administrators  of  the  Suez  Canal  Company. 
In  1895  he  resigned  in  order  to  become  president  of  the  Grand  Trunk 
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Railway  Compan\'  of  Canada.     For  some  time  he  also  acted  as 
chairman  of  the  British  Electric  Traction  Company. 

John"  VVoou. — We  regret  to  record  the  death  of  Mr.  John  Wood, 
which  occurred  on  the  14th  inst.  at  his  residence,  "  St.  Monicas," 
Mayow-road,  Forest  Hill.  The  deceased  gentleman,  who  was  in  his 
6.5th  year,  was  the  son  of  Mr.  John  Wood,  for  many  years  connected 
with  the  Russian  Steam  Navigation  Co.  In  his  earlier  years  he  was 
closely  interested  in  the  shipping  world.  He  wa.s  senior  partner  in 
the  firm  of  Mosses  &  Mitchell,  of  Chiswell  Works,  Golden-iaiic,  E.C., 
manufacturers  and  merchants,  also  director  of  several  London  firms, 
and  will,  therefore,  be  missed  in  City  circles  as  one  who  was  a  staunch 
friend. 

PERSONAL. 


It  is  announced  that  Mr.  J.  G.  Balsillie  is  retiring  from  his  pcjsition 
of  wireless  telegraph  expert  to  the  Australian  Commonwealth 
Government,  and  Eng.  Lieut.  F.  G.  Cressweli  will  occupy  the  post 
temjKjrarily.  Mr.  iialsillie,  whose  term  of  service  exjiired  in  Sej)- 
teraber,  1914,  but  was  extended,  will  remain  in  Australia  for  some 
time. 

Sir  Charles  A.  Parsons,  K.C.B.,  F.R.S.,  has  been  appointed  a 
member  of  the  -AdW'sory  Ck)uncil  by  the  Privy  Council  Committee  for 
Scientific  and  Industrial  Research.  , 

Owing  to  the  pressure  of  special  war  work,  Prof.  B.  Hojtkinson, 
F.r..S.,  has  resigned  his  seat  on  the  Advisory  Council  for  Scientific 
and  Industrial  Research. 

During  the  week  an  announcement  a])peared  to  the  effect  that 
Priiuijtal  Laurie,  of  the  Heriot-Watt  College,  Edinburgh,  has  been 
a|jj>ointcd  chainnau  of  the  Chemical  Inventions  Committee  of  the 
Advisory  Panel  of  Scientific  Experts,  in  succession  to  the  late  Prof. 
V.  B.  Ix^wes. 

We  underslaiid  that  Mr.  C.  H.  Smith,  engineer's  secretary,  Cor- 
jwration  of  LiverjK)ol  Electric  supply  department,  has  just  coni- 
j)lctcd  30  years'  service  with  the  undertaking.  He  has  served  in  a 
commercial  capacity  under  three  chiefs,  Mr.  A.  Bromley  Holmes, 
Mr.  A.  Clough,  and  the  present  chief,  Mr.  Harold  Dickenson.  This 
is  j)r()bably  a  record  for  electricity  suppiv  for  so  young  a  man,  Mr. 
Smith  bemg  now  only  44  years  of  age.  He  is  a  member  of  the  ( "ity  of 
Liverpool  Volunteer  Guard,  and  finds  time  for  drilling  and  shooting, 
in  spite  of  the  fact  that  out  of  40  of  the  office  staff  2."}  have  jouied  the 
Forces. 

Royal  Enoineer.s  (T.F.). — The  following  notices  have  appeared 
in  the  '"  Ix)n(lon  (!azettc  "  : — 

Tyiic  Klcclrical  EnnincerH.- — (iunncr  (".  Craham  (H.F.A.)  to  be  Sicond 
Lieutenant  (on  probation).  The  Kumanio  of  Second  Lieut.  C.  B.  S. 
MieklAtn  Ih  bh  now  (loHoribcd,  and  not  as  previotisly  announced. 


APPOINTMENTS  VACANT  AND  FILLED. 


An  electrician  is  r((|uired  for  Gold  ('oast  Goveniment  waterworks 
Salary  £300,  rising  to  £.350  per  annum.  Applications  to  Messrs. 
Hunter,  Duff  &  Middleton,  17,  Victoria-street,  I>mdon,  S.W. 

Waltbainstow  Council  recpiire  a  Hwitchl)oard  attendant.  Wages 
.35h.  rising  to  £2  weekly.  .Applications  in  ,Mr.  (i.  R.  Spurr.  Priory- 
avenue,  Walthanistow. 


Mr.  V\ .  P.  Thomas,  of  the  Llanclly  &  District  Electric  Lighting  & 
Traction  Co.,  lius  liecn  a])|K>int«Ml  junior  engineer-in -rbarge  at 
NcwjKjrt  (Mou.),  at  £117  jut  annum. 


INSTITUTIONS  AND  SOCIETIES. 


Institute  of  Radio  Engineers.— .\  meeting  of  the  Institute  was 
held  on  Wednesday  evening,  Feb.  2nd.  in  Colombia  I'niversity, 
Moniiiigsidc  Heights,  Ni-w  Y«irk.  A  Pa|)cr  (»n  "  Tb<  v  ,  fjp 
Anijilitier  f<ir  Hadio-Telcplinny,"  Ity  MesMrs.  E.  F.  W.  Al«  i.n 

and  S.  P.  NixdorfT.  was  presented.  A  magn«'(ir  aniplifymg  device 
was  deHrrib«'<l  for  jierniitfing  the  control  of  radio  frpi|uenry  currents 
by  varying  the  saturation  of  an  iron  core  indnrtauie.  The  cnntrol 
of  the  o\itpul  of  a  75  kw.  alternator  for  nwlio-trlepbony  was  then 
fully  ilbist rated  by  wiring  diagrams  and  osojlhigrai'is.  Thr  I'.^por 
marked  a  dislim't  advance  in  the  dev«-l()pnuMil  of  ra<lio  t<  ii  plKnn. 

Mining  Institute  of  Scotland. — At  the  meeting  held  in  I'Xinburgh 
on  Saturday  last.  Mr.  ."^aiu  Mavor.  (Jliisgow.  rrplie*!  to  th<-   "  nm 

on  bis  Pa|HT  on  "  Conijin-ss^'d  .\ir  for  Coal  Ciitterw."     In  irsc 

of  bis  reply  he  made  an  interesting  statement  nn  to  thefuturr  of  rock 
drills.     The  ronifilaint  that  a  salisfact<iry  eh'  *  k  drill  bivl  not 

•mm'u  pnidured  vas  a  valid  one.  b\it  it  wasnol  1  to  the  jtri.i.jeni 

of  raining  the  efficiency  of  the  etinipressed-air  system.     Hitherto  the 


comf»resi5ed-air  rock  drill,  despite  its  low- power  efficiency,  yielded  in 
practice  the  highest  commeicial  efficiency,  and  it,  therefore,  had 
held  the  field  against  all  competitors,  includuig  drills  on  the  internal 
combustion  principle.  He  (Mr.  Mavor)  however,  believed  that  the 
davs  of  the  compres.sed  air  rock  drill  were  numbered.  He  had  seen 
in  operation  a  rock  drill,  constructed  in  accordance  with  an  entirely 
novel  system  of  power  transmission,  which  absorbed  only  one-fifth  of 
the  power  required  b}'  a  compressed-air  drill,  and  could  be  used  in 
association  with  any  electric  plant.  This  system  had  features  which 
differentiated  it  from  all  other  attempts  to  compete  with  the  com- 
pressed-air drill,  and  he  believed  it  was  destined  to  revolutionise  not 
onh"  rock  drilling  in  coal  and  metalliferous  mining,  but  in  all  branches 
of  civil  engineering  and  quarrying  that  were  based  upon  rock  drilling. 
He  was  not  permitted  at  .this  moment  to  refer  more  particularh-  to 
the  new  system,  but  in  the  near  future  im{X)rtant  developments  in 
this  direction  would  be  unfolded. 

Junior  Institution  of  Engineers. — The  pre.sent  session  has  been 
notable  for  the  high  quality  of  the  Papers  submitted  for  discussion. 
Amongst  these  may  be  mentioned  ]\Ir.  Rawlinson's  Paper  upon 
cast-iron  foundry  ])ractice  ;  the  chairman's  (^Ir.  W.  A.  Tookey) 
Paper  on  modernisation  of  power  plant  in  factories,  which  has  been 
extensively  quoted  and  favourably  commented  ujx)n  by  the  majority 
of  technical  journals  of  varying  interests  ;  and  the  Pajjer  ujKan  busi- 
ness in  engineering,  by  Mr.  F.  G.  Hatch.  The  future  session's  pro- 
gramme includes  a  lecture  by  Prof.  H.  E.  Armstrong,  F.R.S.,  on 
('heraistr\'  and  Engineering,  on  Feb.  29  ;  the  use  of  Alternating 
Currents  in  Factories,  by  Mr.  G.  H.  Ajt^s,  in  March ;  a  Paper  upon 
Electricity  in  Factories,  by  Mr.  R.  Rankin,  M.I.E.E.,  in  April:  and, 
finally,  one  by  Mr.  H.  X.  Munro,  in  May.  On  Feb.  26,  at  the  King's 
Hall,  Holbom  Restaurant,  the  J.I.E.  have  arranged  to  hold  a 
Bohemain  concert  in  aid  of  the  British  Red  Cross  Society  in  general 
and  the  City  of  London  Red  Cross  Hospital  m  particular.  Sir 
Boverton  Redwood,  Bart,  (past  president),  will  preside,  and  he  will 
be  supj)orted  by  the  Rt.  Hon.  the  Lord  Mayor  of  London. 

Institution  of  Electrical  Engineers. — A  Sjiecial  General  Meeting 
will  be  held  on  \\ednesda}',  the  1st  prox.,  at  5  o'clock,  for  the  purpose 
of  considering,  and,  if  thought  fit,  of  passing  a  Resolution  dealing 
with  the  modification  of  the  articles  of  association.  Notice  is  also 
given  that,  should  this  resolution  be  passed  by  the  requisite  majoritVt 
a  further  Special  General  Meeting  will  be  held  on  Thursday,  the  16th 
prox.,  at  7:50  p.m.,  when  the  said  Resolution  will  be  submitted  for 
confirmation  as  a  special  resolution. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  Feb.  18tli  (today). 

Royal  Instftution. 
5:30  p.m.     Meeting  at  Albemarle-strect.  W.     Discourse  on  "  Polar- 
ised Light  and  its  Applications  to  Piigineering,"  by  Prof.  E  0. 
Coker.  .M.A.,  D.Sc. 

TUESDAY,  Feb   22nd. 

.Man(  HKSTKK  Section  of  thf.  IxsTrruriox  op  Electrical  Esoixkkrs. 
7:30  p.m.     Meeting  at  Engineers'  Club.   17.  Albert-square.     Paper 
by  Mr.  E.  V.  Pannellon  "  Continuous  Current  Railway  Motors." 

iLLrMINATIXO  EXOINEERINO  SOCIETY. 

S  p.m.  Meeting  at  Society  of  Arts.  Adelphi,  W.C.  Discussion  on 
"  Some  Future  Possibilities  in  the  Design  of  Instruments  for 
Measuring  Illumination  with  Special  Reference  to  Photo- 
meters Dopciuling  on  Physical  and  nieniical  Methods." 

WEDNESDAY,  Feb.  23rd. 

1WkM1N«;HAM  .SK(  TlOX  OK  THE  IX-STfTUTIOX  OF  ElECTRIC.\L  En'OTVKKRS. 

7  p.m.  Mooting  at  The  University,  Ivlmund-strcot.  Birmingham. 
ly-ctm-e  on  "  Terrestrial  Magnetism,"  bj'  C  Chree,  D.Sc,  F.R.S. 


ENGINEERING  INSTITUTIONS'  VOLUNTEER   TRAINING  CORPS, 
(joniniainlini:  Ofliror  :   Li<iit.-('ol.  ('.  B.  Clay,  N  .D. 
i>r<l<rs  for  week  conmicncing  Fcbruarv  21.  1916. 

DrUls  :  6:25  to  7:25     7:25  to  8:25  p.m. 

Moinliiy.  iMbrnnry  21st.  —Sections  1  and  2,  Technical  :   Sections  3  and  4. 

lnsbin>;s  and  trestle  bridfiinp.     Signalling  Class  and  Recxuits. 
Tuesday.  February  22nd. — School  of  .\rnis.  6  to  7  p.m. 
Tliur.««I«y.  Kebrtiary  24th. — Shooting  for  Sections  1  and  2  and  Signalling 

ClUHS. 

Kri<Iay.  l-M  \-th. — Sections  .3  and  4.  Technical  ;   S<vtions  1  and  2. 

Ushings  ;lc  bridgine.  Signnlling  Hass  and  Recruit*. 

S.itiirday.  I  el.ruary  26th.--rMiform  rnr.i<Ie.  2:45  p.m. 

,s«ctionB  for  Technical  Parade  at  Headquarters.  London  Electrical 
Kngineers.  45,  Regency -street,  8.W.  Sections  for  Shooting  Parade  at 
Miniatiuf  Rancs.  Vnlcsg  otherwise  ordered,  all  parades  at  Chester 
HouM*.  Menibers  who  hare  not  >-ct  l>een  nicasun^d  for  uniforms  nuist 
rail  on  Snniuel  Bros..  Ludcate  Hill  ns  soon  anj^ssiblc.  Payment  for 
uniforius  to  \tr  made  to  the  .Adjutant. 
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THE  BOILER  OF  1915.* 


BY   AKTHUR   D.    PRATT. 


P  SanuHury. — Some  modern  types  of  l)oilc)s,  and  the  reasons  for  their 
economy  are  dealt  with.  Furnace  design  is  discussed  and  methods  of 
handling  central  station  loads  are  compared.  The  questions  of  super- 
heating and  heat  transfer  in  boilers  are  conftidered. 


To  treat  the  subject  of  modern'",boiler  design  in  full  would  necessi- 
tate the  illustrating  of  the  various  types  of  boilers  built  by  different 
manufacturers..  Sliould  this  be  attempted,  in  order  that  there 
might  be  no  partiality,  it  would  be  difficult  to  say  where  to  stop,  and 
the  number  of  illustrations  necessary  would  far  exceed  the  prescribed 
limits.  Further,  the  number  of  radical  changes  in  actual  boiler 
design  that  could  be  shown  would,  as  has  been  stated,  be  negligible. 
Therefore  but  a  few  of  the  most  modern  designs  are  shown.  It  is 
evident  upon  inspection  that  these  illustrations,  while  they  represent 
some  advance  in  the  art,  are  in  reality  but  slight  modifications  of 
designs  that  have  been  manufactured  and  used  for  years.  Fig.  1 
shows  a  boiler  that  is  coming  into  general  favour  in  England  and  on 
the  Continent.  The  marine  type  of  drum,  namely,  a  cross  drum,  is 
used.  The  distinctive  feature  of  this  boiler  is  the  inclusion  of  an 
economiser  as  an  integral  part  of  the  unit.     Fig.  2  represents  an 


the  factors,  up  to  a  certain  point,  considering  the  efficiency  a.spect 
first. 

The  factor  having  the  greatest  beaiiiig  on  modem  high  efficiency 
is  unquestionably  the  improvement  in  furnace  design.  The  heating 
surface  of  the  properly  designed  steam  boiler  of  to-da\  jxissesses  the 
inherent  ability  to  absorb  heat  economically.  Under  such  conditions 
the  question  of  boiler  efficiency  becomes  in  reality  a  question 'of 
economical  combustion.  "".^ 

Improvements  in  furnace  form  and  mechanical  improvements 
have  come  together ;  that  Ls,  as  some  change  has  been  made  in  the 
mechanical  construction  tending  toward  the  betterment  of  fuel 
feeding,  air  admission,  or  the  like,  some  modification  of  furnace  form 
has  been  found  advisable  to  meet  the  new  conditions  of  combustion. 
The  two  factors  are,  therefore,  very  closely  related. 


Fig.  1. — Modern  Type  of  Water-tube  Boiler  with  Integral 
Superheater  and  Economiser. 


Fig.  2. — Combination  of  two  Partial  Units  of  a  Well-known^  Type 

of  Boiler. 


essentially  different  design  from  Fig.  1,  though  it  is  simply  the 
combination  of  two  partial  units  of  a  well-knowTi  boiler  type. 
The  distinctive  feature  here  is  the  form  and  size  of  furnace  made 
possible  by  the  boiler  design,  and  the  very  good  performance  of  these 
boilers,  to  which  reference  will  be  made  later,  is  directly  attributable 
to  the  furnace.  Units  of  this  class  have  been  buUt  in  sizes  above 
2,300f  nominal  rated  horse-power. 

The  factors  that  have  brought  about  increases  in  efficiency  and 
capacity  are  so  closely  correlated  that  it  is  difficult  to  discuss  them 
separately.     Regardless  of  this,  an  endeavour  will  be  made  to  divide 


*  Abstract  of  a  Paper  read  before  the  International  Engineering 
Congress  at  San  Francisco. 

t  The  figures  for  rated  horse-power  given  herein  are  based  on  10  sq.  ft. 
of  heating  surface  per  horse -power.  All  figures  for  capacity  generated 
are  on  the  basis  recommended  in  the  boiler  code  of  the  American  Society 

of  Mechanical  Engineers,  namely,  Ih.p.  equals  34-51b.  of  water  evaporated 
from  and  at  212'F.  per  hour. 


The  features  bringing  about  the  possible  added  efficiency  may  be 
summed  up  as  follows  : 

Truly  Mechanical  Features. — I.  A  continuous  and  automatic 
fuel  feed  ob\iates  the  necessity  of  frequent  openings  of  any  fire 
doors.  In  this  way  the  great  quantities  of  air  admitted  over  the 
fire  at  every  firmg  :!nterval  in  hand -fired  practice  are  absent,  and 
there  is  no  deleterious  effect  on  the  boiler  efficiency  due  to  such  air 
admission  and  no  sudden  cooling  of  the  fmnace. 

2.  The  progressive  movement  of  the  fuel  over  the  grates.  The 
mechanical  improvement  here  has  in  reality  only  to  do  with  the 
actual  movement  of  the  fuel  in  different  stages  of  its  combustion, 
but  closely  related  to  this  movement  is  the  mechanical  design  of  the 
apparatus  which  admits  the  proper  amoimt  of  air  during  the  pro- 
gressive combustion,  the  combustion — assuming  proper  air  admission 
— being  taken  care  of  by  proper  furnace  form.  This  feature  of  proper 
air  admission  is  miquestionably  one  of  the  most  important  factors  in 
the  bringing  about  of  high  efficiencies,  and  primarily  depends  upon. 
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stoker  rather  than  furnace  design.  The  advantages  of  burning  coal, 
or  in  fact  any  fuel,  with  the  minimum  amount  of  air  is  too  thoroughly 
understood  to  need  discussion  here.  When  it  is  considered  that  with 
the  modem  stoker  it  is  now  jxjssible,  under  test  conditions,  to 
reduce  the  ratio  of  air  actually  supplied  to  that  theoretically  required 
to  1-2  to  1,  the  greatly  increased  efficiencies  possible  are  obvious. 
These  figures,  of  course,  represent  test  conditions,  but  numerous 
plants  are  oj)erating  with  a  ratio  of  1-4  or  1-5  to  1  where  previously 
ratios  of  2  to  1  or  3  to  1  were  common  in  hand- fired  plants. 

3.  The  quick  and  automatic  removal  of  the  ash  and  refuse,  which 
for  many  years  has  been  a  distinctive  feature  of  the  chain-grate 
stoker,  has  reached  a  stage  of  perfection  in  other  stokers  in  line  with 
the  improvements  in  the  mechanical  features  of  the  stokers. 

The  purely  mechanical  features  of  modem  stokers  leading  to  high 
efficiencies  may  be  summed  up  as  the  perfection  of  the  automatic 
features  which  comprise  the  entire  automatic  feeding  of  the  fuel,  its 
automatic  movement  through  a  properly  designed  lumace,  and  the 
automatic  and  continuous  discharge  of  ash  and  refuse.  ^    ^ 

,  'The  Fuclor^of  Furnace  DeJiiyn. — The  underlying  principles  of 
furnace  form  or  design  that  have  aided  iji  brmging  about  the  modem 
efficient  furnace  may  be  broadly  summed  up  as  follows  :  A  form  such 
that  the  volatile  gases  are  driven  from  the  coal  lx*fore  combustion 
Ijrojjer  takes  place,  and  such  as  to  permit  the  air  supply,  proix-rly 
admitted  by  reason  of  mechanical  construction,  to  be  so  nmigled  with 
the  volatile  gases  that  the  mixture  is  completely  consumed  before 
the  boiler  surfaces  are  encountered.  Such  a  proper  combustion 
of  the  volatile  constituent  of  the  coal  almost  automatically  ensures 
the  proper  combustion  of  the  remaining  combustible,  assuming,  of 
course,  the  projjer  mechanical  air  admission  for  different  stages  of 
combustion  throughout  the  furnace.  Further,  such  a  proper  com- 
bustion ensures  a  high  fumace  temperature  wliich,  ju>.suming  the 
pro]x;r  draft  conditions  and  correctly  designed  gas  pjissage  areas  from 
the  fumace,  is  the  ultimate  indication  of  high  furnace  efficiency. 

In  the  foregoing,  the  added  efficiencies  that  have  been  brought 
about  by  mechanical  improvements  in  stokers  and  improvements 
ill  the  design  of  furnaces  are  the  actual  thermal  efficiencies  of  the 
combined  boiler  and  stoker  units.  Jn  the  sense  of  the  broad  plant 
efficiency — the  cost  jxir  unit  of  power — there  are  a  number  of  factors 
that  liave  h.wl  a  direct  bearing.  Some  of  these  factors  are  the  results 
of  mechanical  or  fumace  form  improvements,  and  others  are  entirely 
apart  from  the  combined  unit  as  a  piece  of  ojx'rating  apjmratus. 
These  features  may  be  enumerated  as  follows  : 

1.  The  lab(jur-saving  jxjssible.  Ai\  enormous  .savuig  has  been 
accomplished  in  stoker-lired  plants  by  the  intelligent  u.se  of  properly 
designed  coal  and  ash-handling  machinery. 

2.  Jxnv  ojMTating  cost.  This  is  a  result  of  improvements  in  the 
mechanical  design  of  the  stoker.  Knormous  quantities  of  fuel  are 
fed  to  fumaces  to-day  with  a  cost  for  the  actual  maiiij)iilation  of 
the  stokers  that  is  practically  negligible  as  compared  with  hand 
tiring. 

3.  I»w  maintenance  co«t.  This  is  a  result  of  iMjth  mechanical 
and  furnacj!  deisign  improvement.  In  mechanical  con.stniction 
the  better  stokers  have  to-day  reached  a  st-age  where-  replacements 
are  reduce<l  to  a  minimum,  and  tliis  luidrr  the  most  severe  conditions 
of  service.  The?  design  of  the  modem  furnace  is  such  that  the  heat 
generated  is  projKTly  distributed  to  the  boiler  and  not  concentrated 
to  reduce  tin-  life  of  the  stoker  moving  parts. 

4.  'J'he  hiuiian  factor  j)lays  its  j»art  in  the  better  class  of  labour 
that  is  gradually  being  employrKi  in  the  lK)iIer  nnrnj.  This  applies 
not  only  to  the  actual  boiler  o|K'niforH  but  to  Uie  <>ngine<«rs  supt-r- 
vising  the  iMuler-room  ojK'ration. 

5.  .Smokrlc.s.s  or,  rather,  mon-  nearly  MmokeU-ss  eumiitistion 
rcHulting  fnim  Htok«T  and  furnace  improvements  may  |HThaj)s  l)e 
looked  ujKJn  as  an  incidental  n«sult.  Such  inipn>vciiii'iil.s.  Mitli  the 
end  in  view  of  in<rcas<'<l  elliricniy,  have  naturally  had  a  li-ndcncy  to 
n-duce  smoke,  and  convenn-ly  \\w  ellortw  toward  Hinnkclixs  combus- 
tion, fn-quenily  under  coni[)ulsion.  hiw  un(|uox(ionably  done  much  to 
improve  furnace  dexign.  for  thi-  i:ion'  nearly  sinokclew  coiubustion 
IS  accomplished  as-suining  that  tin-  Hmokele4i.HneH.H  ih  not  the  nwult  of 
great  quantities  of  rxcess  air.  the  Iwttrr  nuch  fx>nibuNli<in  will  Ik\ 
Hc^ardless  of  whether  smokelcHsneHM  im  eonMiden««l  ;i  ■  in-.-  or  an 
cITect,  it  hius  certainly  had  a  iM-aring  on  the  bnia<l  plant  idinomv. 
With  the  absence  of  smoke  and  dust  (Himw  a  lp««oninB  of  wear  arid 
tear  on  machinery,  an  m''  .  '  "  ,_-  pn>|irrtv, 
and  a  fnMMlom  fntni  emli.it: 

.\jiother  factor  aiTe^-ting  the  highor  themmi  pflicienry  now  liping 
secunnl.  which  is  entirely  apart  fmni  the  Unjer        "  '  .  j^  (lie 

use  of  .steel   Imiler  causing.      I'ln.s  construction   i-  .re  and 

more  into  use  in  the  larger  central  .atntionn.      It  in  nithrr  diffieiilt  to 
state  accurately  the  ad(ied  efViriency  due  to  (lie  n         ' 
The  onlinanly  accepttnl  advantagi'  of  a  l»oiler  ca~ 
of  radiation  losses.     Where  a  stcd  easing  is  properly  insulated  the 


saving  in  efficiency  is  made  up  not  only  of  decreased  radiation  but 
also,  as  compared  with  the  ordinary  brick  setting  which  has  been 
in  u.se  for  some  time,  the  loss  due  to  air  infiltration  through  the  un- 
avoidable cracks.  A  steel  casing  alone,  set  over  the  boiler  brick 
setting,  while  it  would  effectually  prevent  air  leakage,  would  in  no 
way  reduce  radiation  losses,  and  the  saving  so  effected  would  prob- 
ably not  ^varrant  the  cost  of  such  an  iminsulated  casing.  Where 
proper  insulation  Ls  used  between  the  brickwork  and  the  steel  casing, 
however,  the  saving  tmquestionably  warrants  the  expen.se.  Con- 
sidering both  radiation  and  air  leakage,  a  properly  insulated  steel 
casing  will  show  a  saving  of  from  f  to  1  per  cent,  over  the  average 
new  brick  setting.  Such  a  casing  will  remain  equally  effective  over 
long  periods,  and  its  saving,  as  compared  \\ath  a  brick  setting  that 
has  been  in  service,  say,  a  year,  would  probably  amount  to  3  per  cent. 
In  modem  power  plant  practice,  because  of  the  severity  of  service, 
brick  settings  deteriorate  rapidly,  and  the  cost  of  keeping  such  sett- 
ings tight  is  considerable.  Since  the  properly  constructed  steel 
casing  preserves  its  insulating  qualities  for  long' periods  and  prevents 
air  leakage  indefinitely,  the  cost  of  upkeep  of  the  brick  setting  should 
be  credited  to  the  steel  casing  in  the  consideration  of  the  broad  plant 
economy.  On  such  a  basis  the  modem  tendency  toward  the  use  of 
this  construction  is  readily  understandable. 

Consider  now  the  tendency,  particularly  in  the  United  /States, 
toward  the  increase  in  capacity  demanded  from  a  gi%en  heating 
surface.  It  is  not  many  years  ago  that  all  boilers  were  rated,  first, 
on  13  sq.  ft.,  and  then  on  11^-  sq.  ft.  of  heating  surface  per  nominal 
horse-power,  and  when  a  boiler  developed  its  rated  capacity,  even 
on  this  basis,  it  was  considered  that  all  was  being  done  that  could  be 
expected.  Boiler  manufacturers  next  rated  their  product  on  10  sq. 
ft.  of  heating  surface  per  nominal  horse-power,  and  in  stationary 
boiler  work  this  basis  is  used  to-day.  Such  a  rating  is  equivalent 
to  an  evaporation  of  3-45  lb.  of  water  from  and  at  212"F.  per  hour  per 
square  foot  of  surface.  In  view  of  the  evaporation  per  square  foot 
of  heating  surface  that  is  being  secured  in  dail}'  practice  in  thousands 
of  plants  throughout  the  country,  there  is  apparentl}-  cause  for  the 
widespread  agitation  against  such  an  irrational  method  of  rating  the 
power  of  boilers. 

The  inherent  ability  of  a  given  amount  of  heating  surface  to  absorb 
heat  has  been  present  since  the  boilers  have  been  constructed  along 
the  lines  of  modern  design.  The  difficulty  has  been  the  suppl>-ing 
of  sufficient  heat  to  the  heating  surface.  It  has  long  Ijeen  appre- 
ciated that  the  capacity  of  a  given  amount  of  heating  surface — that 
is,  its  ability  to  absorb  heat — was  limited  with  certain  re,strictions, 
only  by  the  amount  of  fuel  that  could  be  bumed  under  such  heating 
surface. 

The  amount  of  grate  surface  that  can  be  placed  under  a  given 
heating  surface  is  limited  by  certain  features  of  practicability  of 
handling,  of  first  cost,  and  of  upkeep  cost.  With  such  limitations, 
capacity  became  a  question  of  combustion  rates.  The  possibility  of 
the  modern  combustion  rates  has  come  only  with  a  more  thorough 
understanding  of  the  relation  of  air  supply  to  combustion.  The 
high  combustion  rates  neces.sary  for  the  capacities  carried  in  modem 
practice  are  made  jxissible  by  the  great  improvements  in  the  mecha- 
nical means  of  feeding  fuel  to  the  fire,  the  methods  of  introducing  air 
for  combustion,  and  the  radical  changes  in  the  design  of  combustion 
chambers  beneath  the  boiler,  all  of  which  factors  havelxvu  discussed 
in  the  consideration  of  modem  increa,sed  efficiencies.  The  high  rates  of 
combustion  made  jK).s.sible  by  stoker  installations  are  attained  with- 
out an  appreciable  loss  in  boiler  and  fumace  efficiency,  and.  due  to  the 
l)ro|)er  relation  of  grate  an<l  furn.ue  to  the  boiler  heating  surfaee. 
efliciencies  are  common  in  modern  practice  at  rates  of  evaporation 
of  7  lb.  per  square  foot  of  heating  surface  per  hour  that  were  formerly 
not  considered  jxtssible  at  rates  of  3-.">  Ih.  The  ability  of  the  modern 
stoker  t<i  burn  coal  economically  at  hiizh  combu.stion  rato,s  necessi- 
tat<'s  a  low  {jercentage  of  unburned  carbon  in  the  a.sh.  VNTien  stokers 
wen-  lirst  intn>diiced  it  was  no  unusual  thing  for  the  jush  discharged 
to  show  .It  least  40  or  tW  jx'r  cent,  of  unbumed  carlxin.  In  power 
plant  practice  to-day  many  profx'riy  ojK?rated  stokers  are  showing 
less  than  20  to  30  jxr  cent,  unburned  carlxin  in  the  a-sh  at  high  rates 
of  combustion,  a  ligurt*  which  compares  favourably  with  the  best 
class  of  hand  firing  at  combustion  rates  such  as  to  give  only  low 
cai>a<  ities  from  a  Intiler. 

The  references  that  have  Ihmmi  nuule  to  capacity  have  been  in  con- 
nection with  stoker-tired  coal  furnaces.  Higher  cajxvcities  are  heing 
secured,  too,  in  hand-fire«l  fiinia<'es.  but  the  caus«»  here  is  almost 
entirely  the  iinpmvement  in  fumace  design,  ivs  the  ai»ility  to  slwvel 
coal  by  hand  hits  not  increa,'>ed  appreciably.  Hand-fired  ca]mcitie« 
are  limited  by  the  ability  of  the  fireman,  draught  and  the  like,  and 
it  is  rarely  that  cajwoities  of  over  l.">0  jx^r  cent,  are  .secunxl  for  any 
I'ut   jxMks  of  8h(»rt  duration. 

While  an  endeavour  has  been  ma<le  to  separate  the  consideration 
of  efficiency  and  capacitj-.  it   has  Iwen  clearly  indicated  that   the 
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factors  leading  to  present-day  overloads  and  modern  increased  effi- 
ciencies are  practically  the  same. 

The  same  improvements  in  boiler  furnace  practice,  mechanical 
and  of  form,  which  have  made  possible  both  greater  capacities  and 
high  efficiencies,  have  enabled  the  modern  boiler  to  meet  three  con- 
stantly recurring  conditions  in  j)lant  operation  with  infinitely  better 
results,  from  the  standpoint  of  broad  economy,  than  formerly. 

First,  the  ability  of  a  boiler  to  be  placed  on  the  line  quickly, 
either  from  a  condition  of  bank  or  from  a  cold  boiler.  Second,  the 
ability  of  a  boiler  or  boiler  plant  to  handle  widely  varying  and 
rapidly  fluctuating  loads  without  appreciable  variation  in  efficiency. 
Third,  the  ability  of  a  boiler  to  carry  continuous  high  overloads 
without  an  excessive  drop  in  efficiency.  The  author  discusses  each 
of  these  conditions  and  gives  numerous  examples  of  which  may  be 
mentioned  Fig.  3,  which  shows  the  ability  of  the  modem  boiler 
to  carry  high  overloads.  From  this  chart,  between  8  a.m.  and 
11.30  the  boiler  is  developing  3,240  h.p.,  or  137  per  cent,  of  its  rated 
capacity.  From  12  o'clock  until  1  o'clock  the  load  increases  to 
5,076  H.P.,  or  214  per  cent,  of  the  boiler's  rated  capacity.  Between 
1  o'clock  and  4.30  the  boiler  is  delivering  an  average  of  5,300  h.p.,  or 
224  per  cent,  of  its  rated  capacity,  and  during  this  period  the  effi- 
ciency was  over  70  per  cent. 

In  view  of  the  possible  overloads,  as  indicated  by  the  above 
figures,  the  question  arises  as  to  the  capacitj'  at  which  a  boiler  plant 
should  be  run  to  show  the  highest  operating  efficiency.     The  govem- 


riG.'3. — t'H.VRT  ^SHOWING  ABILITY  OF  A  MoDERX  BolLER  TO  CARRY  HlGH 

Overloads. 


ing  factorsjherejare  sojnumerousjthat  only  the  very][most  general 
statement  may  be  made.  The  ability  of  individual  units  to  be 
operated  at  very  high  capacities  over  periods  of  peak  load  has  been 
showii,  and  in  speaking  of  practicable  operating  capacities  it  is 
intended  to  consider  the  average  load  advisable.  ►s^  ,c^  •i#<^^ 

Primarily,  the  controlling  factor  in  a  boiler  plant — that  is,  the 
number  of  boiler  units  that  must  be  installed,  regardless  of  the 
nature  of  the  load — is  the  ability  to  carry  the  maximum  load  that 
may  be  thrown  on  the  plant  under  any  conditions.  ■*'4f*^    'i  fif^-^i*^<  u 

The  concensus  of  engineering  opinion  respecting  the  best  operating 
capacities  for  boilers  is  somewhat  as  follows  :  For  a  constant  24-hour 
load  the  operating  capacity,  to  give  the  highest  over-all  plant 
economy,  is  between  125  and  150  per  cent,  of  the  boiler's  normal 
rating.  For  the  more  or  less  constant  10  or  12-hour,'a  day  load, 
where  the  boilers  are  placed  on  bank  at  night,  the  point  of  maxi- 
mum economy  will  be  somewhat  higher,  probably  between  150  and 
175  per  cent,  of  the  boiler's  rated  capacity.  The  third  class  of  load 
is  the  variable  24-hour  load  found  in  central  station  work.  Here, 
even  more  than  with  the  otlier  classes  of  loads,  the  statement  as  to 
the  economical  point  of  operation  must  be  general,  due  to  the  varia- 
tion in  handling,  with  differences  in  fuel,  labour,  type  of  stoker, 
flexibility  of  operation  of  the  boiler  and  furnace,  and  other  factors. 

Modern  methods  of  handling  loads  of  this  description,  to  give 


the  best  operating  results  under  different  conditions  of  installation, 
are  as  follows  : — 

1.  The  load  on  th(!  plant  at  any  time  is  carried  by  the  minimum 
number  of  boilers  that  will  supply  the  power  neces-sar}-,  operating 
the.se  boilers  at  capacities  of  150  to  2W  per  cent,  of  their  normal 
rating.  There  is,  perhaps,  an  increasing  tendency  toward  the 
higher  figure.  Such  boilers  as  are  in  service  are  operated  con- 
tinuously at  these  capacities,  the  variation  in  load  being  cared  for  by 
varying  the  number  of  boilers  on  the  line  starting  up  boilers  from  a 
banked  condition  during  peak  load  periods  and  banking  them  after 
such  periods.  This  is,  perhaps,  at  present  the  most  general  method 
of  central  station  operation. 

2.  The  variation  in  the  load  on  the  plant  is  handled  by  varying 
the  capacities  at  which  a  given  number  of  boilers  are  run.  At  low 
plant  loads  the  boilers  are  operated  somewhat  below  their  normal 
rating,  and  during  peak  loads  at  their  maximum  capacity.  The 
ability  of  the  modern  boiler  to  operate  over  wide  ranges  of  capacities 
without  appreciable  loss  in  efficiency  has  made  such  a  method  prac- 
ticable. 

3.  The  third  method  of  handling  the  modem  central  station 
load  is,  perhaps,  only  practicable  in  large  stations  or  groups  of 
inter-connected  stations.  Under  this  method  the  plant  is  divided 
into  two  parts.  What  may  be  considered  the  coastant  load  of  the 
system  is  carried  by  one  portion  of  the  plant  operating  at  its  point 
of  maximum  economy.  Due  to  the  possibility  of  very  high  over-all 
efficiencies  at  high  boiler  capacities  where  the  load  is  constant, 
where  the  grate  and  combustion  chamber  are  designed  for  a  point  of 
maximum  economy  at  such  capacities,  and  where  there  are  installed 
economisers  and  such  apparatus  as  will  tend  to  increa.se  the  effi- 
ciency, the  capacity  at  which  this  portion  of  the  plant  is  to-day 
operated  will  be  considerably  above  the  1.50  per  cent,  given  as  the 
I^oint  of  highest  economy  for  the  steady  24-hour  load  for  boUers 
without  economisers. 

The  variable  portion  of  the  load  on  a  plant  so  operated  is  carried 
by  the  second  division  of  the  plant  under  either  of  the  methods  of 
operation  just  given. 

It  may  not  be  out  of  place  again  to  point  out  the  very  general 
nature  of  these  statements  as  to  the  economical  load  for  any  plant, 
and  to  emphasise  the  fact  that  each  individual  set  of  plant  operating 
conditions  must  be  considered  by  itself. 

Apart  from  the  question  of  furnace  and  stoker  design,  there  are 
three  factors  that  have  an  important  bearing  on  the  determination 
of  the  point  of  maximum  continuous  overload.  These  are  feed 
water,  furnace  brickwork  and  draught. 

In  the  foregoing  discussion  of  eff.ciency  and  capacity  and  the 
factors  bringing  about  the  modem  increases  in  both,  the  fuel  con- 
sidered has  been  in  all  cases  coal.  Greater  capacities  and  higher 
efficiencies,  however,  are  by  no  means  limited  to  this  class  of  fuel. 
Strides  in  furnace  design  for  all  classes  have  been  as  great  as  for  coal, 
and  furnace  design  to-day  may  be  considered  as  much  a  specialisation 
as  any  of  the  highly  specialised  branches  of  engineering. 

The  author  next  deals  at  some  length  •with  boilers  designed  for 
burning  oil-fuel,  wood  refuse,  green  bagasse  and  for  utilising  waste 
heat.     Striking  examples  are  given  of  the  economy  of  the  latter. 

Improvements  in  modem  recording  apparatus  have  led  to  relia- 
bility and  accuracy,  and  ai"  of  great  service  in  attaining  proper 
operating  results.  Records  of  water  evaporated  and  the  fuel  con- 
sumption are  of  primary  importance.  Other  record  "<  of  temperature, 
gas  analyses,  draught  and  the  like,  serve  as  a  check  on  the  fuel  con- 
sumption. They  permit  an  intelligent  study  of  the  distribution  of 
losses  and  afford  a  means  of  remedying  such  losses  where  improve- 
ment is  possible. 

The  boilers  of  the  modern  power  plant  are  almost  universally 
equipped  with  integral  superheaters.  Sup*. theaters  as  now  offered 
have  been  in  common  use  in  stationary  boilei's  for  some  20  years, 
and  during  that  time,  as  in  the  case  of  the  modem  boiler,  there  have 
been  no  radical  changes  in  design.  The  superheaters  introduced 
during  the  period  1895-1900  do  not,  however,  represent  the  first  use 
of  superheated  steam,  and  the  modem  superheater  is  essentially 
different  from  the  apparatus  first  used  for  the  purpose.  The  opera- 
tion of  all  integial  superheaters  as  offered  to-day  is  alike,  and 
different  superheaters  differ  in  constructional  details  rather  than  in 
essentials  of  design. 

Experience  has  shown  that  for  efficient  operation  the  modern 
superheater  must  meet  certain  requirements  that  may  be  summed 
up  as  follows  :  (a)  Superheaters  must  be  located  in  the  direct  path 
of  the  gases  as  they  sweep  over  the  boiler-heating  surface — that  is,  the 
gases  utilised  for  the  generation  of  steam  must  also  be  utilised  to 
superheat  that  steam,  (b)  The  location  must  be  such  that  the  full 
superheating  surface  is  presented  for  contact  wth  the  gases,  but  the 
airangement  of  surface  must  cause  no  undue  amount  of  frictional 
resistance  to  the  gases  in  tUeir  pas.sage.     (c)  The  surface  should 
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offer  the  least  opportunity  for  the  adhesion  of  soot  and  dust,  (d) 
all  parts  of  the  superheater  should  Ijc  readily  accessible  for  inspection 
and  repair  and  the  design  should  be  such  as  to  allow  freedom  of  ex- 
pansion without  affecting  the  boiler  proper  or  the  setting,  (e)  All 
superheaters  should  be  equipped  with  safety  valves  set  somewhat 
lower  than  the  boiler  valves.  This  is  necessarj'  in  order  to  ensure  a 
flow  of  steam  through  the  superheaters  when  the  load  is  suddenly 
taken  from  the  boiler. 

Practically  all  of  the  modem  sup^-rheaters  meet  the.se  require- 
ments to  a  greater  or  less  degree.  In  performing  their  function 
they  interfere  in  no  way  with  the  operation  of  the  boiler,  and  their 
upkeep  cost  is  negligible.  The  efficiency  of  a  boiler  equipped  with 
an  integral  superheater  is,  without  question,  greater  than  the  effi- 
ciency of  a  boiler  in  which  no  superheater  is  installed,  but  the  added 
efficiency  due  to  the  superheater  is  difficult  to  determine. 

For  some  years  after  the  re-introduction  of  the  use  of  .superheated 
steam  there  was  a  tendency  on  the  part  of  .steam  users  to  demand 
degrees  of  superheat  as  high  as  could  l>e  obtained  from  integral 
superheaters.  Operating  difficulties  have  been  gradually  overcome, 
and  under  the  improved  modem  plant  conditions,  there  seems  to  be, 
within  the  past  two  years,  a  strong  tendency  on  the  part  of  engineers 
toward  the  use  of  degrees  of  superheat  considerably  in  exces.s  of 
1;jO°R 

The  author  refers  briefly  to  the  heat  transfer  in  steam  boilers,  and 
gives  accounts  of  three  Papers  that  have  been  accepted  as  the  most 
authoritative.  In  closing,  reference  is  made  to  a  comprehensive  .set 
of  (■.\j)erimeiits,  carried  out  under  the  direction  of  the  engineering 
de[)artment  of  the  Babcock  &  Wilcox  Company,  on  "  Heat  Transfer 
Rates." 


THE  TESTING  OF  UNDERGROUND  CABLES  WITH 
CONTINUOUS-CURRENT.  * 


The  following  is  a  report  of  the  discussion  which  took  place  on 
Mr.  O.  L.  Record's  Paper  on  the  above  subject  at  the  meeting  of  the 
Institution  of  Electrical  Engineers  on  Feb.  lOth  : — 

.Mr.  H.  Welkoikn  said,  on  rising,  that  he  ha<l  just  hoard  that  tlic  eldest 
niul  ymnfjcst  sons  of  the  {'resident  (.Mr.  (".  I'.  Sparks)  had  been  awarded 
III*    Slilitary  Cross  for  valour  in  the  field. 

H<f<rrinJ4  to  the  PajKr.  .Mr.  Wki.boirn  said  he  regretted  that  the  work 
of  others  in  the  sann-  field.  Mr.  Watson,  for  exaini)|i-,  wa«  not  rcf.'rrcd  to. 
There  was  nothing  new  in  th-  use  of  continuous  current  for  tcj^ting  cable 
networks.  He  used  it  ITi  y<'ars  ago,  and  it  wa«  only  <lroi)]K"d  because  of 
th«' rate  of  increase  in  the  use  of  alti'rnatiiig-currcnt  networks,  and  hi-cause 
cMHitimious-curreiit  niaciiinrs  giving  2.(HU(  volts  were  of  too  flimsy  con- 
struction. Dr.  Liciitenstein  established  some  relationslii]>  between 
continiiouK-current  and  alternating-current  iiressures.  The  author  had 
not  ma<le  it  clear  that  one  should  dilTerentiate  between  the  tests  .')n  cables. 
Tents  at  the  wfirks  on  altcrnatintr  current  cables  should  Im-  alternating- 
current  tests  and  the  cables  should  Ik-  tested  for  dielectric  hyster;sis.  but 
after  laying  it  was  necessary  to  ascertain  that  the  cables  had  not  iH-en 
mishandled,  the  joints  slioidd  be  test<'d  and  that  was  where  the  continu- 
ous-current test  might  find  great  ajiplication.  There  wc-n-  now  U.'l.ttOO- 
V(dt  cables  and  he  thought  they  would  have  .KMMMI-volt  three-core  cables 
before  long.  To  test  such  a  calile  ,'{(1  miles  in  length  at  UKI.IKMI  volts  was 
an  im|)OKsiliility  commer<'ially.  Tlier-fore.  the  (piestion  of  eontiinious- 
current  pressure  |ia<l  to  lie  considered.  The  nuiin  thing  was  to  satisfy 
the  users  of  the  cal)|cs  that  the  eont inuous-eurrent  ti-st  was  practicable. 
The  author  had  to  te.-it  for  It  minutes  before  he  got  a  clean  burn<iut.  He 
hwl  wen  a  I  :{(),(>()(>  volt  direct -current  cable  discharged  at  the  end  and 
the  spark  was  terrific.  If  the  insulation  wan  j)unctun'<l  he  believed  the 
discharge  would  occur  through  the  puncture  and  n  <lian  burn  out  would 
resull.  With  the  direct  current  t(  si  one  had  a  ready  means  of  dealing 
with  .lampncss,  it  shortened  the  jxriod  when  the  biiakilown  shoid'l  come 
anil  a  greater  length  of  cable  eouM  l>e  tested  at  one  time  than  by  the 
alternating  current  mi-thod.  The  author  did  not  mention  the  length  of 
cable  cimnected  t<i  the  ajiparatus  when  ho  obtained  hii«  <|unntily  tests 
from  oscillfigraph  records.  In  his  n-marks  alxiut  cable  makers  the  author 
must  have  had  in  mind  French  manufacturers.  Sir  .lohn  Smlls  Isiok 
on  power  flislrihution  had  an  exactly  sinjilar  curve  to  that  shown  in  the 
I'aper.  It  was  pre|>ared  by  himself  (Mr.  W<ll)ourn)  and  his  eo|l<  a-nes  in 
cimjunction  with  Mr,  Hernard  Price  Id  yonrs  n^ti  on  the  first  L'o.ihhi  viiji 
cable  ronstructi'd  in  this  ccumtry.  He  rather  «lii»aKrro<l  with  the  author 
where  he  saiil  dielectric  fatigue  occurred.  His  exjx-rienre  was  that  if 
oO, (MM). volt  pressure  were  ajiplied  to  a  2(t.(MMI  volt  cable  it  woidil  drenk 
it  down  after  a  time  and  it  coiilil  be  foretold  within  a  quarter  of  an  huur 
when  the  hreakdown  would  occur. 

Mr.  A.  I*.  TnnrTKU  said  it  had  Ikcii  the  nonnnni  cuxtoni  I"  ti  st  for 
half-an-hour.  In  the  old  days  it  wa4<  iihiihI  tn  br^in  with  doiihle  the 
working  pressure.     As  tin-  extra  high  pD'ssiire  came  along  it  \4  l.Ir 

voltage  lip  In  10. (MM*  volts  and  th<>  working  pn'sxiin-  plus  lo.Oi  ,r 

anything  higher  than  that,  hecnnm-  in  thovn'  days  one  could  n  .t.iux   imd 
the  ajiparatus' to  d(»' it.     \\\i\   the   half-hour  nominal  tini'    1'        lil    it. 

*  An  RlwtrAct  of  this  Vh\ict  who  puhlighed  in  owr  iawic  vi  ■  <  ■ 


diflBculties,  and  that  question  wanted  consideration.  Mr.  Evershed  gave 
in  his  Paper  a  time  curve  similar  to  that  of  the  present  Paper  and  he 
pointed  out  that  if  you  were  well  over  the  knee  of  the  curve  you  had  only 
to  appl\-  it  to  different  abscissae  and  you  were  miles  away  from  it ;  you 
got  an  entirely  new  knee.  The  actions  which  went  on  in  a  cable  under 
stress  were  the  subject  of  a  good  deal  of  scientific  work  and  he  fancied 
practical  men  were  rather  divided  about  the  application  of  those  scientific 
principles.  The  author  said  there  was  no  definite  relation  between  the 
reiistance  and  the  dielectric  stress,  but  subsequentlj-  he  seemed  to 
assume  that  there  was  a  relationship,  which,  however,  he  could  not  find 
in  the  Paper.  He  supposed  the  •iO.CKW-volt  tests  in  the  Paper  on  12 
miles  of  cable  referred  to  20,000-volt  cables.  If  cables  could  be 
treated  in  smaller  sections  the  diflSculties  decreased.  He  would  like  to 
hear  what  practical  users  ha<l  to  say.  One  had  hoped  that  the  work  of 
Evershed  and  Addenbrook  and  the  test  suggested  by  Mr.  Raviier  of 
putting  a  small  testing  continuous-current  superimposed  on  the  alter- 
nating-current and  watching  the  fall  of  the  resistance,  would  have 
resulted  in  one's  being  able  to  predict  more  quickly  what  was  going  to 
hajifX'U  to  the  cable  and  thus  shorten  the  period  of  testing.  It  was  open 
to  doubt  whether  the  half-hour  wa<5  reallj-  wanted.  Major  Cardew 
thought  it  should  not  be  diminished.  The  working  pressure  plus  10,000 
volts  allowed  no  margin  of  safety.  Ordinary-  surges  beyond  that  might 
occur  any  day. 

Mr.  F.  C.  Raphael  said  Eversheds  Pajicr  and  the  discussion  upon  it 
contained  a  great  deal  of  matter  on  the  action  of  the  breakdown!  test. 
He  gathered  that  the  author  thought  it  advisable  for  the  cable  user  not 
to  repeat  the  alternating-current  test  if  it  could  be  avoided,  but  he  ad- 
mitted that  the  cable  maker  was  more  or  less  convinced  that  the  direct- 
current  test  was  not  of  much  use.  He  (Mr.  Raphael)  thought  there  was 
a  distinct  objection  onthepart  of  the  cable  makers  to  rejieating  the  alter- 
nating-current lircakdown  test,  and  rightly  so,  because  of  the  difficulties 
involved  in  it.  There  were  so  many  possibilities  of  setting  up  resonance 
effects  during  the  test,  that  it  was  not  advisable  to  put  it  in  the  hands  of 
peo])le  not  used  to  making  such  tests.  There  must  be  an  alternating- 
current  test  of  the  dielectric.  The  fact  that  they  got  ratios  varying  from 
.3  to  4  and  wider  limits  showed  that  different  qualities  of  insulation  wouki 
V)rcak  down  under  different  conditions.  In  the  case  of  the  fault  Mr. 
Record  had  ])ro(luced  by  fiattcning  the  cable,  if  the  fault  had  been  pro- 
duced b}'  making  a  pinhole  and  allowing  water  to  be  absorbed  until  the 
resistance  dropped  to  a  megohm  the  cable  would  not  have  been  broken 
down  with  continuous-current.  He  had  broken  down  hundreds  of  fault« 
with  a  couple  of  transformers  with  their  secondaries  in  series.  In  his 
own  experience  there  was  no  need  to  test  very  long  cables  joined  up — 
they  could  be  divided  into  sections.  The  sati.sfactory  testing  of  a  cable 
after  laying  was  not  hopeless.  He  thought  the  best  solution  wa>s  Mr. 
Beavers  proposal  to  use  a  cable  with  a  metal  sheath  a  little  way  under 
the  lead  and  separated  by  a  thin  layer  of  insulation.  If  the  lead  were 
affected  or  the  cable  flattened  that  insulation  would  break  down.  That 
naturally  increased  the  cost  of  the  cable.  It  was  possible  that  there 
might  be  a  saving  of  money  by  employing  zinc  for  the  sheath.  Mr. 
Records  a])])aratu«  woukl  come  in  frequently  for  testing  cables  when 
alternating-current  apjiaratus  was  not  available  and  before  Mr.  Beaver's 
sheath  method  was  universally  used. 

Mr.  E.  .\.  Watsox  then  described  a  development  of  the  influence 
machine  jirincijile  which  he  and  his  firm  had  worked  ujnin.  which  had 
not  been  jmblished  and  which  was  not  completely  successful.  It  wa« 
an  attenijit  to  test  a  large  cable  at  1.50,000  volts  with  direct-curn-nt  with 
such  a  machine.  With  the  aerial  influence  machine  the  output  was 
limited  by  the  dielectric  strength  of  the  air  in  which  it  worked.  If  the 
dieh'ctric  strength  were  douWed  the  outjiut  was  also  doubled.  The 
dielectric  strength  was  about  projiortionate  to  the  air  i>res.<ure  if  the 
machine  was  run  in  comjiressed  air.  The  ne.\t  thing  was  to  try  and  do 
away  with  all  the  different  brushes  by  connecting  the  active  niaterial^ — 
the  sectors — on  each  jilate  together  by  axial  rods  paJising  through  the 
machine.  It  was  designed  for  i  kw.  at  l.'iO. 000  volts  and  it  had  .'iO  rotor 
]ilates  of  12i  in.  diameter.  The  sectors  weri^  sheet  brass  vulcanis<^d  into 
elxmitc  and  the  collector  was  of  hardened  steel  rods  screwe<l  into  the 
elMinite  discs  and  joined  to  the  sectors  by  axial  rods  through  the  machine. 
The  stator  consisted  of  a  number  of  steel  ]ilates  with  ca«t-iron  distance 
pieces  holding  them  ajiart.  The  machine  was  excited  by  a  small 
exciter  at  the  end  of  the  main  machine  and  this  exciter  was  con- 
nected to  a  needle-point  gap  outside.  Hy  varying  the  gap  the  excitation 
was  controlled.  They  had  runs  of  130.(MMt  volts  for  half-an  hour  or  so. 
The  iiiaehine  broke  down  by  the  general  disinti-gration  of  the  elxinit^. 
He  thought  it  failed  because  they  neglected  ])n>caiitioiis  which  ha<i  not 
ln'en  Tieei'ssary  with  small  jiower  iiiachiiies.  The  collectors  on  the  rotor 
were  too  few  and  their  size  loo  large.  They  iiidu<"ed  o.scillat  ions  and 
surging  in  the  voltagi^.  and  there  wa^  sparking  at  the  brushes  setting  up 
OM  illalnry  currents.  The  bnakdown  occurn'd.  although  the  fa<tor-of- 
safety  was  nominally  aUiut  20  to  1.  He  tlumglit  another  attempt  would 
Ix-  more  tiucceKsful. 

Mr,  .',.  Wmuik.n  said  in  a  system  wher<'  the  trunk  mains  were  run  at 
lio.iMMi  Mills  and  the  distributing  mains  at  <>.0(K)  it  would  Ix-  d«>sirable  to 
have  ap|>aratus  which  eouUI  Im>  utilistd  for  testing  the  high  pn-Ksun* 
cables.  This  r<'quin'd  a  simple  means  of  contmlling  and  varying  the 
pnssiirr.  \\iinld  the  (ransformer  of  n-awmable  size  for  testing  the  tnnik 
mains  lie  suitable,  generally  s|>eaking.  f<<r  testing  the  distribution  cables. 
Ill''  latter  having  lower  insulation  n'sistanee.  If  the  ajqiaratus  could  l>o 
n--"  d  for  testing  single.e<in'  cables  it  shouM  be  equip]xMi  with  auxiliary 
ri.twien  "T".  in  oriler  to  utilise  it  to  its  full  extent,  and  avoid  having^to  use 
'    ■■  irrent  tr.nsformer.      It  was  most  jirobable  higher  trans- 

1  I  -  would  be  used  in  futuri   nn  single  than  on  multi-core 
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cables,  and  singlc-corc  cables  should  receive  every  attention  in  connection 
with  such  apparatus.  The  apparatus  enabled  tests  to  be  carried  out  as 
the  work  ])roceeded,  so  that  any  defects  in  jointing  might  be  rectified. 
A  system  when  completed  should  be  tested  with  such  apparatus  to  pro- 
vide a  sufficient  factor-of.safety  to  stand  pressure  rises.  He  did  not  think 
])eriodic  testing  necessary.  An  independent  supply  given  by  a  small 
generator  driven  by,  say,  a  small  petrol  motor  would  be  of  great  value 
as  it  would  enable  the  system  to  be  tested  independently  of  the  main 
power  station.  The  use  of  the  apparatus  would  a])pear  to  be  complicated 
owing  to  the  actual  direct -current  pressure  being  variable  and  depending 
on  the  length  of  cable;  and  the  actual  test  pressure.  The  author  referred 
to  a  test  on  20  yds.  of  cable  with  an  artificially  produced  fault.  Was  he 
convinced  that  it  would  efficiently  burn  out  in  a  cable  20  miles  long. 
Would  the  apparatus  enable  the  faults  to  be  localised  easily.  With 
regard  to  a  practical  length  of  section  on  extra-high-tension  mains,  on 
a  system  in  which  he  was  interested  it  had  been  settled  that  a  good 
working  section  for  cables  of  30,000  volts  would  be  from  2  to  4  miles. 
This  required  a  transformer  with  a  capacity  of  the  order  of  500  k.v.a.  and 
in  that  connection  the  apparatus  would  appear  to  be  of  some  use. 

Mr.  H.  M.  Sayers  said  the  testing  of  cables  by  continuous-current  was 
a  reversion  to  the  oldest  methods  as  was  the  use  of  continuous  current 
many  times  the  working  pressure.  Submarine  cables  were  subjected  to 
300  Daniells=about  300  volts.  An  advantage  of  continuous-current 
testing  was  that  the  actual  dielectric  resistance  of  the  cable  could  be 
measured.  With  regard  to  the  relation  of  the  dielectric  resistance  and 
the  breakdown  pressure,  this  was  important  to  the  man  responsible  for 
the  maintenance  of  cables  as  the  variation  of  the  resistance  indicated  a 
developing  fault.  A  particular  cable,  as  long  as  it  was  sound,  gave  an 
insulation  resistance  showing  a  little  variation  evidently  dependent  on 
the  surrounding  earth  temperature,  but  if  it  dropped  from  10  megohms 
to  1  megohm  it  was  evident  that  there  was  a  fault  somewhere.  One 
wanted  to  find  the  fault  before  the  cable  was  broken  down.  The  useful- 
ness of  the  insulated  sheath  for  detecting  faults  had  often  been  demon- 
strated to  him  when  testing  single-phase  cables  with  an  earthed  outer. 
The  earthed  outer  acted  as  the  sheath  described  by  Mr.  Raphael.  The 
earthed  outer  showed  a  drop  of  resistance  due  to  a  lead  fault  long  before 
the  cable  was  in  any  danger.  By  means  of  this  drop  of  resistance  he  had 
found  it  possible  to  localise  and  remove  faults  which  would  in  time  have 
led  to  a  breakdown.  That  method,  which  depended  on  the  use  of  fairly 
high  battery  pressures,  was  better  than  the  use  of  extra-high  pressure 
which  broke  down  a  cable  and  rendered  it  useless.  He  had  found  it 
advantageous  to  use  a  separate  engine  for  alternating -current  testing, 
running  it  at  as  low  a  speed  and  frequency  as  would  give  the  required 
pressure. 

Mr.  P.  RosLiNG  said  the  breakdown  test  had  a  relation  to  the  tempera- 
ture. The  half-hour  test  brought  in  the  temperature  question.  By 
keeping  on  the  current  for  half-an-hour  a  temperature  might  be  caused 
which  would  not  arise  in  practice  from  surges.  He  took  it  the  difference 
of  testing  cables  by  bringing  the  voltage  up  and  by  raising  it  minute 
by  minute  was  partly  caused  by  the  increase  of  temperature,  as  well  as 
by  the  fatigue  caused  by  the  constant  time  the  current  was  on.  It  seemed 
to  him  a  direct-current  test  would  point  out  any  likely  danger  from  slight 
moisture  by  collecting  the  molecules  together  better  than  an  alternating- 
current.  The  large  plant  required  for  alternating-current  testing 
was  due  to  the  consulting  engineers,  who  specified  that  the  length  between 
sub-stations  must  be  tested  in  one  piece.  They  wanted  200  tons  of 
40,000  volt  cable  tested  at  one  time.  It  should  be  in  four  or  more 
sections,  and  the  joints  could  be  tested  by  seeing  they  were  made  properly. 
Instead  of  using  a  2,000  k.v.a.  transformer,  a  500  k.v.a.  might  then  be 
used. 

The  President  said  the  Paper  referred  to  Continental  work,  and  did 
not  refer  to  a  great  deal  of  work  in  this  country.  There  were  statements 
in  the  Paper  that  almost  implied  that  British  methods  were  very  curious. 
The  statements  regarding  the  opposition  of  cable  makers  to  the 
repetition  of  tests  looked  as  though  cable  makers  and  supply  imdertakings 
were  in  a  state  of  friction,  but  nothing  of  the  kind  occurred.  If  a  cable 
was  to  be  alternating,  the  test  had  to  be  alternating-current.  After  the 
cable  was  laid  the  joints  wanted  testing.  The  cable  was  built  with  a 
large"factor-of-safety.  Working  with  comparatively  moderate  pressures 
there  had  been  little  difficulty  in  testing  cables  in  sections  with  alternating 
current.  He  welcomed  the  Paper  for  showing  how  to  use  direct-current, 
not  to  test  the  cable  but  the  joints.  From  the  statements  made,  to 
which  he  had  referred,  it  seemed  that  people  had  to  go  through  some 
system  of  dry  nursing  their  system.  They  had  not  to  keep  on  testing 
them,  they  were  not  unstable  ;  the  cables  supplied  by  British  manufac- 
turers, in  his  experience,  were  reliable.  If  a  fault  took  place  it  was 
usually  at  a  joint;  and  after  it  was  repaired  the  cable  went  on  working 
again  for  years.  It  was  a  pity  that  it  was  implied  in  the  Paper  that  there 
■were  all  these  difficulties. 

The  Author,  in  reply  to  the  discussion,  said  he  was  sorry  members  liad 
read  into  the  Paper  reflections  on  British  cable  makers  which  were  not 
intended.  It  might  have  been  better  if  he  had  entitled  the  Paper  a 
"  Discourse  on  the  Delon  Apparatus."  If  he  had  said  he  had  in  mind 
cables  of  30,000  and  40,000  and  higher  voltages  it  would  have  put  a 
different  complexion  on  things.  He  agreed  that  the  test  in  the  factory 
should  be  alternating-current  and  the  apparatus  was  only  for  the  test 
after  laying.  He  had  not  the  oscillograph  records  which  had  been  asked 
for.  The  tests  were  made  on  a'number  of  lengths  of  cables  of  different 
capacities,  and  the  maximum  value  was  what  he  had  stated.  With 
regard  to  the  objection  of  cable  makers  to  re])eated  tests,  with  30,000 
or  40,000-volt  cables  there  was  not  the  same  margin  of  safety  as  with 
cables  for  lower  voltages,  and  precautions  had  to  be  taken.     Mr.  Wel- 


boum  said  the  curve  shown  was  not  quite  true.  It  depended  whether 
a  high  voltage  was  applied  for  a  short  time  or  a  lower  voltage  for  a  longer 
time.  He  did  not  quite  remember  making  the  statement  that  there  was 
no  relation  between  resiHtance  and  diel.-ctric  strength.  Mr.  Everahed's 
Paper  only  dealt  with  the  first  jjart  of  the  curve,  but  when  one  came  to  the 
breakdown  he  was  more  concerned  with  the  second  part.  He  did  not 
think  there  would  be  any  difficulty  in  breaking  down  with  the  apparatus 
a  voltage  such  as  Mr.  Raphael  hafl  suggested.  He  agreed  that  Mr. 
Beaver's  shield  was  a  gof)d  thing  and  was  all  that  was  necessary  for 
testing  after  laying  if  people  were  willing  to  use  it.  The  transformer  had 
been  fixed  at  3  kw.,  but  it  could  be  made  of  greater  capacity  to  suit  the 
trunk  mains.  The  difficulty  as  regarded  single -core  cable  could  be  got 
over  by  using  auxiliary  condensers.  He  thought  the  larger  single-core 
cables  in  the  future  would  be  mostly  direct-current  and  the  test  after 
laying  would  probably  be  with  50  per  cent,  and  not  double  working 
pressure.  The  apparatus  could  be  made  for  stationary  purposes  up  to 
350,000  volts.  With  regard  to  Mr.  Warren's  suggestionalxjut  a  separate 
generator,  the  Paper  described  the  apparatus  used  by  Siemens-Schuckert. 
It  had  a  petrol  generating  set  used  in  connection  with  a  contact  maker. 
Mr.  Rosling  mentioned  the  breakdown  test  pressure  depending  on  the 
temperature.  If  the  temperature  varied  due  to  the  losses  he  agreed  with 
him,  but  if  the  temperature  were  altered  independently  the  breakdown 
pressure  only  varied  shghtly. 

A  vote  of  thanks  to  the  Author  closed  the  proceedings. 


THE  SIGNALLING  RANGE  IN  RADIOTELEGRAPHY.* 

BY  J.    L.    HOGAN. 

The  several  series  of  long-distance  transmission  tests  carried  on 
jointly  by  Dr.  L.  W.  Austin  and  the  National  Electric  Signalling  Co.t 
included  measurements  of  the  effect  on  signalling  range  of  antenna 
height,  antenna  current  and  wave-length.  Heights  from  37  ft.  to 
130  ft.,  sending  currents  from  7  to  30  amperes  and  wave-lengths  from 
300  to  3,750  metres,  were  observed  at  distances  up  to  1,000  nautical 
miles.     Correlation  of  the  data  thus  secured  led  to  the  expression 


I,- 


\d 


f—0-0015di\/^ 


where  Is  and  I,-  are  sending  and  receiving  antenna  currents  in 
amperes,  h  j  and  h  j  effective  heights  at  sending  and  receiving  antemiai 
in  kilometres,  A  and  d  the  wave-length  and  signalling  distance  in 
Idlometres.  As  is  easily  seen,  the  expression  may  be  used  to  compute 
the  antenna  currents  or  heights  necessary  to  produce  a  required 
signal  strength  at  any  given  distance  imder  normal  daylight  con- 
ditions. With  average  500-cycle  spark  senders  and  good  crystal 
receivers,  about  10  micro-amperes  recei\dng  current  are  necessary 
for  barely  audible  signals.  i^ 

Later  testsj  over  greater  distances  extended  the  observations 
to  antenna  heights  of  450  ft.,  sending  currents  of  110  amperes,  and 
distances  of  2,300  nautical  miles.  None  of  the  data  then  obtained 
indicated  need  of  altering  the  functional  relation  of  the  several 
quantities  given  in  equation  (I),  though  it  was  found  that  with  the 
rectifying  heterodyne  receiver  only  5  micro-amperes  recei\'ing 
antenna  current  gave  signals  of  unit  audibility,  even  with  spark 
transmitters. 

The  expression  (1)  above  has  therefore  been  fairly  well  verified 
by  application  to  many  instances  of  radio  transmission.  It  is  pro- 
bably the  most  nearly  accurate  equation  for  computations  of  the  sort 
necessary  if  signalling  distances  and  intensities  are  to  be  piede- 
termined  rather  than  estimated.  For  rapid  numerical  work  it  is 
desirable  to  state  the  various  quantities  in  the  units  wliich  are  most 
convenient  for  their  measurement ;  for  instance,  if  sending  current 
is  in  amperes,  receiving  current  in  micro-amperes,  anteima  heights 
in  feet,  wave-lengths  in  metres  and  distance  in  kilometres,  the 
equation  becomes 


U 


%-0-0474d/v> 


Or  if,  the  other  miits  remaining  as  just  stated,  distance  is  expressed 
in  nautical  miles,  the  coefficient  of  I*  should  be  212  and  the'ex- 
ponential  coefficient  00877. 

Simple  algebraic  solution  of  the  equation  is  possible  for  aU  quan- 
tities except  X  and  d.  These  cannot  be  determined  explicity  by  the 
common  methods,  since  they  occur  both  Ihiearly  and  exjxjnentially. 
By  solving  for  Ij/Ig  and  determining  a  nuiximum  by  differentiation 

♦  From  the  "  Electrical  World." 

t  "  Some    Quantitative    Experiments    in     Long-distance    Radiotele 
graphy,"  by  L.  W.  Austm,  "  Bulletin  "  Bureau  of  Standards,  Vol.  VII., 
No.  3,  1911,  p.  315. 

X  "  Quantitative  Results  of  Recent  Radiotelegraphic  Tests  between 
Arlington,  Va.,  and  U.S.S.  Salem,"  by  John  L.  Hogan,  jr.,  "  Electrical 
World,"  June  21  1913,  p.  1361. 

o2 


700 


THE  ELECTRICIAN,  FEBRUARY  18,  1916. 


with  respect  to  7^,  it  is  possible  to  secure  an  expression  for  the 
optimum  wave-length  for  a  given  set  of  transmission  conditions.  This 
is  perhaps  too  extended  an  appKcation  of  the  original  relations.  A 
graphic  method  of  solving  for  d  was  given  by  the  author  in  the  Paper 
above  referred  to. 

if     A        Note. — When  transmitting  and  receiving  antenna 

"l^  heights  are  different,  substitute  ^1*2  for  A*. 

0-00000 

000001 
0-00002 
0-00003 
» -00004 


to  intersection  of  dashed  cune  for  recei\ed  anterma  current  desired. 

3.  From  intersection  proceed  vertically  to  intersection  with  solid 
curve  for  assumed  wave-length. 

4.  Proceed  to  right  horizontally  from  this  second  intersection  and 
read  required  value  of  d  on  right-hand  ordinate  scale. 
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^  'I'Ih'  iugoiiious  logarif  liinic  mot  hod  of  Holviiig  for  rf  doscribod  below  ■ 
is  (li(>  basis  of  ii  n«Ti('s  of  curvcH  u.h«'(I  ;it  tli«'  liiil«'<I  Slut<>.s  Na\y  ^  anl. 
I'ligct  y«)und.  Wfishiiigloii.      Kquatinn  (2)  is  clividi'd  alprl»r;(irally : 
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and  slated  in  l(ij;iiritltmic  form: 
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A  pair  of  ctin-cn  for  I,      Kl^.i  (l>an'ly  audiblr  Nigiinlx)  and  I,     40^« 
("  g<Mxl  "  .signals)  am  plultrrl  with  orrlinntrs  X/I.A,A,  and  absc  iw«a' 

I.  A 

212              i»W|»t 
For    riicli  (if  a  nnmlKT    of    wavrlongfh«   (tho«o   xhown   altove  arr 
rnilod  Stairs  Xnvystaiulards)  additional  ■  rot  lion  p|ntt<H|  over 

tbi>  samo  absri.H,«(r  ripiatcd  through  I'xpn. ,     1 1  lo 

jog,,     logj^. 

and  with  d  as  onlinatos.     Hy  Iho  uco  of  thww  curve*  it  i«  Hini|t|p  lo 
s<ilvp  dirrrt  for  d  by  tl>o  jiro^Tsu  which  follows. 

1.  Coinptitr  X/I,/i,/ij. 

2.  lioonto  on  Irfthanil  onlinato  scale  and  follow  in  hoh^oittallv 


'Pile  oxan\plo  K-  lOjamijeres,  ^j^/i2=  115  ft.."'-X=952  metres, 
is  shown"  l)y"  dotted  lines  forll,— l^^n  and  I,  — 40^a,  the  signalling 
distances  i)cing  n-spcctively  565  miles  and  305  milcs.| 

Wlicn  coin|)Uting  night-time  signalling,  or  for  distance*  less  than 
HH»  miles,  the  alt.sorption  term  is  ignored  and  the  equation  l>ecoraej> 


d= 


212I«/i,7)2 
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CHARACTERISTICS  OF  THREE-PHASE  INDUCTION 
MOTORS  ON  SINGLE-PHASE  CIRCUITS. 

BY   M.    ROSENBAUM,  B.SC,  A.M.I.K.K. 

Summary. — The  author  discusses  a  method  by  which  tlircc-phase 
motors  can  be  employed  with  considerable  advantage  on  single-phase 
circuits. 


In  many  districts,  due  to  the  prep()nderan(;e  of  lighting  load 
during  the  initial  stages  of  development,  the  only  available 
supply  is  single-phase  alternating  ouTrent.  As  is  well  known, 
single-phase  supply  is  not  very  suitable  for  motive  power,  as, 
with  the  ordinary  induction  motor  not  only  are  the  capital 
costs  per  brake  horse-power  high,  but  the  torque  and  starting 
conditions  are  very  unsatisfactory.  These  advantages  have 
of  late  years  been  somewhat  modified,  due  to  the  advent  of 
single-phase  commutator  motors  ;  but  even  these  are  far  from 
satisfactory.  Some  supply  companies  who  are  in  the  unhappy 
position  of  possessing  single-phase  supply  are  fully  alive  to  the 
disadvantages  attendant  thereon,  and,  owing  to  the  large 
increase  of  their  motive-power  load,  contemplate  the  ultimate 
conversion  to  a  three-phase  supply.  For  this  reason  these 
power  companies  have  to  consider  the  interests  of  their  con- 
sumers who,  with  ordinary  single-phase  motors,  would  find 
that  partial  scrapping  of  the  plant  would  be  nebessary  when 
the  change  of  system  takes  place. 
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The  object  of  this  article  is  to  discuss  the  method  by  means 
of  which  three-phase  motors  can,  with  decided  advantages,  be 
employed  on  single-phase  circuits,  and  thus  tlie  purchase  of 
new  plant  by  the  consumer  would  be  unnecessary  should  con- 
version of  the  system  take  place. 

A  three-phase  induction  motor,  when  employed  as  a  pure 
single-phase  machine  using  one  of  the  phases  for  starting 
purposes,  develops  only  about  60  per  cent,  of  the  output  of  the 
same  machine  running  on  a  three-phase  supply,  so  that  the 
capital  costs  of  the  consumer  is  about  66  per  cent,  higher  per 
brake  horse-power  for  a  single-phase  supply  than  for  a  three- 
phase  supply'. 

The  method  investigated  hereafter  not  only  increases  the 
output  of  this  three-phase  machine  on  a  single-phase  supply, 
but  also  has  the  advantage  that  practically  the  whole  plant, 
inclusive  of  the  starting  gear,  becomes  serviceable  should  the 
supply  be  converted  to  the  more  economical  three-phase 
system.  Furthermore,  the  starting  conditions  become  more 
satisfactory. 

This  method  consists  in  the  artificial  production  of  a  slightly 
unsymmetrical  and  unbalanced  three-phase  circuit  by  the 
employment  of  what  is  termed  a  master  motor,  this  master 
motor  being  a  three-phase  machine  acting  as  a  transformer, 
and  converting  the  single-phase  supply  to  a  three-phase  system. 
This  master  motor  can  at  the  same  time  be  usefully  employed 
to  drive  machinery  ;  but  just  as  in  the  case  of  a  synchronous 
motor,  which  can  be  employed  usefully  and  also  to  improve 
the  power  factor  of  a  system,  so  here  there  is  a  limit  to  the 
output  in  each  case,  and  the  greater  demand  there  is  on  it  as  a 


transformer  the  less  power  there  is  available  for  direct  driving 
of  machines. 

A  master-motor  is  ess(;ntial  for  the  initial  production  of  this 
artificial  three-phase  system  but  once  .several  .single-pha.se 
motors  are  connected  to  this  system  each  and  every  one  .serves 
as  a  transformer,  and  no  one  michine  need  be  directly  employed 
for  the  transfoimation,  th<!  transformer  af;tion  taking  place 
with  tho.se  machines  which  are  only  lightly  loaded  directly,  and 
supplying  those  machines  which  are  fully  loaded.  For  this 
reason,  once  the  system  is  staited,  no  one  machine  need 
necessarily  be  employed  as  a  master  motor,  since  each  and 
every  one  can  be  made  to  .serve  in  this  capacity.  It  is,  how- 
ever, usual  to  employ  a  particular  machine  for  this  purjxjse,  of 
a  size  sufficient  for  the  needs  of  the  network  which,  practically, 
can  be  assumed  to  be  fully  loaded. 

The  master  motor  consists  of  an  ordinary  three-pha.se 
machine,  the  stator  of  which  is  shown  in  Fig.  1.  This  machine 
is  started  up  as  a  single-phase  induction  motor  from  the  single- 
phase  sujjply.  The  third  pha.se  complet-es  the  three-pha.se 
supply.  The  production  of  the  three-phase  supply  can  be 
simply  explained  as  follows  :  Fig.  2  represents  the  rotor  oE 
this  master  motor,  which  can  be  divided  into  two  stationary 
zones  of  conductors  at  right  angles,  and  bounded  by  ah,  cd  and 
uv,  xy  respectirely.  The  flux  due  to  the  single-phase  current 
in  windings  1  and  2  of  Fig.  1  will  be  a  pure  single-phase  alter- 
nating one  along  the  axis  A-B  at  right  angles  to  the  third  phase. 
This  flux  along  A-B  is  shown  in  Fig.  2,  and  has  two  effects  as 
the  rotor  revolves. 

On  the  conductors  in  zone  uv,  xy  a  transformer  action  takes 
place,  and  thus  the  E.M.F.  indrced  is  proportional  to  the 
product  frequency  of  the  single-phase  supply  X  flux.  This 
E.M.F.  lags  90  deg.  behind  the  flux.     The  belt  between  ah  and 


3 -phase 
Circuit 


Fig.  .'5. 

cd  is  subjected  to  a  rotational  effect,  and  the  E.M.F.  induced 
is  proportional  to  n  X  N,  where  n  is  the  speed  of  rotation  and 
N  is  the  flux,  this  E.M.F.  being  in  pha.se  with  the  flux  pro- 
ducing it.  At  synchronous  speed  n  becomes  equal  to  the  fre- 
quency of  the  circuit.  Thus  these  two  stationary  zones  will 
have  E.M.F.s  induced  in  them  at  right  angles  to  one  another, 
and  thus  the  current  flowii.g  will  also  be  90  deg.  out  of  pha^e, 
since  the  internal  characteristics  of  the  rotor  for  these  two  zones 
will  be  the  same.  These  currents  give  rise  to  a  rotating 
magnetic  field  which,  cutting  the  stator  circuit,  produces  the 
three-phase  supply  necessary. 

The  effect  of  the  speed  of  the  rotor  falling  below  synchronous 
speed  will  still  be  to  produce  this  two-phase  rotating  field  ;  but 
an  inverse  field  will  also  be  set  up,  this  inverse  field  increasing 
as  the  speed  falls,  the  transformer  field  predominating  as  the 
speed  drops,  until  at  rest  the  latter  alone  exists. 

The  E.M.F.  induced  iit  the  stator.  which  governs  the  amount 
of  out-of-balance  of  the  three-phase  supply,  wil'  depend  on  the 
value  and  position  of  the  crests  on  the  rotating  field  wave,  this 
latter  depending  on  the  speed  of  the  master  motor  and  th^ 
relative  values  ot  the  inductance  and  resistance  of  the  rotor 
circuit — i.e.,  the  phase  angle  of  the  rotor  currents.  In  general, 
due  to  the  relatively  small  drops  in  the  rotor  and  stator 
circuits,  and  the  small  leakago,  these  induced  E.M.F.s  in  the 
stator  windings  will  approach  the  theoretical  maximum  value, 
as  shown  in  Fig.  3. 

Relationship  Betiveen  Size  of  Master  Motor  a)ui  Starting  Torque 
of  Motor  Coupled  to  Artificial  Three-phase  System. — Fig.  4:  shows 
the  relationship  between  the  starting  torque  of  a  motor  as  a 
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three-phase   and  single-phase    machine   with   three   different 
master  motors,  viz.  : — 

(«)  oW    volts,   l.oOO  Tcvu.  ]XT   min.,  synchronouK    six-cd    and 

'M  ii.P.  an  three-phase. 
(h)  ofX»  voits,  1,500  revs,  per  min.,  20  ii.r. 
(c)  500  volts,  1,50''  revs.  \>eT  min.,  15  h.p. 

The  motor  was  rapahle  of  giving  15  h.p.  as  a  three-phase 
machine  and  H  h.p.  as  a  single-phase  machine.  The  full-load 
torque  of  the  motor  under  test  is  given  by  a  horizontal  line. 
Comparison  is  obtained  by  romy)aring  the  torque  developed 
with  the  same  rotor  lesistance  in  the  mot<jr  under  test,  with  the 
three  different  master  motors  and  with  the  motor  on  a  pure 
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Via.  4.— Thbee-phase/Sinolk-phase  Indcctios  Motors.  Ccbves 
SHOWING  Relation  between  Startiko  Tobque  of  Induction  Motob 
AS  Thbee-phask  Machine  and  as  Singlb-phase  Machine  wfth  Dif- 
febent  Master  Motoes. 

three-phase  circuit.  It  will  be  observed  that  the  larger  the 
master  motor  the  more  satisfactory  the  starting  conditions 
become.  A  vahie  of  about  1  to  1-3  times  the  power  of  the 
largest  macliine  on  the  system  would  be  a  practical  value  to 
take. 

Fig.  5  shows  the  single-phase  power  taken  from  the  system 
with  various  staiting  torques  and  two  different  master  motors 
us  Ix'forc,  wliich  includes  the  power  taken  by  the  master  motor 
in  addition  to  the  power  taken  by  the  motor  under  test,  the 
motor  bving  started  ii])  by  means  of  a  resistance  insert^-d  in  the 
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Via.    5. — THRKK-PHAaK/SlNOLK-rHASE    ISDUCTION    M<»T«1RK.       ("rUVKS 
SHOWING     HkLATION     BKTWKKN    STARTING    Tf»Kgt'E    AM)    iSlNGLK-PHASK 

Inpi'tok  Imuition  Mot(»k  as  Single- phask  Machine  with  Divkerknt 
Master  .Motoiw. 

rotor  circuit,  whicli  again  show.i  the  advantages  of  a  large 
muster  motor  where  a  fairly  liigh  starting  tonpie  is  recpiin-d. 

lit'lah'nuship    Bdurcn    Output    of  .M^Uor  as   a  t^intjlr- fhnse 
Morhnw  ami  Whrn  Used  in  Cotijundion  with  a  Ma«trr  Mn!,,,. 
I'articulars  of  motors  : — 

Singlo-phiiKO  motor  ...  fiOO  volt«.  l.-VK*  n>v8.  j>rr  min..  '< 

Hingle  plinw.      15  ii.r.  ««  ihri^    ; 
.Vl  fn'(|urncy. 

Mnnter  ntnior  fiOO  volt*.  LMIO  rovn.  per  min..  31  hi. 

tti«  thnH'  phftw'  motor.  .Vi  (mniency. 


Fig.  6  shows  the  relationship  between  torque  and  speed  under 
the  following  conditions  : — 

Curve  a. — Pure  single-phase  machine  ...  Rotor  short-circuited. 
(,'urve  6. — Motor  run  in  conjunction 

with  master  motor  Rotor  short-circuited. 

Curve  c. — Ditto    Resistance  Oil   ohm 

per   phase   inserted 
in  rotor  circuit. 

Curve  rf. — Ditto    Resistance  0-185  ohm 

per  phase  inserted. 

The  torque  at  the  various  speeds  was  ascertained  by  braking 
the  motor,  the  voltage  of  the  .system  being  reduced  to  300  volts 
with  a  frequency  49-5  cycles  per  second.  These  curves  give 
the  relationship  between  the  starting  torque  and  the  maximum 
torque  under  the  various  conditions.  The  single-phase  motor 
develops  8  H.P.  at  500  volts  1,450  revs,  per  min,  and  a  torque 
of  3-94  m.  kgs.  when  running  as  a  single-phase  machine.  At 
.300  volts,  the  horse-power  and  torque  will  be  reduced  to  an 
amount  in  proportion  to  the  square  of  the  voltage,  and,  there- 
fore, develops  only  2-88  h.p.  at  1,450  revs,  per  min.,  and  a 
torque  of  1-42  m.  kgs. 

Comparing  curves  a  and  h  at  the  speed  corresponding  to  full- 
loac^  torque,  i.e.,  the  full-load  speed,  it  will  b?  observed  that 
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Fig.  6. — Thbee-phask  Motobs  on  Single-phase  Sxipply. 

CUBVES,  300  VOLTS,  49-5  ry . 


Torque 


Condition. 
Curve  a:   Pure  S.P.  Machine 

Curve  b  :  Motor  run  in  conjunction  with  Master  Motor 
Curve  c :  ,,  ,,  ,. 

Curved:  „  „  „ 


Rotor  resistance. 
Short  circuitsd. 

Resistance  Oil  tl /phase. 
Resistance  01 85  n/phase. 


the  torques  are    1-42  and  2  nr.-kgs.   respectively.     In  other 

words,  the  full-load  of  the  motor  when  used  in  conjunction 

2  , 

with  the  master  motor  becomes  ,  ,.,  x8=ll-3  h.p..     t.f.,     the 

output  is  increased  42  ]>er  Cv'nt..  while  the  ma.ximum  torque  Ls 
three  times  the  normal  full-load  torque  as  a  pure  single-phase 
machijie.     The  following  are  the  results  obtained  : — 


Three-phase 
motor. 


Single-phase  with 
1     master  motor 


Full  load 


1.")  H.r. 
loo  per  cent . 


11-3  H.p. 
76  per  cent. 


Pure 
single-phaae. 


8  H.p. 
60  ijer  cent. 


lAMfl  Curves. — Fig.  7  gives  the  diagram  of  connections  for 
the  load  tests  discussed  hereafter,  while  Fig.  8  gives  the  n'sults 
«'hi , lined.  It  will  be  obs<'rved  that  the  voltage  between  pha,ses 
and  the  currents  ]>er  phase  are  not  equal,  due  to  the  different 
•Iriuvs  in  the  jihases  of  the  motors,  and  to  the  inverse  rotating 
li«  Id  a*  the  s|hmhI  of  the  master  motor  falls.  Fig.  9  gives  the 
supply  rharact.«>rist.ics,  the  efficiency  curve  given  thoi-ein  being 
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tlie  efficiency  of  transformation  of  the  master  motor,  namely 
the  ratio 

Watts  input  into  motor 


Watts  taken  from  single-phase  supply' 

Conclusions.— {})  With  the  use  of  a  master  motor,  started 
u])  as  an  ordinary  single-phase  machine,  and  which  artificially 
])roduces  a  three-phase  system,  the  output  of  a  single-phasa 
induction  motor  can  be  appreciably  increased  and  its  starting 


Fig.  7. — Arrakcement  of  Motors. 

torque  improved.  This  method  commends  itself  in  the  case 
of  factories  with  a  single-phase  supply  and  having  several 
motors  connected  thereto. 

(2)  Should  a  change  of  system  to  three-phase  be  contem- 
plated this  method  involves  no  scrapping  of  plant,  as  the  whole 
of  the  plant  excepting  the  single-phase  master  motor  starter, 
can  be  utilised. 

(3)  The  larger  the  master  motor  the  more  favourable  the 
conditions  become.     Once  the  system  is  started,  however,  all 
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Fig.  8. — Three-phase  Motors  on  Single-phase  Supply.    Motor 

Load  Curves. 

Motor  run  in  conjunction  with  Master  Motor.     Resistance  in  Rotor  Circuit  0-185  n 
per  phase,  300  volts  49-5  ^  . 


the  motors  OD  the  system  can  be  made  artificially  to  produce 
the  three-phase  system  and  thus  act  as  transformei's,  the  extent 
to  which  this  can  be  obtained  depending  on  the  actual  load  on 
each  machine.  In  certain  cases  the  master  motor  can  also  be 
utilised  for  motive  powei'. 


Cosls. — The  following  example  may  be  taken  of  a  factory 
requiring  the  following  motor  outputs  : — 

^^     5  B.H.I'.  .'5     20B.U.P 

5     10  B.H.P.  1     .'iO  B.H.P. 

The  total  requirements  being  190  b.h.i'. 
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Fig.  9. — Three-phase  Motors  on  Single-phase  Supply.     Supply 
Characteristics.     Conditions  as  in  Fig.  8. 


Comparative  costs  are  given  for  the  two  following  cases  -.-^ 

A.  Pure  single -phase  machines. 

B..  Three-phase  machines  with  master  motor,  assuming  the  three^ 
phase  machines  give  75  per  cent,  of  its  three-phase  output  on 
the  single-phase  circuit,  and  assuming  a  master  motor  1-3 
times  the  size  of  the  largest  motor. 

Case  A £1,050 

,,    B 875 
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10. — Coinipakative  Costs  of  Single-phase  and  Thkee-phase 
Squirrel- CAGE  Motors  with  Starters. 


These  figures  are  based  on  the  curves  shown  in  Fig.  10, 
giving  the  comparative  costs  of  singlt-  and  three-phase  machines 
with  starters,  the  voltage  being  in  the  neighbourhood  of 
500  volts.  From  such  a  curve  as  shown  in  Fig.  10  it  will  be 
possible  lo  toiupaie  the  two  systems  for  any  particular  case. 
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TTin  ErrLCT  gy  the  power  factor  on  the  cost 

OF  ELECTRIC  ENERGY.* 

BV     R.     STOPPLER. 

Prof  Amo  has  introduced  the  question  of  complex  metering  as  a 
result  of  his  elaborate  investigations  into  the  working  results  of 
difTerent  companies.     His  idea  is  that  the  consumer  ought  to  meet  the 
charge  for  the  power  actually  consumed  and  metered,  and  he  ought, 
in  addition,  to  pay  a  certain  fraction  of  the  difference  between  the 
amount  consumed  and  the  apparent  amount  consumed,  which  is  the 
product  of  volts  and  amperes  with  a  power-factor  of  unity.     This 
fraction  would  vary  according  to  the  circumstances,  and  may  be 
anything  l)ctween  a  quarter  and  a  half.     Ijet  us  take  it  as  one-third. 
Then  a  little  calculation  will    show  that  the  consumer  will    pay  for 
two-thirds  of  the  power  actually  supplied ^  together  with  one-third  of 
the  power  apparently  supplied.     Prof.  Amo's  method  of  using  the 
meters  is  (Icscrihed  in  the  Swiss  patents  Nos.  .'io.TTl  and  .").l,l)7.'i.  and 
is  somewhat  as  follows  :  f     A  Ferraris  system  of  meter  is  used.     He 
proposes  to  displace  the  driving  active  lield,  due  to  the  volts,  with 
respect  to  the  driving  active  held  due  to  the  current  by  a  certain 
angle  in  a  backward  direction  ;    this  angle  would  be  greater  t.han 
!iO  deg.,  aiifl  its  precise  value  would  dcjxjnd  on  the  variations  of  the 
phase  disj)lacement  with  which  the  meter  wa«  exjx-cted  to  deal.     It 
would  thus  be  likely  io  have  values  between  KM)  deg.  and  1 14  deg. 
This  meter  would  then  give  the  rea<ling  of  the  amount  of  jKjwer  for 
which  the  consumer  has  to  pay  directly.     H  the  load  is  free  from 
iiidiKtion.  the  results  are  exactly  the  same  as  those  given  by  a  power 
meter;    if  it  is  in<luctivo,  a  higher  reading  is  given.     But  there  are 
objections  to  this  method.     The  readings  are  not  given  in  the  lawful 
unit,  the  watt,  but  in  a  cf)m|)lex  unit,  which  is  <lifh(ult  to  explain. 
In  some  countries  such  j)roceedings  are  illegal.     These  inet<'rs  give  no 
idea  of  the  power  actually  taken  from  the  mains,  which  is  a  dis- 
advantage from  the  management  jxiint  of  view  ;    in  fact,  it  is  diffi- 
cult to  tell  bow  \\\c  network  is  working  unless  the  [Kiwer  jiut  into  and 


Table  I. — Showing  Oif.  Method  oj  Obtaining  the  Amount  of  "  Complex^'' 
Poll  fr  from  Readings  on  the  Wattm/^lfr  and  the  Wattless  31  eter.     • 


B 


E 


J.  I  e  .  t .  sm  9. 


e .t .  cos 


cp.  '   §'  .  (■  .cos  9-f-Je  .  i  ,  Coefficient  E/D 


1 — rr^ 

7.  J     i  \ 


f-M§Ar 


CnNNKCTIONS    FOR    A    MkTKR    ON    .\     1 'i  >1.  V  I'M  ASK    NETWORK    WITH 
I'NKyi M.l.V    i.u\l>r.l)    I'UXSKS. 

taken  out  of  the  miwork  is  known.  .-\n<l  apart  from  the  question  of 
explaining  the  8y.st<'i\i  to  the  consumer,  there  may  l>e  many  eiuses  in 
whicli  it  would  be  still  iiiorr  dillicult  to  justify  the  n'sults.  Thus,  a 
man  might  obviously  reduce  his  intake,  and  yet  tind  that  owing  to  a 
change  in  the  power-factor,  his  bills  remained  the  same  a.s  before. 
Further,  if  a  meter  had  been  adjusted  so  as  to  n-x\i\  accordini;  to  a 
<'erlain  fraction,  say,  one-third  of  the  aj)piirent  |Kiwer,  it  could  not 
easily  be  changed  so  aH  to  allow  for  oiu'-<|iiart<'r,  even  if  the  condi- 
tions demanded  such  an  idteration.  Once  the  fraction  or  angle  of 
displacement  lm,s  been  lixed  it  caiuinl  be  allt'n'd.  If  the  character 
of  the  load  were  to  ihange  in  the  pnaess  of  time,  and  motors  were 
gradually  added  tu  a  lighting  load,  or  a  predominantly  lighting  load, 
a  met<'r  which  read  projMTly  for  |M)wer  factors  bi'twcen  I  and  08 
would  be  wrong  for  conditions  when-  the  jKiwer-factor  varied  from 
OU  to  (ir>.  as  mijjlit  well  bi>  the  case  with  a  motor  load.  NeillnT  is 
the  "  complix  "  meter  so  good  as  lh<'  ordinary  ty|x'  in  n"sp<Mt  of  the 
magnitude  of  the  torque,  the  no-load  <iirrent  and  simple  means  of 
calibration. 

Some  notes  on  an  improvement  (»f  this  plan  niay  Im-  of  intrre<<(. 
Practically  the  simplest  plan  seems  to  Im«  t<»  have  two  pieces  of  appa- 
ratus, which  may  l»e  called  meters,  in  wries  ;  the  one  niea-.iiifs  the 
true  watts,  taking  into  account  the  |H)wer  fnef«ir  in  the  usual  way, 
while  till'  other  measun's  flic  wattles.'*  input.  Thus,  the  sqiian's  of 
the  two  n'adings.  if  addinl  together,  m«»uI«I  give  the  squnn<  of  the 
appan'iit  injiut  i.r.,  the  H(|unn*  of  the  v<»ltM  multiplie<l  by  th«'  am- 
IMTe.'^.  Now  it  is  n(»t  jtossible  men'Iy  liy  what  may  Ix'  i"alle<|  the 
fractional  method  to  get  the  ligun'  we  desire  i.*.,  the  anioinit  of 
"  complex  '"  |xnver  for  whi<'h  \\w  <'onMumcr  ought  to  pav.  Mwt  by 
the  aid  of  curves  (sui'h  as  the  author  gives  in  his  ''  li|«« 

by  simple  insjK'ction  to  determine  this.     ThiK*.  >  lie 

flealt  with  somewhat  on  the  )ilan  shi»wn  in  the  following  table.  Mhcre 
the  consumer  is  snp|»omHi  to  jmy  for  (h<  Uy 


•  Abstract  <>(  iin  nrtide  \n  tlio  "  Klektn>t«^  iuiiMlie  /^tt^^hntt, 
t  Stf  TiiK  F.i.KtTnu  IAN,  Vol,  LX.XII.,  i»«g«?  731. 


\\<'\K 


Ode? 

0 

1       1 

1 

1 

20  ,. 

0-.34 

0-94 

0-96 

102 

^y  ,. 

0-64 

0-6 

0-8^ 

110 

60  „ 
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0-50 

0-67 
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0-98 

017 

0-45 
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90  „     1 
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0 

033 

... 

takes,  together  with  an  amount  corresponding  to  one-third  of  the 
difference  between  the  apparent  power  and  the  actual  power  ;  or,  in 
other  words,  he  pays  for  two-thirds  of  the  actual  power,  together 
with  one-third  of  the  apparent  power.  The  first  column  shows  the 
phase-displacement  ;  the  apparent  power  is  supposed  to  be  unity  ; 
the  readings  in  the  two  meters  are  given  in  the  next  two  columns  ; 
the  next  column  gives  the  amount  of  '"  complex  "  power  for  which 
the  consumer  actually  pays,  while  the  last  column  gives  the  ratio  of 
this  to  the  actual  power.  The  consumer  thus  sees  that  it  is 
to  his  interest  to  keep  the  reading  in  the  wattless  meter  as  low 
as  po.ssible. 

In  order  to  find  the  average  phase-displacement,  the  ratio  of  th<^ 
readings  in  the  two  meters  is  taken,  and  this  gives  the  tangent 
of  the  angle.  Thus,  if  the  power  meter  reads  915,  and  the 
wattless  meter  200,  the  tangent  of  the  angle  of  the  phase-displace- 
ment is  3-5.  This  gives  a  power-factor  of  0-27,  and  a  phase-displace- 
ment of  74  deg.  ;  the  coefficient,  according  to  the  curves,  or  by  inter- 
jiolation  from  Table  I.,  is  1-88.  Accordmg  to  Prof.  Amo's  method, 
the  consumer  would  pay  for  1,720  "  complex  "  watts — i.e.,  the  pro- 
duct of  915  and  1-88.  The  calculations  would  probably  only  have 
to  be  done  in  the  case  of  some  of  the  larger  consumers,  and  a  graphical 
system  might  be  considered  a  simplification. 

It  now  remains  to  consider  in  addition  to  the  already  existing  watt- 
meters on  networks,  how  a  supplementary'  meter  could  be  added  to 
give  the  desired  figures.     The  simplest  case  is  to  take  a  polyphase 
net-work  vrith  three  equally-loaded  phases  ;    the  normal  alternate- 
current  meters  are  here  employed,  in  which  there  is  a  phase-displace- 
ment between  the  magnetic  lields  due  to  volts  and  amperes  of  9<*  deg. 
Then,  if  we  put  a  current-coil  in  series  with  one  of  the  conductors, 
and  the  pressure-coil  is  connected  across  between  the  other  two,  we 
get  the  driving  active  fields  in  phase,  so  long  as  the  polyphase  instal- 
lation is  free  from  induction,  and  the  meter  registers  at  a  spee(t  pro- 
I)ortional  to  the  wattless  input.     It  is  not  difficult  to  see  that  the 
magnetic  lield  due  to  the  pressure  coil  is  in  phase  with  that  due  to  the 
current  coil,  .so  long  as  the  load  is  inductionless.     But  there  are,  of 
course,  the  same  oi)jections  to  this  plan  as  there  are  to  a  watt-hour 
meter  for  polyjjhase  current  with  etiually  loaded  arms.    It  is  better, 
therefore,  to  u.se  an  arrangement   as  shown  in   the  accompanying 
diagram.     Here  a  current -coil  in  conductor  1  works  with  a  volt-coil, 
connected  between  conductors  2  and  3,  while  a  current-coil  in  con- 
ductor ."{  works  with  a  volt-coil,  cmniectcd  between  the  conductors  I 
and  2.     The  driving  active  field  due  to  the  pressure  in  the  first  of  the 
above-mentioned   volt-coils   lags   by   60  deg..   so   that   it   le^ds   by 
."50  (leg.   in   front   of  the  corn'sponding  current-coil  in  conductor  1. 
On  liie  other  band,  the  driving  active  field  of  the  second  pressure-coil 
lags  by  120  deg.  behind  the  voltage  which  produces  it,  and  leads  in 
front  of  the  lield  due  to  the  current  in  conductor  3  by  .W  deg.     Such 
a  meter  can  be  very  easily  calibrated,  has  a  high  torque,  and  small 
los.'«'s  in  the  pressure  and  current  coils.    The  figures,  which  are  shown 
on  such  .111  apparatus,  are  directly  proportional  to  the  wattless  input 
at  all  loads  and  jihase-displacemcnts.     The  author  describes  another 
arrangement  that  may  be  used  on  iwlyphase  circuits  with  a  neutral 
n'tiirn  conductor.     His  Pa|K'r  also  includes  some  clock  diagrams, 
whi<  h  show  the  cyclic  wlations  to  one  anotlar  of  the  various  voltages, 
cnrnmt,<»  and  fields. 


Portable  Variometer  for  Magnetic  Surveying.  Mr.  G.  W. 
\\aiker  read  a   P.iper  before  the  Roval  Society  recentlv,  in 

iich  H  jKirtable  musnetic  variometer  for  measuring  hori- 
zontal force  in  a  m^ignetic  survey  was  described.  The  results 
••btflined  with  it  are  discussed  and  com])ared  with  those  of  a 
Kcw  unifilar  instrument.  The  operation  of  measuring  force  is 
rei- .-I  t.-  t  --w.],,  reading  of  the  instrument,  together  with  a 
'•  iing  at  a  definite  time.     The  normal  error  does 

not  exceed  0  per  cent. 
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SELENIUM  CELLS.* 

BY  W.  R.  COOPER.  M.A.,  B.SC. 

{Continued  from  p.  679.) 

Summary. — A  general  account  is  given  of  the  properties  of  the  various 
varieties  of  selenium,  this  being  followed  by  a  discussion  of  the  effects  of 
light,  the  dependence  of  sensitiveness  on  wave  l(;ngth  and  the  measure- 
ment of  sensitiveness.  In  the  latter  part  of  the  article  is  given  some 
account  of  the  theories  which  have  been  put  forward  to  account  for  these 
facts.  In  conclusion  some  details  of  construction  are  given,  and  applica- 
tions are  briefly  described. 


Dip^ndenoz  on  Waos-lmjth. — It  was  very  soon  dis- 
covered that,  generally  speaking,  the  part  of  the  spec- 
trum including  the  yellow-red  rays  is  more  effective  in 
its  photo-electric  effect  on  selenium  than  any  other.  The 
curve  reproduced  in  Fig.  7,  and  which  are  due  to  A.  H. 
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Fin.  7. — Curves  showing  Variation  of  Effect  with  Wave- 
length (Pfund). 

Pfund,f  are  typical.  From  these  curves  it  is  seen  that  the 
maximum  is  very  marked  for  wave-lengths  of  about  0-7//, 
and  do  not  vary  much  for  the  different  illuminations 
examined.  In  making  such  an  investigation  it  is  necessary 
to  be  sure  that  the  same  energy  is  received  at  all  observation 
points  in  the  spectrum.     This  is  ensured  by  first  receiving 
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Fig.  8.— Variation  of  Position  of  Maximum  with  Intensity 

OF  Illumination  (Pfund). 

the  illumination  at  each  point  on  a  thermopile  and  varying 

the  illumination  until  the  same  deflection  is  obtained  for 

each  point. 

Later  investigations,  however,  have  shown  that  the  above 

statement  must  be  accepted  with  considerable  reservations. 

*  From  a  forthcoming  edition  of  "  Primary  Batteries."     (Copyright.) 
t  Physical  Revieiv,  Vol.  XX VIII.,  p.  324,  'l909. 


The  same  author*  has  shown  that  under  feeble  illuminations 
a  maximum  may  occur  in  the  greenish-yellow.  This  is  seen 
from  the  curves  in  Fig.  1.  Here  the  ordinates  show  the 
galvanometer  deflections  obtained  for  each  of  four  illumina- 
tions, which  were  in  the  ratio  1  :  4  :  9  :  16.  For  the  lowest 
illumination  (Curve  I.)  the  maximum  is  in  the  greenish 
yellow,  but  when  the  illumination  is  increased  four  times 
the  maximum  shifts  to  the  red.  It  is  noticeable  that  all 
the  curves  show  two  maxima.  This  is  a  feature  which  is 
very  generally  found. 

E.  0.  Dietericht  has  shown  that  the  position  of  the 
maximum  depends  upon  the  temperature  at  which  the 
selenium  is  annealed.  If  the  temperature  is  high  the 
maximum  sensitiveness  is  in  the  blue,  but  if  the  temperature 
is  lower  the  maximum  tends  to  shift  to  the  red.  Some 
curves  illustrating  this  fact  are  given  in  Fig.  9.  In  the 
view  of  Dieterich,  there  are  two  types  of  cr\'stal,  one  sen- 
sitive to  red  and  the  other  to  blue  rays.  If  the  temperature 
is  too  high  for  the  formation  of  crystals  which  are  sensitive 


75 


50 


25 


A. 

^ 

Xf-a 

""^^ 

iJ 

300  ' 


200 


100 


c. 

£=11 

X  ■ 

'\ 

E-1 

-V 

ft; 

s; 
■~  150 


0-4     0-5     0-6     0-7   0-8^    0-4     0-5     0-6 

300 


0-7   0-8 


S.  100 


50 


B. 

\ 

E'10-5 
\ 

^ 

^ 

J\ 

E'l 

200 


100 


D. 

E'84                /\ 

'-i^ 

\ 

"^    1 

0-4 


0-5 


0-6  0-7        0-8^        0-4  0-5  0-6  O'?     OS  m 

Wave  Length.  Wave  Length. 

Fig.  9. — Curves  showing  Variation  of  Position  of  Maximum 
with  Temperature  of  Annealing  (Dieterich). 
Applied  pressure,  16  volts  ;   exposure,  0-4  second. 

A.  Resistance  heated  at  210°C.  for  four  hours  immediately  after  making. 

B.  Resistance  heated  at  210''C.  for  one  hour  and  then"  at  200T.  for 
four  hours. 

C.  Resistance  heated  at  210*C.  for  30  minutes  and  then  at  IWC.  for 
six  hours. 

D.  Resistance  heated  at  210''C.  for  30  minutes  and  then  at  average 
temperature  of  170''C. 

to  red,  the  maximum  is  in  the  blue.  Various  mixture^  of 
the  crystals  would  lead  to  the  maximum  being  at  some 
intermediate  point. 

It  is  natural  to  suppose  that  these  differences  of  sensitive- 
ness with  wave-length  might  be  accom})anied  by  differences 
In  absorption  and  reflection  of  corresponding  wave-lengths 
by  the  selenium.  Thus,  if  the  light  effect  is  due  to  penetra- 
tion of  the  light,  we  should  expect  that  when  selenium  is 
sensitive  to,  say,  blue  light  it  would  show  j  maximum  of 
absorption  and  a  minimum  of  reflection  for  light  of  that  wave- 
length. A.  H.  Pfund,J  however,  did  not  find  any  corres- 
ponding maximum  and  minimum  in  the  absorption  and 
reflection  curves  respectively  corresponding  with  the 
maximum  in  the  light  sensibility  curve.  Absorption  was 
found  to  be  more  marked  in  the  blue  and  fell  off  towards  the 
red,  irrespective  of  sensitiveness. 


*  Physical   Revieio,   Vol.   XXXIV.,   p.   370,    1912 
Vol.  LXX.,  p.  337,  1912. 

t  Physical  Review,  Vol.  IV.,  p.  467,  1914. 

X  Physical  Revieio,  Vol.  XXVIIl.,  p.  324,  1909. 
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In  all  these  properties  there  is  liable  to  be  a  variation 
from  cell  to  cell,  as  might  be  anticipated,  owing  to  differences 
in  the  details  of  preparation. 

Imw  of  Variation  of  Light  Effect. — The  following  foinmla 
has  been  given  bv  E.  Ruhmer  *  : — 

'RJRi=^{lfdr, 

in  which  R^  and  R/  are  the  value  of  the  resistance  under  the 
smaller  and  brighter  illuminations  d  and  /  respectively. 
The  value  of  n  was  found  to  vary  between  0-25  and  (1-3.1. 

Roughly,  the  variation  in  resistance  when  a  steady  con- 
dition has  been  reached  varies  as  the  square  root  of  the 
illumination,  but  when  the  illumination  is  either  very  short 
or  very  feeble  it  is  directly  as  the  illumination. 

G.  Athanasiadisf  prefers  the  more  exact  statement  that 

i=G{G-a)b, 

in  which  i  is  the  illumination,  G  is  the  conductance  and  a,  h 
are  constants. 

P.  .1.  Nicholson:^  found  that  the  change  in  conductivity 
varied  as  a  power  of  the  ilhunination,  or  as  I",  the  value  of  n 
varying  from  1  to  \  according  to  the  conditions,  being  I  for 
long  exposures. 

In  all  such  formulse  it  is  evidently  necessary  to  define 
the  expernnentul  conditions  rather  carefully.     This  fact  is 

1-0 


illuminated  respectively,  and  G^,  G^  are  the  corresponding 
conductances. 

The  sensitiveness  falls  off  at  veri'  low  temperatures.  For 
example,  Pochettino*  mentions  a  case  in  which  the  resistance 
fell  from  31,000  to  18,000  ohms  at  ordinary  temperatures 
and  from  2,600  to  1,900  ohms  at  the  temperature  of  boiling 
liquid  air ;  that  ls,  the  sensitiveness  fell  from  0-42  to  0-27. 
On  the  other  hand,  the  sensitiveness  decreases  with  rise  of 
temperature  at  ordinary  temperatures,  and  is  stated  by 
Pocliettiiiot  to  be  a  maximum  at  — -lO^C. 

L.  S.  McDowell:):  states  that  changes  due  to  light  take 
place  more  slowly  at  low  temperatures,  but  that  the  final 
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10. — Curve  .showint;  Variation  in  B  in  Formtla  D^KEi* 

WITH     WaVE-LKNOTH. 

llhiiiiinntion,  21  metre  cnmlles  ;   e.xjKiHure,  12J  seconds. 


brought  out  by  the  curves  in  Fig.  10,  which  are  due  to 
Pfund.§  ilere  the  law  is  expressed  in  the  form  D  KE^\  in 
which  D  is  the  deflection  of  the  galvanometer,  K  is  a  con- 
stant, E  is  the  energy  received  per  unit  area  (in  this  case 
21  metre-candles)  and  R  is  a  nimiber.  With  (-(lual  energy 
n  different  ])!irts  of  the  sjH'ctrum.  curve  J)  shows  the 
dellections  oljtained,  and  curve  ii  gives  the  corresponding 
values  of  B  if  this  simple  formula  is  to  hold.  It  aj)pears  that 
li  is  about  \  for  wave-lengths  shorter  than  Of)o//  and  1  for 
wave-lengths  greater  than  0*7//.  Con.sequently,  tiie  expo- 
nent must  vary  with  the  quality  of  the  light. 

Snusidvnwiis. — The  sensitivene.'^s  of  a  selenium  resistance 
to  light  niiiv  be  expressed  in  the  fctnu 

(Rj  — Rj)-J-Rj, 
or  (G,-G^)^G^, 

ill  which,  for  a  given  illumination.  Rj  and  Wi  are  the  values 
of  the  resistance  when  the  selenium  is  in  the  dark  and  is 

♦  Ekkiroicchni*cht   Zeit^hrifl,   Vol.    XXV.,   p.    1081,    IWU  ;     Srimct 
AbftraciA.  11H)5.  No.  8()S. 

^  AntuiUn  ihr   rhi/sik;   Vol.    XXV..  p.   02.  1908:    Sriemrr   AMntrh, 
UHIS.  N...  r.71, 

♦  rh;is,cil  lirrifw.  Vol.  111.,  jv  I.  MMI. 

§  /•A./.»ir../    AVnrir.    Vol.    XX XIV..   p.    370.    1912;     TAr    r:irrlriein». 
Vol    l.\  \  .  1.    '117    I'H'j 
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Fin.  11. — Gat.vakometer  Deflectiox  vmn  Ai.terxate  Periods 
OF  Darkness  and  Illumination. 

change  carried  to  the  point  of  saturation  is  enormouslv 
greater.  The  sensitiveness  is  also  much  greater  at  low  tem- 
peratures. 

It  is  sometimes  said  that  the  sensitiveness,  expressed  as 
the  ratio  of  the  conductivity  in  the  light  to  that  in  the  dark, 
varies  from,  say,  5  up  to  20,  and  even  200.  This  basis  gives 
information  in  a  form  in  which  it  is  often  desired,  but 
such  figures  do  not  convey  a  true  meaning  unless  thev  are 
obtained  under  definite  conditions.  Unfortunately,  high 
sensitiveness  is  only  obtained  along  with  high  resistance  ; 
in  fact,  the  lower  the  resistance  the  lower  the  sensitiveness, 
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Fio.  12. — Cai-ci'Lation  of  Total  REroVKRV. 


which  fact  limits  the  usefulness  of  selenium  for  many 
purp(..«<es.  When,  for  instance,  the  action  recjuired  is  the 
working  of  a  relay,  it  is  not  so  important  to  know  the 
"  .sensitiveness  "  of  the  Se  a.s  it  is  to  know  the  additional 
current  it  will  yield  under  a  given  illumination,  or  what  may 
be  called  its  "  efficiency."' 

Standard   Tests. — There  are  so  many  possible  variables 

•  AUi.  Arcndemia  dei  Lincci,  Vol.  XI..  ]».  286,  1902  ;  SrUnrr  AhstrarU. 
1«H)2,  No.  1.H88. 

t  Kmoto  Ciwifw/o.Vol.  VI..  p.  147.  191 1:  Scienre  Aln>1rrtc4j>,  1911,  No.  920. 

♦  Phfifiral  Rrrirv.  Vol.  XXXI..  p.  .".lM.  I9ia 
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in  estiinatin<:^  this  efficiency  that  E.  E.  Fouinier  d'Albc* 
has  suggested  the  following  standard  conditions  for  testing  : 

(a)  Qualiti/   of  Light. ^Coni])\etc   radiation   from   a 

standard  pentane  lamp. 
(6)  Illumination. — To  be  1  lux — i.e.,  1  metre-candle. 

(c)  Applied  Pressure. — To  be  1  volt. 

(d)  Temperature.— To  be  15°C. 

(r)  History. — If  the  variation  of  conductivity  is 
.determined  fiom  the  total  recovery  it  will  vary 
according  to  the  previous  immediate  history  of 
the  selenium.  In  order  to  avoid  this,  the 
selenium  is  exposed  alternately  to  light  and 
darkness  for  one  minute  in  each  period  until  the 
galvanometer  shows  steady  deflections  for  the 
light  and  dark  conditions.  Curves  similar  to 
those  in  Fig.  11  are  thus  obtained.- 

(/)  Measurement. — Two  Galvanometer  readings  are 
taken  at  two  successive  minutes  during  re- 
cover}'. Taking  the  initial  reading  (the  last  one 
under  illumination)  as  zero,  the  variation  in  the 
reading  after  one  minute  in  the  dark  as  d^,  and 
the  variation  after  two  minutes  as  d^  {see  Fig. 
12),  then  the  total  variation  from  the  light 
condition  up  to  complete  recovery  may  be 
calculated  from  the  fornmla 

Total  variation  in )        d^d^. 
conductance      •  ~  ^d^—do 

The  efficiency  may  be  stated  in  micro-mhos  per 
lumen, t  or  (with  a  pressure  of  1  volt),  in  micro- 
amperes per  lumen,  or  micro-amperes  per  square 
centimetre  of  sensitive  surface  divided  by  0-0001. 
The  above  conditions  are  laid  down  more  particularly  for 
feeble  illmninations  ;   for  other  classes  of  work  it  might  be 
desirable  to  modify  them.     The  efficiency  so  obtained  refers 
to  exposures  for  one  minute.     If  the  selenium  is  to  be  used 
for  shorter  or  longer  intervals  of  exposure,  the  time  interval 
in  the  measurements  would  be  correspondingly  altered. 

*  Proceedings,  Royal  Society,  Vol.  LXXXIX.,  p.  75,  1913. 
f  A  light  source  of  1  c.p.  gives  a  flux  of  47r,  or  12-566  lumens. 


The  efficiencies  observed  may  be  as  high  as,  .say,  2o,000 
microinhos  per  lumen  for  very  feeble  illumination,  falling  to, 
say,  5,000  or  even  a  few  hundred  micromhos  per  lumen. 

Similarly,  the  efficiency  of-  a  selenium  cell  would  be  defined 
as  the  E.M.F.  in  volts  generated  per  lumen  when  the  illu- 
mination on  the  plate  is  1  lux  (1  metre-candle).  In  the  case 
of  the  cells  used  by  G.  M.  Minchin  for  the  selenium  photo- 
metry of  stars  the  efficiency  was  1,270  volts  per  lumen. 

Fournier  d'Albe*  states  that  selenium  as  a  detector  of 
light  IS  at  least  100,000  times  as  sensitive  as  a  potassium 
photo-electric  cell.  Compared  with  the  eye,  selenium  has 
the  advantage  of  being  more  sensitive  when  the  light  is 
diffused. 

Depth  of  Penetration. — There  has  been  some  discus- 
sion as  to  the  depth  to  which  the  light  penetrates  the 
selenimn.  F.  C.  Brownf  has  shown  that  the  effect  of  light 
is  not  restricted  merely  to  the  part  that  is  illuminated  ;  the 
ef?ect  is  also  observed  at  some  distance.  He  concluded  that 
the  depth  of  effective  penetration  was  about  0-014  mm.  On 
the  other  hand,  W.  S.  Gripenberg+  is  of  the  opinion  that  the 
action  extends  deeply  into  the  interior. 

Electric  Waves. — It  is  worth  while  to  note  that  a  varia- 
tion in  the  resistance  of  selenium  occurs  when  it  is  ex- 
posed to  electric  oscillations.  Interesting  work  in  this 
direction  has  been  done  by  Louise  S.  McDowell. §  It  appears 
that  the  effect  is  somewhat  erratic ;  it  may  be  immediate  or  it 
may  be  deferred,  depending  on  the  state  of  the  selenium.  Pos- 
sibly the  effect  may  be  akin  to  the  well-knowm  coherer  action 
that  is  produced  on  metallic  powders  by  electric  waves. 

In  this  connection  it  may  be  mentioned  that  Frittsjl  has 
found  an  increase  in  the  sensitiveness  of  selenium  to  be 
caused  by  transmitting  alternating  currents  through  it,  but 
the  effect  is  liable  to  be  transient. 

{To  he  concluded.) 

*  Loc.  cit. 

^Physical  Review,  Vol.  V.  (2nd  series), p.  167, 1915;  and  Vol.  XXXIV., 
p.  201,  1912. 

X  Phijsikalische  Zeitschrlft,  Vol.  XV.,  p.  462,  1914. 

^  Loc.  cit. 

It  Electrical  Eevieto  [Telegraph  Journal),  Vol.  XV'I.,  p.  208,  1885. 


USE  OF  ELECTRICITY  IN  NORTH  AMERICAN  CITIES. 


An  interesting  Table  showing  the  per-capita  consumption  of  electric 
power  in  20  large  cities  in  Canada  and  the  United  (States,  has  been 
made  byMr.  H.  E.  M.  Kensit,  of  the  Dominion  Water  Power  Branch, 
in  connection  with  a  stiidy  of  power  questions  in  Western  Canada. 

The  high  per-capita  figures  for  power  consumption  in  Wimiipeg 


are  due  to  the  low  cost  of  electricity  and  the  high  cost  of  coal  and  gas. 
The  quoted  figures  are  given  as  only  approximate,  although 
believed  to  be  substantially  correct.  Care  was  taken  to  cover  all 
sources  of  public  electric  supply  for  each  city,  includiiig  street  and 
elevated  railways.  In  each  case  the  load  and  output  for  the  city 
and  district  are  taken,  but  the  population  showii  in  the  accompan\"ing 
Table  is  the  estimated  1914  figure  within  the  city  limits. 


Electric  Central  Station  Loads  in  American  and  Canadian  Cities,  1914. 


Atlanta,  Ga 

Buffalo,  N.Y 

Chicago,  111 

Columbus,  Ohio    

Detroit,  Mich 

Louisville,  Ky 

Milwaukee,  Wis 

Minneapolis  and  St.  Paul... 
Nashville  and  Chattanooga 

Philadelphia   

Pittsburgh  

Portland,  Ore 

Providence,  R.  I 

Rochester,  N.  Y 

tSt.  Louis,  Mo 

Toledo,  Ohio  

Montreal,  Que 

Toronto,  Ont 

Vancouver,  B.  C 

Winnipeg,  Man 


Estimated 

Population, 

1914. 


199,740 
457.900 
2,436,000 
213,900 
583,000 
232,350 
420,000 
601,900 
179,590 
,671,000 
572,700 
314,000 
249,000 
248,000 
740,400 
187,250 
570,500 
468,000 
186,400 
226,000 


Connected  load,  kw. 


Total. 


88,000 
137.872 
852,000 

49,309 

97,000 

144.778 

60,843 

202,086 


82,060 
68,177 

60,.315 
222,000 
178.677 

61,290 
136,000 


Per  capita. 


0-440 
0-310 
0-350 
0-2.30 

0-417 

0-240 
0-338 
0-121 


0-330 
0-274 

0-322 

0-384 
0-382 
0-330 
0-600 


,Peak  load,  kw. 


Output,  kw.-hour  generated. 


Total. 


44,320 
67,424 
344,500 
19,471 
87,800 
28,200 
46,924 
91,655 
20,200 
82,078 
71,000 
47,775 
39,700 
29,813 
92,176 
23,965 
65,000 
64,064 
34,300 
43,300 


Per  capita. 


0-222 
0147 
0142 
0-091 
0-150 
0-122 
0-112 
0152 
0113 
0-490 
0-124 
0152 
0-160 
01 20 
0-125 
0-128 
0-113 
0137 
0-184 
0191 


Total. 


145.684.803 

.302.220.107 

1.280,962.600 

70.283.2:,0 
329,395.900 
100,692,219 
170,889,000 
270.168.475 

71.401,500 
275.711,745 
316.500.000 
199.166,000 
113.286.600 
123.850.785 
319.151.753 

91,996.426 
300.000.000 
250,240.500 
124,884,565 
167,765,000 


Per  capita. 


730 
060 
527 
329 
565 
433 
406 
450 
398 
165 
553 
634 
455 
500 
4.30 
491 
520 
535 
66S 
740 


From  "  Enuiiieoring  News,"  slightly  abbreviated. 
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Influential  circulation  all  over  the  World.    This  statement  is  guaranteed. 
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Tbade  Advertisements  intended  for  the  current  issue  must  reach  the 
Office  at  latest  by  Wednesday.  Renewals  of  expiring  Advertisements, 
aUerations  to  standing  Advertisements  and  Wrapper  Advertisements  by 
Tuesday  evening. 
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ments Vacant  and  Wanted,  and  all  kinds  of  Small  Advertise- 
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"  Thb  Electrician  "  Electrical  Tradbs'  Dirbctory  and  Handbook  Published 
annually  In  February,  corrected  to  mid-February.  1915.  Established  1882.  A  very 
valuable  advertising  medium,  covering  the  entire  Industry.  Subscription  price 
which  Is  received  in  advance  up  to  Jan.  31st  in  each  year  for  the  next  following 
edition)  lOi.  6d.nett.  postage  (U.K.)  9d.  extra.  Price,  after  Jan.  aist.lSs.nett,  postage 
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WIRBLBS3  Tblboraphy  AND  TELEPHONY.     Handbook  of  Formula?,  Data  and  Informa- 
tion.    By  W.  H.  Eccles,  D  Sc.     Now  Ready.     Price  12s.  6d.  nett,  by  poit  13s. 

The  Localisation  or  Faults  in  Electric  Light  Mains.     By  F.  C.  Raphael     New 
Edition  Nearly  Ready. 

The  Principles  or  Automatic  Telephony.    By  \V.  Atlcins.     New  Edition  Ready  Shortly. 

Theory  or  the  Submarine  Telegraph  Cable.     By  H.  W.  Malcolm,  D.Sc   Nearly  Ready. 

Electric  Switch  AND  Controlling  Gear.     By  Dr.  C.  C<  Garrard.    Nearly  Ready. 

Primary  Batteries  :    Their  Construction  and  Manupacturb.     By  W.  R.  Cooper. 
Price  lOs.  6d.  nett     New  Edition  Nearly  Ready. 

Electrical  Mbasurino  Instruments:  Their  Design,  Construction   and  Applica- 
tion.    By  C.  V.  Drysdale,  D.Sc.  and  A.  C.  JoUey      /n  preraralion. 

Electeic  Lirrs  AND  Hoists.     By  Gilbert  Rowe.  M.I. E.E.,  itc.     /n  preparation. 

Aitxen's  Manual  or  the  Telephone.     By   W.   Aitken,   M.I.E.E.     Price   18s.  nett, 
postage  bd.  (abroad.  Is.  4d.)      New  Edition  in  preparation. 

Motive  Power  and  Gearing  roR  Electrical  Machinery.     By  E   Tremlett  Carter 
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THE  ELECTRICIAN"  TABLES  OF  ELECTRICITY  SUPPLY. 


With  this  issue  of  THE  ELECTRICIAN  there  is  issued  (gratisi  the 
new  1916  Edition  of  the  Tables  of  the  British  Electric  Supply  Stations, 
including  the  undertakings  of  the  Electric  Power  Companies.  Each  copy 
should  contain  these  Tables,  and  complaint  of  non-receipt  should  be 
addressed  to  "  The  Publisher  "  at  once. 

The  Tables  will  be  published  separately  in  a  few  days,  price  3s.  net,  post 
free  3s.  3d. 

With  the  issue  of  THE  ELECTRICIAN  for  March  3  there  will  be  published 
gratis  the  new  1916  Edition  of  the  Tables  of  the  Colonial  and  Foreign 
Electricity  Supply  Works,  and  Electric  Tramways  and  Railways. 

Vol.  LXXV.  of  "  The  Electrician."     Bound  in  Publisher's  covers. 
Price  17s.  6d.     Postage  U.K.  Is.  extra,  abroad  2s.  6d. 
Cases  for  binding  Vol.  LXXV.,  price  2s.  ;  ]X>st  free,  28.  4d. 


"  ELECTRICIAN  "  VOLUMES  AND  BACK  NUMBERS. 

A  very  limited  number  of  Back  Volumes  and  Back  Numbers  of  Thb 
Electrician  are  available.  The  diflBculty  of  making  up  complet«  seta 
of  Electrician  Volumes  is  increasingly  great ;  it  is  advisable,  therefore, 
that  early  application  should  be  made  for  these  volumes  and  numbers. 
Particulars  on  appUcation. 

A  set  of  Electrician  Volumes  (First  Series)  for  the  period  November 
9,  18C1,  to  May  28,  1864,  can  also  be  supplied.     These  Vols,  are  scarce. 

SPECIAL    NOTICE. 

In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  AH  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,  but  not  later  than  WEDNES- 
DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earUer  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  Official  Announcements,  Auctions  and  "  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


THE  MODERN  BOILER. 

The  Paper,  of  which  an  abstract  is  given  elsewhere,  that 
was  read  by  Mr.  A.  D.  Pratt  before  the  International 
Engineering  Congress  at  San  Francisco,  deals  with  many 
matters  of  interest  to  the  boiler  maker  and  user.  We  think 
that  the  author,  speaking  as  a  boiler  maker,  is  a  little  too 
modest  when  he  states  that  steam  generating  apparatus, 
as  it  is  in  general  use  to-day,  represents  nothing  essentially 
new.  He  warns  us,  however,  not  to  confuse  changes  making 
for  safety  in  ()])eration  with  changes  of  design.  Although 
the  design  of  the  re])re.sentative  boilers  in  use  at  the  present 
time  is  not  radically  different  from  the  design  of  those  that 
have  been  offered  for  twenty  years  past,  it  is  nevertheless 
well  known  that  during  this  period  the  development  of  the 
art  of  steam  generation  has  been  ])henomenaI.  Much  of 
the  development  is  due  to  improvements  in  detail,  and  these 
hiive  liad  a  ju-ofound  effect  on  design.  The  last  quarter  of  a 
cent  ury  has  seen  the  birth  of  the  science  of  steam  generation. 

Little  more  than  five-and-twenty  years  ago  steam  users 
were  content  to  get  what  steam  they  could  from  a  ton  of 
cc»al  :  nowa<lays  the  losses  are  so  easily  determined  that 
makers  and  users  can  study  and  measure  each  loss  separ- 
ately, and  by  modifying  detail,  exactly  where  modification 
is  needed,  they  strive  to  minimise  each  of  the  several  losses. 
Had  we  to  accept  the  view  that  modern  steam  generating 
plant  rejiresents  nothing  essentiallv  new.  we  should  l>e 
eipially  prepared  to  admit  that  modern  dvnamo-electric 
machinery  represents  nothing  essentiallv  new.  We  neither 
areept  the  one  nor  admit  the  other,  except  in  the  light  that 
there  is  nothing  new  under  the  sun.  In  this  light  the  idea 
\indorh*ing  the  water-tube  boiler  <lates  back  to  an  earlier 
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period  than  the  dawn  of  the  Christian  era,  for  excellent 
specimens  are  in  existence  which  prove  conclusively  that 
the  Pompeiians  were  familiar  with  the  principle.  One 
would  no  more  think  of  giving  credit  to  the  Pompeiians  for 
the  water-tube  boiler — which  it  is  thought  was  used  by 
them  for  the  making  of  hot  drinks — than  one  would  think 
of  attributing  the  steam  turbine  to  Hero. 

It  is  well  within  the  last  twenty  years  that  the  water-tube 
boiler  has  come  into  its  own.  A  perusal  of  the  discussion 
on  the  report  of  the  committee,  appointed  by  the  Lords 
Commissioners  of  the  Admiralty,  to  consider  certain 
questions  respecting  modern  types  of  boilers  for  naval 
purposes  makes  it  perfectly  clear  not  only  that  the  advant- 
ages of  the  water-tube  boiler  were  not  well-established  in 
1901,  but  also  that  many  engineers  had  hazy  notions  as  to 
the  form  such  a  boiler  should  take.  The  effect  of  this 
discussion  was  to  direct  attention  to  the  natural  laws 
underlying  the  generation  of  steam,  and  knowledge  of 
these  laws  made  it  clear  that  they  could  be  utilised  to  the 
best  advantage  in  boilers  of  the  water-tube  type. 

At  the  present  time  every  effort  is  made  to  secure  higher 
efficiencies  and  to  obtain  greater  capacities  from  a  given 
heating  surface.  We  agree  with  Mr.  Pratt  that  improve- 
ments in  furnace  design  and  mechanical  improvements  in 
stoking  apparatus  are  factors  having  an  important  bearing 
on  high  efficiency.  An  equally  important  factor  is  the  use 
of  recording  apparatus  for  showing  water  evaporated,  fuel 
consumption,  temperature,  gas  analyses  and  draught. 
Furthermore,  the  present  position  is  largely  due  to  the 
practical  application  of  the  science  of  steam  generation,  of 
which  we  have  spoken,  and  to  the  employment  of  highly 
skilled  labour  in  the  boiler  room.  Higher  efficiencies  and 
greater  capacities  are  not  limited  to  coal-fired  boilers,  and 
in  the  Paper  reference  is  made  to  the  results  obtained  with 
other  fuels  such  as  oil,  wood  and  sugar-mill  refuse,  blast- 
furnace gas  and  waste-heat  Several  striking  examples  in 
this  country  illustrate  the  commercial  efficiency  of  waste- 
heat  plant.  At  one  waste-heat  station  there  are  seven 
boilers  evaporating  in  all  101,000  lb.  per  hour  at  200  lb.  to 
235  lb.  pressure  and  180°F.  to  200 °F.  superheat,  the  boilers 
being  fired  by  the  waste-heat  and  spare  gas  from  176  coke 
ovens.  Of  the  total  units  generated  at  this  station,  the 
colliery  company  utilise  7|-million  and  have  a  surplus  of 
18|-million  disposable  by  co-operation  with  the  supply 
company.  The  system  is  one  we  should  like  to  see  very 
much  extended  in  the  future. 

Of  the  four  tons  of  coal  consumed  per  head  of  the  popu- 
lation in  the  United  Kingdom  relatively  little  has  been  done 
towards  the  development  of  plant  for  the  recovery  of  the 
by-products.  The  problem  is  a  fascinating  one,  but  there 
is  no  prospect  of  an  immediate  commercial  solution.  Mr. 
S.  E.  Fedden,  in  his  I.M.E.A.  Paper  on  "  Design  and 
Operation  of  Modern  Boiler  House  Plant,"  in  1914  dealt 
with  the  percentage  of  the  total  plant  in  an  electric  power 
station  which  could  be  economically  operated  by  means  of 
the  fuel  obtained  from  by-product  plant.  Other  things 
being  satisfactory  he  suggested  that  it  might  be  economical 
to  provide  by-product  plant  for  about  8  per  cent,  of  the 
total  plant  of  a  power  station,  and  found  that  this  plant 
should  be  run  at  practically  80  per  cent,  load-factor  to  make 
it  a  paying  proposition. 

During  the  last  decade  considerable  progress  has  been 
made  in  obtaining  greater  capacity  from  boiler  heating 
surface.  As  evidence  of  this  progress  Mr.  Pratt  states  that 
last  year  boilers  rated  at  6,100  h.p.  were  installed  for 
supplying  steam  to  a  30,000  kw.  set,  whereas  in  1903  it  was 
customary  to  provide  4,000  rated  horse-power  for  a  unit 


whose  maximum  output  was  7,500  Icvv.  Although  we-  are 
still  profoundly  ignorant  of  the  laws  underlying  the  trans- 
mission of  heat  from  a  hot  gas  to  a  metallic  surface  here  also 
there  are  signs  of  useful  practical  work  being  done.  In  this 
connection  reference  is  made  by  Mr.  Pratt  to  the  work  of 
Dr.  W.  NussELT,  Mr.  H.  P.  Jordan  and  Messrs.  H. 
Kreisinger  and  W.  T.  Ray,  and  those  interested  in  the 
subject  will  do  well  carefully  to  study  the  results,  given  in 
the  original  Paper,  of  a  comprehensive  set  of  experiments 
on  heat  transfer  rates.  As  yet  little  progress  has  been 
made  in  the  utilisation  of  radiant  heat,  but  good 
work  is  being  done,  and  boiler  makers  and  users  are 
beginning  to  interest  themselves  in  the  matter.  The 
further  development  of  the  steam  turbine  will  accelerate 
the  progress  of  boiler  design  and  construction,  and  the 
adoption  of  higher  pressures  and  of  higher  degrees  |  of 
superheat  are  being  considered.  These,  if  adopted,  will 
tend  to  modify  the  designs  of  existing  boilers  and  will,  in 
all  likelihood;  lead  to  the  introduction  of  new  types. 


REVIEWS. 


[Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  boolcs  published  under  2s.      Add 

10  per  cent,  for  abroad  or  for  foreign  books.] 


The  Wireless  Telegraphist's  Pocket-book  of  Notes,  Formulae 
and  Calculations.  By  J.  A.  Fleming,  F.R.S.  (London  :  Wire- 
less Press.)     Pp.  xii.+347.     6s.  net. 

Most  engineers'  pocket-books  contain  a  necessarily  more  or 
less  arbitrary  mixture  of  'potted  theory,  brief  descriptions  of 
apparatus,  and  many  tables  of  physical  and  mathematical 
quantities.  According  to  the  author's  Foreword,  the  present . 
work  is  "merely  a  memoria  technica  of  foiinulae,  data  and 
useful  tables  required  in  practical  calculations  connected  with 
radiotelegraphy  "  ;  but  the  book  is  thus  very  uiaccurately 
defined.  It  is  mainly  a  theoretical  textbook  of  wireless  tele- 
graphy, in  a  condensed  form,  suited  to  those  who  are  not 
reading  the  subject  for  the  first  time.  We  say  mainly  for  two 
reasons  :  those  parts  of  the  book  which  fall  under  this  descrip- 
tion occupy  some  200  of  its  340  pages,  and. they  are,  in  our 
opinion,  by  far  the  most  valuable  feature  of  the  work. 

Most  of  the  mathematical  sections,  pure  and  applied,  are 
excellent.  They  will  be  very  helpful  to  the  wireless  engmeer 
who  desires  to  refresh  his  ideas  on  the  theory  of  radiation,  or 
who  cannot  solve  a  differential  equation  as  rapidly  as  he  once 
could.  , 

A  few  points,  howevov,  call  for  criticism.  Surely  in  high- 
class  teaching  the  practice  is  peculiar,  even  in  this  country,  of 
using  the  decrement  per  half  period,  which  the  author  calls  the 
decrement  and  writes  d.  At  any  rate,  it  is  to  be  hoped 
so,  for  this  nomenclature  seems  confusing  and  illogical. 
Almost  on  the  same  page  in  this  book  one  finds  worked  out. 
or  cited,  foimulse  for  the  ivhole  period  and  this  queer  hulf 
decrement.  A  similar  lapse  in  logical  form  occurs  in  the 
autho]''s  use  of  the  "  oscillation  constant."  It  seems  imneces- 
sary  to  give  the  product  VCL  a  special  name  at  all,  but  at 
any  rate  the  quantity  should  not  be  measured  in  a  mixture  of 
electrostatic  and  electromagnetic  imits. 

An  extraordinary  theoretical  mistake  occurs  on  p.  197.  To 
find  the  number  of  useful  periods  of  a  Hertz  oscillator,  although 
the  decaement  has  already,  beeii  calculated,  and  the  problem 
therefore  solved,  the  author  calculates  the  initial  enerwy  and  the 
energy  radiated  during  the  first  period.  The  latter  proving  tc 
be  nearly  half  the  former,  it  is  stated  that  "  hence  all  the  stored 
energy  is  radiated  in  about  two  complete  oscillations."' 

We  think  the  theory  of  the  Poulsen  arc  might  have  been 
more  amply  given  ;  arc  transmitters  are  disposed  of  in  three 
pages,  and  without  a  single  diagram.  . 

As  a  laboratory  manual  the  book  is  far  less  satisfactory. 
Diagrams  are  lacking.  The  Stefan  formula  for  inductance  of 
single-layer  coils  is  too  cumbersome  for  practical  use,  and 
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<ould  advantageously  be  leplaced  bv  newer  formula-  and  tables 
('■Wireless  World,"  1915.  Plsau,' '"  Jahrb.  d.tdr.  Teleg.,"' 
1912).  No  mention  wliat(;ver  is  made  of  the  Audion,  or  the 
Rotary  Tikker  which  has  quite  replaced  the  vibrating  type ; 
jior  is  the  shunted-buzzer  method  of  exciting  oscillations,  so 
useful  in  laboratory  work,  described.  One  resents  the  jjre- 
sence  of  the  Fleming  cymometer  as  the  frontispiece  in  a  work, 
professedly  not  historical,  when  diagrams  of  modem  practical 
apparatus  are  sadly  wanting.  It  is  curious  that  in  th''  several 
diagrams  of,  and  references  to,  the  vnlvc  detector  no  polarising 
JM).  is  provided. 

The  style  and  eonteiits  of  the  mathematical  portions  of  the 
h(iok  are  what  <»iie  might  expect  from  a  writer  of  the  authors 
higli  sl^inding.  it  is  hard  to  believe  that  the  la.st  00  or  GO  jjag^s 
of  the  text  are  the  by  same  pen.  Both  by  style  and  matter 
they  ai)pear  to  be  addres.sed  to  a  lower  class  of  reader.  They 
embrace  two  rhapters  on  transmitters  and  receivers,  and  an 
elementary  chapter  of  "Practical  Infonnation  for  Wireless 
Operators." 

Tlif  book  ends  with  a  number  of  useful  tallies  of  mathe- 
matical functions  and  ])hys(ial  con.stants.  But  since  it  can- 
not be  regarded  as  a  comprehensive  work,  and  the  tables  can 
easily  be  found  elsewhere,  their  inclusion  is  of  no  great  im- 
})ortanee. 

The  book  is  well  printed  and  is  suitably  shaped  and  bound 
for  the  pocket ;  but  the  misprints  are  rather  numerous  and 
the  index  very  incomplete. 

If  the  volume  ended  after  the  first  200  odd  jiages  and  l)ore 
another  title  it  would  deserve  almost  unmixed  praise. 

]j.   H.  Tl'RXKR. 

Constant  Voltaire  Transmission.    Hy  H.    15.   DwKiHT.    (l/mdon  ; 

<  tia|iiimii  \  llall.j      I'p.  vii.  ;  I  IT).      5k.  (kl.  net. 

This  little  book  deals  with  the  advantages  of  synchronous 
motors  for  the  regulation  of  voltage  of  transjnissicm  lines  as 
distinct  from  their  mure  usual  employment  in  the  raising  of 
])ower  factor.  The  action  is,  of  course,  the  same,  the  })ower 
factor  being  what  is  primarily  altered  by  the  alteration  of  the 
field  current,  bur  the  immediate  aim  in  this  instance  is  to  main- 
tain the  voltage  at  the  receiver  end  of  the  line  at  a  constant 
value.  For  this  ]uirpose  the  field  current  is  i-ontinually  varied 
as  may  be  ncce.s«ary.  either  by  hand  or  automatically,  pre- 
ference Iteing  given  to  the  lattrf-r  method.  There  an-  many 
advantages  in  the  adoption  c>f  this  sy.stem  of  regulation.  The 
load  may  he  inrreased  two  or  more  times,  as  fluctuations  in 
voltage  with  load  are  eliminated  ;  and  the  conductors  u.sed  on 
traIlsmiH.^i(ln  lines  may  be  larger  and  they  may  l»e  s])ace(l 
farther  apart,  as  there  is  not  the  same  «»bject ion  {i>  reactance 
an  in  the  ca.HP  of  variable  voltage.  Incidentally,  it  is  an  ad- 
vantage that  the  nieth»)d  can  be  trie<l  little  by  little,  more 
synchrotioiiH  machines  l)eing  instalh'd  as  the  results  are  found 
to  be  satisfactory.  On  the  other  hand,  there  are  «;ertjiin  dis- 
ailvantages,  but  on  the  whole  these  are  unimportant  e.xrept  in 
the  «"ase  nf  ,Hh«irt  high-voltnge  lities,  where  the  enst  becomes 
increa.H«'(l  by  this  method  of  regulati»»n.  The  system  is  being 
u.sed  sntisfa('t<»rily  on  some  «»f  Hie  long  transmi.s.Mion  lines  in  the 
Unitnl  Staf.«'s,  such,  for  example,  as  the  1  |0-mile  line  of  the 
I'tali  I'ower  fi  LiLfht  Co. 

A  great  part  of  the  book  is  .^onu'what  popular  in  character, 
but  at  the  end  the  author  given  estimates  of  ro.sts  for  four  lines, 
showing  h<»w  the  advantage  increases  with  the  length  ol  line. 
He  also  gives  in  detail  njethculs  of  rnlculntion  nn<l  various 
fonnuliv  used  in  transinis.sion  problems,  which  should  be 
distinctly  useftil  to  engineers  interest4*d  in  this  subjert 

The    Practical    Electricisn's  Pocket  Book   and   Diary,   1916. 

(I^'IkI'Ii  :    S.  I!<  ti)«ll  .^  (  <.. )      I'l'.  t"7.      If.,  mill  Ik.  rt<r 

This  handy  electrical  compendium  is  in  its  17th  tHlifi.in  .itul 

now  sections  liave  been  udded  «»n  ehM-tric  pumpn  t. 

electric  drills,  blowers  and  lifting  i  "s 
and  shaft,  signals  and  1""      •  1  inUn.ii":^       \ 
ge.stion  from  Mr.  A.  H.  >            k.  the  publish- 
a  chapter  on  accumulator  road  traction.     The  latter  is  a  n»»n- 

Ci'                    f  thepr-'                            -•■•..             •  •„ 

«'>  .;  ronipi; >.,;..  ,,      i'    „  ^ 

vAbjAH^  it»  arquamting  f ieclHral .  .r*- with  th  g 


importance  of  the' battery  vehicle.  In  the  list  of  company  and 
municipal  electricity  undertakings  a  special  designation  has" 
been  adopted  for  those  stations  which  furnish  electrical  energv 
for  battery  charging  in  accordance  with  the  rates  fixed  by  the 
Electric  Vehicle  Committee.  The  towns  where  battery  vehicles 
are  in  use  are  also  indicated.  The  other  matter  in  the  book 
maintains  the  high  standard  of  excellence  of  previous  editions. 
Its  claim  to  the  title  of  a  "  practical  '  pocket  book  is  fully 
ju.stified. 

Mechanical    World    Electrical    Pocket    Book.       (Manchester : 

KinHKitl  \-  Co.)      I']).  240.      (id. 

This  popular  pocket  book  contains  the  usual  sections  giving 
general  data  and  information  on  dynamos  and  motors,  instru- 
ments, cables  and  conductors,  telephones,  &c.  A  new  chapter 
on  earthing,  a  subject  which  is  in  need  of  ventilation,  has  been 
added,  and  the  section  on  batteries  now  includes  particulars 
of  the  alkaline  cell.  Other  new  features  are  notes  on  half-watt 
lighting  and  the  efficiency  of  direct-current  dynamos  and 
motors. 

Mechanical  World  Pocket  Diary  and  Year  Book.     (Manchester: 
Kiiimott  &  Co.)     Pj).  ;i3u.     tkl. 

This  widely  read  pocket  book,  now  in  its  29th  year  of  issue, 
has  a  number  of  new  features,  notably  a  section  dealing  fully 
with  the  Diesel  engine,  its  design,  thermal  efficiency  and 
practical  operation.  The  section  on  steam  boilers  has  been 
re-written  and  information  added  regarding  boiler  scantlings, 
boiler  mountings,  &c.  New  tables  are  also  included  which 
deal  with  Lancashire  and  Cornish  .boilers,  the  dimensions  of 
locomotive  boilers,  steel  plates,  friction  clutches,  circle  spacing 
tables.  &c.  The  standing  matter  has  been  revised  and  brought 
up  to  date  where  necessary. 

Penrose's  Annual.     Edited  by  W.G.^mble.     (London:    Percy  Lund, 
lliirii])hti(s  c\:  Co.)     Pp.112.     Price  .5.s. 

The   21.st  issue  of  this  well-known   annual,   dealing   with 
])rocess  work,  is  of  a  high  standard,  containing  many  beautiful 
examples  of  the  engraver's  art  both  in  the  older  monochrome 
j)roce,s.ses  and  by  colour  printing.     There   are  a   number  of 
short  articles,  which  are  mostly  beyond  our  province,  but  we 
n<»tice  one  by  Mr.  Harold  Holt,  suggesting  that  electrolytic 
etching  might  well  be  substituted  for  the  ordinary  acid  etching 
of  zinc  blocks.     The  suggestion  seems  worth  consideration,  if 
for  no  other  reason  than  that  it  allows  the  automatic  recovery 
of  zinc  which  is  otherwise  wasted.     Another  article,  bv  Mr. 
G.  E.  Dunton,  refers  to  the  value  of  technical  education  and 
describes  what  is  being  done  in  New  York  to  turn  out  young 
■■  comps."  properly  equipped  for  their  work.     The  get-up  of 
the  volume  leaves  nothing  to  be  desired. 


THE  ORGANISATION  OF  SCIENTinC  RESEARCH.* 

BY    ,1.    A.    FLEMINCi,    I).S(  .,    F.R.S. 

Siiinwiiri/. — The  aiithor  deals  with  the  methods  of  scientific  research, 
with  till"  moans  of  conductiuj:  such  rcscan  li.  and  outlines  a  suitable  train- 
ing for  the  men  engaj^cd  in  scientific  an<l  industrial  research. 


In  the  hist  40  years  there  has  been  a  slowly  progressive  enlarge- 
ment in  the  provision  made  n-ithin  the  British  Kinpire  for  conducting 
imd  encoiintging  scientilic  research,  though  by  no  means  proixjrtional 
to  the  neeessi'v  for  it. 

.Amoiiffst  the  indirect  results  of  the  apjwlling  war,  we  may  hope 
tiiat  then-  will  lx>  .Kome  incri»a.Hed  appreciation  in  the  minds  of  the 
)Ktlitirinns  who  govern  us  of  the  enormous  inHuenee  of  scientific 
n-<(Mrih  and  discovery,  i-ven  in  its  most  abstruse  forms,  on  the 
pn>s|n-rity  and  s^ifety  of  the  Empire. 

The  public  j.s  too  prone  to  judge  of  the  success  or  value  of 
s<iii)ti!ir  work  by  the  degn-e  to  which  it  can  Ix'  immediately 
i«pplu-<l  m  what  are  called  usi-ful  purposes.  They  requia-  to  be  in- 
•tnirtc<l  that  WT  cannot  pixxluce  merely  the  knowledge  which  is 
Iv  utiiinnhle  in  common  life.  Practical  in\xntiou  is  much 
I  l>y  otlier  factors,  such  as  our  jwtent  laws,  fiscal  jxilicy  and 
Wise  or  unwise  commercial  lesislation.  These  will  requiir  thoughtful 
tvvjsion  in  view     '  inMition. 


•  AH-trnct  ot  s  lixturc  d<-.livpred  at  the*  Royal  Society  of  Art*  on  t-h* 
^h  in»t. 
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The  question  obviously  divides  itself  into  the  three  sections  :  (!' 
Methods,  (2)  Means  and  (3)  Men. 

I.  Methods  of  Scientific  Research. 

The  great  bulk  of  all  our  scientific  discovery  and  research  in  the 
])rtst  has  been  due  to  individual  labour  and  initiative  ;  much  of  it  a 
labour  of  love,  unrecognised  at  the  time.  Men  of  great  genius  have 
opened  up  new  lines  of  thought  or  pursued  private  researches  often 
with  very  inadequate  appliances.  Jn  fact,  the  greater  part  of  past 
British  scientific  research  may  be  said  to  have  been  amateur  work, 
not  in  the  sense  that  it  was  lacking  in  the  highest  qualities,  but  only 
in  the  sense  that  it  was  pursued  for  the  sheer  pleasure  and  interest  of 
it  by  private  individuals.  The  author  refers  to  the  necessity  for 
co-o})cration  in  scientiiic  work,  and  states  this  is  already  being  done 
by  the  British  Association  and  Faraday  iSociety  to  some  extent. 
Also  scientiiic  societies  should  at  the  beginning  of  each  session  direct 
attention  to  important  matters. 

Tlic  White  Paper,  which  was  issued  last  July  by  the  Board  of 
Education,  signed  by  Mr.  Arthur  Henderson,  seems  intended  to 
bring  into  existence  some  machinery  for  effecting  this  desired  end. 
So  far  as  the  "  Scheme  for  the  Organisation  and  Development  of 
Scientific  and  Industrial  Research,"  outlined  in  this  White  Paper,  is 
formulated  in  detail,  it  appears  to  consist  in  the  establishment  of  (i.) 
a  committee  of  the  Privy  Council,  which  will  be  responsible  for  any 
expenditure  voted  by  Parliament  for  scientiiic  and  industrial  research ; 
and  (ii.)  a  small  advisory  council,  composed  mainly  of  scientific  men 
and  men  actually  engaged  in  industries  dependent  upon  scientific 
research. 

The  primary  functions  of  the  Advisory  Council  are  stated  to  be  to 
advise  on  : — 

1.  Proposals  for  instituting  specific  researches. 

2.  Proposals  for  developing  or  establishing  special  institutions  for 
the  study  of  problems  affecting  particular  industries. 

3.  The  establishment  and  award  of  research  studentships  and 
fellowships. 

The  White  Paper  tells  us  that  it  is  contemplated  that  the  advisory 
council  will  work  largely  through  sub-committees  reinforced  by 
suitable  experts  in  the  particular  branch  of  science  or  industry 
concerned  on  which  it  would  be  desirable  to  enlist  the  services  of 
persons  actually  engaged  in  science,  trades  or  manufactures. 

It  is  clearly  impossible  for  any  single  board  composed  of  a  few  men, 
however  eminent,  to  deal  in  any  reasonable  time  vntb  all  the  research 
problems  awaiting  solution  in  physics,  inorganic,  organic  and  tech- 
nical chemistry,  metallurgy,  engineering,  electrotechnics,  bacteriology, 
agriculture,  &c.,  and  the  questions  concerned  in  the  recovery  of  our 
trade  in  dyes,  drugs,  glass,  ceramic  ware,  ferro-alloys  and  scientific 
apparatus. 

Hence  separate  bodies  of  experts  will  unquestionably  be  required  to 
deal  with  the  different  subjects  in  order  to  bring  to  bear  upon  them 
the  proper  technical  knoAvledge  and  to  guide  research  on  the  right 
lines. 

But  now,  if  this  is  the  ease,  the  question  at  once  arises  :  Why  is  it 
necessary  to  create  new  machinery  for  dealing  with  these  matters  ? 

The  proposition  1  submit  for  your  consideration  is  that  the  organi- 
sation of  scientific  research  should  be  a  matter  undertaken  by 
scientific  men  themselves,  and  should  not  be  taken  over  independently 
of  them  by  a  Government  Department.  The  essential  matter  is 
that  this  organisation  of  scientific  research  should  not  become 
bureavicratic  or  academic,  but  should  be  conducted  by  bodies  repre- 
sentative of  the  best  technical  and  scientific  opinion,  and  be  .closely 
in  touch  with  the  members  of  each  of  the  several  scientific  and 
technical  societies. 

If  public  fmids  are  to  be  administered,  then  it  might  be  proper  that 
certain  of  the  members  on  each  board  should  be  appointed  by  the 
Government  Department  concerned,  say,  by  the  Education  Depart- 
ment ;  but  my  contention  is  that  the  organisation  work  should  be 
the  work  of  scientific  men  as  -a  whole  and  not  any  small  section  of 
them,  or  be  carried  out  by  Departmental  officials  over  their 
heads. 

Suppose,  then,  we  assume  that  we  have  created  permanent  ad\  isory 
committees  for  the  different  branches  of  pure  and  applied  science,  the 
duty  of  which  should  be  the  organisation  of  research  in  the  irrespective 
departments.  Their  first  vrork  should  be  to  draw  up  as  comprehensive 
a  report  as  possible,  jjointing  out  the  general  needs  of  each  depart- 
ment of  knowledge  and  the  most  necessary  directions  of  research. 

The  first  report  would,  no  doubt,  have  to  be  concerned  chiefiy 
with  the  deficiencies  in  the  appliances  and  means  of  con-ecting  it, 
such  as  laboratories  and  apparatus.  Also  with  the  number,  and 
supply,  of  men  available  for  or  actually  engaged  on  research  work. 
Subsequent  reports  would  then  be  properly  occupied  with  the 
more  detailed  discussion  of  the  problems  awaiting  investigation  and 
particular  suggestions  for  directions  of  research.     These    advisory 


boards  would  have  then  to  be  supplemented  by  some  means  for 
carrying  out  their  suggestions  into  practice. 

The  author  next  deals  with  the  jKisition  of  the  scientific  man 
employed  in  a  works,  and  with  the  difficulties  which  ari.se,  such  as 
patent  rights,  and  expresses  the  view  that  .some  scheme  of  profit- 
sharing  is  undoubtedly  the  fairest,  and  the  be.st  to  couple  together 
the  interests  of  all  parties.  He  dismis.ses  the  idea  of  the  State  re- 
warding a  scientific  man  bj'  a  pecuniary  prize  owing  to  the  difficul- 
ties which  ari.se. 

Who,  for  instance,  could  have  set  a  value  on  Faraday's  discovery 
of  induced  currents  or  magneto-electric  induction,  when  in  10  days  of 
unintermitting  work  at  the  Royal  ln.stitution^in  the  autumn  of  1831 
he  gathered  in  new  knowledge  of  surpassing  importance  to  mankind  ? 
These  facts  had  no  apparent  value  at  the  time,  yet  their  application 
has  brought  wealth  in  untold  millions  into  the  exchequer  of 
nations. 

I  remember  speaking,  shortly  after  Clerk  Maxwell's  death  in  187!), 
with  an  eminent  Cambridge  mathematician  concerning  Maxwell's 
great  Paper  published  in  1865  "  On  the  DjTiamical  Theory  of  the 
Electromagnetic  Field."  He  told  me  in  all  seriousness  that  the 
impression  produced  on  his  mind  by  this  great  Paper  was,  that  it 
was  one  of  the  most  exalted  productions  of  the  human  intellect. 
Yet  it  was  20  years,  and  long  after  Maxwell's  death,  before  this  Pajier 
brought  forth  its  fruit  in  Hertz's  work,  and  35  years  before  we 
saw  the  final  outcome  of  it  in  the  achievements  of  wireless  tele- 
graphy. 

I  believe  the  only  practical  method  of  assisting  scientific  research 
is  by  a  well-devised  system  of  research  scholarships  and  fellowships 
renewable  annually  or  at  longer  intervals,  and  in  any  case  held  subject 
to  productive  work. 

If  we  combine  such  a  sy.stem  with  the  above  suggested  advisory 
boards,  there  is  a  possibility  of  creating  a  workable  .system  for  the 
endowment  and  encouragement  of  scientific  investigation  which  will 
be  kept  in  close  contact  with  practical  necessities  as  well  as  with  the 
most  fertile  regions  of  scientific  thought.  The  important  question 
is,  then,  the  ways  amd  means. 

Deferring  for  a  moment  the  consideration  of  the  training  of  the 
men  necessary  for  conducting  research,  we  may  consider  in  the  next 
place  : 

II.   Provision  of  Means  for  Conducting  Scientific  Research. 

By  this  is  meant  the  materials  and  apparatus  required.  In  early 
days  these  were  simple  and  comparatively  inexpensive.  Much  great 
work  has  be«n  done  with  simple  apparatus.  Nevertheless,  our  modern 
scientific  research  requires,  for  the  most  jjart,  costly  appliances. 

One  rather  startling  experience  at  the  outset  of  this  great  war  was 
the  discovery  of  the  extent  to  which  we  had  become  dependent  on 
Germany  and  Austria  for  these  implements  of  research.  We  found 
that  our  sources  of  supply  of  chemical  glass  such  as  flasks,  beakers. 
tubes,  graduated  vessels,  and  more  complicated  pieces  of  analytical 
apparatus  was  cut  off.  Also  porcelain  crucibles,  basins,  tubes  and 
retorts,  filter  papfers,  and  large  numbers  of  research  chemicals  were 
not  produced  in  England  of  the  requisite  quality.  Amongst  pharma- 
ceutical chemicals,  a  very  large  number  have  been  unobtainable,  or 
obtainable  with  difficulty,  since  the  war — such  as  salicylates,  sal- 
varsan,  veronal  and  phenacetin. 

This  partial  famine  in  essential  scientific  materials  and  apparatus 
is  not  due  to  any  real  want  of  scientific  ability  on  the  part  of  British 
inventors  or  manufacturers.  It  is  due  to  causes  which  arc  very  deep- 
seated.  For  one  thing,  our  easy-going  national  temperament  has 
found  it  less  trouble  to  buy  from  abroad  than  make  for  ourselves. 
Labour  difficulties,  our  fiscal  policy  and  other  causes  have  rendered 
it  difficult  to  compete  with  German  prices. 

Above  all,  the  mistakes  and  ignorance  of  politicians  who  allo\%-ed 
themselves  and  others  to  believe  that  there  was  no  real  danger  of  a 
rupture  of  peace,  and  that  Germany's  tremendous  preparations  ,for 
war  had  no  other  object  than  defence  against  sudden  attack  by 
jealous  neighbours,  acted  like  an  opiate  on  our  spirit  of  commercial 
enterprise  and  dulled  our  instinct  of  self-preservation. 

Meanwhile  it  is  to  be  hoped  we  are  now  awake  to  facts,  and  that 
our  scientific  men,  manufaeturei-s  and  state.-^men  will  unite  in  remedy- 
ing the  present  serious  condition  of  affairs. 

Xow  the  question  is — are  we  going  back,  when  peace  returns,  to  the 
old  easy-going  habits  of  importing  German-made  scientific  apparatus? 
Surely  the  answer  is  No  !  a  thousand  times  No  I  But  imless  we  wish 
Germany's  crime-stained  hands  to  take  back  in  commerce  what  she 
has  lost  in  war  we  have  to  create  and  maintuiii  an  entire  scientific 
and  economic  nidependence  of  our  oa\ii.  For  this  purpose  we  need, 
for  one  thing,  a  properly-complete  Scientiiic  Intelligence  Department. 
The  different  agencies,  committees  and  institutions  which  have 
been  endeavouring  to  supply  scientific  information  &§  to  manufactures 
should  have  as  their  resultant  a  single  organisation,  the  function  of 
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which  should  be  to  collect  and  distribute  all  possible  information 
concerning  the  mode  of  manufacture  and  cost  of  production  and 
information  concerning  the  patent  position,  if  any,  of  all  the  appliances 
and  materials  used  in  scientiHc  research.  Such  a  scientific  intelli- 
gence and  information  bureau  might  need  subsidising  at  the  start, 
but  it  might  be  possible  later  on  to  make  it  self-supporting  by  the 
subscriptions  of  firms  and  persons  Mho  desired  information  on 
particular  matters.  Just  as  one  can  pay  a  fee  to  a  patent  agent  to 
conduct  a  search  for  anticipations  on  some  particular  subject,  so  this 
information  bureau  should  have  as  its  object  to  collect  and  supplj- 
to  its  subscribers  all  possible  information  concerning  the  manufacture 
or  supply  of  the  materials  and  implements  of  scientific  research. 

There  arc  already  the  beginnings  of  such  a  scheme  in  the  informa- 
tion published  by  the  Institute  of  Chemistrj*  on  reagents  for  analy- 
tical purpos(;s  prepared  b^'  a  special  committee  ajjjxjinted  by  the 
Institute  and  by  the  Society  of  Public  Analysts  and  other  Analytical 
(Jhemists.  There  is  also  an  association  called  the  British  laboratory 
Ware  Association,  formed  by  various  firms  to  stimulate  the  production 
in  this  country  of  various  laboratory  requisites  hitherto  mainly  jiro- 
duccd  in  C;!ermany. 

The  moans  that  shall  be  taken  to  ])revent  this  nascent  national 
prod  uction  of  the  n)aterials  of  research  from  beiiig  killed  by  subsequent 
(Jcrman  competition  is  a  question  to  which  our  political  economists 
and  KtatcsTiK-ii  must  arldress  themselves  ver\'  seriously.  It  is  only  a 
small  jjart  of  the  gn-al  problem  of  our  jmst  bellum  commercial  jwlid-y 
in  relation  to  the  IJritish  Empire  and  our  Allies,  but  the  con.sideration 
of  it  li;  s  licyoiid  our  present  })ur])ose. 

W'c  have  then  to  consider  : 

HI.  TRAiNT.Nr;  or  .Mrn  Nkckssary  for  ("oNntfTiNf;  He.search. 

Whilf.t  the  higliesl  achievements  in  .scientiiic  research  and  invention 
must  always  depend  to  a  great  extent  on  that  indelinable  quality  we 
call  genius  which  cannot  be  made  to  order,  it  can  hardly  be  doubted 
that  nnicli  can  be  done  to  foster  and  jussist  research  and  invention. 

The  nation  must  be  educated  to  see  that  the  men  with  high 
Boientifie  .-.nd  inventive  ability,  not  by  any  means  too  numerous, 
constitute  a  n.-.tional  iusset  of  inexpressible  value.  This  jK)\ver,  when 
it  exists,  should  not  be  allowed  to  dissij)ate  it.self  in  a  struggle  to 
secure  the  means  of  living,  but  be  given  an  opjwrtunity  for  the 
fullest  excrc  isc  and  use.  There  can  also  be  no  question  that  we  have 
it  in  our  jM)wer  by  suitable  methods  of  education  to  develop  such 
nascent  ;'.l)ilify. 

Our  i)re.'ieiif  syst(;ms  of  erlucation,  aiul  particularly  the  system  of 
written  examinations  which  are  dejM-ndcnt  .so  much  on  g(H)d  memory 
for  sueccBj-.,  do  much  to  destroy  originality. 

The  great  outstanding  fact  in  modern  life  is  the  tlegree  to  which  the 
eniTgies  and  materials  of  Nature  are  emi)loyed  to  overcome  the  diOi- 
eulties  created  by  the  increase  and  concentration  of  jxjpulation. 
Hence  an  absolutely  es.sential  ])art  of  any  comj)let<'  education  is 
some  knowledge  of  science,  and  esjK-cially  of  its  iiilluence  on  the  wel- 
fare of  mankind.  Yet  the  jx-ople  we  put  in  a  jxjsifion  of  authority 
over  us  are,  for  the  most  ])art.  not  only  ignorant  of  science,  but  not 
even  interest e«l  in  it. 

The  I'ublic  Schools  and  l^iw  Courts  are  then  dealt  with.  The 
destruction  of  the  niadderand  in<ligo  industries  l)y  (Jerman  svnthefic 
r.  search  is  referred  to  as  showing  the  efTec  t  of  science  on  industry  of  a 
<oimlry.  and  it  is  urged  tha*  we  ought  to  create  a  very  nnich  closer 
union  betw«'eii  industry  and  science. 

To  some  Hcientilic  nu-n  this  seems  denigatory  to  tho  dignitv  of 
Hcienee.  On  the  other  hand,  men  c«)nc<nicd  with  the  iMisine.s,s  si<ie  of 
manufacture  an-  apt  to  under >-alue  the  aid  whi<h  science  can  give 
them.  Meanwhile  our  Hcicntific  industries  suffer  from  this  dis- 
sociation. 

In  the  (irst  place  we  should  aim  at  bringing  aiK)Ul  a  much  mon- 
inlinuite  relation  In'tween  the  imiversities  and  technical  colleges  and 
the  factories  and  workshojjs.  .-.o  that  the  college  te.irhing  may  n<snlt 
in  |iro<lucing  a  ty|H-  of  man  njon*  useful  in  (he  factory.  For  this 
n'ason  I  am  an  advocate  of  the  Ro-calle<l  wnulwieh  BVBton).  by  which 
the  student  spends  n  year  allenialely  in  lh<«  shop  or  farforv  and  in  the 
coll(>ge.  the  (irst  and  thinl  year  bring  at  the  college  and  the  .second 
and  fourth  in  the  shop  or  factorv.  This  funis  ont  a  J>etlor  type  of 
man  than  (wo  years  at  the  college  and  two  year«<  in  the  shop  t.ikeii 
consecutively.  It  should  ajiply  not  only  to  em;in<ers  ui  .ill  liram  lies, 
but  to  chemists  as  well. 

Then,  Jigain,  confen>nces  should  be  held  fnuii  lime  to  time  lHtwi><<n 
teachers  and  jiiacticnl  engineers  and  chemists  for  the  exchange  o( 
ideftj*  on  the  subject  of  the  sehemos  of  work  nn«l  study  to  W  followe<l 
l>y  the  student  nppn<nlice.  so  im  fo  fiini  nut  all  ro\md  men  ami  not 
unpractical  iln«ori«its  or  unsciciitilic  praetist*.  We  have  to  inipnne 
HI  many  wrtvs  o\ir  tx^llegr  teaching,  no  as  toPX|)rnd  fo  boffor  advan- 
•«ge  thonvail.^blo  fimciuid  pinee  mom  strpsnon  abiiitv  fo  iim>  infor- 


mation than  to  store  it.  One  result  of  the  war  and  of  the  economic 
pressure  which  will  follow,  will  no  doubt  be  to  diminish  the  time 
given  to  amusements  and  games  at  botli  .schools  and  colleges. 


DISCUSSION. 

Mr.  J.  S.  SwiNFURXE,  F.Pl.S.,  said  that  the  first  thing  a  traveller  should 
do  rn  s-^tting  out  on  a  journey  was  to  settle  where  he  wanted  to  get  to. 
Here  there  were  two  or  three  objects  in  view.  The  recovery-  of  England 
and  the  .Vllics ;  further  suppression  of  Germany:  or  to  manufacture  cvcn,'- 
thing  ourselves.  The  science  of  economics  had  been  more  neglected 
than  "  science  "  in  England.  Economics  was  far  more  important  for 
tho  nation  and  the  public.  He  did  not  .'^cc  how  a  discovery  made  in  this 
country  and  publi.shed  would  help  us  if  other  nations  could  copj'  it. 
There  was  a  confusion  between  scientific  research,  industrial  research  and 
invention.  After  contrasting  the  different  way  of  viewing  things  in  this 
country  and  in  other  countries,  he  exp'cssed  agreement  with  the  author 
that  any  kind  of  research  in  the  hands  of  the  Government  was  useless. 
A  Committee  was  quite  u-seless — ordinary  Committees  were  bad  enough, 
but  (Jov'Timient  Committees  were  infinitely  worse.  He  did  not  con- 
sider the  author's  suggestions  about  research  practicable — research  was 
dull  work.  He  thought  that  students  should  be  trained  in  economics, 
next  the  State  must  not  lay  its  deadening  hand  on  industrial  advance, 
t  lie  .student  .should  l)e  trained  in  principles  at  college,  and  do  their  research 
work  in  th''  works.  The  Patent  Laws  should  be  revised,  not  by  poli- 
ticians and  lawyers,  but  by  the  people  cf)ncerned. 

Sir  \\.  TiLDKx,  F.R.S.,  said  that  half  tho  members  of  the  House  of 
Commons  should  have  been  as  well  educated  in  science  as  the  other  half 
were  in  the  old  classical  manner.  Mr.  Haldane  once  stated  that  when 
his  jiarty  got  into  power  a  substantial  proportion  of  scientists  would  be 
|)ut  in  every  office  in  Whitehall,  but  he  (Sir  W.  Tilden)  did  not  see  much 
change.  In  (Jermany  students  were  taken  into  work.^  and  paid  a  living 
wage.  In  this  country  students  asked  "  What  will  it  lead  to  ?  "  when 
offered  a  r-.^earch  scholarship.  He  would  like  to  hear  the  views  of  some 
bit'  manufacturers  on  this  question. 

Dr.  W.  H.  ErcLKS  thought  many  scientific  men  would  agree  as  to  the 
j)o.ssibility  f)f  organisation  of  industrial  research.  Collaboration  was 
difficult  in  the  fine  arts,  such  as  painting,  or  literary  work.  Though  such 
-a  scheme  might  work  for  industrial  research  it  might  be  harmful  from  a 
jjurcly  scientific  point  of  view.     Those  two  sides  had  to  be  borne  in  mind. 

Prof.  A.  Bone,  F.R.S.,  was  apprehensive  of  any  research  work  getting 
into  the  hands  of  Committees.  He  saw  danger  in  speeious  schemes  of 
scientific  .socialism. 

Prof.  H.  E.  Armstrong,  F.R.S.,  preferred  to  follow  3Ir.  Swinburne's 
views.  He  said  we  must  not  blame  the  public  and  politicians  for  their 
ignorance,  because  we  ourselves  were  the  authors  of  this  ignorance. 
He  <lid  not  believe  any  improvement  would  be  seen  in  Parliament  after 
the  war  for  one.  two  or  three  generations.  Unless  the  scheme  of  British 
education  was  absolutely  reformed  he  did  not  believe  this  countrj-  would 
make  any  progress.  Aiter  referring  to  the  different  kinds  of  research 
he  said  that  he  believexi  our  disease  was  brought  on  by  the  teaching  in  our 
schools,  the  only  solution  of  which  was  to  crucify  or  get  rid  of  the  head- 
masters in  soMic  way. 

.Mr.  W.M.TER  F.  Reid  desired  to  cmphisise  the  point  that  inventors 
were  treated  very  l)adly  in  this  country.  He  knew  this  as  Chairman  of 
the  Institute  of  Inventors.  The  inventor  ought  to  be  encouraged  instead 
of  <liscouraged  as  at  ])resent. 

Mr.  .1.  W.  LoviHoNo,  sjieaking  as  a  free  lance  in  research,  referred  to 
errors  in  text -books  en  light  and  said  he  held  that  aeroplanes  could  bo 
rend<Te<l  jess  di.scernihie  by  .scientific  colouration,  but  scientific  men 
seemed  to  think  it  so  difticult  as  not  to  b(>  worth  a  trial. 

Mr.  L.  (; ASTER  wished  to  emphasise  the  point  that  if  a  (Jovernment 
Department  was  a])proached  with  a  definite  scheme,  it  was  taken  up 
jiractirnlly.  He  referred  to  the  Home  Office  and  illumination  of 
st  nx-t  s. 

Th"  Ch'urman  (Dr.  Di'gald  Clerk,  F.R.S.),  in  proposing  a  v*tte  of 
(hanks,  said  he  agreed  both  with  the  author  and  .Mr.  Swinburne  regarding 
the  necessity  of  studying  economics.  H"  thought  scientific  men  were 
over-rating  the  <langer  of  foreign  conq.ctition.  The  efforts  of  British 
people  were  more  successful  than  that  of  any  other  people,  except 
,\mcrica,  the  average  income  per  head  Ijcing  £.>.{  j)cr  annum.  Compe- 
tition was  not  a  thing  to  be  frightened  of.  England  and  France,  besides 
brinj;  the  chief  scientific  nations,  were  also  the  chief  industrial  ones. 
There  was  no  "  war  on  industrj-,"'  and  if  any  pc'son  fancied  they  could 
send  thiufiH  to  a  country  without  getting  goods  back,  the  sooner  they 
went  to  school  and  learned  economics  th«"  better. 


British  Science  Guild.  The  "  .lotirnal"  of  the  Guild  for 
.Taiiuai y  contains  copic-s  of  (lip  mem<»rial  on  "  rnivorsitics  and 
War  Economy,"  tlie  rci>ori.  of  the  Micro.scope  Committee  and 
a  list  of  (h<>  Uni versifies.  Kdutation  Cominitteo.s  and  scliools 
where  only  Britisli  made  j,da.ss\vaic  will  be  u.sed  for  three  years 
after  the  war.  providijig  the  price  is  satisfacton'.  There  are 
Vai>ers  on  "  Organisation  and  Education,"  and  "  Science 
and  War,"  topetlier  with  a  Paper  on  the  "  Introduction  of  the 
Met.rir  Sy.stem."  liy  K.  A.  (Jregorv.  There  is  also  a  copy  of  a 
letter  written  by  the  President,  Sir  William  Mather,  to  the 
Prime  Minister,  on  "  The  Mobilisation  of  Science." 
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THE  CONTACT  SYSTEM  OF  THE  SOUTHERN   PACIFIC 
COMPANY,  PORTLAND  DF^^ISION.* 


BY  PAL'L  LEBENBAUM. 


Sum)»ari/. — The  Paper  describes  in  detail  the  overhead  contact  system 
of  the  electrified  lines  of  the  Southern  Pacific  Coniiiany,  Portland  Division, 
which  operates  at  a  potential  of  1,550  volts.  Th(!  design  and  materials 
of  constructicn  and  the  cost  per  mile  of  material  and  labour  arc  given. 


The  electri.fied  lines  of  the  Southern  PaciHe  C'ompany,  Portland 
Division,  e.xtend  from  Portland  to  Whiteson,  a  distance  via  Forest 
Grove  of  54-0  miles  and  via  Newberg  of  45-2  miles,  with  a  line  from 
Cook  to  Beaverton  7-4  miles  long.  All  these  had  been  operated  by 
steam  for  many  years.  At  Hillsboro,  Forest  Grove  and  Newberg, 
detours  from  the  main  line  permitting  electric  trains  to  pass  through 
the  centre  of  these  three  more  important  towns  were  constructed  ; 
inclusive  of  detours,  the  total  length  of  main  line  single  track  is 
104-0  miles,  with  approximately  16  miles  of  clcctriiied  second  track 
and  sidings. 

Except  for  3  miles  of  600-volt  trolley  in  Portland,  the  operating 
potential  is  1,550  volts.  Construction  was  actively  undertaken  in 
July,  1912,  and  the  lines  were  put  into  operation  in  January,  1914. 

The  electrification  work  was  carried  on  during  the  operation  of  the 
road  by  steam,  resulting  in  much  "  lost  time  "  due  to  the  distance 
between  sidings  and  the  lack  of  frequent  telegraph  stations. 

In  general,  side-bracket  type  of  catenary  construction  is  employed, 
the  poles  being  placed  on  the  outer  side  of  curves.  High-tension 
transmission  lines  (13,200-volt)  are  carried  on  the  same  poles  a..o  the 
contact  system  between  Oswego  and  Dundee  and  between  Oswego 
and  Forest  Grove,  \ia  Beaverton,  their  total  length  being  47  miles. 
In  order  to  maintain  the  transmission  line  on  one  side  of  the  track, 
eross-span  construction  is  used  where  the  poles  come  on  the  inside 
of  curves. 

The  standard  pole  spacing  on  tangents  is  150  ft.  Over  25  per  cent. 
of  the  main  line  mileage  is  curved  track,  the  portion  between  Sher- 
wood and  Springbrook  being  exceedingly  crooked  ;  on  this  account, 
as  well  as  on  account  of  siding  and  cross-span  construction,  5,666 
poles  were  used,  or  an  average  of  54  poles  per  mile.  Construction 
was  further  made  more  difficult  by  the  presence  of  25,204  ft.  of 
trestle,  of  such  height  as  to  make  support  of  the  pole  on  the  trestle 
a  necessity. 

In  the  folIoAving,  the  costs  due  to  the  presence  of  a  high-t(insion 
line  on  the  poles  supporting  the  contact  system  have  been  eliminated 
as  not  being  relevant. 

Poles. — All  poles  are  nominal  9  in.  diam.  top,  cedar,  purchased 
imder  specifications  that  required  a  top  circumference  between 
27-^  in.  and  32|-  in.,  and  subject  to  inspection  at  destination  ;  it  was 
found  that,  unless  some  limitations  were  j^laced  on  contractors,  the 
term  "  9  in.  top  "  was  very  flexible.  The  standard  pole  length  for 
catenary  construction  is  35  ft.  ;  for  transmission  and  catenary, 
40  ft.  ;  local  conditions,  such  as  crossing  of  telephone  and  telegrajDh 
lines  by  the  transmission  line,  increased  these  lengths.  The  cost  of 
the  poles  at  the  hole  varied  from  £1.  15s.  for  a  35  ft.  pole  to  £2.  8s. 
for  a  55  ft.  pole. 

All  poles  were  given  two  thorough  brush  treatments  with  carbo- 
lineum  avenarius,  from  a  point  18  in.  above  the  ground  to  within 
3  ft.  of  the  butt.  The  preservative  was  applied  by  means  of  burjap 
fastened  to  the  ends  of  long  mop  handles  and  was  kept  hot  by  steam 
coils  placed  on  the  bottom  of  the  shallow  tank  over  which  the  poles 
were  rolled.  Steam  was  furnished  from  a  locomotive  and  approxi- 
mately one  gallon  of  preservative  (including  losses  due  to  leakage 
from  barrels  and  evaporation)  was  used  per  pole. 

Contact  Si/stetn. — The  details  of  the  materials  used  in  the  support 
of  the  contact  system  were  developed  by  the  Southern  Pacific 
Company  on  its  1,200- volt  suburban  system  at  Oakland,  Cal.,  some 
slight  modifications  being  made  to  meet  local  conditions.  Pole  and 
line  material  is  galvanised  or  Sherardised,  all  bolts  and  nuts  being 
given  the  latter  treatment.  The  increased  cost  of  galvanised  material 
was  deemed  to  be  warranted  on  account  of  increased  life  and  de- 
creased up-keep  in  a  region  where  rains,  winter  and  summer,  are  of 
frequent  occurrence. 

The  messenger  cable  is  •^-  in.  high -strength  (crucible)  steel  strand 
(15,000  lb.  breaking  strength),  strung  at  a  tension  of  approximately 
2,2001b.  at  70"F.  The  tensicm  in  the  4/0  grooved  copper  trolley 
wire  is  2,000  lb.  A  construction  train  was  used  to  erect  the  mes- 
senger and  trolley  wires  and  to  clip  in  the  hangers.  As  first  installed 
the  locknut  was  omitted.     The  threads  on  the  rods,  due  to  the  vibra- 

*  Abstract  of  a  Paper  read  bcfcrc  the  American  Institute  of  Electrical 
Engineers. 


tion  of  the  line,  began  to  strip,  and  the  locknut  was  added  to  over- 
come this  trouble,  which  it  lias  done.  The  standard  1.00  ft.  span 
weighs  1-1.52  lb.  per  foot. 

A  mechanical  clamp  hokls  the  messenger  in  the  groove  of  the 
insulator,  and  prevents  slipping  in  the  event  of  line  trouble.  The 
contact  system  is  further  anchored  every  half-mile  on  tangents,  and 
against  a  curve  at  each  end  thereof,  .so  as  to  take  the  strain  out  of  the 
curve.  Steady-braces  were  installed  ever\'  half-mile,  after  the  system 
was  placed  in  operation,  they  being  found  a  necessity  ;  on  cur\'es, 
the  pull-ofTs  have  a  steadying  effect. 

The  line  is  sectionalised  at  all  junction  points,  at  sub-stations,  and 
where  the  voltage  changes  from^l,.5.50  to  600,  a  .sectionalising  insu- 
lator being  used.  On  account  of  the  hard  spot  introducefl  in  the  line 
by  this  device,  a  section  break,  consisting  of  two  parallel  wires 
suitably  insulated  from  each  other,  is  being  developed. 

The  cost  of  a  mile  of  tangent  construction  was  £.300  for  material, 
labour  £440.  To  tiiis  must  be  added  the  usual  percentages  for  en- 
gineering, superintendence  and  contingencies.  Curves  and  sidings 
for  the  flivision  under  consideration  increased  these  costs  about  20 
per  cent.,  so  that  the  cost  of  the  average  mile  of  main  line  track 
(excluding  the  section  between  Sherwood  and  Springbrook,  where 
excessive  curvature  greatly  increased  construction  costs)  was  £510. 
This  figure  makes  no  allowance  for  construction  on  trestles, 
which  is  deemed  a  very  local  condition,  and  is,  therefore,  not 
included. 

Men  lived  in  outfit  cars,  rental  of  which  is  included  in  all  labour 
costs  ;  gasoline  section  cars  or  work  trains  were  used  to  transport 
the  crews  to  and  from  work,  the  average  run  being  not  more  thr.n 
3  miles. 

In  analysing  costs  of  material,  attention  is  called  to  the  fact  that 
freight  is  an  important  item,  especially  on  steel  products,  for  Pacific 
Coast  conditions.  Feeder  supports,  but  no  feeder,  are  included  in 
the  above  costs.  This  item  will  vary  with  sub-station  spacing,  line 
voltage  and  traffic  conditions. 

Curve  Construction. — Flexibilitj'  is  extremely  desirable  in  a  contact 
svstem  from  which  the  current  is  taken  by  roller  pantagraphs,  on 
account  of  the  inertia  of  the  collector,  and  at  no  place  in  the  line  is 
this  more  evident  than  at  curves.  As  first  constructed,  pull-ofT.'^  of 
i^ij- in.  steel  strand  (3,8001b.  breaking  strength)  were  used  between 
the  backbone  and  the  catenary  system,  and  a  maximum  deviation 
on  curves  of  6  in.  from  centre  line  of  track  was  allowed.  It  was 
found  that  a  pull-off  of  this  size  was  too  stiff,  especially  on  the  lighter 
curves  (up  to  6deg.),  and  Jin.  strand  (2.3001b.  breaking  strength) 
is  being  substituted. 

Maintenance. — The  system  was  placed  in  operation  on  January- 
18,  1914.  The  following  figures  on  mauatenance  apply  only  to 
the  period  from  October  1,  1914,  to  March  31,  1915  ;  the  contact 
system  being  almost  new:  Material  £160,  labour  £1,464;  total 
£1,624. 

In  addition  to  maintaining  the  contact  system,  the  crew  handles 
all  repairs  to  the  13,200-volt  transmisf^ion  line  and  2-5  miles  of  60.000- 
volt  transmission  line,  about  6  per  cent,  labour  in  addition  to  thr.t 
shown  in  the  above  tabulation  being  chargeable  to  this  item. 

Petr?l  section  motor  cars,  equipped  with  towers,  are  used  for 
maintenance,  the  crew,  where  possible,  taking  regular  trains  to  get 
to  and  from  work.  Because  of  the  short  period  under  operation,  it 
is  hardly  possible  to  analyse  the  work  done  in  maintaining  the  lines, 
say,  as  between  hangers,  messenger,  trolley,  feedera  or  special  devices, 
such  as  crossings,  section,  insulators,  steady-braces.  &c. 

As  an  indication  of  the  use  made  of  the  contact  system,  the 
following  figures  are  given  : — 

Average  train  miles  per  day  1 .4W^ 

Average  motor-car  miles  per  day :>.0-tl 

Average  trail-car  miles  per  day    5b(» 

Weight  of  motor  car,  tons -'3 

Weight  of  trail  car,  tons    ^^ 

Schedule  speed,  miles  per  hour 20 

Average  running  cur: ent  per  motor  car   200 

Current  Collectors.— In  closing,  a  few  words  may  be  of  interest  AS 
regards  the  results  being  obtained  with  the  current  coHectors.  An 
improved  system  of  lubrication  was  devised  by  Mr.  E.  Sears.  sui>er- 
intendent  of  electrical  equipment  ;  this,  together  A^th  the  substi- 
tution of  roller  bearings  for  the  graphite  bushings  originally  furnished, 
has  made  possible  the  costs  per  1 ,000  motor-car  miles  for  the  period 
January  1,  1915,  to  April  14.  1915  of  £14.  "  Welsh  "  oil,  at  7d. 
per  gallon,  is  used  for  lubrication. 

Collectors  are  made  of  5  in.  (outside  diameter)  steel  tubing  with 
i.'ir  in.  wall,  and  operate  at  a  pressure  against  the  wire  of  from  30  lb. 
to  35  lb.     The  wear  on  the  trolley  wire  to  date  has  been  inapprccio  ble. 
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CORRESPONDENCE. 


THE  DOTT.LE  DYNAMOMP^TER  WATTMETER. 

TO  THE  EDITORS  OF  THE  ELECTRKIAX. 

I  should  like  to  express  my  appreciation  'of  Dr.  Drvsdale's 
valuable  articles  appearing  in  recent  issues  (January  ]4th. 
21st  and  28tb)  of  The  P^lectriciax,  on  the  double  dynamo- 
meter wattmeter.  They  come  appropriately  at  the  nioment 
when  the  country  is  slowly  and  only  too  reluctantly  becoming 
awake  to  the  need  of  preparation  for  the  resumption  of  the 
commercial  war  with  Germany  which  is  temporarily  suspended 
by  the  naval  and  military  war. 

Great  Britain's  position  in  the  production  of  electrical 
instrmaents  is  not  one  to  be  proud  of.  It  is  tme  that  Great 
Britain  was  the  birthplace  of  electrical  measuring  instruments, 
and  is  second  to  no  country  in  contribution  to  the  development 
of  the  science  of  electrical  measurementi,  but  lier  jiroduction  of 
in.strument8  is,  in  quantity,  and  t<jo  often  also  in  (luality,  (luite 
unworthy  of  her  talents. 

Jn  spite  of  the  good  woik  which  continues  to  be  done  by  the 
select  few  ainongst  our  manufacturers,  much  of  the  design  of 
electrical  instruments  is  based  upon  rule  of  thumb,  whilst  the 
methods  of  manufacture  are  antiquated,  are  inadequate  to 
successful  production  in  (juantity,  and  fail  to  possess  any  com- 
pensating quality  of  precision. 

To  ray  mind  tliese  things  hang  closely  together  with  the  fact 
that  technically-trained  men  are  neither  sought  after  nor 
appreciated.  I  do  not  say  they  are  not  askd  for.  They  are 
asked  for,  but  so  small  is  the  accompanying  persuasion,  in 
terms  o^  immediate  salary  and  future  prospects,  that  the  asking 
is  usually  futile. 

Referring  jiow  to  Dr.  J)rysdale's  article,  I  have  read  with 
interest  the  ingenious  treatment  on  p.  024  (.January  11th)  of  the 
theory  of  the  double  wattmeter  for  three-phase  power,  and 
should  like  to  draw  attention  to  another  method  (which, 
tliougli  not  a  j)roof,  may  readily  be  developed  into  one)  for 
demon.strating  to  the  practical  engineer,  whose  theory  lias 
become  rusty,  that  tlie  sum  of  the  readings  of  two  wattmeters 
nuiy  be  made  a  measure  .of   any  three-phase  load. 

Every  engineer  knows  that  when  suj)j)lying  a  three-plia.se 
load  by  means  of  della-ronnected  transformers,  the  removal  of 
«uie  of  the  tran.^fonners  of  the  delta  is  j)ermi.ssible,  provided  the 
load  is  not  to<»  great,  in  <»ther  wonls  any  three-phase  load, 
balanced  or  unbalanced,  and  of  whati'ver  ])ower  factor,  n)ay  be 
HU])plied  from  an  open  delta  source.  It  is  obvious  that  the 
niif/)iif.  from  such  a  source  is  given  bv  the  sum  of  two  watt.met(>r 
readings,  one  lu.iking  after  each   anu  of  the  t»pen  delta,  thus: 


/, 


our^ce  of  Supplu^ ' 


Sou' 


Three  -phase 
Lo3d 


iiiid.  of  joiirse,  the  out  put  of  tlie  source  <»f  supply  is  the  input 
1o  t lie  load. 

I  liis  method  of  denioiustrution  serves  ])ot>  only  to  satisfv  the 
])rju!tical  man  u.s  to  the  (M)rrectne8H  of  the  two  wattnieici 
method,  but  ulwt  to  remind  him  of  tin*  wiring. 

1  am  greatly  struck  by  the  neat  ])ro(if  given  on  ]).  5.",<.( 
(January  21sf)  of  Dr.  \VesU»nH  method  of  compon.Hating  tor  the 
eflfect  of  mutual  interference  between  the  romponent  systems 
(tf  a  double-dyiianionuter  wattmeter.     In  spit^  o(  Dr."  Drys- 

(lales  exi)lanation  I  did  not  reali.se.  on  fir-'  ■      '• '     -     *..f. 

tliat  the  symboLs  /i  and  /  meHnt  ni.slitiilaiic  ,t.. 

theref(»n>.  the  proof  ujipliea  not  only  to  the  oontuiuous-current 
ea.se,  but  is  (juii.,.  general  i)rovide<l  the  roeHieients  of  mulual 
interfeivuce  are  ecjual.      It  .>*eems  to  me  espe«  lallv  wppnipiiat. 
to  empliiVHiKe  the  general  natun?  of  tlic  jir.M»f  l»f»ca»He  of  the 


peculiarly  intere.sting  way  in  which  the  compensation  operates 
in  the  case  of  three-phase  loads. 

In  a  balanced  three-pha.se  load  of  power  factor  unity,  the 
average  value  of  the  interference  torque  when  the  ordinary 
unccmipensated  two  wattmeter  connection  is  used  is  zero, 
because  Ej  and  £"2  are  as  vectors  at  right  angles  respectively 
to  1 2  and  /j.  The  introduction  of  Dr.  Weston's  compensation 
has  a  two-fold  effect ;  it  brings  each  pressure-coil  current  more 
nearly  into  phase  with  the  line  current  (in  the  same  wattmeter), 
and  simultaneously  disturbs  the  quadrature  relationship 
between  Ei  and  lo,  and  E^  and  Ii-  The  first  effect  tends  to 
increase  the  wattmeter  reading  whilst  the  second  effect  tends 
to  an  exactly  equal  degree,  to  reduce  it.  The  compensation 
device  may  be  thought  of  as  introducing  an  interference  torque 
and  simultaneously  neutrali.sing  it. 

lender  no  condition  of  load  can  the  compensation  device 
lead  to  error,  but  care  should  be  taken  to  remember  that  when 
t,;king  a  reading  upon  one  only  of  the  wattmeters  rhe  pressure 
circuit  of  the  other  wattmeter  .should  be  opened. 

Ill  conclusion,  may  I  say  that  I  look  forward  with  much 
interest  to  the  multiple  range  alternating-current  ammeter 
which  Dr.  Drysdales  Paper  seems  to  foreshadow. 

London,  Feb.  6.  F.  M.  Dentok. 


LEGAL  INTELLIGENCE. 


Allen  West  &  Co.  v.  British  Westinghouse  Co. 

Alleged  Infringement  Action  Fails. 

On  the  10th  inst.  Mr.  Justice  Astburj'  heard  thi.*?  action  by  plaintiflFs  for 
an  injunction  for  alleged  infringement  of  a  registered  design. 

Plaintiffs  said  they  were  the  registered  proprietors  of  the  copyright 
in  a  design  of  controller  fingers  for  electrical  machinery,  and  defendants 
had,  without  their  licence  or  written  consent,  infringed  tlie  copyright,  and 
as  an  instance  of  the  infringement  plaintitfs  referred  to  the  supply  by 
defendants  to  the  Admiralty  of  controller  fingers  for  use  on  niachinerj- 
installed  in  a  boiler  shop  in  a  dockyard  in  the  latter  part  of  1914  or  the 
beginning  of  101.5.  Defendants  denied  the  alleged  infringement  and  said 
the  design  was  invalid,  and  it  was  not  new  or  original  at  the  date  of 
registration.  They  also  pleaded  prior  publication  and  prior  common 
general  knowledge  ;  they  said  the  design  had  been  ])ublished  in  this 
countrj-  prior  to  i)iaintiffs"registration  by  the  publication  of  a  drawing  )\v 
Kol)ert  Kriedrich  Bacrlocker,  of  the  \Vestinghou.se  Works  at  Trattord 
Park,  defendants'  engineer  in  1900.  and  by  publication  of  the  drawing  hy 
defendants  to  their  workmen  in  the  ordinary  course  of  their  trading 
between  March.  19<Jn,  and  March,  1910.  JJefendants  also  said  the  design 
of  plaintiffs  hid  been  anticipated  by  the  manufacture  and  sale  by 
defendants  to  the  Cargo  Fleet  Iron  Co.  in  1910  of  17  controllers  with 
(untroller  fingers.  Defendants  had  a  motion  to  expunge  plaintiffs" 
design  from  tin;  register  of  designs. 

Mr.  Colefax.  K.C..  and  Mr.  C.  Terrell  appeared  for  plaintiffs  and  Mr. 
Walter,  K.C..  and  Mr.  .1.  H.  Cray  for  defendants. 

.Mr.  CoLKF.w  said  the  action  dealt  with  controller  fingers  which  were 
UHed  in  eleetrical  ajipliances  in  conjunction  with  a  disc.  j)art  of  the  con- 
ducting surface  of  which  was  cut  away,  and  the  idea  was  that  one  was 
able  to  put  in  more  or  less  resistance.  The  infringement  and  the 
r(<gistered  design  were  the  same,  except  in  one  respect,  namely,  that 
where  the  spring  went  in,  defendants  had  dispensed  with  a  shoulder  or  a 
thickening  oft  he  metal.  The  explanation  for  that  was  that  the  AdniiraHy 
rc'iuested  a  certain  ninnber  of  manufacturers  to  tender,  and  ultimately 
the  .\dmiralty  adopted  as  their  approved  pattern  the  rc>gistered  design  in 
that  ease.  Defeuflanls  accepted  an  order  from  the  .Vdmiralty  to  supply 
X\w  Approved  .Vdmiralty  pattern,  and  in  fulfilling  tjiat  order  they  sent  the 
infringing  articles  on  \vhi(  h  ])laintifTs  relied  in  the  ca.'-c.  Therefore,  it 
wa.H  not  remar*.able  that  the  infringing  article  fitted  aImo.st  preci.sely  on 
tlir  iegist<Ted  doiign.  The  commercial  value  of  the  registered  design 
<oMM.stcd  in  the  very  considerable  economy  of  space  by  iLsing  that 
particular  shape  which  plaintiffs  had  made  the  subject  of  their  registra- 
tion as  contra-sted  for  example  with  the  alleged  prior  use  and  design. 

.Mr  Wm.  DrnpKu.  said,  from  the  point  of  view  of  economy  of  .space 
in  the  comjMisition  of  the  controllers  according  to  the  registered  dwign. 
h"  saw  no  difference  between  the  fingers  of  plaintiffs  and  tho.se  of  dr- 
frndnnts. 

«  apt.  Wkst  said  he  attributed  the  success  of  their  particullw  finger  to 
the  sha|>e  of  the  article,  and.  in  particular,  its  economy  of  space. 

-Mr.  .1.  H.  (Ji'.AV  .submitted  on  behalf  of  deh>ndants  that  the  design  in 
quistion  was  wholly  wanting  in  subject  matter,  ami.  in  the  seixmd  place. 
ver  eonNtrueti«tn  was  put  ujwin  the  design,  there  had  been  no 
■  lit. 

.Mr.  .Umf.s  SwiMiiBXK  said  he  could  find  no  economy  of  space  in 
plAuitifTH*  de<>ign  over  defendants*. 
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Mr.  W.  Bennett  said  the  alleged  infringing  article  was  supplied  in  1910 
by  defendant  company  to  the  Cargo  FltM-t  Iron  ('<).,  and  that  the  article 
was  working  satisfactorily,  was  proved  by  the  fact  that  they  had  received 
repeat  orders  from  the  same  company.  The  spring  finger  was  the 
standard  adopted  by  the  British  Westinghouse  Co. 

His  LoR7)SHiP  said  the  question  was  whetlxT  the  registered  design  was 
;ui  original  design  or  mei'.'ly  a  workshoj)  alteration,  such  as  a  competent 
workman  would  make  in  a  particular  article. 

Capt.  West,  recalli'd,  said  the  problem  of  th('  economy  of  apace  in  the 
design  was  a  very  dilHcult  one  to  solve,  and  it  took  him  and  several  work- 
men several  months  to  solve. 

Cross-examined,  Mr.  Bacrlocher.  who  was  previously  in  defendants' 
employment  and  afterwards  with  plaintiffs,  had  a  voice  in  the  designing 
of  the  finger  in  question. 

His  Lordship  gave  judgment,  and  said  it  was  most  important  to  bear 
in  mind  that  the  patent  laws  were  not  intended  and  should  not  be 
allowed  to  paralyse  or  impede  the  natural  growth  and  development  of 
manufacture,  which  they  were  intended  to  benefit.  He  thought  that  the 
present  case  rested  upon  the  question  whether  the  difference  in  the 
registered  design  of  the  right-angled  support  finger  was  or  was  not 
sufficient  to  make  it  an  original  design  within  the  meaning  of  the  Act, 
or  whether  on  the  contrary  it  was  not  an  ordinary  and  natural  alteration 
of  the  shape  of  a  known  article  for  fitting  it  into  a  case  or  apparatus  in 
which  it  was  desired  that  it  should  work.  He  thought  that  the  pattern 
of  the  finger  in  the  anticipation  could,  if  it  was  reasonably  adjusted,  be 
made  to  fit  into  a  space  as  small  for  all  practical  purposes  as  the  finger 
shown  in  the  original  design.  The  alteration  was  not  sufficient  subject 
matter  for  a  registered  design,  and  the  design  in  q:uestion  was  therefore 
not  valid.  He  gave  judgment  for  defendants  in  the  action  and  motion, 
with  costs. 

A  stay  of  execution  was  granted. 


Motor  Purchase  Dispute. 

Last  week  before  his  Honour  Sir  W.  Lucius  Selfe,  in  the  West  London 
CountyCourt,  the  Electric  Generator  Co.  sued  Mr.  H.  Jackson,  engineer, 
for  £11.  10s.,  balance  of  hire  of  an  electric  motor,  and  £6  for  a  starter. 

It  was  stated  that  in  October,  1914,  defendant  went  to  plaintiff'd 
works  and  hired  a  motor,  the  price  of  which  was  £11.  10s.,  at  £3.  15s.  a 
quarter,  with  the  option  of  purchase.  He  also  had  a  starter,  the  price 
of  which  was  £6.  One  quarter's  hire  (£3.  15s.)  had  been  paid  in  advance, 
and  plaintiffs  also  claimed  5s.  for  the  carriage  of  the  motor  and  starter 
to  defendant's  premises. 

Defendant  admitted  the  hire  of  the  motor,  but  said  that  he  was  to  have 
the  option  of  purchase  any  time  up  to  the  end  of  the  first  year.  In 
November,  1914,  he  saw  Mr.  Hunter,  the  managing  director  of  the 
plaintiff  company,  and  arranged  with  him  to  purchase  the  motor  which 
suited  his  requirements — he  was  working  on  some  patents  for  electrical 
machinery.  He  did  not  buy  the  starter,  it  was  brought  by  Mr.  Hunter 
to  start  the  motor  at  first,  and  had  not  been  used  since.  He  was  to  be 
allowed  half  the  first  quarter's  hire  off  the  price  if  he  purchased  the  motor. 

After  hearing  the  evidence,  his  Honour  gave  judgment  for  plaintiffs 
for  £10.  3s.,  and  costs  (deducting  half  the  first  quarter's  hire),  payable  in 
two  monthly  instalments. 


Munitions  Case. 

The  General  Munitions  Tribunal  for  the  London  and  S.E.  Division  has 
given  its  decision  on  a  complaint  by  Messrs.  Evershed  &  Vignoles(Ltd.), 
against  Messrs.  "Wm.  Cubitt  &  Co.  (branch  of  Holland,  Hannan  &  Cubitt). 

In  giving  his  decision  the  chairman  (Sir  Robt.  Wallace,  K.C.)  said 
that  they  had  heard  very  fully  the  question  of  all  the  different  cases 
which  had  come  before  them.  The  first  question  which  arose  was  not 
the  question  of  leaving  the  service,  but  whether  under  sec.  7  an  offence 
had  been  committed  by  respondents.  In  their  opinion  it  had  been  quite 
clearly  established  that  the  complainants  came  within  the  terms  of  the 
Act  of  Parliament  and  that  the  workmen  were  engaged  in  war  work,  that 
they  left  without  the  consent  of  their  employers  and  that  they  had  not 
obtained  from  the  legal  tribunal  a  certificate  of  discharge  and  that  they 
had  all  been  taken  into  the  employment  of  respondents.  It  was  quite 
clear  that  an  offence  had  been  committed.  It  was  suggested  before  the 
tribunal  determined  what  penalty  should  be  imposed,  that  an  appli- 
cation for  leaving  certificates  by  the  workmen  should  be  made  to  the 
tribunal,  and  that  cour.se  was  allowed  to  be  adopted.  The  penalty 
depended  largely  on  the  conduct  of  the  parties.  Having  heard  all  the 
witnesses  called  by  respondents  and  the  men,  they  did  not  want  to  hear 
any  evidence  on  behalf  of  Messrs.  Evershed  &  Vignoles.  As  regards  two 
of  the  apphcations  for  leaving  certificates,  those  were  now  unnecessary, 
the  workmen  having  left  complainants  over  six  weeks  ago.  As  to  the 
other  two,  it  was  four  weeks  since  they  left  Evershed  &  Vignoles,  and 
only  two  weeks  remained  before  certificates  would  be  unnecessary.  They 
did  not  take  the  view  that  certificates  of  discharge  were  unreasonably 
withheld.  At  the  suggestion  of  the  tribunal  Messrs.  Evershed  &  Vignoles 
left  the  matter  of  those  two  workmen  in  the  hands  of  the  tribunal  and 
they  did  not  ask  that  they  should  be  ordered  to  return  to  their  employ- 
ment. They  made  no  formal  order  in  the  matter,  leaving  Messrs. 
Evershed  &  Vignoles,  as  a  matter  of  favour,  to  grant  t]w  certificates  of 
discharge  in  those  two  cases.     The  taking  on  of  the  four  workmen  was 


a  deliberate  offence  against  the  Act  and  not  done  in  ignorance.  The 
manager  of  Wm.  Cubitt  &  Co  admitted  that  when  the  first  man  applied 
for  work  questions  were  asked  and  he  was  informed  that  no  leaving 
certificates  had  been  obtained  ;  he  was  aim  informed  that  they  had  been 
engaged  on  war  work.  There  was  no  doubt  that  Welsh,*  who  was 
formerly  in  Messrs.  Evershed  &  \'ignoIes'  employment,  was  the  medium 
through  whom  those  men  wen-  engaged.  It  was  a  very  bad  case  indeed 
and  they  fined  respondents  £15  in  each  case,  with  10  guineas  co.sts. 


Breaclies  of  Colliery  Regulations. 

At  Hamilton  last  week  Robt.  Hutchison  and  Andrew  Bhaw  were 
charged  with  contravening  the  Mines  Act.  The  charge,  which  arose  out 
of  a  *atal  accident  in  Bordykes  Collierj-,  Blantyre,  on  Aug.  17  last,  was 
that  a  fall  of  stones,  blaes  and  debris  having  taken  place  in  one  of  the 
scams  on  Aug.  16,  and  an  unarmoured  electric  caV^le  having  been  brought 
down  and  covered  by  the  debris,  the  accused  negligently  and  wilfully 
asked  and  allowed  several  workmen  to  clear  and  red  the  fall  while  the 
electric  current  was  still  on  the  cable,  whereby  the  lives  of  the  men  were 
endangered  and  one  was  killed  by  making  contact  with  the  cable.  They 
were  further  charged  with  having  failed  to  report  the  fall. 

The  defence  was  that  the  firemen  had  conformed  to  a  practice  general 
in  most  of  the  Lanarkshire  collieries — viz..  that  when  a  live  cable  was 
brought  down  by  a  fall  and  covered  the  current  was  not  switched  off  if  the 
firemen,  as  they  were  in  this  case,  were  satisfied  that  the  cable  was  unin- 
jtued,  and  that  a  fall  was  not  reported  so  long  as  it  did  not  release  noxious 
gases  or  impair  the  ventilation  and  general  safety  of  the  mine.  Both  the 
accu.sed  declared  that  they  were  satisfied  that  none  of  the.se  things  was 
affected  by  the  fall,  and  that  having  warned  the  workmen  that  the  cable 
was  "  live  "  there  should  have  been  no  real  danger  in  clearing  the  debris. 

Sheriff  Shennan,  who  deferred  judgment,  gave  his  decision  on  Wed- 
nesday last.  He  found  in  regard  to  Hutchison  that  so  far  as  the  cable 
was  concerned  no  blame  attached  to  him,  and  that  the  course  he  adopted 
was  not  dangerous  so  long  as  the  workmen  observed  reasonable  precau- 
tions. The  plan  adopted  was  to  clear  away  the  debris  from  the  side  of 
the  road  furthest  away  from  the  cable.  As  that  was  done  the  soft 
material  kept  falling  away  towards  that  side,  and  by  the  time  the  men 
came  very  near  the  cable  it  should  have  been  possible  to  lift  it  by  hand 
and  replace  it,  so  as  to  hang  it  on  the  side  of  the  road.  Hutchison  warned 
the  men  that  the  current  was  on  so  that  they  might  exercise  caution. 
That  could  not  be  urged  against  him  as  proving  that  there  was  danger. 
There  were  many  unavoidable  dangers  in  coal  mining,  and  it  was  part 
of  the  duty  of  a  careful  fireman  to  keep  on  warning  the  men  to  be  cau- 
tious. The  Sheriff,  however,  considered  that  Hutchison,  through  a 
misunderstanding  of  his  duty,  had, failed  to  comply  with  the  statutory 
requirements  in  regard  to  the  state  of  the  roof  where  the  fall  took  place. 
He  ought  to  have  mentioned  in  his  report  that  the  roof  was  defective 
there.  He  found  this  part  of  the  charge  jwoved,  but  dismissed  respondent 
with  an  admonition.     He  found  the  charges  against  Shew  not  proven. 


At  Pontypridd  on  the  8th  inst.  Jas.  Steele,  manager  of  the  Duffryn- 
Llantwit  CoUiery,  appeared  to  six  summonses,  charging  him  with  failing 
to  appoint  in  writing  an  electrician  and  with  other  breaches  of  the  Home 
Office  Electrical  Regulations  of  the  Coal  Mines  Act,  1911. 

It  was  stated  that  in  June  last  the  electrician  was  killed  by  electric 
shock  at  the  colliery,  and  the  two  inspectors  who  afterwards  visited  the 
place  called  the  attention  of  the  manager  to  numerous  breaches  of  the 
regulations.  They  visited  the  colliery  again  in  November,  and  found 
that  most  of  the  breaches  had  not  been  piit  right. 

For  defendant,  it  was  said  that  the  sole  reason  for  the  technical  breaches 
of  the  regulations  was  that  the  manager  had  been  unable  to  get  an 
electrician. 

The  Stipendiary  said  the  summons  for  not  appointing  an  electrician 
would  be  adjourned  for  tlu'ee  months,  so  that  steps  could  be  taken  to  get 
a  competent  man.  In  the  case  of  failing  to  provide  efficient  ueans  for 
indicating  any  defect  in  the  insulation  system  a  fine  of  £1  was  imposed, 
as  there  had  been  delay  in  fixing  the  instrument  pm-chased  for  that 
purpose.     The  other  summonses  were  dismissed. 


E.  Price  v.  Hammersmith  (London)  Borough  Council. 

On  Monday  last  Mr.  Justice  Rowlatt  gave  judgment  in  this  case,  in 
which  plaintiff  sought  to  recover  damages  in  respect  of  a  fii-e  that  occurred 
at  his  premises  through  (as  he  alleged)  the  fault  of  defendants'  electrical 
installation. 

In  giving  judgment  his  Lords'hip  said  that  plaintiff  sought  torecover 
damages  in  respect  of  a  fire  that  broke  out  in  a  laundry,  and  defendants 
were  sued  as  the  corporation  which  supplied  the  laimdiy  with  electricity. 
It  appeared  that  the  fire  broke  out  in  the  sorting  room  of  the  laundry, 
where  the  service  main  (which  belonged  to  defendants  and  for  w.iich 
they  were  responsible)  entered  the  fuse  box  and  meters,  which  were  con- 
nected at  a  point  where  plaintiff's  o.wn  wii-es  began,  and  for  which  defen- 
dants were  not  responsible.  The  first  question  was  whether  the  fire  broke 
out  in  the  service  main  belonging  to  defendants,  on  defendants'  side  of  the 
fuse  box.  On  that  question,  and  on  that  alone,  he  had  been  adckessed  by 
counsel.  Defendant's  cun-ent  came  from  their  electricity  station  through 
that  service  main,  which  entered  the  sorting  room  of  the  laundry  imder 
the  wall,  where  it  was  bent  from  a  horizontal  into  a  vertical  direction. 
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It  then  went  up  inside  of  the  wall,  to  which  it  was  attached  by  staples,  for 
2  ft.  or  3  ft.,  and  then  jtLst  under  the  fu.se  box  it  turned  again  to  a  hori- 
zontal position  and  entered  the  fuse  box  by  a  hole  in  the  side  of  it.  The 
conductors  were  attached  to  two  terminals  of  the  fase  box.  One  wire 
went  through  the  meter  and  through  the  hou.sc.  When  the  fire  happened 
the  position  was  as  follows  :  The  fu.se  box  with  its  scaling  chamber  and 
the  meter  had  both  fallen  to  the  ground,  and  had  been  separated  from 
each  other,  and  the  meter  was  separated  from  the  service  main.  The 
fase  box  had  one  of  its  fuses — that  carrying  the  current — intact,  and  the 
other  was  broken  but  was  not  fu.sed.  The  wire  which  carried  the  current 
had  been  released  from  the  fastening  in  the  fuse  box.  That  wire  showed 
some  slight  sign  of  fusing.  Th"  facts  as  to  the  comment  ement  of  the  fin- 
were  as  follows  :  Plaintiff  went  round  his  premises  at  S,  9  and  between 
iO  and  10:;{0.  Two  carmen  left  a',  about  10:l.j.  and  about  fiv<-  minutes 
after  that  plaintiff  heard  the  crash  of  breaking  glass,  and  about  10:;{7 
tho  fire  seemed  to  plaintiff  to  be  "  roaring."  The  sorting  room  cont  ained 
combustible  articles  and  material,  and  the  question  was  wheth'r  those 
articles  took  firo  anfl  burned  the  cable,  or  whether  the  cable  took  fire 
itself.  Inti-resting  theoretical  evidence  and  opinions  had  been  j)ut  f  jrwa;  d. 
Plaintiff  had  given  an  interesting  and  clear  thf-ory  as  to  th<-  fire.  I)ut  it 
was  necessary  to  be  careful  in  dealing  with  purely  t  heoretical  suggestions. 
Tho  cable  its.jlf  was  a  good  cable  ;  there  was  eviflenco  that  it  had  been 
tested  and  that  there  was  nothing  wrong  with  it  or  with  the  system  under 
which  it  was  installed,  and  there  was  no  defect  to  which  that  fire  could  be 
traced.  There  was  no  evidence  given  as  to  external  injury.  He  thought 
iti  had  not  been  miwle  out  that  ])laintif!'s  fire  commenced  in  defendants' 
Bcrvico  mains.  He  did  not  think  plaintiff  had  proved  his  ca.sc.  It  was 
afire  which  must  remain,  in  his  judgment,  one  of  unknown  and  mysterious 
origin.  It  had  not  been  shown  to  him  how  it  happened.  He  knew  quite 
well,  where  there  was  apparently  no  external  cause  of  a  fire  and  there  was 
eloctrioity  in  tho  place,  and  the  .service  main  was  found  to  bo  burned,  that 
one  was  ajit  to  say  that  it  must  have  been  the  electric  current  which 
started  that ;  but  that  was  only  guessing,  and  ho  did  not  think  that  he 
was  entitled  to  adopt  that  intellectual  process.  Plaintiff  had  not 
reasonably  convinced  him  by  the  evidence  that  that  firo  was  caused  by 
the  electrical  main,  and  he  could  not  say  how  tho  fire  began.  Under  tho.se 
circum.stancesthc  onus  was  on  plaintiff,  and  Iv  mu.st  say  that  he  ha<l  not 
proverl  his  case,  and  therefore  there  must  be  judgment  for  defendants, 
with  coHtH. 
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COMMERCIAL  TOPICS. 


The  Association  of  Municipri  Electricfjl  Engi- 
neers recommends  that,  as  a  mea.ns  of  avoiding 
,  the  possibility  of  purchasing  articles  of  alien 
■  enemy   manufacture,    the    Governm.ent   should 
compile  and  publish  an  authoritative  list  of  the 
films  concerned  in  the  supply  of  these  goods. 


Municipal 
Councils  and 
Alien  Enemy 
Goods. 


Trading  with 
the  Enemy. 


Electric  Power  as 
a  Factor  in 
Capturing  Trade. 

United    States 


In  connection  with  the  administration  of  the 
Trading  with  the  Enemy  (Amendment)  Act  of 
1916  the  Board  of  Trade  have  appointed  Mr. 
Ernest  R.  Moon,  C.B.,  K.C.  (chairman),  the  Hon.  John  D.  Fitz- 
gerald, K.C.,  Sir  Geo.  Croydon  Marks,  M.P.,  and  Mr.  Gershom 
Stewa,rt,  M.P.,  to  be  a  committee  to  advise  them  on  matters  arising 
under  the  Trading  with  the  Enemy  (Amendment)  Act,  1916.  The 
secretary  to  the  committee  is  Mr.  W.  P.  Bowyer.  All  communica- 
tions should  be  addressed  to  the  Board  of  Trade,  38-39,  Parliament- 
street,  London,  S.W. 

The  only  comment  we  have  to  make  upon  the  composition  of  the 
a.bove  Committee  is  that  it  seems  to  be  scarcely  representative  of  the 
trade  and  commerce  of  this  country.  Sir  Geo.  Croydon  Marks  is  an 
authority  on  patent  law,  and  Mr.  Stewart  has  been  in  business  in  the 
Far  East,  but  why  must  50  per  cent,  of  the  Committee  be  lawyers, 
even  though  they  happen  to  be  eminent  representatives  of  the 
Parliamentary  Bar  ? 

*         *         *         * 

Mr.  E.  W.  Lloyd,  of  the  Commonwealth  Edison 
Co.  (of  Chicago),  and  President  of  the  National 
Electric  Light  Association  (of  New  York), 
recently  expressed  the  opinion  that  if  the 
was  going  permanently  to  acquire  some  of  the 
choicest  manufacturing  monopolies  of  Europe,  electricity  would 
be  the  factor  which  would  bring  this  result  about.  The  following 
is  an  abstract  of  Mr.  Lloyd's  views  :—  • .  '  ; 

There  is  no  indication  (said  Mr.  Lloyd)  that  the  electric  power  business 
has  reached  the  saturation  point  in  any  American  city.  The  companies 
managed  by  modern  electric  light  and  power  men  with  modern  methods 
cannot  help  but  increase  their  business.  In  every  line  of  manufacturing 
electricity  is  impressing  itself  more  f  nd  more  strongly  and  especially  so 
since  the  European  war  has  thrown  into  our  hands  opportunities  for 
electricalmanufacturing  in  which  Germany,  France  and  England  formerly 
held  the  balance  of  power.  Better  steel  is  wanted  and  the  demand  for 
lighter  parts  has  necessiated  the  use  of  electrically  manufactured  steel 
in  increasingly  large  quantities.  In  a  recent  tour  of  +hc  country  I  noted 
the  great  growth  in  the  electrolj'tic  production  of  metals,  particularly 
zinc  and  copper.  I  feel  quite  certain  in  saying  that  there  will  be  a  re- 
mendous  increase  in  the  demand  for  central  station  power  in  the  near 
future.  Already  the  demand  for  manufacturing  is  such  that  individual 
consumers  using  25,000,000  kw.-hours  of  current  annually  are  quite 
common.  The  manufacture  of  chemicals  by  electric  power  is  already 
being  done  in  this  country,  although  but  little  is  yet  being  said  in  regard 
to  it,  but  plans  based  on  production  of  these  chemicals  on  a  large  scale 
are  rapidly  being  matured.  Norway  is  utilising  large  amounts  of  water- 
power  in  the  electrochemical  industries  and  Germany  is  now  using  electric 
current  to  obtain  a  supply  of  nitrates.  The  United  States  Government 
is  being  urged  to  utilise  our  available  water-power  in  the  manufacture  of 
nitrates  as  one  phase  of  its  programme  of  preparedness. 


Land  Settlement    ^^""^^  ^\''  ""J^  ^^'■'>'  t^.d'^^"^-''  ^he  problexn 
J.      „  ...  arising  out  of  the  various   profjo.sals   which  arc 

J  „  .,  now   being  put  forward  for  the  settlement  of 

and  Sailors.  '.  ,,    ^,-    , ,   ,       , ,.  ,      •, 

partially   disabled     soldiers    and    sailors    uix)n 

the  land  m  the.se  islands.  Electrical  engineers  in  this  country' 
have  had  few  opportunities  of  bringing  within  the  reach  of  the  agri- 
culturist many  comp£,ratively  inexpensive  time  and  labour  .saving 
contrivances  and  many  comfort-giving  appliances  of  a,n  electrical 
nature.  The  distribution  of  electric  power  on  the  countryside  ha;i 
failed  to  make  any  progress  or  is  confined  to  comparatively  limited 
suburban  areas.  The  advantages  of  the  electric  service  from  cen- 
tralised power  stations  has  not  yet  been  placed  within  the  reach  of 
country  dwellers.  We  hope  that  the  small  isolr.ted  plant  which  is  now 
becoming  standa.rdised,  and  therefore  available  at  small  cost,  will 
not  be  lost  sight  of  under  this  new  scheme  which  the  Government  is 
fostering.  The  Home  Office,  the  Board  of  Trade  and  the  Board  of 
Agriculture,  in  consultation  with  the  War  Office  and  the  Admiralty, 
have  this  matter  of  land  settlement  in  hand,  and  there  must  be  a 
number  of  officials  towhom  the  advantages  of  labour-saving  appliances 
are  well-known.  Not  a  few  of  our  disabled  fighting  men  will  be 
engineers  or  mechanics  who  have  had  some  experience  or  direct  know- 
ledge of  modem  machinery  or  appliances.  While  in  the  abstract 
they  may  disapprove  of  the  idea  o2  being  settled  on  the  land,  they  are 
more  likely  to  take  kindly  to  the  project  if  there  is  a  prospect  of  the 
introduction  of  machinery^'to  do  a  lot  of  the  drudgery  and  also  to 
furnish  light  and,  perhaps,  heat  mider  hj'gienic  sanitary-  and  safe 
conditions. 


The  War 
and  Labour 


The  war  is  already  responsible  for  many  ehange.s 
in  our  national  affairs.     It  is  likely  to  bring 
^     .       _^     .  about  a  complete  revolution  in  our  methods  of 

having  Devices,    j.^^^    ^^^    ^    ^j^^    conduct    of    home    affairs 

generally.  We  have  on  previous  occasions  emphasised  the  necessity 
for  giving  the  utmost  prominence  in  the  public  mind  to  the  value 
of  the  electric  service  in  minimising  mrjiy  distasteful  domestic 
operations  which  in  pre-war  days  were  entrusted  to  highly  paid 
labour.  This  class  of  labour  has  almost  disappeared,  and  it  is 
doubtful  whether  it  will  be  capable  of  recruitment  again  after  the 
war.  An  importance,  which  may  almost  be  said  to  have  become 
national,  therefore  attaches  to  domestic  electrica.1  appliances  which 
previous  to  the  war  were  regarded  as  luxuries.  We  have  in  mind 
particularly  the  domestic  electric  vacuum  cleaner.  On  another  page 
we  describe  and  illustrate  in  some  detail  one  of 'these  patterns  of 
cleaner,  which  seems  to  uf  to  remove  one  of  the  chief  objections  to 
this  class  of  electrical  appliance.  The  makers  have  succeeded  in 
fitting  an  interchangeable  motor  fan  which  can,  if  required,  be 
replaced  should  the  user  move  into  a  district  having  a  voltage 
differing  from  that  in  which  he  previously  resided.  This  is  a  great 
step  forward.  Coupled  with  it  must  be  considered  the  comparatively 
low  price,  in  this  case  a  matter  of  seven  guineas,  at  which  the  machine 
is  offered.  In  the  present  state  of  the  domestic  labour  market  such 
a  figure  is  not  an  expenditure,  but  an  investment,  and  if  the  public 
can  be  m.ade  to  realise  this  they  will  becon.c  possessed  of  an  extremely 
valuable  aid  to  the  solution  of  the  domestic  problem.  The  cleaning 
of  carpets,  hangings,  upholstery  and  other  household  fabrics  is  closely 
allied  with  the  portable  suction  cleaner.  Wo  should  very  much  like 
to  see  a  campaign  instituted  by  the  Developmert  Committee  of  the 
LME.A.  to  bring  these  unportant  facts  to  the  notice  of  a  waiting 
public. 


Trade  after 
the  War. 


There  was  an  important  discussion  on  the 
question  of  trade  after  the  war  at  the  annual 
meeting  of  members  of  the  Manchester  Chamber 
of  Commerce  on  Monday.  The  report  of  the  directors  expressed  the 
view  '•  that  the  Manchester  Chamber  of  Commerce  adheres  to  the 
policy  of  Free  Trade— not  a  doctrinaire  Free  Trade,  but  Free  Trade 
for  the  purpose  of  admitting  imports  at  the  lowest  possible  cost, 
especially  raw  materials  and  semi-manufactured  articles,  which  are 
practically  the  raw  materials  of  various  trades,  and  resists  proposals. 
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for  protective  tariflFs,  seeing  that  these  tend  to  bolster  up  artiticialJ y 
inefficient  industry  at  the  expense  of  the  community." 

The  Prr-sident  of  the  Chamlier  (Mr.  R.  Norton  Barclay),  who  rinjvcd 
the  adoption  of  the  report,  pointed  out  the  dangers-  of  a  tariff  war.  He 
advocated  the  aholition  of  the  advantage.s  whieh  fierinaii  >hii)ping  lin'S 
had  hitherto  enjoyed,  the  need  for  more  effective  enfon  <-meiit  of  tl<' 
compulwjry  working  of  patents,  restrietion.s  on  the  establishment  of 
German  concerns  in  Great  Britain  and  her  overBca  iJominionB,  and  r  - 
forms  in  the  Consular  Service.  He  aLso  thought  there  should  be  a-i 
extension  of  banking  facilities,  and  he  emjihasiHed  th<-  nec'-^sity  f<.r 
improvement  in  scientific  and  technical  training  and  inetliod-,  and  th -ir 
ailaptation  to  commercial  ends.  The  amount  of  money  we  had  devoted 
to  scientific  education,  compared  with  Germany,  was  perfectly  ridiculous. 
He  trusted  that  means  would  be  found,  by  securing  greater  unification 
of  the  interests  of  capital  and  labour,  to  ensure  our  making  the  fullest 
un'-  of  our  producing  power  after  the  war.  That,  in  conjunction  with  a 
like  en(;rgy  in  the  scientific'  direction  of  industrj-,  would  secure  for  our 
nation  a  future  greater  than  our  jjast. 

.Mr.  H.  IJKKWK.N'T  SiMi'SON  movcd  an  amendment  that  the  memoran- 
dum on  trade  after  the  war  be  referred  back  for  further  consideration. 
The  memorandum  meant  that  there  was  to  be  Free  Trade  with  (Jermany 
aft'T  the  war,  but  it  would  tak«-  years  and  y«'ars  for  us  to  overtake 
(jcrmaiiy  in  the  matter  of  t<'chnical  education,  and  in  thi'  meantime  l-'re** 
Trade  would  reign  supremo  and  we  should  be  in  a  wf)rse  position  th^n 
ever. 

Air.  B.  Ia)Nobo'ITom  f Fleet romotors.  Ltfl.)  seconded  the  amcndm«i  t 
and  s|Kd  e  a.-  a  iiiaiiufaeti:rer.  He  roprosented  the  elclrical  ii;<hjstry.  ami 
thi-UKlit  that  the  trade  after  the  war  vitnlly  afjected  it.  He  had  e.xerci  ed 
the  right  f)f  a  member  of  the  Hiambcr  to  inspect  the  minutes  of  the  board 
meetings,  and  he  found  that  the  Special  Committee  on  Trade  after  the 
War  evidently  ( oniprised  12  .Mam  liester  member:-,  three  l^olton  members, 
two  Bury  and  two  Oldham  members,  and  one  Blackburn  member.  The 
(ommitteo  met  on  Jan.  17  and  appointed  a  sub-committee  to  draft 
proposals  on  the  lines  suggesto<l  by  one  director  for  submission  to  a 
subse(|uent  meeting  of  the  Special  Committee.  He  would  like  to  know 
how  many  directors  were  jiresent  at  the  meeting  which  adopted  the 
memorandum  and  whether  all  the  trade  sections  were  represented. 

On  a  vote  the  amendment  was  carried  by  a  large  majority,  and  a  poll 
which  was  demanded  will  take  place  next  week. 


IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

From  Feb.  7,  1!H«,  to  Feb.  12,  lOlC. 


In  view  of  the  inereajK-<l  interest  which  is  Ix-ing  taken  in  the  subject  of 
the  importation  info  and  the  exportation  of  Kh-ctrical  Manufactures 
from  the  Cnitcd  Kingdom,  we  rc-tume  our  we(  kly  list.«i.  ISr'  aho  note 
at  foot  of  ExjHjrts.) 

IMPORTS. 

FoLKEsrouK.— Prance:  Elec.carbcr..  33  !<>;:. ;  unenumerated.  24  pkgs. 
LiyHnroou— U.S.A.:  Electrodes.  109  pkgs. ;  insulated  wire,  20  pkgs.;  unenumerated, 
51  pkes. 

'•■  '.e  mater; 


CIO.    liiic    tiMLiiinery.  fclb.    t' 
€1.001.      Denmark:     EIpc.  b.-»1!. 
SouTMAnrTON.-  France:  Elcc.  mclor-.  23  pki;;. 


n  -i..ii:a  : 

.led.  £287. 

-.sc.  lamps. 

•  I.  £200;    unenumerated, 

19. 
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''?272;  unr;.,., 
tJ97. 


.     Tclc(,i.p|i  Dialetial.  CluO  . 
C73  :  unenumerated 
^.11. 


,  &I.0I2:  unenumeratad.  CI04. 
"rated.  CIS4. 

;<• .'  Elec  machlnfry.  CI39. 


•  T).  L^. 

.- .d  CAble. 


F.=?A!!CE. — Rouen:  Elec.  machinery,  £341.     Paris:  Unenumerated,  £150.   Bordeaux: 
U.ier.umerated,  £29.    Boulogne:.  Unenumerated,  £65. 
Pj.nta  Asenas. — Unenumerated ,  £95.  • 

S:!' AN  SANG. — Elec.  machinery,  £1,286. 

FOREIGN    GOODS  f duty  paid  and  free). 

Amsterdam:  Unenumerated.  £48.  Adelaide:  Elec.  lamps,  £44.  Alexandria:  Un- 
enumerated £93.  Bombay:  Unenumerated.  £194.  Bordeaux:  Unenumerated.  £38 
Cape  Town:  Unenumerated,  £655.  Durban:  Unenumerated,  £30.  Paris:  Unenu- 
merated, £170.  Petrograd :  Unenumerated.  £486.  Port  Elizabeth:  Unenumerated, 
£13.    /"iWA.- U-ienumerataJ,  £595.    Sydney:  Une.numerated,  £376. 

Note. — The  large  number  of  items  in  these  ofiBcial  returns  under  the 
misleading  heading  "  unenumerated  "  relate  to  what  is  described  ai 
"  electrical  goods  "  and  "  electrical  materials." 


BUSINESS   NOTICE. 

The  Electrical  Supplies  Co.  notif}-  that,  in  order  to  meet  the 
increasing  demands  of  their  customers  in  Manchester  and  district, 
they  have  opened  a  Manchester  office  and  stores  at  No. '40,  Victoria- 
buildings,  Victoria-street  (telephone.  City  6794).  Mr.  R.  L.  Bateson 
will  act  as  m;inager  of  this  branch  depot,  where  the  companj'  will 
hold  stocks  of  all  the  standard  electrical  supplies. 

I 

ELECTRICITY  SUPPLY. 


Ut>*numna»*d,  C3I. 


EXTENSIONS. 

Aberdeen. — The  Electricity  Coininittee  have  approved  c  re]X)rt 
by  llie  city  electri«.al  engineer  (Mr.  J.  Ale.x.  Boll)  recommending 
extensions  of  plant  at  the  sub-stations,  including  the  purchase  of  a 
.'jfX)  kw.  Peebies-Lacour  converter  at  a  cost  of  £1,800. 

Accrington. — The  borough  electrical  engmeer  (^Ir.  H.  Gray)  has 
been  autliori.sed  to  j^repare  a  scheme  for  dealing  with  necessarj- 
extensions  at  the  electricity  and  destructor  works. 

The  ])roposal  includes  the  erection  of  a  new  chimney  and  flues  and  the 
provision  of  a  new  water-tube  boiler  for  the  destructor  and  will  cost 
between  £r),000  and  £6,000. 

Barrow. — The  Corporation  have  applied  to  tlie  L.G.  Board  for 
.sanction  to  borrow  £10, .'100  for  extensions  of  plant  and  cables. 

Lincoln. — The  Council  have  applied  for  power  to  supply  electric 
( urrent  to  premises  at  Foss  Bank  by  overhead  cables. 

Luton. — Sanction   has  been  received   to  a  loan  of  £30,327   for 

extensions  of  the  electric  .supply  undcrtakijig. 

Manchester. — The  Corporation  are  recommended  to  pro\"ide 
additional  ])iant  at  the  distributittg  stations,  and  to  make  arrange- 
ments for  letting  electric  motors  on  hire.  The  estimated  cost  of  the 
proposals  is  put  at  £40.000,  and  apjjlication  is  to  be  nnulc  for  ])er- 
mission  to  lx»rrow  this  amount. 

Newport  (Mon,). — The  L.  G.  Board  has  sanctioned  the  Iwrrowing 
of  £7.s(»  for  the  partial  construction  of  a  sub-station  at  Mill  Parade. 

The  cost  of  the  temporary  structure  (£170)  has  been  excluded,  but  the 
lioard  has  also  sanctioned  a  loan  of  £3,004  for  mains  and  of  f.'iOO  for 
wrvices.  With  regard  to  the  proposed  loan  for  the  pro\*i8ion  of  ]K>wer 
to  works  at  Macsglas.  the  Boarcl  asks  to  be  furnished  with  details  showing 
how  the  revised  estimate  of  £.'{.872  is  ma<le  up. 

The  contract  for  the  supply  of  cables  having  exj)ired.  the  electrical 
en^ine<v  (Mr.  A.  Nich«)ls  Moore)  proposes,  for  the  present,  to  order 
supplies  as  re(juired. 

St.  Helens. — It  is  i)roi>osed  to  lay  another  high-tension  feeder  to 

tlic  Slicrdicy  district. 

Salford.^ — The  Corjxjraticm  have  applied  for  sanction  (o  borrow 
£i;{.<)i)(l  for  additional  plant  and  the  extension  of  the  high-tension 
switcli  bnu.se  at  Pendleton  works. 

Sheflleld.-  .At  last  week's  meeting  of  the  Council  it  was  decide<l  t<i 
siinctinn  the  exiK-ndifiin-  uf  a  further  £10.(HM»  on  the  electric  supply 
department.  The  exiH-nditure  is  re«iuired  in  order  to  meet  the  in- 
cn-icing  demand  for  |K)wer. 

StafTord.  The  (  ouncil  have  np)»Ii(Hl  for  .siinction  to  a  further  loan 
t)f  £I2,(M)0  for  extensions  of  the  electric  suj)|)ly  imdertaking  in  order 
to  meet  t  he  increasing  demand  for  electrical  energ\  by  jwwer  uM^rs. 

GENERAL. 

Barnes. — The  Kicctricity  ('onumttce  is  to  make  temiwrary  arrange- 
nientH  to  give  a  supply  of  electrical  energy  to  the  house*  on  the  Vine 
*<^t*'       '    '    '  "U  as  they  are  rtndy  for  occupation. 

T'  ■    nuuntenanw  of  the  storage  lottery  at  the  elec- 

by  the   i'ndor  Aecunnilator  Co.  having  expired,  the  (\ini 
i.i     .  ijourned  consideration  of  the  question  of  a  further  contract 
^»lth  the  firm,  the  engineer,  in  the  nu-antiuje,  U>  make  other  inquiries. 

Bradford.  .\t  the  me«  ting  <if  the  ( '«>r|Kiration  la.s(  week  the  rejxirt 
<(  111.'  >|>fn;il  t'tiiumittec  on  Economy  in  Expenditure  .  econmiended 
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that  in  preparing  the  estimates  of  expenditure  for  the  ensuing  finan- 
cial year  each  committee  sliould  be  asked  to  bear  in  mind  the  urgent 
need  for  the  strictest  possible  economy. 

M.r.  Lund  moved,  as  an  amendment,  that  the  following  words  be 
added  :  "  That  for  the  period  of  the  war  no  new  services  or  extensions 
or  dovelo])ni('nts  of  existing  services  be  undertak(Mi  except  such  as  are 
necessitated  by  the  war  ;  Ihat  for  the  same  period  no  advance  in  salary 
shall  be  gi'anted  to  jjcrsons  in  receipt  of  £250  or  over,  with  the  exception 
of  those  working  under  scale." 

Aid.  G.  H.  Robinson,  who  opposed  the  amendment,  said  that  to  pass 
it  would  prevent  the  Electricity  Committee  from  carrying  out  necessary 
extensions — extensions  which  would  ]).iobably  mean  increased  revenue 
and  which  every  business  man  would  consider  justified  in  spite  of  the  war. 

On  a  division  it  was  lost  by  38  votes  to  21. 

A  Sub-committee  of  the  tiuardians  has  been  deputed  to  inquire  as  to 
the  advisability  of  installing  electric  supply  at  the  Bowling  Park  Colony. 

Brighton. — The  Lighting  Cemmittee  have  issued  a  further  report 
on  the  proposals  to  increase  the  charges  for  electrical  energy. 

The  committee  are  of  opinion  that  their  previous  recommendations 
should  be  adopted  with  the  addition  of  an  increase  in  the  charge  made 
for  electricity  supplied  for  power  pnrjioses,  and  they  recommend 
accordingly.  The  proposed  charges  for  lighting  and  traction  were  given 
in  our  issue  for  Jan.  2L  It  is  proposed  to  increase  the  fiat  rate  for  elec- 
tricity supplied  for  power  from  l^d.  to  IJd.  per  unit  for  the  first  2,000 
units  consumed  per  annum,  the  charge  after  the  first  2,000  units  being 
IJd.  2)er  unit. 

Notice  is  to  be  given  to  all  consumers  who  are' supplied  with  elec- 
tricity at  different  premises  which  are  charged  together  as  one  supply, 
that  each  supply  will  be  charged  for  separately  in  future. 

Except  as  provided  in  the  recommendations  the  whole  of  the  existing 
charges  for  the  supply  of  electricity  for  lighting  and  power  will  be 
abolished.  The  increase  in  the  charges  is  intended  to  be  temporary,  and 
is  stated  to  be  due  to  the  increased  price  of  coal  and  other  consecpiences 
of  the  war,  and  will  be  revised  after  the  conclusion  of  the  war. 

The  committee  have  further  considered  tlie  resolution  with  respect  to 
provision  for  payment  to  the  electricitj'  fund  from  the  district  fund  of  a 
sum  of  £2,000  for  interest  and  sinking  fund  charges  in  respect  of  capital 
expended  for  the  supply  of  electricity  for  street  lighting  expenses.  They 
report  that  they  are  advised  by  the  engineer  (Mr.  John  Christie)  that  the 
proportion  of  generating  plant,  including  land,  buildings,  trunk  mains 
and  machinery  required  for  street  lighting  purposes  in  respect  of  which 
debt  charges  are  still  running  is  estimated  at  £25,000.  Also  that,  on  the 
distribution  system  in  the  Brighton  area,  there  are  2,000  services  for 
.supplying  incandescent  street  lamps  and  17  miles  of  arc  cable,  together 
involving  a  cost  of  at  least  £L5,000,  but  that  the  loans  in  respect  of  those 
items  have  now  been  practically  wiped  out.  With  regard  to  the  £25,000 
for  plant  above  referred  to,  Mr.  Christie  reports  that  the  electricity  under- 
taking is  at  the  cost  of  all  the  standing  charges  without  having  any  re- 
venue in  return  for  the  expenditure,  and  he  estimates  that  5  per  cent, 
on  that  account  for  interest,  sinking  fund,  depreciation,  &c.,  would  be 
a  proper  contribution  to  be  made  by  the  district  fund.  The  Lighting 
Committee,  therefore,  recommend  that,  for  the  financial  year  com- 
mencing April  1,  1016,  a  contribution  be  made  by  the  district  fund  to  the 
electricity  fund  of  £1,250  per  annum  to  cover  the  loan  charges  and  stand- 
ing charges  aVjove  mentioned,  credit  being  given  against  such  contribu- 
tion for  all  current  taken  for  street  lighting  purposes. 

Dublin. — A  report  on  the  municipal  electricity  supply  undertaking 
has  recently  been  jjrepared  by  Mr.  P.  W.  d' Alton. 

In  his  report  Mr.  d' Alton  states  that  the  administration  of  the  under- 
taking is  unduly  complicated  as  a  result  of,  at  least  in  part,  dual  control 
by  an  engineer,  who  is  not  a  manager,  and  a  secretary  who  in  part 
manages.  The  placing  of  more  responsibility  upon  the  engineer  for  the 
number  and  qualifications  of  people  employed  and  for  such  work  as  the 
extension  of  the  load  and  its  measmement  would,  in  his  opinion,  increase 
the  efficiency  of  the  system  and  reduce  its  cost  of  operation.  The 
charges  for  energy,  whilq  not  unreasonable  for  public  lighting,  are  unduly 
high  for  private  supply,  as  was  clearly  evidenced  by  the. bad  load  factor. 
The  number  of  engineers  paid  out  of  revenue  was  small,  and  could  not  be 
reduced.  Considerable  reductions  in  the  number  of  workmen  em])loyed 
at  the  Pigeon  House  were  possible,  and  would  follow  upon  the  greater  use 
of  modern  machinery  and  selection  by  the  power  house  superintendent. 
The  wages  charged  under  the  head  of  distribution  were  not  capable  of 
reduction.  Those  paid  under  the  department  of  public  lighting,  although 
thcy  did  not  bulk  large,  appeared  to  beoutof  pro])ortion,the  salaryand  the 
wages  amounting  to  £2,0(i4,  or  over  16  per  cent,  of  the  gross  revenue 
received  for  that  service.  Mr.  d' Alton  considers  that  the  cost  of  the 
secretarial  de])artment  is  high,  and  he  believes  that  a  general  gain  in 
economy  would  follow  were  canvassers  and  meter -readers  placed  on  the 
engineering  staff.  The  salaries  and  wages  paid  otherwise  than  from 
revenue  appear  to  be  unduly  heavy.  The  system  of  coal  supply  wants 
careful  overhauling.  At  present  the  supply  seems  to  have  become  amon- 
opoly  ;  methods  should  be  adopted  in  future  to  secure  competition  for  so 
extensive  a  contract  as  that  of  the  electricity  department.  It  would  be 
imperative  that  further  capital  must  be  expended  at  the  generating 
station  to  provide  for  the  demands  of  the  winter  1917-18,  and  a  scheme 
of  extension  must  be  prepared,  and  estimates  invited  and  considered 
during  the  coming  year.  The  returns  of  the  units  generated  at  the  power 
house  were  unreliable  on  account  of  the  condition  of  the  wattmeters,  as 
proved  by  Mr.  Tatlow's  tests  which  were  attached  to  the  report.  Those 
meters  were  in  a  generally  defective  and  dirty  condition,  which  showed 
that  even  if  they  had  been  cleaned  by  the  station  staff  periodically,  the 


periods  were  too  infrequent  for  the  needs  of  the  situation.  Mr.  d' Alton 
thinks  some  of  the  enginr-s  are  obsolete  and  extravagant.  Thf  Richardson- 
W'estgarth  turbine  sh(»uld  be  in  |»art  ref:onstruct<d,  in  order  to  bring  it  up 
to  an  efficif-ncy  more  in  consonance  with  mod'-rn  practic-e.  The  (jeriikon 
turt)ines  were  excellent,  but  it  woidd  Ix-  neccH.sary  to  keep  clow-  observa- 
tion upon  their  steam  c(m«um[)tion.  It  would  be  neces.sary  to  augment 
the  plant  in  the  near  future.  The  station  condensers  had  for  long  bfx-n 
seriously  ineffective,  and  must  be  put  right.  The  older  yction  of  the 
boiler  house  ought  not  to  be  worked,  as  it  now  was  on  the  daily  load.  The 
7>ractice  of  using  (obsolete  plant  for  the  majority  of  the  working  hours  of 
the  station,  and  reserving  modern  and  efficient  ma/jhinery  for  inter- 
mittent peak  and  emergency  loads  was  to  be  deprecated  as  most  extrava- 
gant. It  was  desirable,  in  the  best  interests  of  the  Corporation,  that  the 
new  part  of  the  station,  .so  admirably  begun  in  both  engine  and  boiler- 
room.'-  should.be  extended  as  soon  as  conditions  permit. 

In  a  report  by  ]Mr.  Fred  Allan,  secretary  of  the  Electricity  Supply  Com- 
mittee, it  is  pointed  out  that  Mr.  d'Alton  did  not  visit  the  sales  office.  He 
"  does  not  think  it  a  serious  proposition  to  report  on  a  recommendation 
that  his  department  should  be  wiped  out  altogether,"  and  he  should  have 
wished  to  give  Mr.  d'Alton  .some  facts  as  to  local  circumstances  and  diffi- 
culties, and  to  explain  a  number  of  points  as  to  the  work  of  the  com- 
mittee, the  extent  of  the  "  commei-cial  management,"  canva.ssing,  &c. 
No  alterations  in  rates  had  been  made  without  careful  and  prolonged  con- 
.sultation  between  the  committee  and  Mr.  Ruddle  and  himselJF.  The 
committee  had  always  weighed  up  every  consideration — economic, 
engineering  and  municipal.  Whenever  possible,  and  .so  far  as  po.ssible, 
the  rates  had  been  brought  down  and  restrictions  removed,  ilr.  Allan 
states  he  could  have  shown  ilr.  d'Alton,  had  he  been  given  oppor- 
tinuty,  that  the  rates  charged  were  not  excessive  for  Dublin,  and  that 
tho.se  who  changed  from  gas  to  electricity  for  either  light  or  power  had 
in  every  ca.se  saved  money.  So  long  as  they  could  sell  a  better  article  at 
less  cost  the  Electricity  Supply  Committee  had  always  held  they  should 
not  throw  a  burden  on  the  rates.  He  denies  that  the  cost  of  the  secre- 
tarial department  is  high. 

In  a  report  by  Mr.  Mark  Ruddle,  city  electrical  engineer,  it  is  stated 
that  various  criticisms  were  made  by  Mr.  d'Alton  upon  the  several  sections 
of  the  undertaking,  based  in  some  cases  upon  insufficient  examination  and 
want  of  full  consideration  of  the  difficulties.  He  drew  attention  to  the 
relative  incomes  derived  from  the  units  .sold  for  power  and  lighting  piu-- 
poses.  During  the  year  ended  March,  1915,  the  3,844,800  units  sold  for 
power  produced  an  income  of  £20,024,  while  the  4,261,200  units  sold  for 
private  lighting  produced  £72,300.  That  was  to  say,  that  of  the  total 
units  sold  for  private  lighting  and  power,  53  per  cent,  sold  for  lighting 
produced  78  per  cent,  and  47  per  cent,  sold  for  power  produced  22  per 
cent,  of  the  total  income.  Tho.se  relative  figures  had  an  important  bear- 
ing upon  the  financial  position  when  considering  the  heav%-  annual  capital 
charges  which  had  to  be  provided  for.  He  did  not  agree  that  the  rates 
were  unduly  high  for  private  .supph'.  On  the  contrarj-,  cousiderirg  the 
price  of  gis  and  the  relatively  higher  price  of  fuel  in  DubUn,  he  con- 
sidered that  they  compared  well  with  the  charges  elsewheie. 

Mr.  Laurence  J.  Kettle,  deputy  city  electrical  engineer,  has  also  pre- 
pared a  report,  in  which  he  dealt  in  detad  with  the  points  concerning  the 
generating  station.  He  claimed  credit  for  the  sa^-ing  he  effected  in  the 
coal  consimiption,  and  .said  the  saving  was  a  far  larger  percentage  than 
any  which  would  be  effected  by  any  new  plant  operating  under  similar 
conditions  of  load  factor,  &c.  Mr.  d'Alton  was  very  strong  upon  the 
point  that  during  1012-13  they  should  have  run  the  new  Oerlikon  3.000kw. 
engine  practically  the  whole  year,  but  that  could  not  have  been  done.  It 
would  have  been  sheer  lunacy  to  have  gambled  with  the  safety  of  the 
supply  in  the  irresponsible  manner  suggested.  He  denied  that  the  pro- 
posed method  of  nmning  would  have  shown  the  extraordinary  saving 
set  out.  He  would  go  fm'ther,  and  say  quite  definitelj-  that  it  woidd  not 
have  shown  any  saving,  but  would  have  involved  them  in  uimecessary 
danger  without  any  compensUing  advantage.  Mr.  Kettle  also  dealt  in 
detail  with  the  criticisms  directed  against  the  machinery  used  in  the 
generating  station. 

The  reports  are  to  be  considered  at  the  next  meeting  of  the  Elec.ricity 
Supply  Committee. 

At  last  week's  meeting  of  the  City  Council  --Vld.  Thos.  Kelly  drew 
attention  to  the  above  reports.  He  said  the  special  Investigation  Com- 
mittee had  appointed  an  expert  to  examine  and  report,  and  it  was  under- 
stood that  that  report,  and  the  reply  of  the  officials  to  it.  would  be 
regarded  as  strictly  confidential  until  the  Comri  Itt  ee  had  fully  dealt  with  the 
subject.  He  was  surprised  to  find  the  report  and  the  reply  of  the  two 
engineers  and  the  secretary  of  the  Committee  published  in  one  of  the 
evening  papers.  It  should  not  have  been  given  to  the  Pi-ess  until  the 
members  of  the  Committee  had  had  an  opportunity  of  considering  it. 

Mr.  J.  J.  O'NEiLr.,  chairman  of  the  •Electricity  Supply  Committee,  re- 
pudiated the  publication,  and  he  denounced  it  as  unfair  to  the  CouneU. 
It  was  resolved  to  refer  the  matter  to  the  Electricity  Supply  Com- 
mittee for  investigation  and  report. 

Horrabridge. — The  inauguration  of  electricity  supply  took  place 

on  27th  ult. 

Hindley. — At  the  meeting  of  the  Coimcil  last  week  the  chairman 
(Mr.  H.  J.  Bourchier)  explauied  that  representatives  of  Wigan  Cor- 
poration ;ind  the  Lancashire  Electric  Power  Co.  had  interviewed  the 
surveyor  with  a  view  to  giving  a  connection  for  the  supply  of  elec- 
tricity by  the  Lancashire  company  to  Wigan  Corporation  tram- 
waj'S,  and  it  was  decided  to  approve  the  action  of  the  chairman  of  the 
Council  and  the  chairman  of  the  Electricity  Committee  in  allowing 
a  connection  to  be  made. 
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Shoreditch  (London). — The  Lighting  Committee  recommends  en 
inf  reaso  in  the  jjrice  of  current  for  lAl  purposes  by  15  per  cent,  as 
from  the  date  of  the  3Ir>rch  re&dings. 

WalsalL — The  electrical  engineer  (Mr.  H.  A.  Ho^vie;  hr.s  Leen 
authoriKfd  to  negotiate  a  working  {■.rn.ngement  with  motor  manu- 
facturers whereby  the}-  will  supjjly  motors  on  a  three  or  Hve  years* 
hire-purchase  basis  through  the  sale;;  department,  but  without  any 
ii-ibility  by  the  department. 


LIGHTING  &  POWER  NOTES. 


Electric  Driving  in  Mills.— At  the  recent  meeting  of  the  Ripj)onden 
Commercial  Co.,  of  Halifax,  the  ohairm.an  (Mr.  .1.  Pickles)  said  that 
J',  serious  rlrawback  had  been  their  steam  engines,  which  had  cost 
£7(Ki  in  rejiairs,  besides  the  c.xpen.ses  involved  in  assistance,  making 
the  fotfj  about  £I,()(X).  Further,  their  production  had  been  seriouBly 
lii',Mdicivpi>ed,  losing  fhem  perhi.ps  £1.(X»0. 

Hut  for  thoHc  drawhackH,  he  said,  they  would  have  had  more  profit. 
They  liopcd  that  the  new  electric  driving  plant,  nearly  ready  fur  instal- 
lation (f)rio  Toom  at  a  tin;e  so  as  to  avoid  delay),  woulcl  rediuc  th<'  cost 
))y  from  .">0  to  CO  trinw  of  coal  weekly,  or  a  few  thousands  a  year,  with  the 
poH.sibility  of  better  running.  They  had,  therefore,  much  Letter  pros- 
pects than  12  months  ago. 

In  reply  to  a  question  he  said  that  the  Fine  Spinners'  .As.'sociation.  of 
Lancashire,  the  larjrest  spinners  in  the  country,  jjcrhajs  in  the  world, 
had  ulrea'ly  seven  mills  electrically  dri\en.  anri  they  wcie  .shortly  to 
increase  tlic-  number.  It  was  on  tlieir  recommendation  that  they  had 
taken  the  stc^p  tf)  adopt  ele<tric  driving.  Thej-  had  also  the  guarantee 
of  t  lie  makers.     'J'liey  woiiM  liave  a  motor  for  each  room. 

Electric  Power  for  Oil  Wells. — A  company  has  recently  been  fom:ed 
in  the  United  States  for  the  j*urjK).se  of  supplying  electric  power  for 
jtumjiing  wells  in  the  Cushing  (Okla.)  field. 

The  iHw  company  jiroposes  to  instal  electric  •  nnips  at  the  wells,  and 
furnish  the  current  from  a  n-ntral  stati<<n.  thus  .  .  inji  away  with  mudi  of 
the  pres"iit  obsolete  oil  or  j;as-<lri vcn  ]iumps.  ('<intracts  have  already 
b«'«Ti  sijjix'd  with  more  than  .'MKI  wc-lls.  and  the  erection  of  the  generating 
stali'in  and  <li«lri)iiil intr  Vwv^  will  bf(.'in  this  month. 

Electric  Power  in  Yorkshire  Collieries.-  The  first  sod  of  an  acccm- 
modation  shaft  was  recently  cut  at  the  Thon:clifTe  collieries. 

Hoforr-  the  first  sctd  was  cut  by  .Miss  Xcwton  the  general  manflger  of 
the  collieries  (.\Ir.  \V.  Hay)  exjilainr'd  the  importance  of  the  undertaking', 
whi'h  he  said  wf)ul<l  mean  an  immense  saving  in  the  time  taken  by  th<' 
minirs  torfvu  h  the  wfirkings,  and  conK:)uentiy  inc  rcahcrl  e'lrnings  would 
be  aresidt.  \  novelty  in  <'onncction  with  the  sch<'mc  was  an  electrie 
winfler,  th<'  first  in  the  district,  which  was  supplied  by  the  British  West- 
in(;hou80  Co.,  the  current  beinjj  conveyo<l  bv  overhead  wires  from  an 
exhaust  steam  turbine  at  IJockintdiam  Collif-ry.  The  exhaust  steam 
from  the  erufines  at  Hockin^jham  Colliery  would  be  utilised  to  work  the 
turbine  whieh  would  jjcnerate  electric  power  to  3,000  volts. 


TRACTION    NOTES. 


Aberdeen.-  -The  Corporation  have  agreed  to  <lefer  the  ({uestion  of 
the  purehan*' (if  the  unch-rtaking  of  th>'  .Xbenleen  Suburban  Tramwaj-s 

( '<!.  until  j'fler  the  v  :  r 

North  London  Railway.  We  are  informed  that  the  work  of  elec- 
trifying the  North  lion<l<m  Railway  to  Richnion<l  is  in  hand,  but  at 
present,  owing  to  inevitiible  tlelays  on  the  part  of  edntrnctors  in  the 
delivery  of  electriccl  e(|uipinent  and  rolling  stock  conHei|uent  ;in  the 
wnr,  it  is  not  |K)ssible  t(»  say  when  it  will  be  rer.dy  for  running  electrie 
trains  f)ver  the  r;  ilwiv  to  .-Mid  from  Richmond. 

Women  Tramcar  Conductors.-  There  arc  now  about  2tH)  won-.m 
ecmduetorH  in  the  sorvioo  of  the  Ixmdon  County  Council. 

Women  ri'ndnetors  work  «<n  i\n  nvernc  rjjiht  heir'H  ni;d  'J;  n'u:i;ti" 
n  day,  aid  they  nw  iiaid  lA  the  wime  rate  nv-  iim  n. 

Sexernj    iiddiljonnl    provineial    tramHAV    '•  now    rmpli  v 

women,  and  Not!  m^'liBin  Corpoi.'-.iii  n  bn\e  7'  ■  hejr  w-r>  ire. 


EMPIRE  NOTES. 
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Australasia.     The  latest  rp|»ort  on  tl;t>  | 

Ri  iiwi  y  shows  that  up  to  Dec.  1  the  n.ils  1  '  inilrs 

—  in  miles  on  the  \»estem  Hide  rnd  X\\  miles  «  i  side, 

leaving  the  g.-^p  let  ween  the  two  en<ls  a  little  o\'  :  On 
the  eastern  section  the  earthworks  have  liern  eoim»Ieted  for  7.">;i  miles 

Rnd  the  lelegr."ph  line  for  T.'l  miles.      Alxuitl.'""'  1. 

The"  t'onunonwenllh  F.nuineor  "  davs  .Mr.  W.  (  •  _       pf 

of  ttio   VuUic   Works  Depart  inent.  Sydney.   rrcfUtly  vwled    lp«wich 


(Queensland)  to  report  on  the  possibilities  of  a  power  scheme  for  the 
district. 

A  proposal  was  made  at  the  last  meeting  of  Prahran  (Victoria)  Council 
that  a  contract  be  entered  into  with  Melbourne  Electric  Supply  Co.  for 
the  whole  of  the  street  lighting  of  the  city,  at  £4.  6s.  per  lamp  per  annum. 
There  arc  at  present  over  100  lamps  lit  bj-  electricity  and  over  .500  by  gas. 
The  last  electric  contract  was  £4.  13s.  Cd.  :  gas,  £4.  16s.  6d.  The  electric 
company  agreed  to  reduce  the  price  to  £4.  8s.  6d.  per  lamp,  and  the  gas 
company  came  down  to  £4.  14s.  per  lamp.  Later  the  electric  company 
agreed  to  light  the  whole  city  at  £4.  tjs.,  and  the  gas  company  brought 
down  its  tender  to  £4.  5s.  The  gas  company's  tender  for  five  years  was 
accepted,  after  which  ihe  matter  was  referred  back  to  Committee. 

(Jliakune  (X.Z.)  Council,  who  installed  a  hydro-electric  plant  in  1915, 
consisting  of  two  110  H. P.  Boving  turbines  direct  coupled  to  €0  kw. 
Westinghouse  alternators,  is  considering  the  iastallation  of  an  auxiliciy 
set.  Three-phase  current  is  generated  ati  2,300  volts  and  is  distributed 
at  400  and  230  volts.     The  electrical  engineer  is  Mr.  .J.  W.  Downie. 

The  Electrical  Association  of  Australia  has  approved  (with  some  minor 
modifications)  the  amended  general  conditions  of  contract  based  on  the 
conditions  of  the  British  Institution  of  Electrical  Engineers.  The 
Australian  conditions  are  being  submitted  to  the  various  purchasing 
bodies  in  the  electrical  industrj'. 

Canadian  Exhibition. — The  Canadian  Xaticnal  Exhibition  will  be 
held  in  Toronto  during  the  last  week  of  August  and  the  first  week  of 
Sejjtembcr. 

This  exhibition  has  been  held  annually  fo"  some  years.  It  usually 
attracts  an  attendance  of  about  flOO,000  people.  Communications  with 
regard  to  space,  &c.,  should  be  addressed  to  D".  O.t,  manager.  Canadian 
National  Exhibition,  Williams  Building,  King-street  East,  To-onto. 


MISCELLANEOUS  NOTES. 


Colonial  Preference  for  British  Goods. — The  New  South  Wales 
(ioverniiienl  has  decided  that  in  the  purchase  of  .supplies  for  the 
jiublic  .service  a  10  per  cent,  preference  shall  be  extended  to  local 
British  or  Empire  manufactures  as  against  those  of  other  countries. 

Controlled  Works. — An  order  has  been  is.sued  declaring  IIH  addi- 
tional establishments  controlled  establishments  under  the  Munitions 
Act,  making  a  total  of  2,834. 

Exports  Prohibited. — By  a  fresh  Order  in  Council  the  exjxirtotion 
of  (arbun  electrodes  for  electric  furnaces  and  of  iietroleum  coke  is 
]jrohibited  to  all  destinations. 

Inquests. — An  inquest  was  held  at  Sheffield  on  Monday  on  a  boy 
named  Cyril  JI.  Roper  (IG  years  cf  age),  who  died  under  remarkable 
circumstances. 

The  evidence  showed  that  the  lad  and  two  others  were  in  the  bathroom 
at  Roper'::  home.  Roper  being  in  the  bath.  The  two  others  were  trying 
to  fix  a  blind,  when  the  blind  fell,  knocking  down  an  electric  lamp,  which 
fell,  with  the  electric  li<;ht  wiie  attached,  into  the  water.  Decea.scd  re- 
ceivt  d  a  severe  shock,  and  screamed  for  hcl)!.  His  brother,  who  t"ic<l  to 
j;et  him  i>nt  of  the  bath,  failed  to  do  .so.  and  also  received  a  shock.  The 
lK)y;;"  father  hi  arinj;  the  shouts  lushed  to  the  room  and  got  the  lad  <.ut. 
but,  despite nu  (Heal  aid,  he  died.  Thcvoltageof  thecurrent  was  200.  anil 
a  witness  .said  that  the  sbf)ck  wasreceived  from  the  water  through  the  IkhIv 
ai-.d  the  tajis  at  the  end  of  the  bath,  whidi  it  apjicared  deceased  clutched. 

A  veriliet  of  accidental  death  was  returned. 

An  inquest  was  held  last  week  into  the  death  of  Fredk.  W.  (Jreen. 
an  electric  chargeman.  who  was  killed  at  the  Pontymister  Steel 
Works.  Ri.sca.  on  the  2nd  inst. 

.1  iMKS  Watkins,  st«el  smelter,  .said  he  wa;.  in  charge  of  the  I)  furnace 
on  th<'  day  of  the  accident.  Something  hap]KMicd  to  the  machine,  and 
witr.e.ss  saw  a  larj;e  (lash  clos(>  to  dccea.<eds  .seat.  (Jreen  was  alxut  to 
tirn  round  the  maehiiv  when  the  Hash  occurred  :  in  fact,  he  had  turiu d 
it  iinjf  way.  He  could  not  say  whether  he  caucht  hold  of  a  handle  or  not. 
He  <'nll(  d  for  assistance  to  take  the  man  from  the  machine  :  he  could  not 
-ny  whether  lir^t  aid  was  tried  on  the  man  before  he  was  taken  away. 

Wm.  .Iohn  I'MtKiTT  .stated  that  when  last  he  saw  deeeascil  he  was 
pi'  kini-  up  1  \m)\  of  shearings  which  was  left  on  the  ram  of  the  charger. 
He  •  !   tlie  blowinp  otT  of  a  fuse  as  a  safeguard  ;    he  thought  an 

•"let  1  K  was  the  cause  of  death. 

M<  di^al  evidence  was  to  the  elTect  that  two  men  had  tried  artificial 
r»  spirntion.  There  were  no  marks  of  Inirninit.  e.xcept  on  the  right  hand, 
and  no  signs  of  violence  on  the  Ixidy.  Death  was  instantaneous,  and  was 
<'.i;i>  to  an  elcetric  shock.  It  was  imi>o.ssible  to  dopmatisc  on  the  current 
reipiin  d  to  kill  a  man.  but  it  must  have  been  a  severe  sliock  in  that  case, 
n-  d  artificial  respiration  was  abswlutely  useless  in  that  instance. 

Hr.N.iAMix  Thomas,  electrician,  stated  that  two  sets  of  fuses  were 
blown.  The  8witch  and  two  controllers  were  in  jsisition,  but  two  fuse- 
l»ox  diMirpwere  open.  He  tested  the  machine,  but  did  not  find  anyleak- 
«ie.  Heeould  not  say  how  deceased  met  his  death,  (^rrcn  mipht  have 
p\it  the  switch  in  the  machine  with  the  two  controllers  on.  and  this  wouW 
eaiiM>  two  sets  of  fuses  to  W  blown  ;  or  he  might  have  sat  down  on  his 
••eat.  put  his  hand  iMck^ards,  and  mme  in  contact  with  the  fuwholes. 
Th  e  latter  thce.ry  was  consistent  with  the  condition  of  the  hand.  Deceawd 
wa»  n  carcfrl.  experienced  w(»rkman.     Porcelain  protectors  were  wanting 
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on  tho  fuses.  He  did  not  think  the  vibration  of  the  machine  caused  the 
fuse  doors  to  fly  open.  The  voltage  of  the  current  was  ijOO.  Ho  had  had 
no  previous  expf'ricncc  of  electric  macliincs  before  he  was  CTuployed  at 
Pontymister.  Ho  was  aware  that  Acts  of  Parliament  laid  down  the 
importance  of  the  protection  of  fuses.  Notices  were  exhibited  in  the 
works.  He  could  not  say  which  of  the  fuse  doors  was  Ioo.?c.  One  driver 
after  the  accident  refused  to  go  on  the  machine  with  broken  insulators 
unless  he  was  provided  with  indiarubbcr  gloves  and  bcots,  end  the 
management  had  now  provided  those. 

The  jury  returned  a  verdict  that  deceased  was  accidentally  killed  by 
an  electric  shock  while  in  the  discharge  of  his  duty. 

Unemployment  Insurance. — The  following  dcciHicns  hr.vc  recently 
been  given  by  the  Umpire  under  the  Unemployment  Insurance 
portions  of  the  N&tiona.!  Insurance  Act,  1911  to  1915  : — 

Contributions  are  payable  in  respect  of  workmen  engaged  in  turning, 
machining  or  finishing  moulds  or  patterns  of  iron  or  steel  fcr  use  in  con- 
nection with  the  shaping  of  rubber,  vulcanite,  ebonite,  &c.  This  decision 
reverses  decision  B  932,  given  in  August,  1912,  in  so  far  as  the  two  may 
conflict.) 

Contributions,  arc  not  payable  in  respect  of  workmen  engaged  in  the 


manufacture  of  permanent  magnets  for  electrical  instruments  and  for 

magnetos. 

War  Trade  Licences  and  Exports.— The  director  of  the  War  Trade 
Department  notifies  th?.t  where  a  lioense  is  grr.nted  for  the  export  of 
prohibited  or  restricted  goods  the  license  docs  nor  relieve  the  owner 
of.  the  good.s  or  the  consignor  or  other  person  to  whom  the  licen.y  is 
grr^nted  from  any  responsibility  for  any  breech  of  law  or  regulaticus. 

It  is,  therefore,  incumbent  on  per.sons  before  applying  for  licenses  or 
exporting  goods  to  take  all  reasonable  steps  to  satisfy  themselves  that 
the  ultimate  destination  and  intended  uf«  of  tho  good:;  arc  unobjection- 
able. Failure  to  do  so  may  involve  scriour.  conr/iqucnccs,  and  will 
certainly  entail  mcst  careful  consideration  of  any  further  application:; 
for  cxp(  "t  licenses.  Applications  will  not  in  future  bo  considered  unles.'} 
they  bear  the  signature  of  the  applicant,  or  in  the  cane  of  a  firm,  the 
signature  of  a  partner,  or,  in  the  case  of  a  company,  the  signature  of  a 
director  or  the  secretary. 

Will. — The  late  Mr.  Herbert  Amaud  Taylor,  of  Messrs.  Clarke, 
Forde,  Taylor  &  Erskine-Murray,  left  £42,529,  with  net  personalty 

£42,287. 


TENDERS    INVITED. 


Wiring,  &c. 

Firms  in  the  Northern  Command  who  arc  desirous  of  under- 
taking large  or  small  electric  wiring  contracts  should  apply  to 
be  placed  on  the  local  list  of  contractors  for  such  work.  Com- 
munications to  the  Commanding  Royal  Engineer,  12,  Wcnlock- 
terrace,  York.     See  an  advertisement. 

Swansea  Education  Committee  require  tenders  by  noon 
March  6  for  Wiring  Brjiimil  Infants'  School  and  Cwmbwrla 
Girls'  and  lufs-nts'  School.  Specifications  from  Clerk,  9, 
Grove-place,  Swansea. 

Electrical  and  Tramway  Stores. 

Birkenhead  Corporation  reciuire  tenders  by  March  9  for 
supply  and  laying  of  Cable,  and  two  Rotary  Converters,  with 
Switchgear.     Specifications  from  Borough  Electrical  Engmcer. 

Marylebone  (London)  Electricity  Department  require 
tenders  by  noon  Feb.  23  for  six  months'  supply  of  Underground 
and  House  Cables,  Box  Compound,  Insulating  Materials,  &c. 
Tender  forms  from  the  Electricity  Dept.,  20,  York-place,  W.     • 

The  Metropolitan  Water  Board  want  tenders  by  11  a.m. 
March  7  for  supply  of  Electric  Lamps,  &c.  P'orms  of  tender 
from  the  Chief  Engineer,  Savoy-street,  London,  W.C. 

Bolton  Electricity  Committee  require  tenders  by  noon 
March  2  for  one  year's  supply  of  Joint,  Service  and  Fuse  Boxes, 
Meters,  Motors,  Starting  Switches,  Transformers,  &c.  Speci- 
fications, &c.,  from  the  Borough  Electrical  Engineer. 

Tenders  are  required  by  first  post  March  15  for  one  year's 
supply  of  Electrical  Goods  for  the  Cheshire  County  Asylum, 
Macclesfield.     Tender  forms  from  the  Clerlj. 

The  Bedwas  Navigation  Colliery  Co.  require  tenders  by 
10  a.m.  March  2,  for  12  monhs'  supply  of  Electrical  Goods, 
Oils,  &c.     Forms  of  tender  from  the  Secretary,  Bedwas,  Mon. 

Dundee  Tramways  Committee  require  tenders  by  Feb.  28  for 
one  year's  supply  of  Ai-mature  Coils,  (Commutators,  Carbon 
Brushes,  Lamps,  Switches,  <S:c.  Specif  caticn  fromGen.  Manager. 

Tho  Powell  Duffryn  Steam  Coal  Co.  require  tenders  by 
10  a.m.  March  8  for  supply  of  Electrical  Goods,  Rubber,  Asbestos, 
Steel,  Steam  Tubes  and  Fittings,  &c.  Forms  of  tender,  kc. 
from  the  Stores  Manager,  Aberaman  Office,  near  Aberdare. 

Telegraph  and  Telephone  Material,  &c. 

The  Deputy  Postmaster-General,  Melbourne,  requires  tenders 
by  3  p.m.  March  7  for  supply  of  While  Paper  Tape  for  Wheat- 
stone  receivers  and  transmitters  for  the  Australian  Common- 
wealth Postmaster-General's  Department.  Specification,  &c., 
from  the  Deputy  P.M.-G.,  Melbourne. 

Tenders  will  be  received  until  3  p.m.  April  26  by  the  Deputy 
Postmaster-General,  Brisbane,  for  supply  at  Toowoomba 
Exchange  (Queensland)  of  five  Sections  of  Trunk  Line  Switch- 
board (schedule  342)  for  the  Australian  Commonwealth 
Postmaster-General's  Department.  Specifications,  &c.,  from 
the  Deputy  Postmasters-General. 

Tramcars  and  Parts. 

Dunedin  (N.Z. )  City  Council  require  tenders  by  5  p.m.  May 
17  for  six  Electric  Tramcars  and  sections  of  Cars  (Bodies,  Elec- 
trical Equipments  and  Trucks).  Specifications,  &c.,  from  the 
Town  Hall,  Dunedin. 


II 

Turbo-Alternator,  Hydro-electric  Set,  &c. 

The  New  South  Wales  Government  Railwa3-s  and  Tram- 
ways Department  invite  tenders  for  the  supply  and  erection  of 
d.  2,500  kw.  Turbo- Alternator  for  the  Zarra-street  (Newcastle, 
N.S.W^)  power  house.  Specification  (No.  470)  from  the  Elec- 
trical Engineer,  N.S.W.  Government  Railways  and  Tramways, 
61,  Hunter-street,  Sydney.  Tenders  to  Chief  Commissioner  for 
Railways  and  Tramways,  Phillip-street,  Sydney,  by  noon  May  3. 
The  Town  Clerk,  Raetihi  (North  Island),  N.Z.,  will  receive 
tenders  until  4  p.m.  March  14  for  supply  and  erection  of  a  40  kw. 
Hydro-electric  Generating  Set,  Switchboard,  &c.  Specification 
and  drawing  frcri  Messrs.  H.  W.  Climie  &  Son,  Raetihi,  N.Z. 

Submarine  Electric  Cables. 

Sydney  (N.S.W.)  Council  require  tenders  by  3  p.m.  April  10 
for  the  supply,  laying  and  maintenance  for  six  months  of  six 
11,000-volt  Submarine  Cables  (each  400  yds.  long)  across 
Darling  Harbour.  (Contract  No.  424.)  Specification  and  form 
of  tender  from  the  City  Electrical  Engineer,  Sydney. 

Oil  (or  Gas)  Engine,  Generator,  Accumulators,  &c. 

The  Deput}^  Postmaster-General,  Brisbane,  requires  tenders 
by  noon  Feb.  28  for  the  supply  of  an  Oil  or  Gas  Engine,  Gene- 
rator, Accumulators,  Power  Board,  Distribution  and  Fuse  Cases 
and  Te?t  Table  Tablet  (schedule  370)  for  Townsville  Post  Office, 
for  the  Australian  Commonwealth  Postmaster-General's 
Dept.  Specifications  from  Deputy  Postmaster-General,  Brisbane. 

lllllli 

TENDERS  RECEIVED  AND  ACCEPTED.  M 


Walsall. — The  tender  of  Bellis  &  Morcom  has  been  accepted  by 
the  Electricity  Committee  to  supply  a  3,750  kw.  turbo-altemator  (in 
place  of  one  commandeered  by  the  Government)  for  £13,227. 

Slough. — Messrs.  Chamberlain  &  Hookham  have  received  the 
contract  for  electricity  meters  for  the  cominc;  year. 

Derby. — The  Council  have  placed  an  order  with  the  British 
Electric  Transformer  Co.  for  a  transformer,  at  £110. 

Bristol. — The  Decks  Committee  have  accepted  the  tender  of 
W.  T.  Henley's  Telegraph  AVorks  Co.  for  some  7  20  S.^'.G.  armoured 
cable,  that  of  Callender's  Cable  &  Construction  Co.  for  v.i.r.  cable, 
that  ol  Simplex  Conduits  (Ltd.)  for  conduit  and  fittings,  and  that  of 
Dorman  &  Smith  f  jr  fittuigs,  &c. 

Hants.— The  tender  of  Hill,  Upton  &  Co.  (at  £2.598.  18s.  lOd.) 
has  been  accepted  by  Hants  County  Council  for  the  provision  of 
telephones,  fire  alarins,  tell-tale  clockLi  and  bells  at  Park  Prewett 
Asylum. 

Bermondsey  (London). — The  following  tenders  have  been 
accepted  by  the  Electricity  Committee  : — 

Babeock  &  Wilcox,  worm  wheels,  dumping  bars  and  c.s. noses:  Glen- 
boig  Union  Fireclay  Co.,  ;?,000  firebricks  and  1  ton  fireclay  in  bags  ;  Jas. 
Howden  &  Co..  pair  crank  pin  brasses  ;   Wightman  &  Co..  600  sheets. 

The  Committee  ])roposcs  to  renew  for  a  further  period  of  10  years, 
upon  the  same  terms,  the  agreement  with  the  Tudor  Accumulator  Co. 
for  the  maintenance  of  the  storage  battery. 
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FrNANCIAL    MATTERS. 


Iilllllllllllllllllllllllllllllllllilllllllllllllllll 
COMPANIES'   MEETINGS  AND  REPORTS. 


St.  James'  &  Pall  Mall  Electric  Light  Co.  (Ltd.) 

The  (ji(lii);i,' y  s/<ii<  ral  in'i  ting  wan  lidil  «n  Tu' ;«l"y.  iiinl<r  tin*  ]tr«"si- 
(If'iicv  of  Mr.  Wai.tkk  Lkaf. 

Th-  MAXACilNG  UFRKCTOR  AND  SKrRKTARV  (Mr.  Fmlcric  .1. 
AValk'T)  ha\irit';  nad  <li<  noticf  tailing;  tli'-  iiKctin;:  and  tin-  au<lilors" 
if[)orf, 

'J'h''  rilAII'MAX  said  :  U'licn  wf  nut  u  yi-ar  ago.  I  dr)  not  hupiju.sc  tliat 
any  <if  uh  n-ally  Ix'lk'vcd  that  in  February.  H»l«),  wc  should  In-  meeting 
again  not  only  under  the  shadow  of  war, hut  with  the  end  not  yet  in  sight. 
But  now  we  have  to  rceognise  t lie  faet.  and  we  ean  oidy  forcM-e  t hat  our  own 
jnflnstry  has  yet  to  sulTer  for  an  indefinite  time  under  eonditions  which 
are  wholly  ad  vers/-  to  um  an<l  tiring  no  war  ])rofits  of  any  sort,  ^'ou  may 
rernemly-r  that  last  year,  asonniing  a  condition  of  affairs  Biniilar  to  that 
then  j)revailing,  we  estimated  that  there  would  he  in  lOir)  an  additional 
los«  in  profits,  as  comjiared  with  l!»!4,  of  i(l,0(l(t.  With  this  in  view,  we 
wt  asid'-  i;4,.')((0  out  fif  revenu",  to  Ik-  used  this  year  for  t  h<' '(jualisation  of 
«livi«lep<is.  We  did  this  in  the  hope  that  we  shouki  Im-  enah|(<l  thereby  to 
maintain  the  di\  idend  of  It)  jn-reent.  Infortunately.  eonditions  have  been 
worse  than  w  anticipated.  Dur  estimate  nf  revenue  was  almost  exactly 
conect.  Rut  the  ri.-w  in  e.xprnwH,  mainlyin  the  cost  of  coal, was  greater  than 
we  foresaw.  \\c  have  also  had  t<i  sj)afe  a  nnieh  larger  jMcjxirt  ion  of  our  men 
for  active  servi(e  than  we  then  suppos'd  ;  the  half  of  their  wages  which  we 
continue  to  pay  them,  togetlv-  with  the  war  Inmus  which,  in  consiilera- 
tion  of  the  increased  crisi  nf  living,  we  fool  Ixmnd  to  give  those  who  have 
stayed  to  serve  us  and  their  country  at  home,  now  amounts,  as  our 
accounts  show,  to  no  less  a  sum  than  12,287.  or  consiflerably  more  than 
1  per  cent,  on  your  ordinary  capital.  The  upnhot  is  that,  whih-  our 
reveniH-  has  been  what  we  exiM-eted.  otir  expenses  have  exceeded  the 
estimate  by  alxiut  t.'J,(MMI.  The  loss  of  profit  ilue  to  the  war  is.  therefore, 
alxiiit  il2,<Hkl  additional  to  the  loss  realise<l  in  1914.  After  brinjring  in 
th<'  X.4,'i*Hi  set  aside  for  the  pur|M)s<-  last  year  there  is  sufficient  to  jiay  a 
dividend  of  8  [kt  cent,  for  the  year,  but  not  more.  The  increased  ex]>cndi. 
ture  shows  itself  mainly  in  the  accounts  of  the  Central  Company,  on 
which  we  rely  more  and  more  for  our  supply  of  current.  The  cost  of 
the  unit  for  eleetririty  |>urehased  has  rixli  materially  ;  and  it  has  Ixcn 
thought  ilesirable  by  th-  two  eomitanies  eoneemed  that,  in  order  to 
keep  down  the  cost  to  th<'  low<sl  point  |M>ssible,  the  Central  Comjiaiiy 
should  not  declare  a  dividend  f<ir  1UI.">.  We  shall,  therefore.  Ik-  that 
amount  Bhort  in  the  revenue  of  the  St.  .lames'  Company  next  year. 

We  have  further  ha<l  to  enrry  out  some  vr-ry  imjiortant  nnovations  of 
)>lanl  at  the  (;rovc  road  Works  of  the  Central  f  ompHn\.  and  we  have 
add'>d  a  large  new  turlmgenerator  with  its  attendant  Ixiiler  plant,  wliieh 
wan  urgently  needed  to  eo|)e  with  the  work.  In  addition  to  this  t!ie 
difficultien  of  coal  sup|i|y  have  mwle  it  imjHirtant  for  our  nafety  that  we 
should  have  a  largf  reserve  of  coal  on  hand  there.  The.w  two  eaus-^s  have 
involved  eonsi<lerab|e  capital  expenditure,  wlii'li  must  )»•  provided  b\  the 
two  eouipaniis  fo  ■  a  lime,  till  it  can  be  made  up  i.nt  of  th<'  large  provision 
for  depreeiatitin  which  we  are  setting  aside  annually  out  of  the  Central 
Company's  n-vetiue.  It  is  for  this  purpose  that  we  are  |>ro|Mming  to  you 
the  risoliition  extending  the  iMirrowing  |M>werKof  the  lioard. 

In  view  of  the  |>oHHibility  of  damnue  by  boMtile  aircraft  -a  risk  against 
which  we  have.  <if  eiuirse.  insured  our  stations  we,  thronyli  tlie  Central 
Company,  have  enteied  into  an  arrangemi-nt  with  our  neighlsiurs,  the 
Horough  of  St.  Nbiryl -lione.  whose  station  is  ni-ar  ours  on  the  Regrnl's 
Canal,  for  a  system  of  mutual  supiMirt.  This  will  Ix-  of  stilistantial 
assistance  in  the  caw  of  damage  to  either  umlertaking  ;  but  it  isctmtined 
to  that  contingency.  I  should  like  to  t  i'  •'  ;  <mjM>rtunity  of  l>enrii\g 
my  leHliniony  to  the  gixxl  ferine  nuil   I  which  rhmneterjiv  the 

W''  '  '  the  Central  Com  .U  hdiI 

)>ii:  ihe  Westuiinst<i  '  ■  i>  now 

the  >ery  baeklMine  of  our  system.  t>f  our  siaii.  tl4  bnvi  ji med  tbe  t  ol.nirs. 
\\i'  have  to  htnient  th<'  lo^s  of  six  who  have  U-en  kJllnl.  while  .e\einl 
others  have  b«-en  W'nuuled.  (hir  Company  ha*  been  neccpied  as  an 
iindertakini;  of  INiblie   Itility.  an«l  ha\e  tlius  n  '  .jni  for 

consideration  in  the  calling'  tip  of  our  men  who  |.  I  ,||„i,.r 

the  |)(>rl>y  Sh'  Tiie.      In  ri-cofnition  of  t'  ,|  htati 

have  Ixen  anthniiMMJ  to  re(ei\e  the  "  \\  ;.  li\    the 

Mini'tt^y  of  Munitions,  as  men  n'i|uin-d  for  the  |»ro|wr  condu.  i  of  the 

biisiiies.*  in  the  piiblir  inters!.     We  ref;ard  this  n     ■  '   '  ■  .  r«ther 

than  a  privilege,  and  have  liwn  «loina  our  lies!  ti^  e\erv 

(lisfw  usable  man  :   and  we  have  to  «1'  ,i, 

kl'ep  for  tliejv   loyally.  veryoftiMI  III,  .l( 

piessiiie.      W"  hH\e  also,  ni  our  sninll  way.  i  some, 

tliinif  to  do  in   Mtunilions  w>>rk.  and  o"i    I  ">>.t|v 

i>ecupie|i  sine*'  the  early  part  of  IaM  j-ear  ,t'e 

atid  retined  turning  n-quin-d  in  on^  or  <.;n.  .  .t  ne  .  II 

inanufneture.      We  an-  dad  to  think  that  the  wi.rk  oi  ,1 

oil'     '  ... 

CI  ■ 

V"'  '  '"  the  mm  frho  haxf  dnw  it.  tn  r»c««nitSon 


The  invcstmonls  of  the  Company  amount  at  cost  to  just  over  £.5.3. (XMJ.  A 
note  is  appentled  in  the  balance-sheet  to  say  that  at  the  prices  ruling  on 
Dec.  31  they  stood  at  £45,716.  Some  of  them  are  taken  at  the  only 
quoted  price  of  that  date,  the  minimum  price.  We  must,  of  course, 
recognise  that  they  could  not  now  be  realised  except  at  a  value  con- 
.siderably  below  this.  Now,  I  wish  to  point  out  that  these  investments 
are  savings  of  the  business,  and  not  ear-marked  for  any  s]iecial  j)urpose. 
We  are  at  liberty  to  use  them,  if  necessary,  for  any  of  the  purjxises  of  our 
business.  But,  at  the  .same  time,  we  do  not  see  any  likelihood  that  we 
shall  need  to  reali.se  them  ;  and  unless  some  need  not  at  present  foreseen 
|)resents  itself,  it  is  our  intention  to  hold  them  until  the  licjuidation  of  the 
iiiisiiK-ss,  whether  at  the  termination  of  our  Order  in  19.31  or  earlier.  If 
at  tliat  time  there  is  a  depreciation,  it  will  be  a  capital  dejireciation.  and 
will  have  to  be  met  out  of  the  capital  reserve  fund.  It  is  not  a  depre- 
ciation w  Inch  we  are  in  any  way  called  Upon  to  make  good  out  of  revenue. 
If  it  should  b"  neces.sary  to  realise  any  of  them  at  a  less  before  1931,  we 
shoukl  regard  this  in  the  same  way  as  a  loss  chargeable,  not  to  revenue, 
but  to  ca])ital  reserve.  We,  therefore,  propose,  and  your  auditors  agree 
with  rs.  that  the  proper  course  is  to  carry  them  in  our  balance-sheet  at 
cost,  callini;  attention  in  a  note  to  their  present  value  where  a.scertainable. 

With  regard  to  the  futdie  I  shall  make  no  prophecy  of  any  sort.  We 
are  entirely  dependent  upon  the  course  of  the  war.  If  the  war  stopjjed 
to-morrow  I  have  no  doubt  that  we  should  soon  step  back  into  our 
previous  prosperity  :  but  .so  long  as  the  war  continues  thcte  is  no  obvious 
reason  why  ]i.''ofits  should  improve.  The  best  point  at  the  moment  is 
that  our  revenue  showed  somewhat  unexpected  elasticity  in  the  second 
half  of  191.5,  and  for  the  five  months  where  comparison  with  war  times 
was  possible  it  made  a  marked  recovery.  This  is  a  real  growth,  due  to 
the  exteusion  of  the  use  of  electrical  energy  for  j)ower  and  healing.  It 
is  also  partly  <lue  to  a  somewliat  increased  scale  of  charges  to  customers. 
This  increa.se  has  been  well  received  by  them,  and  we  shall  profit  by 
it  more  in  191fi  than  we  did  in  1915.  But  increase  of  ptice  is  not  a 
resource  on  which  we  can  depend  to  any  large  extent  ;  there  comes  a 
point  at  which  any  increase  of  charge  will  simi'iy  mean  that  the  demancl 
is  cut  downi.  It  is  only  to  the  e.v]jansion  of  demand  for  heating  an<l 
])Ower  that  we  can  look  to  make  up  to  .some  extent  the  inevitable  loss  in 
the  slio])-lighting,  whicii  has  always  been  the  backlxine  of  our  supply. 
For  <i\ir  ('omi)any,  as  for  the  countrj-,  the  first  essential  is  that  we  should 
strain  every  nerve  to  win  the  war  ;  until  we  have  done  that  we  must  be 
content  to  bear  the  ills  of  war  with  patience  and  courage,  and  we  may 
IKrhaps  console  our.selves  with  the  thought  tliat  there  a'-e  worse  things 
to  l>e  l)orne  than  a  dividend  of  8  jier  cent.  I  l)eg  to  move  the  adoption 
of  the  rejiort  and  accounts,  and  the  declaration  of  the  dividends  recom- 
mended. 

Mr.  MARLB()R(HT;H  R.  PRYOR  seconded  the  resolution,  which  wa.s 
carried  unn.nimously. 

The  retiring  directors.  Mr.  ^Marlborough  R.  Pryor  and  the  Right  Hon. 
fJerald  W.  Balfour,  and  tlie  auditors  were  re-elected. 

The  CHAIR.MAX  then  moved  the  following  resolution:  "That  the 
amount  whiih  the  Directors  are  authorised  to  borrow  (without  the 
further  sanction  of  the  Company  in  General  ]\Iceting)  be  increased  from 
an  amount  ef|ual  to  one-half  the  nominal  capital  of  the  Company  for  the 
time  being  to  £.5M.O(tO  in  excess  of  that  anunint." 

He  saiti  that  the  Centra!  Company  has  had  the  following  large  items  <if 
capitalexpen.se  during  the  year  :  (1)  A  renewal  and  extension  of  the  main 
switchboard  ;  and  (2)  the  subfst  itut  ion  of  a  large  (>.0()0-kw.  turbo-generator, 
with  its  attendant  boiler  plant  in  ])lare  of  one  of  the  old  1..5(K)  reciprocat- 
ing enirines.  The  orders  for  those  were  given  before  the  war.  and  the 
fresh  jilant  was  absolutely  necessary,  in  view  of  the  continually  increasing 
use  which  bo  ththe  Westminster  Company  and  themsehes  were  making 
of  the  Central  plant.  In  additicm  the  great  difficulty  which  was  at  one 
time  experienced  in  getting  deliveries  of  coal  had  rendered  it  imperatixt* 
t-o  increase  the  reserve  stock  stored  on  the  (.'entral  Company's  premises 
at  (;roveroad.  That  had  involved  a  lock-up  of  more  than  £10.000. 
.Vrr angemcnl  s  had  bet-n  made  to  finance  t  he  ( 'ent  r al  ( "ompanv 's  ext  ensions 
by  setting  aside  annually  a  very  large  sum  to  depreciation  account.  On 
an  average  of  years  that  would  be  suHicient  ;  but  for  this  year,  owing  to 
the  accumulation  of  these  large  extensions,  it  had  been  neeessarv'  for  the 
two  parent  ccmipanies  to  find  additional  ca|iital.  That  they  had  done 
for  the  present  by  jointly  guaranteeing  a  bank  loan  :  but  the  Central 
Board,  in  coiuultalion  with  the  juirent  companies,  pref'^rred  the  system  of 
loans  from  the  two  coiupunies  to  the  Central  Company.  Their  borrowing 
IHiwers  to  the  extent  of  half  their  capital  had  already  been  exhauMiHl  by 
the  debenture  issiu>,  and  their  bankers  therefore  ask^vl  that  they  should 
obtain  consent  to  nn  extension  of  their  powers  for  another  C.lO.tiOtK 

Mr.  S.  K.  (iKORlJK  .seconded  the  motion,  which  was  carried  unani- 
mously, and  a  vote  of  thanks  to  the  Chairman,  the  Dir(x-tor.s.  and  tho 
.st  aff  for  their  wrviceH  in  the  past  year,  bnuight  the  prociHxiings  to  a  close. 


i 


rAMBRIDQE  ELECTRIC  SUPPLY  CO.  (LTD.)— Diu^ing  1015  99  additional 
-•rs    were   lonnected    and    the    number   of    units   supplied    was 

'•'"■'•"'''    e  of  .W.24fi  units  o\fr  I9I4.     The  total  profit  for  the 

>•«"  w  K'd.  which,  with  £2.646.  ISt.  2d.  brought  forward, 

makn    lllJ.uou     4s.     .\fter    deducting    debenture    and    oth^r    int^re#t 
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(£1,792.  15s.  4d.)  and  placing  £3,000  to  depreciation,  there  remains 
£7,213.  8s.  8d.  An  interim  dividend  of  2  per  cent,  (absorbing 
£1,783.  19s.  7d.)  has  been  paid  and  the  directors  recommend  payment 
of  a  further  dividend  of  3  per  cent.,  making  5  per  cent,  for  the  year. 
This  will  absorb  £2,075.  19s.  5d.,  leaving  £2,753.  9s.  8d.  to  carry  forward. 

ELECTRICAL  DISTRIBUTION  OF  YORKSHIRE  (LTD.)— The  net  profit  for 
1915  was  £3,038,  against  £2,904  in  1914  and  £2,509  in  1913.  After  pay- 
ment of  directors'  remuneration  the  balance  brought  forward  was  £002, 
and  the  disirosable  l)alancc  is  £4,240.  The  directors  recommend  payment 
of  a  dividend  (tax  tree)  for  the  year  1915  at  the  rate  of  6  per  cent,  per 
annum  on  the  ordmary  shares  (£2,208)  and  the  incrca.so  of  the  reserve 
fund  to  £4,000  by  addhig  £1,000,  leaving  £1,031  to  carry  forward.  In 
view  of  the  increased  expenditure,  tlic  lighting  restrictions  and  other 
dithculties  occasioned  by  tlic  war,  the  directors  consider  that  the  results 
of  the  year's  working  are  very  satisfactory.  Tlie  stong  ])Osition  of  tlie 
company  is  due  largely  to  their  close  association  with  the  ^'orkshire 
Electric  Power  Co.  and  to  the  benefits  of  the  agreements  for  bulk  supply 
and  management  made  with  that  company.  Due  to  these,  the  difficulties 
of  tlie  past  year  have  been  met  in  a  manner  and  at  a  cost  which  would  not 
have  been  po.ssible  if  separate  generating  stations  and  a  separate  organisa- 
tion liad  been  established.  Ajiplications  were  made  in  1914  for  provisional 
orders  for  8elby  and  district  and  Stanley,  and  these  orders  have  been 
granted  and  confirmed  by  Parliament. 

ELECTRICAL  &  INDUSTRIAL  INVESTMENT  CO.  (LTD.)— At  the  meeting 
on  Wednesday  the  report  for  the  year  ended  Dec.  31  stated  that  tlie 
investments  of  the  company  have  been  written  down'to  correspond  with 
the  reduction  of  capital.  The  revenue  account  shows  a  profit,  after 
payment  of  management  expenses  and  interest  on  debenture  stocks,  of 
£11,500,  and  with  balance  (£10,377)  brought  forward  the  total  available 
is  £21,877.  The  directors  recommend  payment  of  the  dividend  for  the 
year  on  the  6  per  cent,  cumulative  preference  and  a  dividend  of  5  per  cent, 
on  the  preferred  ordinary  shares  for  the  year,  carrying  forward  £10,877. 

LIVERPOOL  OVERHEAD  RAILWAY  CO.— The  gross  receipts  for  the  year 
1915  amount  to  £95,231.  lis.  lOd.  and  working  expenses  (including 
appropriation  to  reserve  funds)  to  £04,435.  3s.  lOd.  The  total  number 
of  passengers  carried  was  15,082,502,  against  13,301,944  in  1914.  The 
railway  has  continued  to  be  worked  during  tlie  year  under  the  agreement 
concluded  witli  the  Government  on  the  outbreak  of  the  war.  After 
deducting  working  expenses  and  appropriation  to  reserve  funds 
(£04,435. 3s.  lOd;)  and  paying  interest  on  debenture  stock  (£0,755.  4s.)  and 
adding  £7,012.  10s.  lOd.  brought  forward,  the  amount  available  for 
dividend  is  £31,054.  Os.  lOd.  Interim  dividend  has  been  paid  for  the 
half-year  ended  June  30  on  the  5  per  cent,  preference  shares  and  at  rate 
of  2^-  per  cent,  on  the  ordinary  shares,  leaving  £20,838.  10s.  lOd.  Out 
of  this  balance  the  directors  recommend  the  declaration  of  dividends,  for 
tlie  half-year  ending  Dec.  31,  at  rates  of  5  per  cent,  per  annum  on  the 
preference  shares,  and  4  per  cent,  per  annum  (making  3J  per  cent,  for 
the  year)  on  the  ordinary  shares,  leaving  £0,873.  Os.  lOd.  to  be  carried 
forward. 

MACKAY  COMPANIES. — The  annual  report  of  the  Mackay  Companies 
states  that  the  annual  receipts  have  been  satisfactory,  but  points  out 
that  tiie  extraordinary  weather  conditions  of  the  past  year  caused  con- 
siderable additional  expen.se  in  the  maintenance  of  the  cable  and  tele- 
graph systems.  Apparently  there  was  some  serious  disturbance  in  tlie 
bed  of  the  Atlantic  ocean,  particularly  in  the  zone  where  nearly  all  of  the 
transatlantic  cables  of  the  different  cable  companies  are  laid,  and  the 
continued  .severity  of  the  storms  and  tjieir  uninterrupted  violence  rendered 
repairs  slow  and  very  expensive.  Extraordinary  storms  in  the  United 
States  also  had  a  similar  effect  on  the  land  wires.  As  to  the  ])o.ssibility 
of  an  increase  in  the  dividend  on  the  common  shares,  the  report  says  that, 
"  In  view  of  the  uncertainty  of  tlie  future,  this  is  deemed  inadvisable. 
The  war  may  terminate  at  any  time,  and  upon  its  termination  it  is  im- 
possible to  say  whether  the  present  high  tide  of  prosperity  in  the  United 
States  will  continue.  It  is  difficult  to  .see  how  this  country  can  keep  up 
with  the  present  degree  of  prosperity  when  practically  all  other  countries 
wiU  be  adjusting  and  paying  debts,  with  further  heavy  taxes  to  be  im- 
posed. An  individual  labouring  under  heavy  obligations  restricts  his 
business  operations  and  consumption,  and  the  same  would  seem  to  apply 
to  a  nation.  A  merchant  has  little  trade  when  his  chief  customers  are 
economising  to  pay  debts.  We  are  av/are  that  others  entertain  a  different 
view,  and  believe  that  this  counti'y  can  prosper  irrespective  of  th? 
desperate  financial  condition  of  the  other  great  nations  of  the  world. 
The  experience,  however,  of  the  whole  .world  for  a  few  years  after  the  Boer 
war  would  indicate  that  where  even  a  single  great  nation  is  depressed  by 
financial  lo.sses  and  disturbances  due  to  war  this  affects  the  commerce 
and  prosperity  of  all  nations.  Accordingly  your  trustees  do  not  believe 
that  any  policy  of  higher  dividends  and  exploitation  should  be  ado]:ted 
at  present.  Developments  in  wireless  telegraphy  and  experiments  in 
wireless  telephony  continue,  and  are  scientific  achievements  of  incalcul- 
able value  for  the  protection  and  direction  of  ships  and  for  the  changing 
conditions  of  the  battlefield  or  other  places  where  poles,  wires  or  cables 
cannot  well  be  erected  or  maintain(>d,  but  nothing  has  caused  your 
trustees  to  change  or  modify  theiT-  opinion  that,  as  commercial  propo- 
sitions, wireless  telegraphy  and  wireless  telephonj-  are  and  will  contmue 
to  be  negligible.  Their  limited  capacity  and  the  difficulty  and  expense 
of  operation,  measured  by  the  results  obtained,  will  prevent  them  from 
ever  becoming  serious  competitors  of  our  ocean  cable  or  land-line  .systems." 
At  the  annual  meeting,  held  on  Tuesday,  the  15th  inst.,  the  following 
trustees  were  re-elected  :  Sir  Thomas  Skinner,  Bart.,  of  London,  England; 
Sir  Edmund  B.  Osier,  of  Toronto  ;  Henry  V.  Meredith,  president  of  the 
Bank  of  Montreal,  ilontreal ;  Clarence  H.  Mackav.  William  W.  Cook, 
Geo.  G.  Ward,  Edward  C.  PlAtt,  Geo.  Clapperton  and"Milton  W.  Blackmar    | 


METROPOLITAN  RAILWAY  CO.— At  the  meeting  last  week  Lord  Aber- 
conway  said  that  the  total  net  income  had  been  £595,675,  against 
£.598,286  in  1914.  In  .luly  an  interim  dividend  of  1  per  cent,  jjor  annum 
had  been  paid,  and  they  proposed  to  pay  a  dividend  at  the  same  rate  for 
the  second  half  of  the  year.  The  Government  did  not  guarantee  the  rail- 
way companies  their  1913  dividends  ;  what  they  did  guarantee  was  the 
same  net  receipts  from  traffic.  Although  important  new  works  were  now 
earning  revenue  of  which  the  Government  got  the  benefit,  the  company 
had  been  left  to  bear  the  interest  on  tho  new  capital.  Their  capital  had 
been  increased  by  £125, .582.  They  had  a  number  of  improvement  works 
in  contemplation.  The  traffic  generally  for  1915  showed  a  satisfactory 
increase  ;  the  introduction  of  the  escalator  at  Baker-street  connecting 
their  s^^ation  with  that  of  the  Bakerloo  Tube  ha<l  increased  the  exchange 
traffic  oetween  their  line  and  the  Tube  system,  and  the  traffic  on  the 
Great  Northern  and  City  line  had  res[)0nded  quickly  to  the  improvements 
they  had  made  in  tlie  service  on  that  section. 

PAISLEY   DISTRICT   TRAMWAYS    CO.— The    revenue    for    1915    was 

£08,079.  Os.  3d.,  and  expenditure  £45,737.  Is.  Yd.  After  meeting  deben- 
ture interest,  income  tax  and  debenture  sinking  fund  (£1,.500)  and  adding 
balance  brought  forward  (£3,200.  9s.  8d.),  the  amount  available  is 
£19,477.  17s.  3d.  Of  this  amount  £0,.')00  has  been  placed  to  general 
sreserve,  £3,750  has  been  i)aid  for  the  cumulative  preference  dividend  and 
£1,000  has  been  placed  to  preference  share  sinking  fund  for  the  half-year 
ended  June  30,  1915,  and  the  directors  recommend  pa\-ment  of  the 
preference  dividend  for  the  half-year  ended  Dec.  31,  1915,  and  the  placing 
of  £1,000  to  preference  share  sinking  fund  for  the  half-year,  leaving 
£3,477. 17s.  3d.  to  be  carried  forward.  The  year's  taaffic  receipts  increased 
by  £0. 141,  but  the  expenses  also  largely  increased,  due  to  the  war  bonus 
granted  to  the  staff,  which  was  lately  increased  to  os.  per  week,  to  the 
great  increase  in  the  price  of  coal,  and  to  the  increase  in  the  price  of 
all  materials.  Owing  to  the  scarcity  of  labourthe  companj'  have  been 
unable  to  undertake  the  whole  of  the  maintenance  of  the  track  and  rolUng 
stock  wliich  would  have  fallen  to  have  been  executed  in  ordinary- course. 
These  repairs  are  only  postponed,  but  the  directors  have  carried  to 
general  reserve  £2,000  more  than  the  usual  amount  in  order  to  make 
some  provision  for  this  expenditure. 

SMITHFIELD  MARKETS  ELECTRIC  SUPPLY  CO.  (LTD.)— The  gross 
profit  for  1915  was  £4,249.  18s.  Od.  (compared  with  £4,576)  and  net  profit 
£2,810  (against  £3,139).  A  sum  of  £400  has  again  been  placed  to  deben- 
ture stock  redemption  fund  and  £1,2.50  to  depreciation  account.  The 
available  balance,  including  £1,330  brought  in,  is  £2,496,  which  the 
directors  propose  to  deal  with  by  paying  2  per  cent,  per  annum  on  the 
ordinary  shares  (£1,200)  and  carrying  forward  £1,296.  The  output  of 
current  has  been  well  maintained  notwithstanding  the  adverse  conditions, 
but  costs  of  production  have  generally  increased.  A  settlement  of 
matters  in  dispute  in  connection  with  the  existing  oil  plant  has  been 
effected  on  favourable  terms,  and  the  cost  has  been  charged  to  capital 
account.  Another  oil  generating  set  of  improved  design,  to  replace  the 
last  remaining  steam  set,  is  in  hand. 

WESTMINSTER  ELECTRIC  SUPPLY  CORPN.  (LTD.)— The  total  power  of 
the  lamps,  motors  and  apparatus  connected  to  the  company's  mains, 
which  on  Dec.  31,  1914,  was  the  equivalent  of  about  41,201  kw.,  had 
increased  by  Dec.  31,  1915,  to  the  equivalent  of  about  42,355  kw.  The 
directors  have  set  aside  £2,500  out  of  the  profits  of  the  year,  and  that 
sum,  together  with  the  £500  received  for  the  founders'  shares  which  were 
cancelled  in  1897,  has  been  added  to  reserve  fund.  These  sums  are  more 
than  sufficient  to  cover  the  loss  on  the  investments  realised  during  the 
year.  An  interim  dividend  at  rate  of  6  per  cent,  per  annum  on  the 
ordinary  shares  and  the  dividend  on  the  4i  per  cent,  preference  shares 
for  th(!  half-year  ending  .Juu"  30,  1915,  has  been  distributed.  After 
allowing  for  depreciation,  sinking  fund  and  other  charges,  the  net  balance 
is  £35,893.  7s.  2d.,  from  which  must  be  deducted  the  second  half-year's 
dividend  on  the  preference  shares,  which  absorbed  £12,375,  leaving 
£23,518.  7s.  2d.  Out  of  this  the  board  recommend  payment  of  a  dividend 
at  the  rate  of  8  per  cent,  per  annum  (less  tax)  for  the  past  half-year, 
making  7  per  cent,  for  the  year,  carrying  forward  a  balance  of 
£1,518.  7s.  2d. 


CITY  NOTES. 
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MEMORANDA  (Feb.  16). — Bank  rate  5  per  cent,  (since  Aug.  8, 1914). 
Consols  58]^.  Consols  Pay  Day,  March  1.  Stocks  and  Shares  Ticket 
Days,  Feb.  23  and  March  9.  Pay  Days,  Feb.  24  and  M\!rch  10.  Price 
of  silver,  26|^d.  

CENTRAL  LONDON  RAILWAY  CO.— The  following  di%idends  have  been 
decla;c  d  :  On  the  uudivitlcd  o-ilinary  stock  for  six  months  of  li  per 
cent.,  making  for  the  year  3  per  cent,  (against  2j  per  cent.),  on  the 
deferred  2  per  cent,  for  the  year  (against  1^  per  cent.),  carrying  forward 
£15,085  against  £15,413. 

CHELSEA  ELECTRICITY  SUPPLY  CO.(LTD.) — The  directors  recommend  a 
dividend  for  the  half-year  to  Dee.  31,  1915,  at  rate  of  4  per  cent,  per 
annum  on  the  ordinary  share  capital,  making  4  per  cent,  for  1915,  after 
paying  debenture  interest  and  placing  £14,720  to  depreciation  fund.  £704 
to  debenture  prennum  redemption  fund,  writing  otf  £1,089  from  cost  of 
extinction  of  founders'  shares  and  £1,000  off  cost  of  investments  ;  carry- 
ing forward  about  £3,200.  subject  to  audit.  The  dividend  will  be  payable 
on  and  after  loth  prox. 


724 


THE  ELECTRICIAN,  FEBRUARY  18,  1916. 


CITY  ft  SOUTH  LONDON  RAILWAY  CO.— A  dividend  of  2  J  per  cent,  has 
been  deciarfd  on  the  .5  y/r  cent,  preforcncc  stock.")  for  the  si.x  months 
endffl  Dff.  .''l,  making  i>  jkt  cf-nt.  for  the  year. 

LONDON  ELECTRIC  RAILWAY  CO. — The  directors  recommend  a  further 
dividend  of  |  p?r  cent,  on  ordina.'-y  (making  IJ^per  cent,  for  1915),  carrving 
forward  1 12, 80S. 

LONDON  ELECTRIC  WIRE  CO.  &  SMITH'S  (LTD.)— A  dividend  of  7  J  ix-r 
cent,  and  a  bonus  of  2s.  6d.  por  sha'-e  have  been  declared  on  the  ordinary 
shares,  making  12J  jx;r  cent,  for  the  year;  £50,000  has  been  placed  to 
reserve  and  £28,559  carried  forward. 

MATHER  ft  PLATT  (LTD.)— A  final  dividend  of  94  per  cent,  actual, 
makiii^^  12.1  for  y^ar,  Ijas  Ix  en  declared,  the  same  an  in  1914. 

MERSEY  RAILWAY  CO.— The  dircctorn  have  dccla.'cd  a  dividend  of  4 
j)er  fcnt.  on  th"  IHfiK  fl'benture  litock,  3  per  cent,  on  the  1871  debenture 
(itock,  'A  ]K"-  cent,  on  th'-  1882-8:{.85  debenture  stocks  and  1  per  cent,  on 
til''  ■■  l>  "  '!'-h- ntiif  .'lock,  carryiiiu  forwa.'-d  £ni4. 

METR0P0LITANDI8TRICTRAILWAYC0.— A  dividend  on  the  5  jkt  cent, 
second  p-efcrence  stock  for  Die  .si.\  months  ended  Dec.  31  of  1^  per 
cent,  has  heen  dr'cia.'-e<i,  making  li  per  cent,  for  the  year  (against  2  jkt 
cent.),  carrying  forward  £ll{,9.52. 

TELEGRAPH  CONSTRUCTION  &  MAINTENANCE  CO.  (LTD.)— A  further 
<livid'  nd  of  10  \nr  cent.,  together  witii  a  honu.^  of  12:*.  jk-"-  share,  has  been 
decla.'ed,  the  .same  as  a  year  ago.  Th"  transfer  lK)oks  will  be  closed  from 
21sl  ins*.  •'.  2ii'l  |)<>\..  iricjiisiv  •.  pn-p  i.-atory  v.>  jnyiu'iil  nf  <iivideii(i. 

UNDERGROUND  ELECTRIC  RAILWAYS  CO.  OF  LONDON  (LTD.)— Subjee* 
to  the  respective  diviflend  announcements  of  its  subsidiary  companies 
the  revenue  of  the  Underground  Co.  will  enabh  it  to  jtav  full  interest  to 
Dec.  ;{1  on  its  (5  per  cent,  first  eumulativ  >  income  debenture  stock  and  on 
itu  6  per  cent,  income  bonds,  carrying  forward  about  £38,500. 


ELECTRICAL  COMPANIES'  SHARE  LlSl. —Conlinued. 


METAL  PRICES. 

Messrs.  J.  B.  Csrnham  &  Sons.  i:>2.  Upper  Thames-street,  London,  E.G.,  quote  under 
date  Feb.  If,  the  followine  as  the  present  basis  prices  of 
New  Metals.  per  lb. 


Solid  Drawn  Brass  Tubes 16}d. 

Solid  Drawn  Copper  Tubes ISld. 

Brazed  Copper  Tubes 13id. 

Brazed  Brass  Tubes 1 8}d 

Bras."!  Wire ISJd' 

Copper  Wire 1 7d' 

Rolled  Brass 15|d 

Brass  Sheets Itjd. 

per  ton. 

Copper  Sheets    £143  0    0 

Spelter £93  0    0 


per  ton. 

English  Lead £32  15    0 

Antimony Nominal. 


Old  Metals. 


r«r  ton. 


Clear  Scrap  Copper £100  0 

Braziery  Copper  Scrap £30  0 

Clean  Scrap  Brass £66  0 

Old  Lead £26  0 

Old  Zinc £60  0 

Hollow  Pewter £120  0 

Black  Pewter £30  0 

Gun  Metal ' £80  0 


M.-.  A.  Joseph,  Earl-street.  London-road.  Southwark,  London,  S.E..  quotes  under  date 
Feb.  15  the  following  approximate  pricss  of  S:rap  Metai  s  :— 


per  ton. 

Aluminium  Cuttings £130     0    0 

Clean  Mixed  Brass £70    0    0 

Cl«an  Cooper £94    0    0 

Braziery  Copper £88    0    0 

Gun  Metal £85    0    0 


per  tan. 

Old  Lead £27    0    0 

Tea  Lead £25    0    0 

Old  Zinc £68    0    0 

Hollow  Pewter £120    0     0 

Shaped  Black  Pewter £85    0    0 


Mr.  Joseph  can  supply  soldei  at  the  followinR  prices  per  ton  :  Plumber's  Solder  (in  bar 
or  strip),  eW;  Commercial  Tinman's  Solder,  £100;  Blowpipe  Solder.  £110. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

What  were  known  an  "  oflioial  quotations"  are  not  now  iMUod,  but 
we  give  below  the  latost  pricoa  at  which  actual  transactions  took  place 
on  or  before  TuoHday,  IVb,  I.').  The  groatost  care  is  taken  in  compiling 
thee  figuroa.  but  the  dilfioulty  of  veriHoation  is  now  much  inoreaoed. 
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The  Kelvin  Lecture. 

This  year  the  Kelvin  Lecture  was  on  a  more  purely  scientific 
subject  tlian  lias  usually  been  the  case,  the  subject  being 
terrestrial  magnetism,  and  tbe  lecturer  Dr.  C.  Chree,  the  well- 
known  Superintendent  of  the  Kew  Observatory.  Lord 
Kelvin  was  not  so  closely  identified  with  this  branch  of  work 
as  with  some  othei's,  although  he  played  an  important  part  in 
the  improvement  of  the  mariner's  compass.  He  also  took  a 
keen  interest  in  certain  theoretical  speculations.  Thus  he  was 
somewhat  averse  to  various  theories  which  were  put  forward 
from  time  to  time  attributing  magnetic  storms  on  the  earth  to 
the  direct  magnetic  action  of.  the  sun.  It  is  characteristic  of 
Lord  Kelvin  that  he  tested  such  matters  by  putting  them  into 
numerical  form.  Thus,  in  refuting  the  theory  of  the  direct 
action  of  the  sun,  he  calculated  that  the  production  of  an 
ordinary  magnetic  storm  would  require  the  expenditure  of 
160  million  million  million  million  horse-power,  so  that  in 
eight  hours  of  a  moderate  magnetic  storm  as  much  work  would 
be  done  by  the  sun  in  sending  magnetic  waves  in  all  directions 
through  space  as  it  actually  does  in  four  months  of  its  regular 
heat  and  light.  Although  it  is  still  held  that  the  sun  may  give 
rise  to  magnetic  storms,  the  mechanism  of  the  action  is  now 
supposed  to  be  very  different  from  that  of  direct  magnetism. 
Of  the  many  interesting  magnetic  changes  that  are  continually 
in  progress,  the  secular  change  in  H  is,  perhaps,  the  one  that 
has  the  greatest  practical  interest,  and  no  doubt  there  will  be 
much  speculation  in  generations  to  come  as  to  whether  the 
phenomenon  can  be  represented  by  a  closed  loop.     Li  all 


terrestrial  magnetic  phenomena,  a  relation  between  the  sun 
or  sunspots  appeai-s  to  run  as  a  continuous  thread.  It  is 
difficult  to  prove  any  relation  with  certainty,  and  it  is  remark- 
able to  see  how  contradictory  may  be  the  evidence  put  forward 
by  leading  men  on  a  question  of  this  kind.  The  general  feeling 
is  that  there  must  be  some  such  relation,  though  it  is  not  every 
physicist  who  would  have  the  patience  of  Dr.  Chree  to  in- 
vestigate entries  running  into  tens  of  thousands  to  prove  what 
is  true  in  a  given  contention.  The  suggestion  made  by  Dr. 
Chree  that  workers  in  radiotelegraphy  should  look  out  for 
similar  periods  as  appear  to  exist  in  terrestrial  magnetic 
phenomena  should  not  be  forgotten.  Measurements  of  this 
kind  might  yield  results  which  would  help  to  clear  up  points, 
both  in  regard  to  terrestrial  magnetism  and  electric  waves. 


The  Candle-power  of  Incandescent  Lamps. 

The  term  candle-power,  when  applied  to  incandescent  lamps, 
has  ceased  during  the  last  few  years  to  have  an  exact  signi- 
fication. In  the  days  of  the  carbon  glow  lamp  the  flux  of  light 
was  fairly  distributed  over  the  lower  hemisphere.  The  first 
type  of  lamp  to  disturb  this  state  of  things  was  the  Xemst 
lamp,  which  showed  great  variations  in  the  direction  of  the 
filament.  Although  this  lamp  may  now  be  disregarded,  other 
variations  have  been  introduced.  Thus  the  average  metal 
filament  lamp  gives  much  more  light  in  a  horizontal  direction 
than  in  a  vertical  direction.  On  the  other  hand,  when  we  come 
to  spiral  filament  lamps  the  flux  is  greater  in  a  vertical  direction 
than  horizontally,  because  in  the  horizontal  direction  one  part 
of  the  filament  interferes  with  another.  Thus  the  measure- 
ment of  candle-power  in  a  horizontal  direction  is  unsatisfactory 
for  different  types  of  lamp.  The  uiean  hemispherical  unit  is 
rather  better,  but  it  cannot  be  said  fully  to  meet  the  case  com- 
mercially, because  light  thrown  upwards  may  be  almcst  as 
valuable  as  light  thrown  downwards,  due  to  the  fact  that 
lamps  are  generally  used  with  reflectors.  The  measurement 
of  mean  spherical  candle-power  gives  a  true  figure,  but  is 
comparatively  troublesome.  It  is  obvious  that  the  maker  of 
one  kind  of  lamp  is  not  likely  to  agree  to  a  proposition  of 
another  maker  if  the  method  of  rating  does  not  show  his  lamp 


off  to  advantage. 


Thus  it  is  diflicult  to  obtain  anything  like 


unanimity  of  opinion.  Judging  by  an  article  by  Dr.  E. 
Salomon,  of  which  we  give  an  abstract  elsewhere,  these  diffi- 
culties are  being  felt  materially  by  German  makers,  and  con- 
ferences have  therefore  been  held  between  representatives  of 
the  different  firms.  The  outcome  of  these  conferences  appear:^ 
to  be  that  opinion  is  in  favour  of  rating  lamps  purely  by  the 
watts.  This  solution  has  already  foimd  favour  in  this  country, 
and  probably  it  is  the  best  course  to  adopt.  The  public  has 
little  idea  of  the  meaning  of  candle-power  and  still  less  as  to 
the  variation  of  candle-power  in  dift'erent  directions.  On  the 
other  hand,  it  is  scarcely  likely  that  makers  will  entirely  drop 
the  use  of  uhe  term  candle-power  when  it  suits  their  purpose. 
For  example,  if  two  makers  each  produce  a  50-watt  lamp,  and 
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one  lamp  gives  double  the  candle-power  of  the  other,  it  is  not 
likoly  that  the  maker  of  the  more  efficient  lamp  will  hide  his 
light  under  a  bushel  by  calling  it  merely  a  50-watt  lamp.  In 
some  respects,  therefore,  the  difficulty  will  not  be  solved 
simply  by  adopting  watts  as  a  basis. 


Wiremen's  Work. 

A  coiiKEHi'OxijKXT  rai.ses  the  important  question  of  the 
training  of  wiremen,  and  with  much  of  the  letter  we  are  in 
entire  agreement.  That  the  average  electrical  contractor 
does  not  attach  sufficient  importance  to  the  technical  training 
of  his  apprentices  is  generally  admitted,  with  the  result  that 
many  of  these  men,  even  after  serving  their  appronticesliip, 
cannot  be  said  to  know  their  trade.  In  this  conncrtion  the 
Electrical  Contractors*  Association  could  well  follow  tlie 
example  set  by  the  several  gas  companies,  and  make  a  satis- 
factory technical  and  general  education  one  of  the  strongest 
features  of  the  apprenticeship  course.  With  full  knowledge 
of  the  conditions  which  obtain  in  many  of  our  colleges  and 
schools,  we  state  emphatically  that  the  fault,  if  fault  there  be. 
is  not  in  the  main  due  to  them,  nor  is  it  due  to  the  City  and 
(Juilds  of  London  Institute.  Much  as  we  should  like  to  see 
the  wiring  syllabus  brought  into  line  with  modem  recjuirements, 
we  attach  the  greatest  importance  to  the  pioneer  work  carried 
out  by  the  In.stitute.  That  one  of  our  contemporaries  should 
state  that  the  City  and  Guilds  of  London  Institute  is  really  not 
very  well  known  is  contrary  to  fact,  and  we  take  this  oppor- 
tunity of  recording  our  appreciation  of  the  splendid  work  done, 
under  the  auspices  of  the  In.stitute,  in  every  branch  of  tech- 
nology. Nowadays  evening  classes  have  to  compete  with 
kinema  palaces,  and,  after  a  long  day's  work,  it  is  not  to  be 
wondered  at  that  the  tired  apprentice  seeks  recreation  at  the 
latter,  in  preference  to  further  toil.  But  we  admire  the  youth 
who.  lighting  against  heavy  odds,  endeavours  to  improve  his 
knowledge  of  his  trade  by  attending  the  night  school.  The 
countrv  stands  in  need  of  such  men. 


"The  Central."  The  .lanuary  number  of  this  journal 
contains  artirics  on  "  Tlie  Hardeiii  ng  and  Annealing  of  Metals/" 
by  R.  G.  Parker,  '•  The  Pho  togra])hic  Industry,"  by  F.  F. 
Renwick  ,  together  with  "  Old  Student  Notes.'"  and  some 
reviews. 

Thermo-Electromotive  Force  of  Iron  Alloys.  .\n  inter- 
t'Hting  I'ajMT  was  read  iccciitly  licforc  the  Aiuriiran  Klertrt)- 
chemicttl  Society  by  T.  S.  Fuller  on  this  question.  The  alloys 
were  elect rieally  annealed  and  are  welded  to  fonn  the  couples, 
ujul  measurt-ments  were  made  in  niillivolt-s  against  cojiper  as 
a  staiulard.  For  iron-nickel  alloys  with  small  j)ercentage8  of 
silicon  and  carbon  the  lO.M.F.  varied  from  O-G-t  with  17  per 
cent.  Ni  to  2  with  *M'y'.\  per  cent.  Ni.  For  inm-chroiniuin 
alloy  -f  1-2  with  )(»  per  cent.  Cr  and  ()-.T2  with  2.V5  per  cent. 
Cv.  For  iron-cobalt  1«»  per  cent.  Co  gave  — 0*64.  30  per  rent. 
—.3-50.  Other  alloys  t<*sted  were  iron-nickel-chrontiuni  and 
iron-nickel-niangane.se.  The  difference  of  tem])eraturc  of  the 
i  unctions  in  all  cases  was  HK)°r. 

A  Thirty-two  Element  Syntliesiser.  In  the  '  .I<»urnal  " 
of  the  Franklin  Institute  there  is  a  striking  i'aper  by  1).  C.  Miller, 
J).Sc..  dealing  with  harmonic  analysis  and  synthesis.  After 
referring  to  the  work  of  Ha.shfoith  and  of  Kelvin,  and  .<•  the 
remarkable  tide-predicting  machine  with  3S  ciement.s  of  the 
United  States  Coast  and  Geodetic  Survey  (all  described  in  the 
special  publication  No.  32  of  the  I'.S.  and  Geodetic  Survey). 
he  deals  with  the  Henrici  analyser.  The  simple  harmonic 
motion  of  each  element  in  the  new  synthesiser  consists*  of  a  pin- 
and-slot.  device,  and  is  doiibled  in  amoiint  by  a  sinijilc  fu-i  <• 
chain  passing  round  a  ])nlley.  The  32  element.s  are  innuiited 
on  a  r»wt-inii\  bedplate,  ancl  all  the  pulleys  used  aro  made  of 
aluminium,  and  ball  bearings  are  used  in  ihew  and  in  the  pin- 


carriage.  Having  the  Fourier  equation  of  the  curve  given  in  a 
single  series  of  sines,  the  pin  in  each  disc  is  then  set  to  the 
amplitude  and  rotated  till  it  has  the  correct  phase.  A  10 
component  curve  can  be  synthesised  in  five  minutes,  and  a 
curve  drawn  for  30  components  in  12  minutes. 

Christobal  Coaling  Plant. — The  "  Canal  Record  "  referred 
recently  to  work  at  Panama  in  erecting  the  coal-handling 
machinery. 

Following  the  preliminary  tests  on  the  first  of  the  four  imloadcr  towers 
of  the  permanent  coaling  plant  at  Christ obrl,  the  main  frames  of  all  four 
reloader  towers,  on  the  opposite  side  of  the  plant  from  the  unloaders, 
have  been  erected  and  the  erection  of  the  booms  and  machinery  is  in 
progress.  The  erection  of  the  two  stocking  and  reclaiming  bridges, 
spaiming  the  storat'e  spaces,  is  practically  completed.  One  of  the  bridges 
No.  1,  was  moved  under  its  own  power  on  Wednesday,  January  5th. 
Fortj--six  of  the  88  hopper  cars  which  will  carry  the  coal  on  the  overhead 
viaduct  have  been  practically  completed.  The  troubles  in  sinking  the 
final  cais.sons  for  the  foundation  for  the  end  wharf,  at  the  north-end  of 
the  plant,  have  been  overcome  and  the  last  section  of  floor  for  the  wharf 
was  poured  on  Saturday,  January  8th.  The  surplus  coal  in  the  supply 
brought  to  the  Isthmus  for  the  Panama  Railroad  is  being  stored  in  the 
dry  storage  space.  The  wet  storage  is  reserved  for  the  United  States 
Nav}-. 

Institute  of  Industry. — The  Institute  of  Industry  has 
appointed  a  Special  Committee  to  meet  representatives  of 
important  trade  interests.  The  Committee  appointed  is  as 
follows :  Mr.  F.  J.  Nettlefold  (chairman)  ;  Sir  CUfford  J. 
Cory,  Bart.,  M.P.  (Messrs.  Cory  Bros.  &  Co.,  Ltd.) ;  Sir  James 
Heath,  Bart.  (Messrs.  R.  Heath  &  Sons,  Ltd.)  ;  'Six.  Godfrey 
C.  Isaacs,  (managing  director,  Marconi  Wireless  Telegraph 
Co.,  Ltd.)  ;  and  Mr.  Frank  Warner,  (president,  The  Silk  Asso 
elation  of  Great  Britain  and  Ireland) 

The  directors  propose  to  take  advantage  of  the  suggestion  piit  forward 
in  this  direction  by  Sir  Edward  Carson,  and  a  number  of  business  men 
have  promised  to  subscribe  the  requisite  funds  to  ensure  success.  It  is 
gratifying  to  learn  that  developments  of  a  far-reaching  nature  are  now 
pending,  and  there  has  been  a  considerable  increase  in  the  membership 
of  the  Institute  since  the  beginning  of  the  year.  The  directors  would  be 
glad  if  British  manufacturers  and  other  gentlemen  interested  in  the 
industrial  welfare  of  the  Empire  would  send  in  their  applications  for 
membership  to  the  Secretarj',  Institute  of  Industrv.  Aldw%-ch  Site, 
Strand,  W.C. 

Calorising  Metals. — Mr.  W.  E.  Ruder  in  a  recent  Paper, 
read  betore  the  American  Electrochemical  Society,  discusses 
methods  of  protecting  metals  working  at  high  temperatures 
from  oxidation.  The  process  called  '"  calorising  "  consists  in 
])roducing  a  rich  aluminium  alloy  upon  the  surface  of  metal 
recjuiring  protection.  The  pieces  to  be  protected  are  packed 
in  a  mixture  of  alumina  and  powdered  aluminium  with  1  per 
cent,  of  ammonium  chloride.  For  copper  and  brass  the 
mixture  is  low  in  aluminium  and  the  firing  temperature  between 
Too  and  800°C.  For  steel  and  iron  richer  mixtures  are  used, 
and  the  temperature  is  900°  to  950°C.  This  process  resembles 
the  cementation  one,  and  results  in  the  formation  of  a  skin  of 
alloy.  The  results  appear  to  show  that  the  process  protects 
metals  from  oxidation  below  l.OOO^C.  and  above  this  tempera- 
ture It  increases  the  life  considerably.  It  also  protects  copper 
from  atmospheric  corrosion.  This  process  is  being  used  to 
])rotect  furnace  parts,  pyrometer  tubes,  annealing  boxes  and 
ciinibiistion  tubes. 

Alloys  for  Turbine  Blading.— In  the  "  Journal  '  of  the 
Institute  of  Metals  there  is  an  interesting  Paper  by  Mr.  W.  B. 
Parker  on  "  Specifications  for  Alloys  for  High-speed  Super- 
h*^ated  Steam  Turbine  Blading."  It  is  shown  that  the  steam 
pressure  in  it.self  is  not  important.,  but  temperature  is  probably 
the  most  serious  item  as  regards  turbine  blade.s.  With  the 
increase  of  steam  pressure  to  400  lb.  per  square  inch  and  added 
superheat,  the  steam  temperature  is  7.50°F.  at  the  nozzle 
entrance.  Consequently  the  first  rows  of  blades  have  con- 
tinuously to  witlistand  successfully  the  high  pressure  at  this 
temperature.  At  the  exhaust  again  the  blades?  have  to  with- 
stand low  temperature,  about  80°F.  to  100°F.,  and  possibly 
wet  steam.  Again  the  velocity  of  the  steam  may  be,  in  the 
<Mrlv  stjiges.  between  2.000  ft.  and  1,200  ft.  per  second,  and  any 
erosion  of  the  mat*«rial  produces  a  sand-blast  action  on  the 
blades,  owing  to  the  velocity  of  particles  of  metal,  as  well  as 
the  steam  itself.     In  addition  there  is  water  erosion  which  will 
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not  vanish  until  the  superheat  is  increased  to  about  1,000°F. 
In  the  Paper  there  are  interesting  photographs  showing  effects 
of  erosion,  and  microstructure  of  alloys,  and  other  useful  in- 
formation is  given.  Copper-aluminium-nickel  alloys  are  highly 
spoken  of  both  in  the  Paper  and  in  the  discussion  which  follows 
it.  These  alloys  possess  remarkable  physical  properties  at 
ordinary  temperatures,  and  the  author  considers  that  they 
foreshadow  rivals  to  the  special  alloy  steels  now  used  for  the 
most  highly  heated  and  stressed  portions  of  the  turbine  blading. 

"The  Organisation  of  Scientific  Research."— We  give 
below  an  abstract  of  Dr.  Fleming's  written  reply  to  the  points 
raised  in  the  discussion  of  his  Paper  on  the  above  subject  at 
the  meeting  held  on  the  9th  inst.  at  the  Royal  Society  of  Arts. 
An  abstract  of  the  lecture,  and  a  report  of  the  discussion, 
appeared  in  our  issue  last  week. 

Dr.  Fleming  felt  it  was  satisfactory  to  find  there  were  several  points 
on  which  there  was  general  agreeraent.  One  of  these  was  the  necessity 
to  distinguish  between  purely  scientific  research,  technical  research  and 
useful  inventions.  Therefore,  no  nation  could  say  it  would  foster  one 
branch  and  leave  the  other  alone.  His  contention  was  that  the  State 
should  do  this  by  putting  funds  for  this  purpose  at  the  disposal  of  pro- 
perly qualified  scientific  men.  It  was  satisfactory  to  note  that  the  opinion 
of  most  of  those  who  took  part  in  the  discussion  was  against  detailed 
control  of  research  by  Government  Committees.  One  way  of  doing  this 
was  by  the  creation  of  Research  Professorships,  with  no  other  obhgations 
except  to  expound  occasionally  to  public  audiences  the  results  of  investi- 
gation. For  younger  men  scholarships  on  the  lines  of  the  1851  Exhibi- 
tion Scholarships  would  prove  a  good  investment.  As  regards  industrial 
research  he  agreed  with  Mr.  Swinburne,  Sir  William  Tilden  and  Prof. 
H.  E.  Armstrong,  that  it  must  be  left  to  the  manufacturers  to  settle.  As 
regards  inventions,  the  chief  benefit  the  State  could  confer  was  to  leave  the 
inventor  alone.  He  agreed  with  Prof.  Armstrong  that  our  public  school 
education  must  be  reformed.  It  was  not  so  much  a  question  of  giving 
more  time  to  science  and  less  to  classics  in  schools  so  much  as  elevating 
the  whole  tone  of  the  teaching.  The  absorbing  interest  in  public  schools 
hitherto  had  been  the  games,  and  the  intellectual  life  was  relegated  to  a 
second  place.  One  thing  was  perfectly  certain  ;  we  as  a  nation  had  to 
set  to  work  to  make  and  manufacture  scores  of  hundreds  of  things  we 
had  previously  bought  from  Germany  and  Austria,  and  that  would  compel 
national  attention  to  scientific  matters  hitherto  ignored. 

Earth  Resistance  and  Electrolysis. — Entitled  "  Earth 
Resistance  and  its  Relation  to  Electrolysis  of  Underground 
Structures,"  a  technologic  Paper  by  Messrs.  Burton  McCoUum 
and  K.  H.  Logan  was  issued  at  the  end  of  December  by  the 
Bureau  of  Standards. 

The  authors  show  that  the  resistivity  of  the  soil  is  of  much  importance 
with  respect  to  electrolysis  of  these  structures.  Three  methods  of 
measuring  the  specific  resistance  of  the  soil,  two  of  which  do  not  require 
the  removal  of  the  soil  from  its  original  position,  are  described.  Results 
of  soil  resistivity  measurements  by  each  method  are  compared,  and  it  is 
shown  that  any  of  the  described  methods  is  satisfactory  for  practical 
purposes,  although  each  has  advantages  over  the  others  under  certain 
conditions.  The  results  of  a  large  number  of  measurements  of  resistivity 
of  soil  samples  are  tabulated,  and  these  show  great  variations,  and  indi- 
cate the  desirability  of  a  study  of  local  soil  conditions  in  connection  with 
any  complete  electrolysis  survey.  The  majority  of  soils  tested  show  resistiv- 
ities of  between  1,000  and  5,000  ohms  per  centimetre  cube.  A  number  of 
factors  have  been  found  to  influence  the  resistivity  of  the  soil.  Increas- 
ing the  pressure  on  the  sample  under  test  tends  slightly  to  increase  the 
conductance,  especially  if  the  original  pressure  is  low.  Increase  in 
moisture  increases  the  conductance  of  the  soil  if  the  latter  is  not  saturated 
with  water.  The  amount  and  kind  of  soluble  material  in  the  soil  affects 
its  resistivity.  The  resistivity  of  soil  is  found  to  increase  as  its  tempera- 
ture falls,  especially  when  the  freezing  point  of  the  water  is  reached.  The 
flow  of  current  has  been  found  to  produce  an  apparent  temporary  in- 
crease in  the  resistivity  in  the  neighbourhood  of  the  electrodes.  The 
relation  of  soil  resistivity  to  electrolysis  is  considered  from  the  standpoint 
of  leakage  from  street  railway  lines,  using  the  track  as  a  return  circuit. 
The  importance  of  good  rail  bonding  and  of  weU-drained  road-bed  is 
pointed  out.  The  relations  of  the  \arious  factors  afiecting  leakage 
resistance. — namely,  character  of  the  soil,  pressure,  moisture,  freezing, 
polarisation  and  surface  films  to  the  electrolysis  problem — are  described, 
and  it  is  shown  that  a  knowledge  of  the  resistivity  of  the  soil  is  of  import- 
ance in  estimating  the  danger  indicated  by  P.D.  and  potential  gradient 
measurements.  It  is  also  shown  that  the  moisture  and  temperature  of 
the  soil  materially  affect  the  amount  of  current  escaping  from  a  grounded 
track  used  as  a  return  circuit,  and  that  these  factors  must  be  given  due 
consideration  in  the  interpretation  of  data  obtained  during  an  electrolysis 
survey. 

Proposed  Standard  Numerals. — Mr.  A.  P.  Trotter  has  com- 
piled some  notes  on  "  A  Set  of  Proposed  Standard  Numerals  for 
the  Scales  of  Measuring  Instruments,"  and  now  published  in 
the  "  Journal  "  of  the  Institution  of  Electrical  Engineers  by 
request  of  the  Meter  Panel  of  the  Engineering  Standards  Com- 
mittee on  Electrical  Accessories.     It  appears  that  with  some 


numerals,  when  the  height  is  10  units,  if  the  width  is  made 
much  less  than  7  units  the  legibilitv  .suffers.  The  followint; 
table  gives  the  dimensions  of  numerals  suggested,  all  reduced 
to  height  equal  to  10  units,  compared  with  the  systems  of  the 
India  Office  and  that  of  Col.  A. 


Strange  : — 


India 
Office. 

CoL  A. 

Strange. 

Pro- 
!  posed. 

Width  of  line  

0-8  to  1-7 
4-5 
... 

0-86 
7-2 

1 

2.  Width  of  

/ 

Semi-ellipse  major  axis    

7 

3. 


4. 


7. 


10. 


,,         mmor  axis 

Radi  's  of  breast 

Width  of  top 

Ellipse  major  axis  

,,         minor  axis    

Width  of  

Centre  of  bar  from  base  

Overhang  of  tail  from  centre  of  stem . 

Width  of  

Down  stroke,  over  all    

Width  of  top  bar 

Width  of 

Ellipse  major  axis  

„    minor  axis  

Radius  of  taU 

Width  of  

Radius  of  tail 

Width  of  lower  part  

„       upper  part 

Centre  of  cross-bar  from  base  

Width  of 


4-5 


80 
2-8 
.30 
6-5 
40 
40 
6-5 


.0  o 

80 
6-3 
5 -.5 
7-4 


6-9 


71 
3-5 
215 

7-8 
5-3 
60 

7-8 


8-6 

8-6 
7-8 
.5-7 

7-6 


3 
'> 
•) 
7 
6 
7 

35 
2-5 
7 
5 

0-5 
7 
7 
6 
7 
7 
30 
7 
6 
5 -.5 


According  to  the  usual  practice,  a  9  is  simply  the  6  reversed. 

Experimental  Electric  Furnace  for  High  Temperatures. 

— The  electric  furnace  shown  in  section  in  the  accompanying 
illustration  was  described  in  a  recent  number  of  "  Metallur- 
gical and  Chemical  Engineering."  It  was  designed  primarily 
for  determining  the  fusion  points  of  coal  ash,  metals  and  alloys, 
but  it  has  also  found  application  in  other  experimental  work. 
Under  normal  heats  the  furnace  reaches  1,600°C.  in  about  one 
hour,  and  has  a  maximum  temperature  limit  of  1,800°C.  Re- 
ferring to  the  illustration,  Z  represents  the  heating  zone  formed 
by  two  concentric  cylinders  A  and  B  inside  and  C  outside  the 
zone.     A  special  granular  resistor  material  is  used  which  is 


HiGH-TEMPEKATUKE   EXPERIMENTAL   FURNACE. 

placed  in  the  chambers  R,  Z  and  V.  The  portions  R  and  V 
have  large  area  and  lower  resistance  than  V,  consequently  the 
heat  is  concentrated  in  the  zone  Z.  Graphite  electrodes  are 
shown  at  L  and  T.  These  form  contact  with  the  granular 
resistor][^material.  The  resistor  material  is  gradually  replaced 
as  it  is  used  up.  In  a  test,  one  of  these  furnaces  was  mu  con- 
tinuously for  a  week  on  one  charge  of  granular  resistor  material. 
The  furnace  operates  with  either  alternating  or  continuous 
current  up  to  125  volts,  and  the  size  of  the  heating  chamber 
is  2i  in.  diameter  and  3|  in.  deep.  All  refractory  parts  are 
replaceable.  The  furnace  is  known  as  the  "  High  Temp  "  and 
is^sold  by  Messrs.  Eimer  &  Amend,  of  New  York. 
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OBITUARY. 


R.  H.  Smith. — ^We  regret  to  announce  the  death  of  Prof.  Robert 
Henry  Smith,  M.A.,  A.M.I.C.E.,  IVLI.Mech.E.,  M.I.E.E.,  which 
occurred  suddenly  on  the  18th  inst.  Prof.  Smith  was  the  author  of 
several  engineering  worlcs,  including  the  following  :  "  Commercial 
Economy  in  Steam  and  Other  Power  Plants,"  "  Tables  of  Multi- 
plication, Division  and  Projiortion  for  Quantities,  Costs,  &c.," 
"  Measurement  Conversion  Tables  (English  and  French),"  "  The 
Calculus  for  f]ngineers  and  Physicists,"  "  Cutting  Tools,"  "  Electric 
Traction  "  and  "  ]i<jilers,  Economisers  and  Su|>erheater6." 

A.  L.  Sabine. — We  regret  to  learn  that  Mr.  A.  L.  Sabine,  late 
secretary  to  Siemens  Bros.  &  Co.  (Ltd),  died  on  the  20th  inst.  He 
was  secretary  from  the  registration  of  the  Company  in  1880  until 
1910,  when  he  retired  after  50  years'  service  with  the  Hrm.  The 
deceased,  who  was  7">  years  of  age,  was  inte  red  at  the  ("ambei-well 
Cemetery^  Honor  Oak,  yesterday  (Thursday). 

Killed  in  Action. — It  is  nowannoimced  that  Sergt.  J.  D.  Batt\-, 
who  was  formerly  electrical  engineer- in-oharpe  of  the  municipal  plant 
at  Korumbiirra  (Victoria),  was  killed  at  OiUipolL 


PERSONAL. 


Royal  Engeneeks  (T.F.). — The  following  appointments  have 
been  made  : — 

I>oii(l<)ii  Ek'ctrical  Engineers  :  Sec.  Lieuts.  (temporary  Lieutenants) 
ThoH.  F.  Middlcton-Case,  Geo.  R.  Madge  and  Maurice  C.  Bland  to  bf 
teinjK)rary  (aptains.  Sec.  Lieuts.  Harry  G.  (i.  riarke.  Cecil  H.  S.  Evans, 
Wni.  H.  Mather,  (ieo.  E.  Owles,  Ernest"E.  Levett  and  Thos.  H.  Gotch  to 
be  t<  in|K)rary  Lieutenants.  Lance  Corp.  Alan  S.  Gill  to  be  Second 
Lieutenant  (on  ])robation). 

Tyne  Electrical  Engineers  :  Temp.  Sec.  Lieut.  J.  L.  Batey  (from 
Northumberland  Fusiliers)  to  be  Second  Lieutenant. 


APPOINTMENTS  VACANT  AND  FILLED. 


The  Electric  Appliances  Co.  (Ltd.),  8,  Fisher-street,  Southampton- 
row,  London,  W.C,  advertise  for  electricians  accustomed  to  small 
armature  work. 


Mr.  T.  W.  Hawthorn  has  been  appointed  electrical  engineer  at  the 
Eaglehawk  (Victoria)  borough  electricity  works  in  place  of  Mr. 
S.  W.  Cooke,  resigned. 


INSTITUTIONS  AND  SOCIETIES. 


Institution  ol  Electrical  Engineers  (Scottish  Section).-^On  the  8th 
inst.  u  inectmg  of  this  section  wfw^  held  at  Ivliiiinirgli,  when  .Mr.  H.  H. 
Harrison's  I'aiHT  entitled,  "The  Priaciples  of  Modem  Printing  Tele- 
graphy," wiuj  rem!.     The  following  discussion  took  place  : — 

Mr.  'rtiiMiii.i.  ft.sked  if  imytliiiig  had  \»vn  <i<>ne  to  eonneel  two  ty|>e. 
wrilerH  toxetlicr,  no  tlmt  mi  o|H'rator  etudd  work  a  tyin-writer  with  his 
vis-uvis  nt  tin-  other  end  of  tin-  win-,  ami  wn.s  the  typwriter  at  tlie 
receiving  end  under  Htieh  an  o|>erutor'M  ei>ntroI. 

Mr.  McGkkoou  said  he  ngr-ed  that  for  military  rea-sons  hand-working 
would  he  retained.  In  the  "  SootHnian  "  newspajK-r  oflir«'  they  had  had 
tlirec  win-H.  hut  with  tlie  ("ree<l  M.vsteni  <<iie  win-  overtook  the  wurk.witlia 
large  renullaiil  Having.  The  a])parntu«  had  cost  nonie  £2.(HH),  hut  in  a 
fewyearH'tiuH"  it  would  ]>ay  for  itnelf.  Me  did  not  we  how  the  .Mortte  system 
would  overcome  the  tyjx' writer  printing  from  a  commercial  jxiint  of  view. 
With  regard  to  Bvnchronisation  of  tranxmittrrn  on  eirruit,  he  luiked  the 
author  to  state  whether  the  rer<l  with  the  phonic  whiM-l.  the  motor -driven 
trannmitter  or  the  wave. driven  trnnHmitter  gave  the  Jn-nt  sjterd. 

Mr.  MwKiis  asked  what  was  tlie  maximum  phane  to  Iw  allowed  l>o- 
twten  distributor).,  and  whether  any  ngiilation  eouM  ht-  got  with  th<'  \mv 
of  a  motor  with  a  jx-rmanent  tield  anil  secoiulary  aWn  with  •lefinit*'  rrgu- 
lation,  HO  a<4  tti  have  a  more  detinite  voltage  on  the  armature. 

Mr.  I)awkk.h  naid  they  in  F<4linbtirgh  ha<l  had  rxporienor  with  the 
Murray  and  Cn-ed  ty|M"R.  The  Murray -lUudot  wyiitrm  had  undnuhtrdly 
]M>ints  to  eommend  it. 

Mr.  H  \KUis(i\,  in  n']i|y.  said  the  1/indon  nni'     '  nit  had 

Hueh  an  arrangement  as  wa.«  referred  to  in  Mr.    i  inn.  the 

reeeiving  tviw'writer  l>cing  eontrolle<l  hv  the  marhmr  at  the  end  from 
which  tiie  message  eonies.  I'stially  1  J  deg.  jwr  rr\-nhition  were  allowed 
Ix'twi-oh  distributors.  The  distribution  wa*  J  revolution  j>rr  s<(i>nd. 
and  the  di>itrihulor  rotated  at  1  revolution  jwr  |  second,  the  di<.tril<uti<r 
running   U.tKHl  times  fa«lcr  than  the  minute  hand  of  a  ckn-k.     There 


must  be  synchronisation,  and  it  was  impossible  to  rely  upon  the  constant 
speed  of  a  motor.  He  commended  the  retention  of  Morse  operators  in 
connection  with  Creed  and  other  similar  installations.  The  motor- 
driven  transmitter  assumed  a  fairly  large  motor,  and  he  thought  that 
transmitters  and  reproducers  on  the  Creed  system  could  be  driven  on  the 
phonic  wheel. 

Institution  of  Post  Office  Electrical  Engineers.— On  the  14th  inst. 
3Ir.  J.  Hedie}-  read  a  Pajier  on  "  The  Western  Electric  Company's 
Semi- Automatic  Telephone  Sj^stem  "  before  the  London  Centre. 
In  this  system  the  mental  and  physical  labour  of  the  operator  is 
reduced  to  a  minimum.  The  Paper  deals  in  detail  with  the  manual 
operations  involved  in  working  such  systems.  An  accotint  of  the 
■■  Western  Electric  Machine  Switching  Telephone  .System  "  appeared 
in  The  Electrician,  Vol.  LXXIV.,  pages  390,  420,  453  and  494. 

Royal  Society. — Amongst  the  Papers  read  at  j-esterday's  meeting 
we  notice  the  following  :  "  The  Ignition  of  Gases  bj-  Impulsive 
Electrical  Di-scharges,"  by  Prof.  W.  M.  Thornton  ;  and  "  On  Speed 
Effect  and  Recover}-  in  Slow-speed  Alternating  Stress  Tests,"  bv 
Prof.  B.  Hopkinson,>.R.S. 

Physical  Society. — The  meeting  arranged  for  the  25th  inst.  will 

not  take  place. 

Institute  of  Chemistry. — In  the  "  Proceedings  "  for  February,  it 
is  pointed  out  that  the  Institute  has  continued  to  render  service  to 
the  Government  in  matters  connected  with  the  war.  The  inquiries 
dealt  with  included  army  chemical  supplies,  laboratory'  apparatus, 
inventions,  materials  of  war,  trading  -with  the  enemy  and  questions 
of  contraband.  So  great  was  the  demand  for  chemists  that  the 
Institute  opened  a  register  for  chemists  whether  connected  with  the 
Institute  or  not,  and  this  has  been  freely  utilised  by  the  authorities. 
The  Glass  Committee  has  also  done  much  useful  work  as  regards 
a.ssisting  British  manufacturers  to  produce  resistance  glass  for 
pharmaceutical  purposes,  for  miners'  lamps.  X-ray  bulbs  and  other 
glass  not  obtainable  owing  to  the  war. 


ARRANGEMENTS  FOR  THE  WEEK. 


SATURDAY,  Feb.  26th. 

Junior  Institution  of  Engineers. 
3  p.m.     Bohemian   Concert  at  Holborn   Restaurant   (King's  Hall) 
in  aid  of  the  Red  Cross  Hospital. 

Association  of  Mining  Electric.vl  Engineers. 
3:30  p.m.     Meeting  at  University  College,  Nottingham.   Paper  on 
'■  Static  Transformers,"  by_Mr.  Chris.  Jones. 
TUESDAY,  Feb.  29tlL 

Association  of  Supervising  Electricians. 
7:15  p.m.      At    St.    Bride    Institute.    Bride-lane.    E.C.      Paper    on 
"  Illuminating  Engineering,"  by  Mr.  Leon  Gaster. 

WEDNESDAY.  Marcli  Ist. 

Ixstitution  of  Electrical  Engineers. 
5: p.m.     At  Victoria  Embankment.  W.C.     Special  General  Meeting 
to  consider  an  Extraordinary  Resolution  in  regard  to  members 
who  are  stibjccts  of  enemy  countries. 

Institution  of  Electrical  Engineers — Students'  Section. 

7:45p.m.  Meeting  at  Victoria  Embankment.  Pa]>er  on  "Sug- 
gested A]>plications  of  Science  in  Warfare."  bv  R.  E.  Dickinson, 
B.Sc. 

FRIDAY,  March  3rd. 

Rov.\L  Institution. 
5:30  p.m.     Meeting  at  Albemarle -street.  W.     Discourse    by    Prof. 
S.  P.  Thompson,  D.Sc,  F.R.S.,  on  "  Corona  and  Other  Forms  of 
Electrical  Diseharge." 


ENQINEERINQ  INSTITUTIONS'  VOLUNTEER  TRAINING  CORPS. 
Ofticer  Commanding,  Lieut. -Col.  C.  B.  Clay,  V.D. 
Orders  for  week  commencing  February  28,  191G  : — 

Drills  :   G:25  p.m.  to  7:25  p.m.  ;   7:2,")  p.m.  to  8:2.'j  p.m. 

.Moiidny.  I'cbrunrv  28th.— iSect  ions  I  and  2,  Technical ;  Sections  3  and 
4.  1>ai«hmgs  and  Trestle  Bridging.     Signalling  Claas  and  Recruits. 

Tuesvlay,  KebruarA-  29th.— School  of  .Vrms.  6  p.m.  to  7  p.m. 

Thursday.  March  2nd. — Shooting  for  Sections  .3  and  4. 

Friday.  .March  3rd.— St'ct ions  .3  and  4.  Technical  :    Set'tions  1  and  2, 
Lashings  and  Tn\«tle  Bridging.     Signalling  t'laivs  and  Recruits. 

Sttiird.iy.  .Mareh  4th. — Atijntant's  Instruction  Class  at  2:3(J  p.m. 

Set  ions  for  Technical  parade   at   Headquarters,   London    Electrical 
Engineers,  4tt,  Regent-street,  W. 

Svtions  for  Shooting  parade  at  Miniature  Ranges. 

l"nl<Hw  otherwi.se  ordered,  all  parades  at  CTiester  House. 

^  who  have  n<  t  yet  licen  mea^urtni  for  uniform*  must  call  on 
S>  !"s..  Liidgnte-hill,  aa  soon  a«  possible. 
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THE  WAVE-SHAPES  OBTAINING  WITH  ALTERNATING- 
CURRENT  GENERATORS  WORKING  UNDER  STEADY 
SHORT-CIRCUIT  CONDITIONS.* 


BY  A,  E.  CLAYTON. 


Summary. — The  Paper  deals  in  detail  with  the  action  of  single  and 
polyphase  alternators  under  short-circuit  conditions.  Both  salient-pole 
and  cylindrical  field  alternators  are  considered. 


The  author  discusses  the  action  of  an.  ideal  alternator  under  steady 
for  the  short-circuit  conditions.  He  next  deals  with  the  wave 
shapes  obtained  with  short-circuited  alternators  for  the  flux  distribu- 
tion. This  is  followed  by  a  consideration  of  the  wave  form  of  the 
E.M.F.  induced  in  the  armature  conductors  and  the  resulting  E.M.F. 
for  a  winding  in  slots  displaced  by  various  angles.  Consideration  of 
the  current  wave  then  follows,  and  the  M.M.F.  distribution  waves  for 
a  machine  with  a  cylindrical  field  and  a  table  for  the  resulting  E.M.F. 
for  certain  windings  is  given.  Three-phase  machines  are  then  dis- 
cussed as  follows  : — 

Three-phase  Machines. 

The  actions  set  up  on  short-circuit  for  three-phase  machines  may 
be  taken,  for  approximate  purposes,  as  being  the  same  as  those  set 
up  in  the  ideal  polyphase  alternator  just  considered.  However, 
the  ideal  case  assumes  that  the  armature  magnetomotive  force  is 
constant  and  of  sinusoidal  distribution,  whereas  with  actual  three- 
phase  machines  the  magnetomotive  force  is  neither  constant  nor 
sinusoidal,  although  the  variations  on  either  side  of  the  mean  sine 
curve  are  small. 

Armature  Magnetomotive  Force. — The  Paper  considers  in  detail  the 
variations  in  the  armature  magnetomotive  force  of  a  three-phase 
alternator,  and  then  discusses  the  effect  of  these  variations  for  both 
types  of  field  construction. 

(a)  Salient-pole  Machines. 
Flux  Distribution  and  Induced  E.M.F. — Under  the   conditions 
assumed  the  flux   distribution  will  vary  periodically  at  six  times 


a  5 

Fig.  1. — Effect  of  Armature  Resistance  and  Fringing  upon  the 
Shape  of  the  Resulting  Induced  E.M.F. 

the  main  frequency,  and  the  E.M.F.  set  up  in  the  armature  con- 
ductors will  depend  to  a  certain  extent  upon  the  position  of  the 
conductor.  The  E.M.F.  induced  in  any  particular  conductor  may 
be  taken  as  being  composed  of  two  parts  :  (1)  An  E.M.F.  of  constant 
magnitude  and  wave-shape  due  to  the  mean  value  of  the  total 
resulting  magnetomotive  force  ;  and  (2)  an  E.M.F.  due  to  the  addi- 
tional magnetomotive  force  which  alternates  at  six  times  the  main 
frequency. 

Assuming  that  the  variations  in  the  resulting  magnetomotive  force 
follow  a  sinusoidal  law,  the  E.M.F.  due  to  these  variations  will  give 
rise  to  ripples  in  the  wave  of  total  E.M.F.  set  up  in  the  conductor, 
the  ripples  being  equivalent  to  the  combined  effects  of  harmonics  of 
the  (6— l)th  and  the  (6+l)th  orders— i.e.,  the  fifth  and  seventh.  The 
amplitude  of  this  ripple  will  not  be  the  same  for  all  the  conductors, 
but  will  depend  upon  their  position ;  in  no  case,  however,  will  the 
amplitude  be  large. 

The  eddy  currents  induced  in  the  pole-shoes  by  this  alternating 
component  of  the  flux  render  the  already  small  deviations  between 
the  general  action  of  a  three-phase  alternator  from  that  of  the  ideal 
polyphase  machine  practically  negligible. 

As  a  result,  the  total  induced  E.M.F.  and  current  waves  for  three- 
phase  star- connected  alternators  wiU  not  differ  appreciably  from 
those  obtaining  with  the  ideal  polyphase  machine  having  a  winding 
of  similar  spread.  For  mesh-connected  machines,  the  presence  of  the 
third  harmonic  in  the  current  wave  may  cause  slight  differences  from 
the  ideal  machine,  but  these  will  be  trifling.  The  chief  difference 
between  the  star  and  the  mesh-connected  machines  will  be  that  the 
third  harmonic  will  be  absent  from  the  current  for  the  star,  and  prob- 
ably present  for  the  mesh  winding. 

Effects  of  Armature  Resistance  and  Fringing. — So  far  as  resistance 
is'^concemed,  the  effect  is  simply  to  cause  the  lag  of  the  current 

*  Abstracted  from  the  "  Journal  "  of  the  Institution  of  Electrical 
Engineers,  Vol.  LIV.,  No.  252. 


behind  the  induced  E.M.F.  to  be  leas  than  one-quarter  of  a  period, 
and  as  a  result  the  armature  magnetomotive  force  will  not  be  in  exact 
opposition  to  the  main  magnetomotive  force.  A  slight  dis.sjTnmetry 
in  the  wave-shape  of  the  induced  E.KF.  is  thus  produced.  Neg- 
lecting the  flux  in  the  interjwlar  space,  the  wave-shape  would  then 
be  as  shown  in  Fig.  la;  including  the  flux  due  to  fringing,  the 
induced  E.M.F.  will  then  be  of  the  form  shown  in  Fig.  1  b.  So  far  a.s 
the  total  E.M.F.  is  concerned,  the  effect  of  the  pole  fringe  will  be  to 
round  off  all  the  sharp  points  in  the  curves. 

(6)  Cylindrical-field  MACHrsT:s. 
As  with  salient-pole  machines,  the  departures  from  the  conditions 
obtaining  with  the  ideal  case  are  negUgible  for  star-connected 
machines,  for  which  the  short-circuit  current  Ls  practically  a  pure 
sine-wave.  For  mesh-connected  machines  the  third  and  fifth  har- 
monics may  be  pronounced  in  the  wave  of  resulting  E.M.F.,  depend- 
ing upon  the  winding  spread,  and  may  be  of  importance  in  the 
current.  The  reactance  and  normal  M.M.F.  ratio  for  machines  of 
this  type  are  always-small,  and  the  higher  harmonics  prominent  _in 
consequence. 

Effect  of  vie  iSpacing  of  the  Rotor  Winding. — The'actual'M.^LF. 
distribution  due  to  the  exciting  winding  is  stepped,  and  not  a  straight 
line,  owing  to  the  winding  not  being  imiforrnly  distributed  over  the 
wound  portion  but  placed  in  slots.  As  a  result  of  the  mam  ]^L^LF. 
diagram  being  stepped,  marked  ripples  are  set  up  in  the  wave  of 
E.M.F.  induced  in  the  armature  conductors  on  short-circuit.  ^  The 


Fig.  2. — Effect  of  the  Spacing  of  the  Excitation  Winding  Upon 
the  Shape  of  the  Induced  E.M.F.  Wave. 

ripples  are  very  prominent  owing  to  the  great  reduction  which  takes 
place  in  the  fundamental  harmonic  of  the  main  magnetomotive  force 
on  short-circuit,  whereas  the  higher  harmonics  are  not  reduced  to  any- 
appreciable  extent.  Fig.  2  illustrates  the  actual  conditions  that  are 
likely  to  exist,  neglecting  the  effect  of  armature  resistance. 

For  clearness  of  construction  Fig.  2  has  been  drawn  for  a  smaller 
ratio  of  Y/X  than  is  customary  with  cylindrical-field  machines. 
Table  I.  has,  therefore,  been  prepared  showing  the  method  of  calcu- 
lating the  resulting  E.M.F  wave.  The  second  column  gives  the  value 
X  due  to  the  sole  action  of  the  main  magnetomotive  force  ;  the  third 
column  gives  the  corresponding  value  of  y  due  to  the  sole  action  of 
the  sinusoidal  armature  magnetomotive  force,  and  the  fourth  column 
shows  the  value  z  due  to  the  combined  effects  of  the  two  magneto- 
motive forces.  The  case  taken  is  for  7=1-0,  and  X=l-04,  the  rotor 
winding  being  distributed  in  eight  slots  per  pole,  and  two  slots  per 
pole  being  left  vacant  or  the  equivalent  portion  of  the  rotor  not 
slotted.     The  importance  of  the  higher  harmonics  in  this  case  is  very 


Table  I. 


-Resulting  Flux  Distribution  for  a  Cylindrical  Rotor  with  10  Slots 
per  Pole,  of  ivhich  8  are  wound. 
r=10;   A'  =  104. 


Angle. 

.r. 

y- 

"' 

0  deg. 

0 

0 

0 

4-5  „ 

0 

-00785 

-0-0785 

13-5  „ 

0-26 

-0-2334 

0-0366 

22-5  „ 

0-26 

-0-3827 

-0-1227 

31-5  „ 

0-52 

-0-5225 

-00025 

40-5  „ 

0-52 

-0-6494 

-0-1294 

49-5  „ 

0-78 

-0-7604 

0  0196 

58-5  „ 

0-78 

-0S526 

-0-0726 

67-5  „ 

104 

-0-9239 

0-1161 

76-5  „ 

104 

-0-9724 

00676 

85-5  „ 

104 

-0-9969 

00431 

90-0  „ 

104 

-10000 

0  0400 

730 
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marked,  the  ripples  due  to  the  spacing  of  the  rotor  winding  being 
particularly  prominent. 

Secondary  Effects  Set  Up  in  Three-phase  MarMnes. — With  three- 
phase  alternators  the  actual  variation  in  the  total  magnetic  flux  per 
pole  is  so  small  that  no  appreciable  eflFect  upon  the  exciting  circuit 
takes  place. 

EXPEEIMEXTAL  ReSCXTS. 

The  oscillograph  c  records  given  were  taken  during  short-circuit 
tests  at  normal  full-load  current,  and  included  in  each  case  the  wave- 
shape of : — 

1.  The  E.M.F.  induced  in  a  search  wire  placed  axially  along  the 
armature  surface. 

2.  The  armature  current. 
"3.  The  exciting  current. 

/4.  The  P.D.  between  the  excitation  slip-rings  of  the  alternator. 
^^The  machines  were  all  star-connected,  and  no  tests  for  mesh-con- 
nected machines  are  at  the  author's  disposal.  In  all  cases  the  four 
records  were  taken  on  the  same  film  by  means  of  separate  exposures 
The  records  simply  give  the  wave-shapes  and  not  the  relative  phases 
of  the  various  functions.  The  wave  shapes  of  the  E.M.F.8  and 
currents  are  numbered  to  correspond  with  the  above  list. 

Remarks  on  the  Experimental  Results — Three-phase 

Alternators. 

(a)  Salient-pole  Machines.     (Fig.  3.) 

1.  E.M.F.  Induced  in  the  Search  Coil. — Although  the  search  wire 
was'^placed  haphazard,  the  wave-shapes  obtained  are  similar  for 
the  two  machines.  With  machine  A  the  wave-shape  is  exactly  as 
predicted  for  the  ideal  pfjlyphase  machine  ;  whilst  with  the  other 
machine  the  effect  of  tlie  pulsations  in  the  armature  magnetomotive 


-^ -^ *^ 

Fi(i.  :{a. — Machine  A.-    Tukee-ph-xse  Shokt-circuit  Cuuves. 


Kuj.  3ii.-  Machine  H. — THKKK-rHASE  Short-cikcuit  Curves. 

force  uri<  (lisccniil)lc  in  \\\v  HJight  rii»|il<'s  .set  up  in  the  K..M.F.  when 
the  conductor  is  Hituatod  in  the  int<T|H)lar  hjwut.     Snial!  ripples  due 
to  the  elTect  of  the  stator  teeth  an'  also  noticeable. 
'!'hi-  Hnalyws  of  tluww!  E.M.F.  \v;i\<-  >rr'  ns  {..llous  : 

Machine  A   : 
e     100  Hin  0  .131  sin  3(fl  f  33°)-57  nin  6(tf-l»-6  ) 

1  AT  »m{e     ll-5'')-t- 

Machine  H  : 

«=100  8in^  •  78Hin3(^rl8r>°)     23Hinr>(^-  II  ) 

•  03Hin  (0     \l)  ■  

The  nmehines  had  nj)pn)xiMiately  the  sjimo  <leMp?ie<I  M..M.F  ratio. 
Machine  A  had  opeti  slot«,  \vheren*«  R  had  wniieloKed  nlotn  and  fewer 
slots  ]n'T  iM>le  than  the  other  nla<•hinl•^<.      .V**  a  n-nult  thi-  n>a'  •  ' 

machine  |{  wa.s  Kn>at«T  than  that  of  thi'  other  niaehuie.  and  ti, 
of  the  armatuH' enrmnt<«  is  themfon^  Ipjw  pronouiu-cd.     Tliis  rPHults 
in  a  eiHisiderable  n««lurtion  in  the  im|tortanfH«  of  the  thinl  harnmnie. 

2.  Armntiirr  (  urrrnl.-  Except  for  the  ]^^•^<•nl•e  of  nniall  ripjili  s  of  a 
high  onler  the  current  is  in  every  ciuir  iiracti<ally  a  piin«  wine  (  urve. 

3.  Prr-fnurr  Hdurrn  Kxrilalion  Slipringn.  No  cvidrn<v  of  nn 
E.M.F.  of  six  times  the  normal  frrqurney  ii\u  Ih»  delrdo^l  ;  the 
fluctuations  in  the  exciting  pn'.H,siin'  run  in  every  tiUH"  lie  .ittribut^nl 
to  the  nr)rmal  lluctimtinns  in  the  voltage  of  the  exciter. 

4.  E.trilitxi  '  i/rrrM/.— The  high  freipieticy  fbi'  ■  i  ni 
the  rxeitinn  pn-Hsmr  do  not  pnxiiice  any  appi'  |»on 
the  exciting  curnMif .  which  is  quite  txuistAiit  for  ma<'hinef«  A  ami  B. 


Cylindrical  Rotors.    (Fig.  4.) 

1.  Electromotive  Force  Induced 'in  the  Search  Coil. — The  great 
effect  of  the  armature  magnetomotive  force  ujKjn  the  flux  is'made 
ob\"ious  by  the  importance  now  gained  by  the  ripples  due  to  the 
spacing  of  the  rotor  winding.  As  already  pointed  out,  the  reactance 
of  machines  of  this  tj'pe  is  small,  and  the  ratio  of  the  normal  excita- 
tion magnetomotive  force  to  the  normal  armature  magnetomotive 
force  is  low  ;  as  a  result  the  fimdamental  harmonic  of  the  armature 
magnetomotive  force  is  but  slightly  smaller  than  that  of  the  main 
magnetomotive  force.  With  both  machines  the  wave-shapes  are 
of  the  same  tj-pe,  and  correspond  exactly  with  the  shape  predicted. 
For  machine  E  the  position  of  the  search  wire  is  such  that  the  wave 
is  not  quite  sj'mmetrical. 

The  relative  amplitudes  of  the  various  harmonics  for  the  two 
E.M.F.  waves  are  as  follows  : — 


Harmonic. 

1 

3 

o 

i 

9 

Machine  E  

100 
100 

163 
375 

45 
132 

26 
73 

22 

Machine  F  

110 

ilachine  F  had  a  much  smaller  M.M.F.  ratio  than  machine  E,  and 
in  addition  a  smaller  reactance. 

The  analysis  of  the  curves  shows  the  striking  manner  in  which  the 
importance  of  the  higher  harmonics  is  increased  owing  to  the  great 
reduction  in  the  value  of  the  fundamental. 

The  effect  of  the  stator  teeth  can  be  detected,  but  is  small. 


Fio.  4a. — ^Machine  F. 


Fu;.  4ii. — Machine  E. 
Fif.s.  4a,  4  b.-  Short-circcit  Waves  on  Three-phase  Alternators 
with  Cylindrical  Rotors. 

2.  Armature  Tj/rrfH/.— Normally  the  current  obtained  for  this 
tyi)e  of  machine  under  short-circuit  conditions  is  similar  to  that 
obtained  for  machine  E.  The  wave  obtained  for  machine  F  is  ab- 
normal, containing  a  third  harmonic,  and  it  is  probable  that  it  is  not 
the  real  current  curve,  hut  that  there  has  been  sonic  error  in  making 
the  test. 

3.  and  4.  /J-tri/i'/f;/ ^Vf.-.sMrp rt/if/rj/rrf »/.— Thcsearebothconstant. 
Th«'  results  obtainecl  with  both  tyjx's  of  three-i>hase  machines  are 
in  e(»mplcte  agreement  with  the  predicted  waves. 

Single-phase  Machines. 

With  singleplijise  j  Iternators  the  armature  magnetomotive  force 
is  alternat'ng.  and  no  rotating,  so  that  the  flux  distribution  on  short- 
circuit  is  I  o  longer  ecnstaiit.  As  a  result  of  the  jx^riodic  changes  set 
up  in  the  llux  distribution  under  the  j>oles,  eddy  currents  may  be  set 
up  in  th«  i»oIesho<'s  and  damping  coils — if  present  and  the  magneto- 
motive force  due  to  these  ed<iy  curnnits  will  tend  to  limit  the  changes 
in  the  Hux,  ami  under  favourable  conditions  will  nnluce  them  to  a 
negli(iib|e  quantity.  In  addition  to  the.se  eddy  currents,  alternating 
E.M.F.s  and  current. s  may  W  induce<l  in  the  main  exciting  winding, 
due  r  1  to  variations  in  the  total  value  of  the  flux  and  not  to 

lo«nl    .^      in  its  intensity. 

These  secondary  effects  will  obviou.sly  have  an  effect  upon  the 
E.M.F.  and  cnrnnt  waves.  With  perfect  damping  the  cjisc  will  not 
ditTer  appreciably  from  that  of  the  ideal  jwlyphasc  machine  already 
considered.     Wliea  the  secondary  effect*,  however,  exert  a  negii- 
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gible  (lamping  influence  the  resulting  magnetomotive  force  is  simply 
due  to  the  joint  action  of  the  main  and  armature  magnetomotive 
forces,  the  main  magnetomotive  forces  being  constant. 

'I'he  total  E.M.  F.  induced  in  any  conductor  on  the  armatiitc  surface 
is  tlius  composed  of  : — 

1 .  A  dynamic  E.M.F.  due  to  the  rotation  of  the  flux  set  up  by  the 
sole  action  of  the  main  magnetomotive  force  ;   and 

2.  A  static  E.M.F.  due  to  the  alternations  of  the  flux  set  up  by  the 
.sole  action  of  the  armature  current. 

Of  these  E.M.F.s  tlie  dynamic  E.M.F.  has  the  same  value  and  wave- 
shape for  all  positions  of  the  conductor,  but  its  phase  is  entirely 
dependent  upon  the  position.     The  static  E.M.F.,  on  the  otlier  hand. 


Fifi.  5.- 


-Thk  M.M.r.  Distribution  Curve  for  a  Single-phase 
Armature. 


is  in  phase  for  all  positions  of  the  conductor,  but  varies  in  magnitude 
according  to  the  position,  being  a  maximum  at  such  positions  as  a, 
and  zero  at  h  (Fig.  5).  For  a  cylindrical -field  system  the  wave-shape 
of  the  static  E.M.F.  is  the  same  for  all  the  conductors,  but  for  a 
salient-pole  machine  it  is  somewhat  dependent  upon  the  situation  of 
the  conductor. 

Neglecting  the  slight  effect  of  armature  resistance,  the  static  and 
dynamic  E.M.F.s  are  in  exact  opposition  of  phase  for  conductors 
situated  as  at  a,  and  at  quarter  centres  for  those  at  h. 


YiG,  P,. Calculated  Induced  E.M.F.  in  Four  SearchiWires  Placed 

AT  :W°  FOR  A  Single-phase  Alternator  with  a  Cylindrical  Rotqi}- 

With  salient-pole  machines  the  motion  of  the  poles  causes  periodic 
variations  in  the  path  of  the  armature  flux,  and  complicates  the  prob- 
lem to  a  certain  extent.  In  the  original  Paper  the  cases  of  salient- 
pole  and  cylindrical-field  machines  are  discussed  at  some  length,  and 
the  wave  shapes  deduced  are  given  in  Figs.  6  and  7. 

Secondary  Effects. 
As  a  result  of  the  alternating  armature    magnetomotive  force, 
induced  E.M.F.s  and  currents  of  double  frequency  are  set  up  in  the 


pole-shoes,  the  poles  and  the  main  exciting  ■winding,  and  that  these 
currents  give  ri.se  to  a  magnetomotive  force  tending  to  limit  the 
pulsatioas  of  the  armature  flux.  With  jjerfect  damping  due  to 
amorti.s.seurs,  the  exciting  winding  would  f>e  screened  from  any 
changes  of  flux,  and  the  conditions  there  obtaining  would  not  differ 
largely  from  those  which  hold  for  polypha.se  machines.  With  normal 
single-phase  machines  amorti.s.seurs  are  generally  provided,  but 
perfect  damping  is  only  possible  with  diitributed  ainortisseurs,  such 
its  are  formed  by  a  squirrel-cage  winding.  In  general,  then,  double- 
frequency  currents  are  to  be  exfxjcted  in  the  exciting  windings. 
These  currents  react  on  the  armature  windings  and  give  rise  to  an 
E.  M.  F.  of  tri])le  frequency  and  independent  of  the  spread  of  the  stator 


Fig.  7. — E.M.F.s  Induced  in  Four  Search  WniEs   at  30"    for  a 

SlN(!LE-PHASE    SaLIENT-POLE    ALTERNATOR    ON    ShORT-CIRCUIT  ;      STATIC 

E.M.F.  Assumed  Sinusoidal,  Secondary  Actions  Neglected. 

winding.  As  a  result  a  third  harmonic  is  to  be  expected  in  the 
current  wave  of  shigle-phase  machines  on  short-circuit,  its  magni- 
tude, however,  depending  largely  upon  the  extent  of  the  damping 
action  set  up  by  the  amortisseurs.  The  third  harmonic  in  the  current 
is  to  be  expected  further  to  give  rise  to  an  E.M.F.  of  quadruple  fre- 
quency in  the  exciting  winding,  which,  in  turn,  will  give  rise  to  a 
fifth  harmonic  in  the  armature  current,  and  so  on. 

[To  be  concluded.) 


THE  PRINCIPLES  OF  MODERN  PRINTING 
TELEGRAPHY 


The  following  is  a  report  of  the  discussion  on  Mr.  H.  H. 

Harrison's  Paper  at  the  Alanchester  meeting  of  the  Institution 

of  Electrical  Engineers  on  the  25th  ult.     An  abstract  of  this 

Paper  appeared  in  our  issues  of  January  28th  and  February  -itli 

and  11th. 

Mr.  W.  J.  Medlyn  said  it  was  mifortunate  that  many  inventors 
wasted  much  time  and  money  on  schemes  which  had  abeady  been  tried. 
In  view  of  the  abundant  practical  information  available  on  the  subject 
of  printing  telegraphs,  there  was  ample  opportunity  for  inventors  to 
become  familiar  with  the  principal  pitfalls.  Although  printing  tele- 
graphy had  reached  the  stage  of  success!iil  commercial  application, 
certain  types  were  quite  recent,  and  even  the  inventors  of  these  type>s 
were  agreed  that  further  improveiucut  was  desirable  as  dictated  by 
tests  under  working  conditions.  In  ^lanchester  the  JhuTay  and  Western 
Electric  Co.'s  printing  sj-.stcms  were  used,  whilst  Liverpool  used  the 
Siemens  and  the  Baudot  systems.  The  \\'heatstom  automatic  and  the 
Crcf^dre-pcrfcrator  and  printer  were  also  used  at  both  the  above  centres. 
Regarding  the  use  of  a  reservoir  for  storing  signal  permutations  in 
readiness  for  running  through  the  transmitting  apjiaratus  automatically, 
had  the  revolving  di'um  been  foimd  successfid  under  working  conditions ; 
also  how  many  words  could  be  stored  on  a  drum  6  in.  in  diameter  ?  Or 
the  Murray  and  Western  Electric  apparatus  in  Manchester  operators 
had  no  difficulty  in  typing  at  the  rate  of  about  50  words  per  minute,  and 
thus  keeping  well  ahead  of  the  automatic  transmitter  running  at  40 
words  per  minute.  The  author  had  not  dealt  with  any  method  of  printing 
a  message  in  duplicate.  In  Manchester,  specially  prepared  ink  rollers 
were  used,  the  printed  tape  or  page  print  was  afterwards  run  through  a 
copying  machine  in  order  to  produce  a  duplicate  for  departmental  pur- 
po.ses.  The  printing  of  a  duplicate  by  the  telegi-aph  apparatiis  itself 
would,  if  possible,  effect  a  considerable  saving.     Referring  to  the  page-up 
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device  mentioned  in  the  Paper,  it  wa«  not  clear  why  it  should  be  ne*"<?ssarv 
to  tell  a  distant  transmitting  operator  when  to  signal  for  a  fresh  line. 
Surely  the  transmitting  operator  would  cfjntrol  all  such  signals  at  her 
own  end. 

Mr.  Harrison'  said  the  word  "  distant  "  .should  be  deleted. 

-Mr.  Mkim.vn,  continuing,  said  the  high-speed  one-ehannel  automatic 
printf;r  appeared  to  have  a  disadvantage  which  thc5  author  had  not 
mentionecJ — namely,  the  delay  experienced  in  obtaining  repetitions  or 
correcting  errors  of  transmissicm.  In  the  ordinan,-  multiplex  system 
rweiving  and  transmitting  arms  were  paired  together  on  the  table  with 
corresponding  pairs  at  the  distant  end  of  the  line,  and  as  there  was 
relatively  little  delay  between  the  perforation  cjf  the  slips  and  its  pas.sa[!c 
through  the  transmitter  at  eithr-r  end,  questions  relating  to  ccjirections 
could  readily  be  dealt  with.  In  the  high-speed  automatic  system, 
however,  c^ue.stions  had  first  to  be  perforated  on  one  of  the  sets  and  then 
wait  their  turn  fcjr  passing  through  the  common  transmitter.  The 
required  reply  suffered  delay  at  the  distant  end  through  the  same  reasons. 
The  8pi;aker  laid  sjjecial  emphasis  upon  the  imjKjrtance  of  accessibility 
and  intcrcbangeability  of  parts  which  were  liable  to  wear  and  get  out  of 
adjustment. 

Mr.  A.  Brookkr  considered  that  the  author's  Paj;er  would  become  a 
standard  work  of  reference  and  a  starting  point  for  newcomers.  'J'he 
printing  telegraph  practice;  of  the  future  was  apparently  to  be  bafcd 
chiefly  upon  the  w<frk  of  Hughes  and  Baudot.  The  speaker  thought  that 
the  names  of  the  clever  mechanicians  who  made  the  ideas  of  Hughes  and 
Baudot  practicable  should  be  placed  on  record.  The  valuable  work  of 
the  Pcjst  Office  engineers  had  to  be  recognised,  particularly  in  duple.xini; 
jirinting  telegraphs.  In  these  days  the  duplexing  of  a  Hughes  instrument 
was  no  great  achievement,  bcH:auso  lines  had  been  im)>roved  and  balancing 
problr-ms  solved  ;  but  in  the  early  days  the  task  was  difficult  on  account 
of  the  armature  being  released  by  a  slight  kick  of  the  current,  the  slightest 
want  of  balance  CHUsing  false  letters  to  be  printed.  Duplexing  by  the 
<irdinary  difTerent ial  system  with  a  Hughes  instrument  would  have  been 
impossible  without  the  introduction  of  the  bridge  duplex  principle.  It 
was  not  fully  appreciated  even  now  that  a  differentially  wound  instru- 
ment, ahhough  balanced  to  a  .steady  cunent.  was  not  necessarily  so  to 
transient  currents  ;  in  fact,  an  instrument  could  hardly  be  made  truly 
differential  to  transient  cunents  of  difTerent  duration  and  voltage.  Tlic 
Post  Office  engineers  d\ij)lexed  the  Baudot,  and,  whilst  this  was  a  diffic  ult 
problr-m,  it  was  rendered  easier  by  the  experience  in  attempting  to 
du[)lex  the  Delany  multiplex.  Speaking  of  the  unfortimate  Delany 
instrument,  on  which  so  much  work  was  done  without  commercial 
Huc<e.ss,  it  was  gratifying  to  know  that  the  work  which  had  been  con- 
sidered as  wasted  liutl  proved  beneficial  in  other  directions.  The  La 
('our  phonic  wheel  motor  ccuitrolled  by  a  vibrating  reed  seemed  identical 
with  that  evolved  from  the  crude  lielany  apparatus.  The  experience 
with  the  Delany  multiplex  had  prejudiced  people  against  the  use  of  a 
printing  telegraph  nniltiplex  system  such  as  the  Baudot.  The  chief 
n-ason  for  the  faihu"  of  the  Delany  lay  in  the  fact  that  the  line  was  dis- 
tributed between  four  or  six  op<'rat<irs  at  regular  intervals,  and  thoe 
operators  were  called  up<m  to  send  at  irregular  intervals  signals  of  a 
ilefinite  length.  This,  of  cour.'-e.  was  t hi-orct icnlly  ini])ossible.  and  while 
in  practice  the  signals  got  through  fairly  well,  it  wasabsolutely  impossible 
to  obtain  perfect  signals.  The  Baudot  system  had  no  such  inherent 
defect,  as  the  operator,  instead  of  plunging  in  at  any  point  with  a  signal 
whatever  the  position  of  thi^  a]>pHratus.  would  wait  his  time  to  launch 
the  signal,  and  so  get  perfect  results.  The  Ba\idot  in  some  form  was 
likely  to  survive.  The  speaker  had  always  credite<l  Baudot  with  the 
intrurluction  of  the  cadence  signal,  and.  if  this  was  nc)t  so,  the  ciriginat<ir 
of  such  an  im[M>rtnnt  device  sh(udd  be  mentioned.  The  author  had 
issued  (I  warning  to  inventors  who  tried  to  jiroduce  signals  by  varying 
•urrent  strength.  This  warning  tnight  be  made  more  preci>e.  Inventors 
f)elieved  that  the  failure  was  chiefly  due  to  such  systems  having  •(en 
tried  on  overhead  lines  with  varialde  insulation,  and  they  cheered  ihem- 
selves  with  the  hope  that  ultimately  all  the  ti-Iegraph  lines  would  be 
un<lerground  |)a|  er-insulated  cables.  If  the  author  held  the  opinion 
that,  even  with  jierfiMtly  insulated  lines,  variable  i  urrent  methods  were 
not  going  to  succeed,  it  would  be  well  if  thi-  warning  was  more  definite 
and  reasons  given. 

.Mr.  T.  K.  Hkkiikkt  said  the  author's  Paper  formed  a  fitting  n^juel 
lo  the  two  classical  Papers  read  before  the  Institution  by  Mr.  Donald 
Murray.  Begarding  the  author's  stntimrnf  that  the  typewriter  ^ln^s  of 
printer  wotild  survive,  it  would  probably  be  rememberi-d  that  .Murray 
constructed  a  special  typewiiler  with  .1  v«-iy  short  ty)e  bar  and  i)all 
bf*a  rings,  with  a  vii-w  to  increasing  t  be  rapidity  of  the  machine.  The  final 
result  was  a  y|>.->cd  nf  nl  out  2tH(  wciriU  j  er  muuitr.  'I"hc  re<  ent  1  c!e^;rajih 
of  Siemens  clainu<d  a  rather  higher  sjced  with  the  aid  of  a  tyj  e  wheel. 
This  result  might  bo  dm-  to  tho  use  of  condenser  impuNe*  to  elT«vt  tho 
print inif,  but  the  speaker  was  n»>t  convinceil  that  the  type  bur  would 
eveiituallv  survive  tiie  tyjc  wheel.  The  authur  had  puintecl  out  that, 
in  tho  simpler  forms  of  lelc^Tiipb.  the  tyje  wh< fl  "  •    to  I  <■ 

preferred,  and  in  designing  his  own  mai  bine  he  had  «■.  wheel. 

The  author's  machine  was  suitable  for  very  lony  clistances.  hut  would 
orobably  be  rendered  more  generally  iireful  liy  the  addition  of  the 
ordinary  lypewhter  keyboard.  Thrrr  was  11  simpir  form  of  tvpc- 
print  inn  telegraph  (construct  eil  by  Siemens)  in  extensixe  unc  in  (tcrniany. 
and  it  would  be  remembered  that  in  this  country  ll;e  Ntel  e^  mbnitledly 
failed   because   it    was  badly   constructed.      Had   the  1.  ■  n   I  immi 

lietter  it  would  have  been  in  extensive  use  toclay.  and.  _-  stood, 

there  was  nothing  to  replace  it  for  short -distance  work.  The  author  hsd 
stated  delinifely  that  Morse  mxist  necesaarily  be  rrt«ine<l  for  mibtatv 
j>ur]>oFes  ;   but  in  tho  speaker's  opinion  some  foriu  of  printing  ielecr.iph 


would  have  to  be  devised  for  use  in  such  circumstances.  It  w  as  vitallv 
important  in  the  case  of  army  orders  to  have  a  definite  record  of  the- 
mes-sage  as  transmitted  and  received,  and  the  transrai.s.sion  of  imp^jrtant 
instructions  by  telephone  was  distinctly  dangerous.  Some  fcirm  of 
robust  type-printing  telegraph  would  present  many  advantages.  It  wa* 
pleasing  to  note  the  author's  agreement  with  Murray's  view  that  the 
generation  of  corrections  from  the  signals  themselves  was  not  worth 
carrying  out,  except  on  very  long  lines. 

Mr.  T.  PiuMSiER  said  that  in  Birmingham  the  duplicating  of  me.-vsage.'v 
had  been  abandoned.  Only  one  copy  was  prepared,  which  pas.-ed  on  to 
the  public,  but  certain  pjarticulars  embodying  number  of  words,  origin 
of  message,  time,  &c.,  were  recorded  on  a  portion  of  the  message  form^ 
which  could  be  detached  and  retained.  The  old  method  of  taking  carbon 
copies  had  apparently  been  abandoned,  in  which  case  one  of  the  great 
difficulties  of  inventors  of  jjrinting  telegraphs  had  been  removed.  Bir- 
mingham had  two  sextuple  duplex  Baudot  .sets  working  to  London  in 
place  of  four  quadruplex,  and  four  duplex  sounder  circuits.  The  Bir- 
mingham-Lonclon  cable  was  underground  paper  insulated,  and  the  four 
quadruplex  sets  were  worked  on  loops — i.e.,  without  any  earth  connec- 
tion— and  on  the  top  of  the  loops  the  four  earthed  duplex  circuits  were 
sujjcrimposed.  This  old  arrangement  gave  12  channels  working  in  either 
direction  between  the  two  cities,  and  these  12  channels,  which  formerly 
took  up  eight  wires,  were  now  being  provided  by  the  two  Baudot  sextuple 
duplex  sets  taking  up  only  four  wires.  The  new  arrangement  released 
lines  for  extension  to  other  towns.  A  trial  was  made  recently  to  find 
what  the  Baudot  sets  could  do,  and  the  record,  Birmingham  to  London, 
was  849  messages  finished  and  disposed  of  in  an  hour.  Since  this  traffic 
did  not  keep  tho  instruments  fidly  employed,  the  figure  could  not  be 
taken  as  the  maximum  po.ssible. 

Mr.  (i.  C.  M.\RRit  considered  the  question  of  maintenance  was  a  point 
for  discussion  as  well  as  general  principle.  When  contrasting  the  single- 
channel  high-speed  with  the  multiplex  low-speed  instrument  a  point  to 
be  borne  in  mind  was  the  s]>ccd  at  which  the  printed  tape  could  be 
gummed  up  to  message  forms  and  checked.  Gummers  and  checkers 
all  worked  in  one  group  with  the  high-speed  insturment,  and  there  was 
only  one  tape  to  be  gummed.  The  work  could,  therefore,  be  easily  dis- 
tributed amongst  the  group,  and  the  size  of  the  group  varied  according 
to  the  speed.  With  a  multiplex,  however,  one  gummer  was  required  for 
each  cliannel.  The  transmitter  also  had  to  be  considered,  and  the  spcecf 
of  the  channel  had  to  be  adjusted  to  give  both  ends  suitable  loads.  "This. 
of  course,  was  largely  a  traffic  matter.  Regarding  the  methods  of  jK)wer 
supply,  the  distributers  of  multiplex  instruments  could  be  sati.sfactorily 
drive  n  by  means  of  weights  with  motor  re-winding,  as  in  the  case  of  the 
Baudot.  Single-channel  instri;mcnts  required  direct  electrical  drive- 
with  suitable  steady  voltage.  Seric  s  resistances  for  cutting  down  voltani- 
caused  sjjccd  variations  in  spite  of  regulating  devices.  In  view  of  the 
various  reciprocating  parts  liable  to  breakage,  the  speaker  was  surprised 
to  hear  that  the  ty];e-bar  printer  would  most  likely  survive  the  type- 
wheel  machine.  An  electrical  combiner,  consisting  only  of  relays 
coupled  with  a  rotating  type  wheel,  offered  the  best  solution  of  many 
nuchanical  dirticultics.  The  whole  question  of  the  detailed  design  and 
inevitable  re])airs  of  the  mechanical  ])arts  of  ])rinters  required  fuithei 
attention,  and  it  might  seem  that  in  their  efforts  to  satisfy  fundamei.tal 
|)rinci])l(  s inventors  and  manufacturers  had  devoted  insufficient  attention 
to  the  choice  of  material.  Regarding  the  use  of  ])erforatccl  tajw  as  a 
reservoir  of  signals,  althcugh  this  had  lue  n  employed  for  many  years. 
it  was  far  fiom  satisfactory.  The  difficulty  in  making  ]>unchc  s  to  work 
ra|iielly  and  accurately  was  surprising,  and  worn  punches  and  dies  wep" 
often  a  scurce  of  ste  ppage.  Paper  of  variable  thickness  also  contributed 
to  the  faults  The  author  had  referred  to  ("ol.  Squiers'  sine-wave  mc  thoel 
of  tele  gra])hy.  and  one  cculd  luit  refrain  f  re  m  s])cculating  ujMin  the  )>C6- 
sibilities  of  jirinting  tclcgra])hy  if  these  mcthe-els  of  "wired  wiiehss" 
eould  be-  succcfsfuUy  ai)])licd.  All  five  |)rinting  signals  might  be  .sent 
simultaiice.i.sly  on  one  sej.mcnt  aiul  suitably  sorted  oxit  at  the-  receiving 
e-nd.  using  tuned  circuits.  If  .so,  the  s])ccd  of  circuits  would  be  enor- 
mously increased.  Regarding  the  chain  relay  system,  it  would  apjioar 
that  the  correct  rcecj)tion  of  a  signal  depended  entirely  upon  the  relays 
having  the'  ssjne  speed  of  oj>cration. 

Mr.  MoeiRK  said  the  Paper  disclescd  a  mrst  cncyclopaHlic  knowledge, 
which  could  only  be  the  result  of  years  of  unremitting  study.  The 
author  would  fine!  his  re  ward  in  the  fact  that  his  efforts  had  placed  at  the- 
elis]i<  sal  of  British  manufacturers  a  mine  of  informati(>n. 

Mr.  F.  I>.  L.\TiMH<  saitl  it  was  surjirising  to  note  that  i)rior  to  ICOO  only 
two  syste  ms  of  type'-|>rinting  telegraphs  luid  achie-vrel  ]icimanent  success. 
In  the-  year  1S72  the  British  Post  Office  fiist  granted  a  licence  to  the 
Kxchange  Tcl<  grfl].h  ("o.  to  carry  on  their  r.rws  distributing  service  hv 
means  of  electrical  tyiK-printing  machines,  and  that  service  had  con- 
tinued satisfactorily.  In  the  sjaakers  opinion,  a  Pape-r  dealing  with  th<- 
history  and  jirinci]ile  s  of  tyj)e-  |>rinting  tedcgraphy  we.ulel  be  ince  mpletc 
without  re'ferenee-  to  (he  late-  'S\t.  Fjcdk.  Higgins.  of  the  Exchange  "Tek  - 
>;ra|ih  Co..  wlie  se  ])ionecr  work  was  invaluable-,  .loining  tho  Society  cf 
Tele  graph  Kngireeis  in  1S7.S.  Mr.  Higgins  read  a  Paper  on  ty]X'-|<'-inting 
tele  graphs  in  IS77.  and  rontini:cd  to  exorciRO  his  great  inventive  a)>ility 
until  his  death  abe.ut  three  months  ago.  Regarding  Fig.  fl  in  the  Paper. 
It  wnsstalrel  that  at  the  receiving  end  of  the  line  the  alternating  e  uirents 
pnsseel  through  «  )>o|arise  d  relay  LR  to  earth.  The  system  rofernd  te- 
was  the-  rente  st  ap]iroach  to  that  of  the  Kxchange  Telegraph  Co..  but  in 
the  latter  rase-  the  relays  were  not  situated  at  the  receiving  end.  n«r  wete- 
they  peilarisrel.  They  were  sufficiently  sensitive,  however,  to  respond 
to  tho  lurrrnt  impulses  at  the  rate  of  about  2.(KX)  per  minute.  The- 
author  stated  further  that,  in  series  with  both  the  escapement  niagr.ets 
wn-  a  printing  magnet   PM.  which   was  relatively  slot    acting   and  t  n 
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affected  by  the  «te))ping  impulses.  In  tlic  Exchange  Telegra])h  Co.'s 
system  the  electromagnets  EM  were  of  the  polarised  ])attejii,  whereas 
the  ])ointing  magnet  I'M  was  not  i)olajis((l.  This  arrangement  assisted 
ill  securing  shiggishness  of  the  printing  lever,  which  was  necessary  on 
account  of  each  current  impulse  being  of  such  short  duration  (about 
0  010  of  a  second),  and  the  self-induction  of  the  coils  preventing  the 
current  rising  to  such  a  strength  as  to  magnetise  the  core  sufficiently  to 
overcome  the  inertia  of  the  ])rinting  lexer  before  anothei'  iiiiiJuWe  of 
op])Osite  direction  reversed  the  polarity.  In  practice  it  had  l)een  found 
that  in  a  transmitter  running  at  100  revs,  a  minute  the  electromagnets 
had  an  "apparent"  ohmic  resistance  of  ajjproximately  nine  times  the 
actual  ohmic  resistance  as  measured  l)y  a  Wheatstone  bridge,  conse- 
quently  the  operating  current  was  only  one-ninth  of  that  under  steady 
current  conditiors.  It  was  interesting  to  know  that  one  o])erator  could 
actuate  an  unlimited  number  of  recei\  ing  instruments  ;  in  fact,  some 
years  ago,  the  Exchange  Telegraph  Co.  maintained  about  700  financial 
recording  instruments  scattered  throughout  London,  and  all  controlled 
l)y  one  operator  stationed  at  the  central  office  in  Cornhill. 

The  Author,  in  reply  to  Mr.  Medlyn,  said  that,  in  .s])ite  of  the  available 
information,  a  number  of  patent  .specifications  still  neglected  funda- 
mentals. Regarding  the  storage  of  letters,  a  Bin.  djtm  would  store 
about  25  letters,  and  it  was  very  desirable  to  keep  all  dimensions  rea.son- 
ably  small  and  the  parts  light  in  order  to  avoid  large  inertia  forces  coming 
into  play.  The  type  of  drum  shown  in  the  Paper  under  "  Mechanical 
signal  .storage  "  was  a  modification  of  the  storage  transmitter  by  Murray, 
and  had  a  caj)acity  of-  about  120  letters.  The  type -bar  trar.slator  was 
the  only  satisfactory  translator  which  would  make  diiplieatcs;  but  th( 
one  difficulty  in  making  duplicates  with  printing  telegraphy  wf  s  that  of 
feeding  in  blanks.  The  ingenious  methods  of  controlling  and  'ejecting 
the  blank,  as  described  at  the  end  of  the  section  of  the  Paper  dealing  with 
printing  mechanism,  had  to  be  abandoned  if  more  than  one  copy  was 
required.  The  only  practical  way  seemed  to  be  to  take  press  copies. 
The  automatic  suffered  in  the  matter  of  delay  in  dealing  with  corrections. 
Needless  to  say,  every  effort  was  made  to  standardise  parts  as  much  as 
possible  and  secure  ease  of  replacement  and  maintenance.  The  author 
agreed  with  Mr.  Brookers'  remarks  concerning  the  work  of  Hughf  s  and 
Baudot.  Hughes  showed  excellence  in  the  workmanship  of  his  printer, 
while  Baudot  put  forward  the  correct  alphabet — namely,  the  equal  letter 
alphabet.  It  was  fair  to  state  that  Baudot  founded  the  system  of 
modern  printing  telegraphs.  The  cadence  signal  and  the  locked  key- 
board developed  in  two  stages.  The  locked  keyboard  was  first  suggested 
by  Whitehouse  in  1854.  He  had  no  cadence  signal,  but  presumably  the 
noise  inseparable  from  all  ratchet  mechanism  itself  formed  the  signal. 
The  modern  form  of  locked  keyboard  with  a  separate  and  distinct 
cadence  signal  was  first  described  by  Burnett  in  1860.  The  work  done 
connection  with  the  Delany  system  had  had  a  u.seful  effect,  especially 
in  connection  with  phonic  wheels.  An  objection  to  varying  the  current 
strength  for  signalling  purposes,  quite  apart  from  its  use  on  overhead 
lines,  lay  in  the  fact  that,  in  order  to  produce  a  suitable  alphabet,  it 
required  to  be  an  unequal  letter  alphabet,  which  could  not  be  multiplexed. 
Cienerally  speaking  it  was  better  to  kcej)  away  from  a  system  dependirg 
on  variable  current  strength.  In  reply  to  Mr.  Marris,  the  type -bar 
translator  of  the  future  referred  to  multiplex  high-capacity  circuits.  The 
modern  typewriter  was  wonderfully  robust  and  cheap,  and,  in  the  author's 
opinicn,  a  type-bar  translator  would  give  excellent  results  when  worked 
at  45  or  50  words  per  minute,  or  even  higher.  Regarding  type  wheels, 
the  author  did  not  think  a  shaft  material  could  be  produced  which  would 
stand  a  speed  of  45  or  50  words  per  minute  for  any  reasonable  length  of 
time  without  shearing..  The  wear  on  perforator  punches  was  certainly 
very  heavy,  but  there  was  no  reason  why  the  operating  staff  shoidd  not 
be  trained  to  keep  the  punches  in  order.  The  prcspect  of  printing  tele- 
graphs for  military  purposes  was  not  good,  and  the  author  hael  recently 
reluctantly  declined  to  consider  such  an  apparatus.  It  was,  however, 
interesting  to  note  that  in  America  artillery  fire  control  was  actually 
carried  out  by  means  of  a  rather  primitive  and  simple  form  of  printing 
telegraph,  using  only  16  letters.  The  pioneer  work  of  Mr.  Fredk. 
Higgins,  referred  to  by  Mr.  Latimer,  did  not  come  within  the  scope  of 
the  present  Paper,  but  the  author  expressed  his  admiration  of  the  work 
of  Mr.  Higgins,  and  paid  tribute  to  his  exceptional  mechanical  genius. 


TOP  CONTACT  UNPROTECTED  CONDUCTOR  RAIL  FOR 
600- VOLT  TRACTION  SYSTEMS.* 

BY  CHARLES  H.  JONES. 

Summary. — The  Paper  deals  with  the  various  factors  which  enter  into 
con.sideration  in  the  design  of  a  600-volt  contact  rail  system.  The  weight 
of  rail  to  be  used  depene's  upon  conditions  met  with  in  each  case,  but  in 
general,  a  heavy  rail  is  preferable  from  all  points  of  view.  The  epiesticn 
of  quality  is  rather  intleterminate.  but  generally  it  is  not  advisable  to 
use  .soft  steel  until  the  weight  has  been  brought  up  to  at  least  80  lb.  per 
yard ;  however,  consideration  should  be  given  to  it  above  this  weight. 
In.sulating  and  supporting  is  a  mechanical  problem  which  must  be  decided 
bylecal  conditions. 


The  author  deals  with  the  various  factors  which  enter  into  the 
construction,  operation  and  maintenance  of  a  top  contact,  unpro- 
tected third  rail,  located  to  one  side  and  above  the  gauge  line  of  the 

*  Abstract  of  a  Paper  read  before  the  American  Institute  of  Elect'ical 
Engineers. 


track  rail,  on  a  heavy  6fX)-volt  direct-current  traction  system  u.sing 
a  gravity  type  collecting  device. 

Weir/Jd  of  Rail—R-Ail  weighing  from  40  lb.  to  I.V)  lb.  jxr  yard  ha.-} 
been  u.sed  for  this  purpej.se.  The  lighter  weights  of  rail,  li  Ib.'to  50  lb. 
were  used  almost  cxclu.sively  on  the  oldest  installations  of  thi.s  type 
of  contact  .system  and  have  been  in  .ser\'ice  about  20  years.  Thi.s 
light-weight  rail  is  not  as  .satisfactory as  a  heavy  one,  and  in  recent 
years  has  been  fmictically  abandoned  for  a  heavier  rail,  except  for 
yard  purjwses  where  it  can  still  be  usee!  to  gooel  aelvantage,  since 
high  conductivity  is  not  reejuired,  and  its  life  in  this  cla.ss  of  8er\ice 
will  be  very  long.  In  some  instances  a  T-iron  with  its  flat  surface 
turneel  up  has  been  used  for  contact  rail  in  yards  to  good  advantage. 
For  main-line  purpexses  the  lighter  rail  requires  clo.ser  maintenance, 
since  it  lacks  the  necessary  rigidity,  its  light  weight  will  limit  its  life] 
while  the  installation  cost  will  almost  equal  that  for  a  heavy  rail. 
The  later  installations  of  contact  rail  .system.*  have  u.sed  rail  varying 
from  80  lb.  to  150  lb.  per  yard,  the  larger  size  being  used  on  extremely 
heavy  traction  systems 

The  question  of  rail  section  is  closely  related  to  the  matter  of  the 
weight  of  rail  to  be  used  and  is  dependent  to  a  great  extent  upon  the 
gauge  of  contact  rail.  For  weight  of  rail  up  to  and  including  80  lb., 
A.S.C.E.  section  is  a  very  satisfactory  one  to  use  providing  con- 
ditions pennit  it.  The  distribution  of  metal  is  such  that  it  can  be 
easily  supported,  it  is  very  rigid  and  is  easily  bonded  and  jointeel. 
For  a  heavier  rail  it  will  be  well  to  consider  the  advisability  of  using 
a  special  .section  which  will  throw  more  metal  into  the  contact 
surface  and  thereby  increase  the  liie.  The  question  of  supporting 
this  weight  of  rail  is  not  as  serious  as  with  a  lighter  rail  which  in 
more  easily  distorted.  On  one  system  having  401b.  rail  that  was 
installed  in  1897  there  is  about  two  years  of  useful  life  remaining, 
on  another  having  48  lb.  and  50  lb.  ~ail,  which  was  installed  in  1895, 
there  is  about  six  or  seven  years  of  usefid  life.  Another  line  having 
80  lb.  rail  which  was  installed  12  years  ago  shows  a  verv  small 
amount  of  wear  up  to  date.  These  figures  will  give  some  idea  of  the 
life  that  can  be  expected.  The  length  of  rail  may  varj-  from  30  ft. 
to  60  ft.  and  should  be  determined  somewhat  by  the  weight.  A 
light  rail  up  to  and  including  80  lb.  may  be  satisfactorily  handled  in 
60  ft.  lengths,  thus  reducing  the  amount  of  bonding.  For  renewal 
or  small  repairs  on  this  weight  of  rail  30  ft.  lengths  will  be  more 
easily  handled  and  should  be  used,  although  it  will  be  neces.sarv  to 
sacrifice  the  gain  in  bonding.  For  rail  above  80  lb.  in  weight.  60  ft. 
lengths  will  be  rather  difficult  to  handle  and  better  results  can  pro- 
bably be  obtained  with  30  ft.  lengths. 

Quality  of  Rail. — The  conductivity  of  the  rail  will  vary  inversely 
with  the  percentage  of  carbon  or  manganese  allowed  to  remain  in 
the  finished  rail.  The  ordinary  rmi  of  Bessemer  rail  will  have  a 
conductivity  of  about  one-tenth  that  of  copper,  while  a  rail  with  a 
low  percentage  of  carbon  will  have  a  conductivity  one-eighth  that 
of  copper  or  an  increase  of  about  25  per  cent,  in  conductivitv.  '  The 
price  will  increase  from  18  per  cent,  to  20  per  cent,  on  this  quality 
of  rail.  Increasing  the  conductivity  will  make  the  rail  considerablv 
softer,  thus  requiring  more  careful  handling  to  prevent  it  from  being 
kinked  during  installation.  It  is  very  difficult  to  remove  any  kinks 
that  may  get  in  it,  therefore  the  alignment  may  be  affected.  "  Tliere 
is  no  appreciable  difference  m  the  rate  of  wear  between  the  low- 
carbon  and  ordinary  steel  in  the  class  of  ser\ice  referred  to  in  this 
Paper.  If  use  is  made  of  a  rail  weighing  less  than  80  lb.  the-e  is 
nothing  to  be  gained,  .since  increased  conductivity  can  be  gained  by 
using  a  heavier  weight  of  rail  at  a  .slight  increase  in  cost  and  a  greater 
increase  in  the  advantage  of  a  heavy  rail.  Above  80  lb.  rail  the 
question  requires  careful  consideration,  since  the  gain  in  conduc- 
tivity will  cost  almost  as  much  as  equivalent  conductivity  obtained 
by  adding  to  the  copper  in  the  feeding  sj-s'^om  paralleling  the  rail. 

Insulating  and  Supporting. — The  insulating  of  contact  rail  for  a 
600-volt  system  is  more  of  a  mechanical  than  an  electrical  problem, 
and  the  type  of  insulator  to  be  used  depends  upon  local  condition^, 
such  as  the  clearance  between  bottom  of  contact  rail  and  the  ground, 
or  whether  on  the  surface  or  on  an  elevated  structure.  Impregnated 
wood,  porcelain,  reconstructed  granite  and  composition  insulation 
have  been  used  with  varAing  results,  depending  upon  the  local 
conditions.  Wherever  there  is  any  \ibration,  porcelain  and  recon- 
structed granite  or  insulators  having  any  castings  bolted  together 
have  not  been  satisfactory.  The  life  of  an  insulator  is  from  10  to  12 
years  under  ordinary  conditions,  although  on  one  system  a  great 
many  impregnated  wood  insulators  have  lasted  from  15  to  20  years. 

Bonding  and  Jointing. — In  order  to  pro\ide  for  carr\nng  current 
across  joints  in  the  rail  it  is  necessary  to  provide  a  low  resistance 
path,  since  a  joint  plate  does  not  give  good  electrical  contact.  This 
is  done  by  placing  a  copper  bond  or  bonds  of  capacity  equal  to  that 
of  the  solid  rai'.  around  each  joint.  This  may  be  done  in  several  ways. 
A  concealed  bond  with  either  a  pin  or  pressed  terminal  under  the 
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plate  is  well  protected,  but  cannot  be  readilj'  inspected,  and  if  it  does 
fail  and  start  to  bum  in  the  terminal  the  hole  in  usually  burned  so 
licwJly  that  a  new  bond  cannot  be  put  in  the  same  place,  therefore 
requiring  a  different  type,  of  bond  for  replacement.     A  long  bond 
with  prcKsed  or  jjin  terminal  applied  outside  the  plate  is  easily  in- 
spected, but  the  cost  is  verj'  great  and  mecliani'  al  protection  is  f>oor. 
A  short  bond  which  may  be  soldered  or  welded  to  the  base  or  ball  of 
the  rail  is  cheap  and  easily  ins[x;cted,  but  is  veri-  difficult  and  exj>en- 
sive  to  renew  under  traffic.     On  an  installation  now  under  construc- 
tion, a  cast-cojjper  weld  is  being  made  at  the  joints,  in  the  extremely 
licavy  rail  that  is  being  used,  which  will  serve  the  double  purpose  of 
both  bond  anrl  joint  jjlate.     For  jointing  the  rail,  both  two  and  four- 
l>olt  plates  have  been  used  and  from  the  results  obtained  it  is  thought 
arlvisable  to  use  a  four-bolt  plate  for  all  sizes  of  rail,  since  it  holds  the 
rail  more  lirmly,  requires  less  inspection  and  eliminates  the  ixjssi- 
bility  of  having  the  bolt  j)ulled  out  of  the  end  of  j)late  as  sometimes 
occurs  with  a  two-bolt  plate  on  account  of  heavy  strain  due  to  con- 
traction of  rail.     Jt  will  also  help  out  the  bonding  due  to  holding  the 
joint  stiffer  arul  preventing  slight  motion  of  the  bond  which  has  a 
great  deal  to  do  with  the  breaking  of  bonds.      Where  foot  bonds  are 
used  it  will  usually  be  necessary  to  notch  out  the  bottom  of  the  jjlate 
to  allow  clearanct;  for  the  cxi)aiiderl  bonfl  terminal.     Keej)ing  the 
j  iints  tight  will  do  more  toward  maintaining   the   contact    mil    in 
good  condition  than  any  other  maintenance  operation. 

Aurliorhifj.  Due  to  changes  of  temperatui-c  the  length  of  the  rail 
wi/l  vary,  and  to  control  the  variation  in  length  it  is  nece.s.sary  to 
provide  some  means  of  forcin!?  this  exj)ansion  to  take  place  along 
pro|K'r  lines.  This  is  done  by  cutting  the  rail  nj)  into  lengths  of  from 
\,(HH)  ft.  to  1,2(X)  ft.  and  anchoring  it  in  the  centre  of  the.se  stretches 
w)  that  when  it  expands  and  contracts  it  will  take  effect  in  pre- 
<lct<-rmined  hx-ations.  The  metho«l  of  anchoring  will  dcjx'nd  on  local 
conditions.  On  surfu'c  track  that  is  not  jjrovided  with  a  wooden 
guard  rail,  the  rail  maj'  Ixi  anchored  by  attaching  several  strain 
insulators  of  a  sub.stantial  strength  in  multiple  to  an  iron  plate  whiOh 
in  tuni  will  be  extended  over  and  be  bolted  to  wveral  tie.s,  the  other 
end  of  the.Ho  insulators  to  be  fastened  to  the  base  of  the  contact  rail. 
If  a  wood«^n  guard  rail  is  u.sed  an  anchor  block  consisting  of  a  piece 
of  (j  in.  by  8  in.  oak  2  ft.  long  imjiregnated  with  a  wood  preservative 
may  be  attached  to  tlii.s  guard  rail,  and  the  contact  rail  in  turn  is 
Ixilted  to  this  block.  If  it  is  thought  advisable,  a  set  of  iKjrcclain 
insulators  may  be  j)la<ed  between  this  block  and  the  guard  rail. 
These  ojwnings  between  stret<he8  of  rail,  commonly  called  expansion 
gaps,  may  be  mmle  in  several  ways.  One  of  the.se  is  to  u.se  a  plate 
with  a  slot  in  one  end  instead  of  a  hole,  using  long  bonds  with  a  loop 
of  slack  in  them  to  take  care  of  the  change  in  length.  This  is  not 
very  satisfactory'  on  account  of  the  ends  of  the  rail  wearing  very 
rapidly  at  this  joint,  and  pf)imding  is  .soon  cau.sed  by  trolley  collecton?. 
The  best  metln)d  of  providing  the  exiuinsion  gap  is  to  end  each  run 
of  rail  with  a  suitable  incline  leaving  a  3  ft.  space  l)etween  each 
Htretch  of  rail.  In  a  good  many  cases,  esjK'<ially  on  surface  track, 
it  will  not  be  neccs,sarv  to  have  an  o|K-ning  in  the  contact  rail,  due 
t<i  Htn-et  <Tosaings.  s|x>cial  work  at  crossovers,  &c..  which  will  take 
the  place  of  this  exiuinsion  gaj>. 

S/irrial  Work  /{r'/iiirr/i. — nS<«veral  kinds  of  s|x>cial  doviccj*  are 
iie(<'Hsarv  to  pick  up  collecting  devices  (otherwise  called  trolley 
Hho«'H)  from  their  fre*-  ]H>.sition  to  the  elevati<»n  of  the  contact  rail. 
The  nmsl  <'onunon  of  tl«'se  is  the  end  inclined.  This  is  made 
f rom  a  piec<- of  st4'<'l  rail  having  the  weli  cut  out  and  the  ball  In-nt 
<lown  t<»  meet  the  base  and  a  eountersmik  head  rivet  driven  in 
the  end  to  keep  the  two  jwirts  togetlier.  This  incline  should  have 
an  an^^le  just  sutlirient  to  pi.k  up  a  shoe  without  causing  it  to  jum|i. 
and,  on  the  other  lumd,  the  incline  should  not  lie  any  longer  than 
neceH,^arv,  otherwise  a  heavy  are  will  Ik<  drawn  at  the  trailing  incline 
when  a  car  leaves  the  end  of  the  rail  U'fore  it  makes  contact  on  the 
next  stn>teh  of  rail.  In  some  inHtAncen  a  vory  sharp  angle  incline 
has  !)••<•!»  use<l  «in  the  trailing  end  of  a  rail,  but  this  is  not  satisf.u-forv. 
since  at  any  tinu"  it  might  Im«  ne<'eM,Hrtry  to  n-verse  Iraflii  on  a  .stniih 
of  track  and  then  the  incline  would  i>e  too  Hhort,  causing  shoM  to 
jump,  thus  burning  the  rail  or  ponsibly  bn-akiun  the  sh«>o  on  the  ear. 
At  iToHs-overs  when"  it  is  neeeHs.'iry  to  o|»«-n  the  nutin  <'<)nta<'t  rail 
and  not  leave  a  space  gn«ator  than  the  distanre  from  cent  re  to  cent  re 
of  ear  trucks  withoiit  contact   rail   it   i  '       '  .  nf 

short  rail  that  is  set  on  the  o|)j»osite  ,i  a 

jKiint  just  back  of  the  heel  of  the  swit^-h  and  rxirndmg  to  a  |K»int 
opposite  the  continuation  of  the  main  rail,  which  is  just  bevontl  the 
track  fniK  on  the  track  ni  «|uostion.  so  that  ii  tn>lley  sho*-  on  «  car 
goinn  thmunh  the  crossover  will  not  strike  the  main  rail.  This  rail 
is  called  a  lap  rail  an<l  in  general  i*  le,H.<i  than  KlO  ft.  in  leuRth.  .\  pcMxl 
method  of  providing  iuilmeson  fhisnul  is  t<ihave  theinrline  fiiri.i.'.i  on 
theend  ef  :v  fulllennlli  of  rail.     Where  a  contact  railisnorn  ,-<l 

on  the  outside  of  two  a<Ija("ent  tracks  ami  a  cfVP'-over  is  1..  ..  , .,  ,;  is 
not  ne<vsMr\-  to  have  a  lap  rail,  but  some  means  mu»t  l>e  provided 


for  raising  the  trolley  .shoe  of  a  car,  going  through  the  cro.ss-over,  up 
on  to  the  approaching  rail  from  the  side.  This  may  be  done  by  one 
of  two  methods.  One  is  to  provide  a  side  incline  approach,  which 
is  nothing  more  than  a  straight  switchpoint  with  a  standard  end 
incline  formed  on  the  end.  This  device  is  attached  to  the  side  of  a 
main  contact  rail  ^nth  the  thin  end  of  the  point  opposite  the  switch 
point  in  the  track.  The  angle  of  the  approach  varies  with  the  angle 
of  the  cross-over.  Another  method  is  to  put  in  a  drop  centre  rail 
in  the  main  contact  rails  opposite  the  s\\-itch  points.  The  bottom 
of  inclines  to  the  drop  shouJd  be  oppo.site  the  point  of  switch  in  track, 
the  other  end  of  the  drop  should  be  back  far  enough  so  that  the 
trolley  shoe  on  the  car  coming  through  the  cross-over  will  not  hit  the 
side  of  the  main  rail.  The  amount  of  drop  in  rail  should  be  sufficient 
.so  that  a  shoe  hanging  in  its  free  position  over  the  rail  will  not  touch 
the  rail  in  the  drop.  The  drop  rail  method  is  the  best,  providing 
there  is  nothing  to  interfere  with  its  use,  such  as  lack  of  clearance 
between  bottom  of  rail  at  drop  and  the  ground,  switch  rods,  &c. 

In  laying  out  a  storage  yard  with  a  number  of  tracks  coining  off 
from  one  or  more  lead  tracks,  the  contact  rail  lay-out  requires  careful 
consideration  otherwi.se  it  may  be  found  impossible  to  put  in  sufficient 
contact  rail  to  provide  for  proper  operation.  It  is  desirable  to  have 
a  continuous  contact  surface.  This  may  be  accomplished  by  using 
a  side  incline  oppo.site  each  turn  out  switch  point,  or  if  the  yard  track 
centres  are  not  too  close,  a  drop  centre  rail  may  be  used  opposite  each 
turn  out  switch  point.  This  requires  that  the  distance  from  heel  of 
switch  to  jxjint  of  switch  on  adjacent  track  should  be  greater  than 
the  distance  centre-to-centre  of  trolley  shoes  on  a  car. 

Method  of  Connecting  at  Crossings. — On  surface  track  or  elevated  fl| 
track  on  solid  fill,  where  it  is  necessary  for  one  reason  or  another  to  ■ 
leave  out  a  piece  of  contact  rail,  such  as  at  an  expansion  gap  or  cross- 
over, it  is  necessary  to  make  the  circuit  continuous  by  using  an 
underground  cable  installed  in  one  of  the  two  following  methods. 
First,  using  clay  or  fibre  duct  or  iron  pipe,  pidling  the  cable  into  this 
and  terminating  at  each  end  with  a  cable  terminal  for  protection 
against  breakdowTi  and  enclosing  the  device  with  some  kind  of 
insulating  and  weather  protecting  casing.  Second,  using  a  steel 
taped  or  wire-protected  lead-covered  and  rubber-insulated  cable, 
commonly  called  submarine  cable,  buried  in  the  ground  without 
using  ducts  and  terminating  it  with  a  cable  terminal  similar  to  that 
described  above.  The"  connection  between  these  cable  terminals 
and  the  rail  to  be  made  vnth  short  cable  jumpers  ha\ing  enough  slai  k 
to  take  care  of  expansion  and  contraction  of  rail.  This  second 
method  is  considerably  cheaper  than  the  first  and  is  very  satisfactory* 
where  there  is  no  jx)ssibility  of  having  to  dig  up  a  paved  street  if 
trouble  should  occur  in  the  cable. 

Cost  of  Installation  and  Maintenance. — The  cost  of  installation  of 
contact  rail  will  vary  with  the  local  conditions,  such  as  weight  of  rail 
required,  whether  the  work  is  to  be  done  on  surface,  solid  fill  elevated 
track,  or  elevated  track  on  steel  stnicture.  The  amount  of  rail 
required  will  determine  the  price  of  rail  to  some  extent  and  since  this 
is  the  largest  individual  item  entering  into  the  cost  of  the  installation, 
t  he  cost  of  t  he  job  will  depend  on  this  and  will  vary  considerably.  The 
working  conditions,  such  as  outlined  above,  will  determine  the  cost 
of  labour.  The  estimated  costs  given  herewith  are  based  on  the 
assumption  that  over  .'iOO  tons  of  rail  will  be  required  and  the  working 
conditions  are  the  average  that  are  met  with  on  surface  track. 

Cost  per  mile  of  single  track,  using  80  lb.  A.S.C.E. 
standard  rail  in  fiO  ft.  length.  5.280  ft.  80  lb.— 
tK>  ft.  steel— 70-4  tons    £6<>2     0 

LilKMir 70  10 


f 


Total  |a1>our  and  material  £7;}2  10 

KngiiuH^ring  and  8Ui)er\nsion  10  i>er  cent 73     4 


Total  cost  £803  14 

<'ost  |M«r  mile  of  single  track  using  .'W  lb.  A.S.C.E.  rail 
in  30  ft.  lonpths.     5.280  ft.   .50  lb.— 30  ft.   Besse- 

iiior  steel — 44  0  tons  £.'»02  0 

I.Jil>our i*.^  12 

Total  laltniir  and  material  £.597  12 

Knfiiixvring  ami  su)ierviaion  10  i»er  cent 59  14 


Total  cost  £6.'>7     6 

The  cost  of  maintaining  contact  rail  will  vary  during  the  life  of  the 
installation  fmm  a  very  low  figure  during  the  first  few  ^  '  a 

maximum   during   the   rehabilitation   jx'rioci  when  the   n  <'m 

roaches  a  ]K»int  where  it  must  be  practically  renewed,  or  ties  become 
rott«i  so  that  they  will  not  hold  the  lag  screws  use<I  to  fasten  down 
insulators.  It  will  dejvnd  on  the  weight  of  rail  useii,  condition  of 
roati  bed  and  will  also  defiend  on  the  working  conditions  under  whu  h 
the  neee^isarv  maintenance  will  have  to  be  done.  Where  it  is 
necessary  to  have  traffic  diverted  from  a  track  in  order  to  do>BU'.'h 
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heavy  maintenance  as  may  require  temporary  openings  or  joints, 
&c.,  on  a  high-speed  road  the  cost  will  go  up  very  fast  since  the  labour 
required  to  do  this  may  even  exceed  the  actual  maintenance  labour. 
With  rail  of  80  lb.  or  greater  weight  on  a  well  ballasted  roadbed  the 
maintenance  for  five  or  six  years  will  be  practically  nothing  with  the 
exception  of  periodic  inspection,  which  should  be  made  to  detect  any 
defects  before  they  become  serious,  sucli  as  loosening  up  of  the  joint 
plates,  replacing  a  defective  insulatoi-,  shifting  of  alignment  and 
breaking  of  bond.  After  this  lengtli  of  time  the  amount  of  main- 
tenance will  begin  to  increase  due  to  wearing  out  of  inclines,  rusting 
out  of  joint  bolts,  &c.  At  an  average  cost  of  £16  per  mile  per  year 
the  contact  rail  can  be  kept  in  first-class  condition  and  the  insulation 
changed  every  12  years,  which  is  about  the  life  under  ordinary 
conditions.  This,  however,  does  not  include  complete  renewal  of 
rail,  plates  and  bonds,  such  as  will  occur  when  the  rail  is  completely 
worn  out,  but  ircludes  the  usual  maintenance  of  these  items  in  order 
to  keej)  them  in  good  condition. 


SELENIUM  CELLS.* 

tY  \V.   R.  COOPER.  M.\.,  B.SC. 

[ConcJiilel  from  p.  707.) 

Summari/. — A  general  account  is  given  of  the  projierties  of  the  various 
varieties  of  selenium,  this  being  folloM  ed  by  a  discussion  of  the  effects  of 
light,  the  dependence  of  sensitiveness  on  wave  length  and  the  measure- 
ment of  sensitiveness.  In  the  latter  part  of  the  article  is  given  some 
account  of  the  theories  which  have  been  put  forward  to  account  for  these 
facts.  In  conclusion  some  details  of  construction  are  given,  and  applica- 
tions are  briefly  described. 


Thkoriks. 


The  theories  which  have  been  advanced  to  account  for  the 
action  of  light  upon  selenium  may  be  classed  broadly  as 
electrol}i:ic,  chemical  (or  physico-chemical)  and  electronic. 

The  difficulty  in  ]n-oposing  any -theory  is  that  there  are 
so  many  facts  to  be  explained,  many  of  them  somewhat 
con'  radictory. 

The  electrolytic  theory  was  proposed  by  Shelf ord  Bid- 
well,!  who  considered  that  the  action  was  due  to  selenides 
formed  by  the  interaction  of  the  selenium  and  the  metal 
support.  Bidwell  showed  that  such  a  theory  would  account 
for  the  effect  of  annealing,  the  diminution  of  resistance  with 
the  applied  voltage,  the  largeness  of  the  resistance  tem- 
perature coefficient,  the  observed  reduction  of  resistance 
with  time  and  certain  other  phenomena.  This  theory, 
however,  is  disproved  by  the  fact  that  when  carbon  or 
graphite  is  used  as  a  support,  so  that  selenides  cannot  be 
formed,  and  the  selenium  is  carefully  purified,  it  is  still 
sensitive  to  light.  Also,  pure  selenium  has  been  found  to 
be  more  sensitive  than  the  impure  element. 

In  chemical  theories  it  is  assumed  that  the  selenium  con- 
sists of  two  or  more  allotropic  modifications,  one  modifica- 
tion changing  into  another  under  the  influence  of  light,  and 
the  reverse  change  taking  place  when  the  illumination  is 
removed  or  reduced.  R.  Marc;]:  has  reached  the  conclusion 
that  there  are  two  allotropes,  which  he  terms  A  and  B.  In 
heating  up  selenium  the  change  from  A  to  B  takes  place 
most  readily  at  :lOO°C.  The  establishment  of  equilibrium 
is  iaci;itated  by  the  presence  of  metallic  catalytic  agents, 
such  as  silver  and  platinum.  This  point  of  view  has  also 
been  studied  by  A.  Pochettino.§ 

The  physico-chemical  theory  is  based  upon  the  idea  that 
the  effects  are  due  to  crystalline  structure,  to  orientation  of 
the  crystals  or  differences  in  pressure  between  their  faces. 
Work  in    this    direction  has  been  carried  out  bv  E.   O 


*  From  a  forthcoming  edition  of  "  Primary  Batteries."     (Copj-rinht.) 

t  Philosophical  Magazine,  Vol.  XX.,  p.  178,  1885. 

X  Zfitschrijt  f  ur  Anorganisrhe  Chcmie,  Vol.  XLVIII.,  p.  393,  190(J  ; 
Science  Abstracts,  1906,  No.  111). 

\Xaovo  Cimenlo,  Vol.  IV.,  p.  189,  1912;  Science  Abstracts.  1913. 
No.  233. 


Dieterich,*and  by  L,  P.  Sieg  and  F.  C.  Brown,t  though  the 
last  named  inclines  to  an  electron  theorv.  Sieg  and  Brown 
have  shown  that  the  sensitiveness  of  a  selenium  crvstal 
vaiies  on  the  application  of  mechanical  pressure  to  the 
crystal,  and  that  both  the  sensitiveness  and  the  position 
of  the  maximum  in  regard  to  wave-length  may  varv 
according  to  the  crystalline  axis  along  which  the  incident 
beam  passes. 

That  the  pressure  between  the  crystals  may  explain  the 
phenomena  to  some  extent  is  supported  bv  the  fact  that 
electric  il  oscillations  cause  variations  in  the  resi.stance  (as 
already  mentioned),  and  are,  of  course,  of  the  same  natuif 
as  light. 

F.  C.  BrownJ  has  also  done  interesting  work  in  support  of 
the  view  that  selenium  consists  of  three  modifications  in 
efpiilibrium,  one  of  which  is  conducting.  The  effect  of  light 
is  to  change  the  quantities  in  equilibrium  (and  thus  the  con- 
ductivity), just  as  a  change  of  pressure  alters  the  propor- 
tions of  steam  and  water  in  an  enclosed  vessel  at  a  definite 
temperature. 

Most  recent  investigators,  however,  have  favoured  the 
electron  theory  in  some  form  or  another,  the  view  being  that 
light  acts  simply  by  liberating  elections.  C.  Ries§  holds 
the  opinion  that  light  libo-ates  from  the  atoms  electrons 
of  no  great  velocity  ;  these  do  not  emerge,  but  remain  within 
the  substance,  and  thus  increase  the  conductivity.  P.  J. 
Nicholson  I  i  has  explained  most  of  the  observed  phenomena 
on  an  electron  basis. 

But  a  simple  electron  theory  does  not  explain  the  increase 
of  light  sensitiveness  by  mechanical  pressure  and  other 
pressure  effects.  F.  C.  Brown*,  has,  theiefore,  suggested 
that  a  large  proportion  of  the  conducting  electrons  in  the 
crystal  are  ordinarily  fixed  in  the  crystal  structure  in  varying 
degrees  of  stability.  The  efi'ect  of  light  is  to  render  some  of 
these  unstable  or  free. 

E.  E.  Fournier  d'Albe**  has  based  an  ionisation  theory  of 
the  light  action  on  the  relatively  simple  laws  observed  \\  hen 
the  electrodes  are  of  carbon  and  the  illumination  is  feeble. 
He  assumes,  as  is  usual  in  ionisation  theories,  that  the  rate  of 
production  of  selenium  ions  is  proportonal  to  the  illumina- 
tion, and  that  these  tend  to  re-combine  in  proportion  to  the 
S(|uare  of  the  number  present.  If  N  is  the  number  of  addi 
tional  ions  at  any  time,  I  the  illumination  and  (/  a  constant, 
then 

(?N/rf^  =  I-aN^ 

A  steady  state  is  reached  when  I=aX-,  showing  that  the 
final  change  is  proportional  to  the  square  root  of  the  illu- 
mination, which  is  found  to  be  the  case, 
have 

X-v  (I/«)tanh(<VI)' 


Integratinc  we 


or 


t= 


1 


log 


No+N 


in  which  Nq  is  the  final  addition  of  ions,  or  final  increase  in 
conductivity.     The  recovery  curve  is  given  simply  by 


or 


N     N, 


in  which  Ni  is  the  additional  conductivity  at  the  moment 
of  cutting  oft"  the  light.     If  the  galvanometer  deflection  at 

*  Physical  lierieic.  Vol.  IV.  (2nd  Series),  p.  467.  1914. 

t  Physical  Review,  \'ol.   IV.  (2nd  Series),  p.  oOT.  1914;    and    Vol.  V. 
(2ml  Se-ies).  p.  1()7.  191."). 

+  Physical  Review.  Vol.  XXXIII.,  p.  1,  1911. 

§  Phi/sihilische  Zeitschrijt.  Vol.  XII.,  pp.  480  and  .i22.  1911  ;    Scienc 
Abstracts.  1911,  No.  1391. 

V  Physical  Review,  Vol.  III.,  p.  1.  1914. 

^  Physical  Review,  Vol.  V.,  ]).  7.5.  191o. 

**  Praceedirgs,  Royal  Society,  \i>l.  LXXXIX.,  p.  7.3.  1913. 
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tliis  moment  is  called  zero,  and  c?,,  do  are  two  readings  taken 
at  (M^ual  time  intervals  after  that  moment,  then 

_    djd. 

We  have  already  referred  to  this  formula,  which  gives  the 
total  recovery.  That  there  should  be  any  remaining  con- 
ductivity in  the  dark  is  due  to  thermal  agitation  :  complete 
re-combination  of  the  ions  wouUl  only  take  place  at  the 
absolute  zero  of  tem[)erature,  and  would  tak<'  an  infinite 
time. 

The  above  ioni.sation  theory  does  not  account  for  the 
behaviour  of  selenium  ut)der  strong  illumination,  which  is 
probablv  com[)licat('fl  bv  heat  efTccts. 

CONSTRITTIO-N  AM)   l'R.\fTKAL  API'LIt'ATIOSS. 

Selenium  Renlnlanres. — Since  the  resistivity  of  selenium 
is  high,  it  is  desirable  to  adopt  .some  form  of  construction  in 
which  the  .selenium  bridge  between  the  two  electrodes  is  as 
short  and  as  wide  as  j)()ssible.  Further,  the  layer  of  .selenium 
must  be  thin,  because  the  light  action  takes  place  only  near 
th<'  surface,  and  therefore  the  resistance  cannot  be  dimin 
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ished  by  iru-reasing  the  depth  of  the  cniss-section.  otherwise 
the  sensitiveness  is  diminished.  On  tin*  other  hand,  it  .seem.-^ 
undesirable  to  have  cxtrenu'  thitnie.s.s. 

I't'rhaj)s  tilt-  simplest  form  of  const  ru<t  ion  is  that  ad«ipted 
by  I'fund.*  .\  piece  of  ground  giH.ss.  say  I  cm.  x  •"$  cm. 
XOl  cm.  thick  is  used  a.s  the  .siipport.  The  gla.ss  is  warmed 
so  that  a  stick  of  .Hclenium  m«'!t.s  when  riil»bt>d  dii  it. 
and  a  layer  is  thus  obtained  thin  enough  to  ajipcar  red  bv 
transmit t«'(l  light.  The  crystalline  grey  metallic  varietv 
forms  at  once.  Around  this  is  wound  four  strands  <if  No.  :$(( 
S.W  .<i.  copper  wire.  The  ends  of  two  of  these  (sav  Nos.  I 
und  .{)  are  then  fi.vcd.  and  the  n'luaining  two  are  nMuoved. 
This  leaves  a  spiral  of  two  wires  .separated  from  ea<'h  other. 

The  tinal  .step  i.^  to  anneal  the  .selenium  so  that  it  is  in 
the  re<|uire(l  crystalline  condition  throughout.  This  is 
cfTecte<l  by  placing  the  ih'vice  in  an  air  bath  at  \S{\  c  f,,r 
about  five  mimites.  The  n'sistance  is  then  about  20 
megohms,  aivi  if  it  is  ivxpjvsed  to  the  light  <»f  n  HJr.p.  lamp 
at  a  distance  of  .SO  cm.  the  n'sistani'e  falls  to  about  one 
t^Mith  of  this  value.  Since  nu)isture  ren«h*rs  the  conductor 
non  pennanent.  it  slundd  be  cj)verod  with  a  piece  of  glass, 
or  mica,  tixed  with  a  little  wa.x.  Or  Hidimers  meth«Kl  nun- 
bo  followed,  anti  the  resistance  s«'aled  in  a  vacuum  tubr-. 


•  /Vi.v...rii»  Hrvirii,  Vnl.   \\\  III.,  p.  .124.  I'.IW. 


A  more  complicated  construction  is  adopted  by  F. 
Townsend.*  and  is  shown  in  Fig.  13.  A  block  is  built  up 
of  alternate  strips  of  brass  and  mica.  The  alternate  plates 
of  brass  are  connected  together,  one  set  to  one  terminal  and 
one  to  the  other.  One  face  of  the  block  is  then  coated  with 
.selenium. 

At  one  time  it  was  thought  necessary  to  anneal  for  a  long 
time  and  to  cool  down  very  slowly  from  the  annealing  tem- 
perature.    This,  however,  does  not  seem  to  be  the  case. 

The  final  value  of  the  resistance  depends  upon  the  heat 
treatment  that  is  given.  This  is  shown  by  the  figuies  in 
Table  I.,  due  to  E.  0.  Dieterich.t 

Table  I-  —  l''ff''l  "f  I>iffcri»t  Annealing  Tunjierritures. 


Xo.  of 

Tfiiij).  of 

Period  of 

Resistance. 

resistance. 

annealing. 

annealing. 

ohms. 

23 

210-{'.-200'('. 

6  hours 

2.*}.S.(KiO 

22 

210  C. 

4      .. 

:}.^8.(K»o 

28 

2iOT. 

5      ., 

490.000 

10 

iso^r. 

H    „ 

1.400.00(1 

!.-> 

HK)  ('. 

2      ., 

309tl.(KMi 

The  figures  in  Table  II.  show  that  if  the  cells  are  heated  .'or 
only  a  short  time  at  a  high  temperature  and  then  annealerl 
at  a  lowertemperature  the  resistance  is  much  less  than  if  the 
short  treatment  at  the  higher  temperature  is  omitted. 
Thus,  Nos.  18  and  19  received  the  same  treatment,  except 
that  No.  I'"-^  had  a  preliminary  heating  at  a  higher  tem- 
perature for  half  an  hour;  yet  its  resistance  was  one- 
fortieth  that  of  Xo.  19.  When  using  a  Kic.p.  lamp  at  a 
distance  of  30  cm.  the  sensitiveness  of  the  above  varied  from 
.■■)/l  up  to  20/1. 

Table  II.  —  Rff'ct  of  Different  Annealing  Temperatures. 


Nu.  of 
res  1st  a  nee, 


Teni]).  of 
annealinj;. 


P("-i()(l  of 
annealing. 


18 
10 
2(t 
21 


j'210°r. 
\  180  C. 

18(1  (". 
/210  ('. 
\180  f". 

1S((  ('. 


Resistance, 
ohms. 

1176.000 

4(1.000.000 

2.'>0.!KM) 

9. .VMt, (►(.•<> 


\'arious  nu'tals  can  be  used  as  electrodes,  but  copper  has 
the  objection  that  it  oxidi.ses  when  heated.  Nickel  is  better 
in  this  respect,  and  is  said  to  be  as  satisfactory  as  platinum. 

E.  Huhmer+  draws  a  distinction  between  hard  and  soft 
resistances,  the  difference  being  dependent  on  the  allotropic 
modification  of  the  selenium  that  is  obtained.  A  "  haixl  "" 
resistance  is  obtained  by  rapid  cooling  after  ajiplyitig  the 
.selenium  to  the  electrode,  the  resistance  being  agitated 
during  cooling.  A  '"  soft  ""  lesistance  is  obtained  by  cooling 
the  .seh'niiun  slowly  after  applying  it  to  the  electrode  ;  it  is 
then  heated  for  a  time  to  200^C\  The  soft  resistances  are  of 
higher  conductivity  than  the  hard  resistances,  and  are  more 
.sen.sitive  to  weak,  but  less  .sensitive  to  strong,  illumination 
than  hard  resi.stances. 

Sehtiiiini  CpIIs. — Turning  to  selenium  cells,  we  find  that 
much  less  work  has  Iteen  done  in  this  direction  than  on 
seleniutn  resistaiues.  This 'is  probablv  due  to  the  fact  that 
a  cell  is  le.s.s  robust  than  a  resistance.  The  internal  resis- 
tanc*'  of  such  a  cell  is  nece.s.sarily  very  high,  aiul  therefore 
the  generation  of  a  .snuill  K.M.F..  .such  as  1  volt,  loses  a  gomi 
di'al  of  its  effectiveness.  With  selenium  resistances,  on  the 
other  hand,  the  low  vabu*  of  the  conductivity  can  be  com- 
pensjjted  considerablv  bv  appiving  a  high  voltage. 

Selenium   cells  appear  to   have   been   first   used   by   R. 

•  The  Klrrtririan.  Vol.  LIU.,  p.  }»S7.  1904:  Elfftriral  Rerieir  (New 
York).  Vol.  XhV..  y.  .I'M.  I'.xu. 

t  PI'  '  '•         '.  Vol.  I\-.  (2n,l  wries).  p.  4«T.  I9I4. 

i  PI  /.'ilfrhnfl.  Vol.  III..  11.  4(iS.  11K»2  ;    Science  Abstrnrl^ 

1«»3,  X...  Silt. 
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»Sabin  ;.*  He  used  selenium  on  platinum  wire  as  one  elec- 
trode and  platinum  foil  as  the  other,  the  electrolyte  beinfj 
<listilled  water.  In  th?  dark  th"  selenium  was  found  to  be 
<'lectr(»po3itiv('  to  the  platinum  (about  ()•  1  volt),  whereas  in 
the  light  it  became  electro-negative  (about  0  Oo  volt).  This 
<^fEect  diminished  after  a  few  minutes,  but  the  selenium  still 
remained  electro  negative  until  the  light  was  cut  off,  when 
the  ()  iginal  state  was  regained. 

G.  -M.  Minchin  f  used  selenium  cells  in  astronomical 
photoni.^tric  measurements.  As  electrodes,  or  suppoi'ts  for 
the  selenium,  he  found' that  platinum,  silver,  tin.  zinc  and 
bismuth  gave  considerable  results  ;  copper  gave  nearly  a 
zero  E.M.K.  ;  and  the  best  results  were  obtained  with  alu- 
minium. Platinum  was  used  for  the  other  plate  and  methyl 
alcoliol  as  the  electrolyte  except  in  the  case  of  aluminium, 
when  acetone  was  found  to  be  the  best.  The  E.M.F.  was 
about  0-2")  volt.  The  greatest  sensitiveness  was  obtained  in 
the  yellow  part  of  the  spectrum,  though  the  variation  with 
wave-length  was  not  nearly  so  mai'ked  as  in  the  case  of 
selenium  resistances. 

Recently  experiments  with  selenium  cells  have  been 
■described  by  A.  A.  C.  Swinton.;^  Copper  was  used  as  the 
support  for  the  selenium,  the  uncovered  parts  being  var- 
nished with  enamel.  The  other  plate  consisted  of  a  metal 
or  carbon  having  a  hole  cut  in  it  of  the  same  size  as  the  layer 
of  .selenium  on  the  copper.  The  cell  was  mounted  in  a  glass 
vessel,  with  tap  water  as  an  electrolyte  (since  acid  or  alkali 
•caused  the  selenium  to  strip),  so  thar  light  couid  be  pro- 
jected through  the  inactive  electrode  on  to  the  selenium.  A 
zinc  electrode  was  found  to  be  electro-positive  to  the  sele- 
nium, and  it  became  still  more  electro-positive  v/hen  the 
latter  was  illuminated.  On  the  other  hand,  with  carbon  or 
•copper,  the  selenium  was  the  ebctro  positive  element, 
becoming  electro-negative  on  illuminati:)n.  These  results 
.are  similar  to  those  of  Sabine  with  platinum. 

Applications. 

The  most  serious  practical  application  of  selenium  resis- 
tances has  been  in  the  telegiaphic  transmission  of  pictures. 
For  this  purpose,  light  is  passed  through  the  picture,  which 
is  kept  moving  ;  the  transmitted  light  theref oi'e  varies  with 
the  shading  of  the  picture,  and  as  it  is  allowed  to  fall  upon  a 
selenium  resistance,  currents  are  transmitted  over  the  tele- 
graph line  which  vary  according  to  the  shading  of  the  pic- 
ture. At  the  receiving  end  this  fluctuating  current  causes 
variations  in  a  beam  of  light  which  falls  upon  a  sensitive 
iilm  moving  in  synchronism  with  the  picture  at  the  trans- 
mitting end. 

In  order  that  such  a  method  should  work  at  all  quickly 
it  is  necessary  to  eliminate  the  lag  to  which  the  selenium 
resistances  are  subject,  and  to  have  a  constant  current  as 
the  result  of  a  given  illumination  irrespective  of  the  time  of 
exposure.  This  has  been  ingeniously  effected  by  A.  Korn.§ 
by  connecting  two  selenirmi  resistances,  as  in  Cardew's 
method  of  m?asuring  resistances,  as  indicated  in  Fig.  It. 
Since  the  current  through  the  galvanometer  is  the  difference 
between  the  currents  through  the  selenium  i-esistances,  it 
follows  that  if  the  resistances  were  preciselv  similar  in  their 
response  to  light  no  current  would  flow  as  the  result  of  illu- 
mination. If,  however,  the  resistances  differ  suitably  in  their 
•sensitiveness  and  inertia,  a  given  illuminatiori  will  always 
cause  the  same  effect.  The  result  will  be  independent  of  pre- 
vious illumination,  because  if  one  resistance  tends  to  be,  say, 

*  Nature,  Vol.  XVII.,  p.  512,  1878. 
t  Philosophirnl  Mm/azme,  Vol.  XXXT..  ]>.  207,  181)1. 
X  Proceedings,  Phv.sical  Society  of  London,  Vol.  XX\'1I.,  p.  186,  1915. 
<j  TJie  Electricirin,'Vo\.  LVIII.,  ]).  577, 1!)07.     See  also  T.  Tliorne  Baker, 
The  Electrician,  Vol.  LXIV.,  p.  1070,  1910. 


too  lo  A'  the  other  resistance  will  have  the  .same  tendencv,  and 
since  the  two  effects  are  in  oppo.sition  they  tend  to  cancel. 
Actually  the  cfjrtipensating  resistance  is  illuminated  slightlv 
latei-  than  the  one  to  be  compen.sated.  .so  that  compensation 
does  not  come  into  p'av  inrnediatelv  on  exposing  the 
operating  resistance,  in  actual  working  the  place  of  the 
galvanometer  is  taken  bv  tlie  line  and  the  receiving  in.stru- 
ni'mt. 

Many  attempts  have  been  made  to  use  .selenium  in 
photometric  work,  so  as  to  eliminate  the  eye  in  .such  work 
and  render  the  measurements  less  dependent  on  the  skill  of 
the  observer.  At  the  out.set  it  must  be  recogni.sed  that 
selenium  photometers  can  onK'  be  profluced  by  calibration 
against  lamps  of  known  candle-powei-.  and  since  the  sensi- 
ri  v'eness  of  selenium  varies  with  ihe  wave-length  of  th''  light, 
the  indications  obtained  will  depend  on  the  quality  ot  the 
light.  ("onse(|uent!y  such  instruments  can  only  be  relied 
upon  for  comparing  lamps  of  the  same  character  as  the 
standards  with  which  they  are  calibrated. 

A  selenium  photometer  for  industrial  use  has  been  de- 
scribed by  T.  Torda.*  In  this  instrument  the  current  through 
the  selenium  when  in  circuit  with  two  dry  cells  is  read  on 
a  milliammeter.  Having  read  the  current  corresponding 
to  the  dark  resistance  a  shutter  is  opened  so  as  to  expo.se  the 
selenium  to  the  source  of  light  it  is  decided  to  measure,  this 
being  at  a  fixed  distance.  In  order  to  have  definite  condi- 
tions, the  shuttei'  is  controlled  by  clockwork,  so  t-hat  it 
remains  open  foi'  onlv  two  seconds,  and  then  remains  closed 
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J  or  40  seconds  before  a  further  observation  can  be  made.  In 
this  wav  long  exposures  are  avoided  and  a  sufficient  period  of 
darkness  is  given  to  ensure  a  reasonable  degree  of  complete 
recoverv.  The  candle-power  is  read  from  a  calibration 
curve. 

The  earliest  practical  application  of  selenium  was  made  by 
Graham  Bell  t  in  his  photophone,  an  instrument  for  tele- 
phonic transmission  by  means  of  light.  In  this  device  the 
voice  was  diiected  against  the  back  of  a  mirror,  and  a  beam 
of  light  reflected  from  the  front  of  the  mirror  was  directed 
on  to  a  selenium  resistance,  in  series  with  which  was  a 
telephone  receiver  and  a  battery.  The  eiiect  of  the  voice 
was  to  cause  variations  in  the  beam  of  light,  or  to  give 
what  Bell  termed  an  "'  undulating  beam."  to  which  the 
selenium  responded,  and  thus  the  telephone  reproduced  the 
transmitted  sounds. 

An  apparatus  termed  the  optophone,  depending  upon 
selenium,  has  been  devised  by  E.  E.  Fournier  d'Albe  +  to 
enable  the  blind  to  read  ordinary  type.  In  this  apparatus  a 
beam  of  light  passes  through  a  rotating  wheel  having  holes 
perforated  on  a  number  of  concentric  circles.  Thus,  a 
number  of  intermittent  beams  are  obtained,  each  having  a 
different  frequency.  These  beams  are  focussed  on  the  paper 
in  a  space  the  size  of  a  letter  of  the  print  to  be  read,  and  are 
dilfuifely  reflected  from  the  paper  on  to  a  selenium  resist  - 

*  The  Electrician,  Vol.  LVI.,  p.  1042.  I Wli. 
t  American  Journal  of  Science,  Vol.  XX.,  p.  30.),  lS8l. 
X  The  Electrician.  \'o\.  LXXll..  p.  102,  1013  :   ami   Proceedings,  Koyal 
Society,  Vol.  XC,  p.  373,  1914. 
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ance,  in  series  with  which  is  connected  a  batten'  and  tele- 
phone relay,  the  latter  being  connected  to  an  ordinary 
telr'phone  receiver.  If  the  paper  is  white  a  note  is  heard  in 
the  telephone  corresponding  to  the  resultant  of  all  the  beams, 
but  if  the  paper  bears  a  letter,  a  certain  number  of  the 
beams  are  ineffective,  being  no  longer  reflected,  and  the 
note  changes.  Consequently,  if  a  line  of  print  is  passed 
over  the  aperture  where  the  beams  are  focussed  the  note 
varies  with  the  letter,  and  with  practice  the  print  can  be 
read  bv  the  sounds  that  are  emitted. 

Many  proposals  have  been  brought  foi-ward  to  work 
devices  bv  relavs  actuated  by  light  falling  on  .selenium. 
.Most  of  these  have  been  rendered  u.sele.ss  by  the  incon- 
stancy of  the  selenium  resistances  used,  and  their  high 
t^'mperature  coefficient  of  resistance.  The  most  successful 
a;jplication  so  far  has  been  to  light  buoys  anchored  in  waters 
(lifJifiilt  of  access,  the  light  being  automatically  switched  on 
ar  (litflitfall. 


THE  EFFECT  OF  ELECTRIC  OSCILLATIONS  ON  THE 
MAGNETIC  PROPERTIES  OF  IRON  INVESTIGATED 
BY  THE  CAMPOGRAPH.* 

BY  J.  A.  KLICMINM;,  .M.A..  I)..SC.,  l.R.S.,  AM)  I'.  H.  CCilllSKV.  B.SC\ 

Sinitnuin/. — 'J'ht'  authors  diwiiKi*  tho  «'tTect  of  I'lcotrif  (>s<-illationK  on 
tin-  iiunrnftic  hystcicsiii  of  iron, whilst  at  the*  same  tiinr  a  slowly  van'ing 
iiiiigiict ii-  cyc'liciil  fiir<('  acts  on  tin-  iron. 


TJh-  initln)i-s  ri'fcT  (lie  n-aflcr  to  a  previous  I'ajx  i  l)\  Dr.  Kk'ining.t 
in  whicli  an  instriiiiiiiit  was  <I«'s(rilx'<l.  In  the  present  Pa])er  they 
i:pj»Iy  an  inij)rover|  instrnnient  (o  the  Htiidy  of  hyKleresis  problems, 


negatives,  each  taken  in  a  very  few  minutes.  Also  at  the  same  time 
alternating  currents  or  high-frequency  oscillations  could  be  pa.ssed 
through  the  iron  wire,  or  made  to  circulate  round  it.  through  an  inner 
helix  wound  on  the  iron  wire.  This  last  coil  had  800  turns  of  Xo.  26 
S.W.G.  copper  wre,  and  the  length  of  the  helix  was  46-5  cm. 

The  first  group  of  observations  were  on  the  effect  of  damped 
electric  oscillations  of  constant  E.M.S.  value  (about  70  milliamperes) 
and  constant  oscillation  frequency  (about  0-75x106)  and  .<park 
frequency  (about  250),  but  the  maximum  value  of  the  slow  cyclical 
magnetising  force  varsing  from  about  Hnj„^  =1  to  Hn,^^  =10.  This 
effect  is  different  for  small  forces  and  large.  If  H„„j  lies  between 
about  0-2  and  3  C.G.S.  the  effect  of  the  oscillations  is  to  produce  a 
verA-  marked  increase  in  the  hysteresis  and  a  marked  increase  in  the 
magnetic  flux  corresponding  to  the  maximum  force,  with  a  maximum 
effect  in  the  neighbourhood  of  H  =  0-5  to  0-7.  if  Hn,a,  lies  between 
3  and  6  then  the  effect  is  in  the  same  direction  but  less  marked.  If, 
however.  Hn,^^  is  about  8  or  10  then  the  hysteresis  loop  becomes 
smaller  by  the  corners  being  rounded  off.  These  various  effects  are 
•shown  in  Figs.  1  and  2.  Hence  for  small  slowly  cyclical  magnetisiiig 
forces  tlie  effect  of  superimposing  electric  oscillations  is  greatly  to 
increase  the  hysteresis  lo.ss  and  also  the  magnetic  flux  density  corre- 
spondijig  to  the  maximum  force.  For  large  maximum  cydicj'.l  forces 
the  effect  of  the  oscillations  is  to  diminish  the  flux  at  or  near  the 
zero  value  of  the  magnetising  force.  Since  the  coil  carrying  the 
o.scillation.s  had  800  turns  and  a  length  of  46-5  cm.  it  will  be  .seen 
that  the  turns  per  centimetre  are  17-2,  and  hence  the  magnetising 
force  for  70  milliamperes  is  H=l-5. 

For  the  damped  oscillations  used  in  this  set  of  e.xjx'riments  the 
ratio  of  the  maximum  value  of  the  current  in  a  train  to  the  R.M.S. 
value  was  very  nearly  100.  Hence  the  magnetising  force  rose  at 
some  instants  to  nearly  150,  but  had  an  R.M.S.  value  of  1-5.  It 
follows,  therefore,  that  the  oscillatory  magnetic  force  carried  up  the 
flux  density  to  .saturation  at  certain  instants  250  times  a  second.  The 
explanation  of  the  above  effects  may  be  as  follows  :  Sui)erimi)<)se<l 
upon  the  slowly  cyclical  force  we  have  a  rapidly  cj'clica!  force  of 


10.000 


3000 


0 
d<- 

er»: 


P  " 


Ki.i.   I. 

70  •  10  '    amp.  ;    :  ■ 
frequency  -- 230    {*• 


i 


:  nonn«l-n7 


M^xiiituiii    fliix    ileiituy-MO   (normal);  with 
oncilUtlonn  -  I  730 


h  ■•'  3  current     70-  10  '  amp. :  frequency    075  ■  10«  :  spark 
::r^_r:.iy    250  per  second  ;  decrement -- 0-68. 
My«tOTBtU!oMpercm.:i  per  cycle:  norm  al=7.3tO  ergs  ;  with 


::r^_r:.iy    zou  per  second  ;  decrement -- 0-68. 

My«tOTBtUloispercm.:i  per  cycle:  norm  al=7.3tO  ergs  ;  with 
o*cllUtion*--6,770  ergs. 

Maximum   flux   denaity  :    normal -- 8,820 ;   with    oscillations 

8900 


R.M.S.  i:urrent=tiO  lO*  amp.:  fre- 
quency 11.000;  spark  frequency  =  250  : 
decrement     1-07. 

Hysteresis  loss  per  cm, 3  per  cycle  :  nor- 
mal =231  ergs;*ithoscillations  =  885er?j. 

Maximum  flux  density:  normal  ==4<b0  : 
with  oscillations     4.050. 


m\i\  continue  us  fniln«s:  .\  niiit'ml i^mih  helix  of  "l.l.'Ml  tn.ii>  w.;' 
eon.Hinirled  I  niefre  in  length  and  the  iron  wires  (  ni|>loye<l  wen-  of 
r>Oen).  in  length  and  alMtnt  2  inni.  in  dinineler.  Ilener  the  iron 
may  Ik-  n'gar(le«l  «»  plact'd  in  a  nearly  uniform  lield.  \Vp  rvivr  also 
lo  the  above  nienlionetl  i'aper  for  iletitilN  iim  to  the  niiNle  of  ealibni- 
tion  of  the  <-an)]Nigrapli  so  um  to  di<terniine  the  iilNMiliite  Milue  of  the 
liyHten>.si.H  fntni  the  photographie  delineation  of  the  eurvew. 

The  iron  win-  einployeil  waw  |ilne4Ml  in  thiw  Ioiik  iimgiirtiMnig  helix 
niul  lixo<l  in  |Mv«itioii  near  the  in»gn"'toinetrr  and  cftnipogmph.     It 
wa.s  then  en.sy  t«>  |>iiotograph  II  li^ 
varying  in  a  ryrlical  manner  a  (111  i 
Ik  lix.     The  illiistnttinnn  in  tlni«  I'npernrr  rppn»«ltui'«l  fn»n>  the  aetiial 
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I  v<'ry  \arynig  ma.ximum.  The  elfect  of  this  is  to  shake  uj)  the  inaKiietiir 
inoleenles  of  the  inm  and  to  promote  great«'r  n-sponsiv*-  magiu-Jisa- 
tion  to  the  nlow  eyclical  force  at  the  extreme  ends  of  the  cycle,  but 
this  action  also  increases  the  refentivity  and.  therefore,  the  hy.'steresis. 
On  the  other  hand,  for  large  values  of  the  slowly  |K'riodic  fone  tlie 
pflTiMt  of  the  OKcillations  is  Hoinewhat  to  reduce  refentivity  and  no 
iT»«lu<e  tl.e  magnetisation  at  the  moments  of  zero  fon"e  and.  tlien»- 
fon'.  to  cut  off  the  corners  of  the  hyst4'resis  l(K)p. 

I  In  the  second  sot  of  exjieriments  the  maxinuim  value  of  the  slowly 
■  ^cli(■al  f<»n'e  was  kept  constant  at  H  2  and  the  oscillation-  at  the 
iistant  fn-cjuency  of  0-75  ItC  and  sjwrk  fretpiency  at  i'Ai.  but 
the  n..M.S.  value  of  the  oscillations  varitni  fn)in  2.'1  to  57  niillianiiKTe.-*. 
and  hemv  their  magnetic  force  in  the  .s.une  ratio.  It  was  found  that 
the  effect  of  the  onrillations  was  to  incn'.use  the  area  of  the  hystere.sis 
lo»i|)  «bn«»st  m  .1  linear  rlation  to  the  oscillatory  ctirnMit.s  and  also 
to  iiienM.se  the  maximum  value  of  the  Hu.\  den.sity  t'orrpj.ponding 
to  maxiinuni  of  the  slowlv  cyclical  force. 
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In  the  third  set  of  experiments  the  slowly  varying  magiKstising 
force  was  kept  within  limits  H^„x.=2  and  the  oscillatory  current  kept 
of  constant  R.M.S.  value  (60  milliamperes),  but  its  oscillation  fre- 
quency varied  from  0-75x10®  downwards.  Tfie  spark  frequency 
was  kept  at  250  for  the  high-frequency  damped  oscillations.  In  this 
case  there  was  a  very  marked  increase  in  both  the  area  of  the  hys- 
teresis curve  and  in  the  maximum  value  of  the  flux  density  (B) 
corresponding  to  the  maximum  slowly  varying  magnetising  force. 

The  photograph  in  Fig.  3  shows  the  effect  when  the  oscillation 
frequency  was  11,000,  the  R.M.S.  value  of  the  oscillations  being 
60  milliamperes  and  the  spark  frequency  250.  The  same  type  of 
effect  takes  place  if  the  oscillations  are  replaced  by  an  undamped 
high-frequency  current  from  an  alternator.  Fig.  i  shows  the  result 
when  persistent  oscillations  of  frequency  2,800  cycles  were  employed, 
and  it  was  most  marked  when  the  frequency  of  the  alternating 
current  was  reduced  to  100  cycles. 

In  the  fourth  set  of  experimeats  the  effect  of  sending  danii)ed  oi' 
xmdamped  oscillations  of  various  strengths  and  frequencies  along 
an  iron  wire  on  the  magnetic  hysteresis  curve,  due  to  slowly  varying 
force,  was  investigated.  In  the  first  place  the  oscillations  used  were 
damped.     The  result  was  much  the  same  as  when  the  oscillations 


The  effect  was  next  studied  of  .sending  a  low  frequency  (»=80tr  ) 
alternating  current  along  the  wire,  whilst  at  the  same  time  a  .slowly 
varying  cyclical  longitudinal  magnetising  force  wa,s  ap]>Ued  to  the 
wire.     The  result  is  shown  in  Fig.  6. 

The  authors  applied  similar  methods  to  a  study  of  the  magneti-;i- 
tion  curve  and  the  variation  of  i>ermeability  with  magnetLsing 
force.     (Sep  P'if(.  7.) 

Ca)idysiun.<i.~Broiuny  and  generally,  the  effect  is  as  foliow.s  : 
When  the  cj'clical  magnetic  force  has  a  small  maximum  (H  ^  1  alxiut) 
the  effect  of  either  superimposed  damped  or  undamjied  o.seillation« 
of  high  or  low  frequency  is  to  increase  the  hysteresi-s  loss  and  to 
promote  or  increase  the  magnetisation  at  the  extreme  ends  of  the 
cycle.  If,  however,  the  cyclical  force  has  a  larger  maximum  ^H 
=8  or  more)  then  the  general  result  is  to  diminish  the  hysteresis  lo.ss. 
Except  in  the  case  of  strong  currents  (10  to  20  amperes)  sent  along 
the  wire  the  general  effect  of  cither  longitudinal  or  circular  alter- 
nating magnetising  force,  damped  or  undamped,  is  to  increa.se  the 
magnetisation  at  the  ends  of  the  cycle. 

Experiment  shows  that  mechanical  shocks  or  vibrations  act  verj- 
much  in  the  same  manner.  Jn  all  cases  it  is  found  that  the  increase 
of  hystereMS  loss,  and  of  apparent  permeability  at  the  extreme  end 


2>00Oj 


Fig.  4. 

R.M.S.  current  =60  x  lO-s  amp. 
decrement  =0. 

Hysteresis  loss  per  cm .3  per  cycle;  normal 
ergs;  with  oscillations  =  760  ergs. 

Maximum  flux  density ;    normal  =  965:  with  oscil 
!ations  =  2,480. 


9000 


frequency  =  2,8C0 ; 
263 


R.M.S.  curre.nt-9-5  amps,  along  the  wire  ;  frequency = 
186.000;   decrement=0-209:  spark  frequency  =  abt.  200. 

Hysteresis  loss  in  ergs  per  cm.sper  cycle:  normai  =  250 
with  oscillations  =  282. 

Maximum    flux    density;    normal=778 
tions=  3.460. 


with    oEcilla- 


Current  along  iron  v/ire. 

Curve.  Current. 

A  ....  0 

B  ....  4-5 

C  ....  70 

D       120 

E  ....  200 


-L9000 

,  -» 

Fig.  6. 

Frequency  =  80^; 

decrement=0. 

Loss  in  egrs 

Bma\ 

6,6£0 

8.220 

753 

7.650 

615 

6.750 

684 

5.250 

615 

3.920 

passed  round  the  wire — viz.,  for  small  maximum  value  of  H  the 
nysteresis  loop  was  increased  and  for  values  of  H,j„^^  =8  or  10  the  area 
was  diminished  by  the  shoulders  of  the  curve  being  rounded  oft'. 

In  another  set  of  experiments  the  oscillatory  current  was  carried 
up  to  20  amperes,  at  an  oscillation  frequency  of  477,000  and  decre- 
ment of  0-156.  When  the  .slowly  varying  magnetic  force  had  a 
maximum  value  of  about  3  to  4  or  more  the  effect  of  the  oscillations 
in  this  case  was  to  close  up  or  diminish  the  area  of  the  hysteresis  loop 
by  an  amount  depending  on  the  current  strength,  but  at  the  same 
time  it  increased  the  maximum  value  of  the  flux  density  very  greatly 
for  small  maximum  values  of  the  slowly  varying  cyclical  magnetising 
force.     {See  Fig.  5.^ 

There  is,  therefore,  a  double  action.  The  hysteresis  is  diminished, 
but  the  magnetisation  is  increased  at  the  extreme  ends  of  the  cyclical 
curve,  except  when  the  current  is  very  large,  when  the  extreme 
magnetisation  is  diminished.  Tliis  diminution  of  the  hysteresis 
is  also  found  when  a  strong  continuous  current  is  sent  along  the  wire. 
It  is  not  an  effect  due  to  heat.*  This  was  proved  by  sending  along 
the  iron  wire  a  current  of  hot  air,  and  no  sensible  diminution  in  area 
of  the  hysteresis  loop  was  found. 

It  is  clear,  however,  that  this  diminution  of  the  hysteresis  is  the 
result  of  the  strong  circular  magnetisation  produced  by  the  current, 
whether  direct  or  alternating,  flowing  along  the  wire. 

When  the  longitudinal  cyclical  force  has  a  small  maximum  value 
H  — 1  the  effect  of  sending  strong  oscillatory  currents  along  the  wire 
is  to  produce  a  remarkable  increase  in  the  maximum  flux  density 
at  the  extreme  ends  of  the  cycle.  It  also  increa.ses  the  area  of  the 
loop.  The  sujierimposed  oscillations  then  promote  magnetisation 
by  shaking  up  the  magnetic  molecules  both  when  the  etectric  oscilla- 
tions flow  along  the  wire  and  when  they  flow  roimd  it  through  an 
insulated  helix. 

*  In  the  Paper  by  Dr.  J.  A.  Fleming  describing  the  campograph.  -^cr 
"  Proc."  Phys.  Soc,  Lend.,  June,  lOb").  in  Fig.  8  of  that  Paper  the  rodiie- 
tion  in  area  of  a  hysteresis  looj)  due  to  the  passage  of  a  eunent  along  the 
wire  is  erroneously  attributed  to  heat,  whereas  it  is,  in  fact,  due  to 
circular  masfnetisation. 


of  a  cycle  of  magnetising  force,  reaches  a  maximum  value  for  some 
particular  strength  of  current  through  the  wire. 

A  result  of  considerable  interest,  and  perhaps  of  practical  value,  is 
the  proof  that  the  passage  of  a  strong  unvarymg  or  else  alternating 
current  through  an  iron  wire  immenselv  decreases  the  hysteresis 
due  to  a  superimposed  slowly  var\-ing  longitudinal  magnetic  force 
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and  that  in  some  cases  this  may  result  also  in  a  very 
increase  in  the  apparent  permeability  of  the  iron  to  this 
force.  The  above  results  carry  with  them  an  explana- 
action  of  magnetic  detectors  of  all  kinds  in  wireless 
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LORD  KELVIN  AND  TERRESIRIAL  MAGNETISM.=^ 

KY    C.    CHREK,    .SCI).,    F.R.S. 

Jjke  most  branches  of  physics,  terrestrial  magnetism  was  asso- 
ciated with  the  naiMC  of  Kelvin,  the  association  being  at  the  confines 
of  the  subject,  the  immediately  practical  and  the  speculative.  He 
introduced  important  changes  in  the  design  of  the  compass.  Apart 
from  this  practical  line  of  work,  I^ord  Kelvin  was  interested  in  the 
origin  of  magnetic  disturbances  on  the  earth.  He  called  attention 
to  the  difficulties  in  the  way  of  accepting  any  sensible  direct  magnetic 
action  between  the  sun  and  the  earth,  and  showed  that  if  the  sun 
were  a  magnet  as  intense  on  the  average  as  the  earth,  the  magnetic 
force  it  would  exert  at  a  distance  equal  to  the  earths  would  be  only 
1 /8,(X)(),(XX)  of  the  earth's  surface  magnetic  force,  and  therefore  its 
effect  would  be  absolutely  insensible.  Later  on  he  pointed  out  that 
if  the  sun  is  to  produce  a  direct  effect  it  must  be  a  magnet  of  not 
much  short  of  I2,(XX)  times  the  average  intensity  of  the  terrestrial 
magnet.  Further,  he  showed  that  the  work  which  must  be  done  by 
the  sun  to  ])roduce  a  terrestrial  magnetic  storm  on  the  earth  would 
be  equal  to  the  anifjunt  of  work  done  during  four  months  of  normal 
radiation  of  heat  and  light.  Such  an  expenditure  of  energj-  is  wildly 
iiiiprobaltle,  but  it  must  be  acknowledge<l  that  such  an  estimate  has 
little  Ijcaring  on  the  theories  of  solar  action  mainly  current  to-day, 
in  which  the  tendency  is  to  regard  the  sun  a-s  ultimately  resjxjnsible 
for  magnetic  storms,  the  immediate  cause  being  something  which 
bears  an  electric  charge,  originall\-  j)rojected  frou)  the  sun  and 
present  in  the  earth's  atmosphere. 

Seriilar  ('hnnye.  -  Kig.  1  shows  the  secular  ihange  in  magnetic' 
declination  in  I^)nd()n  since  loSO,  from  which  it  is  seen  that  the  total 
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range  of  declination  observed  in  Ixjndon  has  e.xeeeded  35  deg.  in  this 
time.  The  only  actual  turning  ]K)int  observed  occurred  in  1818. 
'J'he  value  is  the  same  at  present  as  in  ITIIO,  iiut  whether  it  will 
ev»M'  be  the  same  again  «»•  do  not  know.  The  rate  of  change  has 
markedly  increase<l  of  late  yearn. 

in  the  variatifni  in  the  dip.  as  seen  in  h'ig.  2.  the  highest  [K»int  pre- 
sented itself  about  172.'!.  01  marly  a  (ciiturv  before  the  turning  |K)int 
ill  the  declination.  The  dip  in  Uindon  is  now  lower  than  it  has  l>een 
-nice  oiiservatioiis  JM-gaii.  ami  of  late  years  the  rate  of  change  has 
l)ceii  \ety  small.  \\\  drawinj^  a  curve  in  whi<h  the  declination  is  the 
ubs(  issji  .'iiid  the  dip  the  ordinate,  a  curve  is  obtained  which  may  be 
]«irt  of  :i  closed  loop,  but  if  tlie  curve  is  cl<tsed  the  completion  of  the 
<'ycle  ap|MMis  l((  lie  still  far  in  the  futun-. 

\  ari(tiis  tlieones  have  been  ])ro|K)sed  its  to  tin-  cans*'  of  secular 
chiiiigcv  Anion!'  iliese  is  the  theory  of  J^eyst  that  sj'cular  change  111 
<leeli!Uition  is  niMic  lapiil  in  the  years  of  many  tlian  in  the  years  of 
few  sunsjMits.  'Ilic  aiiilHi  li\cs  ligun's  showing  that  this  theory 
is  not  well  sup|K)rtei|  by  the  fiM't<*. 

Tlie  change  in  //  is  noticeable  not  nu-n-ly  over  a  term  of  yean*,  but 
from  (lav  to  ih\\ .  and  obser\  at  ions  sliow  that  the  daily  rat*'  of  chang*- 
of  //  is  not  uniform,  and  that  it  even  dilfei>  in  sign  on  (hiysof  dilTen-nt 
kinds.  The  (■hange  in  the  average  24  hoiiP»  is  only  f  0-07y,  Init  the 
mean  of  1..*)(H»  seiei  ted  i|uiet  days  at  Kew  sliowed  11  daily  in<  nase  of 
2J>y.  The  al>normal  rise  on  <|ui«'t  days  is  neutraliKNl  i>y  a  iciniency 
to  abnormal  falls  ou  other  days.  In  onler  to  obtain  the  diunutl 
variation  it  is  necessjiry  to  eliminate  these  irregular  non-wenlar 
ohaiiges. 

I>iiinuil  \  (iri<iti<iit.  This  in  obtained  by  taking  liourly  values  on 
all  <»r  selected  days.     The  entries  for  each  hour  are  HuninuNl.  and  the 

•  Mwtrnet  of  tlie  vventli  Kelvin  I.eotim\deliven<il  Iw-fon-  the  Institu- 
•  inn  of  Klrctrirnl  Knuinwrs  on  Thur.s.fi«v.  the  17th  inst. 


aritliiiiclic  mean  dc<luccd  ;  the  departures  from  the  mean  are  known 
as  the  diurnal  variation  or  inequality.  Magnetographs  show  the 
two  rectangular  components  of  the  horizontal  force,  but  these  may 
be  combined  in  a  vector  diagram  show  ing  the  direction  and  intensitv' 
of  the  force  required  to  jjroduce  the  observed  departures  from  the 
mean  value  on  the  day.  Fig.  li,  referring  to  Kew,  is  an  example  of 
such  a  diagram,  the  origin  being  at  the  intersection  of  the  XS  and 
WE  lines,  the  arms  of  which  are  \()y  in  length,  thus  showing  the 
scale  (y-  (»(XKX)1  C.G.S.).  The  line  joining  the  origin  to  any  hour 
marked  on  the  curve  gives  the  magnitude  and  direction  of  the  varia- 
tion at  that  hour,  the  hours  being  counted  from  midnight.  The 
dotted  line  from  the  origin  to  M  .shows  the  magnetic  meridian.  In 
the  original  Paper  similar  diagrams  are  given  for  the  winter  and  for 
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Fk;.  2. — Chanoes  of  M.\gnetic  Inclination  (Dip)  at  Lo.ndon  since 

1 57(5. 

summer  and  for  the  Antartic.  The  vectoi-s  in  the  last  named  an* 
longer  than  in  the  Kew  diagrams,  and  there  is  less  difference  between 
day  and  night.  There  is  a  difference  between  orduiary  days  and 
(juiet  days,  as  indicated  in  Fig.  4.  Avhich  al.so  emi)hasises  a  difference 
between  Kew  and  the  Antarctic.  Jii  the  curves  for  Kew  the  dif- 
ference-vectors between  corresponding  jx)ints  of  the  two  curves 
mostly  have  much  the  same  direction  (though  not  sense)  in  azimuth, 
whereas  in  the  Antaz'ctic  the  difference -vector  swings  round.  Cutacs 
corresjionding  to  the  Antarctic  curve  are  obtained  at  Kew  if,  instead 
of  ordinary  and  (juiet  days,  years  are  taken  of  maximum  and  mini- 
mum .sunspot  fre<juency.  Years  of  few  sunsj»ots  have  l>een  con- 
spicuously quiet  magnetically. 

Mfig)ietir  DiNlurbance. — DefinitencsR  is  given  to  this  form  of  dis- 
turbance by  considering  its  effect  on  the  regular  diurnal  variation. 


I'm.  ;{.-    -DlfRNM    \' \KI  \TION-VK.<    ion    DlVORAM.      KqIINOX  ( M  AK<H. 

AntiL,  SKrT::i;sKR  anh  Di'ioher)  \i  Kkw. 

a.Hsigning  "  cimraeter  "  figures  aeeonling  to  an  inteniational  scheme. 
Thus  character  O  a.s.sigue<I  to  a  tlay  indicates  that  the  regular  diunial 
ineipiality  is  practically  unalVect«-d  by  the  disturbance;  character  2 
indicates  that  the  diurnal  inequality  is  not  satisfactorily  retxignisabie. 
This  gives  a  means  of  <«>mpari.s<in.  l»ut  one  that  is  not  altogether  re- 
lialde  in  com]>aring  one  year  or  one  .seius<m  with  another.  Investiga- 
tion shows  that  days  of  lat^e  disturbance  in  teiniK>nUe  latitudes 
are  almost  always  <lays  of  large  dist  urbance  in  the.Xntarctic.  ( Jraphical 
reconis  show  that  the  inci<lence  of  2  s  and  O's  is  op|)osite  in  character, 
the  2s  being  alxne  their  average  at  times  of  day  when  the  i)'s  an- 
Im'Iow  tlu'ir  average.  The  disturbance  tends  to  l>e  in  excess  simul- 
taneously at  the  Antarctic  and  in  this  country,  which  is  what  would 
hap|KMi  if  then*  were  a  general  tendency  for  the  <laily  maximum 
(listurbancr  to  occur  at  the  same  ab.solute  time  over  the  whole  world. 
A  remarkable  fe^iture  in  magnetic  disturbance  is  the  so-called 
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•57-day  period.  The  difficulty  in  deciding  whetiior  such  a  period 
exists  is  due  to  the  fact  that  if  only  large  disturbances  are  considered 
the-se  are  rare  ;  and  if  a  large  nuinbei-  of  disturbances  are  regarded 
as  magnetic  storms,  mere  chance  may  bring  in  rej)etitions  in  27  or  any 
other  number  of  days.  The  author  is  of  o{)inion  that  ail  we  are 
entitled  to  say  is  that,  if  a  certain  day  is  disturbed,  then  days  from 
25  to  :}0  days  later  have  more  than  the  usual  chance  of  being  dis- 
turbed, and  this  ])robability  is  greater  for  the  27th  day  than  for  the 
26th  or  28th.  Jn  the  original  Pa])er  curves  by  the  author  are  given 
based  on  27,060  entries,  and  referring  to  the  two  ])eriods  1890-1900 
^nd  1906- 1911.     The.se  curves  supjKjrt  the  27-day  period.     The  ye;irs 


All   or  ordinary   days 


Year 


o o  Quiet  days 


Kew 


Antarctic 


ionising  corj)Uscles  .seem  prf)ved  by  the  work  and  experiments  of 
Birkeland.  Stormcr  and  Arrheniu.s.  I'aradoxical  though  it  may 
api)ear,  this  bombardment  of  the  earth's  atmosphere  does  not  differ 
greatly  by  day  or  night. 

We  have  good  r  ason  for  thinking  that  the  ionisation  of  the 
atmosphere  by  ultra-violet  rays  takes  place  at  heights alx)ve  10 km. 
The  observations  of  Wigand  by  balloons  appear  to  indicate  that 
there  is  a  iiuiximuni  ionisation  above  9  km.  Jt  is  probable  it  reaches 
a  maximum  and  then  decreases.  The  maximum  surface  of  ionisation 
due  to  ultia-violet  rays  has  been  estimated  at  about  ."iO  km.,  where 
the  pres^urc  is  a  little  less  than  1  mm.  and  corresjKjnds  to  the  pressure 
of  ininiiiuim  potential  in  ordinary  sparking  experiments  with  vacuum 
tubes 

This  surface  is  situated  in  the  stratosphere  not  far  from  the 
iiydrogen  surface,  and  the  region  where  the  corpuscles  are  captured 
is  probably  in  the  hydrogen  sphere  (the  geoco  onium  of  Wegener) 
and  exists  at  a  height  of  200  km.  to  o(MJ  km.  Norwegian  observa- 
tions and  measureme-nts  prove  that  *he  auroral  discharges  occur  at 


Ftc.  4. — DuRNAi.  V.VRTA'rrox  A'ector  Dr  acrams. 

in  which  the  27-da3'  period  is  most  evident  in  these  intervals  are  years 
of  few  sunspots.  This  affords  some  support  to  the  sunspot  origin 
theory.  In  order  to  test  this  theory  the  author  has  taken  the 
"  projected  '  areas  of  sunspots.  The  five  days  a  month  of  largest 
projected  area  were  taken  as  representative,  and  the  areas  for  days 
preWous  and  suh.secjuent  were  entered  as  in  the  ease  of  the  magnetic 
character  figures.  A  similar  27-day  period  was  found  ;  but  certain 
other  evidence  is  contradictory.  In  some  years  there  seems  a  clear 
connection  between  di.sturbance  and  sunspots  ;  in  others  little, 
if  any. 

In  conclusion,  the  author  refers  to  the  work  of  Birkeland,  Stormer, 
Hale  and  others. 


THE  PROPAGATION  OF  ELECTRIC  WAVES  AT  THE 
SURFACE  OF  THE  EARTH  AND  THE  IONISED 
LAYER  OF  THE  ATMOSPHERE.* 

BY  PROF.  H.  NAGAOAkA. 

The  hypothesis  of  an  ionised  reflecting  layer  appears  to  have  tiTst 
been  given  by  Fitzgerald  in  1893,  and  without  referring  to  any  cause 
of  ionisation  by  O.  Heaviside  in  1902.  This  hypothesis  was  u.sed 
by  A.  E.  Kennelly  and  others  in  1902  to  explain  wireless  telegraphy 
to  great  distances.  They  explained  ttiat  the  waves  were  travelling 
between  the  ioni.sed  layer  and  the  earth  •without  great  loss  of  energy 
such  as  would  occur  in  space  waves.  The  object  of  this  article  is  to 
develop  the  same  idea.  If  one  admits  partial  reflection  one  is  able 
to  explain  generally  the  problems  of  the  rising  and  .setting  of  the  sun 
in  signals,  the  transmission  along  or  across  meridians  and  the  presence 
of  strays. 

The  existence  of  such  a  surface,  and  the  constant  capture  of 

*  AT)Stract  of  an  artiflc  in  "  La  Reviie  C'lonerale  des  Hciences." 
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this  height.  Since  the  ultra-violet  ionisation  is  confined  to  a  region 
relatively  low  the  effect  ought  to  be  particularly  felt  in  the  rising  and 
setting  of  the  sun.  The  ionisation  of  the  atmosphere  is,  therefore, 
ruled  by  these  two  causes. 

The  existence  of  such  a  surface  should  cause  an  absorption  as  well 
as  a  reflection  of  the  incident  waves.  The  reflection  would  be 
analogous  to  that  of  sound  by  mists  or  fogs  and  would  re.semble  a 
sort  of  '■  whispering  gallery  "  round  the  earth.  Although  the 
coefficient  for  the  transmission  of  the  wave  across  the  layer  is  not 
kno-wn,  the  law  for  loss  of  energy,  viz.,  inversely  as  the  distance, 
ought  to  hold  very  approximately.  If  we  suppose  that  the  reflecting 
layer  is  at  a  distance  of  20  or  30  wave-lengths,  the  mode  of  pro- 
pagation round  the  earth's  curvature  becomes  verj-  complex  on 
account  of  the  niultiple  reflections  between  the  layer  and  earth,  and 
it  is  a  problem  not  easy  to  explain  either  by  diffraction,  surface- 
wave  or  higher  speed  of  the  wave  in  tlie  upper  laj-ers  of  the  atmo- 
sphere. By  adopting  the  view  of  ionisation  sketched  above  the 
effect  of  sunri.se  or  sunset  is  shown  in  Figs.  1  and  2.  The 
author  gives  two  other  figures  showing  the  effect  of  sunrise  and  smiset 
which  agree  generally  with  those  given  by  Marjoni  for  transatlantic 
messages.  He  |)oints  out  if  nnc  assume  a  layer  during  the  day  at  a 
relatively  low  altitude,  then  it  is  subject  to  all  sorts  of  meterologii-al 
disturbances.  Perhaps  the  existence  of  folds  or  wrinkles  cans  e 
diffraction,  and  so  he  considers  it  preferable  to  work  with  long  wave- 
lengths. During  the 
night  the  cajjture  of 
corpuscles  is  of  a 
complicated  nature. 
as  shown  by  Stormer. 
and  the  folds  are  of 
much  greater  dimen- 
sions than  by  day. 
When  there  is  an  ion- 
ised layer  there  is  a  tondition  for  a  best  wave-length.  With  a  vTinkled 
surface  in  highly  elevated  regions  partially  acted  upon  by  the  rotation 
of  the  earth,  feeble  maxinux  and  minima  would  alternate.  The 
equatorial  zone  of  the  earth's  atmosphere  is  not  nearly  so  complex 
as  that  of  higher  latitudes  where  the  neighbourhood  of  the  auroral 
bands  occur.  Since  the  section  of  the  reflecting  layer  does  not 
change  abruptly  with  curvature  it  should  be  much  more  easy  to 
signal  from  north  to  south  than  from  east  to  west.  At  present  it  is 
not  safe  to  come  to  any  conclusion  regarding  seasonal  variation. 

According  to  H.  Ebert  the  electric  oscillations  of  the  sun  have  a 
period  of  6^  seconds,  and  during  periods  of  solar  activity  the  elec- 
trical excitation  of  the  sun  is  able  to  propagate  waves  in  the  luii  verse. 
If  it  was  possible  to  ob.serve  such  waves  transmitted  through  the 
ionised  layer,  it  would  throw  considerable  light  on  our  knowledge 
of  atmospheric  ionisation.  The  effect  of  eclipses  can  be  explained 
in  a  similar  simple  mannei'.  The  ioni.sed  layer  raises  itself  gradually 
into  the  higher  regions  just  as  totality  is  reached.  It  is  evident  that 
the  strength  of  signals  will  be  weakened  at  the  commencement  of 
eclipse,  will  attain  a  maximum,  and  then  decrease  again.  It  is 
necessary-,  however,  in  considering  results  of  such  observations  to 
take  care  that  they  are  not  marked  by  some  other  electrical  dis- 
turbance in  the  atmosphere. 


Ftg.  3. — Effect  of  Eclii'se. 
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THE  ELECTRICIAN  "  TABLES  OF  ELECTRICITY  SUPPLY. 


With  the  issue  of  THE  ELECTRICIAN  for  February  18  there  was 
issued  gratis  the  new  1916  Edition  of  the  Tables  of  the  British 
Electric  Supply  Stations,  including  the  undertakings  of  the  Electric  Po.ver 
Companies. 

The  Tables  will  be  published  separately  in  a  few  djiys,  price  3s.  net,  p3st 
free  3s.  3d. 
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With   the  next   issue   of   THE    ELECTRICIAN   there  will    be    pub- 
lished  gratis   the  new   1918    Edition  of  the  Tables  of  the  Cilonia!  and 
Foreign  Electricity  Supply  Wcrks,  and  Electric  Tramways  and  Railways. 

Vol.  LXXV.  of  "  The  Electrici.4N."     Bound  in  Publisher's  covers. 
Price  IT.'i.  6d.     Postage  U.K.  Is.  extra,  abroad  28.  6d. 
Cases  for  binding  Vol.  LXXV.,  price  2s.  ;  post  free,  28.  4d. 


"  ELECTRICIAN  "  VOLUMES  AND  BACK  NUMBERS. 

A  very  limited  number  of  Back  Volumes  and  Back  Numbers  of  Thb 
Electrician'  are  available.  The  difficulty  of  making  up  complete  sets- 
of  Electriciax  Volumes  is  increasingly  great ;  it  is  advisable,  therefore, 
that  early  application  should  be  made  for  these  volumes  and  numbers. 
Particulars  on  application. 

A  sot  of  Electrician  V'olumes  (First  Series)  for  the  period  November 
9,  1861,  to  May  28,  1864,  can  also  be  supplied.     These  Vols,  are  scarce. 


SPECIAL    NOTICE. 

In  order  that  we  may  be  able  to  supply  the  newspaper  trade  eflectively 
and  meet  the  requirements  of  the  Post  OfTice,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,  but  not  later  than  WEDNES- 
DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  Olficial  Announcements,  Auctions  and  "  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


MORTGAGING  THE    FUTURE. 

In  lii.s  interesting  Paper  on  "  The  (Jl•ganii^ation  ol 
Scientific  Research."  of  which  we  gave  an  abstract  in  our 
last  issue.  Prof.  J.  A.  Fleming  divided  the  question  into 
tlie  three  .sections  :  Methods,  means  and  men.  It  is  pleas- 
ing to  us  to  note  that  the  leclurer  sul>mitted  that  the 
organi.sation  of  scientific  research  should  be  a  matter  under 
taken  l)y  scientific  men  themselves,  and  should  not  be  taken 
over  independently  ot  them  by  a  Government  Department. 
He  further  stated  that  the  organisation  of  such  I'esearch 
shotdd  be  conducted  bv  bodies  representative  of  the  l;est 
technical  and  scientific  opinion,  and  be  closely  in  touch 
with  the  members  of  each  of  the  several  .scientific  and 
technical  societies. 

As  long  ago  as  last  .Inly  we  commented  upon  the  scheme, 
propo.sed  by  the  lioard  of  Education  for  the  organisation 
and  development  of  >cientific  and  industrial  research.  In 
October  last  we  pointed  out  that  beyond  an  attempt  to 
a.scortain  the  researches  in  progress  (in  the  colleges  from 
which  practically  all  the  senior  students  had  enlisted), 
little  rvnl  work  hatl  been  done  in  connection  with  the 
scheme.  More  recent Iv  we  discovered  that  the  lioard  was 
dabliling  in  the  training  of  munitions  workers,  and  in  th<» 
inspection  «)f  classes  in  toy-making.  Four  months  ago 
we  sugg«\sted  to  the  Hoard  the  advisability  of  turning  over 
their  .scheme  to  the  .several  engineering  and  .scientific 
institutions,  giving  to  each  defmite  instructions  as  to 
expenditure,  and  leaving  the  institutions  a  free  hand  as  to 
the  nature  of  any  research  contemplated.  Although  w<' 
have  receive<l  a  good  deal  of  encouragement  from  many 
•  piarters.  as  x-et  engineers  and  scientists  will  neither  speak 
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up  nor  speak  together.  For  this  reason  we  welcome  Prof. 
Fleming's  Paper,  and  the  outspokenness  of  several  of  the 
speakers  who  took  part  in  the  discussion.  At  the  same  time 
we  have  no  doubt  as  to  the  future  of  the  scientific  research 
that  will  be  pursued  at  our  great  seats  of  learning.  We 
hope  and  believe  the  day  is  far  distant  that  will  see  a 
decrease  in  the  number  of  men  who  pursue  research  from 
motives  of  sheer  pleasure  and  interest.  But  we  have  the 
gravest  doubts  as  to  what  the  future  has  in  store  for  us  if  we 
continue  to  neglect  the  importance  of  science  in  industry, 
and  to  disregard  the  elTect  of  modern  education  on  the  wel- 
fare of  the  community. 

It  is  common  knowledge  that,  by  allowing  the  technical 
colleges  to  be  denuded  of  young  men  by  the  recruiting 
sergeant,  in  the  days  of  voluntary  enlistment,  the  author- 
ities have  dealt  a  blow  to  technical  education,  from 
the  effects  of  which  it  will  take  many  years  to  recover. 
Heaven  knows  that  prior  to  the  war  the  whole  of  technical 
education  in  this  country  was  in  a  parlous  state.  Our 
people  have  yet  to  learn  the  effect,  on  the  trade  of  the 
country,  of  sacrificing  trained  technologists  in  what  has  been 
appropriately  called  a  "  gamble."  Woe  unto  us  if  our 
Statesmen  continue  to  gamble  with  the  lives  of  our  potential 
leaders  in  industry.  Every  successful  business  man 
gambles,  not  with  the  whole  but  with  a  part  of  his  capital. 
The  wise  man  of  business  sees  to  it  that  he  holds  gilt-edged 
securities  sufficient  to  enable  him  to  cover  possible  losses  in 
his  other  investments.  At  the  present  time  we  are  gambling 
with  our  entire  capital. 

We  say  that  prior  to  the  war  technical  education  was  in  a 
parlous  state.     To  many  it  will  come  as  a  surprise  to  learn 
that  when  the  clamour  for  technical  education  grew  so  loud 
in  Britain  that  it  could  not  be  ignored,  Parliament  increased 
the  duty  on  whisky  (or  other  alcoholic  drink)  a  few  coppers 
per  gallon  in  order  to  provide  for  such  education.     In  a 
word  reliance  was  placed  upon  the  intemperance  of   our 
people  for  the  furnishing  of   the   necessary  means.     Or, 
rather,  the   more   our  people   drank   the   better  were  the 
chances  of  success  of  a  system  of  education  of  which  our 
legislators,  for  the  most  part,  were  ignorant.     Had  Parlia- 
ment recognised  the  urgent  necessity  of  technical  education, 
and  had  they  been  anxious  to  insure  its  success,  in  the  first 
place  they  ought  surely  to  have  made  the  public  houses 
more  attractive  and  then  to  have  muzzled  the  temperance 
advocates.     The  money,  known  as  "  whisky  money  "  by 
every  local  education  authority,  was  doled  out  by  the  Board 
of  Education,  and  in  all  likelihood  the  grant  awarded  to  a 
particular  college  was  made  to  bear  some  relation  to  the 
drink  consumed  in  the  locality  in  which  the  college  was 
situated. 

That  the  Board  is  unaware  of  the  importance  of  technical 
education  is  shown  by  the  absurd  difference  in  the  allowances 
made  to  technical  colleges  and  training  colleges.  As  an 
illustration  may  be  given  two  colleges  each  costing  £G,000 
per  annum.  In  the  case  of  the  technical  college  the  allow- 
ance is,  approximately,  £l,-'300 — the  whisky  money  now 
being  given  to  the  general  education  fund — and  in  the  case 
of  the  training  college  the  allowance  is  £4,500.  Those 
having  the  interests  of  ratepayers  at  heart  quickly  learn 
that  it  is  less  costly  to  run  a  training  college  than  a  technical 
college,  and  but  for  the  munificence  of  certain  of  our  far- 
seeing  citizens  it  is  doubtful  whether  there  would  be  any 
facilities,  to-day,  for  higher  technical  education.  There  are 
those  who  bemoan  the  fact  that  the  names  of  these  men 
seldom  figure  in  "  Honours  Lists  "  ;  but  we  are  not  of  the 
number,  nor  shall  we  be  as  long  as  money  poured  into  the 
party  coffers  is  a  surer  road  to  honour  than  is  the  record  of 


man's  work.     Such  record,  however,  is  written  on  the  scroll, 
and  by  it  alone  shall  man  be  judged. 

In  framing  a  scheme  for  the  organisation  of  research  it  has 
to  be  remembered  that  technical  education  is  the  foundation 
of  research,  and  it  is  not  for  us  to  advise  engineers  to  attend 
to  the  foundations  before  commencing  to  build.  But  we 
fear  that  many  of  them  are  too  fully  occupied  v/ith  other 
work  at  the  present  time  to  reali.se  what  Ls  happening 
around  them.  Taking  their  cue  from  those  who  urge 
economy,  members  of  local  education  authorities,  and 
others,  are  agitating  for  the  closing  of  our  colleges  during  the 
war.  A?id  in  the  meantime,  as  we  have  said,  the  Board  of 
Education  is  sending  out  its  inspectors  to  investigate  the 
working  of  classes  in  toy-making. 


LONG-DISTANCE  RADIO  TRANSMISSION. 

BY   LOUIS   COHEX. 

Sunimary. — The  author  finst  refers  to  the  formula  by  Dr.  Austin  and 
the  theoretical  formula  connecting  the  received  unit  with  the  distance. 
He  then  suggests  another  formula  involving  a  reflection  coefficient.  The 
three  formulae  are  compared  with  observed  results. 


There  are  two  formula)  available  for  radio-transmissiou 
calculations.  One  is  an  empirical  formula  which  was  deduced 
by  Dr.  Austin  and  the  writer  from  the  Brant  Rock  experiments,* 
and  the  other  is  a  theoretical  formula  recently  developed  by 
several  writers.     Tlic  two  formulw  are  as  follows  : 

Empirical  formula, 


I,=-£-cooi&/;vA. 


Theoretical  formula, 


K  3  - 

I  —  _e-oooi9</;v*- 


(1) 


(2) 


\ 


Ir  both  formula)  (/  is  the  distance,  X  is  the  wave-lengtb,  both 
in  kilometres,  and  K  is  a  function  of  the  heights  of  the  trans- 
mitting and  receiving  antenna,  of  the  wave-length,  and  tha 
resistance  of  the  receiving  antenna. 

The  two  formulae  are  of  the  same  form,  the  only  diflorenc^  is 
in  the  exponents  of  the  attenuation  factor  ;  it  is  greater  m  the 
theoretical  formula,  which  indicate-s  a  more  rapid  diminution 
of  the  electric  intensity.'  The.  recent  experiments  by  .Dr. 
Austin*  have  shown  that  the  results  obtained  by  the  empirical 

*  "  Quantitative  Experiments  in  Radio-Telegraphic  Transmission."' 
by  L.  W.  Austin,  "  Bulletin  Bureau  of  Standards,  Vol.  XI..  pp.  69-86. 
formula  agree  very  closely  with  observed  values,  while  the 
theoretical  formula  does  not  give  satisfactory  results  at  great 
distances,  the  attenuation  term  produces  a  dhninution  iv. 
electric  intensity  considerably  greater  than  the  observed 
values. 

Tl>c  empirical  formula  seems  to  be  very  satisfactory  in  as  far 
as  it  can  be  verified  by  the  limited  data  availabl?.  The 
objection  to  it,  however,  is  that  it  has  no  theoretical  basis, 
mathematical  or  physical,  and  wo  can  not  b-  cei-t-aui.  therefore, 
that  the  formula  is  generally  applicable,  and  can  be  relied  upon 
to  give  correct  residts  under  all  conditions  The  absoi-ption 
theory  which  originally  suggested  the  foinuila  is  not  tenable. 
It  would  seem,  tJiorefore,  that  if  the  theoretical  formula  could 
be  modified  so  as  to  give  results  which  are  h\  agreement  with 
the  observed  values,  we  would  have  a  more  reliable  work-ing 
formula. 

Now  in  the  development  of  the  theoretical  fornuda  it  is 
shown  that  the  attenuation  or  scattermg  term  represents  the 
loss  due  to  the  escape  of  energy  into  the  upper  atmospl  ei-e  on 
accouut  of  the  failure  of  the  waves  to  follow  perfectly  the 
curvature  of  the  earth,  and  no  accouut  is  takcii  of  any  possible 

*  "  Some  Quantitative  Experiments  in  Long  Distance  Radio-Tele- 
graiihv,"'  bv  L.  \\ .  Austin,  ••  Bulletin,"  Bureau  of  Standards,  Vol.  VII., 
p.  315. 
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reflection  or  refraction  in  the  upper  layers  of  the  atmosphere. 

It  has  been  suggested  by  Dr.  Au.stin  that  the  neglect  to  take  into 

consideration  a  possible  reflection  phenomenon  may  account 

ior  the  difference  in  the  ob.served  values,  and  those  obtained  by 

.the  theoretical  formula. 

Acting  on  this  suggestion,  the  writer  wjught  to  con.struct  a 
semi-empirical  formula,  wluch  would  combine  the  theoretical 
formula  and  an  additional  factor  to  allow  for  any  possible 
reflection  or  refraction.  It  is  obvious  that  if  any  reflection 
does  occur  it  mu.st  be  cumulative  in  its  effect,  increasing  as 
the  distance  is  increased,  and  hence  it  is  rea.sonable  to  assume 
that  the  reflection  effect  is  a  linear  function  of  the  distance. 
Tfiese  considerations  suggested  the  following  formula 


K  3 

(Jb 


(3) 


wh?re  N  is  a  reflection  coefficient,  and  the  other  terms  have  the 
same  significance  as  in  e<juation  (2).  To  obtain  the  value  of  N. 
we  take  any  single  observation,  and  assign  such  numerical 
value  to  N  as  to  make  th<i  results  <jbtaincd  by  the  formula 
agree  with  the  observed  value.  If  for  this  value  of  \  the 
results  by  the  formula  agree  with  all  the  other  observations, 
then  the  formula  may  be  considered  as  representing  correctly 
the  transmission  phenomena.  I  have  in  this  way  checked  by 
the  above  formula  the  data  of  Dr.  Austin's  recent  experiments, 
and  also  a  set  of  observations  taken  at  random  from  the  1910 
experiments.  The  results  are  given  in  Tables  I.  and  II.  It  is 
seen  that  in  both  cases  the  agreement  b(,'twcen  the  observed 
values  and  those  calculated  by  formula  (3)  is  remarkably  good. 
It  cannot  be  said  that  this  formula  leprcsents  completely 
all  the  accompanying  ])heni»mena  in  radio  transmission,  the 
assuni])ti(in  of  an  average  uniform  reflertioji  from  all  jjointa 
along  the  entire  distance  can  be  (pi'stioned  ;  yet  as  a  first 
approximation  it  may  be  considered  as  a  suitable  formula  for 
engineering  calculations. 

Table  I.     Arlindlun  Jirrrirril  on  thr  '.Snlnn,"   Ffhniary- March,  Htl.'i. 
ItttUection  coefliciont,  N=0000946.     X=3,800  metres. 
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NOMINAL  CANDLE-POWER   OF  INCANDESCENT 
LAMPS. 


BY  UE.  EESST  SALOJIOX. 


The  que.stion  of  the  nominal  candle-power  of  incandescent  lamps 
and  the  method  by  which  this  should  be  measured  was  of  no  great 
imiKjrtance  .so  long  as  all  the  filaments  were  wound  on  the  same 
principle.  Up  to  the  year  1899  when  the  carbon  lamp  was  the  only 
ordinary  kind,  the  matter  was  of  no  great  importance.  But  the 
Nemst  lamp  was  of  a  different  kind,  and  rai.sed  difficultie.s.  In  the 
carbon  lamp,  the  filament  was  so  arranged  that  it  ran  more  or  less 
in  the  direc  ion  of  the  axis  of  the  bulb  ;  with  Xemst  lamps,  on  the 
other  hand,  there  were  varieties  which  might  be  described  as  hori- 
zontal, vertical,  or  bow-shaped,  in  so  far  as  their  arrangements  of 
filament  were  concerned.  The  osmium,  tantalum  and  the  tungsten 
lamp  in  its  original  form  followed  largely  on  the  cxampb  of  the 
carbon  lamp.  Later  on,  the  tungsten  lamp  showed  deviations  in 
the  form  of  spirallj-  wound  filaments,  or  some  had  the  liiht  directed 
towards  a  focus,  and  the  half-watt  lamp  is  a  later  type  again.  If 
these  are  all  rated  on  the  method  used  for  the  older  t\-pes,  the  result 
might  be  misleading,  and  lamps  of  different  types  could  scarcely  be 
comi)ared  with  one  another  on  this  basis  of  Ught-output  without 
some  further  explanation. 

These  difficulties  have  lately  been  felt  bj-  the  German  mak  rs  of 
tungsten  lamps,  and  conferences  hav  •  taken  place  between  repre- 
sentatives of  the  different  firms.  The  following  notes  have  reference 
to  the  outcome  of  these  conferences  and  contain  the  conclusions .  hat 
have  been  arrived  at.  M.  asurements  on  a  lamp  can  be  made  in 
thr.e  ways  :  (1)  Th"  light-output  can  be  measured  in  a  determined 
direction  ;  for  practical  purposes  the  direction  in  which  the  output 
is  a  maximum  is  generally  taken,  and  thus  the  mean  horizontal  candle- 
])Ower  has  been  found  to  be  a  convenient  fonu  of  definition.  (2)  The 
light  can  be  measured  in  every  direction  and  the  mean  taken  ;  this 
leads  to  the  mean  spherical  candle-jjower.  (3)  The  light  can  Ik- 
measured  over  the  lower  half  of  th"  si)here.  ^^  hich  is  usually  the  must 
important  ;  and  this  gives  us  the  mean  hemispherical  candle-jmwcr. 
The  first  method  suits  for  carbon,  tantalum,  and  what  may  he  called 
the  normal  tungsten  lamp  ;  all  the.se  have  a  decided  maximum  in 
one  direction.  There  is  very  little  difference  between  these  lanip>> 
in  the  distribution  of  the  light :  in  all  these  three  cases  there  is  little 
(lifTerencc  between  the  ratios  of  the  light  as  fomid  in  (1),  (2)  and  (3). 
With  matt  globes  there  is  a  slight  difference  ;  but  this  matters  little. 
Little  need  be  said  about  the  Nernst  lamp,  which  has  only  an  his- 
torical interest  ;  but  curves  are  given  showing  that  the  distribution 
of  light  is  very  different  in  the  vertical,  horizontal  and  Ktw-shaped 
types.  Passing  to  the  tungsten  lamj),  curves  are  given  for  the  spiral 
type,  and  for  the  half-watt  lamp  :  these  curves  show  that  with  the 
spiral  type,  for  instance,  the  distribution  of  the  light  dejx'nds  on  the 
method  of  winding,  and  the  s<ime  is  true  of  the  half-watt  lamp. 
There  is  here  no  question  of  any  ])ronomiced  maximum  in  any  piven 
direction  ;  the  curves  for  lamps  of  different  makers  and  even  of  the 
.•<ame  makers  difler  widely  according  to  the  method  of  windhig  the 
sj)iral  and  i)lacing  it  in  the  b\ilb. 

Thus  we  are  led  to  tlie  conclusion  that  the  method  of  rating  lamps 
by  their  mean  iiorizontal  candle-])o\ver  is  no  longer  suitable  for  the 
newer  types.  As  for  the  mean  hemispherical  candle-jxiwer,  there 
.seems  lo  be  an  inherent  justification  for  this  method  ;  most  lamjis 
are  retpiired  to  illuminate  over  the  lower  hemisjihere.  But  it  is 
l^lainly  im]X)».>»ible  to  rate  two  lamps  as  equal  on  this  basis,  if  the  one 
throws  a  considerable  light  upwards,  while  the  other  throws  none  .it 
all  ujjwanls.  Sometiiues  in  a  room  a  certain  amount  of  light  is 
desirable  in  •m\  upward  direction,  and  in  any  ctvse  reflectors  chu  be 
used.  So  that  two  lamps,  which  have  the  same  mean  bemis])hcri(  a! 
can<lle-])ower.  an*  by  no  means  necessarily  to  be  rated  on  the  .same 
basis.     The  me«n  sjiherical  candle-jKJwer  seems,  therefore.  l>etter. 

The  main  jK)int  to  be  solved  is.  therefore,  the  ])lain  commercial 
one  us  \u  the  tleiiomination  of  the  lamp  as  it  ajjiicars  in  advert  istMuent 
and  price  list,  and  the  figures  that  should  be  marked  on  it  for  the 
information  of  the  buyer.  Thus  a  lamp  ought  to  be  defined  by  the 
followmg  facts  relating  to  it :  its  voltage,  its  current,  the  watts  con- 
humed.  the  candle-power,  the  watts  per  candle-power,  its  absolute 
I  ■ '  f  life,  as  contrasted  with  its  useful  life  which  is  u-ually  dctined 
iigth  of  time  tc.kcn  for  the  oaiulle-p<^)wer  to  fall  20  i>er  c  iii  . 
the  changes  that  t^ke  place  during  its  life  in  the  watts  consumed  and 
the  changes  in  watts  ]>er  candl  -]X)wer.  Many  of  these  quantities 
are  intor-dejH-ndent  .lud  a  few  must  l>e  omitted  iji  spite  of  their  im 
jxtrtanco.  when  it  comes  to  a  question  of  marking  them  on  the  lamp. 
.Many  of  them  are  r»t)ier  variable  and  difficult  to  guar»nt«<*  under  the 

*  Abstract  of  an  artjole  lu  the  "  Elektrottiohmscbo  Zvitschrift."  UcU 
Ig.  1016. 
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conditions  of  burning.     Each  maker  must  use  his  own  discretion  as 
to  making  Htatements  as  to  length  of  life  and  decrease  of  candle- 
jxjwer,  having  regard  to  fluctuations  of  voltage  on  the  mains  and 
many  other  difficult  factors.     It  ought  to  bs  sufficient  to  state  the 
voltage,  the  candle-power  and  the  watts  consumed.     Ncrnst  lamps 
may  almost    be   left  out  of    account    for    present    purposes,   and 
excepting  them,  it  has  been  usual  to  state  the  voltage  of  a  lamp  and 
its  candle-power.      But  spiral  lamps  have  altered  this.     Taking  the 
tungsten  lamp,  consuming  50  watts,  it  will  be  found  that  the  old  type 
will  give  50  c.p.  in  a  horizontal  direction,  whereas  the  spiral  one  will 
only  give  30  c.p.     But  if  com])are(l  on  the  basis  of  the  light  in  a 
vertical  direction  or  of  the  mean  hemisjjherical  candle-power,  the 
spiral  lamp  will  appear, to  give  more  light  than  the  old  normal  t\'pc. 
The  matter  is  still  more  complicated  with  the  half-watt  lamps.     At 
first  there  were  lamps  of  this  kind  giving  1,000  c.p.  and  upwards. 
These  lamps  competed  with  arc  lamps  for  external  lighting.     They 
were,  therefore,  compared  with  arc  lamps  on  the  basis  of  mean 
hemispherical  candle-power.     Later  on,  lamps  of  400  c.p.  ?^nd  (500  c.p. 
were  made,  and  these    lamps  too  were  rr^ted  on  the  menn   hemi- 
spherical candle-power.     Lately  we  have  .seen  lamps  of  this  type 
giving  100  c.p.  and  200  c.p.,  and  now  we  reach  the  .sphere  of  lighting 
which  is  no  longer  proper  to  the  arc  lamp,  but  is  more  generally  the 
problem  of  internal  illumination.     The  mean  hemispherical  caudle- 
power  seems  no  longer  the  proper  denomination  -because  we  ought 
to  know  the  total  output  ;    there  are  also  objections,  largely  of  the 
obvious  kind,   to   the   horizontal   ca.ndle-power  ajid   to   the   mean 
spherical  candle-power.     Thus  we  seem  led  to  the  conclusion  that 
no  one  of  the  three  usual  methods  of  rating  lamps  of  this  kind  i; 
suitable,  having  regard  to  the  peculiarities  and  differences  of  the 
various  kinds.     Still  if  we  change  from  the  horizontal  or  hemi- 
spherical candle-power  to  the  spherical   candle-power,   we  should 
have  to  reduce  the  candle-power  of  carbon  lamps  and  of  tungsten 
lamps  of  the  old  normal  type  by  20  per  cent.     Spiral  lamps  have  been 
rated  by  some  makers  on  the  basis  of  mean  spherical  candle-power, 
but  the  candle-powers  of  other  lamps  would  ref^uire  to  be  nominally 
reduced  by  20  per  cent.  ;    thus,  instead  of  the  ordinary  16  c.p.,  we 
should  have  to  talk  of  a  13  c.p.  lamp  and  so  on.     Half-watt  lamps 
would  require  to  be  altered  in  their  ratings,  in  so  far  as  they  have 
hitherto  been  sold  on  the  basis  of  hemispherical  candle-power.   Their 
nominal  candle-powers  would  probably  have  to  be  reduced  by  25 
per  cent.     It  is  plain  that  a  plan  of  this  kind  could  not  be  carried  out 
in  practice.     Both  retailers  and  consumers  would  raise  difficulties. 
The  plan  has  been  suggested  of  altering  the  electrical  data  of  the 
different  lamps  in  such  a  way  that  the  spherical  measurements  should 
give  the  usual  candle  powers.     But  from  the  maker's  point  of  view 
there  are  serious  objections  to  this  course.     There  are  large  stocks 
at  present  in  hand,  and  it  would  take  some  time  to  introduce  the  new 
system.     If  lamps  were  rated  according  to  the  watts  consumed,  the 
ordinary  candle  powers  of  the  normal  tungsten  lamp  could  be  used, 
because  ordinarily  the  lamp  gives  1  c.p.  for  1  watt.     With  the  spiral 
type  this  rating  by  watts  has  been  largely  used  ;   A\'ith  the  half-watt 
lamps,  this  system  would  soon  be  found  acceptable,  because  up  to 
the  present  this  type  is  in  the  stage  of  development  and  it  would 
adapt  itself  easily  to  any  change.     The  case  of  America  can  be  cited, 
if  the  objection  is  raised  that  it  would  be  difficult  to  displace  such  an 
old-fashioned  plan  as  the  rating  of  lamps  by  their  candle   power. 
There,  a  few  years  ago,  the  plan  of  rating  lamps  according  to  their  watts 
was  introduced  without  the  smallest  difficulty.     But  in  Europe  we 
can  also  lind  instances  in  which  by  skilful  leading  the  public  has  been 
accustomed  very  quickly  to  a  change,  which  is  necessary.     The 
Nemst  lamps,  which  came  into  very  decided  competition  with  carbon 
lamps  of  the  period,  were  never  sold  according  to  their  candle-power. 
And  these  lamps  were  sold  in  different  types  with  horizontal,  vertical 
and  bow-shaped  filaments  and  were  said   to   take  so-and-so  many 
amperes.     Also  up  to  within  a  year  ago,  spiral  tungsten  lamps  Were 
sold  according  to  their  wattage.     Arc  lamps  are  rated  according  to 
the  current  they  take  ;   Welsbach  burners  according  to  the  amount 
of  gas  consumed  ;   and  paraffin  lamps  are  sold  without  any  reference 
to  their  candle  power  or  consumption. 

There  is  a  further  advantage  in  rating  according  to  watts.  Ovang 
to  the  opposition  of  England  and  France,  there  has  been  no  uni- 
formity in  the  candle-power.  The  English  and  French  candle- 
power  are  about  10  per  cent,  more  than  the  Hefner  candle-power. 
This  has  always  been  a  trouble  to  the  maker.  Neither  is  it  likely 
that  within  any  reasonable  period  of  time  there  will  be  any  agreement 
on  the  point.  Scientilic  objections  and  other  factors  have  always 
hitherto  prevented  any  agreement.  But  England  has  shown  that 
the  lead  of  America  to  rate  lamps  on  their  watts  has  not  been  without 
effect.  Another  point  might  also  be  mentioned,  and  that  is  the  fear 
that  has  been  expressed  by  the  central  stations  that  improvements 
in  efficiency  of  the  lamp  may  lead  to  a  smaller  output  of  their  com- 
modity.    It  is  commonly  asserted  that  this  is  offset  by  an  uncon- 


scious desire  of  the  public  for  more  light.  But  this  difficulty  would 
be  met  if  lamps  were  rated  according  to  their  watt  s  and  not  according 
to  their  candle-power.  Thus  if  the  .10- watt  lam])  could  lie  made  to 
give  a  candle-power  for  0-8  watt  instead  of  1  watt,  then  the  consumer 
would  get  62  c.p.  instead  of  50  c.p.,  and  his  bill  would  remain  tlie 
same  as  before.  Thus  the  central  station  authorities  would  be 
satisfied,  and  also  the  consumer.  The  watt-rating  would  also  be  an 
advantage  to  the  maker  and  improvements  in  efficiency  would  not 
require  alterations  in  his  uniform  procedure.  A  great  advantage 
would  also  be  gained  if  it  were  found  to  be  possible  to  introduce  the 
decimal  system  into  the  method  of  rating  according  to  watts 


CORRESPONDENCE. 


"  THE  PRINCIPLES  OF  MODERN  PRINTING 
TELEGR.\PHY.- 

TO   THE   EDITORS    OF   THE    ELECTRICIAN'. 

Obligafions  outside  personal  consideral^ions  compel  me  to 
seek  your  kind  assistance  to  enable  me  to  correct  a  quite 
accidental,  though  none  the  less  actual,  misunderstanding. 
This  has  arisen  in  certain  quarters  regarding  some  amplifving- 
device  figures  in  all  good  faith  cited  by  mv  valued  friend  Mr. 
H.  H.  Harrison  in  his  reply  (p.  37-5,  the  "  Journal  "  oi  the 
I.E.E.,  No.  2.56,  February  1-5,  1916)  following  the  discussion  of 
his  admirable  and  valuable  Institution  Paper  on  "  The  Prin- 
ciples of  Modern  Printing  Telegraphy."' 

The  said  figures,  quoted  as  from  data  obtained  from  myself 
among  others,  appear  to  make  me  part  sponsor  for  the  fina  1 
conclusion  arrived  at  by  Mr.  Harrison — that  a  modern  amplifier 
will  send  up  the  working  speed  on  a  long  cable  50  per  cant. 

Without  going  into  the  question  of  comparative  excellencies 
in  amplifier  devices,  all  I  beg  to  be  allowed  to  place  on  record 
is  my  conviction — based  on  absolute  knowledge  of  results 
actuallv  obtained  over  Atlantic  cables — that  the  amplifier 
system  is  capable  of  effecting  a  cable-speed  increase  of  over 
100  per  cent,  beyond  previous  ordiaary-method  maxima. 

Sending-current  impact  in  duplex  working  in  one  instance, 
and  local  electric  disturbances  in  another,  arose  as  obstacles  in 
two  concrete  cases.  These  difficulties  have  been  successfully 
tackled,  it  is  reasonably  believed,  without  any  impairing  or 
lowering  of  amplifier  sensitivity  or  high-speed  characteristics. 
Further  trials — after  the  war — will  show  this. 

Apart  from  these  considerations,  the  use  of ^  Col.  Squier"s 
sine- wave  alternations  will  vastly  simplify  duplex  and  dis- 
turbance problems  in  amplifier  practice. 

T  will  conclude  with  one  further  word  of  cordial  thanks  to 
Mr.  Harrison  for  the  heavy  work  and  all  else  involved  in  the 
preparation  and  presentation  of  his  Paper. 

Westminster,  Feb.  18.  Edward  Raymoxd-Barker. 

We  submitted  a  proof  of  Mr.  Raymond-Barker's  letter  to 
Mr.  H.  H.  Harrison,  and  have  received  the  following  reply  :— 

TO  THE   EDITORS   OF  THE   ELECTRICIAN. 

I  must  thank  you  for  your  courtesy  in  allowing  me  to  see  Mr. 
Raymond-Barker's  letter. 

If  I  have  given  the  impression  that  the  figures  I  have  quoted 
as  to  the  performances  of  various  amplifiers  are  taken  from 
data  supplied  by  Mr.  Raymond-Barker,  I  regret  this,  and  desire 
to  withdraw  it.  The  particular  sentence  referring  to  Mr. 
Raymond-Barker  and  others  was  intended  as  an  acknow- 
ledgment for  information  courteously  afforded,  and  should 
have  been  entirely  separated  from  the  figures  themselves, 
which  refer  to  amplifiers  of  various  types  employed  by  a  large 
cable  administration.  Mr.  Raymond-Barker  ha^  been  good 
enough  to  show  me  recorder  slips  showing  100  per  cent,  increase 
of  working  speed,  results  attained,  as  he  says,  on  actual  cables. 
London.  Feb.  23.  H.  H.  Harrison. 


THE  ORGANISATION  OF  RESEARCH. 

TO    THE    EDITORS    OF   THE    ELECTRICIAN. 

May  I  beg  to  comment  on  your  note  regarding  Dr.  Fleming's 
Paper  on  "  The  Organisation  of  Research." 

1  am  sure  we  atl  regard  Dr.  Fleming  as  being  one  of  the 
master  minds  among   electrical   eugmeefs.     It  seems  to  me 
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tliat  there  are  two  things  necessary  in  regard  to  researrh. 
Firstly,  to  know  what  is  wanted,  and,  secondly,  to  find  the 
master  mind  which  will  solve  the  problem. 

The  question  of  State  aid  is  not  to  be  desired,  if  it  leads  to  a 
department  of  scientific  research  which  is  only  filled  by  place- 
seekers  who  have  obtained  notoriety  by  doing  one  thing  fairly 
well,  and  who  are  incapable  of  assimilating  all  the  facts  of 
chemistry,  electricity,  physics,  mathematics  and  engineering. 
I  suggest,  as  a  method  of  State  aid,  that  if  the  State  has  a 
j»i(ihlem  to  be  s<jlved,  then  a  suitable  reward  should  be  givej!  to 
anyone,  either  manufacturer,  mechanic  or  scientist,  in  the 
same  wav  that  £20,000  was  offered  for  the  first,  reliable  chrono- 
graph :  this  was  offered  by  the  State,  and  obtained  (after  the 
usual  State  delays)  by  Harrison  in  1701. 

Failing  State  aid  to  encourage  individual  genius,  then  tlie 
problem  becomes  <mc  for  those  who  are  interested  in  the 
solution  of  a  certain  problem,  and  it  is  up  against  these  to  see 
to  it  that  the  reward  is  sufficient  to  bring  out  the  right  solution 
from  the  right  man.  This  is  the  method  which  is  surviving, 
and  1  venture  to  say  that  more  problems  are  solved  by  manufac- 
turers than  will  ever  be  solved  by  any  research  department 
under  the  State.  Our  Institution  should  see  to  it  that  they  do 
llieir  share  in  this  work,  which  often  fails  })ecause  we  are  losing 
the  faculty  of  discrimination  and  lettijig  one  popular  invention 
influence  our  minds  in  preference  to  'M  really  scientific  pieces 
of  work. 

London,  Feb,  21.  Hv.  Tinsley. 

I'.S.  On  February  6th  I  attended  a  leading  church  at 
Croydon,  where  the  minister  was  Ix-littling  "  scientific  pro- 
gress," while  his  notes  were  illuminated  with  two  excellent 
wire  filament  lamps  ! 


CITY  AM)  criLDS  KX.\M1.\AT1()N  IN    •  WIRKMKNS 

WOHK.  ■ 

TO  T»IK  KDITORS  OK  THE  ELIit  TKll  l.VX. 

'■  Kicc'irii;  wircnicils  w(uk  '  concerns  not  only  wircmen.  l)ut 
also  a  much  greater  number  c(  people  who  are  intimately  cnn- 
cerned  with  and  interested  in  what  might  otherwise  be  termed 
"  everyday  electrical  applications."  Tlie.se  other  })eople  are 
conl.ract.iii-s,  foremen,  architects,  charge  electricians,  inspec- 
tors, builders,  clerks  of  works,  students  who  will  one  day  take 
up  niic  «if  these  callings,  and  many  <)t.hers. 

Tn  <|u<ite  another  writer  :  "  The  subje('t  deals  (or  should 
deal)  ((t)  with  t.lie  elementary  electrical  principles  involved  ; 
(h)  wit.li  ilie  hundred-and-one  kinds  of  consuming  devices  and 
a<cessorios  that  are  to  be  or  should  be  found  in  ordinary  elec- 
trical in.stillations  ;  (r)  with  the  simi>le  theciry  of  their  con- 
stru(  tion  and  working;  and  ('/)  with  the  various  methods  of 
'  wiring  t  lir-m  up.'  " 

Thr-  above  shows  the  fundamental  importNince  of  the  subject., 
and  t.he  City  (iuil(ls  report  for  !'.*!  1-15  jiroves  how  gro.ssly  it  is 
neglected  by  those  in  authority  in  some  <»f  our  colleges  and 
mdxMils. 

From  jt  2'>of  t  he  report  we  lind  that  "  eli'ct  rical  engineering  " 
was  taught  at  117  <'entres  last  .se.Hsioii.  and  "electric  wire- 
men's  wcrk  "  at  only  57.  Turning  to  j).  22.  we  find,  further, 
that  there  were  I. .'Ill  candidates  for  examination  in  "elec- 
trical engineering."  and  only  2.V)  in  "electric  wiring  work." 
Tin-  I, ."5 II  above  does  not.  include  tho.sr  taking  lelephonv.  t.ele 
graphv  and  electro-metallurgy.  Those  figures  indicate  a  verv 
t.op.Hy-tiirvv  condition  of  things,  and  ])n»vr  that  fundamental 
training  in  applied  electrical  work  is  to  a  great  extent  ignored 
by  tlio.se  wlif»sp  duty  it  is  to  foster  it.  P'or  every  student  who 
is  investigating  the  mysteries  of  dynnm«»  de.sigri.  «lt.<'rnafing- 
current  work.  transmis.sion  svst.ems.  ideetrical  in?*tniment 
making.  t,Vc..  there  should  surely  br  a  dozen  or  so  who  onlv 
desire  a  working  ae,t|uaintanre  with  everyday  elertriral 
iuat.t^»rs. 

It  would  be  al>surd.  of  ctnirse.  to  depreciate  the  \a\\iv  of  the 
subjects  included  under  "electrical  engineering  ""  in  the  Citv 
Guilds  syllabus.     But  it  worn?  quite  evident  froni  the  above 
quoted  figures  that  we  arc  paying  too  much  attention  to  what 


might  be  termed  exclusive  subjects,  and  neglecting  another 
subject  which,  if  properly  handled,  should  be  spreading  every- 
dav  electrical  knowledge  amongst  thousands  of  people.  This 
would  be  to  the  ultimate  benefit  of  the  whole  electrical  pro- 
fession and  industry. 

It  is  a  fact,  we  believe,  that  in  many  institutes  the  students, 
though  they  have  practical  tuition  in  jointing,  &c.,  are  not 
treated  to  lectures  based  on  the  "  electric  wiring  work " 
svllabus,  but  have  to  attend  the  elementary  electrical  engi- 
neering classes.     This,  obviously,  is  very  unsatisfactory. 

Had  things  not  been  as  they  are,  we  should  not,  perhaps, 
have  had  the  "  Wireless  World  "  saying  in  its  February  issue 
(p.  734:)  that  the  City  and  Guilds  of  Loudon  Institute  was  "  not 
reallv  very  well  known  !  "  A  rather  remarkable  statement, 
considering  it  has  been  carrying  on  its  work  for  about  35  years. 

Ajiologising  fer  the  length  of  this  communication. 

L(mdon.  Feb.  21.  A.  P.  Lundberg  &  Sons. 


EARTHING. 

TO    THE    EDITORS    OF    THE    ELECTRICIAX. 

Mav  I  describe  a  remarkable  case  of  earthing  which  occurred 
here  last  week,  and  which  may  be  of  interest  following  your 
articles  on  earth-plate  resistance  of  recent  date. 

The  main  steam  generator  here  of  50  kw.  output  at  125  volts 
direct  current,  supplies,  in  addition  to  other  apparatus,  a 
15  H.i'.  motor  for  driving  a  centrifugal  pump  for  irrigation 
purposes. 

On  the  31st  ultimo  it  was  reported  that  this  puaip  could  not 
Ije  .stopped  by  releasing  the  motor  starter  handle,  and  that  if 
stopped  at  the  main  switchboard  by  opening  the  circuit 
double-})ole  switch,  it  restarted  again  on  this  switch  being 
closed,  witli  the  starter  handle  siill  on  the  open  circuit,  and 
pumped  steadily,  taking  some  150  amperes  (about  50  per  cent, 
above  normal  full-load). 

After  uncou])ling  all  mains  from  the  .starter  switch,  the  motor 
again  ran  as  previously,  under,  it  will  be  allowed,  most  curious 
circumstances. 

Careful  testing  discovered  a  dead-earth  on  the  main  dynamo 
negative  brush  arm,  and  a  similar  one  on  the  interpcde  winding 
of  the  motor,  and  this  current  of  150  ampere^s  was  carried  by  the 
earth  about  200  yards  from  the  engine  house  to  the  river  bank. 

No  doubt  manv  cases  of  ob.scure  earthing  occur  to  your 
readers,  but  this,  in  my  opinion  and  experience,  is  extraordinary, 
both  machines  being  of  first-class  modern  construction  by  one 
of  the  best  Knglish  makers. 

(Jordon  College.  Khartoum.  Feb.  3.  S.  C.  Rhodes. 


SOME  FUTURE  POSSIBHITIES  IN  THE  DESIGN  OF 
INSTRUMENTS  FOR  MEASURING  ILLUMINATION. 


Last  Tuesday  evening  the  following  questions  were  sub- 
mitted for  discu.s.siou  at  a  meeting  of  the  Illuminating  Engineer- 
ing Society  :  — 

1.  What  ])<)HNi))U>  niotliods  ciin  you  suggest  for  niakiu>{  illuniiiiatiou 
|i|i<>t<im«'l<Ts  of  till'  onliiiary  ty|H>  (i.e..  tho.so  involvin;;  the  ii.se  of  a  com- 
puri.sdii  .Mn.ro'  uf  li^lit )  iiiorc  i-onvcnient  for  the  um-  of  the  pMicral  |nililic  T 

2.  What  are  the  |irosj»oots  of  making  a  satisfactory  instuui'.'nt  dojiciid- 
ingon    - 

(a)  The  principle  of  "extinction  "" — i.e.,  diminishing  the  illumination 
to  br  mca.sureil  until  some  small  object  just  Ix^comcs  invisHilo  to  the  eye  ? 

('»)  The  ol)scrvation  of  fine  tyix\  a  minimum  illumination  Iwing 
indicated  by  the  fact  of  fine  tyjic  W'coming  indistinguishable  when  xiowwl 
by  the  prevailing  illumination  at  the  ]>oint  studied  ? 

;t.  What  arc  the  jirosjx-cts  of  makin;:  satisfactory  instruments*  depend- 
ing  on  the  f<i||<iwing  physical  or  chemical  metho<ls — 

(rt)  The  use  of  .selenium  or  other  photo-electric  cells. 

('>)  The  Use  of  thermopiles  or  other  instruments  for  measuring  radiation 
with  or  without  a  suitable  solution  or  screen  for  absorbing  the  non- 
visible  rays. 

(<■)  The  diflfereiiee  in  e\j>,iiision  of  two  metallic  elements,  one  ]iolishe<l 
so  ii«  (to  reflect  .->  niaximoni  of  visible  light,  the  other  coated  with  an 
absorbcot  mat  black  material,  but  otherwise  similar. 
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(d)  The  use  of  photographic  methods,  such  as  the  darkening  of  light- 
sensitive  paper. 

4.  What  instances  can  be  quoted  of  the;  above  principles  being  used 
successfully  in  other  fields  of  photonietrj' — for  example,  in  records  of 
daylight  meteorological  observations,  determining  polar  curves,  observing 
fluctuations  in  the  light  given  by  various  lamps,  &c. 

5.  Are  you  aware  of  any  methods  which  could  conveniently  be  cm- 
ployed  in  the  design  of  instruments  to  indicate;  automatically  when  the 
illumination  in  an  interior  has  fallen  below  a  prescribed  minimum,  and 
an  increase  in  illumination  is  therefore  necessary  ? 

The  discussion  was  opened  by  Mr.  J.  8.  Dow,  who  gave  the  substance  of 
a  number  of  communications  which  had  been  received  from  the  follow- 
ing members  not  able  to  be  present  :— 

Mr.  A.  P.  Trotter  expressed  disbelief  in  the  value  of  extinction  as  a 
principle  for  photometers.  Such  devices  as  bolometers  could  be  used, 
l)ut  they  were  only  suitable  for  laboratories. 

Mr.  H.  T.  Harrison  thought  it  would  be  an  advantage  if  the  eyepiece 
could  be  suppressed  in  instruments  for  general  public  use.  He  regarded 
the  extinction  principle  as  one  that  was  possible,  but  disapproved  of  fine 
type  for  photometric  purposes.  Selenium  in  his  experience  was  un- 
satisfactory. 

Prof.  E.  W.  Marchant  thought  it  was  desirable  to  fit  voltmeters  to 
illumination  photometers  so  as  to  show  whether  the  accumulators  were 
in  good  condition,  and  thus  to  permit  correction  when  necessary.  He 
forwarded  a  diagram  showing  how  Mr.  C.  J.  Turner,  of  Hoylake,  used 
selenium  for  the  purpose  of  controlling  street  lighting. 

Mr.  P.  Waldram  thought  that  something  practically  useful  might  be 
developed  on  the  lines  of  sensitised  paper  photometers. 

Prof.  Fery  sent  a  description  of  an  instrument  which  he  had  devised, 
based  upon  a  thermopile. 

Lastly  Mr.  H.  E.  Ives  stated  that  he  had  been  developing  photo- 
electric cells  in  which  the  current  obtained  was  projwrtional  to  the 
illumination.  So  far,  however,  there  wei-e  considerable  divergencies 
between  one  cell  and  another.  He  thought  it  was  possible  to  use  a  current 
amplifier  for  rendering  photometric  instruments  more  sensitive. 
A  number  of  speakers  took  part  in  the  discussion  that  followed. 
Mr.  A.  CuNNiNGTON  described  an  attachment  for  holding  a  white  card 
at  a  definite  distance  from  a  hand  illumination  photometer  so  as  to 
avoid  the  moving  about  of  a  tripod  when  taking  a  number  of  readings 
over  an  area.  He  also  showed  an  illumination  gauge  having  eight 
standards  of  illumination  from  0.05  up  to  10  ft.  candles.  This  was  a 
portable  device,  and  was  useful  for  the  rapid  judging  of  illumination. 
In  his  opinion  a  photometer  should  not  be  too  complicated.  Some  of  the 
photometers  advertised  were  more  like  a  laboratory  in  miniature  than  a 
simple  portable  apparatus.  He  thought  that  something  might  be  done 
on  the  extinction  principle,  and  he  showed  a  rough  instrument  devised 
from  this  point  of  view. 

Mr.  J.  M.  G.  Trezise  showed  some  extremely  small  and  ingenious 
portable  illumination  photometers  which  he  had  constructed,  and  also 
photometer  screens  which  showed  remarkably  good  results.  In  devising 
these  screens  he  had  found  it  difficult  to  get  uniform  illumination  through- 
out the  area.  He  had  found  that  for  this  purpose  opal  glass  illuminated 
on  the  face,  but  viewed  on  edge,  gave  much  the  best  results,  the  illumina- 
tion being  quite  uniform. 

Mr.  Walsh  thought  that  selenium  must  be  disregarded,  but  that  some- 
thirg  might  be  done  with  photo-electric  cells  or  with  thermopiles.  He 
gave  an  outUne  of  photo-electric  cell  action  and  described  some  light 
filters. 

Mr.  F.  J.  W.  Whipple  described  the  instruments  used  in  meteorolo- 
gical work  for  measuring  the  intensity  of  sunshine,  as  it  might  be  that 
similar  principles  could  be  used.  One  method  depended  on  the  use  of 
two  metal  strips,  one  being  heated  by  the  sunlight  and  the  other  by 
passing  a  current  through  it  of  such  a  value  as  to  give  an  equal  expansion. 
Such  an  instrument  had  the  objection  that  it  was  .slow,  but  this  difficulty 
was  got  over  in  the  Michelson  bimetallic  instrument  which  was  extremely 
rapid  in  its  indications. 

Mr.  G.  L.  Addenbrook  referred  to  the  dielectric  properties  of  seleni^an 
and  the  fact  that  commercial  specimens  contained  considerable  im- 
purities. Light  action  seemed  to  be  due  to  these  impurities,  and,  there- 
fore, it  would  be  difficult  to  obtain  definite  standards  based  on  this 
material. 

Mr.  W.  R.  Cooper  outlined  the  properties  of  selenium,  which  rendered 
it  difficult  to  use  the  substance  for  photometric  work.  It  was  essential 
that  it  should  be  calibrated  and  used  only  for  illuminations  of  the  same 
quality.  It  seemed  to  him  that  much  more  quantitative  work  was 
necessary  before  definite  selenium  resistances  could  be  obtained.  Although 
there  were  difficulties  in  using  selenium  as  a  direct  measuring  instrument, 
it  might  possibly  be  u.sed  as  a  detector  in  balancing  illuminations.  Its 
use  as  an  indicator,  when  continually  exposed,  did  not  seem  to  be 
possible  except  for  indicating  between  wide  limits.  He  objected  to  the 
view  of  Mr.  Addenbrook  that  the  light  action  of  selenium  was  due  to 
impurities,  as  this  idea  was  entirely  contrary  to  all  recent  work.  With 
regard  to  the  use  of  a  voltmeter  on  illumination  photometers,  it  must  be 
remembered  that  a  small  voltmeter  would  not  show  easily  a  difference 
of  1  per  cent,  and  that  this  difference  would  mean  several  per  cent, 
va'-iation  in  the  illumination. 

Mr.  GooDENOUGH,  the  Chairman,  was  glad  to  .see  that  the  discussion 
had  fully  justified  the  programme.  The  measurement  of  illumination 
was  very  important  if  legal  penalties  were  to  be  made  dependent  iipon  it. 
Mr.  L.  Gaster  mentioned  that  Ruhmer  had  found  no  difficulty  in  puri- 
fying  selenium.  As  regards  accuracy  we  must  not  expect  too  great  an 
accuracy  from  portable  apparatus. 


PHYSICAL  SOCIETY. 


The  annual  general  meeting  was  lifcld  on  February  II  at  the 
Imperial  College  of  Science,  Dr.  A.  Russell,  M.A.,  Vice-President, 
in  the  Chair. 

The  follow  ing  is  the  list  of  officeni  elected  f^r  the  ensuing  year  : — 

President  :  C.  Vernon  Boys,  F.R.S. 

Vice-Presidents  (who  have  filled  the  office  of  President)  :  Prof.  G.  C. 
Foster,  F.R.S..  Prof.  R.  B.  Clifton,  M.A.,  F.R.S.,  Prof  A.  W.  Reinold, 
C.B.,  M  A.,  F.R.S.,  Sir  \V.  de  W.  Abnev,  R.E.,  K.C.B.,  D.C.L.,  F.R.S.. 
Prin.  Sir  Oliver  J.  Lodge,  D.So.,  F.R.S.,  Prof.  S.  P.  Thomp.son,  D.Sc., 
F.R.S.,  R.  T.jGlazebrook.  D.Sc.,  F.R.S.,  Prof.  J.  Perrv.  D.Sh., 
F.R.S.,  C.\(;hree,  ScD.,  F.R.S.,  Prof.  H.  L.  Callendar,  M.A.,  F.R.S., 
Prof.  A.  Schuster,  Ph.D.,  F.R.S.,  Sir  J.  J.  Thomson,  O.M.,  D.Sc., 
F.R.S. 

®  Vice-Presidents  :  W.  R.  Cooper,  M.A.,  B.Sc.,  F.  E.  Smith,  S.  \\.  .]. 
Smith,  M.A.,  D.Sc,  F.R.S.,  W.  IZ.  Sumpner,  D.Sc. 

Secretaries  :  W.  Eccles,  D.Sc,  R.  S.  Willows,  M.A.,  D.Sc  Foreign 
Secretary  :  R.  T.  Glazebrook,  D.Sc,  F.R.S.  Treasurer  :  \V. 
Ouddell,  F.R.S.  Librarian  :  S.  W.  J.  Smith,  M.A.,  D.Sc,  F.R.S. 
Other  Members  of  Council :  H.  S.  Allen,  :\I.A.,  D.Sc,  Prof.  W.  H. 
Brage,  M.A.,  F.R.S.,  S.  D.  Chalmers,  M.A.,  Prof.  G.  W.  O.  Howe, 
D.Sc."^  Prof.  J.  W.  Nicholson,  M.A.,  D.Sc,  C.  C.  Paterson,  C.  E.  S. 
Phillips,  F.R.S.E.,  Prof.  O.  W.  Richardson,  M.A.,  D.Sc,  F.R.S.,  G. 
F.  C.  Searle,  Sc.D.,  F.R.S  ,  F.  J.  W.  Whipple,  M.A. 

At  the  conclusion  of  the  general  bu.siness  the  chair  was  taken  by 
the  President,  Prof.  C.  V.  Boys,  F.R.S.,  and  an  ordinary  meeting 
was  held.     A  Paper 

"  On  a  General  Bridge  Method  for  Comparing  the  Mutual  Induc- 
tance between  Two  Coils  with  the  Self-inductance  of  One  of  Them," 

was  read  by  Prof.  C.  H.  Lees,  F.R.S. 

It  is  shown  that  the  self-inductance  Z  of  a  coil  of  resistance  S  may 
be  compared  with  the  mutual  inductance  3/  between  the  coil  and 
another  by  making  the  iirst  coil  one  arm  of  a  bridge,  PQBS,  of  which 
the  second  coil  and  a  resistance  U+V  in  series  form  one  diagonal, 
the  galvanometer  forming  the  other.  The  cell  is  connected  through  a 
key  to  the  point  of  contact  of  U  and  V.  When  the  steady  balance 
has  been  obtained  U  or  V  can  be  varied  so^as  to  get  an  induction 
balance  for  any  value  of  L/M  without  P.  Q,  R  or  S  having  to  be 
changed.     Then  L/M=  -  |  Q+S+(i  +  QlP)  V]  {T+  U). 

Dr.  A.  Russell  said  that  the  author's  arrangement  was  a  great  im- 
provement on  Maxwell's  original  method.  As  a  student  at  the  Cavendish 
laboratory  he  had  experienced  great  difficulty  with  that  method.  The 
greatly  increased  accuracy  in  inductance  measurements  due  to  the  use  of 
vibration  galvanometers  had  led  to  neglect  of  the  older  methods,  bi.t 
some  of  them  would  be  useful  in  special  cases.  He  asked  the  author  why 
in  his  final  formula  he  had  made  the  mutual  inductance  negative. 

Principal  Skinner  said  that  be  had  also  found  difficulty  with  Maxwell's 
mcthcd,  and  congratulated  Prof.  Lees  on  the  simplicity  of  the  apparatus 
required  in  his  modification. 

Mr.  W.  DuDDELL  welcomed  an  addition  to  the  methods  of  measuring 
inductance.  The  more  alternative  methods  available  for  checking 
results  the  better. 

Prof.  Howe  suggested  that  T  and  N  should  be  inserted  in  the  figures  as 
well  as  in  the  text.  He  thought  figures  2  and  3  should  be  drawn  in  a 
similar  way  to  show  their  close  correspondence. 

The  President  said  that  he  had  always  experienced  trouble  in  obtain- 
ing a  balance  with  Maxwell's  anangement,  and  he  was  relieved  to  find 
that  similar  difficulty  had  been  experienced  by  workers  in  the  Cavendish 
Laboratory. 

The  Author,  in  reply,  said  he  had  simply  followed  Maxwell  with  regard 
to  the  negative  sign  of  the  mutual  inductance.  He  would  be  pleased  to 
make  the  alterations  to  figure  3  suggested  by  Prof.  Howe. 

A  Paper  on 

"An  Enclosed  Cadmium-Vapour  Lamp  " 

was  read  by  Dr.  H.  J.  S.  Sand. 

The  lamp  shown  was  similar  in  geiieral  principle  to  the  well-knowit 
mercury  lamp.  I*  is  constructed  of  quartz  glass.  To  start  the 
lamp  the  metal  is  melted  by  means  of  a  bimsen  burner,  and  the  arc 
struck  by  tilting.  Before  introduction  into  the  lamp  the  metal  is 
freed  from  oxide  and  dissolved  gases  by  a  special  process  of  filtration 
while  at  the  pump.  It  is  prevented  from  adhering  to  the  glass, 
which  might  lead  to  fracture,  by  the  presence  of  a  small  amount  of  a 
loose  powder  in  the  lamp.  The  lamp  gives  a  powerfiU  light,  and  once 
started  will  continue  burning  indefinitely. 

Dr.  J.  A.  Harker  mentioned  that  when  Benoit  and  Michelson  were 
performing  their  celebrated  experiments  on  the  lengthof  the  metre  in 
terras  of  the  wave-length  of  light  it  was  necessary  to  make  up  a  large 
number  of  cadmium  vacuum  tubes.     One  of  thes(>  onlv  lasted  about  one 
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lUy.  Tho  light  was  incomparably  poorer  than  that  given  by  theauthors 
lamp,  and  the  windows  were  co'nstanlly  becoming  obscured  with  con- 
df'nsf-d  metal.  •  •  ' 

Dr.  K.  S.  Willows  said  he  had  seen  this  lamp  working  satisfactonly 
for  four  or  five  hours  on  end.  For  diffraction  e.vjjeriments  it  wa-;  of  the 
greatest  importance  to  have  really  strong  sources  of  monochromatic  light. 
With  Kuitahie  filte-s  the  cadmium  lamp  would  prove  e.xtremely  useful  for 

t-UCh  J)li!J)0:s"K. 

l)T.  T.  .M.  LowRV.  in  a  written  communication  which  was  read  by  the 
secretarv,  expressed  a  liigh  opinion  of  the  utility  of  the  cadmium  arc 
lamj).  He  ha<l  usefl  on-  of  Dr.  Sands  lamps  ff)r  over  a  year,  and  for 
laboratory  purpose's  th<rf  was  n<»  jiarticular  in  which  it  could  be  improved. 
Five  years  of  additional  experi<nce  had  confirmed  the  conclusion  which 
he  had  com"  to  in  HK»!i.  that  the  best  series  of  lines  for  exploring  a!!  th'' 
chief  regions  of  the  visible  spectrum  is  obtained  by  combining  the  arc 
sjKrct'-a  of  mercury  and  cadmium  with  th"  flame  sjx-ctra  of  lithium 
and  sodium.     The  comitlete  6<;ricfl  Of  lines  was  as  follows  : 

Li.  6708;    Cd,  fU3S;     Na.  5S9.3  ;     Hg.  '^;55J]  }   Hg.  5401 ;    Cd.  .5(.8r,: 

rd,4WX};  rd,4078,  llg.  4:158.  His  own  experiments  on  the  production 
of  a  strong  cadmium  spr-ctrum  ha<l  been  described  elwwherc,  and  if.  as  lie 
iK-lieved.  th'^se  had  heliK-d  to  stimulate  Dr.  Sand  in  his  endeavour  to 
produce  a  practif  a!  arc,  their  imblieation  iiad  b«-en  even  ni<ire  fully  justi- 
fied t'la-i  h"  had  hofx-d. 

Th'-  I'resiue.n  r  asked  if  the  cadmium  vajKJur  arc  actcii  as  a  rectifier  in 
the  same  way  as  the  mercury  are. 

'I' wo  slides  were  shown  by  I>r.  S.  Rrss.  The  first  of  these  sluiwed 
the  ultnt  violet  H|)ectruni  of  the  Simpson  are.  compared  with  that  of 
earbon.  This  are  is  a  very  strong  .source  of  ultra  \iolet  light,  giving 
a  practically  eontinnous  spectrum  witli  all  but  very  short  exposures. 
With  a  short  exposure  the  lines  are  .seen  to  Ix'  very  close  together,  and 
to  lx»  Iteautifiilly  graded  in  intensity.  The  electrodes  are  miid  to  be 
made  from  Wolframite,  the  chief  constituent  of  which  is  tungsten. 
The  next  slide  showed  the  ultra  violet  spectrum  of  pure  tungsten 
compared  with  the  Sinifwon  arc.  From  this  it  was  evident  that  the 
spectrum  of  the  latter  was  almost  wholly  due  to  tungsten. 


LEGAL  INTELLIGENCE. 


Grocott  V.  Lovatt  and  Another. 

At  th'^  iStaffordahire  .\s«i7.es  hurt  week,  liefore  .Mr.  .lustice  .Avory  and  a 
jury.  Mr.  K.  T.  (Jrocr)ft.  trading  as  Uaskeli  &  tJrocott.  manufacturers  of 
elcftrical  earthenware  fittings,  brought  an  action  against  Jospt'h  Lovatt. 
general  .•^.-cr't ary,  and  .labe/.  Booth,  organiser  of  the  National  .\malga- 
mat.-<l  SiK  i  -ty  of  .Male  and  Fcmiile  Potterv  Workers,  to  recover  damages 
forlihcl. 

Mr.  (}R\n.\M  said  th"^  alleged  libel  was  contained  in  a  handbill  issued 
on  -May  'ifi  last.  In  that  month  there  was  eoitsiderable  agitation  all  over 
the  <-oimtry  for  an  advance  in  wagrs  on  account  fif  the  increased  cost  of 
living,  and  <m  .May  7  Mr.  I/ovatt.  general  secretarv  of  the  union,  wrote  to 
filniiit  ill's  firni  -staling  h<'  was  instructed  by  the  operatives  to  ask  for  an 
(idx'iiiice  of  10  piT  cent,  in  wag's  to  all  daywaue  and  piece  workers  on 
ncconnt  of  the  increasinl  cost  of  commodities.  That  appeared  to  be  n 
^/fMi  "iii.n,  interference  lu-tween  .Mr.  (Irocott  and  his  workjjcople  becaus" 
th  'y  of  them  belonged  to  a  special  union  which  looked  after  the 

intii  -^1  -  <•]  th^ir  particular  branch  fif  the  trade.  Plaintiff  took  no  notice 
of  the  letter  or  of  a  similar  letter  written  a  little  lat:T.  in  which  it  was 
stated  thul  the  mannfacliirers  had  agreed  to  p;iy  a  l>'iniis  of  7J,  per  cent. 
Hecognising  the  general  demand  for  an  incre;ise  <>f  wa):es  as  In-jng  a  just 
<tne.  .Mr.  (InH'ott,  in  conimon  with  most  other  employers  in  the  district. 
grantwl  of  his  own  aoenrd  n  war  bfmns  of  7 J  per  cent,  to  his  employes,  and 
paid  it  f»'r  the  first  time  upon  .May  22  for  the  week  beginning  May  l.'i. 

Thn*«'  ''  ■        ■    ,    j  ,,„f,j,i,.  (•  ;  J      |(  p,,p 

vened  -^  to  lie  li  .  was  the  7'. 

per  rent,  war  bon>i!>,  BHfi  niided.  If  you  nn*  anxjoiin  to  secure  tlie  war 
iHrnnH  attenti  this  me4'ling.  You  can  only  r)btftin  it  by  joining  ti»is 
siH'ipty.     Now  iH  the  time  to  join." 

Mr.  Mii.w\un  (for  defendant )  asked  the  jury  to  soy  that  th.'fe  WnH  no 
lil)el  and  no  intention  to  lilK-l  piaintdl.  liii*  clients  hail  no  knouled^'c  of 
(he  liMMilbdl. 

The  .h  iMiK.  in  sunnning  up.  said  Ww  jury  knew  how  dangerous  it  was 
in  lliese  ilays  when  th<*  n«lntion.i«  l»otwe«-n  employers  and  «MMji|ovctl  were 
drlicate  lo  ruffle  or  distiirb  relations  between  masters  anil  men  which 
were  amicable.  In  that  ca*>  there  n)>|M-are<l  ti>  l>e  iw>  ground  for  the 
im]»itation  alleg.-il,  bei-aiwe  plaintiff  \»  :i       '        '     :  the  war  bonus 

wh'-n  Hie  han<H>ill  «ax  i'»"iii<d.  !omI  that  '  mxc  Is—u  ««rer- 

tniiied  from  any  "f  plai 

The   jurv  fi'turned  a  'i3.  and  as«eMed  the  ditin:ii-e«    it 

C2t^i 


Farroll  v.  Bloxam. 

The  venue  of  this  rtction.  which  is  Immyht  by  Mr.  A.  B.  F«rrell.  late 
,rr»iilenl  <nn»<'>intrndent  o(  the  Iddfast  electricity  supply  station.  agaiuHt 


the  city  electrical  engineer.  11 :  T.  W.  Bloxam.  for  alleged  slander,  has 
been  changed  from  the  High  Coiu-t,  Dublin,  to  the  county  of  Antrim. 


£0  Float  Electric  Co.  (Ltd) — A  debenture  holder's  action  by  Chas. 
Joseph  Wild  Blundell  agaiast  this  company  was  mentioned  to  Mr.  Jastice 
Neville  on  Feb.  18,  upon  a  motion  by  plaintiff  for  the  appointment  of  a 
rec-eiver. 

Mr.  JENKiKr;,  K.C,  said  his  client  was  now  the  onlj'  debenture  holder. 
He  had  been  financing  the  company  and  the  interest  was  long  overdue. 
The  business  was  that  of  manufacturing  electric  lamps,  but  it  had  not 
iKt-n  profit  able.  According  to  the  evidence  there  were  pending  contracts 
which  might  show  a  profit  if  completed,  but  it  was  doubtful.  Under 
these  circumstances  the  appointment  of  a  manager  was  not  asked  for. 

His  Lordship  appointed  a  receiver  to  whom  he  gavo  liberty  to  complete 
any  pending  contracts  that  he  thought  it  desirable  to  complete. 


PATENT   RECORD. 


SPECIFICATIONS  PUBLISHED. 

The  foHoiving  abstract  jrom  some  of  the  specificatioKs  recently  published  have  ban 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor,  Chartered  Patent  Agerris, 
70  and  72,  Chancery-lam,  London,  W.C. 

Whenever  the  date  applied  tor  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1915  Specifications. 
722  SiEMENs-ScHUCKERTWERKE  Ges.    Safety  devices  or  vacuum  relays  for  electric 
circuits.     (16/1/14.     Patent  of  addition  not  granted.) 
A  safety  device  or  vacuum  relay  for  electric  circuits  in  which  the  vacuum  tube  in 
a  relay  circuit  is  under  the  influence  of  a  magnetic  field  due  to  the  current  in  the  con- 
ductor which  is  to  be  protected,  and  in  which  parts  are  so  adjusted  that  the  current 
in  the  relay  circuit  is  only  allowed  to  pass  through  the  vacuum  tube  or  is  only  inter- 
rupted when  the  conductor  current  rises  above  or  falls  below  the  desired  limit. 
1 .093  Stone  &  Co.  &  Darker.    Regulation  or  control  of  electric  currents. 
1.346  WAGNER.     Insulation  of  telephone  cables.     (20,1/14.) 

1.470  Relay  Automatic  Telephone  Co.,  formerly  Betl'LAnder  Automatic  Tele- 
phone Co.  &  Aitken.     Automatic  and  semi-automatic  telephone  systems. 
1,525  Joel.    Construction  of  electric  batteries. 
1.641  Webber  &  Standard  Time  Co.     Electrically-driven  clocks. 
1 ,670  S.\MUEL.     Treatment  of  air  or  a  gas  with  an  electric  arc. 
2.388  Fairweather.    (Wallace  Novelty  Co.)     Portable  electric  lamps,  3,442,    Cecrg 

Mendheim  (Firm  of).    Manufactureof  carbon  electrodes.    (4/3/14.) 
4.046  LuHDBSRG,  LuNDBERG.  LuKDBERG  &  IPegg.     Electrical  switchcs. 
4.348  Eastern  Telegraph  Co.  &  Gardiner.    Telegraphy. 

The  combination  in  a  telegraphic  transmitting  station  of  two  polarised  relays  which 
act  as  a  pole  charger  for  the  signalling  battery,  one  relay  being  operated  by  th« 
depression  of  the  l^orse  signalling  key  and  the  other  by  its  release  after  a  signal  has 
been  sent. 
5,076  Boot  &  ScouRFiELD.     Electric  signalling  systems  for  use  on  railways. 
6.807  B.T.-H.  Co.    (G.E.  Co.)    Stereoscopic  X-ray  apparatus. 

Two  rectifying  X-ray  tubes  are  employed,  these  tubes  being  directly  and  oppositely 
connected  to  a  source  of  alternating  current  without  the  provision  of  any  auxiliary 
contact-making  apparatus,  so  that  each  will  receive  alternately  impulses  of  current, 
7.(X)6  Marks.     (Landers.  Frary  &  Clark.)     Electrical  toasting  devices. 
7.433  McKiNNON.     Electric  air  heater. 

7. 554  Railing.  Garrard  &  Searle.    (Combined  electric  switches  and  plugs. 
9.915  S».M-JEL  Slingo,  Gunton  &  Douglas.     Brake  for  elecrically-propelled    vehicles. 

(Divided  application  on  15.539/14.     28  1,15.) 
11.375  Graham.    Means  for  the  production  of  sound  by  electromagnetically-operated 
diaphragms. 


Use  of  Low-Grade  Fuel. — Mr.  R.  H.  Fernald,  in  a  technica 
Paper  of  tlic  Hureau  of  Mines,  U.S.A.,  entitled  "  Notes  on  the 
Use  of  Low-grade  Fuel  in  Europe."  states  that  the  Bureau,  by 
means  of  inv^.'^tifiation,  is  endeavouring  t^  prolong  the  life  of 
tlie  nation's  supply  of  high-grade  fuel  liy  lessening  present 
waste  and  by  bringing  about  a  wider  utilisation  of  fuels  now 
neglected. 

.\n  aftemjit  was  inad(>  to  p'opur"  in  Europe  during  1914  definite 
infi  -mation  on  the  utili'atirn  of  high  ash  coals,  wood  n>fu»e.  recovery  of 
by-j>  oduct.-;.  the  deve|o])inents  in  the  u<e  of  jK-at.  results  of  low  tem- 
jM-'-atu'e  ilistillatiin.  the  ]iossiliilities  of  the  slagging  tyjx^  of  gas  ]>rodueer. 
and  the  «»«•  of  powd<'rcd  fuel.  Owing  to  the  outbreak  of  war  the  notes 
B'c  in<-oiuplete.  but  indicate  the  trend  of  some  im]iortant  fuel  problems. 
One  w<dl  known  engineer  beli<'ved  the  problem  should  l>e  solved  by  the 
erononiii-al  use  <>f  high-g^ade  fuels,  and  he  considered  ]><iwdcred  fuel 
a*  a  ]i-oir,ixinj{  solution.  Samples  of  collii-ry  refuse  gave  aliout  5.400 
r.  ■;  h  iMiit"*  per  11).  The  pieilucer  gas  from  refusi^  heaps  ga\-e  about 
I i  .00(1  units,  coke  breeze  gave  fl.oiw.  As  reganls  the  use  of  rt^fuse. 
t«f>veral  manufacturers  of  gas  producers  report  RuccessfuUy  u.sing  wood 
shavings,  sawdust.  cofTe»^  husks,  rice  husks,  straw  and  spent  bark  tan. 
Tb<'  ft  Ilowiiig  civcs  the  lbs.  jxT  hors<'-)><j\\er-hour  for  some  materials: 
Salmon  gun  2:?.  .Inrrah  shavings  2-4.  siK-nt  bark  tan  :M:».  pirn-  shavings 
'.!  .11 .  Plants  using  siiwmUl  nfusc  find  that  the  cost  of  a  hor.se -]K>wpr -hour 
uwiuding  wages  is0112d.  for  Cypress  wa.sto,  the  waste  lieing  gasified. 
II"  n-fc-v  to  low.temjK"ratun>  distillation  in  England. eannel  coal,  ^hale 
lugh  a»»h  coal,  peat  ami  even  sewage  shulge  IvMng  use<l.  the  residue  frcmi 
th<    last    ni.ii<  rial    lieing   an   excellent    fertiliser.     Samp'  d    gave 

'.t.<MH1  10   I'J.ooti  RTh.V.   ]x'r  lb.     The  manager  of  a  A\  ■  1  plant 

stated  thn'  '>'>  was  using  refiiso  coal  containing  25  per  cent,  ash — a  mixture 
of  colliery  and  coke  dusL  Tests  showed  the  boilers  to  Ik*  working  with 
T.'j  per  rent,  efficiency,  and  although  they  had  only  lioen  running  a  short 
lime  the  indicati<^n<«')')^l•nted  towards  success. 
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COMMERCIAL  TOPICS. 


w,.     ,  .    „       .        As  a  number  of  companies  have  now  issued 
e      IC  ^     pp  y      tbeir  reports  on  the  past  j^ear's  working,  it  is 

.     ..Q.,r  possible  to  form  an  estimate  of  the  effect  of  the 

\va,r  upon  the  various  branches  of  the  industry. 
Naturally,  the  lighting  restrictions,  the  obstacles  to  the  connection  of 
new  consum.ers  a,nd  the  high  prices  of  coal  and  other  materials  have 
adversely  affected  most  electric  supply  companies,  even  those  with  a 
large  power  load.  For  instance,  the  profit  of  the  London  Electric 
Supply  Corporation  was  only  £77,688,  against  £93,234  in  1914, 
although  nearly  4i million  more  units  were  sold  than  in  the  previous 
year.  The  total  costs  of  the  company  for  1915  were  0"64d.  per  unit 
sold  (against  0"50d.),  the  increase  being  due  to  the  great  advance  in 
the  price  of  ccal  and  wages.  There  was  a  satisfactory  increase  of  11 
per  cent,  in  the  power  supplied  for  traction,  power  and  mdustrial, 
and  but  for  this  fact  the  results  of  the  year's  working  would  not 
be  so  good.  Nearly  all  the  other  London  supply  companies,  in- 
cludmg  the  Westminster,  St.  James'  &  Pall  Mall,  Netting  Hill, 
Chelsea  and  Kensington  &  Knightsbridge  Companies,  have  a  similar 
tale  to  tell,  namely,  reduced  net'  pl"ofits  and  a  slight  drop  in  the 
ordinary  dividend  owing  to  the  increased  cost  of  coal,  higher  wages, 
allowances  made  to  men  serving  with  the  Colours,  &c.  As  all  these 
companies  are  sound,  well-managed  concerns,  it  only  requires  a 
return  to  peace  conditions  to  enable  them  to  resume  their  old 
dividend-paying  basis.  An  exception  to  the  general  rule  is 
provided  by  the  South  Metropolitan  Electric  Light  &  Power  Co., 
whose  credit  balance  for  1915  is  £49,190  against  £43,054,  and  is  able 
to  pay  a  dividend  of  4  per  cent,  on  the  ordinary  shares  against  nU  in 
1914.  The  Company  reports  the  connection' of  over  300  new  con- 
•sumers  and  a  large  development  of  the  power  load.  Some  of  the 
provincial  electric  supply  companies,  especially  those  in  industrial 
areas,  have  also  had  a  satisfactory  year's  working.  The  Yorkshire 
Electric  Power  Co.  has  had  a  fairly  good  year,  with  increased  demand 
for  power  from  collieries,  mills,  &c.,  and  its  subsidiaiy,  the  Electrical 
Distribution  of  Yorkshire,  is  able  to  pay  the  same  dividend  as  in 
1914  and  to  strengthen  its  position.  The  Newcastle  companies 
arc  in  a  similarly  happy  condition. 

*         *         *         * 

TV>    c  •*•  Vi  "^^^  Second  British  Industries  Fair  was  opened 

The  Britisft  jj^  ^^g  Victoria  and  Albert  Museum,  South  Ken- 

IMustries  l-air.      Kington,  London,  S.W.,  on  February  21st,  and 

wUl  remain  open  till  March  3rd.     In  order  to  avoid  interference  with 

the  production  of  munitions  of  Avar,  exhibits  at  this  year's  Fair  have 

been    carefully    limited    to    the    following    trades :    Printing    and 

stationery  ;   china,  earthenware  and  glass  ;   fancy  goods  ;   and  toys. 

Exhibitors  have  been  obliged  to  obtain  permission  to  exhibit  from 

any  Government  departments  with  which  they  have  contracts. 

About  100,000  invitations  to  the  Fair  have   been  issued  bj-  the 


Board  of  Trade  to  wholesale  bu\ers  in  this  country  and  abroad. 
Of  these  over  20,000  were  sent  out  to  oversea  firms  some  time  ago, 
and  further  invitations  were  distributed  by  British  Consuls  and  Trade 
Commissioners.  Wholesale  buyers  in  the  trades  in  question  who 
have  not  received  invitations  should  apply  to  the  Board  of  Trade, 
British  Industries  Fair,  .32,  Cheapside,  London,  E.C. 

Successful  as  last  year's  Fair  was  from  the  point  of  view  of  ex- 
hibitors and  buyers  alike,  this  year's  Fair  promises  to  bo  equally 
successful,  as  the  trades  included  are  well  represented.  It  is  antici- 
pated that  one  of  the  most  interesting  and  useful  features  of  the  Fair 
will  be  the  inclusion  among  the  exhibits  of  excellent  specimens  of 
articles  resembling  those  which  Germany  used  to  supply  in  large 
quantities  both  to  this  country  and  oversea  markets.  Notwith- 
standing the  demand  on  many  works  for  the  manufacture  of  muni- 
tions, it  is  satisfactory  to  note  that  British  manufacturers  as  a  whole 
are  becoming  alert  to  the  extensive  markets  open  to  them,  pro- 
viding the  necessary  attention  is  paid  to  the  question  of  cheapness, 
design,  colour,  utility  and  so  forth.  There  is  plenty  of  evidence  that 
plans  are  being  laid  with  enterprise  and  discretion  to  extend  business 
on  the  cessation  of  hostilities.  Arrangements  similar  to  last  year's 
are  being  made  for  the  assistance  of  buyers.  Interpreters  are  pro- 
vided, there  are  Board  of  Trade  officers  in  the  different  sections  at 
which  trade  inquiries  can  be  made,  special  provision  has  been  made 
for  writing  and  reading  purposes,  and  a  large  smoking  room  and 

lounge  has  been  erected  in  the  quadrangle. 

*         *         *         * 

_     ,.         ...  It  is  announced  that  Sir  Edwin  Cornwall,  M. P., 

fh    t5"^        a  ^^^  '^^^^  appointed  a  member  of  the  Advisory 

tne  linemy  ACl.       Committee   in    connection   with   the   Trading 

with  the  Enemy  Amendment  Act,  in  place  of  Sir  Geo.  Croydon 

Marks,  M.P.,  who  finds  himself  vmable  to  serve  on  the  Committee. 


Battery 
Locomotives. 


In  "  Electric  Vehicle  Progress  "  this  week  we 
describe  an  interesting  application  of  the  elec- 
tric battery  for  haulage  purposes.  The  diffi- 
culties in  the  labour  market  are  compelling  many  industrial  under- 
takings concerned  with  efficient  haulage  to  adopt  de%-ices  which  can 
be  entrusted  to  unskilled  labour  for  their  operation.  The  battery 
locomotive  for  shunting  purposes  is  a  case  in  point.  It  wiU  be 
noticed  that  it  has  proved  its  superiority  during  12  months'  service 
over  capstans,  hoists  and  similar  apparatus  for  the  shmiting  and 
marshalling  of  wagons  in  a  railway  goods  yard.  The  work  required 
by  the  Midland  Railway  Co.  is,  we  believe,  typical  of  himdreds  of 
goods  yards  in  different  parts  of  the  countn,-,  and  the  introduction 
of  the  battery  locomotive  for  this  class  of  service  may  be  regarded 
as  but  the  beginning  of  an  important  development  in  accumulator 
traction.  Both  the  Midland  Railway  Co.,  who  have  initiated  this 
important  step,  and  the  It.P.  Battery  Co.,  who  have  been  responsible 
for  the  electrical  equipment  of  the  locomotive  in  question,  are  to  be 
congratulated  upon  the  results  obtained.  We  expect  to  see  a  niunber 
of  similar  locomotives  put  into  ser\4ce  in  this  country  in  tho  imme 

diate  future. 

*         *         *         * 

_,,..,         ,  There  is  a  note  of  distress  rimning  through  the 

Electricity  and  j^^^  ^^^^^.^  ^^  ^j^^  Consolidated  Gas  Co.  of  New 

Gas  Consumption  y^j.j^  j^  appears  '■  hat  the  combined  sales  of 
in  New  York.  ^^^  ^^y  the  company  and  its  affiliated  companies 

amounted  in  1915  to  1.213,329,998  cubic  ft.  less  than  in  1914.  or  a 
loss  of  4- 12  per  cent.  The  gas  sales  of  the  Consolidated  Company 
fell  off  by  502  per  cent.,  and  in  Manhattan  there  was  a  drop  of  5-38 
per  cent.'  The  president  (.Mr.  t^eo.  B.  Corteyou)  assigns  the  following 
reasons  for  the  abnormal  drop  in  consumption:  (1)  The  European 
war  had  affected  manufactuiing  concerns  which  were  dependent  on 
Europe  for  their  raw  material;  (2)  the  growing  popularity  of 
moving-picture  theatres,  which  operated  to  decrease  the  domestic 
consumption  for  illuminating  purposes  ;  (3)  the  ever  increasing  use  of 
electricity  for  such  purposes,  as  ivell  as  the  growth  of  the  use  of  small 
electric  apjMances,  ivhich  supplanted  the  gas  consuming  ones  heretofore 
used  ;  (4)  the  weather  condirions  during  January,  February,  :March, 
November  and  December,  1915,  which  were  not  favourable  to  the 
normal  consumption  of  gas  :  (5)  the  policy  of  the  department  of 
Water  Supply,  Gas  and  Electricity,  which  had  led  to  the  displacmg 
of  a  very  large  number  of  gas  street  lamps*  and  the  .-substitution 
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therefor  of  electric  lights  ;  (6)  the  practice  of  greater  economy  in  the 
use  of  gp.s  for  illumination  as  well  as  for  domestic  purposes,  and  the 
growing  pupularity  and  use  of  incandescent  gas  mantles.  It  may 
be  true  that  each  of  these  causes  had  an  adverse  effect  up<jn  his  corn- 
pan}',  hut  for  ourselves  we  should  not  go  lieyond  the  third  and  fifth 
reasons  so  frankly  set  out  by  Mr.  Corteyou.  '■  Moving-picture 
theatres  "  hr.vc  been  bl.-.nicd  (and  very  often  rightly  so)  fur  the 
demorr.lisation  of  the  minds  of  the  young,  and  for  their  deleterious 
effects  upon  the  character  of  those  jxjojjle  who  frequent  such  places, 
but  it  i.s  the  first  time  th;.t  we  have  heard  of  '"  picture  theatres  *' 
being  responsible  for  a  decrease  in  the  consumption  of  gas. 

*  Hf  *  * 

„            -,.  The  Hitrh  Commissioner  of  (he  Commonwealth 

Enemy  Share-  .             .     ,        ..    ,         ,  ,,        .  •.  i 

.,,•'.  lias  received  itiirticulars  of  the  action  taken  in 

holders  in  »     *    i-       -^i      *           ^                  i      ..        i 

.     A     t     r  n  -Australia  with  reference  to  enemy  subjects  and 

-,  naturalised   persons  of  enemv  origin   who  are 

Companies.  uuii-  .     •  .     ^       ,,. 

•^  shareholders     m     companies     mcorjwrated     in 

Australia. 

It  is  rcfjuir'd  (I)  that  all  naturalised  ]>cr.sons  of  ciuniy  origin  (unl  'ss 

cx'-mpt'd  by  the  Attorncy-Ocncral),  and  all  enemy  subject.s.  .«iliali  transfer 

to  the  Public  Trii.'itce,  before  the  Kith  April  next,  shares  held  by  them  in 

compani'H  incorporated  in  Australia  ;    (2)  a  Publir;  Trustee  is  to  be  ap- 

pointed  by  the  Government,  and  is  to  have  authority  to  hold  shares  for 

12  monthK  after  the  end  of  the  war  or  to  wll  them,  at  the  request  of  the 

trannferor  or  by  dinetion  of  th'-  Attornev-(ien<Tal  ;    ('.i)  the  proceeds  of 

th'!  Hale  of  the  sharcK are  to  be  jtaid  by  the  I*ijbhc  Trust ^e  to  the  transferor, 

unlcHB   the    Attorney. (general   otherwise   directs  ;     dividends  on   sharca 

transferred  to  the  Public  Trustee  or  held  by  enemy  subjects  are  to  be 

paid  to  the  Public  Trustee,  and  dividends  on  the  shares  of  naturalised 

]nrHOnn  are  to  be  jtaid  so,  if  Attornej--C;eneral,  recpiires  ;    (4)  applications 

f-oin  naturalised  jK-rsons  to  be  exempted  from  the  Repnlations  must  be 

mad"  in  writing?  to  the  Attorney-General,  aceomi)aniejl  l»y  a  Statutory 

Declaration  j.'ivinn  full  ])articulars  of  the  name  and  a<l(lress  of  place  and 

date  of  birth.  ])ar<'ntage  and  occupatif)n  of  the  ap|)licant,  and  setting  out 

a  list  of  the  names  of  companies  in  which  he  holds  shares,  the  nuniber 

ami   value  (cHtimated)  of  the  shares  and  the  (grounds  u]K)n  which  the 

appli'-ation  is  bnsfd.      "  Naturalised  ])erson  »)f  enemy  origin  "'  means  a 

IMTsoii  who.  haviiij;  Ikcii  a  subject  of  a  country  with  which  the  United 

Kingdom  i:;  now  at  war.  is  a  naturalis-d  British  subject  by  virtue  of  a 

certificate  of  naturalisation  issued  in  any  part  of  the  British  Dominions 

to  himself,  fatlier.  or  mother,  or  in  the  ease  of  a  man-ied  woman,  to  her 

liusband.  ai;d  inclufles  th"  wif"  of  any  such  naturalised  j)erson.     The 

re({ulalionM    apply    to    the    IjimiUm    Kegi.ster   of    Aur.traliaii    Companies 

er|i:nl!y  with  th'-  Ai:st'a|ian  H   triste''. 


IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

From  Feb.  14.  lOlfJ,  to  Feb.  I'.t,  IJMO. 


In  view  of  the  incrrased  inte.'-cst  which  is  iM-inj;  taken  in  the  subject  of 
the  importation  into  and  the  exportation  ol  Khetrical  Manufactures 
from  the  I'tiitcd  King<loin,  we  resume  our  weekly  lists.  (See  also  note 
nt  foot  of  Kxports.) 

IMPORTS. 

FoLcajTjMB.— /'^flw^.-  Unenumerated.  28  pkc;. 
I  iv»w..    ,1  —U.S.A.:  Electrode.  90  pkKs.  :  ;:•—■•'■"-•»'    n-  -  .,.- 
y.5/1..    Elec,  machinery.  £1.801  ; 


t*!"  .;»ri.il.  £260  ;   batteriPT,,  £1,371  ;  in 

1I5(.KS».     Holland:  Elec.  lampi, €3.477     51  plcpj. ;  • 
cihl".  fS^S     France:    Elec.  meters.  £46  ;    unenumer  . 
El'  £24;    linen umerated.   £9.     Denmark. 

m 
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Italy:   Elec.  wire.  95  pke?. ;  elec.  machinery,  £844    61  rlt?s  ■:  un- 
France:  Unwumerated,  43  pkc>. 
EXPORTS. 


•o7. 


£324  ;   wire  . 


merateij, 

: - .',■*.•  Wire 

'^ratad,  £201.    tait  London: 


t  »       rrii.r ■,-?•).    LIB. 
.  .     .^.    .       ..morateJ,  £343. 
':i.      S?ii'a¥as'a:    Wir«  artd   caMc    C46! 


•rated.  £814.    Port  Smd:  UnentnTMrated,  eS2.    Ftn 

f^ 

C2I :  unnutncratcd.  Ob,  >  TeMUi: 


Elec.  machinery,  £1 1 1  ;  wire  and  cable,  £260  ;  unenumerated,  £303.  Singapore:  Un- 
enumerated,  £684.  Ceylon:  Unenumerated,  £72.  Madras.:  Elec.  machinery,  £780; 
•Aire  and  cable,  £64. 

China. — Shanghai:  '^'nt  and  cable,  £67;  unenumerated,  £53.  Hankow:  Elec. 
machinery,  £62. 

Japan. —  Yokohama :  Unenumerated.  £15. 

France.— /'am -■  Unenumerated. £957.  Bordeaux:  Unenumerated. £147.  Boulogne: 
Unenumerated.  £89.     Dieppe:  Unenumerated.  £490.     Dunkirk:  Unenumerated,  £28. 

Canada. — St.  John's:  Unenumerated,  £472.  Montreal:  Unenumerated.  £535. 
Halijax,  N.S.:  Unenumerated,  £129.  Toronto:  Elec.  machinery,  £1 1  ;  unenumerated 
£38. 

Denmark. — Copenhagen  :  Wire  and  cable,  £30  ;  unenumerated,  £77. 

Ngr'!AV.— Bergen  :   Unenumerated,  £110.     Tonsberg :   Unenumerated,  £30. 

Italy.— Genoa:  Elec.  machinery,  £1,645;  wire  and  cable,  £105  ;  unenumerated,  £584- 
Le^horn :   Unenumc-rated,  £148. 

FOREIGN  GOODS  (duty  paid  and  free). 

Melbourne:  Unsnumerated,  £39.  Adelaide:  Unenumerated,  £12.  New  York:  Un- 
enumerated. £27.  Bombay:  Unenumerated,  £121.  Auckland:  Unenumerated.  £20. 
Madras:  Unenumerated. £73.  Durban:  Unenumerated. £55.  Pelotas:  Unenumerated, 
£8.     Perth:  Une.-iumcraled.  £42.     Rotterdam:  Unenumerated,  £44. 

IN   TRANSIT. 

Cisborne:  Elec.  lamps,  £80.     Wellington:  Elec.  flew 


Elec.  lamps,  £620. 


Cape  Town 
lamps,  £91- 

NoTE. — The  large  number  of  items  in  these  official  returns  under  the 
misleading  heading  '"  unenumerated  "  relate  to  what  is  described  a; 
"  electrical  goods  "  and  "  electrical  materials." 


BUSINESS  NOTICES. 

The  Electric  Appliances  Co.  (Ltd.),  8,  Fisher-street,  Southampton- 
row.  London,  W.C,  advertise  for  electricians  accustomed  to  small 
armature  v.ork. 

Mr.  R.  J.  X.  Franki,  one  of  the  managing  directors  of  Wr,rburton, 
Franki  (Ltd.),  of  Sydney'  and  Melbourne,  has  resigned  his  jx)sition 
with  the  company. and  has  commenced  practice  as  a  consulting 
engineer  in  Sydney. 

Plant  for  Sale. — Stoke-on-Trent  County  Borough  has  for  sale  two 
IJellis  and  four  Raworth  engines  with  d.c.  and  a.c.  generators. 
Particulars  from  the  Borough  Electrical  Engineer,  St.  Peter's 
Chambers,  Glebe-street,  Stoke-on-Trent.  Offers  to  the  Chairman. 
Electricity  Supply  Committee,  Town  Hall,  Stoke-on-Trent.  See 
affferli.senient. 

Patent  Development.— The  owner  of  patent  No.  1,800  1908,  for 
■  Iniprovenionts  in  or  relating  to  railway  signalling  .s\-stem8,"'  desires 
to  flisposc  of  the  j)atent  or  to  grant  a  licence. 

The  owner  of  i)atent  Xo.  28,352/1910,  relating  to  "  Xew  or  ini- 
j)roved  method  of  forming  dielectric  films  in  aluminium  and  other 
electrolytic  cells,'  also  desires  to  dispose  of  the  patent  or  to  enter  int<i 
arrangements  for  granting  a  licence  thereunder. 

Piirtieulars  from  Mr.  A.  E.  White,  Patent  Agent,  89-90,  Chaucery- 
l;it\e.  I>ond()ii,  W'A'. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

-\  r(>S()lution  has  been  passed  to  wind  up  vohmtarily  the  Letters 
Patent  Insurance  Co.  (Ltd.),  and  to  ap])oint  Mr.  W.  H.  King.  13, 
Basinghall-street.  London,  E.C.,  as  liquidator. 

Fades  Hoist  Co.  (Ltd.)  is  being  wound  up  voluntarily,  and  Mr.  A. 
Taylor,  ;{2,  U'oodstock-road,  Moseley,  liirininghani.  has  Ix^en 
a|)|)ointed  liquidator. 

Claims  against  P'lecfro-Steel  Foundries  (Ltd.).  Booth-street. 
Darlasfon.  are  to  be  sent  by  .March  4  to  Mr.  H.  E.  Burgess,  33.  Carey- 
-street,  Ix)ndon.  W.C. 

Composition  Scheme.-  The  High  Court  a])proved  on  Feb.  8  a 
coin  posit  ion  or  .s(  iieinc  under  which  the  secured  cretlitors  of  John 
Ta\lor  IV<ldie,  mechiMiical  engineer.  Exhibition-buildings,  Aldwych. 
Limlon.  W.C.  are  to  be  ])aid  in  full  forthwith,  and  the  unsecun^I 
creditors  will  receive  a  composition  of  o.s.  in  the  £.  ])ayable  in  quar- 
terly instalments  of  Is.  .'Jd.  The  receiving  onier  has  been  discharge<l 
i'.n<l  the  adjudication  aiuiullcd.  Mr.  F.  S.  SrJaman,  1-2.  Bucklers- 
bnr\.  I.<iii(lni\.  V..(\.  is  trustee. 


ELECTRICITY   SUPPLY.  g 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli 

EXTENSIONS. 

St.  Pancras  (London.)  —The  Electri'ity  Committee  has  received  a 
re|Hiri  from  the  lOlectrical  Engineer  (.Mr.  S.  ^^'.  Ba\Tie8)  in  regard  to 
laying  new  feeder  mains  in  the  north-west  district. 

The  rciKirt  jMunts  ciul  that  sine  •  the  bejiinninj;  of  last  year  applications 
had  luin  rori'ivcd  for  an  addition  of  708  n.r.  in  th  •  district.  That  load 
was  frd  thnnigh  the  northern  and  IVinee  of  Wales  r<>,«d  mains,  and  there 
rrmainril  4<Kl  h.v.  yet  to  be  dealt  with.  To  co|h>  Willi  this  extra  load  it 
will  l>e  nor<>M«itry  to  pnt  in  a  new  feeding  main  of  larger  section,  terminal - 
'"tat  '"  t  ..( (iraftnn  nnd  Prince  of  Wales-roads  at  a  cost  of  £4.1  S4. 

The  r\,  •  dnii;  main  to  the  "  .Shipton    '  wo>dd  then  Ik*  divertotl  to 
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assist  the  pressure  in  the  Highgate-road  district.  Owing  to  the  increase 
of  power  in  the  .St.  Paul's-road  district  Mr.  Baynes  finds  it  necessary  to 
link  up  the  distributing  mains  between  Camden -square  and  Cantlowcs- 
road,  and  the  latter  road  to  St.  Paul's-road,  at  a  cost  of  £l{42. 

Reporting  upon  Mr.  Baynes'  proposals,  the  (^'ommittoc  states  that  it 
recognises  the  necessity  of  the  extensions  and  recommends  that  authority 
be  given  for  laying  the  new  mains  at  a  cost  of  £4,526. 

In  the  course  of  his  report  Mr.  Baynes  referred  to  the  cost  of  the  cable 
for  the  new  feeder  recommended,  and  stated  that  the  result  of  the  Com- 
mittee'.? decision  in  October,  1914,  to  ])urchase  copper  ahead  at  £54  per 
ton  (when  schedule  ])rices  were  also  arranged  for  the  cost  of  manufacture) 
was  a  clear  saving  of  £2,669. 

The  Finance  Committee  of  the  L.C.C.  has  now  agreed  to  recommend 
the  County  Council  to  sanation  the  borrowing  of  £1.3,000  in  respect  of  the 
King's-road  Station  extension  on  the  understanding  that  the  balance  of 
the  loan  in  respect  of  work  destroyed  (£2:?2),  which  may  he.  regarded  as 
included  in  the  loan  of  £19,000  secured  by  deed  dated  June  2,  1904,  is 
repaid  to  the  County  Council. 

West  Ham. — The  Electricity  Committee  recommend  the  Corpora- 
tion to  apply  to  the  L.G.  Board  for  sanction  to  borrow  the  following 
sums  : — 

£3,000  for  mains  and  £5,000  for  sub-stations,  transformers  and  switch- 
gear,  in  order  to  cover  amounts  overspent,  and  to  provide  a  balance  for 
applications  which  may  be  made  ;  also  £11,000  for  increasing  the  capacity 
of  the  mains  in  the  Silvertown  district,  owing  to  the  increasing  demand  by 
the  Port  of  London  Authority,  £4,500  for  the  linking  up  scheme  with 
Poplar,  £3,275  for  plant  at  the  generating  stations,  and  £1,000  for 
meters. 

The  L.G.  Board  has  given  consent  to  the  borrowing  of  £2,000,  being 
the  balance  unexercised  on  the  sanction  of  £17,500  for  mains,  services,  &c. 

GENERAL. 

Barnet.— The  North  Metropolitan  Electric  Power  Supply  Co.  has 
allowed  the  Council  £66  off  the  account  for  public  lighting  during  the 
past  quarter. 

Birmingham.— The  Electric  Supply  Committee  proposes  to  hand 
over  £25,000  to  relief  of  rates  in  the  current  year,  compared  with 
£35,000  in  the  previous  year. 

The  Gas  Committee  will  give  £28.000  (against  £30,000)  and  the  Tram- 
way Committee  £50,000  (against  £30,000).  The  reason  for  the  falling  off 
in  the  amount  from  the  Electric  Supply  Committee  is  the  increased  cost 
of  materials  and  labour.  There  will  be  no  increase  in  the  borough  rate 
for  the  first  half  of  the  year. 

Blackburn. — The  Electricity  Committee  recommend  the  Council  to 
increase  the  salary  of  the  Borough  electrical  engineer  (Mr.  P.  P. 
Wheelwright)  by  £100  per  j'ear  to  brmg  it  up  to  the  level  of  salaries 
paid  to  other  officials  of  similar  standing.  , 

Brighton.— Last  week  the  Council  considered  the  amended  report 
of  the  Lighting  Committee  recommending  certain  changes  in  the  scale 
of  charges  for  electrical  energy,  &c. 

Councillor  Lihtott,  who  moved  the  adoption  of  the  report,  said  it 
recommended  for  the  third  time,  and  he  hoped  the  last,  the  revision 
of  tariff  charges.  There  were  three  courses  open.  The  first  was  to 
charge  everybody,  irrespective  of  load  factor  or  quantity  taken,  a 
uniform  flat  rate.  The  objection  was  that  the  short-hoiu-  consumer 
would  pay  too  low  and  the  long-hour  consumer  too  high  a  price.  The 
second  course  was  to  charge  every  consumer,  irrespective  of  consump- 
tion, in  proportion  to  the  load  factor  which  they  could  use — in  other 
words,  the  maximum  demand  system.  That  in  theory  was  the  soundest 
method  of  charge,  but  it  was  diffictdt  to  explain  to  customers  and  had 
become  very  unpopular.  The  third  course  was  the  one  they  were  recom- 
mending— to  charge  every  consumer  alike  on  a  uniform  basis,  with 
rebates  for  quantities  taken.  That  seemed  at  present  the  most  satis- 
factory method  of  solving  their  difficulties.  He  urged  the  Council  to 
take  the  opportunity  i  f  doing  away  once  and  for  all  with  the  endless 
anomalies  and  the  complicated  scale  of  charges  they  had  suffered  from 
for  so  long.  He  pointed  out  that  that  system  cou'd  easily  be  adjusted 
without  departing  from  the  principle.  It  was  only  fair  to  give  the 
customer  taking  a  large  quantity  special  consideration.  If  they  had 
charged  their  consumers  in  common  with  other  towns,  no  doubt  they 
would  have  had  a  larger  balance,  which  would  have  augmented  the 
reserve  fund  or  gone  towards  reUef  of  rates.  No  consumer  using  under 
5,000  units  per  annum  could  say  thej--  were  being  asked  an  unduly  high 
price  for  their  electricity.  After  the  war,  if  coal  came  down  in  price 
and  they  found  the  initial  charge  was  too  high,  they  could  easily  adjust 
the  tariff  and  reduce  the  charge  to  4id.  or  4d.  a  unit. 

Councillor  Tindall  said  they  were  seizing  the  opportunity  to  hit 
people  when  they  could  not  retaliate,  and  to  introduce  radical  changes. 
He  proposed  that  they  should  adopt  a  plan  which  was  thrown  out  bj^  the 
Town  Clerk  in  committee,  and  instead  of  having  the  set  of  charges  now 
introduced,  charge  a  universal  increased  percentage  to  all  customers 
for  electricity  on  the  pre-war  prices,  keeping  on  the  same  tariffs  as  before, 
because  he  did  not  think  it  fair  to  change  them  in  war  time.  The  time 
to  alter  the  tariff  was  when  the  war  was  over  and  they  were  able  to  reduce 
the  price.  The  large  concern,  on  the  existing  prices,  got  a  decrease, 
whereas  his  poor  unfortunate  brother,  especially  in  the  hotel  line,  had 
to  pay  a  total  increase  of  77  per  cent,  on  pre-war  prices  and  a  further 
50  per  cent,  increase  on  the  prices  paid  now.     He  suggested  an  all-round 


increase  to  all  classes  of  consumers  alike  of  33  per  cent,  above  pre-war 
prices,  and  moved  an  amendment  that  an  increased  percentage  should 
be  charged  to  all  consumers  on  pre-war  prices. 

Aid.  Carden'  said  the  Committee  and  the  Engineer  had  considered 
the  question  from  every  possible  pf>int  of  view,  and  he  asked  the  Council 
to  have  confidence  in  them  and  adopt  their  proposal. 

Aid.  Griffith  thought  the  only  right  way  to  deal  with  special  war 
conditions  was  to  face  the  fact  that  they  were  producing  electricity  at 
great  additional  expense,  assume  the  old  charges  to  have  been  fair,  add 
a  proportion  to  each,  and  when  the  war  was  over  consider  whether  they 
wanted  to  alter  the  whole  scheme.  To  alter  it  now  simply  because  of 
tem]X)rary  conditions,  without  knowing  in  the  least  what  the  change 
would  produce  when  they  returned  to  old  conditions,  seemed  not  alto- 
gether wise. 

Cou  icillor  Campbell  held  that  the  suggestion  to  add  a  percentage  to 
the  present  accounts  woukl  make  matters  very  much  worse  and  accent  jate 
the  difference  between  the  low-[)rice  user  and  the  high-price  user,  the  veri' 
thing  they  wanted  to  avoid.  The  present  complicated  tariff  system 
operat'cl  very  unfairly  against  the  electricity  undertaking,  and  he 
welcomed  the  new  proposals  because  they  would  give  auniform  rat?. 

The  amendment  wa.**  lo&t. 

Councillor  Lewis  considered  the  Engineer  had  not  on  the  whole 
budgeted  sufficiently  for  the  extra  cost  of  coal,  labour,  &c.  He  therefore 
moved  that  the  minimum  price  for  the  larger  consumers  should  be  4<1.  per 
unit.  This  would  mean  that  after  4,000  units  had  been  consumed  the 
charge  should  be  4d.  per  unit. 

Aid.  Wellman  seconded,  and  considered  that  the  range  of  prices  from 
5id.  to  4d.  between  small  and  large  consumers  was  extensive  enough. 

The  amendment  was  carried. 

Councillor  Lintott  then  moved  that  for  the  next  finan  ial  year, 
commencing  April  1,  a  contribution  be  made  by  the  district  fund  to  the 
electricity  fund  of  £1,250  to  cover  certain  loan  charges  and  standing 
charg3s  in  connection  with  public  lighting,  credit  being  given  against 
such  contribution  for  all  current  taken  for  street  lighting  purposes. 

Aid.  Griffith  moved  that  it  be  referred  back.  He  was  of  opinion 
that  it  was  ultra  vires  to  bring  it  up  in  that  form,  as  the  question  was 
under  consideration  of  the  Finance  Committee. 

The  amendent  was  carried  and  the  amended  report  was  then  carried. 

Hythe. — The  Folkestone  Electricity  Supply  Co.  have  arranged  to 
supply  electric  current  to  the  Hythe  Corjioration  for  pumping  pur- 
poses at  the  Saltwood  waterworks. 

Kingstown. — Last  week  the  Council  decided  to  apply  to  the  KG. 
Board  for  sanction  to  a  loan  of  £6,000  to  defray  the  Parliamentary 
expenses  in  connection  with  the  acquisition  of  the  Kingstown 
Electric  Lighting  Order.  »fi 

London  Linking-up  Scheme. — The  Board  of  Trade  is  prepared  to 
approve  the  proposed  agreement  between  the  Borough  Councils 
of  Hackney  and  Poplar  for  linking-up  their  electricity  undertakings 
if  executed  in  the  form  of  the  draft  submitted,  subject  to  an  amend- 
ment to  meet  a  point  raised  by  the  L.C.C. 

Middlesbrough. — At  the  last  meeting  of  the  Gas  and  Electricity 
Committee,  the  electrical  engineer  (Mr.  R.  H.  Scotson)  reported  that 
the  Cleveland  &  Durham  Power  Co.  had  granted  further  privileges 
in  regard  to  the  maximum  load  taken  from  them. 

The  Committee  need  not  now  consider  the  question  of  bringing  the 
battery  up  to  date.  It  was  recommended  that  a  gas  engine  should  be 
obtained  for  use  in  case  of  emergency.  The  suggestions  were  approved, 
as  were  recommendations  that  advances  of  salary  should  be  made  to 
certain  of  the  staff. 

Monaghan  (Ireland). — The  Urban  Coimcil  have  given  permission 
to  the  promoters  of  the  company  to  be  formed  for  the  electric  lighting 
of  the  town  to  employ  overhead  poles  and  cables. 

Poplar  (London). — Owing  to  the  increasing  cost  of  removing  clinker 
and  the  increasuig  output,  the  Electricity  Committee  recommends 
the  Council  to  purchase  (for  joint  use  with  the  works  department)  a 
4-ton  Edison  electric  wagon  and  a  4-ton  Foden  steam  wagon,  at  a 

cost  of  £2,000. 

Sheerness.— The  Urban  Coimcil  has  agreed  to  the  proposal  of  the 
Sheerness  and  District  Electric  Power  Co.  to  increase  the  charge  for 
electrical  energy  to  the  Sewage  Works  by  15  per  cent.,  provided  there 
is  no  further  advance  during  the  war. 


TRACTION   NOTES. 


Doncaster. — The  Woodlands  tramway  extension  was  opened  for 
traffic  on  Monday. 

Lancashire  &  Yorkshire  ElectriQcation.— At  the  recent  meeting 
the  chairman  (Sir  Geo.  Armytage)  said  that  the  electrification  of  the 
Manchester  and  Bury  Ime  was  now  almost  complete,  and  the  electric 
trains  would  be  gradually  brought  into  use  at  an  early  date.  When 
the  service  was  fullv  instituted  he  had  not  the  least  doubt  it  wotild 
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prove  to  be  equal,  if  not  superior  to,  any  other  service  in  the  United 
Kingdom,  both  as  regards  speed  and  comfort. 

Llandudno.— A  Board  of  Trade  inquir3-  was  held  last  week  into  the 
projjosal  of  the  Llandudno  &  Co1sv\ti  lia^'  Electric  Railway  (Ltd.)  to 
introduce  double-decked  cars  on  the  route  between  Rhos  Promenade 
and  the  Queen's  Hotel,  Old  Colwyn. 

The  iiositd  of  Trade  had  intimated  that  thc-y  saw  no  reasfin  to  object 
to  the  eompanys  projjosai,  but  the;  Council,  however,  objected  very 
Htrori;4ly,  ai)d  they  appli'  d  for  a  local  inquiry  at  which  their  obj'-ctions 
and  their  protest  against  t)ie  decision  of  the  J3oard  might  be  h -ar<l. 

Jlr.  A.MPJCLETT  said  that  one  of  the  Councils  objections  wa,s  tliat  if 
passengers  were  allowed  to  sit  on  the  tops  of  the  cars  they  would  be  able 
to  look  into  the  lower  rooms  of  th"  residences  along  the  route,  and  even 
into  the  VK-drrxjms,  and  that  would  interfere  with  the  privaey  of  a  gfiod 
deal  of  valuable  projK-rty.  The  roads  wre  in  many  places  very  narrow 
and  then;  vicrc  shaip  corners  roun<l  whieh  the  fafllic  even  now  was  eon- 
dueted  with  difficulty.  Then  there  was  an  invidious  distinction  between 
Llanfludtio  and  (,'olwyn  Bay.  These  places  were  in  all  respects  catering 
for  the  same  class  of  people  :  thej-  were  both  first-class  seaside  lesorts, 
th'-  only  difference  being,  of  course,  that  fV)|wyn  Bay  was  m  leh  the 
la'-ger  plar f,  and  certainly  ought  to  hav  equal  facilities  and  eqv al  privi- 
leges with  Llandudno.  There  had  not  Ix-en  a  dissentient  vote  at  the 
Colwyn  Bay  (.'ouncil  meeting  on  the  matter.  He  asked  the  Board  of 
Trade  to  take  into  consideration  the  opinions  and  the  sentiments  of  the 
district.  He  further  submitted  that  the  track  was  not  fit  to  carry  the 
proposed  traffic,  owing  to  its  l>eing  of  narrow  gauge,  and  also  owing  to 
the  construction  and  the  gradient.  The  public  interest  w(  uld  be  hitter 
served  if  a  more  fre(|i:ent  service  of  cars  was  run.  and  if  they  want<  (1  fijmi 
cars  l»y  all  meanslet  them  be  put  on, but  let  them  be  of  the  single -deck  ty|M'. 

.Mr.  W.M.  Jones,  engineer,  and  Mr.  J.  H.  Robkrts.  accountant  to  the 
(>)until,  and  Sir  Jonx  Bari.ow,  M.P.,  gave  evidence  again.«t  the  j»ro|»osal. 

Mr.  .J.  T.  Taylor,  chairman  of  the  Finance  C<immittt(  of  the  Council, 
put  in  a  jK  tition  signe<l  by  80  householders  on  the  route  b<tween  the 
('aviey  l'romena<le  and  the  nn'nici])al  offices. 

The  I.N-.si'ECTOK  asked  whethir  Colwyn  Bay  Council  had  ever  con- 
sidered the  jH  ssibility  of  running  single-decked  trailer  cars. 

Mr.  A.MniLKTT  re]»li(d  that  he  believed  there  was  an  undertaking  by 
the  company  that  tiiey  would  not  make  use  of  trailer-<. 

For  the  conipaiiy.  Mr.  B  ai.F(iik  said  it  was  difficult  under  ^irescnt  war 
conditions  to  maintain  a  regular  rcrvic*-,  and  p'-aeticafly  all  the  tramway 
companies  had  announced  that  they  must  bo  free  to  alter  or  curtail  or 
even  susiK-nd  the  service  without  notice. 

Mr.  H.  L.  \ViLi.iAM.s,  on  Ik  half  of  the  Company,  said  that  there  were 
.34  other  towns  in  th<'  country  wh<'re  <louble.<lccked  cars  were  used  on  a 
track  of  the  same  gauge,  and  in  a  great  many  of  the  towns  the  gradients 
and  curvi  s  were  less  favourable  than  at  Colwyn  Bay. 

The  Issi'KrroR  remarked  that  Bournemouth  wa.s  a  tj-pical  place  for 
comjtarison  with  Colwyn  Ray. 

Mr.  AMi'iiM'rrT  :  May  I  ask  was  there  any  oppositirm  to  double -docked 
cars  thiTi-  ? 

The  iNsvKrTon  :  The  cars  Ix  long,  there,  to  the  local  authfirity. 

Mr.  Wii.I.lAMs  said  that  there  woidfl  be  less  overcrowding  with  two- 
decked  cars,  and  the  cars  would  either- b<'  shorter  to  carry  the  .same 
numb<T  of  jjassongers,  or.  if  th'v  were  the  same  length,  of  course,  they 
woidd  accommndato  more  jiassengers.  With  regard  to  Llandudno,  the 
eonipniiy  would  like  to  run  drniV>le-decked  cars,  hut  there  was  a  sleejtcr 
track  Ik  twcen  th<'  two  towns,  and  the  Boar<l  of  Trade  rules  would  not 
allow  flouble -decked  ears  on  the  sleej»cr  track,  wIktc  it  was  not  paved 
beiwten  the  rails.  There  was  a  much  short-r  length  of  stringer  track  in 
Llandudno  than  in  (V>lwyn  Bay.  With  n-ganl  to  the  complaints  as  to 
the  slat"  of  the  track.  th<'  const'uetion  was  ap]»rove(l  by  the  Board  of 
Tra<le,  and  was  similar  to  that  of  tramway  tracks  in  many  other  places. 

London  Count.v  Council.  -At  the  fortniirhtly  sitting  of  the  Council 
on  Tuesday  ivn  e>iini:ite  <if  i;2.(KK)  for  the  pmvision  of  iieconimodation 
of  truiler  cars  at  the  K\<'lyn  street  dejsjt  \\(is  passed. 

L.  &  S.W.  Railway.—  In  the  directors'  rojwrt  for  lOlT)  it  is  stated 
thiit  tin-  lirst  singe  of  the  electrification  work,  ineiuding  the  erection 
and  e(|uipinent  of  tlie  jKiwcr  house  ut  DuniKford-roiid,  Winiiiledon, 
and  the  Hub-Htations,  has  boon  complcto<l.  and  eloetrie  trainn  are  now 
running  over  i>.  liirgi-  |M>rtion  of  tiie  lines  in  the  metroiHjIitan  area. 
Between  Waterloo  atui  Winibledtm.  vir.  Kast  Putney,  electric  trains 
hr.vp  iK-en  nnining  sincp  Oct.  25  last,  ami  at  the  eml  <tf  January  a 
similar  .nervicfi  was  comnieneed  on  tlie  KingHion  "  rnnn<Ia)Hiut  '"  line 
vie.  M.'Iden  au<l  via  Richmond,  and  on  the  bniieh  line  to  Shepperton. 
Tiio  electric  een-ioe  on  the  Hounaiow  loop  line  will  be  inaugnrate<l 
on  Ninidiiv  nrxt, 

Walthanistow.  — The  Tiamways  ("onimitter  reconinienils  a  revision 
of  the  fan's  and  fare  stagea.  ineltuling  an  inoreaso  of  AO  |kt  cent,  on 
the  prices  nf  workmen's  tieketo, 

Hi»\  n.g  i  oiidiil  r>  (I  n  1  |K.rt  i.f  the  engineer  Mr  C,  R  Si>iirr)  as  to  the 
difh'  ulty  of  obtaining  male>ift|i»  for  the  mail,  s,  &c.,  the 

Coinmitt-e    reeoMmeniU    that    the    mnnftg' i     t-     iir.i ,  .i.  *.  m    to   obtain 
prie«s  f(»r  the  supply  of  cnnim.itAtors  and  axles. 

Having  iM-rn  advised  by  tb'   eoni'  ii:it 

the  resttii  tion  of  the  imjMiitalion  oi  of 

their  K  iiig  «b|o  to  supply  the  Council  with  only  i*i  i>er  ernt.  of  the  usual 
re(,uin-nicnts  of   tickets."  the   Cntnieil   ha<   In-en    rreomnv  -  <!.  .1    i..   cm 
munienio  with  the  n.>/»rd  of  Trade,  pointing  oMt  that  the  a\\<>\\. 

niw>n„(.vi,„,re^nt.  would  plncr  the  \indrr»«kinein  eoni«idcr.Ti«ie  mrtVuMv. 


aj.d  asking  the  Board  to  withdraw  the  restriction  as  far  as  tramway 
undertakings  are  concerned. 

The  Council  in  Committee  has  decided  to  recommend  that  the  charge 
for  current  supplied  to  the  undertaking  be  fixed  at  l^d.  per  unit,  and  that 
this  charge  should  come  into  operation  at  the  commencement  of  the 
financial  year  following  the  close  of  the  war. 

West  Ham. — As  the  length  of  tramway  in  Beckton-road  is  impro- 
ductive,  the  tramway  manager  (Mr.  Mofiett)  recommends  the  puULng 
up  of  the  rails  and  the  re-lajing  of  as  many  as  are  required  in  the 
doubling  of  the  Connaught-road  terminus  track. 

The  manager  has  also  reported  that,  with  one  exception,  no  ofiers  had 
been  received  for  the  supply  of  raUs.  The  exception  covered  an  offer  of 
100  tons  at  £13  per  ton,  which  he  had  accepted.  The  manager's  sug- 
gestions were  adopted,  subject  to  the  sanction  of  the  Board  of  Trade. 

Mr.  Moffett  has  reported  on  fares  and  stages  and  he  recommends  (inter 
alia)  the  abolition  of  halfpenny  fares. 

The  cost  of  new  track  w  orking  requiring  to  be  put  in  hand  as  soon  as 
it  is  possible  to  do  so  is  put  at  about  £100,000,  and,  under  the  circum- 
stances, Mr.  Moffett  is  of  opinion  that  some  action  shotdd  be  taken  to 
increase  revenue  by  a  revision  of  the  present  scale  which,  he  says,  is  not 
a  model  one  looked  at  from  the  point  of  view  of  everj-  passenger  paying 
the  cost  of  his  ride,  for  whereas  the  actual  cost  of  carriage  per  passenger 
works  out  at  0()7d.,  excluding  capital  charges,  47  per  cent,  of  the  total 
number  canied  onh'  pay  one  halfpennj-.  This  fact  and  the  incidence  of 
competition  have  been  gradually  undermining  the  financial  stabihty  of 
t  he  undertaking.  A  scale  of  fares  should  be  made  which  gives  the  journey 
desired  at  not  less  than  co.st  price,  and  should  be  periodicall)'  revised  in 
accordance  with  the  requirements  of  the  financial  side  of  the  undertaking. 

The  Trarawa\s  Committee,  therefore,  recommends  the  Corporation 
to  put  into  operation  the  following  fares  on  all  cars  running  in  the  borough 
as  and  from  the  beginning  of  the  next  financial  year  :  (1)  A  universal  Id. 
fare  for  a  continuous  journej'  on  any  one  car  ;  (2)  a  lid.  workmen's 
return  fare  for  a  continuous  journey  on  anj'  one  car  :  (3)  existing  through 
fares  where  necessary  to  be  adjusted  to  comply  with  the  above  scheme  ; 
(4)  children's  .stages  to  remain  in  force  as  at  present. 


EMPIRE   NOTES. 


Australasia. — H.M.  Trade  Commissioner  in  Australia  (Mr.  G.  T. 
Milne)  reports  that  the  New  South  Wales  Government  has  decided 
to  grant  a  10  per  cent,  preference  to  goods  or  material  of  local,  United 
Kingdom  or  Empire  manufacture  as  against  those  of  other  countries. 

This  will  include  any  preferential  customs  duty  that  may  obtain  in  the 
case  of  the  material  affected.  Government  Departments  and  corporate 
bodies  in  New  South  Wales  have  been  asked  to  give  effect  to  the  new  policy. 

Grafton  and  South  Grafton  (X.S.W.)  Councils  have  adopted  a  hydro- 
electric scheme  on  the  recommendation  and  approval  of  the  New  South 
Wales  Department  of  Pid)lic  Works.  Power  will  be  obtained  from  the 
Nymbodia  river,  and  the  scheme  is  estimated  to  co.«t  £23.000. 

A  patents  investigation  board  has  been  appointed  by  the  N.S.W. 
Covernment  to  cxam'ne  inventions  in  regard  to  chemist''y  electrical, 
n'.echani'.al  and  marine  engineering.  The  board  includes  representatives 
of  tlie  university,  the  works  department,  the  dejiartment  of  technical 
(dueation,  tlie  department  of  navigation.  &c.  Mr.  .1.  I).  Fitzgerald  is 
the  president,  and  Mr.  A.  C.  Brown  is  the  general  secretary-,  to  whom 
applications  for  consideration  should  be  made.  If.  after  investigation 
by  the  Committee,  it  is  shown  that  an  invention  possesses  novelty  and 
merit,  and  is  likely  to  be  of  assistance  to  industry,  the  general  board  will 
consider  it.  and  if  favourable  will  recommend  the  (iovernment  to  assist 
the  inventor  in  developing  an<l  jierfecting  it.  and  experimenting  with  it. 

Bills  were  introduced  in  the  Victorian  I^egislative  As.eembly  recently 
to  authorise  the  Hawthorn  Tramway  Tr.i.st  to  acquire  land  to  construct 
tramways  in  Footscray  and  to  generate  and  use  electrical  energy  for 
lighting  the  route,  subject  to  agreement  with  the  municipal  authorities. 

Th<'  "Commonwealth  Kngineer '"  says  Balaklava  (S.  Atistialia) 
Council  has  been  authorised  bv  the  ratepayers  to  l>orrow  £3,7.'iO  for 
electric  lighting. 

Rcerntly  Brunswick  (Victoria)  Council  fi\-ed  a  sHding  scale  of  charges 
for  nil  electricity  used  Ix-tween  midnight  and  .'">  p.m.  the  next  day.  \-ar_ving 
fM>m  2d.  ])«>r  unit  for  the  first  1.000  units  per  month  to  \\<\.  per  unit  for 
((unnf-ties  ex^^eedinc  .'i.tKtO  units.  As  the  city  s.irveyor  reported  that 
w.th  those  eha-ges  the  Council  could  not  comjn>te  with  suction  and  town 
gas  incin*  s.  the  prices  were  altered  to  2d.  per  unit  for  the  first  500  units 
|KT  month.  1  Jd.  for  next  3.000  units  per  month  and  IJd.  per  unit  after. 

The  (I'overnnient's  ]K)\\cr  jilant  at  Canberra  is  now  running  contirn- 
ously  and  supplying  current  to  the  Royal  Military  Collegia  (Duntroon). 
administrative  offices  an<l  dwellings  (Canberra),  sewerage  works,  enpi- 
iwers"  and  cari>ent"rs'  workshojis.  gravel  pits,  sawmill.  &c.  The  plant 
iucludee  four  Balicoek  &  Wilcox  l^^ilers.  each  of  2,437  sq.  ft.  heatirg 
surface,  one  (Jreen  (  onomiser  of  400  tnbes.  s»i]>erhcater.  Nicholson  feed 
pumps,  coal  elevatin-  and  weighing  plant.  &?..  one  l.W  kw.  Robey-Hall 
nn<l  twT>  000  kw.  Bel, is  ^  Monom- Brush  set^  ."»..'iOO  A-olt«  at  ter- 

niinnls,  eon<lensing  plants.  I*ater>on  water-.«i''  plant.  &c. 

Piahrau  (Victoria)  Council  has  accepted  the  oiicr  of  the    ^  ne 

F.lectrir  Supply  Co.  to  instal  and  maintain  67  additional  elii  •  .  et 

Inrn]^  at  £4.  4s'.  per  lamp  yrr  annum.     These  lamps  will  replace  the  wiine 
nin    ■     -     '     -     '        1,.-. 

^'  N  >.W.)  Council  has  decided  to  call  tenders  for  the  in- 

^nllaiion  of  eW'tric  light. 
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FOREIGN   NOTES. 


China.  -A  consuliir  rejujrt  on  the  tiiide  of  Mengtzu  in  1914  says 
the  great  drawback  to  British  trade  in  this  province  has  been  the 
lack  of  any  Jiritish  house  to  represent  British  manufacturers  and 
])ush  the  sale  of  tlieir  goods  ;  but  there  is  a  good  prospect  of  this 
deficiency  being  remedied  in  the  near  future. 

The  present  moment  is  exceptionally  favourable  for  such  an  enterprise, 
as  the  two  German  firms  of  Carlowitz  &  Co.  and  Speidel  &  Co.,  who  have 
hitherto  supplied  local  buyers  with  machinery,  &c.,  can  now  oV)tain  no 
further  supplies,  and  the  Chinese  would  welcome  the  establishment  of  a 
British  house  here.  There  are  inquiries  for  irrigation  pumps,  electric 
liojit  machinery,  the  installation  of  waterworks  in  Yunuanfu,  locomotives 
and  trucks  for  the  Pishihchai  Railway  and  other  items,  but  they  can  only 
he  dealt  with  by  a  man  on  the  spot  who  is  prepared  to  make  a  contract 
for  the  goods  delivered  c.i.f.  at  Haiphong,  to  assist  possibly  to  some 
extent  in  their  erection  and  to  arrange  the  question  of  exchange.  The 
ropresentativc  of  the  machinery  department  of  a  Hongkong  house  is  in  the 
province  looking  into  these  matters,  and  thers  is  a  ))rospect  of  some  of 
the  inquiries  resulting  inthe  placing  of  orders  with  British  manufacturers. 

Mr.  C.  A.  W.  Rose  (C.I.E.),  Assistant  British  Attacb':  in  China,  states 
that  a  large  number  of  inquiries  have  reached  him  from  firms  desiring  to 
introduce  their  goods  into  China. 

Most  of  t'iie  big  importing  houses  are  reluctant  to  open  new 
connections  unless  the  article  offered  is  well  known  and  is 
in  great  demand,  or  imless  it  is  quoted  at  a  lower  price  than  that 
paid  at  present.  In  introducing  new  makes  of  articles  which  a:e 
in  general  demand  it  is  customary  to  send  a  representative  to  tour  in  the 
Far  East  with  sampler.  One  man  can  work  Clnna,  Malay  States,  Straits 
Settlements.  Java  and  Sumatra.  Some  also  include  Japan  and  India. 
He  should  have  some  idea  of  trade  in  the  East  and  carry  literature. 
Quotations  must  ba  e.i.f.  to  port  of  delivery.  If  the  manufacturer  is  not 
disposed  to  accept  orders  from  native  firms  direct,  a  merchant  house  in 
China  will  cany  on  the  business  on  a  commission  basis.  The  re  pre - 
S3ntative  should  be  of  good  class  and  not  too  young.  It  is  geneially 
useless  to  entrust  the  initial  work  to  merchant  houses,  but  they  handle 
many  lines  efficiently  when  the  demand  has  been  created.  If  the 
merchant  is  convinced  that  the  manufaeturer  is  willing  to  do  some  of  the 
jjionecring  work  and  to  share  some  of  the  initial  expenditiu'e,  he  is  oft?n 
disposed  to  make  special  efforts.  Such  efforts  may  be  encouraged  by 
placing  in  his  hands  a  few  trial  shipment^  at  considerably  reduced  prices 
as  an  inducement  to  push  tlie  goods.  The  Chinese  are  conservative  in 
business,  as  in  eveiything  else,  and  repeat  orders  follow  automatically 
if  once  satisfaction  be  given.  Travellers  sent  out  from  home  are  fur- 
nished with  introduc<-ions  by  the  office  of  H.M.  Commercial  Attache, 
and  placed  in  touch  with  interested  firms,  foreion  and  Chinese.  A  few 
of  those  aheady  at  woi-k  are  willing  to  imdcrtake  new  agencies  which  will 
not  conflict  with  their  present  lines.  In  cases  where  manufacturers  are 
unable  to  send  tlieir  own  representative,  H.M.  Commercial  Attache's 
office  is  prepared  to  place  them  in  touch  with  travellers.  Their  terms  range 
from  £.50  to  £]  no  a  A  ear  as  a  contribution  to  expenses,  with  a  commission. 

There  is  a  steady  demand  for  hardware,  tools,  glassware,  lamps,  wire 
ropes,  electric  hand  lamps,  engine  packing,  electric  lamps  and  fittings, 
novelties,  textile  and  flour  mill  stores,  metal  furnishings  and  fittings  for 
motors,  tramcars,  railway  carriages,  &c.,  pressure  gauges,  fans,  compasses, 
telegrajih  instruments  for  ships,  drawing  and  surveying  instruments, 
bejting,  &c.  Mr.  Rose  urges  once  more  the  advantages  of  getting  as  close 
as  possible  to  the  consumer.  The  China  market  is  undeveloped  ;  the 
cheapest  and  most  efle^.tivc  method  of  advertising  in  that  country  is  to 
place  goods  in  the  hands  of  the  people  who  will  use  them. 

In  his  report  on  the  trade  of  Hankow  in  1914,  Mr.  Pro-consul  J.  C  Hill 
says  ehetrical  materials  impo'tcd  into  Hankow  were  valued  at  21.3,188 
taels  faViout  £30,500).  against  lO-I.SOG  taels  in  1913.  A  Chinese  company 
has  installed  electric  light  in  the  principal  houses  and  streets  at  Wuchan, 
and  the  enterprise  appears  to  have  been  fairly  successful. 

Russia. — The  acting  British  Consul-General  at  Moscow  states  that 
a  local  trr.de  organisation  for  opening  up  of  business  with  allied  and 
neutral  countries  has  received  an  order  for  the  supply  of  scientific 
instruments  to  the  Russip.n  universities,  &c.,  and  desires  to  obtain 
price  lists  from. United  Kingdom  manufacturers  of  instruments  and 
appliances  for  chemistry,  physics,  electromechanics,  astronomy,  &c. 


g  MISCELLANEOUS   NOTES. 

^iiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiy^ 

British  Industries  Fair  (1916).— The  second  British  Industries  Fair 
opened  on  Monday  at  the  Victoria  and  Albert  Museum,  South  Ken- 
sington, London,  and  remams  open  until  Friday  next,  March  3. 
There  are  few  exhibits  of  specific  electrical  interest,  but  w^e  were 
pleased  to  learn  that  numerous  novelties  which  were  previously 
imported  from  Germany  are  now  being  manufactured  in  this  country. 
Me.ssrs.  Ward  &  Goldstone,  who  exhibit,  informed  us  that  since  the 
outbreak  of  hostilities,  in  order  to  supply  the  South  American 
market  and  our  Allies  and  Neutrals  on  the  Continent,  they  have  put 
down  machinery  for  the  manufacture  of  flexible  cords  of  the  cheaper 


class,  high  and  low  tension  wires  for  motor-car  work,  armoured  motor- 
car lighting  wires,  pocket  volt  and  ammeters  and  ixjcket  lamp  ca.ses. 
All  the  above  goofis  were  previously  impfjrted  in  large  quantitias  from 
Cermany.  On  the  firm's  stand,  b.'sidcs  these  good.s,  are  shown  electric 
torches,  pocket  lamps,  hand  lamps,  dry  batteries,  cycle  lamps  and 
novelties.  Th(r  Efandem  ('o.  show  British  made  bells,  portable  lamps, 
hand  lanterns,  signalling  sets  for  trench  work,  inspection  lamps  suitablo 
for  tram  conductors,  &c.,  accumulators,  dry  batteries  and  a  comb  nation 
buzzer,  Morse  Hasher  and  hand  lantern.  Messrs.  F.  Darton  &  Co.  have  on 
show  pocket  lamps  and  batteries,  hand  lamps,  small  motors  and  dynamos, 
accumulators,  brass  pushes,  tappers  and  buzzers,  <kc.  The  British  Ever 
Ready  Co.  have  a  good  display  of  the  novelties  for  which  they  are  noted, 
consisting  of  pocket  lamps,  torches,  hand  lamps,  &c.,  and  pocket  lamps 
and  batteries  are  also  exhibited  by  Messrs.  W.  A.  &  R.  .J.  Jacobs,  the 
Surir-y  Electrical  Co.  and  .Mr.  T.  Baxter.  On  the  latter  stand  we  noticed 
a  number  of  "  electrical  "  teddy  bears,  the  eyes  of  which  consist  of  small 
electric  lamps  which  the  child  can  flash  on  and  off  by  means  of  a  small 
switch.  The  battery  is  in  the  bear's  "  tummy."  Messrs.  H.  Wolff  &  Co. 
exhibit  electric  light  shades,  and  in  the  pottery  and  gla.ss  section  we  were 
interested  to  note  exhibits  of  glass  for  electric  light  bulbs,  tubing  and 
rods,  for  flash  and  midget  lamps,  for  X-ray  tubes,  &c.,  laboratory  and 
scientific  glassware,  <  ombustion  tubing,  miners'  lamp  glasses,  &c.  This 
is  an  important  development,  as  few  of  these  articles  were  manufactured 
in  this  country  before  the  war. 

British  Westinghouse  Employees  War  Relief  Fund. — The  balance- 
sheet  of  this  Fund  for  the  period  from  Aug.  22,  1914,  to  Dec.  .31,  1915, 
shows  that  employees  have  contributed  £13,047,  the  Company 
£19,938,  and  other  donations  amount  to  £37. 

The  total  payments  to  dependents  have  been  £12,046,  and  donations 
to  hospitals,  other  rehef  funds,  &c.,  have  absorbed  £680;  £4,0fXt  has 
been  transferred  to  the  Widows'  and  Orphans'  Fund,  and  the  balance 
in  hand  is  £2,311. 

Owenized  System  of  Seasoning  Timber. — A  system  that  will  obviate 
the  stocking  of  timber  for  prolonged  periods  for  the  purpose  of 
seasoning  should  be  welcomed  by  all  connected  with  the  timber  trade. 

The  plant  used  in  this  system  of  rapid  seasoning  is  simple.  It  consists 
generally  in  placing  the  imseasoned  timber  in  one  or  more  large  cyhnders 
or  chambers  and  subsequently  being  subje  ted  to  steam,  introduced  into 
the  cylinder,  and  a  vacuum,  or  repetition  of  the  steam  and  vacuum 
actions,  which  depends  on  the  class  of  timber  that  is  being  treated,  and 
other  conditions,  hot  air,  conjointly  with  certain  gaseous  products 
produced  in  a  simple  distiUing  apparatus,  are  then  introduced  into  the 
cylinder  containing  the  wood,  which  is  subjected  to  them,  and  their 
effects.  The  particular  gaseous  products  employed  will  depend  upon  the 
class  of  wood  that  is  being  seasoned.  When  the  operation  has  been 
completed,  the  timber  will,  it  is  claimed,  be  found  to  be  seasoned  and 
possess  the  advantage  (amongst  others),  of  being  able  to  withstand  the 
action  of  the  weather  equally  with  timber  weather  seasoned,  while  at  the 
same  time,  the  timber  is  not  checked  or  split,  and,  moreover ,  retains  all  its 
"  Life."  The  system  is  owned  by  Messrs.  Joseph  Owen  &  Sons,  Ltd., 
Liverpool. 

Imports. — The  followmg  are  official  values  of  electrical  machinerj", 
material  and  apparatus  imported  mto  this  country  during  January, 
1916,  with  the   increases  or  decreases  compared  with  January,  1915  : 

Electrical  generators  and  motors  other  than  for  aeroplanes,  motor  cars 
and  cycles,  £16,353  (increase  £6,505),  electrical  machmerj-  unenumerated, 
£81,152  (decrease  £84,074) ;  telegraph  and  telephone  cables,  submarine 
£6,233  (increase  £6,233),  other  tlian  submarine  £7,175  (increase  £4,036) ; 
telegraph  and  telephone  apparatus,  £14,749  (increase  £9,865) ;  other 
electrical  wires  and  cables,  rubber  insulated,  £2,724  (decrease  £1,554); 
with  other  insulations,  £627  (decrease  £516) ;  carbons.  £11,364  (increase 
£4,409)  ;  glow  lamps,  £13,515  (increase  £9,473) ;  arc  lamps  and  electric 
searchlights,  nil  (decrease  £206) ;  parts  of  arc  lamps  and  searchlights 
(other  than  carbons),  £6,424  (decrease  £1,136) ;  primary  and  secondary 
batteries,  £24,645  (increase  £15,308) ;  meters  and  measuring  instruments. 
£5,027  (increase  £2,736) ;  switchboard.  £223  (decrease  £1.222) ;  electrical 
goods  and  apparatus  unenumerated,  £26,196  (increase  £14,611).  Total 
of  electrical  goods  and  apparatus  other  than  machinery  and  uninsulated 
wire,  £118,902  (increase  £62,037). 

Exports. — The  exports  of  electrical  i.iachinery,  material,  &c. 
during  January,  1916,  with  the  increases  or  decreases  compared  with 
Januarv,  1915,  were  as  follow  : — 

Electric  railway  and  tramway  motors.  £3,144  (increase  £552) ;  other 
electric  generators  and  motors  except  for  aeroplanes,  motor  cars  and 
cycles,  £54.638  (increase  £27,336) :  electrical  machmery  unenumerated, 
£44,831  (decrease  £22,305) ;  telegraph  and  telephone  cables,  submarine, 
£19'226  (decrease  £30,710);  other  than  submarine.  £54.205  (increase 
f28i619)  ;  telegraph  and  telephone  apparatus,  £23,963  (increase  £7,021) ; 
other  electrical  wires  and  cables,  rubber  insulated,  £38.713  (increase 
£9.379);  with  other  insulation,  £4  .212  (increase  £7,594);  carbons, 
£5*27  (increase  £245) ;  glow  lamps.  £12.018  (increase  £3.530) ;  arc  lamps 
and  searchhghts,  £1,9.38  (increase  £1.691) ;  parts  of  arc  lamps  and  seareh- 
liahts  (other  than  carbons).  £1,958  (mcrease  £1,691) ;  primaiy  and 
secondary  batteries,  £22,699  (increase  £366);  meters  and  measuring 
implements,  £14,541  (decrease  £2,140) :  transformers,  £3,087  (increase 
£165)  •  switchboards,  £5,547  (increase  £392) ;  electrical  goods  and  appa- 
ratus unenumerated,  £37,471  (decrease  £15,634).  Total  of  electrical 
goods  and  apparatus,  other  than  machinery  and  uninsulated  wire, 
£279,933  (increase  £10,040). 
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TENDERS    INVITED. 


Telegraph  and  Railway  Stores. 

'I'm;  (;iiKAT  Ckntkai.  Railway  Co.  invite  tenders  for  the 
Kujjply  of  various  stores  r.nd  materials  including  :  Tc!egrr,])h 
MiiteriiJs,  Klfftric  Light  f'r.rLons,  Casing,  Acci'swjries  and 
J.amjj!;,  Asbestos  I'.vcking,  Shoots  and  lioiler  Covering,  Colours. 
Files,  Cli/is,  Iiidi.i,  Kui>ljer,  Iron  Hars,  Sheets.  &<•.,  Nnils,  Oils, 
Screws,  Signal  Mi.terials,  Steel  Boiler  Tuljes,  Buffers  and 
Castings,  Sundry  Tools,  &e.  Samjiles  can  be  seen  from  Feb.  28 
to  March  0,  inclusive,  in  the  Public  Hall  of  the  Conservative 
Club,  Corton-lane,  (iorton,  Manchester.  Specifications  and 
fomiB  of  tender  from  the  Stores  Superintendent,  Mr.  Walter 
Willii',ms,  Croat  Central  Railway,  Corton,  Manchester.  Tenders 
to  the  Secretarv,  Mr.  Oliver  S.  Holt,  Marylebone  Station, 
Lonrlon,  X.W.,  by  9  a.m.,    March  7.     »S'ec  oh  adrerlisemeiil. 

Electric  Lamps,  Wiring,  &c. 

Kknsin(;t(jn  (I>oiid(jn)  Board  of  Cuardians  invite  tenders  for 
the  supply  of  Klectric  L;vmps  to  their  Infirmary  at  Marloes-road, 
Kensington,  for  a  period  of  six  months  from  April  1.  Forms  of 
tender,  &c..  may  bo  obtained  up  to  the  8th  prox.  from  the  Clerk 
to  the  Board,  Mr.  W.  K.  Stej»hons,  .Marloes-road.  Kensington,  W. 
See  an  adverli.semenl. 

SwANSKA  Kducation  Committee  rerjuire  tenders  by  noon 
March  (»  for  Wiring  Brynniil  Jnfant.s'  School  and  Cwmbwrla 
(iirlH*  and  Infants'  School.  Sjieeifications  from  Clock,  U, 
(irovo-placo,  Swansea. 

Electrical  and  General  Stores. 

r.i.i.iA^r  Tii/nwi  ys  cV  Klectricity  Committee  invite  tenders 
for  the  HU|)plyof  materials,  including  Mill  Furnishings,  Packings 
and  Ar,ber;to.';  (loods.  Rubier  (loods.  Tools,  Ironmongery,  Steam, 
(.'r,H  and  Water  Tubing  ;  Trolley  Wire,  Overhead  Line  Materirl 
r,nd  Galvanised  Wires,  v.b.  Insulated  Cables  fi,nd  i.r.  Cables  and 
Wires,  KI<<'tri( ;.!  Acoess<jries.  Lamjis.  Carbons.  Carbon  Brushes, 
Jiitumen,  Tr,jK',  .loint  Box  Compound,  Fuse  Wires,  Troughing. 
o.i.  Street  lioxos.  Frames  and  Covers,  (bnduits.  Klectricity 
Motors,  Ac.  m.d.  Indicators,  &c.  Forms  of  tender  i-ml  further 
jiarticu!;,rs  from  the  (ity  chctricj,!  oiiginocr,  Mr.  T.  W.  Blox;  :n. 
Fast  Bridge-street,  Belfast,  and  tenders  mu.st  be  lodged  at  the 
office  of  the  t(,wn  <  lerk.  .Mr.  R.  Meyer,  City  HrJl.  Belfast,  by 
10  a.m.  of  Wcdnosjlay,  .March  I.").      (SV*-  an  ntlvtr(i.'<rment. 

I'oNTYrRini)  I'rban  Council  require  tenderh  by  March  l.'J  for 
one  year's;  !.uj>|)l\  of  Stores  and  Sundries,  including  .Joint  Bo.xes. 
Servir-p  Cut-outs.  Tramcar  and  Overho.'-fl  F.tjuipment.  Cables. 
Wires.  Insulating  .Materials.  &e.  Forms  of  tender,  from  tlic 
Kngineor,  Confrr.ting  Station.  Treforest,   Pontypridd. 

Nkwi'oht  (.Mnn.)  Cuardians  want  lenders  by  Feb.  2U  for 
ili'liH  l.igiit  Fittings.  Knginoors'  .*<tores.  &c.  Forms  of 
tender  from  the  Clerk,  Que«'n'shill,  Xew|Kirt,  .M<m. 

Wkst  Ham  (irardians  wi-.nt  lenders  by  lOa.m.  .March  2  for 
three  uh. ntlis'  sn|»ply  of  Klectrical  Fittings.  Oils.  &c.  Forirs 
of  len<ler  from  the  Clerk.  I'nionroad.  I>«-ytonstone. 

Kdmonton  (iinrdians  require  tenders  for  six  months'  supply 
fif  FIcclric  l.-mpH.  IronnHjiigerv.  Oils,  At.  Fonns  of  teudrr 
from  the  Clerk.  Lower  Tottenham. 

HiKKKNMKAi)  CoriKirfttion  n-quirc  tenders  by  March  '.'  for 
HUpply  and  laying  of  Cable,  and  two  Rotiiry  C<inverlers.  with 
Switchgear.  Sp(  cilieations  from  Borough  Klectrical  Kni'ineer. 
The  .MKTUorni.iTAN  Watkr  HnARi)  want  tenderH  by  II  a.m. 
.Manh  7  for  siijiply  of  Klectric  Lamps.  !n\  Forms  of  ten<Ier 
from  the  Chief  Kngine«'r.  Sr.vtiysfrret.  I>)n<lon.  W.C. 

r.AKKow  Cor|H)ration  require  tendern  by  noon  Mrrch  (i  for 
one  yn  r's  supjily  of  Klectrical  and  Kngine  room  Stores.  Iron 
mong'Ty.  Oils.  Ac.  for  their  ele<  tricily  department.      Forms  of 
fi<nd»>r.  Ac.  from  the  B(Tough  Kleetric."!  Kngineor. 

Mkston  AM)  Isi.KwoKTii  Trban  Cotincil  rrfpiire  l<Mi<i>'s  liy 
March  II  f(>r  one  year's  supply  of  Klectric  ('ai>Ies.  Tr-ujihing 
Boxes.  Klectricity  Meters,  Sundry  Kleclricnl  (ioods.  Casting!*. 
Oils.  Ac.  F(-rms  of  ten«ler  from  the  Surveyor.  Counfil  Hous«\ 
Hounslow.  Ixmdon.  W. 

Dovr.K  llarl>our  Board  retpiire  fenders  by  March  0  for  .1,  (>  or 
\?  montliH"  HU|)ply  of  Klectric  Cables.  KIrctricrl  Sundries. 
Tubing.  .Asbestos  IV.rking.  Paints.  Oils.  Ar.  .Vhoilules.  Ac., 
fmm  the  Register  of  the  H.^rliotir  Boanl.  C:\sI1p  Mrect.  U.ver. 


Electrical  and  General  Stores. 

Boi.TON"    Electricity    Committee    require    tenders    by   noon 
March  2  for  one  year's  supply  of  Joint,  Service  and  Fuse  Boxes,  . 
Meters,  Motors,  Starting  Switches,  Transformers,   Ac.     Speci- 
fications, &e.,  from  the  Borough  Electrical  Engineer. 

B()i.T(jN  Tr;  mways  Committee  a.,lso  \\ant  tenders  by  noon 
M<irch  (i  for  Overhead  Materials,  Casting.s,  Lamps,  Carbons, 
Insulating  Materials,  &c.  Specifications,  &c.,  from  the  General 
Manager. 

Aberoabe  Urban  Council  require  tenders  by  March  II  for 
one  year's  sujjply  of  Cablco,  Meters,  Joint  Boxes,  Ironmongery .- 
Paint.;,  Oils,  Electric  Lamps,  Ac.  Specifications,  Ac,  from  the 
Manager,  Elec.  and  Tramways  Dept. 

DuxDALK  Urban  Council  require  tenders  by  4  p.m.  March  21 
for  12  months'  supply  of  Cables  and  Wires,  Incandescent  Lamps, 
Lif/htin^  Accessories,  Meters,  Ac.  J-orms  of  tender,  Ac,  from 
the  Engineer  a,nd  Manager,  Elec  Works,  Dundalk. 

Tenders  are  required  by  first  post  March  15  for  one  year's 
supply  of  Electrical  Goods  for  the  Cheshire  County  Asylum, 
Macclesfield.     Tender  forms  from  the  Clerk. 

The  Bedwas  Navigation  Colliery  Co.  require  tenders  by 
10  A.m.  March  2,  for  12  monhs'  supply  of  Electrical  Goods, 
Oils,  Ac.     Forms  of  tender  from  the  Secretary,  Bedwas,  Mon. 

The  Powell  Duffryx  Steam  Coal  Co.  require  tenders  by 
10  a.m.  March  8  for  su})ph-  of  Electrical  Goods,  Rubber,  Asbesto.s, 
Steel,  Steam  Tubes  iind  Fittings,  Ac.  Forms  of  tender.  Ac, 
from  the  Stores  Mana.gcr,  Aberaman  Office,  near  Aberdare. 

Railway  Carriage  Lighting. 

TiiK  (;ri:at  Xortherx  Railway  Co.  (Ireland)  require 
tenders  by  10  a.m.  March  1  for  Electric  Eattery  Materials  for 
Carriage  Lighting.  Specification  from  the  Se<'retary,  Amiens- 
fitreet  TeniMnus,  Dublin. 

Telegraph  and  Telephone  Material,  &c. 

Tenders  iirc  invited  up  to  April  1").  1010,  for  the  supply, 
deliver}-  and  erection  at  Rockhampton  Telephone  Exchange 
(State  of  Queensland)  of  a  Common  Battery  Multiple  Switch- 
bo.ard  (Schedule  .'J62),  or  an  Automatic  or  Semi-automatic  .Switch- 
board a,nd  Associated  Apparatus  (Schedule  301 ),  for  the  Austra- 
lian Commonwealth  Postmaster-General's  Department 

Tramcars,  Electrical  Equipments,  &c. 

DiMODiN  (X.Z.)  City  Council  require  tenders  by  5  p.m.  May 
17  for  six  Electric  Tramcars  and  sections  of  Cars  (Bodies.  Elec- 
trical Ecpiipments  and  Trucks).     Si)ecifications,  Ac,  from  the 

Town  Hi! I.  Dunedin. 

Turbo-Alternator,  Hydro-electric  Set,  &c. 

The  .Nkw  S(h  Til  Wales  (Jovernment  Railwa^-s  and  Tram- 
ways Depivrtment  invite  tenders  for  the  supply  and  erection  of 
a  2..")00  kw.  Turbo-Alternator  for  the  Zarra-street  (Xewc.istle, 
X.S.W.)  ])ower  house.  Sj)ecification  (Xo.  470)  from  the  Elec- 
trical F'ngiiieer,  X.S.W.  Ciloveniment  Railways  and  TramWiA'.«i, 
01.  Hunter-street,  Sydney.  Tendei-s  to  Chief  Commissioner  for 
Railways  .n,nd  Tramways,  Phillip-street,  Sydney,  by  noon  May  ."{. 
The  Town  Clerk,  Raetihi  (Xorth  Isl.ind).  X.Z..  will  receive 
tenders  until  4  p.m.  March  14  for  supjily  .and  erection  of  a  40  kw. 
Hydro-electric  (Jenerating  Set,  Switchboard.  Ac  SjK»cifie.ation 
and  drawing  from  Messrs.  II.  \\'.  Climie  A  Son,  Raetihi,  N.Z. 


TENDERS  RECEIVED  AND  ACCEPTED. 


Pon.AR  (L<»Nnt)N). — The  ft>llowing  tenders  have  been  received  by 
the  Klectricity  Committee  for  the  provision  of  switchgear  required  for 
linking  up  with  the  Hackney  system  :— 

British  WnilintlioHse  Co.  {rtnnnmmdtd)  £1.498.  10s..  ."Siemens  BiC8. 
I'Vnamo  Wcrk:    ^L.TO*.  Johnson   A   Wright    tl.(?21.  .ind   FcTanti  Ltd. 

St.  Pancrav  ( London. '—The  Klcitricity  Commit te<'  recommends 
,  the  nreept.-vnce  of  the  tcufler  of  Wm.   Dovns.  Lt<l.,  at   £.'<..">8.'l  for 
f<>mid.".tion  and  building  work  for  King's-road  station  extensions. 
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Government  Contracts. — The  following  tenders  were  accepted  by 
the  British  Government  Departments  during  January  : — 

War  Oj^cc— British  Insulated  &  Hclshy  Cables,  I.  Frankenhurg  & 
Sons,  Hooper's  Telegraph  &  India  Ruhbei-"VVorks,  Johnson.  Matthcy  & 
Co.,  Johnson  &  Phillips,  Liverpool  Electric  Cable  Co.,  St.  Helens  Cable 
&  Rubber  Co.,  and  Sienaens  Bros.  &  Co.,  el.'c.  cables  and  wireo  ;  A.ster 
Engineering  Co.  and  Austin  Motor  Co.  (1914),  generating  sets;  Balfour 
Baring  (Ltd.),  electric  lamps;  Jackson  Elec.  Stove  Co.,  oven  parts; 
British  L.  M.  Erics.son  Mfg.  Co.  and  Johnson  &  Phillips,  electrical  instru- 
ments ;  Girdlestone  &  Co.,  electric  lighting,  Haynes  Park  ;  Mackenzie  & 


Moncur,  eh-ctric  lighting.  Bridge  of  Allan  and  Kinross  ;  Grindlay,  Robs 
&  Co.,  electric  hgluing,  Dunfermline  ;  JJ.  G.  Middle-ton,  electric  light, 
bells,  &c.,  War  Hospital,  Bath. 

H.M.  Office  of  Workx. — Vickers  (Ltd.),  motor -generator,  &c.  fcr 
Tcddington  research  building  ;  General  Elcc.  C-o.  and  W,  T.  Henley's 
Telegraph  Works  Co.,  elec.  cable  and  wire.  Automatic  Telephonic  Mfg. 
Co.  and  Western  Electric  Co.,  telephone  apparatus  ;  Buller>s(Lt'l.), insu- 
lator brackets  ;  Union  Cable  Co.,  telephone  cable  ;  Western  Electric  Co., 
repeating  coils  ;  British  Insulated  <fc  Helsby  Cables,  fle.Kible  cords  ;  T. 
Bolton  &  Sons,  F.  Smith  &  Co.  (Inc.  in  London  Electric  Wire  Co.  & 
Smiths),  and  Shropshire  Iron  Co.,  bronze  wire  ;  Rylands  Bros.,  g.Lwire. 


FINANCIAL    MATTERS. 


COMPANIES'   MEETINGS  AND  REPORTS. 


Westminster  Electric  Supply  Corpn.  (Ltd.) 

The  ordinary  general  meeting  was  held  on  Wednesday,  under  the 
presidency  of  Mr.  J.  Browne  Martin,  the  Chairman  of  the  Corporation. 

The  SECRETARY  (Mr.  W.  A.  Pearman)  having  read  the  notice  con- 
vening the  meeting  and  the  auditors'  report. 

The  CHAIRMAN  said  :  You  will,  no  doubt,  vccognise  that  a  com- 
pany of  this  character  has,  during  the  last  year,  had  to  contend 
with  many  adverse  causes,  and  so  will  be  prepared  for  reduced  profits. 
For  the  first  half-year  we  have  jjaid  an  interim  dividend  at  the  rate  of 
6  per  cent.,  and  we  now  propose,  subject  to  your  approval,  to  pay  for  the 
last  half-year  a  dividend  at  the  rate  of  8  per  cent.,  making  7  per  cent,  for 
the  year.  Our  normal  expansion  of  business  has  naturally  been  checked, 
and  we  have  suffered  considerably  by  reason  of  the  lighting  restrictions. 
Rigid  economy  in  lighting  has  been  practised  by  many  of  our  consumers. 
While  the  total  output  in  units  shows  a  slight  increase,  the  revenue  has 
decreased  by  about  £4,080.  This  is  due  to  the  large  increase  of  1,040,000 
in  the  units  sold  for  power,  heating  and  cooking,  whilst  those  sold  for 
lighting  purposes  are  less  by  750,000.  Y'ou  are,  no  doubt,  aware  that  the 
power  units  are  sold  at  a  much  cheaper  rate  than  those  for  lighting.  These 
adver.sc  causes  are,  wo  ho])e  and  believe,  only  for  a  temporary  nature, 
depending  u})on  the  duration  of  the  war.  Some  of  the  costs  of 
generation  have  naturally  risen  appreciably  ;  those  of  distribution  remain 
much  the  same  as  last  year.  The  sum  appearing  in  the  accounts  under  the 
heading  of  "  public  lighting  "  as  the  cost  of  providing  carbons,  &c.,  for 
the  lighting  of  the  streets  of  the  City  of  Westminster  in  our  district,  has 
increased  by  over  £700,  but  as  the  accounts  for  the  year  1914,  included 
painting  of  the  posts,  the  real  incease  of  cost,  as  compared  with  1914,  is 
considerably  over  £1,000.  This  is  due  to  the  greatly  increased  cost  of 
carbons,  which,  before  the  war,  came  from  Germany.  Fortunately,  we 
held  a  large  stock,  so  that  the  full  effect  was  not  felt  in  1915.  We  antici- 
pate that  their  cost  this  year  will  be  increased  by  at  least  another  £1,000. 
Rent,  rates  and  taxes  (apart  from  income  tax)  are  up  by  some  £800  over 
last  year,  but  they  appear  as  £4,400  less.  This  is  owing  to  a  change  in  the 
method  of  keeping  the  accounts  this  year.  Some  companies,  like  our- 
selves, have  charged  in  the  costs  the  sums  deducted  from  the  share  and 
debenture  holders  for  income  tax  on  tlieir  dividends  and  debenture 
interest,  while  others  have  charged  the  full  amount  of  the  dividends  or 
interest  against  their  net  profits.  The  majority  of  companies  have  chosen 
the  latter  method,  and  we  have  decided  to  discontinue  our  former  practice. 
In  comparing  the  accoimts  with  ])revious  years  this  must  be  borne  in 
mind.  Management  expenses  are  £7.38  uj).  This  is  due  to  the  extra 
wages  necessitated  by  the  enlistment  of  so  many  of  our  staff.  As  regards 
the  depreciation  account,  the  sum  of  £23,500  set  aside  in  this  year's 
accounts  as  against  £30,868  in  1914  is  in  accordance  with  the  recom- 
mendation of  Sir  Alexander  Kennedy,  our  cngineer-in-chief,  who  fur- 
nished the  Board  with  a  report  on  this  matter  some  time  ago.  In  the 
early  days  of  the  Company  we  put  very  little  aside  for  depreciation,  but 
as  soon  as  the  revenue  was  sufficient  the  Board  increased  this  sum  to 
make  up  for  the  deficiency  in  the  early  years  of  the  Company.  This  has 
now  been  made  good,  so  that  the  Board  will  henceforth  be  able  to  reduce 
the  rate.  The  fund  now  amounts  to  £316,000,  the  whole  of  which  has 
been  provided  out  of  revenue.  We  have  reviewed  the  whole  of  the 
investments  of  the  Company,  and  have  set  aside  this  year  out  of  the 
revenue  a  sum  of  £2,500,  which  has  been  added  to  the  reserve  fund  to 
provide  against  losses  on  realisation,  and  this  practically  agrees  with  the 
ascertained  loss  on  the  inv^estments  realised  during  the  year.  We  have 
compUed  with  the  Government  request  by  selling  some  of  our  American 
securities  and  by  offering  others  on  loan  to  the  Treasury.  The  proceeds 
of  such  sales  have  been  invested  in  War  Loan  and  Treasury  Bills,  which 
together  aggregate  upwards  of  £70,000.  In  December,  1914,  and  again 
in  March  last,  we  considered  the  c[uestion  of  raising  the  price  of  electricity, 
as  some  of  the  other  companies  of  London  had  done,  but  after  having 
carefully  looked  into  the  special  circumstances  of  our  distries,  we  decidecl 
that  it  would  not  be  advisable  to  increase  the  price  at  those  dates.  In 
June,  however,  we  were  served  with  a  notice  increasing  the  assessment 
for  rates  on  the  Company,  and  were  also  faced  with  much  heavier  charges 
for  coal  and  increased  wages.  We  then  felt  ou-selves  reluctantly  com- 
pelled to  give  notice  to  our  consumers  that  the  price  of  the  current  would 


be  increased  by  10  per  cent.,  so  that  a  portion  of  the  burden  should  Ije 
borne  by  them  and  not  carried  wholly  by  the  shareholders.  This  increa.se 
took  effect  in  the  last  quarter  of  the  year  only.  Owing  to  the  uncer- 
tainty of  the  coal  supply,  we  decided,  in  order  to  ensure  an  efficient 
reserve,  to  rent  some  ground  adjoining  one  of  our  stations  on  which  to 
store  sufficient  coal  for  a  complete  winter's  consumption  of  our  own 
stations  ;  Grove-road  also  obtained  a  large  stock  of  coal  for  the  samo 
purpose.  This  has  increa.sed  the  cost  per  unit  generated.  With  reference 
to  the  increased  assessment,  the  Board,  having  failed  to  obtain  any  sub- 
stantial  relief  from  the  Assessment  Committee,  notwithstanding  dec-cased 
receipts  and  increased  expenses,  have  appealed  to  Quarter  Sessions. 

Ml'.  C.  O.  Grimshaw,  our  chief  assistant  engineer,  in  addition  to  his 
other  duties,  undertook,  without  remuneration,  the  organising  of  a  large 
number  of  factories  for  the  manufacture  of  munitions  of  war.  We  have 
been  able  to  render  some  assistance  "^o  the  authorities  by  placing  at  their 
disposal  portions  of  our  premises  for  the  use  of  various  regiments.  We 
have  lost  from  among  our  colleagues  on  the  Board  Mr.  Hayes  Fisher, 
whom  we  have  to  congratulate  on  his  appointment  to  the  post  of  Par- 
liamentary Secretary  to  His  Majesty's  Local  Government  Board.  We 
were  very  sorry  to  lose  him,  not  only  on  account  of  his  long  association 
with  the  Company,  but  because  of  the  great  value  of  his  work  and  advice 
as  one  of  its  Directors.  We  do  not  propose  at  present  to  fill  the  vacancy 
by  his  retirement,  and  meanwhile  the  fees  accrue  to  the  Company.  From 
our  chief  officials  we  have  lost  the  services  of  our  manager.  Mr.  Hordern, 
who  was  formerly  in  the  Royal  Navy  and  is  now  serving  again  as  a 
Commander  in  that  branch  of  His  Majesty's  Forces.  Our  mains  super- 
intendent. Mr.  W.  A.  Jones,  is  serving  his  country  in  Egypt,  and  nearly 
all  our  eligible  men  have  been  attested  under  Lord  Derby's  scheme.  We 
have  97  of  our  employees — roughlj',  one-third — on  active  service  and 
I  regret  to  say  that  one  of  our  staff  has  been  killed  in  France,  while 
another  is  missing,  10  have  been  wounded,  and  three  are  in  hospital 
through  sickness.  It  has  been  difficult  at  times  to  carry  on  the  work  of 
the  Company  efficiently  in  all  its  departments,  but  owing  to  the  con- 
scientious devotion  of  those  remaining  with  us,  I  am  glad  to  say  that  by- 
various  readjustments  of  duties,  by  overtime  work,  and  by  the  employ- 
ment of  some  few  substitutes  whom  we  have  engaged  temporarily,  none 
of  our  consumers  have  had  cause  of  complaint,  nor  have  the  interests  of 
the  Company  appreciably  suffered. 

Our  late  secretary,  Mr.  Frank  lago.  who  had  been  in  faiUng  health  for 
some  time,  felt  compelled  to  resign  his  post  in  August  last.  The  Board 
granted  him  a  pension,  but  I  regret  to  say  he  did  not  live  to  enjoy  it ;  he 
died  early  in  December  last.  He  had  been  secretary  for  a  period  of 
over  27  years — ever  since  the  Company  started.  The  Board  have  made 
a  suitable  grant — a  sum  of  money — to  his  widow.  He  has  been  suc- 
ceeded by  Mr.  W.  A.  Pearman,  who  has  been  the  accountant  of  tht  Com- 
pany for  upwards  of  20  years.  I  now  bog  to  move  the  adoption  of  the 
report  and  accounts. 

Mr.  C.  S.  GILM.\N,  J.P.,  seconded  the  motion,  which  was  carried 
unanimously,  and  a  dividend  at  the  rate  of  8  per  cent,  per  annum  for 
the  half-year  ending  Dec.  31,  1915,  making  7  per  cent,  for  the  year  (leas 
tax)  was  declared. 

The  retiring  directors,  Capt.  Bax  and  Mr.  Gluckstein  were  re-elected,  as 
were  the  auditors,  Messrs.  Jackson,  Pixley  &  Co. 

Votes  of  thanks  to  the  staff  and  to  the  Chairman  terminated  the 
proceedings. 

CENTRAL  LONDON  RAILWAY  CO. — This  company's  sha-e  of  the 
common  fund  created  under  the  London  Electric  Railway  Companies 
Facilities  Act,  191 's  is  20  per  cent.,  or  £90,273.  3s.  2d.  This  sum.  phis 
£15.412.  14s.  4d.  brought  forward,  makes  £105.685.  17s.  lid.  which  is 
available  for  dividends  on  ordinary,  prefericd  and  defericd  ordinary 
stocks.  The  company's  g''Oss  .receipts  for  1915  were  £316.527.  increase 
of  £39,151  over  1914."  and  expenditure  was  £156.523,  incea.se  £12.164, 
leaving  total  net  income  £160,004.  increase  £26.987.  Adding  balance  from 
lastyear  (£15,412)  and  deducting  interest,  rentals  and  other  fixed  charges 
(£38,131),  appropriation  to  reserve  (£10.000)  and  dividend  on  preference 
stock  (£21.600),  the  balance  available  for  dividends  on  ordinary,  preferred 
and  deferred  ordinary  stocks  is  £105,685.  The  interim  dividend  of  H 
per  cent,  which  was  paid  on  the  ordinary  stock  and  of  2  per  cent,  on  the 
preferred  ordinary  stock  for  the  half-year  ended  June  30.  1915,  absorbed 
£38,492,  leavii.g  £67,193,  which  will  admit  of  the  payment  of  a  dividend 
of  U-  per  cent,  on  the  ordinary  stock,  of  2  per  cent,  on  the  prefeiteti 


756 


THE  ELECTRICIAN,  FEBRUARY  25,  1916. 


ordinary  stock  for  the  half-year  ended  Dec.  31,  1915,  and  of  2  per  cent- 
on  the  deferred  ordinary'  stock  for  th'-  whole  year,  making  3  jjer  cent,  on 
the  ordinary  stock  and  4  per  cent,  on  the  preferred  ordinary  stock  for  the 
year,  leaving  £15,685  to  carry  forward.  The  dividends  paid  for  1914 
were  2^  jx;r  wnt.  on  thf;  ordinan,-,  4  jx'T  cent,  on  the  preferred  ordinary 
and  1|  JH'T  cent,  on  the  deferred  ordinary  Btock,  with  £15.412  carrid 
forward.     The  capital  eyp^-nditurf  during  the  year  amorint'd  to  £35.440. 

KENSINGTON  &  KNIGHTSBRIDGE  ELECTRIC  LIGHTING  CO.  LTD.)— 
During  1915  the  number  of  houses  and  shops  connected  with  the  s\stem 
increased  bv  70  from  4,941  to  5,011,  and  the  energy  consuming  devices 
(calculato<rin  30  watt  lamj/S)  by  21,873  from  488,912  (14.6fj0kw.)  to 
510,785  (15,320  kw  ).  The  lighting  restrictions  reduced  the  units  sold 
by  9  ]XiT  cent.,  which  entails  a  still  greater  percentage  of  reduction  in  the 
net  profit.  The  nr-t  jjrofit  for  the  year  available  for  dividends  is 
£11,053.  Is.  7d.,  and  with  £1,028.  lis.  Id.  brought  forward  the  total  is 
£13,281.  12s.  8d.  Interim  dividends  paid  during  the  j'ear  at  rate  o 
6  per  cent.  jk-T  annum  on  the  ordinary  shares,  0  per  cent,  per  annum 
on  the  first  preference  shares  to  June  30,  and  5  per  cent,  per  annum  en 
the  secrmd  preference  shares  to  h'ept.  30.  amounting  to  £0,525,  leaving 
£0,750.  12s.  8d.,  out  of  which  must  be  flediicted  the  second  half-year's 
dividend  on  the  first  jireference  shares,  which  absoplicd  £l,",00,  and  pro- 
vision for  the  dividend  on  the  second  pr-ference  shares  from  Oct.  1  to 
Doc.  31,  amounting  to  £025,  leaving  a  balance  of  £4.03).  12s.  8d.  Out 
of  this  the  boartl  recommend  payment  of  a  dividend  at  raU-  of  8  per  cent, 
per  annum  for  the  last  half-year,  which  will  absorb  £4,2<JO,  making  with 
the  interim  dividend  already  paid.  7  jier  c  ent.  forthe  j'ear  on  the  ordinary- 
Hhares,  and  leaving  to  i  arrv  forward  £431.  12s.  8d. 

LANCASHIRE  UNITED  TRAMWAYS  (LTD.)— The  traffic  receipts  for  1915 
wen-  £90,578.  mih(  ■llaiicfu.s  rcc*  ipts  and  «  lectrital  energy  sold  produced 
£0,249.  Deducting  working  e.xjicnHCs  (£54,933).  cost  <>f  generating 
electrical  energv-  sold  (£4,096).  general  cha'-gen  (£5.240)  and  rent  of  leased 
lines  (£5,191).  and  a<l(ling  dividend  on  Ixdding  in  N<w  St.  Ihlens  &  Dis- 
trict Tramways  Co.  (£1,534),  the  profit  was  £2S.90l.  Interest  and 
diviflends  from  ojKTating  t-ompanics  and  suntlry  receipt  samounted  to 
£14.017.  After  deducting  interest  on  the  p^ior  li«'n  (lelxnture  stock  and 
cxiK-nues  there  reniains  £198,  which  has  been  carried  to  depreciation 
account.  There  is  also  a  balance  on  the  year's  working  of  the  o^icralinL' 
com  panics  after  paying  interest  and  dividends,  of  £10,203. 

LONDON  ELECTRIC  RAILWAY  CO  This  company's  shan'  of  the 
cc<ninii<ii  fiiiid  ('i<ut(d  iii.di  i  ilir  London  Electric  Hailways  Facilities 
Act,  1915,  is  26  p-r  cent.,  or  £1 17.355.  2s.  2d.  This  snm  i>lus  £11. 547. 3s.  Id. 
brought  forward  makes  £128.902.  5s.  3d.,  which  is  availabli-  for  dividend 
on  till'  (('•dinury  shar<s.  Tli'-  Kvoyn  rccei])is  of  th<'  comjiany  <lnring  1915 
weri-  £963.131  (incnasc  of  tl81.18l»  over  1914).  and  exji-iiditun-  was 
£428,3(t7  (increns'-  £83.3(Mt),  Icavirg  total  net  income  £."»34. 824  (increase 
£1)7,880).  After  adding  balance  brotight  fctrwiinl  (£1 1,547)  ami  de<lucting 
interest,  rr-ntals  and  oth-r  fix<d  ehargrn  (£27(1.522).  appropriation  fir 
n'wrye  (£20,(MM»).  n:id  paying  divi<lcnd  on  p'-'ference  stock  (£126,il47). 
the  balance  available  for  dividend  <jn  the  o'dinary  sharo  is  £128.9<t2. 
Th<'  interim  «lividend  for  the  half-year  imlMl  .hme  .30.  1915.  on  the 
ordinary  sha'^eH  wa«  1  jkt  cent.  Thi.<  ali»«<irlx'd  £40,640  and  laves 
£82,262,  which  admits  of  the  payment  of  a  dividend  for  th<'  half-year 
ended  Deo.  31.  1915.  on  the  ordinary  sliares  of  f  jk  r  cent.,  making  with 
the  inl'Tim  dividend  1  j  jwr  et-nt.  for  the  year,  leaving  £12.303  to  iK-carrii  d 
forward.  Tlu  dividenil  '  n  (he  oidinary  shan-s  in  191  I  was  4  per  H'nl.. 
with  £H.(»(Ki  plneed  to  r-Kcrve  and  £11.547  roTied  forwa-^d.  The  capital 
expenditure  <lnrinff  thr-  yenr  nnioiinted  to  £I57,lrtO.  .\  section  of  the 
•xtrntinn  of  the  '  Haktrlot^  '  from  I'addington  to  Queen's  Park  was 
opened  for  trafflr  on  Jan.  31.  191ft;  on  K<b.  11.  1915.  the  train  service 
wasextendrd  t<^>  Queen's  Pa'-k.  and  on  May  10,  1915.  a  service  of  through 
triiiiiM  to  the  new  \Vil|esdi-n  Junction  siation  of  the  l/i!idon  A'  N'orth- 
Wehtern  liniUay  wiin  inangnrated.  TIf  trnfl;i-  i^  sntisfa<to' y  and  shows 
a  Nubntnntial  irrowth  since  its  oiM-ninf^. 

lONDON  ELECTRIC  SUPPLY  CORPN.  (LTD.  )^The  rep-rt  of  the  directors 
still'  -  ihiii  111'  |.i"tit  f'l  111'  V.  Ill  '  iiiN  <|  I),  e.  31.  Htl5.  is  £77.6M7.  18s.  Id.. 
n^'iiiP-i  t<.(3.234.  (Im  Kkl.liist  year.  To  this  hmt  to  \if  added  the  amount 
brought  forward  (£8. H28).  less  bnl".  ■  ■  f  ii.i.i.  -i  ,,h  teni|s>rary  loan  niid 
exiiPhifn  of  delM-nture   utock   i  n   total  of  £86,293. 

tnterrst  on  delsnlure  stork  r«i(.,ii>'i  i.i.,/L  ,-  o<l.  ami  sinking  fund 
for  redeniplion  of  diU-iiture  >ito<'k  in  1931  £13.527.  lenvipe  n  bslnn'r  t" 
be  np])ropriate<l  of  '      ■  Od.     Tl  ii.j 

o(  (i  jsT  cent,  on  I        ,  ■  share*.  ■!  nf 

3  js-r  rent,  was  paid  on  N-pt.  I  \m\,  which  will  «(»«.. rb  £2i>.<.t.VJ)  and  a 
dividend  of  3  jwr  «H'nl.  <>n  the  ordinary  shares  (£t».99(i),  to  pla<  e  £5.(MM) 
to  contingencies  arrount.  and  lo  carry  forward  £lt.(H9.  12s.  (id.  The 
supply  has  Iwen  e(Ti<i<ntlv  maintained  .'  The  in 

nnit»  so|il  amounted  to  ."i(l.757,5H4.  hi.  •  .    the  t<  : 

per  ui  it  sold  lKinp(|(VM.  (nc.iinst  0'50d.  in  ll»U).  caused  by  the  gnat 
inerease  in  the  price  r>f  coal  and  wnnu  <>«iiiL'  u.  tl.i-  uui  Tl,  i~i\\,' 
•npplird  for  trmtinn.  tramway  and  nt. 

increase  over  last  \vBr.     The  a  vein;.'    ,>,•,  \ 

power)  was  0-9(Wl.,  eompand  with  (I  04d 
fnr  e\reM  prolils  dm 
rnde«l  I).r.  31.   I9H. 
The  Isin'd  nie  advJMil  by  th'  r  that. 

oliwhtly  oviT  the  rtverogi'  of  tl,     ,.      ;,;  ^  of  the  \  •  ...  -   .     .  J ,.    ,,.    ,- 

"(  opinion  that  an  e|e«'lrir  supply  undertaking  with  a  tenure  exmrinc  in 
1931  ei.mrn  (i(  nrrd  Is  )  under  thi'  .  I"     '    '       ■• 

referring  to  htisine<i<ieH  ithieh  nyn\ 


p*it«n(i 
Mittt 


payment  of  such  excess  profits  duty.     The  expenses  of  generation  during 
1915  were  increa.sed  by  nearly  50  }>er  cent,  owing  to  the  war. 

MATHER  &  PLATT  (LTD.) — At  the  meeting  on  Wednesday  the  directors' 
rejjort  for  1915  stated  that  the  net  profit  amounted  to  £103,622.  after 
charging  depreciation,  diiectors'  remuneration  and  doubtful  dcbtst 
With  £66,838  brought  forward,  the  balance  is  £170.461.  The  directors 
recommend  a  balance  dividend  on  the  ordinary  shares  of  9J  per  cent., 
making  12i  per  cent,  for  the  year,  carrying  forward  £75.461.  The 
comitany's  works  were  declared  a  "  controlled  estahlisluuent  "  under  the 
.Munitions  of  War  Act  on  Aug.  18,  1915.  The  company  has  made 
payments  to  employees  serving  with  H.M.  Forces  or  interned  abroad,  and 
to  their  dejx'ndents.  Contributions  have  also  been  made  to  various  war 
funds.  Th".se  payments  have  amounted  to  £10,000  during  the  year, 
which  amount  has  been  charged  against  revenue. 

METROPOLITAN,  DISTRICT  RAILWAY  CO.— The  report  states  that  as 
one  of  the  companies  which  are  affected  by  the  London  Electric  Railwaj* 
Companies  Facilities  Act,  1915,  it  is  entitled  to  12  ])er  cent,  of  the 
common  fund  created  under  the  Act,  and  accord inglv  it  receives 
£.54.1(53.  17s.  lid.  This  sum  phis  £13,888.  3s.  lOd.  brought  forward 
niak'^'s  a  total  of  £68.052.  Is.  9d.,  which  is  available  for  dividend  on  the 
s'  cond  pTcference  stock  and  further  reserve.  The  total  receipts  of  the 
company  for  1915  weje  £1.006,247,  and  expenditure  was  £511,721, 
leaving  total  net  income  of  £5.54,526.  After  meeting  interest,  rentals 
and  otiier  fixed  charges  (£350,432),  appropriating  £25.000  to  reserve,  and 
jiayii  g  dividends  on  guaranteed  and  fiist  preference  stocks  (£124.930) 
th?  balance  available  for  dividend  on  second  preference  stock  and  further 
reserve  is  £68.052.  The  interim  dividend  of  1^  per  cent,  which  was  paid 
on  the  second  preference  stock  for  the  half -\  car  ended  Ji.ne  30,  1915, 
ab.sorbc  d  £22,050.  leaving  £46,002  available,  which  will  admit  of  the  pay- 
ment of  a  di\idend  of  H  per  cent,  for  the  half-x-ear  ended  Dec.  31.  1915, 
making  3  per  cent,  for  the  year.  It  is  pro]>os(d  to  carry  £10.00(*  to 
reserve,  making  £35.000  for  the  year,  and  to  carry  forward  £13.952.  The 
dividend  paid  on  the  second  preference  stock  for  1914  was  2  jX"-  cent., 
with  £13.888  carried  forward.  The  capital  expenditure  during  the  year 
amounted  to  £17,0.59. 

NEWCASTLE  &  DISTRICT  ELECTRIC  LIGHTING  CO.  (LTD.)— The  gross 
)ii(.lit  for  1915  wa.s  £:54.439.  os.  5d..  and  aftir  adding  £14,617.  8s.  3d. 
iirought  forward  and  <lcducting  interest  ciii  debentures  and  loans  (£18.474) 
the  available  balance  is  £30.582.  13s.  The  directors  recommend  that 
£2.200  be  transferred  to  second  mortgage  debenture  redemption  fund. 
£500  be  written  off  debenture  issue  expen.ses.  and  that  the  balance  of 
£27.822.  13s.  be  carried  forward.  Although  the  net  profit  for  the  j-ear 
shows  an  increase  over  la*t  year,  the  directors  do  not  deem  it  expedient 
to  ncommend  payment  of  a  dividend  in  consef|uence  of  the  abnormal 
conditions  due  to  the  war.  Owing  to  the  large  increase  in  the  cost  of  coal 
and  other  material  the  price  for  '  lectrical  energy  suj^plicd  to  the  ordinary 
consumers  was  raised  as  from  the  June  quarter  meter  readings,  and  the 
increased  demand  for  ])ower  has  more  than  compensated  for  the  loss 
incurred  due  to  the  lighting  restrictions.  The  capital  expenditure  for 
buildinirs.  jdant  and  mains  during  the  year  amounted  to  £48,817.  1  Is.  8d 

NOTTING  HILL  ELECTRIC  LIGHTING  CO.  (LTD.)— The  directors' 
II  port  for  th-  year  ended  Dec.  31.  1915.  states  that  the  expenditure  on 
capital  account  has  been  increased  during  the  year  by  £1.5.56.  7s.  5d., 
making  the  total  £253.677.  lis.  The  ex])enditnre  on  lapital  account 
exceeds  the  ••eceipts  by  £44,325.  Is.  The  cost  of  the  joint  station  at 
Wood-lane  to  date  has  amounted  to  £224,9.55.  14s.  5d..  and  joint  delKn- 
ture  stock  amounting  to  £231.500  has  been  isucd.  The  profit  for  the  x-ear 
was  £22.617  (again.st  £24.221  in  1914).  and  the  equivalent  of  2.38".9S1 
.30. watt  lamjis  is  connected  (against  234.608  in  1914).  The  number  of 
consumers  is  now  4.358.  and.  with  the  exception  of  20.  are  s.ipplied  at  200 
volts.  The  revenne  from  the  sale  of  current  for  the  year  was 
£42.418.  13s..  an  increase  of  £.332.  and  the  reduction  of  £1,604  in  the 
p-ofit  is  mainly  due  to  the  higher  rate  of  income  tax.  which  was 
£2.(1.53.  2s.  6(1.. 'against  £1.499.  .5s.  9d.  in  1914.  From  the  available  not 
p'-ofit  of  £26.028.  15s.  2d.,  depn-ciation,  renewal  and  .'•cserve  (£3.000), 
fh'benture  interest  (£2.260.  I3s.  4d.).  Ken.sington  &  Xotting  Hill  joint 
d'bentii.re  stock  interest  (£2.;}23.  8s.  3d.),  interest  on  loans  (£328.  8s.  2d.) 
and  sinking  funds  (£1.518.  17s.  .3d.),  income  tax  (£2,(i.53.  2s.  6d.)  and 
amount  to  \w  distributed  to  staff  under  co-partnership  scheme  (£2.52.  13s.). 
leuvink!  an  available  balance  of  £13.68.5.  12s.  8d.  Hoth  classes  of  6  jxT 
cent,  leer'^nee  shfins  have  neeived  their  full  dividend,  which  ab.*orbcd 
17.  »S8.  ami  left  £(>.197.  12s.  S<1.  The  directors  recommend  i>aymcnt  of  a 
divi<lend  of  5b.  jxr  share  (l(>ss  tax)  on  the  ordinary  .shares,  absorbing 
£5.8(<(».  16s.  ,vl..  carrying  forward  £336.  16.«.  The  scheme  of  co-partner- 
ship with  (he  eonipany's  staff,  brought  into  ojx-ration  during  1912.  ia 
Htill  workim;  satisfactorily.  I'nder  this  scheme  there  will  be  distributed 
aitioni;  the  stalT  an  addition  to  their  wages  of  nearly  8  ]»er  e<  nt. 

PARA      ELECTRIC    RAILWAY    &     LIGHTING    00.    (LTD.)— The   groi« 
11"  ipt.*  .'oi    (lie  past  year  win>  £24,3.4s3.  an«i  ojsrnnng  expenses  were 
£115..309.  (ho  net  n-venu<'  earned  in  Para  Ixing  £128.174  oompaied  with 
£I17.4(MI  in  1914).      As  tin-  aeeounts  are  based  n|>on  tli 
rM"  ..(  16d.  jM-r  miln-is.  there  must  Ik-  dcilucted  £33.2o5. 

eiirnd  on  rcmittam'<\<.     After  providing  for  London  exjieiiM's.  tin* 
'•  IS  £!HI.7.59.  against  £106.147.     After  paving  dclxnlure  interest 
nking  fund  (£38..5(M»)  an.l  interim  dividend  on  the  pnfen-nx*  ahftrea 
U.<.;..(»).  the  Iwlnnoe  is  £63.lS.».     The  din>ctor8  n'commcnd  the  transfer 
to  depreeintion  and  remwids  n^serve  of  £15.000;    payment  of  a   final 
''•^  •''•  .x  r  cent,  or  the  pn^fcrence  shares  for  the  half  \T»ar  (o  Nov. 

^'^-  •  '  Kinc  6  j)er  cx^nt.  for  year),  payment  of  a  (Uvidciui  of  o  jx»r 

cent,  ou  the  ordinary  kb&ret  (lew  tax)  for  ih*  year,  carryittg  forward 
£19,935. 
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SOUTHJMETROPOLITAN  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— The 
rf])ort  for  1915  states  that  the  credit  balanc(!  is  £4!),H)0.  9.s.  :5(1.  (against 
£43,054  in  1914),  which,  with  £5, .591  brought  forward  and  £1,001.  14s. 
a  divjtlend  of  10  per  cent,  declared  on  the  company's  holding  of  shares 
in  the  West  Kent  Electric  Co.,  makes  a  total  of  £55,783.  3h.  Ud.  After 
dcrfiictmg  £12,612  for  interest  on  debenture  stock  paid  and  accrued,  and 
£7,253.  17s.  7d.  for  interim  dividends  on  the  ])ref(;rcnce  shares,  the  balance 
is  £35,917.  Os.  2d.  The  directors  recommend  payment  of  final  dividends 
to  Dec.  31  upon  tlic  7  per  cent,  cumulativi^  fi  -st  and  the  6  per  cent, 
cumtilativc  second  ])rcference  shares,  placing  £16,750  to  depreciation, 
payment  of  a  dividend  of  4  per  cent,  per  annum  on  the  ordinary  shares 
for  the  year  1915,  the  balance  of  £6,604.  18s.  7d.  being  carried  forward. 
There  are  6,781  consumers  (against  6,468),  and  the  connections  arc  equal 
to  19,389  fr.T.  (against  15,529  ii.i'.).  The  revenue  from  sales  of  current 
shows  a  satisfactory  improvement,  but  the  cost  of  coal  during  the  year 
continued  abnormally  high,  and  there  was  a  considerable  increase  in 
wages.  In  order  to  copo  with  the  continuous  growth  of  the  business 
the  plant  at  the  power  house  is  being  added  to  by  the  installation  of  a 
5,000  kw.  turbo-generator,  which  it  is  expected  will  be  in  commission 
next  month.  With  the  sanction  of  the  Treasury,  a  further  £10,790  4^ 
per  cent,  first  debenture  stock  and  15,926  6  per  cent,  cumulative  second 
preference  shares  were  issued  during  the  year.  The  business  of  the  West 
Kent  Electric  Co.  has  made  substantial  progress,  its  gross  revenue  having 
risen  from  £1,596.  8s.  6d.  in  1914  to  £13,320.  7s.  in  1916,  while  the  net 
r:^venue  increased  from  £541.  6s.  to  £3,051.  3s.  3d. 

SMITHFIELD  MARKETS  ELECTRIC  SUPPLY  CO.  (LTD.)— At  the  meeting 
last  week  the  chairman  (Sir  Herbert  Leon)  said  that  the  capital  had  been 
increased  by  £1,354.  14s.  6d.,  which  included  the  balance  of  the  cost  of  th^^ 
Diesel  plant  which  was  outstanding  last  year.  The  board  had  now  come 
to  a  satisfactory  settlement  with  the  Diesel  Company,  and  had  been  abb 
to  order  a  new  generating  set,  which  should  be  at  work  in  a  few  months. 
The  cost  of  producing  ths  current  had  been  much  heavier  owing  to  the 
war.  Their  oil  contract  luckily  carried  them  over  last  year  ;  it  was  now 
double  the  price,  and  to  naeet  that  they  had  been  obliged  to  follow  the 
example  of  other  electrical  undertakings  and  increase  the  charge  for 
current  to  customers.  The  total  cost  of  generating  cin-rent  in  1915  was 
6  per  cent,  higher  than  in  1914.  Other  items  had  also  increased.  Their 
receipts  from  current  were  actually  more  than  last  year,  in  spite  of  war 
conditions,  but  the  total  j-eceipts  were  less,  owing  to  the  natural  dis- 
inclination of  consumers  to  spend  money  on  extensions  and  alterations. 
The  net  profit  (£2,816)  was  only  £324  less  than  1914.  The  board  had 
decided  to  again  recommend  payment  of  a  2  per  cent,  dividend,  after 
having  placed  the  usual  amount  to  debenture  stock  sinking  fund,  and 
£1,250  to  depreciation  (against  £1,000),  carrying  £1,206  forward.  A 
serious  accident,  against  which  they  were  fully  insured,  had  taken  place 
on  the  7th  of  this  month.  One  of  the  compi'essors  of  a  Diesel  engine 
exploded,  killing  one  man  and  wounding  another.  The  cause  was  being 
investigated  and  would  doubtless  be  ascertained. 

TELEGRAPH  CONSTRUCTION  &  MAINTENANCE  CO.  (LTD. )— The  accounts 
for  the  year  1915  show  a  net  profit  of  £108,707.  14s.  7d.  after  charging  the 
interest  on  the  debentures.  With  £111,406.  lis.  4d.  brought  forward 
the  total  is  £220,114.  5s.  lid.  From  this  amount  is  deducted  the  interim 
dividend  of  5  per  cent,  (paid  in  July),  amounting  to  £22,410,  leaving 
£197,704.  5s.  lid.  The  directors  propose  to  distribute  a  further  dividend 
of  10  per  cent.,  together  with  a  bonus  of  12s.  per  share,  tax  free,  absorbing 
£67,230,  and  to  supplement  the  reserve  fund  by  £20,000  (making  it 
£165,000),  leaving  £110,474.  5s.  lid.  to  be  carried  forward.  The  general 
business  of  the  companyduring  the  past  year  has  been  satisfactory.  The 
company's  works  and  steamships  have  been  maintained  in  their  usual 
stat3  of  efficiency.  The  Rt.  Hon.  the  Earl  of  Selborne,  K.G.,  having 
accepted  office  in  the  Government  in  May  last,  resigned  his  directorshiji 
of  the  Compan3^ 

TOTTENHAM  DISTRICT  LIGHT,  HEAT  &  POWER  CO.— At  the  meeting 
last  week  the  chairman  (Sir  Corbet  Wocdall)  stated  that  their  electricity 
supply  plant  had  proved  entirely  satisfactory,  and  in  the  second  half-year 
of  the  establishment  of  the  undertaking  it  was  paying  its  way,  and 
there  was  a  small  balance  to  the  good. 

WADEBRIDGE  &    DISTRICT  ELECTRIC    SUPPLY    CO.   (LTD.]— At   the 

recent  meeting  it  was  reported  that  the  results  of  the  ])ast  year's  working 
were  satisfactory,  and  it  was  proposetl  that  a  dividend  of  6  per  cent,  be 
declared.  During  the  j^ear  there  were  numerous  apphcations  from 
existing  consumers  for  additional  lights.  In  order  to  popularise  the  use 
of  irons  they  were  offering  to  supply  them  on  loan  at  a  low  charge  of  4s. 
])er  annum.  No  thrifty  housewife  who  had  once  tried  them  was  willing 
to  return  to  the  discomforts  of  the  ordinary  flat  iron.  A  scheme  was 
under  consideration  to  make  it  possible  to  supply  the  tenants  of  small 
cottages  with  the  light  at  a  weekly  cost. 

YORKSHIRE  ELECTRIC  POWER  CO.— At  the  meeting  last  week  the 
chairman  (Mr.  A.  G.  Lupton)  said  that  there  had  been  a  satisfactory 
growth  of  receipts  owing  to  increased  output,  but  the  very  high  prices  of 
coal  had  greatly  increased  the  costs.  To  some  extent  that  would  be 
recouped  during  the  first  half  of  1916,  owing  to  the  sliding  scales  in  force 
in  their  agreements.  The  plant  had  been  run  at  great  pressure  and 
maintenance  and  repairs  were  in  consequence  very  high.  New  and  larger 
units  of  plant  had  been  put  on  order.  It  had  been  a  great  disappoint- 
ment to  the  directors  to  be  unalile  to  recommend  a  higher  dividend  upon 
the  ordinary  shares  than  that  paid  in  1914,  but  they  felt  that  in  these 
difficult  times  it  was  absolutely  essential  to  consolidate)  and  bccurc  the 
i'eiources  of  tte  company.         


NEW    COMPANIES,     MORTGAGES     AND 
CHARGES,   <&c. 


'NEW  COMPANIES 

COATES  &  CO.  (SHEFFIELD;  LTD.)  (143,006)— Reg.  Feb.  14,  capital 
£3,000  in  £1  shares  (.500  preferred),  to  take  over  the  business  of  an  elec- 
trical engineer  and  contractor  carried  on  by  J.  Coates  as  Coates  &  ('-o. 
Private  company.     J.  Coates  is  first  permanent  director. 

J.  E,  LESTER  &  FOLWELL  (LTD.)  (143,015)— Reg.  Feb.  15,  capital 
£3,000  ij»  £1  shares,  to  take  over  the  business  of  .J.  E.  Ixster  &  Folwell, 
motor  garage  proprietors  and  electricians,  to  carry  on  same  and  the 
business  of  carriage,  motor  or  omnibus  manufacturers  or  dealers,  elec- 
tricians, mechanical  engineers,  &c.,  and  to  adopt  an  aj^reement  with 
J.  E.  Lester.  Private  company.  J.  E.  Lester  is  permanent  director. 
Reg.  office  :   40,  Humberstone  Gate,  Leicester. 

LIDGETT  ENGINEERING  CO.  (LTD.)  (142,921).— Reg.  Feb.  4,  capital 
£5,000  in  £1  shares  (1,.500  preference),  to  take  over  the  business  of  a 
mining,  electrical  and  mechanical  engineer  carried  on  as  Steaven.son  & 
Co.,  ai  Barnsley.  Private  company.  First  directors  are  :  G.  S.  .Marple 
and  G-  F.  Steavenson. 

LOWER  THAMES  LAND  DEVELOPMENT  &  POWER  CO.  (LTD.)  (143,059) 
Reg.  Feb.  18,  capital  £7  in  £1  shares,  to  acquire  and  turn  to  account  a 
certain  estate  at  Barking,  Essex.  Private  companj-.  Fir.st  directors  are 
J.  B.  Braithwaite,  H.  B.  Renwick  and  F.  W.  Reynolds.  Reg.  office  : 
Moorgate-court,  Moorgate-place,  E.C. 

MAKIN  &  CO.  (LTD.)  (143,007)— Reg.  Feb.  14,  capital  £1,000  in 
£1  shares,  to  carry  on  the  business  of  electrical  and  mechanical  engineers 
and  manufacturers,  &c.,  and  to  adopt  an  agreement  with  Makin  &  Co. 
(Ltd.)  (in  vf  1.  liq.)  and  P.  Toothill.  Private  company.  First  cUrectors 
are  R.  C.  Smith  and  R.  C.  Smith,  jun.  Reg.  office  :  39,  Townhead- 
strect,  Sheffield. 

REGULUS  METAL  &  PLUMBING  CO.  (LTD.)  (142,874).— Reg.  Jan.  31. 
capital  £10,000  in  £1  shares,  to  cany  on  the  business  of  manufacturers  of 
and  dealers  in  metallic  specialities,  fitting.'^,  furnaces  and  moulds,  &c., 
gas  and  electric  light  fitters,  dealers  in  paints,  varnish,  &c.  Private 
company.  First  directors  are  :  T.  W.  Lovatt,  P.  J.  Jemmett.  H.  L.  B. 
Lovatt,  R.  S.  Lovatt  and  W.  H.  Manley.  Secretary  :  H.  J.  Cooper. 
Reg.  office  :  Birch-sti-eet,  Wolverhampton. 

SCOTT  ELECTRICAL  CO.  (LTD.)  (142,970)— Reg.  Feb.  9,  capital 
£100,000  in  £1  shares,  to  carry  on  the  business  of  manufacturers  of  and 
dealers  in  lighting  sets  and  starting  apparatus,  lamps,  dynamos,  magnetos 
and  electrical  and  othc-  apparatus  and  accessories  and  parts  thereof, 
for  use  in  connection  with  motor  vehicles,  airships,  aej-oplanes,  &c.,  also 
electrical,  mechanical,  automobile  and  general  engineers,  &c.,  and  to 
adopt  agreements  with  the  Efandem  Co.  and  Jesse  Varley.  First  direc- 
tors are  J.  Varley,  E.  J.  Hardy  and  G.  H.  Cornwallis.  The  Efandem  Co. 
(Ltd.)  shall  for  a  period  of  10  years  have  the  right  to  nominate  a  director 
so  long  as  they  hold  500  shares.  Reg.  office  :  National  Provincial  Bank- 
chambers,  Queen's-square,  Wolverhampton. 

MORTGAGES  AND  CHARGES. 

COLSTON  ELECTRICAL  WORKS  (LTD.)— Mortgage  on  certain  moneys 
dated  Jan.  25,  1916,  to  secure  all  moneys  due  or  to  become  due  from  or 
to  Capital  &  Counties  Bank. 

ENFIELD  ELECTRIC  CABLE  MFG.  CO.  (LTD. )— Deed  of  further  charge 

on  certain  hereditaments  and  premises  dated  Jan.  27, 1916  (supplemental 
to  mortgage  dated  Nov.  5,  1914),  to  secure  £2,750.  Holders  :  Viscount 
Grimston,  G.  J.  Andrews  and  F.  Plutte. 

MASHAM  &  DISTRICT  ELECTRIC  SUPPLY  CO.  (LTD.)— Particular-  of 
£.500  debentures,  created  Jan.  19,  1916,  have  been  filed,  amount  of 
present  issue  being  £440.  Property  charged  :  Company's  undertaking 
and  property,  present  and  future.     No  trustees. 


CITY  NOTES. 


MEMORANDA  (Feb.  16). — Bank  rat«  5  per  cent,  (since  Aug.  8,1914). 
Consols  58}.  Consols  Pay  Day,  March  1.  Stocks  and  Shares  Ticket 
Days,  Feb.  23  and  March  9.  Pay  Days,  Feb.  24  and  Mnrch  10.  Piice 
of  silver,  26  ^d.  

BOURNEMOUTH  &  POOLE  ELECTRICITY  CO.  (LTD.) — The  directors' 
recommend  a  final  dividend  on  the  ordinary  shares  at  rate  of  7  per  cent, 
per  annum  (less  tax)  for  the  half-year  to  Dec.  31,  making  6  per  cent,  for 
the  year. 

CROSSLEY  BROS.  (LTD.) — The  directors  have  declared  a  dividend  on 
the  p;(>ference  shares  at  rate  of  5  per  cent,  per  annum  and  at  rate  of  6  per 
cent,  per  annum  on  the  ordinary  shares  (making  5  per  cent,  for  the  }-ear) ; 
£20,000  has  been  jilaced  to  reserve  and  the  balance  (£30,330)  carried 
forward. 

DAVIS  &TIMMINS  (LTD.) — The  directors  recommend  a  balance  dividend 
on  the  ordinary  shares  at  the  rate  of  10  per  cent,  per  annum  for  the  half- 
year^(tax  free"),  making  S  per  cent,  for  1915,  together  with  a  bonus  of 
15  per  cent. 
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DIRECT  WEST  INDIA  CABLE  CO.  (LTD.)— The  directors  announce  an 
intcrinri  flividond  at  the  rato  of  G  jxr  t;<nt.  per  annum  (tax  free)  for  the 
past  half-year. 

GUERNSEY  RAILWAY  CO.— The  net  profit  for  1015  (including  £.528 
broii^/hl  forwardj,  aftf-r  writing  off  £886  for  depreciation,  paying, 
debenture  interest,  and  placing  £.500  to  reserve,  amounts  to  £1.729 
against  £1,78.5.  An  ordinary  dividend  of  5  per  cent,  (the  same  as  in 
1914)  has  been  declared. 

HALIFAX  &  BERMUDAS  CABLE  CO.  (LTD.)— The  directors  announce 
an  interim  dividend  at  rate  of  0  per  cent,  per  annum  (tax  free)  for  the 
past  half-year. 

MACKAY  COMPANIES.-  The  regular  quarterly  dividend  of  1  per  rent- 
on  the  picforrf  (i  h)i;ir'-.s  and  th'^-  regular  quarterly  flividend  of  |  jxr  cent, 
on  the  common  shares  in  the  Mackay  Compani''.?  will  l)e  paid  on  Apiil  1. 
19If).  to  shareholders  of  record  as  th"y  apjK>ar  at  th<-  close  of  business  on 
March  10.     The  transfer  books  will  not  Ix-  clowd. 

NEWCASTLE. UPON  TYNE  ELECTRIC  SUPPLY  CO.  (LTD.)— The  directors 

1'  coiiinKiiil  |>aynifnt  of  a  final  dividend  of  :iS  |>cr  cent,  on  the  onlinary 
sharcM,  making,  with  the  interim  divide  r.d  of'2il  jK-r  cent,  already  j.ai.i, 
<■>  |K  r  ((111.  for  the  ])ast  year. 

OXFORD  ELECTRIC  CO.  (LTD.)-^The  directors  have  declared  a  divid' iid 
at  rate  of  .'U  i>er  cnt.  (less  tax)  on  the  ordinan*-  .share  eaj;ital  for  the  half- 
year  K.  Dee.  :i\.  making  (i  per  cent,  for  year,  against  6i  per  cent,  in  1914. 

VULCAN  BOILER  &  GENERAL  INSURANCE  CO.  LTD.)-  A  final  dividend 
of  'Is.  a  fhiiTi-  and  a  bonii.s  of  2.>..  a  share  (less  tax),  making  12s.  f(jr  the 
yc&f,  have  been  declared,  and  £«,;i38  has  been  carried  forward. 


METAL  PRICES. 

f^'i^t  ^-i-P- PVll^^""  *'  ^"J"-  '^^'  ^PP*''  Tham(!s-street.  London,  E.G..  quote  under 
jate  Feb.  22,  the  following  as  the  present  basis  prices  of 

Nev/  Metals. 


per  lb. 

Solid  Drawn  Brais  Tubes 1 7d. 

Solid  Drawn  Copper  Tubes IWd.' 

Brazed  Copper  Tubes Idjd. 

Brazed  Brass  Tubn I9d. 

Brass  Wire \tid. 

Copper  Wire 18id. 

Rolled  Brass ibid. 

Qrass  Sheets itjd. 

per  ton. 

Copper  Sheets    £l48    0    0 

Spelter £105    0    0 


per  ton. 

English  Lead £33  10    0 

Antimony Nominal. 


Old  Metals. 


per  ton. 


Clean  Scrap  Copper £96    0 

Braziery  Copper  Scrap £39    0 

Clean  Scrap  Brass £69  10 

Old  Lead £27 

Old  Zinc £65 

Hollow  Pewter £120 

Black  Pewter £90 

Gun  Metal £82 


0 
0 
0 
0 
10 


p-.h^^.^JTR^■  E«'''-»*''«'-.L«'n<lon.road.  Southwark.  London,  SB.,  quotes  under  dale 
Feb.  22  the  following  approximate  prices  of  S:rap  Metai  s  :—  <<      «  i">^'='  c^ic 


per  ton. 

Aluminium  Cuttings £153    0    0 

Clean  Mixed  Brass £68    0    0 

Clf-an  Cooper £96    0    0 

Brazi(?ry  Copper £90    0    0 

Gun  Metal £80    0    0 


O'd  Lead £27  10  0 

X??  Load £25  10  0 

Old  Zinc £70  0  0 

Hollow  Pewter £120  0  0 

Shafx»  i  Black  Pewter £85  0  0 


«,  *!!,^:il?^a}^  "r"  *"PP'''.»<^'^°'  a<  the  following  prices  per  ton  :  Plumher>  Solder  (iir  bsr 
or  Rtrip).  £80  ;  Commercial  Tinman's  Solder,  £105  ;   Blowpipe  Solder.  £115 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

Wlpit  wor«  known  fwi  "  othoial  quotation"  are  not  now  isHuod,  Inu 
we  give  b,.i(,v.  •!„.  Ut<vHt  prioM  at  which  actual  Iransaotioin  took  place 
on  o.  iH.fr.re  I  H..Hday.  V,.\,  22  The  groatttit  care  ir  taken  in  compiling 
tPBie  Ugurw.  but  ths  diffioulty  of  voritioatioQ  u  oow  muoh  iooroased 


It  End  k  City  0«bt, 


Electricity  Supply. 

Boumtmouth  i  Poole  E.1.  Ord 

too.    4i%  C'jm.  Pref 

»Do.     6*;o  Cum  2nd  Pr»f 

Brompton  k  Kensington  Ord 

Do.     7<».i  Pre(.  ., 

C«.itral  Elec.  Supp.  C.  Deb.  St 
Ch«rlnK  CroM  Wt 

Do.     4J%Pnl.. 

Do.     Or(f 

Do.     City  Pre( '. .  . . 

ChelMa  Elec.  Supp.  Co.  Ord. 

Do.  do.  Deb. 

City  o(  London  EJ«c  Lt  Ord. 

Do.    6%  Pn«f 

Do.     .'^  I 

Do.     '.  

County    '  I 
Do.    f."„ 

Do.     1   • 

Do.    ?    1  ;>r         

Edmun.).    ,  .  tlec  Siipp!  41%  Drti*. 

Kwiilneton  and  KnlghtobrldgeOrd. 
tD"     r>"h  ?t 


n  Ord. 


^   He.,, 

>.     Do.      I 

:    Millar 

NewcA»li«  A 
'   N<^<iwr«<fi<».' 
N 
S 


Pr«f 


Pi' 
>9b. 


Ord 

! 

-  •  }j 

pp 

, 

6%Pn« 

Rat« 

PBR    CXNTi 

DlTIDBM^ 

YlBLDBO. 

Du«. 

C     (.    d. 

7    5    5 

Mar,  Sept 

4  IS    8 

F-b.  Au« 

5  16     4 

Feb   Aug 

7     I     7 

Mar.  S«ot 

5    0    0 

Mar,  Aug 

4   16    V 

4  11    10 

Jmn,  July 

6    9    9 

7    5    6 

Aug.  Feb 

8    9    5 

Jun.Dec 

5    8     1 

M  ar.  Sept 
Jan,  July 

5    0    0 

7    4    9 

t-tb,  Aug 

5  10    4 

Mar.  July 

5    2    6 

lun.  Dec 

5  12  n 

lun.  Dec 

6  15    9 

Mar    S>pt 

5  18    6 

Feb   A  IF 

8     4     1 

Jar,.   I      . 

4  12    9 

Mv.  .^'i   . 

6    0     0 

J  ... 

7    5     5 

F»e  A  ..' 

8    0  It 

Jan.  J„,y 

7     1     2 

6    4    6 

j«n,  Juir 

8    7    3 

M«r.Au« 

5   II      6 

5     1     0 

t:^:  n 

6    0    6 

Ma. ,  '.^r'X 

5    0    0 

■    Ma:..>   1 

5  16    4 

Apl.  -XM 

6  10     7 

1     Ma-.o-rt 

ELECTRICAL  COMPANIES'  SHARE  LIST. —Conlinued. 


'   10% 

'    7% 

3i% 

4i% 

,    8% 

90/ 
'O 

*1  /O 


El  dlTldAnd  Of  blanit. 


100 


Electricity  Supply — cont. 

St.  James' &  PallMallOrd 

Do.  do.  Pref 

Do.  do.  Debs 

Urban  Elec.  Supp  4|%  Db.  St     I 

Waste  Heat  &  Gas  Elec.  Gen.  Stations..' 
Westminster  E.S.  Corp.  Ord ' 

Do      4J%  Gum.  Pref 

Electric  RaiUays  &  Tramways. 

British  Elec.  Traction  5%  Debs 

Do.     6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord.  . . : 

Do.        do.        Assented  Def.  Ord.  .J 

Do.     41%  Pref ! 

Do     4%  Deb.  St 

City  &  S.  London  Deb I 

Do.     Pref.  1896    1 

London  Electric  Ry.  Ord i 

Do.     4%  Pref i 

Do.    4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do.    3i%  Pref 

Do.    3i%  Convertible  Pref 

Do.    3i%  A  Debs 

Do.    3i%  Debs 

Metropolitan  Dist  Ry.  Ord 

IDo.    4%  Prior  Lien    

Do.    4i%  First  Pref 

Do.    6%  Perp.  Debs 

Do.    4%  Debs 

Do.    4%  Debs.  (1903-5) 

Do.    4%  Guar.  Stock 

Electric  IVIanufa:turing,  &c. 

Babcock  &  Wilcox  Ord 

Do.    e%  Pref 

Brit  Aluminium  Ord 

Do,    Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.Ericssion  Mf6.Cm.6%  Pref 

British  Thom?on-Hou£ton  Db 

Brit  Westinghouse  Pref 

Do.    6%  Prior  Lien  Debs 

Do.    4%  Mort  Deb.  St 

Calender's  Cable,  &c.,  Co.  Ord 

Do.    5%  Pref 

Do.      4J%  Debs 

Dick,  Kerr  &  Co.  6%  Pref 

Edison  &  Swan  U.Elec.Lt  A.  £3  pd 

Do.     4%  Deb ' 

Elac.  Construction  Ord I 

Do.    7%  Cum.  Prof ' 

Do.  4%  Debs 

General  Electric  Ord 

Do.    6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. . 

Do.     4|%  Cum.  Pref 

Do.     4J%Db 

India  Rubber,  G.  P.  &c.,  Ord 

Do.  Pref 

Do.      4%  Debs , 

Tele§h.  Con.  &  Main.  Co 

Do.     4%  Debs 

Vickers  Ord 

Do.    5%  Pref 

Do.     1st  Debs 

Dn.    4t%  2nd  Debs 

Willans  &  Robinson  B.  Cum.  Pref 

Do.     1st  Mt.  Deb   St 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.    Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

tDiroct  United  States 

Eastern  Tel.  Co.  Ord 

Do.    3i%  Pref 

Do.    4%  Debs 

t Eastern  Extension  Tel.  Co.,  4%  Debs.. . 

Do.    Ord 

Gt  Northern  Tel  Co.  with  Coup.  No.  9 

Indo-European    

Marconi's  Wireless  Tel.  Co 

Do.    7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.    4%  Deb.  St 

Western  Union  50  yr.  Bds 

Telephones. 

Monte  Vileo  Tcleplin.  Ord   

OrienUl  Telephone  Ord 

Do.     Db.  St _ 

Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.     5%  C'im.  Pref 

Do.     De!\  .Stk 

Financial  and  Investment 

Globe  Telegh.  &  Trust 

Do.     6%  Pf 

Mackay  Companies' Common 

Do.     $100  Pref    

SubmarineC^ble  Trust  Certs 

Colonial  and  Foreign  Electric 

AdeUiJe  E.fz.  Supply  6%  Pr»f 

Do.     5%  Dc;r- 

Bom»>ay  E  S.  .4  T  6%  Pref 

Do.     4J%Debs     

Calcutta  E.  &  Corp.  Ord   

Do.     5%  Pref 


i 
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PBRCBNT,'     OmoKHD 
YtBLDKD.  ^■'^ 


0   10 

19    4 


i     I  0 

6    5  0 

5  10  1 

5  12  8 

5  12  8 

5  18  9 


1   17    2 


7  10  11 

5  19  10 

6  18    4 

5  13    9 

6  112 
6  II  2 
6  13    4 


12  10 
3    3 


4  10 


lo: 

5  18    8 

9i 

6     1     6 

i»t 

6    4     7 

67i 

5  la  0 

124 

4  16    9 

Supply,  & 

c. 

5 

6    0    Q 
5    5    3 

95 

10 

6    0    0 

871 

5    2  10 

6 

7  10    0 

4*; 

5  11   11 

Feb,  Aug 

Feb,  Aug 

Jan,  Dec 
Apl,  Oct 

Mar,  Aug 
Mar,  Sept 

Jan,  July 

Apl,  Oct 
Feb.  Aug 


Jan,  July 
Jan,  July 
May.  Nov 
Feb.  Aug 
Jan,  July 
Mar.  Sept. 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
Feb,  Aug 
May,  Not 
Feb,  Aug 
Jan.  July 
Jan,  July 
Jan,  July 
Mar.  Sept 

Apl,  Oct 
Apl.  Oct 

Mar 
Jan,  July 
Jan.  July 
Aug,  Feb 
Jan,  July 
Mar,  Sep 
Feb,  Aug 

April 
Apl, Oct 
Jan,  July 
Jan.  July 
Feb,  Aug 
Jun.  Dec 

Sept 
Feb.  Aug 
Jun.  Dec 

May 
Jan,  July 
Jan,  luly 

Jul/ 
Jun,  Dec 
Feb,  Aug 

Jun,   Dec 
Feb,  Aug 
Apl,  Oct 
Apl,  Oct 
Mar.  July 
Jan,  July 
May,  Aug 
May.  Aug 
Jun,  Dec 
Jiin.  Dec 


Fb,My,Aug,N 
Fb.My.Aug.N 
Ja.Ap.Jly.O 
May,  Nov 


Ja.Ap.Jly.O 

Ja.My.Jly.O 

Ja.My.Jly,0 

May,  Nov 

Feb.  Aug 

Ja.  Ao.Jly.O 

Ja.  My.  jly 

Mayi  Nov 

April 

July 

May.  Nor 

May.  Nov 

Mr,Jly,O.D«C 

Jun.  Dec 

May.  Nov. 

Nov. 

AdI.  Oct 
Jan,  luly 
Jan,  July 

Apl.  Oct 
Jan,  Juir 
Jan,  July 

,^-  "    Jn 

jn 

J.i.A-,;i  Jiy.O 

Ja.Ap.Jir.O 

Apl.  Oct 

Mar,  S^>t 
Jun.  Dec 

Jan.  July 
May,  Nov 
Mar,  Sept 


*  And  131%  bonus.       t  Es  divMend  or  lotarHt 
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Oil  Switches. 

There  can  be  no  doubt  that  one  of  the  chief  limits — m  fact, 
in  the  opinion  of  some  people  it  is  the  determiuing  limit — of 
the  size  and  scope  of  electrical  supply  systems  is  to  be  found 
in  the  switchgear,  and  more  especially  in.  the  oil  switch. 
Already  the  largest  installations  have  short-circuit  values 
beyond  the  capacity  of  any  known  form  of  oil-switch  construct- 
ion, and  means  for  reducing  the  short-circuit  current  by 
reactance  coils  have  to  be  introduced.  The  study  and  standard- 
isation of  oil  switches  are,  therefore,  subjects  of  the  utmost 
importance,  and  should  have  the  continuous  attentior  of  all 
electrical  engineering  societies  and  institutions.  The  word 
standardisation  must  here  be  interpreted  in  its  wide  sense,  as 
meaning,  in  the  first  instance,  the  arriving  at  a  system  of  rating 
of  oil-switch  construction  which  will  enable  a  satisfactory 
switch  to  be  installed  for  any  given  set  of  operating  conditions. 
Recognising  this,  special  committees  have  been  set  up  in  the 
leading  industrial  countries  (with  the  exception  o^  this  count  ry) 
having  the  special  object  of  making  a  thorough  examination 
of  the  subject  and  the  collecting  together  of  the  facts  in  a 
convenient  form  for  the  industry.  From  this  point  of  view  the 
first  report,  which  we  abstract  elsewhere  in  our  columns,  of  the 
Commission  on  High-tension  Apparatus,  &c.,  appointed  by  the 
Schweizer  Electrotechnischer  Verein  and  Verband  Schweizer 
Elektricitatswerke,  is  of  particular  interest,  as  showing  that 
even  a  small  State  like  Switzerland  is,  in  this  matter,  more  alive 
to  present-day  requirements  than  we  are  here,  and  is  tackling 
the  problem  in  a  scientific  and  business-like  manner. 


The  first  report  is  mainly  theoretical  in  character,  and  applies 
the  methods  of  mathematical  analysis  in  a  ver\'  ingenious 
manner  to  the  formation  of  arcs  at  the  contacts  of  cil  switches. 
The  theoretical  considerations  are  supported  by  a  number  of 
actual  tests  ;  but  as  these  latter  did  not  extend  to  heavy  short- 
circuit  tests  they  are  not  absolutely  conclusive.  In  fact,  some 
of  the  results  obtained  cannot  be  said  to  be  borne  out  in 
practice.  Thus,  the  conclu.sion  is  arrived  at  that  ir  is  "  more 
dangerous  to  switch  off  a  load  from  a  generator  of  poor  regula- 
tion than  from  one  of  close  regulation."  This  mav  be  true  for 
the  range  of  experiments  considered,  but  when  dealing  with  the 
very  severe  conditions  of  short-circuit,  since  poor  regulation 
results  in  a  much  smaller  short-circuit  current,  the  direct 
opposite  result  is  found.  An  interesting  point  of  the  report 
is  the  endeavour  to  arrive  at  a  constant  for  an  oil  switch  which, 
when  multiplied  by  the  total  energy  flow  at  the  moment  of 
operation  and  by  the  time  taken  to  operate,  gives  the  heat 
generated  in  the  switch  due  to  the  rupture  of  the  current.  For 
modern  oil  switches  at  50  cycles  this  constant  was  found  to 
vary  between  2  and  7  per  cent.  There  can  be  no  doubt  that 
it  is  only  by  a  scientific  study  of  the  subject  along  these  lines, 
backed  up  by  an  intelligent  interpretation  of  practical  results, 
that  progress  in  this  difficult  subject  can  be  made.  For  these 
reasons  we  welcome  this  first  report  of  the  Swiss  society,  and 
look  forward  with  interest  to  the  further  reports  which  are  to 
follow. 


Pull  Down  the  Blinds. 

The  account  of  the  recent  Board  of  Trade  inquiry  into  the 
proposal  of  the  Llandudno  &  Colwyn  Bay  Filectric  Railway 
(Ltd.)  to  introduce  double-decked  cars,  which  was  given  in  our 
last  issue,  makes  interesting  reading.  It  was  stated  thai  one 
of  the  Council's  objections  was  that  if  passengers  were  allowed 
to  sit  on  the  tops  of  the  cars  they  would  be  able  to  look  into  the 
lower  rooms  of  the  residences  along  the  route,  and  even  into 
the  bedrooms,  and  that  would  interfere  with  the  privacy  of  a 
good  deal  of  valuable  property.  AVe  are  of  the  opinion  that 
the  time  of  Board  of  Trade  inspectors  either  is,  or  should  be,  too 
valuable  to  admit  of  such  nonsensical  objections  being  raised 
against  reasonable  proposals.  If  the  people  who  live  in  the 
valuable  property  referred  to  desire  to  maintain  their  privacy 
they  may  do  so  by  polling  down  the  blinds.  Bournemouth  is  a 
typical  place  for  comparison  with  Colwyn  Bay,  and  it  was 
stated  that  there  was  no  opposition  to  double-decked  cars  at 
the  former  place  because  the  cars  belong  to  the  local  authority. 
Having  granted  pernrission  to  Bournemouth  one  would  imagine 
that  permission  could  he  granted  in  all  similar  cases  without  the 
necessity  of  giving  a  hearing  to  those  who  believe  that  people 
ride  on  the  tops  of  tramcars  for  the  purpose  of  looking  into  other 
folks'  bedrooms.  Such  people  should  endeavour  to  remember 
that  this  is  the  twentieth  century,  and  should  try,  and  try  hard, 
not  to  make  themselves  ridiculous.  ^ 
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The  Kingstown  Provisional  Order. 

Last  week  a  Local  Government  Board  inquiry  was  held 
into  the  application  of  the  Urban  Council  for  sanction  to 
borrow  £6,000  for  the  preliminary  expenses  in  connection  with 
the  acquisition  <>[  the  Kingstown  Provisional  Electric  Lighting 
Order.  It  is  difficult  to  understand  how  a  body  of  men.  who 
are  supposed  to  be  trustees  of  the  ratepayers'  money,  could  be 
so  devoid  of  business  capacity  as  to  spend  such  a  large  sum 
in  obtaining  a  provisional  electric  lighting  order  when,  under 
ordinary  circumstances,  an  order  can  be  obtained  at  a  cost 
of  about  £70  or  £100.  What  chance  of  success  has  an  electric 
supply  undertaking  in  a  comparatively  small  and  poor  urban 
area  which  is  saddled  with  such  a  debt  for  preliminary  ex- 
penses ?  The  interest  and  sinking  fund  on  this  sum  would 
amount  to  over  £100  a  year,  and  as  the  Council  is  still  involved 
in  litigation  over  the  order  it  is  probable  that  more  money 
will  have  to  be  borrowed  before  any  expenditure  will  have  been 
incurred  on  generating  plant  or  mains.  We  hope,  therefore,  that 
if  tlio  Board  sanctions  the  application  it  will  do  so  only  on  con- 
dition that  the  loan  is  repaid  within  a  .»<liort  period,  say  three 
or  five  years.  By  Sec.  7  of  the  Electric  Lighting  Act  of  1882 
the  local  authority  has  power  to  levy  a  rate  for  defraying  the 
preliminary  expenses  of  obtaining  electric  lighting  powers,  and 
we  are  of  opinion  that  all  preliminary  expenses,  iufluding  the 
cost  of  securing  Parliamentary  powers,  .should  be  paid  for  out 
of  the  current  rate.  It  cannot  be  said  that  these  charges  are 
proper  items  of  capital  expenditure,  and,  therefore,  they 
cannot  be  a  legitimate  subject  for  a  loan.  Of  course,  it  may 
be  said  that  this  course  will  throw  a  heavy  burden  on  the 
present  ratepayers,  but  it  is  better  that  they  should  sulTer  a 
little  now  than  that  progress  .should  be  clogged,  and  that 
tlu-  ele(rtricity  undertaking  should  be  burdened  with  such  a 
load  ol  debt  in  its  incipient  stages. 


Variable  Speed  Transmission  Gear. 

Elskwhkrk  we  publish  an  illustrated  description  of  an 
ingenious  transmission  gear  that  is  being  manufactured  by 
Messrs.  Vickers  (Ltd.).  The  gear  consists  of  a  variable-.stroke  oil 
pimip,  connected  to  the  source  of  power,  and  a  constant-strob* 
oil-motor  connected  to  the  load.  A  wide  range  of  speed  in  a 
forward  or  backward  direction  can  be  obtained  by  altering  the 
stroke  of  the  pump,  and  means  are  provided  for  so  doing.  In 
those  cases  which  demand  the  greatest  nicety  of  control,  to 
which  the  Ward-Leonard  system  cannot  be  ai)plied,  it  would 
appear  that  such  gears  are  eminently  suitable  for  the  purj)()se. 
In  the  article  tlie  gear  is  shown  applied  to  the  several  mecha- 
nisms of  a  240-tt)n  revolving  cantilever  crane,  but  we  ujider- 
stand  that  up  to  the  present  time  ujjwards  of  1.500  liave  been 
supplied  for  the  purpose  of  turning  turrets  and  training  guns. 
At  one  time  we  believe  the  hydraulic  engine  was  used  exclu- 
sively for  work  of  this  kind.  The  various  attempts  to  devise 
an  all-electric  control  were  only  partially  successful,  and  if  the 
"  Williams-. laiuicy  "  gear  gives  satisfactory  performance  it 
matters  little  to  electrical  engineers  what  is  interposed  between 
the  motive  power  and  the  load,  but  it  is  of  the  utmost  import- 
ance to  them  that  electricity  be  used  as  the  motive  j)ower. 


or  State  Shall  forthwith  cease  to  be  a  mcml^er  of  the  Institution,  and  in 
the  case  of  the  Enroptan  war  of  1914  all  such  members  shall  cease  to  be 
members  of  the  Institution  on  and  after  the  16th  day  of  March,  1916. 

An  animated  discussion  took  place,  of  which  we  shall  give  an 
account  in  our  next  is.sue.  Finally  the  meeting  struck  on  the 
"  uncharted  "  rock  to  which  we  called  attention  in  our  issue  of 
February  18th — namely,  whether  a  member  who  has  been 
naturalised  in  this  country,  but  not  denaturalised  in  his  own 
country,  would  be  excluded  by  this  resolution  from  member- 
ship in  the  Institution.  The  President  /gave  it  as  his  opinion 
that  the  resolution  would  not  affect  such  persons.  Several 
prominent  members  expressed  the  opinion  that  the  resolution 
was  intended  to  include  such  members,  and  as  there  seemed 
no  pro.spect  of  coming  to  a  satisfactory  conclusion  the  resolu- 
tion was  not  put.  The  net  outcome  of  the  meeting  is  that  a 
further  meeting  is  to  be  called -to  consider  what  action  is 
desirable  and  to  discuss  any  resolutions  that  may  be  brought 
forward.  In  the  best  interests  of  the  Institution,  it  is  desirable 
that  all  members  should  give  this  delicate  matter  their  earnest 
:;onsideration. 


The  I.E.E.  and  Alien  Enemies. 

IjAST  Wednesday  a  special  general  meeting  of  the  Institution 
of  Electrical  Engineers  was  held  to  consider  the  following 
resolution,  which,  for  the  convenience  of  our  n-aders,  we  re- 
produce once  again  : — 

That  the  following  words  he  luldrd  to  Article  41  of  the  Articlrs  of 
Association  :  {a)  In  the  ovi-iit  of  a  stale  of  war  arising  Ixtwcen  (In-at 
Britain  and  any  other  country  or  State,  any  mcnilHT  of  any  cln,'»s  who 
ni  any  time  durinL;  such  war  shall  hv  a  suhii^t  of  such  enemy  country 


Contemplated  Taxation  of  Electricity  in  Russia. — Ac- 
cording to  preliminary  calculations  of  the  Ministry  of  Finance, 
this  contemplated  tax  is  expected  to  yield  £2,600,000  per  year. 

Harmonic  Analysis  Schedules.— The  "  Physical  Review  " 
recently  ])ublished  an  article  by  Mr,  H.  0.  Taylor,  entitled 
'■  A  Meclianical  Process  for  Constructing  Harmonic  Analysis 
Schedules  lor  Waves  having  Even  and  Odd  Harmonics.""  The 
illustration  given  also  explains  how  a  schedule  for  any  par- 
ticular hannonic  can  be  made. 

Electrical  Coal  Cutting. — Mr.  H.  T.  Mackinnon  read  at 
Gla.sgow  Technical  College  recently  a  Paper  on  "  Some  Coal 
Cutting  Difficulties."  The  author  referred  to  the  causes  of 
sparkings  on  bar,  disc  and  chain  type  machines,  and  considered 
that  plugs  for  machines  and  gate-end  boxes  should  be  stan- 
dardised. It  was  stated  that  no  other  class  of  machinery  was 
more  certain  to  yield  a  return  for  its  proper  maintenance,  or 
exact  so  severe  a  penalty  for  its  neglect  than  the  modern  coal 
cutter. 

Hebert   Prize   for   Prof.    M.   I.    Pupin.-  Tliis    prize   for 

])hysi(S  has  been  awarded  by  the  French  Academy  of  Sciences 
to  Prof.  !M.  I.  Pupin  for  his  important  services  to  telegraphy 
and  telephony  and  for  his  method  of  harmonic  analysis.  The 
"  Electrical  World  "  states  that  Prof.  Pupin  has  handed  over 
the  -[mzy^  to  a  fund  for  women  and  children  who  have  been  made 
widows  and  orphans  by  the  present  European  war.  It  is 
stated  that  of  the  37  awards  made  11  were  to  men  who  had 
fallen  in  battle. 

BakeUte.  "Metallurgical  and  Chemical  Engineering"' refers 
t«»  Dr.  Baekeland's  work  in  solving  problems  involved  in  the 
reactions  of  formaldehyde  upon  phenols,  of  which  Bakelite 
is  a  condensation  product.  Instead  of  phenol,  its  homologues. 
cresols  or  other  phenolic  bodies  can  be  used,  and  instead  of 
formaldehyde  other  substances  having  the  same  functions  may 
be  utilised,  such  as  methylal.  It  was  also  found  by  him  that 
the  mechanical  properties  of  those  condenstaion  produces  were 
enonnously  imi)roved  by  the  introduction  of  fibrous  substances. 

70,000  "xw.  Turbo  Unit.  -It  is  announced  that  the  Inter- 
borough  Kapid  Tran.sil  Co.  of  New  York  has  ordered  fmm  the 
Westinghouse  Co.  a  70.CK)0  kw.  turbo  unit.  The  unit  will  be 
in  three  sections,  one  high  pressure  and  two  low  prc'isure,  and 
on  light  load  it  will  be  capable  of  operation  at  high  econ<imy 
with  the  high-pressure  and  one  low-presj^ure  cylinder.  The 
three  electric  generators  of  the  unit  will  be  of  equal  size,  and  at 
about  60.0(»0kw.  will  divide  the  load  equally.  The  steam 
pressure  to  be  used  will  be  about  225  lb.,  and  the  superheat 
approximately  150°F. 
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Compound   Antennae  Oscillation  Frequency. — Mr.  A.  F 

Fuclistein,  wribing  in  the  "  Electrical  World,"  refers  to  a 
previous  article  by  Mr.  L.  Cohen  which  dealt  with  "  Electrical 
Constants  of  Compound  Antennae,"  and  considers  the  case  of 
two  antennae  coupled  together.  Several  cases  are  worked  out, 
and  those  who  wish  to  go  deeper  into  the  subject  have  methods 
of  attacking  the  problem  indicated  to  them. 

Low-Pressure  Turbine. — The  "  Iron  Age  "  gives  particulars 
of  a  300  kw.  Westinghouse  low-pressure  turbo-generator  which 
is  operating  on  exhaust  steam  from  the  steam  hammers  in  a 
forge  shop.  There  are  17  hammers,  ranging  from  800  lb.  to 
4,000  lb.,  the  exhaust  steam  is  collected  in  a  10-in.  overhead 
main.  The  steam  is  used  at  a  pressure  of  2  lb.  at  the  turbine, 
and  connection  with  live  steam  is  made  to  compensate  for  any 
inadequacy  of  exhaust  steam.  A  saving  amounting  to  £200 
a  month  by  this  means  is  calculated. 

Temperature  and  Young's  Modulus.— Mr.  H.  L.  Dodge, 
writing  in  the  "  Physical  Review  "  on  "  The  Change  in  the 
Elasticity  of  Aluminium  Wire  with  Current  and  External 
Heating,"  points  out  that  exactly  the  same  kind  of  results  were 
obtained  with  aluminium  as  for  copper  and  mild  steel.  For 
these  metals  the  following  generalisations  apply  :  They  can 
be  brought  into  a  cyclic  state  in  which  Young's  modulus  is  a 
function  of  the  temperature,  and  Young's  modulus  decreases 
with  temperature,  •  the  rate  of  change  increasing  with  the 
temperature. 

Large  Electric  Hoist. — Pai-ticulars  were  give  in  a  recent 
issue  of  "  Coal  Age  "  of  a  large  hoist  installed  by  the  Middle 
Fork  Mining  Co.,  of  Benton,  111.  It  is  driven  by  a  direct- 
current  motor  of  1,150  H. p.  and  running  at  99  revs,  per  min. 
Fluctuations  in  current  are  prevented  by  the  use  of  an  Ilgner 
flywheel  motor-generator  set.  The  hoist  is  designed  to  raise 
2-5  cars  per  minute  from  a  depth  of  670  ft.  The  load  on  the 
rope  at  starting  is  about  10  tons.  Post  brakes  are  used, 
operated  by  air,  and  acceleration  and  retardation  are  auto- 
matic. The  hoist  was  built  by  the  Vulcan  Iron  Works,  and  is 
fitted  with  speed  limit  and  over- winding  prevention  devices. 

University  of  Hong  Kong. — The  calendar  for  1915-16  con- 
tains interesting  information  regarding  the  working  of  this 
University.  The  standard  of  attainment  aimed  at  is  that  of 
the  University  of  London.  The  students  are  allowed  to  pay 
their  fees  in  three  instalments  per  term.  Books  are  also  pro- 
vided at  a  low  cost  at  the  bookstall.  The  students  live  in 
hostels  under  European  supervision,  and  at  the  same  time  keep 
in  touch  with  Chinese  public  opinion.  All  students  must  be 
over  16  years  of  age.  We  are  pleased  to  see  there  is  also  an 
athletic  association,  the  University  colour  being  olive  green 
with  gold  buttons  on  the  blazers. 

Repairing    Electric  Locomotive  Resistance    Grids. — The 

"  Electric  Railway  Journal  '  has  an  article  by  Mr.  T.  B.  Ray 
on  this  question.  To  repair  burned  grids  after  removal  from 
the  locomotive  they  are  taken  to  the  welding  room  and 
separated  into  classes  according  to  the  damage  they  have 
sustained.  After  the  repair  and  cleaning  of  contact  surfaces 
the  grids  are  assembled  on  temporary  steel  rods  for  electric 
welding.  The  three  obstacles  to  successful  work  are  sand 
holes,  blow  holes,  and  slagging.  Generally  a  good  grade  of 
cast-iron  can  be  welded  if  the  section  is  not  too  large,  and  the 
weld  is  soft  and  easily  machined.  Apart  from  welding  cast- 
iron  the  author  has  successfully  welded  copper  lugs  to  the  cast- 
iron  grids  by  controlling  the  arc  length.  In  this  case  copper 
oxide  and  slagging  of  the  copper  are  the  chief  difficulties 
encountered.     Arc  welding  was  used  in  each  case. 

Electrical  Haulage  and  Winding  in  Mines. — Mr.  R.  A. 

Sheldon  read  an  interesting  Paper  recently  before  the  Asso- 
ciation of  Mining  Electrical  Engineers  at  Nottingham  on  ''  The 
Use  of  Electricity  in  the  Conveyance  of  Coal  from  the  Working 
Face  to  the  Pithead." 

R(f(iTJng  to  accidents  fioni  shock,  out  of  8'J  fatal  cassos  40  were  due 
to  contacts  with  outer  coverings  inefficiently  earthed,  12  to  contact  with 
uninsulated  live  parts  and  32  to  defective  cables.  The  remaining  two 
cafes  were  dre  to  misadventure.     All  apparatus  should  be  constructed 


so  that  no  live  part  was  accessible.  Regarding  gas  explosions,  wire  gauze 
over  openings  was  veiy  little  usc^  as  "  afterburning"  generally  sf;t  in  which 
jaiscd  the  gauze  to  a  dangerous  temjH-rature.  The  most  usual  method 
was  what  was  known  as  "  flange  "  protection — broad  flanges  were  u.sed 
with  about  1 /1,000th  in.  clearance  for  escaj-K-  of  gas.  These  Ranges  shc>uld 
be  wid(;  enough  to  cool  the  gases  below  fi'j()''('..,  even  when  afterburning 
recurred.  The  apparatus  should  have  gnat  mechanical  strength  and  fx; 
able  to  stand  100  lb.  per  stjuare  inch  internal  pressure.  In  other  cases 
relief  valves  were  fitted.  Referring  to  haulage  gear,  it  was  mentioned 
that  there  was  a  development  in  small  portable  haulage  systems  for 
drawing  coal  out  of  the  gates  and  so  doing  away  with  fKjnieH.  Electric 
winding  had  recently  made  great  strides  and  gave  every  possible  safe- 
guard to  life.  Very  exact  control  was  also  possiV^le  Ixjth  for  winding 
speeds  and  the  low  speeds  required  for  shaft  examination.  In  the  dis- 
cussion the  Chairman  referred  to  fatal  accidents  and  considered  it  would 
be  interesting  to  have  data  as  to  accidents  in  cases  where  the  neutral 
point  of  three-phase  motors  wa.s  ea.thed.  He  thought  the  cost  of 
electric  haulage  gears  was  less  than  fcjr  steam  gear.  Other  speakers 
considered  that  electric  winding  would  be  extremely  useful  for  emergency 
shafts.    ■ 

Ideal  Resonator.— Lord  Rayleigh,  O.M.,  F.R.S.,  at  a  recent 
meeting  of  the  Royal  Society,  read  a  Paper  on  ''  The  Theoi}' 
of  the  Helmholtz  Resonator."  The  ideal  foroi  is  a  cavernous 
space  enclosed  in  a  thin  immovable  wall,  but  communicating 
with  the  external  atmosphere  by  means  of  a  small  perforation. 
When  the  escape  of  energy  to  a  distance  is  neglected,  the 
wave-length  I  of  plane  waves  having  the  period  of  the  resonator 

^^g^y^^^y  .       ^^,,^,      9    R  ) 

'     {       10  27iCr 
where  C  is  the  radius,  S  the  volume  of  the  sphere,  R  the  radius 
of  the  circular  aperture. 

Chattering  Wheel  Slip.— Mr.  G.  M.  Eaton,  in  a  Paper  read 

before  the  American  Institution  of  Electrical  Engineers,  points 
out  that  chattering  slip  is  characteristic  of  all  types  of  electric 
motive  power  when  driving  locomotives.  With  steam  the 
acceleration  when  slipping  of  the  driving  wheels  occui-s  is  fairly 
uniform  and  rapid,  whereas  with  electric  power  this  is  liable 
to  be  erratic,  owing  to  its  dependence  on  rotating  masses  and 
coefficient  of  friction  between  driving  wheel  and  rail.  The 
increasing  torque  in  starting  stores  energy  in  the  frame  of  the 
locomotive,  and  this  is  given  up  when  slipping  occurs,  the 
coefficient  of  friction  also  dropping  from  its  statical  value  to 
that  for  relative  motion.  By  means  of  a  rough  oscillograph 
the  chattering  of  a  Norfolk  &  Western  locomotive  was  measured, 
and  on  new  tie  rods  being  used  to  strengthen  the  frame  the 
trouble  disappeared. 

Economy  in  Electric  Railway  Working.— Mr.  C.  C.  Chappelle 

recently  contributed  to  the  '"  Electric  Railway  Journal  "  an 
interesting  article  on  the  "'  Fimdamental  Principles  of  Car 
Operation  Efficiency."  Some  of  the  results  of  his  analvsis  of 
efficiency  of  car  operation  are  as  follows  : — 

(1)  The  power  input  necessary  to  operate  a  given  car  and  cc^uipment 
at  a  given  average  schedule  speed  and  with  a  given  number  of  stops  per 
mile  is  solely  dependent  upon  the  efficient  utilisation  of  the  time -element 
factors  ;  acceleration  brakir.g  and  duration  of  stop.  (2)  The  effect  on 
the  power  input  of  variation  in  these  time-element  factors  is  in  proportion 
to  the  coasting  time,  and  the  increase  in  per  cent,  coasting  is  in  proportion 
to  decrease  in  per  cent,  energy  consumption.  (3)  Since  efficient  utilisa- 
tion of  power  for  given  conditions  is  solely  determined  by  these  time- 
element  factors,  the  correct  method  of  checking  the  motorman's  efficiency 
in  the  use  of  power  is  by  a  system  gi\ing  him  a  positive,  authentic  record 
of  his  efficient  utilisation  of  these  factors,  which,  as  explained  above,  is 
measured  by  the  coasting  time  and  the  jier  cent,  coasting.  (4)  Equipped 
with  sach  a  correct  method  of  checking  efiiciency,  the  motorman  has 
only  to  handle  his  equipment  and  to  take  advantage  of  physical  con- 
ditions encountered  in  operation  so  as  to  obtain  the  gi'eatest  possible 
coasting  time,  with  maintenance  of  schedule  time,  on  each  trip  of  his  run. 
The  coasting  time  can  be  increased  only  by  the  motorman's  efficient 
utilisation  of  the  time-element  factors  of  acceleration,  braking  and 
duration  of  stop,  these  being  the  only  factors  under  his  control  that  can 
affect  power  input.  (5)  The  economical  schedule  speed  for  given  con- 
ditions is  also  dependent  upon  the  efficient  utilisation  of  the  time -element 
factors,  and  to  be  ccononucal  the  schedule  must  he  such  as  to  permit  of 
coasting.  (0)  The  average  numlK^r  of  stops  per  mile,  consiciered  in  con 
nection  with  the  efficient  utilisation  of  the  time-element  factc^rs,  deter- 
mines the  limitations  of  possible  schedule  speeds  with  a  given  equipment. 
It  is,  therefore,  necessary  in  determining  the  econojuical  schedule  sjjeed 
to  secure  definite  data  in  practical  operation  of  the  average  number  of 
stops  per  mile  and  the  average  duration  thereof.  (7)  The  per  cent, 
coasting  is  the  measure  of  tlie  correctness  of  the  relation  of  the  controlling 
time -element  factors  for  any  given  number  of  stops  per  mile  and  schedule 
speed,  and  of  the  motormau's  efficiency  without  regard  to  the  variation 
in  number  of  stops  per  mile  and  schedule  speed  encountered  in  practice. 
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OBITUARY. 


E.  A.  Stevknsox. — The  death  occurred  on  I'ebruarv  13th  last  at 
Lee,  London,  S.E.,  of  !Mr.  E.  A.  Stevenson.  In  ]H('A)  Mr.  Stevenson 
joined  tfie  head  office  staff  of  the  Submarine  Telegraph  Co.,  and  in 
the  following  _year  he  joined  Messrs.  Glass,  Elliott  &  Co.,  which  com- 
pany in  1864  merged  into  the  Telegrajjh  Construction  &  ^Main- 
tenance  Co-  From  Messrs.  Glass,  Elliott  &  Co.  he  went  on  to  the 
telogrupli  staff  at  Alexandria,  where  he  remained  for  four  jears, 
spending  a  further  three  \ears  at  Malta.  He  then  went  to  the  T.C.  & 
M.  Co.'s  works  at  V\'harf-road  as  instructor,  and  from  1870  until  1900, 
within  a  year  or  so  of  his  retirement,  he  was  engaged  on  many 
imjjortant  cable-lading  exj>editions  in  various  jtartis  of  the  worl<l, 
in  man}'  cases  being  in  charge  of  the  electrical  staft  on  board  ship. 

Hp;kbkrt  KiXfiSFORU. — In  reference  to  the  notice  of  the  death  of 
Mr.  Herbert  Kingsford,  which  aij})eared  in  our  i.ssue  of  the  18th 
ult.  ([>.  093),  we  are  informed  that  death  was  caused  by  pneumonia, 
and  occurred  on  Keb.  5,  at  33,  (Queens  (late-terrace,  Ixjndon,  S.W. 

.Mr  KinL;!-for<!  wa.«  iK^rii  at  Dov(  r  in  \H'u,  and  fiiii-rttl  thi-  wiv  ice  of  the 
Tcicgrajih  Constniction  &  Maintenance  Co.  in  1873.  In  187'J  he  joined 
the  Anglo-.Amfrican  Telegraph  ('o."k  cable  shi))  '  Minia,''  and  in  188-1  the 
Commercial  Table  Co.'s  cable  shi])  "  Matkay-B<nnett.'"  On  May  20. 
1880,  he  was  apitointi-d  l)v  President  iScryinw-r  as  on<.'ineer  to  the  Mexican 
&  Central  &  Koutli  American  'r(;leg)aj»hC<jni])aiiies,in  wlioise  inten-sts  he 
worked  for  the  last  30  years  of  his  life. 

Killed  in  Action. — Second  Lieut.  Edward  A.  F.  Goodfellow,  3rd 
Cojinaught  Hangers,  was  killed  in  France  on  Feb.  20th.  The 
deceased  officer  was  educated  at  Eton  and  the  Central  Technical 
College,  South  Kensington,  where  he  was  Siemens  medallist  and 
David  Salomons  scholar  and  obtained  di|)lomas  in  electrical  angi- 
neering  aiul  in  civil  and  mechanical  engineering.  He  graduated 
B.Sc.Eng.  (hons. )  at  Ixjndon  I'niversity,  and  became  assistant 
engineer  of  the  Hurma  Railways.  He  was  granted  a  commi.ssion  as 
temjiorary  second  lieutenant  on  May  7th,  and  was  appointed  to  the 
3rd  C'onnaught  Rangers.      He  proceeded  to  France  on  Oct.  1.3th  last. 


PERSONAL. 


Royal  Engineers  (T.F.). — The  following  ])roniotionR  and  changes 
are  announced  : — 

London  Kl<etrical  Engineers:  Sergt.  R.  C.  Staunton,  Lancc-Cotp. 
H.  .'\.  \<>s.s  and  Sa])y)er  A.  T.  Sturgess  to  lie  second  lieutenants  (on 
probation). 

Tyne  Electrical  Engineers  :  Second-Lieut,  (temp,  lieut.)  E.  H.  Ciblxm 
is  ncond(  d  fur  dutv  with  R.F.C. 


APPOINTMENTS  VACANT  AND  FILLED. 


An  installation  inspector  is  wanted  for  a  Corjwration  electricity 
supply  in  the  Midlands.     See  ndrerliseuienl. 

A  switchboard  attendant  is  wanted  for  d.e.  and  rotary  works  in  the 
Midlands.     See  adverl i semen t. 

A  shift  engineer  is  wante<l  for  a  supply  authority  in  the  Manchester 
district,  with  a.e  and  d.e.  electrical  and  niecliancal  ex]KTience.  »S'ee 
advertisement. 


Mr.  J.  S.  Hollinrake  has  been  appointed  engineer  and  manager  of 
the  Weaverhajn  Elt'ctric^  Sup|)ly  Co. 

Mr.  T.  E.  Bo()tIii)V,  of  Weniidey.  lias  been  appointed  charge  t'ugi- 
neer  at  Southuark  (I.Kmdon)  Municipal  electricity  works,  and  .Mr. 
W.  E.  Buckingiuun  has  been  appointed  junior  engineer. 


INSTITUTIONS  AND  SOCIETIES. 


Institution  of  Civil  Engineers. — At  a  meeting  to  be  held  on  March  7. 
at  .5:30  ]).in.,  Mr.  Harold  Cox  will  deliver  an  address  on  "  Tndustriul 
l)evel()i)nient,""  with  s|)eei;d  reference  to  the  economic  issues  which 
after  the  war  must  influence  profoundly  the  fnture  of  engineering,  as 
well  as  the  industrial  and  commercial  enterprises  which  are  vital  to 
its  progress  both  in  this  comitry  and  abroad.  It  is  understood  that 
Mr.  Cox  pro]ioses  to  trciit  the  subject  broadly,  referring,  among 
other  things,  to  considerations  bearing  on  the  relations  between 
employers  aiid  em])Ioved.  and  to  other  facto«-s  in  efficiency  of  jiroduc- 
tion  and  the  |)rosperity  of  commercial  und<Ttakings. 

Royal  Society. — .Amongst  other  Pajiers  read  at  the  mo<»ting  on  the 
lOtii  ult.  was  the  following — viz.,  "The  Consumption  of  Carbon  in 
the  Klcctric  Arc.  1 1 1.— Tlie  Ani)de  Ixiss."  by  Messrs.  \V.  (i.  1  >u(Vu  hi 
and  M.  1).  Waller,  it  has  already  been  shown  that  the  rate  of  con- 
sumption of  carbon  from  the  cathode  of  a  very  short  are  is  such  that 


the  departure  of  one  atom  is  accompanied  by  the  transfer  between 
the  poles  of  four  electronic  charges.  The  above  experiment  gave  a 
clue  to  the  role  played  by  the  cathode.  The  following  experiments 
were  undertaken  to  determine  the  part  jjlayed  by  the  anode.  An 
exjjeriment  de.scribed  in  the  earlier  Paper  was  repeated  in  the  follow- 
ing manner  :  A  carbon  rod  18  mm.  diameter  was  rotated  in  a  lathe 
and  an  arc  started  between  its  curved  surface  and  a  pointed  carbon 
rod  which  formed  the  cathode,  and  which  could  be  moved  rapidly 
to  and  fro  along  the  anode.  In  this  way  the  anode  remained  fairly 
cool  and  the  crater  did  not  have  time  to  develop.  Anode  and 
cathode  were  weighed  before  and  after  each  exjieriment.  \A'hereas 
in  the  stationary  form  anode  loss  was  invariably  greater  than  cathode 
loss,  with  rotating  anodes  the  total  losses  from  the  anode  for  currents 
of  1,  0,  8  and  10  amperes  after  running  the  arc  for  five  minutes  were 
only  3,  2,  8  and  13  milligrammes  respectively,  the  ratios  of  the 
consumption  of  carbon  per  coulomb  for  fixed  and  rotating  anodes  for 
these  current  densities  being  17-6  to  0-25,  13-5  to  013,  128  to  0-33 
and  10.8  to  0.3(3  respectively.  It  appears  that  the  anode  loss  of 
carbon  is  unimix)rtant  in  the  mechanism  of  the  arc,  and  that  the 
function  of  the  anode  is  to  receive  the  carriers  of  the  current  produced 
by  the  essential  process  occurring  at  the  surface  of  the  cathode.  The 
formation  of  a  crater  in  the  normal  type  is  not  vital  to  the  arc, 
though  it  is  its  most  prominent  feature.  The  reduction  in  P.D.  in 
the  arc  w  ith  rotating  anode  is  probably-  due  to  absence  of  electronic 
emission  on  a  large  scale  from  its  cooler  anodes. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  Marcli  3rd  (to-day). 

RoY.AL  Institution. 
5:30  p.m.     Meeting  at   Albemarle -street,   W.     Discourse   by   Prof. 
S.  P.  Thompson,  D.S>i.,  F.R.S.,  on  •'  Corona  and  Other  Forms 
of  Electrical  Discharge." 
TUESDAY,  March  Tth. 

Institution  of  Civil  Exotneers. 
5:30  p.m.     Meeting   at   the    Institution,  Great  George-street,  S.W. 
Address  on  "industrial  Development,"  by  Mr.  Haiold  Cox. 

RoNTOEN  Society. 
8:15p.m.     Meeting    at    the    Institution    of    Electrical    Engineers, 
Victoria  Embankment,  W.C.     Discussion  on  '  Injurious  Effects 
produced  l)y  X-rays." 
WEDNESDAY.  March  8tli. 

RoY.\L   SOCIEIY   OF   ArTS. 

4:30  p.m.     Meeting  at  John-street.  Adelphi.  W.C.     Paper  by  Mr. 

.C.  R.  Darling  on  "  Optical  Appliances  in  Warfare." 
A.ssociation  of  Engineers  in  Charc.e. 
S  p.m.     Meeting    at  St.    Bride    Institute,  Bride-lane,  E.C.     Paper 

by  Mr.  H.  W.  Petty  on  "  Lubrication  in  Practice." 

THURSDAY,  Marcli  9th. 

VoRKsniKE  Section,  In.stitution  of  Electrical  Engineer.-^. 
7  p.m.     Meeting  at  the   Philosophical   Hall,  Leeds.      Paper  by  Mr. 
H.  Joseph  on  "  Hire  and  Maintenance  t>f  Continuods-Current 
Motors." 

Institution  of  Electrical  Engineers. 
S  p.m.     Meeting  at   Victoria   Embankment.   W.C.     Paper  by  Mr. 
K.  \'.  I'annell  on  '•  Continuous-ciuient  Railway  Motors." 
FRIDAY,  March  10th. 

RovAL  Insthution. 
■'..30  p.m.     At    Albemarle-strcet.     Discourse   by  Sir  Napier  Shaw, 
M.A.,  LLl)..  F.R.S.,  on  "  Illusions  of  the  Up|xr  Air." 

ENGINEERING  INSTITUTIONS    VOLUNTEER   TRAINING  CORPS. 

Connnanding  Ofiicer  :  Lieut. -Col.  C.  B.  Clay.  \".D. 

Orders  for  week  conuuencing  March  6,  1916. 

Drills.  ():2il  to  7:2n.     7:25  to  8:2.1  p.m. 
Monday,  March  (Uh. — Sections  1  and  2.  Technical;    Sections  3  and  4. 

l-)»shiii>,'s  and  trestle  bridging.     Signalling  Class  and  Recruits. 
TnesdHv.  .Xbirch  7th. — School  of  Arms,  (i  to  7  p.m. 
'i'hursdav.  .March    0th. — Shooting   for    Sections  1  and  2   and  Sicnailing 

(  lass. 
Friday,  March  10th. — Sections  3  and  4.  Technical ;    Si'ctions  1  and  2. 

Ijisliinps  and  trestle  britlging.     Signallini;  Class  and  Recruits. 
Saturday.  .March  11th.-   -I'niforni  l\^^ad(•.  2:4.">  i>.ni. 

.\t  the  1  arable  on  Saturday,  March  11th,  memlM-rs  will  jmradr  with 
the  4th  Itatt.  Central  I.K)ndon  Rcgt.,  and  will  proceed  by  train  to  Wojd- 
in^hnni,  where  they  will  Ih>  given  an  opportunity  of  insp«-cting  the  tnnch 
dijuiniz  now  being  oarri<  d  on  there.  MemlxTs  wishing  to  st<iy  in  cani)> 
I'll  M.vreh  11th  at  Woldinglinm  must  give  in  their  names  at  once. 

Srelinns   fur   'r<ehnical    Para«le   at    Head(^ua^ter^,    London    !  1 

Kn-ineirs.  4<i.   Regent  street.  S.W.     S«'clions  for  Shooting    1 
Mininfnre    Ranges,     Unless  otherwise  ordend.   all    Par«<les  at   Chei^ter 
Hous(\     Memlwr.s  who  have  not  yet  IxTn  measured  for  uniforms  must 
call  on  Snmucl  Hros..  Lwd^at<>  Hill,  as  .soon  as  |K)ssiblc.     Payment  for 
uniforms  to  Ix-  made  to  the  Adjutant. 
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THE  WAVE-SHAPES  OBTAINING  WITH  ALTERNATING- 
CURRENT  GENERATORS  WORKING  UNDER  STEADY 
SHORT-CIRCUIT  CONDITIONS.* 

BY  A.  E.  CLAYTON. 

{Concluded  from  page  731.) 

Summary. — The  Paper  deals  in  detail  with  the  action  of  single  and 
polyphase  alternators  under  short-circuit  conditions.  Both  salient-pole 
and  cylindrical  field  alternators  arc  considered. 


Experimental  Results — Single-phase  Machines. 
^The'cscillograms  here  given  were  taken  on  ordinarj^  polyphase 
alternators  working  single-phase.  For  the  salient-pole  inachiiies  no 
special  clamping  coils  were  provided,  and  solid  poles  with  laminated 
shoes  were  used.  For  the  machines  with  cylindrical-field  systems  a 
squirrel-cage  damping  device  was  formed  of  the  metallic  slot  wedges 
and  the  end  covers  of  the  rotor  winding.  The  machines  in  every  case 
date  back  at  least  six  years. 

The  test  results  include  machines  of  both  t3rpes  of  field  construc- 
tion with  one-third  and  two-thirds  stator  windings,  obtained  from 
ordinary  three-phase  star-connected  alternators,  and  a  salient-pole 


Fig.  8a.— Machine  A.     .9=2Q/3. 


Fig.  8b.— Machine  D.     .5 =(3/2. 


Fig.  8c. — ^Machine  D.     s=Q. 

Figs.  8a-8c. — Short-circuit  Waves  on  Single-phase  Salient-pole 
Alternators.  (Machines  are  normal  polyphase  machines  and  have 
no^damping  windings.) 

machine  with  a  one-half  and  a  full-pitch  winding,  obtained  from  a 
two-phase  alternator. 

The  records  taken  on  each  machine  corresponded  to  those  per- 
formed on  the  three-phase  macliines,  and  in  every  case  the  excitation 
,was  adjusted  so  tliat  the  active  conductors  of  the  stator  winding 
carried  their  normal  full-load  current. 

Remarks  on  the  Experimental  Results. 
(a)  Salient-pole  JVIachines.     (Fig.  8.) 

1.  E.M.F.  Induced  in  the  Search  Coil. — For  reasons  already  given 
no  note  was  made  of  the  position  of  the  search  wire,  so  that  the  wave- 
shapes of  the  E.M.F.s  induced  in  the  various  cases  show  consider- 
able variation.  It  will  be  noted,  however,  that  the  waves  correspond 
very  closely  to  the  forms  predicted. 

*  Abstracted  from  the  "  Journal "  of  the  Institution  of  Electrical 
-Engineeis,  Vol.  LIV.,  No.  252. 


2.  Armature  Current. — In  every  case  the  current  curve  contains  a 
fairly  prominent  third  harmonic,  varying  in  amplitude  from  16  to  .35 
per  cent,  of  that  of  the  fundamental.  This  represents  a  third  har- 
monic in  the  total  resulting  E.M.F.  wave  of  from  about  .50  to  100  per 
cent,  of  the  amplitude  of  the  fundamental  harmonic  in  the  E.M.F. 

It  will  further  be  noted  that  wherever  the  pul.sations  in  the  mag- 
netising current  are  large  the  third  harmonic  in  the  armature  current 
is  large  and  vice  versa.  It  is  a  matter  of  interest  that  the  ca.ses  given 
in  which  the  third  harmonic  in  the  current  wave  is  most  pronounced 
are  both  for  machines  having  a  two-thirda  stator  winding.  ^More- 
over,  in  these  machines  the  fifth  harmonic  is  of  appreciable  magni- 
tude in  the  current  wave,  being  set  up  by  a  current  of  quadruple 
frequency  in  the  exciting  winding.  Still  higher  harmonics  due  to 
further  such  actions  are  distinctly  observable. 

The  harmonic  analysis  of  the  various  current  waves  is  given  below. 


1.  Machine  A  : 


s=2Q/3. 


i=lOO  sin  e-U-5  sin  3(^-1.3°)-9  sin  5(^-17°)^18-.5  .sin  7(^-12'). 
2.  Machine  D  : 

(a)  s=Q/2. 

i=100  sin  6^— 22-5  .sin  3(9. 
{b)  s=Q. 

t  =  100  sin  (9— 16  sin  35. 


Fig.  9.A. — Machine  E.     5=^/3. 
2  l\/ 


Fig.  9b.— Machine  F.     s=2Q/3. 


Fig.  9c.— Machine  F.     5=^/3. 

Figs.  9a-9c. — Short-circuit  Waves  on  Single-phase  Alternators 
with  Cylindrical  Rotors.  (Machines  are  normal  polyphase  alter- 
nators, but  have  dampers.) 

3.  P.D.  Between  the  Excitation  Slip-rings. — The  alternating  E.M.F 
of  double  frequency  due  to  the  pulsating  armature  reaction  is  in 
every  case  very  marked. 

This  double  frequency  E.M.F.  is  in  no  case  a  pure  sine  curve,  but 
contains  a  more  or  less  marked  second  harmonic — that  is,  of  four 
times  the  main  frequency — due  to  the  reaction  of  the  third  harmonic 
in  the  armature-current  Avave.  The  larger  the  value  of  this  third 
harmonic  in  the  current  the  greater  is  that  of  the  E.M.F.  of  quad- 
ruple frequency  induced  in  the  exciting  ending.  In  addition  there 
is  distinct  evidence  in  the  case  of  machine  A  of  an  E.!M.F.  of  six  times 
the  main  frequency,  set  up  by  the  fifth  harmonic  in  the  armature 
current. 

4  Exciting  Current. — Owing  to  the  inductance  of  field  "windings 
the  pulsations  in  the  exciting  current  are  considerably  less  than  those 
in  the  exciting  pressure.  Not  only  does  the  uiductance  reduce  the 
magnitude  of  the  fluctuations  in  the  exciting  current,  but  it  also 
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alters  their  wave-shape.  This  is  due  to  the  reactance  of  the  winding 
increasing  directly  with  the  frequency,  so  that  the  higher  harmonics 
are  pro[K>rtiona]]y  reduced.  Ah  a  result  the  waveshape  of  the 
ripples  in  the  exciting  current  does  not  differ  largely  from  the  sinu- 
soidal. In  most  cases,  however,  the  presence  of  a  ripple  of  four 
times  the  main  frequency  is  distinctly  discernible.  In  addition,  the 
reactance  causes  a  shifting  of  the  phases  of  the  various  harmonics  in 
the  exciting  current  relative  to  those  in  the  exciting  pressure,  and  the 
flat-topped  ripple  in  the  exciting  pressure  gives  rise  to  the  pointed- 
topjxsd  ripple  in  the  exciting  current. 

(6)  Cylixdkicai.  Rotors.    (Fig.  0.) 

1.  E.M.F.  Induced  in  the  Search  Coil. — Again,  owing  to  the  varj'- 
ing  liositions  of  the  sc;arch  coil,  the  results  for  the  ca,ses  given  show 
considerable  variation.  The  jjresence  of  serrated  ripples  due  to  the 
spacing  of  the  exciting  winding  is  again  marked,  as  in  the  case  of  the 
three-phase  machines. 

2.  Arrntilure  C'vrreut. — The  de\-iation  from  a  pure  sine  wave  is 
verj'  small,  as  shown  by  •the  analysis.  Owing  to  the  effective  damp- 
ing coils  the  third  harmonic  is  practirrally  non-existent  except  in  one 
case,  the  chief  of  the  higher  harmonics  beuig  the  fifth,  and  that  is 
relatively  very  small  and  of  no  practical  importance. 

The  analyses  are  : — 

1.  Machine  E  : 

s=Q/3. 
t,  =  100  sin  5—3-5  sin  50. 

2.  Machine  F : 

(a)  «=Q/3. 

t,=  100sia  5-6  sin  5^. 
(6)  «=2(?/3. 
i,==100  sin  5— !•  sin  26— i  sin  55— 4-5  sin  16. 

It  will  be  noted  that  the  fluctuations  in  the  exciting  current  are 
only  marked  in  the  case  of  the  machine  for  which  the  third  harmonic 
aj^parciit  in  the  aniiaturc  currciit. 


Vu..  lO. — SHORT-CraCflTTEST  ON  TwO-PHASE  ALTKRSATOH.  MACHrNE  D 

The  only  machine  tested  was  a  salient-iK)le  alternator. 

3.  and  4.  Exrilhuj  I're.s.siire  and  Current.-  For  machine  E,  which  is 
of  early  date,  a  considerable  E.M.F.  of  double  frequency  is  apparent 
in  the  exciting  circuit.  The  rcactauc.-  of  the  exciting  circuit,  how- 
over,  was  relatively  .so  great  that  th«-  fluctuations  in  the  exciting 
current  arc  hardly  apparent.  With  the  other  cases  the  damping 
coils  are  very  effective,  and  the  fluctuations  in  the  exciting  ])rc,ssure 
are  very  small  ;  the  variations  in  the  exciting  <urn-nt  aw  now 
trivial,  although  the  reactance  of  the  rotor  circuit  of  the  machijies  is 
not  so  large  in  proportion  as  that  of  machine  E. 

The  tests  on  these  macljincs  emj)liasise8  in  a  reniarkaiile  manner 
the  very  great  benefits  obtained  by  the  use  of  s<juirrel-cage  amortis- 
seur  coils. 

Two-riiASE  Machink.s. 
With  two-phase  alternators  the  rotating  anuatun-  magnetomotivt- 
force  is  subject  to  considerable  variations.  The  limiting  values 
occur  when  the  current  in  one  jihase  is  zero,  and  when  the  curriMits 
in  the  two  phases  are  ecjual  respcclivcly.  The  fn>q\icucv  of  tlie  varia- 
tions is  thus  four  times  the  main  freijucncy.  As  a  re*<ult  of  these 
variations  eddy  currents  will  be  .set  up  in  the  p)le-shoes.  &i\,  which 
Avill  tend  to  limit  the  changes  in  the  values  of  the  flux. 

The  pulsations  in  the  value  of  the  flux  may  also  give  rise  to  induced 
E.M.K.  and  currents  of  (iuadruple  frequency  in  the  excitiug  circuit. 
In  turn  these  fluctuations  in  the  exciting  current  may  give  rise  to 
E.M.F.  in  tlie  armature  conductors  of  (4  J:! )  times  the  main  frequency. 

The  pulsations  in  the  armature  magnetomotive  force  are  much 
greater  than  with  three-])hase  machines,  so  that  the  case  of  tlie  two- 
|)hase  macliine  diO'crs  fnun  f  liat  of  the  ideal  po!y|)han<'  alternator  to  a 
much  greater  extent  than  that  of  the  thrL-e-pluvsr  machine.     The 


secondary  effects  are  in  general  appreciable,  and  the  variations  in 
the  armature  magnetomotive  force  cause  E.^LF.  ripples  of  appre- 
ciable magnitude  to  be  .set  up  in  the  induced  E.M.F.,  even  when  the 
conductor  is  in  the  interpolar  region. 

EXPEEEMENTAL  PvESULTS. TW0-PHA.SE  ^MaCHHTES.       (Fig.  10.) 

1.  E.M.F.  Induced  in  the  Search  Coil. — Except  for  the  pronounced 
effect  of  the  pulsating  armature  magnetomotive  force,  the  wave- 
shape of  the  induced  E.M.F.  does  not  differ  from  that  obtained  with 
the  three-phase  machines.  At  the  same  time  the  fifth  and  seventh 
harmonics  are  far  more  pronounced  than  with  the  three-phase 
machines,  their  origin  being  due  to  the  reasons  already  given. 

The  analj'sis  is — 
e==100.sin  5-^117  sin  3(5-24-5°)-94  sin  5(5-25°)-95  sin  7(5-9°). 

2.  Armature  Current. — As  expected,  the  wave  contains  both  third 
and  fifth  harmonics,  its  analj'sis  being 

i=100  sin  5-8  sin  35-^3  sm  55. 

3.  Exciting  Pressure. — The  pulsations  of  four  times  the  main  fre- 
quency are  very  apparent,  their  wave-shape  being  practically  sinu- 
soidal, and  of  an  amplitude  of  22  per  cent,  of  the  mean  value  of  the 
pressure. 

4.  Exciting  Current. — The  ripples  in  the  exciting  current  are  quite 
marked,  but  the  inductance  of  the  winding  again  reduces  their 
amplitude  relatively  to  that  of  the  fluctuations  in  the  pressure. 


A  VARIABLE  SPEED  TRANSMISSION  GEAR. 


Summary. — In  this  article  a  description  is  given  of  an  ingenious  and 
efficient  variable  speed  gear  that  is  being  largely  used  for  the  training  of 
turrets  and  the  elevating  of  guns,  and  for  many  other  purposes  where  a 
wide  range  of  speed  control  is  necessary. 


For  certain  purposes  it  is  necessary  not  only  to  have  complete 
control  of  the  speed  of  a  machine,  but  at  the  same  time,  to  be  in  a 
position  to  vary  the  speed  in  a  forward  or  backward  direction  by 
indefiniteh^  small  steps.  Thus  a  maximum  sjx^ed  of  ±500  revs,  per 
min.  may  have  to  be  capable  of  imperceptible  changes  down  to  z  1 
revolution,  or  less,  per  minute.  As  a  topical  illustration  of  exact 
control  may  be  given  the  turret  turning  gear  of  a  warship.  At  a 
5-mile  range  with  a  relative  movement  of  target  and  turret  of,  say, 
one  knot  an  hour,  the  rate  of  turret  rotation  necessary  to  follow  the 


FlO.   1. — VARTABI.K-SrKKnTRANSMlS.SION    Ck.VR. 

target  is  0-2  deg.  per  minute,  which  corre.s|x)nds  to  a  speed  of  one 
revolution  in  .'50  houi-s  ;  at  a  J  mile  range  with  a  n>lative  movement 
of  30  kiu)ts  i^T  hour,  the  rate  of  turret  rotation  necessary  is  57-3  deg. 
jx'r  minute  wliich  corresix)nds  to  one  revolution  in  approximately 
03  minutes.  The  ratio  of  these  sjx^eds  is  280  to  1.  Neither  example 
is  an  unrcasonai)le  one,  and  practice  demands  an  even  higher  ratio. 

liy  means  of  Ward-Leonard  control  it  is  jwssible  to  get  practically 
any  dcsiied  speed  ratio  in  either  direction,  and  for  such  purposes  as 
tlif  starting  and  contnil  of  electrically  driven  winders  and  rolling 
mills  the  Wiird-Leonard  s.\-stem  is  unrivalled.  There  arc.  however. 
m.any  machines  to  which  such  control  cannot  Ix?  ajijilieil.  and  it  ha« 
long  l>een  the  aim  of  inventors  to  «levise  a  satisfaciorj-  tr.xnsmission 
gear  for  connecting  the  motor  to  its  load  so  as  to  obtain  the  desinnl 
sjxx'd  ratio  in  either  direction.  We  are  approaching  the  time  when 
bivttleshii)s  will  lie  "all  electric,"  and  this  will  jnvoh-e  the  solution 
of  a  number  of  difficult  control  problems.  Equally  difficult  control 
prol)lcms   will   have  to   be  solve<l   when  the  elect riticat ion  of  our 
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factories  is  tackled  in  ea  nest,  as  it  assuredly  must  be  tackled,  and 
in  our  time. 

It  is  the  purpose  of  this  article  to  describe  the  "  Williams- Janney  " 
hydraulic  variable-speed  gear,  of  which  Messrs.  Vickers  (Ltd.),  of 
Westminster,  aie  sole  licensees  and  manufacturcis.  The  extent  to 
which  these  gears  have  been  appliwl  for  llie  jjurposes  of  training 
turrets  and  elevating  guns  may  be  gauged  by  the  fact  that  close  upon 


oil  pump  operated  by  the  driving  [jower,  and  an  oil  motor  connected 
to  the  load.  The  [jump  and  motor  are  designated  respectively  the 
A-end  and  the  Bend.  Hy  means  of  >i  control -shaft  connected  with 
the  A-end  the  quantity,  and  direction  of  delivery, of  the  oil  maj-  be 
variefl  at  will  to  meet  the  hpeed  requirements  and  direction  of 
rotktion  of  the  B-end.  Of  the  many  jxjssible  arrangements  of  the 
gear  wc  will  consider  the  most  compact,  or  type  (',  form,  an  external 


m 


my///////A 


\Y/r 


^^ 


^ 


B-end. 


A-end. 


Fig.  2. — Arrangement  Drawings  of  Variable-speed  Transmission  Gear. 


1,500  are  now  in  use  in,  or  are  being  supplied  to  the  United  States, 
French,  Russian,  Japanese,  Italian,  Spanish  and  other  navies.  In 
addition  they  are  used  for  gun  pedestal  moimtmgs,  ammunition 
hoists,  steering  gears  for  warships,  submarines  and  other  vessels, 
for  metor  boats,  boat  hoists,  mine  layers,  cranes  of  all  kinds,  machine 
tools,  printing  and  paper  machines,  swing  bridges,  presses,  winches, 


Fig.  3. — Section  and  Face  of  V^alve-plvte. 

coke   pushers,    motor   vehicles,    textile    machinery,    traracars    and 
capstans. 

The  WiUiaras -Janney  gear  is  a  machine  for  transmitting  rotary 
power  at  variable  speed  and  in  either  direction  without  steps  or  abrupt 
gradations,  while  the  source  of  power  rotates  continuously  in  one 
direction  without  any  necessary  change  of  speed.     It  consists  of  an 


view  of  which  is  given  in  Fig.  1.  In  order  to  simplify  the  description  , 
the  sectional  views  depicted  in  Fig.  2  have  been  prepared  which  the 
interested  reader  %vill  be  able  to  studv  at  his  leisure.     It  is  convenient 


Fig.  4. — Details  of  Control-shaft. 

to  deal  with  the  non-rotating  parts,  the  rotating  parts  and  operation 
of  the  gear  in  separate  sections  and  in  the  order  named.  t> 

Non-rotatiny  Parts. — The  principal  parts  which  do  not  rotate  with 
the  shafts  are  the  cases  C,  the  valve-plate  V,  the  tilting-box  T,  the 
angle-box  A  and  the  control-shaft  6\  The  two  halves  of  the  case  with 
the  valve-plate  sandwiched  between  them  form  an  oil    reservoir 
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"  mthin  which'the  active  parts  rotate,''and  the  only  ac-tive  or  pressure 
oil,  which  is  used  in  transmitting  the  jxjwer,  in  enclosed  within  the 
port  passages  of  the  val\e-plate  and  within  the  cylinders  ahead  of  the 
pistons.  "^ 

A'view  of  the  valve-plate  is  gi\en  m  Fig.  3.  On  each  of  its  faces 
is  a'contact  surface  against  which  the  face  of  a  cylinder-barrel  B 
slides  in  its  rotation.  Passing  through  the  jiiate  are  two  semi- 
annular  pas.sages,  P,  called  valve-plate  fKjrts,  for  the  circulation  of 
the  oil.  When  j>o\ver  is  being  transmitted,  one  of  the.se  pa-ssages  is 
binder  pressure  and  the  other  is  in  suction.  Between  the  ports  are 
flat  faces,  called  "  lands."  which  momentarily  imprison  the  oil 
within  the  cylinder  while  being  carried  acrrws  from  one  port  to  the 
other  by  the  rotation  of  the  cylinder- ba ml.     At   the  centre  of  the 


Fi. 


Imkknal  1'.\kts>  of  (;k\i;. 


valve-plate  are  housed  two  roller  bearings  for  siipiKjrting  the  inner 
ends  of  the  shafts.  Valves  rj,  r.^  and  1-3  are  connected  with  each  of 
the  passages.  Of  these,  c,  is  a  small  valve  for  the  escajK-  of  air  when 
the  gear  is  being  filled  with  oil  ;  f,  is  a  ball-check  valve  for  automa- 
tically making  up  any  leakage  (averaging  about  (••].'{  jier  cent.)  from 
the  high-pressure  side  to  the  Iow-j)res.sure,  and  r,  is  a  safety-valve  to 
provide  relief  should  the  gear  be  overloaded.  There  are  plugged 
holes  connected  with  each  i)assage  for  the  attachment  of  pressure 
gauges. 

The  purpose  of  the  tilting-bo.\  T  in  the  A-end,  Fig.  2,  is  to  carry 
a  thrust  roller  track  against  which  the  socket-ring  S  may  rotate  in  a 
])lane  at  any  desired  angle  to  its  shaft.  By  changing  this  angle  the 
speed  and  rotation  of  the  B-ciid  are  controlled.  The  tilting-bo.x  is 
8usj)ended,  aiul  may  be  oscillated,  on  two  trunnions,  formed  on  the 
bo.x  itself  and  which  bear  in  bronze  bushings  set  in  the  sides  of  the  case. 
It  is  retained  in  its  ix-arings  by  a  pair  of  tnuinioiis  screwed  througli 
from  the  outside  of  the  ca.se.  In  the  Bend  of  the  gear  the  .socket- 
ring  runs  in  what  is  called  an  angle -box  A,  Fig.  2.  This  consists  of 
a  wedge-shajKsd  casting  secured  to  the  end  of  the  inside  of  the  case. 
It  carries  the  roller  track  at  a  fi.ved  angle  of  about  20  deg.  from  the 
jjerpendicular  and  thus  gives  to  the  B-pistons  a  constant  recipro- 
•eating  motion. 


Fig.  0. — roin-i..ND  ok 
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Fl(i.   7.       Sk«  TKIN  THUOIOH 

Si  >"    K  1    I-HIMj. 


A  detail  drawing  of  tlic  control  shaft  and  of  the  ccmnection  of  this 
sliaft.  with  the  tiltiiig-l>()x  is"given  in  Fig.  4.  As  the  load  on  the 
trunnions  of  tliebox  is  practically  balanced  thetuniingof  the  control- 
shaft  is  easy.  In  .standard  nuichines  the  jMteh  of  the  mullipie- 
Ihreaded  shaft  is  such  as  to  rc(|uire  two  turns  in  either  <lin'«tion  fn.m 
the  zero  to  tilt  liie  box  to  its  maxiniuni  ungle. 

liotating  Parts. — Since  the  rotating  partw.  Fig.  5,  at  l><)th  ends  arc 
practically  ulik(>.  wc  may  (online  our  attention  to  one  end.  As  will 
be  seen  f'ioni  Fig.  2  these  comprise  the  shaft,  the  cylindor-barn-l 
with  the  keys  that  connect  itwith  the  shaft,  the  socket -rinf  and  uni- 
versal joint  that  connects  it  willi  tin*  shaft,  and  thr  pistons  and 
<-onnectingrods.  Tiiccvlindcr-barrel.  Fig.  0,  contains  nine  cylinders. 
It  is  loosely  attached  to  the  shaft  by  two  keys  provided  witii  jiivots 
fitting  loo.selv  ii\  a  hole  through  the  shaft.  The  loo-se  lit  of  the  barn-l 
on  the  shaft  together  witii  tlic  pivoted  keys  gives  it  a  slight  freedom 


of  movement  .so  that  its  face  can  rest  squarely  against  the  face  of  the 
valve-plate.  Moreover,  aided  b^'  a  spring,  it  can  slide  freely  endwise 
along  the  shaft.  \^'hen  the  oil  is  under  pressure  the  barrel  is  held 
against  the  valve-plate  byrea.son  of  the  fact  that  the  cylinder  ports 
are  smaller  than  the  pistons,  thus  giving  an  excess  intern?.!  jiressure. 
The  cylinder-barrel  and  keys  do  not  transmit  any  of  the  working 
torque. 

The  socket -ring,  of  which  a  section  is  given  in  Fig.  7,  is  fitted  with 
nine  bronze  ring-sockets  against  which  rest  the  ball-ended  con- 
necting rods.  These  sockets  are  unequally  spaced  so  as  to  correct 
certain  irregularities  of  the  universal  joint.  The  back  of  the  ring  is 
provided  with  a  chrome-vanadium  steel  track  which  has  two  roller 
faces,  one  for  the  main  thrust  bearing  and  the  other  for  the  diagonal 
thrust  bearing.  The  body  of  the  ring  extends  inwards  in  four  arms 
forming  slots  into  which  the  bronze  trunnion -bearing  blocks  are 
secured.  A  universal  joint.  Fig.  8.  coiuiects  the  shaft  and  socket- 
ring.  This  joint  consists  of  a  shaft  trunnioned  block  oscillating  with 
the  main  shaft  pin  in  the  yokes  of  the  main  shaft.  The  trimnions  of 
the  trunnioned  block  operate  in  the  bronze-bearing  .secured  in  the 
socket -ring  as  mentioned  above.  The  entire  working  torque  of  the 
gear  is  transmitted  through  the  socket-ring,  the  universal  joint 
truimions  and  the  main  shaft  phi. 

Operalion. — The  A-shaft,  which  is  connected  with  the  source  of 
power,  is  supposed  to  run  at  a  constant  speed  and  in  one  direction. 
If  tiic  tiUing-box  is  set  at  the  neutral  position,  that  is,  perpendicula r 
to  the  shaft,  the  latter  in  rotating  will  carry  arovnid  with  it  the  socket - 
ring  and  attachments,  but  the  pistons  will  have  no  tendency  to 
reciprocate  in  the  cylinders.  There  will,  therefore,  be  no  transfer- 
ence of  oil  through  the  valve-plate,  and  the  B-end  will  not  be  dis- 
turbed.    If  the  control-shaft  be  turned  so  as  to  incline  the  tilting- 


Fu;.  8. — Sh.\ft,  Sockkt-ring  and  Universal  Joint. 


box  the  pistons  reciprocate.  During  half  the  revolution  every 
cylinder  is  connected  with  one  of  the  jiassages  in  the  valve-plate  and 
is  then  receiving  oil,  which  it  carries  across  the  '"  land  "  and  delivers 
into  the  other  passage  during  the  second  half  of  the  revolution.  The 
amoimt  of  oil  transferred  depends  entirely  \\\w\\  the  displacement  of 
tlic  pistons  and  consequently  ujkiu  the  angle  thniugh  which  th«- 
tilting-box  has  been  displaced.  But  there  can  be  no  such  traiis- 
fer«'nce  unless  there  is  a  supjily  to  draw  u|K)n  and  a  space  in  which 
to  deliver  it.  This  is  the  function  of  the  Bend  of  the  gear.  When 
oil  is  being  forced  into  one  of  the  pas.sagcs  (already  full)  the  pistons 
in  the  cylinders  of  the  B-barrel  in  communication  with  this  pa.sasge 
move  back  to  give  space.  Tiiis  movement  of  the  pistons  communi- 
cated to  the  iK'rmanently  inclined  .socket-ring  causes  the  latter  to 
rotate  on  its  roller  thrust  bearing,  and  to  carry  the  shaft  around  with 
it.  The  shaft  in  turn  rotates  the  cylinder- Uvrrel  keyed  to  it,  and  the 
whole  group  rotates. 

The  speed  of  rotation  of  the  B-shaft  deiiends  ujxin  the  quantity 
of  oil  suiiplied  by  the  .\-end.  The  B  socket -ring  being  always  set 
at  its  maximum  angle  gives  tlve  pistons  their  full  stroke.  If  each 
cylinder  has  a  cajwcity  of,  say,  3  cubic  in.,  the  revolving  of  all  nine 
of  the  Bcylinders  would  tran.sfer  27  cubic  in.  of  oil.  By  .slightly 
turning  the  control-shaft  so  as  to  tilt  the  A  socket-ring.  .say.  enough 
to  nniprocate  each  piston  to  the  extent  of  001  cubic  in.,  all  nine  of 
the  A-cyiin<lers  will  together  transfer  (V(l9  cubic  in.  of  oil.  Henc-. 
by  simple  division  it  will  In?  .seen  that  it  is  nece.s,sar>-  for  the  .\-8haft 
to  make  ."{(H)  revolutions  for  everj-  re\t)lution  of  the  B-shaft.  If  the 
.A  .socket  ring  Iw  tilted  still  further  the  B-shaft  must  rotate  projxir 
tionately  faster.  The  ratio  is  thus  dependent  ujxui  the  angle  through 
which  tile  control-shaft  has  been  turned.     Twisting  the  control -shaft 
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in'the  opposite  direction  causes  the  B-shaft  to  rotate  in  the  opposite 
sense. 

For  HlHng  the  case  any  good  hibricating  oil  may  Ijo  used,  but 
preferably  a  mineral  oil.  The  oil  pressure  in  the  cylinders  varies 
directly  as  the  torque  acting  on  the  H-shaft,  and  the  horse-power 
transmitted  varies  directly  as  the  product  of  the  oil  pressure  and  the 
speed  of  rotation  of  the  B-shaft.  The  normal  working  oil  pressure 
■varies  from  .300  to  ')()()  lb.  per  square  inch,  but  it  may  ri.se  to  1,000  or 
even  2,000  lb.  per  square  inch  to  overcome  an  unusual  resistance. 
Under  the  most  favourable  conditions  efficiencies  ranging  from  85 
to  90  per  cent,  have  been  obtained,  while  under  average  working 
conditions  the  efficiencies  vary  between  80  and  85  per  cent. 


traversing  mechanisms  of  a  2.jO-ton  revolving  cantilever  era  ne.  The 
main  lifting  gear  consists  of  two  parts  which  may  be  used  singly  or  in 
concert.  Each  is  driven  by  a  shunt -wound  motor  rated  at  W)  b.h.p. 
at  400  revs,  per  min.,  which  is  coupled  to  the  A-end  of  the  variable- 
speed  gear.  The  Bend  is  connected  to  the  barrel  through  the 
medium  of  a  worm-gear  (11  to  1)  and  a  single  reduction  of  .<pur  gear 
(6  to  1),  the  maximum  speed  of  the  barrel  being  6  revs,  per  min.  To 
ensure  that  both  are  equa'ly  loaded  and  run  at  tlie  same  si>ecd  when 
used  in  concert  there  is  a  .synchronising  valve  connection  between  the 
two  B-ends.  The  auxiliary  lifting  barrel  is  driven  by  an  80  b.h.p. 
motor  by  means  of  a  type  •  ('  '  \  ariable-speed  gear  and  flouble  reduc- 
tion spur  gear,  the  ma.ximuiT)  hiirr.-l  speed  \jeing  I'.i  revs.  i>er  min. 


Fig.  9.— Variable-speed  Gear  applied  to  240-ton  Revolving  Cantilevef.  Csane. 


In  the  foregoing  we  have  described  the  gear  arranged  for  shafts 
having  a  common  centre  line.  If,  however,  the  shafts  are  to  stand 
in  any  other  position  the  shape  of  the  valve-plate  may  be  varied  to 
suit.  The  conditions  may  be  such  as  to  require  the  locating  of  the 
A-  and  B-ends  some  distance  apart.  Each  end  will  then  have  its  own 
valve-plate,  the  two  main  oil  passages  being  connected  by  two  pipes. 

Fig.  9  shows  the  gear  applied  to  the  main  and  auxiliary  lifting  and 


For  driving  the  traversing  drums  a  motor  rated  at  50  b.h.p.  at  450 
revs,  per  min.  is  used,  and  the  drive  consists  of  a  variable-speed  gear 
and  two  reductions  of  spur  gear. 

We  acknowledge  our  indebtedness  to  Messrs.  The  Variable  Speed 
Gear  (Ltd.),  of  Westminster,  for  allowing  us  to  see  one  of  these  gears 
in  operation,  and  for  courteously  placing  at  our  disposal  technical 
data  and  drawings. 


TESTS  ON  OIL  SWITCHES.* 

BY  BRUNO  BAUER. 

Swnmary. — The  conditions  are  investigated  theoretically  for  the  main- 
tenance of  an  electric  arc  in  an  oil  switch.  Interesting  conclusions  are 
reached,  and  these  are  supported  by  experimental  evidence. 


In  designing  oil-switches  care  must  be  taken  that  they  are  able  to 
carry  the  maximum  current  continuously  without  overheating, 
that  they  are  insulated  so  as  to  withstand  the  working  pressure  with  a 
sufficient  margm  of  safety,  and  that  they  are  able  to  dissipate  the 
heat  developed  during  one  or  several  successive  svvitchhig  operations 
without  injurious  overheating  or  explosive  action. 

The  first  two  of  these  conditions  are  easily  satisfied  bj-  simple 
calculation,  but  the  third  is  still  shrouded  in  some  obscurity.  It  is 
necessary  to  know  what  proportion  of  the  energy  that  is  being  con- 
trolled is  liberated  at  the  switch  contacts  in  the  form  of  heat  during 
the  switching  operation.      The  discharge  at  the  switch  contacts  may 

*  Being  the  first  report  of  the  Commission  on  High-tension  Appa- 
ratus and  Fire  Protection  appointed  by  the  Schwcizer.  Elektrotcchn. 
Verein  und  Verband  Schwcizer.  Elektrizitatswerke.  The  report  appears 
in  the  "  Bulletin  "  (No.  8  of  1915)  of  the  Schwcizer.  ElcktJotechn. 
Verein  known  also  as  the  Association  Suisse  des  Electriciens. 


take  the  form  of  a  spark  or  an  arc.  The  spark  discharge  is  initiated 
if  the  velocity  of  the  free  ions  in  the  applied  electric  field  is  suffi- 
ciently great  to  dissociate  the  neutral  ions  of  the  gas  by  collision  with 
them.  The  rapid  production  of  free  ions  by  this  dissociation  ionises 
the  gas  and  creates  the  condition  faviurable  to  a  conduction  of 
current,  and  this  condition  will  be  maintained  if  a  sufficiently  high 
P.D.  is  applied  to  the  contacts.  If  an  arc  be  started  by  these  means 
it  will  burn  steadily  as  long  as  the  passage  of  the  current  is  able  to 
maintain  a  sufficiently  high  temperature  in  the  negative  crater,  and 
as  long  as  a  certain  minimum  voltage  is  applied  across  the  gas. 

According  to  Mrs.  Ayrton.  if  a  current,  i,  be  produced  in  an  arc  by 
an  applied  voltvge,  e,,  the  power  in  the  arc  is  given  by 

It  thus  appears  that  a  minimum  power,  h.  is  necessaiy  to  maintain 
the  arc  in  addition  to  the  condition  already  referred  to,  that  et  may 
not  be  less  than  a  certain  minimum  value.  This  accoimts  for  the 
fact  that  on  decreasing  /,  the  arc  will  suddenly  collapse  when  the 
power  becomes  less  than  b,  or  the  voltage  becomes  less  than  a,  and 
will  not  start  again  until  e,  reaches  the  required  minimum  value. 
This  is  borne  out  by  oscillograms  showing  the  currents  in  alternating- 
current  arcs,  and  in  continuous-current  circuits  during  the  moment  of 
the  interruption  of  the  current  by  a  knife-switch.  Mrs.  Ayrton  has 
I  expressed  the  quantities  a  and  b  by  the  equations  a=gr+<TS  and 
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ii=y-r8«,  where  s  is  the  length  of  the  arc.  Thus  to  start  an  arc 
{9—o)  a  minimum  voltage  g  and  a  minimum  power,  y,  are  required, 
i.  nd  if  these  minima  are  not  reached  the  switching  is  characterised  by 
"..1  opening  spark  and  no  arc.  The  experimental  investigation 
of  switching  operations  in  alternating-current  circuits  gave 
gto\n.^=^^^  -^^^^  volts  (eff.)  for  rounded  copper  contacts,  and 
7inln.=6,W)(J  iO,fJ<)(J  watts  (eff.)  for  copper  contacts  in  oil  vajxiur. 
We  shall  consider  an  oil-switch  operating  on  an  alternating-current 
circuit,  anfl  assumr;  that  the  quantities  (j,  y,  «,  h  remain  ujiaJtcn-d 
during  the  switching.  This  assumption  is  not  e.\act,  but  ."iuttices 
for  a  qualitative  investigation  of  the  phenomena.  At  time  /=<>  the 
switch  begins  tr^  open  at  a  moment  when  the  current  and  line  voltage 
are  t„  and  'o-  -After  a  small  time  11  the  current  will  have  de<Teas<'d 
by  .Atp,  and  the  switch  voltage  will  have  reached  a  value  A^;.  This 
voltage  will  dejK'nfl  on  the  values  of  I'o  and  »„.  an«l  on  the  form  of  the 
contacts,  anfl  as  soon  as  it  attains  the  value  (j  an  an-  will  form, 
vafjourising  the  oil  in  the  immediate  neighbourhood  of  the  contacts. 
The  quantity  of  \a[K>ur  formerl  will  steadily  increase  on  account  of 
thc^  rise  of  teniiH-rature,  and  the  vajtour  pressure  will  increa.se.  If 
it  becomes  j)ermanently  greater  than  the  pressure  of  the  surrfjunding 
oil  the  switching  becomes  explosive  and  abnormal.  We  shall 
assume  that  this  docs  not  occur,  and  that  th«>  vafxjur  remains  in 
equilibrium  until  the  eiifl  of  the  switching.  If  the  switch  oi)ens  with 
a  constant  s[K*ed  we  may  write  n~  li.  and  if  the  load  is  non-inductive 
and  equal  to  r  oh  mis.     If  I'm  Ls  the  ma.xinium  line  voltage. 

rmHinw(/rA/)  =  tr+y-fa»«+(y+8f/)/» (I) 

from  which  we  obtain 


i  =  - 


FmSin  w(/+A/)-(y^aiV) 


2r 


The  arc  voltage 


;  r,„  sin  a.(/+AO-{Sr -«'•')}=- 4r(y-.^r/) 


(2) 


(3) 


ei^V-ir 

Curves  for  V,  fi  and  I'r  are  plotted  in  Fig.  I  from  the  above 
equations. 

An  examinatifin  of  the  expression  for  i'  shows  that  the  current 
becomes  permanently  zero  when 

Vm-(g+aVt)=o (4) 

inf^  \Vm-(g^-avt)]*—ir{y^(>vl)^o,       .     .     .     (5) 

if  ^It  be  so  chown  that  the  time  of  switching  off  is  a  maximum. 
Kquation  (4)  expresses  the  condition  alrea<ly  referred  to  of  a  mini- 
mum voltage  (g  \  avt),  and  equation  (5)  the  condition  for  a  minimum 
|)OHer  (y  :  fivt).  As  ]'„  is  the  maximum  value  of  the  line  voltage,  it 
will  be  sfH-n  that  for  equal  effe<tive  values  the  time  of  swit<"hing  off 
I,  obtainwl  by  solving  oipiation  (o)  depends  on  the  wave  shape  of  the 
voltagfr.     ,\s  the  arc  length  increases  by  the  opening  of  the  sw'itch, 


Kiu.  1. 


the  n-lation  i.»)  will  be  >.itis|ic(|  iM-fon-  llic  nlation  (l|  jind  tlKiffoii- 
the  arc  will  break  as  toon  as  the  heating  nMjuin><l  to  maintain  the  an- 
just  cxcee<ls  the  ploetrioul  energy  in  the  circuit.  As  a  matter  of  fact, 
fheso  two  ijuantities  an»  not  ipiile  in  pha>«\  owing  to  the  hrat  capa- 
city of  the  switch  i-ontact-s.  iiut  it  is  shown  that  an  allowamc  for  this 
"  archysten»Mis  "  has  no  appreciable  effcx't  on  the  length  of  the  time 
tf.      It  is  also  jM»inte<l  out  that  the  loss  of  heat  during  the  i  '    ,.f 

nn?  extinction  causes  u  diminution  of  the  ^allle  of  the   i  m 

ength  of  arc. 

If  the  load  is  inductive  the  ab-ive  calculations  nnpiire  nn"l  u. 

]f  Km  >*■  the  maximum  internal  voltage  of  the  altemat4)r  w<   ;  ,o 

di 

A',M  sin  «*<=!>  I-L    -ff<.     Substituting   ti—a-^bfi^    and    the    vnhie<> 
at 

a-'-g  \  it.o  and  h  ~y-\-s,  in  this  equation,  wc  obtain  an  equation  that 

«h>OH  not  jMTniit  of  wisy  Holution.     Turx-es  arr,  therpforp,  drawn  by 

analogs  w  itl»  T''ig.  1,  allowing  for  the  pha«c  lag  of  the  currrnt,  and  it  is 


argued  by  their  aid  that  the  periods  of  cuT.'ent  interruption  are 
shorter  than  in  the  case  of  non-inductive  load,  and  also  that  a  given 
kilovolt-ampere  load  is  broken  at  greater  arc-lengths  the  greater  the 
pha.se  lag  of  the  current.  The  total  length  of  time  tr.L  occupied  in 
switching  an  inductive  load  of  power-factor  cos  o  is  expressed 
tentatively  in  terms  of  tr,  the  corresponding  time  with  a  non-inductive 
load,  in  the  form 

•/r,i='r(l-j-/citan9-^Aotan*?4-...) (6) 

^^'hell  the  load  contains  resistance  and  capacity  similar  considera- 
tions lead  to  the  equation 

/^_c=<,(l— ;/tano  — //'tan-?  — ...),  ....  (7) 
and  to  the  conclusion  that  the  periods  of  current  interruption  are 
longer  than  with  purely  non-inductive  load  and  the  inaximum  arc 
length  is  >hortcncd.     Fig.  2  shows  the  switching  off  of  an  unloaded 


i  ( I  X'fff '  (^tPgratorValta^i 


i  'Cable  Current 


j£c<sble  Voltage 


t  'O  switch  off 


Fk:.   2. 

cable  forming  a  pure  capacity  load.  OL  is  the  ma.xinium  duration 
of  the  arc,  and  L'  the  time  when  the  difference  of  the  generator  and 
cable  voltages  is  able  to  restart  the  arc  if  the  ionisation  of  the  gas 
suffices. 

The  heat  generated  at  the  contacts  of  an  oiJ-switch  is  not  equal 
to  the  total  energy  fJow  that  is  interrupted.  Considering  the  case  of  a 
continuous-current  load  I„E,  the  current  may  be  considered  to 
decrea.se  gradually  as  the  switch  voltage  €,■  rises  according  to  the 
assumed  curs'es  of  Fig.  3.  The  curve  for  eti  shows  the  variation  of 
the  {)ower  in  the  arc,  and  it  will  be  noted  that  this  power  ha.s  a  fiiute 
value  at  the  moment  of  interruption.  It  should  be  noted  that  in  th© 
case  of  an  alternating  current  load  the  interruption  takes  place  near 
to  the  point  of  7.ero  current,  and  that  on  this  account  the  strain  on 
the  s\vitch  is  much  less  severe  than  in  the  case  of  a  continuous- 


Fiu.  3. 

current  load.  The  doubly-shaded  area  A  represents  the  energy 
transfornie<l  into  heat  at  the  switch,  and  this  bears  to  the  total 
<*n*"^y  that  would  pa*»s  in  the  circuit  during  a  time  equal  to  the 
switching  perio<l  a  ratio  ( '.     We  have  thus— 

-1     CI„Et, (8) 

''  is  A  constant  of  the  switch,  and  at  a  fre»juency  of  50  cycles  a 
He4>ond  ('  is  found  to  vary  in  modern  oil-switches  between  0-02  and 
'•  (»7  and  for  continuous  current  to  reach  a  value  of  018. 

Kquation  (S)  may  also  be  applied  to  the  case  of  an  alternating- 
current  load.  If  A  is  the  energy  dis.<<ipatod  in  half  a  period  r/2  at 
the  swif<h  confa<ts.  and  /  and  A',  the  effective  current  and  voltage 
over  half-cycles  during  the  .swit<liing  jvriod.  and  h*  the  numlier  of 
half-periods  l)efore  the  cinuit  is  ojiened.  we  «jbtain 


.! 


2  I, 
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The  oscillograms  show  that  I  varies  for  successive  half-periods 
.approximately  according  to  the  law  I  =  1^—011  and  Ei  varies  accord- 
ing to  the  law  Ei=^n,  where  n  represents  the  number  of  half -periods 
of  the  arc  current,  a  =  (/o— /niin.)/»e  and  l3  =  Emeix./nf 

/min.  is  the  effective  value  of  the  last  half-period  of  the  current, 
which  is  generally  only  a  few  per  cent.  less  than  7,  ^i^d  Ei  max.  ^^ 
the  effective  voltage  of  the  switch  voltage  in  the  last  half-period. 

Thus.  A^-ll'{Io-»n)$ndn=I„E''nJ  ^  +  ^     )   .     .     (9) 

2./,,  '  2     VeOO     30,000/ 

.     .     .     (10) 


•where 


•'mill  —         Jo  and  A,  „,;, 


P 

100" 


E. 


The  value  of  C  in  equation  (8)  is  now  obtainable  from  an  oscillo- 


gram from  the  relation 


C'r 


P         m 
600     30,000 


(11) 


Tests  were  made  in  the  power  station  of  Beznau  with  one  of  the 
1,000  kw.  8,000-volt  50-cycle  generators  installed  there  operating  on 
a  water  load.  Oscillograms  were  taken  of  the  current,  arc  and  line 
voltage  and  the  length  of  the  switch  opening,  the  latter  being  deter- 
mined by  a  mechanical  attachment  to  the  switch  blade  designed  to 
actuate  one  of  the  oscillograph  movements  giving  it  a  deviation 
proportional  to  the  distance  traversed  by  the  switch  contact. 

The  main  object  of  the  tests  was  the  determination  of  the  quan- 
tities C  and  <  ,  and  as  C  varies  for  a  given  form  of  contact  between 
much  narrower  limits  than  t(,  it  is  the  value  of  le  that  has  by  far  the 
greater  importance  in  estimating  the  capacity  of  a  switch. 

Table  I.  shows  mean  values  of  C  obtained  from  a  number  of  tests. 


Table  I. — Tests  with  Normal  Contacts. 


Voltage  with 

1=0  to 
l.')0  amperes. 


Great  distortion 

of  wave  form  in 

inductive  circuit, 

C  in  per  cent. 


3,000 
6,000 
8,000 


3-2 
41 
3-3 


Non-inductive 

circuit, 
C  in  per  cent. 


Inductive  circuit 
C  in  per  cent. 


lo 


31 
3  0 

2-7 


A  series  of  tests  at  8,000  volts  and  non-inductive  loads  from  200  kw. 
to  800  kw.  Avith  switch  velocity  55  cm. /sec.  gave  as  mean  values 
^=5-6,  9=98,  C=2-8. 

It  is,  therefore,  permissible  to  regard  C  as  a  constant  under  normal 
conditions.  Even  in  the  extreme  case  of  short-circuits  on  large  units 
C  does  not  exceed  5  to  7  per  cent. 

On  non-inductive  load  the  time  t,  depends  on  the  power  P  switched 
off. 

We  have  P=/, F=  V'^lr  in  kilowatts. 

Combining  this  with  equation  (5),  and  calculating  with  effective 
values,  we  obtain — ■ 

P{{V-g)-as'r-=^{V-gy-{bs+y).   .     .     .     (12) 
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Fig.  4. 

f=0.    a  =3, 150  volt/cm.    «  =  5,000  watt/cm.    y=6,000  watt. 

For  S=o  we  obtain  P=4y,  i.e.,  the  limiting  value  of  the  power 
•that  can  be  switched  off  without  the  formation  of  an  arc  ;  this  value 
is  independent  of  the  voltage,  and  is  a  constant  of  the  switch.  For 
P=QC  we  obtain  5= (  F—j7)/a,t.e.,  with  increasing  power  the  maximum 
length  of  arc  tends  to  a  finite  limit  depending  on  the  voltage  and  the 
properties  of  the  switch. 

Fig.  4  gives  the  relations  between  P  and  s  for  a  series  of  voltages, 
and  the  relation  between  fe  and  s  at  a  switch  velocity  of  55  cm. /sec. 

Fig.  5  is  given  as  a  corroboration  of  the  theoretical  cur\  e  of  Fig.  4. 
With  the  constants  given  in  the  figure  the  maxinuim  calculated  arc 
Jength  is  2-5  cm.,  which  compares  very  well  with  the  test  values. 


The  variation  of  <«  with  the  voltage  V  is  obtained  from  the  equa- 
tion (12)  giving  for  te  as  a  funetion  of  V  the  family  of  curves  of  Fig.  6. 
from  which  it  will  be  seen  that  the  time  te  increa.ses  with  the  load 
switched  off  and  for  large  loads  increases  nearly  in  pro[>ortion  to  the 
line  voltage. 
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V= 8,000  volts.     g=0.     a  =  3, 150  volt /cm.    S  =  5,000  watt/cm. 
7  =  6,000  watts.    C  =0-0 11 . 

To  determine  the  switch  energy  A    we    substitute    s=vt,  and 
A^CIoEtg  in  equation  (12),  and  obtain,  after  several  transformations, 


A^-z:  -2AP F     - 4.4  F^--4 V'Py+  V'P'- 


2APV     -4:AV'—~iV'Py+V'P'=o  .     .     .     (13) 
C\  C 

The  curve  for  the  switch-energy  .4  at  a  constant  voltage  as  a 
function  of  the  total  line  energy  P  is  parabolic  in  shape  and  similar 
to  the  experimental  curve  A=F(P)  of  Fig.  5. 

Suppose  we  consider  the  relation  between  the  v^oltage  and  the 
load  P  for  a  given  permissible  value  of  the  switch-energy  .4  for  a 
given  switch,  we  obtain  as  the  limiting  value  of  the  load  that  can  be 
switched  : — 


V^ 


Av8 

^  c 


(14) 


Curves  for  the  connection  of  P  and  V  for  given  values  of  .4  are 
shown  in  Fig.  7.  A„  represents  the  normal  capacity  of  a  given 
.switch,  and  Ar  the  highest  permissible  value,  and  with  the  aid  of  this 
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g=0.     "=3,150  volt/cm.    S  =  5,000  watt/cm.     y=6.000  watts. 

figure  the  range  of  use  of  a  given  switch  may  be  standardised.  The 
effect  of  variation  of  voltage  and  switch  energy  .4  on  the  load  that 
can  be  switched  is  visible  in  Table  II.,  calculated  from  Fig.  7  :— 

Table  II. 


Switch  energrv'  A„  (0-5  kw.  see.)... 

Load  P  in  p.c'.  at  8,000  volts 

Load  P  in  p.c.  at  24.000  volt*^ 


200p.c.  i  300  p.c'  400  p.c 
18(5  284  435 

176  224         '  280 


The  influence  of  the  power  factor  of  the  load  has  still  to  be  ex- 
amined.    From  equation  (6)  we  see  that  the  increase  of  length  of  the 
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switching  time  produced  by  changing  from  non-inductive  to  induc- 
tive load  ol  power  factor  cos  <pn  is  : — 


where 


Px 


•■A<X^>-- 


=tan  'T.  =  tan  Cn— 


(15) 


V^  cos*  ?„' 


9n- 


and  X  is  the  reactance  of  the  alternator,  and  P=I^Y  cos  . .. 

Using  these  formulae  and  calculating  with  an  internal  reactance 
of  the  generator  x=53  ohms  we  obtain  Table  111.  for  switching  load 
off  the  single  generator  : — 

JXable  III. — howl  SirilrhciJ  Off  from  a  Singh  Gewralor. 
Voltagc=  8,000  constant. 


Load  in  kilowatts. 


Ir.L        f    <:o«9„  =  l 

in     ■<     Coh^^^o-O 
sec.     l^  Cos  <p„  =0-8 
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0-07S0 
Oil  20 
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These  figures  show  that  for  a  given  load  at  a  constant  voltage  the 
arc  length  increases  as  the  iK)wer  factor  decreases,  and  the  conditions 
become  most  unfavourable  if  the  generator  is  overloaded. 

(KVAJi 
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Fi(i.  7. 
f«»0.    0^3,150  volt/cm,    4^5,000  watt /cm.    y=6,000  watts. 

If  a   relatively  small  inductive  load   be  swilrhed  off  in  a  large 
station  «<•  may  write  appn)ximately  : — 

tr.i.     /r  =  ^{<-,  tan  9,,-^.jtan'9H  i--..j  •     •     •     •     (16) 

Usinj;  this  expression,  the  values  in  Table  TV.  are  calculated  for 

the  length  of  an-  when  switching  otT  load  from  the  "bu.s  bars  of  the 

l^/.nau  and  l>ontsch  stations  at  8,(KH)  volts  and  cos  9n=0-8.  the  values 

f«)rcos9      I  being  obtained  exeprimentally. 


It  thus  appears  that  the  length  of  are  and  the  switch  energy 
depend  not  only  on  the  magnitude  of  the  load  and  the  constants  of 
the  switch,  but  also  on  the  constants  of  the  generating  plant.  For  a 
given  load  the  switch  energy  increases  with  the  reactance  of  the 
generator.  This  effect  is  most  marked  with  heavy  loads.  The 
length  of  arc  and  the  switch  energy  decrease  the  greater  the  numlser 
of  generators  running  in  parallel.  If  the  load  is  inductive  and  con- 
stant in  value,  the  phase  displacement  in  the  mairLS  is  added  to  the 
disjjjacement  produced  by  the  internal  reactance  of  the  generator, 
so  as  to  cause  the  switch  energy  to  increase  rapidly  with  the  external 
phase  displacement. 

It  may  be  pointed  out  that  the  results  of  Table  V.,  borne  out  by 
equation  (1.3),  indicate  that  it  is  more  dangerous  to  switch  off  a  load 
from  a  generator  of  poor  regulation  than  from  one  of  close  regulation. 
ThLs  is  contrary  to  the  accepted  opinion  of  switch  designers,  who 
consider  that  a  large  drop  of  voltage  in  the  generator  assists  the 
interruption  of  the  load  current.  This  point  is  of  particular  im- 
I)ortance  in  connection  w-ith  the  switching  off  of  short  circuits.     In 
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roinpnring  Tablos  Til.  ami  IV.  we  see  that  when  switching  full 
load  (tMH)kw.)  at  a  jiower  factor  co^  9n  <*'8  off  one  machine  the 
inen'use  of  arc  length  is  270  per  cent,  over  the  length  at  jxiwer  factor 
unity,  whereas  the  inirease  of  ienulli  wIhmi  the  load  is  switched  olT 
the  whole  sliition  is  only  H2  |H'r  cent.  Tl.us,  it  will  lie  seen  that  from 
the  )K)int  of  view  of  switch  energy  a  feeder  switch  may  be  overloaded 
t«»  a  far  greater  extent  than  a  generator  switc-h.  The  swit<'h  eiierg\ 
.-1  was  mea.xiii'ed  on  non  induct i\e  load  at  8.(HK)  volts  for  a  nnmber 
of  loads  switched  olT  in  the  lirwt  inHtHnre  fn>m  the  combinni  l^</.nau 
and  l/ontsch  stations,  and  in  the  second  instance  olT  one  of  the 
geneialors.  These  ex|N<riment4d  H'sults.  together  with  ealcnlate<l 
values  (in  liracketH^  for  a  jKiwer  factor  of  0-8,  are  net  nut  in  Table  V. 


Fig.  8. — Sine-wave  Xon-indictivk  Load, 


these  cases  it  is  not  permissible  to  a.ssunie  constancy  of  the  generator 
voltage.  I'Vom  equation  (15)  we  note  that  if  tan  cf^  =0.  A/e=0; 
this  condition  is  not  realisable  in  practice,  as  9  can  never  become  zero, 
although  it  may  be  very  small.  If  P  is  kept  constant  and  1'  is 
gradually  reduced  to  zero  A/,  will  become  intinite  for  c  ={H)deg.  ; 
this  is  the  condition  at  short-circuit.  Seeing  that  Ir  must  have  a 
finite  value  in  both  these  extreme  ca.ses,  we  must  a.ssume  that  the 
constants  k^,  k\,,  &c..  either  remain  indejx'ndent  of  I'  or  increase  with 
decreasing  values  of  I'.  Thus,  A/,  /, must  increase  more  rapidly 
than  linearly  with  decrease  of  voltage  1'.  but  from  Fig.  t»  we  see 
that  /,  is  nearly  pio{K)rtional  to  I'  at  constant  load  /' :  thus,  we  are 
led  to  conclude  that  A/,  /,.  increases  more  rapidly  than  tr  decreases. 
In  other  words  we  obtain  the  appanMitly  paradoxical  ri»sult  that  for  a 
given  load  the  arc  length  at  the  switch  increases  the  more  the  gene- 
rator voltage  is  reduced.  This  is  fully  bonie  out  by  test.s.  as  the 
figures  of  Table  VI.  show  : — 

Table  VI. 


Kw.  load  switched  off. 

Duration  of  arc  in  seconds  at 

('ciH9=rl;    r  =  55cm.  sec. 

3.000  volts. 

0,000  volts. 

8.000  volts. 

100 

00300 

00245 

0023(1 

i.'iO 

0  0570 

0(t390 

lMl3)tK 

3.".0 

0  0705 

(r04*>0 

(►•0413 

.VK) 

0004S 

00.570 

0(»473 

IHHt 

D1150 

ooo-w 

0-0fi24 

l.ond  in  p.e.  of  fnll-lniul 
((HN)  kw.). 


? 
id 


(  'oh 

Load      on      enm  blued 

stntimis   kw.  npc.    ... 
Lond    iiM    single   gene. 

rator  kw.  m«c 

lVrc«'i-.t«ir<'  inen-Aw  . . . . 


2.1 


10 

006 

012 
140 


Table   V. 

p.p.  .'>()  p.c.  75  p.c. 

0-8    |10   I  0-8     1-0   I  08 


!(»(»: 


'*!' 


1 25 


I'.o. 


1-0      0-8 


(0  00)0  I3|(0-23)0  2l  ,(0-.'»4)0-30  (0-.%5)0  40  (0  73) 

I 

(0-30)0.13  (01K>) 0-00  (1-82)0  05  (3  U^  1-4S  r.VOO) 
(2.^1)   154    (201)  IHA    (435)  217      1 


150  p.c. 


I-O    ;  0  8 
O-.'K)  (0  02) 
2-40  (soo) 


Hea.soning  from  these  values  a  ."series of  curve* 
are  drawn  to  .show  the  probable  relation  l»e- 
tween  /„  and  P  at  constant  excitation  and  non- 
inductive  load.  The  tluniry  leads  to  If  curves 
(Fig.  8).  with  a  point  of  inflexion  at  the  value 
PpiijN  -and  with  values  of  I,  increasing  asympto- 
tically to  iniinity  a.s  /'  approaches  its  zero 
value  in  the  short-circuit  direction.  Curves 
with  this  character  are  pJotte<l  fn»m  actual 
tests.     These    curves    show     the    o[H*ration    of 
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switches  at  constant  excitation,  and  variable  load  and  constitute  the 
sohition  of  the  main  problem  forming  the  basis  of  the  investigations. 

Some  interesting  results  follow  from  a  theoretical  examination  of 
equation  (15)  ;    the  following  are  selected  : — 

The  arc  length  of  a  given  switch  is  mainly  dependent  on  the  pro- 
portion of  full  load  being  switched  off  and  is  nearly  independent  of 
the  absolute  magnitude  of  the  load. 

The  use  of  large  reactances  to  protect  alternators  are  harmful 
from  the  point  of  view  of  the  switch -energy  developed 

l^p  to  this  point  the  influence  of  the  fonn  of  the  switch  contacts 
and  the  switch  velocity  have  not  been  considered.  Tests  are  de- 
scribed that  were  carried  out  with  a  great  many  types  of  contacts. 
The  conclusions  arrived  at  are  that  for  the  smallest  switch  energy  to 
be  develojied  both  the  switch  contacts  should  be  made  of  copper 
(brass  and  iron  giving  far  worse  results)  ;  the  usual  commercial 
forms  of  contacts  do  not  show  any  marked  difference  in  respect  of  the 
switch  enei'gy  developed  ;  diminishing  tlie  mass  of  the  contacts 
tends  to  increase  the  switch  energy,  but  increase  of  maSs  above  that 
usually  employed  does  not  lead  to  any  marked  improvement ;  the 
contact  area  should  be  not  too  small  and  well  rounded  oft',  as  points 
and  edges  become  a  seat  of  negative  arc  craters,  and  thus  increase 
the  voltage  across  the  switch. 

Regarding  the  .switch-velocity,  it  is  shown  by  tests  that  the  arc 
duration,  and,  therefore,  the  switch  energy,  decreases,  as  would  be 
expected,  according  to  a  hyperbola  as  the  switch-velocity  is  increased 
and  that  the  switch-energy  does  not  diminish  appreciably  with 
switch  velocities  exceeding  55  cm.  per  second. 

In  some  types  of  switches  the  interruption  takes  places  at  several 
breaks  in  series.  If  there  are  n  breaks,  we  have  to  write  Vm/n  for 
Vm  in  equation(5),and  it  follows  that  the  switching  operation  is  effected 
just  as  in  the  case  of  a  single-break,  but  with  the  difference  that  the 
constants  g,  a,  y  and  8  are  increased  H-fold,  and  the  limiting  value  of 
the  power  that  can  be  switched  oft'  without  the  formation  of  an 
arc  becomes  iny  instead  of  4y. 

The  results  of  actual  tests  on  a  multiple-break  .switch  on  an 
8,000-volt  line  supplying  a  non-inductive  load  of  740  kw.  with  a 
switch  velocity  of  55  cm. /sec.  are  shown  in  Table  VII.  : — 

Table  VII. 


No.  of 

Single  arc 

Total  arc 

breaks. 

te  (sec). 

length,  cm. 

length,  cm. 

Cin  p.c. 

A  =  CteIE. 

,4  in  p.c. 

1 

0048 

2-640 

2-640 

2-6 

1-09 

100 

2 

0-034 

1-870 

3-740 

2-0 

0-59 

54-5 

3 

0030 

1-650 

4-950 

1-5 

0-39 

36-0 

4 

0027 

1-482 

5-928 

1-1 

0-25 

23-5 

6 

0015 

0-825 

4-950 

10 

0-13 

120 

METHODS  OF  CHORD  WINDING  FOR  CONTINUOUS 


CURRENT  ARMATURES.* 


BY  F.  LEYEKEE. 


'     |^«   Pib 


Chord  winding  means  that  the  pitch  of  the  winding  is  either 
greater  or  less  than  the  corresponding  distance  between  the  poles  ; 
in  the  diametral  or  full  pitch  winding,  the  pitch  corresponds  to  the 
distance  between  the  poles.  The  terms  "'diametral"  and  "chord 
winding  "  are  derived  from  ideas  associated  with  two-pole  machines. 
Looking  at  the  armature  in  the  direction  of  the  axis,  in  the  one  case 
the  winding  appears  to  be  a  diameter,  and  in  the  other  case  a  chord. 
Chord  Avindings  were  commonly  u.sed  in  former  days  on  machines 
that  had  no  commutating  poles,  but  with  the  introduction  of  these 
auxiliai-y  ix)les,  chord  windings  fell  into  disuse,  seeing  that  for  com- 
mutating purposes  diametral  windings  were  necessary.  But  the 
following  considerations  with  regard  to  chord  windings  may  be  of 
interest. 

Fig.  1  shows  the  currents  in  a  two-pole  winding,  consisting  of  20 
turns  ;  there  are  20  upper  conductors  and  20  lower  ones  and  20 
commutator  segments.  The  upper  conductor  is  connected  to  the 
lower  conductor  8  ;  the  pitch  may,  therefore,  be  said  to  be  7,  whereas 
with  a  diametral  winding  it  would  have  been  10.  The  chord, 
therefore,  may  be  said  to  be  70  per  cent. — i.e.,  70  per  cent,  of  the  full 
diametral  value.  Fig.  2  gives  a  section  through  the  armature  at 
right  angles  to  the  axis.  The  armature  is  supjxjsed  to  be  without 
slots  ;  the  hollow  circles  and  the  black  circles  distinguish  the  direc- 
tions in  which  the  currents  flow.     The  short-circuit  currents  arc  not 

*  Abstract  of  an  article  in  the  "  Elektrotechni.sche  Zcit.schrift,"  Xo.  40, 
1915. 


considered  in  this  case.  It  will  be  seen  that  the  currents  in  the 
upper  and  lower  conductors  6  to  12  and  16  to  2  are  in  the  same  direc- 
tions ;  the  reverse  is  the  case  with  the  conductors  3  to  5  and  13  to 
15.  If  the  currents  are  added  together  or  superimposed,  as  in. 
Fig.  3,  we  get  currents  in  the  one  direction  in  0  to  12,  in  the  other 
direction  in  16  to  2,  while  in  3  to  5  and  13  to  15  the  algebraic  sum  i» 
zero.  The  two  zones  of  current  6  to  12  and  J  6  to  2  constitute  the 
two  sides  of  a  coil,  the  axis  of  which,  AH,  represents  the  direction  of 
the  resulting  armature  field.  If  the  winding  is  of  the  diametral  kind, 
the  two  zones  arrange  them.selves  symmetrically  with  regard  to  the 
poles,  and  the  axis  of  the  armature  field  is  then  along  the  line  joining 
tlic  brushes.  If  a  precisely  similar  winding  is  carried  out  with  a 
pitch  preater  than  10 — e.g.,  with  a  pitch  of  13,  or  a  chord  of  130  per 
cent. — similar  diagrams  may  be  constructed  showing  the  flow  of  the 
current.  The  result  is  very  similar  to  that  shown  in  Figs.  2  and  3, 
except  that  the  axis  of  the  resultant  armature  .^ield  is  displaced  on 
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Fi(!.  1. — Showing  a  Chord  Windixo  with  a  Pitch  Shorter  thas. 
THE  Distance  between  Consecutive  Poles. 


the  opposite  side  of  the  neutral  axis,  and  should  be  drawn  from  8  to- 
18.     Thus,  from  a  consideration  of  the.se  various  conditions,  we  see 
that  other  things  being  equal,  the  resultant  annature  ampere-turns 
are  smaller  with  chord  winding  than  with  a  diametral  -winding,  and 
the  position  of  the  field  is  shifted.     Thus,  beside  the  field  in  the  direc- 
tion of  the  line  connecting  the  brushes,  there  is  also  another  com- 
jjonent  in  the  direction  of  the  main  magnetic  flow  between  the  poles. 
This  field  must  be  added  to  the  main  field  for  the  one  direction  of 
rotation,  while  in  the  other  direction,  as  shown  by  the  dotted  arrows,, 
it  must  be  subtracted  and  therefore  it  must  be  regarded  as  weakening; 
the   main   field.     This  is,   of  course,   true   both   for  dpiamos  and 
motors.     The  difference  between  the  djTiamo  and  the  motor  effects- 
must  be  conceived  by  supposing  the  direction  of  the  field  to  be  changed,, 
while  the  direction  of  rotation  remains  the  same  as  before. 


Upper  conductors 
5^  01 


Vui.  2. — Showinc  the  Direc- 
tion OF  the  Current  in  the 
Conductors  OF  a  Chord  Winding, 
[M  which  the  Pitch  is  Shorter 
th.\n     the    Distance    between 

<"ONSE('UTIVE  PoLE.S. 


Fig.  3. — Showing  the  Result- 
ant  Ampere-turns   in  .\  Chord. 
Winding,  in  which  the  Pitch  is. 
Shorter  than  the  Distance  be- 
tween Consecutive  Poles. 


If  the  briishcs  ai-c  disjjiaced,  the  axis  AB  is  also  correspondingly 
displaced.  The  components  in  the  direction  of  the  main  magnetic 
flow  are  thus  increased  or  diminished  :  this  depends  on  the  magni- 
tude of  the  chord  and  on  the  direction  of  rotation.  The  brushes  are 
displaced  in  a  dynamo  in  the  direction  of  rotation  and  in  a  motor  in 
the  opposite  direction.  Therefore,  tlie  counter-ampere-turns, 
which  thus  arise,  increase  or  diminish  the  components  which  are  due 
to  tlie  chord  winding.  It  is  desirable,  of  course,  to  diminish  the 
amount  of  co]iper  necessary  for  the  bindings  on  the  main  poles  ; 
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therefore,  for  a  given  chord  winding  a  certain  direction  of  rotation 
should  F>e  chosen.  Motors  with  chord  winding  must  for  this  jwsition 
of  the  brushes  have  slightlv  different  speeds  in  the  two  directions. 
This  geometrically  neutral  jxjsition  for  the  bru.shes  is  practically  of 
no  importance.  The  neutral-induction  position  Ls  quite  simply  found 
by  the  following  plan.  The  armature  t>eing  sup|)fjsefl  to  \h-  at  rest, 
current  is  switched  on  and  off  in  the  magnet  windings,  a  millivolt- 
meter  is  connected  tetween  the  brushes,  and  that  position  is  found 
in  which  there  is  no  deflection.  This  gives  the  neutral-induction 
jKjsition.  In  this  case,  let  us  consider  the  winding  element  ron- 
necting  the  two  brushes  ;  this  must  have  such  a  jKJsition  with  regard 
to  the  lines  of  force  that  the  sum  of  the  voltages  inducc<l  in  it  by  the 
<;utting  of  the  lines  of  force  is  zero.  In  all  the  u|)j)er  conductor's  of 
8Uch  a  winding,  as  well  as  in  all  the  lower  conductors,  voltages  in  the 
.same  direction  must  Ih'  induced  ;  the  upjMT  conductors  move  through 
tlie  field  in  the  opjwsite  dire(;tion  to  the  lower  conductors  ;  therefore 
the  sum  of  the  voltages  in  the  up|)er  conductors  nnist  be  ecjviai  to 
that  in  the  lower  conductors.  There  must  be  a  lower  conductor. 
c;orresp<jn<ling  to  every  upjK'r  contluctor,  in  which  there  is  an  exactly 
•  ■(juivalent  voltage  induced  ;  for  any  coiitiguration  of  the  field  the 
upfxaand  lower  conductor  must  be  .symmetrically  placed  with  regard 
to  the  line  i)erixMidi(  idar  to  the  line  joining  the  middle  of  the 
j><)les. 

|J[J^'t  us  now  consider  again  tlic  chord-«  indiiig  shown  in  Fig.  2.  and 
let  us  take  the  winding  which  cxinsists  of  the  upper  conductors  6  to 
lo,  an<l  fhe  lower  conductors  l.'{  to  2.  'I'hen  we  see  that  this  has  not 
the  symmetrical  jjosition  wc  want.  We  gel  this  only  in  Kig.  4.  in 
which  the  bru-shes  are  .so  far  dis])laced  that  the  up|)er  conductors 
a,  h,  r.  are  symmetrically  placed  with  n-gard  to  the  conductors  ft.  e,f. 
The  angle  of  displacemcMt  is  about  the  same  as  tliat  which  tlie  chord 
makes  with  the  diameter.  The  resultant  line  .l/>  tlien  coincides 
with  the  gcomcf  lically  neutral  line.  i.f..  there  is  no  comiKiucnt  in  the 


I'll:.     I.         lui.   .NkITHVI.    Ivni(TI()N    I'kMTION    Kil!    Till;    lim  SUKS    IN     \ 

('llORI>  \VlNI»lN(;. 

«]jn*i4i<in  of  the  main  magnetic  lines  of  force.  The  e.xciting  current 
«Jors  not.  therefore.  deiK'nd  on  the  direction  of  i-ofation.  and  motors 
with  l;ruxhes  in  the  neutral  iiwluction  |)osition  rotate  therefon-  with 
«qiuil  s|X'eds  in  the  two  directions,  and  this  is  the  cum-  both  with 

•  hoitl  and  dianietial  windings.  'I'hiis  in  practi<'e  the  afore-meiitioned 
|K'ciiliaiities  of  chord  winding  arc  never  ob.servcd. 

•  'J'lie  amount   of  the  armature  ain|M'n*-tums  can  Ik*  euhulatcd  as 
follows:     \a'\    IIS  sup|»ose  the  c«)nduetor  '/   to   !>«•  e<>iiiH><t«>d   to  the 
ooiKluefor  '*.  and   let    the  <'oiKlnetor  r  Im-  the  <ine  immediatelv   pn- 
«icrling  I).     Then  the  current  zone  iir  iucludeH  a  central  angle  amount 

2,7 

ing  to     .,       2(1.  wheri'  <i  is  th-  angle  lM't««'en  the  n-sultant  line  and 

tiM-  g(>ometrically  neittralline.  and  y<  isthe  numlN-r  of  |M>les.  If  /  is 
the  total  number  of  winding.s.  then  the  uuiiiImt  of  a<tive  am|M>re- 
turns  is  to  the  niiniiMT  which  would  In-  active  with  a  iliametial 
Minding  as  V,  is  to /.  /».  where//,  is  the  pitch.  If/  Lsthe  total  current 
and  '/  is  half  the  numlKT  of  the  |uirallel  eurn-nt  jmlhs.  then  the 
.Trmaliin-  am|M'n'turns  for  two-|Mile    machines  an-  //  /xi.  and  for  a 

•  hoiirl   windmtf  this   ix-comes   ///,  </.      The  difTen>nce  of  the  iiiimlHT 

c  .  .  ^'^      1  Vl/'\ 

«)f  amm'M'  turns  IS.  then-fore.  I      '  ..      .     The  i-oiinter  and  enms 

/K/    '  A     / 

am]M-r«<-tunis  are.  f h(-T-«-foii-.  tin-  coiu)H)nents  m  the  fiinM-tions  of  the 

Jiiie  joiiiiiii:  Ihe  middle  of  the  |H»les  and  the  line  at  right  anifh-s  to  it. 

The  angle  between  the  n-sultaiit   line  and  fhe  ,feomrtrie.illv    ueiitr.d 

r  /   •      '',      I  ,      ,, 

line  IS  Til  1.       I  he  author  also  adds  a  diagmni  showing  how 

the  induced  voit.ige  varies  in  coils  of  dilTen-nt  widths.  sup|Mtsin|{  the 
How  of  the  lines  of  force  to  Im-  undist<>rt<-<l  ;  fnnn  this  il  ap;»ears  that 
chonl  winrlings  an'  only  practicable  within  crrtnin  limit*,  and  that 
tho  choni  must  r.ither  more  than  s|wn  the  interval  U>twr><-n  two 
■Ueeo.Hsive  jHiles. 


APPARATUS  FOR  STARTING  AND  CONTROLLING 
ELECTRICAL  RUI-INING  MACHINERY.- 

BY    C.   C.    GARRARD. 

.s'«//////'/ri/.-— The  apparatus  dealt  with  consists  fif  variable  resistances 
to  enable  electric  motors  to  be  started  up  without  taking  an  excessive 
( urrent  from  the  mains  and  without  mechanical  shock,  and  also  to  enable 
the  running  speed  of  the  motors  to  be  varied  at  will. 

Continuous  Cukrext  Motor  Starters 
The  continuou.s-ourrent  motor  .starter  consists  of  a 
variable  resi.stance  which  is  placed  in  .series  with  the 
motor  at  the  moment  of  starting,  and  is  gradually  reduced 
in  value  to  zero  when  full  speed  is  attained.  The  switch 
part  of  the  starter  may  be  one  of  many  varied  forms,  either 
automatic  or  hand-operated,  while  the  resistance  portion  of  the 
apparatus,  in  the  vast  majority  of  cases,  consists  of  resistance 
wires  or  grids.  A  number  of  attempts  have  been  made  from 
time  to  time  to  construct  starters  of  such  materials  as  a  mixture 
of  carbon  and  mica  powders,  varying  the  resistance  of  same  by 
compression.  It  cannot  be  said,  however,  that  these  forms 
.show  any  likelihood  of  displacing  the  metallic  resistance 
starter.  Now,  the  efficiency  of  the  latter  depends,  in  the  first 
instance,  upon  the  correct  design  of  the  resistance  having 
regard  to  the  duties  to  be  performed.  We  will  firstly  consider 
therefore  the 

Grading  of  Direct-current  Starter  Resistances. — (a)  Shmd 
Molois. — it  is  ol)vious  that  ia  older  to  secure  the  most  even 
starting  the  following  condition  must  be  met  :  In  moving  from 
.step  1  of  the  starter  to  step  2  there  will  be  a  momentary  rush  of 
current,  which  will  subside  as  the  motor  picks  np  speed.  If 
the  current  on  the  fir.st  step  under  steady  conditions  be  I,. 
then  the  momentary  current  on  going  over  to  the  second  step 
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Fig.  I.  -Diaor.\m  Illustr.xting  (Jk.^ding  of  D.C.  St.\rters. 

can  l)e  written  as  kl^.  Similarly,  if  the  current  \mder  steady 
conditions  on  the  second  stop  be  1.,.  the  momentary  current 
oil  going  over  to  the  third  step  will  be  kl.,.  That  is  to  .sav.  the 
momentary  percentage  increa.se  of  current  from  step  to  .st«p 
must  always  be  equal. 
In  Fig.  i  let 

K     Voltage  of  supply  ;    Ji,.  K.^.  A:c..  the  total  resi.stance  of  the 
starter  at  each  stop. 
K,,,     Back  e.m.f.  of  armature  with  starter  on  first  stop. 
H„     Hesistance  of  the  armature. 

'I  hen  the  ratio  of  the  momentary  current  in  going  fn»m  stop  1 
to  stop  2  will  be  to  the  steadv  current  on  stop  1, 

R,^R„  R,-fR„ 

^  V      I'     "'  *~Tj       r>    ^•'^  '"^^  back  e.iu.t. 
ill-  iVii  n.,  ^  n„ 

K„,  does  not  alter  dmiiig  tiie  instant  of  change-over, 
."^imilarlv. 

^     R,^K„     R,4-H„  R,_i  +  R„     R„4R, 

H;,  '  K,.     K.Mj,, -   H„i  R,.    -      H, 

where  /(     number  of  steps  on  the  starter. 
From  the  above  we  get 

R, -R„A— R„. 
R,_,  =  RJ^-R„ 


R,  =  R„A"    H„. 

•  Copyright.     All  rights  reserved. 
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log  k. 


whicli  gives  the  following  rule  foi  gradin<. 

Ri  +  R,-=/^"K,., (i.) 

R2  +  R„  =  ^"-'K„,  &c.,  &c. 

As  an  example,  suppose  the  total  resistance  of  the  starter 
be  20  ohms  and  the  number  of  resistance  steps  be  7  ;  then 

20+R,.  =  FR„, 

which  enables  k  to  be  calculated. 

The  ohms  in  circuit  on  the  second  step  of  the  starter  can  then 
be  calculated  from  the  equation 

R2  +  R(i  =  ^^R„.  and  so  on. 
U^e  of  Slide  Rule  in  Determining  Grading  of  Starting  Resist- 
ances. — It  is  obvious  that  calculations  made  in  the  method 
given  in  the  preceding  paragraph  are  very  tedious.  E.  A.  N. 
Pochin  {Electrician,  Vol.  XXXIX.,  p.  38)  has,  however,  given  a 
method  whereby  the  labour  can  be  materially  decreased. 
We  have  from  equation  (i.)  : 

R,  +  Ra=/*;''xR„ 
.-.  log  (Ki  +  R«)  =  n  log  k-V  log  Ra- 

.    log(Ri  +  Ra)-logRa 

n 

A  slide  rule  is  taken  and  the  linear  distance  between  the 
values  as  marked  on  the  slide  rule  of  (R,  4  Rn),  and  R„  is  divided 
by  n  ;  the  result  is  the  value  of  log  k. 

If,  then,  this  distance  be  measured  along  the  rule  from  R„. 
the  point  so  foimd  will  be  R„  x  k,  and  the  value  of  the  last  step 
of  the  starter  is  R„  x  A  —  Rq,  and  so  on. 

If  the  slide  rule  be  provided  with  a  slider  having  an  evenly 
divided  scale  on  it,  the  readings  can  be  made  quickly  and  with 
the  greatest  ease. 

{b)  Series  Motors. — In  arriving  at  the  rule  for  grading  of 
the  starting  resistaiice  for  shunt  motors,  the  fact  that  at 
the  moment  of  switching  over  from  one  contact  to  the  jiext 
the  back  E.M.F.  does  not  alter  forms  the  basis  of  the  calcu- 
lation. AVhen  dealing  with  series  motors,  however,  such  a 
simple  rule  for  grading  cannot  be  arrived  at.  With  the  series 
motor  the  back  E.M.F.  may  increase  when  changing  over  from 
one  contact  to  the  next  on  the  starter.  This  has  the  effect  of 
decreasing  the  momentary  rush  of  current  in  going  from  step 
to  step.  Moreover,  the  extra  self-induction  of  the  series  field 
coil  acts  in  the  same  manner  to  limit  the  momentary  rush. 
Thus,  if  the  series  starter  be  graded  in  the  same  manner  as  if  it 
were  for  a  .shunt  motor,  then,  other  things  being  equal,  the 
momentarily  increased  current  in  passing  from  step  to  step 
on  the  starter  is  less  with  the  seiies  motor  than  with  the  shunt 
motor.  For  many  purposes,  therefore,  it  is  sufficient  if  the 
same  grading  be  adopted  in  both  cases.  Especially  is  this  so 
if  the  field  magnets  are  near  saturation  at  that  point  in  tlie 
speed  curve  at  which  one  is  working.  In  this  case  there  will  be 
very  little  change  in  back  E.M.F.  at  the  moment  of  changing 
over  from  contact  to  contact. 

In  making  the  calculation,  instead  of  taking  the  resistance  of 
the  armature  alone  (as  with  the  shunt  motor),  the  total  resis- 
tance of  the  ai'mature  and  series  winding  must  be  used. 

On  the  other  hand,  as  generally  the  series  motors  that  have 
to  be  dealt  with  in  commercial  work  are  larger  than  shunt 
motors,  it  will  be  of  value  to  study  the  following  theoretical 
method  of  grading  which  is  due  to  Bragstad.  (Compare 
Arnold,  ""  Die  Gleichstrommaschine,"  2nd  edn.,  Vol.  II., 
page  4iy,  and  Edier,  '"  Switches  and  Switchgear,"  translated 
by  Laubach.     London  :   Constable,  1913.) 

Let  the  terminal  voltage  be  E  and  the  back  E.M.F.  of  the 
motor  be  e  volts.  It  the  motor  be  started  up  at  constant 
current,  I.  then  the  back  E.M.F.  will  be  proportional  to  the 
speed  n.     If  R  be  the  total  resistance  in  the  motor  circuit,  then 

e=Y.—lR=kn (ii.) 

where  k  is  a  constant. 

It  is  clear  from  this  that,  in  order  to  start  up  at  constant 
current,  the  resistance  must  be  continuously  cut  out  in  direct 
proportion  to  the  speed  -/.e.,  if  the  speed  and  R  be  plotted  on 
squared  paper,  the  curve  connecting  them  will  be  a  straight  line. 


Graphical  Method  for  Delerrnining  the  Grading  of  Series 
Starter. — Let  cune  AB,  Fig.  2,  show  the  relation.ship  between 
current  taken  by  the  motor  and  the  .speed  with  the  full  voltage 
E  applied  to  the  terminals  of  the  motor.  Each  point  in  the 
curve,  of  course,  corresponds  to  a  certain  definite  torque  which 
the  motor  will  exert  at  that  speed  and  current. 

Let  us  suppo.se  that  C  corresponds  to  the  opposing  torque 
at  starting,  and  B  to  the  increased  current  allowed  to  flow 
thi"OUgh  the  motor  by  the  .starter  in  order  to  provide  the  extra 
torque  necessary  for  acceleration.  The  problem  is  to  design 
the  .starter  so  that  there  will  not  be  a  greater  current  than 
Ih  taken  from  the  mains. 

If  the  resis'^ance  of  the  starter  be  made  equal  to  ( E  T  n) — R« =R, 
where  R,„  is  the  total  resistance  of  the  amiature  and  the  series 
field  winding,  then  on  the  fir.st  .step  of  the  starter  the  current 
through  the  motor  will  be  Ik  amperes.  The  point  F  is 
taken  in  a  horizontal  level  with  B  and  at  a  distance  equal 
to  R,„  from  the  left  of  the  vertical  axis.  The  point  G  is  taken  at 
E/Ib  ohms  from  the  null  point  0.  F  and  G  are  joined.  If  the 
resistance  in  the  start.er  be  cut  out  continuously  in  inverse 
proportion  to  the  speed,  then  the  .speed  will  increase 
along  the  line  GF.  The  line  JH  is  obtained  in  a  similar 
manner,  setting  OJ  equal  to  E/I,:.     The  .speed  would  ri.se  along 
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Fi(i.    2. — CoNSTRCCTiox    FOR   CJeadixo   OF   Series   Motok   Startek. 


JH  if  on  the  first  contact  the  current  were  El,,  and  the  resis- 
tance were  cut  out  continuously  inversely  proportionally  ♦^o  the 
speed.  It  is  clear,  of  course,  that  it  would  take  infinitely  long 
to  advance  from  J  to  H,  as  the  opposing  torque  is  equal 
to  the  driving  torque,  and  there  would  be  nothing  left  over  for 

acceleration. 

Suppose,  now,  the  starter  be  switched  on  at  G  ;  the  cur- 
rent will  fall  and  the  speed  increase  along  the  vertical  line 
GK  until  K  is  reached,  when  acceleration  would  stop 
and  the  motor  continue  running  at  constant  speed.  The  first 
step  of  the  starting  resistance  is  next  cut  out  It  is  obvious 
that  the  maximum  value  of  this  step  must  not  exceed  KL, 
otherwise  the  current  will  exceed  Ir-  The  construction  can  be 
extended  in  a  similar  manner  along  the  zigzag  line  KLMXPQ, 
&c.,  the  various  horizontal  lengths  KL,  MN,  PQ,  &c., 
representing  the  maximum  values  of  the  resistance  steps  it  is 
possible  to  allow  if  the  current  is  not  to  exceed  lu  at  any  time. 

Of  course,  lesser  resistance  steps  may  be  used  if  desired  ; 
but  the  construction  shows  the  minimum  number  of  steps  it  is 
possible  to  use  with  the  assumed  maximum  starting  current 
and  with  the  motor  starting  against  the  particular  torque  con- 
sidered. It  will  be  found  that  the  first  steps  are  smaller  with 
a  series  starter  than  with  a  shunt  one,  but  that  the  last  steps 
to  be  cut  out  in  starting  up  are  larger. 
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This  method  of  arriving  at  the  grading  may  be  useful  when 
dealing  with  large  series  motors  used  with  drum  controllers 
with  which  the  number  of  steps  is  usually  small. 

(Jhoick  of  Stahtkr.s  for  S^^uirrel-Cagk  Motors. 

Small  three  phase  squirrel-cage  motors  (say,  up  to  .3  h.p.) 
are  used  very  often  without  any  starting  switch  whatever, 
being  directly  connected  to  the  line  by  means  of  tlie  motor 
switch.  With  such  an  ariangement  care  must  be  taken  that 
the  protecting  fuses  are  large  enough  not  to  be  Vjlown  by  the 
starting  cunont.  Double-contact  switches  have  been  pio- 
posed  whereby  the  fuses  are  cut  out  of  circuit  during  starting. 
These  have,  howevei',  not  been  used  to  any  very  great  extent. 
With  regard  to  squirrel-cage  motor  starters  proper,  three  types 
are  in  use,  the  auto-tran.sformer  starter,  the  star-delta  switch, 
and  the  resistance  type.  These  will  be  considered  seiiatim. 
and  the  advantages  and  disadvantages  of  each  tvpe  stated. 

Auto-transiormer  Starters  ior  Squirrel-cage  Motors.  Auto- 
transformers  are  used  for  starting  up  squirrel-cage  motors 
when  it  is  desired  either  to  draw  less  current  from  the  mains 
when  switching  on  than  is  necessary  with  star-delta  starting, 
or  to  obtain  a  larger  starting  torque  than  is  ])ossible  with  a 
star-delta  starter,  but  at  the  same  time  not  to  give  such  a  shock 
tx>  the  svstem  as  is  entailed  bv  switchiuii  tlie  motor  direct  on 
to  the  mains. 

The  auto-transformer  .start^'r  is  made  up  in  many  different 
forms.  fJenerally  sj)eakiiig.  it  only  has  tinee  jjositions  —viz., 
"  Off,"  ■■  Starting  ""  and  "  Running.  '  For  large  siz"s  there  are 
sometimes  two  starting  positions. 

It  is  necessary  in  order  to  get  the  best  starting  conditions  to 
study  each  case  separately.  The  auto-transformer  is  usually 
provided  with  several  alternative  tapj)ings,  and  this  renders 
its  application  very  convenient  when  the  starting  conditions 
are  not  known  beforehand.  Thus,  for  foreign  oiders  where 
squirrel-cage  motors  are  stocked  a  long  way  from  the  factory, 
it  is  best  to  stock  auto-transfoiiner  starters  for  the  same,  as 
these  enable  very  varied  conditions  to  be  met. 

In  order  to  keep  down  the  first  cost  of  an  auto-transformer 
it  is  necessary  to  cut  down  the  material  as  much  as  is  reasonably 
pra('ticable.  This  necessitates  some  care  on  the  part  of  the 
operator.  When  starting  up  a  new  motor  a  careless  man  will 
have  a  habit  of  making  several  starts  in  ra})id  succession 
without  allowing  suHicient  cooling  intervals  for  the  starter. 
This  may  easily  cause  damage  to  the  same.  Again,  it  will 
sometimes  be  found  that  tlie  motor  fails  to  start  up  with  the 
tapj)ing  that  ha])jiens  to  be  in  use.  The  remedy,  then,  is  to 
alter  the  tapping  .so  as  to  aj)plv  a  higher  starting  voltage  to  the 
motor  rather  than,  as  is  oftimes  done,  to  leave  the  starter  in 
circuit  for  a  lengthy  period  in  the  lutpe  that  the  machine  will 
evciilnally  start  up. 

It  will  be  seen  from  the  foregoing  that  tlie  rating  of  an  auto- 
transformer  is  a  matter  of  very  great  im])ortanco,  especially 
if  if  br'  desired  to  com])are  one  make  with  another. 

The  Rating  of  Auto-transformer  Starters.    There  is  ( on- 

hideraMe  confiismn  at  llic  |  res'nl  tinn-  as  re;.;urdsthe  rating 
of  auto-transformer  starters,  and  it  would  l)o  very  desirable  if 
tiie  Jiritish  Knginet-ring  Standards  <'oniniittee  would  give 
attention  to  this  matter,  and  issue  a  standard  specification.  As 
an  example,  one  leiiding  manufacturer  defines  the  rating  as 
follows:  "  The  auto-transformers  are  all  desi;incd  for  starting 
motors  of  their  rated  full  power  again>-t  full-load  tor<|u<'  dnr»ng 
a  maximum  period  of  I  or  \\  miiiut«-s  in  the  stai  ting  position. 
This  must  be  followed  by  a  period  of  running  or  ifst  «»f  n<tt  less 
than  10  times  the  starting  period." 

Now  this  definition  does  not  give  one  any  intoi malion  what- 
ever aluiut  the  starter  itself.  In  the  first  instance  tin  tapping 
is  not  sjHM'ifird  to  which  the  rating apftJies.  Of  more  inniortanre. 
liowevcr.  is  the  fa«  t  that  the  ))roportion  of  full-loud  current  to 
give  full-load  starting  tonnie  varies  eonsiileralily  with  s<juirrel- 
cage  induction  motors.  Thus,  the  rating  given  above  might 
l»e  sjitisfactory  with  one  ty]>e  of  motor  and  totally  inadequate 
in  rttiotlior  tv]>e.  \  more  scientific  method  of  ratiny  is  to 
h]»ecifv  that  the  stjirt>'r  i^  i':iii:i1ilc  nf  drjiwine  •"  certain  urupoi- 


tion  (say,  2|-  times)  the  full-load  cuiTent  from  the  mains.  If 
we  consider  the  internal  losses  in  the  auto-transformer  it  is 
clear  that  the  iron  loss  is  always  the  .same  so  long  as  the  primary 
voltage  is  unaltered.  With  constant  primary  current,  how- 
ever, the  copper  loss  will  vary  according  to  the  tapping  to  which 
the  motor  is  connected.  It  is  not  sufficient,  therefore,  to 
specify  only  the  current  which  the  transformer  can  withdraw 
from  the  mains  ;  it  is  necessary  also  to  state  the  tapping.  For 
convenience  doubtless  the  70  per  cent,  tapping  is  best.  Taking 
all  these  points  into  consideration,  the  following  definition  of 
auto-transformer  starter  rating  is  put  forward  as  meeting  all 
the  difficulties  that  have  been  mentioned  : — 

RATING  OF  AUTO-TRAXSFORMER  STARTERS. 

Anto-t  ranaformers  are  rated  to  take  a  current  from  the  mains  not 
ezceeiUiifi  2\  times  full-load  cirrent  of  the  motor  with  tlie  motor 
connected  to  any  tapping  {see  beloiv)  for  a  period  not  exceeding 
1  minute  (or  ]  .V  )iiinHtes),  followed  by  a  cooling  period  of  at  least 
10  times  the  starting  period.  This  can  be  repeated  an  indefinite 
number  oftimes  with  a  maximum  temperature  rise  not  exceeding 
lUi)'F.  {measured  by  increase  of  resistance  of  th?  windings). 

X.B. — The  above  rating  has  particular  reference  to  a  te.^  made 
with  the  motor  connected  to  70  or  80  per  cent,  tapping.  Xo  com- 
mercial squirrel-cage  motor  when  connected  to  the  40  or  60  per  cent, 
tapping  will  take  as  much  as  250  per  cent,  of  full-load  current 
from  the  mains  even  v:hen  slation'iry. 

Number  of  Tappings  on  Auto-transfomier  Starters. — The 

great  advantage  of  auto-transformei'  starters  is  that  it  is  pos- 
sible to  adjust  the  starting  current  and  torque  to  suit  the  local 
conditions.  This  is  specially  necessary  for  the  export  trade 
wheie  it  is  impossible  to  know  how  the  various  motors  are 
going  to  be  used.  A  reasonable  number  of  tappings  should  be 
provided  so  as  to  secure  a  wide  range  of  starting  conditions. 
Some  makers  do  not  appear  to  appreciate  this  point.  As  an 
example,  one  manufacturer  of  auto-transformers  only  provides 
a  60  per  cent,  tapping  on  starters  below  .5  h.p.,  which  is  equiva- 
lent to  a  transformer  having  a  ratio  of  1/1*67,  which  is 
almost  exactly  the  same  as  the  star-delta  switch.  Such  a 
transformer  will  therefore  not  do  any  more  than  the  star-delta 
switch,  which  may  as  well  be  used.  The  .same  maker  for  O.h.p. 
sizes  and  above  provides  50,  60  and  70  jxh-  cent,  tappings.  This 
is  much  better.  For  all  round  service  the  present  writer  would 
reconnnend  four  taps,  as  follows  :   40.  60.  70  and  80  per  cent. 

{To  be  continued.) 


PORTABLE  GALVANOMETER. 


Tins  gaiviinonieter.  made  by  the  I>oe<ls  &  Xortlnuji  Co.,  has 
mounted  in  it  a  lamp  iind  scale  by  means  of  which  any  movement  of 
tlie  sN.stem  is  very  easilv  noted.     This  makes  it  more  convenient  to 


Si:<  TliiN   SIIiiWIVi.    .\l;l!  VNi.KMl  NT    OK    (IrTH    M     S\-T1M 

uv  and  le.ss  tirin^j  u|>(in  the  (>|)criit<ir  than  either  n  ]»i)intci  cr  .t  tole- 
sr<i|M'  find  scr.lr  ty|K>  iialvanometer.  It  is  well  adaptt^l  for  shop 
Whofttntone  bridge  or  Kelvin  l)ridge  moasuremrnts.  or  for  any  other 
lMir|H)S4<  w|»orr  a  !*onsitivity  of  20  mogohui^  is  snfticiont  and  where  a 
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large  number  of  measurements  are  to  be  made.  In  addition  to  its 
ease  of  reading  and  comparatively  high  sensitivity  for  a  portable 
instrument,  it  is  quick  in  its  action,  having  a  period  of  about  4 
seconds.  The  instnunent  is  (juite  strong  in  its  construction,  and 
will  withstand  as  much  rough  usuage  as  an  ordinary  voltmeter. 

The  scale  is  black  on  a  translucent  background.  It  is  regularly 
furnished  with  zeio  in  the  centre,  but  is  furnished  with  zero  at  one 
end  if  so  desired.  The  optical  system  will  be  understood  from  an 
insjiection  of  the  figure. 

The  lamjj  provided  with  this  ijistrument  has  a  single  straight  fila- 
ment of  high  intrinsic  brilliancy.  It  operates  on  4  volts,  and  requires 
a  current  of  5  amperes.  It  may  be  operated  either  from  a  storage 
battery  or  from  an  ordinary  lighting  circuit.  If  run  from  a  lighting 
circuit  a  lamp  of  proper  capacity  or  a  fixed  resistance  must  be  put  in 
.series  with  the  small  lamp. 


ties  the  structure  together,  as  there  is  a  complete  system  of  piling 
around  and  under  the  outside  walls. 

A  key  plan  of  the  generating  station  is  given  in  Fig.  1,  and  sections 
of  the  turbine-house  and  boiler-house  foundations,  with  complete 
I)iling  and  with  uniform  mat,  on  which  are  supjxjrted  stepjjed  footings 
and  piers  for  the  columns,  are  shown  in  Figs.  2  and  3, 

Piles  are  spaced  30  in.  on  centres,  minimum  spacing  ;  there  are 
about  9,0(X)  in  all  under  the  entire  group  of  buildings,     'i'hey  were 


FOUNDING  A  LARGE  POWER  STATION  ON  SOFT 

MARSK. 


Sit  in  ma  It/. — A  description  is  given  of  the  foinidations  required  for  a 
large  electric  generating  station  built  on  a  tidal  marsh.  The  full  air  * 
is  piled  at  mitiiinum  spacing  and  an  tmreinfoned  concrete  mat  caps  the 
])iles. 

A  difficult  foundation  problem  was  presented  in  the  construction 
of  a  large  generating  station  in  a  tidal  marsh  at  Newark  (U.S.A.). 
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Fig.  1. — Plan  of  Power  St.^tiox. 

driven  after  excavating  to  below  low-water  behind  a  pile-and-eartb 
bulkhead  coffer-dam.  The  space  between ' piles  was  re-lilled  witli 
cinders  and  earth  to  the  desired  bottom  of  the  mat,  9  in.  below 
cutoff.  The  tops  of  the  piles  were  then  peeled  to  give^a  clean 
contact  with  the  mat  concrete. 
The  mat  in  the  boiler  house  is  3  ft.  thick,  thickened  under  the  stack 
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Fic;.  2. — Section  or  Turbine-house  Foundation. 


The  soil  is  very  soft,  peaty  and  alluvial  marsh  ground  to  a  depth  of 
about  35  ft.,  to  which  depth  the  foundation  necessarily  had  to  go. 
We  have  prepared  the  following  description  of  this  interesting  work 
from  a  well-illustrated  article  in  a  recent  number  of  "  Engineering 
News." 

Piles  were  the  logical  solution,  but  with  very  heavy  concentrations 
of  load  it  seemed  impracticable  to  jM-ovide  isolated  pile  groups. 
Apart  from  the  cost  of  the  footings,  the  weight  of  the  station  is  very 
large — approximately  2  tons  average  weight  per  square  foot  over  the 
entire  area,  but  by  no  means  uniformly  distributed — so  that  sufficient 


columns  up  to  5  ft.  in  order  to  distribute  the  load  over  the  requirec? 
number  of  piles,  but  maintaining  a  miifonn  elevation  of  bottom  over 
the  remaining  area.  Thus  there  is  ordinarily  27  in.  of  concrete  over 
the  pile  tops  except  under  the  columns. 

The  concrete  was  placed  in  sections  about  20  ft.  to  40  ft.  square, 
as  conditions  permitted.  Ni-  attempt  was  made  to  form  vertical 
construction  joints.  A  single  curb  timber  of  6  in.  by  6  in.  was  placed 
along  the  free  edge  of  a  section,  its  top  flush  with  the  intended  top 
of  the  concrete,  while  below  this  curb  the  concrete  was  allowed  to 
taper  off  outward  at  its  owii  slope.     Thus  a  long  flat  sloping  Ixintl 
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Cross-  Seo+ion 
Fit!.  3. — Section  of  Boiler-house  Piling  and  Foundation  .Mat. 


imoflj 


pile  capacity  could  be  obtained  only  by  covering  the  whole  area  with 
piling. 

Under  these  conditions,  resource  was  ha,d  to  a  concrete  slab  or  mat 
over  the  whole  site,  supported  by  piles  driven  all  over  at  substantially 
minimum  spacing.  There  is  no  steel  reinforcement  in  the  mat  of  the 
boiler-house  or  turbine  room  (except  under  the  canals).  In  the  switch 
house  the  15  in.  mat  between  column  piers  is  reinforced  and  has  no 
piles  under  it.  The  latter  arrangement  was  selected,  as  the  column 
oading  did  not  require  piles  over  the  whole  area,  and  the  15  in.  mat 


surface  was  produced,  with  a  6  in.  rabbet  or  gain  at  its  upjier  edge. 
The  latter  feature  avoided  the  formation  of  a  feather-edge  joint  on 
the  surface  of  the  mat. 

The  top  of  the  mat  is  7i  ft.  below  the  column  bases.  Concrete 
piers  are  built  on  it  to  support  the  bases.  Under  several  rows  of 
columns  in  the  turbine  house  and  the  switch  house  these  piers  are 
connected  to  form  a  continuous  wall,  which  assists  in  the  load  dis- 
tribution. Concrete  floor  surfacing  will  be  laid  on  a  cinder  filling 
placed  between  walls  and  piers. 
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Practice.     By  W.  Maurice.     Price  Ss.  6d.  nett. 
Thb  Shot-Firer's  Guide  :   A  Practical  Manual  on  Blasting  and  the  Prevention  of  Blast- 
ing Accidents  in  Mines.  Quarries,  ic.     By  W.  Maurice.     Price  3s.  6d.  nett 
The  Electric  Furnace  in  Iron  and  Steel  Production.     By  John  B.  C.    Kershaw, 

F.l.C.     Price  3s.  6d.  nett 
The  PRAcncAL  Wireless  Slide  Rule.     By  Dr.  H.  R.  Belcher  Hickman.     Price  2s.  6d. 

nett     Reduction  on  quantity. 
Boiler  Feed  Water.     By  F.  A.  Ar.derson.     Pricefca.  nett 
LiOHT,  Radiation  and  iLLUMiNATiON.     From  the  German  of  Paul  Hognar,  translated 

by  Justus  Eck.     Price  {».  nett,  post  free  69.  6d. 
Sbcohdary  Batteribs  ;    thbir  Construction  and  Manufacture.     By  E.  J.  Wade. 

Price  10s.  fed.  nett. 
The  Electric  Arc.     By  Mrs.  Ayrton,  M.I.E.E.     Price  12s.  6d.  nett 
Ihtcrnational  Wirbi  ess  Telegraph  Conference,  Berlin  (1903),  Full  Report  of  Pro- 
ceedings at,  Bs.  6d. ;   post  free,  83.  9d. ;  abroad.  9j. 
IimRNAncNAL    Wireless    Tbleoraph    CoNVBNTtON    and    Service      Rboulations 

(Bbr'.in,  1906).     With  complete  report  of  Proceedings.     Price  15s.  nett 
Bi«ai:bs  FOR  Tramway  Cars.     By  H.  M.  Sayeri.     Price  2s.  6d.  nett 
Elbctric  Lamps  AND  tLECTRic  Lighting.     By  Prof.  J.  A.  Fleming.    4».  nett 
Blbctricity  IN  Horticulture.     By  Prof.  S.  Lemstrom.     Illustrated.    3$.  6d.  nett 
Radio-Activity  :    An   Elementary  TRBAJtJB  from  the  Standpoint  or  the   Dis- 

intboraticn  Theory.     By  Fredk.  Soddy.  MA.     Price  4a.  nett 
Motive  Powbr  and  Gearing  for  Electrical  Machinery.     By  E.  Tremlett  Caiter 

Revised  by  C.  Thomas-Davies.  A.M.I.E.E..  F.C.S     Price  5».  nett 
Practical  Notes  foe  Electrical  Students.    By  A.  E.  Kennelly  4i  H.  D.  Wilkinson. 

Price  4s.  6d. 
A  PocKBT  Book  of  Electrical  Enoinbbrimo  FormuLj*.     By  W.  Gelpel  and  H.  M. 

Kllgour.     Price  7».  6d.  nett 
Thb  Art  or  Electrolytic  Separation  of  Mbtals.     By  Dr.  C.  (jore.     Price  10s.  6d. 
Hlectro-Chrmistry.     By  Dr.  George  Core.     Price  2».  nett 
Thb  Ratinu  of  Electric  Lighting.  Electric  Tramway,  and  Similar  Undertakings. 

By  W.  G.  Bond,  M.I.E.E.     Price  2s.  6d.  nett 
Carbon  M^vlNn  por  All  E;rctrical  PuRPoaB*.     By  Francis  Jehl     Prioe  10*.  6d. 
"ThbI  Wire  Taslbs  for  thb  Pocket.     By  P.  B.  Down,  Wh. Ex. 

•>  '  6d.nett 

Thb   ^ib^ ■■  I  :i  .;;.f    in.  :  ator   anp   Indicator  Diaoraks.     Edit*d   by  W.   Worbv 

Beaumont.  M.I.C.E..  M.l.M.E..  &c.     Price  5e.  nett 
•Further  porUoni  ol  thU  lUt  of  "  The  Elbctrician  "  Sbribs  op  Books  appaw  Men  wMk. 


With  the  issue  of  THE  ELECTRICIAN  for  February  18  there  was 
issued  gratis  the  new  1916  Edition  of  the  Tables  of  the  British 
Electric  Supply  Stations,  including  the  undertakings  of  the  Electric  Power 
Companies.  

With  the  present  issue  of  THE  ELECTRICIAN  we  publish  gratis) 
the  new  1916  Edition  of  the  Tables  of  the  Colonial  and  Foreign 
Electricity  Supply  Works,  and  Electric  Tramways  and  Railways. 

The  Tables  wilt  be  published  separately  in  a  few  days,  price  3s.  net,  post 
free  3s.  3d. 

NOIIV     FCEAOY. 

Vol.  LXXV.  of  "The  Electrici.\n."     Bound  in  Publisher's  covers, 
E*rice  17.s.  6d.     Postage  U.K.  Is.  e.xtra,  abroad  2s.  6d. 
Cases  for  binding  Vol.  LXXV.,  price  2s.  ;  post  free,  2s.  4d. 


"  ELECTRICIAN  "  VOLUMES  AND  BACK  NUMBERS. 

A  very  limited  number  of  Back  Volumes  and  Back  Numbers  of  Thb 
Electrician'  are  available.  The  difficulty  of  making  up  complete  sets 
of  Electrician  Volumes  is  increasingly  great ;  it  is  advisable,  therefore, 
that  early  application  should  be  made  for  these  volumes  and  numbers. 
Particulars  on  application. 

A  set  of  Electrician  Volumes  (First  Series)  for  the  period  November 
9,  1861,  to  May  28,  1864,  can  also  be  supplied.     These  Vols,  are  scarce. 


SPECIAL    NOTICE. 

In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  AU  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,  but  not  later  than  WEDNES- 
DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  Official  Announcements,  Auctions  and  "  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


ELECTRICITY  SUPPLY   IN  THE  COLONIES. 

it  is  somewhat  difficult  to  keep  in  touch  with  the  develop- 
ment of  electricity  supply  in  the  Colonies,  notwithstanding 
all  the  present-day  facilities  for  communication.  With  a 
view  to  helping  engineers  in  this  respect  we  have  for  many 
vears  issued  tables  giving  particulars  of  the  principal  el'^ctric 
supply  and  tramway  undertakings  in  the  Colonies,  and  also 
.some  typical  foreign  supply  works.  The  tables  for  this 
year  are  published  with  our  present  issue. 

The  information  that  we  give  is  of  particular  interest  at 
the  present  time,  when  our  thoughts  are  f  recpiently  directed 
towards  colcjnial  and  foreign  trade,  a  subject  which  is  second 
in  importance  only  to  the  prosecution  of  the  w^ar.  Of  all 
markets,  those  of  the  Colonies  should  be  most  beneficial  to 
British  trade,  and  the  greater  the  extension  of  electricity 
sup])lv  in  the  Colonies  the  greater  should  be  the  market 
for  all  kinds  of  electrical  goods.  In  certain  districts  the 
progress  is  alreadv  well  known.  For  example,  we  have  the 
Canadian  Falls  of  Niagara,  with  an  aggregate  plant  capacity 
of  :MK).0(H)  kw..  Montreal  and  Shawinigan  with  204.(XX)  kw.. 
the  Hydro-Klectiic  Commission  of  Ontario  with  I7^».(»7')  kw.. 
N'ancouver  12().0(K>  kw..  Toronto  with  TO.OtKl  kw..  Hamilton 
."i.i.OW  kw..  Winnipeg  MMO()  kw.,  and  Victoria  (B.C.)  with 
22.(H>(>  kw.  Oi  course,  Canada  has  some  magnificent  water- 
powers,  of  which   she    has   taken   full  advantage. 

In  the  Australian  Commonwealth  considerable  expansion 
is  also  noticeable.  In  N'ictoria.  which  is  perhaps  the  most 
highly  developed  of  the  States  from  the  electrical  point  of 
view,  the  simi  of  over  i;.S.(>(Kt.(KH)  has  been  spent  on  elec- 
tricity supjily  works  aUme.  in  addition  to  plant  for  electric 
tramways  and  railwavs,  mines  and  collieries.  Over  110 
provisional  I'lectric  lighting  oixierb  have  been  granted  in 
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the  State  since  the  passing  of  the  Electric  Lighting  and 
Power  Act  of  1896.  Apart  from  the  Melbourne,  Geelong 
and  Ballarat  supply  schemes,  the  majority  of  the  stations 
are  small,  which  is  partly  due  to  the  fact  that,  excepting 
New  Zealand  and  Tasmania,  there  are  no  hydro-electric 
schemes. 

As  in  .this  country,  it  is  noticeable  that  numerous  small 
stations  are  springing  up,  worked  by  means  of  oil  engines 
or  gas  plant.  In  the  colonies,  however,  such  stations  have 
the  great  advantage  of  being  unhampered  in  their  develop- 
ment. Very  possibly  the  supply  that  is  given  is  not  as  good 
as  that  from  corresponding  stations  in  this  country ;  but 
when  cheapness  of  supply  is  the  prime  consideration  it  is 
necessary  not  to  be  too  exacting.  For  example,  where 
lighting  is  all  that  is  required,  the  consumers  may  be  con- 
tent with  light  during  periods  of  darkness,  no  supply  being 
given  in  the  daytime.  This  has  a  materially  cheapening 
effect,  and  enables  a  small  undertaking  to  pay  its  way  more 
easily  in  the  early  years  of  its  development.  Also,  in  the 
Colonies,  overhead  cables  are  freely  used,  and  the  adminis- 
trative regulations  seem  to  be  less  exacting  than  in  this 
country. 

In  glancing  through  the  Tables  our  readers  will  be  struck 
by  the  great  diversity  in  the  frequencies  that  are  employed. 
We  notice  such  frequencies  as  40,  45,  48,  50,  60,  66,  76,  83, 
125  and  133,  apart  from  the  commonly  adopted  frequencies 
of  50  and  60.  Considering  that  many  of  these  undertakings 
are  comparatively  new,  it  seems  very  unfortunate  that 
something  like  a  uniform  policy  should  not  have  been 
adopted,  and  shows  a  remarkable  lack  of  foresight.  Not 
only  do  these  numerous  frequencies  mean  increased  cost  of 
manufacture,  and,  therefore,  increased  cost  to  supply  under- 
takings, but  they  have  a  distinct  hampering  effect  on  manu- 
facturers, who  are  prevented  from  adopting  standardised 
lines  for  their  plant. 

In  regard  to  tariffs,  attention  may  be  called  to  those  based 
on  floor  area,  which  find  favour  with  some  undertakings. 
Thus,  at  London  (Ontario)  a  floor  space  charge  of  3  cents 
per  100  sq.  ft.  of  floor  area  is  made.  For  this  purpose  out- 
side dimensions  are  taken,  omitting  bay  windows  and  similar 
projections.  The  area  derived  from  such  dimensions, 
multiplied  by  the  number  of  floors  and  reduced  by  10  per 
cent.,  gives  the  net  area.  The  charge  for  energy  is  at  the 
rate  of  2  cents  per  kilowatt-hour  up  to  an  amount  equal 
to. 4  kw.-hours  per  100  sq.  ft.  lor  the  first  1,000  sq.  ft.,  and 
3  kw.-hours  for  each  additional  100  sq.  ft.  of  floor  area 
charged,  and  1  cent  per,  kilowatt-hour  ior'  all  additional 
consumption  per  month. 

In  the  past  a  great  deal  of  German  and  American  plant 
has  been  used  in  the  various  supply  undertakings,  but  there 
is  now  a  reaction  in  favour  of  British  goods,  especially  in 
Australia.  Our  manufacturers  should  see  to  it  that  full 
advantage  is  taken  of  this  friendly  feeling,  and  that  the  plant 
that  is  supplied  fulfils  the  requirements  of  the  purchasers 
completely. 

The  Tables  dealing  with  railways  and  tramways  contain 
brief  particulars  of  Buenos  Ayres  and  Melbourne  electrifica- 
tion schemes.  The  latter  is  of  particular  interest,  and  has 
been  referred  to  in  detail  in  our  columns. 

This  year,  in  the  Table  dealing  with  foreign  stations  other 
than  colonial,  we  give  a  few  particulars  of  the  Lagan  scheme 
for  transmitting  electric  power  from  Sweden  to  Denmark. 
As  far  as  we  are  aware,  this  is  the  first  case  of  export  from 
one  country  to  another  by  submarine  transmission.  Three- 
phase  current  is  used  at  25,000  volts.  Another  very 
important  Continental  system  is  that  of  Telemarken, 
in   Norway,    with   a   capacity    of    460,000  kw.     We    also 


include  a  good  deal  of  information  in  regard  to  Ru.ssian 
stations.  The  opening  in  this  direction  in  the  near 
future  should  be  considerable,  as  it  may  be  said  that 
the  empire  of  our  great  ally,  which  has  numerous  water- 
falls, is  almost  a  virgin  field  for  the  electrical  engineer. 
Hitherto  the  Germans  have  had  the  field  practically  to 
themselves,  and  one  result  of  the  war  sliould  be  to  exclude 
German  imports  to  the  advantage  of  ourselves  and  ot 
France.  Information  of  the  kind  we  give,  no  matter  what 
the  country,  is  not  easy  to  obtain,  nor  is  it  easy  to  keep 
thoroughly  up  to  date,  more  particularly  under  present  cir- 
cumstances. We  trust,  however,  that  the  particulars  we 
have  been  able  to  collect  will  be  of  material  use  to  tho.se 
engaged  in  the  export  of  electrical  plant. 


REVIEWS. 


[Copies  of  the  undermentioned  works  can  be  had  from  The  Electriciah  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  boolcf  published  under  2s  Add 
10  per  cent,  for  abroad  or  for  foreign  books.] 


A   Course   of  Modern  Analysis.    By  E.  T.  Whittaker.  d.Sc, 

F.R.S.,  and  G.  N.  Watson,  M.A.     Second  edition,     (Cambridge  : 
University  Press.)     I'p.  560.     18s.  net. 

Prof.  Whittaker  states  in  the  preface  that  the  recent  pub- 
lication of  the  treatises  by  Bromwich  and  Hardy  made  him 
consider  the  advisability  of  omitting  the  first  four  chapters  of 
this  book.  We  are  very  glad  that  he  has  not  done  this.  The 
book  is  now  complete  in  itself,  and  will  be  far  more  useful  to 
those  who  are  not  famihar  with  the  theorems  and  the  notation 
of  modern  pure  mathematics. 

As  Prof.  Whittaker,  besides  being  a  pure  mathematician  of 
the  highest  rank,  is  also  thoroughly  familiar  with  mathe- 
matical physics,  it  is  not  sui-prising  to  find  that  he  has  made  a 
most  judicious  selection  of  mathematical  theorems.  Those 
that  are  merely  curious  or  metaphysical  are  entirely  absent, 
and  we  have  not  been  able  to  fuid  that  any  really  important 
theorem  from  the  point  of  view  of  the  physicist  or  engineer  has 
been  omitted.  This  treatise  is  of  great  value  as  a  work  of 
reference.  In  particular  it  will  save  a  great  deal  of  trouble  to 
many  by  pointing  out  differences  in  the  definitions  of  mathe- 
matical functions  given  by  various  authors. 

The  book  is  quite  within  the  comprehension  of  the  old- 
fashioned  mathematician.  The  authors  in  a  few  places  indi- 
cate that  they  regard  "  analysis  "  as  one  of  the  highest,  if  not 
the  highest,  expression  of  Imman  intelligence.  The  sine  of  an 
angle,  for  instance,  should,  in  their  opinion,  be  defined  as  a 
power  series  without  any  reference  to  geometry.  It  is  illogical 
and  "  unsestlietic  "to  mix  up  geometry  with  arithmetic.  We 
have  no  sympathy  with  this  attitude.  We  doubt  whether 
Prof.  Whittaker  got  more  pleasure  from  reading  the  logical 
"  Principia  Mathematica  "  of  Whitehead  and  Russell  than 
from  reading  that  other  and  less  logical  "  Principia  Mathe- 
matica "  written  by  Isaac  Newton. 

There  is  a  tendency  for  pure  mathematicians  to  develop 
the  logical  faculty  too  highly  and  for  their  aesthetic  sense  to 
become  too  fastidious.  They  get  so  in  the  habit  of  throwing 
the  limelight  on  the  weak  points  of  a  theorem  that  they  are 
apt  to  forget  sometimes  its  great  practical  usefulness. 

The  present  authors  deserve  unqualified  praise  for  the  endless 
pains  they  must  have  taken  to  make  this  volume  theoretically 
and  historically  accurate.  Sometimes,  however,  their  accuracy 
will  prove  embarrassing.  As,  for  instance,  when  a  lecturer 
discovers  that  what  he  has  been  in  the  habit  of  callin?  Euler's 
constant  should  be  called  Mascheroni's. 

We  are  sorry  that  the  ber,  bei,  ker  and  kei  functions  are  nut 
mentioned.  The  tables  of  them  about  to  be  published  by  the 
British  Association  prove  that  they  are  found  useful  by  some 
whom  the  mathematician  would  call  practical  men.  Many 
interesting  and  curious  relations  exist  between  these  functions 
which  would  be  most  suitable  in  this  volume. 

We  are  afraid,  however,  that  foreigners  may  have  a  difii- 

cultyin  understanding  the  mystic  words  (Math.  Trip.),  (Clare), 

;  (Trinity),  ice,  which  appear  after  several  of  the  theorems.     In 
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fonclufiion  thf  publishers  arc  to  be  congratulated  on  the  admir- 
able ^^efc-up  and  riear  printing  >i  tliis  standard  English  text- 
Iwwk  on  Analysis.  A.  Russell.  ^ 

Rapid  Reckoning  Chart.     By  E.  E.  Fock.meb  D'Albe.    (London: 

Kdijciitional  Supply  A^.socialion.)     3d.  net. 

We  -reproduce  herewith,  on  a  small  scale,  a  chart  which  has 
been  devi..ed  by  Br.  Fournier  D'Albe  as  a  substitute  for  the 
slide  rule.  It  will  be  seen  that  it  consists  of  a  diairram  ruled  oM 
logarithmic  paper,  and  it  has  the  important  advantaj/c  over  the 
slide  rule  that  it  require.'!  no  setting.  Ordinary  multiplication  is 
effected  by  taking  the  ordinate  and  absci.'-sa  corresjionding  to 
the  two  numbers  to  be  multiplied  and  then  parsing  from  tlK^ir 
point  of  intor.'-eftlon  to  the  diagonal.     The  diagonal  scale  C  also 


^-  ■*-   ■       i   ■> 


gives  squares  directly  or  square  roots  by  the  invcrs?  process. 
One  (A  the  most  intrTcsting  features  iu  the  ciee  with  which  cube 
roots  can  be  obtained.  .\II  that  is  iiecfss'iy  is  to  find  the 
number  oi  t!je  scale  .\.  then  ])r(KTed  horizontally  to  .-cale.  J), 
and  thence  diag<mi.illy  to  tho  scale  C,  It  Is  «.bvioU5  that  a 
similar  method  is  applicuMe  f(.r  any  root,  by  taking  a  liaie 
similar  to  the  line  niarke<l  1)  at  a  ^uitable  inclination,  and  this 
Would  b"  parlii-uLirlv  useful  in  the  cane  <»f  fractional  indices. 

The   Testing  of  Machine  Tools.     M\  <:.  W .  Buki.ky.     (l/>n<l(in: 
Sciiit,  (intiiudDil  A  Son.)     I'p.  viii.  i  2^1.     !•«.  m-l. 

In  this  book  an  attem)>t  litis  Imcu  made  to  deal  with  the 
various  as|X'Cts  of  machine-tool  testing  in  such  a  wav  an  to  niak- 
the  iMKik  Huitablc  for  engineer  a])pi-entiei's  and  students  as  well 
UK  ii  HpoMsittlf  cnginefrs.  The  arithur  righllv  d<'V«»t«'s  a  good 
i\rii\  of  s])aee  t^>  the  testing  of  maehine  tools  and  maehine-tool 
elements  for  ftecurftcy.  As  a  rule  mon»  spae.-  is  given  t^)  the 
description  of  methods  and  ins.ruments  than  to  the  cimsidera- 
tion  of  publishrd  rfsult.s  of  tests,  though  thi-  latlT  have  not 
Ui-u  negIrM  ted  in  view  of  their  ijn])ortan<'(>  from  the  point  of 
view  of  machine-tool  design. 

nf  l'  ■     chaiif^-rs  in  th"  book,  th'-  In  in»du<forv. 

ami  till  ...  ihiif  (h'fti  with  ai-curaey  trsi  ,  .  .  d  antl  feed 
te.HtJJ.  and  meehaniial  rfhri* m  y  tists.  tn  th<>  fifth,  si.\th  and 
seventh  rhnplers  are  considonMl  r»;1tinp  ^t-s.  output  and 

power-con.'«umpti«tn  t     ■  '  '   _'.     Th  • 

subject  of  conimiTeial  _  alt.  with 

in  the  last  rhapt4'r.  and  ft  blank  of  a  lathe  \t-ni  report,  is  jriveji 
as  an  ap)>en<lix.     Though  small,  the  v<  '  i  largi- 

amount   of  e.xndlent    iv"   •     •'•<}  ran   i^  'im 

mendt'd  to  i^loefrieal  I  I  to  thi-ir  nv  ,.  n 

Hitherto)  it  ha«  hot  boen  eA.Hv  for  thoi*«  who  n ;  |«erirtlisi >.  t  , 

dr(;>rmin;'  what  (■  st.s  sh'^uld  b  ma(!<'  on  a  ma*  liiiic  tool  tuid 
how  such  tests  .should  l>c  rondm  tod.  and  otto  of  the  mi>st 
valuable  features  of  the  book  is  that  th?  author  do^s  «ot  w m. 
over  the  heads  of  th»  practical  luon.     The  ilhistratic^B,  of 


which  there  are  110,  are  well  drawn,  and  the  get-up  of  the  book 
maintains  the  high  standard  noticed  in  earlier  volumes  of  tliis 
useful  series. 

Mechanical  Technology.  By  G.  F.  Cil^kxock.  (London:  Co:.. 
.^ti.hlc.)     P]).  x.— (»:}.■).     7.S.  6d.  net. 

This  boot  deals  in  an  elementary  manner  with  the  materials 
and  preparatory  proce.s.scs  of  the  mechanical  industries.  It  ii 
divided  into  three  parts.  The  first  part,  Chapters  II.  to  XX., 
is  given  to  the  production  and  properties  of  the  chief  materials 
of  construction.  Preparatory  processes  depending  upon  the 
property  of  fusibility  are  described  in  the  nine  chapters,  forming 
the  second  part,  and  processes  depending  upon  the  properties  of 
malleability  and  ductility  are  considered  in  the  third  part, 
which  runs  into  11  chapters.  AVe  agree  with  the  author  that 
when  going  through  the  shops  young  engineers  are  rarelv  per- 
mitted to  devote  any  time  to  the  foundry  or  smith's  shop, 
although  a  knowledge  of  the  operations  there  carried  on  is  of 
paramount  importance  to  the  designer  and  constructor.  Also 
that  an  acquaintance  with  the  methods  of  the  rolling  mill  and 
of  the  poissibilities  of  stamping  and  drawing  is  desirable.  These 
chapters  are  among  the  best  in  the  book.  From  a  careful  perusal 
it  is  evident  the  author  has  endeavoured  to  bring  into  promi- 
nence the  things  which  matter.  The  book  forms  a  useful  guide  for 
beginners  and  for  those  with  limited  time  at  their  disposal . 

Spon's  Architects'  and  Builders'  ^ocket  Pi  ice  Book,  1916. 
Edind  by  C.  VoiNc;  and  S.  M.  Brooks.  (London:  E.  &  F.  X. 
Spon.)     Pp.  vii.-i-304.     2s.  6fl.  not. 

This  compact  little  publication  is  now  so  well  estab- 
li.shed  that  the  annual  issue  revised  for  1916  is  already  assured 
a  welcome.  Its  compact  form  and  the  clear  and  logical 
manner  in  which  a  vast  amount  of  intricate  data  has  been 
arranged  in  a  successful  and  accessible  manner  has  established 
for  the  volume  a  unique  reputation. 

A  .stronger  cautionary  note  is,  however,  neces.sarv  with 
regard  to  current  pricing.  Under  the  present  market  condi- 
tions the  costs  of  all  building  materials  and  .supplies  ai 
stable  and  inflated,  and  the  actual  quantities  of  certai..  ^  .  ..- 
.so  limited,  that  the  greatest  caution  .should  be  exercised,  and  a 
careful  interpretation  of  prices  made  before  adoption.  The 
authors  appear  to  have  realised  this  difficulty,  and  have 
left  mo.st  ot  the  prices  at  their  pre-war  values,  leavin-j  a  per- 
centage to  be  added. 

Subject  to  this  reservation  in  its  use  the  volume  cai  l)e 
heartily  commended  on  its  appearance,  and  it  should  again  find 
its  wav  into  the  office  and  "  pocket "'  of  the  building  world. 

R.  G 


11.  c. 


STEEL  CARS  FOR  MICHIGAN  RAILWAY. 

The  all-steel  jia.ssonger  and  express  oars  recently  placed  in  ser\-ic(' 
by  tlu-  .Mirhigau  Railway  ("oinpany  on  its  new  2,4(K1-volt  third- rail 
liiu*.  which  was  ilc.siiihctl  some  time  ;.go  in  the  "  Kleof  lit-  Railway 
•lournal.'  are  remarkable  in  many  resjx'ets.  They  are  equal  in 
ap|)oiiifment  and  ])rt>vi,sioiis  for  the  passengi^rs'  eomfort  to  the  tine,';t 
stoam  railroad  coaches,  and  they  arc  the  first  cars  to  carry  600-2.4<)(i 
volt  («l(>(trical  equipment  ojx^rated  froni  a  third  rail,  pos.scssing  also 
the  sjx>cially  notable  feature  of  storage-battory  ojx^ration  for  the 
lighting  system,  contml  and  all  auxiliary  equipment.  Three  ty|x»s 
of  cars  have  boon  provided  for  the  dilforent  services — limitcMl.  loral 
and  rxpress  or  goods  -and  the  featnn>s  of  each  type  are  outlined 
in  the  following  paragraphs.  The  motor  cars  for  limited  pa.ss<Migor 
train  service  arc.  without  doubt,  the  finest  in  inter-urban  .sorvieo  in 
.Vniorica.  Tlioy  an>  of  the  side-entrance  type,  a  feature  adopted 
to  provide  oxdusiveness  for  the  parlour-observation  conqwrtment 
which  orcupios  the  rearond.    The  principal  dimensions  areas  follow: — 

l,rn(:lh  over  all (i7  ft.    8  in. 

I.<Mi>:th  over  vestibulop    fi  ft.  10  m. 

I.<iii;ili  paildur  comiiartnient IS  ft.    Sin. 

l.MiLtli  )>t-^inir<'r  loniivj'-tiiicit 17  ft.    3  in. 

1,'nirih  vniokinn  oonipnrtnient  11  ft. "Jin. 

I,' ii^th  li.»(:^:;ig(>  couiiNirtment     lU  f>.    1  in. 

Width  corridor  at  side  entrance .3  ft.    0  in. 

Width  over  shcathinp  9ft.    C  in. 

H.  iklit  rnil  to  topof  floor    4  ft.     4  in. 

'I  topofroof 13ft.-  7in. 

I  42ft.    Sin. 

UhM  ii.  ..............!...'..!.. I*f'     <^in 

WIkiI'   ^ 37  in.  dtainvtcr 

JouruaU     ,.„.." \ 6  in.  by  11  io. 
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Undoubtedly  the  most  unusual  structural  feature  in  these  cars  is 
the  fish- belly  girder  type  of  underframe,  which  was  necessitated  to 
simplify  the  framing  for  the  side  entrances  and  for  the  large  windows 
in  the  parlour  section.  Relatively  light  cross-bearers  and  side  sills 
transfer  all  the  load  to  the  centre  sills,  which  also  absorb  buffing  and 
pulling  strains  when  the  cars  are  operated  in  trains.  The  space 
between  the  sills  is  utilised  to  carry  the  conduits  and  some  of  the 
brake  rods.  The  maximum  depth  of  the  centre  sills  is  26J  in., 
tapering  off  to  a  depth  of  8|f  in.^  inside  the  bolsters  and  to  7^  in. 
at  points  just  inside  the  comer  posts.  They  are  made  up  of  -fg  in. 
open-hearth  steel  plates  with  3|  in.  by  -[>.  in.  by  3  in.  angle  flanges, 
and  they  are  spaced  20  in.  face  to  face  of  web  plates,  the  top  cover 
plate  being  30  in.  wide  by  f^  in.  thick.  The  intermediate  sills  are 
formed  of  3  in.  6-7  lb.  Z  bars,  and  the  side  sills  of  8  in.  11{  lb.  chan- 
nels. The  Z  bars  are  supported  on  4  in.  6.j  lb.  channel  cross-bearers. 
Riveted  to  the  tops  of  the  side,  intermediate  and  centre  sills  is  a 
No.  14  open-hearth  steel  plate,  upon  which  is  placed  two  courses  of 
I  in.  Salamander  hair  felt  for  insulating  purposes.  Over  this,  and 
fastened  to  ^  in.  by  1  in.  nailing  strips,  is  Keystone  flooring,  which  in 
turn  is  covered  with  Flexolith. 


The  roof  is  of  the  plain-arch  type,  and  is  formed  of  If  in.  by  1 }  in. 
by  {%  in.  angles  joined  at  the  centre  and  quarter  points  with  '.i^  in. 
i)y  »j  in.  by  12  in.  and  Sin.  gu.sset  jjlates  respectively.  Fireproof 
Aga.sote  ^in.  thick  and  covered  ^vith  Xo.  6  duck  forms  the  roof 
covering,  and  fV  in.  Agasote  was  adopted  for  the  head  lining.  In 
order  to  give  additional  rigidity  to  the  roof,  longitudinal  rafters 
consisting  of  1^  in.  by  1|  in.  by  J  in.  angles  were  in.stalled  just  above 
the  side  plates,  and  1|  in.  by  1|  in.  by  ^  in.  angles  16  in.  each  .side 
of  the  car  body  centre  line.  These  are  continuous  between  bonnets 
and  reinforced  by  additional  longitudinal  members  over  the  side 
entrances  and  at  the  supporting  points  of  the  trolley  and  pantograph. 
Steel  finish,  except  for  the  window  frames  and  stools,  obtains 
throughout  the  entire  car  body. 

The  doors  in  the  partitions  are  all  hinged  and  equipped  with  door 
checks.  Each  end  of  the  ear  is  provided  with  a  centre  end  door,  and 
to  facilitate  handling  the  trolley  the  rear  door  has  a  brass  hand  rail. 

Sixteen  Peerless  exhaust-type  ventilators  are  installed  in  the  roof, 
with  brass  registers  on  the  inside  of  the  car.     These,  combined  with 
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Floor  Plan  of  Car  for  Limited  Service. 


Pressed-steel  U  sections  of  |  in.  metal  form  the  panel  and  single 
window  posts.  These  are  framed  into  the  side  sills  and  the  5  in. 
channel  side  plates.  The  posts  were  arranged  for  six  double  win- 
dows, two  large  parlour  compartment  windows,  the  side  entrances 
and  one  baggage  door.  The  side  sheathing  below  the  window  is 
.|'o  in.  sheet  metal,  over  which  is  riveted  Pullman  beaded-steel  car 
siding,  and  just  inside  the  sheathing  is  a  f  in.  layer  of  Flaxlinum 
insulation.  The  inside  finish  is  of  ^  in.  open-hearth  steel  backed  by 
{^  in.  Agasote  insulation.  The  belt  rail  along  the  bottom  of  the 
windows  is  formed  of  a  3  in.  by  fg  in.  by  |  in.  angle  on  the  outside, 
riveted  to  a  2  in.  by  2  in.  by  2i  in.  angle  on  the  inside.  In  the 
transverse  section  of  the  car  bodj^  it  will  be  noted  that  all  rivets  in 
the  inside  and  outside  finish  are  covered  with  pressings,  which  in  some 
instances  were  spot-wclded  in  place. 


a  Sorocco  blower,  provide  a  satisfactory  ventilating  sj'stem  for  the 
several  compartments.  A  specially  designed  hot-water  heating 
system,  equipped  with  a  double-circulating  system  through  a 
central  tank.  This  supplies  eight  IJin.  coils  supported  on  racks 
just  above  the  floor  line  on  each  side  of  the  car,  and  assures  efficient 
heating  at  the  low  temperatures  prevailing  during  the  ^lichigaa 
winters.  With  the  exception  of  a  change  of  the  type  of  ventilators, 
this  heating  and  ventilating  system  is  the  same  as  that  used  in  the 
Michigan  United  Traction  Co.'s  steel  cars  described  on  p.  108  of  the 
July  18,  1914,  issue  of  the  "  Electric  Railwaj^  Journal."  An  inside 
width  of  9  ft.  permits  the  use  of  stationary  seats  3  ft.  o^;,'  in.  in 
length,  practically  equal  to  the  standard  seat  width  for  steam  rail- 
roads. The  parlour  compartment  is  furnished  V/ith  four  revolving 
chairs  and  seven  ui)holstered  armchairs. 


THE  TESTING  OF  UNDERGROUND  CABLES  WITH 
CONTINUOUS  CURRENT. 


Tlie  following  is  a  report  of  the  discussion  on  Mr.  O.  L. 
Records  Paper  at  the  Manchester  meeting  of  the  Institution 
of  Electrical  Engineers  on  the  8th  ult.  An  abstract  of  the 
Paper  appeared  in  our  issue  of  the  11th  ult.,  p.  661  : — 

The  Chairman  (Mr.  B.  Welbourn)  asked  why  the  ratio  of  alternating 
current  to  continuous-current  presure  became  smaller  as  the  alter- 
nating-current piessure  increased  ?  Was  it  due  to  the  t'-ansj'ormer 
becoming  overloaded  ?  The  present  knowledge  of  insulating  materials 
dictated  that  alternating-current  ovtrhcad  lines  could  only  be  constraetcd 
for  a  maximum  pressure  of  150,000  volts,  but  the  information  given  in 
the  Paper  would  suggest  that  continuous-current  pressures  of  even 
300,000  volts  would  be  practicable  for  overhead  lines.  It  v/otild  be 
interesting  to  Icnow  the  highest  limit  of  continuous-cm'rent  pressure 
which  could  be  used. 

Mr.  C.  J.  Beaver  said  the  distribution  of  stress  with  continuous 
current  was  quite  different  to  that  with  alternating  current ;  it  depended 
upon  different  factors — :viz.,  resistance  in  the  former  case  and  capacity 
in  the  latter — therefore  the  effects  M'oidd  be  quite  different.  Regarding 
the  object  of  testing  cables  after  laying,  it  wotdd  he  agreed  that  it  was 
not  so  much  a  question  of  verifying  the  dielectric  qualities  of  the  cable 
as  to  ensure  that  any  damage  incurred  in  laying  was  rectified.  The 
speaker  did  not  entirely  agree  that  theie  was  no  relation  between  the 
dielectric  strength  and  the  insulation  resistance.  A  cable  having  a 
dielectric  of  given  dimensions  would  at  a  given  temperature  have  a 
certain  constant  insulation  resistance  and  a  certain  constant  dielectric 
strength,  ^'ariations  of  insolarion  resistance  would  indicate  corre- 
sponding alteration:i  in  the  dielectric  strength  of  tlie  ]ia  ticular  cable, 
because  the  foimcr  would  be  due  to  some  deteriorating  influence.  Re- 
gaidlng  the  weight  of  the  testing  apparatus  which  was  referred  to  in  the 
Paper  to  the  disadvantage  of  the  alternating-current  method,  there  was 
not  enough  detail  to  make  a  comparison  with  the  Delon  apparatus. 


There  was  no  i-eferencc  to  Ihe  influence  of  the  transformer  voltage  on 
the  weight  of  apparatus,  and  this  wouM  be  fairly  aj^preciable.  It  was 
])ointGd  out  that  tli?  equivalent  continnous-currcTit  value  v.-as  2-r>3  times 
the  alternating  current.  Since  the  voltage  given  by  the  condensers  war. 
28  times  the  alternating-current  voltage  of  the  transfo: iner  it  followed' 
that  the  transformer  voltage  wotild  have  to  be  about  90  per  cent,  of  the 
corresponding  transformer  for  altc-nating-currcnt  'Lcsting.  Tiie  only 
advantage  in  size  and  weight  of  the  iran.sformcr  lay  in  the  fact  that  it 
had  only  to  be  designed  for  a  small  current.  Dimensions  which  \\?re 
contingent  on  insulation  requirements  for  high  voltage  ap]ilied  equaUy  in 
both  cases.  Fatigue  of  the  di'-lectric  did  not  enter  into  the  testing  of 
modern  cables  ;  at  any  rate  sound  dielectrics  wete  not  affects  d  by  pres- 
sures several  times  the  'Rorking  pressure, and  the  factors-of-safcty  em- 
ployed ensured  that  the  dielectrics  were  far  removed  from  any  such 
effects.  The  author  had  statu!  that  observations  in  the  case  of  con- 
tinuous currents  had  not  shown  any  of  the  phenomena  of  fatigue.  This 
raised  the  question  as  to  the  nature  of  this  fatigue,  atid  it  would  probably 
be  agreed  that  it  was  nothing  other  than  tlie  reaching  of  the  limit  of 
disrapture  voltage  of  some  comiwncnt  of  the  dielectric.  The  fatigue 
stage  would,  therefo"e,  be  far  removed  from  any  cffec*  which  could  be 
brought  aboiit  by  >u;di  voltages-  as  were  Hkcly  to  be  applied  to  the  cab»e 
under  working  conditions.  The  remark  that  manufacturers  energetioariy^ 
opposed  the  repeated  'ipplicatibn  of  alternating  pressure  tests  higher  than* 
the  wo-king  ])re!  sure  must  surely  :-efer  to  the  dark  ages  of  the  intlustry. 
A  man  jfactu'-cr  miglit  show  sO'me  disinclination  to  take  the  responsi- 
bility for  a  cable  suffering  froin  things  over  which  he  had  no  confo!,  but 
otherwise  it  would  not  interest  him  very  much  if  the  cable  was  tested 
repeatedly  at  twice  working  prefsnre.  The  most  important  factor  in 
connection  with  the  continuous-current  apparatus  was  whether  it  \^onld 
satisfactorilv  bu-n  oat  faults.  Evidence  was  gi^e  in  the  Pap!>r  thai 
faults  produced  by  maltreating  a  cable  with  a  hammer  could  be  brokcA 
down  and  ultimately  carbonised,  but  the  conditions  would  be  altogether 
different  if  the  fault  was  due  to  moisture.  Taking  the  case  of  a  moist 
patch  in  a  paper-insUlated  cable  there  -Ronld  first  be  a  general  leakas(> 
through  the  wet  patch  and  then  a  ^eelctive  a-ction  of  some  accidental 
•kind  whereby  a  patch  was  sete'eted  in  which  the  ctirrent  density  was 
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greater  than  in  the  surrounding  bulk  of  wet  material.  Then  more  or  less 
quickly,  according  to  the  power  available  and  the  current  that  could  )» 
passed  through,  it  would  <lry  up,  heat  and  char.  Wet  ca>>les  were  ex- 
tremely difficult  to  break  down,  and  the  more  water-logged  the  cable  the 
more  difficult  the  task.  It  would  be  interesting  to  know  how  the  VAon 
aj)paratus  would  deal  with  sach  a  fcult. 

Prof.  E.  W.  Marchant  said  the  relationshipexisting  between  the  break- 
downstrength  of  material  tested  by  direct-current  and  alternating  current 
was  one  of  the  most  remarkable  phenomena  met  with  in  electrical  work.     A 
cable  having  a  non-uniform  dielectric  would  have  an  entirely  different 
distribution  of  stress  in  the  two  ca.ses,  the  continuous-current  case  depen- 
ding upon  the  specific  resistance  of  the  material  and  the  alternating- 
current  ca.sc  depending  upon  the  specific  inductive  capacity.     This  was 
one  of  the  reasons  why  the  direct-current  metliod  of  testing  could  not  be 
rrgarrled  as  entirely  satisfactory.     The  ratio  between  strength  of  dielec- 
tri';  for  contiinious  current  and  alternating  current  could  not  be  assumed  a 
constant  quantity.     Regarding   the   question   of  fatigue,   a   number  of 
tests  had  l)een  made  at  Livcrj)ool  on  the  dielectric  strength  of  ebonite, 
with  the  object  of  determining  the' amount  of  fatigue.     A  special  switch 
enabled  a  oO-cycle  current  to  be  apjjHed  for  0-1  second,  this  application 
Ijeing  us((l  as  a  gauge  of  the  strengtli  of  tlie   material.      In  order  to 
identify  fatigue  another  source  of  pressure  was  a])plied  to  the  <lielectric. 
In  one  series  of  tests  it  was  foand  1  hat  ebfjnite  aljouf  0-5  mm.  thick  l)roke 
<i<nvn  after  a  ])ressure  of  10  k.v.  had  been  a))plied  for  a  considerable  time. 
An  alternating  ])ressure  having  a  maximum  value  of  13  k.v.  was  ap])lird 
for  about  4\  hours,  after  which  the  material  broke  at  ir)-2  k.v.     This 
seemed  to  indicate  that  the  amount  of  fatigue  in  ebonite  was  extremely 
small.     Further,  even  when  the  auxiliary  ])ressure  applied  was  as  much 
as  O.*)  ])er  cent,  of  the  actual  ultimate  breakdown  jjressure  the  observed 
fatigue  was  not  more  than  2  or  ."i  ])er  cent.     The  fatigue  referred  to  in  the 
l'aj)er  was  due   to   heating  and  not  to  dielect-ic  strain.      Rayner  had 
shown  that  when  nearing  the  point  of  breakdown  of  a  cable  the  tem|)era- 
ture  of  the  dielectric  rose  suddenly  witli  a  great  increase  in  consumption 
<if  jKJwer,  and  then  breakdown  followed  immediately.     The  speaker  had 
t'ird  to  find  what  might  be  styled  "mechanical  fatii,' jr-,"'  but  the  tests 
had  failed  to  reveal  it.     The  sjieaker  desciibed  a  Wimshurst  machine 
designed  by  Mr.  Wat.son  for  direct -current  testing  and  giving  an  output 
of  4  to  r>  milliamiicres  at  ITjO.OOO  volts.     Mr.  Watson  had  also  designed  a 
special  voltmeter  reading  up  to  1()(»,0(M)  volts.     The  instrument  was  of  the 
reflecting  tyi)e  and  was  only  a  foot  in  diameter,  the  moving  parts  l)eing 
a'-rang(  d  in  a  chami)er  filled  with  com])ressed  air  at  2U0  lb.  ])er  square  inch 
l»ressu''e. 

-Mr.  H.  A.  Ratcmffk  thought    the   (ontinuo.is  current   test  did  n<.\ 
meet  the  requirements  of  a  test  under  working  cotiditions  on  alternating- 
cufrent  cables.     The   ajjplieation   of   an  excess   alternating;   ])ressure  at 
normal  frequencry  wAs  undoubtedly  the  correct  metho(l  of  t-sting  alter- 
nating-current high-tension  cables  l)efore  being  ])ut  into  service,  and 
when:  jjossiblc  it  was  advisable:  l)efore  ajjplying  the  excess  pressure  to 
warm  up  the  cables  for  several  hours  l)y  eirculaling  through  them  the 
maximum  load  current.     This  could  easily  he  done,  using  a  suitable  low- 
voltagt:  transformer.       ,\ny  test   which   ignored  the  efleet    of  diei-'ctric 
losses  was  necessarily  incomplete.     The  sjjcaker  agreed  that  there  was 
no  (lelinite  relationship  hetween    '  dielectric  strength  "  and  "  insidation 
resistance', "  and  judging  from  the  results  of  recent  research  it  was  doubtful 
whether  there  was  any  direct  connect  ion  between  the  two  pr(>perties  of  an 
insulating  material.     The  statement   that  at   all  ordinary  lemixratures 
the  voltage  which  could  |)r(»duce  the  breakdown  did  not  vaiy  very  nnieh 
required   somi'   (|iiali(icalion.       Certainly  llie  dielectric   losses  increased 
ai)pre(ialily  wit  h  increase,  in  temjierature.  and  1  he  ctTect  of  such  inerea.sed 
lo.sH  was  to  redu(  e  the-  dielectric  strength  of  tin-  material  under  test.     It 
was  difficult  to  obtain  consistent  an<l  reliable  eomjiarative  results  on 
sheets  of  insiilaling  material,  but  sn<  h  diflii  ulties  should  disajipear  to  a 
great  extent  when  test  ing  several  IcngI  lis  (if  (  able.      Insulation  resistance 
or  excess  pre'ssure  tests  weTc  in  themselves  insufhcient .  and  in  future  all 
to,sts  of  any  value  woulel  ineluele  accurate  measurements  of  the  eiiele'ctrie- 
losses.     In  the  case  of  sample  lengths  tested   at  the  manufacturers' 
works,  the  ju-.^ssurc  should  be  a])plied  for  seve-rnl  hours,  anel  if  ))ei.ssible> 
a  su])erpe>se'el  le)w- veiltage  current  equal  te>  the"  maximum  loael  she)ul(l  be 
])asse'd  throuuh  the-  ee)neluct()rs,  all  le-sts  being  made-  at   normal  working 
f"MietU'v.      Whilst    a  high  insulation  resistance  was  ne>t   nece'ssariiy  an 
attribute  e)f  a  ge)od  high  te'nsie)n  eable,  it  greatly  facilit  at  e-el  the  l<>catie>n  of 
leaky  joints   anel   fittings.     Th;-  elifficulties  e)f  te-sting   with   alternating 
I)rea8uro  seeme-el  rather  magnifie-d.  as  J 2  miles  e>f  cable  we)uld  never  be- 
tested  at  40.000  ve)lts  with  pe^rtable  e.piipmenl.     Tests  after  laying  were 
usually  made-  in  lengths  of  about   a  mile,  and  after  le)eating  eh'fects  anel 
making  the  je)inls.  e-xcess  pre-ssene'  was  applieel  to  the  full  length  fmm  the 
generating  stalieui  e)r  sub  statiem.     Such  a  final  test  was  requireel  by  th<' 
Boarel  of  Traele.  anel. despite  thecnergetic  opposition  of  the  cable  makers, 
it  was  likely  to  be  repeated.     The  elilTeTence  between  figures  given  in  the 
I'aper  served  to  emphasise  the  inipe)rtan(e  e>f  testing  with  alternalni^ 
jiressurei  at  we)rking  freepiency,  anel  t  he  spe-aker  e  <>ulel  ni>f  undeTst  anel  hnw 
a  continue-us  or  static  pre-ssure'  e-eiulel  e>\er  be'  reyarele'el  as  thi'  I'quixnlcnt 
of  an  alteTnat  ing  e)n''. 

.Mr.  I'.  I''eumk  ee)nsieleMed  that  the*  curve  in  the*  PajKT  sh'iwinu  t  hi' 
relatiem  between  breakelown  voltage  (alte^rnating  e-urrcnt)  nnel  duration 
of  test,  was  neit  always  true'.  A  ee-rtain  |)a]ier  insulateel  cable  breike-  down 
under  test  at  !)ir>  kv..  but  when  iM>  kv.  was  aj)plie<l  to  nnolh<'r  portion 
e>f  the'  same'  eable  for  seime-  hours  -in  fact,  until  the  temiKTat  uri'  Jm'(  ami' 
e'onstant — (here  was  no  l)reakelown.  The"  pressiire  was  again  applied 
and  raiseil  steadily  until  PI-,'»  kv.  was  re>ce)riled,  and  (ho  cable  agani  broke 
elown.  Other  ealiles  tested  at  the  same  tinu^  gave  similar  residts. 
Similarly,  tlje  statement,  regarding  the  decrease  eif  breakdown  voltage 


with  increa.se  of  frequency  was  not  true  for  frequencies  below  100.  Any 
decrease  which  did  occur  would  certainly  be  under  5  per  cent.  Nearly 
all  statements  regarding  dielectrics  were  to  be  accepted  as  true  for  a 
specimen  r.-ither  than  a  substance.  In  view  of  the  high  factor-of -safety 
employed  by  mo.st  British  cable  firms  it  was  surprising  to  note  that 
manufacturers  encrgeticaUy  opposed  the  repeated  application  of  an 
alternating-pressure  test  higher  than  the  working  pressure;  also  the  con- 
tention that  a  cable  was  often  subjected  to  damage  during  laying  was 
surely  a  mjth.  Regarding  the  ratio  of  alternating-current  pressure  to 
continuous  current  pressure,  dealt  with  at  the  end  of  the  Paper,  the 
speaker  expected  to  find  different  factors  for  apparently  similar  cables 
if  made  by  different  firms. 

Prof.  A.  B.  Field  suggested  that  the  analogy  of  the  steel  test  bar  might 
be-  applied  te)  the  question  of  straining  a  dielectric.  It  would  be  interest- 
ing to  know  whether  the  dielectric  stress  very  near  the  l)reaking  point 
jH-rmanently  changeel  the:  material  a  little,  so  that  several  repetitions  of 
the  stress  would  ultimately  cause  breakdown.  Would  the  sameapproxi- 
mate  ratio  of  alternating  and  direct -current  hold  good  in  the  case  of  a 
damaged  cable  ? 

.Mr.  H.  1).  Symon.s  said  the  experiments  described  by  Prof.  Marchant 
ce)ntirmcd  his  own  experience  with  homogeneous  materials.  It  would 
certainly  be  very  interesting  to  know  how  the^  Delon  apparatus  would 
ele-al  with  a  moisture  fault,  as  this  class  of  trouble  was  entirely  elifferent 
te)  that  in  the  case  of  mechanical  damage  or  of  impurity  or  lack  of  homo- 
ge:neity  in  the  dielectric.  It  was  important  that  means  be  adopted  for 
elischarudng  a  cable  after  test. 

-Mr.  .J.  H.  ('.  BRooKi.ve;  was  surprised  to  know  that  the  Delon  appxratus, 
which  had  bi-cn  ])ractically  unheard  of  until  now.  started  its  life  as  far 
ba:k  as  1010.  Photographs  or  even  working  models  w<juld  have  been 
interesting  to  those  desirous  of  more  detail. 

Jfr.  H.  C'rkllin  referred  to  the  statement  that  the  relation  bit-Aceii 
dielectric  strength  and  tem])erature  was  unkne)wn.     Test  room  experi- 
ments had  shown  that   heating  a  cable  to  the  temi)?rature  of  l-.oiling 
water  did  not  jjerceptibly  reduce  the  breakdown  voltag?.     Crant'.el  that 
a  change  in  power  factor  of  the  charging  current  involved  a  corrcsiK>nding 
change  in  the  breakdown  ])rcssure,  according  to  Hnmann's  experiment:; 
on  the  effect  of  temperature  on  the  powe-r-factor  e)f  actual  cables,  there 
should  be  an  increase  in  the  breakelown  pressure  of  a  well-made  eabh- 
with  an  increase  in  tem])era(urc  up  tei  oO  ('.     This  effect  was  quite  apart 
fre)m  the-  effect  of  temi)erature  on  cajjacity,  as  the  ca])acity  woulel  in- 
crease with  tem])erature  with  conseejuent  higher  charging  current,  but 
not  necessarily  higher  power-factor.     The  Delon  apjiaratus  would  Ik* 
well  weuth  consideration  as  a  check  test  after  laying  whce  alternating- 
current  apparatus  was  unavailable.      In  the  '-ase  of  a  cable  elamagul  in 
laying,  assuming  the  dielectric  to  be  partially  cracked  sd  that   it   was 
e(mipe)scd  partly  of  air  and  partly  of  imprcgnatid  ])a])er.  with  continaous- 
current  j)ressure  the  drop  across  the  dielectric  would  be  directly  pro- 
])e)rtioned  to  the  resistance  of  the  layers.     The  pressme  from  the  Delon 
ai)paratus   being  a])])lieel   graelually   te)   the  caljle.   the   leakage   current 
through  the  cable  woidel  also  gra<lually  increase.      Likewi.se  the  pressure 
a':fos.s  the  crack  we)ii]el  gradually  ine-ease,  being  fixed  by  the  jjroduct 
e)f  leakage  ciurent  and  resistance  to  surface  leakage  of  the  crack  (until, 
eif  ce.urse,  the  dielectric  actually  broke  down).      It  might  easily  ha])pen 
with  continuous  pressure  that  the  potential  gradient  would  so  adjust 
itself  across  the  <lielcctric  that   the  presence  e«f  a  crack  we)ukl  '•emnin 
iinelctectcd.     On  the  e)ther  hanel.  with  alternating  prcs.sure  the  veiltage 
dre)p  across  the  elielectric  woidel  be'  fixeel  by  the  capacilies  of  the  layers 
anil    not    the    leakage    cuncnt.     Impregnated    pai)cr   had   a   dielectric 
ce>ns(ant  ajiproximately  thre'c  times  that  of  air.  ce)nsequently  as  the 
potential  graelient  was  inversely  ])roportie)nal  to  the-  capacity  the  alternat- 
ing pressure'  we)ulel  easily  s]iark  across  the  eraek  anel  so  break  elown  (he 
fault. 

Regareling  repe(itie)n  tests  on  continueuis-ceirrent   sui>|tly.  seune  elis- 
'•le-tion  was  necessary  if  tests  were  made  imnu.liately  after  taking  a 
heavy  load  off  a  cable,  as  the  pe)tential  gradient  through  the  eliclcctrio 
might    be-   ce)m])k'tely  reverseel.     Whereas  a  difference   in   lemi>eratun' 
b(  twee'ii  the  iiuier  aiul  o-.ite"'  laye-rs  of  the  diclcctiic  tendeel  te)  make  the- 
l»otintial  gradient  through  the  dielectric  me)re  uniform  with  alternating 
It'TK.sure.  a  elifference  e)f  tem))erature  of  but  IOC.  woidd.  with  direct 
pressure,  cause  the  outer  layers  to  be  strc-scd  much  meire  than  the  inner 
layers.     Regarding  the  ratio  of  eontinuou:;-current  to  alternating-current 
firess.ires  referred  to  in  the-  Paper,  it  was  not  generally  realiseel  that  the 
latio  e)f  seconelary  to  ])rimary  ])ressure  of  a  transforme-r  was  Cf>nsielerably 
incre-ased  by  f  lie-  charging  current  of  a  cab|e>  due  to  the  etlcct  e)f  the  lending 
eurrent   on   the   magnetic   leakage  of  the   transformer.     The  charging 
current  furthex  affected  the  voltage  of  the  generator,  the  leading  current 
strengthe-ning  the-  field  so  enormously  that  fo^  (he  same  terminal  voltage 
(he-  e\is(ing  current  requireel  (e)  Im-  very  mueh  smalle-r  when  (he  machine 
was  Mip])|ying  a  Ii-aeling  current,  as  ce)nipan  d  with  a  current  near  unity 
)M)wer  factor.      It  was  not  clear  whether  the  authors  figures  applied  to 
till'  (ransformer  e)nly  nr  include  d  (he  whole  circuit  from  the  gener«(or. 

Mr.  .1.  L.  LaN(!Tox  said  (he  Delon  apparatus  would  have  a  pood 
applicatie)n  to  (he  tes(ing  of  line  insulators  in  xilu.  Some  years  ago  the 
iHiesfion  of  fatigue  in  ]K)reelain  ins»ila(e)rs.  which  had  Itetn  working  for 
some  (ime.  hael  be-en  invi-stigatcil.  anel  a  elifTe-rene^'  e)f  e>pinion  arose  as  to 
whether  the'  porcelain  eleterioratril  in  its  chemical  structure  or  on  acceiunt 
of  mechanical  cracks  having  deve|e)iK'd.  The  sj^aker's  exi>criener 
"luring  (he  past  year  had  shown  that  the  cracks,  whicli  we-rr  due  to 
tenn>era(ure'  variations,  expansion  eif  cement.  Ac.  were  really  (he  causio 
of  (he  po.e.Tlled  fatigue  in  porcelain.  Weak  inr-ula(ors  on  a  sys(rm  WTro 
very  difficult  to  loeate.  btit  (he  Delon  a])parateis  wemld  probably  W  very 
useful  for  line  ins\ila(or  testinj;.  the   voltage  employed  being  so  much 
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greater  than  that  generated  by  the  usual  megger.  Such  methods, 
however,  would  never  supersede  factory  tests,  as  weak  insulators,  which 
would  break  down  with  the  usual  transformer  test,  would  not  be  dis- 
closed by  the  Dolon  ajiparatas.  The  smallest  crack  required  alternate 
"^tref-s  and  lieatinj^  in  oider  to  develop  into  a  distinct  fault.  When  stating 
that  the  measurement  of  the  insulation  resistance  gave  no  indication  of 
the  dielectric  strength,  it  was  necessary  to  define  the  type  of  insulation 
referred  to.  Air,  for  example,  had  a  very  high  insulation  resistance  and 
low  dielectric  strengtii,  whilst  a  solid  insulation  of  mineral  origin  had  a 
mucli  lower  insulation  resistance  but  very  high  dielectric  strength. 
There  was  no  relation  between  the  two  factors.  In  th(!  case  of  a  solid 
insulation  of  vegetable  origin,  however,  there  seemed  to  be  some  relation, 
as  moisture  was  a  jiredominant  factor  when  ))re.sent  in  fibrous  material. 
An  increase  in  temperature  would  drive  out  moisture  and  increase  the 
insulation  resistance,  Imt  diminish  the  dielectric  strength.  Regarding 
the  (^tfect  of  freiiucMcy  on  (lielectrie  sticiigih,  tlio  speaker's  experience 
Willi  solid;;  of  mineral  origin  showe<l  no  difference  between  .3.'5  and  100 
CA'cles.  The  measurement  of  potential  differences  up  to  100,000  volts 
would  involve  a  very  cumbersome  instrument  unless  compressed  air  were 
used  as  described  by  Mr.  Watson.  The  speaker  suggested  the  use  of  the 
s])herical  gap  for  high  voltage  measurement  as  this  has  been  adopted  as  a 
standard  method  for  measuring  alternating -cuirent  high  pressures. 

Mr.  H.  Alcock  referred  to  the  statement  that  the  tests  in  question 
were  only  intended  to  show  up  faults  produced  in  laying  cables.  The 
provision  of  a  metallic  test  sheath  iiiterj)0sed  between  the  conductor  and 
lead  sheathing  already  achieved  this  object,  and  further  refinements 
seemed  quite  unnecessary. 

Mr.  J.  W.  Record  thought  the  word  "  rectified  "  s-hould  be  substituted 
for  "  continuous  "  in  the  title  of  the  Paper.  The  success  of  the  apparatus 
seemed  to  depend  upon  the  two  capacities  forming  the  sides  of  the 
triangle  being  kept  very  small,  in  order  to  limit  the  current  required  to 
charge  after  each  discharge.  The  use  of  the  cables  instead  of  small 
condensers  might  easily  involve  a  transformer  of  .300  kva.  capacity, 
such  as  required  in  testing  with  alternating  current.  If  such  a  test  as 
describtd  should  a])pear  advantageous  in  future  it  could  only  be  put  into 
peratlon  after  some  competent  authority  had  established  the  relationship 
between  continuous-current  and  alternating-current  pressures.  Th^ 
author's  figures  might  certainly  be  laid  down  provisionally. 

The  At'THOR.  in  a  brief  reply,  said  that  in  the  case  of  cables  for  voltages 
at  present  in  \-ogue  the  margin  of  safety  was  so  great  that  the  question 
of  fatigue  was  negligible.  He  cited  a  case  where  a  10,000-volt  cable  was 
.subjected  to  gO,000  volts,  after  which  the  engineer  had  no  qualms  of 
conscience  in  testing  at  20,000  volts,  ;.e.,  double  working  pressure,  every 
time  there  was  trouble  with  the  joints.  With  50,000  or  fiO.OOO  volts  the 
margin  of  safety  was  much  smaller,  anel  special  precautions  had  to  be 
taken.  The  author  elid  not  advocate  re])lacing  the  alternating-current 
test  altogether  by  the  elircct-current  test.  Refinements  of  all  kinds  could 
be  introduced  in  the  test  room,  but  after  laying  it  was  unnecessary  to 
make  elaborate  tests  of  the  insulating  material,  the  only  check  required 
lieing  for  mechanical  damage  anel  access  of  moisture,  for  which  the  Delon 
apparatus  catered.  The  difficulty  lay  in  getting  cal)le  makers  and  supply 
authorities  to  agree  as  to  the  ratio  between  alternating-current  anel 
direct-cuirent  voltages  for  any  particular  material.  One  of  the  main 
objections  raised  seemcel  to  be  the  question  of  power.  This  was  not  so 
small  as  it  might  appear.  The  capacity  of  the  transformer  was  3  kw.,  and 
of  cou-'se  this  3  kw.  was  actually  effective  power  in  the  case  of  the  direct- 
current  test.  Consielering  the  extremely  low  power-factor,  in  the  case  of  the 
alternating-current  test  it  would  be  obvious  that,  in  spite  of  the  large 
capacity  of  the  testing  transformer,  the  effective  power  would  be  very 
small.  It  was  unfortunate  that  photographs  which  wee  submitted 
with  the  Paper  were  not  suitable  for  reproduction  in  the  "  Journal." 


CORRESPONDENCE. 


A  PERMEAMETER  FOR  STRAIGHT  BARS. 

TO   THE   EDITORS    OF   THE   ELECTRICIAN. 

In  their  interesting  Paper  on  tlie  magnetic  testing  of  straight 
bars,  reproduced  in  abstract  in  your  issue  of  February  4th, 
Messrs.  Campbell  and  Dye  state  that  for  certain  tests  the 
simplest  method  of  determining  H  is  to  withdraw  or  reverse  a 
small  search  coil  placed  alongside  the  bar  at  its  centre  (''  J." 
I.E.E.,  December  1,  1915,  p.  42).  Without  any  knowledge  of 
their  work,  and  before  I  had  read  their  Paper,  I  had  come  to 
the  same  conclusion,  and  some  time  ago  I  had  a  permea meter 
constructed  on  the  withdrawable-search-coil  plan  for  the 
ballistic  testing  of  straight  steel  rods  for  retentivity  and 
coercive  force. 

In  my  apparatus — which  was  put  together  in  a  hurry,  and 
could  certainly  be  improved  in  several  respects — the  mag- 
netising coil  is  in  two  parts  {MM,  Fig.  1),  separated  by  a  gap,  G, 
to  allow  of  the  introduction  and  withdrawal  of  a  narrow  "  H  " 
search  coil.  This  search  coil  is  either  U-shaped  or  V-shaped, 
according  as  the  test  bar  is  round  or  sc^uare,  and  is  placed 
astride  the  bar  at  its  centre  in  the  manner  shown  in  Fig.  1.  The  | 


"  B  "  coil,  as  usual,  embraces  the  bar  at  its  centre,  or  is  wound 
in  two  sections  displaced  a  little  to  either  side  of  the  centre. 

To  ensure  that  the  field  in  which  the  ''  H"  coil  lies  is  as 
uniform  as  possibh;  in  a  radial  direction,  the  inside  diameter 
of  the  magnetising  coil  is  made  considerably  greater  than  the 
diameter  of  the  test  bar.  \n  the  actual  apparatus  the  coils  M 
are  4  in.  long,  1  in.  in.side  diameter  and  3  in.  outside  diameter, 
while  the  test  bar  is  |  in.  diameter. 


M       c       c      M 


GapG 


'^^^ —  Test  bars"^^ 

Fig.  1. 


It  is  an  obvious  criticism  of  my  arrangement  that  the 
uniformity  of  the  magnetising  field  is  disturbed  near  the  gap. 
One  merit  of  the  search  coil  method  of  measuring  H,  however, 
is  that  the  magnetising  field  need  not  be  uniform  except  in  the 
immediate  neighbourhood  of  the  ""  B  "'  and  "  H  "  coils.  The 
curves  of  Fig.  2,  moreover,  show  that  it  is  po.ssible  to  have  a 
gap  sufficient^  wide  to  admit  a  narrow  search  coil  and  yet 
leave  the  field  suljstantially  uniform  over  a  length  of  from 
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to  f  in.  at  the  centre  of  the  test  bar.  Fig.  2  represents 
the  variation  of  the  applied  field — that  is,  the  field  due  to  the 
magnetising  coil  alone  ;  but  as  the  test  bar  in  my  apparatus 
is  fairly  long  the  true  or  resultant  field  in  which  demagnetising; 
actions  are  taken  into  account  is  not  likely  to  be  much  less 
uniform  near  the  centre  of  the  bar. 

If  desired,  the  region  of  uniform  H  can  be  extended  by  the 
use  of  properly  adjusted  compensating  coils,  CC,  in  series  with 
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YiG.  3. — Magnetising  Force  along  Axis  of  Test  Bar  due  to  Coils 
M  AND  C  acting  together.  The  Latter  are  One-qcarter  the  Length 
OF  the  Former,  and  are  Wound  to  the  Same  Depth. 

the  coils  MM.  The  effect  of  these  compensating  coils  in  levelling 
up  the  field  is  seen  in  Fig  3.  It  should  be  possible  by  the 
proper  spacing  of  several  such  compensating  coils,  or  by 
varying  the  winding  depth  of  the  main  coils  MM  from  point  to 
point,  completely  to  annul  the  disturbing  effect  M  the  gap 
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and  to  secure  a  practically  uniform  applied  field  over  a  large 
fraction  of  the  length  of  the  bar. 

An  objection  to  the  search  coil  method  of  measuring  H  is 
that  it  reveals  the  magnetic  properties  of  the  specimen  at  one 
section  only.  To  get  an  average  result  a  test  bar  a  few  inches 
longer  than  is  necessary  should  be  used,  and  measurements 
made  at  several  different  cross-sections  by  sliding  the  test  bar 
along  J  in.  or  so  between  successive  tests. 

In  all  but  specially  accurate  tests  a  fluxmeter  may  be  used 
in  the  "  B  "  coil  circuit  with  advantage.  The  procedure  in 
determining  the  residual  induction  Br  and  the  coercive  force 
He  is  then  greatly  simplified.  Reversing  the  maximum  mag- 
netising current  with  the  fluxmeter  shunted  so  as  to  reduce  its 
sensitiveness  to  one-half  gives  Bmax-  The  shunt  is  then  removed 
and  the  magnetising  coil  circuit  broken.  The  remaining 
deflection  measures  Br,  subject,  of  course,  to  correction  for 
any  small  demagnetising  force  that  may  exist.  Finally,  the 
magnetising  current  is  reversed  and  gradually  increased  till 
the  fluxmeter  returns  to  its  initial  position,  when  the  '"  H  '" 
coil  is  withdrawn  and  the  resulting  throw  measures  He. 

Manchester  University,  Feb.  21.  Robert  Beattie. 


CITY  GUILDS  SUBJECT  "  ELECTRIC  WIREMEN'S 

WORK." 

TO  THE  EDITORS  OF  THE  ELECTRICIAN'. 

I  have  read  with  interest  the  letter  under  the  above  heading 
from  Messrs.  A.  P.  Lundberg  &  Sons. 

The  most  important  feature  missing  from  the  letter  is  the  fact 
that  the  classes  do  not  attract  the  men  engaged  in  this  section 
of  the  electrical  industry.  The  bulk  of  the  students  with  whom 
I  have  come  into  contact  are  invariably  engaged  in  occupations 
outside  the  scope  of  electric  wiremen's  work. 

There  are  indications  of  considerable  modification  in  the 
subject  matter  of  the  syllabus,  which  it  is  hoped  will  bring  the 
tuition  in  the  classes  into  line  with  the  requirements  of  so-called 
"  wiremen,"  and  thereby  encourage  larger  classes  and  more 
cindidates  in  the  examinations.  In  addition,  electrical  con- 
tra(;tors  should  interest  their  employes  in  tcfhnical  training 
and  the  advantages  appertaining  thereto. 

London,  J'eb.  29.  W.  Klleru-Stvles. 


LEGAL  INTELLIGENCE. 

Attewell  V.  West  Ham  Corporation. 

List  week  tloffudaiits  unsuecissfuUy  appcikd  l((  a  Divisional  Court 
(Uiilk-y  and  Avery)  aguiiwt  a  vcr<iict  a,\u\  jutl<;mcnt  at  Bow  (London) 
County  Court  in  favour  of  .Mr.  H.  K.  .Ulrwi-ll.  i-lcctrical  cnuinccr,  for  £;{."iU 
(laniaL'cs  for  personal  injuries  received  throu-.di  I  lie  neuligeud-  of  tlie 
C'orporat ion's  servants.  I'laintiM's  ease  was  that  h<'  was  working  at  a 
li.t.  ehanilier  when  an  explosion  oecurted,  with  the  result  that  he  was 
Heveri-ly  injured.  West  Ham  CurpoPAtion  appealed  on  the  ground  that 
there  was  evidenee  of  contributory  neglicenee.  t)ul  Counsel  for  res|ioniiriit 
took  the  preliminary  olijeition  that  the  apjjeal  was  out  of  time  and  that 
all  the  grounds  of  a])p>al  wen-  inadmissihie.  Tlie  Court  U|)held  t  h" 
jH-eliniinary  ohjcttion  and  disnrssed  the  ;ij)peal  with  costs. 

Breach  of  Mining  Regulations, 

At  Merthyr  on  Knday  last  .Mr.  II.  Thomas.  m.ina;;vr  of  the  Mills" 
I'lymouUi  Co.'s  Craig  (  ollieries.  and  .Mr.  \V.  \V.  Crcen.  agtiit  to  t  he 
eollieries,  were  summoM-'d  for  nin-i  alleg-'d  ollenees  ag'iinstthe  Hegulations 
for  the  Use  of  Kiectricity  in  .Mines. 

.Mr.  A.  \AcirKM,,  who  pros.<euted  on  behalf  of  t|»e  Home  Office,  ex- 
plained that  at  the  collieries  in  <|uesti(ui  (N'os.  I  and  2  South  Pits)  thire 
was  a  very  ('xtensive  electrical  j>l:int  with  o\cr  20  miles  of  cal>le  and  2(1 
motors.  The  plant  was  on"  of  the  oUI'-st.  and  was  ^.itlini:  very  anti 
((Uated.  In  August  last  t  h -re  was  a  non  fatal  aceiiii«nt  at  th<'  collieries. 
an<l  one  of   H..M.  inspectors  mo<le  an  examination  and  found  the  plant 

was  "  extremely  ncgleded  "'  and  was  in  "  a  vew    ' -touh  condition.'* 

No  doubt  the  excuse  wuuhl  be  made  that  in  tl  s  of  war  it  wa» 

impossible  to  ijet  t  h"  cable  imt  right,  but  "  th«Te  is  nuliung  to  ju»«tify  the 
at  ate  in  which  it  was  found." 

Mr.  \y.  .1.  Cuxui.TiiN.  Inspector  of  .Mines,  said  that  when  he  called  Mr. 
Thom.iss  attention  t..  the  condition  of  the  cabje  he  said  he  hcd  no  idoa 
It  was  ill  such  n  bad  st  ate.  and  he  quite  agreed  that  it  wa«  Ulifit  for  ufie. 

In  examination  he  anid  he  understood  the  conip.tny  waf>  lr\iiig  to 
comply  with  the  rules  ;  it  was  gradiiallv  pulling  in  arin'.iuieil  «  aides  mid 
rrplaeiiig  old  cables. 


Ml.  W.  W.  Green  said  he  had  been  for  12  years  agent  to  the  Hill's 
Plymouth  Collieries.  He  was  not  aware  of  any  breach  of  the  regulations 
in  regard  to  the  electric  apparatus  in  the  mine.  There  was  now  a  great 
difficulty  in  obtaining  cables.  The  cables  were  from  time  to  time  dam- 
aged by  falls  of  roof.  &c.,  and  there  were  exceptionally  bad  roofs  in  those 
collierie-s,  probably  the  worst  in  South  Wales.  The  overlying  strata 
were  very  weak  and  saturated  with  water.  Probably  those  mines  were 
the  wettest  in  Wales,  and  possibly  in  the  Kingdom.  The  difficulty  was 
not  only  that  tho  water  was  in  the  bottom,  but  it  was  in  the  roof  as  well. 

JSIr.  H.  Thomas,  manager,  gave  evidence,  and  said  the  company  was 
gradually  introducing  new  plant.  The  electrician  had  reported  from 
time  to  time  up  to  Oct.  7  that  tho  insulation  was  good.  It  was  impracti- 
cable for  witness  to  follow  the  electrician  step  hy  .step  to  .see  that  he  was 
doing  his  dut3'. 

Th'3  cases  were  adjourned  until  a  date  to  be  mutually  agreed  upon. 


Kingstown  Provisional  Order  Litigation. 

La.st  week  the  Irish  Com-t  of  Appeal  dismissed  the  apjjeal  of  the  Dublin 
Southern  District  F^kctric  Supply  Co.  from  a  decision  of  Mr.  .Justice 
Darton  icfusing  an  application  for  an  order  directing  the  Taxing  Mastt-r 
to  tax  tho  costs  of  the  company  against  the  Urban  District  Council  of 
Kin.'^r;tov.n,  refc-cd  for  taxation  by  order  of  the  Court  on  March  31  last 
on  the  .scale  pro  vide  d  by  the  Acts  for  the  taxation  of  Parliamentary  costs, 
or,  in  the  alternative,  directing  that  th''  costs  should  be  taxc  d  as  Chancery 
costs  on  the  higher  scale;  The  question  arose  o  it  of  the  arbitration  award 
made  by  Mr.  S.  L.  Brown,  K.C.  dated  Feb.  11.  lOl,'"),  in  an  arbitration 
htween  the  Kingstown  Urban  Council  and  the  Dublin  Southern  District 
Electric  Supply  ("o.  in  connection  with  the  transfer  of  the  Kingstown 
electric  lighting  order. 

The  Lord  Ch.4NCelix)R  said  their  view  was  that  the  appeal  shouhl. 
!):>  dismis.scd  with  costs  ;  but  as  some  q\Kstions  of  genera!  importanc*- 
h.ad  been  raised  in  the  case  they  v.orld  give  thei."  considered  judgment  at 
a  later  date. 


PATENT   RECORD. 


SPECIFICATIONS  PUBLISHED. 

The  following  abstract  from  some  of  the  specifications  recently  puNished  have  bun 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  rormer  is  given  in  brackets  aiter  the  title. 

1913  Specifications. 
20,856  ZiVNOSTENSKA  Banka  (Firm  of).    Telephone  exchange  systems.    (28;  10, 12.) 

1915  Specifications. 
97  Taylor  &  Gray.     Range  keeping  and  transmittinginstruments. 
1.087  CooLEY.    Telephone  systems.     (23/1/14.) 

1.435  J.  Stone  &  Co.  &  Darker.    Dynamo-electric  machines  and  electricalsysteita  con- 
nected therewith. 
1.471  Relay  Automatic  Telephone  Co.  (formerly  Betulander  Automatic  Telephone 

Co.)  &  Byorave.    Automatic  and  semi-automatic  telephone  systems. 
1.500  Griosby.    Lamp  supports  and  casings,  particularly  designed  for  use  with  electric 

incandescent  lamps. 
1.545  Leachman  &  Chamberlain.    Flashlight  advertising  devices. 
1.857  Signal   Ges.    Submarine  electric   leakage  telegraphy.    (5/2/14.    Addition    to 
13.919  13.) 
Consists  in  reducing  the  internal  resistance  of  the  sending  equipment  by  reducing 
the  resistance  of  the  conducting  parts,  so  that  the  resistance  of  the  entire  circuit  of  the 
sending  equipment  in  the  ship  is  comparable  in  its  order  of  magnitude  with  the  resis- 
tance of  the  short-circuit  formed  by  the  ship's  hull. 
2,078  Stiles  &  Perl.    (x)in-freed  electric  illuminating  apparatus. 
2  343  Automatic  Telephone  Mfg.  Co.  &  Smith.    Telegraph  or  like  systems  and  appa- 
ratus therefor. 
2.624  Sunderland  Forge  &  Engineering  Co..  Scott  &  Rcbetrson.    Rotors  of 

dynamo-electric  machines. 
2.687  Sutton  &  Sutton.     Electric  batteries. 
4,209  loRANic  Electric  Co.    (Cutler-Hammer  Mfg.  Co.)    Rheostats. 

(Consist.-,  cf  a  rheostat  provided  with  an  insulating  base  havine  a  flat  face,  a  resis- 
ta'  ■  '     ,  on  the  flat  face  of  said  bate,  Contact     '     •        "  ---,j.-.>^,. 

re  1  upon  the  said  base,  and  acemen; 

t.»t  '=    '  *  -   ••    -•=  ^'   ■    ■•'■•    •■■•rsoli..,  .  J  „^.....v.,.  U.  ^..- ..- 

se.  reon. 

5.224  K  ',  reversing  mechanism  for  planing- 

machines  and  the  like. 
5,261  Lyon.     Devicefortesting  the  actual  available  working  current  in  electric  batteries 

or  cells. 
5.513  Oldham.     Miner's  electric  safety  lamps. 

5.768  1.  Ff- •  '-      -   •-    ■ ',  --..swn.-G.     T'   i  ->  •- ^ 

68.981  Lu-                                                     &  Pecc.  ■  ctors. 

S'^'^'^Tak.  ,  ....  ,._.., ^  ;:.eheightc; .-. 

If  1  .-.rr.'.ratus  for  iscchroni?ir.r- ,-,rid  s\Tichronising  rotatabte 

...  ■  .    u     ^  ,;    ) 

A  :?pendent 

rors 
.ted 

,,.^  ; ,-.de- 

_  _     ._  i,  . :   _    _  .     :_         .  ntrol  sy»t*tnj 

•  ^  thf  inx-^ntfir.  thrimrrr'."^  M\y  automatic crrtTcl?y!t*m  ac»Wr«»«» 


!.'■ 


■oii!f«»r  X-rAv  bulb?  and  the  like  apparatus. 

-flectric  tnachinw  «dAi  leo  ic-r  E>T.cr.ic- 
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COMMERCIAL  TOPICS. 


Relations  between    ^^^^  ^^^  *"  ^^^  schemes  for  the  capture  of 
Canifal  and  T  shniir  ^'^"^''^1^  trade,  for  the  expansion  of  our  foreign 
^  *  trade  after  the  war  and  other  desirable  objects 

are  being  launched,  but  we  have  not  noticed  that  any  particular 
thought  or  attention  is  being  paid  to  the  conditions  which  are  likely 
to  exist  when  peace  prevails  once  more,  or  to  the  very  important 
question  of  the  relations  between  capital  and  labour.  To  capture 
(jerman  trade  or  to  roaintain  our  present  position  in  the  foreign 
markets  will  require  more  strenuous  work,  and  closer  and  more 
harmonioiis  relations  between  employers  and  employed  than  have 
existed  in  the  past.  It  is  with  pleasure  that  we  notice  this  important 
aspect  of  the  question  has  been  dealt  with  by  the  Right  Hon.  Sir  Wm. 
Mather,  chairman  of  Messrs.  Mather  &  Piatt,  at  the  recent  meeting 
of  the  company.  We  reproduce  lengthy  extracts  from  Sir  Wm. 
Mather's  speech,  which  we  consider  to  be  an  eminently  practical  and 
commonsense  contribution  to  a  subject  of  vital  importance  to  us  as 
an  industrial  nation.  He  advocates  the  re-organisation  and  co-ordi- 
nation of  capital  and  labour,  better  training  and  education,  profit 
sharing,  &c.  There  is  no  one  who  is  better  qualified  to  speak  with 
authority  on  these  topics  than  Sir  Wm.  Mather,  because  the  company 
of  which  he  is  the  chairman  is  one  of  the  most  modern,  progressive 
and  best-managed  firms  m  the  country,  and  in  the  past  it  has  made 
interesting  experiments  in  connection  with  labour  which  should  prove 
advantageous  to  it  in  the  strenuous  times  which  are  in  front  of  us. 
We  recommend  our  readers  to  peruse  the  abstract  of  his  speech  which 
we  give  in  another  column. 

We  think  that  the  following  extract  from  a 
letter  b}'^  Mr.  Sidney  O.  Stephenson,  published  in 
the   "  Worthing    Gazette,"    reveals    a    state   of 

mind  which  we  trust  is  not  common  in  gas  circles  at  the  present 

time.     The  italics  are  ours  : — 

In  your  current  issue  I  notice  a  paragraph  to  the  effect  that  clectrij 
light  is  to  be  installed  at  the  Grange  at  a  cost  of  foS.  lOs.,  and  ap])ealing 
for  contrib'.itions  towards  the  cost.  '  It  is  a  little  item  whicji  is  peculiarly 
indicative  of  the  indifference  displayed  by  the  country  generally  towards 
the  seriousnc  ;=s  of  the  war  in  which  we  are  committed  to  fight  for  our  very 
existence  asi  an  independent  na-tion. 

The  big  toll  in  the  v/astage  of  our  men's  lives  was  in  the  main  due  tb 
the  want  of  high  explosive  shells.  The  high  explosive  is  tri-nitro-toluol. 
The  great  source  of  toluol  is  coal,  and  it  is  obtained  from  coal  by  destruc- 
tive distillation.  Two  industries  are  carrying  out  this  work  :  (a)  The 
coke  ovens,  and  (b)  the  gas  works,  the  latter  being  the  greater. 

Now,  both  these  industries  are  carrying  out  this  work  for  the  Govern- 
ment loyally  and  well,  and  not  only  doing  it  without  profit,  but  at  a 
distinct  loss  to  themselves.  The  yjosition  is  this,  that  wc  have  not  only 
got  to  keep  our  own  army  supplied,  but  tho.^e  of  our  Allies  as  well. 

Everi/  inslnllntifm  nf  elcctrlcili/  at  the  present  tiiue,  if  it  is  displaeinq  qns, 
lias  to  he  paid  for  in  the  ftloofl  anil  lives  oj'  our  soldiers  and  those  of  our  Allies. 
I.ncide)it(dhj.  it  is  prolontjine/  the  tear  and  ke.npin<]  up  the  indebtedness  and 
taxation  of  the  country. 

The  (Jovernm(>nt  have  already  spoken  out  and  given  good  advice,  but 


'  The  Necessity  • 
of  Gas." 


I  fear  they  do  not  speak  with  a  loud  enough  voice.  They  have  asked 
through  the  Press  and  otherwise  fcr  the  use  of  gas  as  far  as  jx^rKible,  to 
enable  them  to  obtain  the  toluol  they  require.  They  have, ask. d  tb^t 
money  should  not  be  spent  on  luxuires.  and  that  money  should  not  fc 
.spent  which  will  go  out  of  the  country  if  it  can  be  avoided.  "  '; 

Now,  let  us  see  how  this  aelvice  is  regarded  in  the  case  of  the  Grange^ 
The  installation  of  electricity  is  obviously  a  luxury,  for  it  could  have  been 
done  without  quite  conveniently  till  after  the  war,  and,  thirdly,  a  large 
portion  of  the  money  so  spent  of  necesrsity  goes  abroad.  And  subscrip- 
tions are  asked  for  this  purpose.  Sunly  there  are  many  worthier  objects 
to  subscribe  to  just  now.  Anel  the  irony  of  it  is  that  the  Grange- is  at 
present  a  convalescent  home  for  wounded  soldiers. 

Mr  Stephenson  is  the  manager  of  the  W^orthing  gas  undertaking, 
though  he  does  not  sign  himself  as  such.  Does  the  British  Com- 
mercial Gas  Association  approve  of  this  sort  of  thing  ? 


Public 

Lighting 

Contracts. 


The  judicial  decision  in  the  recent  case  of  the 
Leiston  Gas  Company  again.st  the  Leiston-cum- 
Sizewell  Urban  District  Council  was  referred 
to  at  the  recent  meeting  of  the  Association  of 
Municipal  Corporations,  and  the  matter  was  referred  to  the  Law 
Committee  for  further  consideration,  with  instructions  to  take  such 
steps  on  behalf  of  the  Association  as  it  might  deem  advisable  in  the 
interests  of  Councils  which  are  parties  to  similar  agreements,  in- 
cluding, if  practicable,  an  appeal  against  the  decision  in  the  case 
referred  to. 


Trade  after 
the  War. 


Various  questions  connected  with  trade  after 
the  war  were  discussed  at  the  meeting  of  the 
Association  of  Chambers  of  Commerce  of  the 
United  Kingdom,  which  commenced  on  Tuesday,  and  notices  of 
resolutions  had  been  given  urging  the  Government  (1)  to  establish 
a  department  of  commerce  and  industry  anel  to  appoint  a  Minister 
of  Commerce  with  Cabinet  rank  ;  (2)  to  consult  the  Dominions  on 
the  trade  problems  arising  from  the  war  and  the  regulation  of  trade 
relation,  with  enemy  countries  ;  (3)  to  inquii'e  into  the  desirability 
of  protecting  those  industries  in  the  coimtry  which  since  the  beginning 
of  the  war  have  been  engaged  in  the  manufacture  of  articles  formerly 
made  in  enemy  countries  ;  (4)  to  consider  the  question  of  reciprocal 
trading  relations  between  all  parts  of  the  British  Empire  and  Allied 
comitries,  with  favourable  treatment  for  neutrals,  and  to  render 
impossible  a  return  to  pre-war  conditions  with  the  enemy  ;  (5)  to 
reorganise  the  consular  service  with  the  view  of  providing  better 
facilities  for  the  maintenance  and  expansion  of  the  trade  of  the 
Empire  ;  (6)  to  consider  the  present  banking  system  m  this  country 
.with  the  view  of  ascertaining  whether  steps  can  be  taken  further  to 
encourage  industrial  enterprise.  The  resolutions  were  carried  with 
some  slight  amendments. 

In  this  connection  the  speech  delivered  by  the  Chancellor  of  the 
Exchequer  (Mr.  R.  McKenna)  at  the  lunchecn  given  by  the  Association 
on  Tuesday  is  of  considerable  interest.  In  the  course  of  his  remarks  ho 
said  that  we  must  learn  by  the  experience  of  the  past.  We  had  seen  a 
nation  whi.h  in  profound  peace  planned,  prepared  for,  and  eventually 
provoked  war.  We  had  found  ourselves  dependent  on  that  nation  for 
many  essential  matters  of  our  owji  trade.  He  did  not  think  that  as  a 
nation,  whether  by  tb.e  individual  efforts  of  our  traders  or  with  the 
necessary  assistance  of  the  Government,  wc  ought  eve'-  to  allow  ourselves 
to  be  placed  in  that  position.  It  did  not  follow,  though  fade  may  be 
free,  that  the  help  of  the  Government  should  not  be  given  to  assist  our 
traders.  "  We  are  prepared,  and  we  have  already  shown  in  a  way  which 
I  am  not  yet  able  to  state  to  you  that  we  are  prepared,  to  give  the 
assistance  of  the  Government  to  the  development  of  foreign  trade  in 
order  to  ensure  that  those  rivals  who  arc  now  our  bitter  enemies  shall  not 
have  the  control  of  foreign  trade  which  they  have  enjoyed  in  the  past."" 
He  did  not  fear  that  the  spirit  and  resources  of  our  manufacturers  and 
merchants  and  bankers  would  fail  us.  In  the  past  there  has  been  some 
complaint  that  the  Government  had  not  given  the  assistance  in  distant 
parts  of  the  world  which  was  rendered  by  other  Governments  in  similar 
circumstances.  It  might  be  that  the  policy  which  was  risht  at  one  time 
was  not  right  at  another.  And  it  might  be  that  wc  had  to  learn  that  the 
policy  of  Government  assistance  became  necessary  to  procure  the  develop- 
*ment  of  what  might  be  called  the  master  trades  and  to  secure  the  exten- 
sion of  onr  commercial  influence  through  neutrnl  countriesk 
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IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

From  Feb.  21,  191G,  to  Feb.  28,  1916. 


In  view  of  tho  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  [See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Folkestone. — France:  Elec.  glow  lamps,  5  pkgs. ;  unenumerated,  22  pkgs. 

Grimsby. — Denmark:  Carbon  electrodes,  75  pkgs. 

Liverpool. — U.S.A.:  Electrodes,  160  pkgs. 

London.— i/-S./4.  .•  Elec.  machinery,  £1.740;  carbon  candles,  £283:  elec.  lamps. 
£2,452;  batterie?,  £1,719;  wire  and  cable,  £6;  unenumerated. £3,245— IbO pkgs.  Holland: 
Elec.  lamps,  £4,173— 72  pkgs. :  elec.  wire  and  cable,  £670  ;  elec.  machinery,  £190.  France: 
Carbon  candles',  £283;  unenumerated,  £36.  Switzerland:  Carbon  candles,  £531  unenu- 
merated, £536.'  Italy:  Wire  and  cable,  £2,201  pkgs.  Japan:  Unenumerated,  £185. 
Sweden:  Unenumerated,  £363. 

Southampton.— F/a«cj.-  Unenumerated,  40  pkgs. 

EXPORTS 

To  Au3TRALASi.«i.--/)McWa«<^'  Elec.  machinery,  £33;  unenumerated.  £298.  Mel- 
bourne: Wire  and  cable,  £1,537  ;  elec.  machinery,  £435  ;  unenumerated,  £3,380.  Sydney- 
Elec.  machinery,  £97;  telegraph  material,  £195 ;  unenumerated,  £662.  Wellington: 
Wire  and  cable,  £2,186;  elec.  machinery,  £130  ;  unenumerated,  £495.  Adelaide:  Elec. 
machinery,  £289;  unenumerated,  £359.  Perth:  Wire  and  cable,  £37 ;  unenumerated, 
£327.  Christchurch:  Wire  and  cable,  £52;  unenumerated,  £90.  Dunedin :  Wire  and 
cable,  £676-  unenumerated,  £158.  Lyttelton :  Elec.  machinery,  £150  ;  unenumerated, 
£154. 

Africa.— Durban :  Elec.  machinery,  £89;  wire  and  cable,  £2,001  ;  unenumerated, 
£l,25o.  Cape  Town  :  Submarine  telegraph  cable,  £600  ;  unenumerated,  £2,219.  Port 
Elizabeth:  Unenumerated,  £289.  Beira:  Unenumerated,  £82.  East  London :  Wire  and 
cible,£20;  elec.  machinery, £120  ;  unenumerated,  £78.     Mombasa:  Unenumerated,  £19. 

South  and  Central  America. — Buenos  Ayres:  Wire  and  cable,  £1,244  ;  elec.  machi- 
nery, £4,495  :  telegraph  material,  £29;  unenumerated,  £766.  Monte  Video:  Unenu- 
merated, £58.  Rio  de  Janeiro:  Unenumerated,  £31.  Petotas :  Wire  and  cable,  £29. 
Santos:  Unenumerated,  £56.    Bahia :  Unenumerated,  £32. 

Holland.-  Amsterdam  :  Unenumerated,  £52. 

RussiK.-  Petro^rad :   Elec.  machinery,  £257  ;  unenumerated,  £307. 

V.S.A.~New  York:  Unenumerated,  £117. 

Gibraltar.  -  Telegraph  material, £75. 

^zwvz.  Alexandria:  Telegraph  material.  £143;  unenumerated,  £228.  Aden: 
Telegraph  material, £21  ;   unenumerated.  £10.     Suez:  Unenumerated,  £37. 

West  Indies.— Bariarfoi  .•  Unenumerated,  £44.      Dominica:  Telegraph  material, £73. 

India.  Ceylon,  Indo-China  and  Straits  Settlements.  -Bowiay  .■  Elec.  machinery, 
£42;  wire  and  cable,  £751  ;  unenumerated.  £1,194.  Calcutta:  Elec.  machinery,  £42  ; 
wire  and  cible,  £1,210  ;  unenumerated,  £558.  Singapore:  Elec.  machinery.  £25  :  un- 
enumerated, £258.  Ceylon:  Unenumerated,  £59.  Madras:  Elec.  machinery.  £780; 
unenumerated,  £55.  Karachi:  Elec.  machinery,  £170;  unenumerated.  £336.  Kilin- 
dini :  Telegraph  material,  £21  ;   unenumerated,  £10.     Bankok:  Unenumerated,  £425. 

C»iNfk.— Shanghai :  Unenumerated.  £451.    Hongkong:  Unenumerated,  £50. 

Japan.  —  Tokio :  Unenumerated,  £547. 

France.- Par; J.-  Unenumerated,  £730.  Bordeaux:  Elec.  machinery.  £50;  un- 
enumerated. £90.  Boulogne:  Unenumerated, £2,454.  Marseilles:  Unenumerated, £976. 
Rouen:  Unenumerated,  £164.     Treporl :   Elec.  machinery,  £2,029. 

Dutch  Guiana.-  -Para  Maribo:  Wire  and  cable.  £151. 

SwEDEn.  -Stockholm  :   Unenumerated,  £170.     Landskrona  :   Unenumerated.  £93. 

S'JUTH  Sea  Islands.  Fiji:  Telegraph  material,  £136;  wire  cable,  £13;  unenu- 
merated, £81 

Norway.  -Christiana:  Unenumerated.  £170.     Trondhiem :  Unenumerated.  £275. 

Malta.—  Elec.  machinery,  £27. 

PomuGAi..— Lisbon  :  Wire  and  cable.  £72  ;  unenumerated,  £512. 

Italy.-  Genoa :  Unenumerated.  £142. 

5vK\u.-- Bilbao:   Unenumerated.  £101.     Cadiz:   Unenunr.eraled.  £17. 

PoRTMAn?YN.    Telegraph  material.  £1 11. 

FOREIGN  GOODS  (duty  pai<l  and  free). 

Melbourne:  Unenumerated.  £541.  New  York:  Unenumerated,  £128.  Bombay: 
Unenumerated.  £381.  Perth:  Unenumerated.  £91.  Bankok-  Unenumerated.  £188 
Barbados:  Unenumerated,  £22.  Cap:  Town :  Unenumerated.  £33.  Lisbon:  Unenu- 
merated. £420.  Singapore:  Unenumerated.  £29.  Boulogne:  Unenumerated,  £13. 
Port  Elizabeth:  Unenumerated,  £11.  Sydney:  Unenumerated,  £150.  Wellington: 
Unenumerated.  £25. 

IN    TRANSIT. 

Bombay:  Elec.  Lamp-,  £376.  Karachi:  Elec.  lampr,  £105.  New  Plymouth:  Eleci 
clow  Lamps,  £860. 

NoTK. — The  lar>;o  number  of  itemw  in  these  oflicial  rot  urns  undoritiic 
nii.sloadiiig   headini;    "  unonuntorafod  "   relate    to  what   is  dcscrihod   n 
"  electrical  good.s  ""  and  "('jcctrical  mat<'rial.M." 


BUSINESS  NOTICES. 

Mr.  .1.  Mi.rlin  I'.hiir.  t'ii^;iiit<r  iiiid  niMnulactiircrr.'  n»|)n".cnt,'itivc. 
hfts  reninved  toCenfrjil  Mouse.  Kinn.sw.iy.  I/indin,  W.C. 

Electrical  Apparatus  tor  Sale.  Me.-isrs.  Iwnthn!  A  ('«».  ndvertite 
for  .sale  a  siik'.II  elrctrie  nuigv  and  an  elcetrie  ovon.  Inith  for  2^0-vnlt 
eireuils. 

Increase  of  Prices.-  Tho  Henjamin  Elortric  (Ltd.).  l.\.^UcHobor\ 
avcmio.    l/»ii(|(in.    K.C.  notify   tliat.  owin^;  to  further  incrt.Tsos  in 
ooNts  of  raw  niaterir.l.   partitidariy  nietal.   they  an*  eont|M-llod   to 
ineroa«o  tho  ndvanrra  in  tho  li.st«  of  rortain  of  their  linos  or  from 
March  1. 

On  cnlnli»j{uc  Xon.  2  to  lU  and  4<M)  to  f»|(»  inohisive.  .iO  p:  -  "vnt.  insi,  nd 
of  2rt  ppr  cent,  increase.  On  other  niindH-rn  an  inrn-ano  fmm  2t)  to  2.'>  jx  r 
oont.  is  nmde.  except  m  repardto  No.s.M.lll  to8.244.oM  which  the  incmis, 
is  X\\  jxT  rent,  instrad  of  2(t  jier  «>nt.  On  other  pricvs  not  set  ontjiu 
the  Motiei'  the  exinlina  rates  will  apply. 


BANKRUPTCIES,  LIQUIDATIONS,  &c. 

In  the  bankruptcy  of  Geo.  J.  T.  J.  Parfitt,  consulting  electrical 
engineer,  of  Keynsham,  application  was  made  at  Bristol  Bankruptcy 
Court  on  Friday  last  for  the  discharge  of  the  bankrupt. 

The  Official  Receiver  stated  that  the  liabilities  expected  to  rank  would 
])robably  amount  to  £.3,119.  Is.  Id.,  and  assets  had  realised  £97.  6s.  Id. 
l-'ailu'-e  attributed  to  giving  guarantees  for  the  Bristol  International 
Exhibition  and  to  loss  of  business  caused  by  the  war.  The  discha're 
was  granted,  subject  to  two  years"  suspension. 

A  meeting  to  receive  an  account  of  the  winding  up  of  the  Renew 
?^lectric  Lamp  Co.  will  be  held  at  ti.  Old  Jewrv,  London,  E.C.,  on 
March  29. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Bolton. — The  electricity  dc}  artn;ent  has  received  several  apj)lic:'.- 
tious  for  electric  current  for  jjower,  and  it  has  been  decided  to  ap]*oint 
a  special  committee  to  confer  with  the  Finance  Committee  on  the 
(juestion  of  capital  expenditure  involved. 

Eri(]iington. — The  L.C!.  Board  have  refused  to  sanction  the  pro- 
l)osal  of  the  Council  to  erect  a  refuse  destructor  on  a  site  adjacent  to 
the  electricity  works. 

Heston  and  Isleworth. — Applicf.ticn  hr.s  been  made  to  the  L.G. 
Bo;  rd  l)v  the  Council  for  sf,nction  to  borrow  £175  for  main  extensions. 

Ipswich. — The  L.G.  Bc.ird  have  sanctioned  the  borrowing  of  £3,100 
for  coal-handling  plant. 

Leigh  (Lanes). — The  Council  have  applied  to  the  L.G.  Board  for 
.s.".nction  to  borrow  £18,300  for  extensions  of  the  electric  supply 
undertaking      £(J5.713  hr.s  already  been  exjjended  on  the  works. 

Luton. — It  was  reported  at  the  last  meeting  of  the  Council  that 
the  L.(;.  Board  had  sanctioned  the  u.se  of  a  part  of  the  highways 
depot  as  a  site  for  a  new  cooling  tower,  r.nd  had  r.lso  authorised  the 
borrowing  of  £30,327  for  electricity  sup])ly  purjwse.s. 

The  clcctrijal  cngincc"  (M".  \V.  h.  Cooke)  fciKjrtcd  that  since  .Jan.  C 
1.1 8.'}. 219  units  had  been  generated  for  general  .supply  and  20.66.5  units 
for  traction,  and  the  eejuivalent  of  478  8  c.p.  lamps,  four  motors  of 
7,J  II. p.,  and  7  kw.  in  heating  connected,  making  a  total  of  1.8fl!t  consumer.^; 
with  71.164  lamps.  LlO.^i  nK)tors  of  6.341  i  H.r.  and  1.528J  kw.  in  heating. 
The  units  gene''ate<l  for  g(  neral  supply  showt  d  an  ine-ease  of  .")4  jxr  cent. 
ovc"  tile  lUiniber  generatid  during  the  corresponding  ])eriod  of  1!»1."».  and 
that  tlicre  a c  at  present  ap|)lications  in  for  over  4,SU7  additi<inal  lamps, 
6.57  H.p.  in  motor:;  and  .575  kw.  in  heating. 

Stirling.  The  Secretary  for  Scotland  has  authorised  the  borrowing 
of  ;i  further  sum  of  £3,000  for  the  electric  supply  undert;'.king.  The 
Council  have  decided  to  borrow  £1,000  for  urgent  extensions. 

Woolwich.  In  regr.rd  to  the  Borough  Council's  ;,pplicr.tion  for  a 
iui.'i  ui  £.{,()22  for  mr-ins,  tran-sformers,  switchger.r,  &c.,  the  Finance 
Committee  of  the  L.C.C.  has  agreed  to  recommend  sanction  to  the 
borrow  ing  of  £3.2U0  only,  subject  to  Tre;  sury  ivpprovai. 

The  Borough  Council  has  now  decided  to  accept  the  reduced  sanction, 
and  to  charge  the  £332  to  revenue  (special  expenses)  account. 

ilr.  E.  VV.  .Martin,  assistant  distribution  engineer,  is  to  be  promoted  to 
the  position  of  distribution  engineer,  at  a  eoinmoncing  salary  of  £!"(•  a 
year.  Tho  salary  of  .Mr.  Penning,  deputy  electrical  engineer,  has  been 
incrested  to  £2."i<i  a  year. 

GENERAL. 

Bingley.  At  the  last  meeting  of  the  Council  the  Electricity  ;.nd 
Tramways  Committee  re(om mended  that  the  (piestion  of  increasing 
the  price  of  curri'iit  for  lighting  he  deferred  for  12  numthF. 

An  ani<ndment  was  moved  that  the  charge  for  clietrical  energy  he 
increased  by  Ul.  ]»er  \init  for  both  power  and  lighting.  On  a  vot^  tx  ing 
taken  an  eipial  ntiiulxT  of  meBilx>.'s  voted  for  and  against  the  amendment 
and  as  tin-  ('liairman  gave  his  casting  \ote  against  it.  the  amendment  was 
lost. 

Blackpool.  The  output  of  electrical  energ\-  during  .T.-.,nur.ry  wm 
131.I2."»  units,  an  intrt^vse  of  213  units. 

I.ast  umuth  the  output  for  ligl.tiug  was  only  2,(HKI  units,  com|ian  d 
with  l.'i.StiS  units  in  .January,  lillo.  There  have  lxH?n  214newconKMmeis 
during  the  last  10  months. 

Kingstown.^ — .\n  inqttiry  was  held  here  la.st  week  into  the  appli- 
eatiem  of  the  Couitcil  for  sanction  to  Ixirrow  £f>.(XXt  for  paying  the 
aimmnt  of  the  arbitrator's  award  and  costs  connoctoel  with  the 
transfer  of  the  tuulortaking  authorised  l»v  the  Electric  Lighting  Order 
of  I'.tU. 

There  was  no  op|iositiou.  auil  .Mr.  V.  O'C.  White,  wlio  api>e*td  feir  tho 
t'ounoil.  »aid  tluTc  were  xptcial  elauxes  in  tho  Act,  which  was  owin^  to 
the  fact  that  the  provisional  order  was  promoted  by  a  con>|»«ny.  the 
Dublin  A  ."^Muthern  Districts  Kleetric  Supply  Co..  and  not  by  the  Kings- 
town  Crbnu  Council.      Ii    was  agreed   that    tho   jnclortaking  should   tte 
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transferred  within  a  certain  time  at  a  sum  to  bo  ascertained.  The  parties 
did  not  agree  to  the  sum  to  be  paid  for  the  undertaking?,  and  it  went  before 
an  arbitrator,  who  made  an  award.  The  Council  had  to  raise  the  money 
to  j)ay  tli(>  amount  of  the  award,  and  it  was  to  pay  off  that  loan  that  the 
Council  made  the  (resent  application. 

Leeds. — At  the  meeting  of  the  City  (,'ouncil  on  Wednesdr-y  it  was 
decided  to  increase  by  10  per  cent,  the  charges  for  the  supply  of  elec- 
tricity as  from  the  .Hist  inst. 

London  Electricity  Supply  Charges.— The  Charing  Cross,  West  End 
&  ('ity  Electricit}'  Supply  Co.  have  applied  to  the  Board  of  Trade  for 
their  consent  to  an  increase  of  10  per  cent,  on  the  charges  for  lighting 
during  the  period  of  the  war  and  for  12  months  afterwards  or  for  such 
period  as  the  Board  may  determine. 

Salford. — The  Council  have  applied  for  sanction  to  a  loan  of  £2,016 
for  the  electric  supply  department. 

Surbiton. — At  the  last  meeting  of  the  Council  it  was  reported  that 
the  transfer  of  the  electricity  undertaking  to  Callender's  Cable  & 
Construction  Co.  had  been  completed. 

The  purchase  money  (£51,732.  Is.  lOd.)  will  bs  paid  in  instalments  as 
set  01 1  in  the  schedule  to  the  agreement,  and  already  the  Council  has 
.veceivtd  a  cheque  for  £4,100.  14s.  7d.,  representing  the  previous  losses 
on  t!i'j  undertaking,  interest  to  date,  instalment  of  purchase  money,  &j. 


LIGHTING  &  POWER  NOTES. 


Asylum  Lighting. — At  the  last  meeting  of  the  Joint  Committee 
of  the  Richmond  (Dublin)  Asylum.,  it  was  stated  that  the  cost  of 
electric  lighting  for  1915,  compared  with  the  cost  of  gas  lighting  in 
1911,  showed  a  saving  of  £798,  or  practically  50  per  cent. 

The  Committee's  report  stated  that  the  saving  was  really  much  greater 
than  the  figures  showed,  because  since  1911  new  ranges  of  buildings  had 
been  completed  and  occupied,  a  bakery  had  been  erected  and  the  lighting 
and  power  for  same  was  included  in  the  1915  cost.  Fifteen  new  cottages 
had  also  been  erected  and  the  Finance  Committee  were  pleased  to  report 
such  substantial  economy. 

Eellingham. — The  Rural  Council  have  approved  of  an  electric 
lighting  scheme  for  the  village. 

Electric  Lighting  in  Trains. — At  the  recent  meeting  of  the  Cale- 
donian Railway  Co.  the  chairm.an.  Sir  Charles  Renshaw,  referred  to 
the  (iretnPv  Creen  disaster,  and  said  the  company  was  continuing  to 
tit  electric  lighting  into  all  their  new  carriage  stock,  and  to  provide 
tools  and  appliances  for  extinguishing  fires  that  might  break  out  in  a 
wrecked  train. 

At  the  meeting  of  the  North  Eastern  Railway  Co.  the  chairman 
(Lord  Knaresbrough)  referred  to  the  recent  Jarrow  accident,  and  to 
the  suggestion  of  the  jury  that  the  use  of  gas  on  trains  was  dan- 
gerous and  ought  to  be  discontinued. 

He  said  the  question  of  carriage  lighting  had  on  several  occasions 
engaged  the  attention  of  the  directors  during  the  last  few  years,  and  all 
new  stock,  as  well  as  East  Coast  joint  stock,  had  been  fitted  with  electric 
light.  At  the  same  time,  schemes  had  been  approved  for  reducing  the 
number  of  gas  cylinders  on  much  of  the  existing  stock,  and  by  strengthen- 
ing the  cylinders  and  improving  their  position,  reducing  the  risk  of  fire 
as  far  as  possible.  The  question  of  taking  further  steps  in  that  direction 
was  under  the  consideration  of  the  board  when  the  war  broke  out,  when 
in  view  of  the  depletion  of  their  staff,  it  was  postponed.  The  whole 
question  would  be  carefully  considered  in  the  light  of  the  evidence  given 
in  connection  with  the  accident. 

Maidstone. — It  has  been  decided  to  reduce  the  price  of  electrical 
energy  for  heating  to  Id.  per  unit  from  April  1. 

Public  Lighting  Contracts. — At  the  last  meeting  of  Barton-on- 
Humber  Council  it  wa,s  reported  that  though  the  public  electric  lamps 
had  not  been  lit  for  a  long  time  the  local  electric  supply  compp.ny  had 
sent  in  a  bill  for  £140  for  a  half-year's  lighting. 

Last  month  the  Council  offered  to  pay  50  per  cent,  of  the  amount,  but 
the  company  refused,  and  demanded  90  per  cent.,  threatening  proceedings. 
It  was  now  decided  to  appeal  to  the  L.G.  Board  for  advice  and  to  ask 
that  legislation  be  introduced  to  deal  with  such  cases. 

Skibbereen  (Cork). — The  Urban  Council  has  announced  that  it  will 
give  every  facility  for  the  introduction  of  electric  lighting  in  the  town. 

Stoke-on-Trent. — At  the  last  meeting  of  the  Electricity  Supply 
Committee,  Aid.  Leese  referred  to  the  fact  that  some  consumers 
had  got  an  idea  that  they  could  do  anything  they  liked  with  regard 
to  the  electric  light  fittings  in  their  premises,  and  that  they  could 
alter  them  if  they  chose. 

He  said  he  wanted  it  known  by  everybody  that  the  Committee  would 
take  the  matter  into  court  if  it  occurred  any  morj.  Anyone  wishing  to 
alter  their  lighting  arrangements  must  give  notice  to  the  department  of 
what  they  wished  to  do,  because  some  of  them  had  rnade  alterations,  and 
when  the  department  had  the  matter  brought  to  their  notice  they  had 
found  things  totally  wrong. 


TRACTION   NOTES. 


Belfast.  At  the  meeting  of  the  Tramways  and  Electricity  Com- 
mittee on  Monday  it  was  announced  that  Mr.  A.  Xance  would 
retire  from  the  general  management  of  the  Corjxjration  Tramwaj's, 
but  would  be  appointed  cnnsulting  engineer  to  the  undertaking  at 
£500  a  year. 

Birmingham. — Owing  to  a  shortage  of  motonnen  the  general 
maniger  (Mr.  A.  Baker)  has  been  asked  to  refjort  ujxjn  the  success 
of  trailer-cars  in  the  London  area. 

Interruptions  of  the  Coi  poration  tramway  service  took  pla^e  on  Mon- 
day. The  first  sto[)))a<<('  was  of  al«»ut  an  hours  rliirat'on.  The  supply 
of  current  from  Sunmier-iane  generating  station  faile'l  at  five  minut;:; 
to  three  in  the  afternoon,  and  was  not  resumed  until  alx»ut  four  ocloek. 
Shortly  after  half -past  four  there  was  another  failure  of  current  for  a  licait 
half  an  hour.  The  official  explanation  of  the  Klectricit:/  Muyiply  Com- 
mittee was  that,  owinw  to  the  bad  weather  of  the  last  fev.-  rlays,  the  .supply 
of  coal  had  been  seriously  cu'-failed.  In  <:>onsequcnc/  i  •  coal  stocks  had 
been  ])!acticaliy  exhausted,  and  until  adequate  deliv,.ries  of  fuel  were 
received  it  would  be  neces.sary  to  discontinue  the  supply  of  electricity 
until  lufficient  coal  had  been  accumulat'.d  to  enable  th-  f-ujtply  to  bo 
resTinud. 

Blackpool. — It  is  jjioposed  to  discontinue  the  parcels  express 
service  on  the  tramways  after  April  1,  as  the  year's  experiment  has 
not  proved  successful. 

Electric  Traction  on  Suburban  Railways.— At  the  recent  meeting 
of  the  L.  &  N.W.  Railway  Co.  the  chairman  (Sir  O.  Ciaughton,  Bart.) 
stated  that  during  the  past  year  they  had  expended  £832,402  on 
capitpol  account.  -.  - 

This  sum  ii.'ih.dcd  £143,500  advanced  to  the  London  Electric  Railway 
Co.  as  part  of  the  £1,000,000  which  they  agreed  to  lend  that  company 
in  connection  with  the  construction  of  the  new  extension  of  their  line 
from  Paddington  to  Queen's  Park,  the  total  amount  at  present  advanced 
being  £642,416.  Of  the  total  amount  expended  on  capital  account 
£651,625  was  in  connection  with  the  Euston  &  Watford  Electric  Railway. 
The  further  amount  estimated  to  be  expended  this  year  was  £928,000,  of 
which  £630,000  was  in  connection  with  that  railway.  The  extension  of  the 
Bakerloo  Tube  to  Queen's  Park  was  opened  in  February  of  last  year,  and, 
pending  the  opening  of  the  through  route  to  Watford,  arrangements  were 
made  whereby  certain  of  the  tube  trains  had,  .?ince  May  last,  run  through 
from  Queen's  Park  to  Willesden,  where  connection  was  made  with  main 
line  and  local  l/)ndon  (^'  North-Weatern  trains. 

At  the  meeting  of  the  L.  &  S.W.  Railway  C'o.  last  week.  Sir  W. 
Wyndham  Portal,  Bart,  (who  presided),  stated  that  the  total  net 
revenue  was  only  £2,000  less  than  in  1914. 

As  the  J-  per  cent,  'xduction  in  the  ordinary  dividend  meant  £18.000. 
they  had  a  surplus  of  £7,000  to  add  to  the  balance  carried  forward.  On 
the  electrification  of  their  submban  :^ervices,  up  to  the  end  of  last  year 
they  liad  spent  £970,000.  Owing  to  the  war  progress  had  been  very  slow, 
and  it  was  not  until  October  last  that  they  had  been  able  to  start  the 
section  of  the  line  from  Waterloo  to  Wimbkilon  via  East  Putney.  A 
month  ago  they  opened  the  '"  roundabout  '  service  via  Rielmiond  an.l 
Kingston  and  the  Shepperton  line,  and  early  in  March  the  service  to  and 
from  Hounslow  would  l)e  commenced.  There  only  remained  the  ser\'icc 
to  Hampton  Court  and  Claygate,  completing  the  whole  of  the  scheme 
they  had  in  hand.  The  contri;'  tors  supplying  the  generating  machineiy 
for  the  power  house  were  unfortunately  very  much  behindhand,  so  that 
another  three  or  four  months  might  elapse  before  they  would  be  able  to 
electrify  the  last  two  remaining  services.  The  delay  in  the  completion 
of  the  power  house  had  caused  them  to  conduct  their  work  under  very 
serious  difficulties,  and  one  of  the  results  was  that  they  were  getting  a 
certain  amount  of  overcrowding  in  the  electric  trains  on  the  "rounda- 
bout "  services  <luring  the  moining  and  evening  rush  hours.  It  was 
early  to  give  any  figures,  hut,  comi)arini;  the  week  just  prior  to  the 
opening  of  the  "  roundabout  ""  electric  with  *..e  second  week  after  the 
service  commenced,  there  was  shown  an  increase  of  no  less  than  1(>  ^kt 
cent,  in  the  bookings.  He  thought  that  was  a  happy  augary  for  tho 
ultimate  succcts  of  their  new  system. 

At  the  meeting  of  the  North  London  Railway  Co.  Last  week  the 
chairman  (Lord  Rathmore)  said  that,  owing  to  advoi-se  circumstances 
the  hG;)es  which  had  been  exjjressed  in  regard  to  the  electrification  of 
the  line  had  not  yet  been  realised. 

The  electrification  wa>i  part  of  tlie  greater  rchenie  for  the  electrification 
of  the  London  &  North  Western  suburban  lines,  and  the  directors  of  the 
London  &  North  Western  Co.  were  keenly  desirous  to  commence  the 
service  as  soon  as  poFsible.  Owing  to  ditficultie*  which  were  still  being 
experienced  with  regard  to  obtaining  electvica!  plant  and  a'so  with 
respect  to  technical  labour,  difficulties  due  principally  to  the  war,  they 
were  at  present  unable  to  fix  a  date  when  it  would  be  possible  to  run  a 
through  service  of  electric  trains  between  Watford  and  Broatl-street.  It 
was  hoped,  however,  by  Sept.  next  to  work  the  present  service  between 
Broad-street  and  Kew  and  Richmond  bj-  means  of  electric  trains,  but 
probably  not  the  more  frequent  service  tliey  intended  ultimately  to  supply. 

At  the  meeting  of  the  London,  Brighton  &  South  Coast  Railway  Co. 
last  week  the  chairman  (the  Earl  of  Bessboroush).  in  moving  the  adoption 
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of  the  report,  said  the  main  item  of  capital  expenditure  last  year  was  the 
sum  sprnt  on  the  equipment  of  the  suburban  lines  for  electric  traction. 
The  war  necessitated  a  tcm])0"a".v  suspension  of  part  of  that  work,  as  well 
as  certain  reari'angcmcnts  with  the  contractors,  which  would  liave  the 
effect  of  prolonging  the  period  within  which  the  work  was  to  have  been 
com])k'tcd.  They  were  now,  however,  steadily  proceeding  with  it  in  tlie 
hope  that  when  normal  conditions  returned  the  scheme  to  which  the  pro- 
prietors had  given  their  approval  might  be  sufficientlj'  far  advanced  to 
enable  them  to  obtain  at  once  some  part,  at  any  rate,  of  the  benefit  they 
hod  evc-y  reason  to  expect.  While  on  the  subject  of  electricfiation.  he 
v.C'i'Ifl  like  to  say  that  the  existing  serviees  were  working  most  satisfac- 
torily an<l  giving  excellent  results.  1-tecent  statistics  showed  that  last 
yea."  there  v/as  an  increase  in  the  number  of  fa-sengers  carried  by  those 
Kcrviccs  of  nearly  70  per  cent,  over  those  carried  in  the  last  j'ears  of  sttam 
traction,  and  since  their  inauguration  five  years  ago  over  40  millioDF 
more  passengers  had  been  (■a'-ri<d  by  them.  The  increase  still  con- 
tinued, as  was  demonstrated  V^y  the  fact  that  the  number  carried  last  year 
\va;'  IT)  p(  r  cent,  higlier  than  in  1914. 

Glasgow. — The  new  Clydebank  swing  bridge,  which  is  operated 
electrically  and  was  built  to  the  order  of  Glasgow  Corjioration  over 
the  Forth  and  C'lyde  canal  at  Kilbowie-road,  Clydebank,  was  forniully 
opened  on  the  Kith  ult.  It  is  proposed  to  extend  the  electric  tram- 
ways to  the  north  of  Clydebank,  as  provision  has  been  made  for  the 
running  of  electric  tramears  over  the  bridge. 

London  Electric  Railway  Act  (1913). — The  Board  of  Trade  have 
extended  the  period  limited  by  this  Act  for  the  compulsory  purchase 
of  lands,  &e.,  for  one  yeiir  from  Aug.  15.  1910. 

Tunnel  Haulage. — At  the  recent  meeting  of  the  North  Staffordshire 
R.iilway  Co.  the  chairman,  Mr.  Tonman  Moseley,  said  the  electric 
haulage  in  the  Hnreeastle  Tunnel  had  been  a  great  ini])rovement, 
the  tug  making  six  trijis  each  way  daily,  with  an  average  of  eight 
boats  in  tow. 


EMPIRE   NOTES. 


Australasia. — A  proclamation  issued  by  the  Australian  Common- 
wealth CJovernnient  on  Dec.  22,  1915,  jirohibits  the  importation  into 
the  Commonwcivlth  of  electric  or  magnetic  belts  or  any  belt,  or  any 
article  of  wearing  apparel,  or  article  for  toilet  use,  or  any  aii{)liance 
which  is  alleged  or  intended  to  produce  a  therajieutic  effect  by  electric 
or  magnetic  influences  or  by  the  presence  of  radio-active  elements. 

.Mr.  K.  .1.  N.  {"'riinki.  one  of  the  managing  directors  of  Warfturton, 
Franki  (Ltd.),  of  Sydney  and  .Melbourne,  bus  resigned  his  position,  and 
has  <ommeneed  jjraetiee  as  a  consulting  engineer  in  Sydney. 

IJundalu'ig  ((^i.c  nsland)  C!as  &  C^ke  t  o.  has  been  aiitlioriscd  to  supply 
el'cf  i'ily  foi  25  vea's  in  an  area  in  the  shire  of  \Vofiiigar>-a. 

Judge  Murray  (of  New  South  Wales)  has  been  appointed  by  the  Federal 
(Jovernment  as  a  I'.oyal  Commissioner  to  in<|uire  intothe  disiiute  between 
iMr.  .1.  (!.  Balsillie  and  Father  Shaw,  relating  to  their  resin-etivi-  wireless 
syst  ems. 

A  majority  of  the  ratepayers  of  Balaklava  (S.  .Australia)  have  recorded 
their  voles  in  favour  of  borrowing  £3,750  for  electric  lighting. 

India.  "Indian  Fngiiu'crinp "  says  Hangalore  .Municipal  Com- 
missioners hi'.ve  ad()]it(;d  a  pro|K)Hal  to  have  the  pumps  of  the  water 
works  driven  by  electricity  to  be  supplied  from  Cauvery  Falls  works. 

The  Hangnjure  fjty  (inniwny  sehetne  lifts  bci  ii  |><)Ht|Hined  in  conKHjucnee 
of  ihe  war  and  the   lilhcidty  of  inijxirting  i»lant. 

Tile  ejeet''ic  sipjiiy  sehcmc  of  Alliihabad  Munirijinl  H<iar  1  is  making 
good  icogress,  and  it  is  ho]M'd  the  work  u ill  be  cuniplct^d  by  the  nii<l<iie  of 
April. 

The  f'ouncil  of  Hegnuy  (Hahawalpur  StAt4)  Ims  dicidrd  to  irivc  the 
City  of  Halinwalpii''  a  supply  of  ileeti  jfity  for  ])»d)lie  and  priv«l«'  lightinir. 
Tlir  e()nt'net  for  lite  generating  ])lant  Uha  l>een  jtlne<  d  with  lialnier. 
Ij»v,  •■ie  iV  To. 

illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli^ 

m  FOREIGN   NOTES.  M 
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Argentina.  -  The  "  Review  of  the  Rivi-r  I'JHto  "  hhvh  »  now  olcrlrie 
|)ower  house  for  the  supjily  of  light  nnd  |M)wer  \v»>»  recent ly  innugu- 
r^'ted  ftt  Arebal  (I'rovinee  of  .'<ant«  Fe).  It  in  owned  bv  Srftor  .lulio 
Manly. 

Srftor  Cnndido  Deniaria  haw  Inen  Hiithori<>p<l  by  the  National  Govern- 
mt-nt   to  esialuish  nn  urb  '  i    ,    .   .     i    . 

iliHt'^iet  of  Pilni  (Provinri'  . 
of  ibi'  Socii  dnil  Cii  ii)> 

It  isstntid  timt  tli.  ^  .it<-  ('«>nipany.  of  T»i<  unian.  limls 

it--.  If  hi  a  (blVtrnlt  fiituntiou  owing  In  sliortngi-  of  water.  The  eom]>any 
htt»  i»ddn»s«<l  a  notn  to  th,.  Mimioipality  Btatiup  tha)  it  will  1h>  oblijn  ll 
to  Wvp  the  city  in  <Urki)rm>  «n|r««  thr  water  nMpiinMl  for  the  jiowcr 


station  be  forthcoming.  The  intendent  replies  Ihat  he  does  not  consider 
the  reason  adduced  by  the  company  a  sufficient  one  to  excuse  compliance 
V.  ith  the  obligations  of  the  contract,  as  it  "ovght  to  have  provided  for  the 
(  mergency  by  sinking  wells."  The  ilunicipality  owes  the  company 
.*<:jO0.000"m,n  (aboat  £2,600)  for  Ughting. 

Public  electric  supply  from  the  ijower  house  of  Messrs.  Barone  & 
Hamsa,  at  Concepcion  del  Tio  (Cordoba),  was  inaugurated  in  January, 
and  p:-ivatc  supph"  will  be  made  available  shortly. 

The  Municipality  of  Santiago  del  Estero  have  voted  8300,000  (aboui- 
£2ti.0O0)  for  a  pjwer  house  and  plant  for  the  public  supply  of  electric 
light  and  energy. 

Italy.- — An  American  consular  report  from  Bari  states  that  in  recent 
years  an  imjjortant  business  has  been  done  in  that  part  of  Italy  in 
electrical  appliances,  especially  motors  for  industrial  and  agricultural 
purposes,  electric  light  and  power  plants,  &c. 

T.'ie  greater  part  oi  the  machinery  and  equipment  was  supplied  by 
Oeiman  firms,  who  had  branches  in  Italy.  They  were  thus  in  a  pcsition 
to  furnisli  complete  plants,  and  if  repairs  were  required  thei""  engineers 
and  workmen  being  at  hand,  gave  them  an  advantage  over  .?omi>etitorE. 
It  is  stated  that  the  present  war  will  give  a  considerable  set-back  to 
German  trade  in  Italy,  and  an  interesting  field  seems  therefore  open  to 
enterprise,  and  deserves  careful  study. 

The  British  Embassy  at  Rome  reports  that  efforts  are  being  made  by 
the  Italian  Government  to  extend  as  far  as  possible  the  use  of  water- 
power  for  the  production  of  elect'-ical  energy  in  substitution  for  coal,  for 
the  supplies  of  which  Italj-  is  entirely  dependent  on  importation.  The 
price  of  imported  coal  is  up  to  an  almost  prohibitive  level.  On  Jan.  16 
a  decree  was  issued  authorising  the  Ministry  of  Finance  to  extend  con-- 
cessions  for  the  diversion  of  ])t)blic  v.ater  courses  by  motlifications  of 
existing  cuttings,  siphons,  plant,  &c.,  without  submitting  the  question 
to  technical  authorities  for  report,  provided  the  rights  of  third  parties 
are  respected.  A  further  decree  published  .Tan.  25  states  that  such 
concessions  can  be  granted  when  an  increased  diversion  of  water  is 
re(iuire<l  to  provide  power  for  munitions  factories,  electric  traction,  or 
other  ])ublic  services,  or  in  important  industrial  centres  threatemd  by 
shortage  of  coal  and  which  is  Likely  to  interfere  with  the  utilisation  of 
water  for  purposes  of  minor  importanee.  the  extension  maj-  still  be  made, 
under  obligation,  however,  to  famish  electric  power  in  substitution  for 
the  hydraulic  power  which  may  be  interfered  with  by  the  extension,  and 
al-;o  to  provide  the  machinery  necessary  for  transformation  ( f  power. 
Provision  is  also  m.ade  for  linking  up  different  plants.  Expropriations 
are  facilitated  by  granting  to  the  looal  Prefect  authority  to  declare  them  of 
])nblieutility.     Provi'^ion  is  also  made  for  electrification  of  State  railways. 

Japan. — It  is  stated  that  the  Japanese  Department  of  Communi- 
cations has  requested  hi  its  estimates  for  191  (i- 17  an  appropriation 
of  25,000,000  yen  (about  £2,-500,000)  for  extensions  of  the  telephone 
system  to  be  carried  out  duruig  five  years.  This,  however,  has  been 
reduced  to  15.000,000  yen,  of  which  .3,000,000  yen  is  appropriated 
for  1916-17. 


MISCELLANEOUS  NOTES. 


Customs  Decision. — It  has  been  decided  that  wireless  apjiaratus 
imported  for  use  on  vessels  owned  by  the  United  States  or  ojierated 
tinder  American  registry,  entered  and  installed  under  the  conditions 
prescribed  by  the  Secretary  of  the  Treasury,  can  be  imiwrted  into 
the  I'nited  States  of  America  duty  free. 

Tlic  Trini«la<l  and  Tol)ago  Legislative  Coimcil  recently  passi-d  a  resolu- 
tion fixing  the  following  duties  upon  imports:  Machinery  for  electric 
light  and  ]K)wer  plant  on  estates  or  mines  (and  parts  thereof  not  im]X)rt(d 
for  sale),  machinery  for  railways  and  tramways  on  estates  or  mines, 
ineludiiu!  rails  and  rolling  stock  (and  parts  thereof,  not  imjHirted  for  sale), 
if  admit te<l  as  such  by  tlu-  eolleetor  of  Customs,  21  jx-r  c^'nt.  a<l  val.  under 
iilluT  Ihe  preferential  or  general  tariff  (formerly  free);  motor  vehicles. 
iiUeiuUd  solely  for  agricult»u-al,  indu-^trial  or  trade  pur|X)t!es,  if  admitted 
as  such  by  the  collector  of  Customs  ;  passenger  cars  to  scat  10  or  more 
jiiTsons  and  vans  and  vagons  for  the  carriage  of  goods,  10  per  cent,  ad 
val.  under  tl<c  cen(  ral  nnd  S  ]>er  cent,  under  the  prefenutial  tariff  (for- 
nii  tly  £1(1  .'Old  £S(  aeh  un<ier  geP.  -al  and  ])referentia!  tariffs  res]>cetively). 

Prohibition  of  Exports.— On  Feb.  23  the  Privy  Council  resolved  that 
the  IVoelainjition  of  July  28.  1915,  regarding  the  prohibition  of  ex- 
ports be  anu>nded  as  follows  : — 

The  Ivn.ling  "  (n)  Pig  iron  containing  more  than  01  jx-r  cent,  of 
phosi^horus.  ineludiug  haematite  pie  iron  ;  (6)  oil  other  pig  iron  con- 
taining more  than  01  per  rent,  of  phosphorus  but  less  than  1-5  per  cent, 
of  silicon  tngeth*  r  with  less  than  00?)  ]ipr  cent,  of  sidphur  "  is  siibstitutc*' 
f-  latite  iiig  iron."  the  cxpojtation  of  whi  h  is  prohibite<l  to  all 

li  MS. 

Wills.— The  will  of  the  late  Mr.  Thomas  Pat ker,  consult  ingenginoor. 

I  '    and  the  estate  is  valued  at  £13.:}80  gross,  with 

II  ,  n:dty. 

VUv  late  (oj,  T.  R  Vickers.  C.B..  late  chairman  and  niauagins  ilirroVor 
of  ViclwTs  (Ltd.).  left  unscltleil  pro|n'rtv  of  t lie  value  of  £117.347.  the  uvl 
j>rr!»onalty  lieing  £1(M<.S00. 
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TENDERS    INVITED. 


mill! 


Varnish  Impregnating  Apparatus  and  Storage  Battery. 

The  Victorian  Railw;iy  Coiniiiissioners,  Spencer-street, 
.Melbourne,  ie(|uire  tenders  by  11  a.m.  April  19  for  the  supply 
and  erection  of  a  Complete  Plant  for  Impregnating  Electrice.l 
Apparatus  with  Insulating  Varnishes  and  Solid  Compounds. 
(Contra^it  No.  29,078.)  The  Commissioners  also  require  by  the 
same  date  tenders  for  the  supply  and  erection  of  a  1,000  Ampere- 
iiour  Storage  Battery.  (Contract  No.  29,743.)  Specifications, 
forms  of  tender,  &c.,  from  the  offices  of  the  Commissioners. 

Electrical  and  General  Stores. 

Belfast  Tramways  &  Electricity  Committee  invite  tenders 
for  the  supply  of  materials,  including  Mill  Furnishings,  Packings 
and  Asbestos  Goods,  Rubber  Goods,  Tools,  Ironmongery,  Steam, 
Gas  and  Water  Tubing  ;  Trolley  Wire,  Overhead  Line  Material 
and  Galvanised  Wires,  v.b.  Insulated  Cables  and  i.r.  Cables  and 
WMres,  Electrical  Accessories,  Lamps,  Carbons,  Carbon  Brushes, 
Bitumen,  Tape,  Joint  Box  Compound,  Fuse  Wires,  Troughing, 
Meters,  m.d.  Indicators,  &e.  Forms  of  tender  and  further 
particulars  from  the  city  electrical  engineer,  Mr.  T.  W.  Bloxam, 
East  Bridge-street,  Belfast,  and  tenders  must  be  lodged  with 
the  town  clerk,  Mr.  R.  Meyer,  City  Hall,  Belfast,  by  March  15. 

Pontypridd  Urban  Council  requii'e  tenders  by  March  13  for 
one  3'ear's  supply  of  Stores  and  Sundries,  including  Joint  Boxes, 
Service  Cut-outs,  Tramcar  and  Overhead  Equipment,  Cables, 
Wires,  Insulating  Materials,  &c.  Forms  of  tender,  from  the 
Engineer,  Generating  Station,  Treforest,  Pontypridd. 

Birkenhead  Corporation  require  tenders  by  March  9  for 
supply  and  laying  of  Cable,  and  two  Rotary  Converters,  with 
Switchgear.     Specifications  from  Borough  Electrical  Engineer. 

The  Metropolitan  Water  Board  want  tenders  by  11  a.m. 
March  7  for  supply  of  Electric  Lamps,  &c.  Forms  of  tender 
from  the  Chief  Engineer,  Savoy-street.  London,  W.C. 

Barrow  Corjjoration  require  tenders  by  noon  March  G  for 
one  j-ear's  sup2:)ly  of  Electrical  and  Engine-room  Stores,  Iron- 
monger}^  Oils,  &c.,  for  their  electricity  department.  Forms  of 
tender,  &c.,  from  the  Borough  Electrical  Engineer. 

Heston  and  Islewortii  Urban  Council  require  tenders  by 
March  11  for  one  year's  supply  of  Electric  Cables,  Troughing 
Boxes,  Electricity  Meters,  Sundry  Electrical  Goods,  Castings, 
Oils,  &c.  Forms  of  tender  from  the  Surveyor,  Council  House, 
Hounslow,  London,  W. 

Dover  Harbour  Board  require  tenders  by  March  9  for  3,  6  or 
12  months'  supply  of  Electric  Cables,  Electrical  Sundries, 
Tubing,  Asbestos  Packing,  Paints,  Oils,  &c.  Schedules,  &c., 
from  tne  Register  of  the  Harbour  Board,  Castle-street,  Dover. 

Bolton  Tramways  Committee  want  tenders  by  noon 
March  6  for  Overhead  Materials,  Castings,  Lamps,  Carbons, 
Insulating  Materials.     Specifications  from  General  Manager. 

Aberdare  Urban  Council  require  tenders  by  March  11  for 
one  year's  supply  of  Cables,  Meters,  Joint  Boxes,  Ironmongery. 
Paints,  Oils,  Electric  Lamps,  &c.  S^jecifications,  &c.,  from  the 
Manager,  Elec.  and  Tramways  Dept. 

DuNDALK  Urban  Coimcil  require  tenders  by  4  jj.m.  March  21 
for  12  months'  supply  of  Cables  and  Wires,  Incandescent  Lamps, 
Lighting  Accessories,  Meters,  &c.  Forms  of  tender,  &c.,  from 
the  Engineer  and  Manager,  Elec.  Works,  Dundalk. 

Tenders  arc  recpiired  by  first  post  March  15  for  one  j'ear's 
supply  of  Electrical  Goods  for  the  Cheshire  County  Asylum, 
Macclesfield.     Tender  forms  from  the  Clerk. 

The  Powell  Duffryn  Steam  Coal  Co.  require  tenders  by 
10  a.m.  March  8  for  supply  of  Electrical  Goods,  Asbestos,  &c. 
Forms  of  tender  from  Stores  Manager,  Aberaman  Office,  nr. 
Aberdare. 

Tenders  are  required  by  4  p.m.  March  8  for  12  months'  supply 
of  El  ;ctric  Lamps  and  Fittings,  &c.,  to  Richmond  and  Portrane 
(co.  Dublin)  AsyluniS.     Forms  of  tender  from  Storekeeper. 

London  County  Council  Asylums  Committee  require  tenders 
by  11  a.m.  jNIarch  10  for  su]iply  of  Electric  Lamps  and  Sundries. 
Forms  of  tender  from  the  Clerk,  6,  Vraterloo-place,  S.W. 

Heywood  Electricity  Committee  require  tenders  by  noon 
March  15  for  one  year's  supply  of  Electricity  Meters,  Joint 
Boxes,  Cable  and  Jointing  Accessories,  Motors  and  Starting 
Switches,  &c.     Particulars  from  the  Borough  Electrical  Engineer. 


,  Electrical  and  General  Stores. 

=  East  Ham  Corporation  want  tenders  by  noon  March  10  for 

b'x  or  1 2  months'  supply  of  Engineers'  Sundries  for  their  clt^-tri  c 
lighting  and  tramways  department.  Forms  of  tender  from  th  e 
Town  Clerk. 

Kensington  (London)  Board  of  Guardians  invite  tenders  for 
the  supply  of  Electric  Lamps,  Electric  and  Engineers 
Fittings,  &c.,  to  their  Infirmarj  at  Marloes-road,  Kensington, 
for  a  period  of  six  months  from  April  1.  Forms  of  tender,  &c., 
may  be  obtained  up  to  Miirch  8th  from  the  Clerk  to  the 
Board,  Mr.  W.  R.  Stephens,  Marloes-road,  Kensington,  W. 

Rotary  Converters  and  Boilers. 

Salford  Corporation  require  tenders  by  March  4  for  the  supply 
of  Two  1,000 kw.  and  One  500  kw.  Rotary  Converters:  and  Two 
Water-tube  Boilers.  Particulars  from  the  Borough  Electrical 
P^ngineer. 

Structural  Steel  Work. 

Edinburgh  Corjioration  require  tenders  by  10  a.m.  March  l.i 
for  Erection  of  Structural  Steel  Work  at  the  new  Portobello 
generating  station.  Specification,  &e. ,  from  :Mr.  Jas.  A.  William- 
son, City-chambers,  Edinburgh 

Telegraph  and  Railway  Stores. 

The  Great  Central  Railway  Co.  mvite  tenders  for  the 
supply  of  various  stores  and  materials  including:  Telegraph 
Materials,  Electric  Light  Carbons,  Casing,  Accessories  and 
Lamps,  Asbestos  Packing,  Sheets  an:l  Boiler  Covering,  Colours, 
Files,  Glass,  India  Rubber,  Iron  Ba-s,  Sheets,  &c..  Nails,  Oils. 
Samples  can  be  seen  up  to  March  6  in  the  Public  Hall  of 
the  Conservative  Club,  Gorton-lane,  Gorton,  Manchester. 
Specifications  from  the  Stores  Superintendent,  Mr.  ^A  alter 
W^illiams,  Gorton,  Manchester.  Tenders  to  the  Secretary,  Mr. 
Oliver  S.  Holt,  Marylebone  Station,  London,  N."S\.,  by  9  a.m., 
March  7. 

Electric  Wiring,  &c.  .  ,       i 

Swansea  Education  Committee  require  tenders  by  noon 
March  6  for  Wirmg  Br^TimU  Infants'  School  and  Cwmbwrla 
Girls'  and  Infants'  School.  Specifications  from  Clerk,  9, 
Grove-place,  Swansea. 

Telegraph  and  Telephone  Material,  &c. 

Tenders  are  invited  up  to  April  15,  1916,  for  the  supply, 
delivery  and  erection  at  Rockhampton  Telephone  Exchange 
(State  of  Queensland)  of  a  Common  Battery  Multiple  Switch- 
board (Schedule  362),  or  an  Automatic  or  Semi-automatic  Switch- 
board and  Associated  Apparatus  (Schedule  361),  for  the  Austra- 
lian Commonwealth  Postmaster- General's  Department. 

Tenders  will  be  received  until  3  p.m.  April  26  by  the  Deputy 
Postmaster-General,  Brisbane,  for  supply  at  Toowoomba 
Exchange  (Queensland)  of  five  Sections  of  Trunk  Lme  Switch- 
board (schedule  342)  for  the  Australl^n  Comjionwealth 
Postmaster-General's  Department.  Specifications,  &c.,  from 
the  Deputy  Postmasters-General. 

Tramears,Electrical  Equipments,  &c.  ,      ^    .         ^r   - 

DuNEDiN  (N.Z.)  Citv  Council  require  tenders  by  op.m.  Ma> 
17  for  six  Electric  Tramcars  and  sections  of  Cars  (Bodies,  Elec- 
trical Equipments  and  Trucks).  Specifications,  &c.,  from  the 
Town  Hall,  Dunedhi. 

Turbo-yMternatoi.  .  „ 

The  New  South  Wales  Government  Railways  and  iram- 
ways  Department  invite  tenders  for  the  supply  and  erection  of 
a  •>  500  kw.  Turbo-Alternator  for  the  Zarra-street  (Newcastle, 
N  S  W.)  power  house.  Specification  (No.  470)  from  the  Elec- 
trical Engmeer,  N.S.W.  Government  Railways  and  Tramways, 
61,  Hunter-street,  Svdney.  Tenders  to  Chief  Commissioner  for 
Railways  and  Tramways,  Phillip-street,  Sycbiey,  by  noon  May  3. 

Submarine  Uectric  Cables.  ,      .     o      ,    a,..,i  in 

Sydney  (N.S.W.)  Council  require  tenders  by  3  p.m.  AprU  lu 
for  the  supplv,  laving  and  maintenance  for  six  months  of  six 
11000-volt  Submarine  Cables  (each  400  yds.  long)  across 
Darluicr  Harbour.  (Contract  No.  424.)  Specification  and  form 
of  tender  from  the  City  Electrical  Engineer,  Sydney. 
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TENDERS  RECEIVED  AND  ACCEPTED. 


1.sli.\(;tox  (London).  The  following  tenders  hr,vc  heen  accepted 
In-  the  Lighting  Committee  for  tinnu;',!  supplies  : — 

( 'allendoi 's  Cable  &  Construction  Co.,  W.  T.  Henley's  Telegraph  Work.^ 
Co.,  India  Rubber  Telegraph  Works  Co.,  W.  Lucy  &  Co.,  Sykes  &  Sugden, 
J.  Gibb  &  Co.,  Dussek  Bitumen  Co.,  service  and  network  boxes,  tapes 
andiron  castings  ;  Crj^selco  (Ltd.),  Edison  &  Swan  United  Electric  Light 
Co.  and  (ioodmaii  &  Co.,  electrical  sundries,  lamps,  arc  lamp  parts,  &c.  ; 
British  Insulated  &  Helsby  Cables,  cables  ;  Chamberlain  &  Hookham 
and  British  Westinwhouso  Co..  meters  ;  Ootdtori  &  Co.,  Vounf;  &  Sons, 
Turner  &  Li.sney,  J.  Knowles  &  Co.,  earthenware  pipes,  insulators, 
troujfhs,  fill-  bricks.  &c.  ;  British  Electrical  Transformer  Co..  Sheepbridgc 
Coal  <fc  Iron  Co.,  transformers  and  c.i.  tanks  ;  (ioodwin  &  Co.,  arc  lam[) 
globes  ;  Vacuum  Oil  Co.,  oils  ;  Dicks  A-sbe.stos  Co.  and  J.  Gibb  &  Co., 
engine  room  stores. 

LivKRPOOL. — The  Tramways  Committee  recommends  the  following 
tenders  for  12  months'  supply  of  materials  foi  the  electric  supply  and 
tramways  departments  : — 

Liverpool    Kkcl'ic  Cable  Co.   and  St.   Helen's  Cable   i\:   Kiiblxr  Co., 


insulated  cables  and  wires  ;  Ferranti  Limited,  meters  ;  Edison  &  Swan 
Cnitcd  Electric  Lamp  Co.,  carbon  filament  lamps  ;  Pope's  Electric  Lamji 
Co..  metallic  filament  lamps  ;  Doulton  &  Co.,  J.  E.  Beard  &  Co..  Cal- 
Icnder's  Cable  &  Construction  Co.,  .J.  Bourne  &  Sons.  .T.  Evans  (Liver- 
pool), Liverpool  Building  ilaterial  &  Cement  Co.,  and  Middleton  Fireclay 
Works,  stoneware  troughing.  insulators,  &c.  ;  Sykes  &  Sugden  and 
B'itish  Electric  Cahbrated  Fuse  Co.,  electric  fittings  and  sundries  ; 
flallender's  Cable  &  Construction  Co.,  cables  and  accessories  for  street 
mains  ;  Whyman's  Foundry  Co.,  c.i.  troughs  and  boxes ;  Moston 
Malleable  Castings  Co.,  National  Rail  &  Tramway  Appliances  Co., 
Interchangeable  Brake  Block  Co.,  Jas.  Allan  (.senr.)  &  Son,  and  John 
Xeedham  &  Sons,  iron  castings  :  I).  Laborn  &  Co.  and  S.  Peace  &  Sons, 
steel,  v.iought  iron  and  files  ;  F.  W.  Rowlands  &  Co..  steel  gears  and 
jjinions;  Vaccuum  Oil  Co.  and  C.  C.  Wakefield  &  Co.,  lubricating  oils,  &c. 

R.MLW.w  LiGHTiNf:. — The  Midland  Railway  Co.  ha,s  accepted  the 

tender  of  <h(>  General  Electric  Co.  for  the  supply  of  Osram  drawn- 
wire  lamps  for  the  ensuig  12  months. 

Pope's  Electric  Lcmj)  Co.,  Ltd.,  of  Willesden.  have  secured  r. 
renew  r,l  of  their  eontr?,ct  with  the  Midlr.nd  Rc-,ilw£,y  Co.  for  the 
supp]^•  of  their  Elr^sta  wire  Ir.mps,  and  also  for  carbon  filam.ent  lamps. 

New  Zealand  Government  Contracts.— The  Public  .Service  Tender 
Boivrd  have  accepted  the  tenders  of  the  Electric  Construction  Co.  (at 
£541)  for  10,000  dry  cells  for  telephone  and  Tumbidl  &  Jones,  at 
itjolj,  for  1,(»00  \d.s.  silk  and  4,000  vds.  silk  and  col  ton-covered  cable. 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Liverpool. — The  electric  sup])ly  Jiccounts  for  the  year  ended 
Dec.  31  show  total  capital  expenditure  £2,225,938  (increase  £2,344), 
of  which  £1,430,8(53  is  outstanding. 

lie  venue  was  £34.'), ^•'(tS,  and  after  providing  for  working  and  general 
expenses,  &c.,  the  balance  was  f20!),5.')8.  Interest  required  €(55.740. 
sinking;  fund  £57,(535.  and  renewal  fund  £3(5.223,  and  C5(». (»()(>  was  (on- 
triliiitcd  to  ticneral  rate. 

Willesden.  The  accounts  of  the  electricity  deparlments  for  the 
year  ended  March  31,  P)I5.  which  were  recently  ])assed  by  the  Coun»il 
show  gross  capital  expenditure  £232,434  (increase  £5,015).  of  which 
£152,12(5  is  outstanding. 

H(  venue  was  £35.415  (against  £3(i.S9l  in  l!tl4),  workiii).;  and  j;en(  ral 
rx|M  nscH  w(  re  £20.147  (af^ainst  £2(5.(»08).  and  g.ross  profit  £<.t.2<iS  (fi(».8H3). 
IntercHf  reipiirfd  £1.31  I  (t;4.()25l,  n  ]ia\mi  ut  f.f  loaie^  £7.223  (i;5.KS(»)  and 
s]Kcial  i1(  nis  £1,147  (€735).  leaving  net  delicil  of  £:!.()??;  (aKain>t  a  p-cilit 
of  £434).  Total  working  losts  per  unit  w<  re  1 -57211.  (I  (51(1.1  |m  r  unil.  and 
total  costs,  includini,'  ca|)ital  charges,  2-335d.  (2'2(S<td.)  Cnits  ,>.(,1<1  wf  re 
3,!m2.5H(»  (3,«77.()!>5).  Total  c(mnections  arc  equal  to  2(i(».(»H3  (2(»'.).K25) 
3(»-wutt  lamps;  ninximimi  <lemnnd  was  l.l'(l5Kw.  (2.1l(ikw  )  and  load 
factor  23!t2  (2()!)7)  p;r  cut. 


COMPANIES'   MEETINGS  AND  REPORTS. 


London  Electric  Supply  Corpn.  (Ltd.) 

The  ordinmy  ^.'cueral  meeting  was  held  on  Thurnlay  last  week.  Mr. 
KoiiKUT  H.   Uknson  ]>rcsidinn. 

The  SECRET .\KY  (Mr.  H.  C.  Carter)  having  ren.l  the  notice  <nn. 
veninn  the  mectii'K  aixl  the  auditors'  re])ort. 

Til.'  CII.MHM.VN'  said  :  I  assume  that  you  will,  ns  usual,  take  tlie 
report  as  read,  hooking  ovt  r  the  rejxirt  of  oar  ]>roeeedinnH  Inst  year  I 
liiid  I  wanud  yon  that  we  could  not  this  year  rxp«ct  such  nil  iucnase  of 
revenue  as  tlie  year  Ufore.  tlinl.  im  the  contrary,  during  war  time  all 
companies  must  expect  n  set-back  owing  to  the' price  of  mnl  and  the 
rcHtrictirui  of  lij;htin>;.  You  will  iu)t.  therefore.  W  Hur]>riMr<l  to  sre  tliat. 
although  our  ^ross  rcvnuic  breaks  the  reconl  nn«l  nmounts  to  t213.m51. 
ntininsi  tl'M. I'.Hl.  the  net  rev.nue  is  cmly  £77.liS7.  WKainft  £03.234.  The 
cause  is  hiniier  cost  of  coal  and  higher  wii^es.  so  that  the  cost  pi  r  uTut  vol.l 
was  nearly  'ijd.  mstend  of  .Jd.  After  all.  £77.tiS7  ih  the  third  larp  st 
anionut  of  net  revenue  in  the  history  of  the  c«)m|>nny.  Mir|>nKKtd  only 
by  last  year  and  the  year  1005  (wheii  we  had  ex<vption«l  ri«vi|tts  fioiii 
the  L.C.('.  peiidiuii  tlu'  eom)>letion  of  their  own  sapplv  station).  We  are 
nWe.  after  pnyini;  fixed  ehar^vs.  to  put  £i:».527  to  sinkiuK  fund  and  l.-..(HMi 
to  eoutiuKeUeies  nocouut  (tofethr'-  l'lS..-)27)  and  to  pnv  a  :i  in  r  ,,u\, 
•inideud.  This  ilivideud  takes  tO.it'.M).  and  vou  will  ohf«i>rvr  that  tli. 
«mo,mi  thus  pin,-,,!  to  reserve  is  .loublo  theamount  i>«id  in  dividend. 
I  wish  ii  wcrr  mon-  ;   but  .none  the  lees,  it  is  a  xubstnulial  nnnninl  ajjninst 


the  risk  of  purchase  in  the  year  1931.  It  is  always  the  case  that  in 
anxious  times,  when  there  is  less  p'^ofit  to  go  round,  the  work  and  rcsjion- 
sibility  of  the  staff  is  haidcst.  Vou  can  realise  Avhat  a  trying  thiu'r  it 
has  been  to  generate  and  sell  50.757.5S4  units,  atjainst  4(5,343.0(55  last 
year,  under  war  conditions,  with  depleted  staff  and  irregular  supplies  of 
indifferent  coal,  requiring  careful  .selection  and  sorting.  Your  sjxcial 
thanks  arc  due  to  Mr.  Partridge  and  to  the  staff,  and  finally  to  the 
Manajring  Director,  whose  mind  enters  into  every  <lepartnunt.  In 
lioublous  tiuu'S,  now  long  past,  we  usi  d  to  ciuleavour  to  cncouray,-  you 
with  the  vista  of  ))ower  su])])ly.  which,  v.  bile  furnishing  a  ]iriiuc  lu  cessity 
for  Loiulon  consumers,  nnght  al.so  yield  a  fair  ))rofit  to  you  as  prnductrs. 
Hut  for  the  war  we  should  have  had  a  ncoid  year — £20.(XK)  more  net 
I'exeuue.  or  even  more.  You  must  not  exptct  me  to  jirtdict  now.  We 
have  just  f<ot  to  do  what  our  hand  finds  to  <Io.  keeping  things  together 
as  b(  st  we  can.  so  as  to  be  ready  when  ])eace  comes  to  supply  our  lus- 
tomcrs  as  usual.  I  move  the  ado])tion  of  the  rcjiort,  and  will  ask  Mr. 
Main  to  second  it  and  to  give  you  the  usual  technical  particulars  which 
he  so  well  understands. 

T!ie  MAXA(;1XG  DIRECTOR  (Mr.  R.  St^-wart  Bain.  C.A.) :  Before 
setcndiufi  the  repoi't.  gentlemen,  the  following.'  figures  may  Ix*  of  interest 
to  y(iu.  The  eai)ital  e.\iM  nditure  during  the  y<ar  was  £21.730.  consistinj; 
lirineipally  of  a  new  battery  of  boilers  and  accessories  and  the  layini;  of 
5  miles  of  new  mains.  ])rincipallyfor  the  sujiply  of  power  for  industrial 
purposes,  which,  I  am  ulad  to  say,  continues  to  increase  in  a  most  satis- 
factory maimer.  The  t(.tal  horsc-powir  of  motors  connecttd  at  the  end 
of  the  year  was  15.()S3  ii.i'..  and  in  addition  to  this  contracts  for  another 
1.500  n.r.  have  bun  received.  Turning  to  the  levduie  account  it  will 
be  seen  that,  while  the  receipts  incrca.std  by  nearly  £23,000,  the  expendi- 
1  urc  increase  d  by  over  £38.000,  coal  Ixdng  res|KUisible  for  over  £,30,(KK>,  and 
tlie  balance  bcinu  incrcasid  wages,  both  increa.s,  s  Inini;  due  to  the  var. 
The  eonsum]ition  of  coal  during  the  year  was  "."O.tMHI  tons,  as  coui)iare,l 
with  73,(HMt  tons  in  the  pr,>vi(uis  year,  the  average  pric-  ])aid  iK-inj: 
10s.  !!d.  ]»er  ton.  as  (ompand  with  14s.  Id.  (Jreat  dilfinilty  has  Ihcu 
exinri,  need  during  the  y,  ar  in  g.-ttinj;  deliveries,  owinjr  to  the  shortage 
of  ste-aiuers,  ami  the  bulk  of  the  su])jilies  has  been  by  rail.  This  coal  has 
jienerally  In  en  of  an  inferi(U-  quality,  which  causes  much  larger  tpiaiitities 
to  be  ;:Md  at  greatly  increastd  prices.  The  difficulty  of  obtaining  an 
ade<|uat<-  sv,>|)|y  of  coal  has  not  diminished  since  our  last  meeting. 
While  the-  cost  of  the  units  sold  increa.s,  d  from  0-50d.  to  0(>4<l..  owing 
to  the  cau.s,  s  nuutiontd.  the  average  priif  received  jxr  unit  increase*! 
from  0-94«l.  to  00(!d.  Every  ercelit  is  due  to  the  staff — greatly  depicted 
by  their  rcspons,-  t<i  the  ir  ceuintry's  call-  for  their  cxoelleut  weirk  during 
till'  year,  niid  for  tlie>  manner  in  which  they  have*  e)vcrceuni'  th,-  many 
elitVie  iiltie  s  in  riumectiein  with  the  Mijqily  eif  cetal.  In  fomniou  with  either 
ciim]mnies,  we  have*  te>  de  ]ileirc  the  loss  of  several  valued  iueml)rrs  n{  our 
staff  kill)  el  in  action.  whose>  futtire  appcand  full  of  promise.  Those  who 
have  had  tei  stay  at  heuue>  have>  also  been  doing  what  they  can  to  help 
their  country  liv  manufacturing  shells  for  the  Army  in  addition  to 
\x  rforming  their  ei'elinaiy  eiutie  s.      1  l>e  g  to  second  the  re  sedutiem. 

The  re]M>rt  was  unaiiini<u;sly  aeleipteel.  ane!  a  elivielenel  at  the  rate  of 
<>  (ler  iHUt.  !>er  annum  em  the  jtreferenex-  shares  aiul  of  3  }vr  cent,  on  the 
euilinary  shares  (both  less  tax)  feir  the  year  was  di^clarcd. 

The  retiring  elincto-  (Mr.  RedxTt  1>.  Norton)  and  the  auditors  (Messrs. 
(iane.  Jackson.  .Icffrrys  &  Fre,<man)  wen-  re-elccte el.  and  the  jiroccrelings 
then  te-rminatcd. 
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Netting  Hill  Electric  Lighting  Co.  (Ltd.) 

Thr  twenty-ninth  ordinary  general  meeting  was  hold  on  'I'ucsday,  Sir 
Wjlliam  Crook !•>■,  CM.,  T.R.S.,  inesidinj,'. 

The  MANAUKK  AND  ,SP:('RETARY  (Mr.  R.  ii.  Rawkins)  having 
read  the  notice  convening  the  meeting  and  tiie  auditors'  re^iort. 

The  CHAIRMAN  said  :   Centiemen,  I  am  pleased  to  say  that,  notwith- 
standing the  war,  the  result  of  our  year's  work  has  been  satisfactory,  and 
I  think  that   will    be   the   opinion   of  every  sharelioldc.     Taking   the 
accounts  seriatim,  it  will  be  seen  that  no  new  capital  has  been  i-equired. 
Practically  the  whole  of  the  capital  expenditure  (£1,55())  was  for  meters 
and  mains  rcn  lercd  necessary  to  connect  up  new  customeiK.      We  have 
been  cxceptionjilly  careful  with  regard  to  capital  expenditure,  and  have 
only  extended  tiie  mains  where  it  has  been  absolutely  necessarj.      Tn 
most  cases  it  has  been  to  strengthen  the  cables  to  consumers  who  are 
manufacturing  munitions,  and  in  this  direction  we  are  willing  and  anxious 
to  a;  sist  in  every  way  ])oi  sible,  but  in  our  opinion  it  is  advisable  at  the 
])nsent    time   to   keep  exi)cnditu'o   on   new   work  down  to   the   lowest 
])ossible  Hgure.     1  he  balance  on  this  account  (£14,32.').  Is.),  representing 
the  amount  expended  in  excess  of  ca])ital  received,  has  been  provided  by 
using  the  reserve  fund  in  the  business  instead  of  investing  it  in  outside 
securities  and  issuing  new  capital.     The  revenue  went  up  £330  and  the 
expenses  £779.      In  view  of  the  restricted  lighting  over  the  whole  area  due 
to  the  wa'',  the  inc'ease  in  the  revenue  is,  I  am  sure,  particularly  gratify- 
ing.    This  was  biought  about  by  a  certain  amount  of  new  business,  and 
an  extra  halfpenny  per  unit  charged  on  the  lighting  supply  during  the 
last  nine  months.     It  is  hardly  necessary  to  explain. the  reasons  for  the 
increase  in  the  exi)enditure.  as  it  is  common  knowledge  that  the  cost  of 
fuel  has  increased  enormously,   and  th(^   total  cost  of  generating  and 
distributing  curient  increased  £1,200,  although  the  units  sold  were  100,000 
less.     This  increase  has  been  partly  nullihcd  by  a  decrease  in  the  manage- 
ment expenses',  brought  about  by  Mr.   Schultz's  retirement,  and  the 
Hccretajy  now  combines  the  two  offices  of  Manager  and  Secretary.     The 
net  result  is  a  drop  of  £450  in  the  profit  for  the  year.     The  iisual  £3,000 
has  t)f-en  allocated  to  de])reciation  antl  renewal  account,  but  the  balance 
available  for  dividends  is  lower  by  £1.185,  owing  to  the  heavy  increase  in 
income  tax.  This,  you  will  notice,  was  £2,053.  2s.  (id.,  against  £l,490.5s.9d. 
last  year.     In  regard  to  the  co-partnership  bonus  to  the  employees  I  may 
say  that  owing  to  the  high  rate  of  income  tax  the  amount  to  be  distributed 
this  year  would  have  been  rather  less  than  usual,  but  I  am  sure  you  will 
ap])rove  the  action  of  the  Directors  in  agreeing  to  bring  the  amount  uj) 
to  what  it  was  in  jivevicus  years.     The  balance  to  carry  forward  of 
depreciation,  renewal  and  reserve  fund  accoant  has  now  reached  the 
stibstantial  total  of  £48,355.  17s.  2d.     The  total  of  the  Kensington  & 
Netting  Hill  joint  debenture  stock  sinking  fund  is  £72,920.  8s.  5d.,  held  in 
trustee  securities,   and  tlu;  com]>any  has  contributed  £19,051.   7s.   2d. 
to  it.     After  submitting  his  usnal  table  of  the  jnogress  of  the  company, 
Sir  William,  said  :   We  added  the  equivalent  of  4,373  30-watt  lamps  to  our 
.system  during  the  year.     The  units  sold  decreased  by  102,000,  and  the 
l)rofit  shown  is  £22.017,  against  £24,221  the  previous  year.     As  previously 
explained,  the  retluction  in  profit  is  mainly  due  to  income  tax.     The 
actual  net  result  for  the  year  is  the  ])aymcnt  of  the  same  dividend  as  for 
1914,  but  the  balance  carried  forward  is  decreased  from  £055  to  £330,  and 
the  ditference.  therefore,  is  only  the  small  sum  of  £319.     Cur  business  has 
suffered  consielerably  owing  to  the  restriction  of  lighting,  and  although  we 
have  managed  to  maintain  our  revenue  in  the  past  1  am  not  certain  that  it 
will  be  possible  to  do  so  during  the  current  year,  although  when  the  long- 
looketl-for  ])eace  is  proclaimed   I  think  we  shall  find  that  our  output 
will  increase  to  a  large  extent  both  by  the  removal  of  the  restricted 
lighting  regulations  and  from  the  new  lamps  which  \vc  arc  continually 
adding  to  the  system.     Expenses  must  necessarily  be  high  for  some  time 
to  come,  and  are  swollen  to  some  extent  by  the  inceasc  in  wages  and 
j)ayraents  to  numj'  of  our  employes  who  have  joined  His  Majesty's  Forces. 
With  regaril  to  the  Wood-lane  woi'ks,  I  nnxy  mention  that  we  have  now 
obtained  delivery  of  our  new  steam  turbine  which  will  etfect  a  consider- 
able saving  in  coal,  and  we  hope  will  in  a  largc\measurc  counteract  the 
high  prices  we  a.'e  now  having  to  pay  for  fuel.     We  are  endeavou'ing  to 
do  our  share  in  the  war,  and  in  addition  to  manufacturing  munitions  we 
are  supplying  electric  power  to  many  factories.     He  concluded  by  moving 
the  adoption  of  the  report  and  accounts. 

Mr.  JAMES  THOMAS  JERVIS,  M.Inst.C.E..  seconded  the  motion, 
which  was  carried  unanimously. 

The  retiring  directors,  Sir  Richard  B.  Martin,  Bart.,  and  Mr.  J.  T. 
Jervis,  were  then  re-elected,  and  the  auditors,  Messrs.  Kennedy,  Fox, 
Oldfield  &  Co.,  were  re-appointcd. 

A  vote  of  thanks  to  the  chairman  terminated  the  proceedings. 


BRISTOL  TRAMWAYS  &  CARRIAGE  CO.  (LTO.)~-Thc  gloss  receipts  for 
1915  amount  to  £512,385,  and  working  and  general  expenses  and  renewals 
to  £413,521,  leaving  a  net  revenue  of  £98,864.  After  paying  interest  on 
the  mortgage  debenture  stocks,  &c.,  dividend  on  4  per  cent,  preference 
shares  for  year,  and  interim  dividend  at  rate  of  4  per  cent,  per  annum 
for  half-year  ended  June  30,  the  balance  is  £61,183.  18s.  5d.  It  is  pro-* 
posed  to  pay  a  final  dividend  for  half-year  at  rate  of  6  per  cent,  per 
annum  (making  5  per  cent,  for  year),  to  add  £20,000  to  reserve  fund  for 
contingencies  and  renewals  and  to  carry  forward  £5,055.  lis.  Id.  The 
number  of  passengers  carried  during  the  year  on  the  company's  cars  and 
motor  omnibuses  was  60,272,400,  compared  with  58,301,585.  The  motor 
constructional  works  and  the  tramway  rolling  stock  works  have  been 
largely  employed  throughout  the  year  in  the  production  of  war  munitions. 


BRITISH  L.  M.  ERICSSON  MFG.  CO.  (LTD.)— The  net  profit  for  1915 
(aft(;r  charging  tl  1 ,882  for  dcjKcciation  and  £2,.")00  for  delKmture  interest) 
amounts  to  £22,593,  to  which  has  to  he  added  £7,023  brought  forward 
from  last  year,  making  an  availaljje  balance  of  £29,616.  The  director .< 
recommend  that,  after  payment  of  th.e  ])referenee  dividend  (£5,990.  8s,), 
the  balance  be  ap])ro])iiated  in  y)aying  8  pe-r  cent,  (tax  free)  to  the 
ordinary  shareholders  (£8,000.  His.),  placing  to  reserve  £9,000  and  ca-ry- 
ing  forward  the  balance  (£6,61.5.  17s.  4d.).  The  retiring  director  (Mr. 
A.  Rogers  Jenkins)  offers  himself  for  rc-clsction,  but  it  is  not  at  present 
proposed  to  fill  the  vacancy  caused  by  the  death  of  Mr.  P.  Ci.  WajTie. 

CHARING  CROSS,  W£ST  END  &  CITY  ELECTRICITY  SUPPLY  CO.  (LTD.)— 

The  gross  earnings  of  the  West  End  undertakings  from  sales  of  current  ,rent, 
&c.,were  £138.963.  12s.  4d., compared  with  £142,086  in  1914.  Thcc\i»en.'>cs 
(excluvling  flepreeiation)  were  £70,068.  Is.  lid.,  against  £69,t»77.  5s.  Id., 
and  the  net  earnings  were  £68,895.  10s.  5d.,  against  £72,408.  15.-;.  9d. 
After  adding  the  balance  b"ought  forward  (£18,000),  inten  st  ivxTuc'l 
(£2,977.  13s.  ()d.),  and  transferring  from  general  reserve  £6,000,  the  total 
available  is  £95,873.  3s.  lid.  After  ])roviding  for  interest  on  debenture 
stock  (£17,829.  8s.  8d.)  and  st-tting  aside  for  depreciation  £22.000  th'- 
balance  is  £.56,043.  15s.  3d.,  out  of  which  have  been  paid  the  dividend 
on  ])reference  .shares  for  the  year  and  an  interim  dividend  fo''  th"  first 
half  of  the  year  1915  at  rate  of  4  per  cent,  per  annum  on  the  ordinary 
shares,  leaving  to  be  dealt  with  £30,043.  15s.  3d.  The  director.s  recom- 
mend that  a  final  dividend  be  ])aid  on  the  ordinary  shares  for  the  riccond 
half-year  at  rate  of  6  ])er  cent.  ])v^  annum  (making  5  per  cent,  for  the 
whole  year),  absorbing  £12,000,  and  that  £18.043.  15s.  3d.  )>e  carried 
forward.  The  companj^  lu,s  now  connected  to  its  West  End  mains  a 
total  equivalent  of  718,028  (30  Avatt)  lamps — i.e.,  458,345  in  lighting, 
36,572  in  heating  and  223,111  (8,982  h.p.)  in  motive  power. 

The  gross  earnings  of  the  Citv  undctaking  from  sales  of  current,  rents, 
&c.,  were  £158.3.57.  8s.,  compared  with  £1.53,689.  8s.  lOd.  in  1914.  The 
'  expenses  were  £94,590.  8s.  9d.,  against  £86,983.  6s.  lOd.,  and  net  earning:} 
vvere  £63,766.  19s.  3d.,  against  £66.706.  2s.  With  balance  fri>m  last  year 
of  £18,000  the  total  available  is  £81,766.  19s.  3d.  After  i)roviding  fo" 
interest  on  debenture  stock,  loans  and  advances  (£30,458.  13s.  8d.)  the 
balance  is  £51,308.  5s.  7d.,  out  of  which  has  been  paid  the  dividend  on 
the  ])"eference  shares  amounting  to  £18,000,  leaving  £33,308.  5s.  7d.  The 
directors  recommend  that  £15. .308.  5s.  7d.  be  transferred  to  general 
reserve  (inc(une)  account  and  that  £18,000  be  ca-ried  fo-wartl.  The 
com})any  has  nov/  connected  to  its  City  mains  the  total  cq-iivaient  of 
722,700(30  watt)  lamps  (321.675  in  fighting,  57,516  in  hearing  and 
343,503  (13,S14  H.r.)  in  motive  power). 

CHELSEA  ELECTRICITY  SUPPLY  CO.  (LTD.)— The  profit  for  the  year 
ended  Dec.  31  was  £34,955,  which,  with  £3,100  brought  forward  and 
£2,312  for  interest,  makes  a  total  of  £40,367.  After  deducting  interest 
on  debenture  stock  (£7,875),  interim  dividend  on  preference  shares  at 
rate  of  6  per  cent,  per  annum  (£900),  interim  dividend  on  ordinary  shares 
at  rate  of  4  per  cent,  per  annum  (£4,943),  the  balance  is  £26,649.  The 
directors  recommend  that  £14,720  be  placed  to  credit  of  reserve  for 
renewals,  depreciation  and  contingencies,  £704  to  credit  of  debenture 
stock  premium  redemption  fund,  to  write  £1,089  off  cost  of  extinction  of 
founders'  shares,  and  £1,000  off  investments,  to  pay  final  dividentl  on 
the  preferenc(!  shares  at  rate  of  6  per  cent,  per  annum,  making  6  per  cent, 
for  year  (£900),  and  a  final  dividend  on  the  ordinan,'  shares  at  rate  of  4 
per  cent,  per  annum,  making  4  per  cent,  for  the  year  (£4,943),  leaving  a 
balance  to  be  carried  forward  of  £3,292.  The  number  of  8-e.p.  lamp 
equivalents  connected  on  Dee  31,  1915,  was  319.840,  an  addition  of 
5,564  during  the  year,  and  the  total  number  of  units  sold  was  4,192,892, 
being  149,290  less  than  in  1914. 

CITY  OF  LAS  PALMAS  WATER  &  POWER  CO.  (LTD.)— rh-  -eport 
states  that  there  has  been  a  regicttable  continuance  of  tli'>  hinciranees  in 
obtaining  ])osscssion  of  sites  for  ])owt\r  houses  and  wavleaves  fo<-  i>iix-- 
lines,  &c.,  but  an  extension  of  time  has  been  granted  by  the  nmnicipality 
for  com])letion  of  the  works.  A  supplemental  contract  has  been  entered 
into  with  the  contractors,  Messrs.  Dick.  Kerr  &  Co.,  to  complete  the 
works  to  the  plans  of  the  Government  engineer  within  the  time  allowed 

CITY  &  SOUTH  LONDON  RAILWAY  CO. — Under  the  powers  conferred 
by  the  London  Electric  Railway  Companies  Facilities  Act.  1915.  the  agree- 
ment between  the  company  and  the  t'entral  London,  the  London  Electric 
Railway  and  the  Metropolitan  District  Raih  ay  Companies  and  the 
London  General  Omnibus  Co.  for  the  creation  of  a  common  fund  took 
effect  as  from  Jan.  1,  1915.  For  1915  the  aggregate  gross  traffic  receipts 
of  the  five  companies  which  are  parties  to  the  agreement  were 
£4,924,245.  Os.  od.,  and  th':^  aggregate  g'-oss  receipts  of  the  companies 
from  all  sources  were  £5,481,144.  8s.  7d.  The  aggregate  amount  retained 
by  the  several  companies  for  "  revenue  liabilities  "  which  inehide  working 
expenses,  prior  charges,  reserves  and  other  items  speciticd  in  the  first 
schedule  to  the  agreement,  and  for  reserve,  was  .£5,029,778.  12s.  5d. 
The  ))alance  (£451,365.  16s.  2d.)  was  credited  to  the  common  fund 
authoriseel  under  the  Act.  Under  the  tc-ms  of  the  agreement  the  City 
it  South  London  Co.  is  entitled  to  2  per  cent,  of  this  fund,  or  £9.027.  6s.  4d. 
The  gross  receipts  of  the  company  for  the  year  were  £202,389,  increase 
£56,472  over  1914,  and  expendittue  was'£110.609.  increase  £16.642, 
leaving  total  net  income  £91,780,  increase  £39,830.  Deducting  interest, 
rentals  and  other  fixed  charges,  reserve  and  dividends  on  preference  stocks, 
the  balance  (£9,027)  is  to  be  carried  forward.  During  the  year  arrangements 
were  made  to  obtain  current  for  working  the  railway  from  Lots-road 
power  station,  and  the  station  at  Stockwell  has  been  closed. 

ELECTRO-BLEACH  &  BY-PRODUCTS  (LTD.)— The  report  for  1915  states 
that  after  charging  elcbcntvrc  interest  and  writing  off  20  per  cent,  of 
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preliminary  expenses,  the  net  profit  is  £22,924.  The  directors  recom- 
mend a  dividend  (less  tax)  of  7  per  cent,  on  the  ordinary  shares.  After 
providing  for  bonuK  to  employees  and  additional  remuneration  of 
directors  and  ])lacing  £4,000  to  reserve,  £723  is  carried  forward. 

FIFE  TRAMWAY,  LIGHT  &  POWER  CO.  (LTD.)— Mr.  W.  Low,  who 
presided  at  the  meeting  last  week,  said  that  during  the  last  few  months 
the  receipts  slightlj^  imy)roved  but  for  1915  there  was  a  decrease  of  about 
£2,500  compared  with  1914.  The  revenue  from  the  tramwaj's  had  only 
decreased  by  £1,600.  So  far  the  current  year  showed  a  sub.'^tantial 
improvement  over  the  corresponding  period  of  last  year,  and  there  was 
overj'  indieatifin  that  the  t^-amway  (earnings  would  show  an  improvement 
on  1"915.  The  f'omjiany  had  suc.-eeded  in  getting  an  extension  of  time 
to  constmct  tramways  to  the  south  of  Dunfermline  and  for  additional 
lines  from  Dunfermline  to  Rosyth  and  Inverkeithing,  and  from  Lochgelly 
to  Kinglaf;sie.  Pending  receipt  of  the  Treasury  consent  to  raise  the 
necessai-y  capital  they  did  not  propo.se  to  make  any  arrangements  for 
dealing  with  those  lines.  The  growth  of  the  power  and  lighting  business 
had  been  quite  satisfactory',  and  in  accordance  with  previous  forecasts, 
hut  all  undertakings  of  that  kind  had  been  hard  hit  by  increased 
costs,  particularly  the  cost  of  fuel. 

JARROW  &  DISTRICT  ELECTRIC  TRACTION  CO.  (LTD.)— The  total 
revenue  f<  r  191.>  amounted  to  £8,8.55.  9s.  7d..ai)  increase  of  £985.  15s.  7d. 
over  1914.  After  d(  ducting  all  expenses  chargeabl'-  to  revenue  (ineliiding 
inten  st  on  debentures  and  loans)  and  providing  £S00  for  renewals,  the 
surplus  is  £2,911.  Is.  fid.  With  £1,026.  10s.  3d.  brought  forward,  the 
available  balance  is  £3,937.  lis.  9d.  The  directors  propose  to  place  £900 
to  reserve  and  to  paj'  a  dividend  on  the  ordinary  shares  at  rate  of  4  i)cr 
cent,  for  the  year,  carrying  forward  £1.039.  15s.  9d. 

HARROW  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— At  the  recent  meeting 
the  chairman  (.Mr.  ,1.  N.  iStuart)  stated  that  during  the  year  80  new- 
connections  had  been  made,  making  a  total  of  1.794  consumers,  equivalent 
to  1,862  kw.  The  year's  output  was  530,107  units.  After  paying 
debenture  interest  and  interim  dividend  on  the  preference  shares  the 
balfinee  was  £2,402,  and  the  rliicetors  recommend' d  ])aynunt  of  the  final 
dividend  an  the  preference  shares  (£374.  19s.  3d.)  and  a  dividend  on  the 
ort'ina'y  shares  at  rate  of  5  per  cent,  per  annum  (£1,666.  15s.).  leaving 
to  be  caiTied  forward  £360.  8s.  He  said  that  by  constant  care  and 
attention  to  details  on  the  part  of  the  management,  the  expenditure, 
with  the  e.\fe])tion  of  the  cost  of  "oal.  which  was  out  of  their  hands,  had 
been  ke])t  down  ;  and  in  sjute  of  the  lighting  restrictions  the  sale  of 
elect -ieity  showfd  a  failing  off  of  only  8.000  units,  about  H  per  cent., 
which  had  been  almost  com])en;.ate(l  for  by  a  slight  alteration  in  the 
met  hod  of  chn'ging  during  th-  past  half-year. 

LIVERPOOL    OVERHEAD  RAILWAY  CO.— The    chairman    (Mr.    H.    ('. 

Woodwad)  stati  d  at  the  meeting  last  week  that  the  mimbcr  of  passengers 

cftTii  d  during  1915  on  railway  and  tramway  (exclusive  of  .season  tick<t- 

holders)  was  15.082. .502,  an  increase  of  1.720, .558  on  1914.  thus  creating 

a  new  reeonl  for  the  eom])any.      The  increase  was  attributable  to  the 

abnormal  conditions  jircvniling  in  the  port  of  Liverpool,  whose  docks  had 

never  Iven  so  fully  oeeui)ied.     The  reeei]»ts  (£93.146)  did  not  exactly 

represent  the  traflie  enrried.  as  it  was  obvious  that  so  many  more  pas- 

Hengers  mimt  have  added  to  their  takings,  but  the  surplus  was  not  shown 

in  the  nccoiints,  the  dilTereiiee  having  been  handed  over  to  the  Covern- 

uu'Mt  tJj  H>sist  in  milking  up  tlie  deficiencies  of  sf)me  of  the  other  railway 

eompanies.     They  had  placed  £4.(100  to  renewal  fund  and  added  £400  to 

<!uutingent   fund,  and,  after  meeting  interest  on  debenture  stock,   the 

Irttianee  w-as  £24.041.  which,  added  to  amount  brought  forward  (£7.013). 

gave  a  total  of  £3l.t»5-l.     Tlw-y  luxl  distribut<<l  in  the  shape  of  interim 

divH^lends  (at  rate  of  5  j»er  cent.  c»n  the  jireference  and  2.',  jier  cent,  on  the 

ordirtary  shares)  £I(».2I5.  leaving    availn!)le  for  (iiud  dividend   £2(1,839. 

Pfeferenee  dividend   would  rerpiire  £3.965.  and  out   of  the   balance  thi- 

Mirectois  were  able  to  recommend  payment  of  an  inereas4d  dividend  on 

the  (irdinary  shans  at  the  rate  of  1  per  cent,  inr  annum  (making  3{  pe^ 

cent,  fo--  the  year),  which  would  absorb  £l(»,tl(IO,  leaving  to  Iv  carri<  d 

forward   £6.873.     The   upkeej)  of  the   rndway   and   trar.iwny   had    Inen 

innintaitKd  as  far  n\  jMissible  in  'he  same  lunnner  ns  before  tlti-  outbnnk 

of  wnr,  but  owing  to  the  shortage  of  labour  and  the  dif1i«  u|fy  of  fibtninint; 

Hde(|ii(\tej.u])plieMiif  materials.  Cert nin  workha<l  had  to  be  jMistpcined.  but 

voikld  1m'  brought  nj)  to  date  immediately  opportunity  again  i»(Te-ed. 

The  (lovernment  hn<l  agreed  that  eonipanies  so  nfli  eted  w<ud<l  Iv-  recoui- 

)iins(»|  in  rmpeet  ..f  nueh  deferred  work.     The  heavy  traflie  of  the  year 

hnil  C'«nvft|.rab|y  taxe<l  the  nerommodnt ion  of  their  mlling  ^toek  an  I. 

idthouidi  in  the  hours  of  heaviest  tratlii-  a  three. minutes'  serviec  whn  In 

(vprrntion.  siuue  iiu-onveuien.-e  ha<l  Iwen  inevitable.     The  Cnat  Centrnl 

JUjlwiiy  Co.Juid  ae(|uir<  (1  the  land  for  the  Seaforth  and  Sefton  Hnilwav. 

.   iO>«lv})nt  \\w  ccm8tn:rtinn  of  the  line  wouM  he  commenced  n»  soon  n-. 

rii'eum!<t«ner«  permitted.      When  that  new  rnilwny  wan  com  it), 

their  own  at  Seiiforth.  the  niterehnnge  of  traflie  should  jimx  ml 

to  them. 

LONDON  ELECTRIC  RAILWAY  CO  L.,!  Vnrrer.  wl...  nr.  •■id.d 
nt  (In-  nieeiing  In-i  wiek,  said  that  t  lu'  ijui.vs  ni^-iptu  amnunted  to 
t963.131.  nn  inrn-nso  of  £1  HI. 1 86  over  1914.  A  lame  part  of  the  innvm^' 
«,,.  .1.,..  .,,  ,j,p  Q„eens  I'ark  Kxtension.  which  ^ 
^''  "11 H.  and  to  the  increas<-d  traflie  nn  the  ' 

nn.i  ;ii-"  to  the  i-eM'-vn)  juireavo  in  <i  lo 

dalion  on  1hi>  siMM'Is.     There  wn- m  ,,,i<. 

to  th.-  (,>u.  eii'^  park  exl.>n«ii.n,  iiic-x*NMd  wngrx.  and  higher  nrtoc  of  ?o«i| 
•Mid  materinU.  &e. 


His 
"U. 


MATHER  &   PLATT  (LTD.)— The  chairman   (the  Rt.    Hon.   Sir   Wm. 
Jlather),  who  presided  at  the  annual  meeting  last  week,  said  that  they  had 
considerably  larger  amounts  invested  in  War  Loan  ancl  other  Government 
securities  than  they  had  last  year.     The  fact  that  they  had  money  to 
invest  indicated  two  facts- — first,  that  their  turnover  had  been  reduced, 
and.  .secondly,  that  the  debts  owing  to  them  were  being  in  general  duly 
discharged.     It  was  satisfactory  that,  notwithstanding  reduced  turnover, 
the  profit  had  been  sufficient  to  permit  a  dividend  of  12i  per  cent,  without 
encroaching  on  the  carry-over  of  last  }*ear.     As  a  matter  of  fact,  they  had 
added  to  it,  and  propose  to  carrj'  over  £75,461,  agaiast  £66,800  lastVear. 
They  had  thoroughly  examined  aU  the  branches  of  their  large  undertaking 
in  all  the  important  countries  of  the  world,  with  all  of  which  they  did 
business,  and  he  was  glad  to  be  able  to  saj'  that  by  far  the  greater  part 
of  the  business  was  within  the  limits  of  the  British  Empire  or  with  our 
Allies,  and  they  had  no  reason  to  feel  any  special  anxiety  as  to  the 
soundness  of  their  commitments.     Theirs  was  a  "  controlled  establish- 
ment," but  no  profit  from  munition  orders  had  been  credited  in  the  year's 
accounts,  or  indeed  earned.     They  were  suffering  from  lack  of  skilled 
labour.     In  the  earlier  days  of  the  war  thej-  encouraged  their  workmen, 
clerks  and  draughtsman  to  enlLst,  and  had  paid  out  some  £10,00i»  for  the 
support  of  their  dependents,  and  in  contributions  to  war  funds,  all  of 
which  had  been  taken  out  of  profits.     The  total  number  of  their  em- 
ployees who  had  joined  the  colours  was  668,  of  whom  3()  held  commissions ; 
of  those,  36  of  the  rank  and  file  and  two  officers  had  been  killed.     Lieut. 
Welsh  and  Mr.  Darwin,  grand.son  of  Charles  Darwin,  who  were  men  of 
great  promise,  had  been  killed.     A  considerable  number  of  their  staflF  and 
workmen  were  interned  in  Germany.     They  had  done  what  was  possible 
to  alleviate  their  hardships.     It  was  to  be  hoped  that  when  thv"  war  was 
ended  and  a  lasting  peace, secured,  the  harmony  throughout  the  industrial 
world  in  England  would  continue,  but  he  was  afraid  a  time  of  extreme 
anxiety  and  probable  suffering  awaited  us  ;  consequently  for  the  time  of 
peace  they  must  now  prepare  with  all  the  forethought  and  patriotism  of 
which  they  were  capable.     The  fruits  of  victory  would  be  worthless  were 
we  to  engender  conflicting  elements  within  our  own  borders.     W'e  must 
prevent  this  by  calmly  estimating  the  probable  difficulties  now.     We 
shall  have  to  train  ourselves  for  maintaining  our  leading  position  among 
the  nations  of  the  world,  and  we  can  give  no  better  example  of  our 
worthiness  for  this  leadership  than  by  settling  down  in  indu-strial  peace 
when  the -abnormal  conditions  have  passed  away.     The  re-organisation 
and  co-ordination  of  capital  and  labour  will  be  the  immediate  and  vitally 
important  duty.      Unha])pily  there  had  been  litt!-:^  training  and  education 
in  this  country  to  lit  us  for  the  duties  which  all  classes  will  have  to 
encounter,  hut  he  had  great  faith  in  the  lessons  taught  by  the  war.  which. 
resting  on  the  ground  of  commonsense  which  we  possess  as  a  nation,  ma}' 
show  us  the  way  to  self-discipline,  self-control  and  mutual  sacrifices. 
The  great  limited  liability  companies  now  prevailing  in  the  realm  of 
industrs',  and  especially  in  the  engineering  branches,  should,  with  the 
great  trade  unions,  formulate  a  basis  of  unity,  peace  and  goodwill  to  give 
security  to  the  great  interests  of  both  capital  and  labour.     The  time  to 
meet  and  take  counsel  together  was  now.     "  In  times  of  war  prepare  for 
peace  "  was  a  sound  maxim.     There  was  one  possible  asset  ccuumon  to 
all  industrial  firms,  companies,  and  corporations  which  hitherto  had  been 
rarely  possessed  by  any,  that  was  the  hearty  co-operation,  zeal,  con- 
centration, and  unity  of  purpo.'-e  of  the  working  people  with  employers. 
The  possession  of  that  asset  should  exist  in  every  industrial  enterpri."=o. 
ami  would  be  as  potent  an  element  in  the  industrial  world  as  capital 
itself  in  ])romoting  continuity  and  economy  in  production  and  general 
jirosjierity.     To  acquire  that  asset  more  than  lixed  wages  was  needed. 
The  inducement  to  a  working  Juan  to  invest  as  his  capital  in  the  business 
all  his  zeal,  willingness,  interest  and  goodwill,  in  addition  to  his  time  and 
skill  which  earned  the  w'orking  wagi-.  ought  to  he  .-i  shari>  in  the  pnifits 
in  sonu'  form  of  dividen<l.  ju.st   as  a  shareholder  expected  to  receive  a 
dividenti   on   his  money   invested.     No  outlook  in   which  they   had  to 
recognise  a  cftntinuat ion  of  the  tcTrible  disputes  and  amrry  fcoli?igs  that 
had  from  tinu>  to  time  for  long  years  been  displayed  both  on  the  part  of 
cajiit  al  and  lal)oin-.  coidd  be  regarded  as  a  condition  which  any  enlightened 
nation  could  be  satisfied  with  in  the  future.     The  war  had  displayed  the 
weak  parts  of  all  the  peoples  engaged  therein,  though  in  (Jreat   Britain 
there  appeared  to  be  greater  possibilities  for  a  continuous  and  happy 
future  for  all  classes  of  our  peoiile  if  we  took  to  heart  the  lessons  now  learnt 
and   neti'd   upon  them,  to  juexent   th(>  disasters  that    ha<l  shaken  the 
stability  of  industry  and  i)rosj)erity  in  the  years  of  the  past.      Ho  hoped 
it  might  bo  possible  for  thi-ir  c(»mpany  to  take  some  share  in  promoting 
changes  aM  might  ensure  that  happy  state  of  things;   to  that  end  the 
shan'holders  and  their  din-ctors.  managers  nn<l  foremen,  and  »l\  cla,s.<!es  of 
wrirkpeo|ile  eivag.'d  in  t  he  gn'at  enterpri.«;e  of  engineering  mu.'*t  gi\e  their 
earnest  considernlion  in  ordiT  that  they  might  sfeedily  arrive  at  tl.o 
de>iired  result . 

METROPOLITAN  DISTRICT  RAILWAY  CO. -At  th-  meeting  last  w<ek 
the  (  hannian  (l/i'(l  (;<o.  Hamilton)  said  that  there  was  an  inc*^'a»e  in 
the  dividend  for  the  yen*-  on  the  s«cond  preferenc«>  stock  from  2  jv-r  cent, 
to  3  per  c(Mit.  In  re]>|y  to  sugeestions  as  to  higher  fanes,  he  said  that  for 
many  yi'H's  the  oidinary  stockholders  had  Wen  exjx^cting  or  hoping  for 
a  dividend,  and  he  thought  lie  might  fairly  say  that  they  were  approjri- 
ii'.TtinB  nearer  and  nean  r  to  the  period  at  which  the  jioRsihility  of  a 
ihvid.  nd  on  that  stoek  mieht  lieeoiue  likely.  .Vs  soon  as  thry  hgiti- 
ninti  ly  could,  they  only  too  glad  to  pay  such  a  dividend.    Mean- 

time the  ordinary  :  ■  'I'T,  bv  the  making  of  n  "^on side-able  rewrve. 

wav  lienefitt  d  at  the  exjx'nw  of  the  strond  jirefc  ere.     On  the  c|u<  stion 
o|  revenue,  he  would  jtoint  mit  that  all  tlnM-stmiatt  s  in  connection  with 
the  rlectrificatinn  of  the  District   Railway   ha«l  proved  twi  optimistic. 
j  T\w  rxpenditurv  upon  the  e!cctri6c»tion  had  been  \-eiy  much  Urjtet-.  Mid 
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the  rew-ipts  during  tho  earlier  year?  of  the  changed  system  of  working 
very  much  less,  than  was  anticipated.  The  railway  had  h(;en  resusci- 
tatffd  entirely  by  the  exertions  of  three  distingaishcd  men,  namely,  Sir 
(ieo.  Oibb,  Sir  Edgar  Speyer  and  Sir  Albert  Stanley,  who  had  brought 
the  railway  up  until  there  had  been  an  absolute  change  in  every  way 

NEWCASTLE  &  DISTRICT  ELECTRIC  LIGHTING  CO.  (LTD.)— Dr.   J.   B. 

Simpson,  V. b<i  p.t  :<'nU  d  at  the  meeting  last  week,  said  that  third  mortgage 
debentures  for  .t:W,000  had  been  issued  to  provide  for  the  erection  of  riev/ 
])lant  at  Newburn,  which  came  into  oj)e.'at'on  at  the  beginning  of  the 
yeav  aod  had  been  most  efficient  in  enabling  them  to  reduce  tho  works 
costs.  Loans  liad  increased  and  had  been  expended  in  erecting  plant 
for.  supplying  the  incr'cascd  demand  for  electric  power.  The  capital 
expend!  d\luring  the  year  was  £48,817,  of  which  £41,494  was  for  plant 
for  sup])lying  energy  fo"  power,  £2,594  to  complete  the  connection  of  the 
system  of  supply  laid  down  at  Nev.castle  and  Newburn,  £7()4  for  motors 
on  which  they  received  a  rental,  and  the  balance  (£6,9G5)  for  ordina'y 
e.\penditure  on  cables,  &c.  The  expenses  had  increased  ;  wages,  salaries, 
rates,  &c.,  showed  an  increase  of  £2,262,  and  stores,  coal,  &c.,  of  £4,914 
(£4*440  being  for  coal).  To  m.eet  the  additional  cost  of  coal  and  other 
material  the  price  for  electrical  energy  to  ordinary  consumeis  was  raised 
as 'from  the  Jane  quarter  meter  readings.  The  total  receipts  showed  an 
increase  of  £9,301  over  1914.  It  was  estimated  that  the  loss  due  to  the 
lighting  restrictions  was  £3,700,  but  that  had  been  compensated  for  by 
the  increased  demand  for  power.  The  net  profit  was  £15,9(55,  an  increase 
of  £555.  With  legard  to  the  payment  of  a  dividend,  he  said  in  viev/  of 
tlte  excepti<mal  circumstances  which  had  arisen  due  to  the  war,  and  the 
uncertainty  of  what  was  before  them,  the  directors  decided  that  it  would 
not  bo  wise  to  recommend  the  payment  of  a  dividend,  believing  that  a 
cautious  and  conservative  policy  of  finance  was  essential. 

SOUTH  LONDON  ELECTRIC  SUPPLY  CORPN.  (LTD.)— The  gross  receipts 
for  1915  were  £54,782  and  expenditiue  was  £27,553,  leaving  £27,229  and 
making  with  amount  brought  forward  (£2,898)  an  available  total  of 
£30,127.  8s.  9d.  After  placing  to  d(>preciation  account  £6,248  (making 
the  balance  standing  to  credit  of  this  fund  £55,500),  also  making  provision 
for  dividend  on  6  per  cent,  cumulative  preference  shares  paid  and 
accrued  to  the  end  of  the  year,  debenture  and  other  interest,  &c. 
(£14,117.  10s.  Id.),  the  balance  is  £16,009.  18s.  8d.  Out  of  this  the  board 
recommend  payjnent  of  a  dividend  on  the  ordinary  shares  at  rate  of  5  per 
cent,  for  the  yea--  (£13,000),  carrying  forward  a  balance  of  £3,009.  18  ^  8d. 
During  the  year  new  connections  representing  the  equivalent  of  25,fi52 
(35  watt)  lamps,  or  ^00  kw.,  were  added  to  the  company's  system,  making 
a  total  connection  at  the  end  of  the  y3a"  of  300,518  (35  watt)  lamps,  the 
equivalefit  of  12,820  kw.  The  units  sold  during  the  vear  amount  to 
0,318,140,  an  increase  of  164,899  over  1914. 

TRAMWAYS,  LIGHT  &  POWER  CO.  (LTD.)— The  receipts  for  1915  were 
£32,213  (including  £1,712  brought  forward),  and  after  providing  for  ad- 
ministration, loan  and  debentun;  interest,  the  profit  was  £19,324.  The 
directors  propose  a  dividend  on  the  preference  shares  at  rate  of  6  per  cent., 
leaving  to  be  carried  forv/ard  £3,348.  The  whole  interest  in  the  Chelten- 
ham &  District  Light  Railway  ('o.  was  acquired  in  October  last. 

TYNESIDE  ELECTRICAL  DEVELOPMENT  CO.  (LTD.)— The  profit  for  year 
ended  dan.  31  v,as  £2,602,  and  with  £3,427  brought  forward,  dividends 
at  rate  of  6  per  cent,  per  annum  on  ])refcrred  ordinary  shares  and  of  10 
j)er  cent,  on  the  deferred  (less  interim  dividends)  have  been  declared, 
£1,000  has  been  placed  to  general  I'eserve  and  £3,654  carried  forward. 


NEW    COMPANIES,     MORTGAGES     AND 


CHARGES,  &c. 


NEW  COMPANIES 

BAUGHAN  &  CO.  (LTD.)  (143,116)— Reg.  Feb.  25,  cai)ital  £2,500  in 
£1  shan  s,  to  canyon  business  of  electrical,  general  and  consulting  engineers 
formerly  carried  on  at  Reading  as  Baughan  &  Co.  Private  companv. 
A.  H.  V.  Baughan  is  li /st  permanent  governing  director.  Reg.  office  :  8 
and  10,  London-street,  Reading. 

CHARLES  BRUCE  &  CO.  (LTD.)  (143,119)— Reg.  Feb.  25,  capital 
£15,000  in  £1  whaies,  to  carry  on  the  business  of  ironfounders,  mechanical 
and  marine  engineers,  manufacturers  of  propellers  and  other  machinerv, 
aeroplanes,  motor  cars  and  boats,  metal  workers,  manufacturers  of  and 
dealers  in  motors,  dynamos,  pumps,  &c.  Private  company.  Sec.  (p:^o 
tern.):  J.H.Morton.     Reg.  office  :   Pinner's  Hall,  Old  Broad-street,  E.G. 

DOMESTIC  ENGINEERING  CO.  (LTD.)  (143,040)— Reg.  Feb.  17,  capital 
£3,000  in  £1  shares,  to  carry  on  in  any  part  of  the  world  the  business  of 
domestic,  agricultural,  electrical,  gas,  mechanical,  motor,  marine  and 
general  engineers,  founders,  &c.  Private  company.  First  directors 
are  A.  D.  Wire,  F.  J.  Gordon,  C.  W.  Gordon  and  A.  S.  F.  Morris.  Reg. 
office  :   112,  Tower  Hamlets-road,  Forest  Gate,  E. 

FRANCIS  THEAKSTON  (LTD.)  ( ]  43,057)— Reg.  Feb.  18,  capital  £1,505 
in  1,500  A  shares  of  £1  each  and  100  B  shares  of  Is.  each,  to  carry  on  the 
business  of  railway,  mechanical,  mining  and  electrical  engineers,  manu- 
facturers of  and  dealers  in  railway  permanent  way  materials,  &c. 
Private  company.  First  directors  arcF.  Theakston  (chairman  and  perma- 
nent direetor)  and  S.  Gosmah.     Reg.  effice  :  67,  Moorgate -street,  E,C. 


LUBY-LOWE  ENGINEERING  CO.  (LTD.)  (143,018)— Reg.  Feb.  15, 
capital  £6,000  in  £1  shares  (3,000  7  per  cent,  participating  preferred),  to 
take  over  the  business  carried  on  at  Bristol  as  tho  Luby-Lowe  Engineering 
Co.,  to  carry  on  the  business  of  general,  marine  and  electrical  engineers, 
importers  and  exporters  of  machinery,  &c.,  and  to  adopt  an  agreement. 
Private  company.  First  directors  are  (,'.  J.  M.  Ixjwe  and  J.  H.  Luby  (both 
^  permanent  managing  directors).     Reg.  office  :   81,  Queen 's-road,  BristoL 

OXYGEN  PRODUCERS  (LTD.)  (143,049)— Reg.  Feb.  17,  capital  £6,000 
in  5,500  preferred  siiares  of  £1  each  and  10,000  ordinary  shares  of  Is. 
each,  to  carry  on  tho  business  of  manufacturers  of  and  dealers  in  chemical, 
industrial  and  other  preparations,  gases,  acids,  electrical  and  scientific 
apparatus,  &c.     Private  company.    Reg.  office:  17,  Victoria-street,  S.W. 

SCOTT,  KIRK  &  CO.  (LTD.)  (143,081)- Reg.  Feb.  21,  capital  £1,000 
in  £1  shares,  to  cany  on  the  business  of  gcncal,  mechanical  and  elcc- 
tri..al  engineers,  machinists,  founders,  &c.  P-ivate  company.  First 
directors  are  M.  Scott  and  H.  H.  Green.     Reg.  office:  Montgomery  Works, 

Rockingham -street,  Sheffield. 

UNDERGROUND    ELECTRIC    RAILWAfS    CO.   OF  LONDON  (LTD.)— The 

net  revenue  for  1915  fioni  investments,  &c.,  after  deducting  general 
expenses,  and  including  Vjalance  brought  forward,  amounted  to  £707.370, 
the  service  of  the  4i  per  cent,  bonds,  due  1933,  required  £05,251,  and  the 
service  of  the  4|  per  cent,  three-year  .secured  notes  £31.500,  leaving 
£580,618.  This  is  applicable  as  follows  :  Payment  under  guarantee  on 
Central  London  Railway  Co.  as.scnted  stocks,  £26,931  ;  interest  at  rate 
of  6  per  cent,  on  £1,273,000  first  comulativc  income  debenture  stock, 
£76,380  ;  and  interest  on  £6,330,050  6  per  cent,  income  bonds,  £438,731, 
leaving  £38,575. 

WESTMINSTER  GLASS  &  FURNACE  CO.  (LTD.)  (143,100)— Reg. 
Feb.  23,  capital  £6,000  in  2.000  ordinary  shares  of  £1  each  and  800  10  per 
cent,  preference  shares  of  £5  each,  to  carry  on  business  as  manufacturers 
of  and  dealers  in  glassware  of  all  kinds,  to  execute  contracts  for  erection 
of  glass  or  other  furnaces,  &c.  Private  com.pany.  First  directors  are 
F.  Shelford  and  W.  T.  Cunningham.  Sec.  :  W.  T.  Cunningham.  Reg. 
office  :   39,  Victoria-street,  S.W. 

STATUTORY  RETURNS. 

CORDOBA  LIGHT,  POWER  &  TRACTION  CO.  (LTD.)  (99,640).— Capital  at 
Dee.  30,  1915,  £1,000,000  in  £1  shares  (300,000  preference,  600.000 
ordinary  and  100,000  preference  or  ordinary).  300,000  preference  and 
600,000  ordinary  shares  taken  up.  £1  per  share  called  up  on  300.000. 
preference  and  170,100  ordinary.  £470,100  paid.  £429,900  considered 
as  paid  on  429,900  ordinary  shares.     Mortgages  and  charges  :   £482,700. 

ELLIS  &  WARD  (LTD.) — La  return  to  Sept.  28  gives  capital  as  £10,000 
in  £1  shares.  6,703  shares  taken  up.  £703  paid.  £6,000  considered  as 
paid.     Mortgages  and  charges,  nil. 

HEXHAM  &  DISTRICT  ELECTRIC  SUPPLY  CO.  (LTD.)— In  return  to 
May  17  capital  is  £30,000  in  £5  shares.  1,521  shares  taken  up  and  £7,605 
paid.     Mortgages  and  charges  :    £7,350. 

LARNE  ELECTRIC  LIGHT  WORKS  (LTD.)— The  capital  in  return  to 
Nov.  24,  1915,  is  £4,000  in  £1  shares  (500  5  per  cent,  cumulative  'pre- 
ference).' All  shares  taken  up.  £500  paid  on  the  })rcfercnce.  £3,500 
considered  as  paid  on  the  ordinary.     Mortgages  and  charges,  £2,700. 

RAILLESS  ELECTRIC  TRACTION  CO.  (LTD.)— Return  to  Jan.  6  gives 
capital  as  £5,000  in  4,750  ordinary  shares  of  £1  each,  and  5,000  deterred 
shares  of  Is.  each.  2,571  orcbnary  and  5,000  deferred  shares  taken  up. 
£1  per  share  called  up  on  2.056  ordinary  shares.  £1,016  paid,  leaving 
£140  in  arrears.  £765  considered  as  paid  on  515  ordinarj'  and  5,000 
deferred.     Mortgages  and  charges  :  Nil. 


CITY  NOTES. 


MEMORANDA  (March  1). — Bank  rate  5  per  cent,  (since  Aug.  8,1914). 
Consols  57-J-.  Consols  Pay  Day,  April  5.  St-^cks  and  Shares  Ticket 
Days,  March  9  and  26.  Pay  Days,  March  10  and  27.  Price  of 
silver. 


26-i|d. 


AUTOMATIC  TELEPHONE  MFG.  CO.  (LTD.)— A  dividend  of  -4  per  cent. 
has  been  declared  on  the  ordinary  shares  for  the  past  year. 

CENTRAL  LONDON  RAILWAY  CO.— At  the  meeting  last  week  the 
chairnia\  Loul  l.eorge  Hamilton,  said  the  improved  financial  position 
justified  the  increase  of  the  dividends  on  the  ordinary  and  deferred 
ordinary  stocks.    The  Kaling  extension  had  been  delayed  through  the  wax. 

CITY  OF  LONDON  ELECTRIC  LIGHTING  CO.  (LTD.)— The  directors  have 
decided,  subject  to  audit,  to  place  £50,000  to  reserve,  and  to  recommend 
the  following  dividends  :  On  preference  shares  12s.  per  share,  being  at 
full  rate  of  6  per  cent,  pe"  annjm  ;  on  ordinarj-  shares  16s.  per  share, 
being  at  rate  of  8  per  cent,  per  annum.  On  account  of  these  shares  6s. 
per  preference  share  and  6s.  per  ordinary  share  were  paid  in  Sept..  1915, 
and  the  balance  remains  to  be  paid.  About  £17.500  will  be  carried  for- 
ward. For  1914  the  same  amount  was  placed  to  reserve,  tlie  distribntion 
was  1 8s.  per  sha'e.  or  9  per  cent.  i>er  annum,  and  the  carryforward  about 
£23,500. 

CLONTARF  &h:LL-OF-HOWTHTRAMROAD  CO.— At  the  reeent  meeting 
a  dividend  of  6  per  cent,  v.as  declared  for  the  past  year, 
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COUNTY  OF  LONDON  ELECTRIC  SUPPLY  CO.  (LTD.)— A  final  dividend 
on  the  ordinary  at  the  rate  of  !)  per  cent,  per  annum  (less  tax)  has  been 
de'-larcd  for  the  lialf-ycar  ended  Dec.  31,  making  7  per  ccrit.  for  the  year 
1915.  £40,000  has  been  placed  to  reserve  for  depreciation,  leaving  about 
i;i4,000  to  carry  forv.ard. 

GLOBE  TELEGRAPH  &  TRUST  CO.  (LTD.)— The  directors  have  declared 
a  quarterly  interim  dividon-1  of  3s.  per  share  on  the  jjreference  shares 
(less  tax)  and  of  2s.  ])er  share  on  the  ordinary  shares  (income  tax  having 
alvCiid}^  been  dcductcil). 

LANCASHIRE  DYNAMO  &   MOTOR  CO.  (LTD.)— A  dividend  of  5i   por 

cent,  has  been  dc  eland  on  the  ijrcfercnce  shaves. 

MANSFIELD&  DISTRICTTRAMWAYSCO.— The  accounts  for  1915  show 
£14.148  for  appropriation.  A  dividend  of  7  per  cent,  is  proposed  on  the 
(M-dinary  shares,  adding  £2,o00  to  reserve  and  cairying  forward  £l,i54.5. 

At  Ihc  meeting  the  chairman  l\]r.  A.  R.  Holland),  said  the  business  had 
in'-Tasfvl  steadily.  The  collieries  in  the  district  were  working  full  iime 
and  other  collieries  were  in  j)rocess  of  develo|)ment.  The  directors- 
were  considering  t  he  matter  of  possible  extensions.  During  the  year  tiiey 
ca-Ti((l  .".000,000  p;issengcr:;,  anrl  more  than  ."00.000  car-mile.s  were  run. 

METROPOLITAN  ELECTRIC  SUPPLY  CO.  (LTD.)— A  dividend  for  the 
half-year  ended  Dec.  31  has  been  declared  at  the  rate  of  2  per  cent., 
making  3  per  cent,  for  the  year  191.5.  against  3.1  ]>er  cent,  for  1914. 
£27,000  has  been  ])lac(  d  to  reserve,  against  £22.000.  and  £4,97S  ca-Ticd 
forwaid,  a^Jiin-t  t.'i.T!)."). 

WADEBRIDGE  ELECTRIC  SUPPLY  CO.  (LTD.)- A  diviilcnd  of  (i  ]>  r 
cent,  ha:;  l)ccn  dccla'f  d  f<,'!-  the  past  y(  a  ■. 


METAL  PRICES. 

Messrs.  J.  B.  Garnham  &  Sons,  1;<2.  Upper  Thames-street,  London,  E.G.,  quote  under 
date  Feb.  29,  ;he  following  as  the  present  basis  prices  of 
Nev/  Metals.  per  lb. 


Solid  Drawn  Brass  Tubes 1 7d. 

Solid  Drawn  Copper  Tubes ISJd. 

Brazed  Copper  Tubes 18Id. 

Brazed  Brass  Tubes 19d. 

Bras.s  Wire Itjd. 

Copper  Wire 18d. 

Rolled  Brass 16Jd. 

Brass  Sheets lejd. 

per  ton. 

Copper  Sheets    £148  0    0 

Spelter £110  0    0 


per  ton . 

English  Lead £34    0    0 

Antimony Nominal. 


Old  Metals. 


per  ton. 


Clean  Scrap  Copper £96  0 

Braziery  Copper  Scrap £S7  0 

Clean  Scrap  Brass £66  !0 

Old  Lead £27  0 

Old  Zinc £70  0 

Hollow  Pewter £120  0 

Black  Pewter £90  0 

Gun  Metal £83  0 


M;-.  A.  Joseph,  Earl-street.  London-road.  Southwark,  London,  S.E.,  quotes  under  date 
Feb.  29  the  following  approximate  prices  of  Scrap  Metai  s  :  — 


per  ton. 

Aluminium  Cuttings £150    0    0 

Clean  Mixed  Brass £70    0    0 

Clean  Cooper £98    0    0 

Braziery  Copper £92    0    0 

Gun  Metal £84    0    0 


per  ton. 

Old  Lead £28    0    0 

Tea  Lead £26    0    0 

Old  Zinc £76    0    0 

Hollow  Pewter £120    0    0 

Shaped  Black  Pewter £85    0    0 


Mr.  Josepii  can  supply  soldei  at  the  follov/inp  prices  per  ton  :  Plumber's  Solder  (in  ba*" 
or  strip).  £80;  Commercial  Tinman's  Solder,  £110  ;   Blowpipe  Solder,  £120. 


ELECTRICAL  GOIVIPANIES'  SHARE  LIST. 

What  wore  kaow)  ai  "  ottioial  quotatioai  "  are  not  now  iuued,  b  i  t 
we  Rive  below  the  i  ...o.st  prioB.<i  at  which  actual  transaotions  took  place 
on  oc  before  I'lio.Hday,  I".!..  2!i.  The  greatest  care  is  taken  in  oompilinL: 
theie  figures,  but  the  dilBoulty  of  veritioation  is  now  muoh  inoroased. 


NAME. 


Electricity  Supply. 

Bournemrnith  f^  Piole  E.U  Ord 

too.    4J%  Cum.  Pref 

^Do.     6%  Cum  2nd  Prof 

Brompton  St  Kmislngton  Ord 

Do.     ?"/„  Virl 

Central  Elec.  Supp.  C.  Deb.  St 

Charing  Crow  west  End  &  City  Debs., 

Do.     4J%Pref 

Do.     (3rd 

Do.    City  Pref 

Chels«a  Ela*.  Supp.  Co.  Ord 


do. 


Plec. 


Deb. 
LtOrd. 


6%  Pi  (II. 
lit  Deh. 


11  Ord. 


-c.  Supp.  4i%  Date. 
t^nlghtsbrldnOrd. 


n  6%  Pr«f. 


St. 

St.  I 


■•t  . 


Ord. 


St.    5\ 

-.16^ 


I- 
t. 
r. 
r. 
Soutii  UioJon  E.Sl  V 


litMort.  Dtb.  St. 
•^'    "-'Dbs 

Db.St. 


91 

lOftt 
?* 

6^ 

80 
3«! 
31 
21  i 

9V 

97 

80 

10 

10 

86* 

97 

75 

i 

J" 

80 
99 
99| 

loot 

3S 


Rats 

nn  CBNT, 

YlBLDBO. 

C    •.  d. 

7    5    5 

4  i5    6 

5  16     4 

7     1     7 

S    0    0 

4   19    5 

5    0    0 

6     9    9 

7    2  10 

8    9    5 

5    8     1 

5    0    0 

7  11     7 
.<;  in     i 

5    2  6 

5  12  II 

6  14  !l 
5  18  6 

5  4  I 
4  12  9 

6  0  0 
S 


0  II 

1  2 


5  M 

5  I 

6  0 

5  0 
C    8 

6  10 


6 
3 

0  I 
6 

0  I 

0  I 

/ 1 


DiVIDBHD 

Dub. 


Mv,  S«pt 
Feb,  Aug 
Feb  Aug 
Mar,  S«Di 

Mar,  Aug 

J«n.  July 

Au(.Feb 
Jun,  Dec 
Mar,  Sept 
Jan,  July 
Kab,  Aug 
Mar.  July 

iun,  D»c 
un.  Df: 
l«r.  Sepi 
Fet),  Aug 
Jan,  July 
Mr,  Nor 

July 
Feb,  Au* 
Jan,  July 

Jan.  July 

Mar,  Aug 

J*n.  Iiily 

Jan.  July 

Mar.  Sept 

Mar,  Sept 

Apl,  Oct 

Mar.SfPt 


ELECTRICAL  COMPANIES'  SHARE  USl.— Continued. 


n    Last 

X     DiTI-' 

w    dendI 


5    10% 
.  5   7»,^ 
St    3i% 
St  4i% 
I    8% 
I  9% 
5  4i% 

i-     5% 

St.     Wo 
St     4%  I 
St-,4io/J 

St-     4%  I 
St.    4% 
St  '   5°/:  ; 

»P  i% 
St  4% 
St    4% 

i^   1% 

ft-    31% 

I  ^» 

St!  3to/„ 

St:  4% 

St-    HVo 
6% 


NAME, 


FflM,      I     Ratb 
Tuei.,       PER  CB^rr, 
Feb.S9.    I  Yeldbd. 


St. 
St. 
St. 
St. 


I 

1 

1 

too 

1 

5 
5 
1 

St. 


St 


t/o 
4% 
4% 


14% 
6% 

6% 

15% 

3/0 

6% 

4J% 

.00   6% 


15% 


'o 

% 

2/6 
,    41% 
I    6% 

5  ,  , 

,    4% 
}    6% 

•^.\  4% 

;«' '°% 

lOl  6% 

5  20% 

c.^   2/3 

St     4i% 

0  10% 

10    5°/: 

.B  20% 
I00|  4% 

1 

St. 

"V) 

St. 
St. 


7»% 
6d. 

4% 
44% 
4% 
4% 


(  CI  iivit»Tl  3r  Inttreil 


St.    30/0 

St    li% 

^^n    *% 
10    5% 

"0    10% 

5    5/0 

cl°    *% 
St     7% 

St  1,7/6 

s«-:  4% 

St  4% 

10  7% 

10  2i\ 

25  13% 

'0  k 

10    7% 

St     4^^ 

••j4*% 

l'  71d. 
,  '    10% 
St.     4 
St.     41 

5    8% 

St     4^^ 


10  6% 

10  6% 

100  5». 

too  6< 


I 


5    3 
St.     5' 

to 

St.  4| 


Electricity  Supply — cont. 

St.  James'  &  Pall  MallOrd 

Do.  do.  Pref 

Do.  do.  Debs 

Urban  Elec.  Supp  4i%  Db.  St    

Waste  Heat  &  Gas  Elec.  Gen.  Stations.. 
Westminster  E.S.  Corp.  Ord 

Do      4i%  Cum.  Pref 

Electric  Railways  &  Tramways. 

British  Elec.  Traction  5%  Debs 

Do.     6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord.  . . 

Do.        do.        Assented  Def.  Ord.  .. 

Do.    4i%  Pref 

Do      4%  Deb.  St 

City  &S.  London  Deb 

Do.     Pref.  1896    

London  Electric  Ry.  Ord. 

Do.    4%  Pref ' 

Do.     4%  Debs 

Metropolitan  Ry.  Con.  Ord ' 

Do.    3t%  Pref : 

Do.    3^%  Convertible  Pref I 

Do.    3i%  A  Debs I 

Do.     3i%  Debs 

Metropolitan  Dist  Ry.  Ord I 

C!o.    4%  Prior  Lien    

Do.    4i%  First  Pref I 

Do.     6%  Perp.  Debs 

Do.    4%  Debs 

Do.     4%  Debs.  (1903-5) 

Do.     4%  Guar.  Stock 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord 

Do.    e%  Pref 

Brit.  Aluminium  Ord 

Do.     Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.Ericssion  Mfg.Cm.6%  Pref 

British  Thomson-Houston  Db 

Brit.  Westinghouse  Pref 

Do.    6%  Prior  Lien  Debs 

Do.    4%  Mort.  Deb.  St 

Callender's Cable,  &c.,  Co.  Ord 

Do.     5%  Pref 

Do.      4i%  Debs 

Dick,  Kerr  St.  Co.  6%  Pref 

Edison  &  Swan  U.Elec.Lt  A.  £3  pd 

Do.     4%  Deb 

Elec.  Construction  Ord 

Do.    7%  Cum.  Pref 

Do.  4%  Debs 

General  Electric  Ord 

Do,    6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. 

Do.     4  J%  Cum.  Pref 

Do.     4i%Db 

India  Rubber,  G.  P.  Stc,  Ord 

Do.  Pref 

Do.      4%  Debs 

Telegh.  Con.  &  Main.  Co 

Do.     4%  Debs 

Vickers  Ord 

Do.     5%  Pref 

Do.     1st  Debs 

Do.    4*%2ndDebs 

Willans  &  Robinson  B.  Cum.  Pref 

Do.     1st  Mt.  D?b.  St 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.    Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

tDirect  United  States 

Eastern  Tel.  Co.  Ord 

Do.    34%  Pref 

Do.    4%  Debs 

tEastern  Extension  Tel.  Co..  4%  Debs.. . 

Do.    Ord 

Gt  Northern  Tel.  Co.  with  Coupi  No.  9 

Indo-European    

Marconi's  Wireless  Tel.  Co 

Do.     7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.     4%  Deb.  St 

Western  Union  50  yr.  Bds 

Telephones. 

•  Monte  Video  Telephn.  Ord  

Oriental  Telephone  Ord 

Do.     Db.St _ 

Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.    5%  Cum.  Pref 

Do.    Deb.  Stk 

Financial  and  Investment 

Globe  Telegh.   it  Trust 

Do.     6%  Pf 

Mackay  Companies' Common 

Do      JIOO  Pref    

Submarine  Cable  Trust  Certs 

Colonial  and  Foreign  Electric 

Adelaide  Elec.  Supply  6%  Pref 

Do.    5%  Debs 

Bombay  E.  &  «iT6%Pr«f 

De.    4l%Debj 

Calcutu  E.  &  Corp.  Ord   

Do.     5%  Pref  


51 1 
5fJ  + 

74 

83 
lA 
Silt 
4 

824 

73{ 

6'?t 

63 

991 

93i 

66 

62i 

Mi 

64.V 
85' 
221^ 
77t 
74i 

e2t 

83t 

15 

92 

72 
109 
71V 
71 

es 

li* 
I-.. 
89^ 

7 

lOtt 
5^ 
t 
91  + 
2it 
102 
63  J 

m 

4i 

98 
it 
I 

59i 

Si 

1 

71 

10!-' 

9ft 
14 

4i 

33 

9i 

71 
99t 
37 
93 

li 
i 
79* 
99 
41 
53 

lOOi 
211 
70 

71 
12 

7i 

5i 
1271 
64* 
77} 
78t 
121 
31 
501 

It 

1S3 

1,'. 

7f; 
12i 
75* 
991 


C    s.  d. 


8  ID  3 

6  0  3 

4  14  8 

5  8  5 

7  6  3 

7  6  11 

5  12  6 

6  0  10 

8  3  3 
5  15  4 

5  17  8 
4  10  3 
4    5  9 

6  I  3 
8    0  0 

3  4  7 
6    4  0 

4  14  4 
4  10  1 


4  10 
4  14 
4  4 
4    4 


/ 

5 
10 
12 
12 
18 

4 

9 

11 
12 
15 
19 
15 
15 


18  11 
15  2 
17  11 


11   10 
17    2 


5  4    0 

8  6  11 
7  0    0 

5  12    8 

9  6     7 

6  5    6 

7  2  10 

4  14    9 

5  2 
10  16 

6  n 

4    0 

6  9 
6 
5 


5  14 
5  0 
4  11 
9  15 


7  iO  11 


19   10 
18    9 


12  10 
3    3 


2 
13 

9 

8 

6 

2 

15     ! 
12  II 


DrriDBiro 
Dub. 


Feb,  Aug 
Feb,  Aug 
Jan,  Dec 
Aol,  Oct 
Mar,  Aug 
Mar,  Sept 
Jan,  July 

Apl,  Oct 
Feb,  Au; 


Jan,  July 
Jan,  July 
May.  Nov 
Feb,  Aug 
Jan,  July 
Mar.  Sept 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
Feb,  Aug 
May,  Nov 
Feb,  Aug 
Jan,  July 
Jan,  July 
Jan,  July 
Mar,  Sept 

Apl,  Oct 
Apl,  Oct 

Mar 
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i( 


The  Stranger  That  is  Within  Thy  Gates." 


\\  !■:  give  elsewlicic  an  accotint  of  the  special  general  luceting 
of  the  Institution  of  Electrical  Engineers  that  was  held  on  tlie 
1st  inst.  for  the  purpose  of  considei'ing,  and,  if  thought  fit.  of 
passing  a  resolution  dealing  with  the  modification  of  tlie 
articles  of  association.  The  ambiguity  in  the  wording  of  the 
resolution,  to  which  we  I'eferred  in  our  issue  of  the  18th  ult., 
resulted  in  a  certain  amount  of  '"  liveliness  "  at  the  meeting, 
and  we  venture  to  think  that  the  happy  (and  rare)  combination 
of  firmne.ss,  tact  and  amiability  of  the  President  will  long  be 
gratefully  remembered  by  most  of  those  present.  A  notable 
feature  of  the  meeting  was  the  ignorance,  real  or  assumed,  of 
many  of  the  speakers  of  the  elementary  piinciples  of  the  Law 
of  Public  Companies,  and  it  was  largely  due  to  such  "  ignor- 
ance '"  that  the  meeting  was  adjourned. 


If  it  be  the  intention  to  regard   as  subjects  of  an  en^my 

country  all  those  who,  although  naturalised  in  this  country. 

are  not  de-naturali.sed  in  the  country  of  their  birth,  in  addition 

to  those  who  are  not  ratiiralised  in  this  country,  then  we  think 

it  will  be  difficult  to  frame  such  a  resolution  as  would  be  upheld 

in  the  Courts.     Apart  from  this,  the  necessary  evidence  would 

seldom  be  available.     Moreover,  we  understand  that  the  law 

in  regard  to  denaturalisation  was  only  introduced  in  Germany-. 

in  19J3.     Assuming  tliat  the  resolution  were  altered  so  as  to 

have  the  extreme  meaning  desired  by  some  members,  thus 

I  embracing    all    naturalised    members    as    well    as    aliens,  the 

.immediate    effect    would    be    the    removal    from   the    roll    of 

the   Institution    of  names   which    are   honoured,   and   rightly 

(honoured,  not  only  within  the  Institution  itself,  but  throughout 

[the  entire  electrical  industrv.     We  cannot  believe  that  such 


WHS  the  intention  of  those  wh.(>  sought  to  give  to  tlie  resolution 
a  meaning  which,  evidently,  was  not  intended  h)y  the  Council. 
But  if  such  was  their  intention  we  are  inclined  to  doubt  wliether 
thev  will  secure  a  unanimous  vote  at  the  next  meeting. 


Therk  is  much  to  be  said  bot;!  for  and  agai.i.st  naturali.sation. 
but  our  c  ilumns  are  not  adapted  for  the  purpo.se.  nor  do  we 
look  upon  the  Institution  as  a  suitable  place  for  hol-iing  such 
a  discussion.     It  is  witliin  the  ])ower  of  the  Council  to  frame 
their  constitution  and  by-laws  so  as   to    exclude  naturali.sed 
citizens  in  future  :    but  according  to  the  Naturalisation  A^-t. 
naturali.sed  citizens  have  substantially  the  same    lights    and 
duties  as  natural  born  citizens,  ana  this  is  so  in  every  State 
wliich  allows  laturalisation.     Therefore  it  will  be.  as  we  have 
said  before,  difficult,  if  not  impo.ssible,  to  frame  a  rescluticn  for 
expulsion  wliich  would  successfidlv  stand  the  tes-t  of  a  Chancery 
action .     The  War  Office  has  only  this  week  recognised  the  rights 
of  naturali.sed  citizens  further  by  permitting  their  sons  to  join 
the  Colours.    Although  for  purposes  of  trade,  naturalisation  may 
be  undesirable  from  our  point  of  view,  it  mu.st  rot  be  forgolten 
that  the  Institution  was  founded  with  the  object  of  promoting 
the  general  advancement  of  electrical  i^cience  and  its  applica- 
tions, and  of  facilitating  the  exchange  of  information  and  ideas 
on  these  subjects.      In  a  word,  the   Institution  is  concerned 
more  with  the  technical  side  than  with  the  commercial  side. 
This  is  a  point  that  is  liable  to  be  overlooked.     Were  the 
Instittition  a  trade  association  we  should  hold  the  view  that 
its   membership   should    be   exchusively   British.     If   it    were 
possible  w^e  would  much  rather  see  members  of  the  Ii'stitution 
}>ledged  to  buy  and  recommend  machinery  of  British  maniifac- 
ture  in.stead  of  filling  their  power   stations  and  works  with 
machines  manufactured  either  on  the  Continent  or  in  America, 
as  many   of  them  have  clone  in   the  past.     It  is,   of  course 
difficalf  to  act  temperately  in  tliese  matters  at  the  present  time, 
because  Germary  has  broken  away  from  all  honourable  methods 
and  can  no  longer  be  numbered  among  civilised  nations.     Her 
methods  are  abhorrent  to  us.     Bur  this  is  all  the  more  reason 
for  acting  with  deliberation,  and  for  avoiding  even  the  semblance 
of  injustice.     It  is  said  there  are  traitors  among  the  naturalised 
members.    This  is  not  unlik'elv  ;  but  if  so,  they  should  be  dealt 
with   individually.     To    turn    out    members   whose   sons   are 
figiiting  for  us,  to  piuiish  the  just,  whom  we  know,  fcr  the 
unjust  who  are  unknown,  is  surely  a  parody  of  those  laws  of 
justice  wh'cli  we  h<.ve  rightly  held  sacred  for  generations. 


That  relatively  few  members  should  be  able  to  carry  a 
resolution  of  vital  im])ortance  to  the  well-being  of  the  Insti- 
tutfon  without  consulting  the  total  membership  is  a  matter  to 
which  the  immediate  attention  of  the  Council  should  be  given. 
Furthermore,  a  list,  not  merely  numbers,  but  names,  status 
and  date  of  election  of  the  members  affected  by  such  a  rei^o- 
lution  should  be  .sent,  in  confidence,  to  every  member,  so  as  {o 
enable  such  member  to  form  an  opinion  as  to  the  desirabditv 
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or  otherwise,  of  removing  names,  even  if  it  were  legal  so  to  do, 
from  the  roll  of  the  Institution.  Finally,  we  believe  that  a 
statement  by  the  President  as  to  why  the  Institution  of  Civil 
and  Mechanical  Engineers  decided  to  do  nothing  would  be 
welcomed  by  many  at  the  next  meeting.  Jn  dealing  with  such 
a  broad  question  collective  action  would  be  much  more  satis- 
factory ttian  action  by  a  single  institution. 


Ax  account  of  the  further  informal  meeting  held  last  Wednes- 
day will  be  found  near  the  end  of  our  present  issue.  In  opening 
the  proceedings  the  President  announced  that  any  res'jlution 
supported  by  a  majority  that  afternoon  would  be  submitted 
to  the  whole  membership  for  an  expression  of  opinion  bv  a 
postal  vote.  After  a  lengthy  discussion  the  following  alternative 
(•ourses  of  action  were  accepted  by  the  meeting  Un-  submi.ssion 
to  the  membership  :  (a)  Expulsion  of  members  who  are 
.subjects  of  enemy  states,  as  proposed  in  the  original  resolution 
of  the  Council ;  (b)  expulsion  of  naturalised  British  subjects 
who  have  retained  enemy  nationality  ;  (c)  rendering  ineligible 
for  membership  the  subjects  of  enemy  states  after  the  war. 
The  expulsion  of  naturalised  members  who  are  not  de-naturalised 
in  their  own  country  rai.ses  the  legal  difficulty  to  which  we  have 
already  referred.  In  this  connection  it  must  be  remembered 
that  the  Institution  is  not  a  club  but  a  public  company,  and 
unless  certain  rules  of  conduct  are  infringed,  members  rannot 
be  expelled.  The  .sugge.sted  regulation  draws  a  di.stinc- 
tion  between  British  subjects  quite  irrespective  of  conduct. 
The  rights  of  British  naturalised  subjects  were  .strongly  supported 
by  Mr.  Gill,  Mr.  J.  E.  Kingsbury.  Mi  .  W.  I^.  M.\d(;en,  Mr.  W. 
RuTHKKFORD  and  Prof.  S.  P.  Tho.mp.so.x.  Ml-.  Gill  read  the 
clause  in  a  naturalisation  paper,  setting  out  the  rights  that  were 
so  conferred,  and  pointed  out  that  the  treating  of  such  a  docu- 
ment as  a  '■  scrap  of  paper"  would  not  be  to  our  credit.  .V 
re.solution  to  expel  all  naturalised  members  of  "enemy  orijiin 
finally  received  but  .scanty  su])])()it.  and  will,  therefore,  not 
be  included  amonfi  the  above  alternatives. 


Ix  a  matter  of  tc.is  kird  it  is  the  duty  of  every  member  in 
supporting  any  resolution  or  <,ourse  of  action  to  be  cjininced  : 

1.  That  the  propo.sed  action  is  in  the  bejst  interests  of  the 

Institution  as  a  whole. 

2.  That    the    resolution    is    not    dictated    by    any  trade 

interests,  instead  of  considering  the  w-'lfaic   of    the 
Institution. 

3.  That  the  action  will  not  ))e  detrinu'utal  to  the  interests 

<if  members  engaged  in  enemy  or  neutral  countries 
after  the  war. 
1.  That  the   a('ti<m   will   be   eudor.sed    l)y   the   members 

generally  10  years  hence. 
5.  That  the  resolution  cannot  be  described  by  neutrals  as 
wliat  ntight  have  been  expected  from  Geimans.  but 
not  from  Britons. 
0.  That  the  course  of  action  is  m  aecordanc*'  with  Hiitish 
standards  of  justice,    which,   even    in    our   hours   of 
lireatest  ])rovoratioii.  we  trust  will  never  be  lowered. 
\Vc  hojje  that  every  corjtornte  ineinber  will  look  at  the  <|uesti«)n 
in  all  its  aspects,  considering  the  puints  enumerated  above, 
and  will  not  merely  take  the  easy  course  of  letting  any  aeticsn 
go  by  di'fault. 


The  "Dead  Mans  Hand-" 

In  I  oinmon  with  many  of  our  readers  we  have  lung  regarded 
the  knob  in  the  top  of  the  handle  of  the  nia.ster-rontroller  used 
in  elei  irieally operated  trains  as  an  absolute  .^afetjuard  That 
this  is  Uitt  so  was  luade  «'videnf  at  an  iiupiest  held  at  l'eni;<» 
Irt.st  Satui-dav  .      it  was  explained  th.if  whm  'tii>  driver  relr.isi  >. 


his  grip  on  this  knob,  which  is  known  as  the  "  dead  mans 
hand,"  the  train  stops  automatically.  From  the  evidence  it 
appears  that  a  train,  that  should  have  .stopped  at  Norwood, 
failed  to  do  so,  and  the  guard  cut  off  the  current  and  applied 
the  brakes.  Investigation  showed  that  the  motorman.s  cabin 
wa.s  unoccupied,  and  on  the  floor  of  the  compartment  was 
found  a  wedge  which,  if  used,  would  put  the  .safety  device 
out  of  action,  thereby  enabling  the  driver  to  walk  about  or 
read  a  book.  It  is  net  unlikely  that  tho.se  guilty  of  .such 
foolhardine.ss  would  find  it  more  profitable  to  exercise  their 
ingenuity  in  devising  something  superior  to  the  existing 
appliance.  The  matter  is  one  that  should  be  inquired  into 
by  tlie  railway  companies,  as  the  practice  of  drivers  in  charge 
of  trains  in  motion  "  walking  about  and  reading  books  ""  is 
not  one  to  be  encouraged.  Makers  of  train-control  equip- 
ment would  do  well  not  to  underrate  the  capacity  of  those 
whom  they  endeavour  to  protect. 


Coal  and  Coke  Supplies. 

Therk  is  something  a  little  humorous  in  the  announcejnent 
of  the  Board  of  Trade  which  we  give  in  ai  other  colunm.  that 
■■^owing  to  the  increasii>g  demand  of  industries  connected 
with  the  war,  difficulties  with  regard  to  fuel  .supplies  have 
become  more  pressing  in  certain  districts."  To  the  average 
individual  this  fact  became  apparent  in  the  spring  of  last 
year,  but  no  action  was  taken  for  many  months  after  that 
time  ;  in  fact,  not  until  the  winter  demand  was  well  in  sight 
and  when  most  valuable  time  had  been  lost.  As  it  is.  the  stock 
of  coal  at  many  electricity  works  has  been  seriously  depleted. 
In  other  directions  also  the  deficiency  is  very  marked.  Tiiu.s, 
we  learn  that  the  Council's  Schools  at  Birmingham  are  being 
closed  becau.se  coal  is  not  obtainable  for  warming  them.  Wlien 
it  comes  to  such  institutions  as  schools,  it  may  l>e  that  the  net 
result  is  not  much  more  than  what  may  be  classed  as  personal 
discomfort  and  a  certain  loss  in  education,  but  with  elec- 
tricity works  the  ca.se  is  far  different.  It  is  high  time  it  was 
reali.sed  how'  largely  the  output  of  munitions  depend.*^  uptm 
electric  power,  and  it  is  to  be  hoped  that  the  .steps  which  have 
at  length  been  taken  by  the  Board  of  Trade  in  appointing 
certain  committees  mav  have  a  beneficial  eifect. 


Edison's  Birtliday.  '  The  Electrical  Review  and  Western 
Klectrician  "  states  that  the  69th  birthday  of  Thomas  A. 
Kdison  was  celebrated  with  a  baiKjuet  at  Newark.  N..I..  on  the 

•">th  lilt.      Six  hundred  of  liis  employes  were  ])re.sent. 

Russian  Central  Station  Statistics,  .\ccotxiiug  to  pub- 
lished statistics  of  Russian  electric  light  stitions,  in  which 
piirticulars  of  about  80  of  the  225  stations  are  uiven.  47  stations 
jiossess  steam  ]dant  of  a  total  rating  of  221. (K»()  kw.  Sixteen 
stations  have  oil  or  gas  engines  of  a  total  rating  of  9.570  kw., 
and  16  stations  with  a  rating  of  9.61H)  kw.  have  both  steam. 
engines  and  internal  combustion  engines,  it  ajipears  that  only 
one  station  uses  water  ])ower. 

Americsan  Electro-Chemical  Society.     V.ilume  XX\  ill.  of 

the    "  Tiansa(  tions  "  nf  iliis  Sm  letv  (ontains  some  20  Papei-s 
on  metallurgical  sul»jects.     .\mongst  these  we  notice  "    Heat 
Losses   from   an    Klectric   Furnace,"   "  Kle<tric   St«*el  1_'' 
Klertric   Furnace   Melting  of   Ferro-.MIoys. "     ■  Electr 
i'l-ecipitation  of  (Jold,  Silver  and  Copper  from  Cyanide  Solu 
tions."    •  Electi-o-deposition  of  Nickel."  and  the  "  I'se  of  the 
Flame  .\re  in  Paint  and  Dye  Testing." 

Energy  Required  by  the  Panama  Pacific  E\"   *-^" 

According    t..   ihe   "  Kleitrnal    World.      iIm'   elee^ 
which  was  e«»nsuined  by  the  above  amount<tl  to  2..'yi4/.».'>3  kw 
hours  during  the  jtre-Expoisition  and  ))ost-Kxi»ositinii 
anil    to    I5,f<.^G.0jC)  kw.-houi-s   during   the    Kxpositioi 
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proper,  making  a  total  of  18,321,038  kw.-liours.  Excluding 
the  State  and  toioign  section,  the  illumination  produced  a  load 
of  5,216  kw..  of  which  1,700  k\v.  was, for  searchlij^hts,  450  k\v. 
for  arc  lamps   and  .'».()6(5  kw.  for  incandescent  lamps. 

Water  Powers  of  Europe.  Statistics  of  the  Imperial 
Kussian  Technical  Society  show  the  available  water-power 
in  European  Russia,  including  Finland,  the  Trals  and  Caucasia, 
to  he  roughly  30,(KK),000  h.p.  The  potential  water-})ower  of 
Oermany  is  about  1,000,000  h.p.,  that  of  Switzerland 
2,500,000  H. p..  and  that  of  Sweden  more  than  6,000,000  h.p. 
Of  the  latter  about  3.500,000  h.p.  is  not  yet  utilised.  In 
Switzerland  300.()()()  h.p.  and  in  Italy  more  than  400,000  h.p. 
js  utilised,  whereas  hardly  250,000  h.p.  is  utilised  in  Russia. 

Royal  Society  Candidates.  Among  the  candidates  selected 
by  the  Council  for  nomination  we  notice  the  following  :  -  -E.  H. 
Barton,  Professor  of  Experimental  Physics,  University  College, 
Nottingham  ;  W.  R.  Bousfield,  K.C.,  well  known  for  his 
physical  chemical  work  and  as  counsel  in  patent  litigation  : 
S.  G.  Brown,  who  has  done  much  work  in  cable  telegraphy  ; 
E.  G.  Coker,  Professor  of  Engineering  and  Applied  Mathe- 
matics at  University  College  ;  and  -T.  A.  Pollock.  Professor  of 
Physics,  Sydney  Ujiiversity,  N.S.W. 

Boiler  Fuels. — In  the  "  Colliery  Guardian  "  recently,  Mr, 
E.  Gevers-Orban  contributed  an  article  entitled  "  Coke, 
Anthracite  Slime  and  Anthracite  Duff  as  Boiler  Fuel."  A 
low  refractory  vault  above  the  grate  forces  the  burning  gases 
upwards  and  brings  them  in  contact  with  the  coal  entering  the 
furnace  from  a  hopper.  In  this  way  coke  dust  ignites  easily 
as  also  does  anthracite  slime  and  duff.  Wet  anthracite  slime 
b)urns  regularly  with  30  per  cent,  ashes,  and  18  per  cent,  water 
without  additional  fuel,  and  raises  steam  for  electrical  purposes. 
Each  pound  of  slime  raises  3  lb.  of  steam  at  120  lb.  pressure. 

Telephone  Development. — According  to  the  ''Electrical 
World,"  the  latest  statistics  compiled  by  the  Bell  Telephone 
Company,  giving  the  average  number  of  people  to  every  Bell 
telephone  in  some  of  the  largest  cities  in  the  United  States, 
places  Chicago  and  Albany  first  with  6-1  people  per  telephone, 
Los  Angeles  is  next  with  6-8,  followed  by  Washington  with  7*2 
and  Detroit  with  7-8,  Boston  has  84,  New  York  8-5,  and 
Philadelphia  11-5.  Other  cities  were  as  follows  :  St.  Louis  12-7, 
Pittsburgh  11-5,  Cleveland  11-9,  Newark  15-6,  Buffalo  12-3, 
Providence  10-1,  and  Rochester  16-1,  while  the  average  of  all 
these  cities  was  11-2. 

Electric  Railway  Signals  at  Adelaide.  -The  "  Common- 
wealth Engineer  ""  referred  recently  to  the  system  adopted  at 
Adelaide,  where  the. platform  accommodation  has  been  ex- 
tended. The  system  of  signals  introduced  is  of  the  three- 
position  type,  and  the  operating  machine  has  43  levers  and  13 
square  spaces.  The  power  is  furnished  from  duplicate  sets 
of  200-100  volt  direct-current  motor-generators,  which  charge 
various  storage  batteries.  It  is  stated  that  the  total  power 
required  to  operate  the  points  and  signals  for  their  require- 
ments was  less  than  that  required  for  six  16  c.p.  lamps  burning 
continuously. 

Chimney  Design.— Mr.  R.  Trautschold,  waiting  in  the  "  Coal 
Age  "  on  "  Power  House  Chimney  Design  for  Bituminous 
Coal,"  refers  to  the  progress  made  in  the  smokeless  combustion 
of  soft  coal.  If  induced  draught  is  not  employed  the  chimney 
must  exceed  65  ft.  in  height,  and  if  fuel  economisers  are  used 
the  height  must  exceed  85  ft.  A  few  figures  taken  from  one  of 
his  curves  for  the  height  of  chimney  with  different  rates  of 
combustion  in  a  case  where  there  is  no  fuel  economiser  are  as 
follows  : — 


Lbs.  per  sq.  ft. 
of  grate. 
10 
25 


Height 
in  ft. 

■70 
98 


Lbs.p  rsq.  ft. 
of  gi-ate. 
40 
50 


Height 
in  ft. 
135 
172 


Fixation  of  Atmospheric  Nitrogen.— The  •  Iron  Age  '  has 
an  mteresting  article  on  this  subject  by  Mr.  R.  G.  Skeratt. 
Referring  to  Germany,  he  states  that  with  her  imports  of 
nitrate  cut  off,  and  making  allow^ance  for  the  stock  in  hand 
worth  £6,000,000,  she  could  not  have  kept  up  the  struggle, 
since  her  use  of  explosives  amounts  to  £200,000  every  24  hours. 


In  August,  1914.  (Germany  had  three  electrochemical  estab- 
Hshments  engaged  in  the  fixation  of  nitrogen,  and  since  then 
has  increased  this  industry  enormously.  In  Scandinavia, 
where  the  arc  method  is  used,  the  cost  per  horse-jjower  vear 
is  about  10s.  to  15s.  In  Germany  there  is  no  water-power,  but 
.she  has  found  a  way  to  fix  atmospheric  nitrogen  at  a  cost  that 
bids  fair  to  make  her  independent  of  Chili  in  the  course  of  a 
decade. 

What  is  an  Engineer?  -  "Engineering  Record  "  refers  to 
1 ,500  re[)lies  to  this  question  received  by  the  Chaiiinan  of  the 
Carnegi'i  Foundation  from  practising  engineers.  The  following 
is  an  analysis  of  the  attributes  :    ■ 

Character  and  initiative  41  ]ifT  cent. 

.hMlfjnicnt  anfl  conunon  sense  IT-.l     .. 

Ktlficiency  and  industry 14-.j 

Executive  ability    .• 1-1- 

Knowledge  of  fiinda.'ncntais  f)f  engineering  . science    ...  7        ., 

Tcchnirjiie  of  biisinc-s    (}        ,. 

100       „ 

•This  is  not  considered  satisfactory,  and  another  set  of  questions 
is  to  be  sent  out.  The  idea  is  that  if  practical  men  will  specify 
what  they  want  the  colleges  will  turn  it  out. 

Plant  at  Kananaskis  Falls,  Alberta.  In  ■  Engineering 
Record  "  there  is  an  interesting  article  by  Mr.  Harold  S. 
Johnston  on  '"  Five  Schemes  considered  for  Power  Develop- 
ment at  Kananaskis  Falls,  Alberta."  The  two  main  turbines 
in  the  power  house  are  of  the  vertical  shaft,  single-runner  tvpe, 
giving  5,800  h.p.  at  164  revs,  per  min.  The  effective  head  is 
68  ft.  and  the  efficiency  at  three-quarters  gate  is  85  per  cent., 
with  a  guarantee  as  to  normal  speed  and  capacity  under  heads 
varying  from  65  ft.  to  72  ft.  At  full  gate  and  no-load  the  run- 
away speed  is  not  to  exceed  280  revs,  per  min.  The  exciter 
turbine  is  a  150  h.p.  vertical  shaft  machine  of  82  per  cent, 
efficiency.  The  flywheel  action  of  the  rotor  is  such  that  no 
flywheels  are  required  on  the  main  units.  The  generators  are 
designed  to  carry  a  25  per  cent,  overload  continuously,  and 
momentary  overloads  of  100  per  cent.  They  are  also  to  be 
capable  of  being  short-circuited  for  two  minutes  without  injury 
and  to  operate  successfully  in  parallel  with  the  generators  at 
the  Horseshoe  Falls  plant. 

Corona  and  Other  Forms  of  Electrical  Discharge.— Last 

Friday  Prof.  S.  P.  Thompson  gave  a  discourse  at  the  Roval 
Institution  on  this  subject.  Reference  was  first  made  to  the 
three  types  of  discharge — ivamely,  spark,  brush  and  glow, 
and  then  to  the  character  of  insulator  that  is  necessarv  for 
transmission  at  high  voltages.  It  was  pointed  out  that  there 
was  a  lack  of  experimental  work  on  breakdown  voltages,  and 
that  Manchester  was  the  only  city  in  this  country  which  had  a 
high-tension  laboratory  suitable  for  dealing  with  such  work. 
Passing  on  to  experiments  on  electric  wind.  Prof.  Thompson 
pointed  out  that  a  jet  of  electric  wind  was  capable  of  passing 
through  an  ordinary  air  jet  without  causing  much  displace- 
ment, and  showed  some  interesting  experiments  on  the  sub- 
ject. At  the  end  of  the  discourse  experiments  were  shown 
upon  dust  figures,  the  pattern  of  which  depended  upon  whether 
the  electrification  was  positive  or  negative,  a  round  spot  being 
characteristic  of  negative  electrification  or  glow  discharge, 
and  a  branching  pattern  characteristic  of  positive  electri- 
fication or  brush  discharge.  By  suitable  means  (using  a 
wooden  discharge  point  instead  of  a  metal  point)  it  was  pos- 
sible to  obtain  a  round  spot  with  positive  electrification.  Breath 
figures  were  also  shown,  and  finally  the  patterns  obtained  by 
discharge  upon  photographic  plates. 

Coal  and  Coke  Supplies. — The  Board  of  Trade  announce 
that,  owing  to  the  increasing  demands  of  industries  connected 
with  the  war.  the  difficulties  with  regard  to  fuel  supplies  have 
become  more  pressing  in  certain  districts. 

On  the  nomination  of  the  various  coalowners'  associations,  District 
Coal  and  Coke  Supplies  Committees  have  been  formed  in  order  to  ensure 
that  munition  iirms  and  other  important  consumers  obtain  the  sujipUes 
they  need  with  as  little  delay  and  friction  as  possible.  Committees  liavo 
been  formed,  or  are  in  course  of  formation,  in  the  following  districts  : — - 

Scotland  (secretary.  Mr.  Kobt.  Baird,  105,  St.  \inccnt-street,  Glas- 
gow) ;  Northumberland  (secretary,  Mr.  R.  Gutluie,  Coal  Trade  Offices, 
Newcastle-on-Tyne)  :    Durham  (secretary,  Mr.  E.  (Suthrie,  Coal  Trade 
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Offices,  Newcastle-on-Tyne)  ;  Cunibeiland  (serretan,-,  Mr.  Tom  I'. 
>raitin,  19,  Falcon -street.  Woikiiif^ton)  ;  I>an(,a;;h!re,  Cheshire  and  Xoitli 
Wales  (secretary.  Sir  T.  R.  Katclitfe  Ellis.  18.  King-street.  Wigaii)  : 
W.  Yorkshire  (secretary,  Mr.  A.  B.  ^'inith.  Central  Bank  <  lianiht  is. 
Leeds);  8.  Yorkshire  (secretary,  .Messrs.  Parker  Rhodes  k  Co..  14. 
Moorgate -street.  Kotherham)  ;  Nottingham.  Derby  and  Jxicester 
(secretary,  Mr.  Wm.  Saunders.  Bank  (  hambtrs,  London-road,  Derby): 
Staffordsh  re,  Warwickshire  and  Shro])shire  (secretarv,  ^Ir.  8.  -J.  Keeling. 
New-road,  Nethciton,  Worcestershire):  8.  Wales  (sccretaty.  Mr.  Finlay 
A.  (;ibson.  Park-])lace.  Cardiff)  :  and  Somersetshire  and  (doncestcr.Miire 
(secretary,  Mr.  .1.  (i.  Dennohy,  Albion  (  hambers.  Bristol). 

It  wilfbe  the  business  of  these  Committees  to  .see  that  the  resource  s  of 
their  districts  are  utilised  to  the  best  advantage  and  that  the  re(|uirc- 
ments  of  important  in<lustries  are  fully  met.  The  ((Uei-tion  wlieth(  r 
licences  for  the  e.\i)ort  of  coal  and  coke  can  be  i.ssiu  d  will  ncctssarily 
depend  largely  upon  the  home  demand  Ijcing  satisfactorily  .sU])ii]i<d. 
Any  recommendations  that  the  (  ommittees  may  lie  able  to  make  with  a 
view  to  greater  economy  in  the  use  of  coal  will  be  carefully  cf)nsidcn(l. 
It  is  hop(  d  that  both  coalowneis  and  consumers  will  realise  that  the  indu.s- 
tries  connecttd  with  the  wai-  must  have  precedence,  and  that  some  inter- 
ference with  the  normal  distribution  of  coal  at  the  present  time  cannot 
be  ahogether  avoided.  It  will  ])re)l)ahly  be  nece  ssary  fe)r  the  (  emimittees 
from  time  to  time  to  ask  fen-  infeninatiem,  in  the  fejrm  e)f  re'turns  en-  e)t!ier- 
wise,  as  to  the  elistributiem  oi  the  emtput  e)r  portions  of  the  eiutjmt  ejf 
mines  in  their  districts.  Should  serious  ol)jection  be  felt  by  ce)ale>wners 
to  furnishing  any  |)arti(ular  infe)rmatoin  the  matter  should  l->e  submittcel 
at  once  te)  the  Bejarel  e)f  Trade,  whe)  will  eejiisuH  the  Central  Cem'.mittee'  if 
nee;e.ssary.  The'  Hoaiel  e)f  Traele  have-  a])pe)int(<l  the-  fe)llenving  ee)m- 
mittec  to  ee)nsieler  all  ejue  stions  relating  te)  the-  disti  ibutiem  e)f  eoal  and 
coke  that  may  be  referre  <1  to  thim  fre  m  time  to  time  l)y  the  Hoard  or 
submitted  by  the  Distriert  Coal  and  Ce)ke'  8ui)])lies  Ce)mmittees  :- 

Mr.  W.  F.  Marwood,  C.B.  (Boarel  e)f  Traeie)  (Vhulrmau),  Sir  Riehard 
A.  S.  Redraayne,  K.C.B.  (H.M.  Chief  Insix-etor  e)f  Mines)  (Vkc-Chair- 
man),  Messrs.H.  F.  Carlill  (Board  of  Trade).  Commander  T.  Fisher.  R.N. 
(Admiralty),  J.  ('.  Hamilteni  Gre-ig,  F.  .1.  Jemes,  Leonard  W.  Llewelyn. 
Arthur  F.  Pease,  K.  W.  Price  (^lini.stiy  ejf  Munitiems).  F.  Tatlow  (Railway 
Executive  Cfjmmittee),  and  W.  Walker  (Deputy  Chief  InsiK-ctor  of  Mine-s), 
with  Mr.  W.  A.  Ue  (Boarel  of  Trade)  ami  Capt.  C.  E.  Wi)lian)s  (Ministry 
of  Jlunitions)  as  secretaries. 


APPOINTMENTS  VACANT. 


OBITUARY. 


R.  A.  Dawbakn.— We  regiet  to  record  the  death  of  Mr.  Robeil 
Arthur  Dawbarn,  M.LC^.E.,  M.LE.E.,  which  occurred  on  Monday, 
at  the  age  of  55. 

Mr.  Dawbarn  was  born  in  18()0  anel  served  his  apprentice-ship  with 
Messrs.  Neilson  &  Ce).,  loce)motive  engineers,  of  Glasgow.  In  lK8l  he 
obtained  an  apjmintnu'nt  with  the^  British  Electric  Light  Co.,  which  helel 
the  (Jrammc  patents,  and  for  three  years  he  was  the  company's  repre- 
sentative at  its  Ste)ekpe)rt  works  wht-re  the  elynamos  wen-  maele.  In 
1884  he  je)ine-el  .Mr.  Rawe)rth's  staff  in  .Manche-ster  anel  he-came  identitieel 
with  ship  lighting.  From  1885  to  1887  he-  was  assistant  enginee-r  e)n  the 
clectrie-  lighting  .staff  of  Messrs.  Siemens  Bros.  &  Co.  at  Wex  Iwieh.  but 
in  the  latter  year  he  again  te.e)k  »ip  a-pe>st  under  Mr.  Raworth.  whet  was 
at  that  time-"su];erinteneling  engine-er  of  the  Brush  Company.  In  1888 
he  became-  chief  assistant  e-ngine-e-.  e)f  the  ce)mpany  anel  hael  e-ntire-  e-harge 
of  the  estimating  elepartme-nt,  l:e'ing  n-siie)nsible-  feir  Ww  many  schemes 
which  emanateel  fre)m  the-  Brush  Company  in  the-  early  elnys  ed  'miniicii)al 
lighting.  .Among  the-  i)re)jeets  which  eiiiginateel  from  .Mi.  iJawbarn  were 
the  Hanley,  We>rccstor.  Leicester  anel  8te)ekton-e)n-T(-e.s  schemes.  In 
180.'{  he-  se'curi-el  the  pr(-mi\nu  feir  tl-.e-  be-st  elect  lie  lighting  .seheme  for 
Winehe-ste-r  ( 'or|)e>ratiein,  unel  in  iSil'i  a  siniila.-  jiremium  e>f.e-ie-d  liy  Bat- 
teisea  (!>e(nele>n)  \e-stry.  In  I8(»7  he-  visit e-ei  .\ustralia.  anel  as  the  enit- 
e-om«e)f  hLs  we)rk  tin-  Electric  Lighting  &  Tractie)n  Cet.  eif  .Vu.stralia  (Ltil.) 
with  a  t-apital  of  £:i()(),0()0  was  formed.  On  his  return  from  .Vustralia  he« 
becnme-  supe-i inte-nelinu  cnginee-r  te)  the  Brush  Ce)mpnny.  with  the  ee)nlre>l 
)dse)  of  lhe>  true  lion  elepart  me-nt .  but  in  lilOO  !.••  resigne-ei  in  oreler  to  ente^r 
inte)  a  partnership  with  Mr.  W.  M.  Me)rdey,  which  continueel  \nitil  lOI.".. 

PERSONAL. 

It  is  announced  that  a  nnirriage  has  been  arranged  and  wdl  take 
plaee  Hhe)rtly  b(-twe(>n  .Maje)r  K.  M.  .Masters.  R.E.  (T.).  ami  l)e.re)thy. 
third  daughter  e)f  Mr.  Walter  l'"e)X.  .1.1'..  of  I'pton  St.  Leonard.s. 
Many  of  our  readers  will  kne)W  Major  Masters  as  Afwistant  l-Mif<.r 
of  TiiK  Ei.Kt  TKiciAN  up  te)  the  time  wl\en  war  broke  out. 

Mr.  T.  (ilmUly,  who  for  the  jiawt  eight  or  nine  years  has  had  e  harge- 
of  the  r.e  ee.s.sories  seetiein  of  the  supj)lies  de|»irtn-.enl  if  Mesxrs. 
Siemens  Bros.  Dynamo  W  e.rks  (Ltd.).  'MK  rp|)er  ThameH-strret.  E.C. 
is  siu)rtly  leaving  Ibis  linn  to  take  up  an  app.>in(nient  uk  eonnnere  iai 
manager  with  Messrs.  Trevelyan  &  C<»..  wiiei  -tre  manufacturers  e.f 
ae  e-eKWMies.  t\e..  for  tl»o  eleetric-  I  and  general  enginrering  traden.  at 
LW,  Brae-ebridge-street.  Binningham. 

UoY.VT-     EnoiNKKKS    (T.F.  ).      The  fedle)\ving   appointments  have 
boe'n  made  : — 

Londe>n  Elietrienl  FnuntiM-r-*  :    Lieut,  (temp,  eaptnin)  F.   IL  M.-.i-i.. 
is  s<  <e>ti<',<  d  anel  preinieite  ei  to  tejup.  nu»je)r  (to  n  main  me-onelrd).     t'litpl 
T.  S.  Widlii  (fre.m  H.\.  Divi«ioniil  Kncinecr-*).  Corpl.  H   C  D.irrant  »ne 
S-e,  t'eirpl.  H.  K.  B.  Bee  <1  to  (v  SI  I'ond  bru(enant>«(e)n  prolwtinn). 


Walla.sey  Electricity  Committee  require  a  ehief  as.sistant  engineer. 
Commencing  salar\-  t'lOO  per  annum.  Applications  to  Town  Clerk 
by  .March  I  L 

.\  lirm  of  electrical  engineers  is  advertising  for  an  experienced 
technical  assistant. 

Hammersmith  (London)  Council  retjuire  an  engineer-in-charge 
(salary  £3  jjer  week)  for  jieriod  of  the  war  ;  and  a  stoker  (386.  per 
week  and  2.s.  (id.  war  bonus).  Applications  to  Mr.  G.  G.  Bell. 
e-ngineer  and  manager  of  the  Electricity  l)c|)artment.  85.  Fulham 
Palace-road,  London,  W. 


INSTITUTIONS  AND  SOCIETIES. 


Junior  Institution  of  Engineers.— A  Bohcmi  ui  Concert  •  in  aid  of 
Ihe  funels  e)f  the-  Red  doss  Hosjjital  of  the  Citv  of  I»ndon  branch  of 
the  British  Red  Cross  Society  "  was  held  in  the  King's  Hall  of 
Holbe)rn  Restaurant  last  Saturday  by  this  Society.  Sir  Bovertou 
Redwoe  d,  in  the  chair,  w  as  as  ready  as  ever  to  help  the  Institution, 
in  s])ite  of  the  demands  made  upon  his  tune  and  energies  by  his  work 
for  the  Ministry  of  Munitions.  The  Lord  Mayor  made  a  brief  but 
elocjuent  speech.  In  thanking  the  audience,  the  chairman  included 
a  reference  to  Mr.  Bullock,  the  hon.  mnsic.il  director.  The  audience 
numbered  046. 

The  Royal  Society. — Amongst  the  Pa|X-rs  read  last  Thnr-sday  we 
notice  the  following  :  "  On  the  Distribution  of  Intensity  in  Broadened 
Spectrum  Lines."'  by  Prof.  .1.  W.  Nicholson  and  T.  R.  Merton :  "On 
Prof.  Joly's  Method  of  Avoiding  Collision  at  Sea.'  by  Prof.  H.  C. 
Plummer. 

Last  Tuesday  Sir  John  Wolfe-Barry  was  elected  an  honorary 
member  of  the  Institutie)n  of  Civil  Engineers. 

Electric  Vehicle  Committee. — A  meetuig  of  this  Committee  was 

held  in  London  on  the  18th  ult. 

They  had  Ix-fore  them  favoirable  figun-s  n-garding  the  increasing 
circulation  of  their  official  publication,  "The  Electric  Vehicle."  sub- 
scribers being  now  njmberrd  in  all  parts  of  the  world. 

They  had  received  a  lett^-r  from  the  Secn-taiy  e>f  the  Electric  Vehicle 
Association  of  Ame-rica,  congratidating  them  e)n  tangible  progresss. 

Some  time  ago,  the  Committee  asked  the  Accumulator  Manufacturers' 
s<ction  of  the  British  Electrical  and  Allied  .Manufaeturers'  Association, 
i  through  their  representatives  on  the  ('ommittee-.  to  consider  the  possibility 
;  of  furthe-r  standardisation  of  lead-acid  accumulateMs  for  electric  vehicles, 
|)articularly  in  regard  te)  rating  and  the  overall  sizes  of  cells.     The  Com- 
mittee at  this  meeting  considered  a  communicatiejn  from  the  Accumulator 
.Manufacturers'  section  of  the  B.E.A.M.  Association,  stating  that  they 
1  were  pre])ared  to  agree  to  the  stanelard  sizes  and  rating  a.s  set  forth  below, 
!  which   the    Committee    eonsider   sat i-^fact eery,    anel    as   nu-eting   present 
re-quirements.     These,  as  we-U  as  the  e)ther  matters  in  ce)nnection  with 
lead-aciel  accumulators  thai  have,  with  the  ei)-e)|»e-ration  and  assistance 
I  ut   the    Manufactarers,    been    standarelistd.    will    be.-    known    as    E.V.C. 
standards,  but  it  is  ho]K-d  that,  in  due  course-,  the  British  Engineering 
Standarels  Committee-  may  give  them  the  mark  of  appre)\-al. 

Stdinldi'l  Rnlhi'i.  -  A{  a  battery  is  speeilietl  to  have  an  "E.V.C." 
.standard  ratine  of  ISO  am]xre -hours,  it  means  that  the  lottery  will  givp 
this  ca])a(i1y  wlu-n  elise-harged  at  a  ce>ntinui)Us  rate  e)f  3(>  am]H^n^8  for  a 
period  of  live-  hemrs.  at  the-  end  of  which  time  the  ve)lt8ge  |K-r  ot-11  shall  not 
iiave  fallen  below  1-7  volts. 

Standard  Plalr.i. — Height.  8 J  in.  :   width.  5J  in.  ;   lug  centres.  4|  in. 
Standard  Orcrall.  Sizis.—Vor  all  sizes  the-  width  eif  the  ct»ll  shall  l>e 
I)  I'g  in.,  anel  the  eiverall  height,  ind-jding  eornecteir.  14;  in.     The  length 
of  the  smallest  size-.  I.r..  that  with  seven  plates,  .shall  Ix-  2^  in.,  with  the 
additie)n  e)f  j  in.  fe)r  i-ach  jmir  e>f  plates  above  se-v«-n  plates. 

Standard  hi.tjKclion  f /we;.— Shall  Ik-  that,  which  will  fit  a  hole  in  the 
cover  of  the  cell  1  in.  in  eliameter. 

Standard  ('h'lrijhiij  V'liafjr. — Shall  l>e-  that  wliieh  is  suitable  for  charg- 
ing 44  le-ael-aeid  e-e-lls.  i.(..  85  to  liO  Ve)lts. 

The-  s-ere-tary  re-i)e)rteel  that  siue-e-  Get.  I.  snbsei  i])t  ie>ns  and  deiiwtions 
Juuei.'inting  te)  i;51).  14s.  hiui  In-en  n-cciveei.  The-  ("eimmitte-e  have-  aK*>» 
iindertr.ken  to  awanl  money  jirizes  Bnu>unting  in  all  to  a  sum  of  £lO  at 
this  years  annual  paraele-  and  insjvetion  e)f  motor  vehicles,  to  I"  ''■^'' 
tmder  the-  auspirvs  e)f  the  Ce»nimer<-ial  Meite>r  I'si-rs*  Assentation. 

The  Ceiu.mitte-e  have  hael  brought  te)  their  notice  diflieuitics  wIikji  up 
l»einc  e\iK  rieue-eel  in  r.  few  eif  tlv-  distrie-ts  l»orele  ring  upe-u  (He-  1^*ideiii 
area  by  elee-trieele  live  ry  vchii-les.  e)]K  rating  freim  l/'n»le>u  r>' 

re»utes.  in  ge.tting  boosting  e-hargi-s.     The  ddlicultiet  v  iher 

delay  in  getting  connected  U]>  for  charging  owing  to  there  being  no  per- 
)nani"iM  oonue  e  tion  for  the-  purpose^  e)r.  een  the  either  hand,  the  f-xe>rbitAnt 
price  charged  feir  the-  sTviev.  The  ( 'ommitt<-e  apix-al  tei  all  e^-ntral  ."laiion 
ei\gini-e-rs  tei  a«leipl.  whcri- they  have  n. it  already  done  se<.  the- <  ■   s 

standaiel  tariff  ot  I  el.  ]»«  rnnit  feir  "  e»fT|X'ak  "  eharging.  with  a  i  f 

1      2s.  ]K  r  charge  (24  unita  at  lei.)  to  ine.-luelo  all  connecting  tip  and  discon- 


necting. 
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Institute  of  Chemistry. — Speaking  at  the  annual  general  meeting  of 
the  fnstitute  of  Che.iiistry  on  March  I,  Sir  James  Dobhie,  the  presi- 
dent, referred  to  the  work  of  the  Institute  during  the  war  and  the 
ini])()rtance  of  the  services  of  professional  chemists  to  the  nation, 
particularly  in  the  production  of  munitions  and  other  material  of 
■war.  The  fnstitute  had  fulHIled  a  useful  function,  vvhichh  e  knew  was 
fully  ap|)reciated  by  the  authorities.  Both  in  the  interests  of  the 
profession  and  of  the  industries  of  the  country,  the  Institute  had 
encouragefl  by  every  means  possible  the  production  of  laboratory 
requirements  of  all  kinds  hitherto  obtained  almost  entirely  from 
(leriiiany  and  Austriii.  The  President  than  gave  some  details  of  the 
work  of  the  Institute,  to  which  \\e  refeired  in  our  issue  of  the  2oth 
ult.  Referring  to  the  necessity  for  equipi)ing  ourselves  for  the 
economical  struggle  which  must  ensue  when  peace  is  restored,  he 
said  that  the  discussions  which  had  taken  place  on  the  subject  re- 
vealed a  wide  divergenoe  of  views,  both  as  to  the  cause  of  the  unsatis- 
factory j)osition  in  which  we  found  ouis;'lves  and  the  steps  rec^uired 
to  remedy  it.  In  chemical  industries,  however,  it  was  generally 
agreed  that  the  relations  between  chemical  science  and  chemical 
manufactures  should  be  more  intimate  in  the  future.  That  condi- 
tion could  only  be  fulfilled  if  the  country  possessed  an  ample  supply 
of  highly-trained  chemists.  He  agreed  with  Dr.  Beilby  in  the  belief 
that  the  phenomenal  development  of  chemical  industry  in  Germany 
had  resulted  much  more  from  the  large  command  of  chemists  and 
engineers  of  sound  professional  training  than  from  the  possession  of 
an  even  larger  supply  of  research  chemists  of  mediocre  ability.  That 
opinion  should  not  be  taken  as  giving  the  impression  that  the  value 
.  of  research  was  to  be  underrated.  It  had  to  be  admitted,  however, 
that  the  great  public  schools  were,  for  the  most  part,  uns\Tnpathetic 
towards  the  study  of  science,  and,  even  when  they  were  excellently 
equipped  for  the  purpose,  the  results  were  meagre  and  imsatisfactory. 
The  progress  made  by  the  older  universities  wa.s  then  referred  to,  and 
general  e<lucation  on  broad  lines  up  to  a  certain  age  was  advocated. 
Sir  James  Dobbie  intimated  that  the  Council  of  the  Institute  were 
about  to  give  further  consideration  to  the  problem  of  promoting  a 
more  complete  organisation  of  professional  chemistry  in  the  interests 
of  the  industries  of  the  country.  He  then  dealt  with  chemical 
education,  and  thought  the  Institute  should  act  as  ah  attesting 
rather  than  examining  body.  Chemistry  was  a  comparatively 
young  profession,  which  was  gradually  establishing  itself  in  the  know- 
ledge and,  he  hoped,  the  good  opinion  of  the  community. 

National  Association  of  Colliery  Managers. — At  a  meeting  of  the 
Scottish  Branch  in  Glasgow  on  the  2()th  ult.,  Mr.  John  Cleorge, 
Cambuslang,  replied  at  considerable  length  to  the  criticism  passed 
on  his  Paper  "  The  Electric  Safety  Lamp  "  at  recent  meetings  of  the 
Branch. 

His  advice  to  those  members  of  the  Association  who  still  doubted  the 
superiority  of  the  light  given  by  the  average  electric  lamp  as  compared 
to  that  of  the  flame  safety  oil  lamp  was  to  visit  some  colliery  where  there 
was  an  installation  of  electric  lamps.  On  the  occasion  of  sjch  a  visit 
they  ought  not  to  omit  asking  tlic  miner  which  lamp  he  preferred  and 
which  he  thouixht  gave  better  light.  After  all,  tliere  was  no  question 
that  the  miner  could  be  considered  both  &  coinpetent  and  a  gocd  judge. 
Mr.  ,J.  Balfour  Sneddon  of  Mid-Calder  had  asked,  in  the  course  of 
discus-oion,  to  be  supplied  with  an  estimate  of  the  probable  cost  of  -working 
an  installation  of  electric  lamps.  It  was  difficult  to  give  sich  an  estimate 
because  eireujustances  altered  eases,  and  while  one  installation  might 
cost  a  certain  figure,  another,  of  similar  size,  might  involve  heavier 
maintenance  charges.  The  umlernottd  were  factors,  one  or  all  of  which 
materially  affected  the  cost:  (1)  The  instructions  as  supplied  b  they 
electric  lamp  manufacturers  were  not  always  carried  out ;  (2)  the  lam]mian 
might  not  be  altogether  capable ;  (3)  colliery  companies  might  be  trying 
to  work  lamps  without  being  in  possession  of  the  pi'oper  accessories  :  (4) 
a  cabin  where  space  was  limited  had  invariably  the  effect  of  increasing 
costs  of  upkeep  and  (5)  the  aecunndator  acid  in  use  might  not  always  be 
of  the  desired  (juality.  Again,  much  depended  on  how  the  miners  used 
or  abusf  d  the  electrical  lamps,  while  the  underground  conditions  in  each 
ca,se  had  to  be  separately  considered.  There  was  no  question  of  this,  that 
the  brighter  and  better-diffused  light  afforded  by  the  electric  lamp  had 
considerably  reduced  the  number  of  accidents  from  falls  from  roof  or 
sides.  Even  in  the  isolated  instances  where  men  had  been  overcome 
by  gas  it  was  by  no  nvans  certain  that  the  oil  lamp  had  any  advantage 
over  the  electric  lamp.  An  oil  lamp  might  warn  a  miner  of  the_  presence 
of  gas.  but  if  the  light  Avas  extinguished  that  workman  had  a  worse  chance 
of  finding  his  way  out  before  being  overcome  than  he  would  have  if  he 
remained  in  possession  of  an  electric  lamp,  the  light  of  which  would 
continue  unaffected. 

Circle  of  Scientific,  Technical  and  Trade  Journalists.— A  discussion 
on  "  The  Sphere  of  the  Scientific  and  Technicil  Press  in  relation  to 
Technical  Education  and  Industrial  Research  "  will  take  place  at  the 
next  meeting  of  the  Circle,  to  be  held  at  8  p.m.  on  Tuesday,  March  1-1, 
in  the  hall  of  the  Institute  of  Journalists  (Tudor-street,  Blackfriars. 
London,  E.C.).  Dr.  William  Garnett  (late  educational  adviser  to 
the  L.C.C.)  will  open  the  discussion  by  an  introductory  Paper.   Some 


of  the  conclusions  arrived  at  bv  the  author  niAV  be  Huuunari.sed  as 
folkjws  :  Kducation  in  elementary  and  secondary  schools  must  be 
more  directly  is.sociated  with  things  so  as  to  develop  self-reliance  and 
resourcefulness,  anrl  a  considerable  |jro|»<jrtion  of  teachers  .-houkl 
devote  a  third  year  of  training  largely  to  practical  work  under  con- 
ditu)ns  enabling  them  to  become  acquainted  with  the  practice  of  Sfjme 
trades.  Some  alterations  must  be  made  in  the  patent  law.  Trade.s 
should  be  organised  for  the  pur|)ose  of  sufierintending  the  research 
work  in  which  they  ire  interested,  and  the  trade  associations  .should 
be  in  close  touch  with  the  Advisory  Council  for  Re.search.  The 
Xationa.  Physical  Laboratory  should  be  the  central  in.stitution  for 
all  physical  measurements  and  standardisation. 


ARRANGEMENTS  FOR  THE  WEEK, 


FRIDAY,  March  10th  (to  day). 

Physical  SocrKTV. 
5  j>.»).  Meeting  at  Imperial  (,'ollege  of  Science,  Exhibition-road, 
S.W.  Paper  on  "  Ex])eriments  Illustrating  the  Flow  of  Heat 
in  Cond  icting  Sheets,"  by  S.  Skinner,  .M.A.,  and  •  The  Absorp- 
tion of  Gas  bv  a  (J^uartz  Vacuum  Tube,"  by  R.  S.  Willows, 
M.A.,  D.Sc,  aiid  H.  T.  George,  M.A. 

Royal  Ixstitutiox. 
o:3f)  p.m.     At  Albemarle -street,  W.     Discour.se  on  '  Illusions  of  the- 
Upper  Air,"  by  Sir  Nc^pier  Shaw,  M.A.,  LL.D.,  D.Sc,  F.R.S. 

SATURDAY,  March  11th. 

RoY'AL  IxsTrruTiox. 
3 p.m.     At  Albemarh-.^lreet,   W.      "Radiations  from  Atoms  ami 
Electrons,"  Lecture  L,  by  Prof.  Sir  J.  J.  Thom.son,  F.R.S. 

TUESDAY,  March  l«b. 

Scottish  Section,  Ikstitutiox  of  Electrical  Esc;ixeers. 
8 p.m.     Meeting  at  207,  Bath-street,  Gla.sgow.     Kelvin  Lecture  on 
"  Terrestrial  Magnetism,"  by  Dr.  C.  Chree,  F.R  S. 

WEDNESDAY.  March  15th. 

Birmingham  Section,  Institution  of  Electrical  Engineers. 
7  p.m.     Meeting  at  the  University.  Edmund -street.     Paper  on  "  The 
Use  of  Continuous  Current  for  Tertninal  and  Trunk  Line  Elec- 
trification," by  Mr.  N.  W.  Storer. 

Royal  Meteorological  Society. 
7:30  p.m.     Meeting  at  the  Surveyors"  Institution,  12,  Great  f  Jeorge* 
street,   Westmin.qter.     Lecture   on   "  The  Meteorology   of  the 
Globe  in  1911,"  by  Sir  Napier  Shaw,  F.R.S. 

Faraday'  Society. 
S  p.m.     Meeting  a.t  the  Institution  of  Electrical  Engineers.  Victoria 
Embankment.  W.f.     Informal   Discussion  on  "Methods  and 
Appliances  for  the  Attainment  of  High  Tejnperatures  in  the 
Laboratory." 

Students'  Section,  Institution  of  Electrical  Engineers. 
7:45  p.m.     Adjoinned   Discission   on    "  S-iggested   Applications  of 
Science  in  Warfare." 

THURSDAY,  March  16th 

Institution  of  Electrical  Engineers. 
S p.m.     Meeting  at  Victoria  Euibarikment,  W.C.     Paper  on  "The 
Use   of  Direct   Current  for  Terminal  and  Trunk  Line   Elec- 
trification," by  .Mr.  X.  W.  Storer. 

FRIDAY,  March  17th. 

Institution  of  IMechaxical  Engineers. 
Q  p.m.     Meeting  at  the  Institution  of  Civil  Enginec-s,  Great  George- 
street.     Paper   on   "  The   Com)>osition   of  the    Exhaust  from 
Liquid-fuel  Engines,"  bv  .Second-Lieat.  R.  W.  Fenning.  R.E.. 
B.Sc. 


ENGINEERING  INSTITUTIONS'  VOLUNTEER  TRAINING  CORPS. 

Officer  Commanding:   Lieut. -Col.   ('lay,   V.D. 

Orders  for  week  connueiicing  March  13,  19io. 

Drills  6:25  to  7:25.;  7:25  to  8:25  p.m. 

Saturday.  March  11th,  Parade,  Putney  Bridge  Station,  3  p.m. 

Monday,  March  13th. — Sections  1  and  2, Technical;  Sections  3  and  4,. 
Lashings  and  Trestle  Bridging.      S-gnalling  Class  and  Recruits. 

Tueslay.  March  14th. — School  of  Arms.  0  p.n;.  to  7  p.m. 

Thur.sday,  .March  IGth. — Shooting  for  Sections  3  and  4. 

Friday,  March  17th. — Sections  3  and  4,  Technical ;  Sections  I  and  2,. 
Lashings  and  Ticstle  Bridging.     Signalling  Class  and  Recruits. 

Saturday,  March  18th. — Adjatant's  InstrLiction  Class  .it  2:30  p.m. 

Sections  for  Technical  Parade  at  Headqviarters,  London  Electrical 
Engineers,  46,  Regent-vstreet,  W. 

Sections  for  Shooting  Parude  at  ^Miniat.uv  Rangi  s. 

Unless  otherwise  ordered,  all  Parades  at  Chester  House. 

Members  who  hnve  not  yet  been  measured  for  uniforms  must  call  oft 
Samuel  Bros..  I/adgate-hill,  as  soon  as  possible. 

Pavmeut  for  uniform  to  be  made  to  the  Adiiitant. 
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SOME  RECENT  DEVELOPMENTS  IN  THE  AUDION 

RECEIVER.* 

BY  KDWIN  H.  ARMSTRONG. 

Sunnnari/. — The  action  of  the  audion  as  a  detector  and  f<imple  ani])lifiei" 
is  cx])lained,  with  the  method  of  verification  of  the  theory  by  means  of 
oscillograms.  Various  methods  of  coupling  grid  and  wing  circuits  arc 
shown.  The  audion,  beinj?  a  generator  of  alternating  current  of  any 
desired  frequency,  can  be  used  as  a  beat  receiver.  By  the  use  of  two 
audituis  in  cascade,  amplifications  as  high  as  1,000  are  attainable.  It 
is  found  that  a  static  of  large  amplitude  nearly  always  decreases  the  wing 
current,  while  a  signal  fwith  beat  reception)  alternately  increases  and 
decreases  it. 


The  Ai'Diox  as  Detector  and  Amplifier 

f    The  fundamental  operating  characteristic  of  the  audion  is  the 

»Telation  between  the  wing  cuirent  and  the  potential  of  the  grid  witli 

espect  to  the  filament — say,  the  negative  terminals  of  the  filament. 


its  normal  potential.  If  the  audion  is  properly  con.structed,  the 
relay  action  results  in  an  amplification  of  the  energy-  available  for 
use  in  the  telephones  over  that  which  would  be  available  in  a  simple 
rectifier.  Fig.  4  indicates  the  features  of  the  valve  method  of 
detection. 

Working  in  conjunction  with  Prof.  Morecroft,  I  have  recently 
secured  oscillograms  (given  in  the  original  Paper)  which  confirm  the 
explanation  already  advanced. 

It  will  be  seen,  therefore,  that  using  the  audion  as  a  detector  of 
radio -frequency  oscillations,  it  has  been  sho^m  that,  in  addition  to 
operating  as  a  rectifier,  it  simultaneously  acts  as  a  repeater  of  the 
radio  frequencies  ;  so  that  oscillations  in  the  grid  circuit  set  up 
oscillations  of  similar  character  in  the  wing  circuit  of  the  audion. 
In  the  ordinary  detector  system  no  use  is  made  of  the  repeating 
action,  and  it  is  the  purpose  of  the  present  Paper  to  show  that  it  may 
be  turned  to  account  to  produce  improvements  in  the  reception  of 
signals  which  completely  overshadow  any  of  the  particular  advan- 
tages of  the  audion  when  used  as  a  simple  detector.  The  ordinar>- 
detector  circuit  is  illustrated  by  Fig.  3  and  the  phenomena  present 
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Such  a  characteristic  is  shown  in  Fig.  1,  and  from  it  we  sec  that  a 
positive  charge  placed  on  the  grid  produces  an  increase  in  the  wing 
current,  and  that  a  negative  charge  placed  on  the  grid  ])roduces  a 
decrease  in  the  wing  current.  When  the  audion  is  used  as  an 
amplifier,  and  an  alternating  E.^M.F.  is  impressed  between  the  grid 
and  the  filament,  the  continuous  current  of  the  wing  circuit  will  be 
varied  in  accordance  with  the  characteristic  of  Fig.  1 ,  producing  on 
the  continuous  current  a  superimposed  alternating-current  wave  in 
phase  with  and  of  the  same  frequency  as  the  impressed  E.M.F. 
Diagram matically  this  action  is  shown  in  Fig.  2. 

The  action  of  the  audion  as  a  detector  of  radio-frequency  oscilla- 
tions is  very  different  from  its  action  as  a  simple  amplifier.  Some 
form  of  connection  must  bo  used,  such  that  the  effect  of  a  group  of 
radio -frequency  oscillations  in  the  grid  circuit  of  the  audion  is  trans- 
latcid  into  a  single  aduio-frequency  variation  of  the  current  in  the 
telejihones.  The  usual  method  is  to  make  use  of  the  valve  action 
between  the  hot  and  cold  electrodes  at  low  pressures,  and  the  con- 
nection used  to  do  this  is  sliown  in  Fig.  .'{.      In  tliis  method  of  con- 


Fk;.  2.  Fro.  3. 

therein  may  be  summed  up  diagrammatically  by  the  curves  of  Fig.  4. 
It  ^^^ll  be  seen  from  these  that  the  radio-frequency  oscillatioira  present 
in  the  wing  circuit  of  Fig.  3  with  the  ordinary  audion  are  necessarily 
small  and  also  that  they  are  of  no  value  in  producing  a  response  in 
the  telephones  ;  but  by  providing  means  for  increasing  their  ampli- 
tude and  means  for  utilising  them  to  reinforce  the  oscillations  of  the 
grid  circuit  it  becomes  possible  to  produce  some  verj-  remarkable 
results. 

Reixforcement  of  Radio-frequency  Osciixations  by  the 

Audion. 

Tlicre  are  two  ways  of  reinforcing  the  oscillations  of  the  grid  circuit 
by  means  of  those  in  the  wing  circuit.  The  simplest  way  perhaps 
is  to  couple  the  two  circuits  together  in  the  manner  shown  in  Fig.  5. 
This  is  e.s.sentially  the  same  as  Fig.  3.  but  modified  by  the  intro- 
duction of  the  inductively-coupled  coils  L2  and  L,  in  the  grid  and 
wing  circuits  respectively,  and  by  the  condenser  Cj  which  forms  a 
path  of  low  impedance  across  the  telephones  for  the  radio -frequencies. 
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Fid.  4. 

uoction  there  are  two  distinct  actions  ;  one  rectifjing  and  the  other 
amplifying.  The  closed  oscillation  circuit  LC',  filament,  grid  and 
eondenN(>r  C^.  behaves  exacty  as  a  Fleming  valve  rreeiver.  the  in- 
coming oscillations  being  rectified  between  the  grid  and  liiiiment  and 
the  rectified  current  being  used  to  charge  the  condenser  C,  (the  side 
eonneeled  to  the  grid  being,  of  course,  negali\e).  Tlie  n«'gi»ti\<ly 
charged  grid  th(>n  exerts  a  relay  action  on  the  wing  current,  decicis- 
ing  if  ;  the  wing  current  returning  to  it,s  normal  value  as  the  charge 
in  the  grid  condenser  leaks  off  by  way  of  the  grid  and  the  grid  resumes 

*  rnp.r  iru<\  fn-foro  (he  Institute  of  IJndio  Kngin«>er(»  of  New   V<.tk 


Fit!,    fl. 


Fio.  fi. 


In  such  a  system  incoming  signals  set  up  o-scillations  in  the  grid 
circuit  which  repeat  into  the  wing  circuit  producing  variatioBB  in  the 
continuous  current,  the  energy  of  which  is  supplicfl  by  the  bftttrr^- 
lij.  By  means  of  the  coupling  Mj  some  of  this  energy-  of  tho  wing 
oscillations  is  transferred  back  to  the  grid  circuit,  and  the  •> 

of  the  grid  oscillations  thereby  increased.     The  amplified  g; ■  ■■ 

lations  then  react  on  the  wing  circuit  by  means  of  the  grid  to  profhioe 
larger  vnriatioius  in  the  wing  current,  thu.s  still  further  n 

the  oscillations  of  the  sy-^tom.     Simultaneously  with  this  \ ...;< 

the  regular  detecting  action  goe,s  on  :  the  condenser  C,  is  charged  in 
the  usual  way,  but  accumulates  a  charge  which  is  proportional,  not 
to  the  original  signal  strength  but  to  the  final  amplitude  of  the 
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oscillations  in  the  grid  circuit.  The  result  is  an  increased  response 
in  the  telephone  proportional  to  the  energy  amplification  of  the 
original  oscillations  in  the  grid  circuit.  It  will  be  observed  from  the 
operating  characteristics  (the  relation  between  grid  potential  and 
wing  current)  that  the  amplitude  of  the  variation  in  the  wing  current 
is  directly  dependent  on  the  variation  of  the  grid  potential.  This 
indicates  that  the  grid  circuit  should  be  made  up  of  large  inductance 
and  small  capacity  to  obtain  the  maximum  voltage  which  it  is 
possible  to  impress  on  the  grid.  For  moderate  wave-lengths  the 
tuning  condenser  C  of  the  grid  circuit  may  be  omitted  altogether  and 
the  capacity  of  the  audion  alone  used  to  tune  the  circuit.  For  long 
wave-lengths  the  distributed  capacity  of  the  grid  circuit  inductance 
becomes  so  high  with  respect  to  the  capacity  of  the  audion  that  better 
results  are  obtained  by  the  use  of  a  timing  condenser  to  fix  definitely 
the  points  of  maximum  P.D.  across  the  grid  and  filament  of  the 
audion. 

In  the  second  method  of  reinforcing  the  oscillations  of  the  grid 
circuit  the  wing  circiiit  of  the  audion  is  tuned  by  means  of  an  induct- 
ance introduced  as  shown  by  Fig.  6.  This  differs  from  the  ordinary 
detector  circuit  of  Fig.  3  by  the  addition  of  the  coil  L4  and  the  con- 
denser Cg.  The  manner  in  which  the  grid  oscillations  are  amplified 
may  best  be  understood  by  the  following  analysis.  With  no  oscil- 
lations in  the  system  the  P.D.  between  filament  and  wing  will  be 
approximately  the  voltage  of  the  battery  Bg,  but  when  oscillations 
are  set  up  in  the  grid  circuit,  causing  radio -frequency  variations  of 
the  wing  current,  the  potential  of  the  wing  with  respect  to  the 
filament  varies  as  the  reactance  voltage  of  the  wing  inductance 
alternately  adds  to  and  substracts  from  the  voltage  of  the  battery. 
When  a  negative  capacity  charge  is  placed  on  the  grid  the  wing 
current  will  be  reduced  and  the  direction  of  the  reactance  voltage  of 


value  of  wing  inductance  is  shown  in  Fig.  7,  the  circuits  used  being 
those  of  Fig.  6.  As  the  capacity  of  the  audion  is  the  main  means  of 
transferring  energy  from  the  wing  to  the  grid  circuit  be.st  results  are 
obtained  when  the  condenser  C  is  veiy  small.  On  account  of  the 
very  small  capacity  of  the  audion  the  effectiveness  of  tliis  method 
of  tuning  is  more  pronounced  at  the  higher  frequencies,  but  by  the 
use  of  a  shunt  condenser  across  the  inductance  of  the  wing  circuit 
very  good  amplification  is  secured  on  frequencies  as  low  as  .30,000 
cycles  (10,000  meters  wave-length).  The  best  results,  however,  are 
obtained  with  some  combination  of  coupling  and  wing  circuit  tuning. 
Other  methods  of  coupling  may  be  employed  between  the  grid  and 
wing  circuits. 

Audit-frequency  AmplifirMtion.—lt  is  possible  to  combine  with  any 
of  these  systems  a  sy.stem  of  audio-frequency  circuits  which  amplify 
the  telephone  current  in  exactly  the  same  manner  as  the  radio- 
frequency  oscillations  are  amplified,  and  such  a  system  is  shown  in 
Fig.  8.  Here  Mj  represents  the  coupling  for  the  radio-frequencies  and 
the  coils  are  of  relatively  small  inductance.  M3  is  the  coupling  for 
the  audio-frequencies,  and  the  transformer  is  made  up  of  coils  having 
an  inductance  of  the  order  of  a  henry  or  more.  The  condensers  C3 
and  C4  have  the  double  purpose  of  tuning  M.,  to  the  audio -frequency, 
and  of  by-passing  the  radio-frequencies.  The  total  amplification  of 
weak  signals  by  this  combination  is  about  100  times,  with  the  ordin- 
ary audion  bulb.  On  stronger  signals,  the  amplification  becomes 
smaller  as  the  limit  of  the  audion's  response  is  reached. 

The  Audion  as  a  Generator  and  Beat  Receivee. 
Any  repeater   which  is  also  an  energy  amplifier   may  be  used  to 
produce  continuous  oscillations  by  transferring  part  of  the  energy 
in  the  circuit  containing  the  battery  back  to  the  controlling  circuit 
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the  wing  inductance  will,  therefore,  be  the  same  as  the  voltage  of  the 
battery  Bg.     The  reactance  voltage  will,  therefore,  add  to  the  battery 
voltage  and  the  difference  of  potential  between  wing  and  filament 
and  also  between  wing  and  grid  will  be  increased.     Similariy,  when 
a  positive  charge  is  placed  on  the  grid  the  wing  current  is  increased 
and  the  reactance  voltage  of  the  wing  inductance  opposes  the  battery 
voltage,  producing  a  decrease  in  the  P.D.  between  grid  and  wing. 
Hence,  supposing  a  negative  capacity  charge  is  placed  on  the  grid, 
the  tendency  of  the  corresponding  increase  in  the  potential  of  the 
wmg  with  respect  to  the  grid  will  be  to  draw  more  electrons  out  on 
the  grid,  thereby  increasing  the  charge  in  the  condenser  formed  by 
the  wing  and  grid,  the  energy  for  supplying  this  charge  being  drawn 
from  the  wing  inductance   as  the  wing   current    decreases.      The 
mcreased  negative  charge  on  the  grid  tends  to  produce  a  still  further 
decrease  in  the  wing  current  and  a  further  discharge  of  energy  from 
the  wmg  inductance  into  the  grid  circuit.     On  the  other  hand,  when 
a  positive  charge  is  placed  on  the  grid,  the  P.D.  between  grid  and 
wmg  IS  reduced  and  some  of  the  energy  stored  in  the  capacity  formed 
by  them  is  given  back  to  the  wing  inductance.     During  this  part  of 
the  cycle,  electrons  are  being  drawn  into  the  grid  from  the  sur 
rounding  space  to  charge  the  grid  condenser  in  accordance  with  the 
well-known  valve  acrion,  and  this,  in  effect,  is  a  conduction  current, 
so  that  a  withdrawal  of  energy  from  the  circuit  takes  place.     In 
spite  of  this  withdrawal  of  energy,  however,  a  well-defined  resonance 
phenomenon  between  the  audion  capacity  and  the  wing  inductance 
is  to  be  expected  and  in  the  reception  of  signals  such  is  found  to  be 
the  case.     When  the  wing  inductance  is  property  adjusted  at  the 
resonance  frequency,  energy  from  the  wing  circuit  is  transferred 
freely  to  the  gnd  circuit  and  osciUations  built  up  therein  and  are 
rectified  in  the  usual  way. 

A  curve  showing  the  general  relation  between  signal  strength  and 


to  keep  the  latter  continuously  excited.  By  providing  a  close 
enough  coupling  between  the  grid  and  wing  circuits  sufficient  energv 
is  supplied  to  the  grid  circuit  to  keep  it  in  continuous  oscillation,  and 
as  a  consequence  thereof  oscillations  of  similar  frequency  exist  in  all 
parts  of  the  system.  The  frequency  of  these  oscillations  is  approxi- 
mately that  of  the  closed  grid  circuit  if  the  tuning  condenser  of  that 
circuit  is  large  with  respect  to  the  capacity  of  the  audion.  If  this 
capacity  is  small,  then  the  wing  circuit  will  exert  a  greater  influence 
on  the  frequency  of  the  system,  and  it  will  not  approach  that  of  the 
grid  circuit  so  closely.  When  such  a  system  of  circuits  is  in  oscilla- 
tion it  has  been  foimd  possible  not  only  to  receive  continuous  waves 
by  means  of  the  beat  method  but  also  very  greatly  to  amplify'  them 
as  well. 

When  the  audion  begins  generating,  the  grid  oscillations  are  con- 
tinuously rectified  to  charge  the  grid  condenser,  and  this  charge 
continuously  leaks  off  either  by  way  of  the  grid  or  by  means  of  a 
special  high  resistance  placed  in  shunt  with  the  condenser.  As  the 
negative  charge  builds  up  in  the  grid  condenser  it  decreases  the 
average  value  of  the  continuous-current  component  of  the  wincr 
current,  and,  therefore,  limits  the  amphtude  of  the  oscillations  of  the 
grid  circuit  mitU  a  point  is  finally  reached  where  the  rate  at  which 
electricity  is  supphed  to  the  grid  condenser  is  justequal  to  the  rate 
at  which  it  leaks  off.  Consider,  now,  the  effect  on  the  system  of  an 
incoming  continuous  wave  ha\Tng  a  frequency  slightly  different  from 
the  frequency  of  the  local  oscillations.  The  presence  of  the  local 
oscillations  will  not  in  any  way  interfere  ^\•ith  the  amplifying  powers 
of  the  system  and  the  incoming  oscillations  will  build  up  in  exactly 
the  same  manner  as  for  the  non-oscillating  state  but  to  a  greater 
degree  because  of  the  closer  grid  and  A\'ing  coupling.  Simultaneously 
with  the  amplifj-ing  of  the  incoming  wave  beats  are  produced 
between  the  local  and  the  signalling  currents,  the  effect  being  alter- 
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nately  to  increase  and  decrease  the  amplitude  of  the  oscUlations  in 
the  system.  From  Fig.  9  it  will  be  apparent  that  when  this  steady 
state  is  reached  an  increase  in  the  amplitude  of  the  grid  oscillations 
by  any  means  whatever  will  increase  the  negative  charge  in  the  grid 
condenser,  producing  a  decrease  in  the  average  value  of  the  v,u\g 
current  and  hence  a  decrease  in  the  telephone  current.  On  the  other 
hand,  a  decrease  in  the  amplitude  of  the  oscillations  will  allow  some 
of  the  negative  charge  in  the  grid  condenser  to  leak  off  and  therebj' 
permit  an  increase  in  the  telephone  current.  Hence,  when  incoming 
and  local  oscillations  add  up,  the  negative  charge  in  the  grid  con- 
denser is  increased  and  a  decrease  in  the  telephone  current  results. 
When  the  two  ferquencies  are  opposed  some  of  the  charge  in  the 
grid  condenser  leaks  off  and  an  increase  in  the  telephone  current 
occurs.  The  result  is  the  production  in  the  telephones  of  an  alter- 
nating current  having  a  frequency  equal  to  the  difference  in  the  fre- 
quencies of  the  local  and  incoming  oscillations  and  having  the  verj- 
important  property  of  being  almost  simple  harmonic.  Fig.  9  illus- 
trates the  characteristics  of  this  method  of  reception.  The  complete 
phenomenon  may  be  summed  up  as  follows  :  incoming  oscillations 
are  simultaneously  amplified  and  combined  in  the  system  to  produce 
beats  with  a  local  oscillation  continuously  maintained  by  the  audion. 
The  radio  frequency  beats  are  then  rectified  by  the  audion  to  charge 
the  grid  and  the  grid  condenser,  and  this  charge  varies  the  electron 
current  to  produce  an  amplifying  action  on  the  current  in  the  tele- 
phones. 

Peculiar  Featukes  of  Oscillatio.n. 

Some  very  interesting  features  of  operation  accompany  the  pro- 
duction of  oscUlations  in  the  system.  Suppose  the  audion  is  not 
oscillating,  and  the  grid  and  wing  coupling  is  fairly  weak.  As  this 
coupling  is  increased  the  point  at  which  oscillations  begin  is  indicated 
by  a  faint  click  in  the  telephones  accompanied  by  a  slight  change  in 
the  character  of  the  static.  The  oscillations  produced  are  usually 
so  high  in  frequency  and  constant  in  amplitude  that  they  are  entirely 
inaudible.  As  the  coupling  is  still  further  increased,  a  rough  note 
is  heard  in  the  telephones,  the  pitch  decreasing  with  increa.sc  of- 
coupling.  This  note  is  produced  by  the  breaking  up  of  the  oscilla- 
tions into  groups,  and  it  occurs  whenever  electricity  is  supplied  to 
the  grid  condenser  at  a  greater  rate  than  that  at  which  it  can  leak  off. 
The  result  is  that  the  grid  is  periodically  charged  to  a  negative 
potential  sufficient  to  cut  off  entirely  the  wing  current,  causing  a 
stopi)age  of  the  local  oscillations  imtil  the  grid  charge  leaks  off  and 
the  wing  current  re-establishes  itself.  The  frequency  of  this  inter- 
ruption depends  largely  on  the  capacity  of  the  grid  condenser,  the 
resistance  of  its  leakage  path  and  the  ani])litude  of  the  local  oscilla- 
tions ;  and  it  may  be  varied  from  several  himdred  down  to  one  or 
less  per  seconrl.  This  effect  is  sometimes  troublesome  in  the  recep- 
tion of  signals,  esfx^cially  with  high  vacuum  tubes.  It  may  be 
eliminated,  however,  by  increasing  the  leak  of  the  grid  condenser  by 
means  of  a  higli  resistance  shunt.  The  best  coupling  for  receiving 
continuous  waves  lies  .somewhere  between  the  point  at  which  oscil- 
lations start  and  the  point  at  which  interruption  begins,  and  can 
only  be  dctertiiiiicd  by  trial.  The  foregoing  explanations  refer  to 
the  audion  only  wiicn  it  is  vised  as  an  electron  relay.  Wlien  there 
is  an  ap])reeiable  amount  of  gas  in  the  tube  in  the  ionised  stute 
disturbances  of  an  entirely  different  character  occur. 

Audio-frequency  Tunino. 

One  of  the  very  important  advantages  of  the  receiver  when  used 
for  continuous  waves  is  that  the  alternating  current  jiroduccd  in  the 
telephoncH  is  almost  a  pure  sine  wave.  Only  when  the  audio  fre 
(piency  is  simple  harmonic  can  selectivity  l>e  obtaii'ed  l)y  tuning  the 
tcli'plione  (in  nit.  A  distort*  d  wave  such  as  that  ])r<idu(«'d  by  sj)ark 
signals  ])osseHS(?s  many  harmonics,  and  as  each  may  l>e  picked  nut  by 
Ihe  tuned  telephone  circuit  tliere  is  little  chaixe  of  s<'i)arating  tw(i 
spark  signals  l)y  audio  frei|nency  Inning.  With  continuous  waves, 
however,  the  pure  wave  i)roduee<l  by  the  bejit  method  of  recep- 
tion makes  it  |>ossible  to  obtain  selectivity  by  the  audio  freijuency 
Inning,  resonance  being  fully  as  sliarp  »u«  in  the  rntVio  frotjuency 
circuits.  '!"wo  mi'tliods  of  audio  frequtncy  tuning  are  descriiicd. 
In  the  first  the  teic|)hone  is  inductively  connected  to  llie  wing 
circuit  of  the  a\i«iion  l>y  nieauH  of  u  transfomicr.  the  secondary  of 
wliidi  includes  iicsides  the  telephone  a  tuning  condenser.  In  this 
<()ini(>et;on  the  teh-phone.  with  a  resi.otaiu*-  of  many  ihotisiind  ohms, 
is  placed  directly  in  lh<-  tuned  audio  frequency  circuit,  and  hence  for 
gooil  timing  the  indu<lance  of  the  .secondary  of  the  transfnr.. 
he  mndt"  extremely  large  to  .seen  n*  the  neceiwiry  nitioof  the  >■ 
of  the  primary  to  the  resistance  of  the  circuit.  ThiH  <liwulvant«ge 
is  ovenon\e  in  the  system  by  tvmoving  the  t<'lephones  from  the  amlin 
frequency  circ\iil.  and  using  the  lat(«>r  to  ojx-rale  a  second  amh-.n. 
Th«'  telephones  may  then  be  plnec«l  in  the  wing  circuit  of  this  nndion 
without  ad<ling  appirciably  to  the  <hnnping  of  the  cirrMiit.  The 
tuning  of   (he   circ\iit    may.    then>fon',    be    n>ade   very   !<han»  with 


reasonable  values  of  inductance  simply  by  keeping  the  resistance 
low.  In  this  case  considerable  amplification  is  obtained  by  the  use 
of  resonance  to  increase  the  voltage  impressed  on  the  grid  of  the 
second  audion.  The  great  advantage  of  this  kind  of  tuning  is  shown 
by  the  following  example  :  Suppose  the  incoming  signal  has  a  fre- 
quency of  50,000  cycles,  and  the  local  frequency  is  49,000  cj'cles. 
The  differential  frequency  is  1,000  and  the  audio  frequency  circuit 
is  tuned  accordmgly.  An  interfering  wave  of  1  per  cent,  shorter 
than  the  signalling  wave,  or  49,500  cycles,  will  produce  an  audio 
frequency  of  500  cycles  per  sec6nd,  which  will  not  appear  at  all  in 
the  wing  circuit  of  the  second  audion  unless  it  is  many  times  stronger 
than  the  1,000  cycle  signal.  TliLs  combination  of  radio  and  audio 
frequency  tuning  is  too  selective  for  use  at  the  present  time  even  when 
the  sending  station  is  equipped  ^ith  an  alternator,  as  the  slight 
changes  in  frequency  of  the  radiated  wave  produce  changes  in  the 
beat  frequency  of  the  receiver  which  carry  it  out  of  range  for  the 
sharply  tuned  audio -frequency  circuit.  A  disadvantage  of  this 
method  of  tuning  is  that  atmospheric  disturbances  produce  a  musical 
note  due  to  shock  excitation  of  the  audio-frequency  system.  Yerv 
loose  coupling  Avith  the  wing  circuit  of  the  first  audion  is  a  partial 
remedy  for  this.  There  are  times,  however,  when  interference  is 
more  troublesome  than  static,  and  in  such  cases  the  method  may  be 
used  to  great  advantages. 

Cascade  Systems. 

For  the  reception  of  spark  signals  by  cascade  working  with  two 
audions  considerable  adjustment  is  required  to  get  the  best  results 
without  causing  one  or  the  other  or  both  of  the  systems  to  generate 
oscillations.  It  will  be  found  that  after  the  first  circuit  is  adjusted 
to  the  point  of  oscillation  and  the  second  is  coupled  with  it,  the 
strength  of  signal  in  the  first  sj'stem  vrHl  be  reduced  owing  to  the 
withdrawal  of  energy  from  it  by  the  second  system.  The  signals 
may  then  be  again  brought  up  in  strength  by  increasing  the  coupling 
between  the  grid  and  wing  circuits  of  the  first  audion  until  the  appear- 
ance of  the  local  oscillations  indicates  that  the  limit  of  amplification 
has  been  reached.  By  careful  adjustment  about  a  thousand  times 
amplification  and  very  sharp  tmiing  can  be  obtained  with  two  steps. 

For  continuous  wave  reception  there  are  several  methods  of 
operating  cascade  systems.  It  is  possible  to  have  either  system 
generate  oscillations,  the  other  system  acting  simply  as  an  amplifier, 
or  both  systems  may  be  made  to  generate  in  sj-nchronism.  It  will 
generally  be  found  that  when  both  systems  produce  oscillations 
beats  will  be  produced,  so  that  a  continuous  note  is  heard  in  the 
telephones  ;  but  by  adjusting  the  frequency  of  one  of  the  systems  the 
pitch  of  this  note  will  be  reduced  as  the  two  systems  approach  syn- 
chronism, until  finally  at  one  or  two  hundred  beats  i)er  second  the 
two  systems  pull  into  step  in  much  the  same  way  as  two  alternators. 
The  ability  of  the  two  systems  to  keep  in  step  depends  mainly  on  the 
value  of  the  coupling  between  them,  and  the  closer  this  is  the  better 
the  two  hold  together.  There  is  still  another  way  of  working  this 
combination,  and  that  is  as\nachronously  In  this  case  beats  are 
continuously  produced  in  the  system  so  that  a  continuous  note  is 
heard  in  the  telephone,  but  the  circuits  may  he  .so  adjusted  that  the 
note  is  not  loud  enough  to  be  troublesome  or  it  may  be  tuned  out 
of  the  telephone  in  the  manner  previously  described.  Incoming 
oscillations  are  combined  in  the  .system  to  ])roduce  beats  with  the 
beats  already  present,  so  that  a  rather  curious  note  is  heard.  Very 
good  am])lilication  is  secured  by  this  method,  though  naturally  the 
system  is  tr()id)lc.some  to  o}x>rate. 

There  is  a  .second  method  of  receiving  continuous  oscillations 
which  make  u.se  of  the  generating  feature  of  the  audion,  but  does 
not  emjilov  the  beat  jihenomenon.  The  amplifying  ratio  of  the 
audion  deiM-nds  more  or  less  directly  on  the  value  of  the  wing  current, 
and  by  varying  this  current  ]>eriodically  there  will  be  a  corresponding 
jM'riodic  change  in  the  amjilifying  ]K)wcr  of  the  audion.  Hence  an 
andicm  arranged  to  rejH-at  .a  continuous  wave  imder  such  c<in<litions 
will  prtxluce  in  it.s  wing  circuit  oscillations  which  vary  periodically 
in  amplitu<le,  and  which  may,  therefore,  be  received  by  a  simple 
audion  sys'.em. 

Kffects  of  Atmospheric  Di.stubbances. 
.'\   \cry   interesting  feature  of  the.se  receiving  systems  ih  their 
I'i'haviour    under    conditions    of   .severe    atmos]>heric   disturlwii 
particulirly    when    u.sed    for    receiving    confiinious    waves.      I  In  n 
suece.ss  imder  such  conditions  is  due  to  the  fivct  that  they  combine 
in  a<ldition  to  their  inherent  j)ro]M«rty  of  res|>ondiug  more  n 
a  sustained  wave  than  to  a  .strongly  dam])ed  one.  the  chara'  : 
of  the  two  most  efTective    static    eliminators  knowni.  the  balanced 
valve  an<l  the  hetcntdync  receiver.     The  effect  of  the  -' 
audion  is  to  liuiid  up  a  negative  charge  on  the  grid.  »• 
wing  ctirrent.  and  the  limit  of  the  nxsixmse  which  can  lx»  j»rodurr<l 
in  the  telephones  is  n<achctl  when  the  wing  current  is  nHl«ce<l  to  zem. 
I'mler  ordinary  conditions  this  limit  is  tor   great  to  <lo  nmch  g<Hxl  ; 
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but  when  tlie  audion  is  generating  it  is  possible,  by  proper  adjust- 
ment of  the  aniphtude  of  the  local  oscillations,  to  reduce  the  wing 
current  to  a  point  just  above  the  lower  bend  in  the  operating  char- 
acteristic so  that  the  audion  is  rendered  insensitive  to  a  further 
increase  in  the  negative  charge  on  the  grid.  The  strays  which  cause 
serious  interference  are  of  a  much  greater  amplitude  than  the  local 
frequency,  so  that  no  appreciable  interaction  between  the  two  takes 
place,  and  the  wing  current  is  invariably  decreased.  Since  the 
decrease  in  the  wing  current  is  not  in  proportion  to  the  change  in  the 
grid  potential  the  response  in  the  telephone  and  the  effect  on  the 
ear  of  the  operator  are  correspondingly  reduced.  Static  of  smaller 
amplitude  than  the  local  oscillations  may  interact  with  them  to 
produce  either  an  increase  or  a  decrease  in  amplitude  of  the  oscilla- 
tions in  the  grid  circuit,  and  may,  therefore,  cause  either  a  decrease 
or  an  increase  in  the  wing  current.  The  wing  current  can,  of  course 
increase  to  a  relatively  large  value,  but  as  it  is  impossible  for  the 
wing  current  to  increase  faster  than  the  charge  in  the  grid  condenser 
can  leak  off  the  rate  of  increase  is  necessarily  slow.  The  response 
in  the  telephones  is,  therefore,  not  so  disturbing  as  would  be  caused 
by  a  decrease  of  similar  value  where  the  rate  of  change  of  current  is 
usually  large. 

When  the  system  is  operated  without  an  auxiliary  leak  around  the 
grid  condenser  a  peculiar  paralysis  of  the  audion  is  frequently  caused 
by  heavy  static,  no  sound  of  any  kind  being  heard  in  the  telephones 
for  a  considerable  length  of  time.  If  the  apparatus  is  not  touched 
the  paralysis  may  last  for  many  minutes  and  then  suddenly  disappear 
and  the  former  sensitiveness  be  restored.  The  effect  is  primarily 
caused  by  the  charging  of  the  grid  condenser  to  a  sufficient  potential 
to  cut  off  entirely  the  flow  of  electrons  to  the  wing,  thereby  decreasing 
the  wing  current  to  zero.  Now  the  way  in  which  the  negative  charge 
in  the  grid  condenser  leaks  off  is  chiefly  by  means  of  the  positive  ions 
in  the  tube,  which  are  drawn  into  contact  with  the  grid  when  it 
becomes  negatively  charged.  These  positive  ions  are  the  result  of 
ionisation  by  impact,  and  when  the  voltage  of  the  wing  battery  is 
properly  adjusted,  they  can  be  produced  only  in  the  region  between 
the  grid  and  the  wing,  since  the  velocity  attained  by  the  electrons 
between  the  filament  and  grid  is  very  low.  When  the  grid  is  charged 
to  a  high  negative  potential  it  keeps  all  the  electrons  between  the 
grid  and  filament,  thereby  barring  them  from  the  region  between 
grid  and  wing.  Hence  the  production  of  positive  ions  must  cease 
and  the  usual  means  of  removing  the  negative  charge  from  the  grid 
vanishes.  The  resistance  of  the  leakage  path  of  the  grid  condenser 
must  then  be  almost  infinite,  as  is  shoAvn  by  the  very  long  time  taken 
for  the  charge  to  leak  from  a  condenser  of  approximately  0-OOOlmfd. 
capacity.  The  effect  is  naturally  the  more  pronounced  the  higher 
the  vacuum,  as  the  number  of  positive  ions  present  is  correspondingly 
reduced.  A  resistance  of  several  hundred  thousand  ohms  placed 
across  the  grid  condenser  gives  a  leak  which  is  independent  of  the 
value  of  the  wing  current  and  which  effectually  prevents  trouble  of 
this  kind.  With  the  very  high  vacua  now  obtainable  by  the  use  of 
a  molecular  pump  there  are  practically  no  positive  ions  present,  so 
that  the  auxiliary  leak  is  always  necessary.  Under  these  conditions 
it  not  only  prevents  paralysis  by  the  static  but  it  also  removes  from 
the  grid  condenser  the  excess  of  negative  electricity  which  accumu- 
lates in  it,  thereby  increasing  the  sensitiveness  of  the  audion  and  the 
sharpness  of  the  signals  in  the  telephones.  The  very  high  potentials 
to  which  the  grid  condenser  may  be  charged  by  the  static  when  it  is 
'  not  provided  with  an  auxiliary  leak  are  surprising.  These  potentials 
may  be  measured  in  a  very  simple  and  accurate  way,  here  described. 
After  a  stray  has  cut  off  the  wing  current,  if  we  contiiiuously  increase 
the  capacity  of  the  grid  condenser  the  potential  across  it  and  hence 
the  potential  of  the  grid,  with  respect  to  the  iilament,  will  be  de- 
creased inversely  as  the  capacity.  A  point  wiU  finally  be  reached 
where  the  grid  potential  is  sufficiently  reduced  to  allow  the  wing 
current  to  flow.  When  this  occurs  it  indicates  that  the  potential  of 
the  grid  condenser  is  slightly  less  than  that  shown  by  the  operating 
characreristic  as  necessary  to  reduce  the  wing  current  to  zero.  The 
potential  to  which  the  grid  condenser  was  originally  charged  is  equal 
to  this  voltage  times  the  ratio  of  the  capacity  of  the  condenser  at 
which  the  wing  current  began  to  flow  to  the  original  capacity. 
Voltages  of  over  100  are  not  uncommonly  reached  by  the  grid  ;  and 
as  one  volt  represents  a  very  strong  signal  the  difficulties  of  the 
static  problem  are  very  forcibly  presented. 

The  fact  that  static  of  large  amplitude  produces  almost  invariably 
a  decrease  in  the  wing  current  while  a.  signal  (with  heat  reception) 
produces  alternately  an  increase  and  decrease  in  the  wing  current  is 
a  circumstance  of  which  it  should  be  possible  to  take  advantage. 
Methods  to  this  end  are  described. 

In  conclusion,  the  author  points  out  that  none  of  the  methods  of 
producing  amplification  or  oscillation  depend  on  a  critical  gas  action ; 
they  depend  solely  on  the  relay  action  of  the  tube  employed  (electron 
or  gas  relay)  and  the  proper  arrangement  of  its  controlling  circuits. 
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Expulsion  of  Exe.my  Members. 

As  we  stated  briefly  in  our  last  Issue,  a  special  meeting  of 
this  Institution  was  held  on  Wednesday,  March  1,  to  con.sider 
the  resolution  which  ha.s  been  circulated  amongst  the  members 
regarding  tlie  expulsion  of  members  who  are  subjects  of  enemy 
States.    In  what  f ollow^s  we  give  an  account  of  the  proceeding.s. 

The  President  (Mr.  C.  P.  Sparks)  said  if  10  members  had  cited  anyone 
or  more  members.who  appeared  to  be  undesirable  the  Council  could  have 
taken  definite  action  under  the  exi.sting  articles  of  association,  \mt  in  the 
absence  of  such  action  on  the  part  of  the  members  the  Council  appointed 
a(  ommittee  of  the  vice-presidents  to  report  on  the  subje  t.  \Mien  the 
Committee  met  it  had  before  it  a  communication  signed  by  17  members 
calling  upon  the  Council  to  take  action  on  certain  lines.  The  Committee 
reported  to  the  Council,  after  which  he  met  representatives  of  the  17 
members  who  had  sent  the  petition,  and  submitted  to  them  the  Council's 
propo.sal,  which  was  now  before  the  meeting.  On  the  advice  of  their 
honorary  solicitor,  he  informed  the  meeting  that,  unless  very  carefully 
framed,  amendments  could  not  be  moved,  as  under  Article  81  no  business 
could  be  transacted  at  a  special  meeting  except  the  bu.sincss  specified 
in  the  notice  of  the  meeting.     He  moved — 

"  That  the  following  words  be  added  to  Article  41  in  the  articles  of 
association  :  (a)  In  the  event  of  a  state  of  war  arising  between  Great 
Britain  and  any  other  country  or  State,  any  member  of  any  class  who 
at  any  time  during  such  war  shall  be  a  subject  of  such  enemy  country 
or  State  shall  forthwith  cease  to  be  a  member  of  the  Institution,  and  in 
the  case  of  the  European  War  of  1914  all  such  members  shall  cease 
to  be  members  of  the  Institution  on  or  after  March  16,  1916." 
Mr.  C.  A.  Baker,  in  seconding  the  motion,  said  some  of  the  members 
thought  there  had  been  too  much  hesitation  in  bringiag  the  matter 
to  the  present  point.  A  paragraph  in  the  "  .Idurnal  "  of  December  loth 
last  stated  that  the  Council  could  not  do  anything  except  under  Article  41. 
In  the  case  of  war  this  did  not  seem  sufficient.  In  a  letter  to  the  "  Elec- 
trical Review,"  which  was  pubhshed  on  December  31st,  he  (Mr.  Baker) 
called  the  attention  of  the  Council  to  Article  80,  which  also  gave  them 
power  to  act.  He  was  strongly  opposed  to  allowing  aUen  enemies  to 
continue  to  share  the  privileges  of  membership  of  that  Institution.  He 
had  no  difficulty  in  getting  the  17  members  to  sign  the  petition,  and  he 
was  confident  170  or  1,700  could  have  been  obtained.  The  Council 
placed  certain  alternatives  before  the  petitioners,  but  they  did  not  seem 
to  hit  the  nail  on  the  head.  The  resolution  now  before  them  was  on  the 
hues  of  one  adopted  by  the  Iron  and  Steel  In-stitute,  and  the  petitioners 
accepted  it  and  decided  to  try  and  get  their  friends  to  accept  it  also.  The 
President  met  the  Manchester  Local  Section  of  the  Institution  recently, 
and  pointed  out  to  them  that  members  could  act  under  Article  41,  but 
that  nothing  had  been  done.  It  was  a  little  misleading  to  the  members  not 
to  be  informed  that  the  petition  under  Article  80  had  been  received. 
The  announcement  in  the  "  Journal  "  of  February  loth  did  not  say  the 
special  meeting  was  to  be  held  in  consequence  of  the  petition,  which  he 
took  it  was  the  fact.  It  was  felt  by  most  of  the  petitioners  that  the  sub- 
ject of  naturalised  aliens  was  one  that  could  not  be  dealt  with  in  the 
petition,  as  it  was  felt  that  the  naturalised  people  had  a  status  in  this 
country,  and  that  they  were  amenable  to  the  laws  of  the  land,  and  were 
get-at-able.  Amongst  them  were  men  whose  sons  were  fighting  for  us, 
and  one  would  not  like  to  include  them.  Under  the  resolution  proposed, 
however,  a  man  who  was  naturahsed  here,  even  10  years  ago.  would  be 
excluded  if  he  was  not  denaturahsed  in  Ids  own  country.  They  did  not 
want  any  of  the  Germans  th.  re.  No  man  had  a  right  there  "unless  he 
was  a  patriot,  or  at  least  a  friendly  alien.  The  feeling  of  the  majority 
of  the  petitioners  was  that  they  should  have  a  rule  to  exclude  enemy 
aliens. 

Mr.  Albert  Gay  said  he  had  sent  in  a  letter  (which  the  President  read) 
asking  whether  the  recognised  rules  of  debate  would  be  followed  at  that 
meeting,  and  stating  that  he  proposed  an  amendment  to  insert  after  the 
word  "  State  "  in  the  fourth  hne  of  the  printed  resolution  the  words 
"  or  who  shall  be  of  enemy  origin,  although  he  may  be  a  naturalised 
subject  of  the  British  Empke."  A  further  amendment  would  bo  moved 
by  another  member  ''  that  a  ballot  be  taken  by  post  of  all  the  members 
upon  the  motion  and  upon  the  amendment." 

The  President  dechned  to  put  the  amendments  to  the  meeting,  and 
said  14  days'  notice  must  be  given  before  any  such  motion  could  be 
brought  before  the  members.  The  articles  of  association  only  permitted 
a  ballot  to  be  taken  for  the  election  of  a  president.  The  addition  of 
the  amendment  to  the  resolution  would  be  ultra  vires,  and  the  Courts 
would  restrain  the  confirmation  of  it.  They  must  proceed  in  accordance 
with  the  Companies  Acts. 

Mr.  Gay  then  withdrew  the  amendment  under  protest. 
Mr.  Joseph  said  he  agreed  with  the  motion,  but  there  was  nothing  in 
it  to  say  that  a  member  turned  out  now  could  not  be  i-c-elected  at  the  end 
of  the  war.     He  thought  the  idea  of  the  meeting  was  that  they  should 
be  exiled  permanently  from  the  Institution. 

Mr.  A.  H.  Walton  said  if  the  law  gave  a  man  naturahsation  it  was  not 
for  them  to  say  they  were  going  to  do  something  else.  They  had  some 
good  friends  in  the  Institution  who  had  been  aliens  and  were  naturahsed, 
and  it  would  be  a  great  injustice  to  expel  them.  They  knew  several  who 
were,  no  doubt,  as  good  as  any  British  born  man.  They  had  allowed 
ahen  enemies  to  come  here  and  exploit  them,  and  they  had  only  them- 
selves to  blame.     The  unnaturahsed  aliens  should  be  e.xiJeUed,  but  it  was 

c2 


802 


THE  ELECTRICIAN,  IVIARCH  10,  1916. 


unfair  to  qiiarrel  with  men  who  were  known  to  be  straight  and  upright 
British  subjects. 

Mr.  C.  C.  Atchison^  (Rochdale)  said  it  appeared  that  no  alternative 
to  the  resolution  could  be  submitted,  which  was  a  farce,  and,  moreover, 
the  meeting  was  not  fairly  representative  of  the  whole  of  the  members. 
In  October  last  he  brought  this  subject  before  the  Committee  of  the 
Manchester  Section,  and  a  recommendation  was  sent  to  the  Council  in 
London.  \Vhatever  was  done  by  the  Council  on  this  matter  should  be 
representative  of  the  majority  of  the  members,  and  every  member  should 
have  an  opportunity  of  giving  his  vote.  He  suggested  that  it  was  not  for 
members  to  make  suggestions  to  the  Council.  The  Council  were  there  to 
represent  the  members,  and  it  was  their  duty  to  find  out  the  members' 
feeling  before  putting  a  resolution  before  them.  He  thought  the  resolu- 
tion did  not  go  far  enough.  It  did  not  say  •w'hat  would  be  the  position 
after  the  war.     They  did  not  want  the  Germans  back  there. 

The  President  said  they  could  not  come  back  unless  they  were 
re-elected. 

Mr.  Atchison  said  applications  for  membership  were  only  suboaitted 
to  the  members  in  London,  so  that  the  whole  bodj'  of  the  members  would 
not  have  an  opportunity  of  saying  whether  they  would  have  them  back. 
There  were  a  large  number  of  members  who  would  no  longer  be  members 
if  Germans  came  back.  He  was  in  favour  of  keeping  out  Germans, 
naturalised  or  not,  or  men  born  of  German  parents  on  either  side,  whether 
the  parents  were  naturalised  or  not. 

Mr.  Gay  then  proposed  an  amendment  "  that  this  meeting  do  adjourn, 
and  that  a  vote  be  taken  by  ballot  of  the  whole  of  the  corporate  members 
of  the  Institution  by  post,  both  upon  the  principal  motion  and  upon  the 
amendment,"  or,  if  the  President  would  not  accept  that,  to  finish  at  the 
words  "  principal  motion." 

The  President  said  that  could  not  be  dealt  with.  Mr.  Gay  would  have 
to  give  notice. 

Mr.  F.  C.  Raphael  said  it  would  be  a  waste  of  time  if  Mr.  Gaj-'s 
amendment  were  put  and  passed  and  afterwards  found  to  be  irregular, 
and  as  everybody  present  agreed  with  the  main  resolution  it  would  be  a 
pity  if  the  resolution  were  not  carried  unanimouslj'.  In  the  articles  of 
a.ssociation  there  was  a  simple  solution  of  the  difficulty  in  giving  Mr.  Gay 
and  his  friends  and  Mr.  Atchison  a  free  hand  to  endeavour  to  enlarge  the 
resolution.  After  the  resolution  had  been  put  and  pas.sed,  Mr.  Gay  and 
10  of  his  friends  or  Mr.  Atchison  and  10  of  his  friends,  should  put  in  their 
resolutions  under  Article  80  and  their  request  for  another  special  meeting 
to  consider  th'eir  resolutions  and  they  could  come  up  with  the  present 
resolution  at  the  subsequent  confirmatory  meeting.  In  the  meantime 
the  Council  could  decide  whether  it  was  expedient  to  take  the  postal  vote. 

The  President  said  the  hon.  solicitor  advised  him  that  that  course 
would  be  in  order,  but  the  Board  of  Trade  required  that  alterations  of  the 
articles  of  association  should  be  submitted  to  them  before  being  passed. 

Mr.  Gay  thought  Mr.  Raphael's  suggestion  would  clear  the  ground 
considerably.  Would  the  President  promise  that  in  the  event  of  the 
resolution  going  through  he  would  accept  an  amendment  or  another 
resolution  ? 

The  Presidknt  said  he  would  call  another  meeting  at  which  the  further 
resolution  should  Ix;  discussed,  and  then  adjourn  the  March  lOth  meeting 
so  as  to  deal  with  the  additional  resolution  as  well  as  the  one  now  before 
the  meeting. 

Mr.  Hkkkeley  said  he  agreed  with  Mr.  Atchison.  He  was  led  to 
believe  they  would  have  had  an  opportunity  of  threshing  out  the  question 
as  to  alien  enemies,  naturalised  (Germans,  kv.  They  were  hedged  round 
by  technicalities.  This  was  war  time,  and  they  ought  not  to  allow 
themselves  to  be  fettered  by  legal  technicalities.  Let  them  go  ahead 
and  thresh  out  the  question,  and  if  anyone  want<'d  to  object  afterwards 
let  t  hem  do  so. 

The  Pkksidknt  said  he  did  not  wish  to  burke  discussion,  but  they  must 
take  it  in  a  jirojxT  lunniier. 

Mr.  W.  H.  WooDiioLSK  said  he  would  vote  for  the  resolution.  He  did 
not  agree  that  they  should  specify  now  that  alii-n  enemies  were  excluded 
for  ever.  They  must  look  f<>rwar<l  to  after  the  war.  If  they  blotted  out 
]H'opie  for  ever  without  having  a  ehnnee  to  reconsider  it  they  might  get 
into  trouble.  As  long  as  jKople  owed  any  allegiance  to  an  enemy  country 
they  would  be  automat ieally  east  out  of  the  Institution  until  after  the 
war.  and  they  could  not  come  V)aek  unless  they  were  n'-elect<-d. 

Mr.  MctJuKfiOK  Di'NCAN  said  ne  felt  that  the  only  way  they  should 
exclude  members  must  be  jM-rsonally^ — by  taking  each  memlH-r  and  con- 
sidering liis  behaviour.  The  I>on<lon  Stock  Exchange  iiad  In-en  content 
with  re(|uesting  enemy  members  to  refrain  from  attemling.  He  Ixlieved 
Ihi'  Institutions  of  Civil  and  .Mechanical  Hngineers  had  derided  to  do 
nothing  in  the  matter.  He  siuggested  that  they  shouhl  consider  wluther 
it  was  not  mlvisable  to  wait.  (Cries  of  "  No,  no.")  It  would  have  Ikhu 
iM'lter  if  the  resohition  had  refernd  to  Germans  (to  whom  they  objected), 
as  thiy  nu'ant  (Jermnns  all  the  time.  If  it  had  referred  to  G<rmanH  he 
would  not  have  objected  to  the  r<'Holulion  to  thi-  san»>  ext<'nt.  He 
thought  they  were  going  too  far  and  too  fast. 

The  I'kksidknt  said  they  di<l  not  want  to  be  guided  by  what  other 
bodies  had  'lone.  When  he  was  at  Manchester  he  tried  to  t<ll  nunilM-rs 
what  ha«l  been  done  without  o|K'ning  up  the  inner  mfttt<TB  that  liad  Ixin 
dealt  with  by  the  (^>^meil  until  the  Council  could  come  forwanl  and 
aniio)iiu-e  what  had  been  done.  Many  points  were  taken  lv«-fon>  a  linal 
dei  i»iou  was  come  to.  The  |>etition  referred  to  by  Mr.  liaker  left  it  to 
the  Council  to  take  action,  and  indi(al<<d  the  lines  on  which  it  was  sug- 
K«'.Hted  the  Council  should  act.  Tiie  form  of  wonls  in  the  resolution  was 
ftce<'pt<'d  by  th(>  17  petitioners  and  loyally  supported  by  Mr.  Baker. 
With  n-ganl  to  the  qui^stinn  of  the  naturaliseil  alien,  he  «nden«to<Kl  he 
would  not  l>e  ftuloiiintienlly  struck  off  if  he  hail  naturalisation  pa]»erR. 
Any  lO  uumuIhts  co\dil  eit<'  any  nattiralised  jx-rson.  atul  if  he  werv  un- 


desirable the  Institution  could  get  rid  of  him.  They  could  deal  with 
cases  individually  or  collectively.  It  was  suggested  that  the  Local 
Sections  should  be  brought  into  closer  touch.  If  a  naturalised  German 
came  up  for  election  from  Manchester,  the  Council  would  ask  the  Man- 
chester Section,  and  it  would  be  their  duty  to  tell  them  if  he  were  undesir- 
able, in  which  case  the  Council  would  not  put  his  name  forward.  In 
reference  to  Mr.  Joseph's  amendment  which  had  been  handed  in,  it  could 
not  be  accepted  at  that  meeting. 

'Mi.  a.  a.  Campbell  Swintox  said  he  was  one  of  the  17  members  who 
sent  the  petition.  He  thought  the  President's  interpretation  of  the  effect 
of  the  resolution  put  a  very  different  complexion  upon  the  resolution  to 
what  he  had  expected.  It  was  not  satisfactory  to  him,  and  he  doubted 
whether  it  would  be  to  the  other  16. 

Mr.  WooDHousE  said  if  the  resolution  took  the  meaning  the  President 
had  put  upon  it  he  would  not  vote  for  it. 

Mr.  Casipbell  Swinton  thought  the  President's  explanation  was 
correct,  and  that  the  resolution  would  not  cut  out  Germans  who  remained 
Germans  under  German  law.  That  was  not  what  the  signatories  to  the 
petition  intended. 

Mr.  L.  L.  Atkinson  suggested  that  instead  of  "  during  such  war  shall 
be  a  subject  of  such  enemy  country  or  Stat€,"  they  should  substitute 
"  during  such  war  has  not  divested  himself  of  his  nationality  of  such 
enemy  country  or  State." 

The  President  said  that  amendment  could  not  be  accepted  at  the 
present  meeting. 

Mr.  W.  R.  Cooper  said  there  was  no  good  in  passing  a  resolution  they 
did  not  understand.  Most  of  the  confusion  that  afternoon  was  due  to 
ignorance  of  company  law  on  the  part  of  members.  Was  it  not  possible 
to  adjourn  that  meeting  and  call  it  again  later  on,  and  then  the  various 
resolutions  could  be  considered  at  the  same  time  after  formal  notice. 

Mr.  J.  H.  Rider  said  after  the  President's  explanation  he  was  bound  to 
vote  against  the  resolution,  and  he  hoped  most  of  the  members  would. 

Mr.  L.  L.  Robinson  said  it  was  clear  they  could  not  agree  to  the 
resolution  unanimouslj'.  He  wished  to  move  that  it  be  referred  back  to 
the  Council,  after  which  the  Council  might  prepare  a  resolution  which 
could  be  discussed  and,  if  necessary,  amended  by  the  members. 

The  President  said  they  could  have  an  informal  discussion  by  calling 
an  informal  meeting,  and  after  agreeing  to  the  wording  of  a  resolution 
send  out  a  notice  giving  14  days'  notice  of  a  special  meeting,  afterwards 
giving  notice  of  the  confirmatory  meeting. 

Mr.  T.  Petersen  said  he  was  going  to  make  a  similar  suggestion.  If 
the  present  resolution  were  put  to  the  vote  he  was  afraid  it  would  be 
inactive,  and  would  be  misunderstood  by  the  public.  Therefore,  a  vote 
should  not  be  taken  until  the  whole  matter  had  been  discussed. 

The  President  said  he  had  decided  not  to  put  the  resolution,  but  to 
call  another  meeting  to  discuss  the  whole  question.  The  Council  would 
be  glad  to  receive  suggestions  from  any  members.  He  would  trj'  and 
keep  the  country  members  informed  of  what  was  taking  plac-e. 

A  vote  of  thanks  to  the  President  and  Council,  moved  by  Mr.  Madgen 
and  seconded  by  Mr.  Gay,  was  carried  unanimously. 


UNIFORMITY  IN  DRAWING  ELECTRICAL  DIAGRAMS. 

BY   GISBERT   KAPP. 

Summary. — The  author  advocates  the  use  of  certain  symbols  and 
methods  in  diagrams,  so  that  they  become  more  self-explanatory  than  ig 
usually  the  case.  

Tlie  old  saying  that  drawing  is  the  Linguage  of  the  engineer 
requires  modification  if  it  is  to  apply  to  such  drawing  as  elec- 
trical engineers  use  to  represent  diagrauiniatically  the  essential 
parts  of  machinery  and  their  connections.  We  must  substitute 
for  the  word  language  the  word  dialect  ;  hut  the  necessity  of 
having  to  master  each  author's  special  dialect  in  graphics 
before  we  can  grasp  the  meaning  of  his  diagrams  at  a  glance 
takes  away  a  good  deal  of  the  benefit  which  graphic  methods 
(if  conveying  infonnation  are  supposed  to  confer,  as  contrasted 
with  the  written  explanation.  The  .same  thing  is  represented 
l>y  different  writers  differently,  and  very  often  different  things 
by  the  sanie  graphic  symbol.  If  in  a  diagram  we  find  a  long 
drawn  out  spiral  it  may  mean  with  one  author  merely  a  flexible 
connection  in  the  manner  of  the  old  physics  text  book,  but  it 
may  also  mean  a  resistance,  or  it  may  mean  an  inductance. 
Whether  it  moans  one  thing  or  the  other  may  only  be  decided 
iittcr  we  have  made  ourselves  familiar  with  the  custom  in 
drawing  adopted  by  the  author  we  are  studying  at  the  time. 
lOven  then  we  may  find  that  the  long  drawn  out  spiral  is  used 
l>y  one  and  the  .same  author  to  represent  any  of  the  things 
mentioned.  If  we  fuid  an  arrow  it  may  mean  the  direction 
of  an  E.M.F.,  or  a  current,  or  a  flux  ;  there  is  no  distinctive 
mark  to  say  which.  A  circle  is  often  used  to  rojiresent  an 
ami)eremoter,  but  also  the  armature  of  a  dynamo,  or  may  be 
the  whole  machine.     It  is  true  that  in  many  cases  the  exact 
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meaning  o£  a  symbol  can  be  gathered  from  tlie  general  appear- 
ance of  the  diagram,  just  as  the  meaning  of  some  obscure 
expression  in  a  speech  can  be  unravelled  by  carefully  reading 
the  context  in  which  it  is  used  ;  but  the  necessity  of  having  to 
puzzle  out  the  meaning  of  many  of  the.  parts  of  a  diagram 
before  one  can  approach  the  study  of  the  thing  itself  is  an 
increase  of  mental  labour  one  would  gladly  avoid.  When  I 
come  across  what  I  call  a  diagram  in  another  man's  dialect  I 
generally  find  it  easiest  and  quickest  in  the  end  to  re-draw  it  in 
my  own  dialect  before  I  begin  to  study  the  thing  itself.  This 
ii'ksome  labour  of  translating  from  one  graphic  dialect  into 


Standard  cell. 


^^ 


APJV\AAAf\AAr         Resistance. 


Key. 


Switch. 


cT  > 


-o— o 

_^o Reversing  switch 


<> 


I 1 


Galvanometer. 


Galvanometer 
with  universal 
shunt. 


Ammeter     or 
voltmeter. 


Ammeter  or 
voltmeter  with 
central  zero. 


Electrostatic 
voltmeter. 


Wattmeter. 


it^ 


-V\AAA/yW\AAr 


-n^W^ 


-MA/WWWW^ 

-AAAA/^ 
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Low  standard  re- 
sistance, also 
shunt  to  am- 
meter. 

High  standard 
resistance, also 
series  resist- 
ance for  volt- 
meter. 


Rheostat. 

Rheostat,  also 
starting  resist- 
ance in  arma- 
ture circuit, 
also  field  regu- 
lator in  shunt 
circuit. 


Potential  slide. 


Inductance       or 
choking  coil. 


Transformer. 


Exciting  circuit. 


Armatureorcom- 
mutator,  also 
any  source  of 
E.M.F. 


-> 


Fluxmeter. 


E.M.F. 


Current. 
Flux. 

Direction  of  ro- 

I    tationof  arma- 

r    ture. 

Direction  in 
which  torque 
is  exerted. 
Direction  of 
rotating  field 
in  alternating- 
current  ma- 
chinery. 
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Condenser. 


Primaryorsecon- 
dary  cell. 


-I 


y- 


-r 


>- 
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Accumulator 
battery. 


Accumulator 
battery     with 
charging     and 
discharging 
switches. 


Fio.  1. 


The  avoidance  of  mi-stakes  in  the  interpretation  of  an  elec- 
trical diagram  is,  however,  only  a  negative  kind  of  merit ; 
what  we  must  aim  at  is  to  draw  the  diagram  in  .such  a  manner 
that  it  also  becomes  self-explanatory  as  regards  the  way  a 
machine  works.  Thus,  in  the  case  of  the  diagram  of  a  dynamo, 
it  mu.st  show  at  a  glance  which  is  the  sense  of  rotation  if  the 
machine  is  to  work  as  a  generator,  which  brush  will  be  positive 
and  which  negative  ;  or,  in  the  case  of  a  motor,  which  will  be 
the  sense  in  which  torque  is  developed.  In  alternating-current 
machinery  the  diagram  should  not  only  contain  the  essential 
details  and  their  connections,  but  it  should  also  serve  as  a  space 
diagram  as  regards  the  working,  and  thus  supplement,  or  rather 
make  more  clear,  the  intei-pretation  of  the  usual  time  diagram. 

Fig.  1  is  a  table  containing  the  most  important  symbols,  and 
Fig.  2  shows  by  way  of  example  how  these  symbols  may  be 
used  to  indicate  apparatus  and  connections  for  making  a  par- 
ticular test — namely,  the  mapping  out  of  the  induction  under 
the  pole  of  a  dynamo  by  means  of  a  flux  meter.  In  this  well- 
known  test  the  armature  is  rotated  step  by  step  through  an 
angle  corresponding  to  a  commutator  section,  and  the  deflec- 
tion on  the  fluxmeter  is  noted  when  reversing  the  exciting 
current  after  each  step.  The  deflection  plotted  against 
angular  position  of  the  armature  gives  a  curve,  the  tangent  to 
which  at  any  point  is  proportional  to  the  induction  at  that 
point.  It  will  be  seen  that  this  diagram  is  self-explanatory, 
no  description  being  required  to  enable  anyone  to  set  up  the 
apparatus  required  for  this  test. 

The  last  six  symbols  in  Fig.  1  do  not  refer  to  apparatus,  but 
are  the  conventional  means  for  indicating  a  direction.  In 
using  an  arrow  with  an  open  head  for  E.M.F.,  and  one  with  a 


another  might  be  saved  if  we  all  had  the  same  graphic  lan- 
guage ;  in  other  words,  a  universally  accepted  method  of 
drawing  electrical  diagrams  This  article  is  a  plea  for  unifor- 
mity, but,  as  the  mere  expression  of  a  pious  wish,  will  not  carry 
us  very  far  in  this  direction,  and  as  a  beginning  in  a  definite 
way  must  be  made  by  someone  (even  if  it  be  only  regarded  as  a 
basis  for  discussion),  I  make  in  what  follows  some  suggestions 
for  a  uniform  system  of  symbols.  This  system  has  been 
evolved  gradually  during  my  work  as  a  teacher,  and  I  found 
that  it  is  readily  accepted  by  students,  and  that  they  find  it 
useful  in  the  sense  that  mistakes  in  the  interpretation  of  a 
diagram  are  very  unlikely  to  occur. 


Fm.  2. 

solid  head  for  current,  I  follow  a  lead  given  by  Messrs.  Cramp 
and  Smith  in  their  book  on  vectors  ;  but  I  do  not  follow  them 
in  their  suggestion  to  indicate  a  flux  by  an  arrow  with  a  double 
head.  Instead  of  this  I  use  a  little  circle  at  the  tail  of  the 
arrow.  The  curved  arrows  indicate  sense  of  rotation,  open 
head  for  mechanical  movement  or  speed,  solid  head  for  direc- 
tion of  torque,  and  open  head  with  circle  at  tail  end  for  direction 
of  rotating  field.  Leads  intended  to  carry  working  currents 
are  shown  by  thicker  lines  than  those  intended  for  shimt 
exciting  currents  or  voltmeter  connections. 

In  order  that  a  diagram  made  up  of  the  symbols  of  Fig.  1 
shall  not  only  show  the  different  parts  in  their  correct  relation, 
but  also  explain  the  working  of  a  macblne,  some  conventional 
rules  must  be  observed.     These  are  :^ 

1.  All  dynamos,  whether  continuous  or  alternating  current, 
are  to  be  considered  as  two-pole  machines. 

2.  The  sense  in  which  the  armature  is  wouna  is  such  that  the 
current  passing  through  the  armature  produces  north  polarity 
under  the  positive  brush  ;  or,  to  put  it  in  another  way,  the 
direction  of  the  flux  produced  by  a  current  through  the  arma- 
ture coincides  with  the  direction  of  the  current  internally  from 
brush  to  brush. 

3.  The  same  rule  applies  to  a  distributed  winding  in  a  fixed 
position  and  surrounding  the  armature.  Such  a  winding  is 
called  a  compensating  or  a  neutralising  winding,  and  is  shown 
by  a  circle  concentric  with,  and  very  little  larger  than,  the 
armature  circle.  The  brushes  may  be  placed  inside  or  outside 
the  armature  circle  as  convenient. 

L  All  salient  pole  windings  are  shown  by  a  zigzag  line,  as  in 
Fig.  1,  but  with  this  difference,  that  those  producing  a  main 
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field  are  drawn  witli  wider  zigzags  than  those  used  for  com- 
mutating  poles. 

5.  The  sense  in  which  the  winding  is  put  on  a  core  is  sup- 
posed to  be  such  that  the  direction  of  the  flux  produced  is  the 
same  as  the  axial  progression  of  the  current. 

6.  Series  coils  are  shown  by  stouter  lines  than  shunt  coils. 

7.  The  direction  of  the  E.M.F.  due  to  rotation  is  found  by 
rotating  the  flux  vector  through  90  deg.  in  the  direction  in 
which  the  armature  is  driven. 

8.  The  direction  in  which  the  torque  acts  is  found  by  sup- 
posing the  vector  of  armature  current  to  be  a  lever  fixed  at  its 
tail  and  weighted  at  the  head  by  the  flux  (as  an  aid  to  memory, 
substitute  for  flux  or  field  a  clod  of  earth  from  a  field). 

As  examples  for  the  application  of  these  rules,  I  take  in 
Fig.  3  a  compounded  generator  with  commutating  poles,  and 


Fio.  3. — CojirorND  Excited  Gexek.^tor  with  Interpolks. 

in  Fig.  4  a  shunt  motor  with  compensating  winding  and  com- 
mutating poles.  That  the  machine  represented  by  Fig.  3  is 
working  as  a  generator  is  seen  at  a  glance  by  the  direction  of 
the  curved  arrows,  that  representing  direction  of  rotation  being 
in  opposition  to  the  torque  arrow.  If  the  machine  were  work- 
ing as  a  motor  the  main  current  would  be  shown  by  a 
cuiTent  arrow  in  the  brush  axis  pointing  to  the  left.  Tlic 
torque  aiTow  must  be  shown  pointing  clockwise  and  the  flux 
arrows  of  main  and  shunt  coils  pointing  in  opposite  directions. 
The  flux  due  to  the  shunt  field  would  remain  as  before,  but  that 
due  to  the  series  winding  would  be  o])posed,  the  resultant  being 
still  directed  upwards,  but  reduced  in  magnitude.  The  reduc- 
tion will  be  the  greater  the  greater  the  mechanical  load.     The 


Fin. 


4. — CuNTiMors-crunEN T   Shunt    .M<rroK    \\n\i    CoMrENsATiNi. 
Wi'^mNO  AND  Ivieupoi.es. 


(liagrnm,  tlien'tdrc.  shows  at  a  glance  llnit.  a  compound  <'.\rilr(l 
dyitaiuo, '(  designed  to  give  at  constanf  sjH-ed  constant  terminal 
voltage  if  used  as  a  generat(»r,  will,  if  used  as  a  motor  with 
ron.stjuit  impreAsod  voltage,  run  at  constant  8peed  at  variabh' 
met  liaiiical  load.  In  Fig.  1  the  coincidciUM'  of  direction  of  the 
flux  and  .>^i»eed  arrows  shows  that  the  machine  is  working  a.s  a 
motor.  The  o)»]iosition  in  the  direction  o£  the  arrow  showing 
eunent  ihrougji  the  annature.  and  that  showing  the  thix  pro- 
<lured  by  the  inteqioles  shows  that  the  latter  act  in  the  ]>ro]»or 
Way  to  ])n>dure  sparkless  commutation.  The  same  remark 
applies  to  Fig.  3. 


When  dealing  with  alternating-current  apparatus  and 
machiner}^,  the  above  conventions  as  to  the  meaning  of  vectors 
in  a  space  diagram  must  be  supplemented  by  a  convention  as 
to  sign.  In  the  time  diagram  we  consider  a  vector  positive 
if  its  projection  on  the  vertical  is  directed  upwards.  A\Tiether 
the  vector  is  growing  or  waning  at  the  moment  is  shown  by 
the  quadrant  in  which  it  lies.  With  counterclockwi.se  rotation 
of  vectors  (or  clockwise  rotation  of  the  time  line),  which  has 
been  accepted  as  the  standard  practice  at  the  Turin  meeting  of 
the  International  Electrotechnical  Commission,  a  vector  in 
the  upper  right-hand  quadrant  and  one  in  the  lower  left-hand 
quadrant  is  growing,  the  former  being  positive,  the  latter 
negative.  The  time  diagram  gives,  therefore,  not  only  the 
actual  magnitude  of  the  vector  and  its  sign,  but  also  informa- 
tion whether  the  vector  is  growing  or  waning  at  any  given 
moment.  If  the  same  information  is  to  be  given  in  the  space 
diagram,  we  must  agree  on  two  things — namely,  which  direc- 
tion is  to  be  considered  positive,  and  also  how  the  momentary 
condition  of  the  quantity  represented  by  the  vector  shall  be 
indicated.  We  have  to  distinguish  between  crest  value,  zero 
value,  growing  and  waning,  and  also  whether  in  passing 
through  zero  the  vector  is  going  to  be  positive  or  negative. 

As  regards  any  vector  which  must  be  drawn  vertically  in  a 
space  diagram,  the  rule  had  best  be  made  in  confonnity  with 
that  obtaining  in  the  time  diagram — namely,  any  vector  with 
the  arrow  pointing  upwards  represents  a  positive  value.     For 


~^      E.M.F.  positive  crest  value. 


Current  negative  crest  value. 


-O    Flux  negative  crest  value. 


(> 


-• — e- 


Flux  passing  through  zero  to  become  positive. 


Current  passing  through  zero  to  become  negative. 


3"^      A  positive  E.M.F.  still  growing. 

■o-C A  negative  current  still  growing. 

•<-"3 A  negative  current  diminishing. 


A  positive  E.M.F.  diminishing. 


o 3   >     A  positive  flux  still  growing. 

Fw.  5. 

horizontal  vectors  we  agree  that  the  arrow  pointing  to  the  right 
shall  mean  a  positive  vector.  If,  therefore,  in  the  time 
diagram,  a  vector  lies  in  either  of  the  two  lower  quadrants,  the 
corresponding  arrow  in  the  space  diagram  mu.st  point  to  the 
left  or  downwards,  accordingly  as  it  is  a  horizontal  or  a  vertical 
vector.  The  change  in  magnitude  is  represented  by  additional 
sjniibols  added  to  the  vector.  "\Mierc  the  rate  of  change  is 
zero,  as  in  crest  values,  no  additional  symbols  are  used.  Fig.  5 
gives  some  examples  of  these  symbols. 

To  .show  the  use  of  these  .symbols.  I  take  as  a  first  and  very 
simple  examiile  the  case  of  a  single-phase  transformer.  Here 
the  space  diagram  has  only  one  axis,  which  is  parallel  to  the 
axis  of  the  windings.  The  termuials  are  marked  in  accordance 
with  the  rule  e.stalili.slied  bj-  the  Engineering  Standards  Com- 
mittee (()<tober,  ]dU),  No.  72,  p.  41).  At  the  tail  of  the 
primary  E.M.F.  arrow  we  put  the  letter  p  to  show  that  this  is 
an  impressed  E.M.F.,  not  an  induced,  a,s  in  the  secondary. 
The  .space  diagram  refers  to  the  moment  when  the  magneti.sa- 
tioii  of  the  core  pa.sses  thnnigh  zero  to  become  positive,  and 
when,  therefore,  the  impressed  E.M.F.  has  positive  crest  value 
and  the  induced  E.M.F.  in  the  secondary  has  negative  rrest 
value.  The  magnetisation  of  the  core  is  at  that  time  pa.s,siug 
through   zero  to  become  positive.     Primary  and  secondary 
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currents  are  near  crest  value,  but  are  still  growing  ;  hence  the 
distinctive  marks  to  indicate  growth  have  to  be  added  to  their 
arrows.  The  lower  part  of  the  figure  shows  the  application 
of  the  same  symbols  to  an  auto-transformer.  In  drawing  the 
space  diagram  I  started  from  the  time  diagram,  but  it  will  be 
seen  that  if  only  the  space  diagram  were  given  the  time  diagram 
could  be  reconstructed  from  it. 

As  a  second  example,  to  show  how  a  space  diagram  may  be 
used  to  explain  the  working  of  a  machine,  I  take  the  case  of  a 
single-phase  series  commutator  motor  with  salient  poles,  com- 
peiisating  winding  and  the  usual  provision  for  sparkless  com- 
mutation, consisting  of  an  inductionless  shunt  across  the 
terminals  of  the  compensating  winding.  The  space  diagram 
is  shown  on  the  left  of  Fig.  7,  the  time  diagram  as  far  as  it  refers 
to  commutation  on  the  right.     Both  are  drawn  for  the  moment 
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Space  Diagram.  Time  Diagram. 

Fig.  6.- — ^Transfoemee. 

that  the  working  current  goes  through  zero  to  become  positive. 
In  the  time  diagram  cb  is  the  vector  of  current,  and  also,  to  a 
suitable  scale,  that  of  the  ampere-turns  in  the  field  system,  and 
therefore  also  that  of  the  main  or  working  flux.  The  ampere- 
turns  in  the  circular  compensating  coil  are  given  to  the  same 
scale  by  ab,  which  is  also  the  direction  in  which  they  act,  so 
that  ca  is  the  resultant  flux  through  the  armature  both  in 
direction  and  magnitude.  If  it  were  not  for  the  shunt  resis- 
tance, c  and  a  would  coincide,  and  we  should  have  no  flux  at 
aU  in  the  brush  axis  ;  but  the  effect  of  the  resistance  is  to  make 
the  current  in  the  compensating  winding  lag  by  the  angle  cba 
behind  the  current  in  the  armature  winding,  and  thereby 
produce  the  resultant  ampere-turns  ca.     Since  the  direction 


Fig.    7. — Alternating-current    Single-phase   Commutator   Motor 
WITH    Compensating    Winding    and    Commutating    Field. 

is  upwards — that  is,  positive  in  the  time  diagram — the  cor- 
responding vector  in  the  brush  axis  must  point  to  the  right. 
The  corresponding  flux  is  the  only  flux  acting  in  the  brush  axis, 
and  it  is  obviously  possible  to  so  select  the  number  of  turns 
in  the  compensating  coil  that  ca  shall  be  at  right  angles  to  cb — 
that  is  to  say,  that  the  flux  corresponding  to  ca  shall  have  crest 
value  at  the  moment  to  which  the  space  diagram  refers.  This 
is  shown  by  the  horizontal  flux  arrow.  The  condition  of  spark- 
less  commutation  can  also  be  deduced  from  the  diagram.  At 
the  moment  of  zero  current  the  transformer  E.M.F.  in  the 


coils  short-circuited  by  the  bru.shes  is  a  maximum.  By  Lenz's 
law  it  must  tend  to  produce  a  current  which  will  retard  the 
growth  of  flux  in  the  axis  of  the  field  coils,  which  is  vertical. 
Flux  and  current  want  to  become  positive  ;  the  transformer 
E.M.F.  must,  therefore,  act  in  an  upward  direction  imder  the 
right  hand  and  in  a  downward  direction  under  the  left-hand 
brush.  This  must  be  balanced  by  the  E.M.F.  of  rotation  due 
to  the  flux  of  the  commutating  field,  which  at  the  moment  is 
positive  and  has  crest  value.  By  applying  the  right-hand  rule 
we  find  that,  with  the  counterclockwise  motion  produced  by 
the  tojque,  the  E.M.F.  of  rotation  is  downwards  under  the 
right-hand  brush — that  is,  in  opposition  to  the  transformer 
E.M.F. — and  this  is  the  condition  for  sparkless  commutation. 

A  little  circle  is  shown  in  the  stem  of  the  torque  arrow  in 
order  to  indicate  that  at  the  moment  the  torque  is  zero  ;  the 
speed  arrow  has  no  special  mark,  aince,  notwithstanding  the 
pulsating  torque,  the  speed  is  practically  constant — that  is,  it 
has  crest  value  all  the  time. 

When  we  have  to  deal  with  three-phase  machinery  a  new 
convention  as  regards  the  sign  of  vectors  is  necessary.  In 
single-phase  work  we  have  only  to  do  with  two  axes,  both  fixed 
in  space  and  in  quadrature,  one  belonging  to  the  stator  and  the 
other  to  the  rotor.  It  is  the  brush  axis  of  the  rotor.  In  a 
three-phase  machine  we  have  three  stator  axes,  displaced 
relatively  to  each  other  by  120  deg.,  and  three  rotor  axes  with 
the  same  relative  displacement,  but  not  coincident  with  the 
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Fig.  8. 

stator  axes.  Moreover,  resultant  vectors  have  not  a  fixed 
direction  in  space,  but  revolve  with  the  frequency  of  supply. 
For  these  reasons  we  cannot  use  the  same  i-ules  as  to  sign  which 
we  adopted  for  single-phase  work.  The  most  natural  way  for 
the  establishment  of  the  new  convention  required  to  represent 
three-phase  machinery  is  to  adhere  to  the  conception  of  positive 
and  negative  as  usual  in  continuous-current  machinery.  In 
a  generator  the  brush  where  the  current  leaves  the  armature 
is  positive  ;  in  a  motor  the  positive  brush  is  that  at  which  the 
current  enters.  Restricting  the  investigation  to  motors,  we 
call  that  current  positive  which  at  the  moment  flows  towards 
the  machine,  and  we  call  that  E.M.F.  positive  which,  if  only 
opposed  by  ohmic  resistance,  would  produce  a  current  floAving 
towards  the  machine.  Whether  the  current  flows  into  an 
armauure  brush  or  into  the  terminal  of  a  distributed  winding 
is  immaterial,  sii:ce  both  windings  are  of  the  same  character, 
which  is  not  altered  by  the  fact  that  one  is  rotating  and  the 
other  fixed  in  space. 

Fig.  8  shows  the  space  diagram  of  a  three-phase  series  com- 
mutator motor.  The  machine  has  no  salient  poles,  but  the 
exciting  or  stator  winding  is  distributed  in  the  same  way  as  a 
compensating  windmg.  Since  both  stator  and  rotor  are  mesh 
connected  they  cannot  be  put  into  series  connection  directly, 
but  only  through  the  intervention  of  a  series  transformer. 
This  is  sho^\^l  on  the  left.  The  primaries  ABC  are  joined  to 
the  correspondingly  marked  terminals  on  the  stator,  and  the 
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secondary  transformer  terminals  abc  are  connected  to  the  cor- 
respondingly marked  brushes.  The  connecting  wires  are  nob 
shown  on  the  diagram.  The  time  diagrams  for  primary  and 
secondary  of  the  transformer  are  shown  below  it.  The 
moment  chosen  is  that  when  the  current  in  the  a  phase  has 
crest  value.  The  current  in  the  h  phase  is  negative  and 
approaching  zero,  that  in  the  c  phase  is  also  negative  but 
growing.  These  conditions  are  marked  in  the  space  diagram. 
The  little  diagram  below  shows  the  resultant  vectors  of  flux 
through  armature,  due  to  the  stator  winding  and  current 
through  armature  put  in  by  the  brushes  The  direction  of 
rotation  of  the  resultant  field  is  shown  by  the  arrow  outside  the 
stator  winding,  that  of  torque  and  motion  inside  the  rotor 
winding.  The  speed  of  the  field  corresponds  to  the  frequency, 
and  the  angular  distance  between  field  and  resultant  armature 
current  remains  constant.  If  the  bru.shes  were  set  in  quadra- 
ture with  the  stator  terminals  this  angle  would  be  90  deg.,  and 
the  E.M.F.  of  rotation  e  would  be  in  exact  opposition  to  the 
resultant  current,  obviously  the  condition  for  maximum 
torque.  But  the  brushes  have  been  set  at  a  greater  angular 
distance  than  90  deg.,  and  the  result  is  that  the  E.M.F.  of 
rotation  has  a  component  leading  by  90  deg.  over  the  current. 
The  E.M.F.  of  self-induction  lags  by  90  deg.  behind  the  current. 
By  advancing  the  brushes  beyond  quadrature  position  it  is, 
therefore,  possible  to  compensate  for  self-induction — that  is,  ob- 
tain unity  power  factor  or  even  a  leading  current.  This,  how- 
ever, at  the  disadvantage  of  a  reduced  torque.  By  .setting  the 
brushes  at  180  deg.  from  the  terminals  the  torque  vanishes 
altogether,  and  the  machine,  if  driven  by  external  power  at  a 
speed  considerably  above  that  corresponding  to  the  frequency, 
acts  as  a  phase  advancer. 

Other  examples  of  alternating-current  machinery  might  be 
given,  but  as  this  article  is  not  intended  to  be  a  treatise  on  such 
machinery,  but  merely  a  suggestion  for  uniformity  in  the 
drawing  of  electrical  diagrams,  the  few  examples  above  given 
will  suffice  to  show  how  a  space  diagram  may  be  made  to  show 
not  only  the  essential  parts  of  a  machine  and  their  electrical 
connections,  but  also  the  way  it  works. 


ARC  PHENOMENA.* 

BY   A.    G.    COLLIS. 

Ruminnr]!. — Tho  author  describes  a  number  of  cxi)erirnonts  made 
to  (lclorniiii(!  tho  influence  of  ditTerently  shaped  arcing  contacts  upon  tlie 
diHturf)anee.H  following  rui)tiirc  of  an  alternating-current  circuit,  and 
various  theoretical  eonHJderations  are  di.scussed  with  a  view  to  modifying 
tlie  design  of  oil  swilehes  so  as  to  in;rea,se  their  rupturing  capacity  and 
theroVjy  eliminat*-  auxiliary'  devices  with  their  added  comi)iication8  and 
e.xpen.HC.  

As  the  formation  of  the  arc  in  oil  switches  becomes  tho  critical 
])oint  of  an  oil  switch,  the  first  portion  of  this  Paper  contains  some 


formed  by  rupturing  a  non-inductive  three-phase  circuit,  6,600  volts, 
200  amperes,  (r.m.s.)  at  imity  power-factor.  The  oil-switch  contacts 
(Fig.  1)  operated  in  a  vertical  plane,  the  total  length  of  break  being 
lOJ  in.  per  phase.  The  shape  of  the  arc  is  an  ellipse,  its  greater 
diameter  being  directed  horizontally  towards  the  sides  of  the  tank. 
In  nearly  all  the  cases  of  switch  bursts  that  have  come  mider  the 
author's  observation,  the  damage  is  more  apparent  on  the  sides  of  the 
oil  tank,  in  the  direction  of  the  flow  of  the  current.  Front  or  back 
explosions  are  not  so  prominent.  The  shape  of  the  arc  foUows  the 
shape  of  the  arcing  contacts,  and  there  is  no  doubt  that  the  disturb- 
ances following  rupture  are  directlj'  related  to  the  shape  of  arc  con- 
tacts as  will  be  commented  upon  later. 

In  the  next  case  the  arc  was  obtained  by  rupturing  a  three-phase, 
6,600-volt,  220-ampere  (r.m.s.)  inductive  circuit  at  0-9  power-factor. 
The  contacts  here  used  were  of  the  well-known  "  wedge  "  form. 
Fig.  2.  The  rupture  in  this  case  is  shghth'  more  severe  than  in  the 
case  of  Fig.  ^ ,  and  the  arc  sUghtly  larger.  Several  designers,  in  order 
to  quench  the  arc  more  effectively,  have  used  artificial  "arc  dampers." 
On  the  other  hand,  some  engineers  appear  to  consider  that  the  arc 
damping  fluid  should  be  forced  on  the  rupture  zone  from  the  vertical 
position. 


Fig.  1. 


-Brush  Laminated 


Fig    2. — Solid  Wedge  Form 
OF  Contact. 


The  next  form  of  contact  used  {see  Fig.  3)  is  the  brush  form  as  in 
Fig.  1,  but  fitted  with  vertical  trailing  arc  pieces.  It  will  be  observed 
that  the  arc  pieces  were  fixed  at  the  side  of  the  main  contact  one 
inside  and  the  other  outside.  These  arcing  pieces  were  placed  in 
this  position  for  the  purpose  of  observing  whether  the  arc  phenomena 
were  affected  by  the  indiWdual  shape  and  character  of  the  contacts. 
It  would  appear  that  the  arc  is  influenced  by  the  construction  of  the 
trailing  pieces.  The  formation  of  an  arc  can  be  artificially  directed 
and  modified  by  contact  design,  considerablj'  increasing  or  decreasing 
the  capacity  of  switches  of  hmitcd  rupturing  capacity.  Thus  a  switch 
with  one  form  of  contact  and  a  rupturing  capacity  of,  say, 
"  10,000  k.v.a."  might  be  so  reconstructed  and  modified  as  to  have 
its  capacity  increased  to  15,000  k.v.a. 

The  class  of  contact  sho\m  in  Fig.  4  is  not  in  such  common  use 
as  those  shown  in  Figs.  1  and  2.  But  the  shape  of  the  arc  is  more 
ideal  and  the  rupturing  capacity  of  the  switch  increased  by  this  form. 
Auxiliary  arc  dampers  were  provided  with  tliis  switch,  forcing  the 
oil  in  a  downward  direction  towards  the  seat  of  the  explosion.  For 
very  heavy  rupturing  capacities,  "  arc  dampers  "  are  oonsidered 
necessary,  and  will  be  commented  upon  later. 
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Fin.  4. — Cone  Costa ct.s. 


Fig. 


5. — Hollow  CoNnrcroR  fob 
Oil  Brush  Contacts. 


rr.'fearrh  work  wlueh  is  submitted  ns  an   intmdiirlorj'  for  further 
unexplained  phenomena  on  this  imiwrtant  (picstion. 

Arcs  in  ALTBHXATtNocuRRKjrr  Oil  Switciibs. 
Photographs  are  reprtHluood  in  tho  original  Paper  showing  arcs  in 
nltomating-current   oil   switches.     In   the   first   ra.'w   the   arc   waa 

*  Abstrnot  n(  n  r.'H)<>r  piesenttni  ut  the  l'nnnmn-1'.x  i'     '        '  ontion  of 
the  Ainorienn  InKtitute  of  F-U-ctricftl  KngimtTs,  S.in  Kr  <> 


The  arcing  contacts  sho\m  in  Fig.  5  are  known  as  the  double-briLsh 
tyix;,  the  oil  being  forced  over  the  centre  of  the  arc  zone.  This  type 
of  contact  was  introduced  very  successfully  on  a  20.000- volt  trana- 
niission.  but  the  tondcnoy  is  now  to  use  an  entirely  different  form  of 
<lcsigii  for  high-tension  electric^U  transmissions. 

The  prp,>i8ures  in  pounds  per  square  inch  surrounding  the  are  area 
are  given  in  Table  I.  for  various  currents  at  6,600  volts.  These 
pressure,*  wen»  obtained  by  inserting  in  the  tank  an  operating  cam. 
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Table  I. 


A-P«--                    "-'XS.'"- 

Lb.  per  sq.  in.  2|  in. 
from  contacts. 

200 
220 
180 
125 
300 

74 
75 
68 
54 

78 

70 
63 
65 
32 
71 

directly  connected  to  an  external  indicating  instrument,  as  used  for 
hydraulic  testing  {see  Fig.  6),  the  instrument  being  specially  cali- 
brated to  record  pressures  in  the  oil  tank. 

^-  There  exists  a  hypothesis  that  an  arc  ruptured  in  oil  is  imme- 
diately damped  out  by  the  oil  rushing  between  the  contacts,  and 
intercepting  the  current  flow  at  the  zero  point.  An  analysis  of  the 
above  proves  that  this  is  not  the  case.     The  formation  of  the  arc 


^  Force  Indicator 


Oil  Tank 


Fig.  6. — Method  of  Force  Measurement. 

sets  up  a  vaporised  space  around  the  contacts.  This  prevents  the 
oil  (which  is  of  a  somewhat  sluggish  character)  entering  the  space 
around  the  contacts. 

k  In  comparison,  a  quick- acting  switch  must  have  a  greater  rup- 
turing capacity  than  those  of  the  slow  type,  their  rates  being,  within 
limits,  proportional  to  their  time  elements.  The  time  taken  by  a 
positive  relay  for  automatically  tripping  the  switch  from  a  power 
supply  averages  0-4  second.  The  time  occupied  by  a  gravity  oil 
switch  with  a  5-in.  break  per  pole  per  phase  averages  0-6  second. 
So  that,  in  all,  the  switch  reaches  ofE  position  in  a  second.  The 
time  elapsed  between  the  parting  of  the  main  and  auxiliary  contacts 
(assuming  brush  contacts)  averages  0-2  of  a  second ;  thus,  by 
multiple  breaks  the  rapidity  of  a  circuit  may  be  correspondingly 


Fig. 


8. — Oil  Switch  Tests, 
Direct-current. 

~tr     Bieokina  Jzjij  Amps. 
Breaking  bOO  Volts 
;  190  Volts 


I  Zero  Amps. 
*3200  Amps. 


Fig.  7. — Magnetic  Blow-out  Circuit 
Breaker  Tests,  Direct-current  Short 
Circuit. 

increased,  and  for  heavy  duty  at  high  pressures  the  multiple  break 
is  becoming  a  necessity.  There  is  a  mechanical  difficulty  in  making 
a  multi-break  gravity  switch  where  all  the  contacts  should  make  or 
break  at  the  same  time.  A  number  of  oscillograms  are  given  in  the 
original  Paper,  illustrating  the  opening  of  oil  switches  mider  short 
circuit. 

Engineers  have  experienced  considerable  inconvenience  by  the 
appearance  of  surges  when  closing  high-potential  circuits.  A  series 
of  experiments  were  carried  out  on  a  large  power  supplj"^  system  in 
the  IVIidlands  by  installing  a  series  of  earthed  spark  gaps  on  the  end 
turns  of  a  500  kw.  6,600- volt  slow-speed  motor.     These  spark-gaps 


were  adjusted  to  flash  over  at  definite  voltages.  When  the  results 
were  plotted,  a  pressure  of  27,fXX)  volts  was  recorded  by  closing  the 
overhead  mains  4  miles  long,  while  connecting  this  machine  on  to 
the  circuit  before  starting  up. 

An  oil  switch  in  it.self  by  the  nature  of  its  construction  does  not 
introduce  distortion  in  the  E..M.F.  wave,  the  rate  of  change  of  current 
being  its  chief  contribution.  The  manufacture  of  arc-dispelling 
fields  introduced  into  some  designs  will,  however,  considerably  and 
arti  icially  alter  the  circuit  phenomena.  Figs.  7-9  illustrate  the 
nature  of  the  arcing  and  the  rises  obtained  when  opening  a  heavy 
direct-current  short  circuit. 

Thi.  author  then  discusses  the  effect  of  the  magnetic  blow-out  field 
on  the  pressure  rises  obtained. 

The  meaning  of  the  term  "  kilowatt  capacity  "  is  contentious. 
The  conditions  affecting  the  capacity  of  a  switch  are  as  follows  :  (1) 
Power  factor,  (2)  time  taken  in  opening  the  circuit,  (3)  amoimt  of 
current  generated  on  short  circuit,  (4)  position  of  the  wave  at  the 
time  of  rupture,  (5)  impedance  and  reactance  of  the  circuit. 

The  question  of  power  factor  materially  modifies  the  rupturing 
capacity  of  a  switch  ;  the  greater  the  phase  displacement,  the  larger 
must  be  its  rupturing  value,  for  the  reason  that  a  potential  exLsta 
tending  to  restore  the  circuit  when  the  current  is  zero.  This  rela- 
tionship between  the  voltage  and  current  waves  differs  between  the 
point  of  disturbance  and  its  generated  source,  and  the  simultaneous 
value  on  opening  the  circuit  depends  upon  the  position  of  the  switch 
relative  to  the  cause  of  rupture  and  the  known  impedance  of  the 
circuit. 

To  limit  the  instantaneous  rise  of  current  on  thd  development  of 
a  short  circuit,  reactors  have  been  advised  ;  their  use,  however,  has 
been  confined  to  stations  of  very  high  ratings.  There  is  much  that 
may  be  said  for  their  use  and  introduction,  but  it  is  contended  that 
these  additional  links  indicate  the  ineffectiveness  of  switches,  and, 
as  this  is  so,  a  development  for  improving  the  rupturing  value  of  the 
switch  would  be  more  consistent  engineering  practice.  The  insertion 
of  5  per  cent,  internal  reactance  limits  the  short-circuit  rise  according 
to  the  characteristic  of  the  generator,  to,  say,  15  times  nor;nal,  and 
10  per  cent,  reactance  reduces  the  original  capacity  to  half,  such 
reactances  being  designed  at  percentage  voltage  drop  at  normal 
current  and  frequeiicy. 

The  question  of  external  reactors  forms  a  problem  in  itself,  inas- 
much as  their  situation  on  the  system  requires  separate  treatment. 
External  reactors  on  the  machine  side  of  the  system  only  Mmit  the 
current  that  can  pass  into  or  out  of  it ;  thus  several  units  could 
contribute  a  total  rise  in  excess  of  such  calculations,  based  on 
individual  reactors.  In  the  same  way,  feeder  reactors  might  lead 
to  some  incorrect  conclusions,  as  the  total  rise  on  short  circuit  might 
be  considerably  above  those  permitted  by  each  reactor.  Section- 
alised  reactors  in  groups  offer  the  same  possibflities  and  may  prove 
to  be  of  little  value  whatever  under  any  eventful  conditions  of 
disturbance. 


JULIAN  TRAIN  CONTROL  AND  AUTOMATIC  STOP. 


The  automatic  train  control  and  cab  signal  system  of  the  Juhan- 
Beggs  Signal  Co.  is  being  tried  on  the  Queen  and  Crescent  route  of  "he 
Cincirmati,  New  Orleans  &  Texas  .Pacific.  The  working  has  been 
described  recently  in  the  "  Railwaj'-  Gazette."  The  speed  control 
instrument  is  belt-connected  to  an  axle.  It  has  a  series  of  contact 
segments  arranged  for  any  desired  series  of  predetermined  speeds, 
and  a  dial  switch,  on  which  is  set  the  desired  Uniiting  speed.  A 
series  of  platinum  points  are  moved  up  and  uown  over  the  contact 
segments  by  the  piston  of  the  recorder,  which  is  raised  as  the  speed 
increases.  As  these  platinum  points  rise  above  the  segment  corre- 
sponding to  the  speed  indicated  on  the  dial  switch,  the  normally 
closed  circuit,  through  a  solenoid  magnet,  holding  closed  a  valve  in 
the  air-brake  train  fine  or  in  a  connection  from  the  equalising  tank, 
is  broken,  allowing  this  valve  to  open  and  the  air  to  escape  to  the 
atmosphere,  thereby  setting  the  brakes.  As  the  speed  of  the  train  is 
reduced  the  platmum  points  again  make  contact  with  the  segments, 
completing  the  circuit,  energising  the  magnet  and  closing  the  air 
valve. 

The  train  control  and  cab  signal  system  utihses  a  similar  speed 
recorder  and  air  valve  in  connection  vnth  a  roadside  contactor  and  a 
third  rail  to  control  the  speed  of  the  train  automatically,  and  to  give 
the  enginemen  distinctive  "  clear."  "  caution  "  and  "  stop  "  signals 
in  the  cab.  Tliis  system  requires  on  the  locomotive  a  12-volt 
storage  battery  for  the  relays  and  lamps  and  two  curved  shoes 
are  attached  to  the  journal  boxes  of  the  forward  truck  on  each  side, 
where  are  also  mechanical  circuit- breakei-s  with  horizontal  arms. 
Track  contactors  are  located  about  600  ft.  in  the  rear  of  the  signals, 
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in  order  to  allow  an  engine  running  at  the  caution  speed  to  be  stopped 
automatically  by  the  device  before  passing  a  stop  signal. 

The  complete  circuits  on  the  roadside  and  of  the  engine  and 
tender  are  shown  in  the  accompanying  diagram.  In  the  position 
shown,  the  engine  is  approaching  a  "  proceed  "  signal,  two  blocks  in 
advance  being  unoccupied.  When  the  engine  shoe  strikes  the  track 
contactor  the  circuit  is  completed  from  the  roadside  battery-  through 
the  front  contact  of  the  track  relay,  the  track  contactor,  engine  shoe 
and  coil  of  the  clear  relay,  to  earth.  This  picks  up  the  "  clear  " 
relay,  completing  a  "  stick"  circuit  from  the  engine  battery  through 
the  two  circuit- breakers,  the  first  back  contact  on  the  "  caution  " 
relay,  the  first  front  contact  on  the  "  clear  "  relay  and  the  coils  of 
this  relay,  to  earth.  Current  can  then  flow  from  the  engine 
battery  through  the  second  front  contact  of  the  "  clear  "  relay, 
the  upper  contact  segment  on  the  speed  recorder,  the  dial  finger 
moving  over  this  segment,  the  solenoid  actuating  the  air  valve,  and 
back  to  ground. 

The  length  of  the  contact  segment  can  be  adjusted  for  any  desired 
speed,  48  miles  being  used  on  this  installation.  As  soon  as  the  speed 
exceeds  this  rate  the  dial  finger  passes  off  the  end  of  the  segment, 
the  circuit  is  broken  and  the  brakes  are  applied  through  the  de- 
energising  of  the  air- valve  magnet.  As  soon  as  the  speed  has  been 
decreased  to  a  point  below  a  specified  limit  the  circuit  is  again  com- 
pleted and  the  brakes  released.  After  passing  a  "  clear  "  signal  and 
until  the  next  track  location  is  reached,  the  white  light  bums,  as  it  is 
included  in  a  circuit  from  the  engine  battery  through  the  third  front 
contact  of  the  "  clear  "  relay,  to  ground.  The  third  rails  are  not 
shown  in  the  wiring  diagram.  A  lengtli  of  about  6ft.  outside  the 
running  rails  is  used  to  break  the  holding  circuit  on  the  engine  by 
engaging  the  horizontal  arm  of  one  of  the  circuit-breakers,  shown 
above  the  engine  shoes.  The  breaking  of  this  circuit  de-energises 
any  relay  that  may  be  energised  at  the  time,  and  puts  out  any  of  the 


brakes  ;  and  as  there  is  no  circuit  through  the  speed  recorder  the 
train  is  brought  to  a  stop.  TMien  it  has  stopped,  the  dial  hands 
on  the  speed  recorder  'rtLI  have  made  contact  with  the  fourth  seg- 
ment, allowing  the  circuit  through  the  air- valve  solenoid  to  be  closed 
by  operating  the  release  key.  In  this  case  the  current  flows  from 
the  engine  battery  through  the  second  back  contact  of  the  "  clear  " 
relay  and  the  second  back  contact  of  the  "  caution  "  relay,  the  coils 
of  the  "  stop  "  relay,  release  key,  speed  recorder,  air- valve  magnet, 
and  to  ground.  As  soon  as  the  "  stop  "  relay  is  picked  up  by  clo^-ing 
the  release  kej'  the  "  stick  "  circuit  through  the  coils  and  the  first 
front  contact  of  this  relay  is  completed,  and  also  the  circuit  from 
battery  through  second  front  contact  of  the  "  stop  "  relay  and  the 
third  contact  segment  on  the  speed  recorder.  This  segment  is 
arranged  to  allow  a  speed  of  10  m.p.h.  until  the  next  indication  is 
received. 
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lights  that   may   be   burning.     This  prevents  any  indication  from 
being  carried  inipro|)crly  into  the  next  block  without  proper  control 
from  that  Idock.      If  the  next  two  blocks  arc  dear  after  (he  circuit 
i.s  broken,  the  circuits  ])rcviously  dcscriln-d  are  again  established  and 
the  train  cfintinues  at  full  speed.     If,  however,  only  one  block  in 
advance  is  clear  a?i(l  the  signal  6()0ft.  ahead  is  at  "caution."  the 
polarised  track  relay  will   be  reversed,  allowing  current  from  the 
roadsidci  battery  to  flow  through  the  back  contact  of  the  trivck  relay, 
the  track  contactor  on  the  opposite  side,  the  engin;>   shoe,  the  coils 
of  the  "caution"   relay,  and   l>ack  to  ground.     The  pick-uj)  of  tlic 
"  caution  "  relay  closes  a  "  stick  "  circuit  from  tlu>  engine  battery, 
through   the  two  <ircuit-bn<akers,  the  first  front   contact   and   the 
••oils    of    tlic    "caution"    relay    and    back   to   ground.      I'litil    tiiis 
circuit  is   broken   by   tlio  next  thiitl-rail,   thcrefon\   current   flows 
fn)m  the  engine  l>attcry  through  the  second   back  contncl  of  the 
"clear"   relay,  the  second  front   contact  of  the  "caution"  relay, 
tho  second  contact  segment  on  the  8i)rcd  reconlcr,  the  dial  linger, 
air-valve   solenoid,   and    to   grotmd.      The   length   of   this   contact 
segment  is  adjusted  for  tlic  desired  "  caution  "  sjK'cd.  which  in  this 
installation  is  2r)  m.p.h.     If  tiiat  siKH^d  Ix'  excwdcd,  the  i)raU(>s  an 
autoniaiically  set,  and    again    n>leased   a.s  w>on  as  the  sjKH'd   has 
decniised  IhIow  that   rate.     Also,  throughout   this  block  tho  rhmmi 
li^lht  l)ums.  being  in  a  circuit  from  (lie  engine  battery  tlironuh  the 
third  back  contact  of  tho  "  clear  "  relay  and  the  third  front  contact 
of  tiie  "  caution  "  relay. 

When  the  train  api)r(Mchcs  a  "stop"  sigtval  the  block  ahead  being 
occupied,  th(>'engiue  circuits  aro  bn)ken  by  the  circui'-bn-aker  as 
«lescrilM>d  nbovo,  and  fts  tho  track  n«lay  is  do-cncrgisod,  the  circuit 
from  the  nvulside  battcryto  engine  cannot  In*  complet«Ml  wIk-u  (he 
engine  sli(H>»  j>as,s  over  the  track  con(ac(ors.  This  de-energiM-s  (lie 
isolonoid  holding  (ho  air  valve  closed,  exhausts  air  and  applies  (lie 


At  tlie  February  meeting  of  this  Association  the  president 
(Mr.  Geoffrey  Porter),  in  opening  the  further  discussion  on  the 
subject  of  the  use  of  tar  oils  as  fuel  for  Diesel  engines,  an- 
nounced that  Mr.  W.  Batho,  of  Messrs.  Sulzer  Bros.,  and  Mr. 
L.  W.  Joimson,  of  Messrs.  Banks,  Warner  &  Co.  (Ltd.),  had 
been  specially  asked  to  attend  the  meeting,  and  he  trusted 
they  would  be  good  enough  to  let  the  members  have  the  benefit 
of  the  information  they  had  on  this  subject. 

^Ir.  W.  Batho  remarked  that  for  years  past  the  Continental  joiunals 
had  contained  a  large  amount  of  information  on  the  subject,  and  the  late 
r>r.  Diesel,  in  the  Paper  he  read  in  March,  1912,  before  the  Institution  of 
^Icchanical  Engineers,  gave  the  specification  for  a  tar  oil  saitablc  for 
Diesel  engines,  wliich  were  then  in  use  in  Germany.     It  was  interesting 
to  note  that  at  this  lectarc  he  made  the  statement  that  the  tar  production 
of  Ccrmany  was  sufficient  for  more  than  5,000.000.000  h.p.  }X'r  annum, 
and  that  in  c»'se  of  war  catting  off  the  supply  of  ini))ortcd  fuel  this 
quantity  would  be  sufficient  to  run  the  whole  Fleet,  war  and  mercantile, 
and  also  to  provide  the  power  for  inland  industries  as  well.     In  Switzer- 
land aboiit  140  Diesel  engines,  of  a  total  output  of  24.000  b.h.p.,  installed 
by  ^Messrs.  Sulzer  Bros.,  were  nearly  all  running  on  tar  oil  prior  to  the 
outbreak  of  war,  the  units  varying  from  2)  b.h.p.  to  1.000  b.h.p.     This 
tar  oil  was  all  imported,  and  not  only  did  the  supply  inuneliatcly  fail, 
but  also  the  supply  of  mineral  oil,  with  the  result  that  the  prices  increasi'd 
enormously,  and   at   one     time    fuel   oil    was     ahnost     unobtainable. 
Fortunately     there     was   a    considerable    quantity    of    vertical  retort 
tar   available,    and    as   Mes.srs.    Sulzer    Bros,    had    carried  out  in  their 
testing  laboratory  long  experiments  with  this  fuel  and  had  designed 
a  special  method  of  burning  it  they  were  in  a  position  tohel])  their  clients 
out  of  what  might  otherwise  have  Ivcn  a  disaster  by  fitting  a  number  of 
the  engines  with  this  arrangement  for  burning  tar.     It  proved  to  Ix-  of 
jiarticular  service  to  the  contractor  building  the  Haucnstcin  Tunnel  on 
the  Sw'ss  Federal  Railways.     He  had  two  Diesel  engines  of  500  h.p. 
which  had  to  run  two  and  three  weeks  continuously  without  stopping. 
They  were  tiai^d  for  driving  compressors  with  very  variable  loads,  or.  in 
other  words,  about  the  most  difficult  conditions  to  cont<'nd  with.     The 
rcsidts  were  extremely  satisfactory,  and  the  contractor,  thanks  to  Vving 
al)le  to  use  tar  a«  fuel,  was  able  to  ke<'p  his  plant  rumiing  and  to  complete 
his  contract  in  the  s]x>cified  time.     He  had  nportod  since  that,  with  one 
year's  running  with  tar  and  several  years  with  tar  oil.  the  engines  were 
still  in  the  best  condition.     As  far  as  Messrs.  Sulzer  Bros.'  own  position 
was  concerned,  soon  after  the  outbreak  of  w  ar  they  founl  that  steps  would 
have  to  be  taken  to  keep  up  their  sujiply  of  ftiel.as  otherwise  their  testing 
station  wotild  come  to  a  standstill.     They  then^fore  iiistalled  (hiir  own 
tar  distillation  plant  according  to  designs  of  their  own.     The  n>a*ou  why 
they  installed  (his  plant  instead  of  using  onlinary  tar  was  that,  although 
tlic  latter  gave  fairly  go(xl  n-sults.  it  was  not  .such  a  clean  and  sjitisfactory 
fiu'l  as  tar  oil.     It  was  also  morv  economical  (o  tise  (ar  oil.  as  i(  was  well 
known    that  from  the    distillation   of  tar  valuable    by-protlucts  wen* 
obtained,  such  ns  benzol,  toluol,  ammonincal  liquors  and  andiracone. 
which  woulil  otherwise  W  lost  if  (Ik-  tar  wcrv  used  direct  in  the  Diesel 
engiiU".      In  rrnnee.  wlien>  (hey  ha«l  inslallid  some  ^lO  eugirK-s  of  a  to(al 
oiMput  of  :{(t.<MMi  ii.n.r..  (ar  oil  was  almost  universally  in  use.     The  units 
varied  tmm  2  1  u.n.p.  to  ^..^OO  B.u.r..  and  the  tar  oil  in  that  caw  also  wa« 
imi>orted.  the  supply  of  which  failed  when  war  broke  out.     On  the  other 
han«l.  in  France  (lie  C!ov»^rnmen(  have  (aken  o\Tr  (he  whole  production 
of  (ar.  so  that  at  (he  presen(  (inic  (ar  oil  was  alnuvst  nnobtainahle.  and  in 
Irann'  most  of  the  Diesel  cnirine  users  have  Ix-cn  coinixllcd  (o  fall  back 
on  mineral  oil.     The  greater  i>art  of  Mi-ssrs    Sulzer  Bros.'  eniZ'iv«  rin 
with  (ar  oil  wi(hou(  any  auxiliary  fuel  ]nnn]>.  and  this  nf<  i  \ 

(o  their  (wo-s(roke  cngiies.     They  Jiave  found  in  (he  coin  -  >- 

lxTimen(s  (hat  it  was  no(  suflTicient  to  inject  a  drop  of  oil  in  a  solid  i«t*t«?, 
^o  (o  speak,  in  advanct*  of  the  main  fuel  ch<»rge,  bn(  (his  ignition  drop 
r<qnire."i  (o  Ix-  projx^rly  imlveriwd  in  (he  .Kame  way  as  the  main  fuel 
mipply.      I'nlcss  this  was  done  (he  initial  combustion  '  •'  '' 

also  considerably  increased  the  consu:n]itiou  of  the  ii;i  > 

liave  fotiiid  various  solutions  for  this,  for  which  patents  ha^^  hc^u  lukm 
ou(  in  (his  couu(ry.  Theie  seems  to  1x-  a  diflfervnoe  of  opinion  between 
experts  in  (his  countrj-  as  to  (he  amoun(  of  ignition  oil  noccasarj',  and  in 
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one  case  the  quantity  is  stated  to  be  3  per  cent,  of  the  tar  oil,  whereas 
in  the  "  Engineer  '  of  February  18th  the  quantity  was  given  ay  6  per 
cent.     An  analysis  of  coal  tar  and  tar  oils  then  followed. 

Mr.  L.  W.  JoHNSOK  referred  to  the  entirely  saccessfiil  manner  in  which 
tar  and  tar  oils  had  been  used  in  Diesel  engines  in  Germany.     In  that 
country  the  approximate  total  brake -horse -power  developed  by  Diesel 
engines  was  850,000,  of  which  about  1.50,000  was  obtained  from  tar  or 
tar  oils,  the  corresponding  figures  for  Great  Britain  being  aboat  80,000 
and    1,000  respectively.     The   lowest  import  duty   on  petroleum   oils 
brought  into  Germany  was  36s.  a  ton,  which  naturally  was  a  great  en- 
couragement to  the  I'.sc  of  the  home  product.     Referring  to  the  subject 
of  the  saving  of  national  wealth  which  might  be  effected  by  the  use  in 
internal  combustion  engines  of  fuel  oil  distilled  from  the  coal  produced 
in  our  own  country,  as  compared  with  the  burning  of  coal  in  boiler 
furnaces,  it  might  be  taken  that  out  of  a  total  of  11,000.000  b.h.p. 
necessary  for  industrial  purposes  10,000,000  b.h.p.  are  developed  by  steam 
engines.     Assuming  6  lb.  of  coal  per  indicated  horse -power,  working  for 
2,500  hours  per  annum,  we  use  67,000,000  tons  of  coal,  costing  £50,000,000 
.sterling,  if  the  cost  of  coal  be  taken  at  15s.  per  ton.     With  the  internal 
combustion  engine  the  corresiionding  power  would  be  represented  by, 
say,  9,500,000  b.h.p.,  and  assuming  0-6  lb.  per  brake -horse -power,  we 
should  consume  in  the  same  period  6,500,000  tons  of  oil.     If  oil  cost  £3 
per  ton,  the  total  consumption  would  represent  £19,500,000  sterling,  or  a 
saving  of  £30,000,000  sterhng  to  the  consumer  per  annum.     In  addition, 
the  national  wealth  would  also  be  augmented  by  the  coal  being  subjected 
to  a  distillation  trcstment,  as  then  the  value  of  the  coal  is  increased  by 
fully  75  per  cent.     The  questions  to  be  considered  are  :    How  much  tar 
oil  is  available  for  possible  use  in  engines  ?     What  is  its  market  value, 
and  how  will  this  be  affected  if  tar  oil  becomes  generally  used  ?     The  first 
question  resolves  itself  into  a  consideration  of  the  various  distillation 
processes,  and  a  fairly  accurate  estimate  of  the  total  output  from  all 
existing  plants  Ccn  be  maxie.     At  the  present  time,  however,  such  an 
•  estimate  would  serve  no  very  good  purpose.       Regarding  the  second 
question,  tar  oils  have  so  far  chiefly  been  used  for  creosoting  timber,  and 
most  of  the  available  supplies  are  now  sent  to  the  United  States.     In  fact, 
in  1913  40  per  cent,  of  our  total  production  of  tar  was  exported  to  America, 
the  approximate  amount  being  200,000  tons,  which  would  provide  nearly 
250,000  B.H.P.  working  3,600  hoars  per  year.     A  further  large  percentage 
was  exported  to  Germany,  and  this  now  also  goes  to  the  United  States. 
I..ately  considerable  interest  has,  however,  been  taken  b\  America  in  the 
possibilities  of  tar,  and  a  number  of   tar  distilling  plants    are  being 
installed,  which  fcict  was  of  much  importance  to  us,  remembering  the 
extent  of  oar  export  trade  with  that  country.  The  speaker  stated  that 
since  the  beginning  of  this  year  he  had  been  in  touch  with  most  of  the 
sources  of  supply  of  tar  oils  in  this  country,  and  that  out  of  some  50  firms 
approached  only  about  a  dozen  had  been  able  to  make  any  offers  at  all. 
Of  this  latter  n.imber  about  one-half  could  sapply  predicts  which  would 
in  any  way  be  saitable  for  use  in  Diesel  engines,  and  the  total  quantity 
would  amount  to  about  5,000  to  8,000  tons  per  annum.     The  prices 
quoted  by  these  firms  ranged  from  2^1.  to  6d.  a  gallon,  or,  say, £2.  lOs.  to 
£7  a  ton  at  their  works.     From  further  information  quite  lately  received 
it  seemed  probable  that  a  further  1,000,000  gallons  of  suitable  fuel  oils 
could  be  supplied  from  other  sources.     He  next  referred  to  the  qaestion 
of  the  present  high  prices  of  petroleum  fuel  oils.     The  result  of  the  tax 
on  imported  oils  had  been  that  in  Germany  tar  oil  has  been  cheaper  to 
use  than  even  Galician  fuel,  notwithstanding  the  fact  that  the  calorific 
value  of  the  tar  oil  is  10  per  cent,  lower  than  that  of  gas  oil.     The  value 
of  creating  a  home  product  lies  in  the  fact  that  thereby  competition  is 
established  with  the  foreign  product,  and  prices  are  kept  withun  reason- 
able limits.     A  process  for  distilling  tars  obtained  from  gasworks  where 
vertical  retorts  were  used  has  already  been  set  to  work  in  a  neutral 
country,  and  the  distilled  oils  are  being  used  on  Diesel  engines  of  all  sizes, 
and  of  both  slow  and  high  speeds,  with  every  success,  and  without  the 
engines  being  altered  for  pilot  ignition.     Continental  engineers  have  for 
many  years  past  given  attention  to  the  question  of  using  suitable  tar  oils 
in  existing  Diesel  engines  without  the  necessity  of  making  costly  modifica- 
tions.     In  1909  experiments  were  made  by  Messrs.  Korting  Bros.,  the 
M.A.N.  Co.  and  Messrs.  Salzer  Bros.,  who  succeeded  in  burning  satis- 
factorily tar  which  emanated  from  several  gasworks,  and  some  of  which 
was  obtained  from  the  gasification  of  English  coal,  the  rest  from  West- 
phalian  and  Silesian  coals.     In  most  cises,  however,  pilot  ignition  has 
been  resorted  to  in  one  form  or  another,  and  it  was  only  quite  recently 
that  any  measure  of  success  has  attended  the  experiments  ma<le  to  use 
the  oils  without  pilot  ignition.     The  chief  trouble  experienced  is  that  at 
lighter  loads — i.e  ,  below  three-quarter  loads — the  temperature  inside 
the  cylinder  at  the  time  of  opening  the  fuel  valve  is  not  high  enough  to 
start  and  complete  the  perfect  combustion  of  the  main  charge.     The 
various  methods  that  have  been  tried  for  burning  tar  oils  were  men- 
tioned.    Most  of  these  arc  impracticable,  except  the  one  in  which  a  pilot 
charge  is  used.     \Miat  appears  to  be  required  was  that  quite  a  small 
quantity  of  tar  oil  should  enter  the  cylinder  before  and  distinct  irom  the 
main  charge.     This  quantity  was  readily  converted  into  the   oil  gas 
formation  necessary  to  raise  the  temperature  in  the  combustion  space 
sufficiently  to  permit  of  the  smooth  and  complete  burning  of  the  main 
charge.     It  should  be  noted  that  copper,  zinc  or  any  alloys  of  these  metals 
cannot  be  employed  in  the  manufacture  of  parts  in  contact  with  tar  oils. 
Hence  steel  pipework  must  be  adopted,  and  the  parts  of  engines  which 
were  generally  made  of  gunmetal  or  phospho-bronze  have  to  be  made 
of  pure  nickel  or  25  per  cent,  nickel  steel,  while  good  joints  can  be»niade 
of  sheet  asbestos  after  soaking  it  in  goldsize  or  some  like  substance. 
.Actual  results  obtained  on  various  engines  showed  that  when  usii^g  a 
pilot  charge  the  consumption  of  oil  per  brake -horse -power-hour  was  at 


full  load  0-43  lb.,  half  load  0-47  lb.,  the  calorific  valae  of  the  tar  oil  being 
]6,.W0  B.Th.U.  pr  lb. 

In  the  discussion  which  ff)llow(;d  m  leh  stress  was  laid  on  the  advantage 
which  would  accrue  to  users  of  Diesel  engines  in  this  co untrj-  if  they  were 
not  in  future  to  be  left  entirely  dependent  upon  the  use  of  imported 
petroleum  fuel  oils. 


RECENT  PROGRESS  IN  INDUSTRIAL  LIGHTING.* 

BY  L.  GA.STER. 

Referring  to  the  progress  recently  made,  the  increased  range  of 
candle-powers  and  intrinsic  brillianqy  was  mentioned.  The  watt« 
per  candle  has  diminished  from  5  for  carbon  filaments  to  1-2.5  for 
tungsten  to  0-65  for  tungsten  "  arc  incandescent,"  the  "intrinsic 
brilliancy"  or  candle-power  per  square  inch  has  increased  from  381 
for  carbon  to  12,900  for  tungsten  arc.  The  method  of  rating  lamps 
was  dealt  with  and  it  was  suggested  that  mean  spherical  candle- 
power  should  be  indicated  by  lamp  makers. 

By  means  of  the  "  Holophane  Lumeter  "  measurements  can  be 
easily  made,  and  by  adopting  the  data  given  by  makers,  and  specified 
spacing  betw^een  the  lamps,  satisfactory  results  can  be  obtained. 
There  is  to-day  no  need  for  "  rule  of  thumb  "  in  illumination.  With 
modem  lamps  roughly  1  c.p.  per  square  foot  produces  an  effective 
illumination  of  3  ft.  candles,  when  the  lamps  are  arranged  according 
to  the  uniformly  distributed  overhead  system,  with  mounting  heights 
ranging  from  12  ft.  to  16  ft.  above  the  floor,  and  when  the  light  is 
directed  from  the  lamps  in  an  efficient  manner.  Reflectors  should 
screen  the  source  of  light  from  the  workers'  eyes,  distribute  the  light 
where  it  is  most  needed  and  diffuse  tho  light. 

Referring  to  the  Home  Office  Departmental  Committee  on  Lighting 
in  Factories  and  Workshops,  it  was  pointed  out  that  the  accident  rate 
is  invariably  greater  by  artificial  light  than  by  daylight.  The 
accidents  in  winter  exceed  by  50  per  cent,  those  in  summer.  There 
appears,  therefore,  to  be  a  strong  connection  between  accidents  and 
lighting.  Of  1,287  fatal  accidents  reported  by  H.M.  Chief  In.spector 
of  Factories  for  1914,  401  were  caused  by  people  falling,  and  over  10 
per  cent,  of  the  non-fatal  cases  were  due  to  the  same  cause.  It  was 
pointed  out  that  inadequate  illumination  restricts  the  output  and 
leads  to  spoiled  work,  and  where  expensive  labour  is  employed  it  pays 
to  illuminate  well. 

Referring  to  general  illumination,  it  is  cheaper  to  instal,  as  a  rule, 
local  lighting  being  necessarily  used  where  the  work  is  of  a  specially 
delicate  or  complicated  character.  Formerly  ia  offices  and  banks 
every  clerk  had  his  own  specially  shaded  lamp  ;  now  more  general 
diffused  illumination  is  being  introduced. 

The  present  tendency  seems  to  be  towards  using  incandescent 
lamps  of  moderate  candle-power,  300  or  so,  instead  of  1,000,  and  in 
this  way  the  lighting  is  sub-di\'ided  and  better  conditions  regarding 
shadows  are  obtained.  Special  attention  shoidd  also  be  paid  to  the 
pro\asion  of  light  walls  and  ceilings.  Dust  deposits  on  lamps  and 
reflectors  may  reduce  the  illumination  in  a  factory  by  as  much  as  50 
per  cent.,  and  in  America  supply  companies  make  contracts  for  lamp 
renew^als  and  cleaning  of  lamps  ;ind  reflectors. 

Reports  on  the  lighting  of  schools  and  interiors  have  been  issued 
by  Joint  Committees  initiated  by  the  Illuminating  Engineering 
Society,  and  in  these  directions  there  has  been  a  steady  improvement 
during  recent  years. 


Electric  Furnaces. — The  Canadian  Det)artmeiit  of  Klines 
has  issued  a  report  of  the  investigatious  made  by  Mr.  A.  Stans- 
field  in  Norway  and  Sweden  on  behalf  of  the  Department.  In 
Sweden  the  Electro -Metals  furnace  is  specially  favoured. 
This  furnace  has  a  shaft  in  which  the  iron  ore  is  first  heated  by 
the  furnace  gases  and  partly  reduced  before  the  ore  reaches 
the  furnace  proper.  Another  t}T)e  of  furnace  is  the  Rennerfelt, 
which  is  used  for  smelting  and  refining.  Three  electrodes  are 
used  supplied  with  two-phase  current,  one  being  arranged 
vertically  and  two  horizontally.  The  vertical  electrode  has  an 
arc  extending  on  to  the  material  being  heated,  and  the  furnace 
shell  is  mounted  on  trunnions,  so  that  it  can  be  tilted  when  it  is 
required  to  pour  of?  the  metal.  It  is  stated  that  small  Renner- 
felt furnaces  of  1,320  lb.  capacity  will  produce  molten  steel  for 
castings  from  a  cold  charge  with  an  expenditure  of  700  to 
800  kw. -hours  per  ton  when  in  regular  operation. 

*  Abstract  of  a  Paper  read  before  the  Association  of  Supervising 
Electricians. 


810 


THE  ELECTKICIAN,  MARCH  10,  1916. 


'^^c  ^fecfrictan. 

The  Oldest  Weekly  Electrical  Journal  {established  weeltly  1867—1878). 

Published  every  Friday,  Price  Sixpence,  Post  Free,  Sevenpence. 
Editorial,  Publishing  and  Printing  OflQces, 

1 ,  2  &  3.  SALISBURY  COURT,  FLEET  ST.,  LONDON,  ENGLAND. 

(only  address.) 
Phone  :  City  4698  &  4699.     Tela.  :  Elbcteician  Newspaper  London. 

All  Letters  relating  to  Subscriptions,  Advertisements  and  other  business 
matters  to  be  addressed  Publisher,  "  The  Electrician,"  Salisbury- 
court,  Fleet-st.,  London.   Cheques  and  P.O.s  to  be  crossed  "  Coutts  <k  Co." 

All  Editorial  communicalions  to  be  addressed  to  The  Editor.  Letters 
for  insertion  in  "  The  Electrician,"  or  containing  questions,  to  be 
accompanied  by  name  and  address  of  the  writer  as  evidence  of  good  faith. 
No  notice  is  taken  of  anonymous  communications. 

"  The  Electrician"  offers  exceptional  advantages  to  Advertisers  smi  has  an 
influential  circulation  all  over  the  World.    This  statement  is  guaranteed. 

Advertisement  Rates,  <kc.,  forwarded  on  application  to  the  Publisher. 

Tbade  Advertisements  intended  for  the  current  issue  must  reach  the 
Office  at  latest  by  Wednesday.  Renewals  of  expiring  Advertisements, 
alterations  to  standing  Advertisements  and  Wrapper  Advertisements  by 
Tuesday  evening. 

Contracts  and  other  Official  Announcements,  Auctions,  Appoint- 
ments Vacant  and  Wanted,  and  all  kinds  of  Small  Advertise- 
ments are  accepted  up  to  12.30  P.M.  THURSDAY.  It  is  requested  thai 
these  be  sent  in,  whenever  possible,  not  later  than  Wednesday. 


The  Rates  for  Subscription  to  "  The  Electrician  "  are  as  under  : — 

YEAR.       half-year.   QUARTER. 

United  Kingdom  ...  288.  Od.     ...     148.  6d.     ...     78.  6d.^   Post  free, 

Canada  298.  Od.     ...      158.  Od.     ...     78.   6d.  >  payable 

Postal  Union 30s.  Od.     ...     18s.  Od.     ...     8s.  Od.  J  in  advance 

(This  charge  includes  all  the  numerous  Supplements.) 

New  volumes  of  "  The  Electrician  "  commence  in  April  and  October. 

Vols.  I.  to  LXXV.  can  now  be  supplied.       Price  on  application. 

"THE  ELECTRICIAN"  SERIES  OF 

Standard  Electrical  Books 

can  be  obtained  of  all  Booksellers  at  Home,  in  the  Colonies,  and  Abroad. 

'•  Thb  Electrician  "  Electrical  Trades'  Directory  and  Handbook  Published 
annually  In  February,  corrected  to  mid-February,  191S  Established  1882.  Avery 
valuable  advertising  medium,  covering  the  entire  Industry.  Subscription  price 
"il!?"  '^  received  in  advance  up  to  Jan.  31st  in  each  year  for  the  next  following 
?f'.U°"l,l°^-  "•  "«".  postage  (U.K.)  9d.  extra.  Price,  after  Jan.31st,15s.  nett,  postage 
(U  K.)  9d.  extra.  Alter  Oct  30th  in  any  year  the  price  is  reduced  to  10s.  6d  nett 
Postageof  all  copies  to  Continent  of  Europe.  Is.  8d  ;  Canada  and  India,  2s. ;  Austra- 
lasia and  South  Africa,  3s. ;  United  States  of  America  and  other  Countries,  25  6d 
Wireless  Telegraphy  and  Telephony.  Handbook  of  Formulse.  Data  and  Informa- 
tion. By  W.  H.  Eccles,  D  Sc  Now  Ready.  Price  12s.  6d.  nett,  by  post  13s 
The  Localisation  of  Faults  in  Electric  Light  Mains.     By  F.  C.  Raphael     Neu 

Edition  Nearly  Ready. 
The  Principles  of  Automatic  Telephony.    By  W.  Atkins.     New  Edition  Ready  Shortly 
Theory  of  the  Submarine  Telegraph  Cable.     By  H.  W.  Malcolm,  D.Sc   Nearly  Ready 
Electric  Switch  AND  Controlling  Gear.     By  Dr.  C.  C«  Garrard.    Nearly  Ready 
Primary  Batteries  :   Tkbir  Construction  and  Manufacture.     By  W    R   Coodbt 
Price  10s.  6d.  nett     New  Edition  Nearly  Ready.  '  "■^^'■ 

Electrical  Measuring  Instruments:  Their  Design,  Construction   and  Applica- 
tion.    By  C.  V.  Drysdale,  D.Sc.,  and  A.  C.  JoUey      In  preparation. 
Electbc  Lifts  AND  Hoists.     By  Gilbert  Rowe,  M.I.E.E.,  &c.     /n  preparation 
Aitken's  Manual  of  the  Telephone.     By   W.   Altken.   M.I.E.E.     fVica   18s    nett 

postage  6d.  (abroad.  Is.  4d.)      New  Edition  in  preparation. 
Elementary  Theory  of  Alternate-Current  Working.     By  Capt.  G.  L.  Hall.  R  E. 

3s.  6d.  nett. 
Elbctromaonbtic  Theory.     By  Oliver  Heavislde.     Vol   1.     Price  12s.  6d      Vol   II 
Price  12s  6d.     Vol.111.     21s.  nett  [ixistace  3d' 

Common   Battery  Telephony  Simplified.     By  W.   Atkins.     Thi-d  »sw«      3s    nett " 
Elbctric  Cranes:    Their    Dksion,   Construction    and   Application      By    H     h' 

Broughton.  M.I.E.E.     Pi  Ice  258.  nett,  postage  9d.  (abroad.  Is.  8d.) 
Elbctrical  Testing  kor  Tblboraph  Engineers.     By  J.  Elton  Youne.     Price  10s  M 

nett.  post  free  1  Is 
Students'  Guidb  to  Submarinb  Cable  Testing.      By  H.  K.  C.  Fisher  and  J    C  H 
Darby.     Price  7s.  Cxd  nett 

^"'^MS'^^ri*''oP'^.TI!'l"."''°  Systbms.     By  J.  R.  Dick.  B.Sc..  and  F.  Femle. 

A.M.lnstC.E.     Price  10s.  6d.  nett,  postage  6d.  (abroad.  Is.) 
Electric  Traction  on  Railways.     By  Philip  Dawson,  M.I.C.E..  M.I.E.E..  fcc     Hand- 

somely  bound  :  fully  Illustrated.  Price  258.  nett.  posta«  6d.  U.K..  abroad.  Is.  6d 
Submarine  Cable  Laying  and  Repairing.     By  H.  D.  Wilkinson.  M.I.E.E.     ISs  nett 
Thb  Elrctrician      Primers  (84  Primers  In  all.  and  a  Glossary).     Sln?to  iMmers 

3d.  each  post  free,     /n  One  Complete  Vol..  lOs.  6d.  nett,  or  THrt*  Separate  Vols.  ( Vol  I 

Mr^;.""'-'    V^"-  '"•J""'     ^''^-  '"•  *••  "•  "'«'•     Prospectus  fr«,.    The 
Jr^^AA^V^^^I!^  °^  re-written  as  new  printings  are  caltod  for.  and  new  Primers 
p?J^  -   / M  '"J^l  v^^"  '"  "'""■      ^^""^  New  Primers:    Gas  Engines  (No.  52),  Oil 
pC5fi^  ^'^9°."'?k'?"  B»**«ry  Telegraphs  (No.  Wa).  Electric  Cloclts  (No.  79). 

N  ^  rnpuUe  Dials  (No.79a).  now  ready.  Revised  Primers.  1914  and  1915- 
u/M„  /  £?*'J!1''"I,'/  Dynamo*  and  Elrctrlc  Machinery);  No  46  (House 
Kf/pT  F*=V'^V'«'"•i.  N"-  «  iRepalring  Submarine  Telegraph  Cabtosii 
t««o  l^^^'^Jf^""  h-  ■♦^  '^i'"'"  Engines)  I  No.  64  (Comparitly,  Advar,: 
,^u.  T  1  J"^  Producer  Gas  for  Powrr  Prr.^\^-^  -i)|  No.  59  (Dlplexand  Ouai- 

.j;^£'<'«~fl''Paphy):  No.  61  (Automatic  Telee:  uatu*!. 

" ^  "'  r>»-.  J_A    Refnlng.  M.A.. 

■  ■     ->!  50 

tmng 


THE  ELECTRICIAN  "  TABLES  OF  ELECTRICITY  SUPPLY. 


"'Jd'^'-  ^^'"""'atory  Notes  and  Forms.     Ai 
F.R.S     Sliirle  copies  4d.  nett  or  In  dozens  a' 
Notoii  and  Forms.  12».  fed.  nett.  or  in  strong  & 
cloth.  i:f.  ,  -,      s;  ..re  Copies  of  Tabular  She^ 
T.  Is.  per  dozen  shMt*.    c 
•--.  ari<  trrt  rp-.H-.p.i  a.  ne»- 


each. 
Thesn 
Han: 

SCK' 

Nfitr 

Ihtt 
litrr 

K".  ;  Ji;,.     f'lK-,;^;.  ne»t.  ix-v, 

FuiU»«  i>.,  ,i,„^  ,,  UiU  lUt  o(  ••  Tmb  Elb. 


:.  By 

•     nett 

ANL-  Service  tL:sBv.N   Rb»i- 

>on1912Amh-  ^.   PrtceSd.nett 

,-,•-,,.,    ^„jj  OI-RVH.R   r\s  >ulations  (Lon  irn 

<AN  '  Skribs  OP  Boon  appaw  aaci)  week 


With  the  issue  of  THE  ELECTRICIAN  for  February  18  there  was 
issued  (gratis)  the  new  (1916i  Edition  of  the  Tables  of  the  British 
Electric  Supply  Stations,  including  the  undertakings  of  the  Electric  Power 
Companies.  

With  the  last  issue  of  THE  ELECTRICIAN  we  published  rgratis^ 
the  new  (1916)  Edition  of  the  Tables  of  the  Colonial  and  Foreign 
Electricity  Supply  Works,  and  Electric  Tramways  and  Railways. 

The  Tables  are  also  published  separately,  price  3s.  net  each,  post  free 
3s.  3d. 

Vol.  LXXV.  of  "  The  Electkician."     Bound  in  Publisher's  covers, 
Price  17s.  6d.     Postage  U.K.  Is.  extra,  abroad  2s.  6d. 
Cases  for  binding  Vol.  LXXV.,  price  2s.  ;  post  free,  2s.  4d. 


"  ELECTRICIAN  "  VOLUMES  AND  BACK  NUMBERS. 

A  very  limited  number  of  Back  Volumes  and  Back  Numbers  of  The 
Electrician  are  available.  The  difficulty  of  making  up  complete  sets 
of  Electrician  Volumes  is  increasingly  great ;  it  is  advisable,  therefore, 
that  early  appUcation  should  be  made  for  these  volumes  and  numbers. 
Particulars  on  application. 

A  set  of  Electrician  Volumes  (First  Series)  for  the  period  November 
9,  1861,  to  May  28,  1864,  can  also  be  supplied.     These  Vols,  are  scarce. 

SPECIAL    NOTICE. 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earher  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,  but  not  later  than  WEDNES- 
DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earUer  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  Official  Announcements,  Auctions  and  "  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


DIAGRAMS,  RULES  AND  SYMBOLS. 

In  an  article  in  our  last  issue  it  was  stated  that  the  hollow 
circles  and  the  black  circles  distinguish  the  directions  in 
which  the  currents  flow.  We  are  inclined  to  question 
whether  many  of  our  readers  are  familiar  with  this  method 
of  distinguishing  the  direction  of  currpnt  flow.  Nor  would 
we  have  them  familiar  with  the  method  till  very  good 
reasons  are  given  for  abolishing  the  "  dot  and  cross  method 
of  denoting  come-out  and  go-in  currents,  tor  every  system 
should,  as  far  as  possible,  be  self-explanatory.  The  adoption 
of  a  standard  system  in  the  drawing  of  electrical  diagrams 
would  be  welcomed  by  many  electrical  engineers  and  by 
most  students  of  electrical  engineering.  The  draughting 
of  such  a  system  is  work  for  a  committee  appointed  by  the 
several  electrical  engineering  institutions  and  societies,  or. 
alternatively,  for  the  International  Elect rotechnical  Com- 
mission. 

We  favour  the  latter  course,  because  the  machinery 
already  exists  tor  giving  authoritative  expression  to  the 
work.  At  the  same  time,  so  as  to  secure  the  wide  adoption 
of  a  uniform  system,  it  would  be  necessary  for  the  various 
institutions  to  contribute  towards  the  cost  in  onler  that  the 
recommendations  could  be  distributed  througii  the  medium 
ot  recognised  channels  without  cost,  or  at  negligibly  small 
cost,  to  the  recipients.  There  can  be  no  question  as  to  the 
desirability  of  adopting  a  uniform  system  of  diagrams  and 
symbols.  The.se  form  the  al])habet  of  the  language  spoken 
liy  electrical  engineers,  and  it  will  be  generally  conceded 
that,  in  order  to  master  the  language,  it  is  necessar}'  in  the 
first  place  to  become  familiar  with  the  alphabet. 

That  the  electrical  s\nnbols  recommended  by  the  Inter- 
national Klectrotechnical  Commis.sion  are  neither  well 
known  nor  widelv  used  in  this  countrv  can  onlv  be  attributed 
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to  the  fact  that,  up  to  the  present,  writers  and  otliers  have 
not  been  allowed  to  publish  them,  as  the  copyright  is  the 
property  of  the  Commission.  Those  responsible  tor  the 
training  of  electrical  engineering  students  would  like  to 
see  the  international  symbols  in  every  student's  notebook, 
irrespective  of  the  cost  of  the  book,  just  as  one  finds  tables 
of  atomic  weights,  logarithms  and  trigonometric  functions 
in  such  books.  To  popularise  these  symbols  we  should 
like  to  hear  ox  permission  being  granted  to  our  colleges  and 
schools  to  have  them  printed  for  free  distribution  to  their 
students.  Prior  to  the  war  certain  of  the  makers  of  chemical 
reagents  in  Germany  used  to  send  out  in  large  numbers 
tables  of  international  atomic  weights.  These  were  nicely 
printed  on  thin  card,  and  could  conveniently  be  carried  in 
the  pocket.  If  this  can  be  done  in'the  one  case,  we  sec  no 
insuperable  objection  to  doing  it  in  the  other. 

In  exactly  the  same  way  we  should  like  to  see  provision 
made  for  the  publication,  in  the  "  Journal  "  of  the  Institu- 
tion of  Electrical  Engineers,  of  all  reports  and  recom- 
mendations of  the  Engineering  Standards  Committee  dealing 
with  electrical  machinery  and  apparatus.  It  is  the  mis- 
fortune of  the  latter  Comniittee  to  be  dependent  upon  sub- 
scriptions for  carrying  on  their  work,  and  although,  the  work 
is  01  inestimable  value  to  the  engineering  industry  it  is 
necessary,  under  existing  conditions,  to  make  a  fairly 
heavy  charge  for  the  publications  issued  by  the  Committee. 
The  attempt  to  make  unproductive  work  pay  necessitates 
a  charge  of  half-a-crown  being  made  by  the  International 
Electrotechnical  Commission  for  a  copy  of  the  symbols, 
with  the  result  that  relatively  few  people  are  familiar  with 
them.  We  look  upon  this  as  discreditable  to  the  industry, 
not  of  this  country  alone,  but  of  all  countries,  since  the  work 
is  international  in  character. 

Elsewhere  we  give  an  article  by  Prof.  Gisbert  Kapp  on 
'■  Uniformity  in  Drawing  Electrical  Diagrams."  In  this 
article  the  author  makes  out  a  strong  case  in  favour  of  such 
uniformity,  and  advocates  the  use  of  certain  symbols  and 
methods  in  diagrams,  so  that  the  latter  become  more  self- 
explanatory  than  is  usually  the  case.  Prof.  Kapp's  article 
may  be  regarded  as  a  basis  for  discussion.  As  Ave  desire  to 
secure  uniformity  (and  this  includes  uniformity  of  ex- 
cellence) in  the  drawing  of  diagrams,  we  shall  be  pleased  to 
consider  any  other  contributions  on  the  subject  that  may 
be  sent  to  us. 

Graphical  symbols  can  be  looked  upon  as  the  alphabet 
of  the  picture  language,  used  by  the  electrical  engineer. 
Knowledge. of  the  shortcomings,  as  draughtsmen,  of  many 
authors  and  students,  to  say  nothing  of  the  callous  in- 
difference of  many  publishers  to  the  appearance  of  the 
])rinted  page,  compels  us  to  suggest  that  the  alphabet 
should  be  kept  as  simple  as  possible.  To  make  our  meaning 
clear,  we  will  take  a  tew  of  the  signs  given  by  Prof.  Kapp. 
It  will  be  noticed  that  a  resistance  takes  the  form  of  the 
section  of  a  Whitworth  screw  thread.  Now,  as  everybody 
knows,  it  requires  considerable  skill  to  make  a  creditable 
drawing  of  a  screw  thread  of  small  pitch.  Each  element 
of  the  resistance  consists  of  two  circular  arcs  joined  together 
by  a  pair  of  tangents,  and  it  is  difficult  to  get  invisible  joints. 
In  order  to  represent  a  shunt,  a  figure  composed  of  no  less 
than  12  lines  is  used,  and  here  again  we  have  laborious 
geometrical  construction  to  secure  accuracy  comparable 
with  the  accuracy  of  the  type.  There  is  no  need  to  adopt 
any  complicated  shape  to  represent  these  things. 

The  symbols  proposed  for  instruments  are  also  difficult 
from  the  point  of  view  of  ease  of  construction.  Take,  for 
example,  the  fluxmeter,  which  is  petal-shaped.  The  symbol 
suggested  is  a  complicated  geometrical  figure  composed  of 


12  lines.  It  cannot  be  that  the  author  is  endeavouring 
to  use  the  outline  of  the  instrument  as  the  s>inbol.  If  it 
were  so  the  wattmeter  would  have  the  same  outline  as  thq 
ammeter  and  voltmeter.  The  fact  of  the  matter  is  that 
practically  every  instrument  used  in  electrical  engineering 
can,  without  any  ambiguity  whatever  and  without  reference 
to  the  text,  be  represented  by  a  circle,  and,  in  order  com- 
pletely to  define  an  instrument,  a  letter  may  be  placed 
within  the  circle.  Thus,  the  letter  F  would  denote  a  flux- 
mettr,  V  a  voltmeter,  and  so  on.  If  it  be  desired  to  state 
the  type  of  instrument  subscripts  may  be  used.  Thus,  A,- 
within  a  circle  could  very  well  stand  lor  an  ammeter  of  the 
induction  type,  and  for  a  Vhu>  hot-wire  voltmeter.  The 
accepted  sign  for  a  battery  placed  within  a  circle  could 
represent  a  standard  cell.  These  are  matters  of  detail,  but 
they  are,  nevertheless,  important  in  so  far  as  the  simpler 
the  characters  of  the  alphabet  the  better  is  the  writing 
likely  to  be. 

We  believe  that  the  author  would  like  the  diagrams  to  be 
well-drawn  both  in  students'  notebooks  and  in  text  books. 
If  such  be  the  case,  we  are  certain  that  he  will  welcome  sug- 
gestions which,  without  in  any  way  disturbing  the  unifor- 
mity of  the  diagrams,  will  result  in  material  sunplification 
of  the  system.  The  many  excellent  illustrations  given  by 
Prof.  Kapp  of  the  use  of  symbols  and  method  in  diagrams 
speak  for  themselves,  and  the  subject  is  one  which,  as  we 
have  said,  could  well  be  undertaken  by  the  International 
Electrotechnical  Commission. 


REVIEWS. 


[Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  boolc?  published  under  2s.  Add 
10  per  cent,  for  abroad  or  for  foreign  books.] 


An  Elementary  Manual  of  Radiotelegraphy  and  Radiotele- 

phony.     By  J.  A.  Flemim;,  D.Sc,  F.R.S.     (London  :    Longmans, 
Green  &  Co.")     Pp.  xiv.+358.     7s.  (ki.  net. 

This  is  the  third  edition  of  a  book  known  to  many  of  our 
readers  and  to  most  students  of  radiotelegraphy  familiar  with 
the  English  language.  The  author  has  a  happy  manner  of 
presenting  the  facts  of  science  in  sucli  a  way  as  to  make  them 
interesting.     This  is  highly  desirable  in  books  for  beginners. 

New  matter  has  been  added  so  as  to  bring  the  irifomiation 
up  to  date,  but  the  general  purpose  of  the  book  has  not  been 
otherwise  altered  or  its  scope  as  an  elementary  manual  enlarged. 
The  new  matter  includes  u  section  on  qiujnched  spark  methods, 
and  notes  on  the  Goldschmidt  alternator,  arc  generators  and 
dischargers.  To  the  section  on  earthed  and  non-e;n-thed 
antennse  a  note  has  been  added,  and  in  the  chapter  on  oscillation 
detectors  is  given  an  account  of  rectifying  contact  detectors, 
as  well  as  a  brief  reference  to  the  methods  for  the  quantitative 
measurement  of  electric  waves.  Other  alterations  and  addit- 
ions of  a  minor  character  call  for  no  special  mention. 

The  appearance  of  the  new  edition  is  more  pleasing  than  that 
of  the  previous  edition.  The  book  will  continue  to  be  popular 
with  those  students  wlio  desire  to  be  well-grounded  in  the  ele- 
mentary principles  underlying  radiotelegraphy  before  attempt- 
ing to  read  larger  treatises,  and  who  wish  to  read  with  imder- 
standing  the  many  and  valuable  original  Papers  on  tlie  subject. 

Handbook  of  Technical  Instructions  for  Wireless  TeleCTaohists. 

By  .).  »'.  Hawkhead  and  H.  M.  Dowsktt.     (London:  Tlie  Wireless 
Press.)     Pp.  xvi.  I  31U.     3s.  (id. 

Although  it  is  little  more  than  a  year  ago  that  this  book  was 
first  reviewed  in  these  columns,  it  is  stated  that  the  constant 
demand  has  exhausted  several  reprints  of  the  first  edition. 
The  large  amount  of  new  matter  which  has  been  added  in  the 
second  edition  includes  47  new  illustrations,^nd  no  less  than 
88  of  the  original  diagrams  have  been  redrawn.  The  book  is 
divided  into  three  parts,  of  which  the  first,  consisting  of  10 
chapters,  deals  with  elementary  principles,  and  in  the  second' 
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part  ail  a(;count  is  given  of  electromagnetic  waves  and  the 
receiving  circuit. 

A  notable  improvement  over  the  first  edition  is  in  the  third 
part,  which  has  been  completely  recast,  and  the  book  is  now 
up  to  date  as  regards  Maiconi  wireless  practice  for  installations 
up  to  5  kw.  capacity.  The  requirements  of  the  operator  have 
made  it  necessary  to  give  full  descriptions  of  both  old  and  new 
apparatus,  as  the  many  ships  now  equipped  have  been  fitted  at 
different  dates,  and  apparatus  of  every  type  is,  therefore,  to  be 
found  on  them.  The  student  is  thus  provided  with  a  good 
illustration  of  the  progress  that  has  been  made  in  one  system  of 
radiotelegraphy. 

Part  III.  consists  of  eight  chapters,  in  which  the  0-5  kw., 
1-5  kw.  and  5  kw.  sets  are  described  in  considerable  detail,  and 
space  is  given  to  the  description  of  emergency  transmitting 
apparatus  and  portable  sets,  and  to  the  localisation  of  faults. 
As  the  book  will  undoubtedly  be  used  by  and  be  of  service  to 
operators  working  "  on  their  own,"  we  think  it  would  be  a  good 
plan  to  make  all  the  diagrams  of  connections  as  distinct  as 
possible  and  of  good  appearance.  One  or  two  minor  errors  have 
crept  in.  Thus,  the  cartridge  fuse.  Fig.  104,  is  said  to  be 
enclosed  in  a  cardboard  tube,  whereas  fibre  is  surely  intended 
by  the  construction  'of  the  fuse,  and  the  angle  in  Fig.  211  is 
shown  as  nl2,  whereas  n  is  intended.  The  authors  are  to  be 
complimented  upon  the  many  excellent  elementary  diagrams 
which  accompany  the  main  diagrams  of  connections.  The 
book,  which  is  well  printed  and  inexpensive,  can  be  recom- 
mended to  those  who  possess  an  elementary  knowledge  of 
electrical  principles  and  who  desire  to  become  acquainted  with 
the  practical  side  of  radiotelegraphy. 


INDUSTRIAL  DEVELOPMENT. 

BY  HAROLD  COX. 

SKI  the  Institution  of  Civil  Engineers  on  'J'uesday  evening  Mr. 
Harold  (.'o.x  delivered  an  address  on  the  above  subject,  the  President 
of  the  Institution,  Mr.  Alexander  Ross,  o(cui)ying  the  chair. 

Mr.  Harold  Coxsaid  the  subject  of  Indu.strial  Development  niu.st, 
by  its  nature,  have  reference  to  problems  that  camo  after  the  war. 
In  jxjace  it  was  necessary  to  prepare  for  the  possibility  of  war,  and 
in  time  of  war  it  was  our  duty  to  jireiiarc  for  the  certainty  of  peace. 
W  hen  ])eace  was  declared  h\mdre<ls  of  thousands  of  j-.oldiers  would 
return,  large  numbers  of  munition  workers  would  be  di.scharged,  and 
an  enormous  number  of  separation  iiliowances  would  be  discontinued. 
This  would  have  .so  serious  an  effect  on  our  .social  life  that  even  those 
who  had  thought  deeply  about  the  subject  feared  the  ])os.siljility  of 
industrial  revolution.     We  had  made  no  provision  for  thes(>  difficul- 
ties  beyond  vague  talk.     The  problem   was  one  with   which   that 
Institution  was  eminently  fitted  to  deal.      Knginoors  were  engaged 
in  jjlanning  great  enterprises,  and  mo  t  of  them  had  had  experience 
of  numual  work  side  by  side  witii  men  who  were  now  merely  Mage- 
earners.    'J'he  Institution  had  built  up  a  world  wide  connection,  as  was 
evident  from  itsexaminations.which  were  held  in  such  widely  sejmrated 
cities  as  Alexandria.  Auckland,  Buenos  Aires,  Hulawayo,  ("olombo. 
Delhi,   Dunedin.  Havana.  Hongkong.  Shanghai,  Sydney,  Suva  and 
\ancouver.     At  those  examinations  the  Institution  had  its  members 
to  RU])orviHe  thorn,  which  proved  that  there  were  members  in  those 
towns  with  whom  tlicy  were  in  touch.     They  might  be  s-iid  t<i  have 
tentacles  which  embraced  the  whole  world.     This  was  typical  of  the 
way  in  which  British  tnule  had  been  btiilt  up.  and  we  might  well  be 
proud  of  the  result.      We  were  not  only  liearing  a  military  burden 
20  times  as  gri'at  as  any  we  ever  dreanu'd  \\v  would  liave  to  shoulder, 
and  we  were  financing  most  of  our  Allies.     Wc  could  n«)f  have  done 
that  if  our  system  of  working  had  nut  lieen  sound  at  core.      Individual 
ent«'r|)rise  could  not  Ijc  trusted  to  s  ilv«>  I  Ik-  industrial  problems  that 
would  follow   the  war.     Ther«<  must    l)e  <(>llcetive  effort,   bnt   not 
necesHarily  (iovernment  action. 

The  aspects  to  be  dealt  with  were  both  domestic  and  externa!. 
\\ithoMt  our  external  trade  we  could  only  maintain  a  small  jwpu- 
Ifttion  in  great  disromfort.  The  ext«>nsion  of  external  fr.'ule  was 
im|M)rtant  from  the  economic  und  j)<)litiral  |x)ints  of  view.  The 
greatest  danger  we  h.id  ex|K«rionec  I  in  (ierman  trade  was  dtie  to  the 
manner  in  which  they  had  u.sed  their  trade  connections  to  build  up 
lioliticul  .igencies  in  the  British  Hmjiire  ;md  in  neutral  countrici. 
<;crmiMi  trade  agem  ies  wen-  actrng  as.  .spie.s  for  the  (iemian  Oovem- 
ment  in  vnrions  portion.-^  of  the  BntiJsh  Empue.  Our  recent  ex- 
I*npn.'^  did  iM>t  encouFAgP  lu  to  look  for  much  m6re  to  be  done  t»v 


the  Government.  The  (lovernment  did  something  for  external 
trade— it  maintained  a  consular  service  (laughter).  A  large  number 
of  our  consuls  were  gentlemen  who  had  been  unsuccessful  in  the 
dij)lomatic  .service,  and  there  were  also  some  of  foreign  nationality — 
sometimes  our  trade  and  political  rivals.  Statistics  in  consular 
reiKjrts  were  generally  published  at  least  two  jears  after  date.  Some 
consuls  also  persisted  hi  repeating  the  ])arrot-cry  that  Engli.shmen 
and  Scotchmen  did  not  know  their  business.  He  remembered  one 
report  which  stated  that  English  manufacturers  and  merchants  could 
not  understand  the  needs  of  the  people  in  the  consular  district  in 
question.  They  w  anted  long  credit  and  the  Germans  gave  it.  Three 
or  four  years  later  a  report  from  the  same  place  stated  that  one  did 
not  then  hear  so  much  of  German  trade  there — the  only  Germans 
seen  were  a  few  seedy-looking  individuals  trying  to  collect  bad  debts. 
A  report  from  Bahrel  Benat  Island,  Persian  Gulf,  published  March, 
191(3,  stated  that  it  was  imix)ssible  to  get  reliable  statistics,  as  such 
data  were  not  kept,  but  it  proceeded  to  give  about  20  pages  of 
statistics,  not  one  of  which  .was  worth  printing.  It  was  a  sheer  waste. 
of  public  money.  Xo  consular  service  controlled  by  the  Government 
would  ever  be  of  practical  use.  Why  should  not  business  men 
organise  their  own  consular  service  ? 

Mr.  Cox  then  gave  as  an  instance  of  what  could  be  done  by  private 
effort,  the  important  work  done  by  the  Engineering  Standards  Com- 
mittee, the  idea  of  which  was  started  by  Sir  John  Wolfe- Barry.  The 
existeace  of  these  standards,  which  were  recognised  throughout  the 
world,  gave  a  foothold  to  British  trade  in  foreign  countries,  and  the 
Committee  had  received  grants  from  the  British  and  Colonial  Govern- 
ments, municipal  bodies,  gas  and  other  companies  and  private 
manufacturers.  If  a  private  organisation  could  build  up  a  system 
of  standards  of  world-wide  application,  was  it  not  possible  to  con- 
ceive a  larger  organisation,  repre.senting  practically  all  the  trades 
of  the  country,  to  deal  with  the  problem  of  developing  our  trade 
abroad — an  organisation  for  collecting  trade  information  from 
■agents  abroad  and  systematising  it  and  distributing  it  among  the 
manufacturers  primarilj'  concerned  ?  Mr.  H.  E.  Morgan,  whom  he 
was  glad  to  see  present  at  the  meeting,  had  developed  that  idea  and 
had  given  it  the  very  u.seful  title  of  the  National  Trade  Agency, 
which  would  do  effectively  the  work  which  the  consuls  professed  to 
do  but  did  not  ;  and,  in  addition,  would  do  for  our  trades  a.s  a  whole 
w  hat  each  individual  manufacturer  was  now  trying  himself  to  do. 

Turning  to  what  he  described  as  the  equally  imixjrtant  and  in 
many  ways  more  difficult  question  of  domestic  problems,  Mr.  Cox 
said  that  the  primary  need  was  that  of  the  men  who  returned  from 
the  war.  If  this  question  was  not  dealt  with  we  should  have  chaor. 
and,  as  .some  people  thought,  perhaps  revolution.  The  problem  was 
largcl}^  one  of  engineers,  who  had  it  in  their  power  to  prepare  plans 
to  put  into  application  as  .soon  as  peace  was  declared.  There  would 
be  the  obvious  work  of  repairing  railways  and  roads,  but  it  was  al.so 
possible  to  prepare  new  schemes  of  jniblic  utility,  new  roads,  and  new- 
streets  that  certainly  ought  to  be  planned  in  advance.  In  planning 
new  streets  they  should  tliink  not  merely  of  the  needs  of  l)etter 
locomotion,  but  also  of  better  living.  A  tow  n  was  not  merely  a  place 
for  motor  'buses  to  rush  through,  but  primarily  a  place  for  people 
to  live  in  in  comfort  and  decency.  The  greater  ]iart  of  Ivondon  was 
neither  very  attractive  to  live  iu  nor  beautiful  to  look  \i\yo\\.  with 
its  himdreds  of  miles  of  dreary  streets  and  squalid  houses:  and  there 
was  no  finer  task  than  that  of  the  reconstruction  of  the  capital  of  the 
Ein|)ire.  This  task  would  not  be  iinished  in  a  day  or  a  year,  neither 
would  the  after-war  problems  end  in  a  day  or  a  year.  They  had  not 
merely  to  think  of  the  few  months  when  men  would  l>e  seeking  work. 
Itut  also  of  the  future  and  to  making  permanent  arrangcmcnt.>^  which 
would  meet  the  diffieulties  created  by  the  war  itself. 

The  main  jxnnt  wjis  that  jicople  had  become  accu.stomed.  and 
rightly  .so.  to  a  higher  standard  of  wage,  due  to  the  increa-sed  demand 
for  labour.  How  could  that  higher  standard  lie  maintained  after 
the  war?  This  was.  he  thought,  the  problem  of  jmiblems.  and  he 
\('ntiirt»d  tr.  ask  a  .series  of  (|Ue.stions  to  help  to  .solve  it.  Why  ha<l 
the  niiu.ses  .so  long  been  condemned  to  live  in  }Kiky  houses  and  in 
mean  streets,  many  of  them  having  insufficient  food  ?  He  was  told 
it  was  the  R'sult  of  low  wages.  \N'as  it  necessary  that  wages  should 
l>e  .so  low  ?  He  was  fold  that  the  work  was  worth  vcrj'  little,  or,  in 
other  wonls,  the  worker  produced  so  little.  Was  it  necessary  (hat 
the  worker  should  produce  so  little  '!  \\hi\i  were  thr\  doing  now  ? 
There  were  nearly  4.000,000  men  cither  fight'ng  or  training  to  fight. 
.■(.n<l  lai-ge  numbers  of  men  and  women  pnxlui'ingniat<'rials  for  fighting, 
yet  in  s])ile  <>f  this  enormous  drain  on  the  jiopulation,  the  whole  of 
the  jioople  were  Ix^ng  maintained  in  a  much  higher  standard  of 
comfort  than  ever  before,  .ind.  in  addition,  our  export  trade  was  l>eing 
kept  up  to  what  we  should  have  regarded  a  few  years  ;tgo  as  mar- 
vellouB.     In  191.5  the  value  of  our  trade  was  as  great  as  it  wat-  six 

vf   - in  i^pitc  of  all  this  deJlertion  of  indu.'^try.     P-^rt  ^f  the  valu*- 

w ubt  dup  to  the  nsc  in  pncei^,  but  our  export  trade  la&l  veir 
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was  ill  volume  equal  to  that  of  12  or  13  years  ago.     This  could  only 
be  explained  by  our  enornious  increase  in  productive  power.     Tlicre 
were  those  who  argued  that  we  could  not  expect  to  do  so  much  in 
time  of  peace,  because  in  war  time  the  work  was  paid  out  of  capital. 
The  fact  remained  they  were  doing  the  work,  producing  the  goods 
and  maintaining  the  higher  standard  of  comfort.     Put  the  money 
(jucstion  asiile,  and  look  at  the  bedrock  facts  of  labour  and  goods  ; 
on  the  one  hand  labour  was  employed  and  on  the  other  the  comforts 
and  luxuries  created.     Could  they  not  achieve  the  same  miracle  in 
time  of  peace  ?     Could  they  not  secure  universal  employment  and 
widespread   enjoyment  ?     If    their   tremendous   productive    power 
were  used,  a  richer,  fuller  and  happier  life  would  be  secured  for  our 
own  population.     The  difficulties  were  no  doubt  serious,  the  work- 
man was  suspicious  of  his  emjilo^'cr  and  restricted  his  output  ;    the 
employer  knew  that  the  worker  produced  very  little  work  and  he 
therefore  paid  low  wages  ;  and  thus  it  went  on.     This  state  of  things 
had    been   partially   suspended   during   the   war,   due   to   patriotic 
pressure,  but  after  the  war  that  suspension  would  cease.    .Indeed, 
the  politicians,  with    that   ephemeral  view  which  seemed  to  be  a 
necessary  counterpart  of  politics,  had  actually  promised  the  work- 
men that  after  the  war  the  old  conditions  should  be  restored.     He 
could   imagine   nothing   more   extraordinary   than   that  politicians 
should  hold  that  up  as  an  ideal  to  the  manual  worker.     Like  most 
economic  problems,  it  could  not  be  solved  by  economic  forces  only  ; 
it  must  be  solved  by  moral  forces.     The  moral  outlook  on  both  sides 
must  be  changed.     He  suggested  to  employers  that  they  would  not 
overcome  these  difficulties  until  they  demonstrated  to  their  workmen 
that  they  looked  to  the  well-being  of  those  workmen  as  one  of  the 
.primary  objects  of  their  business.     As  soon  as  the  war  work  was 
organised,  people  woke  up  to  the  hardship  of  workmen  travelling 
long  distances  and  finding  no  provision  for  food  at  mid-day,  and 
canteens  were  established.      As  a  result  there  had  been  improve- 
ment in  health,  less  broken  t;me,  and  less  drunkenness  ;    yet  this 
simple  thing  was  not  thought  of  before  the  war,  and  it  would  be 
disgraceful  if  it  was  not  maintained.     Most  employers  took  care  of 
their  machines,  and  in  future  he  hoped  all  would  look  after  their  men. 
After  all,  the  question  of  wages  was  a  fundamental  one,  and  as  long 
as  there  was  low  output  so  long  must  there  be  low  wages.     In  spite 
of  the  immense  proportion  of  profit  due  to  the  activities  of  the 
machine  rather  than  to  the  activities  of  the  man,  workmen  still 
looked  at  machines  with  the  same  suspicion  as  in  the  beginning  of  the 
19th  century.     Only  the  other  day  a  new  machine  introduced  into 
a  munitions  factory  was  damaged  before  it  could  be  used.     This  was 
curious,  as  the  first  instinct  of  mankind  was  to  make  a  tool,  and  a 
machine  w^as  onlj^  an  elaborate  tool.     He  ventured  to  lay  down  the 
proposition  that  so  far  as  material    comfort  was  concerned  the  pro- 
gress of  mankind  was  dependent  upon  the  progress  of  machinery. 
Normally,  however,  we  did  not  make  full  use  of  the  machines  we  had 
got.     He  was  aware  that  during  the  war  there  had  been  a  greatly 
increased  output  because  of  the  appeal  to  the  men  on  the  moral  side, 
but  after  the  war  this  increased  output  would  cease  unless  the  wages 
problem  could  be  tacklfcd  and  dealt  with.     There  was  no  general 
way  of  deciding  precisely  what  shares  should  go  to  capital,  to  manage- 
ment and  to  labour.      Looking  at  the  problem  as  a  whole,  he  said 
they  must  admit  that  the  worker's  share  of  the  profit  was  not  ade- 
quate.    The  workman  lived  in  tiny  houses,  the  poorer  people  had 
insufficient  food,  and  all  workpeople  got  too  short  holidays.     In 
many   cases   the  work  was  horribly   monotonous,   and   the  man's 
position  was  uncertain.     In  this  connection  Mr.  Cox  instanced  a 
notice  which  he  had  seen  outside  a  London  works,  which  read  as 
follows  :   "  Any  workman  employed  here  is  liable  to  an  hour's  notice  ; 
the  management  does  not  want  any  notice  from  him."     How  could 
they  expect  a  man  to  take  an  honest  interest  in  his  work  or  in  his 
employer's  prosperity  under  such  conditions  ?     It  was  asking  too 
much  of  human  nature.     On  the  other  hand,  as  contrasted  with  the 
mean  and  poor  lives  of  the  masses,  in  the  upper  classes  there  was 
ostentation  and  wealth,  and  in  many  cases  deliberate  flaunting  of 
luxury  in  the  faces  of  the  poor.     Was  it  surprising  that  Socialists 
found  eager  listeners  when  they  preached  the  doctrine  of  class  war  ? 
Nor  had  this  class  jealously  vanished  altogether  now,  and  they  had 
recently  seen  the  carping  Avay  in  which  the  middle  class  had  referred 
to  the  increasing  prosperity  of  the  workmen.     Why  it  was  a  crime 
for  a  workman  to  possess  a  piano  and  not  for  the  middle  classes  he 
could  not  imagine.     The  manual  worker  needed  just  as  much  re- 
creation as  the  brain  worker.     This  could  only  be  got  by  more 
efficient  work,  but  the  workman  would  only  consent  to  become  more 
Ik   ^ffici^^t  if  it  were  proved  that  his  interest  and  that  of  his  class  lay 
IH   in  that  direction.     If  we  could  solve  this  moral  problem  he  could  see 
Im  no  limit  to  the  progress  of  our  country. 

■K       Great  reform  was  possible  in   the  hours  of  working.     In   this 
'•"      country  the  hours  were  much  too  long.     Shorter  hours  would  un- 
doubtedly tend  to  inciea^e  the  efficiency  of  the  workmen  and  of  the 
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workwoman.  The  problem  was  that  shorter  hours  meant  a  re- 
duction in  the  efficiency  of  the  machine,  and  the  machine  wa.s 
becoming  more  and  more  an  important  factor  in  production.  While 
workmen  were  eager  for  shorter  hours,  at  the  same  pay,  of  wjurse,  the 
employer  was  making  for  longer  hours  to  obtain  greater  output  of 
the  machines  and  a  greater  proportionate  yield  for  establishment 
charges.  But  surely  it  merelj'  meant  the  introduction  of  thi-  shift 
system  to  ensure  shorter  hours  for  the  men  and  longer  hours  for  the 
machine.  It  had  been  done  during  the  war,  to  destroy  our  enemies. 
Why  not  do  it  in  peace  time  to  build  up  our  own  people  ?  He  wa« 
in  favour  of  the  three-shift  system,  as  this  gave  a  period  of  working 
during  which  the  individual  was  at  his  maximum  efficiency.  Eight 
hours  might,  however,  be  too  much  for  some  trades.  Ixioked  at 
from  the  point  of  view  of  employment,  three  people  would  be  re- 
quired for  each  machine  or  group  of  machines. 

No  doubt  many  gentlemen  jjresent  had  heard  oi  what  was  called 
scientific  management  in  the  United  St-ites,  which  was  started  by 
Mr.  F.  W.  Taylor,  who  published  a  book  gi\  ing  illustrations  of  the 
greater  output  to  be  secured  with  less  exertion  of  the  workman  by 
scientifically  directing  his  operitions.  The  capacit\-  of  the  workman 
or  workwoman  could  be  developed  by  scientific  training.  Mr. 
Taylor's  idea  h2,d  been  taken  up  verj'  largely  in  the  United  States,  but 
it  had  not  been  altogether  successful,  because  the  employer  had 
neglected  the  human  side.  Greater  output,  greiter  leisure  for  the 
worker,  and  higher  wages  for  the  worker  were  the  three  ideals  for  the 
industrial  development  of  the  future.  Then-  realisation  would  be 
ob.structed  by  class  suspicion,  resulting  in  chss  war.  It  was  for  us 
to  plan  and  prepare  so  that  after  the  war  tjie  same  spirit  of  comrade- 
ship which  prevailed  amongst  the  men  in  the  trenches  might  bind  us 
together  to  work  for  the  triumphs  of  peace.     (Applause. ) 

Sir  John  Wolie  B.vrky,  in  proposing  a  vote  of  thanks  to  !Mr.  Harold 
€ox,  said  his  address  was  thoughtful  and  suggestive.  It  was  of  extreme 
interest  to  engineers  and  to  e\eiy  man  and  woman  in  this  industrial 
cojiitry.  We  should  not  forget  that  we  lived  by  tradf,  and  that  it  was 
vital  to  us  to  find  out  what  was  the  proper  way  of  condceting  trade  with 
the  best  restilts  to  the  whole  body  pol'tie.  It  was  of  vital  conseqaenee 
that  there  should  be  no  misleading  on  this  important  point.  ^Ir.  Cox 
drew  attention  to  the  possibility  of  remodelling  our  sy&tem  which,  up  to 
now,  had  been  based  on  the  cons  dar  idea.  He  cordially  agreed  with  him 
that  that  idea  sho  ild  be  rooted  out,  root  and  brajich.  Their  private 
efforts  ought  to  be  u?cd  to  fill  Up  the  vacancies  in  the  consular  idea.  He 
imagined  the  Government  must  ht.ve  some  kind  of  consular  system,  but 
if  we  were  to  have  an  efficient  pushing  of  oar  trade  it  m<!st  be  done  by  the 
voluntary  efforts  of  Ihe  trades  themselves.  That  Instit'ation  had  its 
ramifications  in  every  cli.tne  ai  d  evf  ry  city,  and  they  coul.l  use  them  to 
great  advantage  in  some  groat  vohmtary  effort.  The  success  attained 
by  the  Standbrds  Committee  was  most  remarkable,  t.nd  every  .step  had 
been  based  upon  voluntary  effort.  Everj^  sacrifice  had  been  m.ade  of 
tim.e  and  monej',  withoat  anj'  arriere  pens^'e,  but  m.ercly  to  serve  the  gi-eat 
interests  of  the  trt/ies  represented.  The  progress  nis.de  could  be 
exte.ided  and  worked  into  o^ir  foreign  trade  for  the  benefit  of  all  the  great 
mercantile  interests  of  Gt.  Britain,  and  it  would  be  of  great  benefit.  He 
thought  the  time  had  come  when  tliey  should  look  at  the  matter  in  a 
som.ewhat  less  altruistic  way  than  had  been  the  fashion  of  Gt.  Britain. 
They  had  thiown  opsn  all  their  markets,  and  all  the  resources  of  the 
Empire  to  foreign  competition  in  a  way  whicli  had  been  in  many  cases 
extremely  disas^rou.:  to  this  co  mtry.  He  trusted  that  we  might,  in 
alliance  with  those  other  nations  that  were  figliting  the  battles  in  the 
war,  see  some  mode  of  taking  care  of  o  irselvcs  and  those  nations,  by  not 
throwing  open  to  Geriian  enterprise  so  much  of  our  foreign  markets  as 
had  been  the  case  up  to  now. 

If  thev  could  make  everybcdy  see  that  the  interests  of  capital  were 
linked  up  witli  thos"  of  labour,  and  that  they  could  not  be  dii.:-,olvcd  with- 
out disaster,  and  if  the  wor!dn»-  classes  would  lerrn  that  there  was  no 
real  antagonism  between  their  interests,  the  trade  and  prosperity  of  the 
country  would  be  increastd.  Any  one  who  would  unite  the  intei-cst*  of 
capital  antl  labour  in  one  indissoluble  bond,  aiid  :.iake  evciybcdy  under- 
.stand  that  their  interests  were  dependent  one  on  the  other,  would  do  the 
greatest  good  for  this  coimtry.  He  thanked  ilr.  Cox  sincerely  for  com- 
ing there  and  giving  them  his  thoughts  for  consideration  and  pondering. 
Sir  Archib.vld  Denny,  in  seconding  the  vote  of  thanks,  said  he  was  an 
employer  of  labour,  and  to  speak  as  one  now  upon  .so  deUoate  a  question 
as  the  relations  of  capital  and  labour  was  a  diftienlt  task.  Many  schemes 
for  reconciling  capital  and  labour,  and  proving  that  then-  interests  were 
identical,  had  been  sUj;geatcd.  but  noiv  of  thera  appeaitd  to  have  been 
quite  successful.  Co-operation  and  sharing  of  profits  had  been  suggested 
In  the  case  of  the  latter  it  was  I'itfiiult  to  aj)portion  the  share  of  manage- 
m.ent  and  labour,  an<l.  .so  far  as  he  had  .seen  no  solution  had  \x-cn  found 
for  it.  He  thouiiht  the  men  would  think  they  had  been  insulted  if  they 
were  offered  an  equal  share  of  profit.  He  had  not  had  the  extreme 
difficulties  some  of  his  colleagues  in  the  same  business  had  had,  and  he 
could  not  spcok  so  well  on  the  subject  as  those  who  had  been  through  the 
'"whins"  of  trouble.  He  agreed  that  the  workmen  should  h.  ve  good 
holidays.  In  Scotland  they  had  about  10  d:.ys  clean  holiday  in  winter 
and  10  in  sunner,  and  autumn  holidays  founded  on  the  old  fast  days. 
With  regard  to  the  qacstion  of  increasing  production,  he  had  always 
understood  the  difheulties  in  dull  times  were  due  to  over-produetion.  If 
vou  produced  you  mist  have  someone  to  consiimc.  If  you  could  not 
sell  your  goods  in  your  own  coantry  you  ruubt  export  to  some  other 
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coantry,  and  import  their  goods  in  return.  Whether  they  agreed  entirely 
with  Mr.  Cox  or  not  he  had  given  them  food  for  reflection,  and  he  seconded 
heartily  the  vote  of  thanks. 

Mr.  Harold  Cox,  in  acknowledging  the  vote  of  thanks,  said  the  idea 
in  his  mind  was  that  if  the  de;nands  of  our  own  yieople  for  comforts  and 
luxuries  were  extended,  any  additional  outpat  we  coald  make  coidd  be 
iised  up.  That  was  hi.s  main  thesis.  To  use  our  productive  power  wc 
must  extend  the  ability  of  oih-  own  people  to  becf)nie  purchaseis. 


EFFICIENCY   PROGRESS   OF   THE  METAL  FILAMENT 

LAMPS. 


A  fortnight  ugo  wc  commented  upon  the  uncertaint}'  in  the 
terms  "  candle  jjower  "  and  "  efficiency,"  caused  by  new  methods 
of  construction  of  metal  filament  lamps.  These  remarks  are 
Illustrated  by  the  accompanying  diagram  which  shows  the  approxi- 
mate efficiency  progress  curve  for  a  number  of  years  of  the  oOO-watt 
-Alazda  lamp.  It  will  be  noted  that  two  curves  are  shown — one  on  the 
basis  of  the  usual  "  watts  per  candle  "  efficiency  and  the  other  on  the 
new  efficiency  basis  "  lumens  per  watt."  There  is  a  steadily  growing 
tendency  to  speak  of  the  efficiency  of  lamps  in  terms  of  lumens  per 
watt  rather  than  in  watts  ])er  candle.  The  term  lumens  per  watt  is 
gaining  currency  because  it  is  a  measure  of  the  quantity  of  light 
irrespective  of  direction,  and  therefore  gives  a  true  measure  of 
efficiency  for  all  types  of  electric  light  sources  and  shapes  of  filament. 

It  will  be  noted  in  the  diagram  that  the  two  curves,  the  watts  per 
candle  basis  curve  and  the  lumens  per  watt  curve,  are  parallel  up  to 
the  j)oiiit  where  the  half-watt  tj'j)e  of  lamji  was  introduced.     Here 
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Kkkh'ii;n(  V   Ciiivics  (i\    iiii:    Hasis  <ik  (I)  ('amu.i;   I'uwkr 

AM)    (2)     I.IMKNS. 

the  riirvcs  di\(ig(',  ;itid  this  (hvcigciKc  is  due  ((>  I  he  (hfTfrrnco  in 
(lislribiition  of  Mghl  given  l)y  the  half  wiitt  ly|H'  of  lamp  lilament  as 
ioni[)ari'd  In  1  he  standard  vacMuim  (yjH'  lilament.  I'or  the  same 
horizontal  candle  |H)\vcr  the  half-watt  lilament  gives  m(»re  light  than 
I  he  vat  iiiim  ty|M'  in  other  (lire(  lions  than  the  horizontal.  On  the 
basis  of  efli<icn(  y  expressed  in  watts  per  mean  horizont'al  candle  this 
increased  light  from  the  half-watt  ty|X*  is  not  given  consideration. 
W  hcM,  however,  the  lamps  iire  rated  in  terms  of  lumens,  j.r..  lumens 
|K'r  watt  basis  for  efficiency,  full  justice  is  done  to  the  new  half- watt 
(y|M'  lamp.  The  increase  in  efficiency  of  light  ])n)duction  ])rodii(ed 
l>y  1h("  new  half-watt  type  is  therefore  shown  to  be  greater  than  whal 
the  watts  jht  candle  increase  in  efficiency  indicates.  As  is  well 
known,  the  maximum  amotmt  of  light  in  the  civ,s«>  of  the  ordinary 
vacinim  ty|M'  metal  lilament  is  given  in  a  horizontal  dinvfion.  In 
(he  <  lUHc  (if  (he  hUesI  small  sizes  nf  half  \va((  lamps  witli  horizmdal 
ring-shapi-  lilamenl.  (he  mavimnni  t  andle  power  is  given  in  (he  )iip 
end  direction,  ant!  the  minimum  in  the  horizontal  direction.  I( 
^^iIl  be  seen,  (herefore.  how  imjx)rtant  it  is  to  have  an  expri'ssioii  for 
the  •  fficiency  on  (he  lumen  or  spherical  baxis.  which  gives  a  (rue 
niea.>mrc  of  the  efficiency  of  tlie  lamp  and  the  aotual  amount  of  light 
emittel. 
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CORRESPONDENCE. 


THE  RATING  OF  I^X'ANDESCENT  LAMPS. 

TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

Tlie  Editorial  article  in  your  issue  of  February  25th  on  the 
above  subject  is  of  considerable  interest  as  showing  the  exten- 
sion of  practice  to  Continental  countries  of  the  practical  size- 
rating  of  lamps  by  even  values  of  watts  instead  of  candle- 
power.  This  method  of  rating  by  watts,  while  theoretically 
opposed  from  its  very  inception,  has,  by  reason  of  its  practical 
advantages,  forced  its  own  adoption  in  America,  Canada, 
Great  Britain  and  now  in  the  Continental  countries. 

As  the  writer  has  lepeatedly  pointed  out,  however,  it  should 
be  noted  tliat  this  rating  by  watts  is  primarily  a  sizz  rating  to 
give  a  convenient,  even  and  fixed  set  of  values  by  which  lamps 
can  be  sized  and  regularly  listed  and  supplied  unifonn  with  the 
fixed  sizing  in  total  watts  of  other  electrical  appliances,  such 
as  heating  appliances,  transformers,  meters,  &c.  It  will  not, 
of  course,  be  possible  to  do  without  some  expression  for  the 
luminous  output  of  a  lamp,  but  this  will  be  a  derived  value 
representing  the  result  of  dividing  the  total  watts  for  any  fixed 
size  (whicli  will  remain  constant  at  values  established  such  as 
100,  60,  40,  30,  20  watts,  &c.)  by  the  efficiency  at  any  time 
(expressed  in  watts  per  candle)  which  gives  the  candle-power 
value. 

These  derived  caudle-power  values  obtained  in  this  way 
will  always  be  available  and  be  employed.  They  will,  of 
course,  be  an  increasing  value  in  candle-power  with  every 
advance  in  efficiency  (such  an  advance  in  candle-powers  has 
of:curred  during  the  past  year  with  the  advances  in  the  whole 
line  of  efficiencies  in  the  vacuum  type  lamps). 

A  very  important  point,  however,  which  is  not  touched  on 
ill  yoiii'  editorial  is  the  growing  tendency  to  advocate  the  use  <»f 
the  ■■  lumen  "  for  a  measure  of  tlie  luminous  output  as  a  better 
and  more  complete  expression  than  candle-power.  This  new 
unit  is  based  on  the  conception  of  light  as  a  luminous  flux,  the 
lumen  being  the  unit  of  luminous  flu.x,  and  the  American 
Illuminating  Engineering  Society  has  formally  recommended 
its  adoption.  On  this  system  tlie  light  output  of  a  lamp  is 
nieasuied  in  lumens  rather  than  in  candle-power,  the  effi- 
(  ieiK  v  of  the  lamp  is  measured  in  lumens  per  watt,  and  the 
iiiuinination  results  obtaiiu'd  are  measured  in  lumens  per 
s(iuare  foot. 

One  leason  for  the  a(lo|)tioii  of  (lie  luiiien  arises  out  of  (lie 
vari(>ty  of  shapes  and  arrangements  of  iami)  filaments  which 
makes  it.  impossible  for  candle-power,  as  heretofore  used,  to 
jiroperly  express  the  relative  lumiiuuis  values  of  diflferent. 
Iam])s.  This  condition  cotnpels  the  i-esort  to  the  mean  spheri- 
cal ratings  of  candle-jioweis,  and  flie  lumen  is  the  most  prac- 
tical and  concrete  expression  for  such  mean  s])herical  values. 

The  ordinary  vacuum  types  of  metal  filament  lamps  give 
about  10  lumens  for  each  horizontal  candle-power,  and,  there- 
fore, have  an  efficiency  of  about  10  lumens  per  watt. 

In  the  case  of  the  lialf-watt  type  lamps  (for  the  construction 
of  filament  iised  in  the  sizes  of  300  watts  and  above  in  standard 
lighting  voltages)  the  lumen  value  is  given  by  ll.\  (alK»ut) 
times  the  mean  horizontal  candle-power,  and  the  efficiency 
(for  a  lamp  having  a  mean  horizontal  candle-power  efficiency 
of  (»•()  w.p.c.)  would  be  slightly  over  !".•  lumens  per  watt. 

The  total  lumens  of  lamps  are  readily  measui«'d  by  means 
of  the  integrating  sphere,  and  it  is  interesting  to  not«  that  (his 
system  of  photometry  is  rapidly  displacing  the  previous 
measuretnents  by  mean  horizontal  candle-power. 

It  is  not  too  much  to  say  that  the  general  adoption  of  the 
system  of  rxpre.s.sing  hnninous  values  l>y  lumens  will  mean  a 
great  sini]>lification  of  the  practical  units  us(»<l  by  lightiv 
and  all  who  have  to  do  with  lighting  in  any  form.  The  i. 
lamp  manufacturers  of  America  are  already  rating  their  lamps 
in  lumens  and  lumens  per  watt,  and  the  British  Thomwm- 
llouston  Company,  in  their  latest  complete  lamp  list,  give  a 
table  showing  the  ratings  of  their  lamps  in  "  lumens  "  an«l  the 
efficiencies  in  "  lumens  i>er  watt."  It  is  confidently  expected 
that  this  terminology  will  come  into  general  use  iu  the  course 
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of  a  few  years,  and  its  favourable  consideration  and  adoption 
is  earnestly  recommended  to  the  attention  of  all  lighting  men 
in  Great  Britain. 

Mazda  House,  March  6.  F.  W.  Willcox. 


"RAPID  rp:ckoning  chart." 

TO    THK    EDITORS    OF    THE    ELECTRICIAN.  ^' 

I  notice  your  review  on  page  778  of  your  issue  of  March  3rd 
ofa  "  Rapid  Reckoning  Chart  "  which  has  been; devised  by  Dr. 
Fournier  d'Albe.  So  far  as  I  can  tell  from  the  reproduction 
and  brief  description  you  give,  this  chart  is  identical,  S(j  far  as 
it  goes,  with  a  chart  wlii<h  [  devised  caily  in  I'.Hl  and  exhibited 
at  the  Royal  Institution  on  January  29,  IDJ.^).  Hi  this  cliart  I 
had,  in  addition  to  the  special  oblicjue  lines  for  roots  and 
powers,  lines  giving'  natural  logarithms.  I  also  added  scales 
giving  sines,  tangents,  &c. 

1  ottered  the  chart  for  publication  to  a  well-known  fiini,  but 
they  ex])ressed  the  opinion  that  the  chart  would  not  commend 
itself  to  many  people.  1  regret  now  that  I  did  not  go  further 
with  the  matter. 

In  my  own  opinion,  the  chart  has  many  advantages,  more 
especially,  perhaps,  from  the  point  of  view  of  the  technical 
student.  Reproductions  are  inexpensive,  and,  provided  they 
are  distinct,  have  an  accuracy  depending  only  on  that  of  the 
original  chart,  and  not  upon  the  precision  of  the  methods  or 
processes  of  reproduction.  Having  used  this  chart,  a  student 
finds  no  difficulty  with  a  slide  rule. 

•  In  working  with  the  chart  it  is  convenient  to  use  two  movable 
pointers,  by  which  successive  points  may  be  marked  in  a 
series  of  multiplications.  Each  pointer  can  be  made  in  the 
form  of  a  small  wire  tripod  with  the  pointing  leg  sharpened  and 
standing  vertically.  A  fairly  long  pin  pushed  through  the 
end  of  an  ordinary  prism  of  India  rubber  is  quite  satisfactory  ; 
the  india  rubber  forms  an  inclined  plane  with  its  lower  end 
resting  on  the  chart  and  its  upper  end  supported  by  the  pin 
which  transfixes  it  and  forms  a  vertical  pointer. 

In  sending  you  this  letter  I  have  no  desire  to  suggest  that  Dr. 
Fournier  d'Albe  may  have  in  any  sense  borrowed  ideas  of 
which  I  was  the  originator.  The  chart  represents  what  is 
really  nothing  more  than  a  developed  diagram  of  the  ordinary 
slide  rule.  The  slide  rule  is  old,  and  the  forms  in  which  it  has 
been  made  are  very  numerous  ;  indeed,  I  suppose  it  is  unlikely 
that  any  really  new  calculating  device  based  upon  the  principle 
of  the  slide  rule  can  be  invented. 

My  object  is  to  speak  a  good  word  for  a  good  thing,  and  so 
try  to  soothe  my  own  disappointment  in  having  lacked  the 
energy  to  push  its  publication  at  the  time  when,  so  far  as  I  was 
aware,  it  was  my  own  original  design. 

I  enclose  a  photographic  copv  of  mv  original  chart  made  in 
1914. 

London,  March  7.  F.  M.  Denton. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS. 


INFORMAL    MEETING    TO    DISCUSS    THE    EXPULSION    OF 
ENEMY  ALIEN  MEMBERS. 

W An  informal  meeting  of  corporate  members  was  hold  to  discuss  this 
subject  furthe-  oniWcdnesday  last. 

The  President  said  the  Articles  of  Asfoeiation  could  not  he  altered 
at  this  informal  ni.^cting,  but  they  might  arrive  at  a  form  of  words  for 
a  resolution  to  be  submitted  to  a  formal  meetinar.  He  read  letters  fi-om 
Mr  Evans  and  Major  Risch  cxp:cssin<i;  the  hope  that  the  movement 
would  be  extended  to  all  members  of  enemy  origin,  whether  natuialisedor 
not.  Mr.  Pearee.  of  Manchester,  M: .  Walker,  Mr.  Allcock  and  Mr.  WilUtn.son 
supported  the  proposed  resolution.  The  Engineers'  Club,  Manchester. 
had  included  in  their  rules  a  provision  that  no  one  of  Oerman.  Austrian. 
Turkish,  Bulgarian  or  other  alien  enemy  birth  or  nationality,  either 
naturalised  or  not,  should  be  permitted  to  bo  introduced  in  future  into 
the  Club,  either  as  a  member  or  visitor,  and  it  was  suggested  that  this 
might  form  the  basis  of  a  icsolution  of  the  Institution.  M ".  Anderson 
(of  W.  T.  Glover  &  Co.)  wrote  saying  that  many  of  the  mcmbcxf.  in  his 
district  felt  that  nothing  less  than  the  exclusion  of  German  and  other 
ahen  enemies,  either  naturalised  or  unnaturalised,  would  meet  the  wishes 
of  the  members.  Mr.  Anderson  expressed  the  view  that  the  Council's 
resolution  was  drafted  on  wrong  lines,  and  that  although  the  Institution 
was  safe  from  the  intrusion  of  Germans  during  tlie  war,  they  were  not 


protected  from  their  presence  after  the  war.  He  suggested  that  a 
resolution  should  be  passed  making  it  imjKJSsible  for  any  member  of 
alien  enemy  races  to  join  after  the  war.  Mr.  Atchison  (KochdaJe)w  ote 
asking  that  any  deci.sion  come  to  at  an  informal  meeting  should  bo  sub- 
mitted to  the  local  sections.  He  suggested  a  resolution  that  in  the  event 
of  a  state  of  wa"  aiising  between  this  country  and  any  country  orState, 
any  member  who  was  a  subject  of  such  country  or  State  who  had  not  been 
denaturali.sed  in  such  enemy  country  or  State, fjrior  to  the  war,  should 
forthwith  cease  to  be  a  member,  and  in  the  case  of  the  European  war  of 
11)14,  all  such  members  should  cease  to  be  members  on  and  after  .  .  . 
.  .  .  ,  and  that  no  subject  of  such  country-  or  State  should  be 
eligible  at  any  time  for  election.  Mr.  Farrer  (Twickenham)  sent  a  request 
signed  by  10  members  that  words  be  added  to  the  Council's  resolution  t-o 
the  effect  that  no  subject  of  an  enenjy  country  should  be  entitled  to 
elect  ion  after  tiie  termination  of  the  war.  J.,etters  from  several  members 
expressecj  a  desire  that  tlieresf)lutiori  sul>mitted  to  the  meeting  of  March  1 
should  not  l)e  ])assed.  These  included  .Mr.  Cramp,  .Mr.  Frith  and  Capt. 
Creak.  The  last  named  thought  foreignmemberselectedfortheirscientific 
attainments  should  not  be  expelled  unless  they  transgressed  the  statutes 
of  the  Institution.  Mi.  Lamb  (Cambridge)  said  he  would  vote  against 
tho  j)roposal,  as  did  also  Mr.  Arnold  Lupton.  Mr.  J.  Hodgkin  (Darling- 
ton) wrote  saying  that  the  passing  of  such  a  resolution  would  be  an 
exhibition  of  petty  meanness. 

The  President  said  that  the  object  of  the  meeting  was  ty  hear  the 
views  of  members,  after  which  the  Council  would  <lraw  up  one  or  more 
resolutions  which  the  members,  as  a  whole,  would  Ix;  a.skcd  to  consider. 
It  was  not  possible  to  ballot  by  po.stcard,  liecause  while  they  could  take 
the  views  of  the  members  so  that  the  s])ecial  meeting  might  V>e  guide<l  by 
the  opinions  expi'essed,  they  could  only  legally  alter-  the  Artic'ts  of 
Association  at  the  special  meeting,  which  must  decide  by  a  three-fourths 
majority  whether  the/\rticles  be  altere<l  or  not.  The  Council  wished  to 
take  the  views  of  the  members  as  a  whole  on  one  or  more  resolutions  that 
the  meeting;  might  determine  on. 

Col.  R.  E.  Crompton  said  he  was  under  the  usual  disadvantage  of 
being  the  first  speaker,  but  it  was  a  subject  with  w^hich  he  was  rather  well 
accjuaintcd,  having  served  on  committees  of  the  Royal  Automobile  Club 
dealing  with  the  matter.  He  had  heard  a  freat  deal  of  argument  on  both 
sides  in  i-egard  to  alien  enemies,  and  their  fitness  for  being  members  of 
clubs  or  scientific  societies.  A  matter  of  principle  aro.se,  quite  apart  from 
the  desirability  of  this  question,  and  that  was,  were  they  prepared  to 
take  out  of  the  hands  of  the  Council  the  ])owers  vested  in  them  ?  If  so, 
it  showed  they  did  not  trust  their  Council,  and  that  should  be  fought  as 
.strongly  as  possible.  He  did  not  like  to  see  level-headed  electrical 
engineers  subject  to  fits  of  hysteria.  The  English  qualities  of  level- 
headedness were  proverbial  ;  they  kept  their  heatls  and  did  the  right  and 
just  and  fair  thing.  They  were  not  timid  or  afraid  of  anybody  in  the 
world,  and  he  hoped  they  never  would  be.  Allthe  "gas  '  about  the  Council, 
that  they  must  expel  every  man  whose  ancestors  for  generations  back 
were  German,  did  savour  of  timidity.  Englishmen  could  afford  to  take 
some  slight  risk  of  having  Germans  among  them,  but  could  not  afford  for 
it  ever  to  be  .said  that  they  were  timid  or  hysterical. 

The  President  said  that  in  opening  he  had  omitted  one  point.  There 
were  three  classes  to  which  they  had  to  direct  attention.  First,  there  were 
the  subjects  of  an  enemy  country.  There  was  no  question  that  these 
were  fully  dealt  with  by  the  notice  of  the  meeting  of  March  1.  In  the 
second  cat  gory  were  naturalised  British  subjects,  who  retained  their 
enemy  nationality.  Many  felt  that  this  notice  did  cover  these,  but  they 
were  advised  by  their  advisors  that  there  was  some  doubt.  The  third 
class  included  naturalised  British  subjects  formerly  subjects  of  a  state 
now  at  war  with  us,  who  had  definitely  lost  their  alien  nationality.  If  the 
third  class  were  discussed,  he  should  like,  as  a  corporate  member,  not  a? 
President,  to  say  a  few  words  on  the  subject  later  in  the  evening. 

Mr.  J.  S.  HiGHFiELD  felt  that  the  matter  was  one  of  intense  importance 
to  the  Institution.  Hasty  action  might  be  one  of  which  in  future  they 
would  be  very  much  ashamed.  They  had  to  consider,  first  of  all.  what 
powers  the  Council  had  in  the  matter  of  expulsion  of  members.  The 
Council  could  on  their  own  initiative  expel  felons,  banki'upts.  &c.  ;  thev 
could  not  expel  an  enemy  of  this  couirtry.  In  his  opinion  they  ought  to 
have  that  power.  (Hear,  hear.)  Next,  there  were  members  who  were 
naturalised  .subjects,  choosing  to  bcconie  British  subjects  and  making  this 
country  their  home,  many  of  them  having  sons  and  relatives  actually 
fighting  for  the  country.  Bona-fide  British  subjects  of  that  class  should 
be  treated  as  British  subjects,  and  we  should  have  no  right  to  expel  them. 
In  the  German  Naturalisation  Law  there  was  rather  a  curious  point.  The 
law  was  passed  in  1913.  The  old  German  law  provided  that  if  a  German 
left  his  country  for  a  foreign  country,  and  lived  there  continuously  for  W 
years,  he  automatically  ceased  to  be  a  German.  The  new  law  was  that  a 
German  leaving  his  own  cojntry  for  a  foreign  country  did  not  lose  his 
German  nationality,  but  retained  it.  But  supi)ose  he  .should  choose  of 
his  owir  \olition  and  request  to  become  the  subject  of  the  country  he 
lived  in,  then  he  automatically  ceased  to  be  a  German  subject.  But  theix> 
was  this  further  point :  Supposing  a  German  resided  here,  and  for  business 
purposes  became  naturalised,  he  was  permitted  by  this  new  law  to  first 
of  all  apply  to  the  Germarr  Government  to  retain  his  nationality  as  a 
German  before  he  applied  here  for  naturalisation  papers.  In  that  case 
he  was  the  subject  of  both  couiUries.  It  seemed  to  him  (the  speaker) 
that  that  was  the  worst  sort  of  naturalised  subject.  (Hear,  hear.)  He 
thought  the  Council  should  have  power  to  turn  out  that  man,  just  as  it 
ought  to  have  power  to  turn  out  actual  enemies.  He  agreed  with  Col. 
Crompton  in  not  liking  to  take  out  of  the  hands  of  the  Council  the  powers 
they  liad.  He  should  like  the  Council  to  retain  the  power  to  turn  out 
any  undesirable  person  or\  10  members  signing  a  i-equisition.  He 
l)eiieved  that  there  were  one  or  two  Arnrerrians,  who  were  consequently 
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Turkish  subjects,  and  he  did  not  think  they  should  want  to  turn  them 
out ;  yet,  if  tlie  resolution  passed,  there  would  be  no  alternative.  He 
propossd  that  thej'  should  add  to  clause  41,  "  In  the  event  of  any  member 
of  any  class  b?ing  a  subject  of  an  enemy  State,  or  being  a  naturalised 
British  subject  who  is  of  his  own  volition  also  a  subject  of  a  foreign  State, 
the  Council  may,  without  any  such  proposal  or  steps  as  aforesaid,  remove 
his  name  from  the  register  of  the  Institution."  This  would  enable  the 
('ouncil  to  remove  from  the  register  in  psacs  time  the  names  of  the 
peculiar  type  of  naturalised  subject  to  which  he  had  referred. 

Mr.  C.  H.  WoRDiNGH\M  said  it  was  for  them  to  say  whether  they  cho.so 
to  have  people  in  their  society  whom  they  condemned  and  abhorred.  It 
was  offensive  to  him  to  associate  with  a  (German.  He  had  no  doubt  as 
to  tlie  propriety  of  excluding  all  Germans  from  that  Institution,  and  he 
thought  it  should  also  have  effect  afte^'  the  war.  Some  naturalised 
Germans  were  English  in  sentiments  and  ar4pirations  and  had  sons  in  the 
service  of  this  country,  and  they  ought  to  be  ranked  as  Englishmen;  but 
there  were  a  great  many  not  in  that  category.  He  did  not  care  much 
whether  a  naturalised  (jerman  had  been  denaturalised  in  his  own  country 
or  not.  They  were  naturalised  solely  for  the  benefit  of  their  Fatherland. 
Most  naturalised  Germans  were  intimately  connected  with  concerns  with 
strong  connections  in  Germany  a  id  shoul  d  thc-rcfore  be  cxciudcd. 

Mr.  W.  Rutherford  said  he  was  in  sympathy  with  the  expnlsion  of 
enemy  aliens,  but  not  altogether  in  sympathy  with  the  suggestion  that 
naturalised  alien  enemies  should  be  dealt  with  in  the  same  way.  Men 
who  had  spent  the  majority  of  the  years  of  their  active  life  working  for 
this  country,  of  whom  t^  number  were  members,  could  not  be  compared 
with  "  ne  Jtral  "  enemies  who  were  members  of  the  Institution  and  were 
working  in  Germany  on  armaments.  Why  not  clear  them  outaiso  '!  A 
naturalised  Gorman  or  Austrian  was  a  British  subject  and  the  question 
of  his  guilt  should  be  h  ft  in  the  hands  of  the  Government. 

Mr.  Amjekt  Gay  said  he  wished  to  move  the  inclusion  in  the  Council's 
resolution  after  the  word  '"  State  "  in  the  fourth  line,  of  the  words  "or 
shall  be  of  enemy  origin  although  a  naturalised  subject  of  the  British 
limpire."  It  would  be  a  trivial  injustice,  at  the  worst,  to  exclude  all 
members  of  alien  birth  or  nation. 

Mr.  \\.  \j.  yiAVc.Ky  said  foreigners  did  not  all  come  here  for  their  own 
c-dvantage;  for  exanijile,  the  Huguenots,  and  thr-  Dutch  who  settled  in 
Lincolnshire  and  Yorkshire.  On  the  whole  we  had  benefited  from  the 
Germans  here,  as  we  had  from  the  Huguenots,  the  Dutch  and  others. 
He  wished  to  second  Mr.  Riders  resolutions.  He  thought  the  following 
words in.sertcd  in  the  resolution  would  be  sufficient  to  meet  the  case  :^ — 
'■  or  having  bren  born  a  sulijcct  of  such  enemy  country  or  State  has  not 
completely  divested  hiins -If  of  such  nationality." 

Mr.  .1.  1 1 .  Ri  DKH  said,  before  making  any  remarks  he  would  read  a  memor- 
andum prepared  by  Sir  .(olin  Sn  ■11,  who  was  unable  to  be  present.  In 
the  course  of  this  memorandum  Sir  John  Snell  expressed  the  oi)inion  that 
those  members  born  in  an  enemy  country  who  had  taken  out  naturalisa- 
tion paper.*'  here,  ])rovidcd  they  had  not  recjuested  to  also  remain  citizens  of 
the  countiy  of  their  birth,  should  remain  on  the  roll  of  the  Institution. 
.Mr.  Rider  said  he  slunild  have  been  ])rcpared  at  the  last  meeting  to 
support  the  resoluti(m  drafted  by  the  Council,  if  the  literal  meaning  of 
<ertain  words  lia<l  been  adhered  to.  He  referred  to  the  words  "  shall  be 
the  subject  of  such  enemy  country  or  State,"  and  had  hoped  that  they 
meant  "  whether  a  naturalis  d  subject  or  not."  When  it  was  announced 
that  the  meaning  was  not  as  he  hoped,  he  had  to  state  that  he  siundil 
object  to  the  resolution. 

Mr.  L.  B.  Atkinso.n  said  he  thought  that  the  most  hysterical  remarks 
had  come  from  his  old  friend.  Col.  Crompton.  He  thought  that  Col. 
Crompton  was  wrong  in  asking  them  not  to  take  this  matter 
out  of  the  hun<ls  of  the  (!ouncil  but  to  leave  it  to  the  Council  to  do  as  they 
think  lit.  The  Council  had  r.in  the  thing  for  IH  nnrntiis  and  had  done 
nothing.  The  ((UchI  ion  was  iU)t  one  of  confielence  in  t he  ('(iiincil.  They 
could  not  put  on  the  Council  the  invidious  task  of  lr\ing  to  jnck  out  who 
was  and  who  was  not  an  alien  enemy,  and  of  going  into  the  whole  of  their 
chnrHcters.  The  nuinlKTH  should  arrive  at  a  decision  whether  tluy 
wantevl  to  get  rid  of  any  of  the  people  in  (pH-ation.  and,  if  so,  let  tiiem  have 
a  nde  whi(  h  woul<l  iiiiikc  it  an  automatic  j>roci  ss. 

Mr.  A.  A.  <'.\.MriiKi.i.  Swimon  said  lu-  wrote  hoiuc  1<  tti-rs  at  the  1h  - 
ginning  of  the  war  for  wlii<h  lie  was  verj-  severely  called  over  the  coals. 
lie  th(i)igl)t  they  euuid  not  expel  naturalisetl  British  subjects,  altiioiigh 
iiriginally  GennanH.  provided  .ilwaysthat  they  were  pro|Krly  naluralisi<l 
iind  retaineii  no  alligintiee  to  their  original  eoiintry. 

.Mr.  JjciiN  \Kl>  .Fo-^KPii  said  mention  had  Ik  en  ma<le  of  ix  titrals  who 
wore  working  ngniiiHt  iih  in  (leniiany.  |)id  any  meinlxi  know  of  a 
neutral  memlwr  now  working  in  (Jermany  t  A  M-parat<-  clause  hixiulil 
In<  niidc  to  prohibit  such  from  iK-iiig  inenilM  rs  in  future,  and  he  Iiii|m  d 
u'mo  lliatt-lnUHCM  would  be  framed  toki  ejiout  nil.  m  my  aliens  aft4'rlhe  war. 
.Mr.  A.  UruKH.i.v  said  lie  thought  lie  niiule  the  most  hysterical  sp«eeli 
at  the  pri'\  ioUH  meeting,  but  he  did  so  <|Uite  knowingly  and  for  a  purpose. 
Then"  H  'ciiied  two  ftlteriial  i  ves  :  ( 1 )  To  sweep  out  nil  (JeniiaiiK.  nntiiraliM  d 
itnd  uiinntiirulist'd.  niid  then  tiiid  the  means  of  putting  back  tliow 
juntiv  entitled  to  Ix*  put  linek,  some  of  whom  hn<l  .HAeritieed  their  sons 
for  this  country  ;  or  (2)  to  leave  tliinus  as  they  wi-n-  in  ngard  to  imturnl- 
ised  Gerinans  and  then  to  turn  out  i  n.li  KiialticH  one  by  one. 

Mr.  W.  .M.  Mouiiirv  suggested  that,  as  it  woh  not  punsible  to  get  n 
Inrge  meeting  to  s-'tlli-  foriiin  of  words  they  shonld  Bcttle  bro-ully  what 
they  wanted,  ami  leiivi  the  Ciuineil  or  a  coiiimit !«•«•  Ap|>oiiit<  d  hy  the 
meeting,  with  the  nssislniief  of  tlv  hon.  solicitor,  to  luul  appropriate 
word*  of  exprenHing  those  views,  to  he  put  l»e(ore  the  members  later 
either  by  postcard  ballot  or  othiTwim*. 

Mr.  CiTiiiiKHT  WiiiHvM  |>rotested  Hgninst  tiie  whole  ]iriM"i>dnn-.  whieli 
he  i-liarnetei  wed  a'*  pinbng.  Weii-  they  piopomiiu  that  no  (H'rin:in 
nlioiiM  exrr  bi-|oni{  to  the  liwt  it  lit  ion  again  ?     i  Ibai.  hear.)      Win'tliev 


in  their  .senses  in  imagining  that  the  amity  of  Europe  was  never  to  be 
restored  ?  Their  duty  was  to  win  the  war,  and  not  to  waste  their  time 
in  so  much  talk. 

Mr.  Ikwis  said  that  Germany  felt  that  they  were  losing  citizens,  and 
for  this  reason  had  pa.ssed  the  new  naturalisation  law.  A  Britisher 
going  abroad  was  not  afraid  to  say  he  was  a  Briton,  but  the  (irerman 
wanted  to  disguise  the  fact  that  he  was  a  German.  He  thought  that 
ever\'  member  of  alien  nationality  should  be  asked  to  make  a  declaration 
that  he  supported  the  Allied  cause.  (Laughter.)  In  a  crisis  of  this  .sort 
they  ought  to  be  broad-minded. 

Mr.  F.  Gill  .supported  Mr.  Mordey's  suggestion,  and  .said  they  should 
try  to  indicate  the  broad  lines  on  which  the  resolution  should  be  framed, 
and  then  to  leave  it  to  the  Council  to  find  the  words.  Were  the\-  legis- 
lating for  a  specific  case  or  laying  down  a  fundamental  p  an  which 
would  apply  to  every  war  ?  Did  they  mean  that  for  everj'  war  every 
alien  citizen  was  to  be  thrown  out  ?  (Several  members  :  Yes.)  His 
own  feeling  was  that  it  should  be  left  that  the  Council  had  the  power  to 
act,  and  that  it  was  not  necessarily  automatic  for  future  wars.  He  would 
rather  suffer  some  injury  than  that  the  Institution  should  go  down  as 
jieople  who  tore  up  the  agreement  made  in  naturali.^tion  papers. 

Mr.  J.  E.  KiXG.SBURY  said  they  should  bring  themselves  within  the 
letter  and  spirit  of  the  law.  The  German  nation  was  not  a  member  of 
the  Institution  ;  they  had  to  deal  with  individuals.  There  were  three 
courses  open  :  (1)  To  do  nothing.  When  a  member  suggested  that  they 
shoald  do  nothing  he  was  considering  the  interests  of  the  State  and  the 
Institution.  (2)  At  the  other  extreme  it  was  suggested  that  members 
who  were  naturalised  shoald  be  expelled.  He  agreed  with  Mr.  Gill  in 
thinking  that  an  improper  thing  to  do.  They  determined  who  were 
proper  people  to  elect,  and  if  they  expelled  any  members  they  mast  be 
people  .hey  had  a  right  to  exjiel  by  law.  (.3)  There  was  a  mean  in  the 
resolution  submitted  at  the  last  meeting,  liat  there  v.as  a  difficulty  in 
regard  to  that  becaj.se  of  some  misapprehension  as  to  its  legal  applica- 
tion. Following  M-.  Mordcy  he  suggested  that  they  should  submit  th- 
following  alicrnativcs  :  (1)  "Are  you  going  to  do  nothing?  "(2)  "  Are  you 
going  to  expel  the  German  people  practically  in  accordance  with  the 
resolution  submitted  by  the  Council  ?"  or  (.3)  "  Arc  yoa  going  to  try  to 
expel  the  naturalised  members  ?" 

I'rof.  S.  P.  Thompson  said  it  should  be  clearly  decided  who  was  an 
objectionable  alien  enemy.  The  Council  should  not  have  the  power 
taken  from  them  of  exercising  their  right  of  discretion  in  such  cases. 
It  was  not  right  to  condemn  men  en  bloc.  Mr.  Gay  spoke  of  a  trivial 
injustice,  but  they  might  do  a  great  injustice  unless  the  Council  had 
reserved  to  it  its  duty  of  dealing  with  particular  cases.  The  Council 
ought  to  be  left  with  its  powers  of  <liscriminaticm.  because  of  the  diffi- 
culties of  defining  "  aUcn  enemy  "  and  "  naturalised  alien."  There 
were  something  like  15  categories  of  persons  to  be  considered,  i.. eluding 
actual  alien  subjects  of  enemy  nations  living  abroad  in  their  I'ln?  n  ^: 
act.ial  aliens  of  enemy  natioru?  who  were  living  in  Great  Britain  ;  natural- 
is'd  aliens  of  Germany,  Austria,  Turkey  and  Bulgaria  :  the  laws 
of  tho.se  countries  as  to  what  constituted  citizenship  were  not  alike  ; 
aliens  who  were  naturalised  before  1870.  of  whom  some  might  Ix^  citizens 
of  Hanover,  then  practically  a  British  possession,  and  some  of  the  city 
of  Frankfort,  which  was  then  a  free  city  and  not  subject  to  Germany  ; 
others  naturalised  between  1870  and  .Ian  lary.  1914  :  others  naturali.ied 
after  .lanuary,  1914,  b.it  before  ?lie  war.  who  were  afTecte<l  by  the  new 
CJerman  law.  which  enabled  them  to  make  an  election  as  to  reserving 
their  Cicrman  cit'yxnship  (he  doubted,  howi  ver.  whether  any  members 
were  included  in  that  clh.ss) ;  and  alieas  naturalised  in  other  countries. 
If  they  turned  them  out  they  included  Tesla  and  Steinmetz.  He  would 
be  glad  to  have  the  whole  thing  shelved.  It  was  petty  and  un-English. 
However,  he  was  still  pre))ared  to  siipjiort  theCouncils  nsolution  if  it 
jircs  rved  the  Councils  responsibility  to  determine  who  was  an  alien 
enemy. 

Mr.  T.  O.  C.vLLENDER  thought  Piof.  Thomi)son"8  speech  an  jnfortu- 
nate  on  ■.  It  was  the  wish  of  the  mcmlx-rs  to  have  a  clearly  defined  rule 
to  btr  certain  nationalities  from  themcmlH-rship.  Nati-sansKl mcmlx-rs 
sho.  1<I   |i  o\(   thai  till  y  ai   abeon  t(  ly  'I-  a;  ot  tl'.(  i"-  original  naticnality. 

Tlu'  I'residknt  (at  .Sir.  (Jays  reipiest)  put  the  (piestion  to  the  meeting 
as  to  whether  votes  should  be  taken  by  Iwllot,  and  it  was  negatived  by 
a  large  majority. 

Taking  extracts  from  the  resolutions  handed  in.  he  ])Ut  the  followinc 
(|iiestioiis  to  the  vote  : — 

"  Those  in  favour  of  «">;]X'lling  memlxus  who  an-  subject's  of  c'nemy 
countries."'     Carried  by  a  largi>  majority. 

"Those  in  favour  of  ex]>elling  naturalised  British  subjeeta  who  have 
retained  enemy  natioiwiity.'"     Carrii-d  by  a  large  majority. 

"Those  i»  favour  of  exiX'lling  natiiralisMl  British  subjects  who  w^n' 
formerly  subjects  of  a  state  now  at  war  with  Great  Britain  and  Indand. 
Imt  who  ha\e  delii'itejy  lost  their  alien  iiMionality.  and  an-  able  to 
prove  it  to  the  aatisfactitm  of  the  Council."  Negati\ed  by  a  U'ge 
majority. 

Mr.  Rider  suggest4(l  a  n'solution  that  :   "  No  person  shall  after 

l>e  eligible  for  eIe<-tion  as  a  member  of  the  Institution  who  is  a  Kubjee* 
fif  any  country  or  state  with  which  the  Inited  Kingdom  of  Great  Britain 
8r.d  Irland  is  or  shall  Ix-  at  war."'     This  was  put  to  the  vole  and  pMsd 
l>y  40  votes  to  21. 

Th"  I*RKsinKNT  said  the  provincial  Sections  would  Ix-  informed  of 
what  had  Unn  done,  and  their  opinions  would  bt<  taken. 

A  committee,  with  the  President  as  chairman,  and  ineluding  MeR«r». 

n     '       ■■     i:     .  r  Smith  ami   Wonlingham  and   Dr.   Russell  (  -  =i- 

M       IS.  .\tkinsoii.  Swintoii.  <;ill  and  Rider  wan  «!',  <» 

di.iu  up  toniial  nsohitiolis  to  Im-  submitted  l<i  the  BoHnl  of  Trade  and  to 

I    :)  Imi  iiimI  nil  el  Mil'  of  the   IlKl  it  lit  loll. 
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COMMERCIAL  TOPICS. 


Speculation 
in  Metals. 


Further  regulations,  issued  under  the  Defence 
of  the  Realm  Act,  prohibit  speculative  trans- 
actions in  the  various  metals  required  in  the 
production  of  war  material. 

It  shall  not  be  lawful  for  any  person  on  his  own  behalf  or  on  behalf  of 
any  other  person  to  sell  or  buy,  or  to  offer  to  sell  or  buy  (a)  Any  of  the 
following  metals  :  Iron  (including  pig-iron),  steel  of  all  kinds,  copper, 
zinc,  brass,  lead,  antimony,  nickel,  tungsten,  molybdenum,  ferro-alloys  ; 
or  (b)  any  other  metal  which  may  be  specified  in  an  order  of  the  Admiralty 
or  Army  Council  or  the  Minister  of  Munitions  as  being  a  metal  required 
for  the  production  of  any  war  material,  unless  in  the  case  of  a  seller  the 
metal  to  be  sold  is  in  the  possession  of  the  beller  or  is  in  the  course  of 
production  for  him,  or  in  the  case  of  a  buyer,  the  purchase  is  made  for 
or  on  behalf  of  a  consumer. 

It  has  b.  rn  cxpliinrd  that  the  ob'cct  of  the  new  regulation  is  to  pre- 
vent Iho  undue  inflation  of  prices  which  has  been  a  feature  of  the  markets 
for  so  long. 

The  new  regulations  came  as  a  surprise  to  members  of  the  Metal 
Exchanges,  and  business  on  th"  London  Exchange  was  suspended  on 
the  2nd  inst.  until  further  notice  in  copper,  lead,  spelter  and  iron,  but  tin 
was  dealt  in  as  usual.  On  Friday  a  deputation  from  the  Exchange 
waited  on  the  Minister  of  Munitions  to  discuss  the  situation, and  on  Monday 
the  Ministry  issued  an  announcement  to  tho  effect  that  the  object  of  the 
regulation  was  to  stop  speculation  in  metals  generally,  and  not  to  restrict 
legitimate  trading.  The  following  particulars  were  published  for  general 
information  and  guidance,  and  the  regulation  will  not  be  enforced  in  case 
of  purchases  made  outside  the  United  Kingdom  until  the  metal  actualh'^ 
reaches  this  country.  Export  ordeis  and  sales  to  allied  or  neutval 
countries  through  authorised  channels  will  be  treated  as  consumeis' 
orders.  .  It  is  permissible  for  merchants,  warehousemen  and  retailers  to 
replace  metals  sold  after  March  1,  1910,  by  the  purchase  of  an  equivalent 
quantity  of  the  same  metal,  but  not  more,  although  the  metalsi  purchased 
may  not  be  the  metal  actually  delivered  against  the  sale.  Transactions 
will  not  be  pe;mitted,  except  under  special  licence  from  ihe  Ministry  of 
Munitions,  in  scrap  from  high-speed  steel,  scrap  from  copper  and  scrap 
from  brass.  Transactions  in  other  scrap  metals  do  not  require  a  licence. 
Consumers  may  buy  for  their  own  consumption  only. 

The  London  and  Glasgow  Metal  Exchanges  reopened  for  business  in 

all  metals  on  Monday. 

*  *  *  * 

„     .  We  desire  to  draw  our  readers'  attention  to  a 

-.11.  P     •_  communication   from   the   British   Chamber   of 

With  Spain.       ^,  f      V     •        u-  u 

*^  Commerce    tor    Spam,    which    ap])ears    m   -our 

Foreign  Notes  column  this  week.  Those  who  already  have,  or  are 
likely  to  open  up,  commercial  relations  Jwith  firms  in  that  country 
would  do  well  to  bear  in  mind  the  widesjn-ead  and  insidious  Cerman 
])ropaganda  which  is  being  carried  on  there  at  present.  From  the 
electrical,  and  especially  from  the  hydro-electrical  point  of  view, 
Spain  is  a  country  which  has  great  possibilities,  and  British  manu- 
facturers and  exporters  would  do  well  to  take  steps  to  protect  their 

own  interests  and  to  counteract  the  measures  of  the  wily  Germans. 

*         *         *         * 


comparative  lack  of  interest  in  thLs  instrument  a.s  a  time  and  labour 
saver  in  commerce  and  industry.  We  understand  from  those  who 
are  in  a  position  to  express  an  opinion  that  there  are  two  principal 
reasons  for  progressive  development  in  this  direction  ;  one  is  the 
prejudice  created  against  inter-communication  telephones  by  cheap, 
flimsy  and  unreliable  in.strnments,  and  the  other  the  comparatively 
high  cost  of  efficient  instruments.  Telephone  manufacturers 
appear  to  have  been  aware  of  these  problems,  and  have  steadily 
applied  themselves  to  the  task  of  solving  them.  An  important 
step  in  the  right  direction  has  been  made  by  the  Western  Electric 
Co.,  whose  new  interphone  we  describe  in  our  Supplement  pages 
this  week.  The  chief  feature  of  this  instrument  is  the  employment 
of  a  cradle  for  the  microphone  set,  which  can  be  turned  so  as  to 
convert  the  complete  instrument  from  a  wall  to  a  desk  set,  or  vice 
versa.  This  feature  will  simjjlify  the  stocking  oi  such  instruments, 
and  also  simplify  their  use.  From  a  production  point  of  view  this 
telephone  is  also  of  great  interest,  in  that  a  .standardised  ringing  and 
speaking  key  has  been  built  up  in  group  form  and  combined  with 
the  cradle  mechanism,  which  greatly  simplifies  the  use  of  the  instru- 
ment. It  is  this  simplicity  and  standardisation  which  must  con- 
tribute towards  the  more  extensive  employment  of  instruments  of 
this  class.  By  producing  on  a  quantity  basis  it  is  also  possible  for 
the  instruments  to  be  offered  at  a  price  which  encourages  their 
purchase  outright  rather  than  their  emplo\-ment  on  any  form  of 
rental  basis.  At  the  present  time  a  good  inter-communication 
telephone  system  is  an  investment  for  any  business,  when  labour 
is  at  a  premium,  and  even  the  largest  establishments  require  to 
carry  on  with  reduced  staffs.  We  should  like  to  see  contractors 
and  installation  engineers  heartily  co-operate  with  telephone  manu- 
facturers in  getting  these  instruments  permanently  installed. 


Safety  in 
Mines. 


The  number  of  inter-communication  telephones 
in  use  in  proportion  to  the  number  of  business 
and  industrial  establishments,  even  in  this 
country,  is  still  remarkably  small.  As  a  piece 
of  commercial  apparatus,  the  tele])hone  ranks  amongst  the  oldest 
of  electrictil   inventions,  and   there  must   bo  some  reason  for  the 


Inter- 
communication 
Telephones. 


The  electrical  industry  generally  will  welcome 
the  opinions  expressed  by  Mr.  H.  Elliot,  colliery 
engineer,  Frickley,  Yorks,  at  a  meeting  of  the 
Yorkshire  Branch  of  the  Association  of  Mining  Eleitrical  Engineers. 
In  the  course  of  an  excellent  Paper  on  the  use  of  electricity  in 
mining,  Mr.  Elliot  said  that  a  high  standard  of  construction  and 
operating  efficiency  had  been  reached  in  the  electrical  equipment 
of  mines  and  collieries.  There  had  midoubtedly  been  a  considerable 
increase  in  production,  and,  in  the  view  of  the  speaker,  "  there  were 
many  mines  which  could  only  be  successfully  worked  from  a  financial 
sta.nd})oint  by  the  adoption' of  electricity.  It  was  now  possible  by 
the  aid  of.  electrical  machinery  to  work  seams  which  either  for 
financial  or  teclmical  reasons  had  iireviously  been  imworkable." 
The  foregoing  is  most  encouraging,  and  we  are  particidarly  pleased 
to  have  an  outspoken  exp'cssion  of  opinion  from  a  colliery  engineer 
as  to  the  safety  of  electrical  appliances  in  mines.  Mr.  Elliot  dis- 
tinctly states  that  the  number  of  lives  lost  in  collieries  in  proportion 
to  the  output  has  greatly  diminished  since  the  introduction  of  elec- 
tric power.  Where  accidents  had  happened  they  were  attributable 
either  to  defective  plant  or  faulty  installation.  It  is  absolutely 
necessary  to  install  a  highgrnde  plant  and  see  that  it  is  properly 
maintained.  '  If  this  cannot  be  done  the  electrical  installation  should 
not  be  undertaken.  Mr.  Elliot  also  had  ximid  views  on  the  subject 
of  the  miner's  lamp  and  the  prejudice  of  the  men  regarding  it.  At 
one  time  men  refused  to  use  these  lamps,  and  would  rather  have  a 
holiday  than  take  one  down  the  pit ;  now  this  condition  of  thhigs 
is  exactly  the  reverse.  We  hope  that  the  utmost  publicity  will  be 
given  to  Mr.  Elliot's  views,  as  it  is  highly  desn-able  that  opinions 
expressed  in  certain  quarters  regarding  "the  imreliability  of  electrical 
mining  plant  should  be  refuted,  and  preferajjly  from  the  evidence  of 
men  who  have  had  exj)erience. 

*         *         *         « 

The  financial  statement  of  the  Government  of 
Indian  jj^^j^   has    been    presented    in    the    Viceroy's 

Government         Legislative  Council.     It  was  stated  that  tha 
Finances.  revenue  from  the  Post  and  Telegraph  Depart- 

ment had  not  been  affected  to  the  extent  anticipated.     The  Customs 
Duties  have  been  increased  on  certain  articles  from  f)  per  cent,  to  4 
per  cent.,  including  coi)per  and  brass, wrought  and  unwrought.  other 
!  wrought  mot  lis  and  articles  made  of  such  metals,  &c. 
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IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

From  Feb.  28,  1916,  to  March  4,  1916. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  (.Sec  aho  note 
at  foot  of  Exports.) 

IMPORTS. 

Fdi.KEsTONE.  -  France  :  Unenurrierated,  5  pkgs. 

Hull. — U.S.A.:  Electrodes,  43  pkgs.    Denmark:  Elec.  machinery,  6  plc?3. 

Liverpool. — U.S.A.:  Unenurrierated,  186  pkgs.    France:  Unenumerated.  7  pk?:-. 

London. — U.S.A.:  Elec.  machinery,  £1.745;  carbon  candles,  £40;  elec.  lamps, 
€300;  elec.  motors.  £44  ;  telephone  material,  £67;  switchboards  and  parts,  €137  ;  un- 
enumerated,  £1,556.  Holland:  Elec.  lamps,  £228 — 10  pkgs.;  elec.  wire  and  cable. 
£1,116.  France:  Elec.  meters  £88 ;  elec.  lamps,  £20  ;  unenumerated.  £160— 32  pkgs. 
Switzerland:  Elec.  lamps,  £445;  elec.  meters,  £499;  unenumerated.  £220.  Italy: 
Elec.  machinery,  £158;  elec.  motors,  £871.     Japan:  Unenumerated.  £247. 

Manchester. — U.S.A.  :  Electrodes,  4  pkgs. ;  elec.  carbons,  89  pkfs. 

EXPORTS 

To  Australasia. — Auckland:  Unenumerated,  £663.  Melbourne:  Wire  and  cable' 
£1,984;  elec.  machinery,  £522  ;  elec.  glow  lamps,  £288  ;  telegraph  material,  £86;  un- 
enumerated,£4,372.  Sydney:  Elec.  machinery,  £1,521  ;  wire  and  cable,  £119  ;  unenu- 
merated, £1,521.  Wellington:  Wire  and  cable,  £28;  elec.  machinery,  €618;  unenu- 
merated, €914.  Adelaide:  Unenumerated,  €413.  Perth:  Elec.  machinery,  €25 ;  un- 
enumerated, €183.  ChristcMrch:  Unenumerated,  €94.  Dunedin :  Wire  and  cable, 
€341;  unenumerated,  €125.  Lyttelton :  Unenumerated,  €66.  Townsville  ■  Wire  and 
cable,  £14.  Hobart:  Elec.  machinery,  €34;  unenumerated,  €118.  Fremantle :  Unenu- 
merated, €527. 

Africa. — Durban:  Elec.  machinery,  £118;  wire  and  cable,  £23;  unenumerated, 
€122.  Cape  Town:  Elec.  machinery,  €44;  unenumerated,  €119.  Port  Elizabeth: 
Elec.  machinery,  €30  ;  v/ire  and  cable,  €90  ;  unenumerated,  €34.  East  London  :  Flee, 
machinery,  €204:  unenumerated,  €12.  Zanzibar:  Unenumerated.  €17.  Moii: 
Unenumerated,  £54.  Mauritius:  Wire  and  cable,  €13;  unenumerated,  €86.  St. 
Helena:  Unenumerated,  £36.    Palawan:  Unenumerated,  £25. 

South  and  Central  America. — Buenos  Ayres:  Wire  and  cable,  €138:  unenu- 
merated, £373.     Santiago:   Elec.  machinery,  €83. 

Ascension.-  -Telegraph  material,  £284  ;  unenumerated,  £52. 

Holland. — Amsterdam :  Wire  and  cable,  £226;  unenumerated,  £452.  Rotterdam: 
Unenumerated,  £206. 

Java. — Batavia:  Unenumerated,  €19. 

V.S.A,— New  York:  Unenumerated,  €28. 

EoYPT.^Alexandria  :  Unenumerated,  €306.    Port  Said :  Unenumerated,  €139. 

West  Indies.— S<7r6arfos.-  Unenumerated,  €7. 

India,  Ceylon,  Indo-China  and  Straits  Settlements. — Bombay  :  Wire  and  cable, 
£227;  unenumerated,  €579.  Calcutta:  Elec.  machinery,  €744 ;  unenumerated,  €857. 
Ceylon:  Wire  and  cable,  €24;  elec.  machinery,  €24;  elec.  lamps, 300 (No.);  unenumerated 
€439.  Madras:  Elec.  machinery,  £532:  tele?raph  material,  €297;  unenumerated, 
£273.  Karachi:  Unenumerated,  €34.  Kilindtni :  Telegraph  material.  €51  ;  unenu- 
merated, €133.  Sourabaya:  Wire  and  cable,  €240;  Unenumerated,  €132.  Penang : 
Unenumerated,  €32. 

China. — Shanghai :  Unenumerated.  €80. 

Japan. — Kobe:  Unenumerated.  €561.     Yokohama:  Unenumerated,  £266. 

Franch.— /'am-  Elec.  machinery,  £60  ;  wire  and  cable,  €80  ;  unenumerated,  £253. 
Boulogne:  Elec.  machinery,  €38 ;  unenumerated,  €266.  Marseilles:  Telegraph  mate- 
rials, €23;  wire  and  cable,  €73;  unenumrated,  €114;  Havre.  Unenumerated,  €61. 
Dunkirk:  Unenumerated.  €15. 

Dutch  East  Indies.— Submarine  telegraph  cable.  .339  ton,";. 

Italy.— C««oa.-   Elec.  machinery,  €98;   unenumerated,  €785. 

Spain. — Huelva:  Unenumerated,  €52. 

FOREIGN   GOODS  (duty  paid  and  free). 

Melbourne:  U.ienumerated,  €51.  Perth:  Unenumerated,  £21.  Boulogne:  Unenu- 
merated. £101.  Yokohama:  Unenumerated,  €178.  Port  Elizabeth:  Unenumerated. 
€168.  Sydney:  Unenumerated,  £277.  Wellington :  Unenumerated,  €949.  Adelaide: 
Unenumerated,  £26.  Calcutta:  Unenumerated,  £132.  Paris:  Elec.  machinery,  €60  : 
unenumerated,  £342.  Saigon:  Unenumerated,  €48.  Madras:  Unenumerated,  €93. 
Monti;  VH'o:  Ui-iiu-neriteJ,  €50.  Port  SaH :  Elec.  lamp;,  €293.  FremantU :  Elec. 
lamps,  £197. 

Note. — The  large  number  of  items  in  these  official  returns  under  the 
mlHJcading   heading    "  uncnumernted  "   rejaie   to  what  is  descrilx-d    a 
"electrical  goods  "  and  '■electrical  mat<Tials." 


LEGAL  INTELLIGENCE. 


Electric  Mining  Regulations. 

.\(.  Hiirn.'<ley  last  week  tlir  dwncrs  <.f  llii<  (Vntnil  SilkKlum'  (■..Uiiiv. 
Sinilliic.i.  Harnslcy  (.Messr.w.  .Anderson  iV  S>m.  Ltd.).  ap|>i'urcil  tn  two 
rhargcH  for  conliavcning  |)r<>vision.s  of  tlic  Coal  Mines  Ki-gulation  Att  ; 
Hie  ccrlirKulcd  manager  ((ieo.  Antlcr.son)  to  eight  charges:  the  undi-i 
ninnager  (.h)hn  Cmss)  and  the  deputy  (Sam  Wilkinson)  to  two;  and 
the  (Mectrician  ((ion.  Carr)  to  three  charges.  The  inon<  serious  charges 
were  those  against  the  owners  aixi  manager  of  not  .sendint:  notie(>  forth 
wil-li  of  the  accident.;  aifainst  I  l\e  manager  and  nnch-r  inana^'ci  of  not 
exercisii));  dnHy  su|)(>rvision  of  the  min;',  and  not  count ersigiiiiiK  the  <laily 
re|)orls  :  and  in  the  <ase  of  the  manager  and  ileputy  of  not  k.'eping  a 
record  of  the  men  to  whom  safety  ]am]w  were  isHued.  'J'ho  deputy  was 
also  charged  with  not  h>)>ving  th«>  ]>lact>  in  the  .state  it  was  imhieiliateiy 
after  the  accident,  and  t  lie  rest  of  tli(<  cljargcH  were  in  respect  of  elec  triral 
api)liances  of  thi'  pit. 

Mr.  (Ill  MAUI)  (wl\o  ])ro8ocutrd)8aid  the  explosion  took  place  on  Ot.  17 
Inst,  when  on  tlie  electric  coal  lutt  inu  machine  being  started,  (hen'  was  a 
tia.sh  at  or  from  t  lie  machine,  with  t  he  r;-sult  t  hat  four  nien^t  wo  workmen 
at  \\w  machine  and  two  >Tiirl  ing  alsmt  12  vds.  awnv-  were  mnr'  or  lens 
severely  burned. 


Fred  D.  Asquith,  dataller,  one  of  the  men  injured,  said  he  did  not  see 
any  test  made  for  gas  in  the  morning  of  the  explosion. 

Hugh  D.i.viES  said  he  and  DavLs  Badon  were  with  the  cutting  machine. 
A  shot  was  fired  in  a  heading  near  h\,  and  alter  the  machine  was  started 
a  flash  came  from  the  switch-box  and  there  was  an  explosion. 

Mr.  J.^MES  Mellor?,  Inspector  of  Mines,  stated  he  visited  the  collieri- 
to  investigate  the  explosion.  Mr.  Cross  said  he  was  in  Lancashire  on  the 
day  of  the  explosion.  Witness  found  the  cutting  machine  close  to  the 
heading,  but  the  cable  and  the  plug  had  been  detached  from  the  machine. 
The  switch-box  door  was  slack,  and  in  that  state  would  permit  of  a  Hash 
coming  from  it.  In  such  a  state  it  could  not  prevent  open  sparking. 
The  safety  lamps  in  use  at  the  time  had  been  removed.  In  witness's 
opinion  the  explosion  was  due  to  the  ignition  of  gas,  caused  by  flame 
from  the  cutting  machine.  \Vitne.s.s  tested  for  gas.  and  found  rather 
more  than  \\  jkt  cent. 

Mr.  H.  i)anby.  Inspector  of  Mines,  also  gave  evidence. 

Mr.  Hewitt  (for  the  defence)  submitted  that  the  charges  were  not  so 
.serious  as  had  been  indicated.  The  owners  had  exercised  every  precau- 
tion. The  accident  occurred  in  .i  saara  in  which  there  was  seldom  if  ev>  r 
anylraceof  gas.  He  arguedthatthc  Act providcdthat,inthe  absence  of 
the  manager,  the  duties  devolved  on  the  under- manager.  In  regard 
to  delay  in  giving  notice,  the  man  left  in  charge  endeavoured  to  com- 
municate with  the  under-manager,  and  eventually  got  in  touch  with  the 
managing  director,  who  was  in  London.  He  came  immediately,  and 
prepared  the  report,  but  it  was  too  late  to  telephone  it  that  night.  As 
soon  as  a  responsible  person  could  be  got  to  the  pit  notice  was  given. 
The  Act  had  to  be  reasonably  interpreted  according  to  the  circumstances. 
According  to  all  human  knowledge,  the  machinery  was  in  good  working 
order. 

l"he  Bench  considered  the  cases  proved,  and  that  there  had  not  been 
proper  supervision  of  the  pit.  The  manager  and  under-manager  would 
be  fined  £10  and  £o  and  c2sts  respectively  for  not  exercising  daily  super- 
vision of  the  mine.  The  owners  and  manager  would  be  fined  40s.  each 
for  not  sending  notice  of  the  accident  forthwith,  an<l  on  the  other  charges 
the  defendants  would  have  to  pay  the  costs. 


H.  W.  Lowe  V.  C.  J.  Weld  Blundell. 

On  Tuesday  before  Mr.  Jjsticc  Bidley  and  a  sp;'cial  jury.  Caiit.  H. 
\\\n.  Lowe  sued  defendant  for  an  alleged  libel.  DcfeiKlant  .d;d  not 
admit  publishing  the  libel.  The  letter  complained  of  was  written  on  a 
privileged  occasion,  and  was  bona  fide  and  withoat  malice. 

Mr.  Lewis  Thomas,  K.C.,  and  Mr.  Kenclm  Precdy  rcprcsertcd  plaintiff  : 
^Ir.  Mitchell  Innes,  K.C..  and  Mr.  T.  Mathew  were  for  defendant. 

In  o))cning  the  case  Mr.  Lewis  Thomas,  K.C..  stated  that  plaintiff, 
who  was  an  electrical  engineer,  wag  now^ »..  captain  in  the  Warwielshin' 
Regiment,  and  had  been  for  18  months  in  the  trenches.  In  1911  he  was 
approached  by  a  friend  of  defendants  to  undertake  the  management  of 
the  J'loat  Electric  Co.  (Ltd.),  in  which  M^r.  Blundell  was  the  largest 
shareholder.  The  company  was  engaged  in  the  m.ain.faeture  uf  a  pr.tent 
safety  electric  lamp.  According  to  the  agreemciit  defcndart  was  to 
find  sufficient  capital  to  enable  the  business  to  be  carried  on.  There 
was  a  difficulty  owing  to  sufficient  capital  not  being  provided  by  defen- 
dant. Plaintiff  eventually  resigned  his  appoint  men  t,  wiiich  was  accepted. 
He  received  his  commission  in  November,  1914.  In  .hily,  1915.  on 
returning  home  plaintiff  fouiid  that  defendant  havl  been  making  certain 
reflections  on  his  character.  After  a  new  manager  had  l)een  appointed 
defendant  wTote  a  letter  to  Mr.  Stephens,  his  accountant,  and  in  this 
communication  referred  to  the  new  manager,  and  statcvd  :  "  But  my 
exi)crience  with  workmen  is  that  they  all  follow  exactly  the  tricks  and 
rogueries  f)f  their  predecessors,  and  his  predecessor.  Lowe,  an  incenious 

thief,  with  the  help  of  the  rest  of  thi>  gang managed  by  jtist  the  .sa.me 

man  .  nvres  and  ]>rctext..  to  get  £2.000  or  .£3.000.  anc' sheltered  him 

comiiU'tely.  and  pretended  that  the  iroiiey  had  been  fp.irl.vused  in  tra<ling 
transactions." 

After  plaintiffchad  given  evidence.  Mr.  ("o.mins.  C\..  was  called  to 
show  thai  the  balance-sheets  and  acconnts  of  the  comjwny  were  atcarat*". 

.Mr.  .Mitchell  Inxes.K.C.  (for  the  dcfcm*),  contcndi  d  that  then*  wa-. 
no  evidence  of  publication,  and  als<i  that  the  letter  was  wriltcnon*,  privi- 
leged occa-ion.  It  was  addressed  to  an  kcco  intant  whom  defendant  ha<l 
consulted  for  the  pur])ose  of  g.iidanw  aid  infe.rmation. 

The  jnrv  n*turiu.l  a  verdict  for  jilaiiititT.  ass  s.sing  (he  <lan<.ig«-s  at 
Ci.(MH>. 

.ti:»li.'it:iii(  wasiiitorcd  aeoorilingly.  with  costs  Imt  a  s(.".y  of  excetition 
wus  t'raiit(  <1  with  view  to  an  ap|wal. 


L.  R.  Morshead  v.  Quasi  Arc  Welding  Co.  (Ltd.) 

I M  fore  .Mr.  Justice  Darling  and  a  sin-cial  jur.v  last  wi-ek.  ])laintifT  nought 
to  n  (over  damages  for  alhgcd  wrongful  dismissal  from  his  position  as 
technical  rcj  n-sentative.  Dcfeiulants  pleaihd  justification  on  the 
ground  that  they  wen-  di>».««atisficd  and.  in  n\>\\  to  that.  .Mr.  .Morslieatl. 
contended  (hat  .such  di.sKa(isfaction  was  iMirei»sonr.ble.  The  jurv'  event- 
ually ndirncd  a  venlict  for  defendants,  and  judgment  was  entend 
0(  i-ordiugly.  with  costs. 

.\  si.Tv  of  e\icii(ion  was  refu.scd. 


I 


Re  J.  Davis  &  Co.  (Southampton)  (Ltd.):  Hands  v.  Company. 

\  le.  dvei  and  manager  has  l)<»en  ap|Kiinted  bv  .Mr.  dustiie  Neville  «in 
an  application  in  adet)en(ure  holders  ac(ion.  heeaiisc  .Mr.  Thos.  I)«vi« 
the  sole  director,  had  ihed  suddenlv. 
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CURRENT  TRADE  LITERATURE. 


G.  St.  John  Day. — This  company  is  issuing  an  eight- page  brochure 
in  an  artistic  cover  describing  its  1  part  lanip-holclers  and  adapters. 
We  have  described  these  from  time  to  time  in  our  (columns,  and  the 
trade  will  doubtless  welcome  this  little  booklet  as  a  complete  cata- 
logue of  th(S5  accessories. 

HoLoriTANE  LiAUTEi). — This  company  h.is  issued  an  84-page 
catalogue,  which  describes  and  prices  a  considerable  variety  of 
fittings  designed  specially  for  use  with  Holophane  glassware.  In 
the  section  dealing  with  brackets  there  are  a  number  of  quite  new 
and  artistic  designs.  'Vhc  .same  may  be  said  for  the  ceiling  fittings 
and  the  considerable  section  dealing  with  bowl  pendants.  The 
concluding  pages  are  occupied  with  illustrations  of  a  large  variety 
of  electroliers. 


BUSINESS  NOTICES. 

Mr.  W.  H.  Patchell,  M.Tnst.C.E.,  M.T.E.E.,  has  removed  his  offices 
to  64,  Victoria-street,  S.W. 

Frederic  E.  Good  and  Bernard  V.  Marriott  (trading  as  Good, 
Marriott  &  Co.),  electrical  and  mechanical  engineers,  4,  Chesterfield - 
street,  Nottingham,  have  dissolved  partnership.  Debts  by  Mr. 
Marriott,  M'ho  continues  imder  the  same  style. 

Patent  Development.— The  proprietor  of  patents  Nos.  3,097/1912 
and  3,098/1912,  relating  to  "  telephones,"  is  prepared  to  sell  the 
j)atents  or  to  grant  licences  thereunder.  He  is  also  jjrepared  to  deal 
in  the  same  way  with  patent  No.  8,997/1912,  relating  to  ""  party- 
line  .systems,"  and  patent  No.  12,547/1912,  relating  to  ''exchange 
systems."  Partiiailars  from  Messrs.  Boult,  Wade  k  Tennant,  111 
and  112,  Hatton-garden,  London,  E.C. 

Wood  Blocks. — In  view  of  the  restricted  imports  of  hard  woods, 
the  Electrical  Supplies  Co.,  233,  Tottenham  Court-road,  W.,  notify 
that  they  hold  L-rgc  and  varied  stocks  of  all  kinds  of  wood  blocks 
for  electrical  jjurposes,  particularly  in  the  larger  sizes,  circular, 
square  and  rectangular. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

A  receiving  order  has  been  made  against  Wm.  D.  Birkett,  factor 
of  electrical  goods,  Arnsidc,  Windsor-avenue,  Whitley  Bay,  North- 
umberland. The  first  meeting  of  creditors  will  take  place  on 
March  16,  at  30,  Mosler-street,  Newcastle-on-Tyne,  and  the  public 
examination  on  March  23,  at  the  County  Court,  Westgate-road, 
Newcastle-on-Tyne. 

Claim.s  against  John  Taylor  Peddie,  mechanical  engineer.  Exhi- 
bition-buildings, Aldwych  Site,  London,  W.C,  are  to  be  sent  by 
March  18th  to  Mr.  F.  S.  Salaman,  142,  Bucklersbury,  London,  E.C, 
preparatory  to  the  payment  of  a  dividend. 


ELECTRICITY  SUPPLY. 


I 


EXTENSIONS. 

Accrlngton, — The  electrical  engineer  (Mr.  H.  Gray)  has  been 
authorised  to  obtain  tenders  for  an  additional  coal  elevator  and 
conve\'or  for  the  electricity  works,  estimated  to  cost  £700. 

Bo'ness. — At  r.  .special  meeting  of  the  Town  Coimcil  last  week  the 
rejjort  of  Mr.  .1.  M.  M.  Munro,  consulting  engineer,  on  the  proposed 
extension  of  the  electricity  works,  was  considered. 

Mr.  Mumo  approved  of  the  scheme  of  extension  as  put  forwanl,  esti- 
mated to  cost  £14,101,  but  the  National  Electric  Construction  Co.  had 
agreed  to  a  reduction  of  £2(51,  making  the  total  £13,900,  which  he  thought 
a  fair  and  reasonable  piicc  for  the  work  in  the  cxir.ting  circumstances. 
Ho  le'C'ommendcd  that  the  Council  should  niaki!  application  for  powcis 
to  bor.ow  £14,i500.  The  report  was  approved  by  the  casting  vote  of  the 
chairman. 

Burton-on-Trent.— Mains  are  to  he  extended  at  a  cost  of  £100. 
The  L.  C.  Board  is  unable  to  accede  to  the  Council's  application  for 
inction  to  borrow  £3,500  for  work  in  connection  with  the  electric  supply 
undertaking  as  it  is  not  a  matter  of  pressing  necessity  on  account  of  war 
leqiiirements.  The  Board  further  stated  that  it  appeared  to  them  that 
'he  cost  of  such  additional  transformers  and  switchgear  asmight  be  neces- 
''ar\-  tn  meet  the  demands  of  manufacturers  might  be  met  out  of  revenue. 


Hackney  (London). — The  Electricity  Committee  recommends  the 
Borough  Council  to  instal  an  auxiliary  battery  exciting  plant,  at  .a 
cost  of  £465,  and  to  accept  tenders  for  the  supph'  of  the  plant. 

London  County  Council.  —On  Tuesday  loans  of  £3,000  and  £2,(K)0 

respectively  were  sanctioned  to  the  Hackney  and  Poplar  Bfjrough 
Councils  for  the  cost  of  linking  up  the  electricity  under+f.kings  of  the 
authorities. 

Sheffield. — Mains  are  to  be  extended  at  an  estimated  c<jst  of 
£1,243. 

The  formal  sanctions  of  the  L.G.  Board  have  been  received  to  the 
borrowing  of  the  following  amounts  for  additional  plant  at  Xeepri;nd  : 
£3,100  lor  reservoir,  jiijjc  woik,  &f.  ;  £1,2.50  for  rahkr;  for  connection 
and  a.ixiliary  hoards  ;  £49,742  for  comliiiiat  ion  of  ix-w  plant  and  fr»,iriila- 
tions,  switchgear  and  accessories  ;  £-!o,05()  for  three  new  boilers,  .sludge 
pumj)  c^nd  pipe  work,  screens,  motor  pump  and  hou.sing,  boiler  founrla- 
tions,  sub-station  ecpiipment  and  transformers;  £12..'>')0  for  cooling 
towers  and  f(jun<latioiis,  coal  shoots. 

GENERAL. 

E  irmingham. — Owing  to  the  increased  cost  of  coal  and  niaterials,&c., 
the  Electric  Supply  Committee  recommended  the  Council  on  Tuesday 
to  increase  the  charges  for  electric  current  for  lighting,  power,  high- 
tension  supply  and  traction. 

As  regards  lighting  and  power,  the  Committee  arc  of  opinion  that  it  i.« 
undesirable  to  issue  a  fresh  scale  of  charges.  They  consider  that  any 
increase  made  should  be  in  the  natare  of  a  perceVitage  addition  to  the 
total  ijccount,  and  the  requirements  of  the  department  would  be  met  by 
an  increase  of  15  per  cent,  on  all  charges  in  the  scale  under  lighting  and 
20  per  cent,  on  the  charge  for  power,  and  they  recommended  that  thoso 
increases  be  approved,  to  take  effect  from  the  March  rea*Hng  of  the 
meters.  The  high-tension  supply  was  given  under  special  agreements, 
which  now  contain  a  coal  clause  advancirg  the  prfce  of  current  wich  the 
rise  in  price  of  coal,  and  the  increased  revenue  derived  from  that  source 
would  compensate  for  tlic  a:lvance  in  costs.  Af»  opportunity  ar  s?,  old 
agreements  without  the  coal  clau.se  were  being  terminated  and  the  new 
form  substit.itcd.  The  Committee  propose  to  apply  to  the  traction 
sujjjily  tlic  terms  of  the  coal  clause  in  the  high-tension  agreement. 

The  report  was  adopted. 

Blackburn. — Last  week  the  Council  decided  to  increase  the  sr.li.ry 
of  the  borough  electrical  engineer,  Mr.  P.  P.  Wheelwright,  from  £700 
to  £800  per  annum. 

Burnley. — The  charges  for  electricity  and  gas  have  been  increa?od. 

For  ordinary  electric  lighting  the  charge  has  been  increased  from  3|d- 
to  3kl.  per  unit,  for  heating  and  domestic  purposes  from  1\  to  ]  \d..  and 
traction  from  l-20d.  to  l-25d.  On  the  old  rates  for  power  there  will  bo 
an  increase  of  10  per  cent.,  instead  of  5  per  cent,  as  hitherto. 

Epsom.— Owing  to  the  increased  cost  of  coal,  &c.,  the  Council  have 
increased  the  charges  for  electrical  energy  to  all  consum.ers,  except 
those  with  contracts  for  a  definite  period. 

For  lighting  private  houses  and  business  premises  7d.  per  unit  will  be 
charged  ;  for  power  a  flat  rate  of  3id.  per  unit,  and  on  the  sliding  scale 
with  a  minimum  of  lid.  for  3,000  units  ;  and  for  public  lighting  4Jd.  per 
unit.     For  public  and  private  lighting  the  increase  is  25  pe.-  cent. 

Halifax. — The  Corporation  have  decided  to  ask  the  Minister  of 
Munitions  to  declare  the  electricity  works  and  the  tramway  under- 
taking controlled  establishments. 

Leeds. — At  the  meeting  of  the  City  Council  last  week  it  was 
decided  to  increase  the  charges  foi  electric  current  by  10  per  cent.  ;3 
from  April  1. 

Manchester. — Last  week  the  Electricity  Committee  reported  to  the 
Council  that  they  had  been  unable  to  entertain  a  projwsal  to  supply 
the  amount  of  electric  current  required  by  certain  ver}-  large  works 
which  it  had  been  proposed  to  set  up  in  Manchester.  The  Committee 
could  not  give  the  requisite  supply  without  jeopardising  the  interests 
of  the  present  users  of  electricity. 

Municipal  Contracts. — Manchester  and  Nottingham  Corporations 
have  decided  to  add  clauses  tc  their  standing  orders.  i)roviding  that 
no  contract  shall  be  entered  into  with  any  person  of  German  or 
Austrian  nationality,  or  with  any  firm  or  comjiany  whose  subscribed 
capital  is  held  to  the  extent  of  one-third  or  upwards  In  persons  of 
such  nationality. 

Ripon. — The  Council  have  authorised  the  Electric  Supply  Com- 
mittee to  ascertam  the  terms  upon  which  Harrogate  Corporation 
would  supply  current  m  bulk  at  the  city  boundary,  and  also  on  what 
terms  the.  War  Office  and  also  Thirsk  would  supply  electric  current. 

Southampton. — The  Council  has  adopted  a  scheme  of  the  electrical 
engineer  (Mr.  H.  F.  Street)  for  removhig  the  ashes,  clinker.  &c.,  from 
the  boilers  at  the  electricity  works,  by  other  means  than  that  of  the 
existing  coal  conveyor.  The  cost  of  the  work  is  put  at  £500,  which 
will  be  defrayed  out  of  revenue. 

Wigan.— The  Council  have  appomted  Mr.  S.  L.  Pearce,  of  Man- 
chester, to  report  upon  the  present  position  of  the  electricity  under- 
taking. 
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Wimbledon.— The  borough  electrical  engineer  (Mr.  H.  Tomlinson 
Lee)  has  made  arrangements  with  Messrs.  E.  Brook  (Ltd.),  of  Hud- 
dersfield,  for  the  hire-purchase  of  electric  motors 

The  terms  of  the  agreements  for  the  supply  of  electric  eurrent  of  the 
Foster  Engineering  Co.  and  Hugh  Stevenson  &  Sons  are  to  be  revised  so 
that  a  basis  price  of  l{i\.  per  unit  .shall  be  charged  for  all  current,  the  price 
to  be  governed  by  the  cost  of  coal  (at  present  fixed  upon  a  cost  of  22s.  (id. 
])er  ton),  but  under  no  eircumstances  is  the  price  to  be  less  than  Id.  per 
unit 


l!|i 


m         LIGHTING  &  POWER  NOTES. 


Electricity  in  Collieries. — The  annual  report  of  Mr.  John  W  ads- 
worth,  M.J^.,  general  secretary  of  the  Yorkshire  Miners'  Association, 
fer  lli]4-1.5  has  been  issued. 

Referring  to  the  use  of  electric  coal-cutters,  Mr.  Wadsworth  states  that 
there  are  still  men  who  advocate  the  use  of  electricity  at  the  coal  face. 
He  reiterates  his  contention  tliat  no  electricity  should  be  taken  into  the 
coal  face  in  any  coal  mine,  because  of  the  risk  of  ex])losion  in  the  event 
of  a  defect  developing  in  the  machinery  or  in  the  pit  itself. 

At  a  recent  meeting  of  workmen  employed  at  the  Blaenavon 
Colliery  it  Mas  decided  to  accept  the  offer  of  2^  per  cent,  advance  to 
])ieceworkers  for  using  electric  lamps,  provided  that  the  existing 
arrangement  of  payment  for  defective  lamps  be  continued. 

A^  that  •'!.  <  ision  was  tantanioiint  to  a  rejection  of  the  offer  madf  by 
Mr.  B.  Xi'  liclas  (the  colliery  manager)  to  Mr.  E.  Manning  (the  mines' 
agent),  the  latter  and  Mr.  'W.  L.  Cook  strongly  urged  the  men  to  accipt 
the  oH"er  without  the  proviso  indicated  in  order  not  to  defer  a  settlement 
indefinitely.  Thry  argued  that  the  men  shoidd  insist  on  defective  lamps 
being  replaced  by  proper  lamps.  A  decision  upon  the  matter  was  post- 
pone d. 


TRACTION   NOTES. 


Gateshead  Tramway  Accident. — The  Durham  County  Grand  .lury 
have  thrown  out  the  bill  against  Leonard  Ceo.  Jane,  motorman,  who 
was  indicted  for  manslaughter  in  connection  with  the  recent  tramcar 
accident  at  Oiteshead. 

Glasgow.^ — The  Tramways  Committee  recommend  that  powers  be 
given  to  the  tramways  general  manager  to  maintain  the  present 
service  of  cars  and,  if  necessary,  to  em])loy  women  as  carclrivers. 

The  experiment  tried  with  Xi  wom^^n  as  drivers  has  (the  committee 
states)  been  found  so  satisfactory  that  they  have  agreed  to  the  leeom- 
nu'ndation,  which  will  come  before  the  Council  at  the  meeting  on  the 
Kith  iiiHt.  The  women  car-drivers  are  to  be  employed  on  the  same  terms 
and  conditions  as  m<-n  drivers,  ami  will  rreeive  29s.  jmt  week. 

Newcastle-on-Tyne.  -The  Corporation  tramway  route  to  Benton 
was  (i|ieMed  for  traffic  last  week. 

Walsall.  -The  tramway  service  had  lo  i)e  (em|)orarily  suspended 
one  day  last  week  owing  to  the  lack  of  coal  at  the  electricity  works. 


EMPIRE   NOTES. 


Ill 


Australasia.— Kempsoy  (N.S.W.)  Electric  Light  &  Power  Co. 
(Ltd.)  has  i)een  registered  at  Sydney,  with  a  rapital  of  £1."),0(M>. 
to  aefpiire  the  rights  luiderlaken  by  Kynoeh  (Lt<I.)  with  rogard 
tosupjdying  electric  current  in  the  nnmicijuility. 

The  ■■  .\\islnilinn  Minim;  Standnrd  '  says  (he  Victorian  l^iilway  Com- 
niissioiu  rs  recently  rc|)orl'(l  on  the  progress  «(f  the  scheme  for  eK<- 
trifyinu  the  Hiibiirlian  railways  of  Melbonrne. 

'I'Ih-  Connnissioners  arc  unable  to  give  any  idea  as  In  when  it  will 
iM-eome  poR*ible  to  crmiplete  the  plans,  as.  in  addition  to  the  control  nf 
Hritisl)  engineering  worKs  for  military  pnr)iiises.  the  ])o«ition  is  rompli- 
cal(d  hy  the  difticidty  in  .securing  ship  rofini  for  plant  and  inati  rial. 
Steady  prc^n  ss  is  being  made  with  the  en  ction  and  cepiipmcnt  of  the 
power  station  at  Newport.  Most  e)f  the  mate  rial  for  Ne\  1  ImWrr  hotisc 
plant  hfta  Wvn  plaerd  in  position,  and  the  12  boiler*,  with  automatic 
stoking  and  ewl  Rnd  ash  handling  apjmrntus.  have  either  Ixcri  (<imiilci(  d 
or  arc  i-xpe-eteil  to  Im-  c<inii)let«  il  eluring  the  next  fe-w  mon'lis.  A  m  <  tion 
of  t))i'  condensing  plant.  Avhie-h  is  being  mannfa' turi  el  in  Victoria,  is 
prnclieally  linisheil.  wliile-  the  crcetiein  of  the  first  two  tu«-bo.alleniate>rs 
is  well  i)i  hanii.  The  l.'(i.(MI(l  volt  hiLdi-leusion  transmission  cablrs  will 
be  laid  undergrotinel  within  the  mon>  dcnwlvpopnlatrd  an^as  an  far  a<« 
Newport.  KsjuMiilon.  North  FitRmy.  WeMlgarth.  Kn«t  Canilx  iw.ll. 
("aulli.dll  and  Muldle  Hrighton.  and  alse.  to  Port  .Mell>onrn.-  and  St.  Kdela. 


and  will  then  be  carried  overhead  along  the  remaining  sections  of  the 
lines.  Considerable  progress  has  been  made  witli  the  work  of  laying 
unelergroand  cables.  The  car  shod  at  Joliniont  is  practieially  completed, 
aii<l  the  me)tors,  &e..  for  the  suburban  rolling  stock  are  reaching  Mel- 
be)urn  '  ])erieKlieally  from  Kngland  and  the-  Uniteel  States.  Aeeimmeiie-e- 
ment  has  been  made  at  New"market  with  the  inr.tallation  of  the  rotaiy 
converters.  It  is  intended  to  ce)roplete  the  electrical  equipment  of  the 
Flemington  racecourse  line  as  soon  as  possible,  so  that  it  may  afford 
])raetical  experience  in  the  handling  of  the  electric  trains. 

The  acccunt.s  of  Perth  (W.  A.istralia)  Councils  eb'trio  supply  uneler 
taking  show  profit  c)f  £31,767.  Is.  for  the  past  12  months.  After  pro- 
viding £lO,'y(iQ  for  sinking  fund  and  co.st  of  street  lighting  (£8,507)  the 
net  profit  was  £12,760.  The  balance  brought  forward  was  £-51. 121. 13s.  8d., 
so  that  £6.3.882.  3s.  6d.  nov/  stands  to  credit  of  profit  and  loss  account. 
.Abeiut  £.50,000  has  been  spent  on  changing  the  system  of  supply. 

'■  Tenders  "'  (Melbourne  and  Sj-dney)  says  Burra  (S.  Australia)  Council 
has  written  to  Mess'-s.  Bridger  (I.,td.)  asking  on  what  t-.Tms  they  would 
instal  electric  ligliting  plant  in  the  town. 

The  r?pejrt  of  the  engineer  on  the  past  yea'-'s  working  of  the  Subiaco 
(W.  Australia)  municipal  electricity  undertaking  states  that  114  new 
consumc-s  wore  connected,  th'?  total  now  being  1,484.  Private  lighting 
increased  bj-  14,344  units  and  street  Ughting  by  528  units.  Twenty-two 
new  st-c^t  lamps  wer"  erected. 

Canada's  Rural  Telephone  Service. — Until  recently  the  rural 
telephone  in  Canada  has  largelv  .served  as  a  medium  of  exchange 
between  farmers  and  for  ordering  supplies  from  dealers  in  town. 

It  has,  however,  been  demonstrated  that  the  rural  telephone  can  easily 
perform  other  services  of  equal  importance.  There  are  now  country 
di>itficts  whore  the  telephone  company  has  undertaken  to  supply  a  daily 
news  service.  At  a  certain  hour  the  telephone  bell  rings  five  times.  That 
is  the  news  signal,  and  every  interested  subscriber  along  the  line  takes 
down  his  receiver.  Then  the  central  operator  gives  the  weather  report, 
a  condensed  market  summary  and  important  news.  It  takes  only  a 
shoit  time  to  give  this  information  to  every  subscriber  and  the  line  is 
tied  up  for  onh'  a  few  minutes.  This  idea  may  be  carried  still  further. 
Where  the  telephone  company  is  owneel  and  opcrateel  by  the  farm  sub- 
sc.ibers  themselves,  the  manager  at  the  cential  ofKce  may  act  as  a  market 
agent.  The  subsciibers  advise  him.  of  the  products  they  have  for  sale 
anel  those  they  wish  to  buy.  Dealers  near  at  hand  and  others- who  are 
■  em  the  market  "  send  him  their  wants.  A  complete  list  of  the  products 
demanded  is  made  up  anel  read  over  the  'phone.  The  subscriber  then 
ne)tifies  the  nianag-^r  as  to  the  business  he  is  py^pared  to  transact. 
Farmers  arc  thus  able  to  sell  in  15  minutes  products  which  might  take 
half  a  da}'  to  dispose  of  if  each  buyer  had  tc  l>e  pci-sonally  visited.  There 
SiT"!  many  other  labour-saving  schemes  of  a  similar  nature  which  can  he 
ojjeratcd  equally  well  over  the  rur-.d  telephone. 

Federated  Malay  States.^The  rejiort  of  the  acting  general  nijinr^ger 
(Mr.  (;.  H.  Fox)  on  the  working  of  the  F.M.S.  Raihv.-ys  for  1914, 
states  that  the  year  was  an  exceptionally  busy  one  for  the  electrical 
branch,  and  ])r,rticul<irs  arc  given  of  numerous  extensions  of  electric 
lightuig  pli'.nt  iind  lightning  arresters  at  the  stations,  hotels,  &c. 

The  electric  plant  at  the  central  workshops  and  the  Sclangor  Govrrn- 
me  nt  hydro -electric  plant  at  flombak  weirkcd  satisfactorily.  173.700 
units  were  rcce  ivcel  f''e)ni  Combak. 

The  total  mileage  eif  railway  telegraph  wi-es  is  2. .100.  increase  -tOO. 
Sixteen  new  tedegra])h  offices  were  opencel.  the  total  eqicn  Ix-ing  l<-3. 
Twenty-five  tele])honfS  were  erected  anel  connecttel  to  the  railway 
exchanges  at  Kuala  Lnmpur  and  Ipoh.  I2fi  miles  of  telegraph  was 
cemstructcd  fe)r  the  Pe>st  and  Telegraph  l);partment  and  l(Kt  mik-.  dis- 
mantled.  Tlv  total  is  2.4.")4  mil'  s.  Fifty-five  re'Uewals  of  siunals  were 
made'  ard  23  signals  were  shifted  te)  fresh  jxjsitions.  A  large  ntimbtr  of 
wor)de  n  ])oles  were  supi>lantcd  by  tubular  poles. 


FOREIGN  NOTES. 


I 


German  Influence  in  Spain.  The  Piesident  eif  the  British  (  hamber 
e»f  (  (ininie'ree-  for  Sp,  n  (.Mr.  K.  M.  Ne)swe)rthy)  writes  to  |H)int  enit 
that,  in  view  of  the  |K.,.erful  and  unscruj)ule)u«  press  rampaign  whieh 
is  being  earried  on  in  Spain  by  (Jerinan  anel  jiro-Cerman  interesti»,  • 
it  is  stre  ,igly  e)f  e)|iiniein  that  a  combined  effort  she)ule]  be  niaele  at  ■ 
once  to  eonntcraet  the  pfTcct«  of  this  campaign  by  organising  Briti-li 
adverfi.sers  te>  bring  pressure  to  Iwar  em  S|)anish  news]  apors. 

Siie-h  organisation  is  inte-nelcd  to  serve  the  aelvancenu-nl  of  Bril ) -h 
ciiiuiucrc*'  m  Spain,  anel  alse>  the  well-merited  su])]>e)rt  eif  the5>A>  ivwh- 
pa]M  rs  anel  ]Krieielieals  which  have  elcelineel  to  saerifiix-  their  srn.w"  of 
truth  and  justic-e  to  the  pressure  of  the  Gennan  Press  Bunai.  <.rrat 
Britain  has  already  a  large  export  trade  with  Spain,  hut  it  might  be  ce>n- 
siderahly  increase  «l  by  jr.dicions  pre.is  advertising,  a  phase  of  exinimcmwl 
ai'livily  whie-h  is  stateel  to  \x'  still  in  its  infancy  in  tlm'  Tho 

t'liamU-r  is  of  opinion  that   a  wtII  organise  <1  aelvertis,  "" 

be'half   of    liritish   preiebu-tieins  wotdel   evrtainly   meet 
sti>'(<«>ss  anel  a  S|X'eial  Committee  of  the  ChanilKT  has  Ix^  ' 
with  the  subje'et  on  the  fedleiwing  lines:    (1)  Advert iocinents  nhonlei  \tc 
in«»rtp«l  einly  in  Ihooo  newspn|iers  and  ]vriodieal»  free  fmni  (Jerman 
nfluence  ;    (2)  a  list  of  the  niost  inll  k  ntial  newspapers  and  perioli«»li» 
in  Madriel.   Itarerlona.  {Srville.   MillNti.  anel  utlwr  ifutns  in  Spain,  with 
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their  advcrtisempnt  tariffs,  will  be  sent  to  advertisers  on  application  ; 
(3)  the  British  Chamber  of  Commerce  for  Spain,  having  the  placing  of  a 
large  number  of  advertisements  may  be  able  to  obtain  sp;;cially  ad- 
vantageous rates,  the  benefit  of  which  will  be  given  to  advertisers  or 
their  agents  ;  (4)  the  Chamber  will  (if  desired)  undertake  tlu^  trans- 
lation of  advertisements  into  Spanish  and  their  publication,  free  of 
charge  ;  (5)  firms  which  prefer  to  leave  their  adverlirsing  to  local  agents 
should  instinct  them  to  patronise  only  those  newspapers  recommended 
by  the  British  Chamber  of  (Commerce.  Api)lications  should  be  ad- 
dressed to  the  Secrctaiy  of  the  (Jhamber,  Blaza  (^'ataluiia  i),  Barcelona. 

Russia. — The  British  Consul  at  Petrograd  (Mr.  A.  W.  Woodhouse) 
states  tliat  at  the  time  war  broke  out  Russia  obtained  nearly  53  per 
eent.  of  her  imports  from  Germany. 

German  trade  and  capital  had  become  paramount  in  Russia.  The 
Germans  had  practically  monopolised  the  copper  trade  and  electro- 
technical  enterprise.  Copper  was  in  the  hands  of  a  syndicate  called 
Med,  which  also  controlled  some  largo  metallurgical  enterprises,  and 
the  trade  in  zinc  and  building  material  was  in  German  and  Austro- 
Hungarian  hands.  Of  electro-technical  works  with  an  aggregate  share 
capital  of  20,000,000  roubles,  8.5  per  cent.  (17,000,000  roubles)  belonged 
in  1914  to  German  firms.  In  ths  Far  East  the  destruction  of  German 
meccantilc  trade  cut  oif  supplies  of  iron  and  steel  goods  which  came 
exclusively  from  Germany.  R'cights  by  German  vessels  were  so  low 
that  it  was  impossible  for  Russian  produce  to  compete  at  all,  and  trade 
in  the  Amur  and  maritime  districts  was  almost  entirely  in  the  hands  of 
German  firms.  Russian  trade  in  Mongolia  was  controlled  by  Hamburg. 
Generally  sj)eak'Jng,  the  whole  country  has  been  roused  to  a  sense  of 
the  abnormal  state  of  bondage  it  has  gradually  allowed  itself  to  fall  into, 
and  it  is  determined  to  fostjr  its  own  industries  wherever  economically 
possible,  and  to  turn  to  friendly  countries  for  such  commodities  as  it 
cannot  as  yet  produce  at  heme. 


!lllli 


MISCELLANEOUS   NOTES. 


Fire. — Messrs.  Xalder  Bros.  &  Tnomp.son  notify  that  the  fire 
which  broke  out  at  their  works  at  Kingsland  (Jreen  on  Sunday 
morning  last  was  fortunately  discovered  in  time,  and  the  damage 
done,  though  somewhat  inconvenient,  has  not  shut  down  the  works. 
They  trust  their  friends  will  excuse  such  slight  delays  as  have  been 
caused. 

Port  of  Havre. — The  French  Government  desire  it  to  be  known 
that  the  Port  of  Havre  is  much  congested,  and  it  is  consequently 
desirable  that  British  exporters  of  goods  for  Switzerland  should 
send,  in  their  own  interests,  as  little  as  possible  bj'  this  route  for  the 
present  ;  meantime  efforts  are  being  made  to  relieve  the  congestion. 

TelegrapJlists'  Naval  Ratings. — The  King  in  Council  has  approved 

of  the  proposal  by  the  Admiralty  that  they  be  authorised  to  promote 
warrant  telegraphists  to  commissioned  warrant  rank  in  such  numbers 
as  shall  not  exceed  8  per  cent,  of  the  total  number  of  commissioned 
telegraphists  and  warrant  telegraphists  combined  until  the  normal 
period  of  service  as  warrant  telegraphists  reaches  15  years  when  the 
provisions  of  the  Order  in  Council  of  July  19,  1912  (that  warrant 
officers  belonging  to  classes  in  which  commissioned  warrant  rank  is 
attainable  may  advance  to  commissioned  warrant  rank  after  15 
years'  service  as  a  warrant  officer)  will  become  applicable. 


TENDERS    INVITED. 


Electrical  and  General  Stores. 

Belfast  Tramways  &  Electricity  Committee  invite  tenders 
for  the  supply  of  materials,  including  Mill  Furnishings,  Packings 
and  Asbestos  Goods,  &c..  Trolley  Wire,  Overhead  Line  Ma^terial 
and  Galvanised  Wires,  v.b.  Insulated  Cables  and  i.r.  Cables  and 
Wires,  Electrical  Accessories,  Lamps,  Carbons,  Carbon  Brushes, 
Bitumen,  Tape,  Joint  Box  Compound,  Fuse  W^ires,  Troughmg, 
Meters,  m.d.  Indicators,  &c.  Forms  of  tender  and  further 
particulars  from  the  city  electrical  engineer,  Mr.  T.  W.  Bloxam, 
East  Bridge-street,  Belfast,  and  tenders  must  be  lodged  with 
the  town  clerk,  Mr.  R.  Meyer,  City  Hall,  Belfast,  by  March  15. 

Pontypridd  Urban  Council  require  tenders  by  March  13  for 
one  year's  supply  of  Stores  and  Sundries,  including  Joint  Boxes, 
Service  Cut-outs,  Tramcar  and  Overhead  Equipment,  Cables, 
Wires,  Insulating  Materials,  &c.  Forms  of  tender,  from  the 
Engineer,  Generating  Station,  Treforest,  Pontypridd. 

Tenders  are  required  by  first  post  March  15  for  one  year's 
supply  of  Electrical  Goods  for  the  Cheshire  County  Asylum, 
Macclesfield.     Tender  forms  from  the  Clerk. 

Heywood  Electricity  Committee  require  tenders  by  noon 
March  15  for  one  year's  supply  of  Electricitj'  Meters,  Joint 
Boxes,  Cable  and  Jointing  Accessories,  Motors  and  Starting 
Switches,  &c.     Particulars  from  the  Borough  Electrical  Engineer. 

Kensington  (London)  Board  of  Guardians  invite  tenders  for 
the  supply  of  Electric  Lamps,  Electric  and  Engineers, 
Fittings,  &c.,  to  their  Infirmary  at  Marloes-road,  Kensington, 
for  a  period  of  six  months  from  April  ].  Forms  of  tender,  &c., 
may  be  obtained  up  to  March  8th  from  the  Clerk  to  the 
Board,  Mr.  W.  R.  Stephens,  Mariocs-road,  Kensington,  W. 

Dundee  Corporation  require  tenders  by  9  a.m.  March  29  for 
12  months'  supply  of  Meters  and  Electrical  and  (Jeneral  Stores. 
Specifications,  &c.,  from  the  Electricity  Department,  Dudhope 
Crescent-road,  Dundee. 

Warrington  Guardians  require  tenders  by  5  p.m.  March  21 
for  12  months'  supply  of  Electrical  Goods.  Forms  of  tender 
from  the  Clerk,  Bewsey-chambers,  Warrington. 

Merthyr  Tydfil  Guardians  require  tenders  by  March  13 
for  six  months'  supply  of  Electrical  Accessories.  Forms  of 
tender  from  the  Master  of  the  Workhouse  or  the  Supt.  of  Cottage 
Homes,  Llwydcoed,  Aberdare. 

Westminster  Guardians  require  tenders  by  noon  March  22 
for  six  months'  supply  of  Electric  Lamps  and  Fittings,  Engi- 
neers' Sundries,  &c.  Forms  of  tender  from  the  Clerk,  Princos- 
row,  Buckingham  Palaoc-road,  London,  S.W. 


Sub-St?.tion  Equipment. 

Tiie  Victorian  Railway  Co]M:.nssioNERS  require  tenders  by 
11  a.m.  April  23,  for  the  supply  of  Electrical  Equipment  and 
Accessories  for  sub-station  for  the  Sandringhaji-Black  Rock 
tramway  (contract  No.  29,762).  Specifications  and  forms  of 
tender  from  the  Victorian  Railway  Commissioners,  Melbourne. 

Varnish  Impregnating  Apparatus  and  Storage  Battery. 

The  Victorian  Railway  Comniissioners,  Spencer-street, 
Melbourne,  require  tender's  by  11  a.m.  April  19  for  the  supply 
and  erection  of  a  Complete  Plant  for  Impregnr.ting  Electrical 
Apparatus  with  Insulating  Varnishes  and  Solid  Compounds 
(Contract  No.  29,678.);  also  a  1,000  Ampere-hour  Storage 
Battery  (Contract  No.  29,743).  Specifications,  forms  of  tender, 
&c.,  from  the  offices  of  the  Commissioners. 

Telegraph  and  Telephone  Material,  &c. 

Tenders  are  invited  up  to  April  15,  1916,  for  the  supply, 
delivery  and  erection  at  Rockhampton  Telephone  Exchange 
(State  of  Queensland)  of  a  Common  Battery  MiUtiple  Switch- 
board (Schedule  362),  or  an  Automatic  or  Semi-automatic  S  vitch- 
board  and  Associated  Apparatus  (Schedule  361),  for  the  Austra- 
lian Commonwealth  Postmaster-General's  Department. 

Tenders  will  be  received  until  3  p.m.  April  26  by  the  Deputy 
Postmaster-General,  Brisbane,  for  supply  at  Toowoomba 
Exchange  (Queensland)  of  five  Sectio:is  of  Trunk  Line  Switch- 
board  (Schedule  342)  for  the  Australian  Commonwealth 
Postmaster-General's  Department.  Specifications,  &c.,  from 
the  Deputy  Postmaster-CJeneral. 

Turbo-Alternator. 

The  New  Soutu  Wales  Government  Railways  and  Tram- 
ways Department  invite  tenders  for  the  supply  and  erection  of 
a  2,500  k\v.  Turbo-Alternator  for  the  Zarra-street  (Newcastle, 
N.S.W.)  power  house.  Specification  (No.  470)  from  the  Elec- 
trical Engineer,  N.S.W.  Government  Railways  and  Tramways, 
61,  Hunter-s'treet,  Sydney.  Tenders  to  Chief  Commissioner  for 
Railways  and  Tramways,  Phillip- street,  Sydney,  b3-noon  May  3. 

Switchgear. 

Manchester  Electricity  Committee  require  tenders  by 
10  a.m.  March  22  for  6.()00  volts  three-phase  switchgear  for 
Stuart-street  station.  Specifications,  i^c.  from  Mr.  F.  E. 
Hughes,  Town  Hall,  Manchester. 
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TENDERS  RECEIVED  AND  ACCEPTED. 


I 

Croydon. — The  Corporation  tramways  have  accepted  the  tender 
of  Siemens  Bros.  Dynamo  Works  for  ^^'otan,  Tantalum  and  rarbon 
iilament  lamjis  for  the  ensuing  \"ear. 

Southampton. — The  Tramways  Committee  has  accepted  the 
tenderofE.  Allen  &  Co.  (at  £196)  the  .supply-  of  points  and  crossings 

Metropolitan  Water  Board.  -The  Board  has  accepted  the 
tciKler  of  the  St.  Mclens  Caltle  &  Riihher  Co  (at  £40)  for  a  supply  of 
v.i.r'.  cable  and  flex.  ;  alsu  tlic  tender  of  Siuijdex  Cdiidiiits  (Ltd.), 
at  £28,  for  electric  light  fittings. 

Leyton. — The  (juotation  of  tlie  British  Insulated  &  Helsby  Cables 
lias  been  a(;ccptcd  for  a  sup|)ly  (jf  trolley  wire.  The  approximate 
\  aine  of  tlie  contract  is  put  at  £74:}.  2s.  7d. 

J\Iakyi>eb(jM';  (Lo.ndon).  -  The  Klectric  Supply  Coininittee  recom- 
mend the  acceptance  of  the  tender  of  British  Insulated  &  Helsby 
Cal)les  (lowest  of  .seven  tenders  received)  for  su])ply  of  underground 
cai)les  for  six  months  ending  Se])t.  HO. 


London  County  CouNcn..^ — The  L.C.C.  on  Tuesday  accepted  the 
tender  of  H.  Bessemer  &  Co.,  for  500  driving  wheel  t\Tes,  at  £38. 
10s.  aton.le.ss-2-|^  j>eTcent.,ancl  250  pony  wheel  tyres  at  £55.  10s.  a 
ton,  less  2^  i>er  cent.. 

Bermondsey  (London). — The  following  contracts  for  annual 
stores  for  the  electricit}-  department  have  been  renewed: — 

Morgan  Crucible  Co.,  carbon  brushes  ;  Chas.  ^Macintosli  &  Co.,  rubber 
eable  (at  2i  jxr  cent,  inerca.se  on  last  years  quotation)  :  Dussek  Bitumen 
Co.,  box  compound  (at  16s.  per  cwt.,  instead  of  13s.)  :  Tlios.  Wragjr  & 
Sc>n.s,  condaits  on  same  terms,  except  a  slight  increase  for  one-way  ducti; ; 
Svkcs  &  Sugden.  joint  boxes,  Ac.  (10  per  cent,  increa.se).  The  General 
Electric  Co.  were  not  prepared  to  renew  their  contract  for  cable  or  for 
cut  cut:!,  &c.,  and  it  is  i)roposf<l  to  purchase  supplie.=  as  required. 

Hackney  (London). — The  Electricity  Committee  re.,immpnds 
the  Borough  (.'ouncil  to  accept  the  following  tenders  : 

Hart  Aeciimulator  Co.,  battcr\'.  £250.  17s.  Tenders  al.-,o  received 
from  Tudor  Accamrilator  Co.  (at  £2.j3).  Chloride  Electrical  Storage  Co. 
(£257),  and  1).V.  Battcrj-  Co.  (£25<».  1  Is.). 

Electromotors  (Ltd.),  charging  booster,  £53.  17s.  Tenders  also 
1  received  from  Crvpto  Electrical  Co.  (£5(5),  Siemens  Bros.  iK'nanio  Works 
,  (£.-)S.  lo.s.)  and  .)'.  H.  Holmes  &  Co.  (£62). 

I  Xalder  Bros.  &  Thomp.son,  switchgear,  £98.  The  committee  also 
recommends  the  aeccptanee  of  the  offer  <.f  the  Hart  Accumidator  Co.  to 
maintain  the  l)attery  for  10  years  at  £17.  Uis.  jier  anuuni. 


FINANCIAL    MATTERS. 


COMPANIES'   MEETINGS  AND  REPORTS. 


Telegraph  Construction  &  Maintenance  Co.  (Ltd.) 

The  fifiys'  cond  ordinary  ^i  niral  meeting  was  held  on  .March  2,   Sir 
■Tamks  I'knokk,  Bart.,  presiding. 

The  SECRIOTAKV  (.Mr.  C.  W.  Clarke)  n  ad  the  notice  eonvenint;  tlie 
nicotinti  and  the  auditors'  report. 

The  CH.MIiMAX  said  :    Lord  Sclborne.  who  occunicd  the  chair  at  oi;r 
last  ainnial  incetinj;,  acccptid  ollicc  in  .(uly  last  in  tlie  (iovernnunl,  and 
in  consequence  lie  had  to  resign  his  dircetorshi])  in  this  Company.      We 
were  sorry  to  lose  the  advantage  of  liis  ability  and  coun.sel  on  our  Boaid. 
and  I  am  sure  you  will  miss  the  earm  st  and  interesting  .speech  which  we 
have    Ixiii   iiccustouK  d   to  hear  from    him   at    these   meetings,  when   he 
mov(  d  the  dividend  resolution,  and  rc\  icwc  d  the  position  of  tlie  Com))any. 
Ft  has  fali(  n  to  my  lot  this  year  to  move  the  dividdul  n  solution.      Vou 
have  s(cn  that  the  ])rofit  for  the  year  is  £108,708,  which  compares  with 
£100. 186  last  year,  and  £114, 863 "for  the  year  before  the  war.     To  that 
has  \w<\\  added  £111,406  brought  fejrward,  making  a  total  e)f  £220,114. 
From   this  is  deducted   the   interim   dividend  aln  ady  ]>aid   of  £22.41(1, 
leaving  £107,704  to  l>e  dealt  with.      We  projieise'  to  distribute  the  same 
elividciid  as  last   year— naiiK  ly,    10  ^h  r  cent.,  with  a   bonus  of   12s.   jht 
share,  to  incnase  the  reserve  fund   by  £20,000.  and  to  earry  forwarel 
£1 10,47-1.     The  year  uneler  re-view.  e>wing  to  the  war.  has  been  far  freun 
a  ne^rmnl  e>ne.     Contraets  whieh  we  hael  enterrel   into  Infetre  the-  war 
be-gan  hael  te)  be-  pe)stponed  <ii  uecemnt   i  f  urye  nt   ( Jeivernmenl   reeciire-- 
iiU'Uts.  aiiel  it  was  iieit  until  many  menlhs  hael  e  la])seel  after  tlw  eemtraet 
•  lutes,  tliiit  we-  were'  able-  tei  e  umplete-  the  weirk  whii  li  we-  hael  Ulieie-rtake  II. 
We-  have-  mieh  tei  thank  e.iir  elieiits  fer  iu  the-  way  eif  ]iatienee-  anel  fe)r- 
iK'uranee-,  in  faee-  eif  the-  seriems  ine-etnve  nie-nee  let  wliie-h  they  have  Iwe-n 
Kubjeeleel   by  tlie-se-  ejelays.      We-  have-   lie  e  n   we.rking  line'er  exee  pi  ieiiial 
elifhe-ullie-s  all  the  ye  ar,  be>th  em  ae-'-en;lit  e  f  seareity  eif  labemr  niiel  sheirt;«Ki- 
e>f  supply  eif  mate-riaN.  ami  e-ve  r  inere  asiii^   price-  e.f  beith.  lit    we-  iiave- 
mannKt  <i.  with  the-  leiynj  assislane-e-  eif  emr  stati  anel  Iheise-  hanels  wliei  have 
ri-maine  d   with   us,   tei   keep  emr  maniifae  tun  d  outjuil    quite   uji  tei  the 
ave-rane-  eif  ])re-viems  ye  ars.      We-  have-  deuu-  a  geie^el  ele  al  eif  weirk  feir  the 
(Jovernme-nt.  as  well  aKeiur  e)relinary  liusine  kh,  anel  we-  are-  at  imse  nt  eleiiuK 
nninitiein  weirk  al   l«e»th  <iiir  faeleirie  s.      (Iiir  jireifits  have-  !« e  n  e'e>ni]mra- 
tive-ly  small,  rather  less  than  last   year,  anel  cemsiele  rably  less  than  Ihe- 
viar  1m  fiire-  tin-  war.  sei  we-  shall  iiave-  mi  e  xce  SM  war  ])reilits  to  re-turn  ns 
payalih-  under  the-   l-'liam-e-  .A  el  ;    in  faet.  but  feir  the-  JJeie  el  rate-  eif  inter*  st 
whie-h  we  have-  Inrii  getting  feir  nieme-y.  anel  the-  preifit  re-alised  ein  the 
Hnle  eif  seinie  Anuriean  Deillnr  Se  etiritie's.  we-  >heiul(l  ueit  have  \kcu  able 
to  Hheiw  HO  geieiel  n  n-Milt  as  we  neiw   pn  w  nt  tei  you.     Our  ships  have 
Wen  aetive-iy  e-mple.yi  el  threiuuheu.t  the-  year,  anel  liave-  eifte-n  hail  te.  e  nrrA" 
•  m  their  we>rk  within  the-  elanue  r  /«>iie-.  but  thanks  tei  the-  fem  siuht  e.f  the 
Aelmiralty  anel  tiie-ir  )ir<ivisieiii  of  the-  Na\al  e  se  eirt  which  was  tie  e  e  ssary 
feir  )Me.te  e  tie.n.  the-  sliijis  have-  >;e  in-  throi:>.'h  the-  ye  ar  witheiut  any  niisliap. 
I  be  K  teimiive  the-  nibiption  eif  there  i^irt  anel  aeeountit.  and  the  eleelarAtinn 
•if  the  iliviele-nel  anel  liimiis  therein  net  emt. 

Mr.  COLIN  K.  (AMl'HELL  sre-e.nded  the  rcHohitie.n. 
In  reply  tei  e|Ue-stiemy  tiy  Mr.  Cre.ft  ami  Mr.  (^uarterniaine.  the-  M.WAC 
INC  DlHKtTOU  (Mr.  Irnn.  m  \{.  Luens)  sniel  the  Cemipanv  s  ships  hael 
W.-n  elomn  »  h„<h1  deal  e.f  ti.ive-riim.  nt   wi.rk.  but   hael  ne'it   Ix  e  n  ..m 
manel.-e-r.-.l   by   tho   (Jove  rum.  i.i       Tli.  v    1.  ..1    1..,.    w<  rkiniz   unel.  r   the 


Comjiany,  and  one  e>f  them  was  still  so  empleiyed.  None  of  their  ships 
were  arnuel,  but  he  tlieiught  that  that  maele  very  little  differenee-.  The-y 
the)i.'ght  it  weiulel  be  ve-ry  prejudicial  tei  the  interests  eif  the  Ceimjiany  te> 
set  out  the  reserves  in  eletail.  As  regards  the  other  item  of  the  sunelry 
sceurities,  £1,215,000  odel.  they  were   value  el  at  the  price  on  D.  e.  3l.st. 

The  meitiem  was  carrieel  unanimou.sly. 

The  re-tiring  director.  Sir  .lames  I'eneler,  Bart.,  was  then  re-eleetrd 
unaiiinuiusly,  anel  the  auelitors,  3Ies.srs.  Cane,  .laekson,  .Tefferys  &  Kne- 
man  anel  Messrs.  Welton,  .Jones  &  Co.,  were  re-appeiinteel,  anel  the 
preici  e  elings  terminatrel  with  a  vote  eif  thanks  to  the  Directors. 


South  London  Electric  Supply  Corpn.  (Ltd.) 

The  oidinary  general  meeting  was  helel  e,n  Tucselay,  Mr.  .7.  Atbfrtox, 
Chairman  of  the  Companv,  presidina. 

The  SECRETARY  (Mr.  Herbert  H.   Boyer)  having  re-ad  the  notice 
convcnintr  the  meeting  and  the  auditors"  report. 

The  CHAIRMAN  said  :    Ccntlcmen,  the  past  year's  weirking  has  bee  n 

Ix  se  t  w  ith  considerable  diffieultie.s.anelwe.in  eoinniem  with  other  uneiertak- 

in<is  e-onsuming  large  quantities  of  coal  anel  employing  men  six-eially  skille  el 

in  the  ir  weirk.  have  hael  to  faee  the  problems  of  shortage  of  beith  eeml  anel 

labeiur.      In  re  garel  to  the  former,  whilst  our  coal  contractors  have  leiyally 

steioil  by  the-ir  contract  for  the  sujiply  of  the  major  portion  of  our  neiuirv- 

ments  at  practically  pre-war  prie-es,  thci-c  has  at  times  been  great  diflieulty 

in  obtaining  elelivcry  of  the  eeial  through  the  rcelue-cd  o-it  put  at  the  n  incs. 

anel  the-  enlistment  of  miners  anel  the   sheiitagc  eif  railway  wagons,  owing 

tei  sei  many  being  eiigageel  in  militaiy  anel  naval  service.      We  have  al.-^ 

he  en  hampereel  iu  legarel  lei  the-  maintciiaiur  eif  a  prenier  staff  feir  the 

satisfaeteiry  ei|ieratie)n  eif  emr  generating  plant  and  elistributievn  system. 

anel  it   was  neit   until  the  latter  half  eif  the-  year  that   the  (Jeiveinnunt 

ela«.sed  as  em  war  se^rviee'  the  s]ie-e-ially  skilleel  men  reepiisite  in  eiur  uneh  r- 

takinj:.      I  wemlel  he  re  adel  that  the-  reee  nt  Alunitiems  eif  War  .\me  ndnunt 

Ae  I  iiieluele  s  as  miinitieiii  weirk  the-  suiqily  eif  liiiht.  heat,  or  jiowe  r.  this 

ei-suring  in  eiur  si-rvice-  feir  the-  eliiratinn  eif  the-  war  theise-  men  who  an- 

inelisi  e  usable.     Threirgh  e-emtinue  el  etfort  it  has  U  en  po.ssible  to  build  up  a 

e-eiiisielerable  re-wrve  stock  eif  coal. whie-h  is  es.sential  for  the  e-ontinuity  e  f 

s-.ijiply  to  the  many  facteirics  taking  power  anel  light  from  our  mains  anel 

tei  ^uarel   airaiiist   any   tenijiorary   steijqiage   eif   su]qily   of  eeial   tliro-.ijih 

iinfcPKeen    eire-iinistanee-s.      We-    have-   •  nte  re  el    intei   a    eemtraet    feir   nvr 

si  I  iplie  s  e  f  e-eipl  eluring  the-  ]in  se  nt  \e  ar  but  at  a  gnatly  enliane>e  «l  prie>e- 

eivi  I  that  pai-l  pn-viously.  and  altheiegh  we  have-  not.  eluring  the-  jn-rie  el 

uneler  review,  made-  a  i(e  ne  ral  increase-  in  eitir  eharges  feir  siijiply  tei  eeiii- 

sumern.  we  have  neiw  Inen  femx  el  to  make  an  aelelition  eif  0  ]irr  cent.  te» 

s^ieh  e-hargcn  as  fremi  the-  naeliii;;  of  the  meters  last  De-evniln-r  to  ]»«ftly 

n'em:p  Us  feir  this  pnatly  inereaseel  eest.      1  we.tiM  mention  that  it  was 

feu  nel  ne'e-es.Hary  by  nieist  eif  the-  either  e-e)m]ianies  supplying  ele  etrieity  in 

the   me  treiiiolis  tei  make-  an  ae'.elitiem  of  10  jie  r  e-e  nt.  tei  their  eharges  earl.V 

last     year    for    the    same    rrasons.     1  think    you  will    agree    that  it 

is  satisfnetory  tei    n  e  ord    in    these    alneinial    times  a  net    increaw  <f 

25.ft.'i2  equivalrnt  35. watt  lamps  ehiring  the-  vear.  making  the  total  eKin- 

nee-lie  n.s  at  l)ee.  31,  .36(i.5l8  eir  12.Si:0  kw.     "ineludrd  in  the!»e  additionn 

an-  74  moteirs  eif  579  u.r..  making  a  total  of  tlSS  meitors  eontK-cte  el  to  the 

eiretiits  Btfgnpatinc  7.000  u.r.  ;    and  since  the  iKcinning  <if  thr  present 

year  llun-  has  In  en  a  eonsiderable  acexs.«ien  of  power  business,  appli- 

e  aliens  having  been  eibtained  for  ei\Tr  2.'"0  h.v..  and  prospects  in  thin 

direetion  continue  tei  lie  satisfae-tnrw  whie-h  is  larcedv  attrihntable  to  the 
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addition  of  the  two-phase  supply  throo  years  ago  in  those  parts  of  our 
district  where  factories  arc  liiicly  to  displace  old  residential  property. 

The  total  units  sold  durin<;  the  year  amount  to  (i,:il8,140,  and  com- 
prise 2,040,!).'}!)  for  lij;htin<,',  and  4,277,201  for  power  and  heating  jmrposes, 
showing  an  increase  over  the  ])rcvious  year  of  164,8!)!),  and  this  increase 
has  been  achieved  notwithstanding  the  drastic  restrictions  on  lighting 
which  have  been  in  force  throughout  the  year  and  still  continue.  Not 
oiUy  have  these  restrictions  considerably  reduced  our  output  for  lighting 
purposes,  but  they  have  largely  caused  shojjkeepers  and  cjthers  to  close 
their  premises  earlier  than  formerly,  so  that  the  cumulative  effec^t  on  our 
lighting  outi)ut  for  the  year  is  represented  by  a  decrease  of  433,327  vnits  ; 
but  to  set  against  this  we  have  sold  5!)8,22(5  more  units  for  power  purposes, 
and  the  revenue  derived  from  the  !  ales  of  current  for  all  jjurposes  shows 
a  suiall  decreas"  of  £301.  lis.,  notwithstanding  these  adverse  conditions  ; 
and  the  gross  revenue  obtained  from  all  sources  amounts]to  £54,782.  3s.  lOd. 
showing  a  decrease  of  £248.  Is.  2d.,  which  reduction,  however,  is  mon^ 
than  halancid  by  the  increased  amount  I'cccivcd  by  way  of  interest  and 
dividends  on  our  investments  in  British  Government  Securities,  which 
consist  of  4^  ])er  cent.  War  Loan  Stock  and  Government  Treasury  Bills. 
On  the  other  side  of  the  revenue  accotint  the  ]>rineipal  increases  in  the 
items  of  expenditure  are  for  coal,  for  active  service  grants  to  employees 
with  H.I\1.  J'^orces,  and  for  increas','d  insurance  premiums  covering 
damage  to  your  pro])erty  by  hostile  aircraft,  &c.  The  whole  result  may 
l)e  summed  U])  by  stating  that  the  total  cost  per  unit  sold  amounts  to 
l-04d.  per  unit,  as  compared  with  0!)!)d.  in  1914.  The  gross  capital 
cx])enditure  for  the  year  amounts  to  £0,703.  lis.  5d. — on  machinery  and 
plant  £2,00!).  l!)s.  Id.,  being  principally  in  part  payment  for  an  additional 
cooling  towtr  erected  <luring  the  year  and  now  about  to  be  put  into 
commission  ;  and  on  mains,  transformers  and  meters,  £4,033.  Os.  lOd. 
— expended  in  small  extensions  of  mains  where  such  expenditure  has  been 
fully  justified  by  the  prospective  revenue,  a.nd  also  for  the  cost  of  con- 
necting up  new  con.sumers  and  the  requisite  tran^iormers  and  meters. 
In  regard  to  the  depreciation  fund  aecouiit,  the  amoant  expended  for 
renewals  of  plant  is  £748.  Os.  8d.  ,])rinci])ally  for  the  replacement  of  one  of  our 
economisers  which  had  worked  out  its  normal  life, and  for  rebuildingoursteel 
cooling  tower.  Although  the  advertising  effect  of  our  central  showrooms  at 
Brixton  has  been  much  curtailed  through  our  inability  at  night-time  to  use 
any  attractive  lighting,  nevertheless  they  have  jiroved  of  continued  service 
to  our  consumers,  and  have  been  the  means  of  many  inquiries  for  new 
business,  a  large  percentage  of  which  produced  good  results  ;  so  that  th(! 
sales  department,  of  which  these  showrooms  formed  a  part,  had  shown 
for  the  l)a^t  year  the  very  satisfactory  profit  of  £1,733.  8s.  7d.,  against 
£1,189.  Os.  7d.  in  the  previous  year.  This  department  has  now  settled  down 
in  working, and  since  its  inauguration  has  continued  to  improve  in  efficiency. 
We  have  releas?d  further  of  o  ir  em])loyees  for  service  with  the  Colours, 
so  that  over  iO  jjcr  cent,  of  the  normal  establishment  are  now  serving 
their  country,  and  their  ])laces  have  been  temporarily  filled  in  some 
instances  by  the  introduction  of  female  labour,  which,  however,  cannot  in 
our  undertaking  be  greatly  extended  owing  to  so  mrich  of  the  work  being 
of  a  skilled  and  s])?cialiscd  nature,  and  under  these  circumstances  only 
a  very  few  of  the  remaining  men  can  be  allowed  to  leave  the  Company's 
service  without  imj)airing  its  working  efficiency.  You  will  observe  the 
j)rofit  amounts  to  £27,228.  17s.  7d.,  out  of  which  we  have  ])lace<l  to 
depreciation  fund  account  £0,248.  Os.  8d.,  thus  bringing  this  fund  n\)  to 
the  satisfactory  figure  of  £55,500,  and  after  providing  for  debenture 
interest,  am.ounting  to  £(),.500,  and  for  the  dividend  on  the  preference 
shares,  amounting  to  £1,800,  and  writing  off  £713  from  susjK-nse  account 
in  the  general  balance-sheet,  there  remains  for  further  distribution  the 
sum  of  £10,00!*.  18s.  8d.,  which  we  i)ro})ose  sh(juld  be  distributed  by  the 
liayment  of  a  dividend  of  5  per  cent,  on  the  ordinary  shares,  carrying 
forward  a  balance  of  £3,00!).  18s.  8d.  I  now  beg  to  Wove  that  the  report 
and  accounts  be  adopted. 

Mr.  J.  ^1.  HENDERSON.  M.R,  s-condcil  the  motion. 

In  re])ly  to  questions,  the  CHAIRMAN  said  that  the  Company's  a])])lica- 
tion  with  regard  to  the  asser.s'.ment.  was  very  successful,  and  it  meant  a 
reduction  of  about  £2,000  to  the  <'ompany.  The  increased  expenditure  in 
(ionncction  with  the  office  staff,  &c.,  was  onljr  a  nat  jral  increase,  which  was 
bound  to  take  place  owing  to  the  enormous  additional  amount  of  work 
which  hc/.l  been  going  on.  and  which  could  not  be  done  without  extra 
charge.  The  Director;*'  fees  always  remained  the  same  ;  they  wei-e 
£1,200  a  year  whatever  the  number  of  the  D-rectors  might  be.  The 
articles  provided  that  after  the  Company  had  earned  a  certain  amount 
of  n'.oney  or  dividend,  the  Directors  took  a  certain  percentage  of  the 
profit.  That  explained  the  reason  why  the  Directors'  remuneration  of 
£1,200  foui-  year;  ago  had  increased  to  £1,400  at  the  ])rcsent  time.  The 
i|Uestion  of  the  Directors'  rejuuneralion  had  nothing  whatever  to  do  with 
the  amount  carried  forward. 

The  motion  was  then  carried,  and  the  diviilcnds  on  the  ordinary  and 
preference  shares  were  declared. 

The  retiring  Directors,  Messrs.  Algernon  Turnor,  C.B.,  and  Mr.  F.  J. 
I^slie,  were  re-elected,  and  the  auditors,  Messrs.  Price,  Waterhouse  & 
Co.,  were  re -appointed. 


Kensington  &  Knightsbridge  Electric  Lighting  Co.  (Ltd.) 

The  ordinary  general  meeting  was  held  on  March  2,  191G,  under  the 
I^resideney  of  Col.  R.  E.  Crompton,  C.B. 

The  SECRETARY  (Mr.  G.  S.  Britton)  having  read  the  notice  convening 
the  meeting  and  the  auditors'  report, 

The  CHAIRMAN  said  :  Gentlemen,  in  my  speech  at  last  year's  meet- 
ing I  pointed  out  that  the  lighting  restrictions  and  other  economies 
caused  by  the  war  had  then  reduced  our  output  by  7i  per  cent,  and  our 
revenue  by  6^  per  cent.     This  has  been  repeated  during  the  past  year. 


There  have  been  still  more  stringent  reductions  in  lighting,  and  there 
have  been  private  economies.  This  has  resulted  in  a  further  reduction 
in  the  output  of  9  per  cent.,  representing  £5,107  in  the  money  receipt.s 
(about  7  per  cent.),  so  that  the  total  reduction  for  the  two  years  1914  and 
1915 — 18  months  of  the  war — amounted  to  nearly  1,(XXJ,000  units, 
representing  £10,355  in  money  receipts.  Against  this  the  readjustment 
of  the  discounts  we  determined  on  last  year  has  so  far  only  increased  the 
average  price  received  per  unit  by  2  per  cent. — that  is  to  say,  we  got  la<  t 
year  for  1  unit  3-35d.,  as  against  3-28d.  in  1914.  The  rcadjustmcr  i 
determined  on  by  the  Board  represented  a  much  greater  ])ercentage  in- 
crease than  this,  but  it  was  largely  in  high-pricf.d  units,  and  the  number 
of  these  sold  have  decreased,  whereas  that  of  the  low-priced  units  sold 
for  Seating  somewhat  increased.  The  Board  and  management  have 
worked  hard  at  decreasing  the  cost  of  generation  and  distribution.  Owing 
to  the  rapid  rise  in  the  ])ricc  of  Welsh  coal  used  at  the  comi)any's  works 
here  it  was  found  advisable  to  close  these  works  entirely  as  a  {^enr-rating 
centre,  and  to  take  tlie  whole  of  the  supyjly  from  the  Wood-lane  works, 
which,  you  will  remember,  is  fitted  with  the  most  up-to-flate  machi- 
nery, and,  therefore-,  ])roduces  the  Icrgcst  amount  of  electrical  energy 
for  a  given  amount  of  coal.  You  will  remember  that  we  ar  ■  practically 
two-thirds  owners  and  take  two-thirds  of  the  total  output  from  the  Wood- 
lane  works,  and  it  will  be  gratifying  to  you  to  know  that  by  the  develop- 
ment of  the  most  modern  form  of  generating  plant  and  by  the  extreme 
care  and  economy  of  the  management  the  Wood-lane  costs  have  not 
shown  the  increase  that  would  have  been  expected  owing  to  the  large 
increase  in  the  price  of  coal.  The  working,  in  fact,  has  been  very  econo- 
mical, and  you  are  to  be  congratulated  thereon.  The  accounts  show  that 
a  saving  of  about  15  per  cent,  has  Vjcen  made  on  the  repairs  to  our  plant, 
so  that  our  total  working  expenses,  including  management.  Directors"  fees, 
office,  legal  and  similar  expenses,  but  exclusive  of  dejircciation  and  renewal 
fund,  have  been  cut  down  from  £51,023  to  £48,852  this  year,  or  5.1  per 
cent.  The  Board  have  very  carefully  considered  the  amount  that  we  ought 
during  these  times  of  stress  to  ])ut  to  our  renewal  and  maintenance 
acco  int.  We  have  checked  the  figures  that  we  have  hitherto  used,  and 
found  them  to  be  somewhat  in  cxi  :>ss  of  what  is  actually  necessary  to 
maintain  the  plant  in  perfect  condition  ;  in  other  words,  wc  believe  that 
careful  valuation  will  show  that  the  jjresent  value  of  our  })lant,  not  taking 
any  credit  for  the  increase  in  the  value  of  the  copper  in  the  mains,  which 
of  it.self  is  a  very  large  figure,  is  in  excess  of  the  value  at  which  it  stands 
in  our  books  when  depreciated  by  the  figures  wc  have  been  employing. 
Under  these  circumstances  we  consider  ourselves  justified  as  a  tem- 
poi-aiy  measure  during  the  period  of  the  war  to  reduce  the  balance  of  the 
amount  placed  to  the  credit  of  the  renewal  fund  from  our  last  year's 
figures  of  £9,745,  which  wa  ■;  in  excess  of  the  figure  which  wc  ought  to  have 
charged — which  wc  belie\\--  to  be  £8,847 — and  this  year  we  have  put  in. 
the  accounts  £7,261.  As  it  is  due  to  the  cau.ses  I  have  just  mentioned, 
the  total  renewal  fund  credit  stands  at  £139,021,  which  is  considerably  in 
excess  of  what  the  figure  shcidd  have  been  in  relation  to  the  age  of  the 
company,  and  to  our  unexpired  term  up  to  the  year  1931.  This,  1  hope, 
the  shareholders  will  consider  to  be  a  satisfactory  figure.  During  the 
year  we  have  been  actively  engaged  in  contesting  the  quinquennial 
assessment  of  our  property  by  the  Borough  authorities  of  Westminster 
and  Kensington,  and  we  have  been  successful  in  obtaining  a  considerable 
reduction,  which,  however,  does  not  show  itself  in  this  year's  ac((  unt--, 
but  will  make  considerable  difference  during  each  t)f  the  five  years  over 
which  the  new  assessment  holds.  About  one-quarter  of  our  staff  and  work- 
men have  joined  H.IM.  Forces,  and  several  others  will  have  to  join  later. 
The  two  difficulties  which  have  made  the  work  of  the  staff  and  of  the  Board 
excessively  onercnis  during  the  ])ast  year  have  been  these  (|Uestions  of  loss 
of  staff"  and  of  rapid  increase  in  the  ])rice  of  coal.  The  total  sum  for  rates 
and  taxes  paid  during  the  past  year  h  as  been  increased  by  £810.  In  spite  of 
the  above  increases  the  economies  effected  have  been  so  considerable  that 
1  think  the  shareholders  may  be  congratulated  on  the  residts  as  a  whole. 
Our  reduction  of  dividend  has  been  smaller  than  that  of  other  companies, 
although  we  have  only  increased  our  price  by  2  per  cent,  to  the  public, 
whereas  most  of  the  other  companies  have  increased  their  prices  by  a 
much  higher  figure.  One  feature  of  the  year's  working  which  the  Boartl 
consider  satisfactory  is  that  the  use  of  electricity  for  heating  and  cooking 
is  steadily  increasing,  and  although  at  present  the  profit  on  the  low-priced 
units  is  small  it  will  be  considerable  and  well  worth  having  iinder 
normal  conditions  when  coal  and  labour  prices  are  at  their  normal  level. 

I  think  before  I  propose  the  adoption  of  the  report  that  I  ought  to  call 
the  attention  of  the  shareholders  to  the  tievoted  work  of  Mr.  Miller  (hear, 
hear),  who  is  not  only  the  engineer,  but  doubles  the  duties  of  managing 
director  and  of  having  supreme  charge  of  the  Wood-lane  works.  No  man 
knows  better  than  I  do — who  live  alongside  him  and  have  (.-onstant 
access  to  him  mid  his  office  -how  lu-avily  lu>  works,  and  yet  in  addition 
he  hc.s  been  able  to  give  part  of  his  time  to  the  munitions  department  for 
the  manufacture  and  supply  of  munitions.  1  have  now  only  to  move 
that  the  report  and  accounts  be  adopted. 

Sir  HENRY  W.  BLISS,  K.C.I.E.,  seconded  the  motion. 

In  reply  to  a  question,  the  CHAIRMAN  said  the  works  which  adjoined 
thit  office — the  Cheval-place  works—w- re  a  generating  station  and  a 
transforming  and  battery  station,  and  as  a  generating  station  rley  had 
closed  it,  possibly  permanently,  but  a  great  deal  would  depend  on  the 
attitude  of  Messrs.  Harrods,  who,  they  were  informed,  were  rather  sick 
of  supplying  themselves,  and  their  large  output  might  come  to  them. 
They  did  not  depend  on  that,  but  in  view  of  that  possibility  they  could  not 
dismantle  the  station.  In  regard  to  electric  cooking  there  was  great 
])rogress,  but  they  did  not  know  whether  it  was  in  cooking  or  heating. 
Rersonally  lit  had  found  that  it  was  a  great  economj- — and  it  did  appear 
to  be  so — to  use  electric  heaters  instead  of  using  fu-cs.  He  used  them,  ■ 
and  a  great  many  others  did  so.     That  was  a  matter,  however,  which  had 
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not  helped  them  much  at  present,  but  with  the  low  price  at  which  thcy 
were  producing  the  unit  now,  they  believed  that  a  substantial  j)rofit 
would  be  made  in  that  direction. 

The  MANAGING  DIRECTOR:  We  have  had  in  the  past  year  the 
largest  increase  in  heating  that  we  have  ever  had. 

The  resolution  was  carried  unanimously.  The  interim  divideml  of  :{ 
percent,  paid  for  the  half-year  ended  June  30  was  approved,  and  a  further 
divid(,'nd  of  4  per  cent,  to  be  paid  for  the  half-year  (.-ndcd  JXc.  31  la.st 
was  declared. 

The  retiring  Director,  ,Sir  Henry  W.  Bliss,  was  re-elected,  and  Messrs. 
Price,  Watcrhouse  &  Co.  were  appointed  auditors,  a  vote  of  thanks  to  the 
Chairman  and  the  Directors  terminating  the  proceedings. 


Chelsea  Electricity  Supply  Co.  (Ltd.) 

The  annual  ordinary  general  meeting  was  held  on  Wednesday,  Mr. 
W.  R.  Davies  presiding. 

The  SECRETARY  (Mr.  8.  J.  Cluer,  F.C.I.S.)  having  iva<l  the  notice 
calling  the  meeting  and  the  auditors'  report. 

The  CHAIRMAN  said:  Gentlemen,  in  moving  the  adoption  of  the 
report  and  accounts  I  can  only  voice  what  must  be  a  regret  to  us  all — 
namely,  that,  owing  to  the  class  of  demand  in  districts  like  ours  the  year's 
working  should  necessitate  a  reduction  in  the  dividend.  Some  of  the 
eom])ani(s  in  the  metropolitan  area  who  can  command  a  ])ov,-(r  load  have 
done  bitter  than  in  1914,  but  our  business,  which  is  for  domestic  and  shop 
lighting,  has  again  been  adversely  affected,  not  only  by  the  inereas'd 
lighting  restrictions  and  by  the  general  and  proper  desire  to  economise, 
but  also  by  the  fact  that  there  is  at  pres'-nt  no  London  season,  with  the 
entertainments  and  festivities  which  a  London  season  provides.  The 
units  sold  are  149,000  less,  being  3  to  4  per  (-ent.  below  those  of  the  ])re- 
vious  year  ;  but  our  low-])rie' d  power  units  show  an  inerease  of  12  per 
cent.,  and  the  reduction  in  the  .sale  of  the  higher-priced  units  is  nearly 
10  per  cent.  We  have  been  exceedingly  fortunate  in  our  fuel  expenses, 
which  show  a  reduction  of  £950.  This  is  partly  (hie  to  the  fact  that  the 
Diesel  plant  has  been  running  for  the  whole  year,  and  has  taken  the  bulk 
of  our  load,  and  that  t  lie  cost  of  oil  ha<l  not  during  the  ])eriod  under  review 
increased  in  anything  like  the  same  proportion  as  the  cost  of  coal.  It 
is  also  partly  due  to  the  fact  that  we  purchased  more  current  from  the 
Central  <  om|)any,  so  that  the  amount  wc  required  to  generate  has  been 

!)roportionately  less,  and  further,  of  course,  to  some  slight  extent,  to  our 
laving  sold  fewer  units.  Re))airs  and  maintenance  and  other  costs  are 
about  the  same  as  last  year,  but  there  are  two  other  items  on  the  expen- 
diture side  of  our  revenue  account  which  call  for  s])ceial  remark.  One 
is  that  a  special  provision  for  income  tax  of  £l,r.(K»  is  now  necessary  on 
account  of  the  high  income  tax  ;  and,  secondly,  that  we  have  ])aid  away 
£1.2(M)  to  our  men  on  military  service.  These  two  items  alone  more  than 
account  for  the  reduc(  d  distribution.  I  am  sorry  to  say  that  wc  nni.st 
not  look  forward  to  any  improvemennt,  and  we  may  even  lie  fact  d  with 
a  furl  Ik  r  reduction  of  ])rofit.  This  is  due  to  two  factors  :  First,  the  ])riee 
of  oil  has  ris-n  V(n'  considerably;  and,  secondly,  the  reduction  in  the 
denuiufl  for  eurrint  still  goi  s  on.  The  output  for  the  first  two  months 
ofthisyearshov.sareductiunof  ()Jpercent.  over  the  corresponding  ]Kriod. 
1  beg  to  move  that  the  report  of  the  directors  and  statement  of  accounts 
be  ado])ted,  and  that  the  i)ayment  of  divid(  nds  at  the  rale  of  ti  ]>•  r  cent. 
]>er  annum  on  (h(  ]n(fereiiee  share  ea]>ital  and  4  per  cent.  ])er  ainnim  on 
the  onliuary  shan-  ea))ili'|  for  th<-  year  1915  be  ajijirovc  d. 

Miijnr  \V.  !•'.  WOODS.  .1.!'.,  seenndi  d  the  motion,  which  was  carried 
unimimously. 

On  the  motion  of  the  CHAIR.MAN,  h(  eondcd  by  Mr.  H.  R.  HEETON. 
Major  W.  V.  Wfuxls.  .F.I'.,  was  n-e|((t(d  a  director  of  the  C(mn)any  ; 
and  the  au<lilors.  .Messrs.  (V)r.prr  Hrotlurs  &  Co..  w<n'  re-a]i]Miint<  d. 

A  vote  of  thanks  to  the  chairman,  the  directors  and  the  .staff  for  their 
Hervic<'8  in  the  jtast  year  terminated  the  proeei  dings. 


BOURNEMOtlTH    &     POOIE    ELECTRICITY   SUPPLY  CO.    (LTD.:      The 

I  u|iital  expeiuli'il  during  I9|5  on  iie.  oiini  c.fthi-  HoiirneiiKiit  h.  roole  and 

Hranksome.  ChriHlelniK  h  and  District,  anii  I'okesdowu  Onlers  nniount<  d 

to  £2.1174.   making   the    total   i  xpmditurr   im   iieeount    of   Ihefiv   orders 

£490. »23.     The   bulunee   from   last   aecount   nfUi    jmy  nent  of  the   final 

dividends  whs  113. s29.  niul  the  ImUnee  of  ri' venue  for  1015.  after ii<  ilueting 

geuerntion  and  distribution  costs,  nnt.  rat<-8.  «Ve..  general  <  stablishnient 

and  other  charges  and  pro]>ortion  of  salaries,  was  C3.S.HH.I.  makuig  h  total 

amount  available  for  tin-  year  of  t»2.5l4.      Dnlueliut  interest  on  lieUi* 

tun-  stock.   iVe.   (£9. JIM),   leasehold   and   sjM-ci«l  redemption  funds  and 

iutiresi   (£1.972).  and  amount   earried  to  n.serve  (I'S.tKK)).  the   balance 

available  for  distrilMilion  is  C23.I4<I.   14s.  TkI.      Dividends  <in  liu'  4\  ]Mr 

iMMit.  an«l  on  Ihi-  0  ]»er  e«>nt.  si-cond  prefen-nre  shan's  for  the  .year,  aiwl  on 

theorihnaryshan  sat  rate  of  5jx  re<nt.  |M'rnnnu;n  for  thi-  half  _\  en  r  ended 

.lune  ;M>  have  Jkmii  paid.  an<l  1  ho  din  etorsnrommeud  that  a  final  di\  ideiiti 

on  th-  or<linnry  «.harf  s  t>\  rale  of  7  ]v.  r  e«  nt.  <-  <'<r  th<   hnl(v<  ar 

ended  D'c.  31.  1915  (I.  h.s  tax)  !>:•  <leclnn  d.  ;.  r  nnt.  for"  the 

year,  and   that    the   iMilnue.-   of  £3.(it»7   K-   earru  d   (urwartl.     The   total 

ap]i|irations  n-.tiv.  .1   at    Dee.   31    la.nt    v..-.    c.piivalent   to  10,.54Sl  kw.. 

an  inenaHi'  of  HH5  kw.  for  the  _>n>ar.     Tlie  total  n\imhrr  of  units  trnld  mo'- 

4.UU1.091.    The  linrtorsofihi"Ri(hmond(Surn  v)  El-  '     '     "  Towrr 

Co.  ha>i<  drclarrd  a  dividend  of  t'l  pir  «  nt .  on  t  he  ordiUit  1 915. 
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during  t ho  jrar  the  works  ha\.   1 
having  regard  to  the  abnormal  i . 


-Thr  dirpotora'   report  siatrs   th«t 
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factorj'^  The  total  profit  amounts  to  £14,910.  8s.  Id.,  and  after  de- 
ducting administration  expenses,  mortgage  debenture  interest,  &c.,  the 
net  ])rofit  is  £7,090.  The  works  are  a  "  controlled  "  estabUshment  since 
Sept.  0,  1915.  The  amount  charged  to  profit  and  loss  in  res]>ect  of  repairs 
and  maintenance  of  buildings   plant.  &e..  is  £4,000.  14.s.  lOd. 

COUNTY  OF  LONDON  ELECTRIC  SUPPLY  CO.  (LXr.)— The  capital 
expended  during  1915  on  account  of  the  company's  London  districts 
amount<?d  to  £59,105.  13s.  Od.,  making  the  net  total  expenditure  in 
respect  of  those  districts  at  Dee.  31  last  £2,157,()54.  I5s.  81.  The  balance; 
from  last  account,  after  yjayment  of  final  dividends  em  the  preference  anel 
ordinary'  shares,  was  £12,471  Os  Cd.,  and  the  balance  from  rev'enw  account, 
after  deducting  generation  and  distribution  costs,  rents,  rateg,  taxes, 
wages,  directors'  fees,  &c.,  was  £159,639.  6s.  od.,  making  a  tc)tal  amount 
available  for  the  year  of  £172,110.  6.s.  lid.  From  which  should  Ije  de- 
ducted interest  on  first  and  second  debenture  .stock  anel  interest  on  tem- 
porary loans  (£44, .377.  17s.  Id.)  anel  amount  carried  to  reserve  for  depre- 
ciatie/n,  renewals,  &c.  (£40,000),  leaving  £87,732.  9s.  lOd.  for  distribution. 
Interim  dividends  have  been  paid  (less  tax)  as  follows  :  («)  On  6  per  cent. 
iuUy-paid  preference  shares  and  on  ordinary  shares  for  half-year  ended 
.lune  30  at  rate  of  5  per  cent.  ])er  annum.  These  interim  elividends 
absorbed  £32.02t).  Os.  lOd.,  and  left  £55,706.  9s.  The  din-etors  now 
recommend  that  a  fiirther  dividend  on  the  6  per  cent,  fully-])aid  pre- 
ference shares,  and  a  fuither  dividend  on  the  fully -])aid  ordinary  shares 
at  rate  of  9  per  cent,  per  annum  (less  tax)  be  declared  for  the  half-year 
ended  Dec.  31.  These  paj^ments  will  absorb  £41,207.  5.s.  lOd.,  and  leave 
£14.499.  .3s.  2d.  1o  be  carried  forward. 

The  applications  received  during  the  past  year  amounted  to  the  eejuiva- 
lent  of  5,360  kw.,  making  the  total  at  Dec.  31  last  60,065  kw.  ;  the  total 
units  solel  were  30,562,045,  against  28,012,741  for  1914,  an  increase  of 
2, .549, 304  units,  and  the  number  of  consumers  increased  from  24,212  to 
25,913.  Having  due  regard  to  the  hea\y  and  continued  increases  in  the 
co.st  ejf  cejal  and  other  materials,  and  to  the  mf)re  stringent  lighting 
restrictions  impo.sed  during  the  year,  together  with  other  abnormal  e-on- 
ditions  uneler  whieh  the  company  is  working,  the  directors  consider  the 
above  results  satisfactor}'.  During  the  past  year  supply  was  commenced 
in  the  Urban  District  of  Romford  under  the  Romford  and  District  Electric 
flighting  Oreler,  1913.  The  company  is  now  giving  .supply  in  bulk  under 
the  Croydon  Rural  Electric  Lighting  Order,  1905,  to  the  adjoining  dis- 
tricts of  Sutton,  Carshalton,  Wallington  and  Chcam.  The  elirectors  of 
the  Be)urnemouth  &  Poole  Electricity  Supply  Co.  have  declared  a  final 
elividend  on  the  ordinary  shares  of  that  company  at  lie  rate  of  7  jier  e^nt. 
])er  annum,  making  6  per  cent,  for  the  j'ear,  anel  the  Coatbridge  &  Airdrie 
Eketrie  Su])])ly  Co.  has  made  excellent  progress  during  the  past  year,  the 
units  sold  having  increased  from  4,678,350  units  in  1914  to  6.134,986 
units  in  1915. 

ELECTRICAL  DISTRIBUTION  OF  YORKSHIRE  (LTD).— Mr.  R.  W.  Wi*  k- 
hani  presided  at  the  meeting  last  week,  anel  saiel  that,  nejfwitlistanding 
the  increased  eost  of  supply  through  the  high  prices  of  coal,  the  lighting 
restrictions  and  other  serious  diflficulties,  the  board  considered  that  the 
residts  of  the  year's  working  were  very  satisfactory.  The  capital  ex- 
pended eluring  the  year  amountcel  to  £6,173.  but  no  fresh  capital  had  Wen 
issu(  d  during  the  year.  Commencing  with  a  small  ]irofit  in  1908,  the 
first  year  e)f  working,  cae-h  suce-eeeling  year  had  shown  a  larger  profit. 
Tliere  was  neielo,ibt  that  the  agreements  maele  with  the  \'orkshire  Elee-trie- 
Power  Co.  ffir  the  stipjily  of  energy  to  anel  for  the  management  of  the 
comi>any  had  materially  assisted  in  building  up  the  pnsent  s8tisfa<^tor>- 
state  of  aflair.s.  If  sej)aiate  generating  stations  had  Ixcn  nee'cssary  for 
each  (!istriet,  such  good  results  woukl  neit  have  been  possible,  and  the 
large  eajtital  cx]ienditure  whieh  would  then  have  been  re'ciuind  would 
have  made  a  su])i)ly  e|uitc  impe)ssible  in  many  of  the  districts  in  which 
the  residents  were  now  able  to  obtain  electric  lighting  ..t  pricics  which 
compart  d  very  favourably  with  districts  having  nnich  greater  populations. 
During  the  year  e-lectric  lighting  eiders  were  obtained  fe)r  Selby  and 
distiiel  and  for  Staidey  (Wakefield),  bringing  the-  total  of  the  ordi  rs  held 
by  the  eom|>any  to  IS.  but  no  mains  lould  Ix^  laid  in  the'se  listricts  nnt  il 
after  the  Mar. 

LANCASHIRE  UNITED  TRAMWAYS  (LTD.)— At  tlu-  met  tint-  las;  vrek 
th"  1  liiiiMium  (ilie  lion.  A'lli.u  Staniiv.  M.I'.),  in  nu-vinw  the  adoption 
of  the  re|M)rt  and  aecounis  for  1915.  referred  to  the  satisfactory  "x-  ull 
of  the  years  working,  notwithstanding  the-  inerease  in  cxjKMiditure 
cause  <l  mainly  by  the  extra  cost  of  mat^-rials.  war  l>onu«s»'s  to  employe's. 
Ac.,  anel  anu>unts  ]>aid  tode]vndentsof  nun  who  ha<l  joined  H.M.  Fo-ces. 
l.lu  men  w(  re  xer\ ing  with  theColours.  but   in  to  the  present  the  usvial 

•vice  of  car^  had  Imhu  maintained  through  the*  e  ui]>|oynunl  of  female 
1  il"..'.i.  whieh  was  )iro\iiig  satisfactory.  Since  tlu-  i-arly  days  of  tlie  wa" 
the  staff  and  employes  of  the  romi»any  haw  made  a  reaular  monthly 
contribution  to  the  funds  of  the  H*-iti8h  R»  d  Cro.^s  iSeJcioty.which  amount*  d 
to  o\Tr  £3rK>. 

METROPOLITAN  ELECTRIC  SUPPLY  CO.  (LTD.)— The  report  for  I9l.» 
•  tall  s  that  th«  »a)i:talex)x  nditure.  mIik  h  «l  the  <  rd  of  1914  smeainted  to 
IJ  I'l'S.  J5H.  17o..  has  now  ri.ich.  d  a  total  of  12.2.58.H10.  16s.  t-d..  an 
in.n  HS(  during  the  yr  ar  of  £."i0.I41.  IHs.  6d.  The  gross  re\-enue  for  the 
year  am..unt4d  to  £229. iOO.  l."-s.  Od..  compared  with  £215. .»44.  .V  9d. 
in  1914.  an  increase  e)f  £13.li.'>6.  9s.  J>d.  The  working  rxpeiims 
amounted  to  £127.149.  128.  8d.  an  inervase-  e  f  £12..').38.  8s.  Id.  The 
l»alanci>  at  credit  of  m venue  account.  Kfon-  prejviding  for  eieprc- 
is  £102.0.51.  2s.  lOd.  The  dire,  tors  have  set  a«i<le 
'  ai«  an  addition  to  the  depreciation  ind  reserve  f.inel.  whie-h, 
.•Iter  writiue  e>fT  lo!->  on  rtahsation  of  certain  invrt.tmeui*.  ne>w  aniojnls 
tiN    £337. 3oS     l.V     3d.,    carrjiftjj    to    credit    of    Art    revenue    account 
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t:7r>,nr)l.  2b.  lOd.  This  swm,  with  balaiKo  brouj^ht  forward,  interest  and 
(lividciKls  on  invcstincnts  and  other  receipts,  malvcn  a  total  of 
i;H7,088.  His.  2d.  After  <leductin<;  interest  on  debenture  stocks  and 
loans,  dividend  on  pnference  shares  and  other  charges,  there  remains 
a;.'54,!)77.  12s.  2d.  An  interini  dividend  of  Is.  ])er  shan^  (being  at  rate 
of  2  per  cent,  per  annum)  on  the  ordinaiy  share  capital,  amounting  to 
.110,000,  was  ])aid  in  A(!gunt,  1915,  and  the  directors  recommend  that  a 
fvirtlier  <lividenil  of  2s.  i)er  share  (being  at  late  of  4  per  cent.  ])er  annimi) 
on  siuli  shares  be  now  paid,  making  a  total  distribution  for  th<'  year  of  .3s. 
|)er  share,  or  3  per  cent.  This  will  leave  a  balance  of  £4,977.  12s.  2d.  to 
be  carried  forward.  During  the  year  new  cimneetions  representing  the 
equivalent  of  .59,267  25  c.p  lamps  (equal  to  1,778  kw.)  were  added  to  the 
company's  system,  making  a  tota-l  connection  at  the  end  of  the  year  of 
l,197,7fi3  laTTips.  In  October  last  the  directors  elected  Mr.  Geoffrey 
Blackwell.  Mr.  Oeiald  Alex.  Moncrieff  and  Mr.  Phillip  Debell  Tuckett  to 
seats  on  the  board.  In  Janjary  last  Lord  Avebury,  Sir  James  Pender, 
Bart.,  and  Mr.  P.  1).  Tuckett  tendered  their  resignations  as  directors, 
which  were  accepted  with  regret.  Mr.  J.  S.  Highfield  has  resigned  his 
position  aa  engineer  and  manager,  and  th(>  directors  have  appointed  him 
to  be  consulting  engineer.  They  have  appointed  C'apt.  W.  R.  Rendell  to 
be  general  manager. 

METROPOLITAN  ELECTRIC  TRAMWAYS  (LTD.)— The  revenue  for  1915 
wa.s  £513,5t)l.  After  adding  balance  brought,  forward  and  deducting  all 
expenses  (including  a  provision  of  £22,7 15  for  reconstruction  a  rd  renewals) 
the  available  balance  is  £44,275.  The  directors  recommend  that  £13,000 
be  placed  to  reserve,  £25,000  be  employed  in  paying  the  dividend  on  the 
pieference  shares  and  £4,743  in  paying  a  dividend  on  the  ordinary  shares 
at  rait  of  1  percent. fortheyear,£l, 53^ beingcari'iedforward.  Thestrike 
of  the  employe's  in  May  last  caused  an  almost  -  ntire  suspension  of  the 
services  for  13  days,  which  included  the  Whitsuntide  holidays,  and  the 
loss  in  traffic  receipts  amounted  to  £16,000.  The  output  of  the  North 
Metropolitan  Electric  Power  Supply  Co.,  in  spite  of  the  decrease  in  the 
ijumber  of  units  sui^plied  for  traction,  has  been  satisfactorily  main- 
tained ;  the  total  number  of  units  sold  during  the  year  amounted  to 
39,457,712,  compared  with  36,869,118.  Owing,  however,  to  the  abnor- 
mal increase  in  the  cost  of  fuel,  the  gross  profits  of  the  power  supply  com- 
liany  for  the  year  show  a  decrease  of  £6,340.  10s.  9d.  compared  with  1914, 

NORTHAMPTON  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— At  the  leoent 
meeting  it  was  reported  that  the  equivalent  of  31,476  32-watt  lamps  had 
been  connected  during  1915,  making  u.  total  of  223,257  32-watt  lanips. 
The  motors  connected  were  eqral  to  4,668  h.p.,  an  increase  of  733  h.p. 
The  output  had  been  5,055,64.3  units,  compared  with  3,958,700  units  in 

1914.  Depreciation  account  ha.d  been  increased  by  £6,750,  out  of  which 
£500  has  been  written  off  mains,  £664  ofE  motors,  and  £1,750  added  to 
reserve.  A  dividend  of  8  per  cent,  was  declared  on  the  ordincry  shares 
for  the  half -year,,  making  6h  per  cent,  for  the  year,  and  £3,114  was  carried 
forward. 

RUSHDEN  &  DISTRICT  ELECTRIC  SUPPLY  CO.  (LTD.)— At  the  recent 
meeting  it  was  reported  that  the  company  had  had  a  successful  year  in 

1915,  during  which  the  namber  of  consumers  rose  from  79  to  123,  and  the 
revenue  from  sales  of  carrent  from  £463  to  £1,699.  The  extensions  of 
the  generating  plant  would  be  soon  put  into  commission.  For  the  first 
proper  working  year  they  proposed  to  pay  a  dividend  of  3  per  cent. 

SOUTH  METROPOLITAN  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— Mi.  H. 

St.  .J.  Winkworth,  who  presided  at  the  meeting  last  week,  said  that  they 
hael  discontinued  the  column  for  35-watt  lamps  in  their  table,  and  sub- 
stituteel  connections  in  horsepower,  which  was  a  more  appropriate 
unit  at  present,  having  regard  to  the  large  demands  for  power  anel  the 
continual  increase  in  the  domestic  demanel  for  heating,  cooking  and  the 
working  of  labour-saving  apparatus.  During  the  year  313  new  consumers 
were  connected,  representing  3,860  h.p.,  equal  to  82,281  35-watt  lamps, 
which  included  2,313  h.p.  for  additional  bulk  supply  to  the  West  Kent 
Electric  Co.  The  new  mains  were  principally  for  giving  bulk  supply  to 
the  West  Kent  Co.,  and  for  increased  demands  fo^  power  for  works  and 
factories.  The  loss  of  revenue  occasioned  by  the  lighting  regulations  was 
estimated  at  £8,000  to  £9.000,  but  that  was  made  good  by  new  business 
and  extensions,  and  an  additional  £9,600  earned,  of  which  about  £6,000 
was  derived  from  bulk  supply  to  the  West  Kent  Company.  The  total 
units  sold  amounted  to  9,185,742,  comptxred  with  6,695,481  for  1914, 
an  increase  of  37  per  cent.,  but  the  average  price  I'ealised  was  lower  bv 
reason  of  the  bulk  supply.  An  agreement  having  been  entered  'nto  with 
W^oolwich  Borough  Council  for  reciprocal  and  bulk  supply,  an  extra  high- 
tension  main  had  been  laid,  at  their  expense,  to  connect  the  company's 
power-house  with  their  undertaking.  A  connection  with  the  company's 
power-house  had  also  been  madii  through  the  W\'st  Kent  area  with  the 
generating  station  of  Dartford  Urban  Council.  The  total  sales  in  the 
showroom  for  the  year  amounted  to  £9,256,  compared  with  £8,148,  and 
the  number  of  tiansactions  was  4,479  and  3,759  respectively.  Coal  co.st 
about  £5,700  moi'e,  duo  to  the  incvcased  output,  high  freight  and  inferior 
quality  of  some  of  the  coa!  supplied.  The  increase  in  wages  of  workmen 
(about  £800)  was  due  to  war  bonuses  and  inc:eased  output.  The  increase; 
in  repaiis  (£790)  was  mainly  on  machinery.  An  increase  of  10  jier  cent, 
in  the  charges  was  made,  commencing  after  the  end  of  the  March  quarter, 
which  had  afiorded  them  some  help  in  meeting  the  extra  expenses  due 
to  the  war.  The  total  expenditure  (£31,385)  represented  39  per  cent,  of 
the  gross  receipts,  compared  with  36  per  cent,  in  1914.  The  directors 
.  had  under  consideration  the  best  manner  of  dealing  with  the  amount 
,^  due  to  the  company  by  the  West  Kent  Co.  for  work  done  (approximately 
£30,000).  It  would  be  seen,  on  reference  to  the  table  in  the  report,  that 
the  business  generally  had  about  doubled  since  1909,  and  the  net  levenuc, 
which  was  then  £25,382,  amounted  to  £49,190  in  1915.     During  the  same  I 


period  debenture  interest  and  preferoncc  rlividcnds  had  increased  £4,74<i . 
thus  showing  a  net  increasoof  £19,068.  The  West  Kent  Co.  had  3,018  H.i'. 
connected  (again.st  773  h.p.),  with  531  consumers,  and  the  gross  revenue, 
£13,320,  and  net  revenue,  £3,051.  During  the  year  considerable  exten- 
sions, both  of  mains  and  consumers,  had  been  made,  securing  important 
power  ioatls  of  a  sub.stantial  and  durable  character.  The  bulk  of  the 
energy  had  been  taken  from  the  supply  mains  of  the  South  .Metropolitan 
Co.  As  regards  the  prospects  of  the  current  year,  it  was  veiy  difficult 
to  say  what  will  take  place  in  these  tlays,  but  their  output  at  present  was 
substantially  mo.e  than  at  the  coriesponding  period  of  last  year,  due 
mainly  to  the  increased  demand  of  the  West  Kent  (Company.  It  wa« 
difficult  to  obtain  regular  deliveries  of  coal,  and  owing  to  the  exception- 
ally high  freights  it  was  impossible  to  say  what  coal  would  cost. 

TRAMWAYS  LIGHT  «E  POWER  CO.  (LTD.)— At  the  meeting  last  week  the 
chairman  (Viscount  (.'hilston)  said  that  they  owned  the  whole  issued  loan 
and  share  capital  of  the  Derbyshire  &  Nottinghamshire  Electric  Power, 
the  Nottinghamshire  &  Derbyshire  Tramways,  the  Leamington  k  War- 
wick Electrical,  the  Leicestershire  &  Warwickshire  Electric  Power,  the 
Midland  Electric  Light  &  Power,  and  the  Cheltenham  &  District  Light 
Railway  Companies,  with  the  exception  of  a  few  hundred  yiounds'  value 
of  shares  in  one  of  the  companies.  Notwithstanding  the  war,  the  com- 
panies had  made  progress,  and,  in  fact,  progress  rather  greater  than 
indicated  by  the  accounts,  because  the  growth  of  the  b.isiness  was  largely 
eojnteracted  by  r)rogressive  increases  in  cost  of  production,  and  in  the 
lighting  and  power  companies  particularly  owing  to  the  great  increase 
in  cost  of  fuel.  The  various  undertakings  had  only  to  continue  the 
present  rate  of  earnings  to  show  a  considerable  increase  during  the  current 
year,  and  the  increase  should  continue  for  some  time  unless,  after  peace 
is  declared,  a  very  substantial  change  for  the  worse  comes  over  the  trade 
of  the  country.  The  Derbyshire  &  Nottinghamshire  Electric  Power  Co. 
developed  slowly  during  the  j^ear.  The  increased  receipts  were  rather 
more  than  offset  by  increased  costs,  the  net  receipts  being  about  the  same 
as  the  previous  year.  During  the  current  year,  however,  increased 
returns  would  be  derived  from  business  connected  last  year  too  late  to 
affect  the  returns.  The  Leicestershiie  &  V/arwickshire  Power  Co.  showed 
considerable  improvement,  and  during  the  last  few  months  of  the  year 
a  substantial  increase  in  net  earnings.  That  property  would,  judging 
by  present  results,  contribute  a  substantial  increa.se  during  the  current 
year  to  revenue.  Last  year  he  pointed  out  that  a  large  additional  revenue 
could  be  earned  from  the  money  expended  on  the  power  properties,  and 
that' statement  had  been  amply  JMstified  during  the  year,  additional  con- 
sumers having  been  connected  to  the  power  companies'  supply  mains, 
equal  to  about  £10,000  receipts  per  annum.  The  current  year  would 
show,  unless  something  very  unforeseen  occurred,  a  satisfactory  increase 
over  last  year.  Their  receipts  (in  interest,  dividends,  fees,  &c.)  amounted 
to  £30,501,  which,  together  with  the  carry  forward  of  £1,712,  made 
£32,214,  from  which  they  had  to  deduct  £1,874  general  expenses  and 
£11  016  debenture  and  loan  interest,  leaving  £19,324  available,  compared 
with  £18,329.  The  directors  propose  to  pay  the  dividend  on  the  6  per 
cent,  preference  shares  for  the  year  1915,  and  to  carry  forward  £3,348. 

WASTE  HEAT  &  GAS  EuECTKlCAL  GENERATIWG  STATIONS  (LTD.)— 

The  ])votits  eamcd  during  the  year  end;tl  .Ian.  .>1,  1916  (after  deducting 
administrationexi)en.scs)  were  £39,819,  against  £39,001  9s.  lOel.  in  p*-e\iou."^ 
year.  After  transferring  £11,000  to  reserve  and  adding  £14.212  brought 
forward,the  balance  available  was  £43,030. 10s.  Id.,  against  £40,611. 12s.3d. 
The  directors  propose  to  declare  a  dividend  at  rate  of  8  per  cent,  for  year 
(of  v/hich  an  interim  dividend  of  2i  pi-r  cent,  wa^  ])aifl  in  August  last), 
leaving  to  be  carried  forward  £17,430.  10s.  Id.,  against  £15,011.  12s.  3<l. 
The  additional  plant  which  is  to  be  installed  at  Weardale  power  station  is 
making  satisfactory  progress  at  the  manufacturers'  works,  and  the  exten- 
sions to  Grangetown  station,  which  are  in  course  of  erection,  will  (it  is 
hoped)  be  completed  during  the  next  three  or  four  months.  The  supply 
of  w  aste  heat  and  gas  and  the  output  of  electrical  energy  has  been  le:  s 
but  the  costs  are  less  by  the  smaller  amount  which  has  been  paid  to  the 
owners  of  the  colliieres  and  ironworks. 


CBTY   NOTES. 

MEMORANDA  (March  8;. — Bank  rate  5  per  cent,  (since  Aug.  8,1914). 
Consols  57|.  Consols  Pay  Day,  A;  ril  5.  Stocks  and  Share.'»  Ticket 
Days,  March  28  and  April  12.  Pay  Days,  March  29  and  April  13.  Price 
of  silver,  27d. 

BRITISH  INSULATED  &  HELSBY  CABLES  (LTD.)— The  tlireetors 
recouMuenti.  a  Kaal  tlividend  oi  10  p;'r  cent.,  making  15  ))er  cent,  for  the 
year,  together  v.ith  a  bonus  of  2i  per  cent.  ;  £98,.'>00  is  placed  to  reserves 
and  de])reciation,  and  £160,000  carried  forward,  the  latter  to  meet  duties 
for  excess  profits. 

CITY  OF  LONDON  ELECTRIC  LIGHTING  CO.  (LTD.)— The  transfer  books 
and  register  of  members  will  be  closed  from  the  Sth  to  the  2ord  inst. 
inclusive. 

DUBLIN  &  LUCAN  FLECTRIC  RAILWAY  CO.-  The  gross  receipts  for 
1915  were  £7,511.  After  providing  for  debenture  interest  the  balance 
is  £528,  which  is  to  be  carried  forw^lrd. 

,    W.  T.    HENLEY'S   TELEGRAPH   WORKS    CO.    'LTD.)— Subject  to  audit, 
the  directors  have  decided  to  recommend  a  linal  dividend  on  the  ordinary 
shares  of  10  per  cent,  (less  tax),  making  15  per  cent,  for  the  year,  and  also   * 
a  bonus  of  10s.  per  share,  less  tax. 


826 


THE  ELECTRICIAN,  MARCH  10,  1916. 


INDIA  RUBBER,  OUTTA  PERCHA  &  TELEGRAPH  WORKS  CO.  (LTD.)— 
The  holders  of  the  4  per  cent,  first  mortgage  debentures,  which  fall  due 
for  payment  at  par,  together  with  the  current  half-years  interest,  on 
25th  inst.  have  been  notified  tha.t  the  directors  intend  to  issue  in  place 
thereof  first  mortgage  debentures  to  bearer  for  £400,000  in  debentures 
of  £100  each,  bearing  interest  at  £5  per  cent,  per  annum  (payable  on 
March  25  and  8f?pt.  25)  at  the  price  of  £93  for  each  debenture.  The 
debentures  will  be  repayable  on  March  25,  1026. 

JA«ROW  &  DISTRICT  ELECTRIC  TRACTION  CO.  (LTD.)— Incl.jding 
£1,026  brought  forward  the  profit  for  1915  was  £3,937.  A  dividend  of  4 
per  cent,  is  proposed,  adding  £900  to  reserve,  and  carrying  forward  £1,040. 

MANILA  ELECTRIC  RAILROAD  &  LIGHTING  CORPN.  (LTD.)— A 
dividend  of  H  per  cent,  has  been  declared  for  the  quarter  ending  March  Ml. 

MIDLAND    ELECTRIC    CORPN.    FOR   POWER    DISTRIBUTION  (LTD.)— 

dividend  of  ."{  pc  r  cent.  (3s.  jir  r  share)  ha;,  been  dc(l<.rfd  on  tlic  ordiiiaiy 
Kharcs  for  the  ])ast  year,  £7,919  has  been  a])propriatcd  for  dc])reciati()U 
iiiid  €4,275  written  off  issic  e.\))enscs,  the  carry  forward  being  £8,932. 

MIRRLEES-WTSON  CO.  (LTD.)— .\  dividend  of  5  p?r  cent.,  Ichs  ta.\,  ha  • 
been  declared. 

NORTH  METROPOLITAN  ELECTRIC  POWER  SUPPLY  CO.  (LTD.  -  A 
divi<l<i)d  of  6  }>ci-  cent.,  togctlicr  with  a  boi.iis  <A  4  p:r  C-Ut.,  making 
10  |Kr  cent,  for  the  i)a8t  year,  i»  recommended. 

UNITED  ALKALI  CO.  (LTD.)— A  dividend  of  Is.  |)er  share  (5  per  cent.) 
has  been  declared  on  the  ordinary  shares  and  of  7h.  per  share  on  the 
j)r(fercnce  shares,  or  7  per  cent,  for  year. 


METAL  PRICES. 

Messrs.  J.  B.  Garnham  &  Sons,  132,  Upper  Thames-street,  London,  E.G.,  quote  under, 
date,  March  7,  the  following  as  the  present  basis  prices  of 


Nev/  Metals.  per  lb. 

Solid  Drawn  Brass  Tubes 17d. 

Solid  Drawn  Copper  Tubes 18Jd. 

Brazed  Copper  Tubes 13Jd. 

Brazed  Brass  Tubes 19d. 

Brass  Wire Ifcjd. 

Copper  Wire 18d. 

Rolled  Brass 16Jd. 

Brass  Sheets 16id. 

per  ton. 

Copper  Sheets    £148    0    0 

Spelter £110    0    0 


per  ton. 

English  Lead £33    0    0 

Antin^ony Nominal. 

Old  Metals.  per  ton. 

Braziery  Copper  Scrap £37    0    0 

Hollow  Pewter £120    0    0 

Black  Pewter £75    0    0 

Gun  Metal £82    0    0 

Clean  scrap  brass  and  copper, old  lei*i  and 
old  zinc  arc  not  quoted  i  n  view  of  Govern- 
ment restriction;. 


Mr.  A.  Joseph,  Earl-street,  London-road,  Southwark.  London,  S.E.,  quotes  under  date 
March  7,  t.he  following  approximate  prices  of  Scrap  Metals  :— 


per  ton. 

Aluminium  Cuttings £140    0    0 

Clean  Mixed  Brass £66    0    0 

Clftan  Cooper £90    0    0 

Braziery  Copper £84    0    0 

Gun  Metal £80    0    0 


per  ton. 

Old  Lead £27    0    0 

Tea  Lead £25    0    0 

Old  Zinc £70    0    0 

Hollow  Pewter £120    0    0 

Shaped  Black  Pewter £83    0    0 


or 


Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  :  Plumber's  Solder  (in  bar 
strip).  £80;  Commercial  Tinman's  Solder,  £1 15  ;   Blowpipe  Solder.  £120. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

What  wore  kaown  aa  "  offioial  qaotatioa.i  "  are  not  now  issued,  bu  t 
we  ((ive  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Tuesday,  Manli  7.  The  greatest  care  is  taken  in  compiling 
the  e  figurei.  but  the  difficulty  qf  verification  is  now   much  increased. 


NAME. 


Electricity  Supply. 

Bourntmouth  it  Poole  E.L.  Ord. 

tDo.    4i%  Cum.  Prof 

'Do.    6%  Cum  2nd  Pre.' 

Brompton  &  Kensington  Ord . . . . 
Do.     7%  Prel. 


Csntral  El«c.  Supp.  3.  Deb.  St 

Charing  Crois  West  End  &  City  Deb*... 

Do.    4*%PrBf 

Do.     CJrd. 

Do.    City  Prel 

C-helj«a  Elec.  Supp.  Co.  Ord 

Do.  do.  Deb 

City  of  l-ondon  El«c.  Lt.  Ord 

Do.     6%  Prel 

Do.     5%  Deb.  St 

Do.     41%  Deb» 

County  of  London  Ord 

Do.     6%  Pref 

Do.     ht  Dnb 

Do.    2nd  D*b .'......',!! 

Edmund^nn',  Elec  Supp.  4^%  D«b«... 
K"  

!■ 
L< 

Do.      I 
Metro  t^ 


TUN. 

March  7. 


-ind  KnightabridcaOrd. 


"p.  6%  Pref 

'-b» 

^  ^    -ipp.  Ord 

Do.     1st  Mort.  Dab 

Midland  El«;  Or^i    l-t  M-rt  Deb.  St 
N*wca.«tla  &         -  >^ 

Nawc«tla-V  ;)b.bl 

North  Matron,  i.tjii  l  i    i>urL'.  0%  Pral, 
Jtoujh  London  ESOrd     .....!  f!  .\7. 1 


91 

9\? 

lOA 
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83 
82 

31 
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90 

iif" 
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86S 

<»7 
75 
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99| 
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C     8. 

7    5 


4  IS    8 


5  16 
7  I 
5    0 

5  0 

4  17 

6  18 

7  2  10 

8  9     5 

5  8  I 
5  0  0 
7  10  9 
S  10  4 
5    2    6 

5  12  II 

6  14  II 

5  18    6 

6  4 

4  12 

6  0 

7  S 

son 

7     I     2 

5  0 
7  17 
5  It 

5  I 

6  0 

5  8 
t    8 

6  10 


0 
9 
0 
5  > 


DiTIDBND 

DUK. 


Mar,  Sapt 
Feb,  Aug 
Feb  Aug 
Mar.  Saot 
Mar.  Aug 

Jan,  July 

Aug,  Feb 
Jun, Dec 
Mar,  Sent 
Jan,  July 
f«b,  Aug 
Mar.  July 

iun,  Dec 
un,  Dec 
lar.  Sept 
Fab,  Au< 
Jan,  July 
Mv.  Nov 

July 
Pab.  Aur 
Jan,  July 

Jan.  July 

M«r,  Auir 

Jan.  Iiilv 

Jjn.  Jiilv 

Mar   Si»pt 

Mar.Sepl 

Apl,  Oct 

Mar,£;-I  t 


ELECTRICAL  COMPANIES'  SHARE  LK1.— Continued. 


5   8% 
5    7% 
St    3i% 
St   4i% 

1  8% 
5  7% 
5   4i% 


St 


7o 
6% 


St.  i  4% 
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10 
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St 
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St. 
St 
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St. 
St. 
St. 
St. 
St. 
St. 

I 

1 

100 

1 

5 

5 

1 

St. 
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1 
5 
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1 
1 

S», 
.0 
10 
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5 
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4i% 
4% 
4% 
5% 
J% 
4% 
4% 
1% 
3}% 
3i% 
3i% 
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4% 

41% 

6% 

4% 

4% 

4% 


14% 

6% 

6% 

15% 

3/0 

6% 

4J% 

7*% 

6% 

4% 

15% 

2/6 

4i% 

6% 


10% 

^% 

20% 
2/3 
.  4i% 
10  10% 

.|  a 

1 
1 

St. 

•oo 

St. 
St. 


4% 

7»% 

6d. 

i'k 

4% 
4% 


St.    30/0 

5>   l»% 


St 
10 


4% 
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10    10% 
5    5/0 
10    4% 
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St.  I    4% 
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10    7% 
10    :i\ 
25  13% 
'    10% 
7% 

6' 
70/ 
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10 
10 
10 

St 
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1 
St 
St 

5 

5 

St 


10% 
4% 
4t% 
8% 
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t  El  divldand  or  Intaratl, 


10    6% 

10   6"; 
100    5", 

166   6 

5    3/0 
St     5% 
10,     6/- 
St  41% 

5   5 


Electricity  Supply— co?i<. 

St.  James'  &  Pall  MallOrd 

Do.  do.  Pref 

Do.  do.  Debs 

Urban  Elec.  Supp  4i%  Db.  St 

Waste  Heat  &  C  as  Elec.  Gen.  Stations.. 
Westminster  E.S.  Corp.  Ord 

Do      4i%  Cum.  Pref 

Electric  Railways  &  Tramways. 

British  Elec.  Traction  5%  Debs 

Do.     6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord.  .. 

Do.        do.        Assented  Def.  Ord.  .. 

Do.    4i%  Pref 

Do.    4%  Deb.  St 

City  &  S.  London  Deb 

Do.     Pref.  1896    

London  Electric  Ry.  Ord 

Do.     4%  Pref 

Do.     4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do.    3t%  Pref 

Do.    3^%  Convertible  Pref 

Do.     3i%  A  Debs 

Do.     3i%  Debs 

Metropolitan  Dist  Ry.  Ord 

Do.     4%  Prior  Lien    

Do.    4i%  First  Pref 

Do.    6%  Perp.  Debs 

Do.    4%  Debs 

Do.     4%  Debs.  (1903-5) 

Do.    4%  Guar.  Stock 

Electric  Manufacturing,  &c. 

Babcock  &  V/ilcox  Ord 

Do.     e%  Pref 

Brit.  Aluminium  Ord 

Do.     Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  Insulated  &  Heisby  Ord 

Do.    6%  Cum.  Pref 

British L.M.Ericssion  Mfg.Cm.6%  Pref. 

British  Thom?on-Houston  Db 

Brit.  Westinghouse  Prei 

Do.    6%  Prior  Lien  Debs 

Do.    4%  Mort  Deb.  St 

Callender's Cable,  &c.,  Co.  Ord 

Do.    5%  Pref. 

Do.      4i%  Debs 

Dick,  Kerr  &  Co.  6%  Pref 

Edison  &  Swan  U.EIec.Lt  A.  £3  pd 

Do.     4%  Deb 

Elec.  Construction  Ord 

Do.    7%  Cum.  Pref 

Do.  4%  Debs 

General  Electric  Ord 

Do.    6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. . 

Do.      4i%  Cum.  Pref 

Do.     41%  Db 

India  Rubber,  G.  P.  ttc,  Ord 

Do.  Pref 

Do.      4%  Debs 

Telesh.  Con.  &  Main.  Co 

Do.     4%  Debs 

Vickors  Ord 

Do.     5%  Pref 

Do.     1st  Debs ' 

Do.    4i%  2nd  Debs 

Willans  &  Robinson  B.  Cum.  Pref 

Do.     1st  Mt.  Deb.  St 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.     Def.  Ord 

Commercial  Cable  4%  Dobs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  lO^o  Praf 

Direct  United  States 

Eastern  Tel.  Co.  Ord 


Do.    34%  Pref 
Do.    4%  Dobs. 


Eastern  Extension  Tel.  Co.,  4%  Debs. . . 

Do.    Ord 

Gt  Northern  TeL  Co.  with  Coup.  No.  9 

Indo-European    

Marconi's  Wirelass  Tel.  Co 

Do.     7%  Prof 

Wast  India  &  Panama  Ord 

Do.     1st  Prof 

Wastom  Telegh.  Co 

Do.     4%  Deb.  St 

Western  Union  50  yr.  Bds 

Telephones. 

•  Monte  Video  Tolephn.  Ord  

Oriental  Telephone  Ord 

Do.     Db.  St 

Tolephn.  Co.  of  Egypt  Db.  St 

United  River  Plato  Ord 

Do.    5%  Cum.  Pref 

Do.     Deb.  Stk , 

Financial  and  Investment 

Cloba  Telegh.  4i  Trust 

Do.    6%  Pf 

Mackay  Companies' Common 

Do.     $100  Prof    

Submarine  Cable  Trust  Carts 

Colonial  and  Foreign  Electric 

Adoliide  Elec.  Surply  fc"o  Piof 

Do.     5"o  Deti5 

Bombay  E  S  &T6%  Prof 

Do.     -'.'        < 
Calcutt  ,1.  Ord   

Da     ,  . 
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it  virtually  impossible  for  the  Tribunals  to  give  proper  con- 
sideration to  the  claims  of  the  married  men.     In  Parliament, 
on  public  platforms  and  at  every  recruiting  centre,  it  has  been 
stated  that  full  consideration  would  be  given  to  these  claims, 
and    in    view   of    this    we   ask,  Whither   are    we   drifting  ? 
If  we  be  at  war  because  it  suited  our  neighbour  to  disregard 
his  pledge,  is  it  not  our  duty  to  insist  that  our  own  people  keep 
to  their  pledges  ?      Or  are  we  also  going  to  earn,  and  richly  to 
deserve,  the  title  of  hypocrite  ?     Had  it  been  the  intention  of 
our  Ministers  lightly  to  treat  pledges  when  it  appeared  expe- 
dient for  them  so  to  do,  surely  it  would  have  been  better  for 
them  not  to  have  talked  nonsense  20  months  ago  about  treaties 
being  binding.     As  we  go  to  press  there  are  signs  of  weakening 
on  the  part  of  the  authorities.     AVe  hope  that  those  affected 
will  strengthen  their  positions  and  will  not  "  wait  and  see  " 
before  deciding  to   act.     The   situation   is  ludicrous  in  the 
extreme,  and  is  one  which  ought  never  to  have  arisen. 


N^OTC:  s. 


Stars  and  Lesser  Fry. 

We  have  no  intention  of  entering  into  a  discussion  as  to 
why  the  State  should  redeem  the  pledge  given  to  married  men 
by  Lord  Derby  when  voluntary  recruiting  was  at  a  low  ebb 
last  November.     Such  discussion  can  well  be  left  to  the  non- 
technical press,  but  we  must  state  that  in  our  opinion  little 
good  will  come  to  an  army  composed  of  men  who  for  the  most 
part  feel,  and  rightly  feel,  that  they  have  been  deceived.     This 
is,  obviously,  a  matter  for  the  State  to  settle.     In  reading  the 
accounts  of  indignation  meetings  held  in  various  towns  during 
the  week,  the  view  we  have  long  held  concerning  the  scandal  of 
the  starred  trades  has  been  empjiasised.     It  is  estimated  that 
there  are  700,000  young  men   in   starred  occupations,   and 
perhaps  a  total  of  over  half  a  million  single  men  who  ought  to  be 
available.     Of  the  700,000  young  men  in  starred  occupations 
in  all  likelihood  at  least  90  per  cent,  are  engaged  on  work  which 
could  be  done  equally  well  by  others.     To  regard  as  engineers 
many  of  the  young  men  engaged  in  the  manufacture  of  muni- 
tions is  to  degrade  engineering.     To  look  upon  meter-readers 
and  testers  as  indispensable  men  is  nonsensical.     This  class  of 
work  is,  essentially,  work  for  women.     During  the  past  year  it 
has  been  made  evident  that  women  can  quickly  be  trained  in 
the  unskilled  mechanical  work  which  represents  a  large  part 
of  the  labour  in  the  making  of  munitions.     Having  no  family 
ties  it  has  been  easy  for  the  single  men  to    enter   munition 
works,   whereas  the .  married   man   has   of   necessity  had   to 
remain  at  home.     We  hope  that  the  endeavour  will  be  made  to 
dislodge  those  who  deprive  our  women  of  work  it  is  their 
privilege  to  perfoim,  and  who  under  existirug  conditions  make 


Mobilise  the  Engineers. 

At  a  recent  meeting  of  one  of  the  engineering  institutions, 
after  listening  to  many  speakers,  it  occurred  to  us  that  at  some 
time  or  another  an  opportunity  must  have  pr  sented  itself 
to  most  of  these  men,  as  well  as  to  most  of  the  members 
present,  of  proving  their  engineering  worth.     To  our  know- 
ledge many  of  them  had  seized  the  opportunity  and  had  "  made 
sood."     One  of  these  davs  it  will  be  said  of  the  engineers  that 
during  the  years  1911  to^ — ■  they  forged  the  chains  which  bind 
our  Empire  together.     Without  doubt  many  of  the  men  to 
whom  we  had  been  listening  were  actually  engaged  in  making 
the  links  of  the  chains.     Nevertheless,  we  cannot  help  feeling 
that  the  desire  for  the  interchange  of  ideas  which  first  brought 
these  men  together  applie>  to-day   with  far  greater  weight, 
seeing  that  we  are  faced  with  engineering  work  not  only  of 
unparalleled  magnitude,  but  of  unparalleled  urgency.     W^rk 
which  requires  for  its  execution  the  combined  talent  of  all  our 
engineers,  and  which,  to  be  worth  while,  must  withstand  the 
test  conditions.     It  need  not  be  argued  that  the  cash  value 
of  such  talent  is  higher  than  that  we  can  afford  to  pay  the  clod- 
hopper for  his  services,  but  were  the  two  of  equal  value  we 
ought  still  to  avail  ourselves  of  the  skilled  services  of  those 
engineers  who  join  the  Forces  by  putting  them  on  engineermg 
work.     Waste  in  time  of  war  is  inevitable  :    but  it  is  as  im- 
portant to  endeavour  to  minimise  such  waste  as  it  is  for  our 
people  to  economise.     In  engineering  work  none  but  engineers 
can  minimise  waste  or  can  economise.     For  this  reason  we 
again  urge  the  State  to  mobilise  the  engineers,  or,  alternatively, 
to  call  upon  all  engineers  tp  engage  in  war  work. 


The  London  Electricity  Supply  Companies. 

It  is  gratifving  to  see  that  the  position  of  the  London  Elec- 
tricity Supply  Companies,  as  shown  by  the  annual  general 
meetings  which  are  held  at  this  time  of  year,  is  financially 
satisfactory,  considering  the  difficult  conditions  under  which 
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the  work  has  been  carried  on.  There  has  been|an  extreme 
reduction  of  street  lighting  and  a  minimum  of  society  functions, 
which  in  normal  times  bring  considerable  revenue.  Apart 
from  this  reduction  in  receipts,  the  cost  of  production  has  been 
seriously  greater  owing  to  the  high  price  of  coal ;  thus  in  the 
case  of  the  London  Electric  (Supply  Corporation,  the  cost  of 
coal  has  increased  from  about  ^d.  up  to  |d.  per  unit,  which 
is  a  very  serious  matter  for  an  undertaking,  more  particularly 
when  a  large  part  of  the  output  is  used  for  power  purposes  and 
is,  therefore,  supplied  at  a  low  figure.  In  the  case  of  the 
County  of  London  Electric  Supply  Co.,  the  cost  of  freightage 
alone  is  now  more  than  the  cost  in  pre-war  times  of  the  coal 
itself  delivered  into  the  bunkers.  Under  these  conditions  it 
is  only  natural  that  supply  engineers  should  feel  .strongly  that 
more  serious  Government  action  should  be  taken.  Never- 
theless, this  Company  has  made  very  good  headway  and  is 
supplying  in  various  directions  in  outlying  districts,  such  as 
Romford.  Sutton,  Carshalton,  Wallington,  and  Cheam.  Tliis 
is 'to  the  advantage  of  London  electricity  supply,  as  it  is  in  the 
direction  of  unification.  Jn  the  case  of  the  Kensington  & 
Knightsbridge  Electric  Lighting  Co.,  we  see  that  the  past 
year  has  given  the  largest  increase  in  heating  that  the  Company 
has  so  far  experienced.  We  notice  that  the  South  Metio- 
politan  Co.  has  done  well  in  regard  to  power  contracts,  and 
has  thus  made  up  for  the  loss  in  levenue  from  the  smaller 
amount  of  lighting.  Altogether  we  feel  that  the  Companies 
are  to  be  congratulated  upon  maintaining  their  positions  during 
a  very  difficult  time,  when  it  has  been  necessary  to  obtain 
larger  outputs  with  the  disadvantage  of  depleted  staffs. 


L.CC-  Tramways. 

From  the  detailed  accounts  of  the  London  County  Council 
tramways,  of  which  an  abstract  is  given  in  another  column,  we 
are  glad  to  see  that  the  results,  considering  the  abnormal  condi- 
tions, may  be  described  as  being  reasonably  satisfactory.  There 
is  .still  a  heavy  loss,  but  we  must  be  glad  that  it  is  not  heavier. 
The  number  of  passengers  has  considerably  increased,  and  the 
revenue,  although  not  correspondingly  higher,  is  at  lea.st  higher 
than  it  lias  been  for  some  years  ;   and  it  is  satisfactory  to  note 
that  the  receipts  per  car-mile  are  higher  than  for  the  year 
i*.M3-14,  being  the  same  as  11H2-13.     The  sum  expended  on 
war  service  allowances  amounts  to  £12.209,  which  is  a  large 
amount  for  an  undertaking  which  ha-«  never  becji  in  a  very 
flourishing  condition  ;   but  for  this  the  financial  position  would 
have  l)een  considerably  more  satisfactory.      As  it  is  there  is  a 
net  deficiency  after    meeting  all  capital  charges  of    £78,023. 
Under  the  circumstances  it  is  not  sur])rising  that  the  renewals 
fund  has  tared  very  badly.      At  March  31.   I'.Ul.  the  sum  of 
£531,311   iiad  been  inve.sted  for  this  fund.     During  the  year, 
however,  it  was  nece.s.sary  to  realise  portions  of  the  investments. 
HO  that  the  total  invested  has  now  been  reduced  to  £3'.»r).72T. 
This  fact  probably  shows  the  greatest  weakness  of  the  position, 
which  we  hope  will  be  inijjioved  during  the  present  year,  as  tlw 
curve  of  pas.seugcrs  carried  shows  a  distinct  upward  tendency. 


to  trouble  themselves,  though  faced  by  a  long  roll  of  fatalities, 
regarding  the  expulsion  from  mines  of  electricity  used  for 
power  purposes,  with  a  recommendation  that  its  place  be  taken 
by  compressed  air,  or  from  factories  and  workshops,  with  a 
proposal  that  other  forms  of  power  with  fewer  mantraps 
a.s.sociated  with  them  should  be  adopted."'  Till  we  read  our 
contemporary  we  had  always  imagined  that,  in  comparison 
with  the  fatalities  from  gas  explosions  in  mines,  the  electrical 
fatalities  were  negligibly  small.  In  comparison  with  the 
output,  the  electrical  fatalities  in  our  works  and  factories  are 
al.so  negligibly  small.  As  to  what  our  contemporary  calls  a 
"  fetish,"  we  hope  Inspectors  will  continue  to  condemn  gas 
lighting  on  trains  as  long  as  minor  accidents  become  holocausts 
due  to  its  use. 


*'  Train  Lighting  and  Uncorroborated  Evidence." 

I'NnKR  the  above  heading  the  "  .Journal  of  Gas  Lighting" 
deals  editorially  in  its  current  issue  with  the  rep»»rt  of  l^ieut.- 
Col.  I*.  G.  Von  Doxor  upon  his  inquiry  into  the  oircumstaiires 
at Irndini;  the  disastrous  railwav  accident.  <>n  the  North-Kasteui 
Urtilway  last  Dec.en\b(>r.  According  t(t  our  esteemed  con- 
temporary. "  Following  precedent,  ga.n  lighting  on  trains  is 
again  condemned,  and  electric,  lighting  is  recommended.  This 
w»rt  of  thing  .  .  .  i.s  becoming  quite  a  fetish  with  the  Railway 
Inspectors  of  the  l^oard  of  Trade,  while  the  Inspectors  engajjed 
in  the  work  of  othci  Government  departments  do  not  appear 


Education  and  Labour. — A  manifesto  has  been  issued  by 

the  l^ntish  Workers"  National  League  calling,  among  other 
things,  for  educational  reform,  .so  as  to  give  greater  technical 
efficiency  combined  with  a  more  popular  access  to  knowledge. 
The 'manifesto  is  signed  by  a  number  of  Labour  members  of 
Parliament. 

Kyoto  Imperial  "University. — We  have  received  severa 
memoirs  of  this  college  of  science.  These  deal  with  "  Stereo- 
chemistry "'  and  the  "Systems:  Sodium  Sulphate-Sodium 
Chromate-Water."  '"  On  the  Geometry  of  Somas  in  Elliptic 
Space  "'  and  other  Papers  deal  with  metallographical  research. 
All  are  beautifully  printed  in  English  or  German,  and  are  of  a 
very  high  standard. 

On  the  Electrical  Capacity  of  Approximate  Spheres  and 
Cylinders. — In  the  current  issue  of  the  "Philosophical  Maga- 
zine. '  Lord  Rayleigh  discusses  this  question.  It  is  pointed 
out  that  there  is  an  important  difference  between  the  two  cases. 
The  capacity  of  a  sphere  in  the  open  is  finite  and  equal  to  its 
radius,  whereas  when  we  come  to  the  cylinder,  supposed  to  be 
entirely  isolated,  we  have  to  recognise  that  the  capacity  per 
unit  length  is  infinitely  small.  The  author  deduces  formulae 
to  meet  the  two  cases. 

Flow  of  Air  Through  Nozzles.  -Capt.  Thos.  B.  Morley, 
B.Sc,  deals  with  this  question  in  a  Paper  read  recently  before 
the  Institution  of  Mechanical  Engineers.  In  the  first  portion 
of  the  Paper  various  fonns  of  nozzles  are  compared  as  regards 
their  effectiveness  for  producing]  jets  of  air  having  as  high 
a  mean  velocity  as  possible.  It  was  found  that  iiozzles  having 
a  ra])id  taper  were  much  less  effective  than  those  in  which  the 
taper  was  gradual,  and  the  best  results  were  obtained  with 
nozzles  shorter  than  the  length  calculated  from  theory.  The 
reaction  of  jets  on  a  flat  plate  were  compared,  the  stream  lines 
of  air  flowing  into  the  jet  being  observed  by  means  «»f  fine 
threads,  or  smoke.  The  results  obtained  showed  that  the 
expansion  was  complete  at,  or  extremely  near,  the  nozzle. 

Electromotive  Forces.  In  a  Paper  read  before  the  American 
Klectroi  hemual  Society  Mr.  W.  I).  Bancroft  discus.<4es  the 
theory  of  the  voltaic  cell.  He  points  out  that  the  proper 
starting  point  is  van't  Hoff"s  formula  for  the  reaction  isotherm, 
lie  uses  the  formula, 

RT 

where  ^p^  refers  to  the  substances  which  are  consumed  during 
the  reaction  and  — /Jj  to  the  substances  which  are  fonned.  It 
is  suggested  that  Nenist's  work  .should  be  used  as  an  intn>- 
<luction.  after  which  the  van"t  Hoff  equation  shotild  be  deduced 
and  applied  to  all  casevS.  In  the  discussion  which  followed  the 
Pai>er  there  seemed  to  be  general  agreement  that  hypothetical 
solution  pressures,  osmotic  pressure  and  other  "  aids  were 
more  ronfusint;  than  heljiful. 

New  Electric-Resistor  MateriaL— .\cconling  to  '*  Metal- 
birgical  and  Chemical  Engineering."  an  alloy  of  nickel,  copper 
and  chnuuium  to  be  used  for  electrical  resistors  ha*  recently 
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been  patented.  The  alloy  is  said  to  combine  high  resistivity 
with  low  temperature-coefficient  of  resistance.  The  pro- 
portion of  nickel  used  is  large,  compared  to  the  copper  and 
chromium,  and  an  alloy  which  has  been  found  to  give  good 
results  consists  of  the  following  :  85  parts  nickel  to  15  parts 
copper,  with  20  parts  chromium  to  100  parts  of  nickel  and 
copper.  This  alloy  has  a  resistivity  of  113  microhms  per 
centimetre  cube  at  20°C.,  and  at  this  temperature  has  a  tem- 
perature coefficient  of  0-000078  ohm  per  degree  Centigrade 
per  ohm.  The  copper  increases  the  resistivity  up  to  a  certain 
point  and  the  chromium  is  said  to  efiect  a  reduction  in  the 
temperature-coefficient. 

Upkeep  of  Miners'  Cap  Lamps. — The  "  Coal  Age  "  recently 
referred  to  the  cost  of  upkeep  of  miners'  electric  cap  lamps. 
The  principal  items  of  repair  in  the  installation  at  Crows  Nest 
mine,  near  Greensburg,  Pennsylvania,  where  250  of  these  are 
in  use,  are  bulbs  and  cables.  In  six  months  the  lamps  were 
burned  for  34,419  lamp  shifts.  The  cost  of  spare  parts  and 
acid  consumed  was  £83.  10s.,  of  which  £17.  4s.  was  for  break- 
ages. The  United  States  Bureau  of  Mines  requires  that  the 
average  life  of  lamp  bulbs  be  not  less  than  300  hours  for  primary 
and  acid  storage  batteries,  and  not  less  than  200  hours  for 
storage  batteries  using  an  alkaline  solution.  At  Crows  Nest 
the  results  gave  627  burning  hours  per  bulb.  The  weak  point 
in  electric  cap  lamp  installations  is  the  cable.  This  cable  is 
bent  on  the  miner's  back  about  7,000  times  during  the  shift. 
Regarding  tending  charges  one  man  can  handle  150  electric 
safety  cap  lamps  and  give  satisfaction,  or  300  lamps  can  be 
tended  by  one  lamp  master  and  his  assistant. 

Wave-length    for   Thin    Straight    Conductor. — In    the 

"  Philosophical  Magazine  "  Prof.  J.  A.  Pollock,  D.Sc,  in  a 
Paper  on  "  The  Wave-length  of  the  Electrical  Vibration 
Associated  with  a  Thin  Straight  Terminated  Conductor," 
discusses  this  question.  Abrahams  and  other  writers  have 
concluded  that  the  wave-length  of  the  disturbance  in  free  ether 
due  to  the  gravest  electrical  vibration  in  such  conductors  is  to 
a  first  approximation  twice  the  length  of  the  rod.  Tak- 
ing Abrahams'    second   approximation,  viz.,  X—2l{l-\-5-6e-), 

where     -=4   loge(//6),   and    b    is    half    the     minor   axis    of 

the  ellipsoid  of  revolution,  he  calculates  the  value  of  2 
for  different  lengths  of  oscillators  used  by  different  experi- 
menters. The  results  of  the  calculation  are  compared  with 
the  observed  values,  and  show  a  close  agreement.  This  sup- 
ports Lord  Rayleigh's  contention,  viz.,  "  That  the  difference 
between  the  half  wave  length  of  the  gravest  vibration  and  the 
length  I  of  the  rod  (of  uniform  section)  tends  to  vanish  rela- 
tively when  the  section  is  reduced  without  limit." 

Wiring  Rules  of  the  I.E.E.— The  seventh  edition  of  "The 
"Wiring Rules  of  the  Institution  of  Electrical  Engineers"  has  just 
been  issued.  The  alterations  that  have  been  made  are  largely 
matters  of  detail,  but  the  following  points  may  be  noted  :  The 
clause  relating  to  gas  pipes  is  strengthened,  and  combined  gas 
and  electric  fittings  are  not  to  be  used.  If  gas  fittings  are 
adapted  they  must  be  entirely  disconnected  from  the  gas 
piping.  The  test  for  cables  has  been  somewhat  modified.  A 
pressure  of  1,000  volts  for  half  an  hour  is  stipulated  for  250- 
volt  cables,  but  this  is  increased  to  2,500  volts  for  650-volt 
cables.  These  grades  of  cable  are  defined  by  the  radial  thick- 
ness of  dielectric  and  the  insulation  resistance.  The  testing 
current  is  to  be  alternating  at  a  frequency  of  50-100,  and  the 
alternator  must  have  an  output  of  not  less  than  5  kw.  Some 
modification  has  been  made  in  the  specification  of  fiexibles,  and 
bunching  in  wood  casing  is  allowed  to  a  larger  extent.  In 
regard  to  lead-covered  conductors,  these  must  be  exposed  to 
view  ;  but  it  is  not  clear  whether  this  clause  covers  Henley's 
special  system.  Switches  having  handles  projecting  from  an 
open  slot  in  the  cover  are  now  barred.  Definite  distinguishing 
colours  are  recommended  for  positive,  negative  and  neutral 
conductors,  and  for  three-phase  conductors.  A.  clause  has 
been  introduced  admitting  the  use  of  uncased  conductors 
protected  by  tough  rubber  compound  ;  this  doubtless  has 
reference  to  the  well-known  C.T.S.  cables. 


Hele-Shaw  Transmission  Gear.— A  fully  illu.strated  de- 
scription was  given  in  a  recent  issue  of  "  Engineering  "  of  a 
30-ton  traverser  by  Stothert  and  Pitt,  fitted  with  the  Hele- 
Shaw  transmission  gear.  This  gear  consists  of  an  oil-pump 
driven  by  a  50  b.h.p.,  three-phase,  25-cycle  induction  motor, 
and  three  oil-motors  driven  by  the  oil-pump.  Two  of  these 
oil-motors  are  required  for  the  traverser  and  one  for  operating 
the  capstan-head  by  means  of  which  wagons  are  hauled  on  or 
off  the  traversing  carriages.  The  oil-motors  are  governed  by 
regulating  the  pump  capacity ;  change-over  valves,  non- 
return valves  and  safety  valves  being  also  provided.  An 
electrically-operated  emergency  brake  is  fitted  to  each  axle- 
shaft  and  is  operated  by  means  of  a  switch  interlocked  with  the 
controller,  sq  that  the  brakes  cannot  be  applied  unless  the 
controller-handle  is  in  the  "'  off  "  position.  Current  is  applied 
to  the  motor  from  overhead  wires,  through  trolley  collectors 
mounted  on  a  tower  at  one  end  of  the  locomotive.  The 
traverser  was  specified  to  be  capable  of  an  average  speed  in 
either  direction  of  300  ft.  per  minute  measured  over  a  length  of 
track  of  220  ft.  when  propelling  or  hauling  one  of  the  traversing 
carriages  carrying  a  loaded  wagon  weighing  30  tons.  The  accele- 
ration when  starting  under  such  conditions  is  0-5  ft.  per  second 
per  second,  so  that  a  maximum  speed  of  440  ft.  per  minute  is 
reached  in  15  seconds.  Under  normal  conditions  the  capstan 
head  is  capable  of  exerting  a  rope-pull  of  750  lb.  at  a  speed  of 
300  ft.  per  minute,  and  this  figure  can  be  increased  to  2,000  lb. 
The  traverser  has  to  serve  any  one  of  eight  sidings,  and 
fearing  that  with  any  form  of  three-phase  motor  drive  much 
time  would  be  lost,  Mr.  R.  T.  Smith,  the  electrical  engineer  of 
the  Great  Western  Railway  Co.,  decided  to  adopt  the  Hele- 
Shaw  hydraulic  transmission  gear  for  communicating  the 
drive  from  the  motor  to  the  wheels.  This  arrangement  has 
proved  most  successful  and  the  ease  with  which  the  traverser 
can  be  accelerated  or  retarded,  speeded  up  or  reversed  is  said 
to  be  very  remarkable.  Working  drawings  of  the  Hele-Shaw 
gear  are  given,  and  the  article  also  includes  the  record  of  a 
series  of  tests. 

A  Commonwealth  Institute  of  Science  and  Industry. — 

The  report  of  a  Committee  appointed  in  consequence  of  a 
motion  passed  at  a  Conference  convened  by  the  Prime  Minister 
of  the    Commonwealth   of  Australia,   has   been  issued.     An 
advisory  committee  was  appointed  to  formulate  proposals  to 
the  Government  regarding  the  establishment  of  a  Common- 
wealth Bureau  of  Science  and  Industry. 

This  Committee  includes  representatives  of  commerce  and  manu- 
facture as  well  as  of  science,  and  State  departments.  The  report  of  the 
Committee,  of  which  we  give  an  abstract  below,  has,  we  understand,  the 
approval  of  the  Federal  Government,  and  on  the  Prime  Ministers 
return  to  Australia  from  this  countiy,  a  bill  will  probably  be  laid  before 
the  Federal  Parliament  to  give  effect  to  their  recommendations. 

The  recommendations  suggeft  the  estabhshment  of  a  Commonwealth 
Institute  of  Science  and  Indust/y.  This  Institute  is  for  the  ]nu-pose  of 
industrial  research,  establishment  of  a  bureau  for  the  purpose  of  distribut- 
ing scientific  information  amongst  the  industries,  the  establishment  of 
national  laboratories,  and  their  control  and  administration :  to  utdise 
immediately  the  present  Institutions.  To  make  recommendations  from 
time  to  time  regarding  the  establishment  or  development  of  sjiecial 
departments,  and  to  award  studentships  and  fellowships  :  to  direct 
attention  to  new  industries  and  to  keep  in  touch  with  Government 
departments,  and  scientific  and  learned  Societies. 

The  prevention  of  overlapping  is  referred  to,  and  steps  to  be  taken  to 
increase  the  numbers  of  those  capable  of  research.  The  Committee 
do  not  wish  to  interfere  with  the  present  Government  laboratory,  but  new' 
laboratories  specially  created  for  research  purposes  should  be  controlled 
by  the  Institute.  Recommendations  regarding  the  constitution  of  the 
Institute  were  made,  viz.  :  An  Advisory  Council  of  nine  members  repre- 
senting science  and  the  princi])al  primary  industries  is  suggested;  that 
these  be  appointed  by  the  Governor-General  in  Council.  That  three 
directors  be  appointed,  these  directors  being  e.v  officio  members  of  the 
Council,  one  of  these  directors  to  be  a  business  man,  tlie  other  two 
scientific.  Regarding  any  discoveries  made  by  any  of  the  workers 
employed  by  the  Institute,  these  to  be  used  to  the  public  advantage. 
Bonuses  to  be  paid  to  successful  discoverers,  or  inventors.  That  the 
Institute  charge  fees.  Further  the  work  of  technical  colleges  and  trade 
schools  throughout  Australia  be  co-ordinated,  and  attention  given  to  the 
stu<ly  of  modern  and  Oriental  languages.  Pending  the  establishment  of 
the  institute,  an  Advisory  Council  be  appointed  to  initiate  researches  in 
connection  with  industry,  and  collection  of  scientific  information;  also 
that  bodies  representative  of  trade,  and  others,  make  recommendations 
regarding  industrial  research.  A  series  of  problems  requiring  solution 
are  suggested  b}  the  Committee,  and  a  recommendation  that  funds  be 
placed  at  the  disposal  of  the  Committee  for  these  purposes. 
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Louis  Duncan. — We  regret  to  note  the  death  at  the  earh-  age  of 
53  years  of  Prof.  L.  Duncan,  formerly  associate  professor  of  Api^lied 
Electricity  at  Johns  Hopkins  University,  and   Head  of  the  Depart- 
ment of  Electrical  Engineering  at  the  Massachusetts    Institute  of 
Technology.     Prof.  Duncan  was  twice  President  of  the  American 
Institute  of  Electrical  Engineers.     He  obtained  his  technical  training 
at  Johns    Hopkins  University  under  the  late  Prof.  Rowland,  and 
Avorked  with  him  on  the  determination  of  the  ohm,  which  still  remains 
a  fine  piece  of  research  work  having  imjjortant  jiractical  results.     He 
possessed  in  a  very  high  degree  originality  in  attacking  engineering 
problems,  and  routine  was  distasteful  to  him.     He  early  specialised 
in  electric  railway  work,  collaborating  with  i\  J.  Sprague,  and  caixy- 
ing  out  experiments  at  Richmond,  Va.     His  work  has  left  a  strong 
impression   on   efectric   railway   development,    particularh'^   in    the 
middle  west  of   the  United  States,  Avhere  his  activity  was  con- 
spicuously shown.     Later  he  was  often  engaged  as  a  patent  expert, 
and  his  work  in  this  direction  was  characterised  by  the  same  direct- 
ness as  his  engineering.     He  wrote  on  Electrical  Traction  for  the 
"  Encyclopaedia  Britannica,"  and  was  also  employed  as  consulting 
engineer  during  the  electrification  of  New  York's  transit  system. 
Amongst  his  students  his  ins])iration  will  be  affectionately  remem- 
bered, and  his  professional  career  was  a  fine  example  at  a  time  when 
there  were  suspicions  of  it  yielding  here,  and  there,  under  commercial 
im])ortunity. 

C.  W.  Fairweather. — The  death  of  Mr.  C.  W.  Faiiweather,  con- 
sulting engineer,  took  place  at  his  residence  at  Haydon  Bridge, 
near  Newcastle,  on  Tue.sday.  Mr.  Fairweather  was  for  some 
years  associated  with  Messrs.  Ernest  Scott  &  Mountain,  and,  subse- 
quently, became  a  consulting  electrical  engineer.  He  acted  for 
various  large  enterprises  in  Newcastle  and  the  district,  including 
several  collieries.  He  was  one  of  the  joint  founders  of  the  Northern 
Counties  Electricity  Supply  Co. 


PERSONAL. 


Sir  George  Greenhill.  F.R.S.,  and  Mr.  Charles  Bright,  F.R.S.E., 
M.Inst.C.E.,  desire  it  to  be  known  that  they  have  requested  their 
names  to  be  withdrawn  from  the  J^xecutive  Committee  of  the 
Aeronautical  Institute. 

The  President  of  the  Board  of  Trade  has  appointed  ^Ir.  E.  G. 
Moggridge,  Assistant  Secretary,  Marine  De[)artvnent,  to  be  Assistant 
Secretary,  Railway  Department,  in  |)lace  of  Mr.  W.  F.  :Marwood. 
who  has  been  appointed  Second  Secretary  to  the  Board  ;  Mr.  ('. 
Hij)Wood  becomes  Assistant  Secretary  in  the  Marine  Department, 
in  place  of  Mr.  Moggridge. 

Mr.  W.  A.  Scott,  A.M.LE.E.,  works  manager  of  Bruce  Peebles  & 
Co.  (Ltd.),  Edinburgh,  was  married  on  the  Dth  inst.  to  Aie.xandrina, 
second  daughter  of  Mr.  Alex.  Mann,  Edinburgh.  A  few  days  prior 
to  the  wedding  Mr.  Scott  was  jHcscnted  with  a  handsome  canteen  of 
cutlery  and  a  silver  cigarette  ca.se  by  his  many  friends  amongst  the 
workmen  and  staft. 

Mr.  J.  \V.  Dugdale,  tramways  manager  to  Oldliam  Coriwration, 
has  resigned  his  position. 

Honour  for  Bravkry. — It  is  now offuially announced  that  Tcmj). 
Lieut.  Algernon  C.  Sparks,  R.E.  (son  of  the  President  of  the  Insti- 
tution of  Klectricnl  Engineers)  lu'.s  been  awarded  tlie  Military  Cro.ss 
for  cdnsincuons  bn-.very  and  initiative  when  taking  part  in  a  raid  on 
the  enemv's  trenches. 


INSTITUTIONS  AND  SOCIETIES. 


or  controlled  by  citizens  of  those  enemy  nations  shall  automaticallj-  cease 
to  be  a  member. 

2.  That  the  chairman,  hon.  secretarj*  and  another  attend  the  general 
meeting  to  be  held  in  London  to  support  the  terms  of  the  foregoing 

resolution. 

Croydon  Wireless  Society. — At  the  meeting  of  the  above  society 
held  on  the  10th  inst.,  ]Mr.  E.  H.  Pollett.  B.Sc,  gave  a  lecture  and 
demonstration  on  electric  welding.  The  methods  of  welding 
electrically  ma\-  be  diA-ided' into  tAvo  classes — resistance  welding  and 
arc  weldmg.  Of  "  resistance "  methods  in  commercial  use  the 
■  Thomson  ""  process,  in  which  the  heavy  current  necessary  is  ob- 
tamed  by  means  of  a  specially-designed  alternating-current  trans- 
former, having  a  secondary  frequenth'  of  one  "  turn  "  only,  the 
circuit  of  which  Ls  completed  through  the  Aveld,  was  described. 
In  the  "  electro-percussive  "  S3-stem  one  member  to  be  welded  is 
fixed,  and  the  other  is  held  in  a  jaw  which  may  be  allowed  to  drop  "so 
that  the  members  come  together  with  considerable  impact.  They 
are  connected  to  the  poles  of  a  large  charged  condenser,  the  explo- 
sive discharge  of  which  produces  a  current  of  sufficient  intensity  to 
perform  the  weld.  In  '"  arc  "  welding  the  arc  may  be  struck  between 
the  work  to  be  welded  and  a  separate  carbon  electrode,  or  between 
two  carbon  electrodes,  in  either  case  filling  metal  being  fed  in  exter- 
nally. In  an  alternative  method  the  filling  itself  forms  an  electrode, 
the  work  constituting  the  opposite  pole. 

Institute  of  Industry. — As  mentioned  in  our  issue  of  the  2oth  ult., 
a  Coaimittee  was  recently  appointed  to. meet  trade  representatives 
with  a  Adew  to  forming  a  strong  central  organisation.  The  names 
of  the  Committee  Avere  given  in  our  issue  referred  to  above.  The 
Committee  haA^e  conAened  a  meeting  to  be  held  at  .the  SaA"OA'  Hotel  on 
Thursday,  the  30th inst., at  2:30  p.m., with  a  view  to  furthering  these 
objects. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  March  17th  (to-day). 

iNSTniTiox  OF  Mechanical  Engineees. 
6  p.m.     At  the  Institution  of  Civil  Engineers.  Great  Geoi^e-street, 
S.W.     Paper  by  Sec.  Lieut.  R.  W.   Kenning.  R.E..  B.Sc..  on 
"  The  Composition  of  the  Exhaust  from  Liquid  Fuel  Engines." 

Electro-Harmonic  Societv. 
S  p.m.     At  tlie  Tlolborn  Rcstam-ant.     Smokmg  Concert. 

SATUBDAY,  March  18th. 

Royal  iNsmiTioN. 
■3  p.m.     I>?cture  by  Prof.  Sir  J.  J.  Thomson,  F.R.S.,  on  "  Radiations 
•  from  Atoms  and  Electrons.'     (Lecture  II.) 

TUESDAY,  March  21st 

Manchester  Section,  Institution  of  Electrical  Engineers. 
7:30  p.m.     At  the  Engineers'  Club.  Albert  Square.     Paper  by  Mr. 
N.   W.   Storer.  on   •"  The   Possibilities  in  the  Design  of  Con- 
tinuous Current  Traction  Motors." 

THURSDAY,  March  23rd 

Royal  iNSTrriTiON. 
3  p.m.     At  Albemarle-street,  W.     I.«cturc   by    Prof.    H.    E.  Arm 
strong   on  "  Organic  Cheniistrj'  in  War."     (Lecture  IL) 
FRIDAY.SMarch  24th. 

Physical  Society. 
6  p.m.  At  the  Imi)erial  College  of  Science.  South  Kensington. 
Papers  on  "  A  New  Method  of  Determining  bmic  Velocities." 
bv  Mrs.  Orifliths  ;  "  .\n  E.xplanation  of  the  Miiiration  of  Ions." 
by  S.  W.  J.  Smith.  M..\..  D.S--..  FH.S.  ;  and  "A  Method  of 
Exhibiting  the  Veloeities  of  Iodine  Ions  in  Solution,"  bv  S.  W.  J. 
Smith,  M.A.,  D.Sc,  F.R.S. 


Dublin  Section  of  the  Institution  of  Electrical  Engineers.-  At  a 

largely  alten(Ud  general  niectuig  of  this  Sc(  thin  iield  at  tlic  Royal 
College  of  Science,  l)ul)lin.  on  Friday,  10th  instant,  the  following 
resolutions  wcn<  pjis,sed  :  — 

I.  Tliat  tlie  meeting  is  of  opinion  thiU  tlie  uuMubership  of  this  Institu- 
tion of  liny  riti/.en,  born  of  alien  enemy  pan-nlnge  nnturnli.'»ed  or  not 
nnlurniised.  shidl  fortl\\vitl\  cense,  and  that  nfter  the  termination  of  tlie 
Aviir  no  such  citi/.en  shall  be  ehiiibie  for  nunilHTship  :  and.  further,  that 
any  citi/cn  of  the  Kiiq>ire  or  allied  or  neutral  nations,  tioiiitf  a  nienilM-r 
of  any  grade  of  this  Institution,  who  Iwcomes  an  njtcnt  for  a  Hrni  owni'if 


ENGINEERING  INSTITUTIONS    VOLUNTEER   TRAINING  CORPS. 
Otliccr  Coniiniinding.  Lt.-Col.  < '.  P.  ('i.\\,  \.l). 
Orders  for  week  commencing  March  2t)th.  l'.U6  : — 
Drills  :  (\:2r,  to  T:2."i.  7:2.")  to  S:2.5. 
Monday.  Maiuii  2(»th.    -Sections  1  and  2  Technical:    Sections  ^  and  4, 

I..ashing  and  Trestle  Bridging.     Signalling  (^lass  and  Recruits. 
Tuesday.  March  21st. — School  of  Arms.  tvO  to  7:0  p.in. 
Tliursday.  .Marcli  23rd. — Shooting  for  Solutions  1  and  2  and  SigmilliiVt 

Class. 
Kriday,  March  24th.— Sections  3   and   4.  Toehnical :    Soctioiis  1  and  2, 

L'l.shings  and  Trestle  Bridgini;.     Sijjnallinc  Class  and  Recruits. 
Saturday.  March  2.")th. -'-Uniform  Parade  at  2:4.')  p.m. 

Attendance  is  specially  desired  for  all  meml>ers  on  SatunUy.  .March 
2.">tli,  as  it  is  proposed  to  hold  Battalion  Drill. 

Sections  for  Technical    J'arade  at    Head(piarters.    I>indon    Electrical 
Kiij^iiieers.  4<).  Hciii-nt  stn^et.  S.W. 

Sections  for  Siiooting  Parade  at  Miniature  Ranges. 
I'nless  otherwise  ordered,  all  parados  at  (liostcr  House. 
Mcnilvrs  who  have  not  yet  been  nuasnreil  for  uniforms  must  call  on 
Samuel  Hros..  Ludgato-hill.  E.C..  as  so«>u  as  possible. 
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CONTINUOUS-CURRENT  RAILWAY  MOTORS.* 

15Y   ERNEST   V.    I'ANNELL. 

Summary. — ^The  Paper  is  intended  to  cover  some  interesting  features 
in  the  design  of  continuous-current  motors  for  traction  purposes. 
Weights  and  dimensions,  speed  and  tractive  effort  are  discussed,  as 
well  as  coramutating  poles  and  field-control  motors.  The  question  of 
rating  and  ventilation,  and  the  effect  of  the  latter  on  outputs,  is  con- 
sidered. The  effect  of  commutating  poles  on  the  voltage  rating  is  dealt 
with,  and  the  limitations  of  the  design  in  various  directions  are  clearly 
indicated.  The  ultimate  conclusion  is  reached  that  the  higher  voltage 
motor  heeds  to  be  designed  for  a  stronger  field  and  weaker  armature. 
The  main  features  of  present-day  design  are  set  forth. 


\ 


Introductory. 

In  an  introductory  note  reference  is  made  to  recent  progress,  and 
throughout  the  Paper  the  following  assumptions  apply  :  (a)  The 
rated  output  is  the  power  delivered  through  the  gears  according  to 
the  standard  one-hour  basis  of  rating.  (6)  Power  throughout  the 
Paper  is  defined  in  kilowatts,  the.  horse-i^ower  unit  for  motor  rating 
being  considered  obsolete,  [c]  Voltage,  except  where  otherwise 
specified,  is  assumed  to  be  600.  {d)  Rated  speed  or  rated  current  is 
the  sjieed  or  current  corresponding  to  the  rated  output,  (e)  The 
object  of  the  Paper  being  to  consider  general  tendencies  in  design, 
the  curves  and  tables  should  be  regarded  as  representative  of  such 
tendencies  rather  than  of  precise  quantities. 

Weights  and  Dimensions. — In  the  last  few  years,  owing  partly  to  the 
competition  of  the  alternating-current  motor,  but  more  to  the  wide- 
spread demand  for  increased  economy  in  all  branches  of  engineering 
work,  considerable  improvements  have  been  effected  in  the  design 
of  the  traction  motor.  Curves  showing  the  weights  of  motor  and 
gearing  and  rated  output  then  follow  in  the  Paper. 

The  figures  below  are  of  interest  as  showing  the  weights  of  two 
motors  of  identically  the  same  rated  output  at  500  volts.  The  GE  74 
machine  was,  however,  introduced  in  1904  and  the  GE  201  in  1910. 

Type  of  motor  GE  74        GE  201 

Rated  kilowatts    48           48 

Weight— motor  without  gears    3,119  1b 2,3851b. 

„         armature  and  pinion    8451b 6391b. 

gears 2401b 2201b. 

„         gear  case    1751b 1301b. 

„         motor  and  gears  complete.  3,5341b 2,7351b. 

,,         per  kw.  rated  output  74           57 

This  reduction  of  nearly  800  lb.  in  weight  has  been  secured  partly 
by  the  increase  of  rated  speed  made  possible  by  the  adoption  of  com- 
mutating poles,  but  to  a  greater  extent  by  the  use  of  more  carefully 
chosen  material  of  higher  weight  efficiency  and  a  ventilated  structure. 

A  comparison  is  then  given  of  prices  and  weights  of  motors  as 
alternative  arrangements  for  a  train.  The  question  of  linear  dimen- 
sions is  next  discussed,  and  it  is  found  that  the  limitations  are  of  even 
more  strict  a  nature  than  those  governing  the  weight.  Output  and 
dimensions  of  armature  are  dealt  with. 

Speed  and  Tractive  Effort. — Railway  motors,  being  invariably 
series  wound,  attain  high  rotational  speeds  at  light  loads.  The  free- 
running  speed  in  service  usually  coincides  with  about  one-third  the 
rated  load,  and  is  nearly  double  the  rated  speed.  In  other  words,  a 
motor  having  an  armature  diameter  of  20  in.  and  a  rated  load  speed 
of  600  revs,  per  min.  would  attain  a  rotational  speed  of  about  1,000 
revs,  per  min.  and  a  peripheral  speed  of  5,250  ft.  per  minute  when  free 
running.  With  higher  degrees  of  saturation  the  increase  at  light  load 
will  not  be  as  great ;  but  in  any  event  it  will  be  very  near  the  maxi- 
mum judicious  peripheral  velocity.  This,  together  with  the  fact 
that  the  gear  and  friction  losses  are  greatly  increased  at  high  rota- 
tional speeds,  provides  an  argument  against  the  use  of  higher  rated 
speeds  than  600  revs,  per  min.  Indeed,  this  figure  may  be  said  to 
cover  practically  all  types  of  motor  for  car  operation  other  than  those 
designed  for  control  by  sectional  fields.  The  main  disadvantages 
of  extreme  speeds  may  be  indicated  as  follows  : — 

High  speed.  Low  speed. 

High  core  and  friction  losses.  High  copper  losses. 

Excessive  forces  on  armature.  Excessive  pinion  stresses. 

Faulty  commutation.  Poor  ventilation. 

Heavy  machine. 

In  general  the  efficiency  of  the  high-speed  motor  is  better  at  rated 
load  and  inferior  at  light  loads,  as  compared  Avith  the  lower-sjaeed 
design.  In  the  former  motor  the  core  and  friction  losses  are  higher 
and  the  copper  lo;>s>-s,  owing  to  the  fe'ner  armature  turns,  are  less  ; 
this  in  a  measure  discuants  the  high-speed  motor  for  service  involving 
much   high-speed   rmming.     On   the  other  hand,   the   lower-speed 

*  Abstract  of  Paper  read  before  the  Institution  of  Electrical  Engineers 
on  the  9th  inst. 


motor  having  a  higher  armature  resistance  will  be  less  desirable  for 
work  involving  frequent  accelerating  periods  at  the  full  rated  cur- 
rent ;  it  will  operate  with  higher  efficiency  on  long  straightaway  runs 
with  few  stops. 

The  influence  of  the  form  of  saturation  curve  upon  the  motor 
characteristics  has  been  well  illustrated  by  comparison  with  curves 
showing  the  hypothetical  maximum  and  minimum  degrees  of 
saturation.  Figs.  1  and  2  indicate  the  typical  speed  and  torque 
curves  for  a  large  railway  motor  compared  with  similar  characteris- 
tics of  a  theoretical  machine  with  maximum  saturation  in  which  the 
field  flux  is  constant,  and  also  of  a  motor  in  which  the  saturation  is  nil, 
the  flux  increasing  as  the  square  of  the  current.  It  will  be  seen  that 
the  actual  practical  design  tends  towards  one  or  other  of  these  ex- 
tremes, according  to  the  service  for  which  the  motor  is  designed.  For 
long  runs  without  stops,  where  time  has  to  be  maintained  in  spite  of 
adver.se  conditions,  the  motor  showing  the  least  variation  in  speed 
for  a  given  difference  in  torque — in  other  words,  the  highly  saturated 
motor — is  desirable.  On  the  other  hand,  for  services  with  frequent 
stops,  involving  rapid  acceleration,  a  fair  proportion  of  the  running 
will  be  upon  the  motor  speed  curve,  which  needs,  therefore,  to  be  of 
the  flexible  type,  characteristic  of  a  machine  with  a  less  highly 
saturated  magnetic  circuit. 

It  should  be  noted  that  the  motor  losses  will  influence  the  charac- 
teristics, copper  losses  tending  to  reduce  the  speed  and  core  losses  to 
diminish  the  torque. 

Commutaiivg  Poles. — From  the  nature  of  its  design  the  con- 
tinuous-current traction  motor  must  be  expected  to  commutate 
poorly  compared  with  stationary  machines  of  similar  output  and 
voltage.  In  generator  design  it  is  usual  with  increasing  output  to 
increase  the  number  of  poles  and  of  parallel  paths  through  the 
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Fig.  1. — Speed  Curves. 

(a)  Limiting  minimum  satura- 
tion; (b)  limiting  maximum  satu- 
ration; (c)  typical  170  kw.  railway 
motor. 
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Fig.  2. — ^Torque  Curves. 

(a)  Limiting  minimum  satura- 
tion; (b)  limiting  maximum  satu- 
ration; (c)  tyjiical  170  kw.  railway 
motor. 


armature  in  order  to  improve  the  collection  of  current.  These 
devices  are,  of  course,  inapplicable  in  the  case  of  traction  motors  on 
account  of  the  confined  space  ;  the  armature  size  is  limited  and  the 
nuinber  of  poles  is  restricted  to  four.  ^Moreover,  in  order  to  balance 
out  inequalities  in  the  air-gap  and  to  permit  of  operation  with  only 
two  brush  sets,  the  two-circuit  wnding  is  miiversal.  Practically  all 
motors  of  100  kw.  and  over  are  designed  for  one  armature-turn  per 
segment  in  order  to  reduce  the  reactance  per  coil  ;  but  mitil  the 
general  introduction  of  commutating  poles  no  other  device  could  be 
adopted  excepting  the  maintenance  of  a  well-saturated  magnetic 
circuit,  a  wide  neutral  zone  and  the  lowest  practicable  commutator 
speed.  Even  with  motors  of  the  most  careful  design  and  construc- 
tion the  reactance  voltage  at  rated  load  is  of  the  order  of  9  or  10,  or 
four  times  that  of  a  reasonably  good  generator.  Certain  motore 
have  been  designed  with  four  brush  sets,  mainlj  with  the  idea  of 
shortf^ning  the  commutator  and  providing  more  space  for  the  arma- 
true  core.  It  has  been  found  difficult,  however,  to  secure  adequate 
space  for  the  four  brush  studs  and  still  to  maintain  sufficient  spacing 
to  guard  against  flash-overs  ;  moreover,  the  increased  friction  aix  d 
heating  offset  the  improvement  (if  any)  in  the  commutation. 

A  device  which  has  found  imiversal  adoption  is  the  grooving  out 
of  the  commutator  mica  to  a  depth  of  about  -^  in.  below  the  surface 
of  the  copper.  This  avoids  any  trouble  due  to  high  mica,  and  has  a 
remarkable  effect  in  keepmg  the  commutator  surface  clean  and  cool. 
Soft  brushes  are,  of  course,  never  employed  with  this  type  of  machine, 
and  with  the  hard  carbons  in  common  use  centrifugal  force  is  found 
quite  sufficient  to  keep  the  slots  free  from  particles. 
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The  use  of  compensating  windings,  leading  eventually  to  com- 
mutating  pole  design,  is  then  sketched. 

An  important  influence  of  the  commutating  pole  upon  the  design 
of  the  motor  is  the  increase  of  the  armature  and  decrease  of  the  field 
component  in  the  same  proportion.  To  accommodate  the  interpole, 
the  neutral  zone  has  to  be  slightly  widened  and  the  polar  arc  short- 
ened ;  consequently  the  total  flux  entering  the  armature  from  the 
main  pole  is  reduced  to  a  corresponding  degree.  On  the  other  hand,  the 
reduced  armature  reaction  permits  of  an  increased  loading  in  ampere- 
turns  on  the  armature.  Moreover,  although  it  has  been  urged  by 
some  designers  that  the  commutating  pole  could  never  be  introduced 
into  railway  motors  on  account  of  the  confined  space,  it  is  found  that 
the  traction  motor  is  no  larger,  and,  as  already  .seen,  is  lighter  than 
the  pre-interpole  machine.  A  notable  instance  of  the  u.se  of  the 
commutating  pole  in  a  motor  of  extremely  limited  size  is  found  in  the 
machines  on  the  Moselhiitte  mineral  line  in  Lorraine,  where  the 
locomotives  are  operated  at  2,0(X)  volts,  the  pressure  on  each  motor 
being  1,000  volts.  The  gauge  of  the  line  is  only  39^  in.,  notwith- 
standing which  it  has  been  found  possible  to  equip  the  locomotives 
with  motors  rated  at  120  kw.,  the  armatures  being  of  26  in.  diameter 
with  a  core  length  of  only  6J  in. 

Field-control  Motors. — As  already  seen,  although  600  revs,  per  niin. 
represents  the  average  speed  at  rated  load  of  by  far  the  majority  of 
satisfactory  designs,  there  are  occasions  where  .some  variation  of  this 
quantity  is  desirable.  It  is  frequently  the  case  that  a  certain  type 
of  motor  being  standardised  by  a  railway  company  will  be  called 
upon  to  perform  widely  different  classes  of  service,  po.s.sibIy  inter- 
changing local  .service  with  as  many  as  two  stops  per  mile  with 
express  schedules  running  5  miles  or  more  without  a  stop.  For  the 
local  service,  high-speed  low-copper-loss  motors  are  required  having 
a  low-speed  gear,  whilst  the  most  suitable  macliines  for  the  fast 
service  are  those  rated  at  a  lower  speed  and  having  a  low  core -loss 
and  high-speed  gearing.  The  use  of  .sectional  or  tapped  Held  control 
affords  one  method  of  effecting  the  compromise  and  operating  a 
system  of  diverse  characteristics  with  one  type  of  motor.  More- 
valuable  still  is  the  use  of  field-control  for  notching  up  on  the  con- 
troller during  acceleration.  A  motor  designed  for  this  principle  will 
probably  have  at  its  full  field  a  speed  10  per  cent,  lower  than  the 
average  machine,  whilst  with  the  short  field  this  speed  is  increased 
by  .some  2.5  per  cent.  The  motor  is  thus  able  to  run  upon  either  of 
two  speed  curves  at  the  will  of  the  motorman. 

Sectional  field -control  was  used  on  some  of  the  very  early  motors, 
but  the  method  later  fell  into  disu.se,  and  it  was  not  until  the  general 
adoption  of  the  commutating  jx^le  that  field-control  was  definitely 
established.  Without  interpoles,  as  may  be  imagined,  field  weaken- 
ing; leads  to  excessive  rushes  of  armature  current,  sparking  and 
flashing  over.  To  a  small  extent  the.se  troubles  in  earlier  motors  of 
the  type  were  due  to  the  shunting  of  a  portion  of  the  field  winding 
rather  than  to  its  being  open  circuifed.  Such  a  })ro(i'(!)ne  naturally 
increa.sed  the  lag  of  the  iield  current,  oppo.sing  the  growth  of  the  flux, 
and  serious  sparking  was  the  result.  The  commutating  charac- 
teristics are  .so  im])roved  in  the  interpole  machine,  however,  that 
reduction  of  the  main  field  by  aO  \wv  cent,  does  not  apj)car  to  affect 
lh(!  collection  of  current.  Typical  speed  and  torque  curves  for  a 
field-control  motor  are  sfiown  in  the  Paper. 

Th(?  "  full  field  ""  characteristic  of  a  motor  of  this  \\\)Q  .should  be  a 
good  flat  curve,  <lenoting  extremely  high  .saturation,  otherwise  the 
"  short  Held  "  curve  will  show  dangerously  high  sjieeds  at  light  load  ; 
4r)0  revs,  jkt  min.  for  the  rated  load  speed  at  full  Iield.  and  .V)(l  or 
600  at  short  field,  are  typical  of  what  has  been  found  most  satis- 
factory practice  for  a  2(K(  kw.  motor.  Too  great  a  disparity  in  the 
speeds  at  any  given  armatu-e  current  leads  to  a  pronoum cd  (  urrcnt 
"kick"  when  changing,  and  would  j)robably  tend  to  induce  fljisliiug 
over. 

To  those  aeeustonied  to  laying  out  jterfornumee  curves  for  electric 
railway  e«|ui])ment  it  is  sufficient  to  .say  that  the  field-control  motor 
provides  a  shorter  rheostatic  period  and  a  much  longer  period  of 
motor  spe<'<!-eurve  running.  The  lower  the  full-field  s|H'ed  of  the 
motor  the  (Hiickcr  will  the  rheostats  be  cut  out  and  the  less  the 
rheostatic  l()sse.s  for  a  given  acceleration  rate.  On  one  of  the 
suburban  railways  in  Christiana.  Norway,  the  field  wintlings  of  the 
1.2(M)-v()lt  motors  are  not  only  divided  for  short  and  full  fields,  but 
ar»>  grouped  for  .leries  and  para'lel  connections.  This  giv«'s  f«)ur 
difTen«nt  running  si)eeds  nil  with  the  motors  directly  on  the  line. 

lifititiij.  Iniler  this  heading  are  discu-H-ned  the  associated  subjects 
of  efficiency,  losses  and  heating.  The  outpiit  of  a  railw.iy  motor  is 
based  ujMin  a  certain  delinite  temiH-ratuif  rise  under  certam  definite 
eontlitions.  which  is  closely  related  to  the  watts  lost  in  the  motor  and 
to  the  (>fTeetiv«>  disjK^rsal  of  these  losses.  .At  the  |m'sont  day  there  an^ 
thn'e  general  typ«'s  of  motor  in  use  namely.  ('/)  enclosed.  (/»)  ven- 
tilated and  (r)  forced  draught  :    hut  on  the  usual  one-hour  rating 


there  are  all  brought  into  line,  as  by  common  consent  no  kind  of 
induced  ventilation  is  j^ermitted  for  the  60-minute  heat  run. 

The  overall  efficiency  of  a  motor  allows  for  losses  in  the  copper, 
core  and  commutator,  together  with  gear  and  bearing  friction  and 
windage.  As  factors  in  the  temperature  rise,  however,  all  but  the 
gear  losses  are  effective.  In  the  short,  one-hour,  heat  run  these  are 
absorbed  in  the  mass  of  the  machine,  there  being  little  radiation  with 
heavj'  motors  ;  it  is  therefore  justifiable,  as  proposed  by  :Mr.  H.  M. 
Hobart.  to  assign  a  certain  definite  value  of  kilowatts  per  ton  weight 
of  motor  for  the  75X\  temperature  rise.  This  "  kilowatt  per  ton  " 
expression  is,  however,  one  of  a  very  approximate  nature,  and.  useful 
only  when  comparing  motors  of  similar  type,  size  and  ventUation 
characteristics. 

The  curves  in  Fig.  3  throw  .some  fight  on  this  point,  and  referring 
to  these  it  will  be  seen  that,  although  two  different  machines  may 
have  exactly  the  same  rated  one-hour  output  efficiency,  and  possibly 
weight,  their  performance  on  runs  of  longer  period  is  radically 
different.  Motor  A,  it  will  be  seen,  will  take  much  heavier  loads  to 
reach  its  7o°C.  rise  than  motor  B  for  two,  three  or  four  hours"  running. 
The  former  is  representative  of  the  recent  ventilated  design,  and  the 
latter  of  the  totally  enclosed  carcase  motors  which  are  only  just  being 
superseded  by  type  A. 

Actual  ser\'ice,  however,  does  not  demand  a  steady  current  input, 
but  a  very  fluctuating  one,  the  values  of  which  can  only  be  predicted 
by  graphical  construction  of  the  speed  and  current  time  diagrams. 
The  voltage,  too,  is  a  variable  quantity,  taking  into  account  the 
number  and  duration  of  the  stops,  coasting  periods,  &c.  It  is 
obvious  that  the  heating,  so  far  as  it  is  influenced  by  the  copper 
losses,  depends  upon  the  square  root  of  the  mean  of  the  squares  of|the 
varying  current  input.  A  curve  is  given  below  of  the  losses 
in  a  180  kw.  motor,  and  the  relation  between  magnetic  flux  and 
copper  losses  are  referred  to. 
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Reference  to  Fig.  3  will  demonstrate  that  copj^r  and  core  losses 
are  far  from  being  the  only  losses  of  significance.  The  stray  lo.>ises 
due  to  journal  and  commutator  friction  and  windage  are  all  factors 
in  the  tem])erature  ri.se,  whilst  the  gear  friction  detracts  a  further 
.3  ]K>r  cent,  to  7  ])er  cent,  from  the  efficiency,  according  to  the  sjieed. 

The  basis  of  both  the  American  and  EuroixMii  methods  of  rating 
railway  motors  is  the  75^C.  temjx'rature  ri.se  in  a  one-hour  run  on 
the  test  bed  with  covers  removed  and  no  artificial  ventilation.  It  is 
usually  recognised  that  the  one-hour  rating  represents  the  maximum 
desirable  current  ini)ut  for  acceleration,  and  that  the  average  loa<l 
for  a  complete  days  running  should  imt  exceed  30  jier  cent,  ratetl  load 
for  unventilated,  or  50  jx'r  cent.  rato<l  load  for  ventilated,  machines. 

I'riilHalinn. — Reverting  to  the  curves  in  Fig.  3.  and  l>earing  in 
mind  the  fact  that  the  average  load  on  a  railway  motor  is  from  2.*>  |>er 
cent,  to  4r>  jx-r  cent,  of  its  one-hour  rating,  the  value  of  the  jiresent 
ventilated  designs  is  fully  evident.  In  more  than  one  instance  on 
electric  railway  systems  in  America  ventilated  motors  rated  at  .'jOkw. 
arc  doing  the  .same  work  as  the  8(1  kw.  non- ventilated  machines 
which  they  have  sujxTsedi^d,  with  a  net  saving  of  50  l»er 
on  the  equijimenf  weight  and  of  .30  ]x>r  cent,  on  it,"?  cost.  Com;  :.. 
to  general  opinion,  ventilated  motors  have  been  found  to  openit« 
.satisfactorily  even  under  the  most  adverse  circumstances  of  dusty 
and  gritty  ballast.  Some  of  the  earlier  ventilate<l  motors  on  the 
Central  London  Railway  arc  next  rcferred  to,  and  in  the  Pajier  there 
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i.s  a  table  of  data  of  600-volt  continuous-current  railway  motors. 
.Several  diagrams  are  given  in  the  Paper  showing  old  system  of 
ventilation,  series-fan  and  multiple- fan  system.  In  all  ventilated 
motors  properly  .so  called  the  air  circulation  is  effected  by  an  exhaust 
fan  of  very  compact  type,  usually  of  aluminium  or  pressed  steel, 
which  is  bolted  to  the  armature  core  and  actually  forms  the  end 
core  ])late.  The  velocity  imparted  to  the  air  is  sufficient  to  retain  in 
susjiension  any  dust  which  might  enter  the  casing  and  to  carry  it  out 
again.  The  drawback  to  the  earlier  semi-ventilated  motor  was  that 
no  positive  velocity  was  given  to  the  air,  and  also  that  the  structure 
of  the  machines  provided  dead-ends  and  jiockets  into  which  the  dust, 
grit,  iron  oxide  and  other  particles  were  driven  and  permitted  to 
accumulate.  The  present  type  of  motor,  with  its  strong  induced 
tiraught  and  clean-cut  and  direct  air  passages  overcomes  these 
drawbacks  entirely.  »\     fij.     jSt   T3 

Hi(jh-roltfige  Mofors. — The  increase  in  rated  voltage  to  values 
higher  than  600  followed  immediately  upon  the  introduction  of 
commutating  poles  into  railway  motor  design  ;  commutation  was 
thereby  so  much  improved  that  an  increase  of  100  per  cent,  in  the 
average  volts  per  commutator  segment  was  found  permissible.  Pre- 
vious to  this,  however,  it  was  a  common  commercial  tfest  to  run  non- 
commutating  pole  motors  on  the  test  bed  at  50  per  cent.,  and  in 
some  cases  at  100  per  cent.,  over  voltage  ;  with  the  later  designs  this 
was  accomplished  with  a  marked  absence  from  fiash-.over  tendencies. 

The  practicability  of  increased  pressures  of  1,200  or  2,400  volts 
has  greatly  broadened  the  limits  of  continuous-current  working. 
Where  these  high  pressures  are  employed  it  is  generally  for  fairly 
heavy  service  of  the  interurban  or  extra-suburban  order,  demanding 
powerful  motors  ;  this  is  a  favourable  feature,  as  in  common  with 
other  classes  of  electrical  machine  the  high-voltage  traction  motor 
becomes  a  more  economical  proposition  with  increasing  out^iuts.  As 
will  be  surmised,  there  is  a  perfectly  definite  limit  to  the  pressure 
which  can  be  applied  to  the  motor  terminals,  and  this  would  appear 
to  be  about  2,000  ^olts  for  car  motors  of  the  type  under  review. 

In  any  four-pole  series  motor  with  a  two-circuit  armature  the 
internal  voltage  at  rated  load  is  given  by  F=0-02i\^<I>/,  where  N 
=  total  number  of  turns  on  armature,  (I>=polar  flux  in  megalines, 
/=  frequency— revs,  per  min.  30. 

Evidently  in  a  motor  of  given  dimensions  <I>  is  limited,  and  there- 
fore an  increased  voltage  can  only  be  secured  by  a  higher  speed  or  a 
higher  value  of  the  armature  loading.  Higher  rated  speeds  are 
being  put  out  of  court  by  the  general  adoption  of  Held  control,  apart 
from  the  desirability  of  keeping  the  commutating  constants  asi 
good  as  possible  ;  hence  to  increase  the  number  of  turns  in  propor- 
tion to  the  higher  pressure  is  the  only  alternative.  The  diminishing 
space-factor  of  the  armature  slots,  however,  prevents  this  being 
effected  in  an  armature  of  given  diameter. 

In  another  direction  some  latitude  is  permissible  ;  with  increased 
voltage  of  course  the  current  to  be  commutated  is  reduced,  conse- 
quently the  commutator  can  be  shortened  in  almost  the  same  pro- 
portion. This  applies  to  the  working  length,  and  assumes  a  fixed 
brush  width,  though  there  may  be  cases  where  with  a  very  high 
A'oltage  the  circulating  currents  between  the  toe  and  heel  of  the  brush 
would  necessitate  a  narrower  brush.  It  is,  however,  generally  found 
that  the  working  length  of  commutator  for  1,200  volts  need  be  only 
lialf  that  required  for  600  volts.  Every  inch  by  which  the  com- 
nnitator  is  reduced  maj^  be  added  to  the  core  length,  thus  imme- 
diately securing  an  increase  in  the  effective  flux  passing  through  the 
armature.  This  yerry  nearly  compensates  for  the  reduced  armature 
loading  consequent  upon  the  low  space  factor  in  the  slots,  and  leads 
to  the  interesting  conclusion  that  with  given  dimensions  the  higher- 
voltage  motor  needs  to  be  designed  for  a  stronger  field  and  weaker 
armature.  This  is  just  the  tendency  required  for  a  satisfactory 
design. 

The  question  of  limits  governing  commutator  design  is  next 
described,  and  a  table  giving  design  data  for  three  types  of  200  kw. 
ventilated  railway  motors  follows.  In  an  appendix  there  is  an  extract 
ffom  the  American  Standardisation  Rules  regarding  railway  motor 
rating. 

This  Paper  is  not  intended  to  be  a  treatise  on  railway  motors, 
but  merely  to  summarise  a  few  of  the  improvements  which  have 
been  effected  in  this  class  of  machine  during  the  last  few  years  and 
the  main  features  of  its  present  design. 


DISCUSSION. 
Mr.  F.  W.  Carter  said  he  thought  Mr.  Pannell  attached  too  much 
importance  to  the  hourly  rating.  The  hour  rating  was  perhaps  the  only 
convenient  way  of  comparing  railway  motors,  but  it  was  not  a  criterion 
of  the  service  capacity  of  the  motor.  The  meaning  of  the  hourly  rating 
was  given  in  the  a])pendix  and  was  taken  from  the  American  Institute 
Rules,  which  were  framed  by  the  committee  of  which  he  (Mr.  Carter) 
was  a  member.     He  did  not  think  it  was  now  true  that  the  one-hour 


rating  represented  the  maximum  desirable  current  input  for  acceleration. 
In  tlic  old  tramway  type  of  motor  that  wa.s  probably  correct,  but  he 
would  say  the  thermal  rating  increa.sed  faster  than  the  commutating 
capacity  at  first,  and  the  result  was  thac  the  proper  commercia!  rating 
of  a  motor  hkc  thcG.E.  (>!»  (Table  III.)  would  be  200  h.p.  Although  the 
240  H.p.  was  strictly  the  fjne-liour  rating  it  was  too  mueh  to  signify  the 
accelerating  current  in  ordinarv-  service,  and  the  result  was  that  this 
was  classed  as  a  200  h.i-.  motor.  The  other  tendency  had  now  taken 
place,  and  the  latest  motors  often  accelerated  at  higher  than  their  rated 
capacity.  G.E.  248  (Table  III.)  was  called  UK)  h.p.,  and  would  accele- 
rate as  high  as  G.E.  OS),  which  was  called  240  h.p.  He  compared  thes«' 
to  show  that  the  one-hour  rating  was  not  a  suitable  criterion  of  the 
service  capacity.  The  latter  was  an  old  type,  as  railway  motoi-s  went. 
The  two  had  about  equal  bodies,  the  same  wheel  diameter  (ISJ  in.) 
and  th(>  same  armature  diameter.  The  smallest  wheel  diameter  that 
would  be  tolerated  in  America  was  3.3  in.  The  G.E.  09  was  designed  for 
the  Rapid  Transit  Co.,  which  operated  the  subways  in  New  York,  and 
the  (j.E.  248  for  the  Xew  York  .Muni(ii)al  Railway.  The  service  was 
practically  the  same  as  our  Undergrounfl.  The  clearance  cm  the  :J3  in. 
wheels  of  those  motors,  was  about  'il  in.  He  believed  the  smalle.><t 
wheels  on  which  we  would  jmt  those  motors  wa.s  'Mi  in.  (as  on  the  District 
Railway).  That  gave  a  clearance  of  5  in.  beneath  the  motor.  la  the 
Paper,  Mr.  Pannell  seemed  to  a.ssume  that  a  20  in.  armature  diameter 
could  be  got  on  a  33  in.  wheel,  but  a  42  in.  wheel  would  be  wanted  to 
get  that.  As  to  the  dift'ereuces  of  the  (i.E.  69  and  (i.E.  248,  the  former 
had  a  core  length  of  14 J  in.  and  the  latter  of  11^  in. ;  the  former  was  an 
old  type  of  motor  without  commutating  poles  and  had  radial  venti- 
lating points,  while  the  latter  had  commutating  poles  and  nmltiple 
ventilation  similar  to  the  figure  in  the  Paper,  exce])t  that  the  circulation 
was  in  th(>  ojjposite  direction,  going  in  at  the  commutator  end  and  out 
at  the  o])en  end.  G.l"l  248  was  a  field-control  motor.  He  did  not  know 
where  .Mr.  Pannell  got  his  figure  of  2.")  ])er  cent,  in  excess  of  normal  for 
the  shunting.  He  thought  it  was  more  like  TO  per  cent.  The  rating 
given  to  the  motors  mentioned  in  Table  III.  seemed  to  indicate  that  the 
design  of  railway  motors  had  taken  a  retrograde  step.  Whtrcas  in 
(t.E.  ()!)  (designed  about  1902)  the  weii'ht  per  kilowatt  was  33  lb.,  and 
in  tlic  G.E.  248  it  was  ;10  lb.  That  was  on  the  one-hour  rating,  and  it 
did  not  give  any  idea  of  the  capacity  for  service.  The  ca])acity  for 
service  of  G.E.  248  was  greater  than  that  of  G.E.  69,  and  the  accelerating 
current  of  the  former  might  be  much  higher  than  the  rated  current,  and 
equal  to  G.E.  69.  The  ventilating  types  when  introduced  by  the  G.  E. 
Co.  about  1911  were  looked  at  askance,  dust  trouble  being  feared,  but 
they  were  now  used  throughout  the  States.  The  G.E.  Co.  had  sold 
from  15.000  to  20  000  motors  of  that  type.  G.E.  66  was  mentioned 
as  a  semi-ventilated  motor,  and  a  diagram  was  given  of  the  form  of 
ventilation.  That  was  designed  by  the  Manhattan  Railway  about  1901. 
It  was  only  applied  to  one  or  two  motors  as  it  was  found  to  have  little 
effect  on  the  ventilation,  while  it  de])osited  dust  in  the  motor.  It  was 
su]jerseded,  and  G.E.  6()  had  a  solid  shaft  like  other  motors.  The 
mistake  came  about  through  the  drawing  showing  the  hollow  shaft 
having  got  out  by  mistake  first,  he  thought,  in  Parshall  and  Hobart's 
book,  and  having  been  repeated.  In  the  200  kw.  motor  the  bearings 
seemed  very  small.  He  thought  it  had  8  in.  by  4i  in.  bearings  at  the 
opening  end,  and  5  in.  by  4|  in.  at  the  commutator  end.  The  G.E.  49 
and  212  motors  of  less  than  200  kw.  had  10  in.  by  4|  in.  at  the  opening 
end  and  7}  in.  by  3|  in.  at  the  comnmtator  end.  The  L.  &  \'.  Railway 
and  L.  &  S.W.  Railway  motors  described  in  the  Paper  also  had  larger 
bearings.  That  could  not  be  got  without  reducing  the  length  of  the  core. 
With  regard  to  the  use  of  the  lip  of  the  commutator  of  a  12,000-volt 
motor  as  an  oil  thrower,  he  thought  those  with  experience  of  tramway 
motors  knew  that  getting  oil  on  the  commutator  shell  was  one  of  the 
things  to  be  avoided.  The  oil  would  creep  round  the  lip  and  get  between 
the  mica,  and  in  a  few  mouths  the  commutator  would  be  going  to  ground 
from  the  end  of  the  commutator  between  the  mica  layer  and  the  rim. 
A  proper  oil  thrower  would  be  required  to  make  the  motor  satisfactoiy. 
If  there  were  a  main  oil  thrower  practically  inside  the  commutator  sleU 
of  the  L.  &  Y.  Railway  motor  depicted  nothing  like  18  in.  of  core  could 
be  got.  We  had  not  yet  experience  enough  to  recommend  roller  bear- 
ings. They  would  possibly  be  smaller  than  the  plain  bearings  shown. 
A  200  kw.  motor  would  require  probably  a  6  in.  gear  plate,  which  woiUd 
cut  into  the  length  of  the  core.  He  doubted  whether  a  200  kw.  motor 
of  the  ventilated  type  could  be  got  into  the  standard  gauge.  There 
was  no  way  out  of  the  difficulties  unless  the  designer  were  granted  a 
larger  diameter  of  wheel  or  unless  he  could  put  in  roller  bearings  or 
something  of  that  sort.  On  the  L.  &  S.W.  Railway  they  used  a  totally- 
enclosed  motor  of  200  kw.  It  was  not  desirable  to  have  any  sort  of 
artificial  limitations,  such  as  a  certain  hourly  rating  which  might  compel 
the  designer  to  design  an  old  type  of  motor.  If  an  engineer  called  for  a 
motor  totally  enclosed  he  could  at  any  time  put  griddcd  covers  on, 
and  thereby  increase  the  capacity,  but  he  would  probably  be  cutting 
into  the  bearings,  reducing  the  size  of  them.  To  get  a  totally-enclosed 
rating  he  would  not  be  getting  as  good  a  motor  as  if  it  was  designed  for 
a  properly  ventilated  type. 

Prof.  S.  P.  Smith  said  field  control  seemed  to  be  on  the  increase.  The 
field  control  was  in  vogue  before  the  series-parallel  control  came  along. 
While  that  was  being  developed  field  control  had  to  take  a  second 
place,  but  now  we  combined  both.  The  following  formula  showed  the 
advantage  of  this  practice  :  E=n<^'k:  This  was  the  E.M.F.  in  a  con- 
tinuous-current machine.  For  the  product  of  the  speed  n  and  the  flux 
(I)  divided  by  a  constant  you  could  write  «  =  /('£'  O,  or  u  =  k{i—BI);^. 
E  would  be  the  terminal  voltage.  We  could  say  v  was  the  pressure 
of'  the  third-rail,  and  we  got  this  equation.     You  would  get  600  volts 
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for  parallel  working  or  300  for  series  working.  This  gave  uneeonomical 
speed  c^ontrol,  because  pressure  was  being  consumed  in  resistance.  In 
starting,  that  was  the  only  means  we  had,  because  it  was  not  jjossiblc  to 
limit  the  current  in  any  other  way.  Several  curves  wore  then  drawn  on 
the  blackboard.  Jf  you  got  that  series  of  curves  for  parallel  connccticjns 
you  got  a  much  wider  system  of  control  and  increased  the  economy 
enormously  in  starting,  because,  instead  of  relying  on  resistance  alone 
for  keeping  the  current  down,  you  could  effect  a  good  deal  of  it  by  field 
control,  and  the  loss  was  very  small.  No  e.xtra  loss  was  caused  by  con- 
necting the  field  coils  in  series  or  parallel.  ,'..  figu  e  Mas  then  drawn 
on  the  bla'-kboaMJ  that  showed  the  advantage  of  field  control,  and  it 
was  good  to  sec  that  ])rcsent-day  ])iactice  was  moving  in  that  direction. 
The  difficulty  would  be  with  regard  to  big  systems  such  as  the 
District  or  Metropolitan  railways  already  working.  They  had  an 
enormous  number  of  motors  which  were  standard,  and  a  great  number 
of  parts  in  stock  for  renewals.  The  number  of  types  on  such  railways 
must  be  ke|)t  to  a  minimum,  so  that  the  capital  cost  of  the  introduction  of 
field  control  would  be  cnoimous.  Then  an  ordinary  motor  designed  for 
scries  or  parallel  control  would  not  b<;  suitable  for  field  control.  He 
might  mention,  however,  that  he  worked  out  one  of  the  laU»ftG.E.  motors 
for  field  c(mtrol.  and  found  it  gave  very  good  results.  He  did  not  agree 
with  .Mr.  I'anncll  as  to  what  might  be  done.  On  high- voltage  motors 
Mr.  I'anncll  gave  comparative  designs  for  200  kw.  motors  for  tlirec 
different  rated  voltages.  In  regard  to  the  l,S00-volt  motor,  he  said  in 
order  to  get  this  in  he  used  a  long  core  and  added  various  other  things, 
but  the  volts  j)er  segment  for  the  000-volt  motor  were  given  as  13:5. 
which  agreed  with  what  was  done  in  rotary  converters,  and  which  would 
mean  a  ma.ximum  of  about  20  volts,  about  as  high  as  a  designer  cared  to 
go.  For  the  1 ,800-volt  motor  20  volts  ])cr  segment  was  given,  but  on 
the  preceding  page  Mr.  I'anncll  said  "  the  limiting  desirable  average 
voltag(!  per  segment  is  Ix'lieved  to  be  20  for  a  reasonably  good  field 
distribution."'  That  mean  of  20  could  scarcely  have  a  maximum  of  less 
than  30,  and  when  a  spark  started  at  30  volts  it  would  \>e  maintained. 
In  a  motor  on  the  road,  carbon  dust  got  between  the  segments,  and  it 
was  not  difficult  for  sjjarking  to  be  started,  even  with  interi)oles.  and 
with  30-volt  inaximuni  it  was  risky.  He  (jucstioned  whether  it  was 
not  forcing  the  motor  too  much  to  do  that  in  order  to  get  the  segments 
into  the  .space.  As  it  was  the  .segment  pitch  was  only  about  3^  mm. 
These  conditions  might  be  safe  if  the  working  were  steady,  but  in  traction 
work  the  current  varied  rapidly,  and  there  was  intense  vibration.  He 
would  like  to  hear  whether  such  voltages  had  been  used,  and  if  so  what 
precautions  were  taken  to  prevent  Hashing  over.  He  would  not  care  to 
put  10  segments  per  slot  in  a  generator  or  a  rotary  converter. 

Mr.  C.  H.  Lydall  .said  Dr.  Smith  had  shown  how  to  obtain  some 
considerable!  degree  of  field  weakening  by  jjarallcling  the  two  N-poIes 
with  the  two  S-polcs.  Perhaps  that  was  the  most  exi)ensive  way  of  doing 
it,  because  of  the  nunilx>r  of  connections  inside  the  motor.  There  was 
little  room  for  field  connections  inside  a  traction  motor.  The  first  and, 
perha|)s,  the  most  convenient  way  of  carrying  out  the  field  shunting  was 
by  diverting  current  from  the  field  coils  by  means  of  a  diverting  resistan(e, 
Ix'cause  this  did  not  add  to  the  number  of  leads  coming  out  of  the  motor 
or  the  internal  connections  Ixtween  the  field  coils,  but,  as  mentioned  in 
the  I'apcr,  this  led  to  trouble,  In-causc  if  there  weiv  a  momentary  inter- 
rupti(»n  of  the  voltage  the  current  had  two  paths  to  go  to  the  armature, 
through  the  field  windings  or  the  n-sistancc.  It  had  Im-cu  suggested  that 
a  iviay  of  some  kind  should  be  ust'd  to  get  over  that,  .so  that  if  there  were 
an  int<rrrnption  of  the  voltage  at  a  time  when  the  field  was  weakened  the 
field  weakening  could  U'  cut  off  the  moment  the  current  was  inter- 
rupted. Hut  it  n(|uirc(l  a  sj-nsitive  relay,  which  was  l>ett<-r  avoided  in 
traction  work.  An  alternative  way  was  to  cut  out  part  of  the  field 
winding.  The  two  bottom  ])oles  couhl  Ik-  cut  o\it,  but  it  was  not  advis- 
able  to  short-circuit  them,  because  that  might  cause  an  u|)ward  ]ni\\, 
and  interfere  with  the  steady  running  of  the  bearings.  If  the  two 
N-poles  were  cut  out  it  might  interfen-  with  the  jhojkt  distribution  of 
the  commutator  flux  in  the  conunutation  i)oles  and  cause  sparking. 
The  only  satisfac  tory  way  was  to  divide  each  of  the  main  coils  into  two 
])arts,  and  connect  theni  all  up  into  series,  and  <ut  out  half  of  ea.-h 
sorieH  by  tapi)ing  off  from  the  miildlc  winding.  If  one  couUl  kee|» 
to  the  standard  arrangement  of  coils  and  avoid  the  troubles  intro- 
duced by  simply  diverting  eurnMit  through  a  non-inductive  n-sistance 
it  woidd  be  iHltVr.  It  was  undesirable  when  considering  the  properties 
of  a  motor  to  say  anything  about  the  avenige  voltage.  It  was  punly 
a  numerical  (|ujmtity.  What  had  to  Ik«  considen'<l  was  the  nuiximum 
volt«ge.  Although  IS  was  a  respectable  ligun-  for  average  voltage. 
one  must  go  rather  Ix-yond  that  when  the  worst  conditions  |in>vailed. 
and  one  nnisl  be  muih  mon-  (  arofnl  if  field  eontrr)l  was  ndo]  ted.  One 
must  consider  how  far  it  is  i)ossible  to  go  in  shunting  the  field  without 
e(uning  to  the  conditions  that  lead  to  trouble.  In  the  standard  motors 
in  Table  11.  the  MUinber  of  slots  Mcnxd  to  Im-  vc-y  small  leading  to  a  M-ry 
wide  slot.     That  was  not  good  practice  for  inter|K>le  motors. 

Mr.  K.  a.  IVxuToN  said  there  was  much  trouble  cRu.s*'d  by  the  « .e  of  a 
diverter  which  would  1k'  devoid  of  s<lf-indueliou.  Had  a  divrrtrr  in  the 
contact  1  in'uil  Iwen  used  ? 

Mr.  .1.  S.  Hu.Mni-.i.i)  snid  h  •  was  glad  Mr.  Itaiton  nuked  about  the  us«> 
of  nn  ind\ii  live  shunt.  One  common  mcthid  v  a»  to  sh<mt  the  mam 
field  with  a  diverter.  He  hnds<'\crn|  ini«'loni  s  (ontmlliMl  \t\  that  way. 
Originnlly  the  shunts  were  nonindu''tive,ftr«l.of  c<)urM\  they  had  trouble 
from  the  eaus4-s  explained  by  Mr.  Lydall.  V«r  atioiiH  in  cum-nt  t<M>k 
place  through  the  diverter  instead  of  through  the  field.  Then  they  made 
the  shunts  more  inductive  than  the  field,  '■o  that  the  degner  of  regulation 
wn.M  rather  in<'n'fts<'d  thiu)  deer.-ascd,  as  had  In  c  n  the  ea«r  U-fon'.  The 
ehiiuKe  wn.H  entiivly  HUeii'Mful  with  tho.H-  scrit. -wound  generators  and 
nu>ini-s. 


Mr.  KooER  T.  Smith  said  he  would  make  one  or  two  remarks  en  th" 
discussion,  although  he  would  leave  the  author  to  reply  to  it.  M. 
Carter  had  .said  too  much  im))ortance  had  been  attributed  to  the  hourly 
rating  of  the  motors,  with  which  he  agreed,  and  he  thought  the  Paper 
showed  that  the  author  agreed.  In  the  Pajjcr  it  was  stated  that  the 
buying  and  selling  of  motors  should  be  on  the  continuous  as  well  as  the 
hourly  rating.  The  hourly  rating  was  used  simply  to  have  some  basis 
on  which  motors  could  be  compared,  but  if  pushed  too  far  that  com 
parison  nearly  always  broke  down.  The  Engineering  Standards  Com- 
mittee had  not  yet  legislated  for  traction  motors,  although  the  American 
Standards  Committee  had  done  so.  and  for  the  time  Ix'ing  the  American 
Standards  were  practically  used  here.  He  agreed  that  in  the  figure  for 
the  1,200-volt  motor  in  the  Papei-  there  were  several  defects  from  the 
operators  point  of  view.  Besides  the  small  bearings  round  the  oil- 
thrower  on  the  end  of  the  commutator  there  was  no  doubt  that  for  a 
1,200-volt  motor  there  was  too  little  clearance  Ijetwecn  the  end  of  the 
commutator  and  the  Ijearings.  In  the  most  successful  design  of  1.200- 
volt  motor  in  use  on  the  .Manchester  and  Bur}-  section  of  the  L.  &  V.  Rail- 
way the  clearances  were  much  increased.  The  criticism  with  regard  to 
the  length  of  the  core  he  would  leave  to  Mr.  Pannell.  but  he  endonsetl 
what  Mr.  Carter  had  said  about  the  impropriety  of  railway  men  buying 
motors  im])osing  other  limitations  on  the  flesigns  than  those  imj)osed  bv 
the  actual  ])hysical  dimensions  within  which  they  had  to  be  made.  The 
railway  motor  did  not  use  the  active  materia!  to  the  best  advantage, 
otherwise  its  sj)eed  would  lx>  much  higher.  The  less  difficulties  put 
in  the  way  of  the  designer  limiting  him  in  any  direction  the  better  was 
the  result,  as  a  rule.  Dr.  S.  P.  Smith  spoke  on  field-control  and  Mr. 
Lydall  gave  some  illustrations  of  its  difficulties.  Field -crmtrol  of  a  railway 
motor  was  <me  of  the  two  things  that  a])])eared  to  1k'  making  the  direct- 
current  series  motor  really  useful  for  lailway  i)urposes.  The  other 
feature  the  author  had  not  mentioned  was  regenerative  controL  Those 
two  features  appeared  to  him  (.Mr.  Smith)  of  singular  importance  in 
making  the  direct-current  series-motor  more  fit  than  it  had  been  Ijeforc 
for  the  work  railway  men  demanded  of  it.  He  was  glad  Mr.  Harton 
raised  the  ]>oint  about  the  inducti  .e  shunt,  giving  Mv.  Highfield  the 
oijportunity  to  tell  them  his  exi)erience  with  the  Thury  type  of  direct- 
ciurent  motor.  Mr.  Lyflall  ])ointed  out  that  field-control  wa.s  simi)lified 
by  the  use  of  inductive  shunts,  and  it  might  well  be  that  this  would 
largely  solve  the  difficulty. 

A  vote  of  thanks  to  the  author  and  to  Mr.  Roger  T.  Smith  closed  the 
proceedings. 


THE  ELECTRICAL  INDUSTRY  BEFORE  AND  AFTER 

THE  WAR. 


Tn  a  Paper  read  by  ^Ir.  (i.  H.  Nelson  before  the  British  Westing- 
house  Club  attention  is  first  called  to  the  extent  to  which  American 
companies  are  taking  up  research  work.  For  example,  the  General 
Electric  Co.  of  America  have  a  building  which  cost  upwards  of 
£400,000  to  build  and  equip,  and  which  costs  about  £150.0tK.»  a  year 
to  maintain,  in  addition,  a  scientific  connnittee  is  considering  the 
best  way  of  tackling  the  technical  education  question  in  order  to 
give  scientific  knowledge  of  various  trades  to  the  workers.  It 
becomes  necessary,  therefore,  not  only  to  consider  Germany  but 
America  after  the  war.  The  Board  of  Trade  returns  show  that  of 
the  total  e.xjjort  trade  of  Germany  28  jxr  cent,  went  to  our  Allies 
before  the  war.  At  that  time  Germany  had  established  herself  in 
nuirkets  abroad  that  were  o])en  to  us.  but  which  we.  owing  to  lack 
of  proj)er  consideration,  had  let  slip  through  our  fingers.  The 
advancement  of  German  electrical  industry  between  1907  and  ISO  1 
is  remarkable,  the  number  of  firms  having  increased  41  jx^r  cent..  aJul 
the  hands  cini)loyed  by  St>  per  cent.  The  total  earningsof  the  hands 
employed  increjused  5  per  cent.,  and  the  earnings  jjer  person  eni- 
plove(i  by  '.]\  j>cr  cent.  There  is  no  doubt  that  (Jernian  electrical 
goods  are  .sound  and  efficient,  anti  we  have  lost  trade  to  (Jernianv 
even  in  our  own  colonies,  such  as  India  and  Africa  ;  yet,  owing  to 
the  very  large  ])opulation  of  the  British  Empir(\  it  should  l>e  ix).ssiblo 
to  establi.sh  t)ur  trade  on  a  very  firm  basis.  In  the  opinion  of  the 
author  the  rca.sons  that  Germany  hjis  l>een  able  to  make  advances  in 
commerce  are  (1)  careful  attention  to  manufacturing  organi.siition 
and  the  aMplication  of  research  ;  (2)  technical  education  ;  (3)  careful 
attention  to  the  selling  organisation  in  considering  the  requirement.s 
of  the  countries  in  which  they  want  to  trade  ;  (4)  the  (lerman  bankine 
system.  end)odying  long  crcditsS  for  small  security  ;  and  (."))  the  import 
duties,  which  assun*  manufacturers  of  their  home  markets. 

.Manufacturing  organisation   may   be  divided   into   two  hoadinirs 
dealing  {n)  with  factory  exj»en.ses  and  (h)  with  <lesign  of  product 
Factory  expenses  are  largely  inff\UMiced  by  the  fixe<l  charge*:  ■ 
queiitly  the  co.st  of  the  product  depends  very  greatly  ujion  the  c\ 
of  the  output.  an<l  for  this  reason  the  working  of  night  8hifl«  is 
proiitable  even    thotigli  certain  charges  incuirpd  may  l>c  higher  for 
night  work  than  for  day  work. 

The  design  ha.s  a  most  inijiortant  bearing  on  the  production  of  large 
•uitput.     This  is  a  point  which  has  been  ajM  ,1  by  the  (Jermans 

very  forcibly,  as  also  the  desirability  of  •  ng  the  customer 
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Witli  regard  to  the  latter  point  it  would  be  an  advantage  to  provitic 
the  selling  man  and  erecting  man  witii  cards  suitable  for  indexing 
and  recording  every  motor  sold,  with  the  j)articulars  of  the  load, 
type  of  plant  it  is  <lriving  and  the  conditions  under  which  the  motor 
works.  Sucli  flata  would  be  valuable  when  designing  new  motors 
as  giving  a  record  of  the  various  conditions  which  the  motors  are 
required  to  meet.  When  a  (ierman  sets  out  to  develoj)  new  ))lant 
reliance  is  not  placed  on  the  ideas  of  one  man;  all  the  departments 
are  brought  together,  so  that  the  most  suitable  design  is  produced 
from  all  ]K)ints  of  view.  In  this  coimtry  designs  are  generally  not 
tackled  on  a  thorough  basis,  and  consequently  many  designs  are 
developed  that  the  salesman  cannot  sell  or  the  shopman  cannot  build. 
The  author  compares  a  (Ierman  motor  of  2  h.p.,  weighing  1150  1b., 
and  running  at  1,200  revs,  per  min.,  with  an  old  type  of  British 
machine  having  an  output  of  1|:H.p.,  weighing  18olb.,  and  nnniing 
at  1,200  revs,  jjcr  min.  The  British  machine  was  not  designed  for 
a  fan  or  comnuitating  poles,  whereas  the  (.German  macliine  was 
designed  for  both,  p^nd  the  armature  had  bigger  slots  and  more  copper 
in  the  armature.  By  altering  the  end  brackets  so  that  they  were 
alike  at  each  end,  and  providing  sutiKcient  space,  a  fan  was  introduced 
and  other  alterations  were  made,  so  that  a  2  h.p.  motbr  was  pioduced  ; 
and  by  a  new  design  a  .'3-1  h.p.  motor  was  made  weighnig  lOOlb. 
runnnig  at  1,200  revs,  per  min.  Such  a  detail  as  n'.aking  botli 
brackets  the  same  at  each  end  of  the  motor  is  important  from 
the  point  of  view  of  cheapening  the  cost  of  i)roduction. 

In  experimental  work  there  is  much  loss  of  knowledge  owing  to 
the  fact  that  one  firm  does  not  know  what  another  firm  has  done. 
The  author  considers  that  there  should  be  in  London  or  some  other 
big  centre  an  experimental  and  research  bureau  to  which  the  results 
of  experiments  would  be  sent  to  be  recorded,  .so  that  any  firm  could 
refer  to  this  bureau  for  information  before  beginning  to  carry  out 
tests,  such  information  being  sent  free  of  charge.  Such  a  bureau 
should  be  maintained  by  the  State,  as  the  trade  of  the  coimtry  would 
tenefit  by  the  results.  Similarly,  manufacturers  should  be  educated 
to  look  at  the  matter  from  the  patriotic  point  of  view,  and  should 
publish  the  results  of  their  researches. 

The  great  progress  of  Germany  has  been  due  to  the  following 
causes:  (1)  Careful  attention  to  organisation  ;  (2)  careful  attention 
to  factory  expense  and  hours  of  working  ;  (3)  working  night  shifts 
under  projjer  conditions  ;  (4)  the  continual  endeavour  to  get  maxi- 
mum outputs  ;  (5)  careful  attention  to  design  ;  (6)  co-operation 
between  all  sections  of  industry  ;  (7)  careful  study  of  customers' 
requirements  ;  (8)  careful  study  of  competitors'  machines  ;  and  (9) 
systematic  recording  of  results  of  research  work. 

In  regard  to  education,  there  should  be  a  greater  study  of  the 
application  of  science  to  manufacturing  and  commerce.  The  German 
engineer  is  trained  to  a  larger  extent  in  applied  science  than  in  this 
country.  Jt  is  to  his  advantage  to  hold  an  engineering  degree  or 
diploma  when  a^jplying  for  an  appointment  in  German},  A\hereas 
in  this  country  it  is  usual  for  applicants  to  keep  silent  in  regard  to 
such  matters.  Many  employers  require  educating  to  the  value  of 
scientific  training. 

In  regard  to  foreign  trade,  it  is  necessary  to  study  the  requirements 
and  finance  of  each  country  concerned,  and  to  deal  through  men  who 
are  familiar  with  the  people,  their  language  and  their  ways.  Also 
to  adopt  the  units  of  weight  and  other  measures  of  the  country. 

German  bankers  give  long  credit  to  manufacturers  on  small 
security  ;  that  is,  they  allow  manufacturers  to  have  money  on  the 
security  of  an  order,  which  places  the  German  manufacturer  &t  a 
great  advantage.  The  British  Government,  assisted  by  expert 
advisers,  should  act  as  guarantors  to  banks  for  loans  to  manufac- 
turers requiring  financial  assistance.  The  German  manufacturer 
has  also  the  advantage  that  German  people  support  German  enter- 
prise ;  thus  their  home  market  is  secured  in  a  better  way.  In  this 
country  British  manufacturers  are  not  supported  in  the  same  way, 
nor  do  our  big  industrial  firms  consider  one  another.  In  conclusion, 
the  author  gives  a  German  code  of  business  by  which  Germans  are 
pledged  to  support  German  industries.     ' 
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NOTES  ON  THE  MEASUREMENT  OF  HIGH  VOLTAGE.* 

lii    WILLIA.M  K.   WOHK. 

SniiiiiKirij.-  A  bri(  f  account  is  given  of  soni"  c\-|MTiments  niarl<-  to 
•  Ictcnniiie  the  n  lativc  accuracy  of  c<-rtain  nuthorls  uwd  in  measuring 
h  gh  voltag' s.  The  nicthmls  comprise  the  lise  of  a  tertiary  (or  vf.lt- 
nictcr)  (Oil  in  the  higli-fen.xion  » ransf*  rijicr.  the  direct  mea.'urement  of 
voltage  by  a  cnst  \ollavc  im  t-.r  and  tii'-  d(  rivation  of  the  high-tensi<  n 
p  (ysi.re  f.-(  m  the  p- iniary  voltage. 


This  Paper  is  an  account  of  some  tests  which  were  made  with  the 
view  of  comparing  the  several  methods  for  the  mejisurement  of  high 
voltages  which  are  free  from  the  objections  jxiculiar  to  the  spark  gap. 

K.tjjeriitieiifril  A /tpnraltis. — The  generator  used  is  a  60  k.v.a. 
2.")0-volt  eight-pole  OO-cyrle  three-phase  alternator  with  both  ends  of 
each  phase  winding  brought  out  to  the  terminal  board.  In  the.-^ 
tests  the  excitation  was  kept  substantiidly  constant  at  norm;d  value 
and  three  schenies  of  connection, designated  A.  B  j'.nd  C  respectivelv. 


Fio.  1.— No-Lo.\D  W.WK  FOK.M.S 
OF  A  .\ND  B. 


Fk;.2.-^Xo-Lo.\d  Wave  Forms 
'of  B  .\nd  C. 


were  used.  (A)  Windings  connected  in  7.  Wave  shape  approxi- 
mating a  sine  form  (Fig.  1).  (B)  One  phase  winding  alone.  Promi- 
nent third  harmonic  with  other  harmonics  giving  a  flat-topped  wave 
(3^ig-  !)•  (C)  Two  wndings  connected  in  V.  Same  fundamental  as 
B,  but  the  third  and  ninth  harmonics  are  doubled  in  value,  and  the 
wave  has  a  prominent  hollow  at  the  quarter-cycle  point  (Fig.  2). 

The  transformer.  Fig.  3,  has  a  capacity  of  100  k.v.a.  at  200,000 
volts  60  cycles.  One  end  of  the  high-tension  winding  was  grounded. 
The  primary  winding  consists  of  four  separate  480- volt  coils  arranged 
to  be  connected  in  parallel,  in  series-parallel,  or  in  series.  The 
reactance  drop  is  about  4-5  per  cent.,  the  resistance  drop  about  0-6 
per  cent.  The  transformer  had  been  equipped  with  a  tertiary,  or 
voltmeter  coil  intended  to  serve  as  a  means  of  determinmg  the 
secondary  voltage.  The  accuracy  with  which  the  secondary  voltage 
could  be  determined  by  the  use  of  this  coil  was  one  of  the  things  in- 
vestigated.    Control  of  the  voltage  was  obtained   by  means  of  an 


induction  regulator. 


Oil  Switch  Trip 


Fig.  3. 

The  actual  secondary  voltage  was  determined  by  a  standard 
250  mm.  sphere  gap  used  in  accordance  with  the  Standardisa- 
tion Rules  of  the  Institute.  -  In  most  of  the  tests  the  gap  was  set 
at  a  certain  length  and  the  voltage  slowly  raised  until  spark-over 
occurred  ;  in  some  cases,  however,  the  gap  ^^  as  shortened  slowly  with 
the  voltage  constaut.  There  was  little  difference  in  the  results 
obtained  by  the  two  methods  of  manipulation  although  the  first 
method  gave  slightly  more  consistent  results,  and  was,  therefore, 
preferred.     Each  point  is  the  mean  of  five  to  seven  trials. 

Determination  of  Crest  Factors. — Polar  oscillograms  of  the  voltages 
and  currents  were  taken  and  the  first  six  odd  harmonic  components 
of  the  waves  were  determined.  The  crest  values  were  then  obtained 
by  calculating  the  ordinates  of  the  waves  at  a  few  degrees  on  either 
side  of  the  angle  at  which  an  inspection  of  the  oscillogram  indicated 
the  peak.     The  crest  values  thus  determined  from  the  harmonic 
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Table  I. — Secondary  Voltage  Derived  from  Tertiary  Voltage. 
(Secondary  pressure  derived  from  the  obsc  rved  tertiary  voltage  and  expressed  as 
tlie  R.M.S.  value  of  the  sine  wave  of  equal  ]»eak.) 

Ratio  of  secondary  turns  to  tertiary  turns  =  1,000  :  1. 


Test    

1       '       2 
A.           A. 

3 

4 

1 

6            7 
B.          ('. 

S 

Sunnlv  

A.          A.          B. 

Sec.  current  (amp.) 

0024    0035 

0114    0-342    0  031 

01 10  0  030fi 

0-323 

Tertiary   R.M.S.    volt? 

1 

' 

X  1,000  =  ^:3   

09.300  0.1,400 

()8.000  50.000  80.000 

63.300  50.100 

48.600 

Crest  factor  of  tertiary 

voltage -^\/^  =  ^3- • 

1026'    1024 

1011     00()8     1127 

1087     1017 

1-212 

J  {.M.S.  value  of  sine  of 

equal    ))eak    of    ter. 

... 

volts  X  1,000=  A'.,/"., 

101.000  07.700 

i)0.700 

57.100 

E)fi,900 

67,500  57.100    58,000 

K'-condary  volts  by  ga]( 

R.M.S.  value  of  sine 

of  equal  peak  =  A,'.^... 

103,700  00.000 

•)0.300 

57,000 

IHi.OOO 

07.400  57.000 

57,600 

Per  cent,  error  by  {a) 

R.M.S. ter. volts  alone 

-4-2     -1-5 

-00     +2-4 

-110 

-61         31 

15-6 

(h)  tert.  volts  corrected 

for  crest  factor 

-1-7     4  0-8 

I 

-fO-G 

-  0-9 

+  0-3 

+  0-2         1-4 

+  2-3 

Components  were  cheeked  l)y  direct  measurement  of  the  amplitudes 
oil  the  oscillograms. 

An  inspection  of  the  above  data  shows  that  the  tertiarj'  voltage 
corrected  for  cre-sl  farlor  is  a  satisfactory  measure  of  the  actual  second- 
ary voltage  as  determined  by  a  sphere  gaj). 

ijl Obviously  the  R.M.S.  value  of  the  tertiary  \oltage  should  not  be 
used  alone  as  a  measure  of  the  secondary  voltage,  when  the  latter  is 
dedned  in  terms  of  the  crest  value,  unies;-  something  is  known  about 
the  crest  factor.  The  wave  shape  of  the  secondary  voltage  depends 
u])on  so  many  factors  of  complex  relationshij),  some  of  which  are 
mentioned  by  the  author,  that  it  is  practically  impo.ssible  to  predict 
how  the  crest  factor  will  be  changed  by  a  given  change  in  the  con- 
ditions of  load  or  supply. 

As  an  illustration  of  this  the  author  gives  a  number  of  oscillograms. 
In  tests  1  to  4  the  generator  was  connected  to  give  a  "  good  "  E.M.F. 
wave.  As  the  load  was  increased  the  tertiary  voltage  wave-shape 
changed  from  a  ])eaked  form  to  a  flat-to])ped  form,  the  crest  factor 


secondary  voltage  wave  obtauied  by  integration,  but  the 
latter  wave  is  in  fair  agreement  with  the  wave  of  tertiarj- 
voltage. 

The.se  tests,  few  as  they  are,  show  the  necessity  for  a 
knowledge  of  the  crest  factor  under  the  particular  conditions 
of  the  test  in  order  to  use  the  voltage  of  a  tertiary  coil  as 
an  accurate  measure  of  the  secondary  voltage. 

Secoiidarji  Voltage  Measured  hy  ('rent  Voltmeter. — Crest 
voltmeters  having  indications  dependent  upon  the  average 
value  of  the  charging  current  taken  by  a  condenser  and 
thereby  measuring  the  peak  value  of  the  voltage  acro.ss  the 
condenser  have  been  used  in  ex]>erimental  testing.*  In 
order  to  Jeam  something  of  the  usefulness  of  these  meters 
under  conditions  prevailing  in  ordinary  high-tension  testing 
a  met«r  of  this  ty|X'  was  also  used  to  measure  the  high-ten- 
sion pressure  in  all  but  test  1 . 

For  clearness  the  observations  are  here  exhibited  in  a 
separate  table. 

'J"he  measurement  of  high  voltages  by  this  method 
has  substantially  the  sim])licity  of  the  ordinary 
methoQs  for  low  voltage,  with  a  j)recision  apparently 
limited  only  by  the  difficulties  of  original  calibration, 
save  in  one  respect.  Meters  of  this  tyjie  employing  rectify- 
ing bulbs,  are  inherently  incapable  of  giving  indications  proi)ortional 
to  the  highest  peak  of  a  voltage  wave  which  has  several  peaks  in  a 
half  cycle.  With  waves  of  this  kind  the  current  through  the  con- 
denser will  have  both  jwsitive  and  negative  lobes  in  a  half-cycle. 
Xow  the  crest  value  of  the  voltage  is  jjroportional  to  the  maximum 
quantity  of  electricity  in  the  condenser,  and  this  quantity  Ls  pro- 
portional to  the  net  area  of  the  current-time  curve  for  one  half-cycle, 
negative  lobes  counting  as  negative  areas.  The  ]>ermanent  magnet 
tyjie  instrument  in  series  with  a  rectifying  bulb  indicates  the  average 
positive  current  throughout  a  whole  cycle  and  thus  measures  the 
sum  of  the  areas  of  all  the  positive  lobes  of  the  current-time  curve 
in  a  whole  cycle,  failing  to  subtract  the  areas  of  the  negative  lobes 
when  these  are  present  in  the  first  half-cycle  and  adding  the  areas  of 
the  same  lobes  when  they  ajij^ear  on  the  positive  side  in  the  second 
half-cycle.  The  error  is  therefore  a  double  one.  both  elements 
causing  the  meter  to  measure  a  current  greater  than  the  true  average 


rtiirary  Voingf 
•  leil.dry  Voltac'  ^ 

.  inlfEHi  ol  lojO  Cuiipnt 

Fi(!.  4 


-•  Primtry  Vani|C 
—  r«rti<ry  VotUft 
Integral  ol  l(»d  Cufreru       ^v 

Flii.  5 


-  Primary  Vclug« 

-  I»niiry  Vaitac« 

■  Integral  ef  Load  Current 


Fi<:.   6. 


varying  apj)arently  as  a  linear  function  of  the  secondary  current. 
In  tests  f)  and  fi  U  was  used,  and  the  third  harmonic  was  10-2  j)er 
cent,  of  the  fundamental  with  the  lighter  load,  but  only  O-o  jht  cent, 
with  the  henvier  load,  the  resulting  change  in  the  crest  factor  being 
from  I-.")!).'}  to  l-oO'.t.  Tests  7  and  8  are  esj)eeially  interesting,  in  that 
they  show  great  changes  in  wave  shajie  and  crest  fact<»r  produced  by 
sim|)ly  changing  the  load.  The  chief  impurity  in  the  tertiary  wave 
sha|)e  is  again  tlu-  tliird  hariMonic.  Here  an  increase  in  the  load 
lowennl  this  comiHHient  in  value  from  36  to  24  jxr  cent.,  and  what  is 
of  mon-  imiK)rtaiife.  practically  n-versed  its  phase,  n'sulting  in  a 
change  in  the  crest  factor  from  1-438  to  1-714.  The  addition  of  load 
in  this  ca-se  therefore  increa.sed  tlie  crest  factor. 

There  is  some  evirlence  that  the  tertiary  voltage  wave  form  is 
mo^v  likely  to  resemble  tiie  secondary  voltage  wave  form  than  the 
wave  form  of  the  primary  voltage.  Figs.  4,  5  and  6  compare  the 
several  voltage  waves  as  mechanically  synthesiVd  fn)m  theii  n-- 
s|)octive  harmonic  series.  The  .scale  of  tiiese  tigures  is  so  chosen  that 
nil  the  waves  have  the  8nm(>  H.M..S.  value.  The  secondary  wave 
shajK'  d«'t(>rnnned  in  this  manner  is  not  strictly  c<»rreet.  on  Heeo\mt 
of  some  corona  current  which  was  pn'senf.  Vt^  int<*grating  the 
whole  load  current  and  thus  ignoring  the  in-phase  com|)onent  due 
to  comna  the  n<sultiiig  wave  is  made  to  a])p««ar  to  the  right  of  the 
true  curve  ;  and.  further,  .xince  the  shift  of  the  fundamental  is  pnv 
portion.'itely  gn'ater  than  for  the  higher  harmonies,  the  shape  of  the 
wave  is  atTected.  This  ernir  is  es]M<eially  n<iticed  in  Fig.  ."».  where  the 
nvp»»eitnnee  of  tiie  load  was  the  smallest  and  the  ixirona  ctirnMit. 
therefore,  largest  as  companMl  to  the  eonclenser  current.  Fig.  0 
show.H  a  marked  «litTerenee  between  the  primary  voltage  wave  and  the 


current,  and.  therefore,  to  indicate  a  voltage  greater  than  the  true 
high-tension  voltage. 

An  error  of  another  kind  will  be  introduced  in  the  measurement 
unless  the  freiiuency  of  the  E.M.F.  being  measureil  is  the  same  as  the 
fre<iuency  employed  in  the  original  calibration  of  the  meter.  Since 
with  a  constant  E..M.F.  the  meter  reading  will  vary  directly  as  the 
freciuency.  the  projier  correction  can  be  easily  applied. 

As  would  be  expected,  the  primary  voltage,  even  when  corrects! 
for  crest  factor,  is  not,  in  general,  a  .satisfactory  mea,iure  of  the 
secondary  voltage,  largely  because  the  wave  form  of  the  primary 
voltage  may  or  may  not  resemble  the  wave  form  of  the  secondarv 

Table  11,    -  Secondary  PrrK.turr  .Measured  f)yCrf  si  Voltiurtrr  and  Krprtsaed      ^^ 
fiA  the  Ji.M.S.  Value  of  the  Sine  Ware  of  Equal  Peak:  ^F" 


1 

Crest 

S?c.  volts 

Sec.  volts 

Error  of  crent 

Test. 

'  Sui»i>ly. 

voitniete.'- 

liy  giip 

by  integ. 

volt  meter 

1 

reading. 

,       R.M.S. 

load  cur. 

per  oenL 

2 

'      A 

no.fioo 

96.900 

-03 

3 

A 

69.600 

69.300 

... 

+04 

4 

A 

57..'>(HI 

57.6<Mt 

57.400 

02 

."» 

B 

0(i.4»M1 

OO.CkHt 

... 

-0  2 

1i 

B 

68.300 

67.400 

... 

+  i:» 

i 

C 

82.700 

57.900 

■f42-« 

s 

C 

.">«5.0*M» 

57.r>00 

.''.7.100 

-12 

•  "Cnlibratinn  «if  the  Spl'.ere  Cap  Voltmeter."  Chubb  ami  For»c.»c«< . 

•Trano."  A.l.E.F...  1913.  Vol.  XXXII..  p.  7.19.    "The  Klwtrio  Stn-imfh 

of  Air."  Whitehead  ami  Gorton.     "  Proc."  A.l.E.F...  June.  1914.  p.  92<t 
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voltage  under  given  circuit  conditions,  the  difference  being  especially 
noticeable  in  Fig.  6.  Of  course,  the  use  of  the  simple  ratio  of  turns  is 
responsible  for  part  of  the  error,  because  the  internal  resistance  and 
and  reactance  drops  in  the  transformer  are  thereby  neglected. 

Conclusions. — For  the  conditions  of  test  and  with  the  apparatus 
used,  the  following  conclusions  may  be  drawn  :— 

(a)  It  is  possible  to  wind  in  a  high-tension  transformer  a  tertiary 
(or  voltmeter)  coil  in  such  a  manner  that  the  voltage  induced  in  this 
tertiary  coil,  when  corrected  for  crest  factor,  is  a  satisfactory  measure 
of  the  secondary  terminal  pressure. 

(6)  A  crest  voltmeter  provides  a  convenient  and,  in  general,  an 
accurate  means  for  measuring  high  voltages,  though  errors  can  be 
introduced  by  the  use  of  extremely  distorted  voltage  waves. 

(c)  The  primary  voltage,  even  when  corrected  for  crest  factor,  is  an 
uncertain  measure  of  the  secondary  voltage  because  the  respective 
wave  forms  may  differ. 


APPARATUS  FOR  STARTING  AND  CONTROLLING 
ELECTRICAL  RUNNING  MACHINERY.* 

BY   C.   C.    GARRARD. 
[Continued  from  p.  774.) 

Summary.- — The  apparatus  dealt  witli  consists  of  variable  resistances 
to  enable  electric  motors  to  be  started  up  without  taking  an  excessive 
current  from  the  mains  and  without  mechanical  shock,  and  also  to  enable 
the  running  speed  of  the  motors  to  be  varied  at  will. 


Comparison  of  Star-Delta  Switches  with  Auto-transformers 
for  Starting  Squirrel-cage  Induction  Motors. — The  star-delta 
switch  is  the  cleapest  form  of  starter  for  small  squirrel-cage 
motors,  and  is  alwa^^s  to  be  preferred  when  the  conditions 
allow  of  its  use.  The  question  that  follows  therefore  is  : 
Under  what  circumstances  must  the  more  expensive  auto- 
transformer  starter  be  used  ? 

The  star-delta  starter  is,  of  course,  simply  an  appliance  for 
switching  the  motor  direct  on  to  the  mains  with  its  stator 
windings  connected  in  star,  the  normal  running  conditions 
being  with  the  stator  delta  connected.  When  a  squirrel-cage 
motor  is  switched  directly  on  to  the  line  it  will  take,  before  it 
starts,  a  definite  amount  of  current  equal  to  the  voltage  applied 
per  phase  divided  by  the  impedance  of  the  whole  motor  per 
phase.  This  latter  remains  constant  whether  the  machine  be 
connected  star  or  delta,  so  that  if  E  is  the  voltage  between  the 
line  wires  then  the  starting  current,  the  stator  being  connected 

m  star,  is  equal  to  1— A'l—^,  where  k-^  is  a  constant,  since     _    is 

the  voltage  applied  per  phase.  This  is  also  the  value  of  the  cur- 
rent drawn  from  the  mains.  The  starting  torque  experienced 
by  the  rotor  before  it  begins-  to  rotate  is,  for  a  given  motor, 
proportional  to  the  square  of  the  voltage  applied  per  phase 
winding — i.e.,  again  with  the  stator  connected  star,  we  have 

starting  torque=A2li  r-o)  j  where  a;.^  is  a  constant;  that  is  to 

say,  if.  the  opposing  mechanical  torque  is  greater  than  this 
amount,  the  motor  cannot  be  started  by  a  star-delta  switch. 

We  thus  have  two  limiting  conditions  ;  in  the  first  place  the 
supply  authority  may  object  to  suddenly  switching  on  a  current 

E 

equal  to  h^~r;^,  or  the  opposing  mechanical  torque  may  be 


In  both  these  cases  the  auto-trans- 
We  will  consider  the  two  cases 


,       7  /  E 
greater  than  kA  — — 

former  starter  offers  a  solution 
as  follows  : — 

(a)  To  Draw  a  Siiiull  Starting  Current  from  the  Mains. — The 
star-delta  arrangement  imposes  a  voltage  per  phase  at  starting 

E 

on  the  motor  of  --^z:  volts.     If  a  smaller  starting  current  is 
1-73  " 

required  it  is  obvious  a  transformer  having  a  larger  ratio  than 

1*73  must  be  used.     Suppose  we  use  an  auto-transformer  with 

a  40  per  cent,  tapping — ie.,  a  ratio  of  1/2-5.     The  connections 

aie  sliown  in  Fig.  3. 


motor  is  ^i04E.  The  currents  flowing  in  the  connections 
A,  B  and  C  are  fci04E-v/3.  The  current  taken  from  the  mains 
(neglecting  magnetising  current  of  the  auto-transformer)  is 

^,0-4E\/3'_;5:iE  . 

2-5"~  ~3-6I ' 

that  is  to  say,  the  current  drawn  from  the  main  is  48  per  cent, 
of  the  current  which  was  diawn  by  the  star-delta  starter.     On 

/     P       2 

the  other  hand,  the  starting  torque  is  reduced  from  i-,(  t-^  ) 

"   I"  (o/ 

with  the  star-delta  .starter  to  ^•2(0-4E)2  ^^j^ij  tj^g  auto-tran.s- 

former,  which  is  also  only  equal  to  48  per  cent,  of  what  it  was 

when  the  star-delta  starter  was  used. 

{h)  To  Secure  a  Large  Starting  Torque. — Let  us  assume  that 
we  use  an  80  per  cent,  tapping  on  the  auto-transformer.  Then 
using  the  same  diagram  as  before,  the  current  in  each  phase  of 
the  stator  will  be  ^^O-SE,  and  the  current  in  each  connection 
A,  B  and  C  will  be  ^-/J-SEy/S. 

The  current  taken  from  the  mains  will  be 
^•lO•8E^/3_^jE 
1-2.5      ~(H)' 

which  equals  192  per  cent,  of  the  current  taken  by  the  star- 
delta  arrangement.     On  the  other  hand,  the  torque  has  in- 
creased to  192  per  cent,  of  the  star-delta  torque. 
■     Applying  these  figures  to  a  specific  case  of  a  7  h.p.  three- 
phase  motor  1,.500  revs,  per  min.  50  periods,  having,  with  star- 


Fio.  3. — -Diagram  Illustrating  Auto-Traxsformer  Starting  of 

SQUraREL-CAGE   MoTOR. 

delta  starting,  a  starting  torque  of  35  per  cent,  of  full  load 
torque  and  a  starting  current  from  the  mains  of  175  per  cent. 
of  full -load  current,  we  have  ; — 


Table  I- — Comparison  of  Star-lJcllaiilarlcr  with  Auto-transformer  Starter. 

Per  cent,  of  full-load      p  , 

Method  of  starting.  starting  current       ,  ,,  7  ^"i^"  °* 

drawnfro'm  the  mains  ^^^"•o^^  torque. 


40  per  cent,  tapping  on  auto-  trans- 
former     

Star-delta  or  auto-transformer, 
having  ratio  of  1/1-73  

80  per  cent,  tapping  on  auto-trans- 
former     1 


o 
o 

84 


175 
33fi 


o 
lG-8 


35 
67 


The    current   taken  per  phase  of  the 


Copyright.     All  rights  reserved. 


It  foUows  from  this  that  no  matter  whether  an  auto-trans- 
former or  a  star-delta  switch  be  used,  the  starting  torque  is 
proportional  to  the  current  drawn  from  the  mains. 

Comparison  of  Resistance-type  Starters  for  Squirrel-cage 
Motors  with  Auto-transformer  Starters.— Starters  consisting 
of  resistances  connected  in  series  with  the  stator  winding  are 
sometimes  used  for  starting  up  squirrel-cage  motors.  The  con- 
nections are  as  per  Fig.  4. 

Let  us  suppose  that  sufficient  resistance  is  used  so  that  at  the 
moment  of  starting  up  a  voltage  of  0-4E  is  applied  across  the 
stator  terminals.     Then,  current  taken  per  phase  of  motor 
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=ljO-iFj,  current  taken  from  ma\ns=\/Z]ciO-iE,  and  starting 
torque=A:2(0-4E)-. 

Similarly,  if  the  resistance  be  reduced  so  that  a  voltage  of 
0-8E  is  applied  across  the  stator  terminals  at  the  moment  of 
starting,  then  current  taken  per  pliase  of  motor=/;iO-8E, 
current  taken  from  mains=\/3/riO-8E,  and  starting  torque 
=/.-2(0-8E)2. 

Applying  these  figures  we  get  : — 

Table  II- — Conijuirisi,,!  (,f  a  iit(j-tiuiixj<>riii'  r  Slurl<  iiiikI  Itfii^taticeSltirti-i. 

Starting  current 
:   drawn  from  the       .Starting  torque 
Melliod  of  starting.  mains  as  a  ikt-    as  a  percentage  of 

ccntagc   of  full-      full-load  tonjue. 
load  current. 

.  . 1 

40  ])er  cent,  tapping  on  auto-trans-  °„  „ 

former    84  1(>'S 

Series  resistance  to  give  applied 

voltage  of  40  ])er  cent 210  H)S 

Star-delta     or     auto-transfornier, 

having  ratio  of  1/1-73 IT.')  ?>■> 

Series  resistance  to  give   api)lied 

voltage  of  E/1 -7.3 303  3.". 

80  |)er  cent,  tapping  on  auto-trans-' 

former    33(>  <)T 

Series  resistance   to  give  apjilied 

voltage  of  80  per  cent )2li  ''7 

Switching  motor  direct  on  in  delta  5.'.")  l""' 

It  will  be  seen  from  the  figures  in  Talkie  II.  that  the  resistance 
type  of  starter  for  squirrel-cage  motois  is  a  veiy  inefficient 
piece  of  apparatus.     Its  use  is  not  to  lu-  recommended  except 


Vui.  4. — T)iAt.it\M  li.i.rsTUATiNc  H';sisTV\CK-MKTHon  OF  Stvktim; 
.S<vciitiiKi.-('.\(;K  Indictkin  .Motoks. 

})erhaps.s<»ni('tim«'s  for  small  sizes  of  motors.  With  it.  it  is  luit 
j>o,s,sible  to  obtiiiu  anything  like  a  iciis(iii;il»ie  tor(|U<'  witli  a 
small  current  from  the  m;.in'<.  Even  wiicn  very  little  series 
resistance  be  u.scd.  tlu* starting  curpMit  taken  from  the  niains  is 
considerably  larger  than  that,  taken  liy  the  auto-transformer 
for  the  same  starting  torque. 

General  Conclusion  as  to  Choice  oi  Type  ot  Starter  ^or  Squirrel- 

cage  Motors.  The  ufncuij  (oikIumom-  to  Ik-  (hawn  from  the 
foregoing  are  as  follows  :  The  resistance  type  »>f  .starter  for 
.squirrel-cage  motors  sh<»ul(l  very  rarelv  be  used.  Its  oulv 
ndviiiitage  is  that  it  can  ea.sily  l>e  maile  with  no-volt  and  over- 
load releases,  and  thus  for  small  .sizes  may  find  ap|>li('atioi) 
Honielimes.  l''or  nuftors  up  to  'J.'t  n  iv.  and  occasicinally  for 
larger  sizes,  where  the  motor  i.s  started  iqi  light — r.ff..  when  it  is 
connerted  by  a  clutch  or  loose  pulU'v  to  its  load,  or  where  it 
only  ha.H  to  .start  up  short  lengths  of  shafting — the  .star-(b-lta 
switch  is  l)est.  When  the  starting  conditions  nrv  .nevero.  or 
unknown,  or  when  the  local  or  sup])ly  authority  jilaces  ro.stri(  ■ 
♦  ion.H  on  the  vidue  of  the  su(hleu  st;irtiMu  current,  then  auto- 
transfornjcrs  alToid  the  be.st  .solution. 


THE  .STARTING  AND  8PEED  (  ONTROL  OF  THREE- 
PHASE  SLIP-RING  INDUCTION  MOTORS. 

Three-phase  .slip-ring  induction  motors  are  started  and  have 
their  speed  regulated  by  inserting  non-inductive  resist.ance  in 
the  rotor  circuit.  It  has  been  sugge.sted  to  u.se  variable  react- 
ance coils  in.stead  of  resistances*  The.se,  however,  do  not  yield 
such  good  residts  owing  to  the  stai  ting  torque  being  adversely 
affected  by  the  increase  of  reactance  ot  the  motor. 

Current  Drawn  from  Mains  ichen  Swi'dnnff  on  an  Itulndion 
Motor. — If  the  motor  be  .switched  on  with  the  slip-rings  short 
circuited  the  momentary  current  drawn  from  the  mains  before 
the  }otor  .starts  will  be  simply  limited  by  the  impedance  of  the 
motor  and  may  reach,  say,  .six  tinres  the  full-load  current. 
This  is  like  switching  on  a  .short-circuited  transforiner.  The 
curreJit  induced  in  the  rotor  will  be  nearly  equal  (divided,  of 
course,  by  the  tran.sforniation  ratio  of  the  windings)  to  the 
primary  current.  The  first  object  of  the  starter  is  to  diminisli 
this  momentary  rush  of  current.  It  is  obvious  that  if  resis- 
tance be  iji.serted  in  the  rotor  circuit  the  rush  of  current  in  the 
rotor  will  be  Ies.sened  ;  as,  moreover,  the  primary  (.stator) 
ampere-turns  are.  equal,  approximately,  to  the  sec(»ndarv 
(roto])  aiii])ere-turns.  the  stator  current  is  likewise  limited. 

Let  K,  be  tlie  voltage  itiduced  in  each  phase  of  the  rotor  with 
full  .stator  voltage  E.,  applied  and  the  rotor  .standing.  Then, 
with  the  rotor  resistance  R  we  have  rotor  current 


lr= 


E. 

R 


I 


(neglecting  the  internal  resistance  of  the  roti>r  and  its  reactance. 
which  aie  small  as  compared  with  R). 

The  corresponding  stator  current  with  the  rotor  .standing 
will  be 

_T   _^r      Er 

^*~R  ^e; 

Now.  K,  and  Iv  are  con.stant'<.  therefore,  it  will  be  seen  that 
the  "momentary  current  taken  from  the  mains  is  inversely  pro- 
portional to  the  resistance  of  the  rotor.  The  above  figures 
are.  of  course,  only  approximate,  as  they  do  not  take  the  mag- 


O 


Rotor 

Starting 

Resistance 


I'm:.  •"».        I>|V»;KA.M   ok  Co-NNKCTIONS  OK   HoTOK  OK   InDI'CTIOX   MoTOR 

WITH  Rksistanck  connkctki)  to  .*<i.ir-Ri\<;s. 

netising  current  aitd  the  reactance  of  the  motor  into  account. 
Nevertheless  the  calculation,  when  dealing  with  ordinary 
startinii  gear,  is  (piit"  accuiate  (Miougli  to  illustrate  the  point 
dis<ussed. 

Stortiii;/  Torque  of  mi  IiKhirtinn  M(ttor.  In  the  previous 
panigraph  it  was  mentioned  that  the  first  object  of  in.serting 
resistance  in  th<'  nttor  circuit  was  to  reduce  the'curn-nt  drawn 
from  th'"  mains  when  the  motor  is  switched  on.  The  .scc(»nd 
and  mon'  important  object  to  l>e  served  is  to  incn'a.se  the 
staiting  tonjiu'.  This  follows  from  the  well-known  fact  that 
the  stjjrting  tortpie  of  an  induction  motor  is  incn>a.scd  l»y  adding, 
up  to  !i  certain  limit,  to  th<'  resistance  of  the  rotor  winding. 

The  ]diysical  iva.son  of  this  is  that  if  the  motor  is  .switrhed  on 
with  short-circuited  .s«'condary.  owing  to  the  large  magnetic 
leijkage  the  rotor  current  is  displaced  in  pha.s<>  ivlative  to  thi' 
magnetic  field,  which  is  t<tTectivc  in  inq)arting  fh<'  t<»rque  to  the 
rotor,  to  .such  an  extent  that,  in  spite  of  the  large  rotor  current. 
the  starting  torque  is  diminished. 

In  Fig.  (J  are  given  repre.s'Utative  sj>eed-tor4ue  curves  of 
-an  induction  motor.     The  continuous  line  curve  repre.-^cnt*  the 
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conditions  wlien  tUe  motor  is  switched  on  with  the  rotor  slip- 
rings  .short-circuited.  The  distance  A  repre.sents  tlie  torque 
developed  at  starting,  and  the  values  of  the  vortical  ordinate 
represent  the  toi-que  whicli  could  he  developed  by  the  motor 
at  any  ])artioulai  speed.  It  will  be  seen  that  tlie  torque  rises 
to  a  maximum  and  theji  falls  again  ;  at  synchronous  speed  the 
torque  is  zero.  The  normal  full-load  torque  and  speed  is 
represented  at  D.  the  distance  BC  b<'ing  tli^*  normal  slip.  If 
now  a  certain  amount  of  resistance  be  inserted  in  the  rotor 
winding,  the  curve  changes  to  the  dotted  lino  shape,  and 
furtlipr,  as  more  resistance  is  added,  goes  to  the  chain-dot  line 
curve.  With  this  latter  the  starting  torque  has  reached  its 
maximum  po.ssilile  value  ;  further  increase  of  rotor  resistance 
will  then  have  the  effect  of  decreasing  the  starting  torque 
below  the  maximum  value.  It  will  be  seen  that  the  maximum 
value  of  torcjue  of  each  curve  is  the  same,  as  this  maximum 
•po.ssible  value  i.s,  indepejident  of  the  resistance  of  the  rotor. 
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Fl<!.     6. — ToRQUE-SPEED     CuRVES     OF     ThREE-PHASE     INDUCTION 

Motor  with  Various  Resistances  in  the  Rotor  Circuit. 

If  a  horizontal  line  be  drawn  through  D  this  will  cut  tlie 
various  curves  at  points  which  will  give  the  speeds  the  motor 
will  lun  at  with  the  various  resistances  in  the  rotor  circuit, 
presuming;  of  coujse,  that  the  opposing  mechanical  torque 
remains  constant  and  equal  to  the  full-load  value.  There 
remains  now  to  determine  the  speed  at  which  the  motor  will 
run  with  the  different  values  of  resistance  inserted  in  the  rotor 
circuit. 

{To  he  concluded.) 


LONDON  COUNTY  COUNCIL  TRAMWAY  ACCOUNTS. 

These  accounts,  together  with  the  re}X)rt  on  the  traffic  service, 
appear  in  Volume  1.  of  the  Annual  Report  of  the  London  County 
Council,  which  has  now  been  published.  We  give  below  an  analysis 
of  those  parts  of  the  accounts,  together  with  extracts  from  the  reports 
which  accompany  them  in  so  far  as  they  are  of  interest  to  electrical 
engineers. 

The  total  length  of  the  Council's  tramways  (excluding  approach 
Jlines  to  car-sheds)  on  January  1,  1914,  was  147  route-miles,  and  on 
December  111,  1914.  149J  route-miles,  of  which  about  143.J-  miles 
were  electric  tramways.  During  the  year  1914  nearly  60,000,000 
miles  were  run  by  the  Council's  tramcars.  while  nearly  535,000,000 
passengers  were  carried. 

Extensions. — Reference  was  made  in  the  report  for  1913  to  the 
fact  that  the  (.'ouncil's  officers  had  been  directed  to  prepare  a  scheme 
for  linking  up  the  existing  dead-end  termini,  and  otherwise  con- 
solidating the  system.  The  Highways  Committee  subsequently 
-submitted  recommendations  to  the  Council  with  a  view  to  appli- 
cations being  made  in  Parliament  in  the  ses.sion  of  191.5  for  authority 
to  construct  tramways  with  the  object  of  abolishing  1 1  of  the  dead- 
end termini.  The  total  expenditure  involved  would  have  amounted 
to  £787,035  in  respect  of  tramway  works.  The  Council,  however, 
on  November  10,  1914,  having  regard  to  the  desiralnlity  of  con- 
.serving  public  funds,  instead  of  expending  them  on  contentious 
Parliamentary  proposals,  declined  to  proceed  din-ing  1915  with  any 
schemes  to  which  consent  could  not  be  obtained.  Subject  to  this 
decision  it  was  decided  to  make  application  to  Parliament  to  con- 
.struct  five  tramways,  viz.,    Seven  iSisters-road  to  near  Crouch  Hill 


station,  Charles-street  to  Charterhouse-street,  Mare-street  to  Terrace- 
road,  High-street,  Shoreditch,  to  Cambridge-road,  and  Aldgate  to 
near  Mark-lane.  ()th(;r  new  tramways  authori.>ied,  hut  not  lx*gun, 
were  Hammei-smith  Broadway  to  tbf;  northern  enrl  of  Hammer- 
smith Bridge,  and  the  junction  between  Tooting  High-street  and 
Mitcham-road.  With  regard  to  the  former,  the  jx>wens  obtained 
lapsed  in  1910  and  again  in  1913,  the  authority  l>ei»g  renewed  fjy 
the  L.C.C.  Tramways  and  Improvements  Act  of  that  year.  In  the 
second  case,  steps  were  being  taken  to  renew  the  authority  which 
lapsed  in  1915. 

Supply. — The  Greenwich  electricity  generating  station  wa«  opened 
in  two  sections  in  ]90f)  and  1910  respectively.  The  cost  of  p<^jwer 
.supplied  from  the  station  during  the  financial  vear  enflefl  .March  30, 
1915,  including  interest  and  sinking  fund  charges  but  e.xclu.sive  of 
substation  expen.ses.  was  0-396d.  per  unit,  "'he  amount  of  coal 
required  for  the  working  of  the  station  during  tne  year  ended  .March 
31,  1915,  was  157,691  tons.  The  average  price  paid  therefor  was 
16s.  8d.  per  ton.  Reference  was  made  in  the  reports  for  1912  and 
1913  to  the  question  of  enlarging  the  capacity  of  the  plant  at  the 
station,  to  cope  with  the  rapidly  increasing  load,  con.sequent  Uf)on 
the  extension  of  the  tramways  .system  in  recent  years,  and  to  the 
deci  ion  to  substitute  a  steam  turbine  of  8,000  kw.  normal  capacity 
for  each  of  the  four  reciprocating  engines.  The  new  normal  capacity 
of  the  station  when  worked  entirely  by  turbines  will  then  Ije 
52,000  kw.,  as  compared  with  a  previous  capacity  of  34,()<X)  kw. 
The  work  is  being  carried  out  in  two  stages,  the  first  of  which  was 
commenced  in  1913.  One  of  the  turbo-generators  was  installed  on 
May  27,  1914.  Messrs.  Kennedy  &  Donkin  have  been  engaged  to 
advise  on  the  work  in  the  second  stage  of  the  extension.  At  the  end 
of  1914  tenders  were  being  in^^ted  for  the  second  two  turbo-gene- 
rators required.  It  was  considered  desirable  that  steps  should  be 
taken  to  increase  the  existing  car  services,  but  before  this  could  be 
done  it  was  necessary  to  obtain  a  temporary  supply  of  power  from 
an  outside  .source.  Arrangements  were  accordingly  made  on 
November  17,  1914,  with  the  London  Electric  Supply  Corporation, 
who  agreed  to  supply  the  additional  c[uantity  of  power  required  up 
to  1,500  kw.  at  a  price  of  £3  per  kilowatt  per  annum,  and  0-4d.  per 
unit.  This  power  was  provided  at  the  Lewisham  sub-station,  and 
was  sufficient  to  enable  between  50  and  60  additional  cars  to  be  run. 
In  consequence  of  the  constantly  increasing  number  of  car  services 
some  of  the  tramways  sub-stations  arc  being  called  upon  at  certain 
times  to  supply  the  maximum  amount  of  energy  which  can  be  trans- 
formed thereat.  Steps  were  therefore  taken  to  provide  not  only  for 
any  increase  in  the  car  services  which  might  have  to  be  made  from 
time  to  time,  but  also  a  greater  margin  of  plant  in  time  of  emer- 
gency, and  a  comprehensive  scheme  was.  on  July  28-29,  1914. 
approved  wliereby  the  existing  plant  is  to  be  re-arranged,  and  addi- 
tional machinery  installed.  The  total  expenditure  involved  by  this 
scheme  is  estimated  at  £48,270.     Arrangements  have  been  made  to 

secure  that  the  works  shall,  if  possible,  be  completed  by  June,  1915. 

• 

Renewals. — The  Council  on  June  23,  1908.  agreed  that,  subject  to 
the  approval  of  His  Majesty's  Treasury  being  obtained  in  due  course, 
provision  should  be  made  for  the  repayment  within  a  period  of  15 
years  from  March  31.  1914,  of  the  debt  outstanding  on  that  date 
(estimated  at  £961,954)  in  respect  of  obsolete  expenditure  on  horse 
tramways.  At  the  same  tim<>  it  was  considered  that  the  further 
charge  due  to  the  acceleration  of  the  repayment  of  such  expenditure 
should  not  be  made  obligatory  upon  the  imdertaking.  until  the 
Council  was  satisfied  from  experience  that  this  could  be  done  without 
prejudice  to  the  establishment  and  maintenance  of  an  adequate 
renewals  fund.  The  accounts  for  the  year  1912-13  showed  a  balance 
of  only  £497  available  for  the  renewals  fluid,  while  the  accounts  for 
1913-14  showed  a  deficiency  to  be  met  out  of  the  general  reserve 
fund  of  £88,525.  The  Council  accordingly,  on  January  27.  1914. 
decided  that  the  question  of  expediting  the  repayment  of  the  debt 
should  be  considered  in  the  year  ending  March  31.  1917.  or  earlier 
if  and  when  there  should  be  any  surplus  available  for  the  purpose 
after  the  renewals  fund  had  been  made  up  to  the  full  amount  neces- 
sary on  the  basis  agreed  upon,  which  is  at  present  at  the  rate  of  |d. 
per  car- mile 

Petrol-electric  Corf  — In  the  report  for  1913  reference  was  made  to 
the  equipment  of  three  horse  tramcai-s  for  use  as  j^etrol -electric  cars. 
These  cars  were  run  experin;entally  on  the  Tooley-stieet  to  Green- 
wich Church  route,  but  as  the  expeiiment  did  not  prove  satisfactorA- 
they  were  withdrawn  from  service.  It  has  now  been  decided  to  use 
them  as  tractors  of  trailer  cat's  between  tiie  main  tramway  routes 
and  the  depots  in  which  the  trailer  cars  will  be  housed.  The  first 
depot  to  be  adapted  for  this  purpose  is  that  at  Balham.  which  was 
originally  utilised  for  the  purpose  of  accommodatmg  horse  cars  and 
horses.  The  Council,  on  July  14,  1914.  decided  to  obtain  150  new 
trailer  cars  for  running  on  the  southern  tramwavs. 
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Fares. — It  was  decided  to  issue  on  the  tramwajs  a  6d.  ticket 
available  on  the  day  of  issue  only  for  any  four  journeys.  The 
followng  additional  arrangements  regarding  the  conveyance  of 
children  on  the  tramways  were  approved  during  the  year  :  (1)  School 
children  visiting  medical-treatment  centres  to  lie  charged  \d.  fare 
for  a  single  journey  on  each  car  between  9:30  a.m.  and  4  p.m.,  except 
on  Saturdays,  Sundays  and  public  holidays.  (2)  Children  under  14 
years  of  age  to  be  charged  on  Saturdays,  Sundays  and  Bank  Holidays 
\d.  for  Id.  single-journey  stages.  Id.  for  l^d.  and  2d.  single-journey 
stages,  and  l^d.  for  2^d.  and  3d.  single-journey  stages.  Considera- 
tion was  given  during  the  year  to  the  question  of  the  desirability  of 
issuing  season  tickets  on  the  tramways,  but  it  was  decided  that  no 
action  should  be  taken  in  this  direction. 

The  total  capital  expenditure  uixjn  the  undertaking  to  .March  .31. 
]91o,  amounts  to  £13,31.5.723.  4s.  od.,  of  which  £287,603.  13s.  6d. 
represents  expenditure  during  the  year  lOn-lo.  The  result  of  the 
year's  working  is  as  follows  : — 

Electric.                     Horse.  Total. 

£         s.  (1.          £       s.  <1.             £         s.     .1. 

Income 2,.389,046     4     7      10,MiO   1 1  9    2,399,846  16     4 

Working  expcnses(in- 
chuiing  war  service 

allowances) 1,684,243   10  10       lti..327    11  4     !.700,.")71      2     2 

Surplus  on  working...      704,802  13     9        5.o26  V     7       699,275  14     2 

(deficiency) 

We  give  below  details  of  the  capital  expenditure  for  the  year 
ending  March  31,  1915  : — 

Greenvich  Station. 

Land     £.58.693 

Buildings    31 4..')5.") 

I'icr,  river  wall  and  condenser  water  ])iijes  ...  79.486 

Machinery  an<l  |)laiit   473,771 

— £926,.505 

DiMribuliun,  Suh-xlalionK.  d-r. 

Land     £I02.IW0 

Buildings   I.-)H.781 

Machinery  and  plant   277.088 

Cables     .".. o4(t.o68 

Ducts    3.J1.H38 

1,430,90.5 

Plant  in  temporaiy  generating  stations    42,083 

£2,399,493 

C'dtixlrui'liov,  d-c. 

IVrniancnt  way  l-l  ,s  1  ."».662 

Ovorhea*!  equi))nn'nt   42.179 

-Alterations  to  bridges  • I.'1.").!I49 

Depots  and  offices  I.2.-.8.S14 

Ma.hin(;rv  and  i)lant    104.981 

Cars ". 1,499.962 

Teni|)f)raiy  subwav 20.5.193 

•  '  ■ 8.062.740 

Street  imi)rovements   7 N. 3.52 

I'inilieo  sit«!   66,343 

Total  electric  tia<ti(m     £11.2-12.928 

Horse  and  cable  traction  142. .398 

Obsolete  en|)ital  (liorse  traction)    1.930.397 

Totnl  outlay £13.315,723 

.At  Manh  .31.  1914.  £r>.34..34  I  Ii.mI  I.eeii  invested  for  the  lienewals 
Kunrl.  During  the  year  it  was  foinid  ncicssary  to  realise  a  |M)rtion 
of  the  iuvestnuMils  costing  £1.38,614.  18s.  in  order  toj[nH«'t  current 
and  eonteniplated  ex|)enditure  on  nuewals.  reducing  the  total  in- 
vested at  March  .31.  lit  I. 5.  to  £39.5.726.  12s.  2d.  The  market  value 
of  the  investments  at  that  date  \va,s  £348,1.5.5.  The  Council  on  dune 
23.  1908.  resolved  that  during  a  period  of  Hve  years  any  balance 
remaining  after  |)ro\  iding  fully  for  renewals  should  be  carried  to  the 
(ieneral  Keserve  Kimd.  The  last  amount  so  credited  to  *h«>  fimd 
waa  in  respect  of  the  year^  191 1-12.  -At  .March  31.  191.5. 
£17!I.I29.  18s,  .3d.  was  invested,  the  (ash  balance  i>f  the  fun<l  bi-ing 
overdrawn,  owing  to  the  transfer  to  Net  Kevenue  .Aceonnl  to  mei-t 
the  (leHeiency  for  the  year  being  larger  than  anticipated.  The 
market  value  (  f  the  investments  was  £146.280. 

The  total  income  on  Hevenue  .Account  au)oiuited  t(i  £2. .399, 847.  of 
whieh  £2..333,.39l  wa.s  drrived  from  passenger  tniflie. 

Truffic 

«  arnillrs.  I'a.MMWrs.  nivilMs, 

Kleclrie  tin.  lion £.58.706.l(il    ...  »;.54  7.2.5:{.332    ...  £2.323.130 

Hor-M' trn.tion  272.ft3l    ...       :<.244.»t<U      ...  I0.2iil 

£58.978.702         £*>r.0.4«7.nn3         C2..i:i:L391 
Table  I.  givf's  particulars  of  revenue  during  the  la.^t  four  rears. 


Table  I- 


-Tramways  Berenue,  d:c.,  of  Year  1914-1.5,  Compared  \rith 
Previous  Years. 


1911-12.* 


1912-13. 


1913-14. 


1914-15. 


Total  revenue  '  £2,356,180 


Passenger  traffic  rev.     £2.292,2.59     £2,181.103 
Passengers  carried .5.33,440,23.5    512,652,653 


£2,251,729      £2.268,668     £2.399.-47 


Car-miles 

Avst.fare  j)d.perpass. 

Total    avg.    receipts  | 

per  car-mile  (erctric)l 

Do.     (horse) 


.50.4.57,812 
103d. 

11 -29^ 
8-81d. 


.53,943,104 
102d. 

1004d. 
8-73d. 


£2.202.489 

522,9.52,640 

.59,209,289 

lOld. 

9-21d. 
8-1.5d. 


£2.333.391 

550.497.993 

58.978.792 

1  02tl. 

9-77tL 
9-51  d. 


Table  II. — Xnmher  of  Passengers  Carried. 


*tl911-12.  +1912-13. 

Fare, — 

d.      Passengers.    Per    Passengers     Per 
(approx.)     cent,     (approx.)     cent. 


1913-14. 


I 


1914-15. 


Passengers  I    Per 
(appro.x.)   '  cent. 


Passengers  I  Per 
(approx.)  Kent. 


HI 
2 

3 

3i 

4 

1^ 
.5 

5.V 

6 

Rtrn- 

1 

l.l 
2' 

.3 
4 
.") 
*) 
8 
9 
E.vch. 


144.662.000 

239,139,200 

47,4()7,JicO 

53,020,700 

7,437,100 

11,723,<00 

1,. 5.5.5, 150 

.■:07,100 

22.650 

400 

.-0 


2712 
44-83 
8-£0 
9-94 
1-.39 
2-20 
0-29 
010 
0  00 
0  00 

000 


143.719.400 

224,328,400 

4  l,f  09,400 

48,492,000 

6.486,600 

13,284,400 

1,214,000 

1,0 .57, COO 

18,600 

35.5,800 


28-03 
43-76 
8-18 
9-46 
1-26 
2 -.59 
0-24 
0-21 
0  00 
0-07 


1. ■0.246.800 

218,4»)7,200 

3.5.660,800 

15.-568,200 

3,-507,000 

3,210.."00 

I         1 86.600 

I        201.000 

16,<:00 

41,-500 


28-73 
41-78 
6-82: 
2-98; 
0-67 
0-61 
0  04 
004 
0  00 
001 


28,700      0  01  I 


I 


6,400    000 


1.58.5.57.000 

22-5.0  8  l.COff 

3.5.»>43.400 

1.5.129.100 

3.718.r00 

3.4t>4.r00 

132. .300 

165..:00 

.•Xt.COO 

.54.500 

1 .200 

9.»0(r 


28-80 

40  89 

(>-47 

2-75 

'  0  eg 

0  )i.t 
tt02 
0  03 
0  01 
0  01 
0(K} 
0  iKI 


112,000 

93.400 

24.497.(;00 

17,293,(00 

3.774.O00 

2,3f  0.200 

113,200 


0  02 
002 
4-68 
3-31 
0-72 
0-46 
002 


27,«0.5,.300i    •"'•23    31,757,500     619  I  47.-565,700     9  09; 


123.700 

0  02 

11.5,800 

0  02 

25.270.f00 

4-.5» 

2O.I84.(iO0 

3e» 

5.(M»1.7(tO 

•••91 

3.MMi.4t>0 

0-65 

(v^  200 

0  01 

CO  .000 

0  01 

200 

0<X) 

54.110.300 

9-s3 

Total 5.33,440,200  100  00  512,652,700  100  00  522.952.100  10000  .550.498.lKK)  U)0-0 


and  Table  II.  an  analysis  of  pas.sengers.     The  diagram  gives  a  com- 
parison between  the  last  two  j'ears. 

It  is  satisfactory  to  note  that  the  increases  in  the  receipts  from  the 
j)a.ssenger  traffic  became  apparent  some  time  before  war  broke  out. 

'  1,600,000 


11.400,000 


i 


8.800.000 
8600.000 


April    May    June     July     Aug.     &pt.     Oct.   Nov.     Dec     Jan.     Fe:.    M»rA 
<'o.Mr.\RISOX  OK   P.\S.SKN'GGR.S  (\\RRIRP. 


and  In'fnre  any  of  the  eomjietinp  onu)ibuse,s  wen>  a<Njuire<l   l'_\    the 
(i<»vernment.     Owing  to  the  eonfinue<l  extension  of  tiansfer  ti' kets 

•  Coronation  year.  t  No  separate  record  kept  of  return  ticki-<- 
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the  increase  in  the  passengers  carried  is  greater  than  is  apparent 
from  the  returns.  Previous  to  transfer  tickets  being  issued  a  passen- 
ger changing  from  one  car  to  another  was  counted  as  two  passengers, 
whereas  a  passenger  holding  a  transfer  ticket,  although  travelling  on 
two  or  more  cars,  is  counted  as  a  single  passenger. 

The  operating  costs  for  electric  traction  amounted  to  1 1 ,636,358. 1 8s., 
or  6-69d  per  car-mile,  as  against  6-47d.  in  the  previous  year.  A  sum 
of  £47,884.  1 2s.  lOd.  was  e.xpended  on  special  charges,  including 
£42,209.  2s.  Id.  for  war  service"  allowances.  The  total  working 
expenses  (exclusive  of  war  allowances  £42,209)  for  1914-15  was 
£1,642,034,  or  6-7  Id.  percar-mile,  as  compared  with  £1,585,251. 5s.  5d., 
or  6-50d.  per  car  mile  for  1913-14.  The  war  .service  allowance 
caOsed  a  deKciency  of  £33,172.  12s.  Id.,  which  was  met  out  of  the 
General  Reserve  Fund.  But  for  the  allowances  mentioned  there 
would  have  been  a  surplus  of  £9,036.  10s.  The  deficiency  for  191 3- 1 4 
was  £88,525.  15s.  lid.  The  increasein  the  receipts  would  have  been 
greater  but  for  the  facilities  given  for  free  travelling  to  special  con- 
stables and  men  serving  in  the  forces  of  the  (Vowti  and  the  reduced 
travelling  by  the  public  during  the  first  months  of  the  war  owing  to 
disorganisation  of  business  and  the  darkening  of  the  streets. 

We  give  below  a  detailed  statement  of  the  expenditure  and  revenue 
on  the  electrically  operated  lines  and  the  capital  charges  thereon  for 
the  year  1914-15,  including  the  costs  of  each  item  per  car-mile  for 
the  years  1913-14  and  1914-15. 


Electric  Traction. 
Traffic  Expenses. 

Traffic  superintendence £6,528 

Wages  of  niotormen  and  conductors 544,223 

Wages  of  other  traffic  employees  76,645 

Cleaning  and  oiling  cars 78,257 

Conduit  cleaning  16,331 

Cleaning  and  sanding  track 7,015 

Printing  and  stationery  29,81 

Fuel,  light  and  water  for  depots    8,117 

Ticket  checks 26,867 

Uniform  and  badges  1 5,169 

Compensation   37,294 

Licences 4,64 1 

Miscellaneous  6,707 

Total  Traffic  Expeases £830,775 

Advertisement  Expenses £6,478 

Repairs  and  Maintenance. 

Permanent  way  £100,523 

Electrical  equipment  of  line 14,174 

Building  and  fixtures  9,287 

Track  in  depots  2,595 

Workshop  tools 

Cats  231,381 

Other  rolling  stock 

Mi.scellaneous  6,104 

Total  Repairs  and  Maintenance £464,064 

General  Expenses. 

Salaries .". £25,347 

Stores  expenses  1 7,293 

Rents    3,725 

Rates  and  taxes    23,556 

Rates  on  permanent  way    87,843 

Printing  and  stationery  2,51 8 

Fuel,  light,  water 1,013 

Law  charges 

Insurances,  &c 2,215 

Central  offices   1 ,70 1 

Workmen's  compensation  3,189 

Miscellaneous  2,696 

Total  General  Expenses £171,096 

Power  Expenses  (.see  below)    £2r0,124 

Special  charges    5,002 

TOTAL  WORKING  EXPENSES  (ex  capital 

charges)    £1,642,034 

Kevenue. 

Passenger  traffic £2,323,129 

Advertisements     24,369 

Leased      lines    and      through     running 

arrangements    26,498 

Sale  of  old  materials 14,140 

Miscellaneous  <)  1 0 

TOTAL  EBVSNUE £2.389,046 


Per  car-mile. 
1914-15.   1913-14. 


0  02d. 
2-21d. 
0-31d. 
0-31d. 
0  06d. 
003d. 
OOld. 
003d. 
OlOd. 
0  06d. 
015d. 
0  02d. 
002d. 

3-35d. 
002d. 


0-02tl. 
2l4d. 
0-28d. 
0-31d. 
0  07d. 
003d. 
0  02d. 
003d. 
ClOd. 
0  06d. 
019d. 
002d. 
0  03d. 

3-30d. 
002d. 


..  0-41d.   . 

..  0-42d 

..  0  05d.   . 

..  0  05d 

..  003d.   . 

..  0  04d 

..  OOld.   . 

..  OOld 

.    OOld 

..  0-92d.   . 

..  0-86d 

..   OOld 

.  002d.   . 

..  OOld 

l-44d. 


l-41d. 


OlOd.   . 

..  OlOd. 

007d.   . 

..  007d. 

OOld.   . 

..  OOld. 

0  09d.   . 

..  008d. 

0-3.5d.   . 

..  0-36d. 

OOld.   . 

..  OOld. 

OOOd.   . 

..  OOld. 

OOOd.   . 

..  OOOd. 

OOld.   . 

..  0  05d. 

0-OOd.   . 

.  OOld. 

OOld.   . 

..  OOld. 

0-Old.   . 

..  0  02d. 

0-66d. 

0-73d. 

102      . 

.    lOld. 

—    . 

.    003d. 

671d.  . 

..  6-50d. 

9 -43(1.    . 

..  8-94d. 

OlOd.   . 

..  OlOd. 

0-lOd.    . 

..  012d. 

0-O5d.    . 

..  0  04d. 

OOOd.    . 

..  OOld. 

9.68d.       9-21d. 


Balance  carried  to  Net  Revenue  Account  ...£704,803  ...  2-81d.  ...  2-71d. 
Capital  Cbarges. 

(Jrccnwich  Station  (interest)  £24,602  ...  O-lOd.  ...  O-lOd. 

(sinking  fund)  26,.547  ...  OlOd.  ...  O-Ild. 

Distribution  (interest)    38,6f;o  ...  0-1.5d.  ...  0-16d- 

(sinking  fund)     51,440  ...  0-20d.  ...  0-2Id. 

Construction  (interest)  217,008  ...  0-88d.  ...  0-88d. 

(sinking  fund)     ; 284,966  ...   ll.5d.  ...   11.3cL 

Street  Improvements  (interest)    23.999  ...  OOOd.  ...  008<L 

(sinking  fund)     ...  1 1,942  ...  004d.  ...  004d. 

I'imlico  site  (interest)  1,612  ...  0-OOd.  ...  0-Old. 

(sinking  fund)     376  ...  OOOd.  ...  0-(K)(L 

To'al  Capital  Charges £681,1.12  ...  2-71d.   ...  2-72d. 

Deficit  (''lectric  traction)    £;J3,173    ...     — 

The  figures  for  honse  traction  are  as  follows  : — 

HoKSK  Tkaction.  Per  car-mile. 

1914-l.x    1913-14. 

Horsing  expenses    £5,8.'>4  ...  51.5d.    ...  4-40d. 

Traffic  expen.ses 4,737  ...  417d.    ...  406d. 

Advertisement  expenses    8  ...  OOld.    ...  OOld. 

Repairs  3,877  ...  3-41d.   ...  lo3d. 

Oeneralexpen,ses 904  ...  0-80d.   ...  0-59d- 

Special  charges    947  ...  0-8.3d.   ...  0-80d. 

Total  Capital  Charges £16,327       14  37d.       ll-3itd. 

Deficit  (horse  traction)  (mc/.  capital  charges)    £5,527   ...  £8,5t'0 

There  are  also  the  following  capital  charges  on  obsolete  capital 
to  be  met : — 

Interest £19,728 

Sinking  fund   26,919 

Total  £46,647 

Adding  this  total  to  the  deficit  on  electric  traction,  and  the  deficit 
on  hor.se  traction ,  the  total  deficit  together  with  Parliamentary 
and  other  expenses  comes  to  £78,023.  As  mentioned  above  the 
power  expenses  for  electric  traction  amounted  to  £250,124,  and  the 
various  items  making  up  this  total  are  as  follows  : — 

Power  Expenses. 

Greenivich  Generating  Station.  Cost  per  unit. 

Salaries  and  wages £17,099  ...  — 

Fuel 134,.393  ...  — 

Water  732  ...  — 

Oil  ard  waste  9.54  ... 

Repairs  : ;...... 12,268  ...  — 

Rates,  taxes  and  insurance 18,266  ...  — 

Miscellaneous  •-. 1,7.53  ... 

Total  Generating  Expenses £185,465  ...    0-396d. 

Temporary  Power  Supplies £34,745  ...        — 

Distribution  (sub- stations,  &c.)    37,476  ...        — 

Total  Power  Expenses  (ea;  capital  charges) £257,686  ...        — 

ie.s.9  power  used  for  other  puqjoses  7,562  ...         — 

Fewer  Expenses £250,124  ...        — 

The  total  number  of  units  used  during  the  year  was  156,701,313. 
This  includes  sub-station  lighting  and  units  used  in  car-sheds  and 
depots.  The  total  units  purchased  from  outside  was  13,961,903. 
The  number  of  units  used  per  car-mile  was  2-6,  as  compared  ^\^tll 
2-63  during  the  previous  year.  Each  electric  car  on  the  avei\.ge 
travelled  11707  miles  per  day,  at  an  average  speed  of  8-95  miles  per 
hour.  The  average  number  of  cars  in  use  was  1,374,  together  with 
10  horse  cars.  The  average  number  of  passengers  j)er  car-mile 
amounted  to  9-32  for  electric  traction,  and  1 1-90  for  horse  traction. 


Cooling  of  Cylinders.  Private  J.  Alfred  Hughes.  B.Sc, 
E.  Company  R.A.M.C.  has  a  Paper  in  the  "'  Philosophical 
Magazine  "  entitled  "'  On  the  Cooling  of  Cylinders  in  a  Stream 
of  Air."  The  cylinders  were  arranged  with  the  a.xis  perpen- 
dicular to  the  stream,  and  the  results  obtained  were  of  the 
form  \i^kv",  where  M  is  the  rate  of  heat  loss,  k  is  the  constant, 
and  V  is  the  velocity  of  the  stream.  For  diameters  between 
043  cm.  and  1-93  cm.,  the  inde.x;  was  0-.5.5  to  0-65.  For  the 
large  cylinder  of  diameter  15-5  cm.  the  index  was  0-98,  but  at 
low  velocities  it  was  0-6.  These  results  are  in  agreement  with 
those  of  previous  experimenters.  Some  experiments  were  also 
made  regarding  the  loss  of  heat  from  bodies  having  stream  line 
sections.  The  experiments  showed  that  regarded  as  a  cooling 
apparatus  a  stream  line  section  was  much  more  efficient  than 
a  circular  one. 
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A  DIRECT-CURRENT  GENERATOR  FOR  laOOO  VOLTS.* 

BY    \V.    LINKE. 

The  highest  direct-turrent  voltage  yet  ol)tained  for  industrial 
l))urposes  was  probably  that  obtained  on  the  Thury  system,  for  the 
])ower  transmission  scheme  from  St.  Maurice  to  Lausanne.  Several 
motoi"s  and  dynamos  were  coupled  in  series  ;  the  dynamos  gave  a 
maximum  pressure  of  2,200  volts.  Altogether  there  were  10  such 
j)iachines,  and  this  gave  a  maximum  pressure  of  22,000  volts.  The 
bedplates  of  the  diffeient  dynamos  were  completely  insulated  ;  tl)cre- 
iore,  Avith  each  machine,  only  a  pressure  of  2,2(X)  volts  liad  to  be 
considered.  Besides  this  installation,  the  maximum  industrial 
pressures  may  be  said  to  range  between  2,fKK)  and  .'J.fMK)  volts,  as  in 
the  cases  of  Mai/icrc  Saint  Marie,  Hull,  &c.  irately  several  railwavs 
have  been  constructed  with  pressures  between  2,000  and  .■$,000  volts. 
The  usual  ])lan  in  such  cases  has  been  to  put  two  machines  in  series. 
There  have  also  been  experimental  attempts  to  construct  small 
machines  for  pressures  up  to  r),000  volts  ;  and  for  testing  the  insula- 
tion of  the  Thury  installation,  a  very  small  machine  giving  I  amixre 
at  22,0(M>  volts  was  made,  and  designed  on  very  unusual  lines.  The 
induction  winding,  in  the  form  of  a  ring,  and  the  commutator  were 
both  fixed  ;  the  field  and  the  brushes  rotated.  The  voltage  between 
-segments  of  the  commutator  was  fairly  high,  and  amounted  to  about 
-■)()  volts.  There  was  the  {)uestion  of  getting  sparkless  commutation. 
nnd  this  was  done  by  inserting  conden.sers  between  the  different 
segments  of  the  cfunniutator.  A  stream  of  coni|)resse<l  air  was  also 
•<lirected  on  the  commutator  in  order  to  extinguish  the  sj)arks  at  the 
lips  of  the  brusl>es. 

The  Allgemeine  Klektricitiits  Gesellschaft  has  recently  supplied  a 
machine  to  the  lieichsanstalt  giving  a  pressure  of  lO.CKX)  volts,  and 
.an  outj)ut  of  JO  kw.     The  machine  is  intended  for  seientitic  pur|K)scs. 


Diagram  s-howino  thk  Insclatiox  of  the  Winuisus  in  thk  Siots  of 

THE   DRI'.M    AllMATrRK. 

(Kive-fourths  of  the  full  size.) 

-<uch  as  the  e.xanunation  of  the  |)henoincna  attending  discharges  in 

iiases,  and  the  propcrt ics  of  insulating  materials  uiuler  hijih  direct- 

<urrent    stresses,     'i'here   wa8   a   clau.se   in    the   s|)ecilicafion    which 

« at  her  troubled  the  designers.     This  provided  that    the  construct  ion 

T^hould  be  .s\i(h  thai  any  |M)le  ( ould  be  eartlied  or  coniu-cted  to  the 

bedplate  ;     t licrcfoi'c    the   other   |H)!e    had    to    \vithsfarul    the   entire 

pressure  of   jO.tMKl  xolts  l)etwe<'n  its  wiiulings  and   llu'  iixiri  core: 

further,  the  vohage  of  Id.OtXt  was  fo  b<'  so  arranged  that  at   lower 

\olt,iges  a  cori'es|H)iidiugl\'  larger  current  could  be  oiitained.      It  was 

thought  l>ett<>r  to  <lesign  the  in.ichiue  on  usual  lines  :   a  good  de.il  of 

i\|MMienee  has  Ik-cii  accumulated  in  the  pnx-ess  of  years,  and  it  was 

tlionglit    iM'tter  to   utilise   this.      The   voltage   was   divided    between 

two   machines,  each  of  which   ha<i   two  commutators.      There   were 

thus  four  eonnuiitators  in  all.  over  each  of  which  then*  was  a  pros*»un' 

of   2..VM(    vf>lts.      The   armatures    are    wound    on    the    normal    drum 

system.     The   jiressuw   between   the  s«'gments  on    I  hi-   commutator 

A\a.s  not  nl)ove  the  u.sual  figure  :    there  wen'  212  segnu'nt.H  on  the 

connuutator.  Ix-tween  each  of  which   there   was  ji    |>n"*sure  of  ;d>oul 

24  volts.     The  mam  difhciilty  lay  in  the  insulation  of  the  winding. 

an«l  particularly  in  protecting  the  wintlings  iml»e«ldeil  in  the  Hhit.s  in 

the  armalnn-  fnun  the  full  working  pressun>  of   |(t.(XMt  volts.      The 

l>e>*t  insulating  materials  were  chosen,  and  the  wmdiiigs.  which  wen- 

euiitedded  in  the  slots,  wen*  very  can-fully  wrapiiwl  on  the  M.-efely 

systeui  with  mieaita  foil,  the  wra]ipinu  being  pn>s.He<l  on  without  a 

join,     'fill'  accom|>au\iug  diagram  is  a  seilion  through  1  lu'  wimlinv; 

in  the  slot  to  a  scah-  of  al)out  livr-foiirths  of  the  aetunl  817.0.      In  this 

way    a     thon)Ugl\ly    satisfactory    insulation     was    ol)tHined.     The 

se|mrate  coils  wen«  tested  with  a  pn'ssuiv  of  22.tHM>  volts,  and  the 

"  rrnnslntrtl  fr<.ni  th<- '    KUUtrotwhuisthe  Zcit-ehrifi.*  Heft    12.  lOI.V 


complete  armature  was  tested  with  an  alternating  pressure  of 
20,000  volts.  The  machine  naturally  had  commutating  poles;  the 
commutation  was  almost  completely  sparkless  up  to  overloads  of 
l.'iO  i)er  cent,  of  the  normal  output.  The  pressure  being  ver\'  high, 
the  insulation  might  be  exposed  to  serious  risk  on  closing  the  switch, 
and  it  hat^  therefore  been  necessari-  to  take  suitable  prec-aution.s  by 
providing  it  with  suitable  devices  to  protect  it  against  surges. 


EFFICIENCY  OF  PROJECTORS  AND  REFLECTORS.* 

BY    H.WDX   T.    HARRI.SOX. 

The  author  refers  to  recent  researches  that  have  resulted  in  im- 
provements in  the  design  of  searchlights  which  make  the  useful 
illuminating  power  nearly  eight  times  that  of  the  searchlight  used 
hitherto.  He  has  also  been  cx|X'rimenting  with  gas-hlled  incan- 
descent lamps,  with  the  object  of  concentrating  their  light  for  certain 
other  purpo.ses,  and  it  is  these  exf)eriments  which  have  lei;l  him  to  the 
coiulusion  that  the  efficiency  of  reflectors  will  play  a  very  imjxsrtant 
part  in  the  future  of  electric  lighting.  To  en.sure  that  the  gain  in 
lamp  etficiencj-  is  not  lo.st  by  shading  or  diffu.sing.  it  is  essential  that 
tlie.se  should  be  carried  out  in  a  scientific  manner. 

Fortunately  the  caase  of  the  increased  intrinsic  brilliancy — viz., 
the  reduced  area  of  the  light  source — is  an  aid  to  efficient  reflection  : 
and  it  is  to  be  hoped  that  makers  of  gas-liiJed  lainj)s  will  place  the 
coiled  filaments  close  together  so  as  to  concentrate  the  light  .source. 
The  importance  of  .a  concentrated  light  source  for  efficient  n^flection 
Ls  clearly  brought  forth  by  the  fact  that  with  a  6-volt  108-watt  lamp 
it  is  |K)ssib!e  to  f)roduce  a  reflector  giving  seven  times  the  multiplxing 
jx)\ver  obtainable  when  using  a  100- volt  lamp  under  the  same  c-on- 
ditions,  the  spread  in  the  latter  case  feeing  more  than  double.  The 
author  will,  therefore,  submit  reasons  why  he  considers  this  is 
likely  to  become  an  important  factor  in  future  private  and  public 
lighting. 

Tlicre  is  little  doubt  that  many  of  the  attempts  fo  produce  efficient 
lighting  by  means  of  refiector.s  have  failed,  due  to  psychological 
reasons.  In  workshops  and  places  where  the  aesthetic  side  does  not 
receive  much  consideration  there  is  little  objection  to  leaving  the 
shop  in  what,  compared  with  daylight,  is  darkness,  and  only  supply- 
ing local  lighting  for  the  work  in  hand.  Personally,  whilst  thorouglily 
approving  of  the  strong  local  lighting,  in  the  author's  opinion,  a  good 
general  light  tends  to  improve  the  temi)er  and  discipline  of  the 
workere. 

In  other  places  than  workshops  ami  factories  local  lighting  ran>ly 
meets  with  approval.  It  will  be  rememljcred  that  the  introduction 
of  indirect  and  semi-indirect  lighting  was  largely  due  to  the  desire  to 
hide  the  brilliance  of  the  light  source  l)rought  about  by  the  increased 
efficiency  of  the  lamps,  and  that  in  one  of  the  l>est  knowni  of  these 
indirect  .systems  reflectors  are  used  to  concentrate  the  light  on  the 
ceiling,  from  whence  it  is  diffused  into  the  rcxim. 

Assuming  that  the  efficiency  of  these  reflectors  was  good,  and  that 
70  ]K»r  cent,  of  the  luminous  flux  was  concentrated  on  the  ceiling,  and 
that  the  reflecting  value  of  the  ceiling  was  70  |H'r  cent.,  thus  allowing 
alniut  .■>(>  jxr  cent,  of  the  original  light  for  illuminating  the  objects 
in  the  room  :  this  50  per  cent,  was  being  diffused  from  a  reflector 
which  distributed  it  in  all  dinntions  in  the  lower  hemisphere,  then-- 
fore  the  luminous  flux  was  divided  over  an  angle  of  ISO  deg.  In  nio.st 
rooms  the  bulk  of  the  light  is  recpiired  over  an  angle  of  IK*  deg.  when 
the  light  source  is  high  up.  thercfoiie.  of  the  original  light  pn>duee<l 
the  luminous  flux  used  0-."i(l  cas  4."))  ( I  cos  <)0)  0146.  A 
semi-indirect  fitting  woidd  have  l>een  more  efficient,  as  some  of 
the  light  would  have  been  allowed  to  pa.ss  into  the  nvpiired  direction 
throuirh  a  ditTnser.  i)Ut  the  eflicieiuy  would  still  Ih"  very  low. 

lioth  the  indirect  ami  .semi-indirect  systems  were  primarily  designe<l 
to  avoid  glare,  but  it  is  al.so  (ontended  that  they  have  advantagj-s 
owing  to  the  light  being  very  widely  ditfuse<l.  In  the  ca,se  of  tin' 
indirec  t  system  this  diffusion  is  often  carrie<l  to  an  umiatural  degn^-. 
The  desire  to  avoid  glan>  is  vcr\-  natural,  but  In-fon*  means  can  l«e 
devised  for  avoiding  this  «'tfcct  it  is  neees.sarv  to  investigate  tlie  cjiiwe. 
It  aj)|»«>ai-s  to  Ih"  the  goneral  impn-ssion  tl>at  the  sole  cause  of  glare 
is  the  high  intrinsic  brilliancy  of  a  light  .soun-e.  In  the  aiithor  s 
opinicui  this  is  not  .so.  for  the  following  reason  :  If  a  lO-in.  diameter 
motor  (ar  headlight.  pm<lucing.  say.  a  nuixinunn  of  .'»,OO0c.p..  i" 
(omjKired  with  an  arc  lamp  which,  when  enclose«l  in  a  lOin.  o|>ale)«- 
cent  globe  also  gives  ."•.(KK)  c.p..  the  headlight  will  ap|iear  to  be  nuioh 
mon-  glaring  than  the  arc  lamp,  although  the  intrinsic  brilliancy  of 
the  .source  is  the  sanu'.  The  ililfcn-nce  lies  in  the  fact  that  the 
apivin^nt  intrinsic  brilliancy  of  the  source  taiJors  off  in  one  cnne  to 
nothing,  whervas  in  the  case  of  the  licadlight  it  (vaM\s  nearly  abniptly. 
Thus  then-  is  a   means  of  n^ducing  the  mipleas.»nt   efte<t  of  glan- 

•  ,\l.siinri  of  a  Pnm-r  nml  U-fon-  the  Liverpool  Kngine<rinK  Society. 
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without  necessarily  reducing  the  higli  intrinsic  brilhancy  of  the  source, 
namely,  by  gradually  accustoming  th(^  eye  to  the  biilliancy. 

In  considering  a  lighting  problem  the  first  point  to  settle  is  the 
•degree  of  intrinsic  brilliancy  of  light  source  which  is  harmless  and 
pleasant  to  the  eye.  it  may  be  assumed  that  a  shallow  glass  bowl, 
equally  illuminated  all  over,  would  be  suitable  for  an  average  room. 
For  example,  a  room  15  ft.  square  by  12  ft.  high  would  require 
15xl5,<2=  4yO  lumens  to  produce  an  average  of  2  ft.-candles.  if 
this  average  were  taken  at  2  ft.  6  in.  above  the  floor  and  the  light 
source  were  2  ft.  fi  in.  below  the  ceiling,  the.se  lumens  would  be 
■directed  over  a  solid  angle  of  about  90  deg.  Now,  a  modern  gas-lilled 
electric  lamp  distributes  light  equally  in  nearly  all  directions.  Therc- 
fof  it  will  produce  ('.H.;47r  lumens,  and  the  candle-}X)wer  required 
will  be  45(),47r=  ;$6,  to  which  must  be  added  certain  losses  to  be 
considered  later,  when  it  has  been  decided  how  best  to  direct  the 
luminous  flux  over  the  desired  angle. 

The  method  that  naturally  suggests  itself  is  the  use  of  a  reflector 
that  will  collect  the  I'ays  over  an  angle  of  270  (leg.  and  direct  them 
over  an  angle  of  90  deg.  But  this  would  mean  that,  within  the 
angle  of  90  deg.  the  lamp  would  be  visible,  and  that  the  only  light 
•on  side  the  90  deg.  woukl  be  that  reflected  from  the  surroundings. 

Both  of  these  conditions  are  unpleasant,  therefore  a  diffu.sing  bowl 
is  necessary,  and  the  author  would  suggest  one  9  in.  in  diameter. 
Having  designed  the  reflector  for  a  spread  of  90  fleg.,  if  below  it  were 
.  jilaced  a  dithising  gla.ss  three  things  result  :  (I )  The  visible  area  of  the 
light  source  is  increased;  (2)  a  loss  due  to  absorption  occurs  ;  (o) 
ifurther  diffusion  of  light  occurs. 

The  visible  area  of  the  light  source  is  increased  to  something  over 
63  sq.  in.,  depending  on  the  depth  of  the  bowl.  Therefore  the 
intrinsic  brilliancy  of  the  light  source  is  reduced  to  less  than  4  c.p. 
jier  square  inch,  which  is  about  the  same  as  a  flat-wick  petroleum 
lamp  flame,  generally  admitted  to  be  a  pleasant  light.  Thiis.  one  of 
•our  objects  has  been  attained. 

The  degree  of  diflusion  or  dispersion  will  depend  largely  on  the 
type  of  glass  used.  The  depth  of  the  bowl  can  be  regulated  to  obtain 
a  pleasant  but  small  illumination  on  the  walls  up  to  the  height  of  the 
light  sonce.  which  will  again  be  reflected  from  the  walls  to  illuminate 
the  ceiling  sufficiently  to  cause  a  good  eff'ect.  Moreover,  the  amount 
of  side  ditlnsion  can  be  largely  regulated  by  designing  the  reflector 
to  concentrate  the  light  in  a  downward  direction  ;  in  other  words, 
to  produce  a  nearly  parallel  beam. 

This  brings  one  back  to  the  scientific  use  of  reflectors.  If  it  were 
not  for  the  fact  that  the  modern  lamps  lend  themselves  to  efficient 
handling  by  means  of  reflectors,  theij'  future  for  domestic  purposes 
would  be  A'eiT  limited  Therefore,  it  is  most  important  that  their 
capabilities  in  this  respect  be  carefully  investigated,  and  that  the 
makers  use  every  effort  to  concentrate  the  filaments  in  order  that  the 
work  of  the  Teflector  designers  be  made  as  easy  as  possible.  (Aood 
reflectors  exist  at  the  present  time  for  use  with  ordinary  tungsten 
lamps',  but  the  actual  efficiency  of  such  reflectors  is  comparatively 
low. 

In  order  to  compare  the  possible  efficiency  of  a  reflector  with  the 
actual  result  obtained,  it  is  only  necessary  to  take  the  total  lumens 
produced  by  a  light  source  and  compare  it  with  the  lumens  received 
by  a  reflector:  the  mean  spherical  candle-power x47r  gives  the  total 
lumens.  The  solid  hemisplierical  angle  over  which  the  reflector 
distributes  the  light  can  be  found  by  the  27r(l  —cos  6)  formula,  where 
^  represents  half  the  angle  in  question.  By  taking  the  maker's  curve 
of  a  reflector  the  author  shows  that  there  is  still  a  long  way  to  go 
J>efore  commercial  reflectors  can  be  considered  efficient. 

In  his  work  in  the  Navy  the  author  has  been  able  to  produce 
reflectors  which,  with  a  dispersion  of  6  deg.  produce  a  mean  candle- 
power  about  1,000  times  that  of  the  original  lamp.  Let  us  suppo.se 
that  such  a  reflector  had  been  used  in  the  case  of  the  9-in.  fitting, 
previou.sly  referred  to.  Little  of  the  total  light  flux  would  then  have 
been  lost  in  the  reflector  ;  therefore,  the  only  losses  would  have  been 
the  glass  absorption.  The  position  of  +he  light  source  being  suitable 
for  distribution  in  the  room,  an  efficient  and  pleasing  illumination 
would  result  even  when  using  a  lamp  of  a  high  intrinsic  brilliancy. 

With  reference  to  public  lighting,  this  branch  is  one  where  the  use 
of  reflectors  properly  designed  should  save  much  public  money,  but 
imfortunately,  there  appears  to  be  considerable  difference  of  opinion 
&.S  to  what  is  actually  required. 

The  Street  Lighting  Specification  Committee  proposed  a  certain 
basis  of  minimum  horizontal  illumination  dependent  on  the  class  of 
street  to  be  illuminated.  This  basis  was  criticised  both  here  and 
abroad,  the  feeling  being  that  such  minimum  illumination  did  not 
ensure  suitably  lighted  streets,  and  it  was  moreover  suggested  that 
the  illumination  requirements  of  the  sjiecification  could  be  obtained 
at  the  e.xjjenditure  of  less  power  by  utilising  reflectors  of  a  suitable 
type.  Ten  or  15  years  ago  the  author  was  able  to  prove  that  low 
efficiency  electric  lamps  could  compete  with  upright  incandescent 


gas  mantles,  provided  that  suitable  reflectors  were  uaed.  Since  that 
time,  the  increased  efficiency  of  electric  lamps  has  made  it  unneces- 
sary to  use  such  projector  tyj*  reflectors  in  order  to  compete  with 
gas.  Nevertheless,  the  fact  remains  that  by  far  the  greater  part  of 
the  light  produced  is  not  utili.sed  in  lighting  the  street. 

Since  the  days  refcrrcfl  to,  every  writer  on  the  subject  of  street 
lighting  has  pointed  out  the  correct  distribution  of  light  for  the 
purpose  ;  yet  an  unaccountable  prejudice  apfjears  to  exist  again-st 
the  use  of  reflectors  which  produce  this  particular  characteristic. 

He  is  inclined  to  think  that  prejudice  on  this  subject  will  shortly 
disappear  for  the  following  rea.sons  :■ — 

(r/)  Fast  driving  vehicles  are  allowed  to  u.se  headlights  which 
produce  the  correct  distribution  of  light  for  road  illumination,  thas 
accustoming  the  public  to  that  form  of  lighting,  and  these  headlights 
are  directly  in  the  line  of  vision. 

(Ij)  It  is  becoming  more  generally  admitted  that  the  .safest  metho<l 
of  .street  lighting  is  that  which  jjroduces  considerable  contrast  and 
definition  of  objects  by  producing  shadows. 

The  distance  at  which  an  object  is  vi.sible  from  a  motor  car  using 
a  headlight  of  moderate  power,  is  in  itself  proof  that  the  lighting  of 
roads  could  be  more  efficiently  carried  out  without  increasing  the 
cost.  A  32  c.p.  lamp  provided  with  a  suitable  reflector  will  prwiuce 
a  beam  by  which  a  dark  coloured  object  can  be  .seen  at  a  distance  of 
750  ft.  That  is  to  say,  with  lamps  250  yds.  apart,  illuminating 
conditions  could  be  produced  which  vvould  ensure  public  safetj'. 
Whereas  the  conditions  now  are  such  that  with  lamps  of  similar 
power  placed  70  yds.  apart,  the  illumination  is  so  bad  that  traffic  is 
often  dangerous. 

To  suggest  that  two  .32  c.p.  lamps  erected  on  lamp  posts  at  a 
distance  of  750  ft.  would  be  an  improvement  on  the  present  method 
of  putting  a  00  c.p.  lamp  at  distances  of  50  ft.  to  70  ft.,  will  .strike 
those  who  have  not  considered  the  matter  as  ridiculous.  Neverthe- 
less drivers  of  fast  vehicular  traffic  rely  entirely  on  the  light  produced 
by  their  own  headlights. 

It  is,  however,  common  knowledge  that  the  headlights  of  vehicles 
produce  glare  which  might  prove  a  .serious  drawback  to  the  adoption 
of  concentrated  light  for  street  or  road  lighting  purposes.  The  author 
has  already  mentioned  his  opinion  of  one  cause  of  this  glare,  but  in 
the  case  of  public  lighting  there  is  another  means  of  reducing  it, 
namely,  by  placing  the  light  sources  at  such  a  height  that  the  most 
powerful  rays  are  only  within  the  line  of  vision  when  the  lamps  are 
viewed  from  a  distance,  and  as  the  ob.ser\-er  nears  the  light  source 
the  candle-power  of  the  beam  reaching  his  eyes  is  reduced.  This 
method  also  has  the  advantage  of  followmg  the  correct  curve  neces- 
sary for  even  illumination. 

There  is  no  insuperable  difficulty  in  raising  the  height  of  lamps  for 
street  lighting,  especially  if  they  are  not  heavy  or  bulky.  It  has 
been  the  practice  for  some  time  to  erect  lamps  of  1,000  c.p.  or  over, 
at  a  height  exceeding  16  ft.  from  the  ground,  with  the  object  of 
obtaining  better  distribution.  The  light  sources  which  have  been 
described  are  of  comparatively  small  weight  and  bulk  and.  though 
of  low  spherical  candle-power,  are  producing  as  far  as  their  ptirticular 
purjx)se  is  concerned,  a  candle-power  far  in  excess  of  1.000.  and. 
therefore,  should  be  placed  at  a  higher  level. 

Such  a  scheme  in  practice  would  work  out  somewhat  as  follows  : 
Take,  for  example,  a  road  50ft.  wide  which  it  is  desired  to  illuminate 
up  to  the  standard  of  0-1  ft.  candles  minimum  horizontal  illumination. 
If  two  lamps  be  used  at  each  fighting  source  fitted  with  reflectors  of 
the  projector  pattern,  it  will  be  found  that,  with  a  spacing  equal  to 
100  yds.  between  each  post  and  the  lamps  placed  at  20  ft.  above  the 
ground,  the  following  candle-power  of  the  l)eam  is  requiied  (approxi- 
mate) : — 

Over  an  angle  of  20  deg.  (1.750  lumens)  17.5(K)  c.p. 

20  to  27  deg.       (350         ..       )     5.500  c.p. 
27  to  45  deg.       (125         ,.       )        800  c.p. 

NoTK.— Tilt  sc  figures  nmst  be  halvcfl.  as  two  lamps  are  covering  the 
same  ground  from  opposite  tlirections. 

With  a  reflector  correctly  designed  this  result  cou'.d  be  produced 
with  a  lamp  giving  93  mean  spherical  candle-jxiwer.  or.  allowing  for 
losses  in  reflectors,  say,  a  125  c.p.  lamp.  There  being  two  such 
lamps  on  each  post  ^he  electrical  energy  required  at  0-7  watts  per 
mean  spherical  candle-jx)wer  would  amount  to  175  watts  per  post. 
And  as  there  would  be  only  17  }X)sts  to  the  mile,  the  total  energy 
required  per  mile  of  lighting  would  be  under  3  kw. 

To  compare  this  w  ith  the  most  efficient  of  the  present  systems,  one 
might  take  the  case  of  a  500-watt  flame  arc  lamp  using  a  dioptric 
globe  and  giving  2,500  c.p.  in  the  required  direction.  In  order  to 
obtain  the  .same  mininnim  illumination  these  would  have  to  be  placed 
about  60  yds.  apart.  This  would  represent  30  to  the  mile,  or  15  kw. 
per  mile  of  lighting.  Moreover,  these  being  arc  lamps,  they  would 
cost  cousiderablv  more  to  install  and  maintain. 
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Of  the  manv  problems  that  will  follow  the  pre.sent  war 
public  attention  has  so  far  been  directed  to  only  one  to  any 
serious  extent :  namely,  to  the  capture  of  Gennan  trade. 
But  there  are  others  equally  important,  and  if  these  are  not 
carefully  considered  all  preparations  for  the  expansion  of 
our  foreign  trade  will  be  of  small  avail.  This  aspect  has  so 
far  impressed  the  Council  of  the  Institution  of  Civil  Engi- 
neers that  they  asked  Mr.  Harold  Cox  to  address  the 
members  of  the  Institution  upon  Industrial  Development, 
and  a  short  account  of  this  lecture  was  given  in  our  last 
issue.  Mr.  Cox  has  been  concerned  with  public  affairs  for 
many  years  and  lias  given  much  thought  to  matters  of  this 
kind,  so  that  his  views  are  worthy  of  careful  consideration, 
and  we  think  the  Council  did  well  to  arrange  for  such  a 
lecture. 

Cndoubtedlv  the  most  immediate  problem  to  l>e  c«»n- 
sidered  is  the  effect  that  will  be  produced  l)y  the  disbanding 
of  a  large  army,  now  amounting  to  .some  millions  of  men. 
bv  the  discharge  of  large  numbers  of  men  and  women  now 
engaged  in  munition  work,  and  by  the  expiration  of  separa- 
tion allowance's,  it  has  taken  a  long  time  to  bring  about 
the  change  from  normal  times  to  the  state  of  affaii-s  which 
now  exi.>>  is,  but  the  converse  change  from  the  present  position 
recjuired  by  the  military  situation  to  thcKsc  of  peace  time 
will  take  place  verv  much  more  rapidly.  The  possibility 
of  men  returning  and  finding  no  work  for  them  to  do  has 
been  looked  upon  bv  some  people  as  so  .stMious  that  they 
ron.sidcr  a  state  of  revolution  not  impt)ssible.  rndoubtedly 
if  the  situation  is  not  dealt  with  by  the  Ut)vernment  with 
]iroper  foi-esight  (and,  unfortunately,  this  is  a  tpiality  which 
we  often  lack)  the  state  of  affairs  will  be  very  serious.  Mr. 
Cox  ])ut  forward  the  suggestion  that  our  men  might  be 
employed  in  the  task  of  putting  down  and  rebuilding 
portions  of  London  so  that  these  wonkl  be  worthy  of  the 
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great  metropolis  of  which  they  form  part.     Although  we 
agree  with  him  that  London  leaves  very  much  to  be'de- 
sired  from  the  point  of  view  of  both  art  and  comfort,  we 
feel  that  there  will  be  far  more  useful  work  to  be  done  at 
the  end  of  the  war  than  the  rebuilding  of  the  city.     There 
will  surely  be  the  rebuilding  of  the  greater  part  of  Belgium, 
a  task  which  is  essential  for  that  unfortunate  country  and 
which  will  certainly  not  be  accomplished  in  a  day.     Apart 
from  the  reconstruction  of  roads  and  similar  public  works, 
which  can  be  carried  out  easily  by  unskilled  labour,  there 
will  be  the  rebuilding  of  factories  and  dwellings  and  other 
work  which  might  be  undertaken  by  the  skilled  workers  in 
the  ranks  of  our  army.     In  this  way  all  would  be  given 
employment  until  the  time  arrives  when  they  can  be  dis- 
charged to  take  up  civilian  work  once  more.     The  married 
men  should  obviously  be  given  the  first  option  to  return,  and 
men,  whether  married  or  single,  would  only  be  released  as 
it  was  definitely  found  that  they  were  required    or  had 
means  of  support.     This  course  might  entail  a  somewhat 
heavv  burden  upon  the  country  for  a  time,  but  it  would  be 
far  better  to  have  this  financial  burden  than  the  possibility 
of  want  and  lack  of  work  for  those  who  have  been  defending 
the  Empire. 

Apart,  however,  from  the  question  of  the  return  of  our 
men,  which  presents  a  problem  that  will  in  any  case  exist 
for  only  a  comparatively  short  time,  there  is  the  greater 
problem  of  maintaining  our  industries  on  a  proper  basis. 
Mr.  Cox  rightly  points  out  that  after  the  war  men  will  wish 
to  continue  the  higher  wages  which  they  have  recently 
enjoyed.  Such  wages,  however,  cannot  be  given  unless 
the  output  per  man  is  higher  than  it  has  been  in  times  of 
peace.  Moreover,  if  there  is  a  greater  output  it  is  essential 
that  there  should  be  a  larger  market ;  and  the  point  par- 
ticularly emphasised  by  Mr.  Cox  is  that  if  the  workman  has 
a  higher  wage  he  can  produce  a  larger  market  at  home  by 
his  increased  spentling  power,  thereby  enabling  his  employer 
in  turn  to  give  the  higher  wage.  To  a  large  extent  this  is 
true,  though  it  will  operate  more  in  some  trades  than  in 
others.  For  example,  the  expenditure  on  the  part  of  the 
workman  will  not  go  in  the  direction  of  engineering  ap- 
pliances, and,  therefore,  the  manufacturers  of  engineering 
appliances  must  find  their  market  elsewhere.  The  great 
difficulty,  oi  course,  is  restriction  of  output  and  it  may  be 
doubted  whether  this  will  be  relaxed  in  any  sense  after  the 
war.  Politicians  have  promised  to  return  to  the  old  state 
of  things,  and  it  will  remain  for  employers  to  demonstrate 
that  it  is  to  the  disadvantage  of  the  men  to  return  to  those 
pre-war  conditions.  AVe  fear  it  will  be  a  difficult  matter. 
There  will  still  be  the  old  fallacy  that  there  is  onlv  a  certain 
amount  of  work  to  be  done,  and  that  as  this  camiot  be 
increased  a  restriction  of  output  is  the  best  thing  for  labour. 
The  replacement  of  such  an  idea  by  the  fact  that  the  lowering 
of  costs  brings  a  larger  market,  and,  therefore,  more  work, 
will  take  a  long  time  for  it  to  be  effective.  But  apart  from 
this,  there  is  the  important  fact  that  the  rate  of  pavin  this 
countr\'  must  bear  some  relation  to  the  rate  paid  in  other 
countries  with  which  we  are  in  competition,  and  must  not 
be  in  excess  to  a  prohibitive  degree. 

Apart  from  the  question  of  restriction  of  output  there  is 
also  the  weight  of  establishment  charges  which  has  to  be 
borne.  If  these  can  be  diminished  in  any  way  it  is  all  to 
the  good  of  an  undertaking.  The  simplest  means  of  so 
doing,  where  there  is  considerable  capital  involved,  is,  no 
doubt,  to  run  night  shifts  ;  preferably  to  run  three  shifts  as 
suggested  by  Mr.  Cox.  But  whether  three  shifts  are  the 
best  from  the  point  of  view  of  the  health  of  the  comnmnity 
"  may  perhaps  be  doubted,  and  on  this  account  it  might  be 


better  to  run  merely  two  shifts.  Even  so,  the  establish- 
ment charges  would  be  much  reduced,  but  if  such  a  course 
were  adopted  it  would  be  necessary  to  arrange  for  the  proper 
management  of  both  shifts  and  this  would  entail  a  certain 
amount  of  expense.  It  is  useless  to  expect  good  work  from 
a  night  shift  without  suitable  supervision  and  facilities. 
The  matter  is  much  more  simple  in  the  case  of  piece-work 
than  where  large  jobs  are  concerned  and  where  such  work- 
has  to  change  hands  from  shift  to  shift.  Also,  if  higher 
wages  become  general  and  two  or  three  shifts  are  required, 
it  becomes  much  less  easy  for  small  firms  and  for  anv  firm 
starting  business  with  a  comparatively  small  staff. 

Mr.  Cox  emphasised  the  desirability  of  employers  con- 
sidering the  well-being  of  their  employees  as  one^of  their 
primary  objects.     This  sentiment  we  would  fuUv  endorse. 
Much  of  the  trouble  in  the  past  would  have  been  avoided  if 
employers  had  taken  a,  true  interest  in  their  emplovees. 
Now  that  there  has  been  so  much  friction  between  capital 
and  labour  it  is  all  the  more  difficult  to  bring  about  a  proper 
feeling  between  the  two.     There  is  no  doubt,  however,  that 
the  employer — who  has  a  much  better  general  knowledge 
of  the  whole  situation  than  the  employee — should  make 
the  first  advance  and  attempt  to  break  down  those  sus- 
picions which  do  so  much  to  prevent  harmonious  working. 
Unfortunately,  there  is  a  great  deal  in  the  problem  of  pro- 
duction which  the  workman   does  not   appreciate.     The 
employee  takes  no  risk  ;   the  employer,  on  the  other  hand, 
may  fail  to  see  dividends  for  years,  and  it  is  only  due  to  his 
foresight  and  proper  conduct  of  affairs  that  a  successful 
undertaking    is    at    length    produced.     He    is,    therefore, 
entitled  to  a  very  substantial  reward.     On  the  other  hand, 
if  the  workman  puts  forth  his  best  efforts  in  order  to  pro- 
duce success,  there  is  no  doubt,  in  our  opinion,  that  he 
also  should  share  in  the  success  when  it  comes.     The  onlv 
question  which  is  difficult  of  solution  is  to  what  extent  he 
should  benefit.     We  confess  that  the  problem  is  by  no 
means  one  that  is  easy  of  solution,  but  we  hope  that  this 
will    not  deter  employers   from   taking  the  initiative    in 
introducing  terms  which  are   equitable   in  taking  a  true 
interest  in  the  welfare  of  their  employees  to  a  much  larger 
extent   than    hitherto.     Men   of    all    classes   have   fought 
shoulder  to  shoulder  in  the  present  war  ;  let  them  continue 
to  fight  shoulder  to  shoulder  in  the  industrial  fight  which 
must  come  in  times  of  peace. 
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Electric  Arc  Phenomena.    By  E.  Rascu.    Translated  l>y  K.  Torx- 

UEKu.     vLuiuluii  :   Constable  &  Co.)     Pj-.  xvi.  +  194.     Ss.  lid.  net. 

This  book  is  an  addition  to  the  literature  of  a  subject  about 
wliich  little  is  known.  It  will  appeal  to  the  physicist  rather 
than  to  the  engineer,  though  the  latter,  if  conversant  with 
recent  physical  research,  will  find  a  good  deal  of  matter  in 
each  chaptei  to  interest  him. 

In  an  introductory  note  the  author  makes  a  few  general 
remarks  on  the  ftmdamental  cause  of  light.  A  satisfactory 
solution  of  the  problem  of  economical  light  production  by 
electrical  discharges  through  gases  presupposes  a  thorough 
understanding  of  numerous  phenomena  derived  from  ^^"idely 
diflterent  fields  of  knowledge.  For  instance,  besides  purely 
electrical  relations,  there  are  to  be  considered  important  prac- 
tical questions  pertaining  to  arc  stream  conditions,  the  char- 
acteristics of  difierent  forms  of  discharge  and  the  requirements 
for  equilibrium.  The  nature  of  electric  conduction  through 
incandescent  gases,  and  the  relation  of  conductivity  and  light 
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intensity  to  temperature,  point  to  facts  and  theories  which  are 
part  of  physical  chemistry,  while  the  selective  radiation  of 
incandescent  j^ases  is  a  branch  of  spectrum  analysis.  The 
electrode  pFionomena  depend  on  properties  of  materials,  on 
high-temperature  chemistry  and  on  the  laws  of  black-body 
radiation. 

The  book  contains  eight  chapters,  and  the  following  will 
serve  to  give  the  reader  some  idea  of  the  author's  breadth  of 
treatment.  Chapters  I.  and  11.  give  a  general  outline  of 
electric-arc  phenomena  and  an  account  of  the  typical  carbon 
arc.  Typical  electrode  materials  and  their  physical  pro- 
perties are  discussed  in  the  next  chapter,  and  a  great  deal  of 
useful  matter  has  been  compressed  into  a  small  space.  Chapter 
IV.  on  the  theory  of  electrical  discharges  through  gases  deals 
with  tlio  ionisation  of  gases  and  with  the  dynamics  of  di."^- 
ruptivc  discharges  through  gases.  We  are  inclined  to  think 
that  the  importance  of  the  subject  warrants  .somewhat  fuller 
treatment  than  the  10  pages  given  to  it  by  the  author.  A 
cliaptc]'  on  spark  discharges  follow.",,  and  Chapter  VI.  is  de- 
voted to  a  consideration  of  the  voltage  and  current  conditions 
in  the  arc.  The  distribution  of  the  energy  in  the  arc  is  dealt 
with  in  the  seventh  chapter,  and  a  discussion  on  the  efficiency 
of  commercial  typcr;  of  arc  brings  the  volume  to  a  close. 

As  far  as  we  are  aware,  this  is  the  fiif-.t  book  in  \Uiich  modern 
physical  theory  has  been  applied  to  the  arc  and  to  the  con- 
sideration of  arc  phenomena.  The  author  presents  his  facts 
in  such  a  way  as  to  make  them  interesting,  and  the  student  of 
the  arc  will  read  the  book  with  pleasure  and  profit.  Many 
engineers  are  of  the  opinirm  that  the  arc  is  rapidly  becoming 
obisolete,  and  that  the  metal  filament  lamp  will  take  its  place. 
It  would  bii  idle  to  deny  that  the  development  of  the  latter  has 
been  rapid,  but  the  performance  of  metal  lamps  is  determined 
by  factors  which  are  of  small  account  in  the  arc.  For  this 
reason  we  are  glad  to  note  that  the  properties  of  the  arc  are 
still  l>eing  closelv  investigated. 

Questions  and  Solutions  in  Telegraphy  and  Telephony  (Final 
Examinations),     (omiiilfd  l>y  II.  I'.  Kkw.     (Umtlou -.  S.  ReiitfllA 
Co.)      I'p.  74.      Is.  (;<l.  net. 
This  little  book  is  a  companion  vohime  to  "  Questions  and 
Solulions  in  Telegrajihy  and  Telephony,  (Jrade  1."  by  the  same 
author.     In  addition  to  the  examination  ])apers  in  both  sub- 
jects from    1000  to    1*.)11  and  answers  to  all  the  numerical 
questions;   the  author  gives  the  complete   solutions   to   the 
(juestif>nR  in  telegraphy  and  telephony  at  the  last  examination. 
These  should  be  useful  to  students.     Teacheis  and  .students 
Tirill  welcome  a  collection  of  questions  covering  all  the  City  and 
Guilds  p'inal  Kxaminations  that  have  been  h?ld  in  the  two 
Kubjects  (luring  tlie  last  10  years.     Those  desirous  of  sitting 
or  their  F-'inal  this  year  will  do  well  to  buy  the  book. 


THE  USE  OF  CONTINUOUS  CURRENT  FOR  TERMINAL 
AND  TRUNK-LINE  ELECTRIFICATION. 

ItV  NORMAN  WIUSON  STORKR. 

Siiininnr!/.  Tiic  rii)i(r  discusscH  tlic  st'rios  moti  r  iu<  ('li'iatioii.  and 
(jUCHtlonH  (if  control.  Hcgcncrfttivc  systoiriH  arc  (HHisidrrfd.  a«  well  as 
the  ciuoHtion  of  voltnKo  nnd  intorrhanprabilitj'. 

It  would  !«•  presumption  on  tlie  part  of  the  ])rrsciit  ant  hot  to  dis- 
enss  what  is  jtiircly  ;i  traMsportjition  matter,  the  (picstioii  of  liandliiii; 
f rains  in  (ireal  Britain  where  the  conditions  are  so  dillerent  from 
tho,se  in  Anjerica.so  that  this  rnperwill  deal  chiefly  with  the  charac- 
teristics and  iM)ssil)iIities  of  the  continnous-current  motor  for 
handling  trains  in  the  most  economical  and  satisfactory  manner, 
not  only  on  one  htio,  htit  for  inlerchanging  equipments  on  iinch  where 
UifTcrcnf  conditions  prevail. 

Tnr  SERIK.S  Motor. 

It  is  only  al)out  :10  ypar.s  ftintu  the  electric  motor  wa,<«  first  used  in 

rwil   comnierrial    railway   .service.     .Many   exjirnmcnt«   wcrr   m.ide 

prior  ti)  that    lime,   l»ut    it    i.s  a  noteworthy  fa(  t    that    the  clrctri(.' 

Milway  ntotor  did  not  become  commercial  until  the  first  contnmou.'s- 

'  Alwtrurt   i.f   V!\\'T  r«"n(l   iil   the  lm>titiiti«n  of  Kir*  trio^l  KnuiufH^rs 

I)  tlw»  llilli  in-t.      A  I'Hppr  i  ntitlc(l  "  K(  <inotniri>  in  Power < '<•n^M»^l pi mn 

F.lpiMri.-  HaiIwan*."  hv  the  Mnir  mithor.  vm<<  nttbliiihcd  in  Vol.  LXX  V.. 


current  series-wound  motor  was  built  and  geared  directly  to  the 
car  axle.  After  that  event  the  progress  of  electric  railways  was  by 
lcap.s  and  bounds.  The  invention  of  the  multiple-unit  control 
.sy.stcm  gave  a  great  impetas  to  its  growth,  especially  in  heavy  city 
and  suburban  train  service,  and  now  electric  motors  have  been 
applied  to  a  greater  or  less  extent  to  practically  all  classes  of  railway 
ser\ice. 

The  changes  which  have  taken  place  are  referred  to,  and  the  defects 
in  design.  Of  course,  such  a  condition  did  not  long  obtain,  and  the 
improvement  has  been  both  rapid  and  continuous  from  that  day  to 
this  when  the  up-to-date  continuous-current  commutating-pole 
self-ventilated  and  oil-lubricated  railway  motor  leaves  little  to  be 
desired,  either  electrically  or  mechanically. 

The  advantages  of  the  steep  speed  and  torque  curves  are  men- 
tionefl.  These  characteri.stocs  have  proved  to  be  admirably  adapted 
not  only  to  tramways  and  heavy  multiple-unit  trains  in  frequent 
stopping  service,  but  to  the  requirements  of  locomotives  for  long- 
haul-passenger  and  freight  service. 

The  series  motor  has  proved  itself  more  .successful  than  any  other 
type  of  motor,  being  nearly  "  foolproof,"  more  reliable  and  cheaper 
to  maintain.  It  also  gives  the  best  commutation  and  is  least  sub- 
ject to  injury  resulting  from  the  fluctuating  line  voltages  that  are 
common  to  all  electric  railways.  It  is  well  known  that  a  shunt 
or  compound  motor  is  very  .sensitive  in  commutation  to  sudden 
changes  in  voltage,  and  that  practically  every  attempt  to  use  such 
motors  in  railway  .service  has  come  to  grief.  The  field  of  such  a 
motor  is  so  much  more  .sluggish  than  that  of  the  series  motor  that 
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Cdr  tpM<t  in  miles   per  hcor  at  t^mr  of   rtdching    motor  carve 

Fig.  1. — Analysis  of  Power  Consc.mftiox  in  Strajoht-lixe 

ArCEI.ERATIOS. 

Data:Weiehf    1  ton  (2.240  lb.). 

Acceleration   1  mile  per  hour  per  second. 

Total  tractive  effort 121  lb. 

Train  resistance I  lib. 

Allowance  .'or  rctatinr  inertia 7-5  par  cent. 

Cf  ntrol Serles-pnrane!. 

Mr  lor  efficiency  at  normal  voltage 88  per  cent. 

Voila^e-drop  in  motor   5  per  cent. 

flashing  is  almost  inevitable  wher»>  sudden  changes  of  voltage  take 
place  on  lines  of  heavy  capacity.  It  is  a  matter  of  record  that 
voltages  of  more  than  three  times  the  normal  have  \ioen  reached  on 
heavy-eai)a(  ity  ihird-raii  lines  due  to  surges  following  the  o|irning 
of  heavy  UmcIs  «)r  short -circuits,  and  that  even  series  motors  nui.st 
be  well  designed  to  csca]M^  flashing  in  such  case.s. 

Wliile  a  variable-sjxM'd  shiuit  motor  pos.ses.ses  certain  theoretical 
advantages  in  improving  the  efticiency  of  o|)eration  if  it  could  be 
made  as  relial>!e.  |)ra(tically  the  motor  is  heavier  and  more  exfwnsive. 
due  to  the  heavy  line-wire  .shunt  loils  \»luch  woidd  also  Ij«*  liable 
to  he  a  continual  .source  of  trouble. 

Series  Motor  i  haractehsltcs. — Most  of  the  early  dcMgiicrs  of  rail- 
way motors  secured  a  certain  animmt  of  speed  control  by  varying 
the"  effective  turns  on  the  field.  This  was  the  only  way  they  had  to 
obtain  a  variation  in  speed,  as  the  .«erifs- parallel  coi  '  '"'I  not 
appear  until  the  eariy  nineties  :    but  after  that  was  w  '•  *»•« 

« ontrol  of  the  field  was  abandoned,  partly  to  («implify  the  equip- 
ment and  jMrtly  beiause  of  the  gr.ive  troubles  froni  commutation 
and  oVerl(Md  which  were  introdvKid  by  nuitiiDg  on  the  weak  field. 
Thartki*  to  the  great  progr«y»  that  ha.«  he«i  ft«<le  in  iriotor  dMign, 


I 


THE  ELECTRICIAN,  MARCH  17,  1916. 


847 


notably  in  flic  rlcvclopnu'iit  of  (ho  toiiiiimtad'nf^  polo  and  in  the 
ability  to  prodetonnino  the  work  dcmaiKlcd  of  the  motor  for  any 
class  of  service,  these  objections  no  longer  obtain  and  i'ldd  control 
is  once  more  being  employed  where  the  service  conditions  justify 
its  use.  While  field  control  will  giv(!  the  greatest  economy  in 
accelerating,  its  introduction  has  again  called  attention  to  the  advan- 
tages of  the  motor  with  the  steep  speed  curve  and  the  unsaturated 
field. 

The  figure  in  the  Paper  shows  corresponding  speed  and  torque 
curves  for  two  motors — one  with  saturated  and  the  other  with 
unsaturated  magnetic  cirduits.  It  will  be  seen  that  the  speed 
curves  cross  at  approximately  42  miles  per  hour,  but  at  the 
one-hour  rating  of  the  motor,  which  is  practically  .'J.W  amperes, 
the  speed  of  the  saturated  motor  is  37  miles  ])cr  hour,  while  the  other 
runs  at  35  miles  per  hour.  Stating  it  in  another  way,  the  tragtive 
effort  of  2,500  lb.  which  is  develo])ed  by  the  satuni  ted  motor  at  its 
full-load  of  850  amperes,  would  be  developed  by  the  imsaturated 
motor  with  a  current  of  about  320  amperes.  It  is  stated  that  the 
unsaturated  motor  will  accelerate  much  more  quickly,  an  advantage 
for  frequent  stopping. 

Fig.  1  brings  this  out  very  clearly  in  terms  which  cannot  be  mis- 
understood. It  shows  in  one  curve  the  rheostatic  losses  in  accele- 
rating 1  ton  at  a  specified  rate  by  means  of  series-parallel  control, 
and  certain  motor  efficiencies.  This  curve  shows  that  the  rheostatic 
losses  vary  directly  as  the  square  of  the  speed  at  which  the  last 
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resistance  is  cut  out  of  the  motor  circuit,  or  at  which  the  motor 
curve  at  full  voltage  is  reached.  Referring  to  Fig.  1,  if  the  load  were 
accelerated  at  a  tractive  eflPoit  of  3,300  lb.,  the  motor  curve  on  the 
saturated  motor  would  be  reached  at  a  speed  of  35  miles  per  hour, 
while  the  unsaturated  motor  would  reach  the  motor  curve  with  the 
same  tractive  eflfort  with  about  10  per  cent,  less  current  and  at  a 
speed  of  31-5  miles  per  hour.  Referring  to  Fig.  1,  it  will  be  seen 
that  the  rheostatic  losses  in  the  one  case  would  be  22-2  watt-hours 
per  ton,  and  in  the  other  18  watt-hours  per  ton — i.e.,  a  saving  of 
4-2  watt-hours  per  ton  for  each  acceleration. 

Field  Control. — The  use  of  field  control  still  futher  improves  the 
efficiency  of  acceleration,  and  offers,  where  desirable,  additional 
operating  speeds.  This  was  first  applied  in  recent  years  to  the  alter- 
nating-current continuous-current  locomotives  installed  on  the  New 
York,  New  Haven  &  Hartford  Railroad  to  provide  some  speed  control 
on  the  continuous-current  zone  of  operation.  The  motors  wer- 
operated  on  the  single-phase  lines  with  two  halves  of  the  field  in 
parallel ;  on  the  continuous-current  lines  the  coils  were  all  in  series 
and  the  field  was  shunted,  in  order  to  obtain  higher  speeds.  The 
first  large  installation  with  purely  continuous-current  locomotives 
was  on  the  Pennsylvania,  New  York  &  Long  Island  Railroad,  for 
the  New  York  terminal  of  the  Pennsylvania  Railroad. 

Fig.  2  shows  the  curve  of  the  motor  for  this  locomotive,  which 
it  will  be  remembered  has  only  two  motors.  The  usual  series- 
parallel  connections  combined  with  field  control  give  four  speed 
curves.  These  curves  Simply  show  the  maximum  range  of  speed 
at  which  the  niotor  is  designed  to  operate  at  normal  and  htilf  voltages, 
but  there  are  two  iiitermediate  speed  curves  on  each  voltage  which 


may  be  u.s'cd  if  dcsircrl  fmtwccn  the  full  field  and  the  normal  field 

position. 

Criticism  of  electric  hKonvrtivea  crmiparcd  with  .steam  i»  then 
referred  to,  and  the  author  considers  the  Penn.syivania  Icx-omotircs 
better  ada])tcd  to  condilif)n»  than  any  steam  locomotive. 

If  locomotives  are  to  be  compared  simply  on  the  basis  of  the 
continnou.*?  or  the  one-hour  rating,  comiiarisons  are  likely  to  Ix; 
misleading.  The  speed  control  shown  on  the  curves  for  the  Penn- 
sylvania locomotifes  is  quite  within  the  range  of  pos.sibility  for  well- 
designed  continuous-current  locomrrtoves,  and  while  it  is  adnntted 
that  the  electric  locomotive  docs  not  entirely  meet  the  sf>eed- 
tor(|ue  characteristic  of  the  steam  locomotive  which  seems  to  be 
so  desirable  for  express  service,  the  author  fjelieves  there  are  few 
cases  where  this  is  necessary  over  the  wide  range  of  sfjced  for  any 
considerable  length  of  time.  .  In  csises  where  a  heavy  tractive  efff/rt 
is  required  for  short  jjeriods  of  time,  th(i  ch-ctrU-  locomotive  has  the 
enormous  superiority  of  being  able  to  handle  the  load  at  a  higher 
speed.  iK***^* 

Rheostatic  losses  are  next  dealt  with,  and  it  may  be  a-ssnmed  as 
certain  that  when  maximum  use  is  made  of  a  field -control  equip- 
ment it  will  reduce  the  rheostatic  los.ses  to  not  more  than  one-half  of 
what  they  would  be  with  the  usual  series-parallel  arrangement. 
The  total  saving  per  ton-mile  will,  of  conr.se,  depend  on  the  number 
of  accelerations  made. 

In  general,  if  it  is  desired  to  reduce  the  power  consumption  to  a 
minimum,  the  unsaturated  motor  having  a  steep  speed  curve  is  to  be 
recommended  either  with  or  without  field  control  wherever  the 
service  requires  frequent  acceleration  or  very  heavy  grades  are  en- 
coimtered.     The  saturated-field  motor  or  the  one  having  the  flat 
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speed  curve  is  to  be  recommended  for  use  only  where  it  is  desirable 
to  obtain  a  more  nearly  constant  speed  oyer  lone*rinis.  i-egardles.s 
of  variations  in  grades  and  trailing  loads,  and  reduces  the  chances 
of  mechanical  damage  by  limiting  the  speed. 

Regenerative  Control. — Many  attempts  to  regenerate  have  been 
made  by  utilising  shunt  motors,  but  as  a  matter  of  fact  such  .sys- 
tems have  thus  far,  for  one  reason  or  another,  pro\ed  to  be  unsatis- 
factory. The  problem  will  never  be  given  up  as  long  as  there  is  a 
possibility  of  saving  any  considerable  portion  of  the  ]x)wcr.  which  is 
now  expended  in  wearing  out  brake-shoes  an  I  wheel  types.  It  is 
well  known  that  50  per  cent,  of  the  total  power  taken  from  the  line 
is  expended  in  this  way  on  a  great  many  lines,  so  that  it  is  a  matter 
if  great  importance. 

The  scheme  adopted  long  ago  on  the  Central  London  Railway,  of 
saving  this  energy  by  elevating  the  station  tracks,  is  one  that  can 
be  tried  in  special  cases  with  excellent  results.  It  has  one  great 
advantage  over  any  s-heme  of  electrical  regeneration  in  that  it  adds 
nothing  to  the  equipment  and  makes  the  work  easier,  so  that  smaller 
motors  may  be  used.  However,  it  has  its  liiiiitations  as  shown  on 
the  curve  in  the  Paper,  which  gives  the  height  to  which  a  train  must 
be  raised  in  order  to  save  all  of  the  stored  energy.  It  will  be 
seen  that  a  train  operating  at  30  miles  per  hour  would  stop 
without  briikes  if  allowed  to  climb  to  a  height  of  30  ft.  A  14  ft. 
elevation  would  be  required  to  absorb  all  of  the  energy  in  a  train 
moving  at  20  miles  per  hour.  Of  course,  it  woidd  not  be  feasible 
to  save  all  of  the  stored  energy',  nor,  in  fact,  would  it  be  feasible  to 
save  any  large  part  of  it  on  a  line  having  long  trains  and  a  high 
Schedule  speed.     That  it  is  possible  to  make  very  considerable  s»v. 
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ings,  however,  is  shown  not  only  on  the  Central  London  Railway, 
but  on  the  South  Side  Line  of  the  Chicago  Elevated  Railway.  Such 
a  plan  for  saving  power  as  this  is  not  practical  for  the  large  majority 
of  railways,  so  that  some  other  scheme  must  be  adopted,  but  it  may 
be  noted  that  any  scheme  of  electrical,  regeneration  may  be  sup- 
plemented by  the  elevated  station  tracks. 

As  a  matter  of  fact,  such  a  scheme  is  already  pretty  well  developed, 
and  it  is  hoped  that  it  will  soon  be  in  commercial  operation.  It 
involves  the  use  of  the  standard  series  motor,  with  separate  excita- 
tion during  regenerative  periods.  The  control  maj^  be  entirely 
automatic  from  the  time  it  is  applied  until  the  lowest  speed  is  reached 
at  which  the  motors  when  connected  in  series  can  develop  the  line 
voltage.  At  the  same  time  it  can  be  stopped  at  any  desired  speed. 
The  regeneration  at  high  speed  is  with  the  motors  connected  in 
parallel,  and  the  change  from  parallel  to  series  is  effected  by  a 
bridging  method  especially  adapted  to  this  purpose.  There  is  no 
break  ih  the  retardation  of  the  train  from  the  maximum  speed  until 
it  comes  to  a  standstill ;  for  the  control  is  so  arranged  that  the  air 
brakes  may  be  api)lied  as  soon  as  the  minimum  regenerating  speed 
is  reached.  The  use  of  the  standard  series-motor  in  this  connection 
is  of  the  greatest  importance,  and  it  is  also  noteworthy  that  the 
motor  is  so  designed  for  held  control  also  assists  in  securing  the  maxi- 
mum .saving  of  energy  owing  to  the  fact  that  the  regeneration  can  be 
carried  to  a  lower  speed. 

It  is  usual  practice  in  equipments  for  heavy  multiple-unit  .service 
for  city  and  suburban  traffic  to  have  the  motors  geared  for  a  speed 
of  about  L5  to  18  miles  per  hour  at  the  one-hour  rating  of  the  motors. 
Such  an  equipment  will  retard  the  train  by  regeneration  down  to  a 
speed  of  8  to  10  miles  per  hour.  Fig.  3  is  plotted  so  a.s  to  show  the 
possible  saving  that  can  be  effected  by  regenerating  down  to  a  speed 
of  10  miles  per  hour.  The  top  curve  shows  the  amount  of  energy 
that  is  stored  in  the  car.  From  that  is  deducted  the  amount  left  in 
the  car  at  a  speed  of  10  miles  per  hour.  The  next  curve  deducts  the 
amount  that  is  required  to  overcome  train  resistance  at  a  specified 
rate  of  braking  dcjwn  to  10  miles  per  hour.  From  this  curve  is 
deducted  the  amount  of  power  that  is  lost  in  the  equipment  during 
regeneration.  In  this  case  the  efficiency  of  regeneration  is  assumed 
to  be  80  i)cr  cent.,  which  allows  for  a  considerable  loss  in  the  auxi- 
liaries. The  lowest  curve  shows  the  energy  in  watt-hours  ^ler  ton 
that  should  bo  restored  to  the  line  under  the  specified  conditions  from 
any  speed  under  ilO  miles  ])cr  hour  down  to  10.  Owing  to  the  fact 
that  the  equipment  retpiired  to  permit  regeneration  adds  somewhat 
to  the  weight  of  the  car,  th(^  net  saving  in  })ower  will  be  somewhat 
less  than  tliat  shown.  A  single  exam])le  will  .suflic*-  to  show  what 
may  be  expected  from  thi.s  system.  At  a  sjieed  of  25  miles  ])er  hour 
the  amoutit  of  stored  energy  is  l!t  watt-hours  jier  ton.  The  curve 
indicates  that  not  less  than  12  wat!  hours  jicr  Ion  will  be  restored  to 
the  line,  it  is  jMiinted  out  that  a  probable  saving  of  45  per  cent, 
of  Htore«l  energy  is  returned  to  the  line. 

l/n)r  Vnltiiifr.  By  successive  steps  the  line  voltage  ha.s  been  rai.scd 
until  tin-  standard  for  most  tramways  and  suburban  lines  is  now  6IMt 
volts.  This  seems  to  be  the  ecoiKunical  limit  for  small  e<juipiM(nts 
such  as  tramway  motors,  and  to  have  many  advantages  for  heavy 
suburban  work.  If  only  the  motor  and  control  equipments  were  to 
be  considered,  600  volts  would  probably  continue  to  be  the  standard, 
not  only  for  suburban  and  terminal  electrifications,  but  for  all 
<'lasBes  of  service.  It  is  well  known,  however,  that  the  tendency  to 
adopt  higher  voltages  on  accoinit  of  the  econoin\'  of  transmission 
and  the  necessity  in  some  cases  for  using  the  overhead  contact  win« 
for  lieavy  service  has  l)een  increasing  at  a  very  rapid  rato,  and  in 
the  I'nilcd  States  a  voltage  of  I.2(MI  to  L.IOO  lias  become  the  standard 
for  internrban  railways,  wliilsl  jafssures  of  2.  MMI  and  ."{.(KKt  volts  aiv 
also  being  used  in  one  or  two  instances.  A  continuous-current 
voltage  of  5.(MM)  liiis  alio  been  in  n.sc  on  ;in  e\|M'rimental  rquipmcnt  of 
the  >iicliigan  I  Hi  led  Tra<  tioii  Co.  for  the  past  m-vcm  or  eight  monllis. 
In  England  l,2lMt  and  l..")(H»-volf  lines  are  now  in  o|K'ration,  and  a 
;j,5(Ml  \c)lt  experimental  cqniiimeni  has  l)een  in  use  for  se.eral  years 
on  the  l.,aiuaslure  A:  ^<)^l^.■-lnre  llailway.  In  other  part.s  of  the  world, 
voltages  of  750.  800  and  I.'HMl  are  also  in  use.  The  tend«'ney  among 
llie  railways  tentreing  in  Ijondon  hcenis  to  be  lo  adopt  ihi-  tl<Mt-\olt 
third  rail  system. 

lit  view  of  the  {Kjssibility  of  still  higher  voltages  and  other  eon 
tael    ,^ysteIns   being  introduced   in   Ureal    Britain,   the  «juestion   of 
int«'rchangealiiiity  of  equipments  has  bet onie  very  promiin>nt. 

Two  ejMiditions  of  prime  ini|M)rtanee  are  neee.Hsarv  to  enable 
equipments  to  ojierate  intorehangeably  over  different  lines,  namely  : 
(n)  The  contact  conductoi-s  must  I>e  .so  arrangwl  that  any  equip- 
ment can  take  ]K>wer  fn>m  any  line  without  change,  {h)  Every 
equipment  must  Ih>  so  designed  as  to  operate  at  required  sjx^ds 
over  the  various  voltages  of  the  difTerent  linos. 

It  seems  esjx-cially  ]x>rtinent  to  tlie  occasion  that  everyone  slxnild 
hftvc  a  full   knowledge  of   the   posiiibilities  and   the  difhculties>  of 


g 
interchanging    continuous-current    equipments    over   lines    havin 

several  different  voltages.     It  is  the  purpose  of  the  author  to  discuss 

briefly  the  pos.sibilities  and   to   show  the   complications   that   are 

introduced.     The  subject  may  be  di\ided  into  four  topics  : — 

(1)  The  contact  and  collector  .system.     (2)  The  motor.     (3)  The 

control.     (4)  The  auxiliary  power  equipment. 

{To  be  concluded.) 


CORRESPONDENCE. 


"  THE  STRANGER  THAT  IS  WITHIN  THY  GATES." 

TO   THE   EDITORS    OF   THE    ELECTRICIAX. 

Referring  to  your  notes  on  this  subject  in  your  issue  of  the 
10th  inst,,  may  I  point  out  that  it  is  precisely  because  they 
must  liave  infringed  an  important  rule  of  conduct  that  I  think 
that  naturalised  Germans,  who  have  arranged  not  to  be 
denaturalised  in  their  own  country,  should  be  expelled  from 
the  Institution.  According  to  the  German  Nationality  Law 
of  1913,  a  German  who  becomes  a  British  subject  can  onlv 
retain  his  German  nationality  under  Gennan  law  by  applying 
and  receiving  the  written  permission  of  the  competent  autho- 
rities of  his  Home  State  before  he  acquires  British  nationality  ; 
consequently  Avhen  he  obtains  naturalisation  here  he  obviously 
does  so  by  a  species  of  false  pretence,  which  is  quite  a  .sufficient 
reason  in  my  opinion  for  his  expulsion. 

London,  March  13.  A.  A.  Campbell  Swixtox. 


TO   THE   EDITORS   OF  THE   ELECTRICIAX. 

May  I  suggest  that  in  your  list  of  things  to  be  remembered, 
in  connection  with  the  proposed  action  by  the  lustitution, 
there  is  one  important  point  you  have  entirely  overlooked. 

We  have  many  members  who  are  serving  at  the  front  who 
have  seen  and  heard  at  first  hand  things  that  utterly  pa.ss  the 
understanding  of  those  of  us  who  are  safely  at  home  as  to  the 
devilish  behaviour  of  the  Huns. 

There  are,  moreover,  many  of  us  who  liave  friends  and 
relations,  prisoners  in  Germany,  who  have  some  knowledge  of 
the  tortures  and  bad  treatment  that  have  been  meted  out, 
and  1  fear  will  be  meted  out  still  more,  if  America  breaks  off 
negotiations,  to  our  prisoners  in  Germany  when  the  inevitable 
time  of  defeat  arrives  for  that  country. 

Do  vou  imagine  that  those  men  are  going  to  be  willing  to 
associate  again  with  members  of  a  nation  that  has  by  its 
knUitr  put  itself  outside  the  pale  of  civilisation  ?  And  are  not 
we  who  remain  at  home  under  some  obligation  to  see  to  it  that 
all  for  which  they  have  shed  their  blood  and  suffered  is  not 
again  given  awav  by  "slo])pv  sentimentalitv  "'  ? 

It  is  just  that  sort  of  thing  that  we  must  guard  against  at 
the  end  of  the  war,  or  this  country  will  again  become  the 
hap]»v  hunting  ground  for  Germans,  who  will  undersell  our 
labour  and  «iur  goods  merely  to  get  a  footing,  if  they  can  once 
more,  in  our  labour  and  coniniercial  markets. 

In  regard  to  Mr.  Wighams  outbunst,  I  cannot  but  think 
that  iiiv  fornier  chief  has  ,*^hut  his  eyes  and  ears  to  obvious  facts, 
or  he  would  not  stigmatise  as  '"  piffling  "  a  desire  to  purge  our 
Institution  once  for  all  of  those  on  its  list  of  members  who  are 
also  members  of  a  nation  that  has  presumed  to  set  up  as  its  God 
the  devilish  do(  trine  that  "  might  is  right."' 

Witfoid.  March  11.  M.  J.  E.  Tilxev. 

I  Few  of  our  readers  will  accuse  us  of  sentimentality  of  the 
kind  referred  to  by  Mr.  Tilney  as  "  .sloppy.  "  It  must  .surely 
have  occurred  to  our  correspondent  that  in  all  likelihood  wo 
also  have  suffered  personal  lo.sses.  Nevertheless,  we  earnestly 
hope  that  the  day  may  be  far  distant  that  will  see  us  endeavour- 
ing to  shirk  the  responsibilities  and  obligations  the  nation  owes 
to  those  whose  intere.Ms  we  have  pledged  ourselves  to  safe- 
guaid.  oi  t4»  adopt  a  "scrap  of  paper  "  policy. — Kds.  E.\ 
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UNIFORMITY  IN  DRAWING  ELECTRICAL  DIAGRAMS. 

TO  THE  EDITORS  OF  THE  'ELECTRICIAN. 

I  have  read  Dr.  Kapp's  article  on  uniformity  in  drawing 
electrical  diagrams  with  great  interest,  and  in  this  connection 
would  draw  attention  to  the  list  of  standard  symbols  issued 
by  the  British  Electrical  &  Allied  Manufacturers'  Association, 
which  was  recently  described  in  your  pages.  This  list  is  fairly 
complete,  but  the  suggestion  by  Dr.  Kapp  wherebv  it  is  pos- 
sible to  obtain  from  tiie  diagram  many  of  the  electrical  pro- 
perties of  the  machines  illustrated  is  extremely  ingenious, 
and  if  it  could  be  adopted  universally  would  be  extremely 
useful.  Doubtless  the  matter  is  one  which  in  time  would 
be  considered  by  the  International  Electrotechnical  Com- 
mission. 

In  the  meantime  the  matter  should  be  settled  as  far  as  we 
ourselves  are  concerned.  This  at  once  brings  up  the  dis- 
advantages which  we  suffer  under  in  this  country  due  to  the 
inactivity  of  the  Institution  of  Electrical  Engineers  in  such 
matters.  As  far  as  I  am  aware  the  Institution  does  not  pos- 
sess a  Standai'disation  Committee  of  any  kind.  It  is  true 
the  Institution  supports  and  has  representatives  upon  the 
Engineering  Standards  Committee.  But  this  is  not  enough, 
as  surely  there  are  many  special  problems,  such  as  the  one 
raised  now  by  Dr.  Kapp,  which  the  Institution  should  speci- 
ally attend  to  and  arrive  at  a  solution  thereof.  The  Institu- 
tion does  not  seem  to  be  able  to  make  up  its  mind  whether  it 
is  an  engineering  and  scientific  society  or  a  trade  association  ; 
between  the  two  stools  it  seems  likely  to  fall  to  the  ground. 

Sutton  Coldfield,  March  14.  C.  C.  Garrard. 


EDDY  CURRENT  LOSS  IN  DYNAMO  TEETH. 

TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

My  attention  has  been  called  to  an  interesting  formula  for 
calculating  teeth  eddy  current  losses  published  in  your  journal 
under  date  January  21st  last. 

Although  a  method  of  calculating  these  losses  by  means  of 

the  slope  formula  I  ( "y  )  ^^  liad  already  been  given  by  me  some 

13  years  ago  {vide  The  Electrician,  October  16, 1903,  p.  1049), 
I  did  not  express  it  in  the  very  convenient  way  that  Mr.  F.  W. 
Carter  has  done.  However,  in  the  article  on  iron  losses  above 
referred  to,  mention  was  made  of  the  fact,  which  apparently 
was  new  at  the  time,  that  one  could  account  for  and  calculate 
the  incremental  loss  for  full-load  as  an  iron  loss.  In  a  book 
published  on  '"  Dynamo  Design  "  in  1905,  p.  32  (McGraw-Hill 
Book  Co.,  New  York,  N.Y.)  I  gave  a  working  formula  for 
calculating  this  skew-flux  incremental-loss  based  on  the  above 
method. 

Yet  this  is  not  the  entire  story.  For,  as  Mr.  G.  F.  C.  Searle 
pointed  out  to  me  in  1904,  there  is  a  tacit  assumption  made 
that  a  straight  line  relationship  subsists  between  B  and  H. 
Besides  there  is  also  the  fact  that  the  above  integral  only  repre- 
sents an  approximation  to  the  "  skin  effect,"  which  was  allowed 
for  in  a  manner  in  the  Paper  to  which  Mr.  Carter  refers.  There 
is  also  what  might  be  called  the  Mordey-Hansard  effect, 
which  I  attempted  to  explain  in  1904  {see  Mr.  Searle's  acknow- 
ledgments in  "Journal"  of  I.E.E.,  December,  1904).  A 
considerable  amount  of  deviation  from  the  generally  assumed 
simple  theory  can  be  accounted  for  by  the  double  bend  in  the 
B-H  curve  from  0-10,000  gausses  by  its  effecting  the  distri- 
bution of  eddy  currents  as  B  itself  may  go  through  a  cyclic 
sinusoidal  variation.  There  is  finally,  moreover,  the  hysteresis 
ef?ect  which  makes  the  H  of  an  eddy  current  filament,  so  to 
say,  go  through  a  complicated  cyclic  function  when  the  inte- 
grated BoT  F  goes  through  a  simple  cyclic  variation.  A  good 
deal  of  this  latter  is,  of  course,  bound  up  with  the  Mordey- 
Hansard  effect. 

Yet  apart  from  the  teeth  iron  losses  there  is  the  core  itself 
to  consider.  In  a  letter  to  The  Electrician  by  Prof.  E. 
"Wilson  commenting  on  the  slope  method  {see  issue  of  January 
29,  1904,  p.  577)  it  was  pointed  out  that  it  was  not  safe  to  draw 
conclusions  as  to  the  iron  losses  of  the  core  of  a  dynamo  by 
judging  the  aggregate  iron  loss  as  one  must  do  to-day  because 


of  the  lack  of  a  suitable  separation  method.  In  a  Paper  sub- 
mitted to  the  Physical  Society  of  London  about  four  months 
ago  I  gave  a  mathematical  solution  of  Prof.  Ernest  WiLson's 
dynamo-core  problem,  taking  into  account  the  simultaneous 
effect  the  hysteresis  loop  must  have  upon  the  total  iron  loss, 
with  the  single  assumption  of  a  straight  line  locus  for  the  B-H 
loop  critical  points.  The  solution  was  based  upon  the  use  of 
the  mathematical  operator  Qm,  which  I  have  already  outlined 
in  your  pages. 

Although  it  was  pronounced  by  them  as  being  of  considerable 
value,  I  was  astonished  to  learn  that  the  Society  was  not  pub- 
lishing this  type  of  Paper.  Perhaps  when  they  do  I  can  only 
hope  not  to  be  in  the  unfortunate  position  of  being  too  late. 
The  "  Electrical  World,"  of  New  York,  has  very  kindly  accepted 
the  Paper  in  question  for  publication,  in  spite  of  its  mathe- 
matical and  physical  interest,  though  a  curve  was  attached 
showing  the  relationship  of  core-depth  to  pole-span  for  given 
iron  losses,  which  latter  should  prove  of  considerable  interest 


to  engmeers. 


New  York,  Feb.  23. 


A.  Press, 


PRINCIPLES  AND  SYSTEMS  OF  ELECTRIC  MOTOR 

CONTROL. 

TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

May  I  be  permitted  to  say  that  the  article  entitled  "  Prin- 
ciples and  Systems  of  Electric  Motor  Control  "  in  your  issue 
of  January  21st  just  fails  to  be  very  complete  and  interesting 
because  the  numerous  important  connection  diagrams  are 
not  fully  explained. 

The  diagrams  are  so  good,  and  the  subject  is  of  such  wide 
interest,  that  the  scant  description  seems  incomprehensible. 
I  notice  the  article  was  slightly  abbreviated  by  you,  but  I 
assume  that  the  fault  I  have  indicated  is  the  author's. 

However  that  may  be,  on  behalf  of  those  of  your  readers 
(including  myself)  who  are  not  experts  in  "  contactor  controls," 
but  want  to  know  something  about  them,  I  beg  to  say  that  it 
is  maddening  to  see  the  diagrams  and  not  be  able  to  enjoy 
them. 

West  Norwood,  March  14.  W.  Perren  Maycock. 

[The  section  of  Mr.  Knight's  Paper  dealing  with  industrial 
contactors  was  given  practically  in  full.  Notwithstanding  the 
brevity  referred  to  by  our  correspondent,  we  are  of  the  opinion 
that  most  of  the  diagrams  are  self-explanatory.— Eds.  E.] 


PATENT   RECORD. 


SPECIFICATIONS  PUBLISHED. 

The  following  abstract  from  some  Oi  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1914  Specifications. 

1.405  Fried.  Krupp  Akt.  Ges.    Continuous-current  generators.    (31,1/13.    Addition 
to  1,407/13.) 
12,282  Heyland.    Polyphase  commutator  dynamos  and  motors.    (14,.'6/13.) 

A  polyphase  commutator  dynamo  or  motor,  having  a  chord  winding  on  the  rotor 
v/ith  brushes  on  the  commutator  short-circuited  in  pairs  in  different  axes  according 
to  the  number  of  phases,  or  connected  by  circuits  of  low  tension,  said  brushes  bearing 
on  parts  of  the  commutator,  whose  angular  distance  apart  measured  around  the 
commutator  periphery  is  greater  or  less  than  the  angle  between  the  axes  of  the  several 
phases  of  the  stator  winding. 
17,851  SucHOSTAWER.  Electric  transformer  motors.  (13/2/15.) 
23,107  Cox  &  Smith.     Electrical  switches.    (Addition  to  23.162/12.) 

1915  Specifications. 

596  James.    Automatic  electro-dynamic  brake  system  for  feed  reels  and  the  like. 
1,076  SL^TTER  &  Wilde.    Heating  unit  or  resistance  element  for  electric  heating 

apparatus. 
1,774  Lancashire  Dynamo  &  Motor  Co.  &  Hargreaves.    Apparatus  for  electrically 

operating  planing  machines  and  the  like  reciprocating  tools. 
2,045  Haworth.     Electric  accumulators. 

2,180  Igranic  Electric  Co.    (Cutler-Hammer  Mfg.  Co.)    Electric  switch  panels. 
2,250  Welch.    Convertible  electric  fire. 
2,312  Berry.     Electrical  heating  apparatus. 
2,328  Humphreys,  Quint  &  Felt.    Electricswitchesor  devices  for  making  or  breaking 

electric  contacts. 
2,356  Brown.    Means  for  intermittently  starting  and  stopping  as  desired  electrical 

machines. 
2,390  Nield.    Electricity  meters  for  multi-wire  circuits. 
2.489  Forrester.    (Dunham.)    Portable  electric  lamps. 
2,532  Major  &  Smith,  Major  &  Stevens  (Ltd.)    Controllers  for  electric  lifts. 
2,618  Crompton  &  Co.  &  Pensabene.    Dynamo-electric  machines. 

The  object  is  to  provide  a  machine  which  when  running  as  a  dynamo  driven  by  the 
engine  will  give  an  almost  constant  voltage  over  a  very  wide  range  of  speed,  or  when 
running  as  a  motor  from  power  supplied  by  the  accumulators,  will  be  capable  of 
giving  a  powerful  torque  in  the  most  efficient  manner  for  the  purpose  of  starting  the 
engine. 
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2^96  Marks.    (Interstate  Electric  Novelty  Co.)    Tubular  electric  pocket  lamps. 
2,736  ToRNER.     Electric  transformers.     (21/2/14.) 

An  electric  trariEformer  having  a  closed  core /or  the  primary  and  secondary  winding 
and  a  bridge  permeable  to  magnetism  arranged]  so  that  it  can  be  introduced   into 
v/ithdrawn  from  the  magnetic  field,  the  bridge  being  influenced  by  a  spring  or  by 
gravity  so  that  it  is  normally  held  outside  thiecore,  but  is  drawn  into  the  space  within 
the  core  v/hen  the  magnetic  force  attains  a  certain  value. 
3,366  International  Electric  Co.,  Le  Ncir  &  Fuhccius.    Telephone  exchanges. 
3,987  Western  Electric  Co.    Printing  telegraph  receivers.    (19  3  14.) 
4,110  Broughtoh.   Means  for  connecting  electrical  conduits  to  their  fittings.  (Cognate 

application,  4,885/15.) 
4,681  Perreur-Lloyd.    Apparatus  for  the  electrolytic  production  of  zinc.  (28 '5  14.) 
5.351  Vaughan.     Electrically  heated  hot-air  syringe  for  dental  or  surgical  use. 
6,642  Moure.    Combined  electricswitches  and  connecting  plugs.     (Cognate  application 

8,736/15.) 
7,(X)3  Ouarzlampen-Ges.    Method  of  and  device  for  kindling  mercury  vapour  electric 
apparatus.     (15/6/14.) 
A  device  for  kindling  mercury  vapour  electric  apparatus  using  a  kindling  body 
operated  magnetically  and  acting  after  the  manner  of  a  spraying  nozzle,  having  two 
systems  of  magnets,  one  of  which  causes  the  kindling  body  to  enter  the  mercury 
whilst  the  other  is  switched  in  on  kindling  and  serves  to  maintain  the  kindling  body 
immersed  in  mercury. 
7,622  Jeans  &  Jeans  (Ltd.)    Electric  lamps  as  applied  for  advertising  purposes. 
7,868  BuRDON.     (Siemens  &HalskeAkt.Ges.)     Rontgen  or  X-ray  apparatus. 

The  source  of  heating  current  is  arranged  in  direct  proximity  to  the  Rontgen 
instrument,  preferably  in  the  receptacle  containing  the  instrument,  and  one  of  the 
heating  conductors  is  united  with  the  tube  current  conductor  or  high  potent  al 
conductor  v/hich  runs  to  that  particular  electrode,  whilst  the  other  (insulated  there- 
from) is  stranded  up  therewith  so  that  the  two  form  a  single  cable. 
8.272  Allgemeine  Elektricitats-Ges.    Arc  lamp  v/ith  electrodes  of  highly  refractory 

metals,  tungsten  in  particular.     (3/6/14.) 
8,412  BuRDON.    (Siemens  Sihuckertwerke  Ges.)    Electrical  safety  fuse  devices 
9,246  W.  R.  Sykes  Interlocking  Signal  Co.  &SyKES.     Electric  relay 
9,279  B.T.-H.  Co.     (G.E.  Co.)    Targets  for  X-ray  tubes  and  the  like. 

A  target  for  an  X-ray  tube  or  the  like  comprising  a  body  of  molybdenum  of  con- 
."'.iderable  thermal  capacity  having  inset  or  otherwise  secured  in  good  heat  conducting 
contact  therewith  a  target  proper  of  tunt:sten. 
11,819  Mellersh-Jackson.    (American  Smelting  &  Refining  Co.)    Electrolytic  refining 

of  tin.  « 

12.886  Dodge.     Marking  devices  for  ropes  or  cords. 
12,892  BowEN.     Electric  lock  switches. 
12,951  Willis.     Eiectromagnetically  controlled  valve:;  for  building  constructions  and 

building  construction  elements. 
13,985  British  Westinghouse  Electric  &  Mfg.  Co.    Dynamo-elecUic  machines  for 

the  starting  and  ienition  of  intprnal  combustion  engines.     (3/10  14  1 
14.548  Reik  &  Oesterreichische  Daimler  Motoren  Akt.  Oes.     Electromechanical 

driving  arrangement-,  for  vehicles  and  other  purposes.     (2/9/13  ) 
15,750  Imray.    (Society  of  Chemical  Industry  in  B.isle.)    Process  for  electrolytically 
reducing  or  oxidising  organic  substances. 


APPLICATIONS  FOR  PATENT3 

Note— The  undermentioned  AppUcations  (except  those  marked  t)  are  not  open  to 
public  inspection  unlit  a/ter  acceptance  of  Complete  Specifications.  Those  marked  •  are 
open  to  inspection  12  months  after  the  date  attached  to  them,  if  they  have  not  been  published 
preyiously  in  the  ordinary  course.  Names  within  parentheses  are  those  of  communicators 
of  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 
,„_  _  January  17,  1916. 

695  Cameron.    Trolley-system  electric  tramways. 

722  DoRWAN.     Telepathy. 

732  Entwistle&  Marconi.    Wireless  telegraph  transmitters. 

731   Franklin.     Wireless  telegraph  transmitters. 

Zl,°  Knight.    Air-inlet  attachment  forsparking-plugsofinternal-combustion  engines 

723  SCHOLEY.     Electrically-operated  portable  vacuum  cleaners. 

-„  „  January  18.  1916. 

620  Baker  &  Heyl.    Telegraphic  transmission  of  pictures. 

602  B.T.-H.  Co.     (G.E.  Co.)    Electric  switches. 

77  Jones      Electric  resistances. 
SOI  McLachlan.    Shade-holders  for  gas  or  electric  light  fittings. 
821  Woods.    Dynamo-electric  machines. 

„,.   „  January  19,  1916. 

876  BYGRAVE&  Relay  Automatic  Telephone  Co.    Telephone  systems 

894  Petterson.     Current  limiters  or  mercury  meters. 

869  Siemens  &  Halskb  Akt.-Ges.     Electrical  relay  systems. 

January  20,  1916. 
972  Balding  &  Scantlebury.    Coin-freed  telephonic  apparatus 
904  Berry.     Mica-culting  machines  in  connection  with  direct-current  generators 
955  Deventer.     Electrical  condensers.  ""aiors, 

936  Henderson.     Gyro-compasses. 
951    Lincoln.     Electric  indicators. 

?^^  ^pT'^K^'TKSToRsKAHKiKs-AKTiEBOLAG.     Elcctricswitches.      • 
967  Weissmann.     Elcctriclightingdevice 
930  Weston.     Electric  lamps. 

aaa  f  .  o        .  r.  January  21.  1916. 

999  Crosbbe  &  Sons  &  Spicbr.    Sparking  plugs  and  manufacture  of  same. 

,  „,,  .  ^  J     .      ,■  January  22.  1916. 

'•057  Adams.     Reducing  IiRhtingefect  of  lamps. 

forusJ'^    '•■''' Couplings  (or  armoured  cables  and  electric  conductors 

'•037  Knight,  ,         :.r  telephone  instiumenU. 

zinc""*  ^''^•"''^^'°''  '^«''''-  *  P'card  &  Sulman.     Electrolytic  extraction  of 

1.038  White.     Electric  lamphloders,  adaptors.  4c. 

,  ,_,   .  Januaf.-  '''    ''^"■ 

1.123  AiiTi'MATic  Tkibphcnh  Mk..  Ok  f. 
1,116  DovKK.  Vacirim  Brake  O  ..  it  V. 

electric  conductors. 
1.098  In  MAN  &  Rblav  AiiT(jmatjc  Telbchchb  Cf>. 

,.(„  .  ,        .  ^ 

l"?m^')'  s  TEt-BORAPH  Co.    Lockouts.  &c. 

'•'"•^  ^''^  -^  •    Radioactiveri  '  •        ■   .  ices  for  fir*arnu.  (3'J,  1/15.  Fi.u.c*',, 

Jan  uai  •  * 

'  '"  ^Tt'J-mK.'lturr  ^-  *  ^'"""'    ^""""'"*--  •'«^'"'  ""^"nt*  l^y  rUe  and  f.ll 
1,157  Th, ,.,„,,,  ic-i.&GsKRABKD,     £!■    •     •• 
M43  I  ,.,,.    Generator  for  elect,,  '  t  ^ltornatSnecurrft.Uolhl,h 

1 .189  Na.h  &  Wkstbrn  ElbctrkCo.    Telephonic  recelvine  apptritus  for  aviator.,.  4c. 


'''ms. 

'-  -on  in  contact  wit!-, 

Automatic  or  soml-automitic  telf- 


1.271   Bastian.     Eloctticclow  1 
1. ?.'■.?   BT-H   C'   &S.,:    :;:,...v 

1    ■■ 
1 


ips.  electric  haatert.  4c. 


lien. 

iiiiu  and  manu* 


^  (Cujler-Hanunw  Mfe.  Co.J    CaoliolJinf-^Hertrk  circuit 
.  K  <K%s  O ..     Ele-  trolyUc  battary.    («/4<  16.  U.S.) 


1 ,266  Quintal,  Robert  &  Tahqijay.    Switch-operating  mechanian. 
1.282  Relay  Automatic  Telephone  Co.    Transmitting  impulses. 
1 ,229  Thomas  &  Thomas  Transiaission  (Ltc. )    Power  transmission . 

January  27,  1916. 
1.309  Bullers  (Ltd.)  &  Twiss.    Supporting  and  insulating  electric  lines 
1 ,299  Cracknell.     Gas  and  electric  globe  gallery  screw. 
1 .287  Hair.     Joint  box  for  armoured  electric  cables. 


January  28.  1916. 
(Cutler-Hammer  Mfg.  Co.) 


Controlling  and  regulating 


1,374  Igranic  Electric  Co. 

electric  motors. 
1.381  Leitner.     Electric  accumulators. 
1,368  Short.     Electric  lam  pholder. 
1.384  West.     Electric  lamps. 

January  29.  1916. 
1,434  B.T.-H.  Co.    (G.E.Co.)    Multi-speed  a'.ternating-current  motors. 
1.418  Gimingham.     Arcincandescentlamp. 
1 ,396  Orange  &  Sibley.    Motor  cable  and  air-line  lorry. 
1,436  Pensuti.    Controlling  electric  ignition  in  internal-combustion  engines.    (3/2/15 

Italy.) 
1.417  Western  Electric  Co.    (Western  Electric  CJo.)    Cores  for  Pupin  loading  coils, 
magnets,  &c. 

January  31,  1916. 
1.469  Bvgrave.     Electricalselectors  or  impulse  responders. 
1.472  Clark  &  Hart  Accumulator  Co.    (Elisor  boxes  for  secondary  batteries. 
1.452  Ellefsen.     Motor  controllers. 
1,483  Fantini.     Electromagnetic  release  or  cutout. 
1.481  Girardeau.     Make-and-break switches.    <29/l. 15.  France.) 
1,475  Oldham.     Miners' electric  safety  lamps. 

February  1.  1916. 

1,469  Bygrave  &  Relay  Automatic  Telephone  Oj.  Electrical  selector  or  impulse- 
respond  ers. 

1.526  Kawakami.     Electric  motor  pump.    (5'2/15,  Japan.* 

1.502  Western  Electric  Co.  (Western  Electric  Co.)  Testing  arrangements  /or 
machine  telephone  switching  systems. 

February  2,  1916. 

1.596  Berry.     Electric  heat  radiators. 

1.597  Bethenod  &  Girardeau.     Radiotelegraphy.    (2,'2/15.  France.) 

1,609  EcHAVARRiA  &  Grattan.     Electrically-operated  ordnance  machine  guns,  4c. 
1 .595  Galletti  &  Galletti's  Wireless  Telegraph  &  Telephone  Co.    Transmission 

of  wireless  signals. 
1 .584  Hughes  &  Hjjghes  &  Son  &  Starling.    Magnetic  compasses. 
1 .550  McCoLL.    Protective  gear  for  alternating-current  feeders  and  circuits. 
1.580  Seabury.     Power  transmission  and  reversing  gear. 
1.561  Shouls.    (inverting  reciprocating  into  rotary  motion. 
1,546  Tompkins.    Turbines. 

February  3,  1916. 

1.617  Davis.    Mercury  contact  and  short-circuiting  devices  for  electrical  measuring 

instruments.  &c. 
1,620  Garrard  &  Railing.     Equalising  or  balancing  electric  currents,  applicable  to 

rotary  converters. 
1.643  Igranic  Electric  Co.    (Cutler-Hammer  Mfg.  (3o.)    Motor  controllers. 

1.618  Lanchester.    Searchlights  and  apparatus  for  detection  of  aircraft. 

1.520  Maschinenfabrik  Oerlikon.    Constructing  turbine  stators.    (3/2/15,  Switzer- 
land.) 
1 ,628  Reuss  &.  Roberts.    Electrolytic  apparatus  for  laundry,  &c.,  purposes. 
1 ,652  Schneider.    Apparatus  for  regulating  delivery  pumps  feeding  an  accumulator. 
1.635  Scholes.     Electric  joint. 

February  4,  1916. 
1.705  B.T.-H. Co.    (G.E.Co.)    Controllingaltematingcurrents. 
1.724  Clarke,  Chapman  &  Co.  &  Harris.     Electrical  resistances. 
1.698  Joel.     Electric  batteries. 
1.707  Kiell&Stow.     Electric heat-regulatingswitch. 
1.719  Smith.    Production  of  motive  power. 
1,714  Scott-Snell.     Lighting  road   vehicles. 

February  5,  1916. 
1,748  Carlmark.     Electroplating  tubes. 
1,747  Holland^.    Railway  point  and  signal  apparatus,  &c. 

February  7,  1916. 
1.794  Adams.  Portable  electric-lighting  devices.  . 
1.811  Anderson  &  Ellison.    Electro-magnets  for  brakes,  4c. 

1.778  Barr.     Electrical  apparatus  (or  heating  liquids. 

1.779  Bark.     Electrical  apparatus  for  heating  and  or  sterilising  liquids. 
1.827  Binyon&Lee.     Apparatusfor  wireless  telegraphy.  4c. 

1.821  Bryant.  Inman,  Ward  &  Relay  Automatic  Telephone  Co.    Automatic  tele- 
phone systems. 
1 .787  Davies.     Junction-box  or  sleeve  for  wire-armoured  electric  cables. 
1,825  Gell.     Electric  arc  generators  for  high-frequency  oscillaticns. 

February  8,  1916. 

1.868  Bryant.  Inam,  Ward  &  Relay  Automatic  Telephone  Co.    Automatic  tele- 

phone systems. 

1.869  Bryant,   Inman,   Ward   &   Relay  Automatic  Telephone  Co.    Telephone 

systems. 
1 .842  CousE  &  Rosbnbaum.    Trolley  wheels. 
1,862  Naamlooze  Vennootschap  de  Nederlandsche  Thermo-Tblephoon  Maat- 

scHAPPij.    Thermic  telephones.     (3/2/JS.  Germany.) 
1,884  Norsk  Hydro-Elektrisk  Kvaelstofaktieselskab.    Manufactureof  nitrates. 

(23/2/15.  Norway.) 

1.875  PoRRiLL.     Dry  batteries. 

1.661  Rodriguez.    Syntonisation  byfrequency of  groupsof  electromagnetic  wavas. 

1.876  Western  Electric  Co.    (Western  Electric  Co.)    Machine  switching  telephone 

systems. 

1.902  Carnrr.    Electrically-*  i'nrdevice. 

1.915  Hamlyn.     Electricradu., ,,,_,.-.,:. 

1.921  SHARMAij.    Electrical  sisnalling  systems. 

ir.,i,> ,,    .  ,■  in    loif, 
rs  Dix.  n.    Tel<  ■ 
I   ''•■.3  Hayward.    T  •-;■, 

■  '    HiiLBKKT.     Eleotrudiiii  orn. 

3  Tver  4 C<.\  4  Vincent.  wit«s.&c.,  toother  wir«s  orobject. 


I 


2r>7f?  Bakk-fk  &  S 


February  II.  1 910. 

4  Bakkek,     M,i.-i'.f'tiri-om!-...s£cr. 


?r.  4£..  from  low-grad*  oor.ctn 


4  Girardeau.    Radiotelegrapliy.    (H '2/15, France.)  * 

\l/. .  ..1...  .    ..- ; 1   .. 

riving  pear  for  clocks.  .       ,  _^ 

.  ;vK  MFci.  C:'.    Wall  boKftJ  for  electrical  iwitcht*. 

piuj-f.  &b. 
2  048  R-'tj?      F>'-'r(r3ll\-.(r5ul.itinr  (-satires  for  metallic  wlr«s.  lie. 
2.056  r 
^OK   .  1  sttcries. 


.''OWDuNN.    Automatic  mpcl. 
'  13.'  JnNK'.,     Elpctr 
144  WiiiiAw.       h 


ind  start Inrmagni'tc*. 
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COMMERCIAL  TOPICS. 


Trade  After 
the  War. 


Last  Week  an  influential  deputation,  repre- 
senting the  Chambers  of  Commerce  of  the  United 
Kingdom,  waited  upon  the  Prime  Minister  in 
order  to  urge  upon  him  the  necessity  of  immediate  steps  being  taken 
by  H.M.  Government,  Chambers  of  Commerce  and  other  kindred 
associations  throughout  the  country  to  formulate  adequate  action  for 
the  defence  and  improvement  of  trade  and  employment  after  the  war. 

It  also  recommended  the  establishment  of  a  Ministry  of  Commerce  to 
carry  out  a  constructive  commercial  policy  for  the  country,  and  that 
steps  be  taken,  by  means  of  close  co-operation,  to  improve  the  commercial 
relations  between  the  United  Kingdom,  H.M.  dominions  beyond  the  seas 
and  our  Allies. 

In  the  course  of  hi.s  reply,  Mr.  Asquith  said  that  there  was  no  depart- 
ment of  State  more  ably  administered  than  the  Board  of  Trade,  whose 
functions  were  very  multifarious.  The  haphazard  agglomeration  of 
those  had  been  brought  about  from  time  to  time,  and  the  logical  and 
scientific  sy.stcm  of  administrative  distribution  and  allocation  of  them 
might  po;  sibly  be  separated  and  otherwise  divided.  But  he  thoughtthat 
the  Board  of  Trade,  particularly  the  permanent  officials  of  the  Beard,  for 
a  generation  past  had  been  most  vigilant  and  painstaking.  There  had 
been  an  enormous  improvement  in  the  collection  of  statistics,  in  the 
intelligible  presentation  of  all  the  various  facts  which  it  was  important 
for  men  of  business  to  know  and  consider  in  the  last  30  years,  and  that 
was  a  remarkable  illustialion  how,  although  the  machinery  had  remained 
formally  and  substantially  the  same,  a  great  Government  department 
might  improve  its  results  to  the  community  and  the  State.  He  was  not 
one  of  the  people  who  were  in  favour,  as  so  many  people  were  nowadays, 
of  the  creation  of  new  Ministeries.  He  was  not  certain  that  in  the  dual 
capacity  of  President  of  the  Board  and  of  Minister  of  Labour  he  did  not 
derive  a  certain  amount  of  advantage  in  width  of  outlook  and  elasticity. 
It  was  a  matter  worthy  of  careful  and  deliberate  attention  that  the  growth 
and  the  complexity  of  our  commercial  relations,  especially  in  view  of  the 
entirely  altered  economic  comlitions,  were  of  such  a  kind  as  to  suggest 
the  necessity,  or  at  least  the  desirability,  of  their  being  entrusted  alone 
and  singly  to  sueh  a  <k'])ai'tnu'nt.  He  was  not  at  all  disposed  to  limit 
the  holding  of  office  to  any  jiarticular  class  of  people.  Althougli  there 
was  a  good  deal  to  be  said  in  favour  of  an  Advisory  Council,  that  was 
another  matter.  He  would,  even  if  a  new  Mini.;tiy  were  to  be  created. 
(Ii'piccato  any  artificial  limitation  of  choice  as  to  the  sort  of  person  to 
l)reside  over  it.  He  was  not  going  to  make  any  declaration  of  policy, 
because  they  had  arranged,  in  concert  with  our  Allies,  to  hold  a  con- 
ference in  Paris,  which  he  hoped  would  take  place  in  the  course  of  the  nc.\t 
fortnight  or  so,  at  whicli  all  the  Allied  States  would  be  represented,  and 
at  which  the  whole  question  of  the  economic  and  commercial  iclations, 
int»r  se,  and  as  lietween  them  jointly  and  indivi(l\ially  on  tlut  one  side 
and  our  present  enemies  on  th(M)ther,  would  form  a  subject  of  deliberation. 

We  agree  that  the  creation  of  a  Ministry  of  Commerce,  with  a 
r.taff  of  Civil  servr.nt.s  of  the  usual  type,  would  not  be  of  much  use  in 
the  campaign  to  cispture  Cerman  trade,  and  we  .'^.rc  n.!s()  in  r.,gree- 
ment  with  the  Premier  when  he  says  that  the  Board  of  Trade  has 
done  useful  work.  It  is  (juite  fashionable  just  now  to  bait  (lovern- 
ment  departments  and  oflicials.  but  much  useful  work  has  bppu  aud 


is  being  done  by  the  varLouH  brajiehe.s  of  the  Board  of  Trade.     Our 
])rincipal  objections  lc>  the  work  if  the    fioard  are  the  formalism 
of   some   of  its   officials,    the  rigid    adherence   to    obsolete   fonn.s 
and  ideas,  and  the  great  anxiety  to  placate  municipal  opinion.  The 
duties  of  the   Board  are   also  ,so   multifarious    that    it  Ls    imiX)S- 
sible  for  the  President  to  keep  in  touch  with  all  that  Ls  being  done, 
and  we  think  it  would  be  well  if  these  duties  were  subdivided.    Those 
branches  which  relate,  directly  or  indirectly,  to  foreign  trade  and 
commerce,  exports  and  imports,  and  possibly  means  of  transport  also, 
should  be  placed  in  charge  of  a  new  Minister,  who  might  l>e  termed 
Minister  for  (Jommerce.     It  is  not,  however,  the  title,  but  the  work 
of  the  Ministry  that  matters.     One  of  the  first  things  which  a  Minister 
of  Commerce  should  do  should  be  to  reorgani.se  the  consular  s<'rvice 
thoroughly.     Consuls  and  consular  officials  should  be  trained,  fully 
qualified  men,  whose  .sole  duty  it  should  be  to  advance  the  intere.st8 
of  British  trade  and  commerce.     At  jjre.sent  many  of  our  consular 
officials  are  aliens  ;   they  are  engaged  in  trade  on  their  own  account  ; 
this  trade  is  often  carried  on  in  competition  with  ourselve.s  ;    their 
annual  reports  are,  in  many  cases,  merely  long  meaningless  columns 
of  statistics  which  are  quite  out  of  date  when  they  :..re  published 
here.     The  Minister  shoidd  also  supervise  the  work  at  ]>re,sent  done 
by  our  commercial  attaches  and  should,  if  ])ossible,  keep  in  touch  with 
what  is  being  done  by  the  consubir  otficials  of  other. countries. 

*         *         *         * 
It  is  reported  that  the  Italian  Cabinet  recently 
T  H    ?         H      considered  a  scheme  for  emancipatmg  Italian 
Industry  ana      j^jjugtry  from  its  dependence  upon   Germany 
Germany.  ^^^.  ^^^^^  niaterials,  plant,  &c. 

It  is  proposed  (1 )  to  exempt  from  import  duty  and  octroi  for  five  years 
all  machinery  and  materials  for  the  construction  of  machinery  destined 
to  increase  the  production  of  existing  industries  or  to  create  new  indus- 
tries with  the  object  of  producing  articles  not  at  present  manufactured 
in  Italy,  or  to  start  new  methods  of  manufacture  ;  (2)  to  exempt  from 
taxes  for  five  years  land  and  buildings  forming  an  essential  part  of  fac- 
tories which  come  under  the  categories  above  mentioned  ;  and  (3)  to 
exempt  from  income  tax,  also  for  five  years,  all  ivvenucs  arising  from 
these  new  industrial  enterprises. 

British  manufacturers  and  exporters  would  do  well  to  take  note  of  the 
movement  to  get  rid  of  German  influence  on  trade  and  industry  in  Italy, 
as  it  should  mean  a  greatly  increased  demand  for  British  goods. 

In  connection  with  this  movement  it  is  interesting  to  note  that  an 
agreement  has  been  made  between  a  British  financial  group  (i'e])re.<ented 
by  the  London  County  &  Westminster  and  Lloyds  Banks)  and  an  Itahan 
financial  group  (represented  by  the  Credito  Italiano,  of  Milan)  for  the 
])romotion  of  commercial  and  industrial  undertakings  in  Italy.  It  is 
proposed  to  form  two  new  conqianies  in  England  and  in  Italy  respec- 
tively, entitled  the  British  Italian  Corporation  and  the  Compagnia  Italo 
Britannica,  which  are  to  work  in  .lose  association.  The  British  company 
will  have  a  capital  of  1 1,000 ,000.  and  the  Italian  company  a  capital  of 
10,000,000  lire  (t'400,000). 

*  *  *  * 

All    the   London   and  many  of   the  provincial 
Electric  Supply  electric  supplv  companies  have  now  issued  their 

Companies  in  1915.  „j^,^^j„|  reports,  and  though  they  have  all  been 
affected  by  the  lighting  restrictions,  the  greatly  increased  cost  of 
coal,  materials,  &c.,  the  results  may  be  cons'dered  quite  satisfactory 
under  the  circumstances.  The  gross  revenue  of  three  of  the  London 
comi)anies  (the  London  Electric  Sujjply  Corpn..  the  County  of 
London  Electric  Supply  and  the  S.  Metropolitan  Electric  Light  & 
Power  Companies)  was  higher  than  hi  HH4,  but  owing  to  the  en- 
lu^need  price  of  eoal,  higher  wages,  &c.,  the  net  revenue  of  the  two 
first-nanuHl  companies  was  less  than  in  the  previous  year.  The 
County  of  London,  Charing  Cross,  Notting  Hill,  S.  London  and 
Smithlield  Markets  Companies  maintain  their  dividends,  and  the 
S.  Metropolitan  Company,  the  only  company  whose  net  revenue 
showed  an  uicrcase  in  I9I5,  is  paying  4  per  cent,  on  the  ordinary 
shares,  a-ainst  nil  in  1914.  The  City  of  London,  Metrojiolitan.  St. 
James' &  Vail  M;i,ll,  Chelsea  and  Kensington  and  Knightsbridge  Com- 
jjanies,  and  the  Westminster  and  London  Electric  Supply  Corporations 
are  making  somewhat  reduced  distributions,  but  these  com])anies 
have  been  badly  afi'ected  by  the  lighting  restrictions,  the  economies 
effected  by  their  consumers,  &c.  On  the  whole,  we  think  the  results 
of  the  year's  working  are  very  satisfactory  consideruig  the  diflicult 
and   exceptional   conditions   under   which   the   companies   worked. 
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Indeed,  a  much  more  serious  set-back  might  have  been  expected, 
and  it  only  needs  peace  conditions  to  prevail  once  more  to  see  a 
rapid  return  to  the  old  jmsition.  Many  of  the  companies  have  a 
heav3'and  rapidly  increasing  power  load  ;  others,  like  the  Brompton 
and  Kensington,  the  .St.  James'  &  Pr.ll  Mall,  the  Kensington  & 
Knightsbridge  Companies,  are  cultivating  the  heating  and  cooking 
business  with  great  success,  and,  ]jrovided  the  coal  difficulty  can 
be  successfully  overcome,  we  see  no  reason  to  view  the  situation 
with  alarm. 

Of  the  provincial  companies,  those  operating  in  the  industrial 
arearj,  owing  to  the  heavy  power  load,  did  well,  while  those  in 
seaside  towns,  &c.,  were  greatly  affected  by  the  lighting  restrictions 
and  other  difficulties.  For  instance,  the  profit  of  the^Xcwcastle-on- 
Tyne  Electric  Supply  Co.  was  £204,418,  compared  with  £178,.38(> 
in  1914,  and  the  available  balance  is  £151,6(58,  against  £132,405, 
the  dividend  being  raised  from  5^-  to  6  per  cent.,  with  larger  appro- 
priations for  depreciation  and  general  reserve.  We  arc  also  pleased 
to  see  that  that  pioneer  jKJwer  company,  the  Midland  Electric  Corpn. 
for  Power  Distribution,  had  an  exceptionally  good  year.  Its  gro.ss 
receipts  increased  by  £17,000  and  the  trading  jjrofit  by  £l],.'iOO. 
For  1914  the  preference  dividend  was  paid  for  the  ifirst  time,  and 
now  the  ordinary  capital  comes  in  for  an  initial  distribution,  3  jjer 
cent,  being  declared.  The  forward  balance  is  augmented  from 
£3,()50  to  £8,932,  subject  to  the  i'.s.se!;;i:nent  for  excess  jjrofits  tax. 
On  the  other  hand,  the  distribution  of  the  Boumemouth  &  Poole  Co. 
has  dropped  from  7  to  0  per  cent.,  thi.t  of  the  Oxford  Electric  from 
OJ  to  (■)  per  cent.,  and  the  Scarhorough  ('omj)anv  pays  u')  dividend 
for  1915. 

*         *         *         * 

Tn  our  issue  of  March  3,  we  rej)roduced  extracts 
from  a  letter  written  by  Mr.  S.  O.  Stephenson, 
manager  of  the  Worthing  fJas  Co.,  to  the 
'■  Worthing  (iazette,"  in  which  he  characterised 
as  unpatriotic  and  positively  dangerous  to  the  national  community 
that  electric  lighting  should  be  used  in  ])lace  of  gas  at  the  present 
time.  HLs  remarks  were  chiefly  directed  at  The  (irange  Convalescent 
Home,  Worthing,  where  electric  light  is  being  installed  for  the  benefit 
of  sick  anrl  wounded  soldiers.  Mr.  Stejjhenson  even  went  as  far  as 
suggesting  that  a  large  proportion  of  the  cost  will  go  out  of  the 
country.  In  a  letter  to  the  '"  Worthing  Ob.server  "  Mr.  A.  C.  Evans, 
the  secretary  of  the  Orange,  deals  promptly  with  Mr.  Stephenson's 
innuendoes. 

"  A  letter  appeared  in  the  '  Worthing  Gazette  '  by  Sidney  0.  Stephen- 
son, which  I  have  read  with  much  interest,  in  which  he  practically  accuses 
the  ('oniinittcc  of  the  (Jrannc  Convalescent  Home  of  lack  of  ))atriotisni. 
T  think  it  ncccKsarj'  to  show  that  we  arc  patriotic,  when  we  arc  looking 
Jift'T  our  wounded  boys.  'I'hc  corrcsijondcnt's  initials  arc  rather 
appro])riate,  viz.,  '  S.O.S.",  l)ut  I  can  assure  him  no  signal  of  distress  will 
Ik'  hoist<'<l  at  the  (Jrange.  We  arc  urged  by  the  (Jovcrnnicnt  to  cconoiiiisc, 
and  by  having  the  electrics  light  installed  we  shall  certainly  I'conomisc  ; 
further,  inst<'nd  of  being  a  Inxurv,  it  is  for  licaltl\  and  safety's  sakr  tliat 
the  clfctrif  light  is  Ix-ing  installed.  Itej^arding  the  assertion  that  a  large 
j)ro|i()rtion  of  the  inon<y  will  go  ai)roa(l,  tliis  I  cliallcn'io,  and  I  think  it 
would  have  been  advisable  if  the  facts  had  been  aseertaiiied  biforc  such 
rash  Htat<-ments  were  ])ublished.  I  have  a  letter  from  Messrs.  Page  & 
Miles  (the  contractors)  in  which  they  state  that  all  the  material  is  of 
British  ninnufactnre,  and,  further,  the  niaiuifacturers'  certiticat<'  to  that 
elTcct  can  be  pi'odnced.  .lust  recently  the  milifary  authorities  liave 
iMslalled  electric  light  at  Shoreham  Cam]),  so  if  "  S.O.S."  is  coinplainin;j 
merely  from  a  jiatriotic  i)oint  of  vi<>w,  why  has  he  not  criticised  their 
action,  or  has  trade  jealousy  anything  to  do  with  the  (piestion  ?  "" 

The  sting  is  in  the  tale  of  Mr.  Evans's  letter.  Are  wo  to  take  it  a:^ 
the  reasoned  opinion  of  gas  managers  that  they  regard  the  use  of 
electric,  lighting,  in  jd.ice  of  gas,  ;is  an  unpatriotic  j)roceeding  ? 


Electric  Lighting 
in  Hospitals  and 
Nursing  Homes. 


IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

Fnnn  M  nc  h  t..  IDKi,  fo  March  II.  l')IO. 


In  view  of  the  inrrea,^«>d  intercut  which  is  l)eing  tJiken  in  the  nnbjcct  of 
the  iin)>ortation  into  inid  the  exportation  of  KlectrirnI  MaiuifnrtiireH 
from  the  I'nitod  Kingdom,  we  resume  our  weekly  list*.  {Srr  nho  note 
at  foot  of  Kxiwrts.) 

IMPORTS. 

FoLKMTONB.— /=fanrt.-  Unenumeratfv).  43  pki;:. 
r-  •-      Holland:  ?.''-'  •     ;- 

S.A.:E\'  '*•  Telephones.  8  pkgs. 


L: 

elec.  ni 

t:2.ao4 

Elec.  c 

Et-- 


■  es.  ;    ;ini«niirn<'rat»y1.  f41       Su'iitfflnKtl 


■12.  elec.  1 


"■^1  : 

•  •"d. 

hfiinct: 

Jialy: 

.chinery. 


SjuTHAwrTON.— /•/•dMrr .   Unenumerated.  48  rkg*. 


unenumerated, 
unenumerated, 
unenumerated. 


EXPORTS 

To  AvsTRALAsiA— Auckland :  Wire  and  cable,  £1.308  ;  unenumerated.  £172.  //e/- 
6o«;-«e.- Wire  and  cable,  £13,639;  elec.  machinery,  £880  ;  unenumerated,  £655.  Sydney: 
Elec.  machmery,  £437;  wire  and  cable.  £5.451:  unenumerated.  £876.  Wellington: 
Wire  and  cable,  £319;  elec.  machinery,  £130  ;  unenumerated,  £1,081.  Adelaide:  Un- 
enumerated, £30.  Perth:  Unenumerated,  £74.  Christchurch :  Unenumerated,  £26. 
Dunedin  Elec.  machinery,  £47;  unenumerated,  £24.  Lyttelton :  Elec.  machinery, 
£197;  wire  and  cable,  £805  ;  unenumerated.  £62.  Townsville:  Elec.  machinery,  £950. 
Hobart :  Unenumerated,  £65.  Fremanile  :  Wire  and  cable,  £2,500  ;  unenumerated,  £87. 
Newcastle:  Wire  and  cable,  £122.  Invercargill :  Unenumerated,  £52.  Nelson:  Un- 
enumerated, £190. 

Africa.— Durban  :    Elec.  machinery,  £60  ;   wire  and  cable,  £1,146 
£714.     Cape  Town:    Elec.  machinery,  £22;    telegraph  material,  £31 

£1.399.     Fort  Elizabeth  :   Elec.  machinery,  £61  ;  wire  and  cable,  £3,178  ,   

£83.  East  London:  Elec.  machinery,  £204  ;  wire  and  cable,  £136  unenumerated,  £431 
Zanzibur:  Unenumerated,  £46.  Napier:  Elec.  machinery,  £27.  Beira :  Telegraph 
material.  £24  ;  unenumerated,  £299. 

South  and  Central  America.— Bmstos  Ayres:  Unenumerated,  £419.  Rosario: 
Unenumerated,  £137. 

Gibraltar.— Elec.  wire  and  cable,  £162  ;  telegraph  material.  £276. 

HoLLAHD.—Amsterdam :  Wire  and  cable,  £95;  unenumerated,  £24S.  Rotterdam: 
Wire  and  cable,  £306  ;  unenumerated,  £607. 

Canada. — Montreal:  Elec.  machinery,  £310;  unenumerated,  £129.  St.  John's: 
Unenumerated,  £576.     Vancouver:  Unenumerated,  £61. 

JAVA.— Balauia:  Wire  and  cable.  £384  ;  unenumerated,  £65.  Sourabaya  :  Wire  and 
cible,  £1,152  ;    elec.  machinery,  £167. 

U.S.A.— New  York :  Wire  and  cable,  £40  ;  unenumerated,  £38. 

Eowrt.— Alexandria :  Unenumerated,  £94.  Port  Sudan:  Wire  and  cable,  £252 
unenumerated,  £619. 

British  Guiana. — Demerara:  Unenumerated,  £11.  "  . 

B\:kua.— Rangoon  :  Wire  and  cable,  £49  ;  unenumerated  ,£105. 

India,  CEyLON,  Indo-China  and  Straits  SETTLEMEN-ft.— Bomioy.-  Wire  and  cable. 
£383;  elec.  machinery,  £110;  unenumerated,  £378.  Calcutta:  Elec.  machinery.  £25  ; 
wire  and  cable,  £5,523  ;  unenumerated,  £887.  Ceylon:  Unenumerated,  £58.  Madras: 
Elec.  wire  and  cable,  £443;  unenumerated.  £101.  Karachi:  Elec.  machinery,  £62; 
unenumerated,  £154.  Penang:  Wire  and  cable.  £496.  Singapore:  Wire  and  cable, 
£210;   elec.  machinery,  £98;  unenumerated,  £217. 

China. — Shanghai:  Elec,  machinery,  £32;  wire  and  cable.  £56.  Tientsin:  Un- 
enumerated, £84;  unenumerated,  £1,717.  Hong  Kong:  Unenumerated,  £261.  Hankow: 
Wire  and  cable,  £95. 

Japan. — Nagasaki :  Wire  and  cable,  £4,325. 

France. — Paris:    Unenumerated,  £566.    Boulogne: 
Unenumerated,  £61.    Dunkirk:  Unenumerated,  £147. 
unenumerated,  £116. 

MiNiTiLAN. — Elec.  wire  and  cable,  £24. 

Italy.— G««oa.-  Telegraph  material,  £117  ;  unenumerated,  £107. 

Russia. — Petrograd :  Wire  and  cable,  £844  ;  unenumerat«i,  £56. 

Portugal. — Lisbon:  Wire  and  cable,  £45 ;  unenumerated,  £71. 

Sweden. — Gothenburg:  Unenumerated,  £709. 

Denmark. — Copenhagen  :  Unenumerated,  £84. 

FOREIGN  GOODS  (duty  paid  and  free). 

Melbourne:  Unenumerated,  £985.  Perth:  Unenumerated,  £24.  Bombay:  Unenu 
merated,  £135.  Durban:  Unenumerated,  £345.  Amsterdam:  Unenumerated.  £39 
Barcelona:  Unenumerated,  £20.  Lisbon:  Unenumerated,  £98.  Adelaide:  Unenu- 
merated,£38.  New  York:  Unenumerated, £84.  Paris:  Unenumerated  £114.  Pewjwg.- 
Unenumerated,  £50. 

Note. — The  large  number  of  items  in  these  official  returns  under  the 
misleading  heading  "  unenumerated  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materials." 


Unenumerated,  £194.    Havre: 
Dieppe  :  Wire  and  cable,  £516  ; 


LEGAL  INTELLIGENCE. 


Re  British  Electric  Traction  Co.  (Ltd.) 

Tn  the  Court  of  Appeal  (the  Master  ot  the  Rolls  and  Lords  Justices 
I'hiiliinore  and  Warrington)  on  Friday  the  hearing  was  resumed  of  the 
a])|)eal  of  the  Public  Trustee,  as  the  executor  of  the  late  Mr.  Ijeopold 
Salamon.  holder  f)f  £12,9(>0  non-interest  In^aring  income  certificates  of 
the  Hiitish  Electric  Traction  Co.  from  an  order  of  Mr.  .Tustice  Astbur}'. 
sanctioning  ujjon  the  ])etiti<)n  of  the  eom])any  a  rcMluction  of  its  ca]>ital 
from  .t4.()(»0.(HK)  to  .i;2.998.:J!t7.  Ms.,  and  also"  sanctioning  the  scheme  of 
arrangement  tmder  sec.  120  of  the  Conii)anies  (Consolidation)  Act.  1SK)8. 
so  ns  to  bind  the  various  clauses  of  shareholders  and  also  the  holder^  of 
income  certificates  issued  by  the  com])any.  Hy  the  scheme  of  arrange- 
ment as  sanctioned  by  the  .ludge  the  non-int(>rest  b<>aring  income  certi- 
licat<'  holders  wen'  given  in  full  .satisfaction  of  the  certificates  It)  per  cent, 
of  their  face  value  in  new  cumulative  fully ■i)aid  pn'fen'nee  shares  and 
2.'»  per  cent,  of  their  face  value  in  fully-paid  ordinary"  stock.  The  ca-se 
for  ap]>ellant  was  that  he  was  not  bound  by  the  scheme  a.s  it  might  l»e 
that  the  acceptance  by  him  of  the  shares  as  fully  jiaid  would  invt)lvc  him 
in  some  future  liability. 

At  the  conclusion  of  the  arguments  tl»ir  Iyordshii)8  dismis.sed  the 
n]tpeal  with  costs. 

Effect  of  War  on  Commercial  Contracts. 

On  Monday  Air.  .lustiee  ]<ray  heard  an  action  brought  by  the  Bir- 
minuham  Private  Tcle]>hone  (New  System)  Co.  (Ltd.)  against  tl.e  I)eut.'»ch 
Pnvat  Telephon  ( Jcsellschaft.  H.  Kould  &  Co..  and  Mr.  Alfred  (Jun/. 
(formerly  chnirnian  an<l  managing  director  of  ]>1aintiff  company,  but  now 
iMt<'rned  n,;  an  alien  enemy),  for  a  declaration  that  three  contract*.  dat«*<i 
■l.in.  4.  I'.M  L  wen'  determined  by  the  outbn'ak  of  the  war  and  ceased  to  be 
bmdinv'. 

Mr.  Distumal,  K.C..  and  Mr.  GiviH*n  appeared  for  plaintiffs  and  Mr. 
I)(>m.ias  Hogs:  for  Mr.  (Junr. 

Mr.  DisriKNAi.  .s.iid  plaintiff  company  was  an  Kngli!»h  company, 
nizistored  on  Au>f.  29,  Ifll  1,  and  carried  on  business  a*  dealers  in  private 
leleph«»ne  installations.  The  com])any  was  promote*!  by  Mr.  (lunt  to 
take  over  ami  work  in  the  Midland  coinitics  three  eontrtut*  betwtvn 
himself  ami  the  Corman  company.  b\  which  he  acquired  th*'  excluoirp 
rifjht  to  dispose  of  th<>  (Jerman  ennipany's  goods  in  the  oonnties  o 
Siflfford,  Won'estrr,  Warwick  and  Saloji.  anti  agreed  not  to  buy  or  deal 
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in  any  other  apparatus  than  that  sold  by  tho  Ocrman  company.  Tliough 
plaintiff  company  was  formed  in  liUl,  Mr.  (lunz  did  not  make  a  ff)rmal 
assif^nment  of  the  l)(>nefit.s  and  ( liligations  of  th(^  contracts  before  the 
outbreak  of  the  war.  In  November,  1914,  however,  he  ])urported  to 
e.\ccuto  an  assignment  of  the  contracts  to  plaintiff  company.  Mr.  Gunz 
had  since  got  rid  of  his  shares  in  and  ceased  to  be  a  memljer  of  the  com- 
pany, which  was  now  being  worked  with  English  capital  and  by  English 
directors.  But  it  was  impossible  for  ttie  coin|)any  to  carry  on  business 
unless  it  could  enter  into  contracts  for  the  ])urchase  of  goods  from  English 
manufacturers.  Therefore  the  company  asked  for  a  declaration  that  the 
contracts  between  Mr.  Gunz  and  the  German  company  were  determined 
by  tli(>  outbreak  of  the  war. 

Mr.  FuKREiurK  T.  Jackson,  managing  director  of  ])laintiff  company, 
said  that  sinci^  the  war  Mi:  («un7,  had  ceased  to  be  a  director  and  share- 
holder of  the  com])any.  The  present  directors  and  shareholders  were  all 
British  subjec;ts.  There  were  about  seven  similar  companies  in  this 
country. 

Mr.  HoG(!  (for  Mr.  Gunz)  said  his  client  had  no  interest  in  the  contracts 
and  did  not  want  to  do  anything  to  interfere  with  any  right  ])laintiff 
com))any  might  have  to  any  declaration  his  Lordshi])  thought  fit  to  grant, 
but  as  he  had  been  made  a  defendant  he  desired  to  take  the  point  that 
German  contracts  should  be  construed  according  to  German  law.  Counsel 
also  submitted  that  the  royalty  on  the  use  of  mark  60  was  not  extinguished 
by  the  war. 

His  LoRDSHTP  granted  a  declaration  that  the  contracts  were  determined 
at  the  outbreak  of  the  war.     As  the  contracts  had  bc<'n  determined,  the 
right  to  the  mark  (iO  ceased. 
Judgment  was  entered  for  ])Iaintiff  company,  without' csts. 


BUSINESS  NOTICES. 

.     The  headqur^rters  of  the  Ministry  of  Munitions  is  now  at  the  Hotel 
Metropole,  Northumberland  Avenue,  London,  S.W. 

Plant  for  Sale. — An  r.dvertiser  has  two  Lahmeyer  motor  generators 
and  a  Langdon-Davies  dynamo  for  sale. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

Jas.  R.  Whitehouse,  managing  director  of  an  electrical  company, 
43,  St.  Andrew's-road,  Golder's  Green,  Middlesex,  has  been  adjudi- 
cated bankruj^t. 

A  meeting  to  receive  an  account  of  the  winding  up  of  the  Eureka 
Clock  Co.  (Ltd.)  will  be  held  on  April  12  at  8,  fStaple  Inn,  London, 
W.C. 

Deed  of  Assignment. — Claims  are  to  be  sent  by  March  27  to  Mr. 
G.  E.  Corfield,  Balfour  House,  Finsbury-pavement,  London,  E.G., 
preparatory  to  the  p^ynnent  of  a  first  and  final  dividend  under  a  deed 
of  assignment  executed  Nov.  19,  1915,  by  Wm.  G.  R.  Cook,  elec- 
trician, Clarendon-road,  Red  Hill. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Bath. — The  L.G.  Board  have  authorised  a  loan  of  £1,400  for  laying 
an  electric  supply  main  to'Messrs.  Stothert  &  Pitt's  premises. 

Bradford. — The  Finance  Committee  of  the  Guardians  recommends 
that  the  new  buildings  at  Bowling  Park  Colony  be  lighted  electrically 
and  that  a  guarantee  be  given  to  the  Corporation  ensuring  a  mini- 
mum revenue  of  £150  per  annum  for  seven  years. 

At  Tuesday's  Council  meeting  Aid.  G.  H.  Robinson,  chairman  of  the 
Electricity  Committee,  said  they  had  accepted  offers  for  additional  plant 
consisting  of  boilers  and  economisers  at  the  electricity  works  at  a  cost  of 
£23,500.  The  committee  recognised  it  was  a  very  heavy  expenditure, 
but  they  had  to  face  the  fact  that  the  load  on  the  station  had  greatly 
increased.  Last  year  there  was  a  demand  for  15,000  kw.  per  hour,  and 
next  winter  it  wa.s  expected  to  be  20,00t-  kw.  to  24,000  kw.  per  hour. 
At  the  Valley-road  works  there  were  thiee  txirbo-gcnerators  of  3,000  kw. 
each,  and  one  recently  installed  of  5,000  kw.,  making  a  total  of  14,000  kw. 
There  vvere  also  four  low-speed  reciprocal  engine  sets,  bringing  the  total 
to  18,000  kw.  In  No.  2  works  there  was  an  old  plant  which  could  turn 
out  something  like  3,000  kw.  That  plant,  however,  was  only  used  on 
special  occasions,  because  the  coal  consumption  was  double  that  of  the 
later  turbos.  Altogether  thej'  were  thus  able  to  produce  21,000  kw., 
and  in  the  coming  winter  tliey  expected  between  20,000  k w.  and  24,000  kw^ 
As  to  boilers,  however,  they  were  not  in  the  same  ])osition,  and  they 
wanted  additional  boilers.  The  committee  e\pected  that  tlie  Treasury 
would  grant  them  borrowing  powers  for  the  new  plant,  seeing  that  a  great 
deal  of  the  increased  load  was  due  to  the  extra  demand  from  factories  and 
works  of  various  kinds. 

Burnley. — The  new  electric  generating  plant  at  the  electricity 
works  and  the  Holmby-street  sub-station  were  formally  inaugurated 
en  the  4th  inst. 

At  the  generating  station  a  2,000  kw.  Westinghouse  turbo-generator 


was  started.  Electrical  energy  is  supplied  at  6,600  volts  to  the  sub- 
station, who.se  equipment  includes  two  1 00  kw.  rotan,-  converters  and 
transformers  for  supplying  energy  for  traction  and  for  power  in  the 
district.  The  cost  of  the  extension.s  has  been  over  £26,000.  The 
generating  plant  and  switchgear  has  been  supplied  by  the  British  Westing- 
house  Co.  The  new  turbo-altcmator  runs  at  a  speed  of  3,000  revs,  per 
min.  with  steam  of  160  lb.  pressure,  and  is  capable  of  developing  25  per 
cent,  continuous  overload  for  two  hours,  or  the  equivalent  for  3,000  H.r. 

Fulham  (London). — The  Borough  Council  are  recommended  to 
authorise  an  expenditure  of  £9.50  for  the  exten.sion  of  the  cable  and 
the  erection  of 'a  s  b-station  in  order  to  give  a  supply  of  electrical 
energy  to  the  Townmead  Kngineering  Works.  The  firm  have 
guaranteed  a  revenue  of  not  less  than  £l,Ot)0  for  three  years. 

Til'  El.  ctricity  Committee  proposes  to  extend  tho  mains  to  give  an 
additional  supply  of  energy  to  the  Pedrail  Transport  (Ltd.),  and  it  has 
reported  that  Battersea  Borough  Council  has  applied  for  the  supply  of 
at  least  700  kw.  for  the  ensuing  year  under  the  Unking-up  scheme.  The 
(Jomniittee  understands  that  it  is  probable  that  the  Battersea  demands 
may  amount  to  some  two  or  three  million  units  jjcr  annum,  and  under 
the  agreement  the  cost  per  unit  payable  to  Fulham  will  be  materially 
affected  by  the  price  of  coal.  'J'he  Committee  is  informed  that  Battersea 
has  made  arrangements  for  their  coal  supply  during  the  next  12  months, 
including  a  contract  with  E.  Foster&  Co.  for  Pooley  Hall  small  nuts  at 
20.;.  7d.  per  ton.  In  view  of  the  supply  to  be  taken  from  Fulham,  how- 
ever, Battersea  anticipates  that  their  contracts  ma}'  exceed  rerpiirements, 
and  suggest,  with  a  view  to  keeping  down  the  coal  cost,  that  Fulham 
should  agree  to  take  a  tran.sfer  of  4,000  tons  of  the  coal  specified  at  the 
price  tjuoted,  plus  cost  of  delivery.  The  Committee  recommends 
acceptance  of  the  Battersea  Council's  offer.  It  is  also  recommended  that 
a  contract  be  entered  into  with  Cory  Bros,  to  deliver  100  tons  per  week 
for  the  next  six  months  of  small  Welsh  coal  at  23s.  6d.  per  ton. 

Rotherham. — The  cost  of  extending  the  boiler  hou.se  at  the  power 
station  (£1,854)  is  to  be  defra^'ed  out  of  the  renewals  fund. 

Sheffield. — The  L.G.  Board  recently  sanctioned  the  borrowing  of 
various  sums,  a,mounting  to  £111,642,  for  providing  additional  plant 
at  Neepsend  power  station. 

The  revenue  of  the  electric  supply  department  for  the  current  year  is 
estimated  at  £277,000,  or  £150,000  more  than  in  1914.  This  great 
increase  is  due  to  the  very  heavy  demand  for  electrical  energy  for  power. 
Seven  years  ago  receipts  were  only  £77,700. 

Wolverhampton.— The  L.G.  Beard  has  sanctioned  the  borrowing 
by  the  Council  of  £1,085  for  laying  mains  to  supply  local  works. 

GENERAL. 

Accrington. — At  the  recent  meeting  of  the  Council  complaint  was 
made  by  Councillor  Ashworth  as  to  the  failure  of  the  supply, of 
electric  power  to  mills  and  works  in  the  town,  causing  stoppages  and 
great  inconvenience.  ■''" 

The  chairman  of  the  Electric  Supply  Committee  (Aid.  Higham)  said 
the  electricity  undertaking,  which  was  a  great  success,  was  the  victim 
of  circumstances  brought  about  by  the  war  and  things  over  which  they 
had  no  control.  The  stoppages  referred  to  were  known  b}'  the  firms, 
and  they  were  not  finding  such  fault  as  the  members  of  the  Council. 

Bredbury  and  Romiley. — The  Urban  Council  will  consent  to  Stock- 
port Corporation  getting  a  provisional  order  to  supply  electrical 
energy  in  this  district. 

Dartford. — At  the  meeting  of  the  Urban  Coimeil  last  week  the 

Electricity  Committee  reported  a  deficit  of  £3,300,  and  it  was  recom- 
mended that  the  charge  for  current  be  increased  20  per  cent. 

It  was  stated  also  that  the  amount  sanctioned  by  the  L.G.  Board  for 
extensions  of  the  electric  supply  station  had  been  exceeded  by  £1.076, 
and  it  was  proposed  to  ask  the  Board  to  approve  the  raising  of  a  loan 
of  this  amount. 

A  special  meeting  is  to  be  called  to  discuss  the  matter. 

Dover. — It  wa-:;  reported  to  the  Coimcil  last  week  that  the  Ad- 
miralty were  willing  to  renew  the  loan  of  £157,000  for  the  electric 
supply  department  for  aeven  years  from  May  6,  with  power  for  both 
to  pay  off  at  six  months'  notice  after  five  jears. 

The  rate  of  interest  to  be  1  per  cent,  above  the  rate  payable  by  the 
Government  on  the  last  war  loan,  with  a  minimum  of  5  p  r  cent. 

Aid.  Lewis  said  that  that  meant  they  would  pay  5i  per  cent. 

The  Town  Clerk  said  that  the  last  war  loan  was  at  4i  per  cent.,  so  that 
the  rate  would  be  5  ])er  cent. 

The  L.G.  Board  have  sanctioned  a  loan  for  £3,814  for  a  new  main  to 
East  Cliff,  the  amount  to  be  repayable  in  25  yeai-s. 

Lowestoft.— The  Council  have  decided  to  increase  the  charges  for 
electric  current  by  10  per  cent. 

Shaldon  (Devon). — At  a  recent  meeting  of  the  Council  Dr.  Purves 
attended  and  outlined  a  scheme  of  electricity  supply  for  the  district. 
A  resolution  in  favour  of  adopting  electric  lighting  was  carried. 

Swansea. — Subject  to  the  approval  of  the  Board  of  Education, 
the  Education  Committee  proposes  to  instal  electric  irons  and  a 
cookery  stove  at  ihe  domestic  subjects  centre. 
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Walsall.— The  p]lectricity  Committee  has  made  r.-rangements 
MJtIi  tlie  British  Thomson-Houston  Co.  to  supply  motors  on  the 
deferred  jj.iyment  system. 

The  de])artment  will  execute  the  necessary  wiring  where  such  motors 
arc  supplied  to  consumers. 

Fiiidiiij?  it  difficult  to  obtain  suitable  men  to  fill  the  vacancie.«,  the 
Electrical  Engin(!cr  is  ap])lyong  to  the  War  Office  for  the  return  of  a  sliift 
engineer  and  sub-stati<;n  attendant,  whf)  liave  enhstcd. 


TRACTION   NOTES. 


Bristol. — At  the  last  meeting  of  the  City  Council  the  Tramwajs 
Option  Committee  reported  the  result  of  their  negotiations  with  the 
local  tramways  company  as  to  what  renter  other  sum  the  company 
would  he  willing  to  j^ay,  and  what  concessions  they  would  be  willing 
to  make  to  that  Coj)oration  if  the  latter  agreed  to  refrain  from  exer- 
cising their  option  of  purchasing  the  undertaking  for  7,  14  or  21  years. 

'I'ho  committee  stated  tliat  the  company  arc  unwilling  to  make  any 
pavMient  in  the  nature  of  a  wayl<!ave  or  to  make  such  adequate  contcs- 
sioiis  in  the  way  of  rc\isi<)n  of  fares  or  otherwise  as  in  the  Commit'ce's 
opinion  they  would  l)e  justified  in  iceoninicnding  th(^  Co'incil  to  accept 
in  consideration  of  tlie  Corporation  refraining  to  exercise  their  option. 
Having  regard  to  existing  circumstances  tlie  Committee  is  not  prepared 
to  make  any  recommendation  at  present  on  the  advisability  of  the  ])ur- 
chasc  of  the  tramways.  They,  therefore,  had  come  to  the  conclusion 
that  until  the  tim(^  for  advising  the  Council  arrives  they  should  be 
authorised  from  time  to  time  as  and  when  nec;>ssar\'  to  ajijjly  to  the 
Board  of  Trad*-  for  any  further  onler  extending  the  purchase  period. 

The  Council  have  decided  to  adopt  this  suggestion. 

L.  &  S.W.  Railway. — The  electric  train  service  from  Waterloo, 
through  tiie  jiew  stiitions  at  Jiarnes  liridge,  Chiswick,  Kcw  Bridge, 
Brentford,  Isleworth,  Hounslow  and  thence  to  Twickenham 
.1  unction  was   inaugurated  on  Sunday. 

The  service,  which  is  an  liourly  one  on  Sund.aj's  and  half-hourly  on 
week  days,  has  already  become  (juite  popular. 

Manchester  Traffic  Problems. — At  the  recent  meeting  of  the  Man- 
chester, Liver|)ool  and  Counties  Commercial  Motor  Users'  Associa- 
tion, notice  of  a  recommenidation  of  the  General  Manager  of  the 
Manchester  Corjjoration  Tramwivys  to  j)rohibit  motor-wagons  using 
the  centre  of  the  road  on  tram-lines  was  reported. 

It  was  resolved  to  write  to  ^lanchester  Cor])oration  Tramways  Com- 
mittee asking  for  their  vi(>ws  on  the  question,  and  it  was  further  resolved 
that  the  Associations  I'arliamentarj'  agents  should  make  strict  inquiries 
of  tlie  ]>ossibility  of  any  I'ill  being  put  forward  on  this  (pi(>stion. 

Newcastle-on-Tyne. — On  the  advice  of  th«'  Ini])rovemeut  and 
Streets  Committee,  it  has  been  decided  to  purchase  an  elcctricalh'- 
driven  van  for  the  collection  of  domestic  refuse. 


EMPIRE   NOTES. 


Australasia.  The  establishment  of  a  Commonwealth  liureau  of 
Science  and  Industry  to  consider  and  initiate  scientilic  researches 
for  the  ])roniotion  of  primary  or  secondary  industries  in  the  Common- 
wealth of  -Australia  is  the  principal  recommendation  in  the  report 
presented  to  the  I'rinie  Minister  by  the  sub-committee  of  the  con- 
ference in  Melbourne  on  the  (piestion  of  tlie  application  of  scientific 
research  to  the  prolileni  of  industry.  Mr.  Huglies  .mnounced  that 
he  was  prejiared  to  spend  up  to  £r)0(J,OU()  on  u  national  laboratory, 
and  that  he  ])ropoHed  to  take  practical  steps  towards  starting  the 
lalioratorv  before  he  left  for  Kngland. 

The  erect  ion  of  a  techiiicaicoile^re  n1  Ipswich,  ai  a<'o-''t,\vilii  equipment, 
of  i<>,(M)((,  liiis  licen  recommended  to  the  (Jovernnient  as  an  urgent  matter. 
A  Sinn  of  11,(>(I0  has  Iwen  raiseil  locally  towards  the  obj«'it. 

"TcnderK"  (Melbonriie  and  Sydney)  nays  a  sehenn>  for  s«p])lyinf^ 
Kingnroy  ((/iieenslmid)  willi  elr'ciricily  in  luring  pre|iart  d  by  Mr.  .Iiiioli 
Jiondinu,  who  has  si'iui-id  an  (li-tlev  jn  Ci>iin<il. 

.\ustraliuii  j-'leetric  Steel  (Ltd.)  lias  Iwen  regislend  in  New  South 
Wales  to  carry  oii  l).isineHs  as  sli-ej  fonnders.  and  an  elect rii'  fiirnaee  lius 
been  onlcred  from  (Ireiil  I'.ritiiin.  Mr.  .1.  M.  l>eKi'hnni]is  is  mnnagin); 
direitor. 

Canada.  Tlie  Covernment  of  Ontario  liaa  rompleted  negotiations 
for  the  purchase,  ut  u  cost  of  SH.:{.')(>.(M»0.  of  the  whole  of  the  un<ler- 
taking  of  the  Consoli<!ated  Kleelric  Power  Co.  .".nd  its  ^ '  '  i  liar\ 
compcnies  which  are  operating  in  Central  anil  Kastorn  *  The 

object  of  the  IVovineial  tinvernnient  in  to  Mupply  cleclrip  energy  (it 
eo«t  price,  mid  to  iln))licr.te  in  the  et-stern  |>r..rt  of  the  province  the 
extensive  network  of  the  hydro-elect rie  syst«'m  of  Western  Ont;Tio. 

Manufiic  liirinn  industries  in  Winnipeu  and  other  parts  of  Wi-xtern 
CauHdit  are.  it  i"  ivported.  steadily  innvaMing  their  pn»diietion  ow  inii 
t<i  the  Kcni'ral  revival  of  trade.  I'lanlx  with  fnrilitioit  for  makinu  war 
Rnpplies  ]v\\v  Immu  nveivinK  «  xhaiv  i.f  the  huge  oitler  pla.ed  in  C;ti)adH. 


and  tliis  has  helped  to  keep  town  staffs  bu.sy  in  the  dull  sea-^on.  At 
present  there  is  practically  no  unemployment  in  Canada  :  there  appears 
to  be  ample  labour  available  to  meet  present  manufacturing  demands, 
and  work  on  the  land  has  not  yet  opened  for  the  season. 

■  Illlllliill 

1  FOREIGN   NOTES. 

iiii!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii;iiii!iiiiiiiiii!iiiiiiiy^ 

Aluminium  Smelting  in  Norway. — Aluminium  smelting  works 
are  being  erected  at  Jioyanf  jord,  Norway,  where  there  is  a  waterfall 
which  may  furnish  G0,000  h.p. 

It  is  proposed  to  develop  20,000  h.p.  at  once,  to  provide  for  the  pro- 
duction of  4,000  tons  of  aluminium  per  year.  The  subscribed  capital  is 
at)0ut  £550,000.  Bauxite  beds  have  been  secured  in  southern  France, 
where  the  ore  will  be  worked  into  oxides  and  shipped  to  Norway  for 
conversion  into  metal  by  electrical  furnaces. 

Exports  to  China. — The  Amoj'  Electric  Light  &  Power  Co.,  Amoy, 
iiiv;  been  added  to  the  list  of  firms  in  China  to  whom  goods  may  be 
consigned. 

Mozambique. — A  consular  rejwrt  from  Mozambi()ue  sa\T?  a  con- 
friM't  has  been  signed  by  the  Camara  Municipal  for  the  public  and 
private  lighting  of  the  i.«land. 

It  is  pn^poscfl  to  (  mploy  steam  diiven  jilant.  The  st'cets  a-e  to  b?  lit 
))y  16  c. p.  metal  lilflment  lamps  with  12  arcs  for  the  public  squares. 
Insidatcd  lead-covered  overhead  mains  v.  ill  be  used,  snjqjortrd  in  most 
cases  on  2-metre  iron  .-oof  pole  s.  The  ])romottrs  propose  to  charge  a 
fixed  price  ])er  month  per  lamp  to  avoid  the  expanse  of  meters. 

Russia. — A  consular  report  on  the  trade  of  Finland  for  1914  con- 
tains the  following  information  : — 

W'itii  regard  to  Heisingfors  it  is  stated  that  towards  the  end  of  May. 
1014,  e.\])erts  were  directed  by  the  local  Senate  to  formulat<'  a  project 
for  the  regulation  of  the  course  of  the  Wuok.sen  River  and  of  the  water 
level  of  the  Saima  Lake,  and  to  consider  the  desirability  of  erec-ting 
hydro-electric  stations  along  the  Wuok.sen  River  for  the  utilisation  of 
from  100,000  h.p.  to  (500,000  h.p.  The  experts  have  expressed  the 
ojiinion  that  a  petition  by  a  Petrograd  company,  for  a  concession  to 
erect  a  power  station  at  Kurmanjiohja  for  the  utilisation  of  the  water- 
])ower  of  the  upper  portion  of  the  Wuoksen  River,  should  be  declined. 
At  Petrograd  the  authorities  are  making  inquiries  as  to  the  amount  of 
electric  jiower  required  there.  The  Petrograd  comjiany  in  question  have 
offered  a  ])ortion  of  the  water-power  to  the  Finnish  State  railways,  for 
tlie  electrification  of  those  railways.  It  appears  probable  that  the 
])rojcet  of  Jiarnessing  the  falls  proceeding  from  the  Saima  I^ke  will  come 
up  again  for  consideration  in  the  near  future. 

British  Trade. — It  has  been  said  that  British  trade  suffers  through  not 
giving  long  credit.  To  some  ext<Mit  this  is  true,  but  the  ]>rincipie  under 
wliidi  (ierman  firms  allow  lengtliy  credit  ajjpears  in  the  nature  of  a 
gamble.  Tramway  cars  now  in  Heisingfors  were  purchasied  from 
Cermany,  a  Dresden  firm  agreeing  to  take  debentures,  redeemable  at 
20  years.  The  firm  was  unable  to  di-spo.se  of  the  debenture  Ixjnds  and 
Ijankrujitcy  ensued.  Adaptability  ought,  however,  to  be  shown  by 
British  firms,  and  has  been  shown  by  many.  (Jerman  goofls  have  much 
improved  in  quality  during  the  last  few  years,  and  in  many  br.anehes  are 
beginning  to  eomi>are  favourably  with  British  goods,  especially  as 
regards  machinery.  British  machinery  seems  to  be  almost  too  strongly 
made  and  is  ])ractically  never  worn  out.  (Jermans  ajipear  to  aim  at 
making  machines  which  will  last  a  certain  number  of  years  and  work  out 
tiie  exact  structural  strength  recpiired,  and  their  macliiner\"  can  Im>  sold 
at  a  good  profit  and  at  a  chcajier  price  than  the  British  article.  A  bxal 
firm  rec-ently  Ijouglit  two  steam  engines,  one  of  liritish.  the  other  of 
(Ierman  make.  Both  work  very  well.  The  (>erman  engine  is.  however, 
much  more  economical,  of  a  In^tter  and  more  modern  design,  excellent 
workmanship  and  a  lower  jiriee.  The  British  machine  will  probably 
last  longer,  liut  will  get  more  and  more  out  of  date  and  less  economical 
coui|)aied  with  fresh  designs  every  year.  When  the  (Jerman  machine 
is  n-ady  to  be  scra])ped.  it  is  reckoned  to  Ik-  about  the  right  time  to  buy 
a  new  maehine  of  modern  <lesign.  The  (ierman  manufacturers  can  s<dl 
at  a  lower  jtricc  an  article  that  is  20  per  cent,  inferior,  though  ofTeit-d  as 
of  <'qual  value  to  the  British  one. 

Cermany  has  sent  a  great  numlM>r  of  eomm<>n-ial  tra\ellers  to  Finland, 
wlici  know  the  language  and  the  eijstoms.  'I'his  has  not  ixi-n  pra<  tii^-d 
111  the  .same  c.\t»"nl  by  British  firms,  but  in  eases  when-  the  latter  have 
diini-  so.  goi.d  i-esidts  have  followed.  In  electrical  maihini-ry  (ierinany. 
Sweden,  and  Switzerland  have  held  the  market,  and  then*  should  Ik>  an 
o)teiiinu  f<u-  British  enterprise.  (Jerman  manufactun-rs  allow  drafts  at 
tlin'e  and  six  months'  aeeejitance  aj»  payment,  ami.  although  they  have 
(heir  standard  types  of  mat  hiii»\  will  always  turn  out  fn>sh  (yixs  when 
nqiiin-d  for  the  Finnish  market.  British  manufaetun-rs  will  not. 
generally  speaking,  thus  adapt  thems«'lves  to  the  n'ciuinMuent.x.  The 
maeliines  im]iort4d  iiulude  ele<  trieal  machines,  steam  ( ngines  and  tur- 
bines. lM)iU'r>.  lathes.  |)laning.  .shaping  ami  all  kinds  of  machincrk'  for 
workshops.  Turbines  came  from  (iermany  and  Swif/erland.  iirineijMilly 
Hie  former  :  st<am  <ngines  from  the  Cnited  King<lom.  (Jermaiix.  Swo«lrn 
anil  Deinnark  :  lH>ilers.  exeept  wlu-M'  I«k  all_\  maniifa*  tuned,  (mm 
(lirmany  :  lathes,  planing.  Ae..  machinery  equally  fn<m  the  I'nitrtl 
Kingdom,  the  I'nitod  States,  (•erniany  and  Sweden. 

The  Vi<e-ConHul  at  Kkatorinbuig  (I  Tals)  says  amongst  the  list  «ifgof»d« 
formerly  imported  into  tin-  I  ral  districts  from  (Jrrmany  and  Aunlria- 
Hungar>-  (<  hieHy  Ueruiuny)  and  (or  which  there  is  an  opening  for  umilaj- 
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goods  from  the  United  Kingdom,  are  marhinery  of  many  descriptions, 
including  (urbo-gcnerators,  steam  engines  and  locomobiloH,  mining  and 
wood-cutting  machinery;  hardware  and  tools;  electric  lamps,  fittings, 
&c.  ;  glassware  ;  leather  goods  ;  &c.  It  is  essi-ntial  for  British  firms 
to  send  out  their  own  travellers  (British,  if  possible,  witli  a  knowledge  of 
Russian)  and  acquaint  themselves  witli  tlic;  local  demand  as  well  as  th<^ 
local  conditions  of  credit,  at  the  same  time  finding  out  the  ])riccs  for- 
merly paid  to  the  Germans  for  similar  goods.  They  could  open  agencies 
in  conjunction  with  other  British  firms  intending  to  deal  in  other  classes 
of  goods.  Even  recently  attcm))ts  made  l)y  British  (inns  to  do  business 
in  the  Ural  districts  have  been  feeble  in  most  cases.  Catalogues  and 
eorresjjondence  in  l*]nglish  continue  to  airive,  and  samjjles  received  arc 
frequently  of  inferior  (juality,  and  Russian  firms  will  have  nothing  to  do 
with  them.  (German  care  and  attention  in  considering  the  likes  and 
dislikes  of  Russian  customers  have  made  them  fastidious.  In  machinery 
American  firms  are  well  re])resented.  Owing  to  the  restricticms  to  be 
imposed  on  (Germans  in  future,  pjj.,  prohibiting  them  from  occujjying 
))ositions  of  authority,  there  slK)uld  be  a  lack  of  educated  technical 
labour,  as,  for  instance,  mechanical  engineers,  mining  engineers,  elec- 
trical engineers  and  commercial  men,  &c.  Some  slight  knowledge  of 
Russian  would  be  essential. 

Spain. — For  the  construction  and  working  of  an  electric  tramway 
in  Madrid  (Monte  del  Pardo  district)  tlie  Ministerio  do  Foniento  has 
gr'inted  a  (^on(^es.-;ion  to  the  Sociedad  Tranvia  del  Este  do  Madrid 

The  Ministerio  dc  Foinen(,o  lias  gianl(!<l  perniisssoji  to  Don  Justo 
Calcedo  to  utilise,  at  the  rate  of  2,200  gallons  ])ej-  second,  the  water.s  of 
the  river  Ebro  in  the  district  of  Miranda  for  industrial  purposes  and  has 
allocated  land  as  a  site  for  a  power  station. 

Statistics  published  by  the  Union  Eh'ctrica  Espaiiola  show  that  there 
are  50  hydro-electric  works  in  Spain  of  over  800  H.r.  The  ultimate 
aggregate  capi^city  of  these  works  is  intended  to  be  1.008,876  H.P.,  of 
which  2fi6,57ti  H.p.  is  now  in  use.  There  are  21  similar  works  of  froni 
300  H.r.  to  700  h.p.,  the  total  power  of  which  is  10,243  h.p.  all  in  use. 
The  number  of  enterpi'ises  representing  less  than  ."^OO  n.p.  is  39. 


MISCELLANEOUS  NOTES. 


Customs  Duties. — The  follow  ing  are  import  duties  payable  under 
the  Brazilian  Budget  Law  for  191(5  : — 

Carbon  or  metal  filament  electric  lamps,  2  milreis  per  Idlog.  gross 
(about  £6.  17s.  lOd.  per  cent.)  ;  material  for  first  public  installation  of 
light  and  power  (exclusive  of  material  for  private  installations),  articles 
for  improvement  of  harbours,  railways  and  electric  tramways,  analytical 
laboratories  and  refuse  destructors,  when  irapo.rted  on  the  requisition  of 
state  authorities  or  municipalities,  8  per  cent,  ad  val. 

A  decree  was  issued  recently  which  exempts  from  liarbour,  com- 
munal, municipal  or  other  tax  various  articles  upon  importation  into 
Greece,  including  motors  (including  steam,  electric,  petroleum  and  petrol) 
for  driving,  reaping  .or  threshing  machines,  and  means  for  conveying 
motive  power  (including  wire  for  electric  transmission).  The  exemption 
is  to  hold  good  for  four  years  ftom  Jan.  1/14,  1916. 

Electric  Light  Switching  Competition. — We  are  informed  by  Messrs- 
A.  P.  Lund  berg  &  Sons  that  all  past  records  have  been  well  beaten 
in  regard  to  the  number  of  answer-papers  received  in  respect  of  the 
examination  questions  sent  out  by  them  lost  month. 

We  also  understand  that  the  quality  of  the  ]iapers  is  exceptionally 
high  in  all  three  grades.  For  the  first  time  the  ladies  have  entered  the 
field.  There  are  still  the  papers  to  come  in  from  overseas  competitors, 
who  are  naturally  given  a  longer  time  to  compete. 

Enemy  Firms  to  be  Wound  up.— Orders  have  been  made  by  the 
Board  of  Trade  under  the  Trading  with  the  Enemy  (Amendment) 
Act,  1916,  requirhag  the  following  businesses  to  be  wound  up  : — 

Balashol  Belting  Co.  (Ltd.),  Berndorf  Metal  Works,  Bradshaw  As:)halte 
Co.  (Ltd.),  British  Graetzin  Light  (Ltd.),  Calmon  Asbestos  &  Rubber 
Works  (Ltd.),  Electrical  Co.  (Ltd.),  Hanover  Rubber  Co.,  Harburg  & 
Vierma  India  Rubber  Co.  (Ltd.),  Jaeger  Bros..  New  York  Hamburg 
India-rubber  Co.  (Ltd.),  Rhenish  Rubber  &-  Celluloid  Co.  (1908)  (Ltd.). 
an<l  Wurttembergische  Metallwarenfabrik  (Ltd.). 

Enfield  Military  Hospital. — Collections  among  the  staff  and 
emjjioyes  of  the  Edison  k  Swan  United  Electric  Light  Co.,  which  were 
made  by  Miss  F.  Wootton,  reali-sed  suflicient  to  purcha.se  a  piano, 
stool  and  invr,.lid  chair  for  this  hospital. 

On  the  occasion  of  the  ])re.sentation,  which  took  place  on  the  8th  inst., 
a  concert  was  organise<l  by  Mr.  Lishmaiui  (a  member  of  the  company's 
staff),  who  acted  as  treasurer  of  the  fund.  Several  it(>ms  in  an  excellent 
programme  were  contributed  by  em])loyes  of  the  Edison  &  Swan  Co. 
It  is  suggested  that  this  jiractical  demonstration  of  sympathy  for  our 
wounded  soldiers  is  one  worthy  of  emulation. 

Inquest. — Last  week  an  adjourned  inquest  was  held  on  Ivor 
Edward.s,  colliery  labourer,  who  died  on  Feb.  14. 

A  collier  who  was  working  near  deceased  at  Oak  wood  Colliery  said 
deceased  went  towards  the  wires  to  "  knock  up,"  and  a  second  lat^M-  he 
noticed  deceased  holding  on  to  the  wires.  As  witness  appioached  him 
Edwards  fell  to  the  ground  and  witness  picked  him  up  and  called  for  help. 
Artificial  re.spiration  wa-s  tried  witjiout  s,ucce.ss.  It  was  ))art  of  deceased's 
duty  to  "  knock  "  for  the  winding  of  tranjs.     They  pulled  the  wires  by 


one  hand  anrl  knocVed  with  a  knife.     The  ground  on  which  deceased 
stood  was  damp,  but  not  wet. 

Arthuk  Jones,  electrician  at  the  collier}',  explained  that  the  hyBtem 
for  knocking  was  to  brinf^  th<;  two  wircn  together  and  tap  them  with  the 
bla<l(-  of  a  knife.  This  completcrl  the  circuit  and  caused  the  b<,'II  to  ring. 
The  electric-  current  was  al*out .'.  volts.  The  signalling  wires  ran  cIohc  to  a 
))ow(r  cal)le  which  su()plied  the  fan,  and  on  tlx-  day  of  the  a<  i-ident 
witness  found  one  bare  jilace  in  the  cable.  At  one  part  that  cable  was 
only  12  in.  from  the  signalling  wires.  The  cable  was  carrj-inj.'  e!c(  trical 
energy  at  50b  volts.  There  was  a  high  wind,  and  if  the  signalling  wire.« 
got  into  contact  with  the  cable  it  would  electrify  the  wires.  He  la.«t 
examined  the  cabh;  about  four  weeks  ago,  but  he  had  examined  parts  of 
it  peiiodically  since  then. 

Medical  evidence  showed  that  the  valves  of  the  heart  of  deceased 
indicated  previous  heart  disease,  but  the  man  died  from  syncope  from 
electric  shock,  and  the  jurj'  returned  a  verdict  that  deceased  was  acci- 
dentally killed  by  an  electric  shock. 

Military  Tribunal  Cases.— Cn  the  9th  inst.  Mr.  V.  Fumess,  borough 
electrical  engineer,  of  Blackpool,  appealed  for  four  single  men  em- 
plojed  in  his  department. 

It  was  said  the  men  were  indispensable.  There  were  107  men  at  the 
beginning  of  the  war  and  43  had  enlisted.  The  four  were  technical  men 
whom  it  would  be  imjxjssible  to  replace  ;  thc^y  were  sub-heads  of  depart- 
ments. He  was  not  there  on  personal  grouixls,  hut  as  reyjresenting  the 
Corixiration.  If  hi;  could  replace  them  with  married  men  or  men  unfit 
for  service  he  would  do  so.  It  was  beyond  human  endurance  to  expect 
men  to  go  on  week  after  week  doing  two  men's  work.  He  would  not 
keep  any  man  out  of  military-  service  if  his  place  could  be  filled. 

Conditional  exemption  was  granted. 

At  Nelson  on  March  9  the  Tramways  Committee  appealed  in  respect  of 
the  traffic  clerk. 

The  Tramways  Manager  said  the  trams  would  have  to  stop  if  the  man 
went;  it  was  absolutely  impossible  to  go  on  working.  Only  13  were  em- 
ployed by  the  department  onsimilarwork  to  that  they  did  before  th-i  war. 

A  month's  exemption  was  granted. 

Miners'  Electric  Safety  Lamps.— In  a  recent  memorandum  the 
Home  Secretary  calls  the  attention  of  makers  of  miners'  electric 
safety  lamps  to  two  accidents  with  electric  lamps  of  an  approved 
type  which  occurred  in  December  last. 

The  accident  ■  were  due  to  the  ignition  of  celluloid.  While  the  lamps 
were  in  use  underground,  a  quantity  of  dense  smoke  was  evolved  inside 
the  lamp,  and  in  one  case  tuch  pre-sure  was  developed  as  to  bu  st  the 
lamp  open.  In  the  other  case  the  lamp  did  not  burst,  as  it  was  not  tightly 
screwed  up,  and  the  pressure  was  relieved  by  the  gas  escaping.  On 
subsequent  examination  and  experiment  it  appeared  that  the  accidents 
were  due  to  the  loose  spring  terminals  with  which  the  lamps  were  fitted. 
These  had  been  accidentally  bent  over,  and  had  come  into  contact,  with 
the  result  that  the  accumulator  was  short-circuited,  and  the  heat  gen- 
erated was  sufficient  to  decompose  the  celluloid  of  the  accumulator  case. 

In  order  to  prevent  the  occurrence  of  accidents  of  this  kind  in  future, 
the  Home  Secretary  has  decided  to  ])rohibit  the  use  in  approved  miners' 
electric  safety  lamps  of  spring  terminals  liable  to  be  bent  over,  and  a 
general  provision  to  this  effect  will  be  included  in  the  new  Safety  Lamp 
Order  which  will  be  made  shortly.  Any  electric  lamps  at  present  in  use 
which  are  fitted  with  such  terminals  should  accordingly  be  refitted  at 
once  with  rigid  terminals. 

Presentation. — An  interesting  event  took  place  on  the  6th  inst. 
at  the  Woolwich  works  of  Messrs.  Siemens  Bros.  &  Co.  (Ltd.),  the 
occasion  being  the  completion  of  50  years'  service  in  the  employment 
of  the  company  by  Mr.  Robert  Bertram,  of  the  despatching  and 
receiving  department. 

Mr.  Alexander  Siemens,  in  well-expressed  terms,  congratulated  Mr. 
Bertram  on  having  attained  his  jubilee  of  service,  during  which  tune  he 
had  seen  the  business  grow  from  a  very  small  beginniug.  when  abou  50 
persons  comprised  the  whole  staff,  to  the  present  time,  when  the  number 
of  the  employes  is  about  4,000.  He  had  pleasure  in  presenting  lum  with 
an  illuminated  address  and  a  cheque  from  his  colleagues  at  the  works 
as  a  token  of  their  esteem  and  regard,  and  also  a  cheque  on  behalf  of  the 
company  as  a  recognition  of  his  faithful  service  and  the  manner  in  which 
his  duties  had  always  been  performed. 

Mr.  Bertram,  in  a  neat  little  reply,  thanked  the  company  thiough  Mr. 
Siemens  and  also  his  colleagues,  most  of  whom  had  assembled  to  witness 
the  presentation,  foj-  their  gifts  and  the  expression  of  their  goodwill,  and 
referred  to  some  of  his  verV  early  «>xj:erieiiees  v.luui  this  neighbom-hood 
was  still  I'liral. 

Technical  Education  Grants.— In  the  House  of  Commons  on 
Thursday  last.  Sir  P.  Magnus  stated  that  apprehension  was 
entertained  bv  educational  authorities  that  the  grants  for  technical 
schools  were  to  be  reduced,  and  asked  for  a  reassuring  statement 
on  the  subject. 

Ill  reply.  Mr.  J.  H.  Lwis  (Parliamentary  Secretary,  Board  of  Educa- 
tion) said  the  Board  of  p:ducation  were  strongly  convinced  of  the  im- 
portance of  maintaining  the  standard  of  technical  instruction  even  under 
war  conditions,  and  of  developing  that  instruction  to  the  highest  possible 
point  as  soon  as  the  jiressure  of  external  circumstances  was  removed. 
The  total  amount  taken  by  the  I'oaid  in  the  estimates  for  1916-17  out  of 
which  to  ])ay  grants  to  tlie  large  technical  schools  showed  no  reduction 
U])on  the  amount  which  was  being  expended  in  the  curiTiit  financial  year, 
and  those  interested  in  technical  sclmols  might  be  able  to  infer  from 
that  fact  that  they  were  not  fijced  with  any  prosp.ect  of  sweeping  reductions. 
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Trading  With  the  Enemy  After  the  War.— At  the  last  meeting  of 
Birmingham  Corporation  attention  was  called  to  the  resolution 
recently  passed  by  Manchester  City  Council  declaring  that  in  future 
no  trading  relations  should  exist  between  that  civic  body  and 
Germany  and  Austria. 

Manchester  (Council  decided  to  send  a  copy  of  the  resolution  to  even,' 
municipality  in  the  kingdom,  and  certain  local  authorities  have  passed 
similar  resolutions. 

Aid.  Sir  W.  Bowater  said  that  the  Manchester  resolution  had  reached 
1  he  Town  Clerk,  and  was  brought  before  the  General  Purposes  Committee. 
The  Committee  did  not  consider  they  need  be  troultled  at  present  with  a 
question  as  to  whom  they  were  to  deal  witli  after  the  war.  .Some  Councils 
in  the  country  seemed  to  have  plenty  of  time  to  deal  with  abstract 
resolutions  ;  in  Birmingham  they  had  not.  The  General  Purposes  (Com- 
mittee thought  the  position  would  be  best  dealt  with  b\-  ordering  the 
communication  to  lie  on  the  table. 

On  the  other  hand,  .Swansea  and  Xottingham  Corporations  have 
adopted  tlie  resolution. 

War  Relief  Funds.— Tlic  employees  of  the  India  Rubber,  Clutta 
Percha  &  Telegraph  Works  Co.  have,  since  .Sept.,  1914,  been  con- 
tributing to  various  funds  and  the  total  collected  is  now  £1,300. 

Nearly  £700  has  been  sent  to  the  Prince  of  Wales'  Fund,  nearly  £.3;')0 
to  the  British  Red  Cross  Society,  £2(50  to  the  Belgian  Relief  Fund,  and 
lately  they  have  started  to  contribute  tr)  the  Serbian  Relief  i'und  and  the 
Anglo- Russian  Hospital  at  Petrograd. 

Imports. — The  following  are  official  values  of  electrical  machinery, 
material  and  a])paratus  imported  into  this  country  (a)  during 
February,  1910,  and  (/>)  the  aggregate  figures  from  Jan.  1  to  J'Vb.  29, 
with  the  increases  or  decreases  compared  witli  the  corresponding 
periods  of  1915  : — 

Electrical  machinery,  (a)  £85,728  (decrease  £4r),I19),  (h)  £183,2.33 
(decrease  £122,688),  including  generators  and  motors  other  than  for 
aeroplanes,  motor  cars  and  cycles,  (a)  £14,31/5  (increase  £1,298),  (/>) 
£30,()()8  (increase  £1,803),  and  electrical  machinery  uncnumerated, 
(a)  £71,413  (decrease  £40,417),  {h)  £l.'')2,5Hr)  (d.K'rease' £130,491)  ;  tele- 
graph an<l  telephone  cables,  other  than  submarine,  (a)  £8,005  (increase 
£7,075).  (h)  £21,473  (increase  £17,944);  telegraph  and  teleplione  appa- 
ratus, (a)  £8,103  (increase  £5,041),  (b)  £22,852  (increase  £14,906) ;  other 
electrical  wires  and  cables,  rubber  insulated,  (a)  £15,172  (increase 
£13,101),  (h)  £17,896  (increase  £11,547);  with  other  insulations,  {a) 
£528  (decrease  £2,115).  (6)  £1,155  (decrease  £2,631)  ;   carbons,  (n)  £7,950 


(decrease  £97),  (b)  £19,314  (increase  £4,312)  ;  glow  lamps,  (a)  £13,123 
(decrease  £4,413),  (&)  £26,638  (increase  £5,060)  ;  arc  lamps  and  electric 
.searchlights,  (a)  nil  (decrease  £293),  (6)  nil  (decrease  £499) ;  parts 
of  arc  lamps  and  searchlights  (other  than  carbons),  (a)  £4,601  (decrease 
£2,447),  {b}  £11,025  (decrease  £3,683)  ;  primarv  and  secondarv  bat- 
teries, (a)  £18.058  (increase  £5,520),  (6)  £42.703  (increase  £20",828)  ; 
meters  and  measuring  instruments,  (a)  £1,420  (decrease  £355),  (6) 
£6,447  (increase  £2,.381)  ;  switchboards,  («)  £25  (decrease  £939),  (b) 
£248  (decrease  £2,161)  ;  electrical  goods  and  apparatus  unenumcrated, 
(«)  £19,449  (incroa::o  £9,738),  (b)  £45,645  (increase  £21,349).  Total  of 
electrical  goods  and  apparatus  other  than  machinerv  and  uninsulated 
wire,  i'l)  £!»i,494  (increase  £27,316),  (h)  £215,396  (decrease  £89,4.53). 

Exports. — The  exports  of  electrical  machinery,  material,  &c.,  (a) 
during  February,  1916,  and  (b)  from  .Jan.  1  to  Feb.  29,  with  the 
increases  or  decreases  comjiared  with  the  corresponding  periods  of 
1915,  were  as  follows  : — 

Electrical  machinery,   (n)  £101,367   (increase  £15,441),  (6)    £203,980 
(increase  £21,024),  including  railway  and  tramway  motors,  («)  £5,298 
(decrease  £2,587),  (6)  £8,442  (dccrc'ase  £2,032),  other  generators  and 
motors  other  than  aeroplanes,  motor  cars  and  cycles,  (a)  £.53,598  (in- 
crease £10,509),  (b)  £108,236  (increase  £37,845) ;  and  electrical  machinerv 
unenumcrated,    (a)    £42,471    (increase    £7,519),    (b)    £87,302    (decrease 
£14,786);    telegraph  and  telephone  cables,  submarine  (a)  £6,568  (de- 
crease £18,360),  (6)  £2.5,794  (decrease  £49,070) ;   other  than  submarine, 
(^0  £40,308  (increase  £24,029),  (b)  £100.513  (increase  £52,f>48) ;    telp- 
grajih    and    telephone    apparatus,    (a)    £23,4.50    (increase    £11,673),    ib) 
£47,413   (increase  £18.694);    oth^-r  electrical  wires   and  cables,  rubber 
insulated,  la)  £31,8.34  (incr.-ase  £17,734),  (b)  £70..547  (increase  £27.113)  ; 
with  othor  insulation,  (a)  £68,071  (increase  £41,632),  (b)  £113.283  (in- 
crease £49,226)  ;   carlwns,  («)  £537  (d.-crease  £176),  (b)  £1,064  (increai^c 
£()9);    glow  lamps,  {a)  £11,967  (increase  £1,151),  (6)  £23,985  (increase 
£4,681) ;   arc  lamps  and  searchlights,  (a)  £351  (increase  £204),  (b)  £2.309 
(increase  £1,895)  ;    parts  of   are   lamps   and  searchlights  (f)ther  than 
carbons),  (a)  £1,644  (increase  £1,180),  (b)  £2,410  (increase  £702) ;  primarv 
and  se?ondary  batteries,  (a)  £15,674  (increase  £4,470),  {b)  £38.373  (in- 
crease £4,836)  ;  meters  and  measuring  implements,  (a)  £15,511  (increassc 
£6,607),  {b)  £30,052  (increa.se  £4,467) ;  transformers,  (n\  £9,533  (increase 
£7,604),  (b)  £12.620  (increase  £7,769)  ;  switchboard.-,  («)  £7,564  (increase 
£5,284),  (b)  £15,111  (increase  £5,676);    electrical  goods  and  apparatus 
unenumcrated,    (ti)   £59,626    (increase   £21,736),    {b)   £97,097    (incroai^c 
£6,102).     Total  of  electrical  goods  and  apparatus,  other  than  machincr\- 
and  uninsulated   wire,   (n)  £298,038   (increa.se  £124,768),   (b)  £578,571 
Cncroasc  £134,808). 


TENDERS    INVITED. 


Main  Switches,  Fuses,  &c. 

The:  Commissioners  of  H.M.  Works,  &c.,  are  ])re])ared  to 
receive  tenders  for  the  supply  of  Main  .Switches,  Main  Fu.ses, 
.Switch  Fuses  nnd  Fuse  Boiirds  during  one  year  from  April  1, 
1016.  Forms  of  tender,  conditions  of  contract,  &c.,  from  the 
Controller  of  Suj)j)lies,  18,  Queen  Annes  (late,  .S.W..  and 
t^'nder.s  (by  1 1  a.m.  March  24)  to  the  .Secretary,  H.M.  Office  of 
Works,  Storey's  (Jate,  London.  S.\\'.     See  an  itdverlisement. 

Electrical  and  General  Stores 

Kensin(;ton  (London)  Board  of  rimirdiaiis  invite  tenders  for 
the  Hupj)ly  of  Electric  Lamj)s,  Electric  and  lOngineei-s. 
Fittings,  &c. ,  to  their  Infirmary  at  Miirloes-road,  Kensington, 
for  a  j)eriod  of  six  months  from  April  1.  Forms  of  tender,  &c., 
may  be  obtained  up  to  March  8th  from  the  Clerk  to  the 
Jioard.  Mr.  W.  P..  Stei)hens,  Marloes-road,  Kensington.  W. 

DlNDEK  Corporation  refjuire  teiulers  by  9  a.m.  March  29  for 
12  numths'  supply  of  Meters  ami  Electrical  and  (Jeneral  .Stores. 
Specilications,  iVc,  from  (he  I'.lectricity  Department,  Dudhopc 
Crescent  road.  Dundee. 

Warrinoton  (Juardians  recpiire  tenders  by  .'>  jt.m.  March  21 
for  12  months"  supply  of  Klectrical  Goods.  Forms  of  tender 
from  the  Clerk,  l^ewsey-cliambers,  Warrington. 

Westminstkr  (luardians  recpiire  lenilerH  by  noon  Marcli  22 
for  six  months'  snpi)ly  of  Electric   Lain|s  and    l''ittings.   Engi 
neers'  Sundries.  &c.     Forms  of  tender  from  the  Clerk,  l'rin(  es 
row,  liuckingham  Palace-road.  London.  .S.W. 

Tenders  are  n>(piired  by  March  23  for  six  nnmths'  supply  of 
Electrical  Sundries  to  the  Welsh  Metropolitan  War  Hospital. 
WiiiTniURCH,  Cardiff.      Forms  of  tender  from  the  Clerk. 

Tenders  are  recpiired  by  March  25  for  12  months'  s\ipply  of 
Electric  Fittings  anil  Materials  to  the  t;^Hyling^vell  \\  ar  Hos- 
l)itc.l.  CHiniEsTER.     Forma  of  tender,  &e..  from  the  Clerk. 

Dt'NnAi.K  I'rban  Council  re(piire  tenders  by  4  p.m.  Manh  21 
for  12  months'  supply  of  Cables  and  \\iiTs.  Incandescent  I>.inips. 
Meters.  Ace.      Forms  of  lender  from  Engineer  mid  Munag«*r. 


Turbo-Alternator. 

The  New  .South  W.\les  Goverkment  Railways  and  Tram- 
ways Department  invite  tenders  for  the  supph'  and  erection  of 
a  2,500  kw.  Turbo-Alternator  for  the  Zarra-street  (Newcastle, 
N.S.W.)  power  house.  .Specification  (Xo.  470)  from  the  Elec- 
trical Engineer,  N.S.W.  Ciovemment  Railways  and  Tramways, 
01,  Hunter-street,  .Sydney.  Tenders  to  Chief  Commissioner  for 
Railways  and  Tramwaj's,  Phillip-street,  Sydney,  by  noon  Maj-  3. 

Switchgear. 

Manche-ster  Electricity  Committee  require  tenders  by 
10  a.m.  March  22  for  6,600  volts  three-])hase  switchgear  for 
Stuart-street  station.  Specifications.  &c..  from  Mr.  F.  E. 
Hughes,  Town  Hall.  Manchester. 

Varnish  Impregnating  Apparatus  and  Storage  Battery.     . 

The  N'ictorian  Hailway  Commissioners.  Spencer-street, 
Melbouriu',  reiiuiro  tenders  by  11  a.m.  A])ril  19  for  the  .supjJy 
and  erection  of  a  Complete  Plant  for  Impregnating  Electrior-I 
.\ppari',tus  with  Insulating  W.rnishes  and  Solid  ComjK>un<l» 
(Contract  No.  29,678.);  also  a  l.(KK)  AmiK-re-hour  Storag<« 
Bj\ttery  (Cimtract  No.  29,74.'l).  .Specifications,  fonns  of  tender. 
Ac,  from  (be  odit'es  of  the  Commissioners. 

Electric  Generators,  Gas  Producer  Plant,  &.c. 

Wancami  (N.Z.)  Borough  Council  require  tenders  by  n<x>n 
.May  9  for  the  su])])ly  and  erection  of  Additional  Pl.int  at  fl-  n 
tramway  |H)wer  hou.se.  including  Pressure-ty})e  Gas  Pnxlu' <  i 
Plant.  (Jas  Engine.  Electric  (Generator  and  Switchgear.  Sjieei- 
lication.  i^c.  from  the  Town  Clerk. 

Train  Lighting  Cells. 

'I'li(>  Soi  TH  .African  Railways  and  Harbovrs  Administra- 
tion re(|uire  tenders  by  noon  March  20  for  the  supjily  of  5.1<M"» 
Train  Lighting  Cells,  in  accordance  with  a  drawing.  co})ies  of 
which  may  be  obtained  from  the  Railway  .Stores.  Cajie  Town. 
Port  Elizalwth.  East  Ixmdon.  Durban  and  fJenniston.  Siieri- 
tication  may  be  obtained  from  the  .Secretary  to  the  Teniler  Board, 
South  African  Railwa_\-s  Headqiiarters  Office,  Johannesburg. 
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TENDERS  RECEIVED  AND  ACCEPTED. 


Sheffiklu. — The  following  tenders  have  been  accejited  by  the 
Electric  Supply  Committee  : — 

C.  A.  Parsons  &  Co.,  turbo-alternator,  £37,625;  Stirling  Boiler  Co., 
three  boilers  and  accessories,  £34,400  ;  E.  Taylor  (Ltd.),  extending 
condensing  water  service,  &c.,  at  Neepsend,  £3,5(50  ;  A.  RoyroUe  &  Co., 
six-panel  ironclad  h.t.  two-phase  switchboard,  £64(>. 

•  Bexhill. — -The  following  tenders  have  been  accepted  by  the 
Council : — 

Sturtcvant  Engineering  Ca,  fan  housing,  £155 ;  Messrs.  G.  &  J.  Weir 
(Ltd.),  pump,  £82. 

Wolverhampton. — The  Electricity  Committee  recommends  the 
acceptance  of  the  tender  of  Bruce  Peebles  &  Co.  for  the  supply  of  a 
750  kw.  rotary  converter. 

Sheffield.- — The  following  tenders  have  been  accepted  : — 
A.  Reyrollc  &  Co.,  20  panels  of  throc-pha.sc  e.h.t.  sub-station  switch- 
gear,  £4^426 ;    Thos.  A.  Ashton,  David  Ashton  &  Co.,  J.  Chapman  and 
Morgan  Crucible  Co.,  electrical  fittings. 

Glasgow. ^The  Corporation  have  accepted  the  following  tenders 
for  the  tramways  department : — 

J.  Stewart  &  Co.,  galvanised  steel  wire  ;  St.  Helens  Cable  &  Rubber  Co., 
91/18  cab-tj're  cable;  British  Insulated  &  Helsby  Cables,  three-core 
cables,  ozone-proof  cable  and  asbestos-covered  wire. 


Derby. — The  Corporation  have  accepted  the  tender  of  Edii>fjn 
Accumulators,  Ltd.,  for  8uj)ply  of  two  electric  omnibuses  at  £2,26fj. 

Swansea. — The  Corporation  is  recommended  to  accept  the  tenders 
of  J.  W.  Law  (at  £5(50)  for  wiring  the  Brynmill  and  CVmbwrla  Schools. 
Three  tenders  were  received. 

Battersea  (London).— The  Electricity  Committee  recommends 
acceptance  of  the  following  tenders  for  annual  supplies  :— 

British  Insulated  &  Hel.sby  Cables,  consumers'  fuse  boxes ;  Reason 
Mfg.  Co.  and  Bastian  Meter  Co.,  electrolytic  meters;  Chamberlain  4 
Hookham  and  Fcrranti  (Ltd.),  mercury  meters;  Callenders  Cable  Co., 
troughing,  condaits,  &(;.  ;  Dussek  &  Co.,  bo.x  compound  ;  Prj'ke  & 
Palmer,  engine  room  stores,  ironmongery,  &c.  ;  Price's  Co.,  oils  (ex- 
cepting turbine  oils). 

The  committee  does  not  propose  to  enter  into  contracts  at  present 
for  hojse  service  boxes,  &c.,  and  watt-hour  meters. 

Hammersmith  (London). — The  Electricity  Committee  recom- 
mends the  acceptance  of  the  following  tenders  for  annual  supplies  : — 

W.  Lucy  &  Co.,  bo.x  frames,  covers,  &c.,  approximate  amount  ba.sed 
on  annual  quantities,  £445.  L3s.  3d.  (four  tenders  received)  ;  Baxter  & 
Caunter,  electrical  accessories,  £28.  Us.  od.  (three  tenders);  General 
Electric  Co.,  insulated  wires,  £174.  17s.  (11  tenders);  IJu.s.sek  Bitumen 
Co.,  insulating  box  filling  compound,  17s.  per  cwt.  (eight  tenders)  ; 
J.  E.  &  S.  Spencer,  tubes  and  fittings,  47^  per  cent,  discount  for  steam 
tubes,  52|  per  cent,  for  fittings  and  47|  per  cent,  for  flanges  (two  tenders) ; 
Middleton  Bros.,  steam  packing  and  jointing  materials,  £l.x  1.5*;.  9d. 
(three  tenders) ;  Jas.Gibb  &  Co.,  stores,  tools  and  implements,  £18.  0.s.  2d., 
and  ironmongery,  £28.  3s.  (two  tenders) ;  Albion  Clay  Co.,  fire  bricks,  &c., 
£57.  Is.  6d.  (part  of  items  only)  (two  tenders). 


FINANCIAL    MATTERS. 


COMPANIES'  MEETINGS  AND  REPORTS. 

Charing  Cross,  West  End  &  City  Electricity  Supply  Co.  (Ltd.) 

The  annual  ordinary  general  meeting  was  held  on  March  9,  Mr.  William 
Ebancis  Fladgate,  M.V.O.,  presiding. 

The  SECRETARY  (Mr.  Cecil  G.  Stancsby,  F.C.I.S.)  read  the  notice 
convening  the  meeting  and  the  auditors'  reports. 

The  CHAIRMAN  :  Gentlemen,  I  think  that  the  result  of  the  accounts, 
both  in  the  West  End  and  in  the  City,  may  be  said  to  be  a  very  favourable 
One  in  a  difficult  yeai'.  The  accounts  submitted  for  1914  dealt  with  only 
five  months  of  this  terrible  war,  which  has  now  for  nearly  18  months 
been  devastating  Europe,  and  alihough  the  period  for  which  the  war 
lasted  in  1914  was  only  five  months  the  result  uiiou  our  West  End  busi- 
ness was  a  reduction  in  net  profit  of  nearly  £12,000.  The  result  last 
year,  when  the  war  proceeded  throughout  the  12  months,  we  did  not 
expect  to  be  better — in  fact,  we  feared  it  might  be  much  worse — but 
I  am  glad  to  say  that  the  total  result  for  last  year  as  against  the  preceding 
year  of  1914,  is  a  further  drop  in  the  net  profit  of  only  £3,000,  making  a 
total  reduction,  as  against  the  pre-war  year  of  1913  of  some  £15,000. 
Fortunately  the  reserves  which  we  had  thought  it  prudent  to  set  up  in 
earlier  years  enabled  us  last  year  and  this  year  to  meet  this  decreased 
revenue.  When  I  addressed  you  a  year  ago  I  pointed  out  that  we 
carried  forward  on  revenue  account  £18,000.  and  we  brought  forward 
into  the  last  current  year  the  same  amount,  and  that  on  general  reserve 
account  we  had  £7,000,  which  we  proposed,  if  necessary,  to  fall  back 
upon  in  aid  of  our  profits  for  1915.  Well,  gentlemen,  we  have  decided 
to  recommend  the  payment  of  a  dividend  of  5  per  cent.,  and  to  enable 
us  to  do  this  we  had  to  have  recourse  to  that  dividend  reserve  account, 
which  was  set  up  for  the  express  purpose  of  meeting  such  a  contingency, 
to  the  extent  of  some  £6,000.  The  account  is  an  income  account, 
and  it  was  set  up  for  the  express  ])urpose  of  meeting  any  deficiency 
on  one  year's  income  out  of  what  was  put  by  from  a  preceding  series  of 
years,  and  I  think  we  are  the  more  justified  in  dealing  with  that  sum 
in  that  way  when  we  look  to  the  very  small  amount  of  change  of  owner- 
ship that  there  has  been  in  our  securities.  The  transfer  fees  and  sundry 
receipts  for  1915  amount  to  on'y  £193,  against  £506  for  1914,  showing 
what  a  very  small  amount  of  business  has  been  done  in  dealing  with 
your  securities.  Taking  very  briefly  the  results  in  the  West  End.  the 
net  earnings  for  the  year  amounted  to  £68,895,  and  interest  amoimts 
to  £2,977,  which  makes  a  total  of  £71,912  without  reference  to  the  carry 
forward  of  £18,000  from  last  year.  This  sum  of  £71,912  enables  us  to 
pay  our  debenture  stock  interest  of  £17,829,  our  preference  share  divi- 
dend of  £18,000,  to  set  apart  for  depreciation  fund  £22,000,  being  the 
amount  which  some  few  years  ago  we  decided  was  a  sufficient  amount 
to  make  for  depreciation  in  the  West  End,  and  having  made  these 
payments  and  set  aside  that  depreciation  it  leaves  us  £14,083  on  account 
of  our  dividend.  Now,  our  dividend  at  the  rate  of  5  per  cent,  requires 
£20,000,  and,  therefore,  we  have,  as  I  have  already  mentioned,  recom- 
mended to  you  to  transfer  from  general  reserve  income  account  the  sum 
of  £6,000  to  enable  us  to  pay  a  dividend  at  the  rate  of  5  per  cent.     We 


are  then  able  to  cany  forward  to  the  current  year  the  £18,000  untouched, 
leaving  us  with  a  sum  of  £1,140  still  at  reserve  income  account  for  next 
year.  The  result  of  putting  £22,000  to  depreciation  is  that  in  the  West 
End  we  have  now  some  £171,000  standing  to  the  credit  of  that  account. 
I  do  not  propose  to  trouble  you  with  any  comment  on  the  figures, 
but  wo  have  considered  it  our  duty  to  our  employes  to  give  £1,233  for 
war  allowances  for  the  benefit  of  the  dependents  of  those  of  our  employes 
who  are  serving  in  His  Majesty's  Forces.  There  is  also  a  sum 
of  £770  for  professional  charges  which  you  may  think  somewhat  large, 
but  it  is,  in  effect,  the  costs  of  the  attempted  amalgamation  of  the 
companies  which  was  being  carefully  considered  by  your  Board,  in  con- 
nection with  the  Boards  of  the  other  companies,  prior  to  the  outbreak 
of  the  war.  I  now  pass  to  tlie  City  undertaking,  and  here,  again,  the 
result  may,  I  think,  be  considered  satisfactory.  The  war  has  affected 
the  net  receipts  of  1914  by  about  £2,500,  and  that  has  been  increased 
during  the  last  year  by  some  £3,000,  but  the  amount  which  we  have  taken 
from  the  City  undertaking  enables  us  to  pay,  as  has  been  our  custom,  the 
interest  on  the  debenture  stock,  the  dividend  on  our  preference  shares, 
and  to  cany  forward  £15,300  to  the  general  reserve  in  respect  of  the  City 
undertaking,  which  now  amounts  to  over  £86,000.  At  the  same  time,  we 
carry  forward  the  £18,000  which  we  brought  in  from  last  year.  In  the 
accounts  for  the  City  undertaking  there  is  also  a  considerable  amount  in 
respect  of  allowances  for  the  'lependents  of  our  employes,  viz.,  £1,400, 
which,  cf  course,  is  a  very  considerable  sum  out  of  our  income.  That  is 
briefly  the  result  of  our  working  for  the  year,  and  I  think  it  is  a  good  one. 
In  saying  so  I  should  like  to  express  the  appreciation  which  this  Uoard 
feels  for  the  work  that  has  been  done  by  our  chief  engineer,  Mr.  Kingston. 
When  I  tell  you  that  the  average  price  of  coal  increased  between  the 
preceding  year  and  last  year  by  no  less  than  50  per  cent,  you  will  at  once 
realise  that  it  has  required  management  and  care  to  enable  us  to  arrive 
at  the  result  put  before  you  to-day.  I  should  not  like  to  forget  to 
mention  that,  of  our  employes,  88  are  serving*  with  the  Colours.  I  have 
to  tell  you  with  regret  that  three  of  them  have  been  killed,  one  has  been 
missing  for  many  months  and  we  fear  he  has  met  a  similar  fate,  and  another 
has  died  of  wounds  since  his  return  to  this  country.  As  to  what  the 
future  is  to  be,  none  of  us  can  for  one  moment  foretell.  Personally,  I 
hope  that  the  war  may  not  last  for  any  great  period  longer,  but  I  hope 
even  more  strojigly  that  it  will  not  be  concluded  without  our  arriving 
at  a  lastuig  and  definite  peace.  With  regard  to  the  position  c  f 
your  Company,  we  look  upon  it  with  the  greatest  confidence.  It  has. 
of  course,  been  impossible  during  this  trj'ing  time  to  attempt  in  any  way 
the  amalgamation  of  this  Company  and  the  other  companies,  or  to 
carry  on  further  negotiations  with  the  L.C.C.,  but  that  is  a  matter  which 
your  Directors  will  again  consider  when  the  period  of  war  is  over.  I 
should  like  also  to  refer  to  the  fact  that  during  this  year  we  have  lost  the 
services  of  our  late  secretaiy,  ilr.  Scale.  He  had  been  with  us  for  very 
many  years — I  think,  with  the  exception  of  myself,  he  is  the  oldest 
person  attached  to  this  Company — but  for  some  time  his  health  has  not 
been  ver\'  satisfacton,%  and  it  was,  therefore,  arranged  between  him  and 
the  Board  that,  having  regard  to  that  fact,  it  would  be  better  for  him  to 
retire  from  active  work  which  he  had  done,  and  we  have  given  him  a 
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pension,  which  we  think  he  deserves  and  has  fulfy  earned.  Wc  have 
filled  his  place  out  of  our  own  staff  In'  apiJointing  Mr.  Staneshy  as  seerc- 
tary,  and  1  .should  like  to  express  the  veiy  sati.sfaetorj'  feeling  which  we 
have  of  the  way  in  which  he  ha.s  hitherto  performed  the  duties  which  he 
has  been  called  upoh  to  carry-  (jut.  I  should  also  like  to  refer  in  terms  of 
gratification  ^md  approval  to  the  general  work  of  the  .staff,  which  has 
been  exceedingly  heavy  and  difficult,  consequent  upon  the  number  of 
our  men  who  have  been  taken  away  from  us  for  the  .sake  of  the  country'. 
I  beg  to  move  that  the  report  and  accounts  for  the  year  1915  be  adopted. 

Mr.  JOHN  M.  GATTI  (Managing  Director)  seconded  the  resolution, 
which  was  carried  unanimously,  and  the  dividends  recommended  in  the 
rej)ort  were  then  agreed  to. 

Mr.  W.  F.  Fladgate  and  Mr.  R.  Chadwick,  the  retiring  directors  were 
unanimously  re-elected,  and  .Messrs.  ('.  R.  Johnson  &  Sons,  the  retiring 
auditors,  wer*?  also  re-appointed,  a  vote  of  thank.s  to  the  Chairman  and 
JJircctors  terminating  the  proceedings. 


ABERDEEN  SUBURBAN  TRAMWAYS  'LTD.)-  At  the  recent  meeting 
Mr.  Jas.  S-ilar  {v/ho  jjn  sided)  stat(<l  thai  the  jirofit  earned  for  the  half- 
year  am(jiintcd  to  £l.-t:38,andhe  thought  that  the  res  lit  was  very  satis- 
factory. Referring  to  the  negotiations  Ixtwren  the  directors  and  the 
Coiporation  with  reference  to  the  ])iiriha.s"  of  the  company's  undertaking, 
he  said  that  the  CoiTioration  then  took  the  advice  of  .Mr.  J)alrymple,  of 
Ohi^gow,  and  he  ?iiider.stood  that  .VTr.  Dalrymple  had  advis'<l  that  the 
value  wa;;  ;iot  far  short  <xf  the  ])rice  asked  by  the  rlireetors.  The  Corpora- 
tion hn'l  (!"<id(d  to  take  nofirthei-  action  in  the  matter  during  the  war. 

BRITISH  ELECT RIC  TRANSFORMER  CO.  (LTD.;— The  accounts  for 
]!)I5  show,after  paying  all  manufacturing  co.sts  and  e.xpens-es  of  admini 
stration,  a  net  profit  (<f  £21,094.  los.  8d.,  and,  with  amount  l)rought 
forward  (£3,477.  lis.  2d.),  the  total  available  is  £24,572.  (is.  l(Jd.  The 
Board  recommend  that  £7,500  be  placed  to  reserve  and  £1,500  to  depre- 
ciation reserve,  that  a  dividend  of  6  per  cent,  for  the  j'ear  1915  be  paid 
on  the  ])reference  shares,  and  a  dividend  of  7J  jK'r  cent,  on  the  ordinary 
shares  {'.i  ])er  (;ent.  of  which  was  paid  as  an  interim  dividend  in  Se])temb(  r 
last),  that  e.xtra  remuneration  of  £837  be  paid  to  the  directors,  and  that 
£4,(J04.  4s.  4d.  l)e  carried  forward. 

BRITISH  L.  M.  ERICSSON  MFG.  CO.  (LTD.)— At  the  recent  meeting 
the  chaiiriian  (Mr.  \V.  .M.  Crowe)  said  that  they  had  entered  on  th(^ 
manufacture  of  magnetos  and  other  motor  accessories.  The  company  was 
fortunate  in  being  able  to  serve  the  country  by  taking  up  this  line  of 
manufacture,  for  which  its  factory  was  well  suited.  The  past  year  was 
one  of  steadily  increasing  difficulties  for  most  ela.sses  of  manufacturers, 
because  of  the  growing  scarcity  of  labour  and  of  the  general  increa.st?  in 
cost  in  all  directions.  It  was  extremely  gratifying,  therefore,  that  the 
new  fielfis  of  business  that  the  directors  had  cultivated  had  yielded  \ery 
satisfactory  results,  and  that  the  profits  of  1915  were  an  advance  on  the 
year  before.  The  outbreak  of  war  i)ut  a  slop  to  telephone  dev<'loi)ment. 
on  which  the  business  of  the  company  mainly  dejjended,  and  sliareli(»ldcrs 
would  recognise  that  it  was  to  the  energy  and  ent<rj)ri.se  of  the  manage- 
ment that  the  favourabk-  result  of  the  past  12  months"  working  was  due. 
The  trailing  profit  of  £42,208  was  nearly  £7.000  more  than  in  1914.  but 
the  income  from  inl<'rest  was  much  lower.  Net  ])rofit.  after  jtaying 
debenture-  interest  and  ])roviding  £.11,882  for  depreeiatiem.  wa.s  £22,593. 
Dividenrl  on  the  ordinary  sharis  at  rate-  of  8  ])er  cent,  per  annum  was 
agaia  recommended,  and  £9.(100  was  adde  I  to  the  reserve.  Crmsirlcrable 
ex[tendilnie  ha  I  been  iiKurred  on  the  premi.'^'s  anfl  plant  at  l^e(>ston.  and 
the  book  value  of  tho.se  assets,  after  dediu  ting  sum.-  prcpvided  for  deprei  ia- 
tion,  was  £7.000  greater. 

CITY  OF  LONDON  ELECTRIC  LIGHTING  CO.  (LTD.)  The  total  (  apital 
expenditure  ii|>  tu  |)i,.  :;|.  I'.ill.  u.^  i:2.tlJ2..SI2.  Ids.  .">d..  and  the 
<'\pciiililuri'  during  1915  on  additions,  extensions  and  replacements  was 
£2."..95|.  12s.  lid.  The  amoimt  written  olT  prior  to  Dec.  31.  1914.  was 
t5HK.I93.  Jtts.  4d.  (from  reserve  formed  from  revenue.  Ae..  £579.793. 19s.4d. 
and  from  revenue  din  <  t  tH.40(l).  and  the  further  amount  written  oil  in 
respecl  of  buildings,  plant  and  other  works  dismantled  durintr  1915  was 
£3(1, 73H.  ls.5d..  imiking  net  expenditure  at  Dee. 31. 1915.  t:2.(r29.s;tl .  I9s.7d.. 
or  a  net  detlu(  lion  during  the  year  of  £4.7HO.  1  Is.  tid.  W  itii  the  amoiuit 
proposed  t»i  be  carried  forward  to  19IH  (£1H.1)23.  14s.  fid.)  the  total  of  the 
reserve  funds  is  £287. H53.  7».  5d.  The  annual  jirofit  has  nntiirally  In-en 
prejudicerl  by  the  enforced  reduction  of  lighting  and  by  the  ini'n-ased 
cost'of  coal  and  of  all  other  items  of  pnxluction.  The  revenue  fur  the 
year  was  t3((!t,(l.'iO.  (s.  2d.,  and  with  interest  on  investments  and  di'* 
<ounts.  ("t.  .  (t2.7(i9.  7m,  (id),  the  total  n-ceipts  were  £3II.Hl<.».  lis.  Sd. 
Deducting  expenses  of  generation  and  distribution  (£«2..">tl4.  19s.  Idd.). 
n-pairs  an'l  nunntenanee  of  buildings,  maehinory.  Ac.  (£9,237.  lis.  lOd.). 
Htreet  lighting  expen.sea  other  than  snpitly  of  eloetrieity  £3.481.  Is.  Id., 
and  rent,  rates.  taxe«,  management  expen.ses  and  special  charges 
(£t>5.S3(i.  Os.  3il.).  thi-  Imlaiue  is  £1.50.759.  iHs.  8d  .  and  with  b.ilan<e 
brijUKhl  forward  (l'23.372.  -t.^.  9d  )  the  total  available  revenue  ir 
£174.132.  3s  5fl.  Out  of  this  sum  the  follnwing  amount*  have  Iwen 
distributed  or  (troviiled  for:  Interest  cm  loan  from  bankers,  consumers" 
d<'i)(mits.  .tc.  (£3,fi97.  S«.  lid.),  interest  <m  first  «n<l  second  deUnture 
stock  for  year  (£2!».<t33.  tifi.  Sil.).  interest  t ran  '  1. 

pn-mnnn    redemption   nei ount    (11.584.    9s.    :i.  n 

aecouii).  inteivMi  and  apprn|Miatiiin  0.298.  Is.  I  Id  K  <  imt ntuitions  to 
einpjoyees  provident  funds  and  tmtler  .National  In.^uram  e  A<  t 
(£1.7Hi.  \a.  \0h),  and  amount  lransferi»'d  t«i  rewrve  aoeount  (l.'itl.iHMh. 
Iprviuu  available  £87,709.  I  Ik.  lOd.  The  diifetors  now  rerommrnd  that 
ih<»  followinK  dividends  for  the  vi'nr  1915  be  rteeUred.  log*:  tax  :  On  the 
pn'fer»<n.^  shans   12s.   por  shni-e.   l>oiiig  «t  full  rat«"  of  «  per  e^nt.  per 


annum,  and  on  the  ordinary  shares  168.  per  share,  being  at  rate  of  8  per 
cent.  i»er  annum  (against  a  distribution  of  9  per  cent,  for  1914).  On 
account  of  the.se  dividends  6s.  per  share  on  the  preference  and  ordinar5' 
shares  (less  tax)  was  distributed  in  Septemlxr  last,  and  there  remain  to 
be  distributed  Hs.  yier  share  on  the  preference  and  10s.  per  share  on  tlie 
ordinary  shares,  leaving   a  balance  to   be   carried  forward  of   £18,023. 

The  gross  revenue  from  all  sources  showed  a  decrease  of  £5,735  and 
the  net  revenue  a  decrca.sc  of  £13,705.  compared  with  1914.  The  average 
jjrice  per  unit  obtained  for  private  supply  was  2-27d.  per  unit  (against 
2-20d.  in  1914  and  2-33d.  in  1913).  Tliere  were  14,720  private  con- 
sumers (against  15,090  in  1914),  a  decrea.se  of  370,  and  the  number  of 
kilowatts  connected  (including  power  and  heating)  was  4ti,161  (compared 
with  45,.522),  an  increase  of  t)29.  The  reductiem  in  the  number  of  cus- 
tomers is  attributed  to  the  war.  and  was  caused  by  the  suspension  of 
many  businesses,  notably  stockbrokeis  and  foreign  im])orting  agents. 
34,()43.297  units  were  generated  (against  3l?.90(i,9(>3)  and  units  sold  were 
29,479,079  (against  29,182,165).  The  maximum  sui»i)h'  demanded 
was  17,424  kw.  (against  19,739  kw.).  Total  units  .'<old  showed  an 
increa.se  of  29(>,914  over  1914.  notwithstanding  that  the  consumption  for 
lighting  ])uq)oscs  was  more  than  a  million  units  les.s.  I'nit.s  sold  for 
]M)wcr  and  heating  continued  to  show  a  steady  incrca.se,  the  total  units 
sold  for  these  puqjoses  Ix-ing  15,220,213  (power  12,375,577  and  heating 
2,844,636)  =53  per  cent,  of  the  total  units  sold  for  ])rivato  supply.  A 
considerable  (|uantity  of  power  is  now  being  su])]>lied  to  munition  fac- 
tories. The  engineer  to  the  Cf)ii)oration  of  London  has  certified  the 
completion  of  the  new  system  of  street  lighting  as  at  Oct.  1.  191.5.  I(i4 
mendx'rs  of  the  company  s  statT  have  joined  H.M.  Ff>rces  :  four  of  these 
have  been  kille<l  and  nine  wounded.  Liberal  allowames  have  been  ma<lc 
to  all  who  have  joined. 

COUNTY  OF  LONDON  ELECTRIC  SUPPLY  CO.  (LTD.)— At  the  meeting 
on  Monday  Mr.  H.  B.  Ren  wick  (managing  director)  presided,  and  in 
moving  the  adoption  of  the  report  said  the  gro.ss  receipts  had  grown  from 
£274.080  to  £298,269,  an  increase  of  £24.189.  but  the  costs  and  expenses 
had  increased  by  £28,592,  with  the  result  that  the  sum  carried  to  net 
revenue  account  was  £159,639,  against  £164.043  for  1914.  The  increased 
costs  would  be  found  in  the  items  for  coal  and  other  fuel,  salaries  and 
wages,  and  rates  and  taxes  and  insurance.  A  dividend  wa.s  recommended 
on  the  ordinaiy  shares  of  7  ])er  cent,  for  the  year,  being  the  .Siime  a.-;  in 
1914.  and  £14,499  would  be  carried  forward,  against  £12,471.  Had  it 
not  ])een  for  war  burdens  the  coin])any  would  have  had  a  reconl  year  in 
all  re.speet.s.  The  great  increase  in  working  expcn.ses  had  lx*en  in  respect 
of  coal,  the  average  ])rice  of  which  was  about  50  ])er  cent,  above  1914 
inice.s.  Their  normal  su])i)lies  of  coal  were  seaborne,  and  the  cost  of 
f'-cightage  alone  was  now  more  than  the cost  in  ]>re-war  times  of  the  coal 
itself  delivered  into  the  bunkers.  The  coal  (picstion  was  still  a  niatt<T 
for  serious  concern,  not  only  from  the  point  of  view  of  price,  but  al.«o  in 
regaril  to  the  difficulty  in  maintaining  pro]iei-  stocks  of  coal.  It  was  time 
some  ])ublie  action  was  taken  to  deal  with  the  matter  on  linos  similar  U> 
the  recent  Act  determining  the  maximum  jirice  of  coal  at  the  pits  mouth 
or  by  constituting  a  lioard  of  Control  similar  in  dtities  to  the  Railway 
Kxecutive  Committee  now  doing  sueh  good  work  in  regtdating  the  traffic 
of  the  British  railways.  In  order  partially  to  recoup  the  company  ffir 
those  additional  expenses,  the  charges  for  supjdy  to  the  company's 
consumers  had  been  incrcascnl  by  10  per  cent,  during  the  year.  Of  the 
cai>ital  expenditure  during  the  yc>ar  of  £59.10.5.  a  snim  of  £^11.745  had  lx»en 
expended  on  mains,  which  inchided  the  expenditure  ne<es.'sarv  to  give 
sujudy  in  bulk  to  the  districts  of  Sutton,  Carshalton.  Wallington  and 
('beam,  and  also  in  the  district  under  the  Romfonl  order.  During  the 
year  apj)lications  had  been  n'cei%"ed  for  5.3t)0  kw..  against  5,2(!6  kw.  in 
1911  and  4.137  kw.  in  1913.  The  imit«  sold  were  .3t»..5<>2.045,  an  increase 
of  2. .549, 309.  and  i\\c  nnml>er  c>f  consumers  had  incn-a.sed  fix»ni  24.212 
to  25,913.  They  had  also  .-iecun'd  tbning  the  year  two  long-term  eon- 
tracts  for  sup)ily  in  bulk,  one  with  the  South  Metropolitan  Electric 
Tramways  it  Lighting  Co.,  in  res))ect  of  their  Sutton  distrid.-;.  and  the 
other  with  a  company  in  res|>ect  of  the  districts  of  Manstead.  Chipstc-ad 
and  \\  alton-on-the  Hill.  Supply  had  alrc\»cly  Ikhh  c-ommeneed  in  the 
Sutton  districts,  but  in  the  oth«T  distrie-ts  operations  would  pnilmbly  Ix' 
deferred  until  after  the  war.  Those  contracts  had  a  significance  and 
importance  far  In-yond  their  revenue'-]»roducing  value,  seeing  that  the-y 
(  arried  nu\tters  a  ste])  further  in  the  dirc^ction  of  imification  of  sup]dy  and 
were-  in  keeping  with  the  eomiianys  policy  of  "  linkingup  "  and  een 
tralisation.  The  generating  station  at  Sutton  wa.s  Ix-ing  scrapped,  and 
the  necessity  was  avoided  of  erecting  a  station  for  the-  lianstc-ad  distrie  t. 
They  had  commenced  sn]iply  in  Homfonl  under  their  BomfonI  and  Dis- 
trict Kleitric  Lighting  Order  (1913).  a  ste)*  which  again  advane«Ml  the 
i'on»)iany's  policy  in  the  direction  of  concentrating  supplies.  The  com- 
pany aiul  its  associated  eeun]»anic"s  had  303  n>en  on  active  wrvic-e,  of 
which  numl>er  theCounty  of  London  Co.  had  contributed  201. 

LONDON  ft  SUBURBAN  TRACTION  CO.  (LTD  )  The  rtnTniie  for  l!ll5. 
consisting  almost  entirely  of  dividend^^  and  interest  rrcieiTable  from  the 
s.ibsidi,.rj"  companies,  amounted  to  £122.429.  12r.  5d..  con^parrd  with 
£llS..57n.  lis.  2d.  for  1014.  Afterdediicting  all  e\-pens-'s.  including 
deb(  iitarr  and   loan  int<  r<  st.  and  providing  for  s 

upon   the    5  ^ii-r  cent,   dcbenftin-   stock,   there   i 

making;,  with  £2.88t>.  6s.  .3d.  brought  forward,  a  total  of  t>3.ti4l.  Is.  .Sd. 
Out  of  this  balinee  then'  has  already  Wen  paid  the-  ftdl  elividend  ujxm  the 
!^  |«'r  cent,  eunnilativeprefen-nce  shares,  leaving  £3,483  to  carry  fc7r\««rd. 

METROPOLITAf  ELECTRIC  SUPPLY  CO.  (LTD.) — Th«*  fnllowihn  rirrttUr 
(<!»'     '  "i  .         ~    '  I  issued  to  the  ,-;h«reho|d'         "    " 

1  '  time  wp.  in  common  w 

holden.  vl  the  above  eompany,  have  been  far  from  satishc^d  with  the  way 
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in  wliirh  its  affairs  have  boon  adininlstcrod.  Tlic  dividorid  on  tho  ordi- 
na?y  shares,  which  in  U)05  wan  10  per  cent.,  lias  now  fallen  to  :5  per  cent., 
anci  we  learn  that  tliree  of  the  directors  (Lord  Avehurv,  Sir  .James 
i'ender  and  Mr.  ]*.  T).  Tiickett,  the  latter  having?  recently  joined  the 
Ixiard)  ar(>  all  so  dissatisfied  with  the  position  that  they  have  rt'sij;ncd 
their  seats  on  the  board.  Wo  feel  the  time;  has  come  for  the  share- 
holders  to  take  some  action  to  protect  their  intcn-csts,  and  we  accordingly 
invito  you  to  give  us  your  support  at  the  forthcoming  general  meeting 
of  the  company,  with  a  view  to  securing  the  appointment  of  a  committee 
of  shareholders  to  examine  into  and  rc])ort  upon  the  position.  If  your 
are  in  favour  of  this  action,  which  in  the  interests  of  the  shareholders 
we  strongly  recommend,  we  request  j'ou  to  sign  and  forward  the  enclosed 
form  of  proxy  in  the  enclosed  envelope  not  later  than  Friday,  March  1 7. 
(Jerald  Buxton.  (S 'f  John  Denison-J'endkk. 

Ko(;f,r  (iRK(;0KY.        ■         W.  S.  Pooi.e. 
J.  T.  Ml  bis. 
In  rej)ly,  the  company  has  issued  the  following  circular,  signed  l)y  the 
secretary  (.Mr.  E.  (hmliffc  Owen,  C.M.d),  and  dated  March  10  :-- 

You  have  ])robably  received  a  circular  signed  by  five  shareholders 
asking  for  sui)port  to  a  pro])o.sal  for  a  committee  of  investigation.  With- 
out ex])lanation  the  circular  is  entirely  misleading.  The  board  has  not 
been  satisfied  recently  with  the  conduct  of  affairs,  and  in  June  last 
decided  upon  a  comj)lcto  change  of  management.  This  has  been  effected, 
and  it  is  on  this  change  of  management  that  the  jxcsent  opposition  is 
])rcsumed  to  have  arisen.  The  board,  in  asking  for  your  su])j)ort,  and 
the  return  of  the  pro.vy  which  accompanied  the  rei)ort  and  accounts, 
if  you  have  not  already  done  so,  direc-ts  me  to  state  that  the  chairman 
will  give  the  fullest  exy)lanation  of  the  position  at  the  general  meeting 
on  the  22nd  inst.,  at  which  it  is  hoped  that  you  will  be  ])rcscnt. 

METKOPOLITAN  ELECTRIC  TRAMWAYS  (LTD.)— Mr.  E.  Garcke,  who 
presided  at  the  meeting  on  Monday,  said  that  during  the  past  year  they 
had  been  obliged  to  reduce  their  services  of  cars.  But  for  the  strike  and 
the  lack  of  conductors  the  company  would  have  shown  a  large  increase 
in  traffic  receipts.  The  traffic  receipts  of  1915,  especially  in  the  latter 
part  of  the  year,  had  undoubtedly  been  very  good,  in  s])itc  of  the  reduc- 
tion of  over  15  per  cent,  in  the  car  mileage.  The  total  expenses,  including 
payments  to  local  authorities,  repairs  and  maintenance  charges,  and 
interest  on  loan  capital  were  £470,400,  or  about  £14, .100  less  than  in  1914. 
A  dividend  at  rate  of  1  per  cent,  on  the  ordinary  shares  was  declared. 

NEWCASTLE-UPON-TYNE  ELECTRIC  SUPPLY  CO.  (LTD.)— The  con- 
nections to  the  com])any"s  system  at  tlu^  i-nd  of  1915  amounted  to 
258,390  H.r.,an  increase  of  26,905  u.v.  over  1914.  Thej)rofit  for  the  year 
is  £204,418,  and  adding  balance  from  1914  (£5,940)  the  total  is  £2lO,':}65, 
against  which  has  been  charged  interest  on  debenture  stocks,  loans,  &c. 
£58,690),  leaving  £151,669.  Thi^  directors  recommend  payment  of  a 
dividend  of  2^  per  cent,  on  the  })reference  shares  (making  with  the  interim 
dividend  of  2i  per  cent,  paid  in  July  last,  5  per  cent,  for  the  year)  and  a 
dividend  of  3.V  per  cent,  on  the  ordinary  shares  (making  with  the  interim 
dividend  of  2i  ])er  cent,  paid  on  Jan.  1  last,  (i  per  cent,  for  the  year),  the 
transfer  to  reserve  for  depreciation  of  £25,000  and  to  general  reserve  of 
£28,000,  carrying  forward  £5,191.  5s.  2d.  The  i)lant  and  system  generally 
have  been  maintained  in  an  efficient  state  out  of  revenue,  the  sum  of 
£93,965  having  been  spent  thereon.  The  additions  to  capital  expendi- 
ture for  the  year  amount  to  £110,078.  1.5s.  3d.  and  represent  further  cost 
of  extensions  in  progress  at  the  Carville  andDunston  power  stations,  and 
also  to  the  general  distribution  system.  'J'he  nonn'nal  value  of  the  shares 
held  in  the  County  of  Durham  Electrical  Power  Distribution  C'o.  has  been 
adjusted  to  correspond  with  the  reduced  share  capital  of  that  company. 

OXFORD  ELECTRIC  CO,  (LTD.)— At  the  recent  meeting  8ir  Hy.  Manee 
stated  that  the  profit  (including  £1,054  brought  forward)  was  £13,340, 
and  they  proposed  to  ])ay  a  dividend  at  rate  of  6  jier  cent,  per  annum  on 
the  ordinary  share  capital,  and  to  })lace  £1,000  to  reserve  and  renewal 
of  plant  account,  leaving  £9()8  to  be  carried  forward.  The  rev^enuc  from 
sales  of  current  by  meter  showed  a  reduction  of  £1,184,  and  the  revenue 
from  street  lighting  was  also  less.  Considering  the  exceptional  times, 
he  thought  they  might  congratulate  themselves  on  the  result  of  the  j^ear's 
working.  The  colleges,  which  were  the  cora})any's  largest  consumers, 
were  practically  deserted.  The  lodging  houses  also  contributed  a  good 
deal  to  their  revenue,  and  those  were  adversely  affected  by  the  absence 
of  students.  A  considerable  reduction  in  the  demand  for  current 
by  shops  and  other  places  of  business  had  also  to  be  reckcmed  with. 
On  the  other  hand,  the  many  hospitals  now  established  in  Oxford  rerjuired 
a  considerable  amount  of  current,  and  ther(>  was  a  satisfactory  growth 
hn  the  demand  for  cooking,  heating  and  power. 

PARA  ELECTRIC  RAILWAYS  &  LIGHTING  CO.  (LTD.)— At  the  recent 
meeting  the  chairman  (]\Ir.  F.  Holt)  said  tbric^  had  beer,  again  a  redaction 
in  gross  receipts  owing  to'the  coitiuuanco  of  the  financial  crisis  in  Brazil. 
The  loss  in  receipts  amounted  to  £6,408,  or  2.1  p:-r  cent,  on  the  previous 
year's  figures,  the  principal  cause  being  a  decreas?  of  957,000  in  the 
n.imber  of  tramway  passengers  carried.  That  reduction  had  been  met 
by  a  redaction  of  13  per  cent.,  or  over  £17,000,  in  working  expenses. 
That  result  had  not  been  obtained  b}'  the  managt'mcnt  by  skimping  the 
upkeep  of  the  plant  and  equipment,  but  by  cmployiag  wood  fuel,  now 
obtainable  locally  at  a  reasonable  price,  in  place  of  imported  coal  for 
power  production,  and  by  a  very  strict  supervision  and  revision  of  all 
items  of  expenditure.  After  placing  £15,000  to  depreciation  they  were 
able  to  pay  y  dividend  of  5  per  cent,  on  the  ordinary  shares. 

SOUTH  METROPOLITAN  ELECTIC  TRAMWAYS  &  LIGHTNG  CO.ILTD.)— 
The  revenue  for  1915  was  £69,281,  compared  with  £65,323  in  1014. 
After  adding  balance  brought  forward  and  deducting  expenses,  and  after 
setting  aside  £4,500  to  renewals  fund,  the  surplus  is  £15,486.  Ths 
.directors  recommend  that  £4,-500   be  placed  to  reserve,  payment  of 


dividend  at  niUt  of  5  per  ef;nt.  per  annum  on  the  (ireferenee  shares  for 
the  year  1914,  anfl  ])ayment  on  account  tif  preference  dividend  for  1915 
at  rate  of  1  per  cent.,  and  that  £HI2  ixr  carried  forward.  The  gross 
recei](ts  from  the  tramways  and  light  railways  wenr  £48,409,  an  incn'a.se 
of  £3, 144,  compared  with  1914.  The  net  receipts  from  the  motor  omni- 
buses were  £2,876.  Thc^  gross  rec(!ipts  from  the  ek.-ctricity  supply  section 
of  the  undertaking  (including  amount  nipresented  by  the  sale  of  energy 
to  the  tramways)  amounted  to  £17,242,  compared  with  £16,441.  The 
total  number  of  units  sold  during  the  year  (including  2(X),31''  supplied 
to  the  tramways)  was  1,185,371,  compared  with  1,09<J,633  in  1914.  The 
number  of  units  sold  for  lighting  and  y)ower  was  985,0.56,  an  increase  of 
95,174  units,  or  over  10  per  cent.  The  numbt^r  of  consumers  at  Dee.  31 
was  2,22!),  against  2,0.30  at  the  end  of  1914,  an  increa.se  of  10  per  cent. 
An  agreement  has  been  entered  into  with  the  County  of  London  Electric 
.Siipf)ly  Co.  for  the  sujiply  of  current  in  bulk  to  the  company's  station  at 
Sutton,  which  is  accordingly  being  converted  from  a  generating  station  to 
a  sub-station.  Su|)ply  from  thf-  County  Company  was  first  taken  on 
Dec.  12,  and  the  diiectors  look  with  cfjufidence  to  considerable  advantage 
acci-uing  to  the  comjiany  as  a  result  of  the  arrangement. 

UNDERGROUND  ELECTRIC  RAILWAYS  CO.  OF  LONDON  LTD  )— At  the 
meeting  last  week  Lord  (Jeo.  Hamilt(m,  in  moving  the  adaption  of  the 
re]>ort,  said  in  virtue  of  the  London  Electric  Railways  Companies  Facih- 
ties  Act  (1915),  the  City  &  South  Lond(m,  the  Central  IjmtUm,  the 
London  Electric  and  the  Metrop(jlitan  District  Railway  Comi)an!es,  and 
the  London  Ccneral  Omnibus  C'o.  had  entered  into  an  agreement  pro- 
viding that  the  five  companies  were  to  afford  each  other  all  reasonable 
facilities  for  through  passenger  traffic,  and  were  to  afford  through  fares 
and  through  iiookings  and  convenienc'c  for  the  exchange  and  interchange 
of  passengers  withcnit  ajjportioning  the  through  fares  among  the  five 
companies.  The  total  income  of  the  Underground  Company  during 
the  i)ast  year  was  £680,741,  or  a  decrease  of  £3,884,  compared  with  1914. 
The  balance  from  the  last  account  amounted  to  £38,441,  making  a  total 
of  £719,182.  On  .the  debit  side  the  service  on  the  4^  per  cent,  bonds 
required  £95,291,  and  the  service  on  the  three-year  notes  £31, .500.  The 
amount  paid  under  the  guarantee  on  the  Central  London  Railway  as- 
sented stock  amounted  to  £26, 931,  while  the  service  on  the  6  percent,  first 
cumulative  income  debenture  stock  required  £76,380  and  the  interest 
on  the  6  per  cent,  income  bonds  £438,731.  Those  sums,  plus  the  amonnt 
paid  for  gcneial  charges,  left  £38,575  to  be  carried  forward.  He  thought 
the  results  would  be  considered  satisf actor}'. 

The  (!hainnan,  in  re])ly  to  a  suggestion  of  Sir  Robert  Perks  that  fares 
should  be  raised  on  their  railway,  stated  that  the  adojition  of  such  a  policy 
would  encourage  competition.  They  were  constantly  attacked  on  the 
ground  that  they  were  a  monopoly,  but  although  they  had  a  predominat- 
ing control  in  the  railway  tiaffic  of  the  metropolis,  he  did  not  think  they 
had  .got  a  monoi)oly.  In  view  of  their  position,  however,  he  thought 
that  if  they  put  u]i  fares  without  very  good  reason  there  would  be  a  great 
outcry  throughout  London.  It  was  very  easy  to  lose  traffic,  but  traffic 
once  lost  was  very  difficult  to  recover. 

WASTE  HEAT  &  GAS  ELECTRICAL  GENERATING  STATIONS  (LTD.)— 

At  the  meeting  last  week  'Sir.  F.  S.  Newall,  who  i)resifled.  said  that  the 
total  capital  expenditure  at  Jan.  31  was  £277,(549,  an  increase  of  £3.654 
over  that  of  1915.  The  expenditure  was  almost  entirely  in  connection 
with  the  extensions  at  Weardale  and  Grangetown  stations.  The  total 
ca]iital  expenditure  involved  in  the  extensions  would  be  about  £45,000. 
The  profit  earned  during  the  year  was  £39,819,  an  increase  of  about  £817. 
The  directors  suggested  that  a  dividend  of  8  per  cent,  be  paid,  which 
would  absorb  £25,600  and  leave  £17,430  to  be  carried  forward.  The 
supplies  they  had  been  able  to  give  to  the  power  companies  had  been  of 
even  greater  advantage  to  them  than  in  normal  times,  as  without  the 
supplies  of  electrical  energy  derived  from  waste  heat  they  would  have 
been  subject  to  large  increased  costs  owing  to  the  higher  price  o  f  coal. 


CITY  NOTES. 

— » 

MEMORANDA  (March  15). — Bank  rate  5  per  cent,  (since  Aug.  8, 1914). 
Consols  57  il^  Consols  Pay  Day,  April  5.  Stocks  and  Shares  Ticket 
Days,  March  28  and  April  12.  Pay  Days,  March  29  and  April  13.  Price 
of  silver,  27Jgd.  

COMPANIA  DE  ELECTRICIDAD  DE  LA  PROVINCIA  DE  BUENOS  AIRES 
(LIMITED  AND  REDUCED). — A  petition  for  confirming  a  reduction  of  the 
capital  of  this  comi)any  from  £1.350.000  to  £825,000  will  be  heard  by 
Mr.  Justice  Neville  on  March  21. 

COUNTY  OF  DURHAM  ELECTRICAL  POWER  DISTRIBUTION  CO.  (LTD.1— 
The  ilirettors  have  declared  a  dividend  of  3  ])er  cent,  (less  tax)  on  the 
ordinary  shares  for  the  past  year;  £6,000  has  been  placed  to  deprecia- 
tion account  and  £2,688  carried  forward. 

DICK,  KERR  &  CO.  (LTD  ) — An  interim  dividend  at  rate  of  6  per  cent. 
per  annum  has  bein  declared  on  the  preference  shares. 

DIRECT  SPANISH  TELEGRAPH  CO.  (LTD.) — The  Board  have  decided  to 
recommend  payment  of  the  dividend  at  rate  of  10  per  cent,  per  annum 
on  the  piefeieiice  shai-es  (less  tax),  and  a  dividend  (tax  free)  at  rate  of 
6  per  cent,  per  annum  on  the  ordinary  .-hares  (making  5  per  cent,  for  tho 
year  1915),  both  for  the  half-year  ended  Dec.  31  last,  and  jjayable  on 
1st  prcjx.  In  addition  to  the  above  the  directoi-s  will  recommend  pay- 
ment of  a  bonus  on  the  ordinary  shares  of  2  per  cent,  for  tlie  year  1915, 
tax  free. 

DOULTON  &  CO.  (LTD.) — The  directors  have  declared  a  dividend  of 
5  per  cent,  (less  tax)  on  the  preference  shares  for  1913,  payable  on  April  1  . 
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W.  T.  GLOVER  &  CO.  (LTD.)— Dividends  of  5  per  cent.,  less  tax,  on 
the  preference  and  ordinaiy  shares  have  been  declared  ;  £6,500  has  been 
placed  to  debenture  redemption  fund,  £20,000  to  reserve  and  £11,700 
carried  forward  (compared  with  £7,950  in  1914). 

HADFIELDS  LIMITED.— The  directors  recommend,  in  addition  to  the 
interim  payment  of  Is.  per  share  on  the  ordinary  shares,  a  further 
dividend  of  2s.  per  share,  together  with  a  bonus  of  2s.  per  share,  both 
tax  free. 

LAUNCESTON  &  DISTRICT  ELECTRIC  SUPPLY  CO.  (LTO.)A  dividend 
of  .3  jier  cent,  per  annum  has  been  declared. 

NAIROBI  ELECTRIC  POWER  &  LIGHTING  CO.  (LTD.)— An  interim 
dividend  has  been  declared  at  rate  o;  6  per  cent,  per  annum  on  the  pre- 
ference and  ordinary  .shares  for  the  half-year  ended  Dec.  31  last. 

RANSOMES.  SIMS  &  JEFFERIES  (LTD.)— The  net  profit  for  1915  was 
£34,074,  and  £23,525  was  brought  forward.  A  dividend  on  the  ordinary 
shares  of  5  i)er  cent,  (tax  free)  is  recommended,  adding  £10,000  to  reserve 
and  leaving  £20,134  to  be  carried  forward. 

SCARBOROUGH  ELECTRICITY  SUPPLY  CO.  (LTD.)— The  profit  for  1915 
was  £1,078.  and  £2,002  wa.s  brought  forward.  After  providing  for 
interest  charges  and  placing  £1,000  to  dejjreciation  fund,  £1,716  remains, 
which  it  is  ))roposed  to  cany  forward. 

WESTERN  TELEGRAPH  CO.  (LTD.)— The  directors  have  declared  the 
second  quarterly  interim  dividend  of  3s.  ])er  share  (tax  free)  for  the  year 
ending  June  30,  1916,  being  at  the  rate  of  6  per  cent,  per  annum.  The 
transfer  books  will  be  clo.sed  from  tlie  17th  to  the  24th  March  inclusive, 
and  the  dividend  will  be  payable  on  the  25th  inst. 


METAL  PRICES. 

Messrs.  J.  B.  Gamham  &  Sons,  132,  Upper  Thames-street,  London,  E.G.,  quote  under' 
date,  March  14,  the  following  as  the  present  basis  prices  of 
Nev/  Metals.  per  lb 


Solid  Drawn  Brass  Tubes 1 7d. 

Solid  Drawn  Copper  Tubes 18Jd. 

Brazed  Copper  Tubes 13Jd. 

Brazed  Brass  Tubes 19d. 

Brass  Wire Ifcid. 

Copper  Wire 18d. 

Rolled  Brass 161d. 

Brass  Sheets 16id. 

per  ton . 

Copper  Sheets    £148  0    0 

Spelter £85  0    0 


per  ton. 

English  Lead £36    0    0 

Antimony Nominal. 


Old  Metals. 


Clean  Copper  Scrap £101 

Clean  Brass  Scrap £63 

Braziery  Copper  Scrap £36 

Old  Lead £27 

Old  Zinc £52 

Hollow  Pewter £120 

Black  Pewter £75 

Gun  Metal £87 


per  ton. 


0 

0 

0 

0 

0 

0 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Mr.  A.  Joseph,  Earl-street,  London-road,  Southwark,  London,  S.E.,  quotes  under  date 
March  14,  the  following  approximate  prices  of  Scrap  Metals  : — 


per  ton. 

Aluminium  Cuttings £140    0    0 

Clean  Mixed  Brass £66    0    0 

Clean  Cooper £92    0    0 

Braziery  Copper £86    0    0 

Gun  Metal £80    0    0 


Old  Lead £28 

Tea  Lead £26 

Old  Zinc £56 

Hollow  Pewter £120 

Shaped  Black  Pewter £85 


per  ton. 


10 

0 

10 

0 

0 

0 

0 

0 

0 

0 

Mr.  Joseph  can  supply  soldei  at  the  following  prices  per  ton  ;  Plumber's  Solder  (in  bar 
or  strip),  £80;  Commercial  Tinman's  Solder,  £115;   Blowpipe  Solder,  £120. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

What  were  known  as  "  offioial  quotationn  "  are  not  now  issued,  IrU 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  OB  before  Tuesday,  .March  1 1.  The  greatest  care  is  taken  in  compiling 
the  e  figures,  but  the  difficulty  of  verifioatioa  is  dow  much  increased. 


Last 

Divi- 

CBNO 


NAME. 


Prlca, 

TUM. 
March  14. 


Electricity  Supply. 

Bournemouth  &  Pcolo  E.L.  Ord 

tDo.    44%  Cum.  Pref 

•fOo.     6%  Cum .  2nd  Prof 

Brompton  8i  Kensington  Ord 

Do.     7%  Pref 

Central  Elec.  Supp.  G.  Deb.  St 

Charing  Crow  West  End  &  City  Debs- 
Do.    4i%Pref 

Do.     Ord 

Do.    City  Pref 

Chelsea  Elec.  Supp.  Co.  Ord 

Do.  do.  Deb 

City  of  London  Elec.  Lt.  Ord 

Do.    6%  Pref 

Do.     5%  Deb.  St 

Do.     4J%  Debs 

County  of  London  Ord 

Do.    6%  Pref 

Do.     1st  Deb 

Do.    2nd  Deo 

Edmundson's  Elec.  Supp.  4i%  Debs... 

Kensington  and  KnlghtsbrldgeOrd.  .. 

Do.    Deb.  St.   

London  Elec.  Supp.  6%  Pref 

Do.     4%  Mort.  Debs 

Metropolitan  E.  Supp.  Ord 

Do.     IstMort.  Deb 

Midland  Elec.  Corpn.,l.';t  Mort.  Deb.  St 

Newcastle  &  Dist.  EL.  6%  2nd  Dbs   . . 

Newc«tle-'on-TyneE.S.5%2dMt.Db.St 

North  Metropolitan  E.  P.  Supp.  6%  Pref 

South  London  E.&  Ord     


9» 
9'.; 

?* 
80 
80 

3ft 

3»t 

»•♦»' 
87 

12 

lOft 

80 

>Oft 

lOi 

Bb\ 

<»7 

75 

,<>* 
79 

4* 

80 

80 
99 
99i 
92t 
M 
3*t 


Ratb 

PBR  CBHT 
YlBLOBD. 


£    ».  d. 

7    5    5 

4  IS    8 

5  16    4 
7     1 

0 
0 
0 
1 


2  10 
7     5 


7  10 
5  IS 
5     2 

5  12 

6  IS 
5  18 

5  7 

4  12 

6  0 

7  5 

5  I 
7  10 
5  0 
9  7 
S  M 

5  1 

6  0 

5  8 

6  6 
*  10 


DiVlDBM 
DUB. 


Mar,  Sept 
Feb,  Aug 
Feb  Aug 
Mar,  Sept 
Mar,  Aug 

Jan,  July 

Aug,  Feb 
Jun,  Dec 
Mar,  Sept 
Jan,  July 
Feb.  Aug 
Mar,  July 

iun.  Dec 
un,  Dec 
Mar.  Sept 
Feb,  Auk 
Jan.  July 
My,  Nov 

July 
Feb,  A  UK 
Jan,  July 

J«n.  July 
Mv.AuR 
!an.  luly 

Jan,  July 
Mar,  Sept 
Mar,  Sept 

Apl,  Oct 
M»r,  Sept 


ELECTRICAL  COMPANIES'  SHARE  LIST.— Continued. 


n    Las; 
X    Divi- 

W      DENE 


f  8% 

5  7% 

St  3J% 

St  4i% 

'  8% 

S  7% 
5   4i% 

Zt     5% 
St      6% 

St  I  4% 
I  •  4i% 
St.  4% 
St.  I  4% 
St.  5% 
10  i% 
St    4% 

Stl   lo/„ 

Stj  31% 
St    — 

ft'  3i% 

St    3i% 
St.    4% 

St. 
St. 
St. 


NAME, 


Ratb 

PBRCBirr,     DiJ^DiHB 

YtBLDBD.  D"^- 


Toet, 

March  14. 


1 
1 
1 

100 
1 
5 
5 
1 

St. 
2 

100 

St 
5 
5 

St 
1 
5 

St 
1 
1 

St. 

io 

5 

5 

St. 


6% 
4% 
4% 
4% 

14% 

6% 


6% 

15% 

3/0 

6% 

^% 

7i% 

6% 

,■*> 
15% 

2/6 

4J% 

6% 

4% 
6% 

10% 

6% 

20% 

2/3 

4t% 


0  10% 

10    5% 

100    A^l 

1?  20% 


100 
1 
1 

St. 

"V) 

St. 
St. 


4% 

7i% 

6d. 

'A 

4% 
4% 


t  El  dividend  or  IntarMt, 


St.    30/0 

|t    li% 
St  I  4% 

0  5% 
10    10% 

5    5/0 
10    4% 

St     70! 

St   17/6 

St      4% 
M     4% 

10    2i% 
25  13% 

10  1% 
10  6^ 
10  7% 
St  4^1 
••   4i% 

1  7ld. 

,  1    10% 
St     4°^ 

St    n 

I  ^ 

St  ;^?y, 

10    6% 
10    6% 

100  5°,; 

..    4*' 
100  6 

1 

5    3/0 

St     5% 

10      6/- 

St  44% 

5    9«^ 

5   5 


Electricity  Supply — coni.  1 

St.  James' &  Pall  Mall  Ord ' 

Do.  do.  Pref [ 

Do.  do.  Debs 

Urban  Elec.  Supp  4i%Db.  St    I 

Waste  Heat &Gas  Elec.  Gen.  Stations.. 

Westminster  E.S.  Corp.  Ord 

Do      4i%  Cum.  Pref.  . . . '. 

Electric  Railways  &  Tramways. 

British  Elec.  Traction  5%  Debs 

Do.     6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord.  . . 

Do.        do.        Assented  Def.  Ord.  .. 

Do.     4i%  Pref 

Do.    4%  Deb.  St 

City  &  S.  London  Deb 

Do.     Pref.  1896    

London  Electric  Ry.  Ord 

Do.     4%  Pref 

Do.    4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do.     3t%  Pref 

Do.    3i%  Convertible  Pref 

Do.    3i%  A  Debs 

Do.    3|t%  Debs 

Metropolitan  Dist  Ry.  Ord 

Do.    4%  Prior  Lien    

Do.    4i%  First  Pref 

Do.    6%  Perp.  Debs 

Do.    4%  Debs 

Do.    4%  Debs.  (1903-5) 

Do.     4%  Guar.  Stock 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord 

Do.    e%  Pref 

Brit.  Aluminium  Ord 

E)o.     Prior  Lien  Del)s 

Do.    6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.Erics.sion  Mfg.Cm.6%  Pref 

British  Thomson-Houston  Db 

Brit.  Westinghouse  Pref 

Do.    6%  Prior  Lien  Debs 

Do.    4%  Mort.  Deb.  St 

Call ender's Cable,  &c.,  Co.  Ord 

Do.    5%  Pref 

Do.      4J%  Debs 

Dick,  Kerr  &  Co.  6%  Pref 

Edison  &  Swan  U.Elec.Lt  A.  £3  pd 

Do.     4%  Deb 

Elec.  Construction  Ord 

Do.    7%  Cum.  Pref 

Do.  4%  Debs 

General  Electric  Ord 

Do.    6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. 

Do.      4i%  Cum.  Pref 

Do.     41%  Db 

India  Rubber,  G.  P.  &c.,  Ord 

Do.  Pref 

Do.      4%  Debs 

Tele?h.  Con.  &  Main.  Co 

Do.     4%  Debs 

Vickers  Ord 

Do.    5%  Pref 

Do.     1st  Debs 

Do.    4*%2ndDebs 

Willans  &  Robinson  B.  Cum.  Pref 

Do.     1st  Mt.  Deb.  St 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.     Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 

Eastern  Tel.  Co.  Ord 

Do.    3J%  Pref 

Do.    4%  Debs 

Eastern  Extension  Tel.  Co.,  4%  Debs.. 

Do.    Ord 

Gt.  Northern  Tel.  Co.  with  Coup.  No.  9 

Indo-European    

Marconi's  Wireless  Tel.  Co 

Do.     7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.     4%  Deb.  St 

Western  Union  50  yr.  Bds 

Telephones. 

•  Montevideo  Telephn.Ord  

Oriental  Telephone  Ord 

Do.     Db.  St - 

Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.    5°'o  Cum.  Pref 

Do.     Deb.  Stk 

Financial  and  Investment 

Globe  Telegh.  &  Trust 

Do.    6%  Pf 

Mackay  Companies'  Common 

Do.     $100  Pref    

Submarine  Cable  Trust  Certs 

Colonial  and  Foreign  Electric 

Adelaide  Elec  Supply  6%  Pref 

Do.     5%  Debs 

Bombay  ES.iT  6%  Pref 

Dc.     4i%Debs 

Calcutta  E.  &  Corp.  Ord   

Da     5%  Pref 


5« 

5« 
74 
83 

Ut 

Si 

4 

7lit 
67i 
67i 
99t 
93i 
66 
621 1 
11! 
64t 
85 
22i 
Vi 
741 
821 
831 
I6i 
92 
72t 
109 
1\\ 
71 
t8t 

22 

la 
1ft 

83.5 
i 
11 
5ft 
it 
91 

21 
lOli 
63 

u'.!; 

41 
98 

5; 

I 

591 

1 

1 

71 
101 

9« 
13.  :• 

41 
S3 

9.^« 

7 
991 
33Jt 
93 

u 

5; 
791 
99 
41 
53 

Q91 
2IJ 
69< 

71 
12 

71 

511 
127 
64 
771 
781 
121 
33i 
49i' 

Hi 

m 
1ft 

7ili 
'21 
7ci 
991 

V 

Itt 

79 
83 

5i 

41: 

84* 


8 
3 


6  17 

6  0 

4  14  8 

5  8  5 

7  2  3 

6  7  3 
5  12  6 


6  4    0 

8  7  10 

5  10  10 

5  18    0 
4  10 
4  5 

6  I 
8  0 
3  5 
6  5 


4  14 
4  7 
4  10 
4  13 
4  4 
4     4 

4  '' 
6    5 

5  10 
5  12 
5  12 
5  18 


1  10 
9    4 


4 
13 
15 
16 
15 


3 
0 
3 
4 
8 

6  15    2 
4  18  11 

13  4 
17  11 

7    0 

14  9 
1     3 

II  10 
17    2 


S 
d 
7 
5 
9 
6 
7 
4 
5 
10  18 

;   2 


4 
0 
0 
12 
10 
3 
5 

14 


0 

3 

6 

5 
10 

0 
11 
15 
10  11 


0 

19 

15 

II 

6 

13 

0 

10 

9 

2 

2 


Feb,  Aug 
Feb,  Aug 
Jan,  Dec 
Apl,  Oct 
Mar,  Aug 
Mar,  Sepi 
Jan,  July 

Apl,  Oct 
Feb,  Aug 


Jan,  July 
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May.  Nov 
Feb,  Aug 
Jan,  July 
Mar.  Sept 
Jan,  July 
Feb,  Aug 
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Jan,  July 
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Jan,  July 
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Sept 
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Ja.Ap.Jly.O 
May,  Nov 


J../ 
Ja,^ 


10  11 

11  10 
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3 
3 


9 
3 
0 

8  18  10 
7  12  II 
5  10  II 
5  4  1 
4  10    3 


6  12 

S  12 
5     I 

5  8 

6  16 
5  10 
5    6 


101 

5  17     I 

9t 

6     1     6 

801 

6    4    7 

67 

5  19    5 

124 

4  16    9 

Supply,  & 

C. 

5 

6    0     0 

951 

5    4     9 

10 

6    0    0 

871 

S    2  10 

6'. 

7     7    8 

4*^ 

S  II   11 

,Ap,Jly,0 
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Ja.Ao.Jly.O 
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Nov. 
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Jan,  July 
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I 
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M^onrc:  s. 


Magnetos- 

The  elimination  of  Continental  sources  of  supply  of  many 
small  manufactures  and  of  raw  materials  h.as  brought  home 
to  us  in  a  striking  and  somewhat  unpleasant  manner  the  state 
of  dependence  into  which  we  have  allowed  ourselves  to  be 
brought  for  the  supply  of  these  essential  commodities.  An 
outstanding  case  in  this  connection  of  considerable  importance 
occurs  in  the  case  of  the  high-tension  magneto,  which,  starting 
some  years  ago  with  equal  chances  of  success  in  this  country 
and  Germany,  had,  until  the  outbreak  of  war,  become  almost 
a  complete  monopoly  of  the  enemy.  .  The  name  of  Bosch  in 
connection  with  magnetos  stands  out  as  a  synonym  of  relia- 
bility and  practical  perfection  of  design  ;  it  is  no  exaggeration 
to  state  that  fully  60  per  cent,  of  the  automobiles  and  motor 
cycles  of  other  than  American  origin  were,  before  the  war,  fitted 
with  this  make  of  magneto.  It  is,  however,  gratifying  to  be 
able  to  state  that,  since  the  outbreak  of  war,  our  failing  in  this 
respect  has  been  tackled  with  a  realisation  of  the  importance 
of  developing  in  this  country  magnetos  equal  in  every  respect 
to  those  of  German  origin.  There  are  at  the  present  time 
several  firms  manufacturing  magnetos  to  suit  the  various 
requirements  from  materials  of  entirely  British  origin,  and  it 
would  seem  that  such  materials  to  meet  the  very  exacting 
requirements  can  be  obtained  in  this  country. 

On  another  page  we  give  a  translation  of  an  article  which 
constitutes  a  complete  mathematical  theory  of  the  magneto, 


and  is  by  one  who  is  an  authority  on  the  subject,  and  who  has 
had  great  experience  of  these  machines.  The  agreement  of 
the  calculated  performance  with  experiments  carried  out  on 
actual  machines  is  satisfactory,  showing  that  the  theory  rests 
on  a  sound  basis.  The  Paper  should,  therefore,  prove  of  value 
to  those  engaged  in  magneto  design  and  manufacture  as 
indicating  the  details  to  which  particular  attention  should 
be  given.  One  important  point  which  the  author  does  not 
seem  to  have  insisted  on  is  the  necessity  of  using  permanent 
magnets  of  high  coercive  force  if  the  satisfactory  operation  of 
the  machine  under  working  conditions  is  to  be  guaranteed 
over  long  periods.  The  mechanical  details  (on  which  the  Paper 
purposely  does  not  touch)  must  also  be  attended  to  with 
particular  care,  as  it  is  in  the  perfection  of  these  that  the 
German  magneto  has  to  a  large  extent  demonstrated  its 
superiority.  Whether  British  manufacturers  can  in  time 
establish  their  productions  on  a  basis  guaranteeing  uniformity 
and  perfection  of  design  equal  to  those  of  the  German  article, 
and  produced  on  a  scale  such  as  to  make  us  independent  of  it 
after  the  war,  remains  to  be  seen  ;  but,  in  any  case,  it  will  only 
be  achieved  by  scientific  attention  at  every  point,  based  on 
knowledge  of  the  underlying  principles  and  of  the  conditions 
which  the  magneto  has  to  fulfil  in  practice. 


The  Scandal  of  the  Starred  Trades. 

It  is  now  apparent  that  the  attempt  is  about  to  be  made  to 
force  the  attested  married  men  into  the  army  irrespective  of 
the  pledge  given  to  them  last  November.  In  virtue  of  this 
pledge  the  majority  of  the  married  men  attested.  Further- 
more, we  are  strongly  of  the  opinion  that  it  was  not  so  much 
ability  to  join  the  army  as  to  acquire  the  right  to  appeal  that 
made  many  of  our  married  men  ofier  their  services.  The 
indignation  meetings  held  daily  throughout  the  country  serve 
to  strengthen  these  opinions.  A  sufficiency  of  such  meetings 
will  convince  Ministers  and  others  that  the  attested  married 
men  do  not  mean  to  be  trifled  with,  and  we  welcome  the 
outspokenness  of  certain  of  the  daily  newspapers.  We  ques- 
tion whether  those  in  office  realise  what  it  i\.eans  for  a  married 
man,  of  some  social  standing,  to  sell  up  his  home  and  to  leave 
his  wife  and  children  to  fare  as  best  they  can  on  the  broken, 
meat  and  slum  apartments  which  can  with  difiiculty  be 
obtained  on  the  allowance  made  by  the  State  to  the  dependents 
of  our  heroes.  Although  heckling  of  the  Government  at  such 
a  time  is  to  be  deplored,  we  must  face  the  facts.  During  the 
week  two  cases  of  what  we  have  called  the  scandal  of  the 
starred  trades  have  come  before  our  notice.  The  first  is  that 
of  a  young  unmarried  man,  21  years  of  age,  with  neither  works 
nor  drawing-office  experience,  and  no  engineering  .knowledge 
to  speak  of,  obtaining  a  good  post  on  the  engineering  side  in  one 
of  the  national  steel  factories.  The  second  case,  identical  with 
the  first  as  regards  experience,  is  that  of  a  youth  of  military 
age  who  has  just  been  engaged  for  the  tool-room  by  one  of  the 
largest  armament  firms  in  the  country.     If  this  be  allowed  to 


862 


THE  ELECTKICIAN,  MARCH  24,  1916. 


continue  unchecked  in  Government  workshops,  and  unexposed 
by  those  who  chance  to  come  across  these  pseudo  war  workers, 
it  is  not  unlikely  that  married  men  of  50  years  of  age  will  be 
called  u]). 

Crane  Controllers. 

Probably  in  no  branch  of  industry  has  the  development  of 
the  electric  drive  been  more  rapid  or  more  successful  than  in 
the  handling  of  materials.     Much  of  the  success  is  due  to  the 
controller,  and  the  experience  gained  in  tramway-type  control- 
lers has  been  invaluable  in  the  development  of  the  crane  con- 
troller.    For  a  long  time  the  controller  was  looked  upon  more  as 
a  necessary  evil  than  as  an  apparatus  which  made  or  marred 
the  entire  equipment.     Even  at  the  present  time  many  crane 
makers  and  more  users  are  slow  to  take  full  advantage  of  the 
possibilities  of  the  coT)troller.     For  instance,  drum- type  con- 
trollers are  still  provided,  and  are  still  called  for,  on  heavy  and 
busy  cranes,  when  all  experience  goes  to  show  that  this  type  is 
less  suited  to  the  service,  and  in  the  long  run  is  more  expensive 
than  is  the  controller  of  the  magnet-switch  type.     Elsewhere 
in  this  issue  will  be  found  descriptions  of  two  controllers,  one 
of  the  drum  type  and  the  other  of  the  magnet-switch  type, 
which  have  been  developed  by  the  Westinghouse  Company  for 
the  large  twin-hoist  electric  revolving  cantilever  cranes  used 
at  dockyards  and  shipyards  for  the  fitting-out  of  vessels.     For 
this  service  it  is  customary  to  use  two  independent  motors  and 
sets  of  lifting  mechanism,  one  to  work  in  conjunction  with  each 
of  the  two  slings,  which  are  not  necessarily  equally  loaded- 
Although   initially   the   more   expensive,   the   magnet-swiich 
controller  with  21  notches  on  each  side  is  undoubtedly  much 
superior  to  the  drum-type.     Since  the  cost  of  the  controller  is 
small  in  comparisor  with  the  cost  of  the  crane,  the  higher  cost 
of  the  niagnet-switch  system  of  control  does  not  necessarily 
mean  anv  serious  increase  in  the  cost  of  the  crane. 


London-Birmingham-Liverpool    Telephone    Cable.— We 

understand  that  through  telephonic  communication  has  now 
been  established  between  Liveqiool  and  London,  with  very 
satisfactory  results.  This  Liveipool  to  London  cable  takes 
the  place  of  20  overhead  wires,  and  since  the  cable  is  loaded 
speech  is  very  distinct.  A  description  of  this  telephone  cable 
was  given  in  our  issue  of  September  10,  1915,  Vol.  LXXV., 
p.  857. 

Diagrams,  Rules  and  Symbols.  A  foi-tnight  ago^  in 
dealing  with  the  above,  we  said  tiiat  to  ])oi)ularisc  the  standard 
symbols  of  tlio  International  Elcctrolochnii  al  Commission  we 
should  like  to  hear  of  pciinissioji  being  granted  to  our  colleges 
and  schools  to  have  them  printed  for  free  distribution  to  tijeir 
students.  We  understand  that  there  is  no  ol)jection  to  this 
being  done,  provided  that  ])roper  acknowledgment  be  given 
to  the  International  Electrotechnical  Commission.  We  are 
infonned  that  the  question  of  standard  diagrams  is  being  con- 
sidered by  the  Commission. 

Electrification  of  Fibres.  .According  to  the  *'  Yorkshire 
I'o.st  M  research  is  being  made  at  i..eeds  riiiversity  on  this 
(question.  1  n  drawing  and  spinning  pptcesses  the  electrification 
of  fibres  sometimes  causes  great  trouble.  Wool,  for  instance, 
subject  to  electrification  almo.st  as  readily  as  silk,  and  owing  to 
its  short  fibres,  it  is  more  dillicult  to  control.  The  Textile 
Institute,  which  is  instigating  the  research,  is  receiving  the 
assistance  of  the  Silk  Association,  and  Silk  Weavers'  Guild  of 
London,  and  so  deej)  is  the  interest  m  the  mutter  that  several 
Yorkshire  manufacturers  Jiave  already  offered  to  carry  out 
large-scale  experiments. 

Light  by  Recorabiration  of  Ions.— Mr.  C.  D.  Child, 
writing  in  tlie  "  riiilosoi)liiciil  Magazine  "  on  "  The  Producticm 
of  Light  l>y  the  Hocombination  of  Ions."'  refei's  to  a  recent 
article  by  Strutt.  in  wliich  the  conclusion  is  reached  that  the 


light  given  off  by  the  vapour  comes  from  the  positive  ions, 
whereas  in  a  previous  Paper  the  author  had  concluded  that 
the  bght  was  due  to  recombination  between  positive  and 
negative  ions.  Certain  experiments  are  discussed,  and  the 
conclusion  is  reached  that  the  recombination  theorv  is  more 
reasonable  at  present  than  any  other.  Consequently,  in  the 
case  of  mercury  vapour  the  assumption  that  Ught  is  due  to 
recombination  is  to  be  preferred. 

"X"-Rays  and  Atomic  Structure. — A  Paper  on  this  sub- 
ject by  Prof.  C.  G.  Barkla,  F.E.S.,  and  Janette  G.  Dunlop, 
M.A.,  B.Sc,  appears  in  the  current '"  Philosophical  Magazine.^' 
The  conclusions  to  be  drawn  from  some  of  the  experimental 
results  are  as  follows  :  That  the  scattering  of  "  X  "  rays  of 
very  short  wave-length  by  equal  masses  of  various  substances 
varies  but  little  with  the  atomic  weight  of  the  scattering 
element.  With  "  X  "-rays  of  greater  wave-length  the  scatter- 
ing is  more  marked.  So  that,  mass  for  mass,  the  heavier 
elements  scatter  more  than  light  elements  for  long  wave- 
lengths, i.e.,  "soft"  rays.  It  is  pointed  out  that  these 
variations  are  inappreciable  among  elements  of  low  atomic 
weight. 

Work  Done  by  Escaping  Electrons.— Mr.  H.  H.  Lester,  in 
a  Paper  entitled  "  The  Detennination  of  the  Work  Function 
when  an  Electron  Escapes  from  the  Surface  of  a  Hot  Body,"  in 
the  current  "  Philosophical  Magazine,"  discusses  Richardson's 
equation.  The  work  done  is  represented  La  this  equation  by  a 
constant,  b,  which  should  equal  the  E.M.F.  9  required.  Ac- 
cordingly Richardson  and  Cook's  work  is  reviewed,  and  certain 
details  of  secondary  importance  are  considered  inaccurate. 
Values  of  9  for  three  new  materials  are  given  and  new  values 
for  tungsten  are  found.  Also  the  complete  identification  of  6 
with  9  is  established,  and  it  is  shown  that  traces  of  active  gases 
influence  the  value  of  9,  but  inert  gases  have  no  effect.  A 
new  method  of  determining  fUament  temperatures  is  described. 
in  which  the  Richardson  equation  is  used,  and  b  is  determined 
from  measurements  of  9. 

Quantitative  Experiments  with  the  Audion. — >L.  L.  W. 

Austin  deals  with  tliis  question  in  a  Paper  in  the  "'  Journal "' 
of  the  Washington  Academy  of  Sciences.  The  first  experi- 
ment was  to  determine  the  law  of  response  of  the  circuit  in  the 
old  audion  connection,  the  sending  wave  being  excited  by  a 
buzzer.  The  results  obtained  showed  that  the  response  is 
proportional  to  the  square  of  the  high  frequency  received 
currents.  The  same  law  held  for  the  ultraudion,  when  no 
local  oscillations  were  produced.  With  the  audion  in  ultra- 
audion  comiection  and  oscillating,  and  with  damped  and  un- 
damped waves,  in  this  case  the  response  in  the  case  of  local 
oscillations  was  greater  for  undamped  oscillatioirs  than  for 
damped  oscillations,  and  was  proportional  to  the  received 
high-frequency  current,  and  not  to  its  square,  as  in  the  case  of 
the  non-oscillating  audion.  It  was  also  found  that  the  oscil- 
lating ultraudion  gave  from  300  to  1.000  times  the  audibility, 
the  old  aud\on  being  regarded  as  \init,  and  with  the  non-oscil- 
lating audion  the  signals  are  from  20  to  40  times  as  strong  as 
with  the  old  audion.  As  the  law  of  response  is  different  in  the 
two  cases  the  ratio  decreases  as  the  signals  grow  stronger. 

Iron  Losses  in  Direct-Current  Machines.— An  infora\ative 
Paj)er  on  this  subject  was  read  on  March  7th  by  Mr.  B.  G.  Lamme 
before  the  American  Institute  of  Electrical  Engineers.  The 
author  shows  that  no  great  accuracy  is  ]>ossible  in  the  <alcula- 
tion  of  the  actual  iron  losses,  except  in  special  cases,  due  to  the 
fact  that  the  ordinary  treatment  of  materials  during  manu- 
facture is  such  that  large  discrepancies  are  almost  sure  to  occur 
in  cerJain  t\-]ies  of  apparatus.  A  brief  explanation  of  several 
causes  of  variation  in  los.ses  is  given.  In  the  treatment  of  core 
losses  in  direct -current  machines  the  lour  principal  sources 
«if  losses  are  considered,  namely,  annature  ring  loss,  tooth 
loss,  eddy-currents  in  buried  conductors  and  pole-face  lo.sses. 
Under  eddy-current  loss  is  given  an  explanation  of  certain 
losses  not  usually  taken  into  account,  and  a  method  of  calcula- 
tion is  given  along  with  tabulated  results.  Cuder  pole-face 
loss  a  fonnula  is  given,  also  with  tai)ulated  results.  The  effect 
of  load  on  losses  is  discussed,  and  some  of  the  effects  of  flux 
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distortion  on  the  losses  are  shown.  One  of  the  principal 
objects  of  the  Paper  is  to  show  the  impracticability  of  calculat- 
ing all  the  core  losses  with  any  great  accuracy  at  no-load,  and 
the  still  greater  difficulty  in  predetermining  them  with  load. 

The  Ignition  of  Gases  by  Impulse  Electrical  Discharge. 

A  Paper  on  this  subject  was  read  recently  by  Dr.  W.  M.  Thorn- 
ton before  the  Royal  Society.  The  ignition  of  gases  by  im- 
pulsive discharge  is  considered  first  as  a  function  of  sparking 
distance.  It  is  shown  that  the  shorter  the  distance  the  greater 
the  spark,  so  that  the  volumes  of  the  least  igniting  sparks  are, 
in  a  typical  case,  the  same  for  all  spark  lengths.  Ignition  may 
occur  with  intense  momentary  brush  discharge,  generally  with 
the  true  disruptive  spark.  The  products  of  combustion  are 
found  to  be  ionised  and  to  carry  a  positive  charge.  The  gases 
examined  were  mixtures  in  air  of  hydrogen,  methane,  propane 
and  pentane  ;  of  thylene  and  acetylene  ;  carbon  monoxide  and 
cyanogen  ;  coal  gas  and  a  mixture  of  equal  volumes  of  hydro- 
gen and  methane.  Hydrogen,  propane,  pentane  and  carbon 
monoxide  rise  gradually  in  difficulty  as  the  percentage  of 
oxygen  is  reduced  ;  methane  is  ignited  by  the  same  spark 
whatever  the  percentage  of  gas  may  be  ;  acetylene  and  cyan- 
ogen have  the  stepped  atomic  type  of  ignition  ;  ethylene  is 
more  inflammable  in  rich  mixture.  Hydrogen  and  methane 
in  equal  volumes  are  ignited  as  methane  in  type,  hydrogen  in 
magnitude.  The  limits  of  inflammability  of  the  paraffins  are 
shown  to  be  reached  the  upper  limit  when  there  is  twice  the 
volume  of  combustible  gas  to  that  in  the  mixture  for  perfect 
combustion,  the  lower  limit  when  the  volume  of  oxygen  is 
twice  that  for  perfect  combustion  less  one  atom  to  the  mole- 
cule. The  ignition  of  coal  gas  is  through  methane.  Four 
types  of  electrical  ignition  are  given,  covering  all  from  the  most 
rapid  to  the  slowest  rate  of  discharge  from  the  poles. 

Screw  Gauges. — We  have  received  from  the  National 
Physical  Laboratory  a  pamphlet  entitled  "  Notes  on  Screw 
Gauges."  This  contains  some  12  sections  deahng  with  accu- 
racy and  verification  of  screw  gauges,  notes  on  tools,  periodic 
pitch  errors  and  the  use  of  reference  grooves  and  cylinder. 
Referring  to  the  section  on  screws,  it  is  shown  that  of  the  seven 
elements  in  a  Whitworth  screw  the  most  difficult  to  control 
are  the  pitch  and  effective  or  pitch  diameter.  The  pitch  error 
may  be  present  in  two  forms — progressive  and  periodic.  Screw 
gauges  which  are  consistently  long  or  short  by  a  constant 
amount  on  each  pitch  require  to  be  compensated  by  a  suitable 
reduction  in  effective  diameter.  Periodic  error,  a  lengthening 
or  shortening  alternately,  of  the  pitch,  is  less  serious,  and 
such  a  gauge  must  have  a  reduction  in  effective  diameter, 
otherwise  it  will  not  go  right  up  in  a  check  ring  of  correct  size. 
Curves  are  given  illustrating  the  periodic  and  other  errors. 
Regarding  measurements,  effective  diameter  may  be  deter- 
mined by  placing  specially  selected  sewing  needles,  or  small 
cylinders  of  silver  steel,  in  the  grooves  (two  on  one  side  and  one 
on  the  other)  and  measuring  the  shortest  distance  between  the 
small  cylinders  on  opposite  sides  of  the  axis.  To  this  distance 
a  constant  is  added.  These  cylinders  are  supplied  by  the 
N.P.L.  Core  diameter  is  measured  in  exactly  the  same  way, 
only  prisms  of  hardened  steel  are  used,  instead  of  needles. 
To  measure  the  angle  of  plug  screws,  a  microscope  is  used 
fitted  with  a  fine  cross  wire.  A  simple  apparatus  is,  illus- 
trated for  this  puipose.  Another  useful  check  is  a  standard 
reference  bar  for  the  measuremeiit  of  core,  and  effective 
diameters.  One  end  of  the  bar  is  a  plain  hardened  cylinder  for 
calibrating  the  micrometer  used  to  measure  core  diameters, 
and  the  other  end  consists  of  a  cylinder  with  a  circular  V-groove, 
having  an  angle  of  55  deg.  cut  to  a  suitable  depth.  This 
groove  is  tested  just  as  if  it  were  a  screw  thread,  and  its  effec- 
tive diameter  determined  once  for  all.  Altogether  the  pub- 
lication contains  a  good  deal  of  infomxation  of  use  to  manu- 
facturers.    The  price  is  Is.  6d.     (W.  F.  Parrott,  Teddington.) 

Modernising  of  an  Electric  Supply  Undertaking. — A  Paper 

by  Mr.  E.  M.  Hollingswoith,  read  recently  before  the  Liverpool 

Engineering  Society,  deals  with  the  alterations  and  extensions 

to  the  plant  at  St.  Helens. 

It  appears  that  seven  \ears  ago  it  became  neees.sary  to  cany  out 
considerable  extensions  to  the  plant  and  feeders.     At  that  time  2,750,000 


units  were  sold  and  the  load  factor  was  2(>'>  per  cent.  ;  now  the  units 
sold  are  6,2.50,000  per  annum  and  the  load  factor  is  28  per  cent.  The 
capacity  of  the  plant  is  now  7,200  kw.,  of  which  6,000  kw.  (0-8  power 
factor)  is  modem  plant.  The  cost  per  kilowatt  of  the  new  plant,  in- 
cluding buildings,  boiler  plant,  generators,  cooling  towers  and  switchgear 
was  £7.  17s.  6d.,  and  converting  plant  with  switchgear  cost  £3  per 
kilowatt,  the  total  cost  being  £10.  17s.  6d.  The  present  boiler  plant 
consists  of  four  Lancashire  boilers  and  economisers  and  four  water-tube 
boilers,  all  working  at  170  lb.  per  square  inch  and  superheated  to  oSo'^F. 
At  the  normal  rating  of  the  boilers  .30  lb.  of  fuel  (Lancashire  slack, 
calorific  value  11,000  B.Th.U.s  per  lb.)  can  be  burnt  per  square  foot  of 
grate  area,  and  this  caA  be  increased  for  short  periods  to  40  lb.  Forced 
draught  with  2^  in.  pressure  of  water  is  used.  The  intake  of  the  fans  is 
connected  to  the  engine  room,  so  that  warm  air  is  suppUcd  to  the  boilers. 
Tests  show  a  combined  efficiency  of  boiler  and  superheater  of  76  per 
cent.  With  the  1,2.50  and  2, .500  k.v.a.  turbo-alternators  the  lowest 
monthly  average  is  2o6  lb.  of  fuel  per  kilowatt-hour.  With  the 
3,750  k.v.a.  generator  it  is  anticipated  that  the  average  figure  for  12 
months  will  be  2-5  lb.  The  water  supply  is  taken  from  two  distinct 
mains  on  town's  supply,  and  the  water  hcS  a  hardness  of  14  deg.  The 
boiler  feed  water  is  reduced  to  5  deg.  hardness  by  a  lime -soda  softening 
plant,  and  is  taken  from  the  cooling  towers.  A  "  Pei-mutit '"  filter  is  also 
used.  The  modem  generators  comprise  three  high-pressure  turbines  of 
1,250,  2,.500  and  3,7.50  k.v.a.  respectively,  the  latter  ha^^ng  a  steam 
con.sumption  at  its  most  economical  load  (75  per  cent,  of  the  maximum) 
of  13-9  lb.  per  kilowatt-hour.  All  these  generators  are  excited  from  an 
exciter  mounted  on  the  shaft,  and  are  self -ventilated.  At  present  the 
air  is  drawn  through  cloth  filters,  with  the  intake  outside  the  station,  but 
a  wet  rotary  filter  is  being  installed.  The  condensers  used  with  the 
turbines  are  of  the  low-level  jet  type,  operated  with  natural  draught 
chimney  cooling,  and  the  discharged  water  is  delivered  over  the  towers 
by  motor-driven  centrifugal  pumps.  Jet  plant  was  adopted  on  account 
of  the  trouble  experienced  by  corrosion  of  the  tubes  in  .surface  condensers, 
all  the  means  tried  to  counteract  this  trouble  having  failed.  Three-phase 
current  at  6,000  volts  50  periods  is  transmitted  to  static  sub-stations, 
where  it  is  transformed  to  400  volts  for  power  and  230  volts  for  hghting 
purjioses.  All  the  tran.sformers  are  wound  "  delta  "  on  the  primary  side 
and  "  star  "  on  the  secondary,  the  neutral  point  of  the  "  star  "  being 
earthed.  Two  feeders  are  laid  to  the  most  distant  sub-stations,  each  in 
turn  being  "  looped  "  into  alternate  sub-stations,  and  two  other  feeders 
are  connected  to  the  half-way  sub-station.  There  are  10  sub-stations, 
having  outputs  from  125  k.v.a.  to  1,()00  k.v.a.  Curves  and  diagrams 
are  given  in  the  Paper.  The  saving  effected  by  the  change  is  less  than 
was  anticipated,  chiefly  owing  to  the  rising  price  of  fuel ;  but  it  is  more 
than  sufficient  to  meet  the  annual  capital  charges  on  both  the  original 
and  modern  plant,  and  the  latter  is  sufficient  to  cope  with  a  considerable 
increase  in  the  demand. 

Scientific  and  Industrial  Research. — In  exercising  the 
functions  assigned  to  it  in  the  Government  scheme  for  the 
organisation  and  development  of  scientific  and  industrial 
research,  the  Advisory  Council  has  taken  initial  action  on  the 

lines  indicated  below. 

In  order  to  secure  that  researches  already  in  progress  should  so  far  as 
possible  be  carried  on  in  spite  of  the  war,  scientific  and  professional 
societies  were  invited  to  submit  applications  for  aid  to  continue  researches 
for  which  the  necessary  staff  and  equipment  were  obtainable.  Grants 
have  already  been  made,  or  will  shortly  be  made,  to  the  Institution  of 
Mechanical  Engineers  (hardness  tests  and  the  properties  and  composition 
of  alloys),  to  the  Institution  of  Electrical  Engineers  (heating  of  buried 
cables  and  the  properties  of  insulating  oils),  to  the  Institute  of  Chemistr^- 
(laboratory  glass  and  optical  gla.^s),  to  the  Institution  of  Mining  and 
Metallurgy  (methods  of  extracting  tin  and  tungsten),  to  the  Institute  of 
Metals  (corrosion  of  non-ferrous  metals),  to  the  Institution  of  Gas 
Engineers  (refractory  materials),  to  the  Manchester  Association  ->i 
Engineers  (tool-steel  experiments),  and  to  the  National  Physical  Labora- 
toiy  (optical  glass).  Other  proposals  of  the  same  type  are  still  under 
consideration.  The  Advisory  Council  has  also  recommended  a  grant 
in  aid  of  an  important  new  research  into  the  manufacture  of  hard  por- 
celain, which  has  been  undertaken  by  the  governing  body  of  the  Stoke- 
on-Trent  Central  School  of  Science  and  Technolopy,  in  conjunction  with 
the  Staffordshire  Potteries  Manufacturers"  Association,  with  a  view  to  the 
establishment  of  the  manufacture  of  hard  porcelain  m  this  coimtiy. 

The  Council  is  now  a])proaching  other  proposals  of  great  importance 
which  have  come  from  institutions  or  individuals,  and  in  order  that  they 
m.ay  bo  in  a  position  to  do  justice  to  the  branches  of  indnstiy  concerned 
have  decided  to  appoint  Standing  Committees  of  Experts.  Strong 
committees  in  miixUig  and  metallurgy  have  already  been  constituted. 
The  Mining  Committee  will  have  two  sections,  dealing  respectively  with 
the  mining  of  non-ractais  and  the  mining  of  metals.  Sir  William  Garforth 
has  accepted  the  chairmanship  of  the  Committee  and  of  the  non-metals 
section,  and  Mr.  Edgar  Taylor  has  accepted  the  chairmanship  of  the 
metals  section.  The  Metallurgy  Committee  will  also  have  two  sections, 
deaUng  in  this  case  with  ferrous  and  non-ferrous  metals  respectively. 
Sir  Gerard  Muntz,  Bart.,  has  accepted  the  chairmanship  of  the  Com- 
mittee and  of  the  non-ferrous  section,  and  Sir  Robert  Hadficld.  P\R.S.^ 
has  accepted  the  chairmanship  of  the  ferrous  section.  The  Advisory 
Council  hopes  at  an  early  date  to  constitute  a  similar  committee  for 
engineering. 

Particulars  have  been  obtained  of  the  research  work,  not  only  of  the 
scientific  and  professional  societies,  but  also  of  the  Universities  and  higher 
technical  schools,  -with  a  view  to  the  establishment  of  a  register  of 
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research.  The  possibility  of  proceeding  to  collect  in  the  near  future 
information  as  to  the  research  work  of  particular  firms  is  also  under 
consideration. 

The  training  of  an  adequate  supply  of  research  workers  will  be  an 
important  branch  of  the  Advisorj*  Council's  work,  and  the  steps  to  be 
taken  for  that  purpose  will  require  much  careful  thought.  It  is  plainly 
impossible  to  make  any  definitive  plans  during  the  war,  but  the  Advisory 
Council  is  so  much  alive  to  the  urgency  of  the  matter  that  it  has  thoutrht 
it  necessary  to  take  immediate  interim  action,  and  has,  therefore,  made 
recommendations  which  if  adopted,  will,  it  is  believed,  secure  that  all 
that  is  practicable  in  existing  circumstances  shall  be  done. 


OBITUARY. 


Ivan  Levinstein. — The  death  is  announced  of  ]\Ir.  Ivan  Levin- 
stein, head  of  Levinstein  &  Sons,  chemical  manufacturers,  of  Man- 
chester. 

Mr.  Levinstein,  who  was  well  known  as  an  advocate  of  patent  law 
reform,  was  bom  in  Charlottenburg,  Berhn,  and  was  educated  at  the 
Technical  High  School,  Berlin.  He  established  dye  works  in  Manchester 
in  ISM,  since  when  he  has  been  prominently  connected  with  the  com- 
mercial and  civic  life  of  that  city. 

John  Clay.— The  death  of  Mr.  John  Clay,  of  the  Cambridge 
University  Press,  occurred  on  Monday.  Mr.  Clay  joined  the  Uni- 
versity Press  before  taking  his  degree,  and  became  a  partner  with  his 
father  (Mr.  C.  J.  Clay)  in  1882. 

Lady  Kelvin. — We  regret  to  record  the  death  of  Lady  Kelvin, 
which  took  place  at  Xetherhall,  Largs,  on  the  16th  inst.,  after  an 
illness  of  five  weeks.  Lady  Kelvin  was  the  daughter  of  Mr.  Charles 
R.  Blandy,  of  Madeira,  and  she  became  the  second  wife  of  Lord 
Kelvin  (then  Sir  William  Thomson)  in  1874,  the  wedding  taking 
place  at  Funchal,  Madeira.  She  met  Lord  Kelvin  at  Madeira  when 
he  went  there  on  one  occasion  to  repair  a  cable.  Lady  Kehdn  took 
little  jjart  in  public  life,  but  w^as  the  President  of  the  West  of  Scot- 
land Women's  Unionist  Association. 

Killed  in  Action. — Lieut.  John  M.  Thornton,  R.E.,  who  was 
killed  in  France  on  Jan.  19th  last,  was  an  electrical  engineer.  He 
graduated  B.Sc.  (in  Engineering)  at  the  London  University.  At  the 
outbreak  of  war  he  was  a  private  in  the  London  Scottish,  and  was 
dangerously  wounded  at  Messines  in  October,  1914.  When  he 
recovered  he  received  a  commission  in  the  Royal  Engineers. 


PERSONAL. 


Royal  Ekgineebs(T.F.) — The  following  appointments  have  been 
made  : — 

London  Electrical  Enoinecrs  :  Chief  Petty  Officer  H.  J.  Waller  (from 
K.N.A.S.),  Cor]).  A.  .1.  Anido  and  Spr.  F.  G.  Hart  to  be  Second  Lieu- 
tenants (on  ])robation). 

Tyne  Electrical  Engineers:  Second-Lieut.  Thos.  T.  Tucker  to  be 
temp.  Ijeutcnant. 


APPOINTMENT  VACANT. 


manen 


A  trustworthy  meter   reader  is  required  by  an   advertiser  ;    i^er- 
lanent  situation.     Commencing  salary  308.  per  week. 

INSTITUTIONS  AND  SOCIETIES. 


read  a  Paper  of  much  practical  interest  on  "  Types  of  Modem 
Electric  Winding."     He  explained  at  the  outset  that  he  did  not 
propose  to  discuss  the  relative  merits  of  steam  and  electric  winding. 
Those  who   had   considered   the  question  during  the  past  decade 
knew  that  there  was  a  useful  field  for  each,  and  that  the  final  selection 
mu.st  depend  upon  the  particular  requirements  of  each  case.     No 
complete  statistics  were  available,  but  from  data  published  from  time 
to  time,  it  was  safe  to  say  that  the  aggregate  of  electric  winding  plant 
in   this   countrj-   and   on    the   Continent   could   not    be   less  than 
1,000,000  H.p.     An    interesting    point    arose    in    connection    with 
electric  winding,  esjiecially  where  the  supply  of  jwwer  was  taken 
from  an  outside  .source  or  from  a  colliery  company's  own  generating 
station  situated  at  another  colliery.     Electric  winders  themselves 
were  quite  reliable  and  not  liable  to  breakdowns,  but  if  the  source  of 
supph'  failed  they  were  helpless.     This  had  to  be  seriously  considered 
in  many  cases,  and  it  would  be  of  interest  to  hear  the  views  of  mining 
engineers  on  the  point.     Having  described  at  length  the  features 
of  interest  peculiar  to  the  Ward-Leonard,  Thury  and  llgner  systems 
of  electric  winding,  Mr.  Onslow  passed  on  to  say  that  while  the 
winder  was  only  one  of  many  factors  which  went  towards  the  fuU 
equipment  of  a  coUiery,  it  was  the  factor  without  which  the  others 
availed  nothing.     The  first  consideration  in  a  winder  was  reliability, 
and  this,  through  extended  and  wide  exjjerience,  had  been  attained  in 
the  steam  winder.     The  very  nature,  however,  of  the  load  was  such 
that  on  the  score  of  econom}^  and  other  considerations  there  was  a 
held  for  improvement,  and  into  this  field  electricity  stejjjjed,  and 
had  already  secured  for  it.self  a  holduig  which  was  bound  to  extend. 
Modem  electric  developments  and  the  introduction  of  turbines  of  the 
high-pressure,    mixed-pressure    and    low-pressure    ty{)es,    together 
with   the   fact   that   public   supplies   were    largely    available,   had 
rendered  the  ]x)ssibilities  of  economy  a  matter  for  wide  consideration. 
Mainl}'  the  alternatives  were    :    (1)  Shall  the  colliery  be  entirely 
electrically  equipjied    and   supplied  with   power  from   an   outside 
source  of    supply  or  from  electricity  generated  at  the  collieries  ? 
(2)  Shall  the  colliery  depend  upon  its  own  steam  plant  for  its  winding, 
with  the  possibility  of    utilising  in  a  mixed -pressure  turbine  the 
available  exhaust  steam  augmented  with  live  steam  for  the  generation 
and  supply  of  electricity  for  the  auxiliary  plant  ?  Since  it  had  become 
an  established  fact  that  electric  winding  was  reliable  and  economical, 
the  two  alternative  questions  referred  to  assumed  an    importance 
and  claimed  a  consideration  which  was  not  the  case  before  electric 
winding   had    passed   through    its   period   of   probation,   and    had 
established  itself  as  having  "  come  to  staj'." 


Scottish  Local  Section  of  LE.E. — At  the  monlhly  meeting  of  this 
Section,  held  on  .Maicli  14,  at  Cila.sgow,  the  following  ofiice-bearers 
were  nominated  for  l!M«)-17  :  Pu'<l  ('hniniie)i :  Messrs.  U.  A.  Starr. 
Sam  Mavor  and  James  I^owson  ;  Chnirmau  :  -Mr.  .1.  K.  Sfolhert: 
Vire-cluiinneii :  Messrs.  J.  E.  Savers  and  E.  T.  Ciosliu;  Ilou.Strrr- 
Inrtf:  Mr.  Joseph  1'aylor;  As.'iijitaiil  Hon.  See:  Mr.  Wm.  F. 
Mitchell:  Commitlre:  Messrs.  F.  H.  Whysall.  W  W.  Lackic.  A. 
I'iine,  W.  B.  Hird,  Prof.  Magnus  Maclean,  Alex.  Lindsay,  A.  S. 
M(  Whir(er.  1).  M.  Mcl^Kod.  Archd.  Wilson.  A.  S.  Hampton  and 
Prof.  ( '(U'niai'lv. 

Institute  of  Radio  Engineers.  A  nicclinp  of  X\w  Institute  of  Radio 
Knginecrsof  New  N Drk  wiishcid  on  March  1.  when  ft  Paper  on  "  Recent 
Standard  Pailio  Set.**  "  was  read  by  .Mr.  Many  Shoemaker. 

Mining  Institute  of  Scotland. — I'nder  tlie  joint  ausjuces  t.f  the 
Mining  hislitiite  of  Scotland  and  the  Scottish  l>rancho«  of  the 
National  .Association  of  Colliery  Mana>;crs  and  the  .\.s.sociation  of 
Miniufz  Elect ricfil  Engineers,  a  largely  attended  mwting  was  lield  at 
tho  R«>yrtl  'IVchnical  College,  Ciliv.Hgow.  last  Satunlay  afterno«in. 
Mr.  .\.  H.  Muirhead  occupied  the  chair.     Mr.  Frank  Onflow  (CJIasgow) 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY.  March  24th  (today). 

PiivsiCiL  Society. 
5  qhm.  At  the  Imperial  College  of  Science,  S.W.  Papers  on  "  A 
New  Method  of  Determining  Ionic  Velocities,"  by  Mrs.  Griffiths  : 
"  An  Explanation  of  the  Migration  of  Ions  "  and  '"  A  Method 
of  Exhibiting  the  Velocities  of  Iodine  Ions  in  Solution."*  bv 
S.  W.  J.  Smith.  M.A.  D.Sc.  F.R.S. 
SATUBDAY,  March  25th. 

llOYAL    InSTITITIOX. 

3-p.vK  At  Albemarle-street.  W.  Lecture  by  Sir  J.  J.  Thomson. 
D.Sc,  P.R.S.,  on  "Radiations  from  Atoms  and  Electrons" 
(I>ecture  III.). 

WEDNESDAY.  March  29tli. 

Sti  DKNTs"  Section.  IssTrrrTTON  of  Et-Kctricai.  ExcnNEER.s. 
7:45  p.m.     At     Victoria     Embankment,     W.C.     Annual     CJeneral 

Mi'ctiiiL'. 

FRIDAY,  March  3l8t. 

Roy  \l  iN.sTrrrTioN. 
ri:30  p.m.     At  Albemarli"  street,  W.     Discourse  by  Prof.  A.  Fowler, 
E.R.S.,  on  "The  Siiectra  of  Hydrogen  and  Helmm." 

ENGINEERING  INSTITUTIONS    VOLONTEER  TRAINING  CORPS. 
Commanding  Officer:    Lieut. -Col.  Clay.  V.D. 
Orders  for  work  commencing  March  27,  191(»  : — 

Prills  :   l\:2.'->  to  7:2."i;    7:25  to  8:2.5  p.m. 
Monday,  Manli  27.^ — Sections  I  and  2.  t<'chnical ;  Sections  S  and  4.  stpiad 

mil  platoon.     Signalling  class  and  recruits. 
Ttiesday.  Man^h  28.  —  School  of  anns.  (» to  7  p.m. 
'I'luirsday.  March  30.  -  Shoot inc  for  S«^i'tions  3  and  4. 
I'ridny.  .Manli  .31. — Soctionsi  3  and  4.  (<■'  hnicnl  :   Sortions  1  and  2,  .s<|uad 

and  platxon.     Sicmdlinc  c-la.s.«  and  n>(Tiiit.s. 
Saturday.  April  1.—  Adjutants  instnuticm  class  at  2:.30  p.m. 

Sections    for    technical    i>arade    at    headquarters.    l^ntJon    Electric*! 
Enginwrs.  40,  Regency-street,  S.W. 

Sections  for  shooting,  parade  at  miniature  ranges. 
Vnli'Rs  otherwise  (inien^d,  all  parades  at  ('he«ter  Honf>o. 
MemlxTS  who  have  not  yet  Invn  mea.suro<l  for  uniforms  must  c*H  on 
Samuel  Bros.,  Ludgatc-hill.  a»  booh  a«  p«>.4sible. 
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MAGNETOS  FOR  ELECTRIC  IGNITION.* 

BY  H.  ARMAGNAT. 

The  article  is  divided  into  three  sections  : — 

1.  Commercial  and  industrial  conditions  in  France. 

2.  History  of  the  magneto. 

3.  General  theory  of  the  magneto. 

The  first  section  deals  entirely  with  conditions  in  France,  and  is 
abstracted  shortly  as  follows  : — 
.  The  author  first  points  out  that  France  was  tributary  to  the 
German  market  in  the  supply  of  magnetos,  and  he  states  that  this  is 
not  due  to  a  lack  of  technical  ability  or  want  of  inventiveness.  He 
goes  on  to  point  out  that  the  discouragement  of  French  manufac- 
turers of  automobiles  is  partly  due  to  the  absorption  of  a  large  part 
of  the  profits  by  the  intermediaries,  and  also  to  the  lack  of  organisa- 
tion necessary  to  turn  out  models  in  very  large  quantities  of  varying 
patterns.  A  third  reason  is  given,  as  the  lack  of  foresight  on  the  part 
of  the  capitalists  in  not  allowing  enough  of  the  profits  to  be  appro- 
priated by  the  manufacturers  to  research  in  order  to  perfect  their 
productions. 

He  also  suggests  that  part  of  the  blame  rests  on  the  chents  who,  on 
account  of  ignorance,  are  a  prey  to  vmscrupulous  dealers. 

He  considers  that  French  manufacturers  should  be  capable  of 
regaining  their  position  in  the  production  of  magnetos  by  attending 
to  these  points. 

He  then  proceeds  to  sketch  rapidly  the  historical  development  of 
the  magneto  and  finally  develops  a  general  theory  of  its  action  which 
is  confirmed  by  experiments. 

Development  of  Electric  Ignition. 
The  first  gas  engine  operating  by  the  help  of  electric  ignition  was 
that  of  Lenoir  (patent  Jan.,  1860,  with  additions  in  April  of  the  same 
year). 


^^^^ 
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Fig.  1. — Lenoir  Ignition  Scheme. 

Since  that  time  electric  ignition  has  passed  through  many  stages 
of  development,  and  its  success  has  been  assured  by  the  develop- 
ment of  the  engines  used  in  automobiles  and  for  aviation.  At  the 
present  time  the  trend  of  design  in  stationary  engines  is  to  approach 
more  and  more  the  principle  of  the  Diesel  engine,  in  which  ignition 
is  effected  entirely  by  the  compression  of  the  explosive  mixture,  in 
distinction  to  aircraft  and.  automobile  engines,  which  operate  en- 
tirely by  electric  ignition. 

The  Lenoir  engine  embodies  all  the  essentials  found  in  present 
day  engines  (Fig.  1).  The  Lenoir  system  of  ignition  was  based  on 
the  use  of  a  high-tension  spark,  furnished  by  an  induction  coil,  and 
caused  to  take  place  at  the  right  moment  between  an  insulatcid 
electrode  and  the  cylinder.  The  coil,  operated  by  two  or  three 
Bunsen  cells,  had  a  hammer  break  of  slow  period  which  periodically 
interrupted  the  primary  current,  giving  rise  to  the  secondary  spark. 
A  high-tension  distributor  (Fig.  2)  mounted  on  the  main  shaft  of  the 
engine  connected  the  secondary,  successively,  to  the  plugs,  one  at 
each  end  of  the  cylinder.  This  arrangement  necessitated  the  con- 
tinuous operation  of  the  coil,  and  is  not  used  at  the  present  day. 

The  plug  (Fig.  3)  consisted  of  an  outer  bronze  casing  holding  a 
porcelain   insulator    through   which    passed   the   central   insulated 

*  Translated  and  reproduced  with  slight  abbreviations,  by  kind  per- 
mission of  the  editor  of  "  La  Revue  Electrique." 


electrode,  thus  comprising  the  elements  of  the  present  day  high- 
tension  plug. 

The  next  stage  was  in  1883,  when  Marcus,  of  Vienna,  already 
knowTi  by  his  electromagnetic  mine  exploder,  patented  the  first 
magneto  especially  applied  to  the  ignition  of  explosion  engines.* 

Marcus'  arrangement  (Fig.  4)  consisted  of  a  low-tension  generator 
and  a  system  of  cams  and  levers  oiK-rating  to  break  the  circuit  in  the 
interior  of  the  cylinder,  in  the  explosion  chamber.  This  is  the  first 
application  of  the  "  extra  current "  due  to  self-induction.  This 
system  by  Marcus  embodies  the  essential  features  of  the  low-tension 
system  of  ignition  ;  the  armature  of  the  magneto  is  similar  to  Siemens 
H-type ;   the  cam  determining  the  break  of  the  circuit  is  shaped  so 
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Figs.  2  and  3. — High-tension  Distributor  and  Plug  of  Lenoir 

Engine. 

as  to  effect  as  rapid  a  separation  of  the  contacts  in  the  cylinder,  as 
possible. 

About  1885  Forest  applied  a  similar  system  to  some  of  bis  engines, 
and  the  Otto  engines  of  1888  made  use  of  the  Deliege  system  of 
ignition  based  on  exactly  the  same  principle. 

The  development  of  the  automobile  dates  from  1893,  when  the 
ignition  of  the  small  engines  used  on  tricycles  was  greatly  improved 
by  De  Dion  in  conjunction  with  Bassee  and  iMichel.  These  small 
engines  worked  at  a  high  speed,  and  the  tremblers  of  the  coils  were 
not  sufficiently  regular  or  rapid  to  give  ignition  at  the  right  moment  ; 
this  difficulty  was  overcome  by  these  inventors,  who  disposed  the 
contact  spring  in  such  a  manner  as  to  be  operated  by  a  cam  driven 
directly  from  the  engine.  They  further  designed  this  cam  so  as  to 
permit  of  an  angular  displacement  relative  to  the  crankshaft ;  they 
thus  realised  advancing  and  lotarding  of  the  ignition  (Fig.  5). 
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Fig.  4.^ — Maki  l>'  Low-tension  Generator. 

In  1898  t  Simms  and  Bosch  brought  out  their  rotating  sector 
magneto,  consisting  of  a  fixed  H-armature  between  the  pole-pieces 
of  a  permanent  magnet ;  in  the  intervening  large  air-gap  (Fig.  6)  are 
disposed  two  rotatable  sectors  momited  on  a  shaft  and  geared  to  the 
engine.  These  sectors  form  each  a  quarter  of  a  cylindrical  tube,  and 
by  their  rotation  reverse  the  fiux  in  the  armature  four  times  each 
revolution,  thus  inducing  currents  in  the  winding  on  the  iron  core. 

In  1900  a  Frenchman,  M.  Boudeville,  ha\'ing  already  patented  a 


*  D.R.P.    25,947,.  Mav,    1883 

Vol.  CCLVL,  May  6,  1885,  p.  198. 

t  "  Industries  and  Iron,"  1898. 


Dinglcr's    "  Polytechnic    Journal," 
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magneto  *  with  break,  conceived  the  idea  of  putting  two  windings 
on  the  armature,  one  of  thick  wire  short-circuited  on  itself  through 
an  interrupter,  and  the  other  of  fine  wire  connected  directly  to  a 
high-tension  plug  (Fig.  7).  Such  an  arrangement  behaves  as  an 
induction  coil  in  which  the  primary  current  is  induced  by  the  rota- 
tion of  the  whole  in  a  magnetic  field  ;  on  breaking  this  primarj- 
current  a  high  E.M.F.  will  be  induced  in  the  secondary  winding. 
Unfortunately,  the  patent  says  nothing  about  the  use  of  a  condenser. 
It  had  to  wait  until  1902  when  the  Vesta  magneto  appeared,  and  also 
the  Simms- Bosch  magneto  giving  direct  sparks.  These  high-tension 
magnetos  have  to-day  quite  superseded  the  older  low-tension 
machines. 

The  low-tension  magneto  has  the  advantage  of  simplicity,  its 
current  being  easily  led  to  the  cylinder,  but  it  suffers  from  the 
serious  drawback  of  requiring  a  system  of  cams  and  levers  on  the 
engine  for  breaking  the  circuit  in  the  interior  of  the  cylinder. 

Many  inventors  sought  to  overcome  the.se  defects,  and  two  other 
forms  of  ignition  were  devised.     One  of  these  sought  to  combine  the 
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¥iu.  5. — Basske,  Michel  and  De  Dion  Arrangement. 

BREAKER  OPERATED  BY  CaM. 


CONTACT- 


advantages  of  the  magneto  with  those  of  the  induction  coil ;  by 
using  them  in  combination  the  battery  is  done  away  with.  The 
first  to  suggest  this  arrangement  seems  to  have  been  Ei.semann,t 
followed  .some  time  after  by  the  NilmeUor  Company. 

Eisemann  utilised  the  extra  current  at  break  by  causing  it  to  circu- 
late in  the  primary  of  a  transformer  the  secondary  of  which  ^\ab 
connected  to  the  plug  (Fig.  8). 

A  contact  spring,  b,  pressing  against  a  toothed  disc,  a,  alternately 
short-circuited  and  connected  to  each  other  the  generator  winding  in 
and  the  j)rimary  c  of  the  transformer  ;  at  each  break  of  contact  the 
self-induced  current  generated  a  high  E.^I.F.  in  the  secondary  of  the 
transformer. 

ZubalofT,t  experimenting  in  quite  a  different  direction,  entirely 
suppressed  the  mechanical  equipment  necessary  to  break  the  circuit 
in  the  interior  of  the  motor  bj^  rcphicing  the  liigh-tension  plug  with 


Kii;.  ().--Si.MMs  AM)  Bn.scH  Kotatini;  Skctou  Maijnkto. 
P.  P>,  pole  pieces.       B,  winding.       V,  V>.  sectors. 

an  floctroniagnotic  device  into  which  tho  current  was  sent  from  a 
low  tension  mattnoto  or  battery  at  the  correct  nioinont  by  a  ram 
or  any  otlirr  .suitable  contacting  device.  Tho  elect nuuagnetic  npjia- 
ratu.s  enorgi.ses  a  movablo  piece  of  iron  which  is  rapidly  attracted 
and  suddenly  bn'uk.s  the  circuit  m  the  interior  of  the  cylinder;  when 
the  contact  at  the  cam  is  broken  the  j>ieee  of  iron  falls  back  apain 
juid  clo.se.H  the  circuit  in  the  cylinder.  Other  arrangonient*  on  simi- 
lar lincH  In  this  have  been  pro|>osed  by  Taron.  Sinuns-liosch.  iVi\  ; 

<  lieV  ,'lll  eltl'iixlv  tlic  piiiirinli-  iif  replaciUB  •'"'  lii''h-*«''l--iiiii   nliu'  li\     1 
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self -operating  internal  interrupter ;  they  have  not  been  found  suc- 
cessful on  high  speed  motors,  but  are  found  in  various  forms  on 
stationary  engines. 

Magnetos  in  which  the  primary  and  secondary  circuits  are  movable 
with  the  iron  core  carrying  them,  require  special  care  in  construction 
to  ensure  adequate  insulation  of  the  windings  and  protection  against 
centrifugal  forces  ;  they  further  require  collectors  to  establish  the 
various  connections  between  the  fixed  and  moving  parts.  To  over- 
come these  difficulties  many  experiments  have  been  made  since  1900 
in  order  to  devise  a  magneto  with  fixed  windings  and  movable  iron 
core.  Under  this  category  we  have  the  "  Magneta,"  patented  in 
1901,  the  "  Saiot-Romain,"  and  the  "  Altemo  "  of  the  ^'ilmelior 
Company.  In  spite  of  much  experimenting,  none  of  these  magnetos 
have  succeeded  in  finding  a  place  in  everyday  use. 

At  a  time  when  high-frequency  currents  were  being  experimented 
with  it  was  natural  to  think  of  employing  them  in  the  sphere  of  elec- 
tric ignition,  and  Lodge,  in  1904,  evolved  such  a  system,  which  was  a 
successful  curiosit}',  but  was  soon  forgotten. 

To  complete  this  rapid  survey  of  the  history  of  the  applications  of 
electricity  to  the  ignition  of  explosion  engines  we  may  mention  the 
employment  of  statical  machines,  proposed  133-  Bonetti,  in  1890 
(Wimshurst  machine),  and,  later  again,  in  1906,  by  R.  Esnault- 
Pelterie  (Stato  Rep.).  These  proposals  have  not  led  to  any  prac- 
tical results. 

Finally,  a  system  making  use  of  electricity  as  an  auxiliary  is  the 
electrocatalytic  igniter  of  Wydtz  (1902).  This  is  only  a  new  form 
of  a  system  proposed  in  1879  by  Sir  William  Siemens.  A  spiral  of 
platinum  wire  is  mounted  in  a  suitably  designed  plug.  A  small 
current  sent  through  the  wire  heats  it ;  but  if,  now,  it  is  plunged 
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Fig.  7. — Boudeville  Magneto  with  Double 
Winding  on  the  Armature. 


\ 

Fig.  8. — Eisemann 
Arrangement. 


into  an  explosive  gaseous  mixture,  the  wire  becomes  red  hot 
and  tires  it.  By  regulating  the  current,  with  the  help  of  a  rheostat, 
to  a  convenient  value,  the  ignition  maj'  be  made  to  take  place  with  a 
greater  or  lesser  degree  of  compression  as  may  be  desired,  and  so 
advance  or  retardation  of  ignition  may  be  secured.  Like  the  pre- 
ceding, this  system  hi\s  not  received  any  general  applications. 

General  Theory  of  the  Magneto. 

Ignition  is  effected  by  magnetos  accorduig  to  two  di.stinct  prin- 
cij)les  :   one  by  self-induced  si)ark,  the  other  by  a  high-tension  spark. 

In  the  first,  the  current  generated  by  the  magneto  is  broken  in 
the  cylinder  it.self,  of  the  engine,  by  mechanical  .seiwration  of  two 
conductors  carryhig  tliis  current  The  s^wrk  due  to  self-induction 
thus  pnxluced  ignites  the  charge. 

In  the  .Mvond  ca.ie  the  current  generated  by  the  magneto  is  inter- 
tupted  at  the  proper  moment  by  a  mechanical  device  on  the  magneto 
itself,  and  a  second  circuit  of  fine  wire,  wound  over  the  first  *'"  ■ 
]iriinarv,  has  induced  in  it  a  current  of  high  tension,  as  a  result  of  ' 
nipid  variation  of  the  primary  current;  it  is,  in  fact,  an  induci 
coil,  in  which  the  i)rimarv  current  results  from  the  rotation  insltvui 
of  an  external  .source.  , 

\\\'  have  seen  also  a  mixed  combination  :  the  current  generated 
I'V  the  magneto  is  sent  into  the  primary  of  a  separate  coil  or  trans- 
former. 

In  every  case  the  most  imjiortant  function  of  the  magneto  is  to 
generate   this   curn'nt.   an<l   it    is   \Try   important    to    under»t*nd 
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thoroughly  how  this  current  is  generated  and  how  the  special  quali- 
ties of  the  magneto  adapt  themselves  to  this  end. 

Tlio  magneto  is  composed  essentially  of  a  rotor  of  shuttle  form 
{Siemens  H),  on  which  are  wound  the  primary  and  secondary  circuits, 
<ind  of  a  stator  consisting  of  one  or  more  magnets  of  horseshoe  form 
provided  with  iron  pole-pieces  (Fig.  !)). 

The  Siemens  armature,  dating  back  to  before  1860,  has  been 
entirely  superseded  for  alternators  on  account  of  the  bad  wave-form 
of  voltage  given  by  it.  This  defect  constitutes  its  chief  advantage 
from  the  magneto  point  of  view.  Furthermore,  all  efforts  made  up 
till'  now  to  replace  it  have  entirely  failed  ;  it  remains  the  principal 
flud  indispensable  organ  of  the  magneto. 

The  Siemens  armature  consists  essentially  of  a  soft  iron  core, 
having  an  H-section,  a  central  part,  N,  and  two  shoes  JJ.  The 
outer  surfaces  of  the  shoes  are  '^.ylindrical.  and  the  whole  is  mounted 
to  revolve  on  an  axis,  XX,  centrally  between  the  cylindrical  pole- 
shoes  PP  attached  to  the  limbs  of  the  magnets  AA. 


1 


Fio.  9. — Outline  of  Ionition  Magneto. 


The  coils  are  wound  on  the  core  N,  and  connected  to  slip  rings, 
from  which  the  currents  are  collected  by  suitably-disposed  brushes. 
Let  :— 

S  be  the  transverse  cross-section  of  the  core  N. 

n  the  number  of  primary  turns  on  the  core. 

B  the  magnetic  induction  produced  in  the  core  by  the  magnets  ; 
the  value  of  a  evidently  depends  on  the  position  of  the  armature  in 
the  air-gap  and  on  the  angle  B  which  its  axis  YY  makes  with  the 
median  line  PP  of  the  pole-pieces. 

i  the  instantaneous  value  of  the  current. 

L  the  self-induction  (assumed  constant)  of  the  primary  circuit. 
Ji  the  total  resistance  of  the  primary  winding. 

We  have  the  well-known  equation  : — 

dB       di 

which  can  be  transformed  to 

dB               di 
2nmnS      =2jTmL~  +Bt  , (2) 

^where  m  equals  turns  jier  second. 

da 

—  =2nm (3) 

dt  ^  ' 

B  and  i  are  seen  to  be  functions  of  a  for  a  given  speed,  and  since  L 
has  been  assumed  constant  (it  actually  varies  considerably  with  a) 
we  can  deduce  from  (2)  tiie  general  solution  : — 

7iS  R      f 

i=-~B—- r|  ?da— const (4) 

L         2nmLJ  ^   ' 

With  sparking  magnetos  the  circuit  is  interrupted  during  an  angle 
sufficiently  great  to  allow  the  current  to  become  zero.  Then,  at  the 
moment  of  closing  the  circuit : — 

/■  nS 

tc—0,j   ida=0,— B,=const., 
J  c  ■L' 

•and,  finally, 

nS                       R     f 
i=^r  (^-^c)-^       J   ida (o) 

If  the  relation  between  B  and  a  is  known,  i  can  be  calculated,  but 


with  a  Siemens  armature  this  relation  i.s  too  complex  to  express 
mathematically,  and  all  that  one  can  do  is  to  determine  the  curve 

By  the  aid  of  this  curve  the  values  of  1=9^0)  can  l^e  calculated  for 
different  speeds  and  resistances  of  circuit. 

This  calculation  has  not  much  practical  interest  ;  it  suffices 
generally  to  obtain  the  curve  B  =f(a)  and  its  derivative,  in  order  to 
determine  the  qualities  of  the  magneto,  and  to  see  what  correctioas 
have  to  be  made  to  it. 

Before  studying  the  properties  of  magnetos  as  given  by  these 
curves,  we  will  notice  how  they  may  be  obtained.  We  will  give 
three  methods  :  (1)  By  variation  of  flux  ;  (2)  by  contact  method  ; 
{'.i)  by  oscillograph. 

1.    Vnriatioii  of  Fln.r. — The  primary  is  connected  to  a   ballistic 
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Fig.  10. — Arrangement  for  Experimentally  Determining  the 

Function  B=J(a). 

galvanometer  and  has  impressed  on  it  small,  successive,  equal  angu- 
lar displacements  (about  lOdeg.)  quickly-  given,  always  in  one 
direction,  and  the  corresponding  galvanometer  deflections  are 
observed. 

This  operation  is  easily  carried  out  by  mounting  two  levers  A,  A' 
on  the  shaft  C  of  the  magneto  (Fig.  10)  which  can  be  locked  in 
any  position  by  milled  nuts  B,  B' ;  these  levers  can  oscillate  between 
fixed  .stops  Vj  and  V,-  The  direction  of  rotation  being  that  indi- 
cated by  the  arrow  say,  the  two  levers  are  placed  in  contact  with  the 
stop  V2,  and  locked  on  the  shaft  by  nuts  B  and  B'.  By  sharply 
jerking  the  levers  over  to  Vj  the  armature  is  given  an  angular  dis- 
placement. The  throw  observed,  the  lever  A  is  fretd  on  the  shaft 
(lever  A'  being  held  meanwhile  against  stop  V^)  and  its  end  brought 
over  into  contact  with  V,  and  locked  in  position  on  the  shaft  ;  A'  is 
now  similarly  loosened,  brought  over  and  locked,  the  two  levers  are 
now  in  contact  with  V^,  everything  being  the  same  as  at  the  start, 
except  that  the  armature  has  been  displaced  h\  the  angle  a.  The 
operations  are  again  repeated,  giving  a  second  throw,  and  so  on. 

The  successive  throws  obtained  in  this  manner  give  diffei-ences  of 
flux  or  induction  for  each  change  of  position  of  the  coil  by  the  angle 

e=A(Bn—Bn-\). 

and  if  the  angle  o  has  been  kept  very  small  we  may  WTite  \a  for  a 
and 


^^A{Bn-B^x)        \B 

An  A«  ^"    An' 


(6) 


By  jilotting  as  abscissae  the  total  angle  a  and  as  ordinates  the  sum 

of  the  throws  f. 


v>" 


:i6=--iZ^(^,,-£„_,)=-4(5„-^3), 

we  obtain  the  curve  connecting  total  induction,  through  the  arma- 
ture, with  the  angle  of  diaplacement  from  any  given  starting  position 

B=f(a) (7) 

If,  instead   of  plotting  A2^   {Bn~B„_i)  against  total  a  we  plot 

simply  f  against  total  a  we  get  the  curve, 

Ai?      , 

=  V'(n) (8) 


Aa 
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'J"he  curve  (8)  is  to  a  lirst  approximation  the  Hrst  differential  of  (7). 
and  experience  shows  that  one  can,  by  limiting  the  angle  a  to  4  deg. 
or  .1  (leg.,  obtain  a  quite  sufficient  accuracy  for  the  study  of  magneto 
behaviour. 

Fig.  11  gives  an  example  of  curves  obtained  in  this  mamier. 

2.  devolving  Contact  Method. — If  a  contact  is  mounted  on  the  shaft  ( 
of  the  magneto  which  allows,  at  each  revolution,  a  condenser  to  be 
charged  and  then  discharged  through  a  galvanometer  (which  may  be 
an  ordinary  voltmeter)  then,  for  a  particular  .setting  of  the  contact 
with  regard  to  the  armature,  we  obtain  a  current,  /',  which  is  approxi- 


<x  0  90  laU  il'J  .;0 

Fn;.  11. — CiRVKs  OF  .Mac.nktic  I.nui  (tion  and  ns  Fik.st  Dkrivativi; 

mately  i)roportional  to  the  instantaneous  HM.F.  generated  in  the 

armature  :— 

dB  (IB 

i=muSC      ^2rrm-tiS('-' (0) 

at  an 

This  is  Joubeit's  method. 

.'{.  f)sciUogr(i])h. — Finally,  oscillographs  provide  a  direct  means  of 
studying  the  behaviour  of  magnetos.  With  a  very  .sensitive  oscillo- 
graph having  a  high  resistance  in  .series,  a  curve  analagous  to  (!•)  is 
ol)tained,  and  with  a  shunted  o.scillograph  curves  of  current  for 
various  practical  ca.ses  may  al.so  be  readily  obtained. 

f'lirrei  of  /'Zh.i.— The  three  mctiiods  have  their  advantages  and 
disadvantages.  The  measurement  by  j)oint8  requires  only  simjile 
apparatus  and  gives  wcll-dclined  results  :  the  curve  of  flux  is  exact, 
and  the  curve  .^Ji  Sn  is  very  nearly  equal  to  tlJi  dn.  From  these 
two  curves  the  shape  of  the  current  wave  can  be  pre-determiiied  for 
any  given  case,  but  tliis  calculation  is  very  tedious,  and  only  gives 
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results  according  to  the  nsKinned  data.  It  docs  not  give  any  infornm- 
tion  at  all  about  plicnnmeiia  whith  are  fiuietions  of  the  speed,  such 
as  eddy  (MniXMits.  hysteresis  and  viscosity. 

From  this  |K>int  of  view  the  most  rational  method  to  adopt  is  the 
oscillognipli,  but  against  this  must  be  .net  otT  the  fact  that  it  is  a  v«mv 
costly  apparatus,  and  also  that  the.  n's\dts  given  by  it  must  l>o  care- 
fully interpreted  in  the  light  of  various  errors  to  which  it  is  sul)ject. 

Fmm  a  comparison  of  tlie  oscilhigraph  curve  (Fig.  i2)  with  the 
curve  .i/i  All  in  Kig.  11  a  distinct  dillrn-nce  is  immediately  mn-n ; 
\\lulst  the  curve  \li  An  is  practically  symmetrical  on  each  sitle  of 
the  maxin>tim:  on  the  other  hand,  the  nscillogmph  curve  shows  a 


considerable  distortion.  The  reason  for  this  lies  in  the  fact  that  the 
oscillograph,  as  also  the  Joubert  method,  takes  a  certain  amount  of 
current  from  the  winding,  m  hich  is  far  from  negligible  in  comparison 
with  the  feeble  power  of  the  magneto. 

Equation  (2)  shows  that  i  is  onh'proiwrtional  to  dB  da,  when  R  is 
very  large  compared  to  2n)nL,  in  which  case  the  latter  term  can  be 
neglected,  and  the  a])proximate  equation 

•ZnmnS  dB 

'—r  „. '»> 

gives  the  current  when  R  is  very  large  or  when  m  is  \ery  small. 
Tlie.se  conditions  are  only  the  limits  which  can  be  approached,  but 
which  are  never  attained,  so  that  the  o.scillograph  curves  mu-st  be 
corrected  to  the  case  of  it'=  infinite  if  it  is  desired  to  study  the  char- 
acteristics under  these  conditions  and  where  direct  exi)eriment  Is 
difficult. 

This  distortion  of  the  curve  has  been  sometimes  attributed  to 
hysteresis,  whereas  it  is  only  due  to  a  non- negligible  current,  for 
hystere.sis  is  present  in  the  method  by  iK)ints.  Experiment  shows 
tiiat  it  is  always  masked  by  errors  of  measurement. 

By  splitting  u])  the  curve  of  flux  one  can  always  calculate  the 
instantaneous  values  of  /  by  the  approximate  fornmla  given  in  (o). 

The  absci.s.sae  are  divided  into  equal  small  angles ,^  ( Fig.   13)  and 


l"ri;.   1:5. — Dltef.mi.s  \TioN  «.  F  CvRKENT  CiiiVi:  F.-.oM  Fli  X  Wavk 

taking  as  origin  the  point  at  which  the  primary  circuit  is  dosed, 
then  assunn'ng  that  the  cunx?nt  curve  is  straight  l>etween  the.se 
intervals  \\(>  get  for  the  succe.ssivc  ordinates 

irrHinS 
i.>^- ~—JB,-B,)- 


AnmL^iiR 


2iR 

4niiiL-,iR 


i> 


2dR 


..-.-  -  .J«"-'8.>-4,,:i:,^ft-"''■ 


■  (11) 


AninnS 

.\  trial  showed  that  the  curves  calculated  by  this  formula  agree 
exactly  with  those  obtained  with  the  oscillograph,  when  all  nece.s.-Miry 
pii'i  iuifions  are  taken.  .As  has  been  mentioned  In-fore.  the  .'^niall 
|M>wcr  of  the  luiigiu-to  makes  it  dillicult  to  connect  an  o.scillograph  in 
the  circuit  without  seriously  affecting  the  current  who.se  cur\-e  :- 
requiied,  and  for  this  n>ason  it  is  often  preferable  to  obtiiin  the  curv 
of  liux  by  the  liallistic  galvanometer  m(>thod. 

Fig.  1 1  shows  that  the  curves  of  flux  and  its  first  derivative  an>  far 
from  being  sine  curves  ;  this,  which  would  l»e  a  fault  in  most  electn^ 
trcluiical  ajiplinnccs.  isof  great  ad\  antage  in  the  case  of  the  magnet 
111  fact,  the  proltlem  to  to  Im*  solvetl  is  quite  different  from  those 
generally  occurrint:  in  elect roteehnics. 

(To  be  conclttdfd.) 
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CONTINUOUS-CURRENT  RAILWAY  MOTORS. 


The  foUowiii.ii;  is  a  lepoit  o{  the  discussion  on  Mr.  Pannel! "s 
Paper  at  the  meeting  of  the  Manchester  Section  of  tiie  Insti- 
tution of  Klcctrical  IOn'i;inoers.  An  abstract  of  tliis  I'aper 
appeared  in  our  columns  last  week  : 

The  Chairman  (Mr.  B.  Welbouin)  said  it  was  not  without  significance 
that  the  engineering  woild  had  had  ])resentcd  to  it  within  a  few  weeks 
three  Pa])ers  which  dealt  ])rincii)ally  witii  continuous-cuiient  railway 
working.  The  Papers  referred  to  were  («)  the  .James  Forrest  Ix'cture. 
by  Mr.  H.  M.  Hobart ;  {(>)  Mr.  Pannell's  I'aper  :  (c)  the  Pa])er  to  be  read 
Ijy  Mr.  8torcr  on  March  21st.  8omc  exceedingly  vahiable  experimental 
work  was  being  conducted  in  the  states,  which  would  ))robably  have 
considerable  intiuence  on  the  character  of  the  elect lificat ion  of  railways 
to  be  cari'ied  out  during  the  next  few  years. 

Mr.  T.  Fercuson  said  that  in  describing  a  typical  urban  hea\'y  railway 
service  the  author  had  emphasised  the  desirabiHty  of  minimum  weight. 
This  was  a  most  important  point  because,  where  coal  was  expensive,  the 
annual  cost  of  carrying  an  extra  ton  of  equipment  might  easily  reach  £10. 
If  there  was  room  for  minimising  weight  in  designing  electrical  equip- 
ment, there  was  still  more  room  in  the  case  of  coach  building  to  reduce 
the  weights  of  car  bodies  and  underframes.  The  adoption  of  a  motor 
equipment  consisting  of  two  large  motors  rather  tlian  four  small  ones  had 
much  to  I'ecommend  it.  Regarding  an  urban  service,  such  as  described 
by  the  author,  it  was  a  matter  for  careful  consideration  to  decide  whether 
it  would  not  pay  to  adoj)t  an  acceleration  of  about  1  mile  per  hour  per 
second  rather  than  1 J  miles  per  hour  per  second,  in  order  to  use  a  two- 
motor  equipment.  The  train  weight,  as  stated,  would  render  it  impossible 
to  run  at  l^-  miles  per  hour  per  second  acceleration  with  a  two-motor 
equipment  having  two  motor  cars  and  three  trailer  cars.  The  higher 
acceleration  would  give  a  lower  current  consumption,  but  the  schedule 
indicated  in  the  Paper  was  not  only  possible  with  1  mile  per  hour  per 
second,  but  was  actually  in  oj)eration  on  portions  of  the  London  Under- 
ground System.  The  saving  in  the  cost  and  weight  accruing  from  the 
use  of  the  two-motor  equipment  was  great,  but  not  quite  so  great  as 
indicated  by  the  author  on  account  of  the  continuous  capacity  of  the 
180  kw.  motor  being  less  than  double  that  of  the  90  kw.  motor.  With 
non-ventilated  motors  this  was  especially  the  case,  as  the  radiating  area 
of  the  motor  frame  did  not  increase  in  anything  like  proportion  to  its 
one-hour  capacity.  The  use  of  the  so-called  "Simplex""  system  {i.e., 
two  motors  permanently  grouped  in  parallel  to  operate  as  a  single  motor) 
dispensed  with  duplication  of  contactors,  cables,  &c.,  on  a  four-motor 
equipment,  but  taking  everything  into  consideration,  the  two-motor 
equipment  was  cheaper  in  first  cost  and  maintenance,  and  it  might  easily 
show  lower  energy  consumption  per  train-mile  than  the  four-motor 
equipment.  When  standardising,  on  two-motor  equipment  especially, 
it  was  generally  considered  good  practice  to  adopt  the  largest  motor 
applicable  to  standard  wheels,  having  due  regard  to  preserving  sufficient 
clearance  above  rail  level  and  below  the  car  floor,  as  with  increase  of 
traffic  there  was  an  invariable  tendency  to  ])ush  up  the  schedule  to  the 
upmost  limits  of  the  motor  capacity.  The  author  had  urged  the  use  of 
fans  attached  to  the  armatin'e  shaft  for  increasing  the  continuous  service 
rating.  The  speaker  favoured  separately  driven  blowers  as  the  volume 
of  air,  and  consequently  the  continuous  rating  of  the  motor,  was  con- 
siderably increased.  Furthermore,  the  forced  ventilation  was  still  more 
effective  in  removing  grit  and  dust  from  the  inside  of  the  motor.  The 
two-motor  equipment  was  better  adapted  to  a  forced  ventilation  scheme 
than  the  four-motor  equipment  owing  to  the  air-duct  arrangement  being 
simpler.  The  author,  when  discussing  the  very  important  subject  of 
shape  of  characteristic  or  speed  curve  of  saturated  versus  non-saturated 
field  motors,  stated  that  for  frequent  stopping  service  involving  rapid 
acceleration  the  non-saturated  field  was  preferable.  However,  it  was 
to  be  borne  in  mind  that  the  non-saturated  motor  was  heavier  than  the 
saturated  motor  of  the  same  speed.  With  short  runs  it  was  generally 
better  to  employ  the  material  in  making  a  low-speed  motor  in  order  to 
avoid  rheostatic  losses  during  acceleration,  assuming,  of  course,  that  it 
was  not  possible  to  make  a  further  increase  in  the  gear  ratio.  Each  case 
required  a  very  careful  study  of  conditions.  With  short  runs,  although 
a  high-speed  motor  with  large-gear  ratio  was  best,  it  was  often  impractic- 
able owing  to  limitations  as  to  minimum  size  of  pinion  and  maximum 
size  of  gear  case  for  rail  clearance.  If  prepared  to  sacrifice  clearance  and 
take  chances  by  using  smaller  pinions,  inuoh  could  be  done  to  lower  the 
energy  consumption.  Regarding  field-controlled  motors,  the  author 
showed  a  typical  characteristic  in  which  the  ratio  of  full  field  to  weak 
field  appeared  to  be  about  2  to  1.  The  speaker  suggested,  however,  that 
the  speed  curve  relation  did  not  hold  at  light  loads,  as  at  20  miles  per 
hour  the  ratio  appeared  to  be  3-8  to  1  instead  of  2  to  1. 

Mr.  J.  S.  Peck  considered  the  design  of  railway  motors  a  subject  of 
growing  importance.  It  was  interesting  to  know  that  in  1 892  Mr.  Lamme 
brought  out  a  clo.sed  waterproof  railway  nioSor  with  single  reduction 
gears,  &c.  Thus  in  one  step  the  construction  of  railway  motors  was 
advanced  from  a  very  chaotic  state  into  one  which  stood  for  many  years 
with  only  minor  improvements.  Until  the  commutating  pole  was  intro- 
duced there  was  no  material  change  in  Lamme's  design.  The  ventilated 
design  with  the  double  or  parallel  flow  of  air  represented  the  latest  develop- 
ment, and,  as  the  author  had  pointed  out,  the  continuous  rating  had  been 
)  considerably  increased  in  consequence.  This  scheme  had  not  been 
introduced  extensively  into  this  country,  but  as  tramway  systems  in- 
creased and  railways  were  electrified  it  would  certainly  be  adopted.     An 


attempt  was  made  eight  or  10  years  ago  to  run  railway  and  tramway 
motors  with  the  commutator  covers  removed  in  order  to  secure  better 
cooling.  This  idea  was  abandoned  owing  to  the  accumulation  of  dust 
and  grit,  which  eventually  caused  insulation  breakdown.  A  great  trouble 
with  the  old  design  of  motor  was  the  unprotected  end.s  of  the  armature 
windings,  which  accumulated  dus*.  Moderfi  d'sig  s  end' s 'd  th'-  whole 
end  winding  in  a  canvas  cover ;  alsf*  the  ducts  in.side  the  armature  had  been 
eliminated  or  jilaced  so  that  they  could  not  possibly  damage  the  insu- 
lation of  the  coils.  In  many  armatures  the  insulation  at  the  end  of  the 
slot  had  been  reinff)rccd  so  that  the  coil  was  ]>rotected  at  its  weakest 
])oint,  I.e..  where  it  left  the  core.  Large  modem  motors  were  insulated 
l)ra<tically  throughout  with  mica  and  aslx;«to«,  which  ensured  good 
insulation  even  when  the  machine  was  run  at  temjieratures  exceeding 
100  ('.  Under  the  heading  ""  High  voltage  motors,"'  the  author  had 
referred  to  1,200  and  1,800  volts  on  a  single  commutator  as  though  it 
were  a  very  simple  matter.  It  had  taken  a  long  time,  even  after  the 
introduction  of  the  commutating  ])ole,  to  ])roduee  a  motor  which  would 
o])eiate  satisfactorily  even  at  thi!  lower  voltage  and  the  majority  of  rail- 
way enginetM's  of  to-day  would  proi>ably  hesitate  to  accept  1,800  volts 
on  a  four-i)ole  motor  of  ordinary  construction. 

Mr.  Jijuus  Frith  referred  to  the  constan*.  tcmj)tation  on  the  part  of 
manufacturers  to  make  use  of  the  fact  that  commutatintr  jjoles  had  taken 
away  sparking,  in  order  to  force  u])  the  volts  ])er  commutator  bar,  and 
at  the  same  time  to  take  advantage  of  the  ])ossibility  of  speed  regulation, 
in  which  case,  with  the  weakened  field,  all  the  volts  would  be  crowded  on 
half  or  even  less,  of  the  bars  between  brushes,  and  the  flashing-over  trouble 
would  again  appear.  Regarding  the  question  of  ventilation,  it  was  rather 
sur])rising  that  the  advantage  of  the  self-ventilating  motor  should  not 
have  been  grasped  much  sooner.  One  ])oint  in  its  favour  as  compared 
with  the  se})arately  ventilated  machine  was  the  ease  with  which  the  air 
could  be  made  to  apportion  itself  correctly  between  armature  and  field 
coils.  There  was  room  for  improvement  in  the  design  of  the  fans,  espe- 
cially the  ])addle-bladed  type  used  on  motors  to  be  run  in  either  direction. 

Mr.  W.  C.  ScHACHER  said  the  author  had  introduced  a  welcome  change 
by  substituting  the  kilowatt  rating.  There  was  no  reason  why  such  a 
purely  accidental  unit  should  be  adhered  to.  Regarding  the  one-hour 
rating,  which  was  universally  adopted,  'his  required  urgent  revision. 
This  method  was  adopted  originally  when  apjjlied  to  hea\-y  motors,  and 
when  ventilation,  as  supplied  at  the  present  time,  was  practically  un- 
known. Formerly,  a  designer,  when  rating  a  machine,  was  entirely 
dependent  upon  the  amount  of  heat  radiation  obtainable  through  the 
surface  of  the  motor,  and  from  the  thermal  constant  some  idea  could  be 
formed  of  the  capabilities  of  the  motor  under  continuous  load.  These 
conditions  had  changed,  and  in  the  modern  motor  not  the  slightest 
relation  existed  between  the  one-hour  rating  and  the  possible  con- 
tinuous putput.  It  .was  doubtful  whether  a  designer  obtained  much 
supjiort  in  his  calculations  from  the  one-hour  rating,  and,  unless  required 
for  a  ])urchaser"s  specification,  it  was  cjuestionable  whether  it  would  ever 
be  ascertained.  Taking  the  case  of  a  motor  built  recent  y,  this  machine 
under  the  old  conditions  would  have  a  one-hour  rating  of  200  kw.  at 
7o°C.  rise  and  a  continuous  rating  of  43  kw.  at  45  C.  rise.  Now.  the 
motor  being  adapted  for  forced  ventilation  by  means  of  air  at  400  cubic  ft. 
per  minute,  although  the  one-hour  rating  was  only  slightly  increased,  the 
continuous  load  was  increased  to  84  kw  for  the  same  temperature  rise, 
representing  an  increase  of  9o  ]ier  cent,  over  the  old  type.  In  computing 
the  value  of  a  modern  motor  from  the  capacity  point  of  view,  which  was 
really  the  determining  factor,  the  contihuous  rating  in  kilowatts  at,  say, 
half  or  three-quarter  voltage,  appeared  sufficient  ;  to  judge  it  from  the 
service  point  of  view  it  was  certainly  necessary  to  have  either  its  charac- 
teristic at  hand  or  at  least  three  or  four  points  of  the  curve.  Referring 
to  the  Paper,  the  author  had  somewhat  over-estimated  the  kilowatt 
output  for  a  given  D'L  at  the  higher  ratings.  The  curve  shown  might 
pass  through  (5,600  D'-L  at  220  kw.  rated  output.  Considerable  progress 
had  recently  been  made  toward  increasing  the  diameter  of  motor  coach 
wheels  and  diameters  of  42  in.,  or  even  43i  in.,  were  adopted.  Regarding 
ventilation,  the  multiple  fan  or  parallel  system  had  undoubtedly  many 
advantages  over  the  older  systems  as  by  this  method  the  cool  air  cam> 
into  contact  with  both  field  and  armature.  The  diagram  in  the  Paper 
showed  the  flow  of  air  in  the  direction  from  the  pinion  to  the  commu- 
tator, which  presumably  required  a  fan  at  the  commutator  end.  This 
method  had  the  advantage  that  carbon  or  copper  dust  would  be  ejected 
from  the  commutator  without  going  through  the  machine,  but  on  the 
other  hand,  it  had  been  found  extremely  difficult  ^o  mount  a  fan  at  the 
commutator  end  and  the  speaker  had  never  encountered  a  construction 
with  the  fan  in  this  position. 

Mr.  H.  Allcock  thought  the  Paper  would  serve  to  accelerate  the  more 
general  adoption  of  direct-current  electriiication  at  pressui-es  higher  than 
600  volts,  and  in  view  of  the  recommendations,  motor  designers  might 
not  only  cease  to  oppose,  but  actively  support,  the  adoption  of  higher 
working  j,ressures  on  direct-current  traction  systems.  Ha\ing  reached 
this  stage  of  development,  progress  should  be  rapid  in  view  of  the  sub- 
stantial economies  due  to  smaller  currents  and  reduced  cost  of  sub- 
station ])lant,  which  had  already  been  established  in  connection  with 
high-voltage  workirg. 

Mr.  W.  A.  Barnes  referred  to  the  author's  statement  that  the  average 
conditions  for  urban  and  suburban  railway  services  were  trains  of  150 
tons,  running  at  a  schedule  speed  of  16  miles  per  hour,  with  two  stops 
per  mile.  Presumably  this  applied  to  underground  railways  and  others 
of  like  nature.  The  conditions  were  very  different,  however,  on  "  surface 
railways,"'  especially  in  the  case  of  electrification  of  existing  steam  rail- 
ways. The  average  distance  between  .stops  could  be  taken  approxi- 
mately at  1  mile  with  a  schedule  speed  of  25  to  30  miles  per  hour,  and  in 
consequence  of  the  heavy  duty  the  weight  of  a  five-car  train  was  increased 
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\o  200  tons.     The  Hi  miles  ])cr  hour  schedule  was  veiy  little,  if  any, 
better  than  the  steam  train,  and,  therefore,  no  advantage  was  taken  of 
the  greatest  characteristic  of  electrification.  I.e..  "  rapid  acceleration  and 
retardation,  with  con.scquent  low  ratio  between  maximum  and  average 
speed."     The  latter  was  necessary  on  buR\-  suburh>an  lines,  where  stations 
were  placed  geographically,  if  the  required  headway  was  to   be    main- 
tained betwen  trains  and  the  number  of  trains  per  hour  increased  to 
meet    traffic    requirements.     These    conditions    seriously    affected    the 
design  of  railway  motors.     The  term  '"  average  initial  acceleration  "  was 
not  clear.     If  this  were  taken  during  the  notching  period  it  should,  to 
meet  the  foregoing  conditions,  be  of  the  order  of  2  miles  per  hour  ])er 
second,  with  an  aggregate  tractive  effort  at  the  wheel  treads  of  32,000  lb. 
Four  motors  per  motor  car  were  necessary  in  (jrder  to  secure  the  requisite 
adhesion,  and  each  motor  would  be  about  200  h.p.     With  heavy  electric 
traction  there  was  no  saving  in  employing  fewer  motors  of  higher  capacity 
as  indicated  by  the  author.     Referring  to  the  design  of  1,200-volt  motors, 
as  the  author  had  pointed  out,  there  was  ver>'  little  data  of  the  perform- 
ance in  jiractice.     The  new  Manchester-Bun'  electric  railway  was  nearing 
completion   and   employed  200  H.r.    series-wound   interpole   motors   at 
1.200  volts,  with  shunted  fields  for  maximum  .sjjeed.x.     The  motors  had 
behaved  very  satisfactorily  on  test  and  gave  ])romi.se  of  good  results. 
JJo  revolutionary'  changes  in  ])rinciple,  but  rather  refinements  in  design, 
were  required  for  the  high-voltage  motor.     Ample  clearance  round  the 
<ommutator,  the  avoidance  as  far  as  possible  of  comers  and  projections 
on  brushgear  to  which  an  arc  might  hang  and  accentuate  the  damage 
■done  by  flash-overs,  the  use  of  solid  mica  insulation  thereby  in<'reasing 
the  slot-.space  factor,  were  lines  along  which  im])rovements  had  developed. 
The  200  kw.,   1,200-volt  motor,  shown  in  section  in  the   Paper  would 
require  considerable   modification   before  it  could   be  run  successfully. 
Lubricating  arrangements  were  not  shown  and  this  had  a  considerable 
influence  on  the  frame  design  and  overall  dimensions.     The  clearances 
of  the  commutator  were  altogether  too  small,  in  fact,  the  barrel  end  ring 
was    shown    short-circuiting    the    commutator    bars.     The    author    had 
stated  that  the  commutator  on  a  1,200-volt  motor  was  only  half  that  of 
a  GOO-volt  motor  of  similar  power.     The  point  affecting  the  design  was 
not  the  length  of  the  <o])])cr  bar  on  which  the  bnjshes  rested,  but  the 
length  of  the  commutator  casting,  and  when  the  requisite  leakage  dis- 
tances to  earth  were  made,  the  difference  in  length  for  the  two  voltages 
was  very  slight.     It  was  bad  ])olicy  to  bring  in  the  ventilating  air  imme- 
diately over  the   commutator,   as   the   brush  gear    necessarily  formed 
pockets  into  which  grit  and  dirt  might  collect.     This,  as  a  rule,  was  one 
of  the  weakest  parts  of  a  motor.     The  motor  as  shown  was  evidently  of 
the  split-frame  design,  although  the  present  tendency  was  to  use  solid 
frames.      In  the  event  of  the  two  halves  becoming  loo.se  there  would  be 
an  immediate  and  vcr>'  detrimental  effect  on  the  bearings  and  l>earing 
brackets.     After  long  experience  with  the  .split-frame  type  of  motor  tlie 
I.rfincashire  &  Yorkshire  Railway  Co.  had  discarded  them  and  introduced 
the  solid  frame.      In  order  to  improve  what  might  bo  termed  the  space 
factor  under  the  cars,  the  main  pole-pieces  had  been  ])laced  horizontally 
and  vertically  instead  of  diagonally.     This  necessitated  more  carefully- 
designed  bearings  in  order  to  obviate  the  ])ossibility  of  the  armature 
dropjiing  to  the  bottom  pole-])icce.     The  ])rinci])al  details  of  the  1,200- 
volt  motors  inu.se  on  the  Manchester- Burj'  line  were  givenby  Mr.  Barnes. 
Mr.  RodKR  Smith,  .siieaking  from  the  general  railway  point  of  view, 
said  the  author's  minimum  acceleration  figure  of  1 .1  miles  per  hour  ]»er 
ficcond  was  too  high,  and  1  mile  per  hour  per  second  was  about  the  lowest 
that  should  be  asked  for.     The  author  also  referred  to  the  free-running 
speed  of  the  (iOO  revs.  ])er  min,  motor  being  abovit  1.000  revs,  per  min., 
which  represented  o.2r)0  ft.  ])er  minute  at  the  jjeripheiT  of  the  armature, 
and  seemed  to  imi)ly  that  this  was  the  limit.     The  speaker  suggested, 
however,  that  in  order  to  use  the  active  material  to  the  best  advantage, 
a  jMTlpheral  speed  of  between  8.0(K)  ft.  and  0.00(1  ft.  per  minute  should 
Ijc  em])loyed.      If  this  were  true  the  000  revs.   |)er  min.   motor  was  a 
<()m])romi.se.  but  with  a  view  to  reducing  gear  los.ses  it  was  satisfactory. 
Referring  to  the  Pajier,  it  ajjiieared,  thei-efore,  that  increasing  sjK'od  was 
a  measure  of  decreased  lo.s.ses.     TIk-  author  had  confined  his  rc>marks  to 
the  series  motor   with    "  wheelt)arrow  "'  sus])ension  and  .single  reduction 
gear.     Such  a  motor  was  (|uite  useful  for  suhurban  railway  service  and 
also  for    goods  locomotive  working.   ])rovi(le(l   the  general  s]t(>e(l  of  the 
motor  train  or  goods  locomotive  never  e.xeeeded  (>(l  miles  jier  hour,  but 
above  this  speed  single  reduction  gear  could  not  be  u.^ed.     The  niithor 
assumed  that  the  series  direct  oirrent  motor  was  the  only  form  of  direct - 
current    motor  that    could   be  cmijloyed.      It    was   true  that    the  series 
motor  could  withstand  an  overload.  tor(|ue  better  than  the  shunt  motor 
and  with  the  least  commutation  trouble  ;    also  it  was  much  less  liable  to 
damage  from  the  voltage  variations  encountered  in  railway  and  tramway 
working.     Then"  was  the  great  disadvantage  that  the  plain  series  motor 
was  a  one. speed  motor  for  n  given   load.     At  one  time  all  the  speed 
varintion.s  with  series  motors  wi-re  obtained  by  means  i-xternal  to  the 
motor  itself,  namely,   rheostatie  and  series-parallel  control.     This  was 
imiMoved  by  the  introdut  tion  of  field  ctintrol.  which  was  not  modern, 
but  only  became  practicable  with  the  introduction  of  the  eomnuitating 
pole,      i/ooking  at  the  question  from  the  railway  point  of  view,  the  .series 
motor  locomotive  was  not  yet  comparable  with  the  steam  locomotive  at 
speeds  at  which  ever>br>dy's  troubles  l»<>gan,  i.r.,  .speeds  above  IMl  miles 
per  hour.      The  modern  steam  locomotive  was  such  that   it   could  give 
almost  constant  output  with  an  enorntous  range  of  spee<l.  fr'>ni  !.*»  or  2(i 
miles  ]»er  hour  to  8(»  or  IH)  miles  i>er  hour.     The  otitput  at  high  .sjuH'ds  of 
lh<>  series  elect rie  motor  fell  oil  ver>'  shnr]ily.      In  order  to  obtain  an 
el(>etric    locomotive    capable    of    hauling   fast    pa.ssenger    traffic    it    was 
neerssarN'  to  <>qnip  it  with  motors  quite  iinneee.'t.'uirily  powerful  at  low 
^"»l>eeds,  Imt  for  everylhini:  in  view  in  this  country  in  the  way  of  railway 
•electrification,  i.<..  suburban  and  goods  working,  the  series  dinvt  current 


jnotor  with  single  reduction  gear  was  a  most  satisfactori"  piece  of  appa- 
ratus now  that  commutating  poles  and  field  control  had  been  estabhshed. 
The  development  of  field  control  might  lead  to  the  series  motor  being 
made  suitable  for  all  classes  of  goods  service,  and  the  economies  effected 
in  suburban  .service  would  be  appreciable  owing  to  the  reduction  of 
rheostatie  losses  during  acceleration  by  the  use  of  the  short  field.  Field 
control  was  one  of  the  two  features  recently  introduced  which  made  the 
direct -current  motor  more  acceptab'e  for  railway  work.  The  other 
feature  was  regenerative  control  which  was  Ijeing  successfully  applied  in 
the  United  States  on  more  than  one  electrified  railway  using  direct- 
current  .series  motors.  The  application  was  too  recent  for  details  to  be 
available,  but  Mr.  Storer  would  touch  upon  it  in  his  coming  Paper.  If 
something  less  than  half  the  energy  wasted  in  stop])ing  a  train,  due  to 
the  application  of  the  brakes,  could  lx>  returned  to  the  supply  by  re- 
generative control,  economies  in  suburban  working  would  become 
])Ossible.  It  would  be  interesting  to  know  whether  the  extra  switchgear 
necessary  to  obtain  field  control  or  regenerative  control  would  make  the 
equipment  too  complicated.  Much  depended  upon  the  various  railway 
companies  standardising  supply  voltage.  The  Bur^'-Holcombe  Brook 
line  used  3,600  volts,  JIanchester-Bur>'  1,200  volts,  and  the  North- 
Eastem  Railway  1,.500  volts.  These  experiments  at  different  pressures 
would  ultimately  lead  to  the  choice  of  the  most  suitable  high  direct -current 
voltage  to  suit  the  general  average  conditions  of  this  countr%'  and  the 
railways  would  have  to  adopt  it  uniformly.  The  advantages  of  field  and 
regenerative  control  could  not  be  realised  if  several  different  supply 
voltages  existed.  It  was  well  to  emphasise  the  danger  of  comparing 
motors  on  their  cme-hour  rating  only.  Ventilated  and  imventilatcfl 
motors  could  not  be  compared  for  continuous  running  on  the  basis  of 
their  one-hour  rating.  The  same  remarks  applied  to  saturated  field  as 
compared  with  imsaturated  field  motors.  The  authors  extract  from  the 
American  Standardisation  Rules  did  not  state  the  temperature  rises  for 
continuous  rating  and  it  might  be  assumed  to  Ix"  ~')  C.  This  was  not  so: 
the  continuous  rating  temperature  rises  appeared  in  a  separate  table  in 
the  rules.  Mr.  Roger  Smith  stated  that  the  author,  who  was  at  present 
in  Canada,  would  reply  to  the  points  raised  in  due  course. 


HOISTING  CONTROLLERS  FOR  LARGE  ELECTRIC 
REVOLVING  CANTILEVER  CRANES.^ 


Summary. — In  this  article  descriptions  are  given  of  two  controllers 
used  for  the  hoisting  motors  of  the  large  electric  revolving  cantilever  cranes, 
which  have  been  installed  in  large  numbers  for  the  fitting-out  of  ships. 
Of  these  controllers  one  is  of  the  drum-type  and  the  other  is  of  the 
magnet-switch  type.  Carefully-drawn  diagrams  of  connections  illustrate 
the  article. 


Certain  of  the  large  electric  revolving  cantilever  cranes,  of  which 
there  are  many  fine  examples  in  this  countri'.  are  intended  for  lifting 
loads  which  reqviire  slinging  in  two  jilaces.  For  this  class  of  work 
it  is  customary  to  use  two  indejienclent  motors  and  sets  of  lifting 
mechanism,  one  to  work  in  conjunction  with  each  of  the  two  slings, 
whicli  are  not  neces.sarily  equally  loaded.  As  it  is  the  usual  practice 
to  fit  series  motors  on  this  tyix*  of  crane,  it  is  evident  that  some 
sjiecial  means  must  be  taken  to  ensure  that  the  motors  nm  at  the 
same  speed,  even  if  not  called  upon  to  exert  the  same  torque. 

\\'estinghouse  engineers  have  designed  a  controller  which,  we 
believe,  has  been  largely  used  for  this  service.  This  controller, 
which  is  known  as  Type  H  16  A,  is  designed  to  give  the  operator 
control  of  either  one  or  other  of  the  motors,  or  both  at  the  same 
time,  as  may  be  requiretl.  We  are  indebtinl  to  the  niakers.  Me.ssrs. 
the  British  Westinghouse  Electric  &  Mfg.  Co.  (Ltd.).  for  allowing  us 
to  give  a  description  of  this  interesting  controller,  and  for  tlie  loan 
of  diagrams  from  which  Figs.  1  and  4  have  beoii  pivpared. 

There  are  three  separate  drums  in  the  eontroiler.  each  of  the  two 
outer  ones  being  cajiable  of  controlling  one  of  the  lifting  motors 
indeiHMulently  of  tlic  other.  The  centre  drum  is  connected  .so  a,s  t<» 
ojx>rate  both  motors  in  parallel  at  the  .same  time  and  at  the  same 
siK'ed.  Mechanical  interlocking  gear  is  ])rovide<l  so  that  it  is  only 
jHissible  to  move  this  drum  when  both  the  outer  drums  are  in  the 
"off"  ]x>.sition.and.  in  the  same  way,  it  is  only  ])ossible  to  nxove  the 
outer  dnnn  when  the  centre  drum  is  in  the  "off"  ]»osifion. 

Kaeh  of  the  outer  drums  is  in  n^ality  a  plain  nnersing  controller, 
designixl  for  use  with  a  series-wound  motor,  and  from  Fig.  1  it  will 
be  s»'en  that  the  diagram  is  similar  to  the  one  generally  use<l  for  the 
])ur|M>se.  The  eentiv  drum  consist, s  of  a  <louble-nnersing  drum 
suitable  for  reversing  the  direetion  of  the  current  through  the  two 
motor  armatun^s  eonneefe<l  in  |>arallel.  and  two  sets  of  contact* 
working  in  conjunction  with  fingers  connected  to  the  two  net*  of 
n\sislanees  u.sed  with  the  outer  drums.  For  mechanical  rwmons 
only  the  reversing  drum  is  mo»mte<i  loose  on  the  shaft  carr>-ing  the 
re.si.stanee  contacts.     It  is  ojx^rat*"*!  by  a  separate  handle,  and  if  pro- 
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vided  with  interlocking  gear  similar  to  that  fitted  on  traniear  con- 
trollers. 

In  order  to  obtain  satisfactory  control  over  the  relative  speeds  of 


e(|ualisin»  rheostat  by  the  centre-pin,  passes  down  the  contact-arm 
and  di\i(les  into  two  parts,  each  of  which  j)asses  through  the'resis- 
tance  between  the  arm  and  one  end-terminal,  the  motor  field,  start- 
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Fig.  1. — Diagram  OF  Connections  of 
Drum-type  Controller. 


Motor  Z 


Rheostat  to  equalise  speed  of 
motors  when  run  in  parallel 


the  two  motors  when  both  are  in  use  and  lifting  unequal  loads, 
or  unequal  portions  of  the  same  load,  a  speed-equalising  r'.ieo:;tat 
is  provided.     Tne  ohmic  value  of  the  resistance  in  this  rheostat  is 


ing  resistance,  blow-out  coil,  one  set  of  contacts  on  the  centre  drum, 
and  from  thence  through  the  armature  by  way  of  the  reverse-drum 
to  the  negative  line.     Owing  to  the  two  sets  of  resistance  contacts 


Hote "  Only  incoming  leads  shown  for 
Motor  N'^ 2.  internal  connections 
similar  to  Motor  N°  I. 


Controller  1^'^  1  for  Motor  N"  1.      Interconnecting  Drum      Controller  N°Z  for  Motor  H^Z ' 


N9i 

r  + 
^"2 


Afe/  bus  mre  for  master  controller 


'A  is  operated  by  reverse  handle. 

B  is  operated  by  first  motion  of  main  handle. 

"C  is  operated  by  further  motion  of  main  handle. 


Limit  switch 
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Fk;.  2. — Dl\(;raji  of  Connections  of  Magnet- 
Switch  Controller. 


very  low,  but   the  current-carrying  capacity  must  be  sufficient  to 
enable  it  to  carry  the  full -load  current  of  either  motor. 

\^'hen  the  above  gear  is  in  operation  the  current  enters  the  speed 
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being  electrically  connected,  they  form  an  equalising  connection 
between  the  two  motors,  similar  points  in  each  i-esistance  being 
connected. 
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^Thc  arrangement  described  above  is  quite  satisfacto»y  in  opeia- 
tion  as  long  as  both  motors  are  exerting  full-load  torque — that  Is  to 
sav,  when  the  whole  of  the  starting  resistances  and  the  blow-out 
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Steps  8, 9  and  10  noiv  follow  and  are  identical  with  steps  3. 4  and  5  except 
that  series  resistance  contactor  R,  is  closed. 
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Steps  13. 14-  and  15  now  follow  and  are  identical  with  steps  3,4  and  5 
except  that  series  resistance  contactors  R,  and  R^  ^ne  closed. 


o 
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The  succeeding  steps  17  to  21  are  formed  by  the  series  resistance  contactors 
R*,  ^SfRs'  ^1  '"^'^  ^8  operating  in  sequence  thus  arriving  at  step  Z1  which  /s  t}>e 
test  sttp  Meantime  the  parallel  resistance  contactors  are  all  open 
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General  diagram  showing  two  motors  in  parallel  and  on  first  step  ofcontrollf 
Tuj.  3. — ('oN>KrTioNs  ON  Kvcn  ok  thk  Skvkum.  NorniKs  ok  thk 

CoNTUOI.I.KIt  snows   l\   I'm;.  2. 

co'ls  arc  slim  t  circuited  by  the  controllcrdrunis.  In  practice, 
however,  it  is  oft«>u  iini>erative  to  synclironise  the  motor  sj>e»>ds  with 
a  liirge  jK)rti(>n  of  the  starting  resistance  in  «i?XMnt.     To  a<hnit   nf 


this,  two  portions  of  the  reversing  drums  are  connected  together, 
so  as  to  form  a  suitable  equalising  connection  that  will  connect 
points  of  both  motor  circuits  which,  in  umning.  are  always  connected 
to  one  or  other  of  the  armature  terminals,  depending  on  the  direction 
of  rotation  required.  The  introduction  of  this  connection  has  a 
further  advantage  in  so  far  as  it  forms  a  connection  across  the  end 
of  the  starting  resistance,  so  tliat  in  the  event  of  the  two  jwrtions  of 
the  starting  resistance  left  in  circuit  not  being  equal,  any  influence 
this  might  have  on  the  motor  speeds  is  eliminated.  The  reason  for 
making  this  connection  on  the  reverse-drum,  and  not  directly  across 
eitlicr  the  two  motor  terminals  or  the  resistance  terminals,  is  that 
it  is  essential  that  it  be  ma<le  when  lx)th  motors  are  in  operation 
and  are  beins  controlled  bv  tlic  centre  drum. 


■  ^  Equalising 
_  I  Connection 
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I'lC.   4. S(  HK.MATU     DlACRAM   OF  CoNNKfTlONS   WITH   THE  TWO  MoTORS 

IN  PAR.4LLEL. 

When  driving  the  crane,  if  one  hook  is  found  to  be  rising  too 
quickly,  a  movement  of  the  speed-equalising  rheostat,  so  as  to 
cut  resistance  out  of  the  corresjKjiiding  motor,  will  imme<liately 
slow  this  machine  down,  and  will  at  the  same  time  sj)eetl  up  the  other 
machine.  After  a  little  practice  the  crane  driver  is  able  to  lift  a 
\'ery  long  object,  such  as  a  naval  gun,  of  which  a  large  ]X>rtion  of 
the  weight  is  carried  by  one  of  the  two  slings  u.sed.  and  still  maintain 
it  in  a  horizontal  jxjsition. 

Fig.  I  shows  the  diagram  of  connections  of  the  complete  controller 
and  s])eetl-c(jualising  rheostat,  and  Kig.  4  sliows  a  schematic  diagram 
of  the  connections  of  the  two  motoi-s  when  the  centre  drum  is  in  use. 
The  (lotte<l  lines  represent  the  connection  between  the  two  jxjrtions 
of  the  reverse-drum  referred  to  above,  and  the  main-drum  is  repre- 
sented by  a  straight  line  ending  in  two  arrow-heads. 
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^ofe  Coils  A,tA2  orBft  8^  are  energised,  depending  on  direction  of  rotation. 

R,S-  P^  are  onlj/  closed  when  the  motors  work  simuftaneousli/  front  Controller  IfZ. 

Two  large  cranes  aiT  un<ier  construction  at  the  pre.«*««nf  lime  in 
which  magnet -switch  contmllers.  also  of  We.stinghou.so  inanufarlunp. 
;vre  In-ing  u.sed.  .\  diagram  i>f  the  connections  of  the  lifting  motor 
.ontrollers  is  given  in  Kig.  2.and  Kig.  :\  shows  the  connections  on  ea<h 
nf  the  .several  notches  of  the  controller.  At  the  Uittom  of  the  dia- 
gram the  two  mot«irs  are  shown  eou))led  in  parallel.  To  enable  the 
ix'ader  to  mulerstand  the  diagram  we  give  in  the  table  alxne  the 
sequence    of    the    magnet    switches.     The   control    if   eftertod    by 
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means  of  two  master-controllers,  each  of  which  in  itself  controls 
the  magnet -switches  in  one  motor  circuit.  When  it  is  desired  to 
ojierate  the  motors  in  parallel,  a  small  centre  interconnecting  drum 
is  moved  over  which  prevents  the  operation  of  one  controller,  and 
arranges  the  connections  so  that  the  other  controller  operates  the 
two  motors  in  concert.  Equalising  is  obtained  in  the  same  manner 
as  with  the  drum-type  controller  de.scribed  above.  From  Fig.  3  it 
will  be  noticed  that  slow  lifting  speeds  are  obtained  on  the  first 
notches  of  the  controller  by  resistances  in  j)arallel  with  the  armature. 
By  the  use  of  this  parallel  resistance  in  conjunction  with  the  first 
three  steps  of  the  controller,  it  is  possible  to  obtain  extremely  slow 
speeds  with  a  very  wide  range  in  the  load  on  the  motor. 


APPARATUS  FOR  STARTING  AND  CONTROLLING 
ELECTRICAL  RUNNING  MACHINERY/^ 

BY    C.   C.    GARRARD. 

[Concluded  from  p.  839.) 

Sumninr>i. — Tlie  apparattis  dealt  with  consists  of  variable  resistances 
to  enable  electric  niotois  to  he  startcfl  up  witliout  taking  an  ex'-;es«iye 
current  from  the  jnain-<  and  without  mechanical  shock,  and  also  to  enable 
the  running  speed  of  the  motors  to  be  varied  at  will. 


Relation  hetween  FuU-load  Torgue  and  Starting-Torque. — In 
any  thiee-pliase  induction  motor  with  a  tliree-phase  rotor, 
if  I  be  the  rotor  current  and  /■  the  resistance  of  the  rotor  per 
phase  then  we  have 

Total  watts  imparted  to  the  )        ,,r 
rotor  by  the  rotating  field   )  ~      $' 
where  s  is  the  fractional  slip  {e.g.,  s  for  a  4  per  cent,  slip  is  0-04). 
This  equation  is  quite  general,  and  holds  under  all  conditions 
{see  Ai-nold,  '"  Die  Wechselstromtechnik."  Vol.  V.,  First  part, 
p.  256). 

The  part  of  the  total  watts  imparted 


which  is  consumed  in  heat  is 
The  dilTerence  between  the  two  is  avail- 1 


=3V 


able  as  mechanical  output  to  impart ,  =31"-/ (        "^  )• 
a  driving  torque  to  the  rotor  ;  \    s    / 

Now,  the  speed  of  the  motoi'  is  l—s,  and  the  total  torque  im- 
parted to  the  rotor  is  equal  to  the  mechanical  output  divided  by 

speed,  and  by  choosing  suitable  units  can  be  put  at  =31"^  ' 

When  running  part  of  this  torque  is  consumed  in  overcoming 
bearing  friction. 

Let  l,-2  be  the  current  in  the  rotor  at  full-load  and  full-speed 
with  slip-rings  short-circuited. 

r2=resistance  per  phase  of  the  rotor  winding. 


=31;,  \ 

s 


Therefore,  the  reactance  of  the  rotor  at  fractional  slip  .v  is  .sX. 

We  now^  have  to  calculate  the  full-load  current  when  the 
motor  is  running  with  short-circuited  slip-rings  at  fractional 
slip  s.  The  voltag(;  induced  in  th<'  rotor  is  propoi-ti<»nal  to  the 
frac;tional  slip  ;  therefore,  at  slip  s  it  is  sK,. 

Therefore,  we  have 


lr,= 


«Er 


E. 


Vr^^M^Xf 


v/(?)-- 


but 


'  =  >-2^R- 


Then  full-load  torque 

Let  I,-  be  the  rotor  current  when  the  full  voltage  is  applied  to 
Tthe  stator  and  the  rotor  is  at  standstill  with  the  starting 
resistance  R  ohms  per  phase  connected  to  the  slip-rings. 

Tl^e  standstill  {i.e.,  starting)  torque=3Ir"(r2+R),  since  the 
fractional  slip  at  standstill  equals  unity.  If,  therefore,  we 
<iesire  that  the  starting  torque  should  equal  the  full-load  torque 
we  must  set 

3I.'/'=3l,2(r2+R). 

o 

This  equation  will  hold  good  if 

'^=-r.2+R, 

s 

:and  if  1,2=1). 

Let  the  voltage  induced  per  phase  of  the  rotor  at  standstill 
with  full  stator  voltage  applied  be  E,-. 

Let  the  reactance  of  the  rotor  at  standstill  be  X.     Then 

T  Er 


Therefore,   bv  sub.stituting  for  /•.,  '.s  we  have 


lr2 — 


Er 


V(>-2-fR)2+X=' 


=1,. 


It  therefore   follows  that  if    ^^r.^  — R,  the  torque  at  .starting 

(with  the  starting  resistance  equal  to  R  ohms  per  pha.sc)  is 
equal  to  the  full-load  torque. 

The  value  of  R  can  be  determined  without  actually  knowing 
the  slip  from  the  relationships  mentioned  above. 

Let  the  mechanical  output  of  the  motor,  when  running  at 
full-load  and  speed,  be  P,,  watts  {i.e.,  the  horse-power  multi- 
plied by  746).     Therefore, 


=3L;/-. 


CD 


-F, 


where  F  is  the  frictional  loss  in  the  bearings. 


Now,  we  have 


I,,=I..= 


E,. 


A/(r24-R)^+X2 


and 


1-.9      R 


r.^ 


P..=  : 


3(Er)2R 


T,-F. 


(r2+R)2+X-^ 

Now,  F  is  small  compared  to  the  total  output  and  for  this 
approximate  calculation  can  be  neglected. 

Likewise,  X-  is  small  as  compared  with  (^-^-rR)-,  and  can 
also  be  neglected  ;   we,  therefore,  obtain 


3E,.2R 


3E,-^ 


Now,  the  reactance  of  the  rotor  varies  as  the  periodicity  of 
-the  rotor  currents  which  is  proportional  to  the  fractional  slip. 

•  Copytigh-t.     All  rights  reserved. 


^  3E,.2R  ^ 
"     (/•2-f-R)2~r.,2+2/-2R4-R-^~  R-f  2/,' 

as  Tj^  can  be  neglected  compared  with  R-. 

Er  is  known  experimentally  or  by  the  ratio  of  turns  of  the 
windings,  therefore.  R  is  at  once  easily  calculated. 

Taking  a  numerical  example  of  a  10  H. P.  motor  having  a 

standstill  voltage  per  phase  of  100, 

3x  100^ 
R-l-2r,,=  ^^     _     =4-02  -^hms  per  phase  wluch  is  the  value  to 

give  starting  torque  equal  to  full-load  torque. 

Speed  of  Rotation  of  Rotor  with  various  Resistance.^  in  the 
Rotor  Circuit. — In  the  previous  paragraph  it  was  seen  that  if  the 
external  rotor  resistance  be  such  that  the  current  flowing 
through  it  is  equal  to  the  full-load  rotor  current,  then  if  the 
opposing  mechanical  torque  be  equal  t.i  th?  full-load  torqtie  the 
rotor  will  remain  at  standstill — i.e..  the  speed  will  be  zero.  If 
now  this  resistance  be  gradually  reduced  and  the  opposing 
mechanical  torque  remain  constant  the  motor  will  gradually 
rise  in  speed  until  full  speed  is  attained  v.-ith  the  slip-rings 
short-circuited. 

It  is  interesting  to  determine  what  resistance  is  required  to 
give  maximum  starting  torque,  corresponding  to  the  chain-dot 
curve  in  Fig.  6.  The  maxintuut  starting  torcpie  is  obviouslr 
the  maximum  value  of  the  continuous  line  curve  in  Fig.  6 — ■ 
viz.,  the  maximum  torque  that  the  motor  is  capable  of  giving. 
This  may  be,  say,  2i  times  the  full-load  torque.  But  in  order 
to  exercise  this  torque  the  motor  must  run  with  a  larger  slip, 
therefore,  the  output  w-hen  running  at  2J  times  full-load  torque 
will  not  be  2.}  times  the  full-load  output,  but  will  be  somewhat 
less.     This  fiuure  is  known  from  the  design  of  the  motor,  and  the 
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necessary  external  rotor  resistance  can  be  determined  from  the 
formula 

when  the  value  above  determined  for  P„,  is  inserted.  It  will  be 
seen  that,  of  course,  the  so  found  value  of  R  is  hss  than  that 
re(iuired  to  give  full-load  starting  torque.  It  follows  from  this 
that  if  a  rotor  starter  has  a  total  resistance  sufficient  to  give 
full-load  .starting  torque  on  its  first  contact,  as  the  resistance 
i.s  cut  out  bv  the  starting  switch  the  value  is  reached  corre- 
s[)onding  to  maximum  starting  torque.  Thus,  if  the  motor 
does  not  start  up  on  its  first  contact  it  mu.st  start  up  on  one  of 
the  intei'mediate  ones.  If  the  opposing  mechanical  torque  i.s 
greater  than  the  maximum  possible  starting  torque,  then  the 
motor  will  not  .start  up  at  all. 

Grading  of  Rotor  Resistance. — Having  determined  what  the 
total  external  rosi.stance  per  phase  is  going  to  be  we  now  have 
to  divide  the  same  up  between  the  various  contacts  on  the 
switch.  Wc  can  regard  this  fi-om  two  points  of  view — viz., 
that  of  a  starter  or  that  of  a  speed  regulator. 

Grading  of  Slip- ring  Motor-starter  Resistances. — The  grading 
of  the  rotor  resistance  should  be  such  that  the  fluctuations  of 
current  in  going  from  .step  to  step  of  the  starter  are  as  small 
and  as  regular  as  pos.sible.  This  is  obviously  the  ca.se  if  the 
momentary  ])ioportional  increa.se  in  rotor  current  in  going 
from  each  step  to  the  next  is  always  the  same,  the  starter  being 
])resumed  to  be  kept  for  a  long  enough  period  on  each  step  for 


Starter 


i'i(i.  7. — DiACJRAM  Illustr.\tixu  Gkadino  of  Three-phase  Rotor 
Staktkk;  all  Three  Le<;s  of  the  Rotor  Starter  are  Graded 
Sj.milakly. 

the  rotor  to  acquire  its  proper  speed  corresponding  to  the  par- 
ticiilai-  lotor  resistance  in  circuit.  If  this  condition  be  met, 
with  the  rotor  cuirent,  it  will  likewise  be  the  (;ase  with  the 
stator  current  and  the  best  possible  starting  conditions  will  be 
attained. 

l-Jcfciring  to  Fig.  7,  let  eacli  plia.sc  of  the  starting  resi.stance 
l)e  divided  as  shown,  it  is  tlu-Ji  clear  that  the  momentarily 
increased  current  in  the  rotor  in  going  over  from  the  first  to 

the  second  stop  is  ^   times  the  current  flowing  when  all 

resistance  is  in  ciic.uit.  This  is  l)y  rea.son  of  X.\w  fact  that  the 
rotor  voltage  does  not  change  in  tlie  momeiit  of  going  from  one 
stop  to  the  next.* 

Similarly,  tlie  momentarily  increastnl  current  in  going  from 

the  second  <o  llic  (liird  stop  is  .,'       *  times  the  normal  current 

when  on  the  .second  stop. 

Now.  from  the  foregoing  the.se  two  multij)lier.s  must  equal 
inch  other,  und  we  have 


i:       '\._  K,  +  >-,_Ra4-<-2 
i:,  :  /.^     Rj-t-rj     Ha+'i 
/>•  being  a  constant. 


•  In  thiM  cnlnilntion  wo  bit  neftlectinti  the  n-Hctniiof  of  the  rotor  ;   this 

is  ii|lii\v!il>lc  as  th<'  rend ,1  nee  of  tlu>  rotor  circuit  ilccromo;.  in  tin*  ."lonc 
proportion  a.v  doct  tlic  total  rcsi.stnnco  in  tlic  rotor  circuit.  Aw  N)  tlu* 
incM<anc  in  .s|)immI  of  the  rotcir.  Tlui«  the  imiMHlnnoc  of  tho  rotor  circuit  ia 
]iro|)ortionaJ  to  its  ohmic  icsi.stance. 


From  the.se  equations  we  get 

-"TO— 1    ,    ''2^^"'  '2' 
-TV  m  — o^' •>^^'i   I.-,. 


Rm_(,„_l)-|-/-2=^"V„ 

R+,-2=A:"'+V2, 

but  m-\-\  equals  the  number  of  resistance  .steps  in  the  starter 
=  //,  therefore, 

R4-/-2=A;"r.,. 

This  is  exactly  the  same  rule  for  grading  previously  found 
for  continuou.s-current  shunt-wound  motor-.starters,  and  one 
can  proceed  to  divide  up  the  total  resistance  of  the  starter  in 
the  sanre  manner  as  shown  there. 

In  the  above  it  has  been  assumed  that  the  opposing  mecha- 
nical torque  is  constant  during  the  whole  period  of  .starting. 
If  the  total  resistance  of  the  starter  be  chosen  so  that  full-load 
torque  is  exerted  on  the  first  contact  then  we  have 


R= 


'2' 


being  the  fractional  slip. 


R+;-,=  '2=i-"r.,. 

s 

One  can  proceed,  therefore,. when  designing  the  rotor  stai-ter 
by  first  determining  the  total  rotor  starter  resistance. 

Grading  of  Rotor  Resistance  to  Give  any  Required  Speed  Control. 
- -It  is  clear,  of  course,  that  the  .speed  the  three-phase  induction 
motor  will  iini  at.  with  any  particular  resi.stance  in  the  rotor 
circuit,  will  depend  upon  the  opposing  mechanical  torque.  If 
the  same  resistance  is  required  for  starting  as  well  as  for  sjved 
control,  the  grading  must  in  the  first  instance  conform  to  the 
conditions  for  good  starting  as  set  forth  in  the  preceding  para- 
graph. Assuming  this  to  be  the  case,  then  it  must  l>e  settled 
whether  the  various  resistance  steps  will,  under  the  running 
conditions,  give  the  required  ai^justment  of  the  s]>eed.  The 
luethod  of  calculating  this  can  be  most  readily  seen  if  we  det<^r- 
mine  the  speed  such  a  motor  will  run  at  against  a  specific 
tor(jue  and  with  a  known  resistance  in  the  rotor  circuit. 

Let  the  exteinal  resistance  in  the  rotor  circuit  be  R  ohms  i)er 
])hase,  then  the  torque  is  by  equation 


■ifr^A-l^\ 


where  Ir  and  .Sr  are  the  rotor  current  and  slip  respectively 
correspojiding  to  the  resistance  R. 


Now. 


Ib= 


K,>-a 


Substituting,  we  get 


\  \r,,  +  Rf-r{Sy,\f 


3(EpVr)2(/-2+R) 


•TK  - 


K\--^X2l 


T-X 


(i-^+R) 


Now.  v.,  and  X  are  constants  ;   if.  theirfmv,  the  s|)ecd  regu- 
latiojj  is  with  con.stant  torque  it  follows  that 


s» 


=constant. 


I'liiiii  this  we  can  calculate  the  s|>eed  at  any  K*.  If.  for  ex- 
iimph>.  the  normal  slij)  is  I  per  cent.,  then  if  R- Jj  tlie  >lip  will 
be  S  jM-r  cent..  <V:c. 

It  also  follows  frtun  above  e<juati»)ns  that  with  ."onstant 
tonpie  the  rotor  ciirivnt  is  constant.  Thi.s  enables  one  to 
determine  the  necessary  cunvnt-carrying  capacity  of  the  speed. 
legulator. 
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THE  SPHERE  OF  THE  SCIENTIFIC  AND  TECHNICAL 
PRESS  IN  RELATION  TO  TECHNICAL  EDUCATION 
AND  RESEARCH. 


A  discussion  on  this  question  was  opened  by  J)r.  William  Garnett 
(late  Educational  Adviser  to  the  L.C'.C.)  at  the  institute  of  Journalists 
on  Tuesday,  the  14th  inst..  Mr.  L.  Caster  being  in  the  chair. 

Dr.  Glarnett's  address  covered  19  different  sections,  beginning 
Avith  the  Technical  Instruction  Acts,  Practical  Work  in  Schools, 
the  case  for  Scientific  Research,  Standardisation,  National  Physical 
Laboratory,  and  finally  dealing  with  industrial  Banks  and  War 
Economies,  it  was  advocated  that  education  in  elementary  and 
secondary  schools  should  be  more  associated  with  Ihings,  so  as  to 
develop  self-reliance  and  resourcefulness.  Latin  prose  he  con- 
sidered useful,  as  it  led  to  examining  closely  into  the  meanings  of 
words  and  the  best  forms  of  expression.  A  considerable  proportion 
of  teachers  should  devote  a  third  year  of  training  largely  to  practical 
work,  so  as  to  enable  them  to  become  acquainted  with  trades. 
Popular  lectures  and  other  means  should  be  used  to  disseminate 
general  scientific  knowledge.  More  completely  organised  courses  of 
instruction  were  required,  leading  eventually  to  post-graduate  work. 
Bursaries  and  fellowships  must  be  instituted  for  this  purpose. 

Regarding  discoveries  made  by  those  conducting  experimental 
research  work  at  public  expense,  the  j^rotits  should  be  taken,  and 
divided  between  State,  manufacturer  and  the  scientific  worker,  and 
in  order  to  do  this  some  alteration  in  the  patent  law  would  be 
necessary. 

Pieferring  to  the  scarcity  of  scientific  men  in  Government  posts, 
the  author  considered  that  the  Oxford  student  with  his  knowledge 
of  the  Humanities,  especially  where  in  official  work  his  success 
depends  more  on  his  gauging  what  his  superiors  wanted,  possessed  a 
great  advantage.  He  did  not  recommend  that  scientific  specialists 
should  be  largely  employed  in  Government  offices.  Referring  to 
scientific  research,  he  stated  that  a  student  at  Manchester  working 
for  his  M.Sq.  degree  had  developed  a  method  by  which  a  dynamo 
could  take  a  much  greater  overload,  and  now  a  5,000-kw.  machine 
was  working  on  this  principle  at  Salford. 

Referring  to  the  Advisory  Council,  there  were  two  methods  by 
which  it  might  secure  the  necessary  "  touch  "  with  industrial 
interests,  namely,  by  the  formation  of  an  association,  or  committee 
of  traders  to  advise  the  Advisory  Council,  or  vice  versa.  Very  great 
services  might  be  rendered  by  the  Press  in  encouraging  the  re- 
suscitation of  popular  science  as  part  of  one's  education.  The 
Advisory  Council  of  Research  was  next  referred  to,  and  it  was 
stated  this  might  have  been  welcomed,  except  by  those  who  con- 
sidered the  scientific  societies  ought  to  be  able  to  create  all  those 
bodies  themselves. 

With  regard  to  Industrial  Banks,  the  author  considered  that  no 
private  patents  should  hold  good  if  it  could  be  shown  that  the  workers 
had  carried  out  their  research  in  public  laboratories.  As  regards 
finance,  he  referred  to  ]\Ir.  Olsson  in  questions  involving  the  offering 
of  State  patents  to  the  Industrial  Bank.  As  an  alternative  an  annual 
subscription  of  one-tenth  per  cent,  of  all  the  capital  of  engineering 
concerns  was  suggested  as  providing  £300,000  per  annum.  This,  it 
was  supposed,  would  pay  for  aii  the  research  institutions  required. 
In  this  case  the  engineering  concerns  would  be  independent  of  the 
State.  The  author  referred  to  the  steps  in  a  similar  direction 
already  being  taken  by  the  Chemical  and  Dyers'  and  Colourists' 
Societies  in  order  to  have  a  similar  Association. 


DISCUSSION. 
Mr.  A.  P.  M.  Fleming  (Westinghouse  Co.),  in  the  disou-ssion  that 
followed,  referred  to  the  good  that  would  accrue  from  the  education  of 
employers  through  the  technical  and  trade  press,  as  to  a  greater  apprecia- 
tion of  their  responsibilities  as  employers.  In  Germany  the  benefits 
of  technical  education  had  been  chiefly  shown  in  electrical  and  chemical 
engineering  work.  In  America  an  enormous  amount  of  work  had  been 
done,  especially  by  the  General  Electric  Co.  tJreat  developments  of 
electric  lamps  had  taken  place,  and  work  had  been  done  by  the  National 
Electrical  ilam])  Association.  The  Eastman  Kodak  Co.  maintained 
its  position  by  research  as  a  producer  of  photographic  apparatus,  and  the 
recent  progress  in  long-distance  wireless  telephony  \va^  largely  due  to  the 
'Western  Electric  Co.  Another  new  industry  vas  that  of  tlie  Eakelite 
Co.      Referring  to  other  concerns  he  mentioned  the  Bureau  of  Standards 

Iwork  connected  with  refrigei-ating  machinery,  smoke  prevention,  and 
paper  manufacture,  in  many  cases  resulting  in  the  establishment  of  new 
iindustries. 
I  Referringtoobstaclesinthe  way  of  industrial  research  and  co-operation 
iif  the  Press,  he  thought  that  separate  organs  for  industrial  education 
lind  research  would  be  needed. 

Dealing  with  Dr.  Garnett's  suggestion  as  to  the  need  for  specific 
(lucation  to  suit  all  grades  of  industrial  eni])]oyment,  he  considered  that 
or  purposes  of  discussion  they  should  be  divided  into  manual  and  non- 


manual  workers.  For  the  latter  some  facilities  already  exister'.  but  the- 
former  education  was  woefully  neglect*;d,  and  the  greater  portion  of 
juvenile  labour  was  at  j>res<mt  a  wasted  at.set,  since  owing  to  the  lack  of 
suitable  practical  training  and  suitably  co-ordinated  education,  ita- 
capacity  for  production  was  far  from  Jxing  d<vfloped  to  its  utmost. 
It  was  not  sufficiently  realised  that  almost  every  youth  in  industiy  who- 
commenced  as  a  manual  worker  wculd  continue  as  su<h  all  hi>  life.  The- 
kind  of  education  he  had  in  view  was  the  type  which  could  Ix-  actually 
applied  in  works,  and  several  go-ahead  firms  woe  al'-<  ady  p  ovidin«i  this. 
The  fundamental  difficulty  was  the  faet  that  emjjloyers  generally  do  not 
realise  that  the  value  of  a  worker  can  be  improved  by  suitable  training  and 
education.  It  was  here  that  the  technical  and  trade  press  should 
endeavour  to  convince  the  employers  of  this  fact,  and  realise  how  much 
greater  an  asset  an  emj)loyec  can  become  when  educated. 

Prof.  R.  \.  Gregory  thought  that  the  .scientific  work  which  had  given 
the  greatest  result  in  the  past  had  been  carried  out  without  a  view  to- 
profit.  As  an  example  of  this  there  was  the  work  of  Faraday.  Industrial 
research  could  be  left  more  or  less  to  look  after  itself.  It  was  the  jmre 
research  that  required  support.  Thus  the  work  of  Sir  Ronald  I-voss  on 
malaria  was  scientific  work  of  that  kind,  but  had  proiluced  most  important 
results.  In  his  of)inion  tlie-Advisory  Council  was  bad  in  its  constitution, 
because  the  officials,  and  also  the  Committee  of  the  l'ri\y  f'ouneil.  were 
not  sufficiently  scientific.  He  protested  against  the  way  in  which  com- 
mittees were  formed  of  scientific  men  whose  services  were  unpaid.  He 
thought  tliat  more  could  be  done  liy  the  National  Physical  l^aboratoiy 
in  the  way  of  ]iublicati()ns,  the  present  publications  not  being  so  acces- 
sible or  voluminous  as  those  of  the  Bureau  of  Standards. 

Mr.  L.  De  L.  Rendered,  unlike  Prof.  Gregory,  thought  that  the  Ad- 
visory Committee  would  probably  give  tatisfaction  to  the  manufacturers. 
With  regard  to  the  ])ublications  of  the  National  Physical  I.Kiboratory,  it 
should  be  lemembered  that  the  Paj)ers  were  mostly  jjublished  in  various 
journals.  In  his  opinion,  we  ought  not  to  rely  merely  on  jmre  science, 
but  also  to  encourage  industrial  research. 

Dr.  R.  M.  Walmesley  thought  that  in  the  future  we  should  have  to 
look  westward  as  well  as  eastward  for  comjjetiticm,  and  that  we  ought 
to  take  Mr.  Fleming's  remarks  to  heart.  Industrial  research  coulrl  not 
be  neglected.  With  regard  to  Dr.  Garnca"s  suggestion  that  teachers 
should  learn  trades,  he  (the  speaker)  thought  that  by  so  doing  the  teachers- 
would  get  the  idea  that  they  knew  a  good  deal  more  than  they  really  did, 
and  that  the  result  might  be  hainiful. 

Mr.  W.  R.  Cooper  expressed  the  view  that  there  was  a  great  deal  of 
research  which  ought  to  be  carried  on  by  manufacturers  if  they  were  to 
maintain  their  position,  and  the  results  of  which  would  necessarily  be 
kept  secret.  Apart  from  this,  however,  there  was  a  great  deal  of  indus- 
trial research  on  broad  principles  which  could  not  be  carried  out  by- 
either  the  pure  scientist  or  by  the  manufacturer.  He  did  not  feel 
attracted  by  the  idea  of  State  patents,  and  it  was  generally  impracticable 
to  licensee  more  than  one  manufacturer  in  a  country.  \\'ith  regard  to  the 
sphere  of  the  Press,  this  was  essentiallv  one  of  education,  jiublicity  and 
criticism.  It  was  not  for  the  Press  to  originate  researches;  that  should  be 
left  to  the  technical  societies. 

Mr.  Gilbert  Wood  proposed  the  following  resolutions  : — 

"  That  this  meeting  recognises  that  technical  education  and  industrial 

research  are  of  great  benefit  to  the  manufacturers  of  this  country'.'" 
"That  the  Circle  of  Scientific,  Technical  and  Trades  .Journalists  is 

prepared  to  assist  the  pnmiotion  of  unity  of  effort  on  the  part  of  the 

various  associations  and  committees  engaged  in  the  study   of  the 

subject." 

"That  the  scientific  and  technical  Press  be  used  as  a  mediumfor  the- 

dissemination  of  information  of  value  to  the  industries  of  the  countn .. 

thus  bringing  about  a  fuller  appreciation  of  the  value  of  technical 

education  and  industrial  research."' 

Mr.  J.  S.  Dow  supported  the  resolutions.  He  called  attention  to  the 
fact  that  there  were  actually  seven  uaiversities  in  Switzerland,  notwith- 
standing its  comparatively  small  area.  In  America  the  Carnegie  In- 
stitute alone  .spent  twice  as  much  money  as  the  grant  made  in  this 
countiy  for  scientific  work.  It  was  necessary  to  educate  the  public 
opinion  to  greater  appreciation  of  science. 

The  resolutions  were  ])ut  to  the  meeting  and  carried,  and  the  proceed- 
ings terminated  by  brief  replies  by  Di.  Garnett  and  Mr.  Fleming. 


THE  RESISTANCE  OF  MOIST  SANDSTONE  TO  HIGH  AND 
LOW  FREQUENCY  ALTERNATING  CURRENTS. 

BY  N.  W.  MCLAUHLAX,  B-SC.  (EXG.) 

Some  experiments  have  been  carried  out.  to  determine  the 
resistance,  at  various  frequencies,  of  sandstone-earth  containing 
about  10  per  cent,  moisiure — obtained  from  a  trench  dug  in  the 
neighbourhood  of  the  Liverpool  University.  The  conditions 
under  which  the  experiments  were  conducted  differed  iixmx 
those  \vhich  obtain  in  wireless  telegraphy  ;  in  the  tests  herein 
described,  the  lines  of  flow  of  the  current*  were  parallel,  a 
condition  which  does  not  obtain  in  practice. 

A  glass  tank,  32  cm.  long,  having  a  copper  plate  28  cm. 
square  at  each  end,  was  filled  with  sandstone-earth  taken  from 
the  eross-section  of  the  trench,  the  sandstone  being  the  same  a's 


*  The  current  wh'ch  coultl  be  obtained  was  comparatively  small. 
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that  of  the  copper  plates.  The  tank  was  mounted  on  two 
blocks  oi  paraffin  wax.  this  being  essential  durinti  the  tests 
"«\"ith  liigh  frequency  currents.  Connection  to  tlie  remainder 
of  the  circuit  was  made  from  terminals  soldered  to  the  copper 
plates. 

The  arrangement  of  the  apparatus  is  shown  in  Fig.  1.  The 
voltage  across  the  copper  plates  was  measured  by  an  Ayrton 
and  Mather  electrostatic  voltmeter,  and  the  current  through 
the  sandstone  by  a  Duddell  portable  theiTno-amm-^ter  reading 
to  100  milliamperes.  The  voltm':'ter  was  connected  so  that  its 
<^apacity  cuirent  did  not  pa.ss  through  the  thermo-ammeter. 
At  high-frequencies  the  effect  of  the  small  .spirals  in  the  volt- 
meter fu.ses  was  exainiiied  by  replacing  them  by  tw(i  copper 
wires.     The  effect,  however,  was  too  small  to  be  measured. 

Alternating  currents  (f=oO  '^  )  varying  from  •")()  nriUiamperes 
to  100  milliamperes  were  pa.ssed  through  the  .sandstoiie.  and 


Thermo- 
ammeter 


Source  of  A  C 


E.Cftfrimcntal  Ritnli-i. 


Fio.    1. 

"the  corresponding  voltages  across  the  copper  plates  ob.served. 
The  power  absorbed  by  the  sandstone  was  al.s(»  measured  l)y  a 
-watt-meter.  It  was  found  that  the  power  factor  wa^  unity. 
i.e.,  the  current  tluoagli  the  sandstone  aiul  the  vo!tage-dr<)p 
-across  it,  were  in  phase. 

The  experimental  tank  was  then  connected   in  the  .shunt 
circuit  of  a  I'oulsen-arc  generatort,  and  alternating  currents  of 
t  l^'or  the  arraniicmciit   of  su:'h   a  circuit   .tcr  article   l>y  the  atitlior, 
Thf  Ki.f.c  THiri.w.Scpt.   17th,  Htl"). 

varyijig  frequency  ])a.ssed  through  the  sandstone,  the  voltage 
-drop   across   it   being   observed.     The   power  factor  in  the.se 
-experiments  was  obtained  by  using  a  slight  modification  of  the 
three  voltmeter  method  of  measuring  power. 

Fig.    2    shows    the    arrangement    diagrammatically.     The 

voltage  was  measured  across  (1)  the  sandstone,  (2)  a  portion 

.  -of  the  air-core  inductance  (the  resistance  of  which  was  negligible) 

-in  the  slmiit  cii-cuit  o[  the  I'oulsen  generator.  (.3)  th<*  sandstone 
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i4i  ^-Position  of  Thermo-Ammeter  when  reading  K„  and  V-t. 
A-i     Positionof  Thermo-Ammeter  when  reading  V^. 

and  the  ijuluctaiue  in  .series,  for  various  currents  at  a  given 
frequency.  Iji  measuring  the  voltage  across  the  inductance, 
the  thenno-ammeter  was  inserted  between  the  sandstone  and 
the  inductance,  and  the  voltmeter  cotinected  so  that  its 
ca|)acity  current  did  not  ])ass  through  the  thermo-ammeter. 

For  a  given  value  of  the  current,  these  three  voltages  fonu  a 
triangle  as  shown  in  Fig.  .'ij.       If  the  power  factor  of  the  sand- 

J  l*'<ir  ninxim.im  accnrHcy  I  a  \\. 
stone  resistance  was  imity.  }\  woiild  l»e  in  ])ha>f  with  the 
current  /.  and  !>()  deg.  out  of  plni.se  with  ]\,  since  the  voltjige 
across  the  air  core  inductance  is  ".»(»  deg.  out  of  phase  with  the 
current  thixuigh  it.  It  was  f(.und  that  the  angle  between  ]\ 
4»nd  ]'a  wn.s  l»Odeg..  within  tlie  limitvs  of  experimental!  error.  thxLs 

tlie  resi,>*tance  of  the  sandstone  at  high  fre(iuencies  was  obtained 

by  diviiling  the  voltage  by  the  current. 


Curicnt  through        Voltage 
sandstone.        across  copjKT 
Milliani])eres.  plates. 
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The  resistance  of  the  .sandstone  at  high-frequencies  appeared 
to  be  smaller  than  that  at  low-frequencies,  but  in  the  former 
ca.se  there  was  doubtless  a  small  capacity  current  which 
augmented  the  readings  of  the  thermo-ammeter.  ThLs  was 
due  to  the  negative  terminal  of  the  Poulsen  generator  being 


Fl.;.   3. 

/—Current  through  sandstone. 
I'k  =  Voltage  drop  across  sanditone. 
1^*  =  Voltage  drop  across  inductance. 
1^1  =  Voltage  drop  across  sandstone  and  inductance. 
i.e..  Vector  sum  of  Kg  and  K*. 

earthed,  and  although  the  gla.ss  tank  containing  the  .sandstone 
was  as  far  away  from  earthed  bodies  as  po,ssible.  there  was  a 
certain  amount  of  condenser  action  which  coidd  not  be 
eliminated. 

On  disconnecting  the  lead  from  the  negative  terminal  of  the 
Poul.sen  generator,  it  was  found  that  a  small  charging  curivnt 
flowed  into  the  .saiulstone.  This  current,  however,  was  VtOdeg. 
out  of  phase  with  that  producing  the  //^volt  drop  acro.«s  the 
copper  plates,  and  would  not  introduce  errors  of  any  im- 
port.ance. 

During  each  test  the  current  was  n\aintained  f»tr  about  !•• 
minutes,  but  no  sensible  alteration  in  the  voltage  wa,s  ob.servixi. 

The  difference  between  the  resistance  at  high-frequencies 
and  that  at  low-frecpiencies  is  only  t-.^  per  cent.  It  may  l>e 
concluded,  therefore,  that  the  resistance  of  sandstone,  under  the 
conditions  defined  al)ove,  is  substantially  the  same  at  high- 
frequencies  as  it  is  at  low-frequencies. 

Similar  results  we«»  obtained  with  the  sandstone  in  a  drier 
stat.e.  The  resistance  in  this  case  was  double  that  given  in  the 
foregoing  table. 


THE  PROBLEMS  OF  COAL.* 

nv  I'Hor.  n.   i:.  akmsthonc;.  f.r.s. 

After  referring  to  coal  IxMUg  con.staiifly  in  tlie  thoughtlui  rhcniiHl** 
mind,  and  the  fact  that  although  the  engineer  thinin  he  C4»n  lnm\  it 
with  eflieieiiey.  chenii.vts  wickedly  question  his  jiowrr*  )»nd  Mill 
rank  iiini  with  empirics.  Although  it  might  Ih^  .s»id  that  "  man  live* 
l»y  coal  alone  "  in  these  days,  yet  the  "  cultured  "  !>«««  it  l»v.  »nd  « 
well-known  .sclxMilmaster  boastiil  that  he  n^'^tl  (Jn-t'k  with  hiw  fret 
on  the  f«Mider.  when  in  n-ality  the  Greek  author  wa-s  merely  the 
cover  hehind  which  he  sheltered  his  love  of  warmth. 

•  Abstract  of  a  I'aixr  read   l»cf<ire  the  .Society  of  <hcnnral  I  »' 

Xewca.^tle  on  "  The  IVoblems  of  (  oal  with  reference  to  the  <  ..n  ,  •■' 

provi<lent,  utilisation  of  the  Supjilies  and  of  Fiiel^  grner*IIy  :    A  (  ' 
jiniinarv  discussion  and  scheme." 
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Referring  to  exportation  of  coal,  he  was  of  opinion  it  was  a  question- 
able policy,  and  it  might  be  bettor  to  use  the  coal  at  home.  Methods 
of  cleaning  coal  should  be  imi)roved,  and  it  might  be  worth  while  to 
separate  the  pyrites  and  extract  the  sulphur. 

Regarding  carbonisation,  it  is  to  be  hoped  that  the  beehive  coking 
oven  will  pa.ss  into  oblivion.  It  is  essential  to  realise  that  the 
Tolatile  jDroducts  are  of  value.  Of  the  200  million  tons  of  coal  we  use 
■annually,  only  20  per  cent,  are  so  uso<l  that  the  volatile  products  are 
recovered.  Ammonia  made  in  the  factory  is  coming  into  competition 
with  the  natural  product,  and  the  victory  over  Nature  as  regards 
madder  red  and  indigo  blue  may  be  repeated. 

Regarding  raw  coal,  he  urged  the  Society  to  advocate  an  enactment 
forbidding  its  use  for  domestic  purposes,  this  enactment  to  come  into 
force  at  latest  10  yeais  hence.  An  inquiry  shoidd  be  started,  ba.sed 
upon  a  tax  placed  on  all  the  coal  raised,  to  develop  suitable  methods 
of  coking  coal  and  saving  all  valuable  products.  At  present  there  is 
•certainly  no  money  in  such  a  quest,  and  probably  much  will  be  spent 
before  a  satisfactory  method  is  arrived  at.  The  public  should  be 
Avamed  by  scientific  men  against  putting  money  into  the  hands  of 
people  promoting  any  fuel-saving  schemes. 

RefeiTing  to  the  attempts  to  make  soft  coke,  he  had  made  a  study 
■of  the  different  processes.  The  coalite  process  was  perfectly  sound 
.as  far  as  it  went,  but  almost  the  only  "constituent  obtained  was 
phenol  of  very  high  quality.  Carbonisatiqn  was,  however,  on  too 
srtiall  a  scale,  and  the  tar  obtained  was  altogether  peculiar,  and  one 
for  which  no  market  existed. 

Dr.  Beilby,  at  the  British  Association  in  191.S,  had  referred  to 
experiments  at  tiie  C'assel  Cyanide  Works  at  Glasgow.  By  freely 
exposing  small  cubes  of  coal  to  radiant  heat  at  a  tempei'ature  of 
450°C.,  the  gases  were  driven  off  in  about  an  hour.  It  seemed 
reasonable  to  conclude  that  the  time  of  exposure  need  not  exceed 
one  and  a  half  to  two  hours.  The  object  was  to  design  some 
apparatus  in  which  the  coal  could  be  exposed  in  thin  layers  to  the 
action  of  heat.  Experiments  showed  that  the  time  did  not  exceed 
one  and  a  half  hours.  The  production  of  a  mechanically  perfect 
apparatus  into  which  small  coal  is  fed,  passed  through  the  distilling 
zone,  and  passed  out  through  a  cooling  chamber,  only  requires 
development,  and  an  apparatus  using  20  tons  a  day  and  working 
automatically  should  be  exceedingly  economical. 

As  for  the  gas  industry,  they  should  use  their  resources  for  supply- 
ing heating  and  power  gas,  and  not  compete  with  electricity  for 
lighting.  The  price  of  gas,  except  in  Sheflfield  and  Widnes,  is 
altogether  disproportionate  to  value.  A  disastrous  step  was  taken  a 
few  years  ago  when  gas  managers  secured  the  repeal  of  the  sulphur 
restrictions  ;   since  then  we  have  suffered  from  sulphurous  fumes. 

Returning  to  the  subject  of  coking  coal,  a  complete  survey  of 
our  coal  deposits  should  be  made  and  certain  varieties  set  apart,  the 
Durham  coal,  for  instance,  as  a  coking  coal.  Engineers  should  also 
attend  to  the  principles  to  which  Dr.  Bone  has  drawn  attention.  A 
profound  study  should  be  made  of  heating  appliances,  whether  for 
solid,  liquid  or  gaseous  fuel. 

A  central  National  Fuel  Board  should  be  established,  and  coal 
removed  to  centres  and  there  turned  into  fuel.  Gasworks  should 
disappear,  and  fuel  and  power  works  take  their  place.  The  industry 
at  large  and  use  of  fuel  should  be  absolutely  under  scientific  control. 
Tiiose  firms  which  have  already  by-product  recovery  coking  plants, 
and  those  who  have  special  knowledge,  should  co-operate  and 
establish,  without  further  delay,  a  central  research  department  to 
eerve  the  jiurposes  of  the  industry. 


THE  HIRSCH  PORTABLE  ELECTRIC  LAMP.* 

BY    HIR.\JI    H.    HIRSCH. 

The  portable  lamps  described  by  the  author  consist  of  a  hand  lamp 
and  a  miner's  cap  lamp.  The  former  of  these  consists  of  a  storage- 
battery  placed  on  an  asbestos  cushion  in  a  cast-aluminium  casing 
provided  with  a  hinged  top.  The  reflectoi-  unit  is  made  up  of  con- 
centric safety  shells,  an  incandescent  lamp,  a  safety  glass,  a  crystal 
and  a  switch. 

The  battery  consists  of  two  horizontal  lead  plates,  each  about 
1  in.  thick,  placed  in  the  bottom  of  a  hard-rubber  jar  and  separated 
by  wood  and  perforated  hard  rubber,  the  bottom  plate  being  positive. 
The  positive  and  negative  leads  extending  from  the  battery  ])]ates  are 
enclosed  in  glass  tubing.  The  .solidified  electrolyte  consists  of  a 
gelatinous  substance  developed  bj'  the  manufacturers.  The  battery 
is  supplied  with  a  vent-plug,  and  the  top  of  the  battery  is  sealed  with 
an  insulating  compound.  Both  the  negative  terminal  and  the 
positive  terminal  consist  of  antimonious  lead. 

*  Ab.«tract  of  Pa])er  read  recently  before  the  North  of  England  Institut  ■ 
of  Mining  and  Mechanical  Engineers. 


The  casing  for  the  battery  is  made  of  cast  aluminium,  and  the 
combined  cover  with  reflector  holder  is  made  of  the  .same  material. 
The  reflector  is  constructed  with  three  concentric  shells,  the  inter- 
mediate shell  being  insulated  from  the  other  two  and  connected  to  the 
negative  pole,  anfl  the  other  two  shells  to  the  positive  pole  of  the 
battery.  The  distance  between  these  shells  varies  at  different  points 
from  ..'.^  in.  to  ]  in.  The  shells  are  so  arranged  that  if  the  reflector 
should  be  crushed  or  punctured  the  current  to  the  lamp  is  cut  off  bv 
the  shells  being  short-circuited  between  the  batten,-  and  the  lamp 
before  the  lamp-bulb  can  be  broken.  'J'he  inner  shell  is  fastened  to 
the  screw-.shell  of  the  lamp  socket,  and  the  intermediate  shell  i.s 
fastened  under  the  central  contact  of  the  lamp  .socket. 

The  i.icandescent  lamp  used  is  of  the  2-volt  Ooo-ampere  tung.sten- 
filament  type,  with  a  miniature  lamp-ba.se.  The  safety-gla.ss  is 
merely  a  piece  of  window  gla.ss  2^g  in.  long,  1  in.  wide,  and  about 
005  in.  thick,  supported  across  the  refiector-shell  at  the  back  of  the 
crystal.  The  switch  on  the  watchman's  lantern  consists  of  a  screw- 
switch  fastened  to  the  outer  case  of  the  reflector  and  a  knurled-hea<l 
screw,  which  threads  through  the  outer  shell  and  makes  contact  with 
the  spring. 

The  miner's  cap  lamp  is  supplied  from  a  storage  batterj'  fitted  in  a 
cast  aluminium  box,  and  carried  in  the  miner's  l^elt.  TTie  box  is 
sup])lied  with  a  handle,  and  contains  the  necessary  contact -springs 
for  making  contact  with  the  battery-terminals.  Through  the  upper 
part  of  the  box  the  armoured  cord  extends.  The  other  end  of  the 
armoured  cord  is  fastened  to  the  headpiece.  This  headpiece  is 
similar  in  construction  to  the  reflector  of  the  watchman's  lamp,  and 
consists  of  an  incandescent  lamp,  a  reflector,  safety-shells,  a  safetv- 
glass,  a  crystal,  and  a  switch.  The  batter\'  is  of  the  same  con- 
struction as  that  of  the  watchman's  lamp.  The  reflector,  which  is 
u.sed  as  a  headpiece,  is  of  the  same  construction  as  the  reflector 
provided  for  the  watchman's  lamp,  with  the  exception  of  a  nut 
which  forms  the  central  contact  of  the  inner  insulated  wire  which 
is  on  the  inside  of  the  armoured  cord.  The  inner  wire  is  negatived. 
The  incandescent  lamp  u.sed  is  the  same  as  in  the  watchman's  lamp. 

The  cord  consists  of  a  single  piece  of  flexible  single-braid  rubber- 
covered  wire,  made  up  of  16  strands  of  No.  30  B-and-.S-gauge  copper 
wire.  The  outer  armour  consists  of  a  single  strip  of  formed  brass, 
which  overlaps  and  locks  itself  between  succeeding  turns  of  the  strij), 
and  is  known  as  a  flexible  brass  tubing.  The  weight  of  the  lamp 
complete  is  3^  lb.,  and  of  the  batterj'  only  1|  lb. 

It  is  claimed  that  the  storage-batteries  are  easily  and  quickly 
handled  in  charging,  easy  to  take  apart  and  repair  when  necessary-, 
and  all  parts  are  quickly  accessible.  The  .sediment  that  tends  to 
loosen  from  the  positive  or  the  bottom  plate  still  remains  part  of  the 
plate.  The  jarring  or  upsetting  of  the  batteiy  ^ill  not  affect  the 
plates  as  in  the  batteries  ha\Tng  thin  vertical  plates.  Short-circuit 
of  the  battery  will  not  injure  the  plates. 

The  battery  will  not,  upon  short-circuit,  arc  sufficiently  to  ignite 
gas,  black  powder,  guncotton,  cartridge  powder,  alcohol,  or  other 
vapours,  since  the  voltage  drops  to  zero.  The  batteries  will  give 
an  average  light  of  5  c.p.  for  about  12  hours  on  each  charge. 


Electric  Illuminants. — In  a  Paper  read  at  the  International 
Engineering  Congress  Mr.  S.  H.  Blake  sketched  the  liistorv  of 
both  arc  and  incandescent  lighting  to  the  present  day.  Re- 
ferring to  the  Cooper-Hewitt  mercnry  vapour  lamp  it  was  stated 
that  owing  to  the  bad  colour  value  it  is  unsuitable  except 
where  these  considerations  do  not  matter.  It  lias,  however, 
a  higli  efficiency,  the  consumption  being  only  0-72  watt  per 
m.s.c.-p.,  and  after  2,000  hours  the  diminution  of  light  amounts 
to  only  20  per  cent.  The  Quartz  tube  lamp  or  high-pressure 
mercury  arc  has  never  been  used  commercially.  Including 
losses  in  ballast  resistances  it  takes  0-59  per  m.s.c.-p.  This 
tvpe,  however,  is  superior  to  the  Cooper-Hewitt  type,  since  it 
lias  more  red  rays  and  its  life  is  fronx  3,000  to  5.000  hours.  The 
Moore  vacuum  tube  consists  of  a  continuous  glass  tube  about 
1-75  in.  diameter,  varying  ivoin  a  few  feet  to  hundreds  of  feet 
in  length.  When  carbon  dioxide  is  used  in  the  tube  the  light 
resembles  diffused  daylight.  Unfortujiately  it  is  not  very 
efficient,  requiring  6-32  watts  per  m.s.c.-p.  With  iiitrogen  in 
the  tubes  2-05  watts  are  required  per  m.s.c.-p.  Auxiliary 
devices  are  used  to  generate  the  gas  required  as  it  is  used  up 
in  the  tube.  Referring  to  the  gas  filled  tungsten  lamp  it  is 
pointed  out  tliat  the  gain  is  greater  with  thicker  filaments, 
owing  to  the  reduced  heat  loss.  Lamps  of  this  t^'pe  are  being 
produced  taking  about  0-5\vatt  per  mean  horizontal  candle- 
power. 
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SPECIAL    NOTICE. 

In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  OlTice,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,  but  not  later  than  WEDNES- 
DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  Official  Announcements,  Auctions  and  "  Smalls  '* 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be^ 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


STANDARDISATION     RULES     FOR     ELEC- 
TRICAL  MACHINERY. 

The  framing  of  standardisation  rules  covering  practically 
all  types  of  machinery  and  plant  is  a  good  indication  of  the 
stability  of  engineering  indnstry.  and  of  the  recognition  on 
the  part  of  manufacturers  and  users  of  tJie  advantages  of 
standardisation.  The  recently  issued  British  Standardisa- 
tion Rules  for  Electrical  Machinery,  and  the  corresponding 
Rules  of  the  American  Institute  of  Electrical  Engineers, 
.serve  as  an  illustration  oi  the  desire  to  secure  uniformity. 
A  pleasing  feature  of  the  work  is  that  there  has  been  active 
co-operation  between  the  Engineering  Standards  Committee 
and  the  .American  Standards  Conmiittee.  and  the  Canadian 
National  Committee  of  the  International  Electrotechnical 
Connni.ssion.  The  result  of  this  co-opeiation  is  that  on  all 
<\ssential  points  the  American  and  British  rules  for  the  rating 
of  electrical  machinery  are  in  practical  agreement.  In 
addition,  the  representative  character  of  the  .sub-connnittee,. 
including,  as  it  does,  representatives  not  only  of  the  large 
spciidiuif  departments  oi  the  (rovernment  and  of  th« 
umnicipalities.  but  also  eminent  consulting  engineer?. 
togetluM  with  representatives  of  the  British  manufacturers 
of  clectricpl  machinerv  as  a  whole,  has  enabled  the  com- 
mittee' to  gath<>r  tlif  collective  views  of  the  various  interes'td 
concerned  in  a  manner  wiiich  hitherto  lias  not  We\\ 
possible. 

.\lt hough  at  one  time  the  view  was  hehJ  that  standanli.**a- 
tion  rules  would  tend  1o  retard  <levelopment.  it  is  now 
generally  admitted  that  the  effect  of  stiindardisation  is  a 
IxMieticial  one.  both  to  the  manufacturer  and  to  the  user. 
This  applies  etpially  to  all  ind\istries.  The  pur|ux*e  <rf 
standardisation  is  rlearlv  .set  out  in  a  prefatory  note  fo  the 
Rules  of  the  .Vnierican  Institute  of  Electrical  Engineore. 
It  is  stated  that  "  in  framing  these  rules,  the  chief  ]■ 
has  Immmi  todefine  the  terms  and  ccmditionswhich  chaia<  i<  i  .-v' 
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the  rating  and  behaviour  of  electrical  apparatus,  with  special 
reierencc  to  the  conditions-of-acceptance  tests.  It  has  not 
been  the  purpose  of  the  rules  to  standardise  the  dimensions 
or  details  of  construction  of  any  apparatus,  lest  the  progress 
of  design  and  production  should  be  hampered." 

The  policy  of  not  hampering  progress  is  equally  notice- 
able in  the  British  rules.  Of  the  20  sections  into  which  the 
rules  are  divided,  the  principal  are  those  dealing  with 
rating,  temperature  rise  and  its  determination,  and  dielectric 
tests.  Continuous  and  short-time  rating  are  recognised, 
the  two  standards  for  short-time  rating  being  one-hour  and 
hall-hour  respectively.  In  some  respects  it  is  desirable  to 
have  a  further  clause  dealing  with  motors,  for  which  a  one- 
hour  rating  is  insufficient.  For  such  service  it  is  usual  to 
select  a  one-hour  machine,  and  to  work  it  no  higher  than 
75  to  85  per  cent,  of  the  one-hour  rating.  It  is  interesting 
to  note  that  when  a  machine  is  required  to  work  continuously 
under  widely  varying  loads,  and  the  actual  cycle  of  duty  is 
specified,  as  in  the  case  of  a  winder  motor,  the  machine  may 
be  given  a  duty-cycle  rating.  By  this  is  meant  the  con- 
tinuous rating  which  is  the  thermal  equivalent  of  the  cycle 
of  duty  specified.  It  is  further  provided  that  a  machine 
rated  in  this  manner  shall  be  capable  of  withstanding  a 
momentary  load  corresponding  to  the  highest  peak  of  load 
occurring  in  the  cycle  of  duty  specified. 

Both  the  American  and  British  rules  have  been  based  on 
th"  limiting  temperatures  for  insulating  materials  agreed 
to  at  the  last  Plenary  Meeting  of  the  International  Electro- 
technical  Conunission,  held  in  Berlin  in  1913.  In  the 
British  rules  Sections  V.  to  XI.  deal  with  temperature  rise 
and  allied  matters.  TJie  ground  covered  by  these  sections 
includes  :  Cooling  air  temperature,  observable  temperatures, 
temperature  tests,  measurement  of  the  observable  tempeia- 
ture  and  of  the  temperature  of  the  cooling  air,  embedded 
temperature  detectors  and  temperature  coefficient.  By 
observable  temperature  is  meant  the  temperature  determined 
by  measurement  of  the  resistance,  or  by  the  use  of  a  thermo- 
meter, and  the  limits  are  given  for  various  cases  and  for  the 
several  kinds  of  insulating  material.  When  specifically 
required,  embedded  temperature  detectors  shall  be  employed 
in  the  case  of  a  machine  of  over  3,000  kw.  if  wound  for  a 
rated  pressure  exceeding  3,300  volts. 

In  view  of  Mr.  F.  D.  Newbury's  research  on  the  operating 
temperatures  of  the  Niagara  alternators,  we  are  not  at  all 
certain  that  Clause  65  of  the  British  rules  is  a  fair  one  to 
impose  on  the  manufacturer.  This  clause  reads :  "  When  the 
inteinal  temperatures  of  a  machine  are  measured  by 
embedded  temperature  detectors  placed  between  two  coils 
in  one  slot  the  machine  shall  be  held  to  comply  with  these 
rules,  provided  the  temperature  and  temperature  rise  so 
measured  do  not  exceed  the  limits  for  observable  tempera- 
ture and  observable  temperature  rise  given  in  Section  VI. 
by  more  than  5°C." 

When  the  internal  temperatures  of  a  machine  are 
measured  by  embedded  temperature  detectors  placed 
between  the  insulated  coil  and  the  iron  core,  the  machine, 
if  wound  for  a  rated  pressure  not  exceeding  5,000  volts, 
shall  be  held  to  comply  with  these  rules,  provided  the 
temperature  and  temperature  rise  so  measured  do  not 
exceed  the  limits  for  observable  temperature  rise  given  in 
Section  VI. 

In  case  the  rated  pressure  of  a  machine  exceeds  5,000  volts, 
the  permissible  limits  shall  be  reduced  by  1°C.  for  each 
1,000  volts  or  part  thereof,  by  which  the  rated  pressure 
!   exceeds  5,000  volts. 

As  far  as  we  are.  alware  up  to  the  present,  such  detectors 
have  not  been  used  to  any  great  extent  in  this  country.     The 


test  results  given  by  Mr.  Newbury' indicate  a  much  higher 
internal  temperature  than  one  would  expect  to  find.  Never- 
theless the  machine  in  question  has  been  in  constant  opera- 
tion for  upwards  of  20  years.  Apart,  however,  from  the 
question  of  the  allowable  limit,  the  use  of  an  embedded 
temperature  detector  is  a  much  more  searching  test  than 
either  of  the  two  methods  in  general  u.se,  and  it  remains  to  be 
seen  whether  the  temperatures  determined  in  this  manner 
can  be  made  to  conform  with  those  set  out  in  the  rules 
without  radical  alterations  in  design.  If  on  test  it  be  found 
that  higher  safe  temperatures  can  be  used,  we  have  no 
doubt  that  the  limits  will  be  raised. 

The  dielectric  tests  prescribed  are  fair  to  manufacturer  and 
user  alike,  and  are  in  every  way  satisfactory.  This  spirit  of 
fairness  characterises  the  whole  of  the  rules,  and  is  due, 
doubtless,  to  the  co-operation  of  buyer  and  seller.  Without 
such  co-operation  the  effort  would  be  wasted.  The 
Engineering  Standards  Committee  feel  confident  that  the 
wide  adoption  of  these  standardisation  rules  will  materially 
benefit  the  industry  of  this  country,  and  this  is  an  opinion 
we  heartily  endorse.  The  work  is  highly  creditable  to  the 
Committee,  and  worthy  of  the  active  support,  both  of 
makers  and  users  of  electrical  machinery. 

If,  in  concluding,  we  indulge  in  a  little  grumbling,  we  do  so 
on  behalf  of  and  unknown  to  the  Committee.  We  ask.  How 
much  longer  is  it  going  to  be  said  of  us  that  we  take  with  both 
hands  what  the  Committee  have  to  offer  and  give  nothing  in 
return  ?  This  parsimony  on  the  part  of  the  electrical  in- 
dustry necessitates  a  charge  being  made  of  half-a-guinea  per 
copy  for  the  Standardisation  Rules.  When  we  have  put  our 
house  in  order  we  hope  to  see  these  rules,  and,  in  fact,  all 
the  reports  of  the  Committee,  obtainable  at  a  shilling  per 
copy,  and  sent  out  by  manufacturers  in  much  the  same  wav 
as  they  now  distribute  trade  pamphlets.  Had  we  the  ear 
of  the  (*ommittee  we  would  urge  the  granting  of  permission 
to  manufacturers  working  to  the  rules  to  overprint  them 
with  their  own  names,  and,  if  necessary,  the  translation  of 
the  rules  into  any  language  desired  by  our  manufacturers. 
With  the  knowledge  that  the  Committee  will  render  a  full 
account  of  their  stewardship,  our  engineers  could  well 
afford  to  subscribe  generously  to  the  work  carried  out  under 
the  auspices  of  the  Committee. 


REVIEWS. 


[Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Offices,  pos  1 
free,  on  receipt  of  published  price,  adding  3d.  for  books  published  under  2s.      Adt 
10  per  cent,  for  abroad  or  for  foreign  books.] 


Diesel  Engines  for  Land  and  Marine  Work.     Hy  A.  l'.  ('h.\lkli;y, 

M.Sf.      \\'itli  an   iiitroduction    l)y   llio   late  J)r.    I^idhlvh  Dieskl. 
Fourtli    tdifion.     (London  :    Constable    &    Co.)     Pp.    xYii.  +  3G8. 

8s.  (id.  net. 

The  present  volunie  represents  the  second  complett^  revision 
since  the  work  was  first  issued  about  four  years. ago.  Con- 
siderable luUlitioiis  liave  been  made  in  the  scetion  of  the  book 
dealing  witii  Diesel  motors  for  ships"  ])ropulsion.  The  number 
of  illustrations  ha,s  been  nearly  doubled,  and  besides  much 
descriptive  matter  dealing  with  engines  of  new  types  that  have 
been  built  since  the  last  edition  was  published,  there  is  an 
additional  chapter  on  design.  A  complete  review  of  the  first 
edition  appeared  in  The  Electrician,  Vol.  LXXL,  p.  181. 

The  first  two  chapters  are  devoted  to  the  general  theory  of 
heat  engines,  with  special  reference  to  Diesel  engines,  and  to  the 
action  and  working  of  such  engines.  Chapters  III.,  IV.  and  V. 
deal  with  construction,  installing,  running  and  testing.  On 
many  occasions  we  have  been  asked  by  central  station  engi- 
neers and  others  to  recommend  a  good  book  on  the  running  of 
Diesel  engines,  and  wc  suggest  to  the  author  that  the  subject 
is  sufficiently  important  to  justify  somewhat  fuller  treatment 
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(Iiaii  that  given  to  it  in  this  book,  or,  alternatively,  another 
voliuuc. 

Many  fine  exanii)le.s  of  Diesel  cnj^ines  for  marine  work  are 
given,  and  the  matter  in  Chapter  VII.,  dealing  with  the  con- 
struction of  the  best-known  makes  of  marine  motor,  is  well- 
found.  The  chapter  on  design  contains  a  good  deal  of  informa- 
tion and  many  useful  tables.  In  a  future  edition  we  should 
like  to  S3e  an  example  fully  worked  out.  Such  examples  are 
invaluable,  not  only  to  the  young  draughtsman  and  student, 
but  to  those  who  are  thinking  of  taking  up  the  manufacture  of 
Diesel  engines.  Locomotive  engineers  will  be  interested  in  the 
description  and  drawings  of  the  Sulzer-Diesel  locomotive  built 
some  years  ago  for  the  Prussian  )State  Railways.  In  an  appen- 
dix Lloyd's  Rules  are  given  for  marine  internal-combustion 
engines,  and  there  is  a  further  appendix  containing  the  original 
patent  specification.  The  work  is  well  printed  and  profusely 
illustrated,  and  many  of  the  detail  drawings  are  of  considerable 
merit.  We  can  recommend  it  to  anyone  in  search  of  a  sound 
practical  book  ,  on  the  theory,  construction,  operation  and 
application  of  the  Diesel  engine. 

Graphics  and  Structural  Design.    I'.v  H.  I).  H&s.s.  (l/mdon:  ('lin](- 

iiian  c'v:  Hall.)      1']).  \  iii.  -  i.jd.      12,s.  (id.  iK-t. 

The  electrical  engineer  is  found  in  the  van  of  every  branch  of 
industrial  piogiess.  In  order  that  he  miy  move  forward  with 
confidence  his  training  must  be  many-sided.  Since  lie  is  first 
and  foremo.st  the  servant  of  so  many  people,  he  must  endeavour 
to  think  as  they  think.  He  has  to  be  an  expert  in  machine 
design  and  in  mechanical  engineering  ;  he  has  to  know  some- 
thing of  civil  and  structural  engineering,  and  if  need  be  he  has 
to  be  prepared  to  act  as  an  architect  or  surveyor.  It  is  for  this 
reason  that  we  welcoino  books  of  reference  on  these  many 
subjects,  suitable  for  those  whose  work  is  not  too  highly 
specialised.  The  book  under  review  is  such  a  work.  It  is 
evidently  written  by  a  man  who  knows  what  to  put  in  and 
what  to  leave  out. 

From  tin'  title  it  might  he  inferred  that  the  book  deals  with 
the  grapliical  solution  of  familiar  problems  in  structural  design. 
This  is  not  the  case,  for  although  graphical  constructions  are 
given  llic  other  usual  methods  of  stnu^tural  design  are  dealt 
with  in  considerable  detail.  The  author  is  I'rofessor  of 
.Machine  Design  at  Cornell,  and  his  method  is  that  of  every 
successful  teacher,  namely,  the  setting  of  problems  on  which 
students  are  questioned  in  addition  to  examples  for  the  drawing 
board.  The  practice  in  vogue  in  some  of  our  colleges  of  en- 
couraging students  to  make  highly  finished  copies  of  other 
people's  drawings  is  one  to  be  discouraged. 

Some  idea  of  the  ground  covered  by  the  22  chapters  will  be 
gathered  from  the  following  :  The  first  six  chapters  are  devoted 
to  the  theoretical  elements  of  the  subjet^t.  These  include 
materials,  graphics,  stresses  in  structural  frames,  influence 
diiigninis,  and  members  subjecfcd  Ut  iru^'utn.  to  compression 
and  to  bending.  The  remaining  UJ  chapters  deal  with  the 
])ractical  side  «>f  the  .subject.  Separate  chapters  are  given  to 
columns,  girders.  tni.H.ses,  steel  mill  buildings,  frames,  rein- 
forced concrete,  foundations,  chimtu'ys,  retaining  wails,  bins, 
hhoj)  floors,  walls  and  roofs,  and  Hpecilications.  In  both 
sections  the  fully  workeo-out  examples  will  be  heljiful  not  only 
id  .stufb'jits  of  .structural  design  but  to  those  who,  while  not 
being  specialists  on  the  subject.,  have  to  plan  and  carrv  out 
oxtensions.  To  the  busy  man  the  (piick  solution  of  a  problem 
out.side  his  province  is  «iften  imperative,  and  at.  such  times  the 
advice  given  in  "  Hess  "  will  be  worth  more  than  the  cost  of 
the  book.  The  diagrams  have  been  duun  li\  ;i  draughtsm  in 
and  the  press- work  is  excellent. 

Life  Jottings  of  an  Old  Edinburgh  Citizen.    B.v  Si'  .1.  H.  .4.  M.v« 
i>iiN  \i  i>.  1' »  .,  Kj  .1?.    iLii.  iiii:    r.  N.  Fiiulii..)"    Pf .  .T<»2.      lO*.  'xi. 

Apart  from  hi.s  judit  ial  position  as  Lord  Justice  Clerk  of 
Scotland.  Sir  John  M.icdonald  is  known  to  many  of  our  readers 
as  a  member  of  the  Institution  of 'Electrical  Kngineers.  and  as 
one  who  lia.s  plaved  an  active  part  in  the  world  of  automobili.-^m. 
The  present  volume  is  by  no  means  tpchnietd.  but.  il.  continns 
»oniP  int.presting  remini.scenries  of  (he  old  days.  For  example, 
the  author  numbers  among  hi.s  .s<  hoolfellows  Clerk  Maxwell 
and   \\  ({.  Tail       An  .inni.-iii.'  ;,.,  .m,i,»   i..  .'iven  of  the  annual 


demonstration  of  laughing  gas  in  the  University  chemica 
lectures  at  Edinburgh,  and  the  opening  of  the  telegraph  (»tiic 
in  that  city.  The  author's  father  spent  1 8s.  6d.  on  a  tele"rani 
but  the  penny  po.st  proved  the  quicker  of  the  two  means  o 
communication.  Reference  is  made  to  the  opinion  expresset 
by  Bunsen  that  the  idea  of  having  electric  power  on  a  largt 
scale  was  a  Utopian  dream.  Also  the  declaration  of  a  high  Posi 
Office  official  that  the  telephone  would  never  be  used  much  ii 
this  country— that  in  the  United  States  they  had  a  scarcitv  o! 
message-boys,  but  we  hart  '"  plenty  of  message-boys  and  thinu- 
of  that  sort !  "  The  author  may  well  observe  that  the  mos: 
injurious  person  to  the  interests  of  scientific  progress  is. often 
the  scientific  man  himself.  The  last  chapter  deals  with  the 
rise  of  automobili.sm  in  this  country,  which  .should  long  remain 
an  object  le.sson  of  the  way  in  which  a  golden  opportunity  mav 
be  missed  through  the  folly  of  those  who  cannot  see  the  possi- 
Inlities  of  a  new  development,  and  therefore  do  their  best,  it 
may  be  successfully,  to  crush  it. 

The  volume  is  excellently  printed  and  illustrated.  It  is  not 
an  autobiography  as  usually  understood,  and  is  therefore  free 
from  the  tediunr  that  is  often  characteristic  of  works  of  that 
kind.  On  the  contrary,  it  ati'ords  e.\;cellent  light  reading,  and 
gives  a  good  idea  of  life  and  events  which,  to  many  of  us,  are  no 
longer  familiar. 

Proctor's  Useful  Tables.     (London:    E.  Lc  Bas&  Co.,  Dock  House. 

EillitcT-.strtvl,  E.C.)      Is. 

These  tables  consist  mainly  of  discount  tables  in  a  large 
number  of  steps  from  Ij  up  to  98|  per  cent.,  and  in  sums 
varying  from  Id.  up  to  £100.  The  results  are  given  to  the 
nearest  penny,  |d.  (not  Jd.)  being  taken  as  the  dividing  line. 
Tables  of  conversion  factors,  equivalent  measures  and  gauge 
numbers  are  also  given.  Th'3  size  is  conveniently  small,  and 
the  tables  as  a  whole  should  ])rove  useful.  Messrs.  Le  Bas  have 
a  limited  supply  which  they  will  send  out  post  free  on  receipt 
of  Gd.  in  stamps  per  copy  or  4s.  per  dozen. 


THE  USE  OF  CONTINUOUS  CURRENT  FOR  TERMINAL 
AND  TRUNK-LINE  ELECTRIFICATION.* 

BY  NORMAN  WILSON  STOKER. 

{Concluded  from  pnge  848.) 

Summary. — The  Paper  discus-sea  the  series  motor,  acceleration,  and 
que.stions  of  control.  Regenerative  sy.stenis  arc  considcn'd,  as  well  as 
the  question  of  voltage  and  intenhangeability. 


Conlnrl  and  Collector  S;/stew. — This  .subject  will  l>e  considered  first 
hecau.se  hefore  any  interchanue  of  ecpiipiiients  is  ]H)s,sil>le  it  is  ikhvs- 
saiy  to  .standardise  the  contiu-t  system,  .so  th.it.  a.s  stated  alwive. 
a  car  or  locomotive  from  one  line  can  collect  current  from  a  contU'  i 
rail  or  trolley  on  any  other  line. 

The  usual  contact  .system  for  all  lines  in  lin^at  Britain,  e.xeept 
tramways,  using  a  pressure  of  8(H)  volt.s  or  le.s.s.  consistts  of  some  form 
of  contact  rail  or  rails  mounted  either  outside  of  the  running  niils 
or  between  them.  The  oldest  and  most  frei|uently  .se«Mi  is  a  top 
contact  or  over-running  type  of  rail.  A  new  form  of  rail  having  the 
side  contact  has  been  intnxhiced  on  the  Lancashire  &  Yorkshire 
IJailway.  tlie  latter  for  use  on  l.2n(»  volts.  In  st)me  ca,st^s.  as  in  the 
l..oiidon  rnderground  Railways,  a  return  conductor  is  also  uwmI 
There  will  jirobably  be  no  dihiculty  in  locating  the  retuni  rail  .so^ 
that  th.'  .same  collector  can  oiHMate  on  any  of  them.  It  is  al.so  pos- 
sible where  the  contact  surfaces  are  properly  located  to  have 
single  contact -sho(>  satisfactory  for  colle<  ting  current  from  eiti 
the  uixler-iuiMiing  or  the  over  nmning  (yf)e  of  rail.  Such  int« 
changeability  i.s  pt)«<ible  between  tlie  Pennsylvania  over  runnil 
rail  .ind  (he  New  York  Central  vmder-runniug  rail  at  Xew  \ork. 

Where  it  is  necessary  to  have  the  raiKs  located  at  ditTeriMit 
tancea  outside  of  the  running  rail  or  at  different  heights,  i^  ■^ 

necessary  to  adopt  a  collector  shoe  which  can  be  shifted  i..  . 
quickly  .so  as  to  accommodate  it  to  different  conditions, 
author  can  see  no  poasibility  for  interchanging  equipment 

♦  .Misliiut   of   Paper  read   at   the   Institution  of   Kl<^triral 
on  the  l(>th  in'it.     A  Paper. mtitlod  "  V>ononiicf5  in  poworCoii  " 

of  Klrctric  RailwaMi."  by  the  same  author,  vfus  published  in  Vol.  L\X»  -t 
p.  79J». 
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the  lop  Jiiul  bottom  contact  rails  and  tlio  side  contact  such  as  used 
on  the  J^ancashire  &  Yorkshire  Railway. 

The  same  statements  hold  true  in  regard  to  overhead  conductors. 
The  problem  there  is  mucli  simpler,  because  it  seems  to  be  the  uni- 
versal practice  to  locate  the  overhead  conductor  above  the  centre 
line  of  the  track  and  to  keep  its  height  between  certain  definite 
limits  which  must  in  all  cases  clear  the  rolling-stock.  In  this  case 
it  is  more  a  question  of  adopting  the  pro[)cr  kind  of  contact  shoe 
which,  while  being  subject  to  many  variations,  is  also  subject  to 
many  solutions. 

Motors. — It  is  generally  well  understood  by  ;\11  who  are  acquainted 
with  electrical  apparatus  that  a  continuous-current  armature  has 
practically  the  same  current  ca])acity  regardless  of  the  voltage  ap- 
plied to  its  terminals,  the  latter  being  limited  to  a  certain  maximum 
as  determined  by  commutation  characteristics  and  speed.  It  is 
understood  that  increasing  tlie  voltage  for  a  given  current  also  in- 
creases the  core  loss,  but  this  is  largely  comjjcnsated  for  by  an 
increased  speed  which  gives  greater  ventilation.  This  is  especially 
tiue  with  the  late  types  of  self- ventilating  motors.  It  may  there- 
fore be  assumed  as  correct  within  a  very  few  per  cent,  that  the 
horse-power  or  kilowatt  rating  of  a  motor  is  proportional  to  the 
voltage  applied  to  its  armature  terminals.  It  follows,  therefore,  that 
the  normal  capacity  can  be  secured  only  by  maintaining  the  normal 
rated  voltage  on  the  armature  terminals.  This,  then,  is  the  basis 
on  which  any  proposition  that  involves  interchanging  equipments  on 
different  voltages  nmst  stand.  It  is  shown  that  the  most  advan- 
tageous results  may  be  secured  if  the  line  voltages  are  multiples  of 
the  armature  voltages. 

Examples  are  then  given  of  the  working  of  armatures  on  600, 
1,200,  1,500  and  2,400  volts. 

Operating  on  1,500  volts  with  four  armatures  in  series,  as  with 
2,400  volts,  the  speed  and  kilowatt-capacity  would  only  be  62-5 
per  cent,  of  the  normal,  while  on  the  other  three  voltages  of  600, 
1,200  and  2,400  it  would  be  normal. 

If  equipments  are  required  to  operate  over  these  same  voltages, 
but  it  is  found  that  half-speed  on  600  volts  is  sufficient,  as  would  be 
frequently  the  case,  the  armatures  would  be  wound  fpr  1,200  volts 
and  full-speed  would  be  secured  with  series-parallel  control  on  2,400 
and  1,200  volts,  and  62-5  per  cent,  of  norinal  speed  on  1,500  volts, 
or  the  risk  might  be  taken  of  running  the  1,200- volt  motor  on 
1,500  volts.  In  this  case  only  four  armatures  are  needed  for  the 
equipment. 

If  it  is  required  to  operate  at  a  maximum  voltage  of  3,000  and 
also  at  2,400,  1,500,  1,200  and  600,  it  would  be  desirable  to  have 
at  least  four  armatures  in  series  on  the  higher  voltage.  These 
would  be  wound  for  750  volts.  The  speeds  for  the  different  line 
voltage.^5,  then,  with  combinations  of  four  in  series,  two  in  series  and 
all  in  parallel,  with  armatures  wound  for  750  volts,  would  give  full 
output  at  3,000  and  1.500  volts,  and  80  per  cent,  of  the  normal 
speed  and  output  at  2,400,  1,200  and  600  volts. 

If  3,600  volts  is  the  maximum  with  eight  armatures  on  the  loco- 
motive, all  of  the  above-named  lower  voltages  may  be  covered  and 
full  speed  and  output  will  be  obtained  only  on  3,600  volts  ;  83  per 
cent,  of  the  norinal  rating  and  speed  would  be  secured  at  3,000  and 
1,500  volts,  and  66  ]jer  cent,  at  2,400,  1,200  and  600  volts. 

With  4,800  volts  on  (he  line  and  four  motors  connected  per- 
manently in  series  vA  (his  voltage,  full  sjieed  atul  output  can  be 
obtained  with  2,400  and  1,200  volts,  and  half-speed  at  60O  vt)lts  ; 
the  outimt  and  speed  at  3,000  aiul  1 ,500  volts  will  be  62-5  per  cent. 
of  normal. 

It  is  undesirable  to  equip  cars  with  more  than  four  motors  each, 
Ss  the  complication  and  cost  would  become  too  great.  With  the 
locomotive,  however,  it  is  quite  practicable  to  operate  with  eight 
motors,  as  is  shown  by  the  New  York,  New  Haven  &  Hartford 
geared  locomotive,  which  has  eight  motors  connected  in  pairs  to 
four  driving  axles,  and  the  New  Y^ork  Central  locomotives  of  the 
latest  type  which  have  eight  motors  each  mounted  on  a  separate 
driving  axle. 

Double  armature  types  of  motors  are  next  referred  to  and  troubles 
from  magnetic  unbalancing  mentioiuHl.  As  far  as  the  motors  them- 
selves are  concerned,  there  is  very  little  additional  complication  from 
the  necessity  of  interchangeability  on  different  voltages.  It  simply 
requires   the    use   of   more   armatures  and  at  a  greater  cost  than 

tuld  otherwise  be  necessary.     Higher  insulation  is  also  required. 
i 
I 


Control. 


Various  diagrams  are  given  in  the  Paper  showing  the  complication 
^troduced  by  the  use  of  several  voltages.  It  is  unnecessary  to  use 
|it  switches  or  contactors  to  effect  all  of  these  combinations.  They 
^^may,  to  a  certain  extent,  be  made  by  means  of  cylindrical  or  drum- 
type  change-over  switches,  which  are  satisfactory  in  some  cases  for 
transferring  connections  when  the  current  is  off.     Such  a  scheme  is 


usTially  used  for  car  equi|)ments  operating  interchangeably  on  600 
and  1 ,200  volts.  This  is  shown  on  Fig.  4,  which  Is  a  standard  arrangc- 
inent  for  such  an  equipment.  It  will  be  noted  that  the  change-over 
switch  changes  both  motors  and  resistances  from  sriries  to  parallel 
or  vice  versa.  The  author  refers  to  method.s  of  effecting  jMwsil^le 
changes  by  means  of  unit  switches.  The  u.se  of  unit  switches  ex- 
clusively for  making  combinations  in  the  main  motor  circuits  is 
sometimes  carried  to  the  extent  of  using  them  for  reversers  a.s  well, 
especially  for  large  locomotives.  This  has  the  advantage  of  maxi- 
mum reliability  and  the  smallest  nurafjer  of  types  of  apparatu.s  for 
the  e(juipment. 

Vario\is  two  and  four- motor  equipments  are  then  coasidered  with 
regard  to  full  control.  iMuch  the  same  conditions  prevail  where  the 
equipments  are  arranged  for  regenerative  control.  Where  the  motors 
arc  to  be  operated  to  give  regeneration  when  connected  all  in  parallel, 
it  will  be  necessary  to  have  a  regulating  apparatus  for  each  motor, 
and  consequently  the  additional  control  apparatus  will  be  very 
considerable,  so  much  so  in  fact  as  to  make  the  regenerative  control 
of  doubtful  value.  It  must  be  understood  that  each  additional 
switch  means  adcUtional  wiring  for  the  equipment,  both  for  the  main 
motor  circuits  and  for  the  operating  circuits  for  the  control.  A  bad 
case  of  complication  on  the  Washington,  Baltimore  and  Annapolis 
equipment  owmg  to  its  having  three  operating  voltages  and  three 
forms  of  current  collector  is  referred  to. 
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FlCJ.4  — DiAGKAM  OF  M.VIN   C.ECLirSFOR  StAXD  VKD  HLCaF.  F.QriPMKNT 

AT  coo  V.   AND   1.200  V. 

Tiiat  it  is  perfectly  piacticablc  to  operate  comjilicatcd  control 
systems  satisfactorily  and  reliably  is  shown  by  such  examples  as  that 
of  the  New  York,  New  Haven  and  Hartford  alternating-current- 
eontinuous-current  locomotives  which  operate  botn  from  a  11. 000- volt 
single-phase  trolley  and  from  the  under-running  600-volt  continuous- 
current  third  rail  of  the  New  York  Central  s\'stem.  The  author  has 
seen  many  equi])ments  operatmg  on  both  alternating  and  continuous 
current  and  has  no  desire  to  see  that  method  of  operatioii  extended, 
but  the  control  complications  introduced  by  such  an  equipment  are 
small  compaicd  with  what  would  be  involved  in  oj)erating  over  three 
or  four  continuous-current  voltages  with  full  s])ecd  on  three  of  them 
and  with  several  different  forms  of  contact  devices.  There  is  no 
doubt  that  the  equipments  can  be  arranged  for  successful  operation 
in  this  way,  but  the  additional  tii-st  cost  and  the  cost  of  maintenance 
would  be  so  great  as  to  be  a  serious  handicap  to  electrical  operation. 

Auxiliary  Power  Equipi^ent. 

Every  electrical  equipment  has  several  auxiliaries  which  are 
usually  supplied  with  power  from  the  mam  supply  circuit.  On  600 
volts  the  air  compressor  motor,  blower  motor,  if  any.  and  lights  are 
all  supplied  directly  from  the  line.  The  power  for  the  control  circuit 
is  also  usually  supplied  from  the  line  when  electromagnetic  con- 
tactors are  used,  hut  where  the  electro-pneumatic  control  s\-stem  is 
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used,  the  power  for  the  control  circuits  may  be  suppHed  either  from 
the  main  circuit  or  from  a  small  storage  batter3^  As  the  power  for 
operating  the  magnet  valves  is  so  small  and  the  advantages  of  a  low- 
voltage  train  line  are  so  numerous,  it  is  becoming  more  and  more  the 
practice  to  use  a  battery,  especially  on  train  service  on  elevated  and 
subway  lines  where  the  battery  performs  tlie  additional  function  of 
supplying  power  for  emergency  lights  and  signals. 

The  problem  of  supplying  the  power  for  auxiliary  circuits  on 
equipments  receiving  power  at  several  different  voltages  is  one  of 
the  most  troublesome  features  to  be  considered. 

Any  scheme  involving  operation  over  a  wide  range  of  voltage  will 
necessarily  complicate  the  equipment  if  it  becomes  necessary  to 
operate  continuously  over  any  one  of  several  line  voltages.  For  the 
higher  voltages  it  may  be  that  the  use  of  a  storage  battery,  such  as 
that  provided  on  the  5,0(K)-volt  car  equipment  previously  referred 
to,  may  prove  to  be  the  most  satisfactory  means.  On  this  equipment 
a  small  capacity  .storage  battery  to  which  all  the  auxiliaries  are 
connected  is  included  in  the  driving  motor  circuit  on  the  earthed  side. 
The  battery  has  capacity  to  operate  the  compressor,  motor,  lights 
and  control  circuit  for  a  limited  length  of  time,  but  ordinarily  these 
auxiliaries  take  most  of  their  current  from  the  main  motor  circuit. 
The  compressor  governors  are  so  arranged  as  to  delay  the  starting 
of  the  compressor  motor  until  the  car  starts,  instead  of  coming  into 
operation  immediately  on  the  application  of  brakes  as  is  usual.  The 
compressor  and  other  auxiliaries  thus  simply  shunt  whatever  portion 
of  the  main  motor  current,  or  all  of  it  if  necessary,  is  required  and 
the  battery  receives  or  supplies  the  balance.  The  compressor  can 
be  so  arranged  that  it  will  ie:;eive  probably  at  least  90  per  cent,  of 
its  operating  current  directly  from  the  main  circuit  without  the  current 
passing  through  the  battery,  which  thus  floats  on  the  line  and  merely 
controls  the  voltage. 

For  locomotive  use  where  the  auxiliaries  require  considerably 
greater  power  it  is  quite  feasible  to  use  a  motor-generator  to  supply 
power  to  the  auxiliaries.  The  great  objection  is  the  multiplying  of 
Bwitches  in  these  arrangements. 

f'oNCLU.SION. 

The  logic  of  this  l'aj)cr  points  to  the  necessity  for  the  early  stand- 
ardisation of  some  qf  the  more  important  features  connected  with 
elcctrificiitioii.  The  bciiclits  of  standardisation  would  be  immedi- 
ately felt  not  only  in  t  he  greater  .security  of  the  railways  in  embarking 
on  a  project  of  electrilication,  but  in  the  decreased  cost  of  all  appa- 
ratus coiiucctcfl  with  it.  The  author  suggests  the  Institution  should 
tak('  the  initiative'  regarding  tiiis  (jut\stion. 

Since  the  fiOO-volt  system  is  so  thoroughly  established  and  also 
so  well  suited  to  the  ref|uirements  of  terminal  electrilication.  if  should 
be  continued  as  one  of  the  standards,  at  least  for  tiie  present.  While 
it  is  probable  that  but  little  will  be  done  toAvards  clectriKcation  of 
entire  railway  systems  in  the  next  fe>v  years,  one  other  voltage  should 
be  selected  that  will  lie  suital)le  for  such  service  and  will  at  least 
serve  to  direct  the  aim  of  tho.se  companies  about  to  electrify.  This 
\()lf;t.ge  should  be  liigli  cnriugh  to  per?nit  the  heaviest  tirafts  of  power 
refjuircd  to  be  collected  from  the  oxerhead  conductor  without  ex- 
ceeding (he  capacity  of  a  single  wire  or  a  single  eolledor. 

ft  is  generally  conceded  th.it  I  ,r)fM)  volts  is  about  the  ma.ximum 
voltage  that  can  beecono?nically  used  on  the  four-pole  railw.iy  motor. 
Even  with  that  it  is  difHcult  to  lind  sjiaco  for  tho  nece.s.sary  number 
of  Commutator  bars  and  brush  liolders,  es|)ecially  for  small  motors. 
It  wouhl.  tlicicfore.  he  necessary  to  connect  mon^  than  two  four-j)ole 
motors  p«'nnanently  in  series  for  operation  M'ith  more  thnn  3,(HKI 
volts.  The  tyjM*  of  motor  used  for  the  .'i.OOO-volt  equipment  that 
has  been  mentioned  ])reviously.  offers  a  .solution  for  the  problem 
which  makes  a  very  considerable  inerpa.se  in  line  voltage  apjiear  not 
only  |MiHsible  l)ut  easy  in  so  far  as  coninmtation  .ind  commutation 
bjii-8  arc  conccrneil.  This  e(|uipment  has  been  dcscrilicd  in  several 
of  the  American  technical  jounuils,  but  a  brief  description  of  the 
motor  may  not  be  out  of  jjlace  here  as  the  construction  is  (piite  novel 
and  has  many  advantages  for  high  \i)lfages. 

The  2.t(M»  volt  doiil)lc  MTinature  motor  is  refcrn"«l  to  lus  a  solution 
of  the  r>.<MMt  \olt  line  |in>b|«'in.  In  this  ciise  the  mol<tr  consists  of 
two  III  polar  arniatiiirs  coMnec|«>rl  in  serii's  in  each  frame.  an<l  that 
ill"  miiior  part  of  (he  m.igneti"-  Mux  pits.srp  llnoiigh  the  two  arm.i 
lure.s,  their  pole  jiieces  and  a  short  section  of  the  yoke  m  .series,  whnh 
(h>is  effects  a  great  n^duction  m  the  weight  of  the  material  tliat  would 
otherwise  Ik-  neces.sarv  to  .secure  the  advantage  of  the  bi-|>o];ir 
armatures.  Each  armature  is  wound  for  l.'i.Vt  volt.s,  .so  that  half  of 
the  line  voltage  is  im])res.sed  on  each  complete  motor,  an  is  usual 
with  high  voltage  equipnients.  So  far  as  the  commutators  are  con- 
cenu'd  there  ap]x>ars  to  Jm>  no  reason  why  eon.siderably  higher 
voltagen  should  not  l>e  \i»Pi\  if  desirable.  In  fact,  tho  first  two  niotorH 
of  this  i\\M>  were  tested  with  7.(X>0  volts  on  the  line.  I.e..  3.500  volte 
on  DM-h  motor,  with  very  satisfactorv  tommutation. 


The  author  suggests  that  if  po.ssible  the  "  through  "  lines  should 
be  differentiated  from  the  purely  suburban  lines,  and  that  the  best 
voltage  for  the  former  should  be  adopted  regardless  of  the  latter  ; 
that  an  overhead  contact  wire  in  addition  to  the  600-volt  third  rail 
be  placed  over  each  track  that  requires  full-speed  operation  for  both 
equipments.  The  disadvantages  of  .such  a  scheme  are  negligible 
compared  with  the  complication  of  equipments  necessitated  by  the 
interchangeable  operation  on  several  different  voltages. 


CORRESPONDENCE. 


UNIFORMITY  IN  DRAWING  ELECTRICAL 
DIAGRAMS. 

TO   THE   EDITORS    OF   THE    ELECTRICIAN. 

Tlie  .subject  of  "  Unifoniiity  in  Drawing  Electrical  Diagrams'" 
that  has  recently  been  taken  up  in  your  pages  is  an  extremely 
interesting  one,  but  at  the  same  time  one  on  which  verv 
divergent  views  are  often  held,  and  therefore  one  about  whicli 
much  may  be  written.  In  this  connection  I  .should  like  to 
cndor.se  the  view  expressed  by  Dr.  Garrard,  that  the  Institution 
should  publish,  either  through  the  ""  Journal  "  or  in  suitable 
pamphlet  form,  a  list  of  standard  symbols  for  drawings,  and 
also  if  possible  for  formulae  (although  the  latter  is  a  more 
difficult  matter),  that  would  be  available  for  use  by  all  electrical 
engineers.  A  suitable  lead  to  encourage  their  general  use 
would  be  given  if  their  employment  were  then  insisted  upon 
for  all  Papers  and  articles  published  in  the  '"  Journal  "'  and 
also  in  the  electrical  Press.  Such  a  li.st  should  be  compiled 
after  suitable  discussion  with  all  the  members  of  the  Institution, 
and  should  be  open  to  extension  (or  revision)  from  time  to  time 
in  the  same  manner. 

Without  wi.shing  to  di.sparage  the  excellent  suggestions  put 
forward  by  Dr.  Kapp,  I  must  say  that  I  would  personally 
much  ])refer  to  see  the  general  employment  of  a  plain  circle 
w-ith  a  suitable  index  letter  inside  to  represent  all  measuring 
instruments  than  the  various  .shapes  that  he  propo.ses,  which, 
after  all,  do  nirt  convey  to  the  mind  at  a  glance  what  they  are 
intended  to  represent,  but  Tuust  of  necessity  be  memori.setl 
by  the  student,  who  is  already  overburdened  with  '"  facts  and 
formuhc."  The  index  letters  G,  A.  \',  W,  F.  &c..  would  seem 
readily  to  suggest  the  names  of  which  they  are  the  initial  letters. 
The  subscript  letters  iiic,  hw,  es,  i,  d,  &c.,  representing  "  moving 
coil,"  "  hot  wire,"'  "  electro.static."*  '"  induction  "  and  "  dyna- 
mometer" types  respectively,  should  also  be  standardised  at 
the  same  time  to  use  with  all  the  measuring  instrument  .symbols. 

As  you  have  pointed  out  in  your  Editorial  comments,  the 
symbol  for  a  resistance  may  be  more  siin])ly  drawn  as  a  plain 
zig-zag  line,  although  if  iieaibj  draini  Dr.  Kapps  .symbol  may 
look  somewhat  better.  This  raises  the  point  as  to  the  most 
suitable  .symbol  for  a  tran.sformer.  for  its  coils  are  very  much 
more  of  the  nature  of  inductances  than  resistances.  Dr. 
Kai)p"s  .symbol  would,  however,  rather  suggest  the  latter  if  • 
zig-zag  is  u.sed  for  a  resistance  ;  but  it  is,  neverthele.ss.  fre- 
(piently  efn])loyed  in  diagrams.  The  same  remarks  apply  to 
the  lield  windings  ot  dyjiamos  and  alternators.  These,  luiw- 
ever.  ar«*  points  on  which  it  would  be  desirable  to  obtain  as 
many  views  as  po.s.sible  before  arriving  at  any  decision. 

A  number  of  other  .symbols  might  also  be  added  to  T^v 
Kapps  li.st,  such  as  tho.se  for  a  Moi-se  key.  telei)hones.  A' 
while  I  should  also  like  to  .see  the  .symbol  ih  included  foi  i 
condou.ser  as  well  a,s  H.r^^_ .  the  former  l)eing  .so  coniinoii  \ 
employed  to  represent  a  small  condenser  (a.s  in  diagram-  ■•' 
"  wireless"  aj)paratus.  &cA.  and  the  latter  re.<*erved  for  laii:' 
I  on  dense rs. 

In  conclusion,  why  should  not  '.  in  a  circle  and  d  in  a  circle 
be  employed  to  represent  wavemeters  and  decremeters  respec- 
tively, as  to  the  "  wireless  '"  engineer  these  are  fast  becoming 
just  as  murh  standard  measuring  instruments  as  ammet<'r8 
and  voltmeters. 

London.  March  20.  Philip  R.  Coursev. 
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'THE  STRANGER  THAT  IS  WITHIN  THY  GATES." 

TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

May  I  ask  your  indulgence  to  reply  to  your  comments  on  my 
letter,  as  my  deafness  prevents  my  taking  part  in  any  dis- 
cussion at  the  Institution,  where  I  am  unable  to  hear  what  is 
said  by  one  out  of  100  of  the  members.  Anyone  reading  your 
comments  would  think  I  had  suggested  that  the  President  and 
Council  of  the  Institution  should  proceed  with  all  formality  to 
suspend  the  various  alien  enemy  members  in  true  old  Floren- 
tine fashion  fiom  the  windows  of  the  Institution  building. 

I  also  do  not  understand  what  ''  sciap  ()f  paper  "  I  am  sup- 
posed to  be  advocating  should  be  torn  up.  Presumably,  how- 
ever, as  a  good  deal  of  reference  seems  to  have  been  made  at 
the  meeting  to  our  naturalisation  laws,  you  are  of  opinion  that 
the  removal  of  these  members  from  the  Institution  roll  is  in 
seme  way  an  infringement  of  their  rights  as  naturalised  subjects 
of  this  country.  1  cannot,  however,  see  how  that  can  be,  for 
naturalisation  does  not  ipso  facto  entitle  anyone  to  be  a  member 
of  the  I.E.E. 

What  I  think  most  of  us  are  asking  for  is  simply  this :  As- 
suming that  in  your  locality  there  was  a  family  one  of  whose 
members  had  been  convicted  and  hanged  or  otherwise  suitably 
punished  for  a  particularly  ferocious  crime,  and  that  the  other 
members  of  that  family,  while  having  had  nothing  to  do  with 
the  actual  crime,  were  at  the  same  time  loudly  applauding  its 
perpetrator ;  would  you  consider  such  people  suitable  for 
letention  on  your  family  visiting  list  and  would  you  yourself 
care  to  meet  them  socially  ?  I  think  not  ;  and  not  a  few  of  us 
feel  like  this  as  regards  Geimany  and  her  people. 

After  all.  the  Institution  is,  in  spite  of  being  for  mutual  pro- 
terition,  a  limited  liability  concern,  a  club,  albeit  devoted  to 
the  advancement  of  technical  subjects  instead  of,  say,  politics. 

Watford,  March  18.  M.  J.  E.  Tilney. 


EDGE  EFFECT  OF  PLATE  CONDENSERS. 

TO    THE    EDITORS    OF   THE    ELECTRICIAN. 

Electrical  text-books  usually  assure  students  who  are  making 
a  standard  air  condenser  that  if  the  metallic  plates  have  an 
area  large  compared  with  their  separation  the  effect  of  their 
edges  may  be  neglected. 

Having  doubts  on  the  subject,  the  following  experiments 
were  made.  A  square  of  lead  foil  having  sides  of  24  cm.  was 
pasted  on  plate  glass  and  placed  opposite  another,  which 
exceeded  it  by  0-6  cm.  all  round,  and  the  two  kept  apart  by 
bits  of  glass  0-29  cm.  thick. 

Another  similar  condenser  was  made  having  the  smaller 
plate  of  the  same  area,  but  in  an  oblong  form,  being  35  cm. 
long.  This  showed  a  capacity  distinctly  larger  than  that  of  the 
first.  The  increase  was,  however,  too  small  to  measure 
accurately,  being  only  about  3  per  cent. 

To  increase  the  effect  another  square  plate,  similar  to  that 
of  the  first  condenser,  was  cut  into  four  strips  and  fixed  on  the 
glass  2J  cm.  apart.  These  were  joined  by  narrow  strips  and 
the  area  adjusted  to  that  of  the  original  square.  The  capacity 
was  now  found  to  be  increased  by  30  per  cent. 

From  these  and  other  experiments  I  am  convinced  that, 
with  plates  1  ft.  square  and  J  in.  apart,  the  capacity  is  at  least 
20  per  cent,  more  than  that  calculated  from  the  formula 
C^A/ijid,  an  amount  Mdiich  can  scarcely  be  considered 
negligible  in  a  standard. 

The  measurements  were  made  by  the  method  described  by 
me  in  The  Electrician,  March  5,  1909,  the  voltage  used  being 
as  high  as  possible  without  sparking  over.  Similar  results 
were,  however,  obtained  by  Fleming's  revolving  commutator 
and  a  voltage  of  220,  so  that  the  effect  observed  was  not  due 
to  brushing  from  the  edges  of  the  plates. 

Birmingham,  March  17.  C.  J.  Watson, 


Royal  Society. — The  following  Papers  were  read  at  last  Thursday's 
meeting  of  this  Society :  "  On  the  Main  Crests  of  Ship  Waves,  and 
on  Waves  in  Deep  Water  due  to  the  Motion  of  Submerged  Bodies," 
by  George  Green  ;  and  an  "  Investigation  of  Atmospheric  Electrical 
Variations  at  Sunrise  and  Sunset,"  by  E.  H.  Nichols. 


PHYSICAL  SOCIETY. 


At  a  meeting  hold  on  March  10,  1916.  at  the  Imperial  College  of 
Science,  Prof.  C.  Vernon  Boys,  P.R.S.,  President,  in  the  Chair,  a 
Paper  on 

"Experiments  Illustrating  the  Flow  of  Heat  in  Conducting  Sheets" 

was  read  by  Mr.  S.  Skinnek,  M.A. 

If  a  sheet  of  tinned  iron  be  heated  loc?-lly  by  means  of  a  Bunsen 
burner  or  blowpipe  the  tin  if.  melted  for  a  certain  di.stance  from  the 
heated  region.  On  r.llowing  tlie  .sheet  to  cool  tlic  resolifliticd  tin  i.** 
separated  from  tlie  unnielted  tin  by  a  very  sharp  line  of  demarcation. 
This  line  gives  us  the  equi-temjierature  curve  corresjK)nding  to  the 
melting-point  of  tin.  By  pushing  the  heating  to  a  greater  or  les.s 
extent  a  series  of  such  cqui-temperature  curves  can  be  obtained  for 
a  sheet  of  any  particular  shape  heated  at  any  given  point.  The 
cases  shown  illustrated  the  flow  of  heat  into  a  rectangular  plate  from 
a  heated  tongue  ;  into  a  circular  disc  from  a  heated  tongue  ;  round 
the  comer  of  an  L-sha2jed  strip  and  into  the  vanes  of  an  air-cooled 
cylinder.  The  results  were  .shown  to  be  closely  analogou.s  to  the 
flow  of  electricity  in  shnilarly  shaped  conductors. 

Dr.  R.  S.  Willows  said  a  similar  method  had  already  been  used  by 
Voigt  and  his  students  to  compare  the  thermal  conductivities  of  dilferent 
metals.  They  employed  an  organic  substance  whieh  melted  about 
41°('.  and  gave  a  very  sharp  lino  on  rcsolidiHcation.  Their  method  of 
heating  was  to  place  the  metal  strip  on  a  red-hot  copper  block. 

The  President  asked  if  the  change  of  colour  of  mercuric  ioJide  could 
not  be  used  for  tliis  purpose. 

Mr.  EzER  Griffiths  mentioned  that  if  a  sheet  of  steel  be  heated  at  the 
centre  by  means  of  a  blow-pipe,  then,  on  cooling,  a  bright  circular  wave 
may  be  seen  travelling  towards  the  centre  due  to  rccalescencc.  The 
converse  effect  was  said  to  be  observed  during  heating.  The  heat- 
indicating  paints  were  the  double  iodides  of  copper-mercury  (scarlet) 
and  silver-mercurx'  (yellow).  Both  darkened  on  heating,  the  former  at 
87°('.  and  the  latter  at  4r>^V..  the  change  being  reversible.  They  could 
be  prepared  by  adding  a  solution  of  CuSOj  or  AgNOj  to  a  solution  of  KI, 
redissolving  the  precipitate  and  adding  a  solution  of  HgCL.  Experi- 
ments involving  the  use  of  these  paints  are  described  in  "  Light,  Vi.sible 
and  Invisible,"  by  Prof.  S.  P.  Thompson. 

The  Author  said  he  was  glad  to  hear  about  Voigt 's  experiments.  He 
had  seen  the  rccalescence  experiment  mentioned  by  Mr.  Griffiths.  One 
trouble  with  paints  used  as  heat  indicators  was  that  there  was  usually 
a  considerable  lag  between  the  temperatures  at  which  the  change  took 
place  on  heating  and  on  cooling.  Moreover,  the  line  of  demarcation  was 
not  very  sharp. 

A  Paper  on 

"The  Absorption  of  Gases  by  Quartz  Eulbs," 

by  Dr.  R.  S.  Willows,  M.A.,  and  H.  Trevely.\n  George,  M.-A., 
wa3  read  by  the  former. 

The  experiments  are  a  ccntinuaticn  of  those  of  Willows  (""Phil. 
Mag."  April,  1901)  and  Hih  ("  Phys.  Soc,"  December,  1912)  on  the 
absorption  of  gas  which  is  brought  about  by  electrical  discharges. 
A  new  quartz  bulb  does  not  absorb  air,  but  if  it  be  fed  with  repeated 
do.ses  of  hydrogen — which  are  absorbed  when  an  electrodele.ss 
discharge  is  passed— it  then  becomes  very  active.  If  discharges 
in  hydrogen  are  alternated  with  those  in  air,  the  bulb  can  be  made 
to  absorb  large  quantities  of  eitl'or  gas,  and  the  activity  with  each 
gradually  increases.  The  authors  reject  the  theory  of  surface 
absorption  and,  in  their  own  experiments  at  least,  al.so  Swinton's 
theory  that  the  gas  is  shot  into  the  walls  and  held  there.  It  isj 
supposed  that  chemical  actions  occur  with  air,  and  o.xidation  pro- 
ducts are  formed  ;  these  are  reduced  by  hydrogen.  The  process  is 
compared  with  the  formaticn  of  the  plates  in  a  Plante  cell  ;  the 
absorption  of  hydrogen  corresponding  to  the  charging,  and  that  of 
air  to  the  discharging  oi  the  cell.  Attempts  ti  produce  the  same 
effects  by  chemical  treatment  are  partially  successful,  particularly 
in  fatiguing  the  bulb  so  that  no  further  absorption  takes  place.  The 
conditions  under  which  the  primary  and  secondary  hydrogen  sjiectra 
ap|)ear  are  also  described. 

Mr.  A.  Gampbell  Swinton  said  he  was  very  much  interested  in  the 
subject.  It  was  true  that  most  of  his  experiments  were  done  with  tubes 
having  electrodes  and  t'lerc  was  very  considerable  hea'ing.  Under  the 
bombardment  of  the  cathode  particles  the  inner  surface  of  the  glass  may 
attain  a  very  high  temperature  for  a  very  short  space  of  time.  Sir  J.  J. 
Thomson  had  thought  that  it  might  almost  become  fluid  and  absorb 
the  eras  by  ordinary  lUtfusion.  Sir  J.  Lannor,  on  the  other  hand,  had 
conc'eived  the  molecules  of  gas  to  be  hammered  into  the  glass  like  tin 
tacks  by  the  cathode  particles.  Some  of  his  experiments  had  been  done 
with  external  electrodes  of  tinfoil  tied  round  the  outside  of  the  tube. 
He  had  also  obtained  absorption  of  helium  which  was  not  known  to 
combine  chemically  with  anything. 

Dr.  Bry.\n  described  some  experiments  he  had  been  making  with  a 
vacuum  valve  at  pressures  less  than  1/lOOOth  mm.  Normally  the  elec- 
trodeless  discharge  will  not  work  at  this  presMue,  but  it  does  so  when 
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a  current  is  passed  through  the  glower  (tungsten  filament).  Under  these 
circumstances  the  pressure  rises,  although,  after  the  valve  has  been 
runnini;  for  some  time,  the  current  in  the  filament  when  running  by 
itself  produces  a  decrease  in  pressure.  • 

Dr.  EccxES,  referring  to  the  failure  of  gold  leaf  in  certain  circum- 
stances to  absorb  mercury  vapour,. said  that  some  workers  were  using 
silver  for  this  purpose.  It  seems  to  have  been  used  successf ull}-  for 
reducing  mercury  vapour  pressure  down  to,  but  not  beyond,  a  certain 
hmiting  vapour  |)ressure. 

Dr.  H.  iS.  ArjjJN  said  that  if  a  tn])0  were  coated  with  silver  by  splul 
tei'iiig  from  silvcu-  olcutrodcs,  the  layer  so  obtained  was  said  to  ab.sorli 
mercury  vapour  vciry  readily. 

Dr.  WiLLOW.S,  in  repl}%  said  that  Mr.  Campbell  Swinton"s  results  with 
helium  were  not  conclusive  as  it  was  not  certain  that  they  were  dealing 
with  thii  same  phenomiMion.  The  discharge  in  a  tube  with  external 
electrodes  was  not  an  clcctrodelcss  discharge  at  all.  'J'here  was  still 
cathode  ray  bombardment  and  strong  local  heating.  It  would  Jx-  inter- 
esting to  see  if  the  ('.x])criments  with  helium  ctnild  I-e  repeated  with  a 
true  electrodeless  discharge  free  from  any  electrostatic,  effects.  He 
thought  i)r.  Bryan's  results  could  all  be  accounted  for  by  gas  coming 
out  of  the  metal  itself.  He  had  not  used  silver  to  absorb  mercury  vapour 
because  of  the  difficulty  of  getting  it  free  from  air.  Mr.  Harlow  about 
two  years  since  showed  th(^  Society  an  c.rperimcnt  similar  to  the  one 
described  i)y  Dr.  Jiryan. 


TRADE  AFTER  THE  WAR. 


At  a  meeting  called  by  the  Council  for  the  organisation  of  British 
Engineering  Industry,  which  was  hold  in  MiMichester  on  Tuesday, an 
address  was  given  by  Mr.  T.  ( '.  Kider  on  "  iMigineoiing  Industry  and 
Public  Policy."     The  Lord  Mayor  j)resided. 

Mr.  T.  ('.  F'l.DKii  said  it  wms  niislcading  to  use  the  term  economic  war 
lo  de«ciil)c  Hie  situation  liiat  would  be  reached  after  the  declaration  of 
peace.     The  economic  war  was  not  something  belonging  to  the  future ; 
we  were  fighting  it  now.     Tt  beaan  years  earlier  than  l.i>14.     The  ( icrmau 
]»eople  wcr((  united  in  a  deliberate,  calculated  ]>lan  for  destroying  Hritish 
commercial  an.',  political  i)owcr.      If  it  had  to  be  done  on  the  battlefield 
they  were  ready  as  a  nation  in  arms.     If  it  could  be  done  in  the  market 
place  and  the  wf)rkshr)p,  they  were  a  nation  in  business.     AVe  had  never 
been  either.     We  had  a  small  professional  military  force,  but  in  business 
we  had  only  "  a  mob  of  unorganised  profeRsionaradv(>nturers  "  in  com- 
petition with  a  highly  organised  and  disciplined  army  of  industry  in 
(Germany.      By  a  i)rovidcntial  freak  of  fortiuie,  Germany  was  tempted 
to  Msc  her  otiier  mighty  machitie  with  a  "  get-ricl'-quick  '"'  motive,  but  it 
had  not  swept  away  her  commercial  system.     It  was  working  to-day  in 
Kj)ite  of  the  blockade,  and  all  we  were  doing  to  defend  ourselves  against 
it  was  to  j)ass  excellent  resolutions.     If  the  war  were;  to  colla]).se  suddenly 
ne,\t  week  rJermany  would  be  off  the  mark  in  the  commercial  raee  (|uicker 
than  any  of  her  ccmipetitors.     In  these  circumstances  it  behoved  us  to 
tak(!  a  firm  grasp  now  of  certain  capital  facts  and  endeavour  to  draw 
practical  inferences  from  them.     Everybody  was  agreed  that  we  could 
not  po  back  after  the  war  to  business  as  before.     8ome  reforms  were 
already  lorig  overdue  before  the  war,  and,  amon.g  others,  the  creation  of  a 
gcimine  Ministry  of  Commerce.     The  time  had  come  when  we  ought  to 
<lrop  f(,r  ever  the  false  anil  fraudulent  antithesis  between  Free  Trade  and 
Protection,      j'.ritish  engineering  men  must  lead  the  way  now.  and  nnist 
be  tliinkin'.i  and  planning,  and  they  were  entitled  to  the  su|)i)ort  of  the 
(iovernmcnt.     Their  iiroblem,  broadly,  was  the  same  a«  that  of  the  old 
Manchester  school  before  it  was  taken  over  and  sanctified  and  nuimmified 
by  the  i)rofeKsors  and  ])oliticians.  and  to  su'ceed  thev  must  live  in  their 
own  centuiy  and  let  dead  mcri  lie  undisturbed.     They  had  no  assurance 
what«-ver  that  th'-  (Jovcrinncnt  conlemidated  any  general  rcjnrm  of  our 
econoMiir  i)oli(y.  and  the  re])eat<'d  demand  of  tlietrnding  interests  of  the 
country  for  a  Mini.-lr\    fif  Connnerce  was  treated  with  conl<inpt  by  a 
Cabinet  which  contniniul  no  representative  of  the  manufacturing *in- 
(luMtries.     The  engineering   industry   nuist    do   all    that    was   humanh- 
poHxible  to  help  itself.  I)ut  it  would  fidl  far  short  of  what  was  ]>ossible  if 
it  did  not  organise  a  ucmnd  a.ssociation  ]iow<fful  en.iugh  to  exert  col- 
ieetiv.-  infliieriec  in  all  fon-ign  markets,  to  offer  authoritative  ccunisel  to 
the  (Jovernmcnt,  to  stinndate  scientilje   rcHearch.   and  to  bring  it  into 
closer  comnnnii(  ati(ui  with  scientific  progress.      In  conclusion,  he  .said  the 
<|uestifm  was  what  was  to  be  <lone  in  the  :{,(MIO  works  where  nnuiitions 
were   lieinu    nuide.    Honie   of   whieh  had    already  been    warned   that    the 
ilcninnd  for  miniitions  in  their  cases  was  going  to  iliiuinish.  whclhcr  the 
war  ended  oi'  not. 

Dr.  S.  /.  in;  l'"i:itn\\Ti  snio  the  engineering  part  <.f  the  {|uestion  was 
very  much  tied  up  with  the  (|ues|ion  of  the  trade  of  f||,'  whole  Empire 
It  was  also  very  nuieli  tied  u|>  with  the  i|uesti(inof  our  tvhitions  with  th<- 
(iernuimc  power.  \\e  wanted  to  be  prepaivd  to  meet  him  on  his  method 
of  liuhting.  and  not  ..n  what  w.-  or  other  honouiable  people  eonsideivd 
a  hiiil.mate  way  of  a.  finir.  Th.-  ease  was  .•Na<-liv  thi«  same  in  tra.le  as 
ui  the  war.  We  had  not  to  meet  a  civiliNi-d  jN.wer  or  n  rensonabl.-  com- 
petitor, and  we  must  organise  in  anv  wav  we  rould  neainut  him.  We 
must  leave  no  stone  un(iiriie«l  to  put" the  (Jennaii  in  n  p(»siti.m  in  whieh 
ho  would  not  be  able  to  interf.-re  with  us.  lnd.H.,1.  his  idea  was  a  ring 
foncp  round  tlw  (;,.,n.anie  Powers,  sothat. so  far  as  the  poo.deof  the  Allies 
wrn.  eon.rrn.Ml.  those  powers  euiild  not  trade  with  us  or' make  n  profit 
out  of  us  f.,r  th."  p.iip.  M.  of  building  u)i  their  j.ower  aenin  tn  nMack  us. 

Mr.  <  .   II.   \\..i!i>iN.;ii\M  iinred  the  need  for  immi-diate  a<-lion       lie 

xni.    he  agreed  with  the  n M-itv  of   K.-epin-r  thr   Cermau  out.      If    «. 

could  keep  him  in  it  would  Ih<  U-H.-r  -till.  | 


Councillor  Y.  J.  West  moved  :  '■  That  in  view  of  the  greatly  enhanced 
capacity  of  the  British  engineering  industry,  now  engaged  on  munition 
work,  and  of  the  set'ere  competition  to  be  expected  after  the  war,  this 
meeting  of  Manchester  engineers  is  of  opinion  that  the  oi^anisation  of 
the  industry  from  within  should  immediately  be  undertaken." 

Aid.  Walker,  who  seconded  the  resolution,  announced  that  many 
letters  of  apology  for  absence  had  been  received.  One  was  from  Sir  Wni. 
Mather,  who.  Aid.  Walker  said,  from  the  first  had  associated  himself 
with  the  committee.  The  committee  owed  a  great  deal  of  the  success 
they  harl  achieved  to  his  assistan<e. 

The  resolution  was  then  passed,  and  anotlier  motion  urging  the  Govern- 
ment to  create  a  Ministry  of  Commerce,  after  consultation  with  repre- 
sentative commercial  interests,  was  also  carried 


EDUCATION  ESTIMATES. 


A  White  Paper,  containing  class  IV^  of  the  Civil  Service  .  estimates 
for  the  year  ending  March  31,  1917,  which  relate  to  Education, 
Science  and  Art,  has  been  issued. 

For  the  Board  of  Education  the  total  allowed  for  administration  is 
.t203,()(;7,  again.st  £209,551  in  1915-10;  for  inspection  and  examination 
€222,578,  against  £2.52,458  ;  the  grants  for  the  training  of  teachers  in 
elementan,'  schools  amount  to  £408,282,  against  £577,000  ;  the  grants 
for  secondary  schools  and  ])u])il  teachers  and  bursars,  &c.,  amount  to 
£919.800,  compared  with  £8(53,f).")0.  Of  the  total  grants  of  £059,110 
(against  £731,000)  towards  expenditure  on  other  aided  institutions 
schools  and  classes  the  sum  of  £57().(»>0  (against  £638,000)  is  for  technical 
schools,  i^-c.,  and  £60,000  (£o9.000)  for  university  institutions  in  respect 
of  technological  work.  The  grant  to  the  Imperial  College  of  Scienceand 
Technology  (£30,000)  is  the  same  as  in  1915-10.  The  sums  vott-d  for  the 
museums.  &c.,  are  less  than  in  1915-10.  that  for  the  Science  Museum 
being  £13,943,  against  £18,892. 

Of  the  amount  set  aside  for  technical  institutions.  &c.  (£.570,000, 
against  £1)38,000),  a  sum  of  £200,000  (as  last  vear)  is  for  technical  schools, 
£10.000  (against  £22,000  in  1915-10)  for  junior  technical  schools  and 
£275,000  (against  £330,500)  for  other  schools  and  classes. 

The  grants  in  aid  of  scientific  investigation,  &c.,  amount  to  £121.071. 
against  £1 1 5,582  in  1915-10.  The  grant  to  the  Royal  Society  is  £23,4tH), 
against  £22,425,  the  increase  being  for  the  aeronautical  section  of  the 
National  Physical  Laboratoiy.  The  total  of  the  grants  for  scientific  and 
industrial  research  is  £40,000,  against  £25,0(H).  These  grants  are  to  be 
distributed  to  institutions  or  ])ersons  in  the  fnited  Kingdom  by  a  Com- 
mittee of  the  Privy  Council  with  the  assistance  of  an  Advisor>-  Council, 
to  promote  the  development  of  scientific  research,  especially  in  its  appli- 
cation to  trade  and  industry  and  administrative  expenditure  in  connection 
tlierewith. 

The  total  of  the  grants  for  universities  and  colleges  is  £292, .500.  against 
1:287.000.  The  amounts  for  the  University  of  Ixmdon.  the  \ictoria 
University,  the  Universities  of  Birmingham,  Wales,  Liveqiool.  I^eeds. 
Sheffield,  Bristol  and  Durham,  the  Scottish  Universities,  and  the  Colleges 
in  Great  Britain  and  Wales  are  the  same  as  in  1915-10.  but  there  is  an 
a<klitional  grant  of  £20,500  (against  £15,500)  for  the  Welsh  University 
and  Colleges. 


PATENT   RECORD. 


BPECtFICATlONS  PUBLISHED. 

The  following  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  alter  the  title. 

1916   SpECIFltATICNS. 

2.516  Ci.iFTON.     Electromagnetic  motors. 

3.C0I  Holt.     Electric  circuit-breakers.    (Addition  lo  28.746  13.1 

The  object  is  to  construct  a  fixed  contact  and  terminal  which  shall  be  especially 
'■  ■'•"'''■  for  use  in  t'  •  '    -  '-      '  :ch  provision  is  made  for  a  shunt  contact  i- 

themair,  h. 

3.6.'      ;.  .jii.     Elec, „  14.) 

3.763  TurkEK  i  Crabtree.     Electrical  fuse  boards. 

5.002  l.-.KA:.ir  E:  KCTKic  Co.    (Cutler-Hammer  Mfg.  Co.)    Means  for  regulating  ek 
'•  ts. 

r.<  ■  f  employment  in  a  reful.itor  provided  with  .i  vibratini'  r»Jay  ar 


*  "  ^  '"  '  •■  •■■  t  '-   in  ..  \:  111  ..  ill  ii  i-i.  in  111  I    i  .-,f  I  r:  :,..,.!.  I  \-  ili    i  ;]••  MiLli  i  . 

5.385  International  Electric  Co.,  Lk  Noir  &  Funccius.     Intercommunication  telf 

phone '  v.'f'  IV,. 
7,269  Rrid  &  .  ■  calculatic  - 

'^f  TTTi'  T 

Hivans  1 1 
:■  to  Ira- 


!.^  for  electric  wirlnr  and  the  like.    (2/7.'IS.I 

.nJlevf  i:.  controlline  electric  motors  for  operatinf  raiiw»y  ' 


3,2' 
10.43.' 

M: 

I.'.l'-'. 
I.'.l, 

e  (or  tl»r 
""to  di  ivii, . 


of  electric  install»tk>i)it  affainst  exre-  v 
ting  mechanism. 
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COMMERCIAL  TOPICS. 


Economic 
Conference 
of  the  Allies. 


It  ,was  announced  in  the  House  of  Commons 
on  Tuesday  that  the  date  of  the  forthcoming 
conference  of  the  Allies  on  economic  subjects 
had  not  j^et  been  fixed,  nor  could  the  programme 
for  discussion  be  published  at  present.  The  President  of  the  Board 
of  Trade  (Mr.  W.  Runciman,  M.P.)  will  attend  the  conference  as  the 
principal  representr^tive  of  tiie  British  Government.  The  Japanese 
Government  have  been  invited  to  send  a  representative  to  the 
conference,  which  will  be  held  in  Paris. 

A  conference  of  commercial  committees  of  the  Parliaments  of  the 
Allied  countries  will  be  held  in  Paris  about  the  same  time  as  the 
economic  conference  of  the  Allied  Governments.  According  to 
"  The  Times  "  the  following  are  the  princi})al  resolutions  to  be 
moved  : — 

1.  That  a  pi'eliminary  entente  should  bo  established  between  the 
Allies  on  all  legislative  measures  having  for  their  objert  th(!  commercial 
relations  between  the  belligerents  for  the  execution  of  contracts,  the 
removal  of  debts,  the  secjucstration  of  goods,  and  the  deposit  of  patents. 

2.  That  precautionary  measures  should  be  taken  to  prevent  an  inva- 
sion of  German  products  after  the  war. 

3.  That  a  convention  should  be  entered  into  for  the  transport  of  goods 
between  nations  (with  a  view  to  combating  the  pretensions  of  Cermiany 
to  .secure  the  supremacy  of  Europe). 

4.  That  an  uiteiiiational  yjatent  ofTice  should  be  formed. 

*  *  *  * 

Enemy  Trading     The  High  Commissioner  for  the  Commonwealth 

in  Australasia.       (the  Right  Hon.  A.  Fisher,  P.C.)  has  received 

inform.ition  to  the  effect  that  the  Regulations 

under  the  War  Precautions  Act  regarding  enemy  shareholders  have 

been  amended  by  making  the  Comptroller-General  of  Customs  the 

Public  Trustee,  and  giving  him  the  power,  of  delegation. 

Within  a  month  after  the  date  cf  the  new  Regulation  (or  within  such 
further  time  as  the  Attorney-General  on  an  application  made  in  writing 
within  the  month  allows)  every  com]iany  ineor]iorated  in  Australia  shall 
ff)rwar(l  to  the  Attorney-General  a  list  verified  by  statutory  declaration 
of  the  managing  director,  manager,  secretary  or  other  proper  officer, 
giving  the  names  and  addresses  of  all  sharehoklers  in  that  company  on 
Jan.  29  last  who  are  enemy  subjects,  or  who  an^  naturalised  persons  of 
enemy  origin,  and  the  mimber  of  shares  held  by  each.  .Declaration  by 
naturalised  i?ritish  siihjccis  making' application  for  exemi)tion  slioukl  1)(> 
made  in  accordance  witii  the  Imperial  .Act  and  before  the  person  qualified 
to  take  statutory  declarations  thereunder. 

^  'V  '1*  ^ 


the  number  of  toy  catalogues  up  to  271,  including  the  prmluctions  of 
most  of  the  well-known  Nuremberg  toy  manufacturers,  and  in  view  of  the 
j)rogress  made  by  British  toy  manufacturers  these  catalogues  should 
prove  of  particular  interest  to  firms  engaged  in  the  industrj-.  There  arc 
also  177  catclogucs  of  fancy  goods  and  71  of  glassware.  One  feature  of 
the  catalogues  which  is  of  especial  interest  to  British  manufacturers  who 
arc  themselves  publishing  catalogues,  with  a  view  to  increasing  their 
export  trade,  is  the  number  of  foreign  languages  in  which  the  German 
catalogues  are  printed.  The  Board  of  Trade  collection  includes  cata- 
logues printed  in  English,  French,  Spanish,  Portuguese,  Roumanian. 
Russian,  Finnish,  Polish,  Italian,  Dutch,  Hungarian  and  Greek.  Many 
are  ])olygl()t  in  character,  and  are  printed  in  three,  four  and  in  sfime  chm-s 
five  different  languages.  An  index  has  been  prei)ared,  thus  rentlering 
identification  of  any  ])arti('ular  catalogue  a  simple  matter.  '  ("ojties  of 
tlie  index  may  be  obtained  frotn  the  Director. 

t*  *n  ^h  'r 

_.     „  ,  .  The  first  meeting  of  the  new  Board  of  Man- 

ine  Metric  Chester    Chamber    of    Commerce    was    held   on 

^         '  Monday,  when  the  officers  for  the  current  year 

were  elected.  In  the  course  of  his  remarks  the  Lord  Mayor  of 
Manchester,  who  presided,  luged  the  membeis  of  the  Chamlier  of 
Commerce  whenever  they  had  the  oi)i)orlunity  to  take  part  in  the 
movement  for  bringing  about  the  general  use  of  the  metric  system  of 
weights  and  measures,  because  he  considered  that  the  lack  of  this 
system  had  sadly  ham])ered  us  in  intcrnrtional  competition. 

:}c  :f;  4:  :^ 

«    1.-1.-X-         c      The  Privy  Council  made  an  order  on  March  IG 

Prohibition  oi       „  ^  „     ■ 

_,         ,  as  follows : — 

Exports.  „,  ,         ....  ,  ,  , 

The    export    of    acetic    acid,   ferro-molybdenum, 

ferro-silicon,  ferfo-tungsten,  salts  of  platinum,  radium  and  tungsten  is 

jjrohibited  to  all  destinations.     The  export  of  X-raj'  apparatus  to  all 

destinations  abroad  other  than  British  possessions  and  protectorates  is 

prohibited. 

*  *  *  * 

On  the  21st  inst.  a  Royal  Proclamation  was 
issued  to  the  effect  that  as  from  March  27  the 
importation  into  the  United  Kingdom  of  motor 
ears  for  private  use,  chassis,  motor  cycles,  and  parts  and  accessories 
of  same  (other  than  tyres),  with  the  exception  of  motor  cars,  chassis, 
accessories  and  parts  at  present  exempted  from  import  duty,  is  pro- 
hibited. It  has  been  announced  that  additional  articles  wll  Ije 
placed  on  the  prohibited  list  very  shortly. 

*  *         *         * 


Prohibition  of 
Imports. 


Exhibition  of 
German 
Catalogues 
in  London. 


In  order  that  British  manufacturers  may  have 
an  op])ortunity  of  familiarising  theinsehes  with 
German  methods  of  jjublicity,  the  Board  of 
Trade  have  collected  over  3,000  .specimen  cata- 
logues of  fJerman  origin,  and  these  may  be 
inspected  at  the  Foreign  Samples  Section  of  the  Conunerciai  Intelli- 
gence Branch,  32,  Cheajiside,  London,  E.C. 

The  collection,  which  is  illuKtrative  of  a  great  variety  of  industries, 
iuf  ludes  887  catalogues  of  machinerv.     Recent  additions  have  brought 


Metropolitan 
Railway  and 
Tramway  Com- 
panies in  1915. 

Electric    Railways 
£684,600  in  1914 


The  reports  of  all  the  tramway  and  railway  com- 
])anies  in  the  London  area  have  now  been  pub- 
lished, and  show  fairly  satisfactory  results, 
notwithstanding  the  difficulties  created  by  the 
war.  The  total  revenue  of  the  Underground 
Co.  of  London  was  £680,700,  compared  with 
This  company  controls  the  City  &  South  London, 
London  Electric  and  Metropolitan  District  Railway  Companies,  the 
London  General  Omnibus,  the  Associated  Equipment  and  the 
London  &  Suburban  Traction  Companies,  and  as  these  have  entered 
into  a  pooling  scheme  for  the  interchange  of  traffic.  &c.,the  results 
must  have  been  beneficially  affected  thereby.  All  the  companies  should 
derive  considerable  benefit  from  the  an-angement  in  future,  more 
particularly  in  the  direction  of  economical  wo  kuig.  The  income 
of  the  Un(ierground  Company  just  covers  the  charges,  with  £100  to 
sjjare,  so  that  the  carry-forward  is  raised  by  that  ai.nount  to  £3S.(iOO. 
The  results  of  the  London  United  and  the  Metrojiolitan  Electric 
'J'lamways  Companies  were  not,  however,  very  encouraging.  The 
gross  receipts  of  the  former  increased  by  £2.20.')  to  £3:)0.l(i(>.  but 
owing  to  tne  cost  of  the  reconstruction  of  the  line  between  Brentforil 
and  Hounslow,  £2r).00'>  had  had  to  be  erWited  to  the  reserve  for 
renewiUs,  and  the  arrears  of  dividend  on  the  preference  sh;tres  are 
increased  by  another  5  per  cent,  to  34]  per  cent.  The  sum  carried 
forward  is  raised  from  £1,892  to  £2.327.  The  Metropolitan,  which 
has  hitherto  had  a  successful  history,  suffered  a  loss  of  £18.027  in 
it.s  revenue,  which  amounted  to  £513.561.  The  poor  result  is  mainly 
due  to  a  strike,  but  the  ordinary  dividend  is  reduced  from  2  to 
1  ]ier  cent.  Tiie  Metropolitan  District  and  the  other  railway  com- 
panies have  had  increased  receipts,  but  tlieexijenses  were  also  higher. 
Owing,  however,  to  the  abnormal  circumstances,  to  the  absence 
!  of  onmilius  competition.  &c..  it  is  difficult  to  form  a  correct 
estimate  of  the  position.  ^ 
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IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

From'Mdidi  U,  1916,  to  March  18,  191G. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  {See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Folkestone. — France :  Elec.  carbons.  4  pkgs. ;  unenumerated,  8  pkgs. 

Grimsby. — France:   Unenumerated,  8  pkgs. 

HuLU—U.S.A. :  Electrodes,  9  pkgs.     Jtaly:  Elec.  niotors,     pkgs. 

Liverpool.  -t/.5./l.  .■  Unenumerated,  701  pkgs. 

London.— C.5./1..-  Elec.  machinery,  £2,013  ;  elec.  batteries,  £1,916  ;  elec.  lamp:, 
£1,970;  elec.  motors,  £331  ;  telephone  material,  £72;  elec.  stores,  £650:  v/ire  and  cable, 
£179;  unenumerated,  £1,329.  Holland:  Elec.  lamps,  £6,255— 150  pkgs. ;  elec.  machi- 
nery, £1,262;  unenumerated,  £66.  France:  Elec.  meters,  £160  ;  unenumerated,  £68. 
Switzerland:  Elec.  lamps,  £185;  unenumerated,  £146.  Italy:  Wire  and  cable,  £5,443. 
Japan:  Elec.  torches,  £35  ;  elec.  lamps,  £20.     Sivzien  :  Elec.  lamps,  £77 

EXPORTS 

To  Australasia.  — /I McWa«(^.-  Unenumerated,  £126.  Melbourne:  Wire  and  cable. 
£1,438;  elec.  glow  lamps,  £328;  unenumerated,  £823.  Sydney:  Telegraph  material. 
£223;  wire  and  cable,  £7,874  ;  unenumerated,  £1,018.  Wellington:  Elec.  machinery, 
£256;  unenumerated,  £395.  Adelaide:  Unenumerated.  £811.  Perth:  Unenumerated, 
£19.  Christchurch :  Unenumerated,  £345.  Dunedin  :  Unenumerated,  £44.  Lyttelton : 
Wire  and  cable,  £88 ;  unenumerated,  £78.  Townsville :  Elec.  machinery,  £5,750.  Fre- 
mantle:  Wire  and  cable,  £57.  Brisbane:  Elec.  machinery,  £88.  New  Plymouth:  Un- 
enumerated, £68.    Newcastle:  Elec.  machinery,  £2,411  ;  unenumerated,  £20. 

Africa. — Durban:  Elec.  machinery,  £626;  wire  and  cable,  £1,241  ;  unenumerated, 
£2,741.  Cape  Town:  Unenumerated,  £234.  Port  Flizabeth :  Elec.  machinery,  £328; 
wire  and  cable,  £130  ;  unenumerated,  £674.     Reira:  Unenumerated,  £27. 

South  and  Central  America. — Buenos  Ayres:  Wire  and  cable,  £54  ;  unenumerated 
£468.  Iquique:  Unenumerated,  £50.  Montevideo:  Unenumerated,  £113.  Mejilloues: 
Elec.  submarine  cable,  £284.     Rio  Gallegos :   Elec.  machinery,  £85. 

Canada. — Halifax:  Wire  and  cable,  £6,240.    St.  John's:  Unenumerated,  £361. 

Egypt.  -Aden  :  Elec.  machinery,  £48. 

Malta. — Telegraph  material,  £67  ;  elec.  submarine  cable,  £900. 

Gibraltar.— Unenumerated,  £175. 

West  Indies. — Trinidad :  Unenumerated,  £13 

India.  Ceylon,  Indo-China  and  Straits  Settlements. — Bombay:  Wire  and  cable. 
£23;  elec.  machinery,  £1,588  ;  telegraph  material,  £276  ;  unmeunera+ed,  £1,143.  Cal- 
cutta: Elec.  machinery,  £261  ;  unenumerated,  £1,340.  Ceylon:  Wire  and  cable,  £24  ; 
unenumerated,  £101.  Madras:  Elec.  machinery,  £285  ;  v/ire  and  cable,  £30  ;  unenu- 
merated, £275.  Karachi:  Unenumerated,  £87.  Penang :  Unenumerated,  £167.  Port 
Swettenham :  Unenumerated.  £202.  Singapore:  'Wire  and  cable,  £629;  telegraph 
material,  £302;  unenumerated,  £246.    Ba/jA-o/r.- Unenumerated,  £81. 

Chwa.— Shanghai :  Wire  and  cable,  £493;  unenumerated,  £1,488.  Hongkong: 
Elec.  machinery,  £114  ;  v/ire  and  cable,  £10  ;  unenumerated,  £120. 

J APAH.— Kobe:  Wire  and  Cable,  £32. 

}\VA.-—Sourabnya :  Unenumerated,  £14. 

NoRV/AY. — Bergen  :  Unenumerated,  £346. 

France.— Paris:  Unenumerated,  £892.  Boulogne:  Telegraph  material,  £182; 
L.. enumerated,  £188.  Havre:  Telegraph  material,  £456.  Dunkirk:  Unenumerated, 
£23.     Dieppe:  Unenumerated.  £1,359. 

Channel  Islands.  —Unenumerated,  £134. 

Russia.—  Vladivostock  :  Elec.  machinery,  £1 ,000. 

Spain. ^Barcelona:   Elec.  machinery,  £35  ;   unenumerated,  £80. 

PoRTuaAi  .^Lisbon :  Wire  and  cable,  £1,204;  telegraph  material,  £277;  unenu- 
merated, £92. 

FOREIGN  GOODS  (duty  paid  and  free). 

Melbourne:  Unenumerated,  £816.  Sydney:  Unenumerated,  £15.  Wellington: 
Unenumerated,  £52.  Calcutta:  Unenumerated,  £285.  Paris:  Elec.  machinery,  £784  ; 
unenumerated,  £10.  Madras:  Unenumerated,  £230.  Cape  Town  :  Elec.  cables,  £88  ; 
unenumerated,  £163.  Durban:  Unenumerated,  £50.  £05/  London:  Unenumerated. 
£51.  Buenos  Ayres:  Unenumerated,  £113.  Oporto:  Unenumerated,  £11.  Shanghai ; 
Elec.  lamps.  £698.  Tocopilla :  Unenumerated.  £59.  Adelaide:  Elec.  lamps,  £260, 
Sydney:  Elec.  lamp:,  £1,320.    Wrllinrton  :  Elec.  lampr,  £120. 

NoTK. — The  largo  number  of  items  in  those  official  returns  under  the 
misleading  lioading  "  unenumerated  "  relate  to  what  is  described  as 
"  elootrical  go()<ls  "  and  "  electrical  materials." 


EDUCATIONAL  NOTES. 


Huddersfleld  Technical  College.  The  f'orporation  have  decided 
to  extend  the  chomi.stry  deiwirtmeiit  of  the  Munici))al  Techniciil 
CoUof^o,  with  11  view  t(»  Iniiniiig  more  students  to  feed  the  soientiHi 
iind  practiciil  (lc|»arlni(Mits  of  Mritisli  J)yo>,  Ltd. 

University  of  Oxford.-  .A  .-tutute  has  been  promulgated  dividing 
the  cxiiiMiniition  in  chomi.stry  in  the  tinal  honour  t,chooI  of  Natural 
Scionce  into  two  parts. 

Tart  I.  will  b.'  an  examination  in  the  present  subjocts  ])reHont<>d  by  the 
Hoard,  and  for  Part  If.  ran<lidatos  will  be  re(|uirod  to  ])ros"nt  records  of 
oxpcriniciitai  investigations  carried  out  undtr  the  supiTvisicm  of  the 
Unnivor.-<ity  profossors  (ir  other  per.-^ons  nppmvcd  bv  the  Hminl  of  the 
JMuultv  of  Niitnral  S(i(n< c 


BUSINESS  NOTICES. 

The  partnership  botwom  (loo.  ily.  May.  Walter  \\m.  Synij^er  and 
Wm.  \.  .fonos  (trading  as  Sparkes  Motor  (iarage).  electrical  and 
motor  engineers.  Dorset-mews  .North.  St.  M.iryiebono.  Ixmdon.  N.W.. 
has  been  (lis.solve(l. 

Plant  for  Sale.  -In  an  advertisement  ]iartieular8  are  given  of 
secondhand  r.irsons"  steam  turbo  .sets  which  are  oflfered  for  sale. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

The  Mot:illi.  (  ninpdKiti  ms  (  o.  (  Ltd.)  in  being  wound  up  voluntarily. 
A  mooting  of  croditor«  will  take  ^tlace  at  the  (jt^ico  «if  the  litpiidaloV. 
Mr.  .;.  IL  Riker,  2«.'>,  (Jrays  Innioatl.  Lond»m.  \V.(".,  on  March  :{(•. 


A  meeting  to  receive  an  account  of  the  winding-up  of  the  British 
Economical  Lamp  Co.  (Ltd.)  will  be  held  oil  April  27  at  Windsor 
Hou.>!e,  Kingsway,  London,  W^.C. 

Mr.  C.  W^.  M.  Kemp,  'Mi,  Walbrook,  London,  E.C,  has  been 
appointed  controller  to  .superviss  the  carrying  out  of  the  order  to 
wind  up  the  Harburg  &  Vienna  India  Rubber  Co.  (of  Great  Britain) 
(Ltd.).     Claim:;  to  Mr.  Kemp  by  March  30. 

Claims  againr;t  Jas.  Wm.  and  Tom  Whitaker  Tattersall,  electrical 
engineers,  Kimberley-road,  Wille.",den-lane,  London,  N.W.,  are  to  be 
sent  bv  April  1  to  Mr.  E.  S.  Grev,  Bankruptcy-buildings,  London, 
W.C.   ' 

]\rr.  G.  Bostook,  21,  Ironmonger-lane,  London.  E.C;  ha.s  been 
appointed  controller  to  sufjervise  the  carrying  out  of  th?  order  to 
wind-up  the  Hanover  Rubber  Co.     Claims  to  Mr.  Bostock  by  April  19. 

The  I'irst  meeting  of  creditors  of  Jas.  Reid  Whitehou.se,  managing 
director  of  an  electrical  engineering  company,  43,  St.  Andrew"s-road, 
(■'older' .s  Green,  Middlesex,  will  take  ])lace  on  March  29,  at  14, 
Bedford-row,  London,  W.C,  and  the  public  exa  nination  on  April  13 
at  the  Town  Hall,  Barnet. 

Wm.  D.  Birkett,  factor  of  electrical  gjods,  Amside,  Windsor- 
avenue,  Whitley  Bay,  has  been  adjudicated  bankrupt. 

The  discharge  of  Geo.  J.  T.  J.  Parfitt,  consulting  electrical  engi- 
neer,   11,    Priory-road,   Keynsha.n,   Bristol,   is  suspended  for  two 
years  ending  Feb.  2.5,  1918. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Aylesbury.— The  Council  liave  ajiplied  for  sanction  to  a  loan  of 
£32.')  for  electricity  supply  jjurposes. 

Barnes. — The  electrical  engineer  (Mr.  C  S.  Davidson)  reports  thr.t 
it  will  shortly  be  necessary  to  extend  the  jjlant  .",t  the  electricity 
works  and  that  the  present  time  appear.-,  to  \ic  approprir*e  for  con- 
sidering the  type  of  generating  plant  to  be  emjjlojed. 

Bradford. — The  Electricity  Committee  are  extending  the  main."; 
from  A])j)crley  Bridge  to  the  city  boundary,  at  i:  cc:;t  of  £400.  and  an 
agreement  has  been  entered  into  with  the  Yorkshire  Electric  Power 
Co.  for  the  supph-  of  electricity  in  bulk  through  this  extension. 

Dover. — The  Corporation  have  been  authorised  to  borrow  £3,814 
for  extensions  of  mains,  &c. 

Hackney  (London). — The  electrical  engineer  (Mr.  L.  L  Robinson) 
recommends  the  installation  of  an  auxilia-y  battery  for  excitation 
purjjoses  at  an  estimated  cost  of  £465. 

Poplar  (London).— The  L.C.C.  has  sanctioned  a  Icr.n  of  £2,000  for 
linking  up  the  electricity  undertaking  with  that  of  Hrckney,  and  it 
is  proposed  to  advance  this  smn  from  the  superannuation  and  pension 
funds,  repayable  within  2.5  years  at  current  rate  of  interest. 

l'"or  the  December  quarter  there  was  an  increa.'^e  of  L321. 7.5.5  in  the 
number  of  units  .sold,  compared  with  the  corresponding  poriinl  in  1914. 
The  net  income  from  the  sale  of  current  sIjows  an  increa.se  of  19-7;5  per 
cent.,  but  the  working  expenses  increased  .50-;5  per  cent.  The  not  suqdus 
shows  a  (l(>csease  of  £928. 

Stafford. — The  Council  have  secured  land  for  the  projicsed  ex- 
tension of  the  electricity  works. 

Whitehaven.^It  was  reported  to  the  Council  last  week  that 
authority  had  been  received  for  the  manufacture  of  one  1.50  kw. 
generator  for  the  electric  generating  station,  but  the  order  mu.st  not 
interfere  with  any  war  work  which  the  manufacturer;;  may  have  in 
hand. 

Aid.  Bewktt  said  the  Eloetrioity  Committee  would  certainly  have 
liked  to  have  ])ut  down  a  larger  .set.  but  in  the  present  ^losition  of  things 
it  would  be  utterly  im]tossiblo  to  get  delivery  of  siich  an  order,  owing  to 
linns  iK'ing  engagetl  on  war  work.  The  reason  for  additional  ])lant  wa.s 
that  they  were  practically  sul>jeet  nt  any  time  to  a  bn-akdown  :  and 
what  they  were  adding  would  only  give  them  a  total  capacity  of  'Mi\  kw. 
to  moot  a  probable  maximum  demand  next  winter  of  32(t  kw.  It  wa* 
unfortunate  that  they  could  not  wait  tmtil  after  the  war  and  have  gone 
in  fur  a  a  larger  generating  set  :  b\it  tliov  were  bound  to  act  in  time  to 
l>rovidc  for  (iolays.  &o.  It  would  be  impossible  to  get  a  loan,  and  the 
expenditure  would  have  to  oonio  mit  of  revenue. 

GENERAL. 

Abertillery.— The  Council  have  increased  the  charge*  for  electrical 
energy  :  the  lighting  rate  has  been  advanced  Id.  a  unit  and  the  jiower 
and  be.iting  scale  proimrtionately. 

Bray.— The  salary  of  the  electrical  engineer  (Mr.  W.  .1.  M.  Sow(er) 
has  boon  increased  by  £40  jier  amiuni. 

Edinburgh.  On  Monday  the  Electric  Lighting  Comniitteo  con- 
Kidon-d  istiniate.s  for  the  structural  and  xU^A  work  of  (he  new  electric 
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power  station  at  Portobello,  and  the  Council  are  recommended  to 
accept  estimates  a^nountbig  to  £30,000. 

Torquay. — The  L.Cil.  Board  have  recently  sanctioned  loans  amount- 
ing to  £8,(34(i  for  (extensions  of  the  electric  supi)ly  mains,  &c.,  and 
£3,252  for  new  machinery. 

City  of  London.  At  the  meeting  of  the  Court  of  Common  Council 
last  week  the  Streets  Committee  reported  on  a  communication  of  the 
Charing  Cro.sR,  West  End  &  City  JCiectricity  Supply  Co.,  asking  the 
Council  not  to  oppose  the  company's  ap|)licaMon  to  the  Board  of 
Trade  for  consent  under  sec.  33  of  their  1899  Act,  to  an  increase  of 
the  maximum  ligliting  rate  in  the  City  from  5d.  to  5kl.  per  unit 
during  the  period  of  the  war  and  for  12  months  afterwards. 

The  committoe  rccomnieiidcd  that,  suhjec  t  to  the  company  giving  an 
undertaking  under  their  seal  that  such  increase  would  not  be  continued 
beyond  the  period  mentioned,  no  objection  should  be  offered  to  the 
application.  Mr.  C.  H.  CoUctt  opposed  the  recommendation  on  the 
ground  that  it  was  not  in  tlie  ])ublic  interest.  He  said  that  in  many 
districts  thei'c  liad  been  no  increase  in  the  ciccti-icity  ctiarges.  The 
war  might  go  on  for  a  veiy  long  time,  and  th(!  citizens  ought  to  be  pro- 
tected against  an  unknown  {piantity.  When  the  war  closed  the  elec- 
tricity companies  would  be  able  to  recov'er  their  losses. 

Without  further  discussion,  the  Court  declined  to  adopt  the  report. 

The  City  of  London  Electric  Lighting  Co.  has  given  notice  that  it 
reserves  to  itself  the  right  to  incr.-ase  all  charges  for  electricity  supplied 
to  an  extent  not  exceeding  10  per  cent,  as  from  the  date  of  meter  readings 
taken  on  or  about  the  31st  instant.  This  notice  will  not  be  o]>erativc' 
until  confirmed  by  a  further  notice,  to  be  issued  not  hxtcr  than  the 
30th  prox. 

Edinburgh. — In  order  to  encourage  the  use  of  electrical  energy  for 
heating  ftnd  cooking,  c>n  Tolternativc  method  of  charging  has  been 
adopted.  ww 

From  y.tiy  15  consumers  will  be  charged  a  fixed  number  of  units  per 
annum  for  lighting,  this  quantity  being  detciniincd  liy  the  size  of  house 
and  number  of  lamps  regularly  in  use.  All  consumption  recorded  by  the 
meter  in  exce.«s  of  this  fixei  amount  will  be  charged  at  the  ordinary 
heating  rate — i.e..  1  Jd.  jier  imit. 

Electricity  in  Steel  Works. — At  a  meeting  of  the  Shelton  Iron, 
Steel  &  Coal  Co.  (Ltd.)  last  week  the  managing  director  (Mr.  W. 
Simons),  giving  ?.  resume  of  the  past  year's  work,  said  various  exten- 
sions and  improvements  had  been  made. 

As  part  of  ithe  scheme  they  had  asked  the  Coking  Company  to  put  down 
an  electric  power  plant  on  their  property,  and  the  Shelton  Company  now 
had  a  very  fine  modern  turbo-generating  electric  plant,  which  was 
generating  electrical  energy  from  the  waste  heat,  and  he  thought  they 
could  safely  say  they  could  generate  energy  as  cheaply  as  almost  in  any 
other  plant  in  the  country.  Since  the  date  when  the  Coking  Company 
was  formed  they  had  reduced  their  coal  consumption— which  was  a  very 
important  matter  in  a  large  works  for  raising  steam  and  for  heating  pur- 
poses in  various  departments — by  approximately  30  per  cent.,  and  during 
the  same  period  they  had  more  than  doubled  their  output  of  steel  without 
any  addition  to  the  pant,  but  by  the  improvements  in  the  existing  plant. 

Hampstead  (London). — Owing  to  the  restricted  lighting  there  will 
be  ai  estimated  deficit  of  £3,528  on  the  current  year's  working  of  the 
electric  supply  department,  and  it  has  been  decided  to  increase  the 
charges  to  consumers  by  10  per  cent,  for  12  months  as  from  Oct.  1  next. 

Ilkeston. — At  the  last  meeting  of  the  Council  it  wa.^  decided  to 
increase  the  charges  for  electrical  energy  after  the  current  qur,rter. 

Ripon. — The  Corporation  of  Harrogate,  which  were  recently 
asked  by  Ripqn  City  Council  to  state  their  terms  for  a  supply 
of  electricity  in  bulk  at  the  Ripon  boundary,  have  replied  that  they 
cannot  entertain  the  proposition,  having  regard  to  the  necessary 
capita!  expenditure  and  the  limited  amount  of  electrical  energy  that 
would  be  recjuired  at  present  in  Ripon. 

Shoreditch  (London). — The  L.C.C.  has  sanctioned  the  borrowing 
of  £1,500  for  house  services  and  £500  for  meters. 

Sutton. — The  Council  have  raithorised  Callender's  Cable  &  Con- 
struction Co.  to  increase  the  maximum  cha,rge  for  current  supplied 
for  lighting  from  Od.  to  7d.  per  unit  for  12  months  from  the  31st  inst. 


TRACTION   NOTES. 


London  County  Council. — On  Tuesday  Mr.  G.  H.  Hume  was 
appointed  Chairman,  and  Capt.  Theodore  Prestige  Vice-Chairman 
of  the  Highway  Committee. 

Southend-on-Sea. — It  is  necessary  to  renew  the  overhead  trolley 
wire  on  the  whole  of  the  Leigh  section,  the  cost  of  which  is  estimated 
at  £1,206. 

The  Tramways  Committee  has  adjourned  for  six  months  the  con- 
i  sideration  of  the  offer  received  from  the  Loughborough  Road  Car  Co.  to 
!  dispose  of  an  Edison  electric  'b)is  for  £1,100. 

The  L.G. Board  has  approved  of  the  Council  retaining  and  erecting  for 


their  own  purpose  two  of  the  200  kw.  sets  manufactured  for  the  Leigh 

sub-station. 

Swansea. — I.,ast  week  the  Council  decided  to  enter  into  a.  fresh 
agreement  with  the  Swansea  Impnjvemont  &  Tramways  Co. 

The  Council  arc  at  pr 'sent  supplying  the  company  with  a  (j<jrtion  of 
tlic  electrical  energy  required  for  traction  (about  .j<J0,WO  units  a  year), 
but  in  future  the  company  will  take  the  whole  of  its  supply  from  the 
municipal  station. 

In  the  course  of  the  discus.'5ion  the  majority  of  the  members  expressed 
tliemsclves  satisfied  with  the  arrangement,  as  it  would  mean  economy 
and  gri'ater  profits  for  the  ( 'orporat  ion.  In  2tj  years  the  tramways  would 
pass  over  to  th«!  Corporation,  and  the  acquisition  of  the  [jower  supply 
woul<l  be  a  great  advantage. 


EMPIRE  NOTES. 


Australasia. — The  following  particulars  of  New  Zealand's  imports 
of  machinery,  &c.,  in  1914  have  been  compiled  by  Mr.  Wickham,  who 
was  until  recently  H.M.  Trade  Commisioner  for  Xew  Zealand. 

The  totals  (£731,9(i0  from  the  United  Kingdom  and  £1,234,279  from 
all  countries)  include,  besides  various  kinds  of  machinery,  engineers' 
to(  Is  and  electric  cables  and  insulating  materials.  Under  the  pre- 
ferential tariff  the  imports  from  the  United  Kingdom  amounted  to 
£403,771,  and  under  the  general  tarit!  to  £208,189  ;  from  all  countries 
the  totals  imder  the  preferential  and  general  tariffs  were  £()3(),2H4  and 
£598,015  respectively.  Under  the  |ireierential  tariff  electrical  machi- 
nery and  accessories  from  the  United  Kingdom  were  £147,954,  and 
from  all  countries  £230,163.  Under  the  general  tariff  electric  cables 
and  insulating  materials  amounted  to  £123,916  fronx  the  United  King- 
dom and  from  all  countries  £156,005.  In  every  hne  of  electrical  goods 
the  U.S.A.  Avas  the  chief  compe;itor  to  the  U.K.,  Cermany  following  at 
a  long  distance.  Two-thirds  of  the  generators,  motors  and  trans 
formers  came  from  the  U.K.,  and  more  than  half  of  the  lamps  and 
fittings,  but  in  the  groups  of  machinery  where  no  preferential  duties 
apply  the  U.K.  made  a  poor  show.  Apart  from  insulated  electric 
cables,  barely  a  third  of  the  total  was  British.  Telephones  were  con- 
sistently supplied  from  foreign  works,  which,  Mr.  Wickham  says,  might 
easily  have  been  supplied  from  works  in  the  U.K.  Germany  supplied 
about  12  per  cent,  of  the  insulated  electric  cable  and  wire. 

Orbost  (Victoria)  Batter  &  Produce  Co.  is  seeking  permission  of  the 
supreme  court  to  amend  its  .memorandum  of  association  to  enable  it  to 
engage  in  the  supply  of  electrical  energy  at  Orb"  st,  Newmerella  and  Mario. 

Wollongong  (N.S.W.)  Council  have  received  tenders  for  three  electric 
light  plants.  These  were  nearly  £3,000  in  excess  of  the  estimate  of  the 
consulting  engineer  (Mr.  J.  B.  Rumford).  The  matter  has  been  referred 
back  to  the  Lighting  Committee  with  a  view  to  arriving  at  a  mcdified 
scheme. 

Ti  Kuiti  (N.Z.)  Council,  having  been  unable  to  secure  machinery  to 
duplicate  its  electrical  generating  plant,  it  is  probable  that  an  effort  will 
be  made  to  obtain  a  supply  of  current  from  the  Hora  Mora  Falls  of  the 
Waihi  Gold  Mining  Co.,  about  50  miles  away. 

The  Tasmanian  Government  will  erect  a  .step-down  transformer  at 
Bridgewater,  and  New  Norfolk  will  be  supplied  with  electricity  by  the 
hydro-electric  department. 

At  a  recent  meeting  of  Sydney  Council  the  Finance  Committee  recom- 
mended that  £180  be  spent  on  a  system  of  electrically  illuminated  signals 
for  summoning  vehicles  at  the  Town  Hall. 

The  Metropolitan  Board  of  Wat^r  Supply  and  Sewerage,  Sydney,  have 
decided  to  spend  £1,180  on  an  electrical  installation  at  the  pipe  her.d  for 
operating  cranes  and  screens  and  lighting  the  boosting  station. 

The  Victorian  Railway  Department  has  appointed  an  economy  board 
to  cuitail  expenditure.  The  electrification  scheme  is  to  be  restricted  and 
various  railway  works  are  to  be  held  over. 

Melbourne  City  Council  have  adopted  a  scheme  for  the  "  hire-purchase 
wiring  "  of  premises  in  the  city,  and  for  hiring  out  electric  motors,  heating 
and  other  current-consuming  devices.  Steps  are  to  be  taken  to  obtain 
the  necessary  statutory  jiowers  to  enable  effect  tj  be  given  to  the  ])ro- 
posals. 

The  "  Commonwealth  Engineer  "'  says  the  plant  of  the  Castlemaine 
Electric  Supply  Co.  was  officially  openetl  recently,  and  the  contract  with 
the  Council  for  street  lighting  provides  for  120  lami).s.  The  generating 
plant  comprises  a  Hornsby  gas  engine  of  108  u.e.  (with  producer  gas 
plant),  coupled  to  a  40  kw.  generatcw.  The  latter  has  been  installed 
temporarily  pending  the  arrival  of  a  60  kw.  E.C.C.  generator.  A  storage 
battery  is  also  on  order.  A  feature  of  the  installation  is  the  use  of  steel 
mains,  rendered  necessary  owing  to  the  high  price  of  copper  and  the 
difficulty  of  obtaining  supplies  in  time  to  carry  out  the  contract.  Mr. 
P.  Simmons  is  engineer-in-charge  and  Mr.  Geo.  W.  Stewart,  of  Melbourne, 
managing  director  and  consulting  engineer. 

The  inauguration  of  the  public  electric  lighting  at  Coonamble  (N.S.W.) 
took  ])lace  recently.  The  plant  cost  between  £7,000  and  £8,000,  and 
comi)rises  a  Cambridge  gas  ])roducer  (wood  fuel),  serving  a  107  Dudbridge 
gas  engine,  direct  coupled  to  a  Siemen's  generator.  The  sj-stem  is  direct 
current  on  the  three-wire  system,  is  supplied  at  240  volts  for  lighting  and 
440  volts  for  power.  There  is  a  Tudor  batteiy  of  240  cells  for  a  stand-by 
supply.  There  are  31  miles  of  cable  carried  on  240  poles.  The  lamps 
used  for  street  lighting,  of  which  there  are  64,  range  from  100  c.p.  to 
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200  c.p.  on  the  outskirts  of  the  town,  1,000  c.p.  lamps  being  vifqA  in  the 
main  st  cf*s.     The  consulting  engineers  are  Messrs.  Karz,Macniool  &  Co. 

,Mr.  J.  Harding  has  been  granted  an  Order-in-Council  for  supplj'ing 
electricity  in  Kingaroy  (Queonwland). 

The  Mudg(>e  (N.S.W.)  Electric  Light  Co.  has  placed  an  order  with 
Thompson  &  Co.  (Castlemaine)  Fpty.  for  a  115  h.f.  high-speed  engine, 
to  be  direct  coupled  to  a  75  h  p.  kw.  Clayton-Joel  dynamo. 

Northcote  (Victoria)  electric  lighting  system  earned  a  net  profit  of 
£14:5  (luring  the  ycai'  ended  S(!])t.  30  last.  Recerjits  were  £3,267.  Current 
is  taken  from  the  Melbourne  Electric  Sup])ly  Co. 

As  the  steam  pumping  ])lant  at  Sale  (N'ictoria)  is  no  Icmger  adequate 
for  the  water  supply,  it  is  being  replaced  by  a  ])air  of  48  b.H.p.  Hornsby 
sucticm  gas  engines,  belted  to  two-stage  centrifugal  pumps.  It  is  under- 
stood that  the  ))lant  will  be  utilised  at  a  later  date  in  connection  with  the 
electric  lighting  of  the;  town. 

A  school  of  aviation  for  New  South  Wales  is  to  be  established,  and 
arrangements  have  been  made  with  Sydney  I'niversity  and  Technical 
('c)llcgc  for  the  immediate  commencement  of  training.  It  is  estimated 
that  £11,000  will  cover  the  exi)enditurc  on  the  buildings  and  that  the 
anniuvl  upkeep  will  cost  £6,000.  The  .services  of  military'  officers  will  be 
utilised  at  the  school  when  it  will  not  interfere  with  their  military  duties 

H..M.  1'rade  Commissioner  for  Australia  (Mr.  (J.  T.  Milne)  has  reported 
that  the  hydro  electric  sc;heme  of  the  Tasmanian  (iovernmcnt  will 
])robai)ly  be  completed  by  the  end  of  this  month  or  early  in  A])ril.  In 
order  to  bring  the  .scheme  to  the  notice  of  those  desirous  of  taking  ])c)wer, 
the;  (iovernment  is  carrying  out  a  publicity  campaign  and  has  made 
arrangements  to  su])])ly  demands  totalling  about  9,000  H.i>.  Works  foi- 
th(!  manufacture  (jf  carbide  of  calcium  are  also  ]irojecte(l. 

It  is  considered  that  there  will  be  an  increased  demand  in  Tasmania 
for  electrical  fittings  and  appliances,  and  it  is  suggested  that  the  time  is 
riyie  for  more  active  stej)s  being  taken  by  United  Kingdom  juanufac- 
turers  of  this  class  of  goods  to  bring  them  to  the  notice  of  consumers. 
The  imperial  Trade  Corrcspoiulent  at  Hobart  (Mr.  A.  H.  Ashboll)  is 
willing  to  assist  firms  in  the  I'liited  Kingdom  to  secure  the  services  of 
reliable  films  in  Tasmania  who  would  he  ready  to  undertake  their  repre- 
sentation.    (V)mmunications  to  .Mr.  Ashbolt,  2.'5,  Old  Wharf,  Hobart. 

Canada. — The  chJiirman  of  the  Ontario  Hydro-Elcctric  Connnis 
sion  (Sir  Adam  Eecdc)  announces  that  the  Commission  again  recom- 
mend reductions  in  cliargc".  for  nea-rly  CO  municipalities    in    the 
Niagara  zone. 

The  rec(jmmendations  relate  to  su])])lies  of  electric  current  for  domestic 
and  eomnu'rcial  consumption,  and  mean  an  average  reduction  to  the 
consumer  of  about  1 0  per  cent.     Power  rates  are  also  generally  reduced. 

India. — The  Covernment  of  Bengal  has  sent  suggestions  to  the 
Indian  Mining  Association  (Calcutta)  with  regard  to  the  prevention 
of  electrical  accidents  in  mines,  and  has  informed  the  Association 
that  the  rajiid  extension  of  high  voltage  plant  thi-oughout  the  Pro- 
vince has  nuide  it  imj)OHsible  for  the  (^lovernment's  electiieal  iu- 
spectors  to  exercise  proper  supervision. 

Simla  Muni('ii)aiity  has. been  encouraging  the  use  of  electric  heaters  by 
offering  sp.'cial  rates,  l)ringing  the  cost  down  to  a])pro.\imately  that  of 
coal  tires,  willi  tlie  i-e<nit  that  heating  by  electricity  has  become  very 
I)opular. 

The  high  cost  and  diHic'ilty  experienced  in  obtaining  satisfactory 
radiator.'.,  kc,  irom  England  has,  it  is  stated,  led  to  the  engineer-in- 
charge  of  the  m,niici])al  electrical  undertaking  (Mr.  F.  L.  Milne)  exijcri- 
menting  in  this  dire<t  ion,  with  the  result  that  radiators,  water-boilers  and 
several  other  ty])cs  of  heiiting  ap|)aratris  had  been  evolved  to  suit  indivi- 
dual rc(|Uiremcnts  of  the  pid)lic.  The  local-made  heaters  are  reported 
to  lie  favoured  l)y  the  ])ublic  to  such  an  extent  that  the  m  mieipality 
cannot  kee])  ])ace  with  the  demand.  "  Several  types  luvve  been  .'tand- 
anliscd  aivl  they  are  i)roduc( d  at  a  ccmt  of  half  to  one-third  that  of  im- 
])orti<l  heaters."'  The  mui\ieii)alily  give  the  ]iublic  the  optioii  of  ])iii- 
cliasint:  the  healers  of  oi'  hiring  thi'in.  A  s]>ecinl  tarilT,  which  includes 
the  hire  of  heater  and  currcKt,  is  ]uoving  ]io])ular. 

The  new  TiOO  kw.  turbine  s"t  at  the  Simla  hydro-electric  works  will 
soim  be  available.  The  contracts  for  the  new  maehin-ry  v,-ere  placed 
just  befori'  the  dcclarution  of  wai  in  ION. 

The  original  installation  consi:;1(  (I  of  three  2:"0  kw.  sets  ind  tlie  mi-xi- 
nnnn  demand  during  the  season  of  l!)l.'»  was  575  kw.  1(  is  ])ro)>os(  d  to 
work  II])  to  a  maximun'  d<"mand  of  S25  k\\ .,  which  will  allow  of  the 
500  kw  set  being  reserved  as  standbv  anil  the  remaining  three  i'lO  kw. 
»elH  r  inning  nt  10  p-r  cent.  overlon<l  iluring  tlie  liour  or  two  of  jxak. 

United  Kingdom  Trade  with  Australia.     In  aeeonlaneo  \\itli  (he 

praelKc  thai  hii.s  l;een  estiihlisjiid  foi'  II.M.  Trade  ConimissiiuK-rs  in 
the  Hritish  Self-iJoverning  Domiuions  In  visit  (he  I'nited  Kingdom 
ollieij.lly  from  tinu>  to  lime,  it  was  recently  arnMiged  tlu't  II.M.  Tnde 
Commissioner  for  .ViislnJia  (Mr.  ('•.  T.  Milne)  sluiulil  j)ay  ;'•'  'lliei.:! 
visit  (()  (his  enimtry. 

It  is  announeed  llial  Mr.  Milne  has  now  arrived,  and  is  |we|i.ind  to 
interview  (hi/  niiimintni'  nl)  representatives  of  tho.sc  lirms  who  may  be 
able  to  ^ir  hini  m  bondon  at  the  olliees  of  the  Commercial  liitelligenee 
Hrnneh  of  the  Moard  of  Trade.  7:?.  Basinphall-stivet.  K.C.  He  will 
nflerwnrds  visit  Hueh  (rude  and  industrial  eentivH  in  the  I'nited  Kingdouj 
a^^  it  nuiy  appear  most  advantageous  to  visit  in  view  of  applications  that 
may  1h>  received  floni  lirnts  in  or  near  those  eenti-es  and  from  ChandM  rs 
of  Comnieiie.  Kirm'<  who  may  dexin-  to  interview  Mr.  Milne  shn\dd 
apply  »HMonn  as  possihlr  to  tlie  ibnelor.  Commercial  intelliu'enee  Hran.  h 
ot  l!i««  H.innl.      The  n-f.-n-n.  e  mnnlxr  ((M.  K.  1.200  HI)  should  1h- ipioted. 

Among  the  nuitl«>rs  in  Australia  in  n-ganl  to  whieii  Mr.  Milne  is  yu-- 
ji«nd  to  give  infurmntion  and  a«lviee  are  the  appointnunt  of  agents. 


methods  of  marketing  and  distribution,  terms  of  payment,  names  of 
probable  buyers  of  British  goods,  statistics  of  imports  and  rates  of  Cus- 
toms duties.  In  addition,  contracts  open  to  tender,  &c.,  the  Commis- 
sioners also  report  to  the  Board  periodically  on  the  nature  and  extent  of 
foreign  competition  and  other  matters  of  commercial  interest,  including 
changes  in  Customs  duties  and  regulations,  financial  and  trade  condi- 
tions, changes  in  regard  to  means  of  transport,  and  legislation  affecting 
trade  and  commerce  ;  and  they  furnish  periodically  classified  lists  of 
importers  and  buyers  in  the  Dominions. 


FOREIGN   NOTES. 


Argentina. — The  "  Review  of  the  River  Plate  "  saj's  a  decree  has 
been  issued  authorising  the  Direecion  Ceneral  de  Correos  y  Telegrafos 
to  renew  for  one  year  the  contract  with  the  United  River  Plate 
Telephone  Co.  for  working  the  private  installation  at  the  central 
offices. 

A  tele])hone  service  has  been  inaugurated  between  .Jacinto  Arauz  and 
Bernasconi  (Pa^nj)*  Central). 

The  inhabitants  of  San  Jenaro  (Province  of  Santa  Fc)  contemplate 
establishing  electric  supply  works. 

Exports  to  China.  —The  Kwang  Tung  Electric  Supply  Co.  (Ltd.), 
Canton,  has  been  added  to  the  list  of  linns  to  which  goods  may  be 
consigned. 

Uruguay. — The  new  electricity  supply  station  at  Punta  del  Estc, 
the  popular  Uruguayan  seaside  resort,  was  inaugurated  recently. 

The  Klectrie  Light  Co.  of  ^Mar  del  Pla^a  recently  threatened  to  susjx  nd 
tiiei'  service  owing  to  the  nuinicijiality  having  failed  to  redeem  a  i»ro- 
niissory  note  in  their  favour  for  SoO,OOl'  m/n.  (about  £4,:J(MJ). 


MISCELLANEOUS  NOTES. 


Celluloid  Factory  Regulations. — Under  the  jirovisions  of  the 
London  County  Council  (Celluloid,  &c.)  Act  of  1915.  which  deals 
with  celluloid  factories  and  stores,  cinematograph  films,  &c.,  and 
comes  into  operation  on  April  1  next,  it  will  not  be  lawful  for  premises 
to  be  used  as  a  raw  celluloid  factory  until  approval  in  writing  has 
been  obtained  from  the  authorities. 

Customs  Duties. — A  Law  dated  Dec.  29  last  contains  the  fol- 
lowing ])rovisions  regarding  customs  duty  on  un]K)rts  into  Peru  : — 

The  duty  on  the  following  goods  (formerly  duty  free)  is  10  per  cent. 
fifl  ml.  :  Tin  (bars  and  sheets)  ;  lead  (bars) ;  eo])]>er.  brass  or  bronze 
(bars  and  sheets)  ;  asbestos  ;  steam  boilers  ;  tram  or  railway  ears  with 
motors ;  belting  (cotton  hemp,  leather  and  rubber)  ;  injectors  and 
ejectors  ;   cranes. 

The  duty  on  the  following  is  5  per  cent,  ad  ml.  :  Zinc  (bars)  ;  iron 
sheets  (8  mm.  to  15  mm.  in  thickness) ;  steel  wire  ;  round  wire  or  wire 
resembling  ribbon. 

On  machines  up  to  100  kilos  gross  the  duty  is  10  eentavos  per  kilo 
(lOs.  2(1.  per  ewt.)  :  100  to  5,0t»0  kilos  gross.  5  eentavos  per  kilo  (5s.  Id. 
per  iw  t.)  ;  over  5.000  kilos.  2  eentavos  j)er  kilo  (2s.  O.J(L  jier  ewt.). 

Electrical  Trades'  Benevolent  Institution.  -We  are  informed  tlu.t 
the  .•'.nnual  geiuMal  nueting  ol  (his  Institution  will  Ix"  held  at  the 
Institution    of    Electrical    Engineers,    V^ictoria    Embankment,    on 

Mor.d;iy.  the  27th  inst..  at  2::50  p.m. 

Military  Exemption  Applications.  - .\t  (Gloucester  last  week  tl.*' 
city  electrical  engineer  (.Mr.  F.  H.  Corson)  asked  for  the  exenij»tion  of 
four  employees  of  the  electric  supply  department  of  the  CoriMiration. 

One  of  the  claimants  was  exempt  by  reason  of  his  (K-eu|>ati<m.  another 
wa.s  considered  to  be  indisjiensabU>  and  was  given  until  Sept.  IKl.  Of  the 
other  two,  one.  a  ston'ktH')>(>r.  was  given  imtil  Se)>t.  .'Wt.  and  (he  n(her.  a 
motorm;»n.  was  gi\cn  until  .April  15. 

At  llaslingdenon  the  I'ith  inst..an  electrician  to  cotton  nianufat  turei-s 
claimed  exem|ttion  as  lie  was  the  only  em]iloyce  who  could  look  af(<Tthe 
elee(rie  motors.  He  had  Iicim)  engaged  in  mimition  making,  obtaining  a 
eerlilieate  from  the  .Minister  of  Miinitions.     .•\])]ilieation  was  n-fumnl. 

At  Ibuy  St.  F.dmimds  last  wc^ek  the  manager  of  the  eleetrieity  works 
and  the  "  chief  working  clectrieian  ""  were  exempted  so  long  as  they  eon- 
timie  in  their  in-esent  employment. 

At  Wigan  ;»  meter  ins|)i>etor  and  tester  of  installations  was  nllow<'<l 
lliree  n'oni  lis. 

More  Enemy  Firms  Wound-up.-  The  lioaixl  of  Trade  ha\-p  now 
wound-ui;  (52  lirms  or  eoni|N!,nie»«  controlled  by  alien  enennes. 

In  addition  to  those  given  in  our  last  issue,  the  following  have  lieen 
wound -np  :  .MIolit  Com|winy  ai'd  Otto  Ho:ientiel.4.  Cha:  ji  s-strjot.  Hatton 
t;a.!<n.  K.C.  (agents  f  r  aluniini  im  f  il).  .\ustralian  Metal  Co.  (Ltd.). 
2.  .Mei;il  l-'xchange-buildings.  Iji^adenhall-nvenue.  ]>mdon.  K.C. :  Bnmf.e- 
farl^uverke  .Atkiengrsellsi  haft  \ormCail  Sc  lilenk.  14.  .\ldersgate  stn>el. 
Lou'lnn.  K.C.  :  CarlMinite  Synd.  (I.(d.).  22tt.  \\  iiu  hestor  Mouse.  I>ondoii. 
K.C.  ;  Continental  T\  n-  and  Hiil>l«erCo.  ((;r«»at  Britain)  (iJd.).  Thiirlow- 
pinee.  S.W. :  and  KsJ'lesk.  Ltd..  '.M-O.S.  Bislmjigatp.  E.C.,  dcak^rs  in  eW 
trieal  carbons. 
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Motor  Transport  Year  Book  and  Directory,  1916.— The  motor 
industry  is  well  provided  with  technical  and  ])ractical  liaiidbooks, 
but  hitherto  there  has  been  no  financial  and  descriptive  record  of 
motor  transport  undertakings  and  the  associated  motor  manufac- 
turing concerns.  This  gap  has  been  filled  by  the  "  Motor  Trr^naport 
Year  Book  and  J)irectorv,  1916,"  which  the  Electrical  J'ress  (Ltd.), 
13-16,  Fishor-st.,  Holborn,  W.C  ,  will  publish  shortly  at  10s.  6d.  net. 

Statistical  and  other  infoiniation  is  (^ivon  I'cgardinj^  SHO  motor  trans- 
port undertakings  jind  :i(MI  motor  maniifaotiiiint;  films.  A  list  of  motor 
public  service  undertakings  is  given  in  al])halK'ti(al  order  according  to 


district   served ;     and   the   directory   section  includes  the   names  and 
addresses  of  nearly  2,000  directors  and  officials  of  these  undertakings. 

Trading  with  the  Enemy.— It  is  announced  in  an  aJvertLsement  in 
another  column  thivt  notice  must  be  given  to  the  Public  Trustee, 
Mr.  (J.  .1.  Stewart,  Public  Trustee  Office,  Kingswr.y,  London,  W.C,  of  : 

(1)  Shares  in  firms  or  eompanies  held  by  on'^mtc". ;  (2)  ijroperty  held 
in  any  cajiacity  for  enemies:  {'.))  ail  bank  balan'^-es  held  for  enemiea; 
(4)  (kbts  of  £i)0  or  upwar<ls  due  to  eiT'mies.  An  en'>my  i.s  any  firm  or 
])(!ison,  irres})eetive  of  nationality,  residing  in  or  carrying?  on  business  in 
enemy  territory. 


TENDERS    INVITED. 


Arc  Lamp  Carbons. 

Tenders  are  invited 


for  the  supi)ly  of  r)3.'},()00  Arc   Lamp 


Carbons  to  the  City  of  Melbourne  (Australia).  Tender  form 
copy  of  specification,  conditions  of  contract,  &e.,  from  the 
Agents  for  the  City  (Council,  Messrs.  Mcllwraith,  McEacharn  & 
Co.  Ppy.  (Ltd.),  Billiter-square- buildings,  London,  E.C.,  to  whom 
tenders  are  to  be  sent  by  noon  April  1 1.    See  also  an  advert isemenf. 

Piping,  Valves,  &c. 

Manchester  Electricity  Committee  require  tenders  by  10  a.m. 
April  1  for  Low-pressure  Water  and  Kxhivast  Stean  Pipe:;. 
Valves,  &c.,  and  Valves  for  Circidating  Water  Pipe;;  for  Stuort- 
street  station.  Specification,  &c.,  from  Mr.  F.  E.  Hughes,  Toun 
Hall,  Manchester. 

Electrical  and  General  Stores 

Dundee  Corporation  require  tenders  by  9  a.m.  March  29  for 
12  months'  sujjjjly  of  Meters  and  Electrical  and  Ceneral  Stores. 
Specifications,  &c.,  from  the  Electricity  Department,  Dudhope 
Crescent-road,  Dundee. 

Manchester  Cuardi^ns  require  tenders  by  March  29  for  the 
completion  of  the  Electric  Light  InstPoUation  at  the  Withingtou 
Institution.  Specification  from  Mr.  F.  H.  Overmann,  49, 
King-3treet,  Manchester. 

Liverpool  Select  Vestry  require  tenders  by  10  a.m.  March  27 
for  supply  of  Electrica,!  Fittings.  Forms  of  tender  from  the 
Clerk,  Brownlow-hill,  Liverpool. 

Ayle.sbury  Electricity  Committee  require  tenders  by 
March  25  for  year's  snjiply  of  Fuel  and  Lubricating  Oils.  Tenders 
to  the  Clerk  of  the  Council. 

Tenders  are  wr.nted  by  April  3  for  six  months'  supply  of 
Electric  Fittings,  Oils  and  Pf^ints,  &c.,  to  the  Midlothian  <"nd 
Peebles  District  As\lum,  Rosslynlee.  Forms  of  tender  from 
the  Clerk  and  Treasiu-er,  19,  Heriot-row,  Edinburgh. 

Rathmines  (Co.  Dublin)  Urban  Council  require  tenders  by 
10  Cj.m.  March  27  for  12  months'  supply  of  House  Service  Cable, 
House  Service  and  Fuse  Boxes  and  Meters.  Specification,  &c., 
from  the  electrical  engineer. 

ToxTETH  Park  Guardians  require  tenders  by  10  a..m.  March  27 
for  three  months'  Electrical  Su])plies.  Forms  of  tender  from  the 
Clerk,  15,  High  Park-street,  Liverpool. 

Bray  (Co.  Wicklow)  Urba.n  Council  require  tenders  by  8  p.m. 
April  4  for  Stores  for  th.e  electric  light  works  and  general  stores. 
Schedules,  &c.,  from  the  Clerk. 
Meters. 

Southampton  Corporation  want  tenders  for  12  months' 
supply  of  British-made  Electricity  Meters.  Forms,  &c.,  from 
the  Borough  Electrical  Engineer. 

Turbo-Alternator,  Gas  Producer  Plant,  &c. 

The  New  South  W^ales  Oovernment  Railways  and  Tram- 
ways Department  invite  tenders  for  the  supjjly  and  erection  of 
a  2,500  kw.  Turbo-Alternator  for  the  Zarra-strect  (Newcastle, 
N.S.W.)  power  house.  Specification  (No.  470)  from  the  Elec- 
trical Engineer,  N.S.W.  G'overnment  Railways  and  Tramways, 
61,  Hunter-street,  Sydney.  Tenders  to  Chief  Commissioner  for 
Railways  and  Tramways,  Phillip-street,  Sj-dney,  by  noon  May  3. 

Wanganui  (N.Z.)  Borough  Council  require  tenders  by  noon 
May  9  for  the  sup])ly  and  erection  of  Additional  I'lant  at  their 
tramway  power  house,  including  Pressure-tyjjc  C^las  Producer 
Plant,  Gas  Engine,  Electric  Generator  and  Switchgear.  Speci- 
fication, &c.,  from  the  Town  Clerk. 

I  Tramcars  and  Electrical  Equipment. 

DuNEDiN  (N.Z.)  City  Council  require  tenders  by  5  p.m.  May 
17  for  six  Electrics  Tramcars  and  sections  of  Cars  (Bodies,  Elec- 
trical Equipments  and  Trucks).  Specifications,  &r.,  from  the 
Town  Hall,  Dunedin. 


Main  Switches,  Fuses,  &c. 

The  CoMMissroNERs  of  H.M.  Works,  &c.,  are  prepared  to 
receive  tenders  for  the  supply  of  Main  Switches,  Main  Fu.ses, 
Switch  Fuses  and  Fuse  Boards  during  one  year  from  April  1. 
Forms  of  tender,  &c.,fromjthc  Controller  of  Supplies,  18,  Queen 
Anne's  Gate,  S.W.,  and  tenders  (by  11  a.m.  March  24)  to  the 
Secretary,  H.M.  Office  of  Works,  Storey's  Gate,  S.W.     . 

Varnish  Impregnating  Apparatus  and  Storage  Battery. 

The  Victorian  Railway  Commissioners,  Spencer-street, 
Melbourne,  require  tenders  by  11  ?i.m.  April  19  for  the  supply 
and  erection  of  a  Complete  Plant  for  Impregnating  Electrical 
Apparatus  with  Insulating  Varnishes  and  Solid  Compounds 
(Contract  No.  29,678.);  also  a  1,000  Ampere-hour  Storage 
Battery  (Contract  No.  29,743).  Specifications,  forms  of  tender, 
&c.,  from  the  offices  of  the  Commissioners. 

Telegraph  and  Telephone  Material,  &c. 

The  Lancashire  &  Yorkshire  Railway  Co.  require  tenders 

by  10  a.m.   March  30  for  12  months'  supply  of  Signal,  Tele- 

.  graph  and  Electric  Fittings  and  Wires,  Metals,  Bolts,  and  Nuts, 

&c.     Forms  of  tender  from  the  Stores  Dept.,  Osbome-street, 

Manchester. 

Edinburgh  Corporation  wa.nt  tenders  by  10  a.m.  April  1  for 
one  year's  maintenance  of  Telephone  and  Electric  Bell  Installa- 
tions for  the  department  of  the  Superintendent  of  Works  ;  and 
for  one  year's  sup])ly  of  Electrical  Material,  Engineers'  Stores, 
Metals,  Oils,  &c.,  for  the  Electrical  Engineer's  Department. 
Forms  may  be  obtained  from  the  Superintendent  of  Works  and 
the  Electrical  Engineer  respectively. 

Tenders  are  invited  up  to  April  15,  1916,  for  the  supply, 
delivery  and  erection  at  Rockhampton  Telephone  Exchange 
(State  "of  Queensland)  of  a  Common  Battery  Multiple  Switch- 
board (Schedule  362),  or  an  Automatic  or  Semi-automatic  Switch- 
board and  Associated  Apparatus  (Schedule  361 ),  for  the  Austra- 
lian Commonwealth  Postmaster-General's  Department. 

Tenders  will  be  received  until  3  p.m.  April  26  by  the  Deputy 
Postmaster-General,  Brisbane,  for  supply  at  Toowoomba 
Exchange  (Queensland)  of  five  Sections  of  Trunk  Line  Switch- 
board (Schedule  342)  for  ihe  Australian  Commonwealth 
Postmaster-General's  Department.  Specifications,  &c.,  from 
the  Deputy  Postmaster-General. 

Submarine  Electric  Cables. 

Sydney  (N.S.W.)  Council  require  tenders  by  3  p.m.  April  10 
for  the  supply,  laying  and  maiiitenance  for  six  months  of  sis 
11,000-volt  Submarine  Cables  (each  400  yds.  long)  across 
Darling  Harbour.  (Contract  No.  424.)  Specification  and  form 
of  tender  from  the  City  Electrical  Engineer,  Sydney. 

iiiiiii 

TENDERS  RECEIVED  AND  ACCEPTED.  M 


Barnes. — The  Council  have  placed  a  contract  with  the  Tudor 
Accumulator  Co.  for  the  mauitenauce  of  the  storage  battery  for  10 
years  at  £135  j)er  annum. 

Barrow.-- The  Council  have  accepted  the  tender  of  the  British 
Thomson-Houston  Co.  for  a  rotary  converter  and  switchgear,  at 
£2,760. 

Horsham.— The  Council  have  placed  an  order  with  the  Eleetrierl 
Apparatus  Co.  for  12  months'  supply  of  meters. 

Marvlebonr  (LoND0*f).^The  Borough  Council  have  accepted 
the  tender  of  E.  Green  &  Sons  for  the  supi)ly  and  erection  of  an 
economiser. 
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Southend. — The  tender  of  J.  BrowTi  &  Co.  for  the  supply  of  64 
steel  tyres,  at  £37.  10s.  per  ton,  has  been  accepted  by  the  Council. 

Colchester. — The  Tramways  Committee  have  accepted  the 
following  tenders  for  aimual  supplies  : — 

Williams  &  Co.,  ironmongery  and  general  storef<,  oil.s,  &c.  :  i'..  AV. 
Allsop  and  P.  R.  Jackson  &  Co.,  electrical  equipment,  cars  (for  three 
months);  British  Insulated  &  Hclsby  Cables,  overhead  equipment  (for 
three  months);  L.  Andrews  &  Co.,  rubber  and  fibre  (three  months); 
Stanford  &  Co.,  castings  (three  months). 

Sunderland. — The  following  tenders  have  been  accepted,  for 
annual  supplies  : — 

Penman  Metallic  Packing  &  Engineering  Co.,  metallic  packing : 
Ferranti  (Ltd.),  e.h.t.  switchgcar ;  Willans  &  Robinson,  governor 
valves  ;  Armstrong,  Addison  &  Co.,  crcosoted  wood  troughing,  &c. 

Whitehaven. — The  following  contracts  for  annual  supplies  have 
been  })laced  by  the  Corporation  :- — 

Doulton  &  (.'o.,  earthenware  troughs  for  electrical  pur]ioses  ;  Vacuum 
Oil  Co.,  cylinder  and  crank  chamber  oil ;  Heathcote  &  Son,  c.i.  surface 
boxes;  W.  T.  Hcnleys  Telegraph  Works  Co.,  tapes;  Dussek  Bitumen 
Co.,  bitumen. 

.  Bermondsey  (London). — The  Council  are  recommended  to  accept 
the  quotation  of  Chamberlain  &  Hookham  for  the  annual  sujjjjly  of 
meters,  and  that  of  Venner  Time  Switch  (Ltd.)  for  Type  "B" 
time  switches. 

Barnsley. — The  Corporation  ?.re  recommended  to  accept  the 
tender  of  the  British  W'cstinghouse  Co.  for  additional  generating 
plant  at  £5,146. 

Walthamstow. — The  Urban  Covmcil  is  recommended  to  accei)t 
the  offers  of  the  following  firms  to  renew  their  contracts  for  annual 
8uj)plie8  : — 

Dussek  Bitumen  Co.,  joint-bo.x  compound  ;  Chaml)crlain  &  Hookham, 
meters;  (General  Kleetric  Co.,  ("r>seleo  (Ltd.)  and  FJeetrieal  JMfg.  Sup- 
plies Co.,  carbon  filament  lamps;  (ieo.  AnLtis  &  Co.,  rubber  inseition  ; 
\'acuum  Oil  Co  ,  cylinder  oil,  crank  chamber  oil  and  D.T.E.  turbine  oil  ; 
General  Ellectric  Co.,  tramway  lamps  ;  G.  Angus  &  Co.,  rubber  packing  ; 
W.  Wood  &  Co.,  trolley  heads  ;   Anti-Attrition  Metal  Co.,  trolley  wlieels  ;• 


Docker  Bros.,  R.  Kearsley  &  Co.  and  L.  Berger  &  Co.,  paints  and  var- 
nishes. 

Tor  other  articles  quotations  will  be  obtained  as  required. 

:Melbourne  (Victoria).— The  Council  have  accepted  the  fol- 
lowing tenders  : — 

Babcock  &  \\  ilcox,  steel  pipes,  bends  and  valves,  £465  ;  British 
Wcstinghouse  Electric  &  Mfg.  Co.,  two  d.c.  motors,  &c.,  £176.  10s.  ; 
British  General  Electric  Co.,  one  a.c.  motor,  &c.,  £131.  10s. 

Sydney  (X.S.W.) — The  Electric  Lighting  Committee  have  re- 
commended the  Council  to  accept  the  following  tenders  : — 

in)  H.t.  cable-testing  outfit  (spec.  423),  Australian  General  Electric  Co., 
section  "A,"  £495;  section  '■  B,"  (alternative  tender),  £()21.  10s.  ; 
section  "(',"£785;  section  "  D,"  £91.  10s.  (spare  terminal.*  included). 
(t)  Weatlier-pr(jof  cop])er  cable  (spec.  425),  British  Insulated  &  Hclsby 
Cables,  at  the  following  rate  per  lb.  :  7  '20,  Is.  Ijd.  ;  7  18,  Is.  Jd.  ;  7/16, 
Is.  IJd.  ;  7/14,  Is.  IJd.  ;  19/16,  Is.  Id.  ;  19/14,  Is.  Id.'  Percent,  per  £ 
variation  in  price  of  copper  (price,  &c.,  based  on  £90  per  ton),  7/20,  0-53  ; 
7/18,0-54;  7  16,0-54;  7/14,0-64;  19/16,0-65;  19  14,0-69.  Total 
co.st  of  cable,  £690. 

The  Committee  also  recommended  the  tender  of  N.  Guthridge  (Ltd.) 
for  a  Bruce  Peebles  2,000  kw.  rotary  converter  at  £8,237  be  accepted,  and 
that  the  Cou-icil's  resolution  of  Sept.  7,  1915,  to  accept  the  tender  of  the 
Wcstinghouse  |Brakc  Co.  for  a  2,000  kw  motor  converter  be  rescir.de<l ; 
that  ?  contract  be  entered  into  with  the  British  Wcstinghouse  Co.  for  a 
steam  turbine  to  drive  an  alternator  (alrc-ady  supplitnl  by  thcAustralian 
Metal  Co.)  at  5,000  kw.  normal  or  6,250  kw.  overload  at  £8,925  and  si>are 
parts  £4  50  ;  and  that  an  order  for  overhauling  No.  9  steam  turbine  be 
eivcn  to  Willans  &  Robinson,  the  cost  (consisting  of  the  actual  wages  of 
the  men,  plus  15  per  cent.)  being  estunattMl  at  £2.000. 

Tlic  Committee  also  recommended  that, -with  regar  1  to  the  acceptance 
of  tenders  for  motors  for  hiring  out,  .sections  "  A  "  and  "  E  "  (spec.  382), 
referred  back  from  Council  of  Nov.  16,  1915,  approval  be  given  for  the 
acceptance  of  tenders,  as  follows  :  Section  "  A,"  Australian  General 
Electric  Co.  Tender  '"A"  (motors)  for  motors  manvifactured  by  (General 
Electric  ("o.,  U.S.A.,  and  tender  "  C  "  (starters)  for  .starters  manufac- 
tured by  British  Thomson-Houston  Co.;  Section  'K,"  Austrahan  General 
Electric  Co.  Tender  "A,"  for  motors  manufactured  by  the  General 
Electric  Co.,  U.S.A.,  and  tender  "  A  "  (starters)  for  starters  manufac- 
tured bj'  the  General  Electric  Co.,  U.S.A. 


FINANCIAL    MATTERS. 


COMPANIES'   MEETINGS  AND  REPORTS. 


City  of  London  Electric  Lighting  Co.  (Ltd.l 

The  ordinary  general  ineeting  of  this  Com])aiiy  was  lu-id  on  Wednesday, 
Mr  Fkrdeuk  K  W.  PvEvnoi.ds  presiding. 

The  SKCRKTARY  (Mr.  A.  E.  Harrison),  having  read  the  notice  con- 
vening tlie  meeting  and  the  auditors'  report. 

The  CH.\i|{.M.\.\  said:    Gentlemen.  Mr.   Braithwaiti-,  mifortunately 
has  had  to  go  to  America  on  very  urgent  business,  and  he  wish<'s  me  to 
express  his  very  gr -at  regret  that  he  cannot  be  at  our  meeting  today. 
I  am  glad  to  say  that  he  has  arrive;!  there  .-iafcly.      1  have  also  to  exjilain 
the  absence  of  Major  th(>  Marquess  of  Winchest.'r.      Probal)ly.  most  of 
you  know  that  the  .Martpie  s  ,  erved  for  ov;'r  three  months  in  the  tirst- 
line  trenches.      He  was  one  of  the  very   first  to  take  s'-rvice.      1   have 
ascertained  that  he  is  enjoying  most  excellent  health  «lcspite  the  fatigue 
consequent  u|K)n  the  very  onerous  duties  which  he  is  ])crforming  as  the 
Commandant  of  a  base  depot  in  Erance.      I  am  sure  that  you  will  all  wish 
him  a  Bafe  and  hajipy  return  after  this  terrible  war  ceases.      You  will 
ohserve  that   capital  i-.\i:endit iiie  for  tlie  year  has  fallen  to  £2<>.0O0.  or 
about  half  the  usual  amount.      We  hope  that  for  the  year  lOHl  it  will  b- 
still  less,  as.  of  eoin-se.  wc  are  nuiking  every  endeavour  to  reduce  expendi- 
ture in  all  directions.      We  have  written  off  nearly  £31.0(M».  and  the  net 
result  is  a  reduction  of  about  t5.(HKl  in  our  capital "cx|)en(liture  at  tlie  (  nd 
of  the  year.     .\  consideraM  •  portion  of  th  -sum  written  otT  nprescuts  the 
value  of  old  street   li^ihliu^  eipiipnieut   which  has  now  lucn  rejilacvd  by 
Ihi-  new  sy.stiiu  ref.-rrij  to  in  the  report.      Cnder  normal  eironust antes 
the  winter  of  1914  would,  as  we  hojicil.  have  lirought  us  many  exiireHsi<uis 
of  grateful  appreciation  for  the  vast   imi)rovement  elTecteci  by  the  jiro- 
vwicm  of  this  new  system  of  lighting,  but  as  you  know,  its  hriilianc   has 
been    temporarily    .  elip.sed     by    lighting    reMrietions.      1    need    hardly 
say  that  the  dim  t'limmer  which  now  makes  visilile  the  dnrknexs  of  our 
City  streets  is  very  far  removed  frtim  the  warm  brightness  which  will  be 
there   as   socut    as   we   aie    jcrmitted    to   remove   Irom   the    globes   the 
c(»ating     of     black     paint     in     which      they     ore     now     enfhroudi>d 
1   »ec>  no  object  in  giving  you  n  detailed  ecimpnri»on  of  revenue  and 
working  expenses,  ns  it  is  cpiite  clear  that  in  such  abnormal  times  sucli  a 
eomjmrisnn  can  be  of  nn  real  value.      Eveiyihing  that  can  be  done  to 
pHMiuci-  ceouomical  working  is  being  done,  and  >ve  hope  that  then-  will 
Iw  .M>nu'  liu)it   to  tlie  rise  in  ])rices  which  is  so  soriouslv  affecting  o\ir 
Imsiness.     Our  cliief  ditbculty  is  in  regard  to  coal.     The  ])rice  has  con- 
tuuietl  to  rise  (it  is  now  100  per  cH>nt.  more  than  More  the  war.  chietly 
by  rra-son  of  the  inen-ased  shipping  rates),  and  supplies  have  at   timcH 


been  e.vccedingly  dillicult  to  obtain.  For  1915  our  coal  cost  is  £14,000 
more,  or  about  40  per  cent,  more  than  for  1914.  There  is  no  prospect  of 
early  relief^ — rather  the  certainty  of  still  greater  expense  in  the  present 
year — and  therefore  we  must  look  forward  to  another  and  still  larger 
incrc>ase  in  this  item  during  1916.  Our  accounts  show  that  we  are  no 
believers  in  the  ])ohcy  of  raising  prices  in  such  times  as  these  until  we 
have  actually  felt  the  effect  of  the  increased  cost  of  production,  and  we 
can  claim  without  fear  of  contradiction  that  the  time  has  come  when  we 
must  ask  ccmsumers  of  electricity  to  take  a  further  share  of  the  burden. 
]ioiuting  out  to  them  that  this  comjianv  is  in  no  way  seeking  enhanc-cHl 
])rofit,  but  that  its  shareholders,  both  last  year  and  this  year,  have  sub- 
mitted voluntarily  to  a  reduction  in  their  incomes  Ix-fore  increa-sing  the 
pric(>  of  electricity.  That  is  a  jTincijile  which  is  applicnl  compulsorily 
in  the  case  of  gas  comi)anies.  exi-c))!  that  usually  the  reduction  in  the 
rate  of  dividend  follows  the  increase  in  the  jiriee  of  gas.  We  have,  there- 
fore, just  given  ]mblic  notice  of  our  intention  to  increase  the  j>rice  of 
electricity  by  10  ])er  cent,  after  the  end  of  this  month. 

The  net  working  result  for  the  past  year  shows  the  balance  to  be  al>out 
£l(i.000  less  than  a  year  ago.  We  propose  to  di.stribute  £11.000  less  in 
dividends  and  to  ])rovicle  the  balance  of  £5,(¥K)  by  reducing  the  carr>- 
forward  to  £18,0(K).  Our  chairman  has  on  previous  occasions  pointed 
out  to  you  that  our  liberal  carry  forward  constitutes  a  dividend  ecpialisa- 
tion  fund,  and  we  think  that  the  present  is  eminently  a  time  when  such 
a  fund  may  rightly  be  drawn  upon. 

At  the  ])rescnl  time  there  are  H)8  members  of  the  staff  serving  their 
King  and  c  ounlry.  Vo\i  will  see  with  uiuth  regret  that  four  of  them  have 
l>een  killed  and  nine  wounded,  and  1  aju  sure  that  ycoir  sym]Nithy  will  go 
out  to  their  relatives  and  friends.  We  have  made  a  rule  that  no  nicmlxT 
of  the  staff  who  has  gone  to  thv  Front  shall  be  any  pecuniary  loser  by 
doing  8o.  and  very  great  care  and  attention  has  been  given  to  all  the*'? 
eases  by  our  managinji  directors.  Mr.  Bailey  and  Mr.  Bull.  1  now  move  : 
"That  the  action  of  the  Board  in  supiilemcnting  the  service  j>ay  of 
members  of  the  Company's  staff  and  workmen  who  have  joined  or  may 
join  His  ^bijesty's  Forces  be  and  is  hereby  approved  and  c-onfirmed.  ai  ! 
that  the  Board  lie  authorised  to  continue  such  j>ayment8  for  so  long  - 
in  their  discretion  they  may  consider  expedient."' 

Mr.  J.  T.  REYNELL  (a" shareholder)  seconded  the  motion,  which  w  - 
carried  unanimously. 

The  (  H.\1I{.M.\\  then  moved  the  adoption  of  the  report  and  utato- 
ment  of  accounts. 

Mr.  FK.WK  H.\  I  LEV  seconded  the  motion. 

.Mr.  .lOH.N  HEDGES  criticised  certain  items  in  the  aceonntfi  and  re- 
ferred to  an  rntrj-  in  the  capital  account  alxtut  artisans'  dwellings  •* 
Bankside. 
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III  reply,  the  CHAIRMAN  said,  in  n  gard  to  the  artisans'  dwellings,  he 
could  not  speak  very  favourably  as  to  the  return  on  them,  but  they  had  to 
build  those  dwellinj^s^ — it  was  comy)ulsory.  The  local  authority  insisted 
on  their  doing  so.  They  should  not  have  built  thcni  with  a  view  to 
getting  a  good  return  on  them,  for  artisans  generally  are  being  well  paid 
and  they  now  live  in  the  suburbs.  After  answering  the  other  points 
raised  by  Mr.  Hedges  the  motion  was  carried  unanimously  and  the 
dividends  as  recommended  were  approved. 

The  retiring  directors.  Major  the  Marquees  of  Winchester  and  Sir 
David  Lionel  Salomons,  Bart.,  were  unanimously  re-elected,  and  the 
auditors,  Messrs.  W.  H.  Pannell  &  Co.  were  also  reelected,  and  votes  of 
thanks  to  the  chairman  and  the  staff  terminated  the  proceedings. 


Metropolitan  Electric  Supply  Co.  (Ltd.) 

The  ordinary  general  meeting  was  held  on  Wednesday,  the  Chairman 
(Mr.  W.  Harrison  Cripi's)  presiding. 

The  SECRETAKY  (Mr.  E.  Cunliffe  Owen,  C.M.G.)  having  read  the 
notice  convening  the  meeting  and  the  auditors'  rc])ort. 

The  CHAIRMAN  said  that  the  ca])ital  e.\i)en<liture  had  now  reached 
a  total  of  £2,258,600,  an  increase  of  £30,142  over  the  preceding  year.  A 
large  proportion  of  that  amount  had  been  spent  in  developing  their 
rapidly -growing  districts  in  the  West,  and,  of  course,  was  not  yet  fully 
productive.  The  bank  loan  had  been  reduced  from  £205,000  to  £140,000. 
In  1914  the  gross  revenue  was  £215,500,  and  last  year  £229,200,  or  an 
increase  of  £14,000.  That  figure  was  certainly  satisfactory,  seeing  that 
they  had  lost  20  per  cent,  of  their  lighting  due  to  the  restrictions.  Not- 
withstanding that  loss — which  might  be  estimated  at  about  £30,000  gross, 
and  which  they  might  hope  to  recover  after  the  war — and  largely  in- 
creased costs,  the  raising  of  their  charges  by  10  per  cent.,  and 
the  better  prices  for  power  had  given  them  a  gross  increase  of 
£14,000,  which,  after  paying  the  large  extra  cost,  still  left  a 
small  net  increase.  The  f'ircctors  hoped  that  the  share- 
holders would  be  pleased  to  find  that  the  company  had  more  than  held 
its  own  during  the  past  disastrou;;  war  year.  They  had  been  moic  for- 
tunate than  their  immediate  neighlours,  and  the  company  war,  tlic  only 
Western  undertaking  to  show  an  actual  increase  of  net  revenue.  The 
loss  of  light  was  compensated  by  a  large  increase  of  jjower  and  heating. 
During  the  lost  few  years  the  power  load  had  more  than  trebled  itself,  and 
it  was  now  considerably  larger  than  the  light  supply.  It  was  increasing 
rapidly,  and  would,  with  the  readjusted  scale  of  prices,  be  an  incieasing 
source  of  net  revenue.  In  1914  the  costs  amounted  to  £114,(i00,  but 
last  year  they  increased  to  £127,000.  That  was  practically  entirch'  du.  to 
the  great  rise  in  the  price  of  coal.  The  coal  question  had  caused  the  direc- 
tors considerable  anxiety,  as  not  only  was  the  price  some  50  per  cent, 
higher  than  it  had  been  in  ordinary  times,  but  the  coal  received  wa.,  of  an 
inferior  quality,  and  was  obtained  with  the  utmost  difficulty.  The  rc-erve 
fund  stood  at  the  substantial  amount  of  £337,358,  after  having  written  oft' 
the  loss  sustained  on  the  realisation  of  certain  investments.  The  sum  now 
carried  to  resverc  was  thv-  largest  ever  yet  put  by  out  of  revenue,  the  amount 
being  £27,000,  against  £22,000  last  year.  The  broad  thought  it  prudent 
to  strengthen  the  reserve  against  unknown  contingencies  in  this  war 
year  rather  than  pay  the  money  away  in  dividend.  After  deducting 
all  costs  and  paying  debenture,  loan  and  preference  interest,  there 
remained  £61,977  to  be  dealt  with,  against  £60,795  in  1914.  The  sum 
of  £10,000  was  paid  as  an  interim  dividend  in  August  last,  and  the 
directors  now  suggested  that  a  further  sum  of  £20,000' should  be  distri- 
buted, making  a  dividend  of  3  per  cent,  for  the  year.  The  balance 
carried  forward  was  £4,977,  against  £3,795  brought  in.  The  company 
had  increased  its  output  during  the  past  year  by  no  less  than  2,347,634 
units,  supplied  for  power  and  heat,  an  inerea.se  of  26  per  cent.,  and  the 
directors  estimated  that  at  the  end  of  the  present  month  they  would  have 
generated  1,500,000  more  units  than  in  the  corresponding  quarter  of  1915. 
The  power  units  were  sold  at  a  far  lower  price  than  those  for  lighting. 
At  the  low  charges  made  the  margin  of  profit  was  small,  and  a  fraction 
of  a  penny  made  all  the  difference  between  a  profit  and  a  loss,  but  he 
could  assure  the  shareholders  that  the  charges  were  now  on  a  satisfactory 
footing.  They  could  not  forecast  whether  at  the  end  of  the  war  the' 
demand  for  power  would  be  increased  or  diminished,  but  they 
could  confidently  expect,  with  the  removal  of  restrictions,  to  get  back 
much  of  the  £30,000  gross  loss  in  light.  With  the  cessation  of  the 
war,  the  directors  looked  forward  with  the  greatest  confidence  to 
the  future.  The  Board  greatly  regretted  the  resignation  during  the  year 
of  two  of  their  colleagues — namely.  Lord  Avebury  and  Sir  James  Pender  ; 
but  they  had  fortunately  secured  the  services  of  Mr.  Geoffrey  Blackwell 
and  Mr.  G.  A.  Moncrieff.  Mr.  P.  D.  Tuckett,  who  was  also  appointed 
a  director  at  the  same  time  as  those  latter  gentlemen,  was  unable  to  be 
present  at  any  of  the  Board  meetings  until  his  return  from  America  in 
January,  and  resigned  his  appointment  after  the  second  meeting  he 
attended. 

The  Chairman  then  dealt  with  the  present  position  and  management 
of  the  Company.  The  .shareholders  had  had  a  circular  from  a  section  of 
their  number  asking.for  a  committee  of  inquiry  into  the  management  of 
the  Company's  affairs.  The  circular  was  signed  by  five  shareholders, 
two  of  whom  were  old  shareholders  and  had  large  interests  in  the  imder- 
taking  ;  but  it  was  difficult  to  see  why  any  shareholders  who  had  recently 
acquired  an  interest  in  the  Company  shoidd  sign  a  cii'cular  stating  "  that 
the  time  had  come  when  they  should  take  steps  to  protect  their  own 
interests."  In  his  opinion  the  circular  was  neither  fair  nor  accurate. 
It  suggested  that  the  drop  in  dividend  from  10  per  cent,  to  3  per  cent,  was 
a  consequence  of  the  Board's  policy,  and  a  reason  why  three  directors  had 
thought  fit  to  resign.  Well,  the  reasons  given  by  the  resigning  directors  in  | 


their  letters  to  the  Board  mentioned  nothing  whatever  about  the  fall  in 
dividend.  They  resigned,  according  to  their  own  statements,  for  quite  a  dif- 
ferent reason— namely,  their  dissatisfaction  with  the  rearrangement  of  the 
general  management  and  engineering  departments.  He  wished  to  know 
also  why  the  unique  year  of  1905  was  selected  for  comparison  with  the 
present  war  year.  The  year  1905  was  the  la.st  year  in  which  they  had  the 
advantage  of  the  Marylebone  undertaking.  In  that  year  the  gross 
revenue  of  the  Com])any  wnn  £269,000.  In  the  following  year  the 
Marylebone  business,  which  had  been  sold,  ceased  to  be  any  part  of  the 
undertaking  ;  the  revenue  fell  to  £175,600,  and  the  net  lo.ss  was  about 
£60,000,  leaving  approximately  4^  per  cent,  for  the  dividend  of  1906. 
That  dividend,  however,  with  the  consent  of  the  shareholders,  was 
increased  by  taking  a  certain  amount  from  the  sum  set  aside  from  the 
Marylcbtjue  award  for  the  ])urpose  of  equalising  dividend.s.  The  sudden 
loss  of  profits  had,  of  cour.se,  been  foreseen,  and  the  most- important  point 
that  the  arbitrator  had  to  decide  was  what  compensation  the  share- 
holders would  receive.  The  arbitrator  apparently  asse.s.sed  the  capitalised 
value  of  that  loss  at  £662,500,  and  that  sum  was  paid  in  cash  to  the  share- 
holders. Therefore,  they  had  had  no  nig('ardly  compensation  for  a  large 
l)art  of  the  loss  of  their  10  ])er  cent,  dividend.  The  fair  and  just  way  of  con- 
sidering the  progress  of  the  company  was  to  take  the  year  1906,  for  that 
was  the  first  year  in  which  conditions  were  similar  to  the  present  time. 
In  the  years  1912-13  there  was  a  gradual  improvement  as  the  large  amount 
of  capital  spent  in  the  Western  areas  fructified.  Then  came  the  war, 
with  their  great  loss  of  over  £.'?0,000  in  light  and  an  enormous  rise  in  the 
cost  of  production.  Although,  however,  they  were  slightly  improving 
their  position  in  1914  before  the  war,  shareholders  should  not  think  for  a 
moment  that  all  the  Board  were  satisfied  with  the  position.  Some  of 
them,  assisted  by  the  company's  auditors,  went  into  the  whole  of  the 
figures  involved  in  the  various  contracts,  and  came  to  the  conclusion  that 
they  were  losing  heavily  on  some  of  them.  The  Board,  of  course,  was  re- 
sponsible for  the  whole  of  those  contracts,  but  they  had  relied  absolutely 
on  the  figures  and  advice  of  the  management.  Some  of  the  contracts  were 
made  at  a  time  when  the  cost  of  production  and  the  cost  of  material  were 
very  different  from  what  they  had  beco  ue  in  1914.  Unfortunately  those 
estimates  in  many  cases  did  not  turn  out  as  anticipated.  They  had  urged  a 
complete  re-arrangement  of  the  charges  and  conditions  as  the  contracts 
fell  in,  in  order  to  meet  the  increasing  costs  and  leave  a  fair  profit,  and  it 
was  unanimously  decided  last  July  that  the  Board  thought  it  desirable 
to  revert  to  the  plan  that  had  answered  so  well  under  the  late  Mr.  Conacher 
and  to  set  free;  the  engineer  to  dev^ote  more  time  to  his  department  aad 
to  again  ap])oint  a  business  manager.  Accordingly,  Capt.  Rendell  had 
been  a])pointcd  general  manager  and  was  doing  most  valuable  work 
for  the  Company.  The  Board  had  now  completely  re-organised 
the  scale  of  charges  commensurate  with  the  increased  cost  of  pro- 
duction, and  that  had  been  accomplished  with  scarcely  any  friction  with 
the  consumers,  and  no  consumers  of  any  importance  had  been  lost,  while 
many  had  largely  increased  their  demand  at  the  price  now  fixed.  Most 
of  the  contracts  had  been  revised  and  ])ut  on  a  more  satisfactory  footing, 
a  new  general  manager  had  been  a])])ointed  and  the  services  of  the  engi- 
neer retained  for  the  engineering  department,  and,  finally,  the  present 
Board  was  absolutely  united  in  their  policy.  As  many  shareholders, 
however,  desired  that  a  Committee  of  Investigation  should  be  appointed 
to  incjuire  into  the  administration  of  the  affaris  of  the  Company,  the 
directors  had  no  wish  to  oppo.se  that  desire.  On  the  contrarA'.  if  it 
would  in  any  degree  lessen  the  anxiety  of  the  shareholders,  the  c!irectors 
would  welcome  such  a  proposal.  He  had,  therefore,  written  to  Mr. 
Gerald  Buxton,  the  gentleman  whose  name  appeared  first  upon  the  share- 
holders' circular,  to  the  effect  that  they  were  willing  to  agree  to  a  com- 
mittee of  three  shareholders,  not  being  pres'-ut  or  past  members  of  the 
Board,  consisting  of  two  shareholders  nominated  by  the  signatories  of 
the  circular  and  of  Sir  Melvill  ^Keachcroft.  A  letter  had  been  received 
from  Mr.  Gregory  and  Mr.  Poole  assenting  to  the  Board's  proposa'.  The 
Chairman  concluded  by  moving  the  adoption  of  the  re])ort  and  the  de- 
^  laration  of  the  dividend  recommended. 

Mr.  GEOFFREY  BLACKWELL  seconded  the  resolution,  which  was 
carried. 

Mr.  R.  GREGORY  said  when  they  four.d  that  there  had  been  a  steady 
decline  in  the  dividend  since  1C05  ar.d  that  there  weie  ferious  differences 
of  opinion  on  the  board,  they  came  to  the  conclusion  that  the  affairs  of 
the  company  were  not  altogether  in  a  satisfa'tory  state.  They  had 
received  over  800  proxies,  representing  70,000  votes,  in  favour  of  their 
propo.sal  for  the  appointment  of  a  committee. 

Sir  JOHN  D.  PENDER  then  move.l  :  •  That  Mr.  W.  S.  Poole.  Mr. 
J.  R.  B.  (iregory  and  Sir  Melvill  Beachcroft  be  appointed  a  committee 
to  examine  into  the  affairs  of  the  company,  and  to  rejort  to  the  share- 
holders as  to  the  past  and  future  conduct  of  the  business  of  the  comjjany, 
with  po^'•er  to  examine  the  books,  accounts  and  officers  of  the  company, 
and  employ  such  expert  and  other  assistance  as  they  may  require  for 
that  purpose,  and  that  the  expenses  of  the  committee  and  the  expenses 
incidental  to  the  circtdar  of  March  7,  191(>.  be  paid  out  of  the  funds  of  the 
company,  and  that  this  meeting  be  adjourned  until  Tuesday.  May  2, 
191().  or  such  later  date  as  may  be  arranged  by  the  committee." 

The  motion  was  seconded  by  Mr.  JOHNSTON. 

Mr.  P.  0.  TUCKETT  criticised  the  policy  of  th?  directors,  and  stated 
that  there  were  several  features  of  the  situation  which  were  far  from 
satisfactory.  The  main,  over-riding  issue  which  had  compelled  them 
to  take  action  arose  from  the  board's  belief  that  the  power  load  was  un- 
profitable. That  belief,  he  contended,  was  absolutely  without  jus- 
tification. 

Tho  resolution  was  carried  with  one  dissentient. 

The  auditors  (Messrs.  Deloitte,  Plender,  Griffiths  .^  Co.)  were  re-elected, 
and  a  vote  of  thanks  to  the  chairman  concluded  the  proceedings. 
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AUTOMATIC  TELEPHONE  MFG.  CO.  (LTD.) — The  profit  for  191 5  amounted 
to  141.81)8,  and  with  Il.")2o()  brought  forward,  the  total  was  £47,124. 
After  deduclinj^  directors'  fees,  (le])reeiation  on  ])atent.s,  j^f)odwill, 
buildings,  ])lant  and  tnaehinery,  and  writing  off  £3,500  for  underwriting 
eommission  on  shares,  and  £2,000  off  ])reliniinarj'  expenses,  and  j)aying 
the  dividend  on  the;  preferenec  shares,  the  available  balanec  is  £21,174. 
The  direetors  recommend  payment  of  a  dividend  on  the  ordinarj'  shares 
at  rate  of  4  ])er  cent,  (loss  ta.x)  for  the  year,  carrying  forwaid  £(i,774. 
IJuring  the  year  several  automatic  exchanges  have;  been  eonii)l(!ted  and 
are  working  sati.sfactorily  ;  others  are  steadilj'  aj)proaehing  com])letion, 
but  owing  to  the  war  no  new  exchanges  have  been  ordered,  and  the 
com])any's  normal  business  is  suffering  accordingly.  The  factory  is 
working  almost  entirely  on  Government  work  and  is  now  a  controlled 
establishment. 

BEAULY  ELECTRIC  SUPPLY  CO.  (LTD.)— At  the  recent  meeting  the 
chaiTHian  (Mr.  U.  .McGialii)  said  tlic  company  hafl  made  satisfactory 
])rogrc.-s  during  1915.  The  e((uivalent  of  1 10  lanqts  had  been  added,  and 
thi!  (;utput  had  increa.scd  10  per  cent.  In  consecjiicnce  of  tlie  regulatinns 
the  stic;-t  ligliting  had  luen  rcdu^ol,  v/ith  a  consequent  loss  of  revenue. 
Kotwithslanding  the  increased  costs  due  to  high  ])rice  of  coal,  ^-c.,  the 
profit  was  £140.  Aft(  r  ])lacing  £75  to  renewal  reserve  and  ])aying  a  divi- 
dend of  0  per  cent.,  a  sum  of  £16  was  caTicd  forward. 

BOURNEMOUTH  &  POOLE    ELECTRICITY  SUPPLY  CO.  (LTD.)— At  the 
meeting  last  week  the  cluiirmaii  (.Mr.  A.  H.  Sanderson)  exjilained  that  the 
dro[)  in  the  ordinary'  dividend  from  from  7  to  6  per  cent,  was  due  to  the 
lighting  restrictions  and  to  the  increa.sed  cost  of  coal,  &c.     The  lighting 
restrictions  had  been  veiy  strictly  enforced  in  Bournemouth,  and  as  they 
depended  for  the?  greater  part  of  their  icvenue  u])on  the  supply  of  current 
for  lighting,  tho.se  restrictions  had  undoubtedly  been  resj)onsible  for  the 
drop  m  their  revenue  recei])ts.     The  additional  cost  of  coal  and  other 
increased  charges  were  responsible  for  the  increa.sc  in  their  charges.     The 
directors  had  been  compelled  to  increase  the  rates  for  the  supply  c^f  elec- 
tricity to  consumers  by  10  per  cent,  as  from  the  commencement  of  the 
])resent  year.     The  total  capital  expenditure  under  their  Orders  amoimted 
to  £4!l0,fi28,  against  £487,949  a  year  ago.     The  increase  was  a  net  figure, 
and  did  not  represent  the  expenditure  for  the  year,  as  considerable  sums 
had  been  written  off  for  obsolescence  of  machinery,  &c.     By  far  the 
largest  amount  of  ca])ital  e.\])enditure  during  the  year  was  on  mains  and 
meters,  which  were  revenue-producing,  and  such  exj^endifure  was  a  sign 
of  the  exjiansion  and  vitality  of  the  business.      The  Richmond  (Surrey) 
Elect  lie   Light  &    Power  (k).,  of  which  they  held  all  the  share  capital, 
was  making  good  ]irogress,  having  decalred  a  di\  idend  of  (i  |)er  cent,  on 
the  ordinary  shares  for  the  year,  as  for  1914.     From  the  new  generating 
plant  at  the  Bourne  \'alley  station  they  had  derived  considerable  advan- 
tages.     For  the  first  three  months  of  its  working  in  1914  the  steam  tur- 
bine plant  ])rodw('ed  a  saving  of  420  tons  of  coal,  valued  at  over  £400.  and 
in  the  year  uiirler  review  it  had  reduced  the  coal  consumption  by  a  further 
1,400  tons,  valued  at  £1,800,  which,  with  a  7cduction  of  £700  in  the  cost 
of  re])airs  and  maintenance,  made  a  total  saving  of  £2,500  in  tlie  year,  or 
25  jier  cent,  of  the  cay)ital  cost  of  the  plant.       While  the  number  of  units 
sold  for  lighting  during  the  year  showed  a  reduction  of  4J  j)er  cent.,  the 
total  out])nt  had  increased  by  4  ])er  cent.      In  1914  they  sold  .3.910,511 
units,  while  in   1915  the  number  was  4,001,091.     The  apjilications  for 
current  received  showed  a  small  increase,  but  they  were  approximately 
the  same  for  the  corresponding  |)eiiocl  of  the  previous  year. 

BRITISHALUMINIUMCO.(LTD.)— The  profitfor  1915,  including  amount 
brought  forwaid,  after  making  ])rovision  for  exc'ess  profit  duty  and 
limitation  of  |iri>(it  inider  control,  and  aftc-r  c'harging  amounts  recjuired 
for  the  .service  ol  the  prior  lien  and  debc-nture  sloc-ks,  is  £204.808,  against 
£28S.94(>.  including  £I(i,(i9(l  brought  in.  £50,000  has  been  set  aside  for 
.  dei)reeiation  (raising  the  finid  to  £250,000),  £70,000  lor  reserve  fund 
(against  £50,000),  a  dividend  of  7  per  cent,  on  the  ordinary  shares  is 
rc-comincnded  fagainst  5  i)er  cent,  in  iOII).  and  £21  791  (against  £21.751) 
is  carried  forward. 

BRiriSH  ELECTRIC  TRANSFORMER  CO.  (LTD.       Mr.  .\.   1".  I>.ii\.  wl,n 
presided  at  tlie  meeting  la>t  week,  staled  that  their  profit  and  loss  account 
showed    that,   despite   inereasc-d   wtuk,    tluy    had    redu'-ed    their  general 
charges  by  abmit   £l.ltt(l.      Thev  were  adojtting  a  c-on.Hcrvat ivc  policy  in 
recommending  the  distribution  l)y  way  of  dividend  of  only  about  one  half 
of  the  profits.      Ill-  did  not  think  they  wcndd  be  justified  in  ])aying  more 
than  at  the  corresponding  time  last  year,  but  he  hoped  that  when  the  war 
was  over,  and  business  had  settled  down,  they  might  be  able  to  n  sunie 
what  they  regarded  as  their  regular  1(»  percent,  ordinaiy  divide  nd.     The 
past  year  had  been  the  most  extraordinary  in  the  liistoiy  of  the  eonipanv. 
Prices  of  all  materials  had  risen  to  un|ireiedenl<'d  figures,  while  thc\  had 
been  under  contract  to  sujiply  machincH  at  prices  fixed  before  the  out- 
break of  war.      .\11  dillictdties  had.  however,  been  satisfactorily  overcome. 
(Ireal    dillieultiis    had    been   experienced    in   getting   d<  li\eri«>s   c>f   raw 
nuiterials  and  also  in  getting  finished  goods  delivi  red.     They  had  n  .  i  i\.  d 
olli.  ial  war  servic  e  badges  for  the  majority  of  their  eniployic^s,  but  a.-,  far 
as  po.s;»ibIe  they  w(  le  maknig  arrangements  to  leUa.^e  nil  snigle  m<  n  that 
could  be  spared.      It  was  only  fair  to  say  that  they  had  charged  no  mon" 
for  tran.sformers.  used  so  largely  for  war  puiposi  s.  than  th«-y  had  charged 
for  their  products  in  on!inar>-  times.      As  to  their  prospc-i i.s,  fhev  had 
commenced  the  year  1910  with  a  little  jess  in  oiders  than  at  the  Im  L'innnii; 
of  l!)15.  when  a  lot  of  work  was  held  over  at  the  end  i>f  1914.  ionsei|ucnt 
on  the  war.      I'p  to  date-  their  orders  wen-  nI)ou!  the  same  in  extent  ai« 
or  the  ,san\e  period  in  P.M.").      .\t  the  moment   "  Tnoity   '  cookers  were 
looked  upon   by  .some  na  an  economy,  while  others  irgardod  them  as 
luxuries.     They  were,  however,  improving  dchign.s  and  K<'(tiiU!  out  fresh 
Hfticles  for  which  they  believe  there  wat-  a  good  liemaud.      War  experitnee 
had  proved  thsl  the  most  convenient  and  e<*onomieal  way  of  driving 


machinery  was  by  means  of  electrical  jtower ;  war,  by  e  omi»clling  the 
installation  of  electricity  in  .so  many  factories,  had  put  forward  the  clock 
of  electrical  develo])ment  some  five  years,  and  they  should  rea])  the  benefit 
from  the  fact  that  works,  having  had  an  opportunity'  of  ai)preeiating  the 
value  of  electricity,  would  ap|>ly  it  still  further. 

BRITISH  ENGINE,  BOILER  &  ELECTRICAL  INSURANCE  CO.  fLTD.)— 
At  tlic^  r.^ccnt  n.ecting  the  cliairman  and  managing  director  (Mr. 
R.  (has.  Longridge)  presided,  and  commented  on  the  substantial  growth 
in  income  from  ins])ection  charges  and  premiums  in  all  the  princiijal  de- 
partments of  business.  This  amounted  to  £117,112,  against  £112,465  in 
1914,  and,  as  this  occurred  in  the  first  j^ear  of  the  management  of  Mr. 
Harry  M.  Longridge,  had  given  the  directors  great  satisfaction.  The 
result  was  the  more  gratifying,  having  regard  to  the  distui^)anec  of 
business  conditions  and  the  absence  of  44  of  the  staff  serving  with  the 
(olfjurs.  The  profit  showed  a  slight  reduction  owing  to  increar.?d  cost 
cjf  rc])airs  and  to  a  war  bonus  ])ayment  to  staff.  Provision  was  made  for 
carrying  £5,000  to  reserve  for  current  risks  and  writing  £7,2.50  off 
investments  and  furniture,  leaving  £11. ,521,  and,  after  i)rovid!ng  for 
final  dividend  of  6s.  and  bonus  ejf  4s.  per  share,  the  total  funds  amount 
to  £177,025. 

BRITISH  INSULATED  &  HELSBY  CABLES  (LTD.)— Thc>  ])rofit  for  the 
year  1915  amounts  to  £295,i;!2.  and  with  £119,3!-0  brought  forward  the 
total  is  £414,511.  Deducting  directors"  and  debenture  trustees"  fees  and 
remuneration  to  works  committee  (£5,915),  interest  on  first  and  second 
debenture  stock  (£.32,500),  depreciation  em  buildings,  ])lant,&c.(£25,000) 
and  special  depreciation  on  i)lant  and  machinery'  (£10,000).  tran.sferring 
£50.f)00  to  reserve  account,  £8,500  to  s])t'cial  reserve  account  and  £5,000 
to  first  mortgage  debenture  stock  redem])tion  acc'ount,  ]iaying  tlu; 
dividend  on  the  preference  shares  to  Dec.  31,  1915  (£30,000)  and  the 
interim  di\'iclend  on  the  ordinary  shares  to  June  30,  1915  (£25,000),  the 
balance  available  for  dividend  is  £222,596.  The  direetors  recommend 
payment  of  a  further  dividend  of  10s.  per  share  on  the  ordinarj-  shares, 
making  with  the  interim  dividend  already  jiaid  a  total  of  15  per  cent,  for 
the  year  1915,  together  with  a  bonus  of  2\  ])er  cent.,  which  will  absorb 
£62. ."00.  carrying  forward  £160,096.  The  c(>mi)any  was  made  a  '"  con- 
trolled "'  establishment  from  Aug.  18,  1915.  The  volume  of  trade  during 
the  past  vear  has  been  well  maintained,  the  result  being  an  increase  in 
])rofit  of  £17,703. 

BROMPTON  &  KENSINGTON  ELECTRICITY  SUPPLY  CO.  (LTD.)— The 
elircelois"  repoi't  for  1915  states  that  £."{.0(KI  has  been  transferred  from 
reserve  fund  to  net  rcnenue  and  £9,1)56 apitropriated  to  ele))reciation  and 
snniliy  reserve  accounts,  and  recommends  a  final  dividend  on  the 
ordinary  shares  at  rate  of  1 1  ))er  cent.  ])er  annum,  making  10  per  cent,  for 
the  year  (less  fax),  carrying  forward  £6.01 1. 

BRUCE  PEEBLES  &  CO.  (LTD.)— At  the  recent  meeting  the  chairman 
(.Air.  F.  L.  Andrew),  in  n;o\  ing  the  adoption  of  the  report,  said  they  had 
considerably  re-arranged  their  works  and  al.so  added  to  their  buildings 
ane'  machinery.  There  was  a  pe)])ular  idea  that  all  (Jovernment  orders 
carried  an  excessive  amount  of  ])rofit.  That,  at  any  rate,  as  far  as  they 
v.ere  concerned,  was  a  long  way  from  being  the  case,  and  the  margin  on 
whicli  they  had  accepted  work  had  certainlj-  been  a  moderate  and  most 
reasonable  one. 

CLYDE  VALLEY  ELECTRICAL  POWER  CO.  (LTD.)  At  the  meeting  on 
W'ediK  sd.iy  it  was  reported  that  the  jirofit  for  the  half-ye>ar  ended  Dec.  31 
was  £47,466  ;  amount  brought  in  was  £12.4.']0.  and  £25,000  transferred 
to  contingency  fund  for  dejJixH'iation.  &c.  (making  £150,000).  It  is 
reconnnended  to  transfer  to  special  reserve  £5.259.  writing  off  balance  of 
costs  of  Acts,  1901.  1904  and  1912  (£8.353).  to  ])ay  dividend  on  i)i-efenMU-e 
shares  to  .\pril  .30,  1916  (£9,(»|10),  and  le)  carry  feirwarel  £12.613.  incn-a.se 
of  over  £1.000.  The>  amount  carried  to  contingency  fund  ha.s  again  In-en 
incieasi'd  in  vic-w  of  the  continued  exceptional  conditions.  In  the  latter 
half  of  1915  theiv  was  an  incnvjse  of  £31.400  in  gross  receipts  and  of 
£9,800  in  net  i-evenue.  For  the  entire-  year  the  gross  receipts  wen- 
tlOO.."",!)!!.  ee)n)pan-d  with  £148. lOt).  and  the-  net  revenue-  £90.(MMI.  against 
£t)S.300.  Of  the-  available-  surplus  £43.7tHI  (or  £18.7lKt  more-  than  in 
1914)  has  bc-en  transferred  to  contingeiuy  fund:  £IS.4(KI  (against 
£lt).IMlO)  has  bee-n  writtc-n  olf  Parliamentary  costs,  thereby  extinguishing 
that   item:    and  £9..")00  (£5.200)  has  In-cn  tran.sferred  lo  special  reser\o. 

DIRECT  SPANISH  TELEGRAPH  CO.  (LTD.)— The  accounts  for  the  year 
1915  show,  after  ])roviding  for  the  dividend  on  the  iireferene-e  shan's,  a 
balance-  of  £4(i,94l.  12s.  2el..  which  the-  diix-ctora  ])ro]iose  to  apportion  as 
follows  :  Dividend  on  oitlinarN  shares  at  5  per  cent,  jier  annum. of  which 
2  per  1  c-nt.  was  jiaid  as  an  interim  dividend  on  Oct.  I  last  (£.3.232.  15s.). 
and  a  bonus  on  ordinary  shans  of  2  |)er  cent.  (£1.293.  2s.)  :  provision  for 
depreciation  of  Stock  Kxehange  .securities  (£5,231).  placing  £5,(HK»  to 
res(-r\e  fuml.  and  carrying  forward  £32.184.  15s.  2d.,  Mii)jc^ct  to  a  sjXHial 
taxation  of  |iii)fit.s  for  \  eni-s  191  \  and  191.5.  Both  the  dividend  and  bonus 
on  lh<-  onlinai-\  shaixs  will  be  iKiid  tax  fn-e.  .\n  anxnint  of  £Mt,IKNi, 
bal.in  e-  of  n  loan  of  £.3'>,tKMl  from  tli<-  Ka.stern  Tcle^graph  Co..  h.io  bi>en 
p.Tiil  off  since  the  date  eif  the- last  report.  Th'- <onipanv"seai 
line-,  ni  oonnectic>n  with  the-m  have  continued  in  rood  \4 
throughout  the  year. 

W.  T.    HENLEY'S  TELEGRAPH   WORKS   CO.     LTD.;     Th. 

the  >ear  I'.>I5  auiounted  to  1 1  li!  .Id't.  '.'s    (id.      Oedu.lnii;  A 

iiuilitois    fees.  delKiitim    intc-i>st.  inconte  tax  and  amoinit   written  off 
fe.r  <l>  pn-c  intion  on  builelinus  and  niaehinerA-  (£56, .585.  8s.  2d.)  and  adding 
£69,119.  18s.  M.  brought  forward,  the  total  is  £173.943.  19«».  UM.     The 
sum  of  €4.680.  2s.  t»d.  has  be«-n  tranr-ferred  lo  reserve  in  ro.spert  of  d  :-~ 
eiatinn   of    war   le^n   and   other   trustee   hce'iritiew.   £2."i.000   to   r. 
account,  the  years  dividend  on'the  prefen-n  '. 

and  interim  dividend  on  ordinar\   shares  £le'  .■■'.»■ 
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balance  of  i;i2r),2():5.  17s.  4(1.  Tlic  mm  of  £:{0,000  wa.s  voted  to  staff 
pension  and  licnofil  fund,  and  the  dirccior.s  recommend  payment  of  a 
Cmal  dividend  on  liie  ordinai-y  shares  of  10  per  eo-nl.  (less  tax),  making; 
15  i)er  cent,  for  the  year,  and  also  a  bonus  of  10s.  per  share  (less  tax), 
which  will  recpiire  £10,000,  leavin;^  to  be  carried  forward  'C'h),2(\:].  17k.  4d. 
A  reserve  has  been  made  in  tlie  accounts  in  respect  of  the  liability  of  the 
eom])any  for  the  years  1914  and  191. 5  for  special  taxation.  It  has  been 
necessary  to  considerably  increase  the  sum  written  off  for  depreciation 
on  machinery,  as  much  of  the;  |>lant  has  been  run  ni^^ht  and  day  on 
tlovernment  work,  and  new  macliinery,  .some  of  which  will  be  useless 
after  the  war,  has  been  pun  based  at  inflated  i)rice.s.  Th(!  shareholders 
will  be  asked  to  vote  .£;U>,000  to  establish  a  stati  i)ension  and  l)cnefit  fund. 
Of  the  company's  employes 551  have  joined  H.M.  Forces,  and  allowances, 
where  nec(\ssarv,  li;iv(^  been  made  to  their  de])(!ndents. 

P.  R.  JACKSON  &  CO.  (LTD.)— The  gross  profit  for  1915  was  £18,050, 
and  after  payment  of  debenture  interest,  &c.,  and  allowing.;  for  depre- 
ciation, and  after  adding  amount  brought  forward,  the  balance  is  £12, obi . 
An  interim  dividend  foi-  the  June  half-year  on  the  cumulative  preference 
shares  was  ])aid  in  October  and  t!ie  directors  recommend  a  <lividend  for 
the  second  half-year  and  also  a  dividend  of  7.1  ]>cr  cent,  on  the  ordinary 
shares  (against  (5  |)er  cent,  in  1914).  wiiting  oil'  goodwill  account  £3,0C0, 
leaving  to  be  can-led  forward  £3,750. 

LONDON  &  SUBURBAN  TRACTION  CO.  (LTD )- The  chairman  {th« 
Right  Hon.  t'.  B.  Stuart-Wortley,  K.V.,  M.  l>.)\stated  at  the  meeting  last 
week  that  their  income  for  the  past  year  was  £122,430,  an  increase  of 
£3,851  over  1914.  The  full  5  ])er  cent,  dividends  on  the  ])reference  stock 
absorbed  £80,ir)8,  leaving  to  be  carried  forward  £3,482.  The  absence 
of  any  dividend  on  the  ordinary  stock  brought  home  to  them  all  the  fact 
that  in  1915  the  country  was  at  war  during  the  whole  year.  There  had 
been  a  great  all-round  increase  in  the  prices  of  materials  and  the  cot  of 
labour.  Coal  by  rail  had  gone  up  13  ])er  cent.,  while  sea-borne  coal  had 
gone  up  34  per  cent.  ;  timber  50  per  cent.,  glass  90  per  cent.,  chopper  50 
per  cent.,  wood  blocks  31  per  cent.,  and  steel  tyres  20  per  cent.  All  the 
subsidiary  companies  were  interested  in  some  of  those  commodities  and 
some  were  interested  in  all.  In  some  eases  prices  were  still  rising.  Their 
companies  had  had  to  i)ut  up  with  irregular  delivei-ies  as  well  as  enhanced 
prices.  Besides  the  increased  cost  of  labour  the  operating  companies 
had  had  to  eontejid  with  a  great  de])letion  in  the  numbers  of  their  men. 
The  war  had  kept  all  their  subsidiary  companies  busy  with  duties  which 
were  more  or  less  indispensable  to  the  State.  Some  of  them  were  daily 
carrying  thousands  of  munition  workers  to  and  from  their  work,  whik^ 
others  were  su])plying  electri(-  power  to  factories.  The  three  companies 
that  sujiplied  light  and  power  sold  betwemi  tli(Mn,  in  I!)15,  42-3  millions 
of  units,  against  39(i  ndllions  in  1914.  On  the  three  tramway  (•omi)anies 
the  main  effect  of  the  war  had  been  to  reduce  the  number  of  car-miles 
run  to  an  extent  sufficient  to  increase  the  sum  received  ])er  passenger  in 
the  face  of  a  decrcase  in  the  number  of  ])assengers.  The  undistributed 
l)rofits  of  their  seven  eompanics  were  £41,582  (£118.812,  agamst  £77.230) 
better  in  1915  than  in  1914,  and  had  that  sum  been  distributed  in  divi- 
tleiids  it  would  have  given  2  ])er  cent,  on  tlie  ordinary  stock  of  the  London 
&  Suburban  Co.,  so  that  in  the  second  year  of  the  war  the  ])osition  was 
a  good  deal  better  than  it  might  have  been. 

LONDON  UNITED  TRAMWAYS  (LTD.]— The  operation  of  the  company's 
undertaking  during  1915  resulted  in  gross  re  oipts  amounting  to 
£330,166.  After  achling  balance  from  1914,  and  deducting  all  expenses 
chargeable  to  revenue,  including  an  appropriation  of  £25,000  to  reserve 
for  reconstruction  and  renewals,  there  remains  £2,327.  6s.  lid.,  Avhieh 
the  directors  recommend  should  be  carried  forward.  During  the  yoar 
the  reconstruction  of  the  line  between  Brentford  and  Hounslow,  com- 
menced in  1914,  was  completed.  The  entire  cost  of  the  work  has  been 
charged  against  reserve  foi'  reconstruction  and  renewals. 

At  the  recent  meeting  the  chairman  (Mr.  W.  M.  Acv/orth)  said  the 
advantage  that  should  have  accrued  from  reduced  expenditure  had 
been,  in  a  measure,  counterbalanced  by  the  increased  cost  of  material 
and  by  thi^  graJiting  of  a  war  bonus  to  the  employes.  By  the  end  of 
1915  over  50  wonierr  v/eie  in  tlieir  service,  while  up  to  the  present  time 
that  nunrbei'  had  increa^^'d  (o  about  120.  The  women  had  proved 
thenrselves  satisfactory,  and  ho  thought  that  before  very  long  the 
number  of  their' women  conductors  would  bo  considerably  increased. 
The  increase  ira  passcnigers  was  1.711,000,  while  the  decrease  in  ear- 
mileage  was  1|  million  miles. 

MADRAS  ELECTRICTRAMWAYS  (1904)  ^TD.)— The  gross  profit  for  1915 
was  £22,498.  After  debiting  interest  and  London  office  exjien.ses,  making 
provision  for  debenture  stock  sinking  fund,  and  transferring  £6,000  to 
depreciation  and  renewal  fund,  there  remains  £11,031.  With  £3.258 
brought  forward  the  total  is  £14,288.  19s.  5d.  It  is  proposed  to  appro- 
priate £6.000  to  payment  of  dividend  of  6  ])er  cent,  per  anrnim  on  the 
preference  shares  and  £3,435.  12s.  to  payment  of  dividend  of  G  per  cent, 
per  annum  on  the  ordinary  shares,  to  write  off  balance  of  cost  of  issue  of 
new  preference  shares  (£581)  and  to  carry  forward  £4.272.  The  traffic 
receipts  showed  an  increase  of  6-4  per  cent,  upon  1914. 

MELTON  MOWBRAY  ELECTRIC  LIGHT  CO.  (LTD.)— The  annual  meet- 
ing v/as  recently  held,  when  the  chairmar^  (Mr.  W.  J.  New)  said  that 
during  the  year  the  load  connected  had  increased  frcm  815  kw.  to  883  kw. 
There  was  a  total  of  307  n.r.  inmotorstaking  asupplyfrom  the  company's 
mains.  The  revenue,  after  adding  £767  brorrght  forward,  was  £3,241, 
and  after  providing  for  £955  debenture  interest,  £2,286  was  available  for 
distribution.  A  dividend  at  rate  of  3  per  cent,  per  annum  was  declared, 
£900  was  placed  to  reserve  for  renewal  of  plant,  and  £786  carried  forward. 

MERSEY  RAILWAY  CO. — At  the  recent  meeting  it  was  reported  tliat 
the  auditor  had  certified  that  the  revenue  available  for  paying  interest 
on  the  debenture  stocks  amounted  to  £21/442,  compared  with  £21,279 


for  1914.  .  Interest  at  4  prr  cent,  wa^  paid  on  the  18G6  stock,  3  |Kr 
cent,  on  the  1871  and  J882/;{/5  Ktork.s,  and  I  per  cent,  on  the  •'  B" 
d(^ben(ur(;  stock,  the  balaUMj  carri<  (1  forwar<l  Ixing  £164.  As  the  renewal 
fund  was  £22,066,  and  it  seemed  to  them  that  they  were  able  to  main- 
tain their  works  and  plant  in  the  b<-st  possible  order,  they  could  rerluce 
th<'  usual  alloeati(;ii  of  £2,000  to  £1,000  a  jx-ar,  Which  they  had  done. 

NORTHERN  GENERAL  TRANSPORT  CO.  (LTD.)— The  revenue  for  1!)15 
amoiinttd  to  V.WJil.  .Is.  7d.  .Adding  £4,230.  3s.  lOd.  brought  forward 
and  deducting  administration  and  general  ex{)en«es,  loan  and  deljenture 
interest  (£4,808),  and  a  ])rovision  of  £6,536  for  renewals,  £27,298  remains, 
of  which  £1,372  has  been  applied  to  sinking  fund  for  rftdemi)tion  of 
debenture  stock,  and  the  directors  recommend  a  dividend  at  rate  of  6  [K;r 
cent,  for  the  year  on  the  preference  and  ordinary  shares,  leaving  to  be 
cairie('  forward  £5,777. 

NORTH  METROPOLITAN  ELECTRIC  POWER  SUPPLY  CO.  (LTD.)— The 

accounts  for  1915  show  net  revenue  of  £75,471,  and  with  £4,67<i  brought 
forward  the  available  sum  is  £87,214.  After  transferring  £2,fK)0  to 
debenture  reserve  fund  and  £15,000  to  renewals  reserve,  a  diviflend  of  6 
))(!•  cent,  and  a  bonus  of  4  ])er  cent,  is  recommended,  carrying  forward 

£6.0!3. 

STEWARTS  &  LLOYDS  (LTD.>— After  setting  aside  £100,000  for  de|)rc- 
ciation,  the  directors  recommend  the  following  dividends  for  the  half-year 
ended  Dec.  31 :  -6  i)er  cent,  per  annum  fin  preference  shares,  10  per  cent. 
])er  annum  on  the  preferred  ordinarA'  shares  ;  and  for  year  ended  Dec.  31 
dividend  of  2s.  and  a  bonus  of  6d.  ])er  share  on  the  deferred  shares, 
placing  £60,000  to  general  reserve,  £10,000  to  employes'  benefit  reserve, 
and  carrying  foi-ward  £100,000. 

WEMYSS  DISTRICT  TRAMWAY  CO.-  -Including  balance  brought  forward, 
the  profit  for  1915  is  £5,774,  after  payiirg  interest  f)n  mortgage  debenture 
stock  and  placing  £200  to  fund  for  redemption  of  that  stock.  The  6  per 
cent,  preference  dividend  absorbed  £1,746,  and  the  directors  propose  a 
dividend  of  7  J  per  cent,  (less  tax)  on  the  ordinarj-  shares  and  an  additional 
l.i  per  cent,  on  the  preference  shares;  also  to  carry  £2,000  to  general 
reserve,  and  £940  forward.  The  traffic  receipts  are  £14,062,  against 
£15,845.  So  far  as  i>ossible  the  company  is  employing  women,  and  there 
are  no  male  conductors. 


NEW 


COMPANIES,     MORTGAGES     AND 
CHARGES,   &c. 


NEW  COMPANIES 

R.  BARTON,  ADAMSON  &  CO.  (LTD.)  (143,235)— Reg.  March  8,  capital 
£2.000  iir  £1  shares,  to  carry  on  the  business  of  manufacturers  and 
repaircMs  of  rrrotor  and  electric  ears,  varrs,  and  motor  and  electric  I'arriages 
of  all  kinds,  aeroplanes  and  aircraft  and  components  thereof,  &e.  Private 
com])an}\  First  directors  are  R.  Barton  Adamson  (managing  director 
and  secretary)  and  E.  H.  Stodart.  Reg.  office  :  Sandringham  Works, 
Enfield  Highway,  Enfield,  Middlesex. 

CATON  ELECTRIC  SUPPLY  CO.  (LTD.]— (143,150.)  — Reg.  Feb.  29, 
capital  £2,000  in  £1  shares  (1,000  6  per  cent,  curaalative  preference), 
to  carry  on  at  Caton  arul  elsewhere  the  business  of  an  electric  light  and 
supply  company.  Private  company.  First  directors  are  C.  H.  Best  and 
N.  A.' Foster.     Reg.  office,  72,  Market -street,  Bradford. 

COMELY  &  MORTON  (LTD.)  (143,202).— Reg.  March  6.  capital 
£2,000  in  £1  shares,  to  carry  on  the  business  of  mechanical  engineers, 
mairufaeturers  and  designers  of  and  dealers  in  oil,  steam  and  gas  engines, 
founder's,  electrical  engineers,  electricians,  marrufacturers  of  motor 
cycles  and  cars,  &e..  and  to  adopt  arr  agreemerrt  with  A.  Co!r:ely.  Private 
eom])any.  First  directors  are  A.  (\):i  ely  and  T.  K.  Morton  (both  per- 
manent).    Reg.  office  :    Midland  Oarage,  Belgrave-road,  Torquaj'. 

NOTTINGHAM   ENGINEERING   CO.    (LTD.)     (143.144.)  -Reg.  Feb.  28. 

capital  £2,0!!0  in  £1  share;.,  to  carry  oir  the  business  of  marrufacturers 
of  the  eo/npeneiit  parts  of  machinery,  aircraft  and  munitiors  of  war, 
tool  makers,  electrical  and  mechanical  errgirreer.**,  &c.  Private  coivpeny. 
First  directors  are  F.  B.  Johnson,  .7.  King  and  G.  Fisher. 

UNITED  BRITISH  WOLFRAM  CO.  (LTD.)  (143.162).— Reg.  Feb.  25, 
ea])ital  £1.()0(;  in  LI  siiaiis.  lo  ea- y  en  tlie  busiire;s  indicated  by  the 
title.  I'rivate  eoni])arrj\  First  diiectors  are  A.  Argles  aird  J.  W.  Bryan. 
Secretary  ;   W.  David.     Reg.  office  :   34.  King-street.  Cheapside.  E.C. 

MORTGAGES  AND  CHARGES. 

BOURTON-ON-THE-WATER  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.) — 
Issues  on  various  dates  from  Oit.  15.  1913.  lo  Feb.  11.  1916.  of  £2.50 
debentures,  parts  of  a  series  of  v.hich  partienlars  have  already  been  filed. 

FARINGDON  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— Issue  on  May  15, 
1914.  of  £300  (as  collateral  security  with  bankers  for  loan),  and  on  Feb. 
11,  1916,  of  £1.100  debentures,  parts  of  a  scries  of  which  particulars  have 
already  beerr  filed. 

T.  W.  HEATH  (LTD.)— Particulars  of  £1,000  debentures,  created  Jan. 
14,  1916,  have  been  filed,  arrrouirt  of  present  issue  being  £300.  Property 
charged  :  Company's  undert-;rking  and  property,  pi-esent  and  future. 
No  trustees. 

RECEIVERSHIP. 

"FLOAT"  ELECTRIC  CO.  (LTD.)— Notice  of  appointment  of  W.  J. 
Maxwell.  56,  .Moor  gate -St  leet,  E.C,  as  receiver  by  Order  of  Court,  dated 
Feb.  !  8,  1 916,  has  been  filed. 
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CITY  NOTES. 

» 

BSEMOBAMDA  (March  22y. — Bank  rate  5  per  cent.  (Bince  Aug.  8, 1914). 
Console  57^  Consols  Pay  Day,  April  5.  Stocka  and  Shares  Ticket 
Days,  March  28  and  April  12.  Pay  Days,  Murch  29  and  April  13.  Price 
of  silver.  27^d. 

BOMBAY  ELECTRIC  SUPPLY  &  TRAMWAYS  CO.  (LTD.)— At  an 
extraordinary  meeting  last  week's  resolutions  were  passed  transferring 
the  head  offices  and  control  of  the  company  from  London  to  Bombay. 

BRAZILIAN    TRACTION,   LIGHT    &    POWER    CO.  (LTD.)— A    quarterly 

dividend  of  j^  per  rent,  has  Ijccn  declared  for  the  current  quarter. 

BRITISH  WESTINGHOUSE  ELECTRIC  &  MFQ.  CO.  (LTD.)— The  board 
have  decided  to  pay  a  dividend  on  the  ))refcrence  shares  for  the  year 
ended  T^rv.  '.i\.  191."),  at  rate  of  1},  per  cent. 

CANADIAN  GENERAL  ELECTRIC  CO.  (LTD.)— A  quarterly  dividend  of 
1^'  |)f  r  ciMt.  lias  been  (Iceland  for  the  (j  jarter  ended  March  31. 

GLOBE  TELEGRAPH  &  TRUST  CO.  (LTD.'— A  quarterly  interim  dividend 
of  2s.  ))(^r  share  (payable  .March  31)  has  been  declared. 

HASTINGS*  DISTRICT  ELECTRIC  TRAMWAY  CO.— A  dividend  of  (i  per 
cent,  has  been  declared  an  tlie  prcferi  ik c  .•^liarc.s  foi-  the  ))ast  year  ;  £1,000 
lias  been  added  to  dej)reeiation  fund,  £1 ,500  written  off  suspense  account, 
and  ,t7t)(i  carried  forward. 

ROBEY  &  CO.  (LTD.)  The  ])rofit  for  1915  was  £40,26G,  against 
£27,191  in  1914,  and  after  ])rovidinK  for  de])reciati()n,  lite.,  and  ])aying 
debenture  interest,  a  dividend  of  5  j)er  cent.  (ta.\  free)  is  recommended, 
£28,170  being  carried  forward. 

SCOTTISHj  TUBE  CO.  (LTD.)— A  <lividciid  of  o  iKr  cent,  has  been  de- 
flart  d  on  I  lie  (ndinary  slian  s  for  the;  year  1915. 

VICTORIA  FALLS  &  TRANSVAAL  POWER  CO.  (LTD.)— The  net  earnings 
(in<luding  thohc  of  the  Rand  Mines  I'ower  Supply  Co.)  for  the  quarter 
ended  December  amounted  to  £190,295. 

METAL  PRICES. 

Messrs.  J.  B.  Carnham  &  Sons,  132,  Upper  Thames-street,  London,  E.G.,  quote  under 
date,  March  21,  the  following  as  the  present  basis  prices  of 


New  Metals.  per  lb. 

Solid  Drawn  Brass  Tubes 1 7d . 

Solid  Drawn  Copper  Tubes 18Jd. 

Brazed  Copper  Tubes 181d. 

Brazed  Brass  Tubes 19d. 

Brass  Wire U|d. 

Copper  Wire 18d. 

Rolled  Brass 16Jd. 

Brass  Sheets 16id. 

per  ton. 

Copper  Sheets    £M8    0    0 

Spelter £92    0    0 


per  ton. 

English  Lead £37    0    0 

Antimony Nominal. 


Old  Metals. 


per  ton. 


Clean  Copper  Scrap £102  o  0 

Clean  Brass  Scrap £62  0  0 

Braziery  Copper  Scrap £90  0  0 

Old  Lead £29  0  0 

Old  Zinc  £70  0  0 

Hollow  Pewter £120  0  0 

Black  Pewter £80  0  0 

Gun  Metal £87  0  0 


Mr.  A.  Joseph,  Earl-street.  London-road,  Southwark.  London,  S.E.,  quotes  under  date 
March  21,  the  following  approximate  prices  of  Scrap  Metais  :  — 

\xr  ton.  per  ton. 


Aluminium  Cuttings £112 

Clean  Mixed  Brass Cbh 

Clean  Conper ,. . , .     £96 

Braziery  Copper £86 

Gun  Metal £80 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Old  Load £31  0  0 

Tea  Lead , £79  0  0 

Old  Zinc £62  0  0 

Hollow  Pewter £120  0  0 

Shaped  Black  Pewter £85  0  0 


Mr.  Jo-ieph  can  supply  solder  at  the  (ollowinp  prices  per  ton  :  Plumber'.-;  Solder  (in  bar 
or  otrip).£80;  Commerr.ianinman's  Solder,  £1 15  ;   Blowpipe  Solder.  £120. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

What  were  known  as  "  odioial  quotationa  "  are  not  now  issued,  but 
we  give  below  the  latest  prioea  at  which  actual  transactions  took  place 
on  oi  before  Tuesday,  .Mart  h  21.  The  greatest  oare  ig  taken  in  compiling 
thf  so  figures   but  the  difficulty  of  verification  is  now  much  iaoreaaed. 


NAME. 


Tun. 
March  21. 


Electricity  Supply. 

Bournemouth  St  Poole  E.L  Crd 

tDo.    4»%C'Jm.Prel 

fDo.    6%Cum2ndPref 

Brompton  &  Keniingtun  Crd 

Do.    7%  Picf 

Central  Elec.  Sunp.  C.  D«b.  St 

Charing  CroM  West  End  ti  City  Deb«.. 

Do.    4*%Pref 

Do.    Ord 

Lm.     Citv  Prnf 

ChelMA  El«c.  Supp.  Co.  Ord 

Do.  do.  Deb 

City  of  London  Elec.  Lt.  Ord 

Do.    6%  Prel 

Do.     5*,;,  Deb  St 

Do.     41"„  Delv3 

County  of  London  Ord 

Do.    6%  Pref 

Do.     1st  Deb 

Do.    2nd  Deb 

Edmundson's  Elec.  Supp.  4J%  D«U.. 

Kenolngton  snd  KnlghUbsldgeOrd.  . 

Do.     D-«b.  St.  ....    : 

1       .,.,.,    ,.-..     c.„„     ,.,^   p^,, 


81. 


Do.     I 
MHUnri  ' 

N«^ 

N.' 

N. 


Jrd. 


.Ir.tMrrt  Deb.  St 

'.sV. 


f  ti  5ut3e-id  or  In 


9, J 

lOA 

?* 
80 
79J 

3|t 

211 

4|t 

B7 

Hi 

97  J 

80 

I0| 

10 

861 

<J7 

75 

5t 
79  i 

4t 
80 

«^''« 

80 

99 
994 

91  i 
1 


Ratb 

PBR  CENT 
YlBLDBD. 


e     S.   d. 

7  i:  10 

4  IS    8 

5  lb 
7     1 

0 
0 
0 
2 


2  10 
9     5 


7  U 
5  IS 
5    2 

5  12 

6  n 
b  0 
S    4 

4  12 
b    0 

7  0 

5  I 

7  JO 
5    0 

8  7 

S  n 

5  I 

6  0 

5  9 
b    0 

6  10 


DtTIDBND 

Dub. 


Mar,  Sept 
Feb,  Aug 
Feb  Aug 
Mar,  Sept 
Mar,  Aug 

Jan,  Juir 


Aug,  Feb 

jiin. 

n-c 

Mar, 

r.-.-t 

Jan, 
Feb, 

luly 

Aug 

Mar 

July 

Jun, 

Jun, 

Dec 

Dec 

Mar 

Sept 

Feb, 

Au« 

Jan, 

luly 

My, 

Nor 

July 

Feb. 

Aue 

Jan. 

July 

Jan. 

July 

Mar.  Aug 

ir 

,  ^v,\y 

"api 

,  Oct 

Mar 

Sept 

ELECTRICAL  COMPANIES'  SHARE  LIS!.— Continued. 


den: 


NAME. 


Priea. 
Tue«., 

March  21 


5  8% 

5  7% 

St  3i% 

St.,  44% 

1  8% 

5  7% 

5  41% 

"u  !  5% 

St.  I  Ao/o 
St  >  4% 
St-   4i% 

f !■ ,  '^"z- 

St.    4% 

St  I  6% 

10ll»/o 

St :  4% 

St  4% 
St     1% 


St 
St. 
St 
St 

St. 
St. 
St. 
St. 
St. 
St. 
St. 

I 
1 
I 
too 
1 

5 
5 
1 

St. 
2 

100 

St 
5 
5 

St. 
1 
5 

St. 
1 
1 

St^ 

10 

5 

5 

St. 

10 

10 

100 

12 

too 

1 

1 

St. 

"V) 

St. 
St. 


3i% 
3t% 
3i% 
3i% 

4% 

H% 

o% 

4% 

4% 

4% 

14% 
6% 


/o 
6% 
15% 
3/0 
6% 
4J% 
7i% 
6% 
4% 
15% 
2/6 
4i% 
6% 

4% 
6% 

10% 
6% 
20% 
2/3 
4i% 
10% 

il 
?.? 

7i% 
bd. 


St.    30/0 

St-    li% 

^J  4% 

>0    5% 

10  10^,; 


s 

10 
St 

St 

St. 
St 

10 


5/0 

4% 

7% 

17/6 

4% 

4% 
7' 


10    2f% 
25  13% 

10% 
7% 
I"' 

7"' 
4*% 


I 
I 

10 

10 

10 

St 


I    7Jd. 
I    10% 

■     *\ 


K. 

5 
St 

8% 

Co 

10 

6%  1 

10 

i'\   ' 

100 

5-0 

i66 

5 

St 

li 

10 

(■  - 

St. 

<('., 

s 

9% 

5 

f% 

Electricity  Supply — coni. 

St.  James'  &  Pall  Mall  Ord %  . . 

Do.  do.  Pref 

Do;  do.  Debs 

Urban  Elec.  SuDp  4}%  Do.  St     

Waste  Heat  &  Gas  Elec.  Gen.  Stations.. 
Westminster  E.S.  Corp.  Ord 

Do.     4i%  Cum.  Pref 

Electric  Railways  &  Tramways. 

British  Elec.  Traction  5%  De'os 

Do.     6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord.  .. 

Do.        do.        Assented  Def.  Ord.  • . 

Do.    4i%  Pref 

Do.     4%  Deb.  St 

City  &  S.  London  Deb 

Do.     Pref.  1896    

London  Electric  Ry.  Ord 

Do.    4%  Pref 

Do.     4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do.     3t%Pref 

Do.    3i%  Convertible  Pref 

Do.    3i%  A  Debs 

Do.     3i%  Debs 

Metropolitan  Dist  Ry.  Ord 

Do.    4%  Prior  Lien    

Do.    41%  First  Pref 

Do.    6%  Perp.  Debs 

Do.     4%  Debs 

Do.    4%  Debs.  (1903-5) 

Do.     4%  Guar.  Stock 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord 

Do.    e%  Pref 

Brit  Aluminium  Ord 

Do.     Prior  Lien  Det)S 

Do.    6%  Pref 

Brit.  In-ulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.Ericssion  Mfg. Cm.6%  Pref 

British  Thomson-Houston  Db 

Brit.  Westinghouse  Pref 

Do.     6%  Prior  Lien  Debs. 

Do.    4%  Mort  Deb.  St 

Callender's Cable,  &c.,Co.  Ord 

Do.    5%Pref. 

Do.      4i%  Debs 

Dick,  Kerr  &  Co.  6%  Pref 

Edison  &  Swan  U.EIec.Lt.A.  £3  pd. . . . 

Do.     4%  Deb 

Elec.  Construction  Ord 

Do.    7%  Cum.  Pref 

Do.  4%  Debs 

General  Electric  Ord 

Do.    6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. . 

Do.      4i%  Cum.  Pref 

Do.     4i%DD 

India  Rubber,  G.  P.  tic.,  Ord 

Do.  Prof 

Do.      4%  Debs 

Telesh.  Con.  &  Main.  Co 

Do.     4%  Debs i 

Vickers  Ord 

Do.     5%  Pref 

Do.     1st  Debs 

Dr.      4i%2ndDebs 

Willans  &  Robit.son  B.  Cum.  Pref 

Do.     1st  Mt.  Deb.  St 

Telegraphs. 

Anglo  American  b%  Pref.  Ord 

Do.     Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 

Eastern  Tel.  Co.  Ord 

Do.    3J%  Pref 

Do.    4%  Debs 

Etstern  Extension  Tel.  Co..  4%  Debs.. . 

Do.    Ord 

Gt.  Northern  Tel.  Co.  with  Coup.  No.  9 

Indo-European    

Marconi's  Wireless  Tel.  Co 

Do.     7%Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

D-).     4%  Deb.  St 

Western  Union  50  yr.  Bds 

Telephones. 

Monte  Video  Telaphn.  Ord  

•Oriental  Telephone  Ord 
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NOXES. 


I.E.E.  Council  Nominations. 

The  notice  lias  just  been  issued  giving  the  nominations  for 

the  new  Council  of  the  Institution  of  Electrical  Engineers, 

these  nominations  being  those  put  forward  by  the  present 

Council.     The  nominations  stand  as  follows  : — • 

President. 
C.  P.  Sparks. 

'Vice-Presidents. 
(Two  vacancies.) 

R.  A.  Chattock.  Dr.  A.  Russell. 

J.  S.  Highfield.  Roger  T.  Smith. 

Honorary  Treasurer. 
J.  E.  Kingsbury. 

Ordinary  Members  of  Council. 
(Two  vacancies.) 

W.  A.  Chamen. 

J.  Christie. 

H.  Dickinson. 

Prof.  T.  Mather,  F.R.S. 

G.  W.  Partridge. 

Associate  Memr-^rs. 
(Three  vacancies.) 

H.  H.  Harrison. 


C.  Bright,  F.E.S.E. 

F.  Gill. 

G.  H.  Nisbett. 
W.  LI.  Preece. 


W.  H.  Patchell. 
H.  F.  Proctor. 
G.  S.  Ram. 
R.  J.  Walhs-Jones. 
W.  B.  Woodhouse. 


F.  W.  Crawler. 


J.  0.  Cullender. 


ASSOCLVTES. 

(Two  vacancies.) 
J.  Devonshire. 


W.  R.  Rawlings. 


J.  Hunter  Gray. 


The  names  printed  in  italics  are  the  nominations  for  the  vacancies 
•which  wiU  occur.  The  hon.  treasurer  retires  annually  and  is  eligible  for 
immediate  re-election. 


It  will  be  seen  that  Mr.  Sparks  retains  the  Presidency  for 
another  year.  Mr.  Chattock  is  nominated  as  a  new  Vice- 
President,  but  Mr.  Highfield  is  put  forward  for  re-election, 
being  already  a  Vice-President  of  the  Institution.  Mr. 
Kixgsbury's  name  appears  for  the  first  time  on  the  balloting 


list  as  Treasurer,  though. he  already  fills  this'position.'as  he  wa.s 
appointed  by  the  Council  last  year  on  the  death  of  Mr.  Ham- 
mond. Of  the  ordinary  members  of  Council,  Mr.  Gill  has 
already  served,  when  he  was  chief  engineer  of  the  National 
Telephone  Co.  New  blood  is  introduced  by  the  nomination  of 
Mr.  Bright,  who  is  well  known  in  the  world  of  submarine 
telegraphy,  of  Mr.  Nisbett,  engineer  and  manager  of  the 
British  Insulated  &  Helsby  Cables  (Ltd.),  and  of  Mr.  Preece, 
the  consulting  engineer.  As  there  are  only  two  vacancies  in 
this  part  of  the  Council  a  ballot  will  be  necessary.  The 
members  nominated  to  represent  the  Associate  Members  are 
Mr.  Crawter,  of  the  Chloride  Co.,  Mr.  Harrison,  of  the 
Automatic  Telephone  Manufacturing  Co.,  and  Mr.  Rawlings, 
the  managing  director  of  Messrs.  Rawlings  Bros.  To  fill  the 
two  vacancies  for  representatives  of  Associates,  the  Council 
have  nominated  Mr.  Callender,  assistant  manager  of  Cal- 
ender's Cable  and  Construction  Co.,  and  Mr.  Devonshire,  the 
managing  director  of  the  London  and  Suburban  Traction  Co. 
Last  year  we  pointed  out  that  there  had  been  a  tendency  in 
recent  years  for  members  to  favour  electricity  supply  engineers 
unduly,  and  that  in  order  to  secure  balance  there  should  be  a 
larger  number  of  representatives  of  manufacturing  interests. 
From  the  list  now  presented  it  will  be  seen  that  this  defect  is 
being  rectified.  Whether  the  outside  membership  at  the 
present  time  of  stress  will  feel  that  they  have  time  to  put 
forward  further  candidates  remains  to  be  seen,  but  in  any  case 
we  think  that  a  representative  Council  should  be  obtainable 
from  the  nominations  that  have  been  proposed. 


The  Metropolitan  Company. 

The  general  meeting  of  the  Metropolitan  Electric  Supply 
Co.  last  week  was  unusual  in  that  it  resulted  in  the  appoint- 
ment of  a  Committee  of  Investigation.  Durmg  the  past  year 
some  of  the  directors  have  resigned,  and  some  of  the  share- 
holders have  felt  that  the  recent  progress  of  the  Company 
has  been  unsatisfactory,  even  when  the  efiect  of  the  war  has 
been  taken  into  account.  Merely  from  the  report  of  the 
proceedings  it  is  difficult  to  form  an  opinion  on  such  a  subject, 
and  we  should  not  care  to  express  any  vieA.s  on  the  rights  and 
wrongs  of  the  case  without  having  much  more  information 
at  our  disposal.  We  should,  however,  like  to  emphasise  the 
soundness  of  some  of  the  views  put  forward  by  Mr.  Philip 
TucKETT,  one  of  the  directors  who  has  retired.  Mr.  Tuckett 
pointed  out  at  the  meeting  that  if  IJd.  per  unit  is  an  average 
cost,  then  it  does  not  follow  that  a  price  of  less  than  Ud.  per 
unit  is  unprofitable  for  a  power  load.  It  is  very  unfortimate 
that  this  fact  is  often  not  understood  by  the  layman.  The 
confusion  probably  arises  from  the  fact  that  in  a  generating 
station  electrical  energy  for  all  classes  of  load  is  generated  at 
the  same  time.  Yet  if  two  stations  were  erected  side  by  side, 
and  one  was  supplying  a  load  having  a  load-factor  of  100  per 
cent.,  and  the  other  a  load  with  a  load  factor  of  15  per  cent., 
it  could  be  very  clearly  demonstrated  that  the  cost  per  unit  in 


896 


THE  ELECTRICIAN,  MARCH  31,  1916. 


the  first  case  would  be  very  much  lower  than  the  cost  per  unit 
in  the  second,  other  things  being  equal.  Therefore,  the  energy 
supplied  to  a  consumer  with  a  higher  load  factor  can  be  sold 
at  a  lower  rate  than  that  supplied  to  a  consumer  with  a  lower 
load  factor.  This  argument  is  not  invalidated  when  the  two 
stations  are  combined  into  a  single  station  supplying  a  mixed 
load.  It  follows,  therefore,  that  a  power  load  having  good 
load  factor  may  be  very  profitably  supplied  at  a  price  con- 
siderably less  than  l|d.  per  unit,  whereas  a  lighting  load 
might  show  a  loss  when  charged  at,  say,  2d.  per  unit.  These 
facts  are  familiar  enough  to  the  electrical  engineer,  but  to  the 
layman  they  present  a  difficulty,  and  will  continue  to  do  so 
unless  he  is  prepared  to  rely  upon  technical  opinion  for  his 
guidance.  The  extracts  read  at  the  meeting  from  reports  to 
the  Board  are  entirely  at  variance  with  present-day  experience, 
and  we  must  confess  that  we  have  perused  them  with  astonish- 
ment. The  supply  of  electricity  is  essentially  a  competitive 
business  in  that  there  are  other  means  of  supplying  power,  heat 
and  light.  If  a  neighbouring  undertaking  can  afford  to  sell  at 
much  lower  rates,  then  there  is  need  for  reflection  and  inquiry. 
No  raising  of  prices  can  give  permanent  prosperity  if  such 
prices  are  materially  above  what  may  be  described  as  market 
prices.  Lastly,  the  power  load  at  low  prices — far  from  being 
harmful- has  been  the  salvation  of  electricity  supply. 
In  our  opinion,  any  policy  which  assumes  the  unimportance 
of  the  power  load  and  disregards  the  fundamental  principles 
underlying  tariffs  as  dependent  on  power  factor  and  diversity 
factor  can  only  end  in  disaster. 


The  Royal  Society  and  Scientific  Co-operation. 

Fkom  a  note  which  appears  elsewhere  it  will  be  seen  that 
the  Royal  Society  has  asked  a  number  of  scientific  societies 
to  join  them  in  forming  a  conjoint  board  for  the  purpose  of 
organising  scientific  effort  in  this  country.     In  a  matter  of 
this  kind  it  is  no  doubt  an  advantage  to  have  joint  action 
which  shall  be  widely  representative;  but  if  we  may  judge  by 
the  published  list  of  societies  sending  delegates  to  the  con- 
ference which  was  held  last  week,  we  fear  that  the  basis  so  far 
adopted  is  rather  too  wide  to  prove  effective.     We  think  that 
in   this  connection   a  distinction  should  be  drawn  between 
abstract  s(;ience  on  the  one  hand  and  applied  science  on  the 
other.     From  the  point  of  view  of  education  and  scientific 
work,  abstract  science  may  be  the  more  important ;  but  it  is 
well  known  that  the  pure  scientist  is  apt  to  look  upoii  the 
a])plication   of   scien(;e  as  l)eing  of  small  importance,  whereas 
for  the  future  of  this   country  applied  science  is  actually  of 
supreme  importance.    With  these  divergent  views,  it  seems  to  us 
that  a  conference  is  not  likely  to  work  in  harmony  or  to  produce 
very   useful    results   when    it    includes   such   purely   scientific 
snricties  as   the   Royal   Anthropological   Society,   the   Royal 
Astronomical   Society,   tlie   Royal   (Jeographical   Society,   the 
(Jeologi*  ill   Society   and   the   London    Mathematical   Society, 
together    with    such    technical    societies    as    the   Institution 
of  Civil  Kngineers,  the  Institution   of  Electrical  Engineers, 
and   the   Institution   of   ^lechanical   Engineers.     We   suggest 
that  it  would  be  better  to  liave  two  distinct  conferences,  one 
for  ])ur«<  scicnre  and  t.he  other  for  applied  science,  delegates  to 
both  conferences   being   sent   by    those  societies  which  deal 
with  both  pure  and  n])plied  .science.     Moreover,  we  think  that 
.such  societies  ns  the  Iron  and  Steel  Institute,  the  Institute  of 
Metuis.  the    In.stitution    <tf    Mining    and   Metallurgy   and    the 
Faraday  Society  should  als(»  be  u-pre.sented ;   and  it  lias  been 
Htftted  in  tlie  papers  that  there  is  no  representative  of  agri- 
cultiiral  scienre.  which  .seems  a  mistake.     It  may  be.  however, 
that  the  li.st  published  in  the  daily  Pre8.s  is  not  complete.     Ry 
.splitting  up  the  conference  into  two  sections,  ns  we  suggest,  it 
Appears  to  its  that  the  stronuest  and  most  useful  effects  would 
bp  produced. 


The  Postmaster-Generals  Report. 

The  annual  rejiort  of  the  Postmaster-Gexeral,  of  which 
we  give  some  account  in  another  column,  very  naturally  deals 
largely  with  the  effect  of  the  war  upon  the  telegraph  and  tele- 
phone services  in  this  country.  At  a  time  when  there  is  a 
dearth  of  trained  staff,  the  telephone  has  been  found  to  be  a 
very  useful  accessory  to  the  telegraph,  and  is  now  used  as  a 
substitute  at  7,350  sub-offices.  The  work  of  delivering 
telegrams  has  also  been  facilitated  by  the  use  of  the  telephone. 
The  chief  progress  made  in  telegraph  work  during  the  year 
seems  to  have  been  the  increasing  use  of  high-speed  printing 
telegraph  rtiachines,  the  extension  of  Baudot  working  and  the 
increased  use  of  Wheatstone  tape  machines.  There  has  also 
been  an  increased  use  of  phantom  telegraph  circuits  superim- 
posed on  telephone  trunk  and  junction  circuits.  In  regard  to 
telephones,  the  war  has  had  a  marked  effect  on  development, 
new  orders  having  fallen  off  to  the  extent  of  about  27  per  cent., 
whilst  the  number  of  subscribers  giving  up  the  telephone  has 
increased.  Local  telephone  traffic  has  also  declined  by  some 
7  per  cent.  On  the  other  hand,  there  has  been  a  considerable 
extension  of  the  telephone  system.  The  number  -of  new 
exchanges  opened  in  localities  not  previously  served  tele- 
phonically  w^as  232  during  the  year  1914-15,  as  compared  with 
184  in  the  previous  year.  Public  call  offices  to  the  extent  of 
2,136  were  opened,  and  the  number  of  exchanges  connected 
directly  with  the  general  trunk  system  was  increased  by  76. 
The  number  of  additional  trunk  circuits  completed  was  507. 
involving  an  addition  of  40,727  miles  of  wire.  It  appears  that 
there  are  now  seven  automatic  telephone  exchanges  at  work, 
which  are  giving  satisfactory  service,  and  similar  exchanges 
are  being  installed  at  Blackburn,  Dudley,  Grimsby,  Leeds. 
Paisley  and  Portsmouth.  It  may  be  concluded  that  con- 
siderable progress  has  been  made  under  disadvantageous 
circumstances,  and  that  when  peace  comes  once  more  the 
working  of  these  exchanges  should  enable  a  settled  policy  to  be 
adopted  in  regard  to  automatic  working. 


■  ■   ^ 


Resistance  of  Sandstone. — Erratum. — Paragraph  at  foot 
of  page  875  should  read  :  "'  A  glass  tank  32  cm.  long  having 
a  copper  plate  28  cm.  square  at  each  end,  was  filled  with 
sandstone  earth  taken  from  the  trench,  the  cross-section  of 
the  sandstone  being  equal  in  area  to  one  of  the  copper 
plates." 

Canada's  Coal.— The  "  Colliery  Guardian  "'  states  that  the 
product  ion  of  loal  in  Canada  does  not  nearly  supply  her 
denrands.  and  that  the  per  capita  consumption  has  almost 
doubled  in  the  last  10  years.  In  1910  this  latter  was  2-869 
tons,  and  the  coal  con.sumed  was  20,678,199  tons,  of  which 
10,438,123  were  imported. 

Voluntary  Help  for  Munitions. — Tlxere  is  at  the  ]nesent 
time  a  need  for  vt)luntecrs  to  superintend  the  transfer  of  marks 
on  shell  bar.  The  work  can  be  easily  carried  out,  and  does  ^ 
not  require  technical  knowledge.  Moreover,  it  doe.s  not  neces- 
sarily take  up  much  time,  and  can  be  arranged  to  suit  the  con- 
venience of  those  who  undertake  it.  Readers  who  are  wiUii 
to  assist  in  this  way  in  the  London  area  should  communicat 
with  us.  when  we  shall  have  pleasure  in  forwarding  the  name 
to  the  proper  quarter. 

Resistance  of  Networks  of  Conductors.— In  the  current 
is.suo  of  •  Wireless  World."  Prof.  J.  A.  Fleming.  F.R.S.,  deals 
with  the  problem  of  findmg  the  resistance  of  a  cube  fonned  of 
wires  between  the  diagonal  comers.  He  shows  in  tins  cM* 
that  l>y  applying  the  ordinary  rules  for  networks  and  writing 
out  the  equations  the  result  is  quickly  obtained  in  detennmant 
form.     There  is  no  doubt  that  it  is  a  matter  of  some  importance 
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to  be  able  to  use  mesh  equations  readily,  and  the  chief  con- 
fusion seems  to  arise  from  the  signs.  In  the  article  in  question 
the  student  will  find  several  worked-out  examples,  and  these 
should  be  helpful  to  those  who  have  difficulties  with  such 
problems. 

Locomotive  Weights. — The  "  Electric  Journal  "  refers  to 
this  question  and  states  there  are  two  types  of  locomotives, 
viz.,  one  with  all  the  locomotive  weight  on  the  driving,  the  other 
with  a  portion  of  the  weight  carried  on  bogie  trucks.  Switching 
of  freight  services  require  a  locomotive  capable  of  working  near 
the  slipping  point  of  the  wheels  without  exceeding  the  overload 
capacity  of  the  electrical  equipment.  The  minimum  weight 
of  locomotive  may  be  determined  from  the  weight  of  trailing 
load,  average  car  speed,  and  other  factors,  including  adhesion. 
The  first  step  is  to  find  the  total  draw-bar  pull  under  the  worst 
conditions. 

Corps  of  Royal  Engineers  (Wireless  Section) . — We  under- 
stand more  officers  are  required  for  the  above  branch  of  the 
sei'vice.  Candidates  should  forward  their  applications  to 
Major  A.  Handley,  E.E.,  O.C.  Wireless  Training  Centre,  St. 
Martin 's-gate,  Worcester.  It  is  essential  that  candidates 
should  have  a  thorough  knowledge  of  the  theory  and  practice 
of  wireless  telegraphy ;  and  in  sending  their  applications 
candidates  should  state  fully  their  training  and  experience,  and 
whether  they  have  had  any  previous  military  service.  The 
term  of  service  will  be  for  the  period  of  the  war,  and  successful 
candidates  will  be  required  to  serve  at  home  or  abroad. 

The  Personal  Equation. — In  a  recent  issue  of  the  "  Proceed- 
ings "  of  the  National  Academy  of  Sciences  there  is  a  Paper  on 
"  Personal  Equation  and  Steadiness  of  Judgment  in  the 
Estimation  of  the  Number  of  Objects  in  Moderately  Large 
Samples,"  by  J.  Arthur  Harris.  The  experiments  com- 
prised 15,000  estimates  by  three  observers,  and  extended  over 
two  years.  Observations  were  made  of  the  personal  equation 
and  steadiness  of  judgment.  Regarding  the  former,  it  seems 
to  be  remarkably  little  influenced  by  experience.  Steadiness 
of  judgment,  on  the  other  hand,  is  unmistakably  influenced 
by  previous  experience.  Apparently  the  "  scatter  "  of  the 
individual  estimates  about  their  mean  value  becomes  less  as 
time  goes  on. 

Natural  Gas. — In  a  Paper  read  before  the  Society  of  Petro- 
leum Technologists,  Dr.  J.  A.  L.  Henderson  classed  these  gases 
as  follows  :  (a)  Those  associated  with  coal  deposits,  (b)  those 
associated  with  bituminous  shales,  and  (c)  the  hydro-carbon 
gases  associated  with  volcanic  regions.  He  considered  it 
strange  that  nothing  was  done  to  save  some  of  the  gas  given 
off  in  our  coalfields,  which  amounts  to  many  tens  of  millions 
of  cubic  feet  a  dav  in  Great  Britain.  The  Chinese  are  said  to 
have  used  this  fuel  on  a  large  scale  2,000  years  ago.  During 
the  last  35  years  development  has  taken  place  in  America, 
Hungary,  Roumania  and  Russia.  In  1913  natural  gas  held 
sixth  place  amongst  mineral  products  in  the  United  States. 
Natural  gas  is  an  ideal  fuel  for  industrial  and  domestic  pur- 
poses, and  possesses  twice  the  heating  power  of  ordinary  gas. 

Heat  Losses  from  Electric  Steel  Furnaces. — Messrs.  W.  H. 
Wills  and  A.  H.  Schuyler,  in  a  Paper  read  before  the  American 
Electrochemical  Society,  investigated  the  heat  losses  due  to 
gases  issuing  from  charging  doors  and  tap  holes,  and  also  the 
losses  due  to  conduction.  With  a  furnace  taking  300  kw.,  and 
working  at  a  temperature  of  750°C.,  the  loss  was  44  kw.  from 
the  doors  or  openings.  From  observations  made  of  the  heat 
carried  away  from  the  electrodes  by  cooling  water  and  con- 
duction through  the  electrodes  the  losses  from  this  course  were 
determined,  and  amounted  to  from  6  to  7-5  per  cent.,  with 
inputs  varying  from  200  kw.  to  300  kw.  By  suitable  closing 
devices  the  door  and  tap  hole  losses  can  be  reduced,  but  the 
loss  from  electrodes  cannot  be  reduced  so  long  as  graphite  is 
used  for  this  purpose. 

Chisels.^Mr.  H.  Fowler,  in  a  Paper  before  the  Institution 
of  Mechanical  Engineers,  states  that  the  three  implements  of 
the  hand  worker,  viz.,  the  chisel,  the  file  and  the  hammer  have 


been  neglected.  The  chisel  has  not  received  the  attention  its 
importance  warrants.  There  appears  to  be  no  method  of 
systematically  testing  chisels,  other  than  the  hardness  test  of 
Brinell.  A  standard  method  of  treatment  was  employed  by 
the  author,  the  chisels  were  quenched  to  a  depth  of  ^  in.  to 
I  in.  in  water,  then  immersed  and  cooled  off  in  linseed  oil. 
The  oil  tank  was  cooled  by  a  cold  water  tank.  After  this 
treatment  the  chisels  have  a  dead  hard  point  and  a  tough  shaft. 
They  are  then  tempered  on  the  point  ""  Vjit  down."  This  is 
done  by  immersing  them  in  another  oil  bath  at  about  215^0. 
They  are  removed  at  inten^als  and  tested  with  a  file  and  cooled 
ofi  in  sawdust.  Foremen  and  others  confirm  the  opinion  that 
this  is  an  improvement. 

Electric  Winding  in  Australia.— Mr.  J.  F.  Dent,  in  a 
Paper  read  before  the  Electrical  Association  of  Australia, 
describes  two  electric  winders  in  use  in  New  South  Wales. 
One  at  the  Abermain  Colliery  is  connected  through  gearing 
to  a  105  H.p.  direct-current  2.50-volt  motor,  and  is  used  to  draw 
coal  from  the  bottom  to  the  top  seam.  Only  single-deck 
cages  holding  one  skip  are  used;  and  the  control  is  by  a  rever- 
sible controller.  The  other  winder,  at  Richmond  Main,  is 
direct  coupled  to  an  800-volt  800  to  1,850  b.h. p.  direct-coupled 
motor,  and  is  fitted  with  over-speed  and  over- winding  gear, 
also  compressed  air  brakes.  The  control  is  Siemens-llgner, 
a  flywheel  converter  set  being  installed.  This  set  consist-s  o£ 
an  alternating-current  3,300-volt  motor,  driving  a  direct- 
current  800-volt  720  kw.  generator  to  supply  current  to  the- 
winding  motc/r.  A  flywheel  which  can  be  put  in  and  out  of 
gear  is  used,  and  the  winder  works  on  the  Ward-Leonard 
system  on  light  loads.  Double-decked  cages  holding  four 
skips  are  used. 

Atmospheric  Electrical  Variations  at  Sunrise  and  Sunset. 

— Among  the  Papers  read  recently  before  the  Royal  Society 
there  was  a  Paper  on  the  above  subject  by  Mr.  E.  H. 
Nichols.  Observations  were  made  for  a  period  of  15  minutes 
before  and  15  minutes  after  both  sunrise  and  sunset,  using  the 
Wilson  compensating  gold-leaf  electroscope  for  conductivity 
and  earth-air  current,  and  two  Ebert  electrometers  for  measur- 
ing the  positive  and  negative  electric  charges.  The  results 
show  a  decided  uniform  decrease  in  the  value  of  the  electrical 
quantities  throughout  the  sunset  period,  but  the  solar  effect  at 
sunrise  is  not  at  all  pronoimced.  The  potential  curves  for 
Kew  Observatory  were  analysed  for  the  years  1912  and  1914 
for  the  30-minute  period  at  sunrise  and  sunset,  and  monthly 
means  obtained  for  5-minute  intervals,  these  being  corrected 
for  diurnal  variation.  There  is  a  general  increase  in  the 
potential  at  both  sunrise  and  sunset,  being  more  noticeable  in 
the  winter  months,  but  there  is  no  evidence  of  any  sudden 
change.  It  is  possible  that  thj  electrical  variations  observed 
may  be  of  assistance  in  elucidating  the  problems  of  wireless 
transmission. 

Alternating  Stress  Tests.^In  a  Paper  read  recently  before 
the  Royal  Society  Mr.  W.  Mason  gave  the  result  of  tests  on 
speed  effect  and  recovery  in  slow-speed  alternating  stress 
tests.  Repeated  cycles  of  equal  direct  and  reverse  torque 
were  applied  to  mild  steel  specimens  of  tubular  form,  and 
systematic  measurements  made  of  the  range  of  the  correspond- 
ing torsional  strains.  The  speed  of  application  of  the  cycles 
was  varied  between  2  and  200  per  minute.  After  a  consider- 
able number  of  cycles  at  2  per  minute,  the  range  of  non- 
elastic  strain  was  reduced  about  50  per  cent,  on  change  of  speed 
to  200  per  minute,  the  range  of  torque  being  unaltered. 
Similarly,  if  a  specimen  had  endured  a  considerable  number  of 
cycles  at  200  per  minute,  the  range  of  non-elastic  strain  was 
immediately  increased  by  50  to  75  per  cent,  at  change  of  speed 
to  2  per  minute.  If  the  latter  speed  was  maintained,  the  aug- 
mented range  of  strain  decreased  quickly  at  first,  then  more  and 
more  slowly.  This  recovery  is  compared  with  the  reduction 
of  range  of  strain  due  to  a  period  of  rest.  The  author  attempts 
to  account  for  these  variations  of  strain  on  the  hypothesis  of 
alternate  production  and  hardening  of  "  mobile  material  "  in. 
the  steel. 
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Application  of  Electric  Power  to  Mining. — In  a  Paper  on 
"  The  Application  of  Electric  Power  to  Mining  Work  in  tlie 
Witwatersrand  Area,  South  Africa,"  Mr.  J.  Norman  Bulkley 
states  that  the  total  steam  turbine  capacity  installed  in  the 
Brakpan,  Simmer  Pan,  Kosherville  and  Vereeniging  stations 
is"  204,200  kw.  These  are  suppUed  by  the  Victoria  Falls  and 
Transvaal  Power  Co..  and  its  subsidiary  the  Rand  Mines 
Power  Supply  Co.  The  Randfontein,  East  Rand  Proprietary 
and  Kleinfontein  Group  all  supply  their  own  power,  amount- 
ing to  about  52,000  kw.  With  regard  to  pumping,  for- 
tunately most  of  the  Witwatersrand  mines  are  comparatively 
dry,  10,000  gallons  per  hour  units  in  duplicate  generally  being 
sufficient  to  handle  all  the  water.  The  East  Rand  Pro- 
prietary Mines,  however,  require  pumps  of  60,000  gallons 
per  hour  capacity.  Most  of  the  pumps  are  electrically  driven, 
and  the  motor  drives  generally  through  belting  to  the  pump, 
as  it  is  found  this  lowers  the  maintenance  costs.  Step-down 
transformers  are  used  where  the  voltage  is  high,  the  high- 
tension  cables  being  taken  down  the  shaft.  Owing  to  the  lower 
prime  costs,  several  centrifugal  pumping  plants  working  on 
high  heads  have  been  installed,  one  at  the  Durban  Roodepoort 
Deep  Gold  Mining  Co.  having  a  head  of  2,490  ft.,  and  each 
pump  being  fitted  with  a  550  h.p.  motor. 

^  Scientific  Co-operation. — A  conference  has  been  convened 
by  the  Royal  Society  to  consider  the  desirability  of  establishing 
a  Conjoint  Board  of  Scientific  Societies  to  organise  scientific 
effort  in  this  country.  A  meeting  was  held  last  week,  when 
delegates  from  the  following  societies  attended  to  confer  with 
the  President  and  Council  of  the  Royal  Society  : — 

Royal  Society  of  Edinburgh,  Royal  Society  of  Arts,  Royal  Anthro- 
pological Institute,  Royal  Astronomical  Society,  Royal  College  of 
Physicians,  Royal  College  of  Surgeons,  Royal  Geographical  Society, 
Royal  Institution,  Institution  of  Civil  Engineers,  Institution  of  Elec- 
trical Engineers,  Institution  of  Mechanical  Engineers,  Institution  of 
Mining  Engineers,  Institution  of  Naval  Architects,"lnstitute  of  Chemistry-, 
Society  of  Chemical  Industry,  British  Association,  Chemical  Society, 
Geological  Society,  Linncan  Societ>',  London  Mathematical  Society, 
Physical  Society,  Physiological  Society,  Zoological  Society. 

The  following  resolution  was  passed  unanimously  : — 

This  meeting  considers  that  it  is  desirable  to  establish  a  Conjoint 
Bf)ard  of  Sci<'ntific  Societies  for  the  purpose  of  : — 

J.  I'romoting  the  co-operation  of  those  interested  in  pure  or  applied 
science  ; 

2.  Supplying  a  means  by  which  tlie  scientific  opinion  of  the  countrj' 
may,  on  matters  relating  to  science,  industrj'  and  education,  find  effec- 
tive expression  ; 

:}.  Taking  such  action  as  may  be  necessary  to  promote  the  application 
of  science  to  our  industries  and  to  the  .service  of  the  nation  ; 

4.  Discussing  scientific  questions  in  which  international  co-operation 
seems  advisable. 

It  is  announced  that  a  committee  was  appointed  to  draft  a  scheme  for 
giving  effect  to  the  resolution  and  to  report  tliereon  to  a  future  meeting. 

f  Optical  Appliances  in  Warfare.  .Mr.  ('.  U.  Darling,  in 
the  "  Journal  "  of  the  Society  of  Arts,  has  a  Paper  dealing 
with  field  glasses  and  telescopes,  searchlights,  ])oriscopes  and 
range  lijulers.  In  addition,  signalling  lamps  and  heliographs 
come  in  for  consideration. 

Referring  to  tlie  Zeiss  prismatic  binoculars,  it  is  pointed  out  that 
in  flic  ordinary  (Jalilacn  te'escope  the  field  of  view  and  magniucatifm  is 
small,  and  cross  wires  cannot  be  introduced,  since  tlie  image  produced 
is  r.  virtual  one.  In  the  prismatic  iy\>c  the  long  focus  object  glass  can 
be  used  in  a  short  focus  body,  consequently  the  magnification,  whicli 
depends  on  the  ratio  of  the  fo(  al  lengths  of  ol)ject  glass  and  eyepiece,  is 
innrea.sed.  A  real  imngci  of  tlie  object  is  formed,  and  greater  sfereo- 
sco]»i<>  power  is  obtained.  When  telescojies  are  used  as  gun  sights,  a 
sighting  wire  is  ])lace(l  in  tlie  focal  plane  of  the  object  gla.ss,  and  when 
the  image  coincides  with  the  mark,  the  aim  is  eorrt>et. 

Thi.s  method  of  sighting  is  preferable  to  tliat  in  which  a  back  and  fore 
Bight  is  used,  as  in  that  ca.>;e  the  eye  cannot  l)c  focussed  on  all  three  at 
once.  Similnr  sights  can  be  aiqilied  to  rifles.  At  night  the  lines  or 
poinl<T  an<  illumined  by  a  small  electric  lamp.  I'or  scan  blight  work 
♦  he  Mangin  rellector  is  described,  also  methods  of  producing  diverging 
lM<anis.  In  this  connection  the  following  holds  good:  The  diameter 
of  till"  illuminated  nrea  is  proportional  to  the  diameter  of  the  crater: 
it  \»  inde])endent  of  the  area  of  the  mirror,  but  inversely  proportional 
to  th(>  focal  length  of  the  mirror.  The  intensity  of  illumination  varies 
din-ctly  with  the  area  of  the  mirror,  and  is  inversely  as  the  square  of  the 
distnnee.  I'.anirefinders  an>  (liscusoed.  and  fh<-  ai  curacy  of  the  l»,arr  A: 
Stroud  rauL'elinder  is  stated  to  be  2-5  per  cent,  at  o.lMM)  \'ds.  Dr.  (;ia7e. 
brook,  in  the  dist  ussion  which  followed,  nferred  to  a  pamphlet  published 
by  Mr.  ("heshin\  of  the  Mini.Mr^-  of  Munitions,  which  gave  much  informa- 
tion on  these  questions.  Mr.  ('hevhire  mi-ntioned  that  the  Ilarr  &  Stroud 
rangelinder  was  superior  to  anytluMg  produced  on  the  Continent. 


OBITUARY. 


F.  W.  Lacey.— The  death  of  Mr.  F.  W.  Lacey,  :^L Inst. C.E.,  borough 
engineer  of  Bournemouth,  occurred  on  Friday  last.  Among  the 
public  works  and  improvements  for  which  he  was  responsible  was 
the  construction  of  the  permanent  way  of  the  local  electric  tram- 
ways.    Mr.  Lacey  was  60  years  of  age. 

John  Llewellyx. — The  death  is  annoimced  of  'Mr.  John  Llewell^k-n, 
assistant  electrical  overseer  at  Birkenhead  Dockyard  for  the  past  10 
years. 

Trevor  Duesbtjry. — We  regret  to  record  the  death  of  Mr.  Trevor 
Duesbur}^  formerly  borough  electrical  engineer  of  Sutton  Coldfield. 
He  joined  H.]\I.  Forces  and  went  to  France  in  October,  but  his  health 
broke  down,  and  he  died  at  the  \\'hamcUiIe  Military  Hospital, 
ShefTield,  on  March  3. 


PERSONAL. 


Royal  Engineers  (T.F.) — The  followmg  appointments  have 
been  made  : — 

London  Electrical  Engineers  :  F.  C.  Raphael  (from  Anti-Aircraft 
Corps,  R.N.  Air  Service),  Lance-Corp.  C.  W.  Salt,  Spr.  E.  H.  Duck- 
worth and  Spr.  F.  Harris  to  be  Second  Lieutenants  (on  probation). 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  March  31st  (to-day). 

Royal  iNSTrruxiox. 
5.30  p.m.     At  Albemarle-street,  W.     Discourse  by  Prof.  A.  Fowler, 
F.R.S.,  on  "  Spectroscopy." 
SATURDAY,  April  1st. 

Royal  IxsxrruTioK. 
3  p.m.     At  Albemarle-street,  W.     Lecture  by  Sir  J.  J.  Thomson. 
RR.S.  on  "  Radiations  from  Atoms  and  Electrons."     (Lecture 
IV.) 
MONDAY,  AprU  3rd. 

Western  Section,  Instottion  of  Electrical  Engineers. 
5.30  p.m.     At  Merchant  Venturers'  College,  Bristol.     Paper  on  the 
"  Hire  and  Maintenance  of    Continuous-current  Motors,"  by 
Mr.  H.  Joseph. 

TUESDAY,  AprU  4tli. 

Association  of  Supervising  Elbctricl\ns. 
8p.m.     At  St.  Bride  Institute,  Bride-lane,  E.C.     Paper  on  "  A.C. 
Motors,"  by  Mr.  H.  C.  E.  Jacoby. 
Mvnchester  Section.  Institution  of  Electrical  Engineers. 
7 p.m.     At  the  Engineers'  Club,  Manchester.     Paper  on  '"Recent 
Researches  on  X-Rays,"  by  Sir  E.  Rutherford,  F.R.S. 
Rontgen  Society. 
8.15  p.m.     At    the    Institution    of    Electrical    Engineers.    Victoria 
Embanlcment,  W.C.     The  following  Papers  will  be  read  :    *'  A 
Chronograph  Constructed  to  Work  with  the  Electroscope.'"  by 
Mr.  P.  J.  Neate  ;    "  The  Enclosed  Tuncsten  Arc  as  a  Source  of 
ritra-Violct    Light."    by   Mr.    B.    H.    Moqdiy   and   Mr.   S.    R. 
Mullard  :    "  Experiments  with  a  Coolidge  Tube,  "  by  Mr.   E. 
Schall,  B.Sc.  ;    "  A  New  Modification  of  the  lonisation  Method   ' 
of  Measuring  X-Rays."  by  Mr.  H.  E.  Donuithorne.     Exhibition 
of  Plates  showing  "  Ex]ieriments  with  the  Coolidge  Tube  in 
Radiography,"  conducted  by  members  of  the  staff  in  the  radio- 
graphic department  at  the  Cancer  Hospital 
THURSDAY,  April  6th 

Faraday  Society. 
8  p.m.     At  the  Royal  Societv  of  Arts.  Adelphi,  W.C.     Lecture  on 
"  The  Making  of  a  Big  Cun.  "  by  Dr.  W.  Rosenhain,  F.R.S.,  illus- 
trated by  cinematograph  films. 

FRIDAY,  AprU  7th. 

Royal  Instititton. 
3  p.m.     At  Albemarle-street.  W.     Lecture  by  Sir  J.  .T.  Thomson, 
P.R.S.,  on  "  Radiations  from  Atoms  and  Electrons."  (Lecture  V.) 


ENGINEERINQ  INSTITUTIONS    VOLUNTEER  TRAINING  CORPS. 
Oflicer  (^omnianding-  Lieut. -Col.  C.  B.  Clay,  V.D. 
Orders  for  week  comniening  April  3rd.  191t» : 

Drills  :  G.25  to  7.2r> :    1.25  to  S.2.')  p.m. 
^loni'ay,  April  ord. — Sections  1   and  2,  Technical ;    SectiooB  .1  and  4, 

Squad  and  I'latoon.     Signalling  Cl.iss  and  Rccniits. 
Tuesday.  A]iril  4th. ^ — School  of  Arms.  0  to  7  p.m. 

Thursday.  April  (ith. — Shooting  for  Sections  I  and  2  and  Signalling  CJMd. 
Friday.  April  7th.-    Sections  3  and  4.  Technical :  Sections  1  and  2.  S<ju«d 

and  Platoon.     Sign.alling  Cla.ss  and  Recruit*. 
Satunlay,  April  Sth.  -Uniform  Parade  at  2.45  p.m. 

Sections  for  Technical,   Parade  at   Headquarters,  Iwondon   Kli-itriciil 
F^ngineers.  45,  RegiMicy-strect,  S.W. 
Sections  for  Shootin  j.  ]iarade  at  Miniature  Rangfs. 
I'nless  otherwise  ordered,  all  parades  ni  ("hestor  House. 
Memlx-rs  who  have  not  yet  V>een  ii  :  for  uniforms  must  call  oii 

Samuel  Bros.,  Lud^ato-hill,  as  soon  a^  ,         ;   c. 
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MAGNETOS  FOR  ELECTRIC  IGNITION.* 

BY  H.  AEMAGNAT. 

(Concluded  from  p.  868.) 

Summary. ^MtGv  dealing  with  the  history  and  development  of  the 
magneto,  the  author  considers  the  general  theory  underlying  its  action. 
This,,is  developed  in  detail,  equations  bemg  given  embodying  the  theory, 
and  illustrated  graphically. 


Effect  of  the  Moment  of  Closure. — Since  the  ignition  magneto 
always  operates  in  an  intermittent  manner  it  should  be  designed  to 
produce  the  maximum  effect  at  the  moment  of  useful  working — i.e., 
at  the  instant  when  the  break  of  the  primary  produces  the  spark.  To 
this  end  the  closing  of  the  primary  is  a  matter  of  some  importance. 


^Explosion  engines  have  a  very  extended  range  of  speeds,  and  the 
magneto  must  furnish  the  igniting  spark  under  all  conditions  at  the 
proper  moment ;  moreover,  it  must  produce  ignition  when  the 
engine  is  turned  over  by  hand.  These  extreme  conditions  require 
the  current  furnished  by  the  magneto  to  be  sufficiently  intense  at 
starting,  when  the  speed  of  the  engine  is  perhaps  40  turns  a  minute 
and  not  to  be  excessive  when  the  speed  reaches  2,000  revs,  per  rain., 
a  range  of  speeds  having  a  ratio  of  50  to  1. 

The  behaviour  at  very  low  speeds  is  given  approximately  by 
equation  ( 10).     At  very  high  speeds  equation  (5)  may  be  written 

nS 

i,„=~{B-Bc), (12) 

i/ 

Be  being  the  value  of  the  flux  density  at  the  moment  when  the  pri- 
mary is  short-circuited,  and  B  the  value  at  the  moment  considered. 

The  result  to  aim  at  is,  therefore,  that  the  current  at  break  when 
the  speed  is  very  low,  i^  at  mg,  be  sufficient,  and  that  the  value  im,  at 
the  highest  speed  considered,  be  not  excessive.  From  (10)  and  (12) 
.we  obtain  the  equation 

io  _27rTOoL  dB^T^ 

im  R        Br — Be 

from  which  it  is  easily  seen  that  the  greater  the  ratio 

dBrjda 


(14) 


Bi-  — Be 

the  lower  is  the  limit  of  speed  Wq  of  successful  operation. 

The  ratio  ( 14)  indicates  an  important  property  of  the  magneto,  and, 
if  the  limiting  case  is  taken  of  the  ratio  of  maximum  dB/da  to  maxi- 
mum B,  the  characteristic  coefficient  Z  is  obtained,  where  : — 

max.  dB/da 
Z= '— (15) 

We  shall  return  to  this  factor  further  on. 

It  is  not  sufficient,  however,  that  the  maximum  current  attatu  a 
certain  limiting  value  ;  the  further  condition  must  be  satisfied  that 
this  value  be  obtained  for  a  position  of  the  armature  constant  with 
regard  to  the  pole-pieces,  otherwise  it  will  be  necessary  to  vary  the 
position  of  break  for  each  speed  in  order  to  make  it  coincide  with  the 
position  of  maximum  current. 

This  variation  of  position  of  armature  with  regard  to  the  pole- 
pieces  for  maximum  current  would  really  occur  if  the  resistance  of 
the  armature  were  negligible  with  regard  to  mL  at  high  speeds,  for 
the  maximum  current  Iq  ( 10)  occurs  at  the  moment  when  the  rate  of 
change  of  flux  is  a  maximum  and  will  be  90  deg.  in  advance  of  the 
maximum  current  im  at  high  speed  represented  by  the  maximum 
value  of  the  flux  4>.  Between  these  two  limits  it  would  be  necessary 
to  advance  constantly  the  ignition  in  order  to  produce  the  breaking  of 
the  primary  circuit  at  the  right  moment. 

The  limiting  case  given  in  (12)  is  never  realised  in  practice,  and 
fortunately  the  resistance  of  the  primary  is  such  that  the  maximum 
current  is  always  induced  in  the  neighbourhood  of  the  reversal  of 
flux.  Fig.  14  gives  curves  of  current  calculated  by  points,  for  an 
ordinary  magneto,  of  which  the  flux  curve  was  determined  experi- 
mentally. The  currents  have  been  calculated  for  speeds  varying 
from  0-6  to  40  revolutions  per  second  ;  the  coU  being  on  short-circuit 
— i.e.,  imder  normal  working  conditions  before  the  spark — and  with 
the  closure  of  the  primary  occurring  at  the  moment  when  the  flux  is 
a  maximum.  It  is  seen  that  for  a  range  of  speeds  from  1  to  66  the 
primary  current  varies  from  3-2  to  13  amperes  only,  a  ratio  of  1  to  4. 
The  coil  on  which  this  experiment  was  made  had  a  resistance  of  0-57 
ohm  and  a  mean  self-inductance  of  0-012  henrj^ 

To  obtain  the  same  current  at  low  speeds  from  a  sinusoidal  flux 
wave  it  would  be  necessary  to  have  (10), 

W-S^max.  =-49x108, 

whereas  with  the  Siemens  H-armature  the  same  result  is  obtained 
with  a  value  of 

%/Sf5njax.  =  10-4x108 

One  may  say,  therefore,  that  the  employment  of  a  Siemens  armature 
reduces  by  five  times  the  real  power  of  the  magneto. 

*  Translated  and  reproduced  with  slight  abbreviations,  by  kind  per- 
lission  of  the  editor  of  "  La  Revue  Electriquc." 


Fig.  14. — Curbent  Curves  of  ax  Igxitiox  Magneto. 

5„,=  13,700.     5=4-75  cm.2     w=  159  turns.     i?=0-57  ohm. 

L=0012  henry. 

At  very  slow  speeds  the  influence  of  closing  is  practically  nothing, 
the  maximum  current  is  always  produced  when  dB/da  is  a  maximum, 
and  all  that  is  necessary  is  that  the  circuit  be  closed  for  a  sufficient 
time  before  this  point  is  reached ;  it  may  also  be  closed  for  a  con- 
siderable time  beforehand  without  affecting  the  value  of  i. 


Fig.  15. — Curves  showing  the  Relation  between  Current  Intensity 

AND  Maximum  Flux. 

At  high  speeds  this  is  not  the  case,  and  if  one  wishes  to  obtain  the 
greatest  possible  current  at  break  one  must  be  careful  to  close  the 
circuit  at  the  moment  when  the  flux  is  a  maximum.  This  is  well 
shown  in  Fig.  15,  where  the  curves  I.  and  III.  indicate  current  when  the 
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circuit  is  closed  at  positions  of  zero  flux,  while  II.  refers  to  closure 
when  the  flux  is  a  maximum.  These  curves  are  calculated  from 
equation  (5)  for  the  same  case  as  tho.se  of  Fig.  14  for  the  speed  m=20. 

The  current  may  vary  between  these  limits,  and  it  Ls  seen  that  the 
best  result  is  always  obtained  when  the  moment  of  closure  lies  in  the 
region  0  deg.  to  90  deg.  for  the  spark  near  180  deg.,  and  is  the  best 
possible  at  90  deg. 

This  point  being  established,  it  would  seem  that  there  is  no  diffi- 
culty about  fixing  once  for  all  this  point  at  90  deg.  ;  in  reality  prac- 
tical conditions  sometimes  impose  that  the  circuit  remain  closed 
during  more  than  one  turn,  with  the  somewhat  paradoxical  result 
that  the  useful  current  diminishes  as  the  speed  increases.  In  other 
cases,  on  the  contrary,  it  is  desirable  to  reduce  the  period  of  short- 
circuit.  This  results  in  a  reduction  of  the  output.  Finally,  in  mag- 
netos having  a  secondary  winding  the  secondary'  current  has  a  re- 
active influence  sufficient  to  disturb  the  regime  outlined  above ;  it 
generates  sparks  itself  sometimes  before  the  primary  break  takes 
place.  Each  case  must  be  examined  on  its  merits  when  working  out 
any  particular  example. 

Since  the  variation  of  maximum  current  as  a  function  of  the  time 
of  closure  only  occurs  noticeably  at  high  speeds,  it  may  be  thought 
of  small  account,  as  the  current  is  then  nearly  always  more  than 
necessary ;  as  a  matter  of  fact,  however,  it  must  not  be  forgotten 
that  in  spite  of  the  considerable  volume  of  the  magneto  relative  to  its 
output,  it  is  a  machine  in  which  heating  must  be  guarded  against, 
and  although  a  premature  closure  of  the  circuit  can  reduce  the  current 
at  break,  it  has  the  grave  defect  of  greatly  increasing  the  root-mean- 
square  value  of  the  same,  and,  therefore,  of  the  heating. 


^ " 

Frc.  16. — Section  of  H-armaturk  and  Pole-pieces. 

Praclical  Values  of  the  Coefficient  K. — This  coefficient  depends 
entirely  on  the  magnetic  circuit,  and  as  indicated  in  equation  (13) 
it  is  proportional,  in  the  limit,  to  the  ratio  of  the  current  at  very  low, 
to  that  at  very  high,  speeds. 

In  the  case  of  a  sinusoidal  flux  wave  the  value  of  Z  is  1,  one  of  the 
few  ra.sc3  for  which  it  is  possible  to  calculate  this  quantity.  For 
want  of  a  better  way  of  detcrminuig  with  sufficient  accuracy  the 
maximum  value  of  dBjdti  on  magnetos,  it  must  suffice  to  make  use  of 
the  a])j)roximation  funiishcd  by  the  direct  measurement  of  the 
variations  of  flux  A/?  for  angles  aA, 

^__^n,ax,(A_WA.) ^^^^ 

max.  B 

substituting  the  direct  throws  t  (6)  of  the  ballistic  galvanometer, 
proportioiuU  to  variations  A/?,  and  replacing  An  by  2nlp,  where 
jj  -nuinbor  of  observations  made  during  one  revolution.     We  get 

I'^rom  a  great  number  of  measurements  made  on  good  magnetos  of 
dilTcronl  makes  the  coefficient  Z  was  found  to  lie  betwem  the  limits 
4-.')  and  7. 

Various  magnetos  not  differmg  very  greatly  in  tliis  resix-ct,  what 
arc  the  qtiantitios  which  vary  sufficiently  to  cause  such  differences 
in  p(Mf(»rni/iii(i>  as  exist  ?  Small  dilTercnres  in  the  dis|K)8ition  of  the 
various  jxirts  forming  the  magnetic  circuit  can  give  rise  to  consider- 
able variations  in  the  form  of  the  flux  curve.  In  general  the  ))olar 
piecos  /*,  and  Pn  subtend  the  same  anglt-  '  lioes  AA  of  the  arma- 
ture, ii  criual  to  90  deg.  (Fig.  10),  and  ■>  n-gap  />j— />,  is  very 
small,  the  width  d  of  the  shoes  is  practically  eqtial  to  the  si>are  7) 
between  the  edges  of  the  ]K(le-pieces.  It  is  preferable  to  have  a 
small  overlai>  ^^  ^^  rather  than  making  d<.I).  When  the  overlap  is 
small,  alxmt  1  mm.  for  ortlinarv-sized  magneto.'*,  the  ratio  Z  remains 
nearly  eonst.ant  and  the  "  locking  "  of  the  armature  Ix'tween  the 
jKile  pieces  is  HMhieed. 

Oil  flio  other  liaj\d.  when  d  <D.  say.  1  mm.  or  2  mm.,  it  causes  n 
dimple  to  bo  pn>d\iced  in  the  curve  dli/da  (Fig.  17).  and  the  value  of 
Z  is  nMhiccd  to  :i,  at  tlie  jwintJ  of  maximum  flux  :   such  a  magneto 


whilst  giving  qmte  a  good  spark  at  normal  speeds,  is  weak  for  starting 
up.  The  failure  of  a  great  number  of  models  is  due  to  nothing  more 
than  this  fault. 

The  air-gap  p^ — Pi  should  be  reduced  to  the  limits  necessary-  for 
mechanical  clearance,  and  is  often  less  than  0-2  mm.  If  it  is  reduced 
much  below  this  value  there  is  risk  of  the  armature  touching  the 
pole-pieces  on  account  of  the  wear  and  tear  on  the  bearings. 


I 
1 


Fig.  17. — Cctrve  of  dB/da  showing  a  Dimple  when  the  Width  of  the 
Shoes  is  Smaller  than  the  Space  between  the  Pole-iieces. 

If  the  air-gap  is  increased  it  gives  rise  to  another  defect ;  the  flux 
is  diminished  a  little,  but  what  is  more  serious,  the  maximum  dB/da 
is  greatly  reduced,  which  results  in  a  large  reduction  of  the  value  of 
the  coefficient  Z. 

The  example  (Fig.  18)  which  refers  to  two  air-gaps  of  0-2  mm.  and 


I'k;.  is.    -Effect  of  tuk  Width  of  Am-r.Ar  on  the  Cpbvks  of*  aho 

d*/da. 

0-45  mm.  msiiectively,  the  radius  of  the  armature  l>eing  28  mm-  »" 
conclusive  in  this  respect  To  make  the  diagram  clearer  ^'"L'^ 
curves  have  been  displaced  90  deg.  n^ativcly  to  eAch  other.  They 
show  that  for  an  armature  of  radius  28  mm.  the  maximum  A"*  » 
equal  to  G3..'>00  maxwells  in  the  case  of  the  0-2  mm.  > 
falls  to  r>6.4(X)  for  a  gap  of  0-45  mm.,  but  at  the  same  • 
5  to  3-8.     This  shows  the  imiwrtance  of  a  small  air-gap. 

Magnetic  Ctrcuil.— The  length  of  air-gap  being  fixed  ^^  ' 

considerations  and  the  necessity  of  securing  a  ouitablc  ~      , 
flux  cur\-e,  we  now  proceed  to  consider  the  rest  of  the  magnetic  cir- 
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cuit.  The  power  of  the  magneto  being,  as  we  shall  see,  a  function  of  the 
maximum  total  flux  SB^,-,^^,,it  follows  at  once  that  the  values  of  the 
two  quantities  S  and  -Sniax.  ^^  the  problem,  and  in  reality  only  one  of 
these  is  variable,  namely,  the  section  8,  for  5,„ax.  depends  on  the  iron. 

In  practice  it  is  better  not  to  push  the  value  of  B„^^,  too  high, 
on  account  of  the  harmful  effects  of  liysteresis  ;  it  may  be  kept  con- 
siderably below  the  saturation  value.  Numerous  measurements 
show  that  for  armatures  of  good  quality  sheet  iron  a  value  of  5[„ax. 
equal  to  12,000  or  13,000  may  be  taken.  (For  cast  iron  it  is  difficult 
to  obtain  greater  flux  densities  than  9,000  or  10,000.)  This  value 
may  seem  rather  high,  but  it  is  measured  as  the  total  flux  embraced 
by  the  coil  and  includes,  of  course,  the  air  flux  which  pa.sses  between 
the  core  and  the  coil. 

The  only  remaining  variable  to  be  determined  to  fix  the  power  of 
the  armature  is  the  section  8  of  the  core 

8=NE, 
N  and  E  being  the  thickness  and  length  of  core  as  indicated  in  Fig.  16. 

The  shoes  AA  should  naturally  have  a  considerably  greater  surface 
s  than  NE,  S=pi0F, 

for  it  will  be  impossible  to  obtain  in  the  air-gap  a  flux  density  of  the 
same  order  as  B^^.^-  A  priori,  it  would  seem  of  advantage  to  make 
the  ratio  s/S  as  great  as  possible,  but  this  is  unnecessary  ;  in  fact, 
if  the  sectional  view  of  the  armature  is  considered  it  will  be  seen 
immediately  that  an  increase  in  this  ratio  can  only  be  obtained  by 
extending  the  shoes  further  from  the  core  in  such  a  direction  that  the 
path  of  the  magnetic  flux  will  be  increased  in  length  and  large  mag- 
netic leakage  will  take  place  outside  the  windings  and  will,  therefore, 
be  wasted. 

In  practice  it  is  sufficient  to  make  the  ratio  s/8  approximately 
equal  to  6,  giving  an  air-gap  flux  of  about  2,000  gauss. 

It  only  remains  to  determine  the  dimensions  of  the  magnets.  As 
is  well  known,  the  best  magnets  only  give  at  the  neutral  point,  and 
on  short  magnetic  circuit  an  induction  of  7,000  gauss,  and  on  the 
average  it  is  advisable  to  assume  5,000,  which,  on  account  of  faults, 
may  reduce  the  effective  value  of  the  magnets  to  about  3,000  ;  they 
should  on  this  assumption  then  have  a  total  section  of  approxi- 
mately four  times  the  section  of  the  armature  core.  Calculating  on 
this  basis  the  results  are  certain,  and  if  care  is  taken  to  eliminate 
faulty  magnets  the  section  may  be  reduced. 

The  M.M.F.  of  the  magnets  being  so  great,  they  need  not  have  a 
very  great  length  ;  there  is  considerable  latitude  in  this  direction, 
and  generally  constructional  considerations,  available  space  and 
weight,  determine  this  dimension.  Very  long  magnets  have  no 
special  advantages  since  the  magnetic  circuit  is  nearly  closed,  and, 
therefore,  length  will  not  assist  greatly  to  prevent  demagnetisation. 
Usually  the  magnets  have  a  length  of  five  or  six  times  the  armature 
diameter  ;  this  proportion  having  been  arrived  at  by  trial  and  error 
as  a  convenient  one,  this  being  the  case  also  for  the  proportions  of  the 
cross-section. 

The  question  whether  the  magnets  can  be  demagnetised  by  the 
current  in  the  armature  has  often  been  asked  and  answered  in  various 
ways  ;  as  a  matter  of  fact,  it  is  a  question  of  the  particular  magneto, 
and  no  general  answer  can  be  given.  Magnetos  are  intentionally 
designed  to  give  a  current  which  is  broken  at  the  most  favourable 
moment — that  is  to  say,  when  the  axis  of  the  armature  is  perpendicu- 
lar to  the  lines  of  force  of  the  magnet — and  it  is  quite  clear  that  the 
field  produced  by  the  current  can  have  no  influence  on  the  magnets 
in  this  neutral  position.  This  is  not  always  realised,  but  it  happens 
sometimes  that  the  setting  of  the  contacts  on  the  magneto  such 
that  the  break  occurs  after  the  position  of  zero  flux,  and  in  this  case 
the  current  can  operate  to  demagnetise  the  magnets.  In  addition  to 
this  the  current  does  not  always  cease  suddenly,  but  sometimes  forms 
an  arc  which  prolongs  it,  causing  the  same  harmful  effects  as  a  late 
break.  When  one  attempts  to  calculate  the  M.M.F.s  acting  it  is 
seen  that  those  of  the  armature  are  nothing  like  equal  to  that  of  the 
ifiagnets,  but  are  not  of  different  order  of  magnitude  ;  it  is,  therefore, 
desirable  to  look  into  this  matter. 

The  best  safeguard  in  this  respect  would  seem  to  be  to  make  certain 
that  the  break  does  not  occur  after  the  point  of  zero  flux. 

Available  Energy. — The  ignition  magneto  being  a  generator  which 
functions  intermittently,  it  is  of  chief  interest  to  determine  the  power 
available  at  the  instant  of  break  independently  of  the  output  as  an 
alternator,  which  is  quite  a  different  quantity. 

Neglecting  the  small  current  in  the  primary  following  the  spark 
we  see  that  at  each  break  there  is  set  free  an  amount  of  energy 

W=iLir' (18) 

We  can  determine  W  for  two  limiting  cases,  speed  infinitely  small 
and  speed  infinitely  great.  Expressing  the  self-induction  L  and  the 
resistance  R  of  the  coil  in  terms  of  the  dimensions  of  the  coil,  we  have 

L=b8n-'  (19) 

and  R=an^ (20) 


Substituting  in  (10)  the  value  of  dBjda  obtained  in  (16),  we  have 
.      2innnSZB^^^ 

ir=  _  , (21) 


whence 


R 

W=  8^B\ 


or,  inserting  total  flux  in  place  of  B^^^,, 


'max. 


W-- 


2TT%m^Z^ 


a- 


'^*^max. 


(22) 


(23) 


From  +his  equation  it  might  seem  desirable  to  reduce  the  ^max.  and 
increase  the  8,  but  actually  it  is  better  to  retain  ^ri.ax.  at  a  value  of 
approximately  12,000,  for  the  factor  a  in  equation  (23)  also  depends 
on  the  section  of  the  core,  being  greater  for  an  increase  in  its  section. 

For  case  of  the  infinite  speed  we  can  use  the  value  of  i  as  given  by 
equation  (12)  : —  c« 

W=^-^{Br~B,..y, (24) 

or  as  a  maximum,  assuming  Br  =  —Be, 

28 
W='-B^^^^. 


(25) 


The  two  expressions  (22)  and  (25)  both  indicate  that  (for  a  given 
weight  of  copper)  the  output  at  break  is  independent  of  the  number 
of  turns,  and  it  can  only  be  increased  by  increasing  8,  since  from 
other  considerations  ^n^ax.  must  not  be  allowed  to  vary  much.  This 
forms  a  very  useful  factor  in  designing  magnetos.  We  speak  here  of 
the  section  8,  but  the  interesting  factor  is  really  the  volume  of  the 
iron  ;  it  is  implicitly  included  in  the  section  8,  for  a  practical  relation 
exists  between  8  and  s  the  polar  surface,  which  is  itself  a  function  of 
the  diameter  of  the  armature. 

The  question  as  to  what  energy  is  necessary  to  produce  ignition 
in  an  explosive  mixture  is  one  on  which  opinions  are  very  much 
divided,  but  it  may  be  remarked  that  the  expressions  (22)  and  (25) 
give  good  agreement  when  applied  to  magnetos,  as  indicating 
interesting  limiting  values  necessary  in  practice. 

As  an  example,  we  may  indicate  the  limiting  practical  values  in 
use  by  the  following  two  examples  : — 

For  light  motor  cycles  the  small  magnetos  have  a  weight  less  than 
2-5  kg.,  and  they  give  at  starting  a  spark  sufficient  to  ignite  when  the 
speed  of  rotation  is  as  great  as  1  per  second.  The  energj'  per  spark 
mider  these  conditions,  obtained  from  formula  (22),  is  then  of  the  order 
TF=0-007  joule.  On  the  other  hand,  the  most  generally  used  mag- 
neto on  four-cylinder  automobiles,  when  running  at  maximum  speed, 
gave  according  to  equation  (25) : — 

1F=  1-2  joule. 

The  first  value  is  insufficient  to  ensure  regular  firing  of  the  engine, 
but  the  second  is  certainly  vmnecessarily  large  :  it  would  seem  estab- 
lished that  with  an  amoimt  of  energy  equal  to  1  joule  per  spark, 
ignition  is  always  perfectly  assured  ;  any  irregularities  occurring  in 
the  running  may  be  looked  for  elsewhere  than  in  the  magneto. 

These  calculations  only  refer  to  the  maximum  energy  available 
in  the  magneto  at  break,  and  may  be  considered  to  apply  to  a 
machine  having  an  external  transformer,  but  in  high-tension  mag- 
netos, as  also  in  low-tension  machines,  in  which  the  terminals  of  the 
plug  or  igniting  device  are  permanently  comiected  to  the  magneto, 
it  may  happen  that  after  the  spark  at  break  has  occurred  the  cur-ent 
is  prolonged  because  of  the  E.M.F.  directly  generated  by  the  rotation 
of  the  armature,  which,  though  small,  is  not  negligible,  and  this  is  a 
possible  explanation  of  the  fact  often  observed,  that  high-tension 
magnetos  are  more  efficient  for  equal  size  than  those  with  a  separate 
transformer. 

The  power  necessary  to  rmi  the  magneto  uuder  working  conditions 
is  made  up  of  the  power  represented  by  IF  X  number  of  sparks  per 
second  plus  all  the  electrical  and  mechanical  losses.  Few  decisive* 
measurements  have  been  made  in  this  direction,  but  it  is  probable 
that  onl}  a  small  proportion  of  the  mechanical  encgj-  put  into  the 
magneto  appears  in  the  spark ;  in  other  words,  the  magneto  con- 
sidered as  an  electrical  generator  has  a  very  indifferent  efficiency. 

Variation  of  Self- [ndudance. — Up  till  now  we  have  considered  the 
self-inductance  of  the  coil  to  be  independent  of  its  position  in  the 
magnetic  field.  Actually,  it  varies  considerably  both  with  the  cur- 
rent in  it  and  with  its  position  in  the  field.  The  assumption  of  con- 
stant self-inductance  allows  of  calculating  approximately  the  value  of 
i  on  the  basis  of  a  coil  resistance  which  is  not  negligible,  and  this  is  all 
the  more  true  for  the  determination  at  break  when  all  the  effects  occur 
during  such  a  small  angle  that  L  may  be  considered  quite  constant. 

*  Translators  Note.— In  an  excellent  article  by  Mr.  A.  P.  Young  in  the 
"  Automobile  Engineer  "  of  March,  1915,  results  are  given  of  tests  on  the 
"  overall  efficieijcy  "  of  magnetos. 
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To  indicate  this  change,  a  curve  was  obtained  on  a  magneto  of  the 
self-inductance,  for  different  positions  of  the  armature,  using  a 
steady  alternating  current.  It  is  seen  from  Fig.  19  that  the  self- 
inductance  is  a  maximum  when  the  core  is  perpendicular  to  the  axis 
of  the  polar  pieces — i.e.,  when  the  flux  through  it  due  to  the  magnets 
is  zero.  From  numerous  measurements  made  it  may  be  concluded 
that  the  self-inductance  varies  in  the  ratio  1  :  2  in  passuig  from  the 
position  of  maximum  to  that  of  zero. 

An  approximate  value  of  the  coefficient  fe  { 19)  for  ordinary  magnetos 
isllSO  X  lO-"  for  ^=0,  and  75x  lO'^  for  £=maximum,  the  value  of 
L^being  then  expressed  in  henrys. 

Locking  Couple. — When  the  armature  core  is  vertical,  the  comers 
of  the  shoes  are  oppo.site  the  comers  of  the  pole-pieces,  as  in  Fig.  16, 
and  the  strong  attractions  then  acting  render  a  large  couple  neces- 
sary to  turn  the  armature  through  this  region.  The  force  F  acting 
in  the  direction  of  the  lines  of  force  is  proportional  to  the  square  of 
the  total  flux  O  and  inversely  proportional  to  the  section  a,  the  field 
being  assumed  constant  over  the  whole  .section, 

F=(^y8n<T (26) 

We  require  to  know  the  tangential  component  of  this  force  dF/da. 
We  know  that  O  is  a  function  of  a,  or  <J>  =/(«).     Therefore, 

dF    dF      d<P      *     d^ 

da     a<P       da      'tn<T     da 

In  a  well-proportioned  magneto  having  d  and  D  very  nearly  equal 
but  with  d>J),  the  curves  of  flux  (Figs.  11,  14,  15)  show  in  the  region 
of  flux  reversal  that  <}>/(T=const.  in  consequence  of  which  the 
maximum  attractive  force  should  be  obtained  when  dP/da  is  a 
maximum. 

The  tangential  component  thus  calculated  is  considerable,  and  if 
the  net  couple  were  not  due  to  a  difference  between  opposing  forces 
at  opposite  snds  of  the  shoes  it  would  be  practically  impossible  to 


Fid.  19. — Curve  of  Self-inductance  of  Primary. 

turn  tlie  armature  round.  With  ordinary  magnetos  the  calculation 
hIiows  that  the  tangential  force  is  of  the  order  of  40  kg.  on  each 
coriicr. 

If  the  magneto  were  perfectly  symmetrical,  without  hysteresis, 
and  the  condition  <l>/(r^con8tant  also  fuKillcd.  the  two  attractions 
would  iin  always  in  equilibrium,  and  it  would  not  be  possible  to  tell 
from  llic  turning  couph'  when  the  atmature  passed  through  the 
neutral  [xwition.  Jn  ])rac'tice  the  turning  effort  is  ronsiflerably  in- 
creased at  this  jMiint,  often  giving  rise  t<i  mechanical  reactions  which 
are  harmful  to  the  nuigiieto. 

One  of  the  principal  causes  of  this  fault  is  to  be  foinul  in  tiie  bad 
shape  of  the  shoes  and  jxile-pioces,  where,  as  in  Fig.  17.  the  jxwition 
of  maximuui  laugential  force  is  before  the  ])oint  <I»  0.  that  is  to 
Hay.  at  a  jioint  where  on<^  of  the  corners  of  each  shoe  is  more  engaged 
in  the  jxile  |)ieee  than  the  other,  the  opjiosing  forces  are  then  very 
diiTereiit.  and  the  total  eo»iplc  cannot  but  be  large. 

These  eousideralions  have  been  made  with  a  view  of  indicating  tht- 
lines  along  which  researches  might  be  made,  the  outcome  of  which 
will  certainly  result  in  impmvemenfs  in  the  design  of  magnetos. 

I'j)  to  file  present  it  would  seem  thai  in  the  case  of  the  low-tension 
magneto  with  break  in  the  cylinder  it  o|M'rat«'s  as  a  self-induction 
trnversctl  by  a  curn«nt.  and  in  the  case  of  the  low-tension  magneto  a« 
the  iirimary  of  an  induction  coil.  l>oth  of  wiiich  are  thtis  re*»olvod  into 
known  cases. 

The  proeoiling  remarks  conceniing  the  magneto  as  a  generator  of 
eurnMit  do  not  seem  to  have  been  mad«<  l>efore.  and  it  He<Mn(xl  to  me 
desirable*  to  puhlish  them  .separately.  It»(»ked  at  from  this  jxunt  of 
view. 


THE  USE  OF  CONTINUOUS  CURRENT  FOR  TERMINAL 
AND  TRUNK  LINE  ELECTRIFICATION. 


lii ffrrnftf :  "Maiinoio  lanitjon."  by  .1.   K.    Hei«ier!«(>n.  B.Sc..  "  l'i«»r. 

luHt.  Aulotnnbilr   !•  I  '  .lanuary.   H'l.'i.    with   ilisnission    by  Mr. 

A.  I'.  YiMinu.  Fehniii'  .ilso"  Automobile  KnginiMT."  March.  HU.">. 
J»y  Mr.  A.  1'.  Yo«n)i. 


The  following  is  a  report  of  the  di.scus.sion  on  Mr.  Storer's 
Paper  at  the  Manchester  and  Birmingham  meetings  of  the 
Institution  of  Electrical  Engineers  recently.  An  abstract  of 
the  Paper  was  given  in  our  i-ssues  of  the  ITth  and  24th  inst.  :^ 

Mr.  C.  H.  Merz  said  Mr.  Storer  had  been  responsible  for  many  features 
of  interest  in  single-phase  and  direct-current  working  in  the  United 
States.  The  bright  idea  of  the  double  armature  was  largely  if  not  entirely 
due  to  him.  It  was  of  great  advantage  in  high-voltage  work.  Its  appli- 
cation to  .service  so  quickly  was  characteristic  of  our  American  friends. 
It  was  extraordinary  that  more  had  not  been  done  until  recently  with 
re -generation,  considering  its  advantages  from  the  point  of  view  of  wear 
and  tear.  The  only  places  where  it  had  been  used  to  am*  great  extent 
were  Italy  and  Switzerland,  where  it  had  been  used  with  great  success 
and  commercial  advantage,  but  he  thought  there  was  no  case  of  its  use 
in  this  countrj'  on  stopping  services.  The  use  of  high  voltage  should 
simplify  its  adoption  as  the  dj'namotor  or  similar  apparatus  could  be 
economicall}'  used  for  exciting  the  fields  of  the  series  motors  so  as  to 
obtain  the  generation.  He  agreed  that  the  series  motor  was  not  likely 
to  be  abandoned,  and  with  high  voltages  and  with  the  use  of  dynamotors 
or  motor-generators  it  should  not  be  necessarj-.  Mo.st  radway  men  would 
admit  that  we  must  take  as  one  standard  (iOO  volts,  as  so  large  an  amount 
of  work  had  been  done  on  it,  the  third-rail  system  at  that  voltage.  Also 
we  must  have  a  higher  standard.  He  beheved  it  would  not  be  many 
years  before  there  would  be  an  enormous  amount  of  electric  railway  work 
in  this  countrj%  even  on  main  lines,  particularly  perhaps  the  goods  trafhc. 
For  this  traffic  they  would  require  a  higher  voltage  than  600,  but  he  did 
not  think  the  matter  so  simple  as  Mr.  Storer  suggested.  In  the  United 
States,  with  long  distances  and,  comparatively  speaking,  less  dense  traffic 
than  in  this  country-,  they  had  to  go  to  pretty  high  voltages,  probably 
3,000  had  been  adopted  on  a  large  scale,  and  he  supposed  their  standard 
voltage  eventualh'  would  not  be  less  than  3,000  for  main -line  work.  But 
3,000  could  not  be  used  with  the  third-rail  in  this  country-,  where  clear- 
ances between  the  rolhng  stock  gauge  and  the  structure  gauge  were  verj* 
small.  The  question  whether  third-rail  or  overhead  line  would  be  the 
standard  for  main-line  work  must  be  decided  first.  If  third-rail  was  not 
going  to  be  used  it  would  be  well  to  go  to  a  higher  standard  voltage.  The 
L.  &  Y.  Railway  was  running  a  third-rail  system  at  1.200  volts,  he  beheved 
with  success,  and  no  doubt  it  would  be  possible  to  use  the  same  design 
of  third  rail  for  1,.500  volts,  so  that  1,500  in  that  case  would  be  a  good 
upper  standard.  He  doubted  whether  1,500  would  be  quite  high  enough 
for  overhead  main-line  work  for  the  country  as  a  whole.  Standardisation 
was  much  to  be  desired  from  the  manufacturers"  point  of  view,  but  he 
doubted  whether  matters  would  be  hastened  on  by  saying  now  whether 
1,200  or  1,.500  or  2,500  or  3,000  should  be  the  upper  standard  voltage. 

Mr.  Roger  T.  Smith  said  the  author  criticised  a  Paper  he  (the  speaker) 
wrote  by  saying  that  in  comparing  the  performance  of  an  electric  loco- 
motive with  series  motors  with  the  i)crformance  of  steam  Jocomotives  he 
did  not  do  justice  to  the  former.     His  (Mr.  Smiths)  criticism  was  con- 
fined to  train  loads  on  British  railways  and  to  fast  jias.senger  scr^Mces. 
under  which  conditions  he  stated  that  no  electric  locomotive  ha<l  then 
been  built  whicii,  between  the  speeds  of  70  and  SO  miles  per  hour,  could 
give  1,100  H.r.  which  was  being  given  everj'  day  by  steam  locomotives. 
On  i)age  3  of  his  Paper  Mr.  Storershowed  that  the  Pennsylvania  4  4-|-4  4 
articulated  loconu)tive,  which  weighed  140  tons,  could  give  1.200  H.r.  at 
7t)  miles  per  hour.     He  (Mr.  Smith)  hadprejiarcd  a  slide  (which  was  shown) 
from   Fig.  3  giving  the  characteristics  of  that  loiomotive.     One  curve 
.showed  the  normal  field  and  the  other  the  lull  field  plotted  with  spinnl 
as  against  tractive  effort  at  the  rims  of  the  wheels.     Against  it  he  had 
shown  the  curves  of  a  G.W.  Railway  4 -60  steam  jiassenger  loco,  using  only 
s:it\iratcd  steam,  and  the  characteristic  of  the  steam  loco,  was  that  from 
alxMit  1.")  miles  up  to  SO  miles  an  hour  it  practically  gave  constant  output. 
It  wci^iied  75  tons.      The  electric  loco,  weighed  140  tons,  and  to  iiixo  7t> 
miles  an  hour  it  must  give  4,000  H.r.      Its  cost  would  be  nearer  four  than 
three  times  that  of  the  steam  loco.     His  criticism  meant  that  if  you  got 
the  speed  the  cost  was  out  of  proportion  to  the  result.      For  goods  ami 
mineral  traffic  the  scries  charact<'risti<>  w.i.s  admirable.  1^'cause  such  hinh 
s])e((ls  wen'  not  necessary'.     The  author  dealt  with  imjirovements  in  th«* 
I)!aiM    s(-rics    motor,    including    field    control    and    n'gencrative   control, 
riifortunaiely  we  had  yet  no  particulars  of  the  regenerative  control  uflcd 
by  the  Westinghouse  Company.      Under  some  cin-umstances  field  c<'"'r<>l 
an<l  rc^euerative  contr(>l  .st>enu>d  the  two  features  needed  if  the  - 
motor  was  to  do  what  the  railway  iieojde  wanted.      For  the  four  i 
e(|uipincnt  the  author  sluiwed  that  eight  swit<-hes  were  essential  foi 
control,    and    for   field    and    regenerative   conlrtil    t<igether   20  sw 
nujtht   be  n>quired.     Then  th<>rc  would  Ih>  com])lications  of  swit< 
and  ecpiijiment  if  even  two  voltages  had  to  be  worked  over  by  the 
equipment.      He  apreed  with  Mr.  Merz  that  we  co»dd  not  yet  say  ■ 
our  standard  voltage  oujiht  to  Ix-.      On  the  !>.  &  Y.  Railway  we  h«d  -^  ' ' 
v.. Its.  o  1  the  X.K.  I^iilway  1,.'><K».  again   on  the  L  &  Y.  i.2tM) 
Nbinchest4>r  anil   Bury).      .Sir.   Aspinall's   1.200volt   ])r<itect<'il   ' 
n>fr'rre(I  to  by  Mr.   .Nb>r7,.  wa.<«  quite  satisfactory.      Under  rec 
tions  the  snow  formed  n  ridge  over  the  slot,  and  seemed  to  ]>i 
vertical  face  of  the  thinl  rail,  from  which  collection  took  plarr.  krrpinf 
it  dr>-.     Nothing  had  Immmi  done  in  this  count^^•  which  conimittod  "• 
any    one   voltage   further   than    for   sidiurlian    working.     The   «"'' 
summary  of  the  problem  to  be  solved  might  be'restated  thu»  :    ^^•'  'i''  ' 
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to  choose  the  most  convenient  pressure  for  suburban  working  by  third 
rail,  and  if  lines  could  not  be  set  apart  for  that,  we  had  to  choose  the  best 
pressure  for  main-line  working  with  overhead  and  to  equip  the  line  with 
both  where  necessary.  As  Mr.  Merz  said,  Aspinall's  third  protected  rail 
could  be  used  for  1,500  volts,  and  in  many  districts  where  the  air  was 
impure  and  charged  with  chemicals  and  where  there  were  considerable 
lengths  or  a  considerable  number  of  rather  small  gauge  tunnels,  the  third- 
rail  was  absolutely  necessary.  Assuming  that  3,000  volts  was  a  satis- 
factory higher  voltage  to  be  used  with  an  overhead  conductor,  if  the 
1,500-volt  motors  using  the  third-rail  at  1,500  volts  could  work  in  with 
such  higher  voltage  and  give  full  speed  and  full  power  on  equi))ments 
working  at  the  two  voltages  and  could  do  that  with  the  least  complication 
of  additional  switchgear  for  those  other  features  which  were  assumed  to 
be  essential  (regenerative  control  and  field  control)  that  would  go  a  good 
way  towards  a  solution  of  the  problem. 

Mr.  C.  H.  Lydali,  said  Mr.  Storer  raised  the  question  as  to  what  range 
of  speed  could  be  obtained  at  a  given  output.     The  more  useful  method, 
he  thought,  would  be  to  see  what  range  of  speed  could  be  obtained  with  a 
constant  tractive  effort  or  what  range  of   balancing  speed  could   be 
obtained  by  field  control — speed  on  the  level,  neither  accelerating  nor 
retarding.     He  had  worked  out  from  a  speed  curve  in  the  Paper  for  the 
Pennsylvania  locomotive  a  few  figures  which  might  be  interesting.     He 
had  sujjposed  a  900-ton  train.     He  made  the  variation  of  speed  for 
1,200  H.p.  constant  output  as  from  42  to  76  miles  per  hour  (an  increase  of 
80  per  cent.).     Taking   a   constant  tractive  effort  of  10,000  1b.,  corre- 
sponding to  1,200  H.p.  on  42  miles  per  hour,  the  increase  was  from  42  to 
60  (=42  per  cent.).     The  balancing  .speed  for  that  900-ton  train  was 
raised  from  42  to  .54  miles  per  hour  (28-6  per  cent.),  contrasted  with  42  to 
76  ( =81  per  cent.).     In  order  to  consider  this  from  another  point  of  view, 
he  took  the  figure  of  1,600  h.p.  output,  and  the  figures  corresponding  to 
that  were  36  to  60  per  cent,  in  the  speed  variation  for  constant  output 
(=66  per  cent.).     For  a  tractive  effort  of  16,700  1b.   the  increase  was 
•  36  to  49  miles  per  hour  ( =nearly  36  per  cent.).     For  that  1,670-ton  train 
on  the  level,  the  speed  increase  would  only  be  from  36  to  40  miles  per  hour 
( =28  per  cent.).     The  corresponding  figures  for  a  locomotive  (which  was 
not  in  existence,  and  very  likely  never  would  be),  for  which  he  worked  out 
the  design — a  3,000  h.p.  1,500-volt  locomotive — instead  of  having  50  per 
cent,   field  shunting,  which  was  the  case  with  the  Pennsylvania  loco- 
motive, it  had  only  40  per  cent,  field  shunt.     The  figures  in  that  case 
were  :    Constant  output  of  1,800  h.p.,  speed  63  to  90  miles  per  hour, 
11,000  lb.  tractive  effort  constant  from  63  to  78  miles  per  hour,  or  with  a 
500-ton  train  63  to  74  miles  per  hour.     The  last  increase  was  only  17  per 
cent.     The  Pennsylvania  locomotive  was  shunted  50  per  cent.,  and  in  this 
high-voltage  locomotive  it  would  be  40  per  cent.  ;    the  balancing  speed 
was  28  per  cent.,  as  against  17  per  cent,  for  the  higher  voltage  locomotive. 
In  the  one  case  the  increase  of  balancing  speed  was  not  nearly  so  great 
as  in  the  other.     He  came  to  the  conclusion  that  with  high-voltage 
motors  it  was  not  so  easy  to  produce  a  special  characteristic  speed  curve 
as  it  was  for  a  600-volt  motor,  the  i-eason  being,  he  thought,  that  with 
the  higher  voltage  motor  it  was  necessary  to  have  considerable  pole-span 
to  get  in  the  necessary  number  of  commutator  segments  between  brushes. 
It  also  necessitated  considerable  saturation  to  avoid  excessive  distortion 
and  tendency  to  flash  over  at  the  brushes.     In  this  country  there  were 
several  voltages  to  take  into  account  in  considering  the  most  favourable 
line  voltage  to  adopt,  and  these  had  been  enumerated  by  Mr.  Merz  and 
Mr.  Roger  Smith  ;  but  the  voltage  of  the  single -phase  line  on  the  Brighton 
Railway  had  not  been  mentioned.     If  steps  were  taken  to  produce  inter- 
changeability  of  traffic  all  over  the  country  that  voltage  had  to  be  taken 
into  account.     To  make  the  problem  complete,  a  locomotive  should  be 
suitable  for  running  at  full  speed  on  600  volts  with  third-rail  collection 
and  on  1,500  volts  direct  current  and  6,000  volts  single-phase  with  over- 
head collection  and  regeneration  in  all  cases.     Mr.  Storer  had  not  given 
any  information  about  cost.     The  cost  of  a  locomotive  or  motor  coach 
varied  with  the  voltage  adopted.     It  was  necessaiy  to  try  and  arrive  at  a 
balance  between  the  saving  of  cost  of  copper  in  the  distribution  system 
and  the  extra  cost  of  the  rolling  stock  involved  by  raising  the  voltage. 
A  comparison  between  a  l.COO-volt  motor  and  insulated  only  for  1,500 
volts,  and  a  motor  of  the  same  capacity  (375  h.p.)  insxilated  for  3,000 
volts,  would  show  a  great  increase  in  cost  in  the  latter  case.     Although  a 
1,500-volt  equipment  could  operate  satisfactorily  with  a  1,500-volt  com- 
pressor motor,  it  would  not  be  satisfactory  to  try  and  put  in  a  3,000-volt 
<;ompressor  motor  for  compressing  the  air.     There  was  a  considerable 
jump  in  the  size  of  the  dynaniotor  or  other  converter  used  for  supplying 
current  to  that  compressor  motor.     The  other  details  all  wanted  a  great 
deal  of  working  out,  but  the  total  cost  would  be  substantially  greater 
with  3,000  volts  than  with  1,500.     With  regard  to  Mr.  Storer's  suggestion 
that  the  Institution  should  suggest  a  solution  of  the  problem  as  to 
standard  voltages  for  the  whole  country,  he  doubted  whether  there  was 
at  present  sufficient  information  available.     He  did  not  think  the  railway 
engineers  were  prepared  to  supply  the  necessary  data.     It  was  necessary 
that  the  railway  engineers  shoiild  be  convinced  by  experiments  that 
long-distance  traffic,  either  goods  or  passenger,  worked  electrically  was 
practicable  and  more  economical  than  haulage  by  steam  locomotives. 

Mr.  H.  W.  Firth  said  the  speed  characteristic  of  the  ordinary'  series 
motor  and  the  very  wasteful  way  in  which  that  motor  was  accelerated 
and  retarded  had  been  dealt  with  by  Mr.  Storer,  with  whose  remarks  he 
as.sociated  himself.  He  would  like  the  author  to  make  it  clear  whether 
lie  was  hopeful  of  regenerative  braking  for  motor  coach  equipment.  With 
regard  to  the  question  of  standard  voltage,  we  must  do  nothing  that  would 
militate  against  the  univer.sal  interchange  of  main  line  equipment.  It 
was  not  satisfactory  enough  to  say  we  must  have  a  standard  main  line 
voltage  and  a  standard  direct-current  voltage,  and  that  there  the  line  of 


changeable  with  that  of  another,  and  it  must  be  capable  of  running  the 
suburban  voltage  of  its  own  or  any  other  railway.  Around  London  and 
other  places  there  were  connecting  lines  between  big  main  lin^s,  and  these 
connecting  lines  were  largely  suburban  passenger  carrying  lines,  but  in 
times  of  emergency  such  as  the.se  and  also  for  goods  working  in  normal 
times  those  lines  were  used  by  the  present  goods  and  main  line  locomo- 
tives. Therefore,  the  author's  suggestion  that  we  must  have  a  separate 
main  line  voltage  and  a  .separate  lower  voltage  for  the  suburVjan  working 
was  not  one  which  would  commend  itself  to  the  railways.  In  many  cases 
it  was  not  a  matter  of  practical  politics  to  separate  the  main  line  and 
suburban  working.  So  far  the  speakers  had  agreed  largely  with  the 
contention  of  the  author  that  we  were  anchored  firmly  about  fiOO  volts 
for  heavy  suburban  traffic.  The  question  should  be  seriously  considered 
before  assu.ning  that  we  must  be  tied  down  to  that  voltage,  although  the 
Manchester  to  Eurv  equipment  tied  one  practically  to  an  upper  limit  of 
1,200.  The  question  should  be  considered  on  its  merits,  and  one  should 
not  be  afraid  to  consider  it  simply  becau.se  there  was  a  large  amount  of 
600-volt  work  in  operation.  If  the  Manchester-Bury  section  was  highly 
satisfactory'  there  was  no  reason  why  1,200  or  1,500  volts  should  not  be 
adopted  for  the  lower  standard.  They  should  not  be  tied  to  a  lower  am* 
more  than  to  a  higher  limit  at  present. 

Dr.  S.  P.  Smith  said  the  author  claimed  that  the  series  motor  was  the 
best  motor  for  the  work  it  had  to  do,  and  many  of  them  would  agree  on 
the  strength  of  recent  comparisons  with  the  shimt  motor.  During  the 
last  few  days  there  had  been  ice  and  snow  on  the  rails,  and  it  could  be  well 
imagined  that  the  shunt  motor  would  have  fared  badh*.  He  would  like 
the  author  to  make  clearer  the  matter  of  the  use  of  the  series  motor  for 
large  outputs.  If  it  was  necessary  to  get  speeds  of  75  miles  an  hour  it 
was  also  necessary  to  get  very  laige  outputs  at  those  speeds,  and  he  was 
afraid  field  control  there  would  not  help  much  on  main  line  work.  It 
seemed  the  series  characteristic  for  field  control  or  series-parallel  was  not 
sufficient.  It  looked  as  if  a  motor  with  the  characteristics  of  the  alter- 
nating-current motor  would  be  necessary.  An  excellent  series  of  curves 
was  published  a  year  or  two  ago  for  the  Lotschberg  locomotives.  The 
motors  were  single -phase,  15  cycles,  a  family  of  curves  could  be  got 
which  would  give  almost  any  power  on  any  desired  speed  within  the 
working  range  of  the  motors.  It  seemed  to  him  main  line  motors  would 
have  to  be  considered  in  that  direction.  With  regard  to  regeneration  it 
was  very  good  to  have  Mr.  Storer's  authoritative  figures  as  to  the  im- 
provement that  could  be  expected  with  field  control.  They  showed  that 
the  energy  consumption  would  be  reduced  by  some  20  per  cent.,  and  that 
was  a  thing  to  be  jumped  at  if  possible,  but  one  wondered  how  regenera 
tion  was  going  to  be  applied  to  the  present  motors  on  bogies  u.sed  on  local 
railways.  Those  had  very  small  clearances  and  they  were  almost  as  large 
as  possible  for  the  space.  When  the  machine  was  regenerating  it  was 
developing  heat.  At  present  the  motor,  during  the  braking,  got  a  fair 
period  of  rest.  Did  Mr.  Storer  propose  to  adopt  forced  ventilation  ?  If  so, 
he  would  like  to  know  how.  For  locomotives  regeneration  probably 
would  not  be  of  much  use  except  with  regard  to  saving  in  tyres,  brake 
blocks,  and  so  on.  Energy  sent  back  to  the  station  might  be  troublesome. 
Where  there  was  dense  traffic  it  could  all  be  used,  but  where  traffic  was 
sparse  the  disposal  of  it  was  a  problem.  The  experience  of  American 
engineers  was  probably  not  a  happy  one  with  regard  to  different  voltages, 
but  it  seemed  the  author  solved  the  problem  in  a  way  that  appealed  to 
British  engineers  when  he  said,  "It  has  many  advantages  to  have  your 
main  line  voltage  and  your  suburban  voltage  quite  independent."  The 
third  rail  could  be  used  for  suburban  traffic  and  overhead  high  tension 
continuous  current  or  single  phase  for  the  main  lines.  It  could  be  quite 
independent,  because  the  rails  would  act  as  a  return  in  either  case. 

Mr.  H.  M.  Sayers  said  the  experimental  work  done  in  this  country- 
with  regenerative  control  on  traction  motors  had  mostly  been  done  on 
tramways  and  he  was  afraid  one  must  say  that  although  a  great  deal  of 
ingenuity  had  been  shown  and  much  money  spent  on  it,  it  had  resulted 
in  failure.  One  reason,  as  Dr.  Smith  had  said,  was  that  the  motor  had 
no  time  to  cool,  and  the  limitations  of  space  were  felt  as  severely  on  tram- 
ways as  on  railways.  That  trouble  was  a  serious  one  on  the  hilly  lines 
where  Mr.  Raworth's  regenerative  motors  were  tried.  Another  point 
was  that  a  regenerative  motor  had  to  have  a  shunt  characteristic,  whether 
it  was  got  by  shunt  winding  or  by  field  control  or  by  separate  excitation. 
There  was  one  way  in  which  a  shunt  characteristic  motor  could  be  used 
as  an  elastic  speed  motor  with  considerable  promise,  and  that  was  by 
introducing  between  the  motor  and  the  wheels  a  .speed  torque  gear.  The 
Hele-Shaw  and  the  AVilliams-Janney  speed  gears  appeared  to  be  ver}' 
promising  in  that  direction.  If  such  gear  were  used  the  weight  of  the 
motor  would  not  be  on  the  axles,  which  would  result  in  economy  in  wheels, 
bearings,  rails,  &e. 

Mr.  ,1.  S.  Peck  said  he  would  leave  most  of  the  questions  to  Mr.  Storer. 
With  regard  to  standardisirg.  we  had  not  gone  far  enough  yet.  We  had 
not  experience  enough  to  settle  upon  a  standard  voltage,  but  it  might  be 
possible  to  adopt  some  temporary  standards.  We  had  600.  1.200  and 
1,500  volts,  and  3,500  on  a  small  experimental  line.  Suppose  the  1,200- 
volt  system  turned  out  to  be  very  satisfactorA"  to  the  company  that  in- 
stalled it,  would  not  that  company  insist  on  going  ahead  with  that  voltage, 
although  it  might  be  the  consensus  of  opinion  that  that  was  not  the  most 
desirable  voltage.  He  thought  it  might  be  advisable  now  to  adopt,  as 
far  as  yiossiblc,  certain  standards,  say,  1,200  and  2,400  volts.  That  would 
be  better  than  drifting  around  with  everybody  choosing  his  owii  voltage. 
With  regard  to  Mr.  Firth's  question,  he  understood  that  regeneration 
with  motor  coaches  was  quite  feasible.  ^Ir.  Storer  had  introduced  an 
interesting  arrangement  in  his  5,000-volt  system  for  obtauiing  current 
for  his  auxiliaries.  He  used  a  battery  which  went  to  earth  and  which 
could  be  of  50,  100  or  any  voltage.  The  energy  went  through  the  batteiy 
as  well  as  through  the  motor.     If  the  current  flowing  through  the  arraa- 
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ttire  was  just  sufficient  to  supply  the  load  on  the  auxiliaries  no  current 
flowed  through  the  battery.  If  the  current  was  more  than  was  required 
by  the  auxiliaries  part  went  through  the  auxiliaries  and  part  through  the 
battery,  so  that  the  battery  was  charged  up.  That  arrangement  was 
working  satisfactorily.  Mr.  Storer  put  a  double  control  valve  on  his 
•compressor  motor  so  that  when  current  was  flowing  through  the  main 
notors  the  compressor  motor  started  up  with  a  small  drop  in  pressure, 
.5ay,  from  100  lb.  to  90  lb.  With  regard  to  overheating  by  regeneration, 
most  modem  motors  would  stand  some  increase  in  temperature  because 
they  were  insulated  with  practically  indestructible  material — mica  and 
asbestos. 


DISCUSSION  AT  BIRMINGHAM. 

Dr.  C.  C.  Garrard  said  Mr.  Storer's  Paper  appeared  to  be  largely  a 
plea  for  standardisation  of  railway  equipments  in  this  country,  and  the 
suggestion  was  made  that  this  matter  should  be  taken  in  hand  by  the 
Institution  of  Electrical  Engineers.  Mr.  Storer  was  of  a  somewhat 
sanguine  temperament  if  bethought  that  this  would  be  done.  The  Insti- 
tution had  no  standardisation  committees  or  any  other  machinery 
whereby  this  and  other  problems  could  be  dealt  with,  and  decisions 
arrived  at  representing  the  considered  view  of  the  British  electrical 
engineering  profession,  although  the  American  Institution  of  Engineers 
had  them.  It  was  true  that  we  had  in  this  country  the  Engineering 
Standards  Committee,  upon  which  committee  our  Institution  had 
representatives,  and  towards  the  support  of  which  our  Institution  con- 
tributed. He  considered  that  the  Standards  Committee  covered  too 
wide  a  field,  and  those  problems  should  be  tackled  by  the  Institution, 
and  so  progress  would  be  accelerated. 

Mr.  F.  W.  Carter  said  that  he  was  pleased  to  see  the  author  empha- 
sised the  necessity  of  using  series  motors  for  this  work.  There  was  in 
some  quarters  even  now  a  disposition  to  argue  i«  favour  of  .shunt  or 
separately  excited  motors,  but  from  an  operators  point  of  view  the 
series  motor  was  the  only  thing  possible.  The  author,  in  speaking  of 
field  control,  said  that  "  this  is  once  more  being  employed  where  the 
service  conditions  justify  its  use."  He  would  like  to  have  from  the 
author  a  more  explicit  statement  of  the  service  conditions  which  he 
considered  justified  the  use  of  field  control,  and  if  he  (Mr.  Carter)  gave 
his  own  views  on  this  ])oint  he  trusted  that  the  author  would  not  con- 
sider himself  relieved  from  furnishing  his.  He  then  wrote  down  an 
equation  connecting  the  revolutions  of  the  armature  with  the  speed 
and  size  of  driving  wheels.  Flash -over  troubles  were  referred  to.  It 
was  also  shown  that  if  the  motor  was  designed  for  a  larger  gear  ratio 
than  given  by  the  e(|uation  the  armature  speed  would  pass  beyond 
desirable  limits.  On  the  other  hand,  if  less,  the  motor  was  not  used  to 
the  limit  of  its  capacity.  Now  this  applied  whether  the  motor  was 
designed  for  operation  with  a  single  field  or  for  field  control.  If  a  par- 
ticular motor  was  taken  with  a  particular  gear,  the  operation  with  full 
field  and  with  reduced  field  led  to  characteristics  such  as  were  shown  in 
Fig.  2,  in  which  with  reduced  field  the  speed  was  higher  through- 
out and  the  tractive  effort  lower  throughout  than  with  full  field. 
For  a  particular  service,  however,  the  comparison  between  motors 
must  be  ba,scd  on  the  assumption  of  a])proximately  similar  character- 
istics on  the  normal  fields,  such  as  were  shown  in  the  Paper.  If  it 
was  desired  to  compare  the  operation  of  a  particular  motor  with  and 
without  field  control,  then,  in  order  to  bring  the  two  systems  of 
curves  a])i)r(>ximately  into  coincidence,  as  in  Fig.  1  of  the  Paper,  it 
was  necessary-  to  use  a  greater  gear  reduction  for  the  field-control  motor  ; 
but  from  the  discussion  given  above  it  wniild  be  clear  that  in  this  case 
cither  the  field-control  motor  ran  to  a  higher  .s])eed  than  was  desirable 
or  the  saturated  field  motor  could  be  improved  by  re-designing  it  so  as 
to  satisfy  the  C(|uati()n  given  above — that  was  to  say,  either  the  gear 
reduction  was  too  great  in  the  field-control  motor  or  too  small  in  the 
other.  The  comparison  between  field-control  and  saturated-field  motors 
should  not  be  made  on  the  basis  of  using  the  same  motor  m  the  two 
eases,  but  on  the  basis  of  the  best  motor  a  design(>r  eotild  offer  in  the 
respective  eases.  ITnder  these  conditions  the  field-control  motor  wotdd 
be  somewhat  heavier  and  more  expensive  than  the  silurat<"d  field  motor. 
To  sum  up  the  iiilvnntuccs  of  field  control  were  ns  follows  :  (a)  There 
was  a  suving  of  enci<gy  ns  explained  by  the  author  :  (/<)  for  locomotive 
hauled  trains- there  was  an  increase  nf  flexibility  which  was  not  only 
desirable  but  necesHary  in  many  eases;  (r)  for  multipK-  unit  trains  it 
fre(|nently  enabled  an  otherwise  luisuitnblo  motor  to  be  employed  by 
using  it  nearer  to  the  limit  of  its  mechanical  capacity  :  (rf)  it  enabled 
trains  to  meet  Kj)ecinl  speed  restrictions  outside  th<>  ordinar)  s<>lu'dules. 
The  disndvnnlages  of  field  control  when  comi)arison  was  m.^de  on  the 
above  basis  were  :  {n)  Tin-  motors  were  heavier  and  more  exjiensive  : 
{h)  they  WPfP  slightly  worse  in  operation  on  account  of  the  weakened 
field  ;  (r)  the  control  et|uii)ment  was  heavier  and  mon>  eomplicatod. 
In  many  ea.ses  field  control  had  not  shown  8uf^iei(>nt  advantage  ovor 
the  or(linar>'  s(>ries  ].arallel  control  to  justify  it*<  use.  At  the  same  time 
it  was  fnupK-ntly  a  valuable  feature  of  whi<h  advantageous  use  could  l>e 
made.  In  s]>eaking  of  regenerative  control  the  aiifhor  had  mentioned  a 
system  whicii  was  not  yet  in  commercial  service,  but  which  was  in 
course  of  development.  The  Chicago,  Milwauke*'  *  St.  Paul  locomotive, 
as  the  author  was  doubt  less  aware,  aln-ady  nuide  use  of  a  system  of 
rrgeneralive  control,  which  appeared  to  b<>  very  similar  to  that  indicate<l 
by  the  author  ;  the  field  was  s«'|iarately  excited  by  means  of  a  generatfir 
which  was  itself  (-x(ited  by  two  opposing  field  wiiulings.  one,  the  main 
windnig.  which  might  be  in  shunt  with  the  lin<>  an<l  was  a<ljustable  by 
nieans  of  rheostats,  an<l  the  otlu<r.  a  series  winding,  which  carried  the 
main  eurrrnt  of  the  motor,  ami  which  o])]>osed  the  shiint  field  when  the 
motor  was  ngenornting.     The  effect  of  the  series  field  was  to  oppose 


any  rush  of  current  to  the  motors  by  bringing  down  the  voltage  on  the 
separately -excited  generator  There  was,  of  course,  much  more  in  the 
arrangement  than  tins,  and  particularly  in  the  controlling  devices,  but 
the  above  described  generally  the  self-regulating  feature  of  the  sj'stem. 
The  author  brought  out  very  clearly  the  comphcations  introduced  in 
running  trains  over  lines  with  a  number  of  different  voltages,  and  fur- 
nished a  good  argument  for  avoiding  such  a  multiplicity  of  voltages. 
Almost  anything  in  this  fine  could  be  done  by  suitable  motors  and  a 
sufficiently  compUcated  control  arrangement,  but  he  felt  sure  that  the 
simpler  arrangements  appealed  more  strongly  to  the  railway  engineer. 
With  regard  to  the  author's  conclusions,  whilst  standardisation  was 
highly  desirable  from  some  points  of  view,  he  could  hardly  blame  the 
railway  companies  if  they  \Cere  indisposed  to  admit  this  at  the  present 
time  ;  the  advantage  in  the  waj*  of  higher  continuous-current  voltage 
were  too  recent  to  justify  them  in  concluding  that  we  had  reached  | 
finality,  and,  in  fact,  the  system  using  5,000  volts  of  which  the  author 
gave  some  description  was  only  of  last  year's  development.  He  was 
pleased  to  see  that  the  author  referred  to  the  600-volt  system  as  not 
only  being  thoroughh"  established  but  as  being  so  well  suited  to  the 
requirements  of  terminal  electrification  that  it  should  be  continued  as 
one  of  the  standards,  at  least  for  the  present.  This  was  the  oldest 
system  in  u.se  for  operating  l•ailwa^  s,  and  there  was  always  a  disposition, 
when  something  newer  appeared,  to  consider  that  it  was  superior  to  the 
older  and  necessarily  superseded  it.  If,  however,  the  question  of  elec- 
trifying such  a  system  as  the  London  Underground  Railways  came  up 
at  the  present  time,  the  sound  considerations  given  by  the  author, 
where  he  said,  "  the  determining  factor  in  the  entire  question  will,  of 
course,  be  the  cost,  not  only  of  the  original  installations  but  the  cost  of 
operation  and  maintenance,"  would  lead  to  the  same  solution  as  was 
arrived  at  by  the  Underground  Railways  Co.  at  the  inception  of  their 
project.  In  this  countrj-  the  main  lines  and  the  local  lines  were  very 
largely  distinct,  and  if  one  system  of  operation  were  considered  best  for 
local  service  and  another  system  for  main  line  service,  the  two  systems 
w  ould  be  largely  concerned  with  separate  tracks  ;  if  a  different  system 
of  line  conductors  were  considered  desirable  for  the  two  classes  of  service. 
the  few  lines  which  it  would  be  necessarj*  to  equip  with  both  systems  of 
line  conductors  would  add  little  to  the  cost  of  the  installation,  as  com- 
pared with  the  additional  expense  that  would  be  incurred  in  adopting 
an  unsuitable  system  of  operation  either  for  the  main  line  work  or  for  the 
local  work,  in  order  that  a  single  system  of  operation  could  be  employed 
throughout  the  railwav. 


CONSTRUCTION  OF  LECTURE-ROOM  OSCILLOGRAPH." 

BY  H.  G.  CRANE  AND  C.  L.  DAWES. 

Summary. — A  description  is  given  of  a  simple  and  readily-constructed 
oscillograph  sufficiently  accurate  for  most  lecture-room  purposes.  The 
adjuncts  are  fuUy  described  and  illustrated. 


It  has  been  found  that  the  ordinarj'  oscillograph  is  not  adapted 
for  demonstration  purposes  in  the  lecture  room,  owing  to  the  com- 
paratively small  amplitude  of  the  wave  images.  Because  of  this 
limitation  of  the  ordinary  oscillograph  as  a  lecture-room  device,  the 
writers  have  develojied  an  instrument  that  is  capable  of  projecting 
upon  the  screen  images  of  alternating  current  and  voltage  wave* 
%\ithout  appreciable  distortion.  Further,  the.se  wave  projections 
are  of  such  magnitude  that  they  may  be  readily  seen  at  distances 
of  200  ft.  and  more  from  the  screen. 

Owing  to  the  high  degree  of  flexibility  required  by  a  lecture-room 
instrument,  in  the  instrument  luider  discussion,  the  arc-lamp  with 
its  optical  system,  the  magnet  andthe  vibrators,  the  rotating  mirror 
and  its  driving  motor,  are  each  mounted  u})on  a  separate  stand  and 
can  be  readily  adjusted  to  the  desired  height  or  j)osition  above  the 
base.  The  shunt  and  the  multiplier  are  also  separate  units.  This 
arrangement  has  one  other  great  advantage  from  the  teaching  ]>oint 
of  view.  The  student  sees  each  element  essential  to  the  oixration 
of  an  oscillograph  in  its  simplest  form.  and.  further,  he  sees  at  a  glai  • 
the  relation  that  each  i)art  bears  to  the  o]>eration  of  the  oscill 

The  units  of  tiie  instrument  are  mounted  uj>on  their  n--: 
standards  by  means  of  sliding  clamj\s.     Suitable  hand  screws  hold 
the  clamjis  in  ]>osition  u])on  the  ujiright  rod  of  each  standard.     This 
construction  allows  eacli  (>lement  to  l)e  rai.><ed,  lowereil  and  adjusted 
to  any  desired  position.     The  total  height  of  each  standard  is  24  in- 

In  order  that  the  wave  images  projected  ujxm  the  screen  ma.v  b^ 
bright  enough  to  be  seen  clearly  .some  distance  away  a  verj"  intetwe 
source  of  light  is  required.  To  obtain  such  a  liglit  it  has  b«»n  found 
nece.ssarA-  to  design  a  sjx»cial  arc-lamp.  This  arc-lamp  is  enelowfO 
in  a  cylindrical  inm  casing,  and  the  arc  is  formed  l)etween  two 
])encil  carbons  arranged  at  right  angles  to  each  other.  The  carnon* 
are  fed  by  hand  f  hrougli  grooved  rollers,  one  l»eing  fed  from  the  re«r 
and  the  other  from  beneath  the  cylindrical  casing.  The  arc  wUl 
Inini  for  l-'i  minutes  without  attention.  The  horizontal  carlx»n  t* 
positive,  and  from  its  crater  comes  the  light  that  is  utilised  in  tlic 

*  From  the  "  Electric*!  World."  slightly  abbreviated. 
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instrument.  An  adjustable  diaphragm  containing  a  small  circular 
orifice  is  set  in  front  of  the  crater  of  the  positive  carbon.  The  size 
of  this  orifice  determines  the  cross-section  of  the  beam  of  light  that 
is  thrown  upon  the  screen.  Because  of  the  existence  of  a  hot  posi- 
tive crater  just  behind  this  orifice  it  has  the  appearance  of  a  small 
incandescent  circle.  The  light  from  this  circle  passes  through  an 
achromatic  lens  mounted  in  the  front  of  the  cyhndrical  casing. 
This  lens  gathers  the  light  coming  from  this  incandescent  circle  and 
compresses  it  into  a  small  bundle  of  parallel  beams  of  high  intensity, 
which  is  admirably  suitable  for  projection  purposes.  This  feature 
of  the  arc-Iamj),  together  with  its  portability,  makes  it  very  useful 
in  connection  with  other  experimentar  or  optical  work  requiring 
concentrated  and  parallel  beams  of  light. 

Vibrator  Element  of  the  Oscillograph. — In  designing  the  vibrators 
it  is  necessary  to  maintain  natural  frequency  and  degree  of  damping 
high  enougli  to  ensure  reasonable  accuracy  in  reproducing  circuit 


Fig.  1.— a  Vibrator  and  it^  Mounting. 

conditions.  It  was  foimd  that  the  higher  optical  efficiency  and  the 
greater  simplicity  of  air-damped  vibrators  more  than  compensated 
for  the  slight  errors  introduced  by  insufficient  damping.  Fig.  1 
shows  the  details  of  a  vibrator  element. 

A  phosphor-bronze  filament,  A,  extends  from  the  base  of  one  of 
the  binding  posts  B  over  the  ivory  bridge  C  to  the  small  ivory  pulley 
on  the  rod  D,  and  back  again  over  the  bridge  to  the  other  binding 
post.     The  ends  of  the  filament  are  clamped  to  the  binding  posts  by 


a  horizontal  axis,  and  by  means  of  the  knurlefl  head  I  it  may  be 
rotated  about  a  vertical  axis.  These  adjustments  allow  the  spot 
to  be  brought  to  any  desired  position  upf.>a  the  screen. 

By  actual  test  we  have  found  that  the  natural  frequency  of  this 
type  of  vibrator  ranges  from  l,.orX)  to  2,000  cycles  ]>er  .second,  depen- 
ding upon  the  degree  of  compression  of  the  spring  E  (Fig.  1).  There- 
fore, the  vibrator  will  respond  with  a  fair  degree  of  accuracy  to  har- 
monics as  high  as  the  nineteenth  in  a  circuit  having  a  fundamental 
frequency  of  60  cycles  per  second,  and  also  to  telephone  frequencies 
which  average  800  cycles  per  second.  The  higher  natural  frequencies 
are  obtained  by  increasing  the  filament  tension  and  are  therefore 
at  the  expense  of  the  sensitivity  or  amplitude  of  vibration.  The 
errors  due  to  the  temperature  coefficient  of  expansion  of  the  filament 
are  made  small  by  making  the  filament  fairly  heavj',  and  thereby 
reducing  the  I'^R  loss. 

Special  Vibrator  for  Telephone  Work. — A  special  vibrator  has  Jieen 
developed  for  telephone  work.  It  is  necessary  that  such  a  vibrator 
have  a  specially  high  natural  frequency  in  order  that  it  may  follow 
accurately  the  currents  of  telephonic  frequencies.  Therefore,  a 
hghter  fUament,  a  smaller  mirror  and  a  closer  spacing  of  the  filament 
on  the  bridge  are  used,  thus  reducing  the  moment  of  inertia  of  the 
moving  system.  As  only  one  vibrator  is  ordinarily  required  for  a 
telephone  circuit,  the  air-gap  of  the  magnet  may  be  materiallj" 
reduced,  and  thus  increase  to  a  certain  extent  the  flux  density  in  the 
gap.  This  further  increases  the  sensitivity.  This  type  of  vibrator 
requires  about  100  milliamperes  to  produce  an  amplitude  of  1  ft.  on 
a  screen  8  ft.  from  the  vibrator. 

Pole-pieces  and  Rotating  Mirror. — In  Fig.  2  the  vibrator  units  are 
shown  attached  to  the  iron  pole-pieces  of  the  magnet.  These  two- 
pole  pieecs  are  held  together  by  means  of  two  brass  straps  S  S.  A 
small  auxiliary  mirror,  M,  is  mounted  upon  a  small  movable  brass 
block.  This  block  is  free  to  turn  in  a  horizontal  or  ia  a  vertical 
direction  as  desired,  and  is  adjusted  by  means  of  a  small  curved  rod, 
E  ;  it  is  held  stationary  in  the  desired  position  by  friction.  This 
mirror  projects  a  zero-line  constantly  upon  the  screen,  eliminating 


Fig.  2. — Vibrators  and  Pole-pieces 
Assembled. 


-M 


Fig.  3.-— Synchronous  Motor  and  Rotating  Miri.or. 


B 

Vibrator  J^ads 
Fig.  4. — Shunt  for  Current  Vibrator. 
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small  machine-screws  and  washers.  This  method  of  holding  the 
filament  has  been  found  superior  to  the  usual  method  of  soldering 
because  of  the  facility  with  which  the  filament  may  be  replaced 
without  the  use  of  any  tools  other  than  a  screwdriver.  The  rod  D 
passes  through  a  hole  and  is  then  encircled  by  the  spring  E,  which 
keeps  the  filament  at  a  constant  tension.  This  tension  may  be 
adjusted  by  means  of  a  small  knurled-nut.  A  small  plane-mirror,  F, 
about  -^  in.  square  is  cemented  across  the  two  sides  of  the  filament 
at  the  centre  point  of  the  bridge.  To  obtain  an  amplitude  of  Aabra- 
tion  of  12  in.  each  side  of  the  zero  line  at  a  distance  of  10  ft.  from  the 
screen,  these  \abrators  each  require  about  200  milHamperes. 

The  vibrator  is  suitably  attached  to  a  swivel  pin,  which  is  so 
mounted  that  the  vibrator  can  be  turned  in  two  directions  at  right 
angles  to  each  other.  A  spring,  G,  pulUng  in  a  45  deg.  direction, 
holds  the  vibrator  against  both  its  vertical  and  its  horizontal  stops. 
By  means  of  the  knurled -head  H  the  vibrator  may  be  rotated  around 


the  use  of  an  extra  vibrator  for  this  purpose.  The  magnet  is  excited 
from  110  volts  direct- current,  and  takes  about  O-.";  ampere.  It 
weighs  about  251b.  The  pole-pieces  (Fig.  2)  are  held  to  the  core 
of  the  magnets  by  two  bolts,  one  in  each  piece,  making  it  easy  to 
remove  them.  The  connecting  \Nires  are  brought  to  substantial 
binding  posts  on  the  base  of  the  standard  as  shown  in  Fig.  5. 

The  rotating  mirror  (Fig.  3)  is  composed  of  eight  plane  mirrors 
arranged  to  form  an  octagonal  prism.  It  was  foimd  that  a  prism 
having  less  than  eight  sides  could  not  be  used  without  producing  a 
very  marked  distortion  of  the  wave  along  the  time  axis.  This 
mirror  requires  the  most  careful  workmanship  in  its  construction. 
If  it  is  not  almost  perfect  mechanicallj^  the  wave  upon  the  screen 
will  be  very  unsteady  in  position,  and  the  image  shown  will  be 
subject  to  a  very  pronomiced  lateral  flickering.  The  mirror  revolves 
about  a  vertical  axis,  being  driven  by  a  small  synchronous  motor 
through  a  system  of  gears  (G,  Fig.  3)  at  a  speed  of  75  revs,  per  min. 
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at  60  cycles  per  second.  In  the  assembled  instrument  the  rotating 
mirror  is  protected  from  dust  and  injurj'  by  a  stationary  cylindrical 
shield  having  a  vertical  slot  just  large  enough  to  permit  the  vibrating 
beam  of  light  to  pass  in  and  out  again.  A  grooved  pulley,  S  (Fig.  3), 
allows  the  mirror  to  be  driven  by  a  belt  from  a  source  of  power 
other  than  the  synchronous  motor.  This  method  of  drive  is  necessary 
in  telephone  work  and  in  many  other  instances  where  sufficient  or 
suitable  power  cannot  be  obtained  from  the  same  source  as  that 
from  which  the  vibrators  derive  their  current. 

Construction  of  Motor-driving  Mirror. — The  construction  of  the 
synchronous  motor  shown  in  Fig.  3  has  been  made  very  simple, 
but  at  the  same  time  the  motor  is  very  effective.  Two  coils  M  M 
are  wound  upon  a  U-shaped  core,  C.  These  coils  are  designed  to 
operate  upon  a  110- volt  circuit  at  frequencies  varying  from  2.5  to  60 
per  second,  an  iron  rotor,  R,  having  six  projecting  poles  p  rotates 
between  the  poles  P  P  of  this  alternating-current  magnet.  The 
motor  operates  upon  the  well-known  principle  that  the  magnetic 
circuit  tends  .so  to  conform  itself  that  its  permeance  is  a  maximum. 
When  the  flux  between  the  poles  P  P  is  at  its  maximum  value  it 
pulls  the  rotor  R  around,  so  that  a  projecting  pole  on  the  rotor  lies 
directly  in  front  of  each  of  the  poles  P  P.  However,  when  the  flux 
is  passing  through  its  zero  value  and  therefore  exerting  no  pull 
upon  the  rotor,  an  interpolar  space  is  presented  to  the  poles  of  the 
magnet  owing  to  the  inertia  of  the  rotating  system.  This  type  of 
motor  is  very  sensitive  to  the  shape  and  depth  of  these  poles ;  if 
they  are  not  correct  geometrically  the  motor  will  hunt  or  fail  to 
develop  sufficient  power.  This  particular  rotor  has  six  poles, 
giving  it  a  synchronous  speed  of  1,200  revs,  per  min.  at  60  cycles  per 


Fio.  5. — MotJNTrNQ  AND  Metuod  of  Operation  of  Lecture-room 

OSCrLLOORAPH. 

Hpoond.      It    is  started   readily   by   tuniing  the  large  gear  on   the 
mirror  by  liand  until  the  motor  pulls  into  step. 

MiiJi'tplirr  inid  S/nnil.  -The  multiplier  consists  of  high-resistance. 
/.<'r<)  tcin|M'nituro-c()enirit'iit  wire  wound  doubly  in  one  layer  uimmi  a 
glii/.ed  aluminium  tiibc.  The  resistance  can  be  varied  by  moving  a 
Hlidcr  along  the  Konipcd  portion  of  the  wire  on  the  toj)  of  the  tui)e. 
The  slider  short-circuits  adjacent  turns,  thus  making  it  ])Ossiiile  to 
vary  tlie  rosistanco  between  terminals  any  desired  amount.  The 
niiilti|ilicr  has  a  range  of  from  2r»0  volts  to  practically  zero  volts. 
This  method  of  varying  the  resistam'-  allows  \ci\-  lauid  and  close 
adjiistmentA  to  l)o  made. 

Th«<  HhiiMl  is  slunvn  in  Fip.  4.  Two  luudinn  po.->t.-.  15  15,  arc  iiiount<(l 
u|)on  a  iMilJNlicd  wooden  ba.se.  A  resistance  wire,  \V.  is  connected 
betwi'en  tlie  binding  ])osts,  passing  over  a  pulley,  P.  By  means  of 
the  tinnni)  screw  T  tli<<  wire  can  be  drawn  to  the  desired  tension.  A 
inidue.  I{.  (iesii{ne(l  lo  slide  along  the  brass  guide  (J,  short-circuits 
the  two  sides  of  th(<  win>  W.  thus  changing  the  resistance  between 
the  binding  ihisIs  BR.  The  circuit  win's  .ind  the  current  vibrator 
loads  are  both  coniiect«>d  to  the  Itiiuhng  posts  R  R.  Init  to  difTeri'nt 
ihuMiii  screws.  Ry  changing  the  jHwition  of  the  bridge  R  the  ani])li- 
tiule  of  vibration  m.ay  be  increased  or  deer(\ised  a^;  desired. 

The  shunt  is  ordinarily  designed  lo  carry  a  maviinum  current  of 
10  ain|M>n«8.  but  it  will  pmduce  a  full-scale  deflection  with  a  curn-nt 
as  small  as  2  amiK>res.  InternuMliate  adjustments  are.  of  rotirse. 
ra«ily  obt.ained.  The  distinct  a<lvantHge  of  a  siiunt  of  this  ty|»e 
'  f  the  bridge  ]\  should  make  jKKir  cont.ict  or  even  bn-orue 

■  i\  (-iitmlv    fi.im    ill..    «ii-..  w   the  shunt   doe«  not    beciune 


open-circuited,  thus  causing  the  entire  current  to  pass  through  the 
vibrator,  burning  it  out.  -.    -^  . 

Fig.  5  shows  the  approximate  positions  of  the  oscillograph  imits 
when  arranged  for  projection  upon  the  screen.  The  light  projected 
from  the  arc  lamp  1  in  small  parallel  beams  strikes  the  two  vibrator- 
mirrors  and  the  auxiliary'  or  zero-line  mirror  at  2.  It  is  then  reflected 
to  rotating  mirror  3,  which  draws  the  vibrating  beam  into  a  wave 
and  reflects  it  on  the  screen.  Good  results  may  be  obtained  if  the 
screen  is  not  more  than  12  ft.  from  the  rotating  mirror.  Under 
these  conditions  the  amplitude  of  ^-ibration  is  about  12  in.  each  side 
of  the  zero  line.  If  a  sharper  and  clearer  image  is  desired  the  screen 
maj'  be  moved  nearer  the  mirror,  but  the  amplitude  of  vibration  is 
proportionately  reduced. 


DRY   CELLS.* 

BY  W.  R.  COOPER,  M.A.,  B.SC. 


Summary. — The  author  gives  an  account  of  recent  investigations  on 
dry  cells  and  the  materials  that  are  used.  He  then  refers  to  various 
methods  of  testing. 


Since  the  outbreak  of  war  greater  interest  has  been  taken 
in  this  country  in  the  manufacture  of  dry  cells,  the  supply 
now  being  inadequate  to  the  demand  in  certain  directions. 
For  this  reason  it  may  be  of  some  interest  to  give  a  short 
account  of  the  modern  dry  cell,  and  of  the  testing  of  dry 
cells. 

General  Description. 

The  container,  which  is  round  or  rectangular  in  form  to 
suit  the  conditions  of  the  user,  is  made  of  sheet  zinc  and 
forms  the  electro-positive  element.  This  has  the  advantage 
that  a  water-tight  vessel  is  obtained,  this  vessel  being  pro- 
tected mechanically  by  a  pasteboard  casing.  Sometimes  an 
eai-thenware  or  glass  container  is  used,  a  sheet  of  zinc  in 
cylindrical  form  being  placed  within  the  contaitier.  The 
only  advantage  of  this  method  seems  to  be  that  the  insu- 
lation is  better,  which  may  be  desirable  if  a  larger  number  of 
cells  are  required  in  series. 

The  zinc  is  sometimes  amalgamated.  From  the  point  of 
view  of  local  action  this  does  not  seem  to  be  important,  but 
amalgamation  appears  to  prevent  the  forming  of  crystals 
and  consequent  pitting  of  the  zinc. 

The  carbon  may  be  a  plate  or  it  may  be  round.  It  is 
surrounded  by  a  paste  made  up  of  manganese  peroxide  and 
carbon,  with  some  graphite  to  decrease  the  internal  resist- 
ance, and  electrolytic  constituents  and  water.  The  pro- 
portion of  graphite  is  regulated  partly  by  the  cost  and 
depends  also  on  skill  m  manufacture.  The  exact  composi- 
tion is  not  disclosed  by  makers  atid  depends  upon  the  service 
re(|uired,  but  it  is  stated  that  an  average  mixture  is  made 
by  taking — 

Manpnnesc  peroxide     10  lb. 

(^arl)on  or  graphite,  or  both   10  lb. 

Sal  nininoniac   21b. 

/iiic  chloride    1  lb. 

Suniciont  water  is  added  to  this  mixture  to  make  it  into  ;• 

suitable  paste. 

A  formula  givei\  by  H.  K.  liichardsont  as  being  commonly 

used  in  the  ITnited  States  is  as  follows,  expressed  in  part.-. 

pre.'>iMnai)ly  by  weight  ; — 

Manpnnese  ]x>roxide  (85  per  cent.  MnOj)    100 

(Jrnund  coke    80 

Artificial  siraphito     20 

Sal  aniiuoninc    20 

Zinc  chloride  (30"'Bd)   ' 

The  carbon  an«l  the  deiwlarb^ing  paste  surrounditig  it 
must  be  regaixied  as  a  com|)osite  electrode.     The  dejx  ' 

•  Fn>ni  a  forthcominc  edition  of  "  Primary  B-ittories."     (CopxTight.) 
+  "  Met.illurpical  and  Chemical  Eneineoring."  Vol.  X..  p.  •>.31.  1912. 
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ising  action  takes  place  at  the  outer  surface  of  the  paste  and 
progresses  inwards  as  the  cell  is  discharged. 

Between  the  depolarising  paste  and  the  zinc  is  what  may- 
be called  the  "  electrolytic  paste."  It  is  generally  white, 
and  is  made  up  of  flour,*  plaster  of  Paris,  sal  ammoniac  and 
zinc  chloride,  with  enough  water  to  form  a  paste.  Some- 
times a  transparent  gelatinous  paste  is  used. 

In  actual  manufacture,  the  depolarising  paste  may  be 
held  firmly  round  the  carbon  by  means  of  a  sack,  forming 
a  "  sack  element,"  thus  permitting  good  contact  to  be 
obtained  with  the  carbon  by  the  application  of  a  fair  pres- 
sure. This  sack  is  then  placed  m  the  container  and  the 
electrolytic  paste  is  run  in. 

Provided  the  electrolyte  is  sufficient  there  is  no  advantage 
in  having  a  thick  layer  of  electrolytic  paste.  In  fact,  in 
American  cells  this  is  cut  down  so  far  as  to  consist  merely 
of  a  few  layers  of  pulp  board  or  blotting  paper  moistened 
with  the  electrolyte.  It  must  be  remembered  that  the 
depolarising  paste  also  contains  electrolyte  and  this  will 
diffuse  as  the  other  becomes  used  up.     An  advantage  of 
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60    •         80 
Running  Days. 

-Post  Office  Test  of  Two  Dry  Cells  in  Sekies. 

Discharge  at  45  m. a.  for  5  hours  (average)  per  day. 
(5i  hours  on  five  days  a  week  and  2%  hours  on  Saturdays.) 


(Lucas.) 


Curve  1  shows  E.M.F.after  intervals  of  rest  (/.«.,  morning  readings). 

Curve  2shows  E.M.F.  immediately  after  5\  hours' discharge  (;>.,  evening  readings). 

Curve  3  shows  E.M.F.  after  placing  battery  on  4-ohm  circuit  for  one  minute  (after 
interval  of  rest,  taken  on  Mondays  only). 

Curve  4  is  similar  to  curve  3,  but  test  was  made  after  period  of  discharge. 

Curve  5  shows  mean  daily  internal  resistance  as  determined  by  tests  before  and  after 
each  discharge. 

the  blotting-paper  method  is  that  the  container  can  be 
easily  lined  therewith  ;  the  paper  is  soaked  by  rminmg  in 
electrolyte,  which  is  poured  out  again  after  a  few  moments  ; 
the  carbon  can  then  be  placed  in  position  and  the  de- 
polarishig  paste  can  be  rammed  in  so  as  to  obtain  good 
contact.  Except  iu  America,  however,  this  method  has 
not  found  favour,  although  it  is  cheap. 

According  to  Richardson,!  paper  for  this  purpose  generally 
consists  oi  75  per  cent,  ground  wood  pulp  and  25  per  cent, 
sulphite  fibre,  the  thicloiess  being  0-04.0  in.  It  must  be 
highly  absorbent  so  as  to  take  up  enough  electrol}i;e,  but 
the  pores  must  be  so  fine  that  t;Jie  carbon  and  graphite 
particles  cannot  migrate  through  them  imder  the  influence 
of  electro-capillary  forces. 

Some  means  must  be  adopted  of  preventing  the  carbon 
and  the  depolarising  paste  from  touching  the  bottom  of  the 
zinc  container. 

*  In  regard  to  substitutes  for  flour,  see  a  note  in  The  Electrician, 
Vol.  LXXV.,  p.  375,  1915.  Glass,  wool,  sawdust,  gelatine,  starch. 
Kieselguhr  and  water  glass  are  mentioned. 

t  Loc.  cit. 


Judging  from  theLeclanche  cell,  it  might  be  thought  that 
sal  ammoniac  would  be  all  that  would  be  necessary  for  the 
electrolyte.  It  appears,  however,  that  zinc  chloride  mini- 
mises local  action,  and  it  also,  no  doubt,  keeps  the  cell  from 
drying  up.  To  prevent  the  latter,  the  cell  is  always  finished 
off  with  a  bituminous  or  other  seal.  Further,  if  zinc 
chloride  is  in  excess  the  ammonia  gas  due  to  the  action  of 
the  cell  is  converted  into  ammonium  chloride,  and  does  not 
cause  trouble  through  forcing  an  exit ;  on  the  other  hand, 
insoluble  zinc  hydroxide  is  thus  formed  which  is  harmful 
from  the  point  of  view  of  internal  resistance. 

Since  the  cell  in  action  gives  rise  to  ammonia  it  is  desirable 
to  provide  some  means  by  which  this  gas  may  escape,  and 
for  this  reason  a  vent  tube  is  generally  provide.  And 
objection  to  this  has  been  pointed  out  by  J.  G.  Lucas, 
namely,  that  the  escaping  gas  carries  moisture  with  it ; 
thus  the  cell  dries  up  and  the  uiternal  resistance  increases.* 
Mr.  Lucas  carried  out  intermittent  tests  at  constant  current 
for  5  hours  (average)  per  day.  Fig.  1  shows  the  results  ob- 
tained with  cells  as  supplied  bythe  manufacturer  and  pro- 
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Fig.  2. — Post  Office  Test  of  Two  Dry  Cells  in  Series  provided 
WITH  A  Sealed  Expansion  Chamber.     (Lucas.)     Compare  with  Fig.  1. 

Discharge  at  47-2  m.a.  for  5  hours  (average)  per  day. 
(5J  hours  on  five  days  a  week  and  2J  hours  on  Saturdays.) 

Curve  1  shows  E.M.F.  after  intervals  of  rest  (i.e..  morning  readings). 

Curve  2  shows  E.M.F.  immediately  after  5i  hours'  discharge  [i.e.,  evening  readings). 

Curve  3  shows  E.M.F.  after  placing  battery  on  4-ohm  circuit  for  one  minute  (after 
intervalof  rest,  taken  on  Mondays  only). 

Curve  4  is  similar  to  curve  3,  but  test  was  made  after  period  of  discharge. 

Curve  5  shows  mean  daily  internal  rt.'^istance  as  determined  by  tests  before  and  after 
each  discharge. 

vided  with  a  vent.  Cells  of  the  same  kind  were  then  taken 
and  a  rubber  expansion  chamber  was  fitted  to  each  cell  so 
that  the  gas  could  pass  into  the  chamber  but  could  not  pass 
right  away.  The  results  with  the  modified  cells  are  shown  in 
Fig.  2.  It  will  be  noticed  that  the  internal  resistance, 
instead  of  reaching  a  high  value,  ceaaes  to  rise  after  a  time. 

In  both  these  diagrams  curve  1  shows  the  E.^l.F.  just 
before  the  daily  run  and  curve  2  shows  the  E.M.F.  iumiedi- 
ately  after  the  run.  Curve  3  gives  the  E.M.F.  immediately 
after  patting  the  cells  on  a  -i-ohm  circuit  for  one  mimite 
after  the  interval  of  rest,  and  curve  4  the  corresponding 
figure  after  the  daily  run.  The  dotted  curve  shows  the 
internal  resistance.  "  Running  days  "  means  the  days 
under  test  {i.e.,  excluding  Sundays). 

If  the  higredients  of  the  depolarising  paste  are  very  fine 
the  gas  may  have  difficulty  is  escapuig  and  the  cell  may 
burst.  The  fact  that  a  cell  has  burst  is  uidicated,  if  not 
otherwise  evident,  by  a  rapid  rise  of  mternal  resistance. 

For  small  discharges  with  long  iiitervals  (such  as  may  be 

*  "  Proceedings,"  Institution  of  Post  Office  Electrical  Engineers,  1910. 
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required  in  Post  Office  worlc)  the  rise  of  internal  resistance 
is  a  serious  objection  to  some  t}'pes  of  dry  cell.  This  ls 
illustrated  by  Fig.  3,  which  is  also  due  to  Mr.  Lucas.  It 
will  be  seen  that  after  150  days  the  internal  rasistance  began 
to  rise  rapidly  and  was  also  considerably  higher  after  each 
day's  discharge  than  before  the  discharge,  giving  rise  to  two 
curves.  From  this  it  would  seem  either  that  diffusion 
occurred  with  difficulty  after  a  time,  or  that  gas  was  formed 
during  the  day  and  was  dissipated  during  the  night. 

The  rise  in  internal  resistance  is  a  troublesome  feature  of 
dry  cells.  It  is  not  due  simply  to  the  drying  out  of  a  cell. 
In  fact,  this  is  probably  only  a  minor  cause,  since  the 
roltaic  action  of  the  cell  itself  gives  rise  to  water.  It  is 
more  probably  due  to  the  formation  of  insoluble  double 
chlorides  and  basic  chlorides  which  take  up  water  in  their 
formation  and  which  restrict  the  available  path  for  the 
current.  It  is  noticeable,  however,  that  the  current  from 
an  old  cell  often  rises  for  a  time  when  the  cell  is  placed  on 
circuit,  showing  that  the  internal  resistance  is  reduced  by 
the  water  that  is  liberated.  Another  feature  of  ageing  is  the 
lowering  of  the  E.M.F. 

From  the  point  of  view  of  cost  of  operation  the  rise  of 
nternal  resistance  maybe  important  because  it  may  set  a 
.imit  to  the  life  of  the  cell.  Thus,  referring  to  Figs.  1  and 
2,  Mr.  Lucas  computes  the  inclusive  cost  per  watt-hour  for 
Post  Office  work  in  the  case  of  the  cell  whose  internal 
resistance  rises  rapidly  as  being  0-6d.,  whereas  the  cost  for 
the  cell  whose  internal  resistance  rises  slowly  is  only  0'37d. 


the  zinc  container.  To  facilitate  coimecting  up  cells, 
special  devices  are  sometimes  used,  such  as  the  Fahnestock 
connector,  supplied  by  the  National  Carbon  Co.  (U.S.A.), 
and  illustrated  in  Fig.  4.  Another  American  de\ace  is  the 
Patterson  connection,  shoAvn  in  Fig.  5.  The  top  of  the 
cell  is  provided  with  a  screw  thread  so  that  it  will  screw  into 
a  large  Edison  socket.  In  the  case  of  a  battery,  a  number 
of  these  sockets  are  wired  together  and  it  is  only  necessary 


Fig.  4. — Fahxestock 
Terminal. 


Fig.  5. — Pattersox  Screw 
Top  for  Dry  Cell. 


to  screw  the  cells  home  to  secure  connection.  Ignition 
batteries  are  conveniently  fitted  up  in  boxes  in  this  wav. 
Cabinet  outfits  are  made  up  on  this- plan  to  give  up  to  150 

amperes  at  a  low  voltage. 

Materials. 
The  manganese  peroxide  (mainly  from  the  Caucasus  or 
Japan)  usually  contains  85  per  cent,  of  MnO,.     The  carbon 
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;{.        IlMNTK/'TING  the  rNDEStUAUII.ITY  «IK  HAVIXG  A  LaRC.K  DkY  C'KI.L  FOR   A  SmAT.L  CtRRENT.   AND  THE  RaPID  RiSE 

IV  Intkhnai.  Resistance  after  a  Certain  Period.     (Lucas.) 

Discharge  at  48-3  m.a.  for  5  hours  (average)  per  day. 

(51  hours  on  five  days  a  week  and  2i  hours  on  Saturdays.) 
of  rest  (/.'•..  mr 

'-nine  readings;. 


Curve  1  shows  E.M.F.  aft- 
Curve  2shows  E.M.F.  imr 
Curve  3  .shows  E.M.F.  - 
Curve  4  is  similar  to  curv 
Curves  shows  mean  dail. 


MerSl  hour.'-.'fi 


Tlieso  figures  are  an  estimate  of  the  total  cost  involved  so 
lf»ng  as  Mie  battery  remains  in  ase,  and  include,s  interest  on 
capital,  c-stahlishmcnt  charges,  freight  and  handling,  labour, 
snporvi.sion.  travelling.  inateriaN  and  estimated  value  to 
cover  the  phpical  dctorioralion  of  jieriuanent  parts,  if  an  v. 

Kxcept  for  the  vent  tube,  dry  cells  are  always  herraetically 
sealed  by  means  of  a  bit  uminoas  or  r©»inoiLs  .seal. 

The  r.-irbon  terminal  is  usually  one  of  the  varieties  iisetl 
in  li(\lanrli6  cells.  The  zinc  terminal  is  generally  a  wire, 
but  .\inorican  makers  prefer  an  acorn-head  post  soldere<l  in 


minuf  (alter  interval  of  rest,  taken  on  Mor.da)'s  only). 
iviio  ttfore  and  after  each  discharge. 

that  is  used  is  retort  carbon,  coke,  petroleum  coke  and  other 
varietie,s  of  varioiLs  qualities  freed  from  iron  by  maini^tif 
separation.  Graphite  may  be  natural  or  artificial  (mostly 
that  known  as  Acheson  Ba2),  but  more  iL'^ually  the  l>ef^t 
(lualities  of  natural  graphite,  such  as  that  f n  m  Ceyl<»n.  is 
employed. 

lioth  the  sal  ammoniac  and  zinc  chloride  ma^^t  be  free 
from  impurities,  particularly  from  iron,  otherwi'^e  local 
action  results.  Local  action  also  occurs  if  copjxT  jiasses 
inio  solution,  since  it  then  becomes  deposite*!  on  the  zuic  ; 
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ill  fact,  copper  is  the  most  harmful  impurity  hi  this  respect. 
It  might  be  thought  that  local  action  would  also  occur  on 
account  of  the  solder,  but  since  lead  and  tin,  the  constituent 
metals,  have  high  "  over  voltages  "  [i.e.,  they  require  con- 
siderably more  than  the  P.D.  due  to  the  decomposition  of 
water  to  liberate  hydrogen),  such  action  does  not  take  place. 
Some  local  action  may  also  arise  if  the  carbon  and  the 
depolarising  mixture  are  both  in  contact  with  a  thin  layer 
of  the  electrolyte  paste,  the  zinc  being  on  the  other  side  of 
this  layer.  Messrs.  C.  F.  Burgess  and  C.  Hambuechen* 
state  that  the  P.D.  between  the  carbon  and  the  mixture  is 
0-176  volt.  Consequently  it  is  better  to  surround  the 
bottom  of  the  carbon  with  the  mixture  if  the  zinc  is  suffi- 
ciently near  to  form  part  of  the  path  carrying  the  resulting 
current. 

Desiccated  Cells. 

It  is  well  recognised  that  dry  cells  deteriorate  if  they  are 
in  a  hot  place  considerably  more  quickly  than  if  kept  in  a 
place  that  is  cool.  It  is  not  surprising,  therefore,  that  such 
cells  are  found  less  satisfactory  in  tropical  than  in  temperate 
climates.  For  this  reason  cells  have  been  devised  which 
are  not  only  dry  by  name  but  dry  in  actuality,  and  may  thus 
be  called  desiccated  cells.  Substantially,  these  cells  are 
"dry  cells  in  which  powders  are  used  instead  of  pastes.    Con- 


%r\ 


this  cell  is  not  so  high  as  that  cf  the  corresponding  dr}'  cell. 
As  to  what  is  the  explanation  of  this  shorter  life  it  is  difficult 
to  say  with  certainty.  Possibly  it  may  be  due  to  the  fact 
that  the  lower  oxide  produced  by  the  reduction  of  the 
manganese  peroxide  is  more  bulky.  Since  the  paper  is 
mucli  less  yielding  than  the  white  paste  or  gelatinous  elec- 
trolyte used  in  dry  cells,  the  resulting  pressure  may  be  high 
enough  to  force  the  moisture  out  of  the  paper  and  to  form 
the  impurities  from  the  zinc  into  a  layer  of  somewhat  high 
resistanc.,  thus  shortejiing  the  life. 

The  Dura  Cell. — The  Dura  cell,  which  is  made  under 
a  patent  by  Messrs.  Siemens  Brothers  &  Co.,  is  more  of 
the  wet-cell  type.  As  will  be  seen  from  Fig.  7,  a  sack  form 
of  carbon  element  is  used,  and  the  space  between  this  and 
the  zinc  contamer  is  filled  with  a  powder  consisting  of 
ammonium  chloride  and  a  gelatinous  substance  which  forms 
a  paste  when  moistened.  There  is  a  considerable  space 
between  the  top  of  the  sack  and  the  seal.  The  latter  con- 
sists of  two  layers  of  cork,  the  lower  one  of  which  closes  the 
zinc  vessel  and  the  upper  one  the  outer  case,  the  space 
between  these  two  layers  being  filled  with  a  re-inoas  material. 
A  vent  tube  is  pro\'ided,  and  also  a  corked  tube,  through 


Fig.  8.— Section  of  H.  2.0  Cell. 


Fig/ 6. — Skction  of  the  "  Extea  Sec"  Cell. 

'~A=Cardboard  case.        H  =  Bituminous  seal. 
•  <B=  Insulating  layer.        K  =  Rubber  cork. 

C=Carbon  tube.  Z  =  2inc. 

"'F=  Depolarising  paste  Ti  =  Positive  terminal. 
G=Layerof  absorbent  paper.  T2  =  Negative  terminal. 


Fig.  7. — Section  of  the  Dur.v  Cfoll. 

A=Cardboard  case.  K=Cork:  stopper. 

B=  Sack  element.  V=Vent  tube. 

C=Carbon.  Z=Zinc. 

G=Excitant  powder.  Ti  =  Positive  terminal. 

H=Corkseal.  T2  =  Negative  terminal. 


A=  Glass  jar. 

B=  Layer  of  compound. 
Ci  =  Sack  element. 
Ca— Carbon. 
Dj  — Porcelain  base. 
D2  =  Porcelain  ring. 

E=Rubbe'-ring. 

G=Excitait  crystals. 


H  =  Bituminous  seal. 
J = Waxed  cardboard  washer. 

K=Cork. 

V=  Vent  tube. 

7=  Zinc. 

Ti  =  Positive  +ermiral. 
T2=Negative  terminal. 


sequently,  they  can  be  kept  indefinitely  without  deteriora- 
tion, and  when  they  are  required  for  use  the  necessary  water 
can  be  added.  This  is  a  very  great  advantage  ;  but,,  on  the 
other  hand,  such  cells  do  not  in  all  cases  have  as  long  a  life 
as  the  corresponding  dry  cells. 

The  "  Extra  Sec  "  Cell. — This  cell,  which  is  made  by  the 
General  Electric  Co.,  may  be  described  as  a  G.E.C.  dry 
cell  modified  to  take  advantage  of  the  above  principles. 
A  section  of  the  cell  is  shown  m  Fig.  6.  A  tendency 
towards  American  practice  is  seen  in  that  a  thick  layer  of 
absorbent  paper  is  used  for  lining  the  zmc  container.  The 
space  between  the  paper  and  the  carbon  is  filled  with  the 
depolarising  mixture.  The  carbon  is  hi  the  form  of  a  per- 
forated carbon  tube,  so  that  when  water  is  poured  into  this 
tube  it  percolates  through  the  perforations  and  saturates 
the  depolarising  mixture  ;  the  latter  is  made  up  with  exciting 
salts,  so  that  the  necessary  electrolyte  is  produced  when  the 
water  is  added. 

According  to  data  published  by  the  Company,  the  life  of 

*  "  Trans."  American  Electrochem.  See.     Vol.  XVI.,  p.  97,  1909. 


which  water  is  added.  The  cell  is  charged  by  pouring  hi 
water  until  the  cell  is  full.  It  is  then  allowed  to  stand  for  a 
few  hours,  when  any  water  that  has  not  been  absorbed  is 
shaken  out  and  the  tube  is  re-corked. 

The  H .  2.0  Cell. — This  cell,  which  is  rather  more  com- 
plicated in  its  construction  than  the  other  examples  here 
described,  is  made  by  the  Ediswan  Co.  As  shown  by  Fig.  8, 
a  glass  jar  is  used  as  a  container.  Into  the  bottom  of  the 
jar  is  run  a  little  bitmninous  compound,  which  seives  to  fix  a 
porcelain  cup.  The  latter  acts  as  a  support  for  the  sack 
element.  The  cylindrical  zinc  is  separated  from  the  sack  at 
the  bottom  by  the  porcelain  cup,  and  at  the  top  by  a  rubber 
ring.  Above  the  sack  is  a  porcelain  ring,  which  carries  a 
waxed  cardboard  washer  for  supporting  the  bituminous 
seal.  A  vent  tube  is  provided  in  the  seal.  An  unusual 
feature  is  the  strip  terminal  connection  to  the  zinc,  which  is 
of  lead  ;  the  other  terminal  is  fixed  by  means  of  a  brass  cap. 
The  cell  contains  a  certain  quantity  of  crystals  and  only 
requires  the  addition  of  water. 

{To  he  concluded.) 


910 


THE  ELECTRICIAN,  MARCH  31,  1916. 


SIR  J.  J. 


THOMSON   ON    RADIATION    FROM    ATOMS 
AND  ELECTRONS. 


The  subject  of  the  series  of  six  lectures  by  Sir  J.  J.  Thomson,  O.M., 
P.R.S.,  delivered  at  the  Royal  Institution  on  Saturday  afternoons, 
commencing  on  March  11,  was  "  Radiation  From  Atoms  and  Elec- 
trons." In  what  follows  we  give  an  abstract  of  the  first  three 
lectures. 

The  main  object  of  the  study  of  radiation,  Sir  Joseph  said,  in  open- 
ing his  subject,  was  to  form  an  idea  as  to  the  mechanism  at  work 
within  the  atom  when  radiating,  and  he  would,  in  the  first  lecture, 
consider  the  principal  difficulties  which  were  experienced  in  inter- 
preting the  radiations  with  respect  to  the  vibrator  emitting  them. 
Up  till  about  20  years  ago  it  had  been  believed  that  the  occurrence 
of  interference  bands  in  experiments  with  white  light  implied  a 
great  regularity  in  the  vibratiorLS  of  the  luminous  source.  But 
Rayleigh  had  shown  that  this  study  was  not  non-ambiguous,  and 
it  was  now  universally  held,  the  lecturer  thought,  that  the  regu- 
larity of  interference  bands  had  nothing  to  do  with  the  vibrations, 
but  depended  upon  the  peculiarities  of  the  instrument  used  and  of 
the  medium  through  which  the  vibrations  had  passed  before  being 
received.  This  was  demonstrated  in  various  ways.  Two  rubber 
tubes  were  suspended  from  the  ceiling  of  the  hall.  Striking  the 
lower  part  of  the  one  tube  sharply  with  the  edge  of  the  hand.  Sir 
Joseph  showed  that  the  disturbance  travelled  up  the  tube  and  was 
reflected  back,  a  hump  being  seen  to  travel  up  and  down  .several 
times  while  keeping  its  shape  unchanged.  It  was  not  a  wave- 
motion  ;  only  a  short  length  of  the  tube  was  disturbed  at  any 
moment,  and  there  was  no  tendency  for  the  motion  to  spread. 
Acoustically  it  was  something  like  the  crack  of  a  whip  or  pistol- 
shot,  which  had  no  musical  note  in  it.  When  a  man  standing  at 
the  proper  distance  in  front  of  a  flight  of  steps  clapped  his  hands 
or  discharged  a  pistol,  the  noise  would  be  of  very  short  duration  ; 
but  the  steps  at  regular  intervals  successively  reflected  the  dis- 
turbance back,  and  the  noise  came  back  to  the  ear  as  a  musical  note, 
the  pitch  depending  ui^on  the  number  of  steps,  but  not  on  the  dura- 
tion or  period  of  the  original  disturbance,  which,  indeed,  had  no 
period.  Similarly,  the  character  of  the  rolling  thunder  did  not 
depend  upon  the  instantaneous  crack  produced  by  the  lightning 
discharge,  but  upon  the  reflecting  clouds.  In  order  to  illustrate 
the  influence  of  the  steps  in  the  rubber-tube  experiment,  the  second 
tube  had  been  weighted  in  its  upper  portion  by  four  or  more  lead 
rings  encircling  the  tube.  When  this  tube  was  struck  like  the  former, 
the  hump  was  reflected  back  from  each  weight  and  spread  out 
into  a  wave,  so  that  a  considerable  length  of  the  tube  was  seen  to 
vibrate  at  anj'  moment.  If  we  now  imagined,  in  the  place  of  the 
steps,  a  grating  of  opaque  and  transparent  parts  at  regular  inter- 
vals, light  falling  on  the  grating  would  bo  sent  back  in  a  succes.sion  of 
separatt!  disturbances  whicli  might  interfere  with  one  another,  and 
the  interference  would  depend  upon  the  grating,  but  not  at  all 
iip(m  the  original  source  of  light  which  might  be  (juite  irregular  or 
a  mere  |)iiisc.  'I'lie  interference,  thoroforo.  would  not  give  any  clue 
iui  to  the  nature  of  the  source  of  light. 

The  ca-se  of  the  ])rism  was  analogous  but  more  difiicult.     There  a 

(listinl)arK'c  ])a.s.sed  through  a  refracting  medium  \\liich  transmitted 

dilTcrcnt   disturbances  at  different  speeds.     To  illustrate  this  case, 

Sir  .loHC])!!   first  made  u.se  of  Kelvin's  "  wigglcr,"  a  long  wire  (sus- 

l»cn(l((i    from   the  ceiling)  to  which    horizontal   wixxh-n  cross    bars 

were  attached  in  a  sort  of  spiral  arrangenient.     When  the  bottom 

l)ar  wa.s  twisted,  a  whole  series  of  waves  was  seen  to  travel  up  tlie 

"wigglcr,"  the  wave-length   iiicroiusing  with  the  <li.stnncc   from  the 

bottom    bar.     The   waves   produced   in   water   by   a   falling   stone 

alTonlcd  a  better  illustration.      In  his  studies.  Kelvin  had  .start«-d 

from  a  hump  Monu>how  produced  in  water;    that  hump.  Sir  .Joseph 

exemplilicd  by  a  slide,  would  be  a  valley  next   moment,  and  ring 

waves  would   travel  outward.     .\ft<'r  a  certain   time  the  water  at 

the  centre  of  the  diHturliance.s   would  app«<ar  flat,  the  waves  near 

it  sliorl  and  low  :    the  main  wave.  high(>r  and  longer,  could  1h'  .seen 

farther  out.  and  the  waves  l)cy(md  that  would  Ih^  longer,  shallower 

and  faster.     Similarly,  an  irn>gular  jtulso  of  light  woidd  spn-ad  o<it 

in  a  prism  into  a  large   numl>cr  fif  regular   waves,    tlic   number  of 

waves   incivasing  a.s   the   length   of   the  optical    [xith    thn)Ugh   the 

gla.sH  increased.     The  ea.sic.st  way  of  analy.sing  light  waw  by  Konrier's 

lIicon<m.   1  hough   it    looked   a   j>aradoxical    way.      .Any  disturbance 

whiilcvcr  could  be  n'jHesented  by  a  seriew  of  waves  su])«>rim|Mised 

upon  one  another.     Kven  an  abrupt  noise  might  Ik*  rpprp.s<<nte<l  by 

th(<  super|>osition  of  the  musical  notes  sent  out   by  several  tuning 

forks  of  ditTcivnt   pitches.     It  api^ariMl  strange  that  a  momentary 

noise  should  1h«  analyse*!  into  a  scries  of  eontinuous  waves  :    but 

the  waves  would  interfcr.>  with  one  another,  and  the  eonihinc«l  result 


of  the  waves  would  be  a  noise,  followed  by  silence  and  by  a  repeti- 
tion of  the  noise,  and  so  on.  The  above-mentioned  water  hump 
of  Kelvin's  could  be  analysed  in  the  same  way.  Now,  the  pecuharity 
of  water,  glass  and  some  other  media  was  that  the  sj^eed  of  the 
travel  of  the  waves  depended  upon  the  wave-length.  It  was  not  so 
in  air,  for  otherwise  the  enjoyment  of  a  concert  would  be  impossible, 
nor  was  it  so  in  the  first  rubber  tube,  where  all  the  waves  travelled 
at  equal  speeds  and  hence  retained  their  shapes.  But  in  water  and 
glass  the  longer  waves  travelled  faster  ;  hence  the  longer  watves 
came  up  to  the  front  and  left  the  shorter  ones  behind,  and  the 
separation  became  the  more  perfect  the  longer  the  path  (or  the  more 
glass  there  was) ;,  finally,  the  leading  waves  might  be  monochro- 
matic, i^*  <^ 
In  order  to  exemplifj'  these  features  Sir  Joseph  made  a  thin 
stream  of  water  flow  down  a  plate  of  glass  which  was  more  or  less 
induced  to  alter  the  velocity  of  flow.  A  knob  projected  from  the 
middle  of  the  glass,  opposing  an  obstacle  to  the  f  ow ;  that  knob 
turned  the  current  back,  and  when  the  velocities  of  the  original  and 
of  the  reflected  currents  were  equal,  a  s3'stem  of  stationarj-  waves 
was  .set  up  which  could  be  seen  by  projection.  But  these  waves. 
Prof.  Thom.son  explained,  were  not  gravitational  waves  (as  in  the 
sea,  where  long  waves  travelled  faster  than  short  ones),  but  surface- 
tension  waves,  whose  short  ripples  were  faster  than  the  long  waves. 
When  the  speed  of  the  downward  flow  of  the  water  was  increased,  the 
ripples  came  up  more  closely  to  the  knob  and  to  one  another,  because 
the  reflected  wave  was  then  of  shorter  length.  On  the  other  hand, 
the  waves  became  indistinct  and  vanLshed,  when  the  sjieed  of  flow' 
was  reduced  below  a  limit,  because  the  propagation  of  waves  over 
a  water  surface  required  a  certain  minimum  speed.  Thus  it  was  the 
medium  (the  water)  which  decided  whether  or  not  the  disturbance 
would  be  propagated,  and  so  it  was  with  the  glass  of  the  prism. 

In  a  sense  the  prism  coloured  the  light  by  separating  the  train  of 
waves,  and  if  it  were  not  for  that  effect.  Sir  .Joseph  could  not  under- 
stand how'  the  eye  could  receive  the  sensation  of  colour  from  a  dis- 
turbance lasting  a  fraction  of  a  ^^bration  onh%  just  as  it  was  not 
possible  for  the  ear  to  pick  out  one  particular  note  unless  .several 
of  its  complete  vibrations  reached  the  ear.  Sir  Joseph  added  that 
we  knew  little  about  the  mechanism  of  the  eye,  but  he  did  not  believe 
that  a  blind  man  could  guess  the  dimensions  of  a  room  .«imply  by 
clapping  his  hands,  as  had  been  asserted.  The  prism  chd  more  than 
it  was  credited  with  in  text-books.  It  was  mathematically  correct 
to  say  that  it  disentangled  the  mixed-up  colours.  That  would  not 
apply  to  a  pulse,  however  ;  but  the  prism  actually  prolonged  the  time 
which  a  disturbance  lasted,  especially  if  the  optical  path  were  long. 
For  that  reason,  however,  the  prism,  like  the  grating,  could  not 
inform  us  a«  to  the  regularit}'  of  the  original  disturbance. 

Yet  some  cases  of  interference  studied  by  MicheLson  stood  ajmrt, 
becau.se  in  them  the  optical  path  (through  glass)  was  very  short. 
Reference  to  a  simple  case  of  acoustic  interference  would  make  that 
clearer.  A  sensitive  flame  was  ])laced  between  a  source  of  soiuid  and 
a  mirror  so  as  to  receive  both  the  direct  and  the  reflected  sound 
waves.  Two  waves,  although  they  might  arrive  at  the  same  moment, 
had  not  left  the  source  at  the  same  moment,  because  the  reflected 
wave  had  a  longer  way  to  travel,  and  the  time  interval  would 
increase  with  the  difference  in  the  distances  travelled.  !Michelson 
now  observed  an  interference,  which  could  be  balanced,  of  green 
mercxu'v  light  in  cases  where  the  time  interval  was  equivalent  to 
540.0(X)  vibrations.  That  exix'riment  had  l>een  supix>sed  to  imply  that 
a  mercury  atom  Avould  sustain  its  vibrations  with  a  persistence  that 
it  vibrated  after  half-a-million  vibrations  exactly  as  vigorously  and 
under  the  same  conditions  as  before.  That  was  not  the  whole  storv. 
however.  Sir  .Tose|>h  thought.     The  radiation  could  not  be  ex    "  ^ 

with  reference  to  a  single  atom.     There  were  ot  her  atoms  surr" 
it.  colliding  with  it,  and  thus  disturbing  its  vibrations.     Yet  the  > 
lurbances  would  not   be  considerable  if  the  intervals  b- 
ccssive  collisions  were  large  by  eompari.son  with  the  time  i    , 
half-a-million  vibrations.     A  large  number  of  atoms.  Sir  Jo.seph  .-   - 
gested.  were  forced  into  tmie  by  their  mutiial  influeU'  '      ' 

atom  cca.scd  to  radiate  another  began,  and  that  it  > 
was  due  to  the  res|>cctive  radiation  itself.     In  order  to  illustr 
intcrferrn<"c  effects  accMimulate  and  become  stationary.  Sii 
finally  dipi)ed  two  wires,  each  attached  to  a  tuning  fork,  into  •■ 
of  mercury  :   a  beautiful  Ry.''tem  of  interference  ripples  wa«  wt  "p 

Heferrinp  again,  in  the  second  lecture,  to  the  Michelson  >  '  "    ' 

Sir  .Joseph  said  that  interfen-nce  w<iuld  not  Ix'  jKis.sible  , 
been  any  irregiilarity  in  the  long  wave  train  or  amjilitude  o<  '  " 
mercury  light.     If  that  light  had  pa,s.sed  through  many  pri«T-''   ' 
n-gularity.  if  not  <mginally  present,  might  yet  have  l»ccn  p' 
by  the  length  of  jvith  through  the  gla,<8  ;   that  length  had  Ix- 
small,  however.     But  the  regularity  wa*  jxrhaiw.  after  all,  dui  .    ; 
medium  surrounding  the  menury  atoms,  i.f..  mercurA"  vaiwuni.     H 
that  medium  pos.se.s8cd  ver\-  intense  disjxrsivc  jwwrr.  the  regularity 
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of  the  wave-train  could  be  explained  by  that  dispersion,  and  there 
was  reason  to  ascribe  an  altogether  inordinate  dispersion  to  mercury- 
vapour.  The  curve  AB  of  the  diagram.  Fig.  1 ,  explained  the  ordinary 
relations  between  refractive  index  (and  hence  dispersion)  as  ordinate 
and  frequency  as  abscissa ;  as  the  frequency  rose  the  refractive  index 
became  greater.  That  held  for  glass  and  many  other  substances,  but 
not  for  substances  which  showed  anomalous  dispersion  and  were  also 
known  to  give  out  pecuHar  light  of  their  owti.  In  their  case  the  rule 
held  up  to  a  certain  frequency  C.  If  the  frequency  of  the  Hght  waves 
increased  very  sUghtly  then,  the  refractive  index  shot  up  almost  into 
infinity  DE  ;  and  if  the  frequency  were  still  raised,  the  square  of  the 
refractive  index  became  negative,  and  the  light  did  not  pass  at  all  ; 
with  still  further  increase  of  the  frequency,  the  refractive  index  also 
increased  again,  remaining  smaller,  however,  than  it  had  been  before, 
as  at  FG.  These  peculiarities  could  be  explained  by  the  model  of  Prof. 
Wilberforce,  of  Liverpool  (Fig.  2).     In  a  rigid  frame  nearly  3  metres 


in  length,  two  systems  of  brass  balls  Ai...B^...Bi2  (21  balls  in  the 
model,  only  a  few  shown  in  Fig.  2)  are  connected  in  series  by  spiral 
springs  ;  they  are  further  held  by  spiral  springs  from  above,  and  by 
rods  or  wooden  frames  (within  which  heavy  pendulums,  all  equal, 
are  suspended  by  strings)  jointed  in  the  bottom  bar  of  the  big  frame  ; 
the  balls  can  oscillate  in  a  horizontal  plane  (out  of  the  plane  of  the 
paper)  so  that  the  line  AB  becomes  sinuous,  the  whole  suspension 
system  taking  part  in  this  oscillation.  The  oscillations  are  excited 
by  pushing  and  pulling  ball  A^  in  imison  with  the  beats  of  a  metro- 
nome. When  Aj  was  oscillating  at  frequency  84  per  minute,  the 
whole  line  AB  was  a  sinuous  wave,  but  the  wave-length  was  shorter 
in  II.  than  in  I.  ;  at  frequency  95  the  wave  in  II.  was  still  shorter 
and  the  pendulum  near  Bi  oscillated  more  than  the  others;  at  110, 
the  natural  period  of  the  pendulums  had  been  exceeded,  B^  and  its 
pendulum  took  up  almost  all  the  energy,  and  the  wave  did  not  travel 


System  IL. 


System  I. 


Fig.  2. 

beyond  Bj  ;  at  127,  this  was  accentuated,  Bj  pendulum  jerking 
violently,  the  further  balls  remaining  at  rest;  at  168  the  wave 
travelled  again  into  II.,  where  the  wave  was  now  longer  than  in  I., 
and  the  pendulums,  which  had  first  oscillated  in  the  same  direction 
as  their  balls,  now  swung  forward  when  their  balls  were  moving  back. 
At  a  certam  frequency  a  very  slight  increase  in  the  frequency  made 
a  very  great  difference  in  refraction  and  dispersion  ;  that  was  when 
resonance  between  the  incident  light  and  the  natural  period  of  the 
atoms  of  the  medium  was  attained.  If  the  model  had  been  oscillated 
at  exact  resonance  it  would  have  flo\A'n  to  pieces,  Sir  Joseph  re- 
marked ;  but  he  would  exemplify  resonance  by  another  model.  To 
the  lower  end  of  a  spiral  spring,  weighted  in  its  middle  and  suspended 
vertically,  was  attached  a  rod  which  was  itself  jointed  below  to  a 
point  near  the  centre  of  a  disc  turned  at  variable  speed.  At  slow 
•  rotation  the  weight  moved  up  and  down  in  phase  with  the  crosshead  ; 


at  high  speed  the  forced  vibrations  of  the  spring  weight  were  again 
smooth,  but  not  in  phase  with  the  crosshead  ;  at  an  intermediate 
speed,  which  corresixjnded  to  the  natural  jx;riod  of  the  spring,  the 
vibrations  became  very-  violent  jerks;  at  this  perirxl  the  weight 
absorbed  energy  from  the  system,  a  point  to  which  Sir  Joseph  sub- 
sequently reverted. 

Two  optical  illustrations  of  these  features,  due  to  K.  \V.  Wood,  of 
Baltimore,  were  then  shown.  A  glass  bulb  contained  iodine  vapour 
at  very  low  pressure;  the  vapour  was  almost  invisible  in  the  warmed 
bulb  until  light  of  a  particular  wave-length  (not  other  light)  made 
the  bulb  shine  in  a  luminous  fog.  Another  bulb  contained  sodium 
vapour  wh'ch  formed  a  mirror  on  the  inside  glass  wall  ;  the  mirror 
disappeared  when  the  bulb  was  heated  over  a  Bun.sen  burner.  From 
a  M^ker  burner,  in  which  salt  was  burning,  yellow  sodium  light  was 
then  made  to  fall  on  the  bulb  ;  there  was  inten.se  reflection  inside 
from  the  spot  struck  by  the  rays  outside,  and  a  glow  of  the  sodium 
vapour  beyond  that  spot. .  Wood,  the  lec+urer  added,  had  placed  a 
triangular  screen  painted  with  magnesia  in.side  the  bulb  ;  the  white 
magnesia  was  an  excellent  reflector,  but  when  that  sodium  glow 
was  excited  by  sodium  rays  from  outside  (as  described)  the  reflec- 
tion and  dispersion  by  the  sodium  vapour  (at  a  pressure  of  0001  mm.) 
became  so  strong  that  the  magnesia  mirror  could  no  longer  be  dis- 
tinguished because  the  sodium  vapour  reflected  its  own  light  (but 
not  any  other)  more  strongly  than  the  magnesia,  which  was  a  good 
reflector  in  general. 

Coming  back  to  the  IMichelson  experiment.  Prof.  Thomson  asked 
his  audience  to  suppose  that  each  mercury  atom  made  a  few  oscilla- 
tions only,  gi\ing  rise  to  a  certain  disturbance,   which  could   be 
analysed  into  a  series  of  waves  moving  at  different  velocities.     The 
particular  mercury  vapour  light,   having  infinite  refractive  index 
and  dispersion  and  hence  practically  no  velocity  (for  the  velocity 
was  inversely  proportional  to  the  index),  would' then  be  separated 
from  the  other  waves  left  behind.     Thus,  one  had  no  clue  as  to 
regularity  of  the  original  waves  in  the  presence  of  vapour,  and  to 
obtain  information  as  to  the  regularity  one  had  to  work  in  another 
way.     The  only  thing  that  could  not  be  analysed  by  Fourier's 
theorem  was  an  absolutely  indefinite  train  of  simple  waves,  perfectly 
regular  in  all  respects.     Such  a  train  of,  say,   1.000  wave-lengths 
of  Na  light,  having  neither  end  nor  beginning,  could  not  be  analysed, 
unless  we  added  other  waves  to  it,  which  would,  in  the  spectrum, 
give  additional  lines  or  satellites  near  the  sodium  line.     If  that 
additional  light  had  also  about  1,000  vibrations  the  satellite  would 
be  close  to  the  line,  or  the  Une  would  merely  appear  broadened. 
With  a  train  of  only  10  vibrations  or  1  vibration,  line  and  satellite 
would  distinctly  be  separated,  the  further  the  fewer  waves.     A  gain 
or  loss  of  a  few  waves  (1  or  3,  e.g.)  during  the  period  of  the  excita- 
tion would  give  ri.se  to  the  mo.st  important  Fourier  components"; 
a  gain  of   one  wave  would,  with  1,000  original  waves,  produce  a 
satellite  within  1  in  100,000  of  the  line.     The  general  effect  would 
be  a  broadening  of  the  spectrum  lines,  and  the  fineness  of  a  Une  was 
a  measure  of  its  regularity.     The  actual  breadth  of  a  line.  Rayleigh 
had  demonstrated,  could  be  deduced  from  the  Doppler  effect,  since 
the  light  on  the  one  side  of  the  line  would  be  a  little  faster  and 
on  the  other  a  little  slower  than  the  mean  velocity. 

{To  be  continued.) 


Breakdowns  in  Colliery  Electric  Plant.— Mr.  R.  Devine, 

at  a  recent  meeting  of  the  Scottish  Branch  of  the  Association 
of  Mining  Engineers,  referred  to  some  breakdowns  of  electrical 
apparatus.  The  first  case  referred  to  was  tint  of  a  niotor  con- 
trolled by  an  oil-immersed  switch  and  rotor  switch,  of  the  liquid 
variety.  A  short  circuit  took  place  between  two  of  the  trip 
coils,  but  by  separating  them  with  a  piece  of  mica  the  motor 
was  enabled  to  run  as  usual.  The  motor  was  i.  3.lX>0-volt 
three-phase  machine  driving  a  pump  and  requiring  200  h.p. 
xVnother  fault  was  in  the  barrel  of  a  controller  for  a  50  h.p. 
open-type  three-phase  motor,  having  a  short  circuit  between 
phases.  A  fault  also  occurred  on  a  bitumen  three-core  cable 
owing  to  the  heat  of  the  place  softening  the  bitumen  and 
allowing  conductors  to  make  contact.  At  another  collierv 
there  was  a  shaft  exciter  on  the  turbo-altemator.  and  earth 
lamps  on  the  exciting  switchboard  to  indicate  a  fault.  Some- 
times one  of  the  lamps  on  the  machine  side  burned  more 
brightly  than  the  other,  showing  an  earth  on  the  machine  side. 
The  intermittent  fault  was  due  to  the  leads  from  the  shp-rings 
having  become  saturated  w'ith  oil,  presimiably  destroying  the 
insulation.     When  they  were  replaced  the  fault  was  cleared. 
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ORMER  IN  Theory  and  Prachcb.     Bv  Prof.  J.  A. 
Vol.   I.,    12s.   6d.  post  (reo.  abroad  13*.     Vol.    II., 

'i  of  Elrctric  Light  Carbons.    New  Edition.    Bound  cloth,  2s.  W. 
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These  important  Tables  and  Data  relating  to  Electricity  Supply  in  the 
United  Kingdom  in  1916  (which  have  been  published  annually  since  1887) 
are  now  obtainable,  price  3s.  net,  post  free  3s.  3d. 

The  Tables  of  Colonial  fand  certain  Foreign  Electricity  Supply,  Power 
and  Traction  Stations  are  also  obtainable,  price  2s.  6d.  net.,  post  free  2s.  9d. 

The  two  sets  of  Tables  are  supplied,  price  5s.  net.,  post  free  5s.  4d. 

SPECIAL   NOTICE. 

The  present  number  of  "  THE  ELECTRICIAN  '  completes  Vol.  LXXVI. 
The  Index  to  the  Volume  will  be  issued  (Gratis)  on  April  14th. 


Vol.  LXXVI.  of  "  The  Electeiciax."     Bound  in  Publisher's  covers, 
Price  17s.  6d.     Postage  U.K.  Is.  extra,  abroad  2s.  6d. 
Cases  for  binding  Vol.  LXXVI.,  price  2s.  ;  post  free,  2s.  4d. 

SPECIAL    NOTICE. 


Tmb  M* 

net! 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,  but  not  later  than  WEDNES- 
DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  Official  Announcements,  Auctions  and  "  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


TRUNK  LINE  ELECTRIFICATION. 

The  Paper  by  Mr.  N.  W.  Storer  on  "  Trunk  Line  Elec- 
trification," which  was  read  recently  before  the  Institu- 
tion of  Electrical  Engineers,  brought  forward  the  subject 
of  standardisation  of  electric  railway  equipment.  This 
problem  is  one  which  has  somewhat  troubled  the  minds  of 
railway  engineers  since  railway  companies  have  shown  a 
tendency  to  electrify  their  lines  on  different  systems,  but, so 
far,  the  matter  has  not  received  very  serious  attention. 
I'ndoubtedly  a  decision  ought  if  possible  to  be  reached 
before  much  more  progress  is  made,  but  at  the  present 
moment  we  doubt  whether  sufficient  data  are  available  to 
enable  any  decision  of  value  to  be  taken. 

The  question  in  all  its  aspects  is  much  broader  than  might 
be  thought  from  the  Paper  read  by  Mr.  Storer.  who  makes 
the  tacit  assumption  that  continuous  current  will  necessarily 
be  used  on  trunk  lines.     This  may  or  may  not  be  the  case. 
For  the  moment  we  have  three  general  systems — namely, 
contiiuioiis-curreiit,    single-phase     and    three-phase       As 
regards  the  first  two,  single -phase  is  at  a  disadvantage  '\x\  th*» 
weight  of  the  motor  equipment  :    but  in  the  overhead  line 
it  shows  a  lower  first  cost,  and,  if  transmission  from  the 
j)ower  house  is  by  single-phase  current,  this  is  true  also  of 
the    sub-station    plant.     Single-phase    transmission,    how 
ever,  implies  single-phase  generation,  which  is  more  costl\ 
in  first  outlay.     On  the  other  hand,  if  three-phase  genera- 
tion is  ado]ited  so  as  to  reduce  the  outlay  on  generation  and 
transmission  line  to  a  minimum,  then  rotary  plant  becomes 
necessary  in  the  sub-stations.      If  three-phase  is  used  i'. 
generation  it  becomes  a  question  whether  the  same  system 
should  not  also  be  used  on  the  locomotives,  thus  giving 
iinifonnity  throughout.     To  this  there  is  the  objection  that 
doui)le  overhead  conductors  are  then  necessar^^  but  a»  ; 
set-off  against  this  there  is  a  certain  simplicity  and  unif«^' 
mity,  and  regenerative  braking  becomes  a  simple  matter. 
Hue  to  this  last-named  feature,  the  three-phase  sy-*  "       '" 
found  favour  in  Italy  and  Switzerland,  but  it  has  pi.. 
reimiined  unnotirevl  in  other  countries.     \NV  do  not  feel 
convinced  that  this  policy  is  quite  justified. 

I\issing  from  these  systems  we  come  to  distinction.-^  that 
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uic  due  to  methods  of  collecting  the  current.  We  already 
have  in  use  for  low  voltages  in  this  country  both  third-rail 
and  third  and  fourth  rails.  For  high  voltages  an  overhead 
wire  becomes  essential  from  the  point  of  view  of  safety, 
thus  introducing  another  variant.  In  most  ca.ses  it  would 
not  be  difficult  to  provide  the  necessary  gear  for  through 
running  as  far  as  the  collection  of  current  is  concerned,  if 
this  were  all  that  would  be  necessary. 

Lastly,  there  is  the  question  of  voltage.  This  is  a  more 
difficult  point,  though  we  think  it  is  less  serious  than  it  would 
be  on  suburban  lines,  nor  can  it  be  compared  in  its  effect  with 
the  broad  and  narrow  gauges.  The  effect  of  the  latter  was 
felt  on  all  the  rolling  stock,  whereas,  in  the  working  of 
electrified  main  lines  only,  the  locomotives  would  be  unable 
to  pass  from  one  system  to  another.  It  is  not  an  uncommon 
thing  to  change  the  steam  locomotive  at  certain  points  of  a 
journey  at  present,  and  a  similar  change  could  still  be 
effected  at  the  junction  of  different  systems,  if  no  agreement 
were  reached  as  to  a  common  system. 

It  would  obviously  be  a  great  mistake  to  decide  upon  one 
particular  voltage  before  the  advantages  and  disadvantages 
of  other  voltages  had  been  fully  realised.  Suppose,  for 
example,  that  a  decision  had  been  enforced  five  years  ago. 
At  that  time  it  would  have  been  a  choice  between  600  volts 
continuous-current  and,  say,  6,600  volts  alternating-current, 
and  it  is  very  doubtful  which  of  these  two  systems  would 
have  carried  the  day.  It  is  not  merely  a  question  of 
suburban  traffic,  but  of  trunk-line  electrification  also.  In 
the  case  of  the  former  there  is  not  much  doubt  that  600 
volts  would  have  been  generally  adopted,  and  in  the  case 
of  trunk-line  electrification  alternating-current  would 
probably  have  received  strong  support.  At  the  present 
day,  however,  continuous-current  at  higher  voltages  has 
proved  itself  worthy  of  serious  consideration  and  it  is  much 
more  difficult  to  say  exactly  how  the  position  stands.  In 
this  country  the  bulk  of  the  electrification  has  been  carried 
out  at  600  volts  continuous-current,  but  there  is  now  1,200 
volts  on  the  Manchester  and  Bury  line,  1,500  volts  on  the 
North  Eastern  Railway  and  3,500  volts  used  experimentally 
on  the  Lancashire  and  Yorkshire  Railway,  all  of  which  aie 
continuous-current.  It  is  certainly  impracticable  to  have 
locomotives  capable  of  running  on  all  these  voltages  at  will, 
and  apart  from  this  there  is  the  single-phase  system  of  the 
London- Brighton  Company  at  6,600  volts.  There  is  no 
question  that  any  decision  on  the  matter  should  be  arrived 
at  by  the  railway  engineers  themselves,  and  this  we  cannot 
expect  until  much  more  experience  has  been  gained. 

Another  point  emphasised  in  the  discussion  on  this  Paper 
was  that  of  regenerative  braking.  There  is  not  much  doubt 
that  this  nrethod  of  biaking  has  leceived  less  attention  in 
this  country  than  it  deserves,  but  it  is  equally  certain  that 
it  presents  some  difficulties.  If  motors  on  existing  lines 
are  to  be  used  in  this  way  then  they  must  be  larger  for  a 
given  equipment.  Unfortunately,  it  is  by  no  means  easy 
to  provide  larger  motors,  on  account  of  lack  of  room,  at 
least  on  motor  coaches.  It  would  seem,  therefoje,  that  if 
satisfactory  working  is  to  be  secured  means  must  be  adopted 
to  obtain  more  efficient  ventilation  so  that  more  work  can 
be  obtained  without  risk  of  over-heating.  Assuming  that 
equipments  can  be  provided  for  regenerative  working,  the 
whole  problem  is  one  of  balancing  up  the  gain  in  running 
costs  against  the  increased  cost  of  equipment.  In  main- 
line working  there  is  not  much  to  be  said  for  regenerative 
braking  in  this  country,  although  it  is  most  important  in 
mountainous  countries,  such  as  Italy  and  Switzerland.  In 
suburban  running,  however,  where  the  stops  are  veiy 
frequent,  it  may  well  be  that  this  foim  of  braking  would 


prove  to  be  worth  the  extia  expenditure.  There  would 
not  merely  be  a  saving  in  electrical  energy  but  also  a  material 
saving  in  brake  rigging,  brake  blocks  and  probably  in  the 
rails  themselves.  This  que.stion  was  discu.ssed  in  the  recent 
James  Forrest  lecture  by  Mr.  H.  M.  Hobart,  who  gave 
interesting  figures  and  pointed  out  that  the  modem  motor 
for  locomotive  equipment  with  forced  ventilation  is  so 
much  lighter  than  the  earlier  self-cooled  motors  that  the 
provision  of  the  increased  output  that  is  necessary'  does  not 
present  any  difficulty. 
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[Copies  of  the  undermentioned  works  can  be  had  from  The  Electriciah  Offices,  post 
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10  per  cent,  for  abroad  or  for  foreign  books.] 


Wireless  Telegraphy,  By  Dr.  J.  Zknneck.  Transiattd  from  the 
German  by  A.  E.  .Skeliu.  (London  :  Hill  Publishing  Co.) 
Pp.  XX. -f  443.     17s.net. 

Few  students  of  radiotelegraphy  need  to  be  introduced  to 
"  Zenneck."  His  works  on  the  subject  are  classics,  and  need, 
therefore,  neither  to  be  recommended  nor  reviewed.  To 
many,  however,  these  works  have  remained  closed  books,  due 
to  the  fact  that  they  appeared  in  the  German  language.  On 
this  account  Mr.  Seehg's  able  translation  of  the  work  which 
has,  on  more  than  one  occasion,  been  referred  to  as  the  text- 
book, will  be  welcomed.  Eather  than  take  the  risk  of  distort- 
ing the  author's  precise  meaning  the  translator  has  in  places 
retained  a  very  literal  translation  in  preference  to  adopting  the 
customary  phraseology.  AVhen  tempted  to  add  something  to  or 
modify  the  original  (as,  for  instance,  in  connection  with  recent 
high-frequency  apparatus)  the  translator  tells  us  that  he 
finally  decided  to  let  Zenneck  be  Zenneck,  and  the  work  loses 
none  of  its  value  on  this  account. 

The  book  is  divided  into  14  chapters,  of  which  the  first  five 
deal  with  natural  oscillations  of  condenser  circuits,  open 
oscillators,  high-frequency  circuits,  coupled  circuits  and 
resonance  curves.  Chapter  VI.  is  devoted  to  the  antenna,  and 
in  the  next  three  chapters  transmitters  of  damped  and  un- 
damped oscillations,  and  liigh-frequency  machines  are  con- 
sidered. The  propagation  of  waves  over  the  earths  surface  is 
treated  in  Chapter  X.  In  the  remainder  of  the  book  the  authoi- 
succeeds  in  compressing  into  130  pages  a  large  amount  of 
information  on  detectors,  receivers,  directive  telegraphy  and 
radiotelephony.  From  beginning  to  end  sound  common  sense 
has  been  shown  not  oJily  in  the  selection  of  nuitter,  but  in  the 
balancing  of  the  several  sections.  Wc  are  glad  to  note  that 
without  undue  prominence  or  bias,  the  author  gives  clear  and 
brief  descriptions  of  the  commercial  apparatus  made  by  firmi 
on  the  Continent,  since  by  this  time  the  apparatus  made  in 
England  is,  or  should  be,  fairly  well  known. 

Two  other  features  of  the  book  deserve  imstinted  praise. 
These  are  tlie  bibliography  and  the  diagrams.  In  the  former, 
reference  is  made  to  a  large  number  of  important  contributions 
to  the  literature  on  the  subject,  and,  in  addition,  lucid  notes  are 
here  given  on  various  points  connected  with  the  theory  of  the 
subject.  The  diagrams  do  credit  to  the  text  as  well  as  to  the 
publishers,  who,  by  the  way,  have  reached  the  high-water 
mark  in  the  art  cf  book  illustration.  The  whole  of  the  press- 
work  of  the  book  leaves  nothing  to  be  desired. 

On  the  Relation  of  Imports  to  Exports.    By  J.  T.wlor  Peddih, 

F.S.S.     (I^md-JM  :    Lonumi-v-^.  Cm-n  .S:  Co.)     Pt>.  v.-f8S.     is.  6d. 

not. 

This  is  a  small  volume  of  which  more  than  half  is  devoted 

to  the  subject  of  the  title.     ^Vhile  giving  credit  to  the  position 

acquired  by  our  great  banks,  tlie  view  is   taken  that  there 

are  forces  of  British  industry  which  should  be  re-established 

in  this  country  as  the  one  and  only  effective  means  of  creating 

new  forms  of  wealth  after  the  war.     Some  allusion  is  made  to 

the  way  in  wh'ch  Germany  has  obtained  control  of  certain 

industries,  as,  for  example,  in  the  handling  of  minerals  in  the 

Australian  Commonwealth.     It  is  pointed  out  that  we  have 
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something  to  leam  from  German  methods  of  developing 
foreign  trade  through  the  influence  of  her  banks,  and  that  if 
our  system  were  sound  it  should  be  possible  for  us  to  main- 
tain a  greater  population  in  Great  Britain  and  Ireland  than 
48,000,000  people.  The  prosperity  of  a  country  depends, 
in  the  opinion  of  the  author,  more  upon  the  efficiency  of  its 
internal  than  its  external  trade,  and  it  is  possible  for  the  inter- 
nal trade  of  a  country  to  render  the  greater  part  of  its  external 
trade  unnecessary  and  yet  be  wealth-productive.  There  is  no 
doubt  that  the  subject  is  very  complex,  and  requires  a  good 
deal  more  than  superficial  study.  The  second  part  of  the 
book  deals  with  foreign  exchange,  and  is  beyond  the  scope  of 
The  Electrician. 

The  "Practical  Engineer  "Electrical  Pocket  book  &  Diary,  19 !  6- 

(London:  'I'd" 'rccliiiical  l'ul)lis'ninf.' Co.)     Pp.  i\.  •  (JUi.    Is.  4(1. net. 

In  the  present  edition  of  this  well-known  ]K)ckct-book  many 
of  the  tables  have  been  re-cast;  and  the  specifications  of  copper 
conductors  have  been  brought  into  agreement  with  those  of 
the  Engineering  Standards  Committee.  Sections  have  been 
added  relating  to  telephones  and  first  aid  in  accidents.  Instru- 
ments and  apparatus  are  stated  to  have  been  carefully  brought 
up  to  date,  and  a  method  of  calculating  the  flow  of  heat  through 
furnace  walls,  based  on  Ohm's  law,  has  been  introduced  for  the 
benefit  of  designers  of  electric  heating  and  cooking  apparatus. 
The  standards  for  electrical  machinery  of  the  Engineering 
Standards  Committee  have  be?n  revised  in  accordance  with 
the  October  report  of  last  year. 

Annuaire  pour  I'An  1916-     Public''  par  lo  Bureau  des  Longitudes. 
(Paris:   Oaulhii-r-Xillars  ot  (,'ic.)     Pp.  vi.  +  502.      Fr.L.Wnet. 

The  present  edition  of  this  well-known  volume,  which  first 
appeared  in  1796,  contains,  in  addition  to  the  usual  matter, 
some  87  pages  on  "  La  pression  barometrique  moyeune  et  le 
regime  des  vents  en  France,"  by  M.  G.  Bigouidan,  and  a 
■■  Notice  sur  le  Commandant  Guyou,"  by  M.  Emile  Picard, 
whose  death  is  a  great  loss  to  the  Bureau  des  Longitudes  and 
to  the  French  Marine.  Although  for  several  years  an  invalid. 
Guyon  never  ceased  to  pai-tici])ate  in  the  work  connected  with 
these  bodies,  particularly  in  those  portions  relating  to  naviga- 
tion and  nautical  astronomv. 


THE  POSTMASTER-GENERAL'S   ANNUAL  REPORT. 


From  the  rejiort  wliich  has  just  been  published  we  give  the 
following  extracts  dealing  with  points  of  interest  to  our  readers  : 

'/V/fj/ra/j/M.  - Diirinn  iho  yi-nr  iiulod  March  :il.  I'lir).  '.t|.17!).000 
pa«sod  over  tiip  Post  (  Uticr- wires.  Sincr  the  (niti)rf'ak  of  war  iho  militnn- 
and  naval  Irallic  lias  been  cxlnMncly  heavy.  Not  only  has  tin  number  iif 
(Jovcinrncnl  telcjrranis  materially  im  nased.  but  there  has  al.so  been  an 
increase  in  the  ninnber  of  words  per  telegram,  owiuj;  to  Oic  fact  that 
military  and  navnl  messafics  are  jimjrer  than  the  nverap-  business 
telcf{rams.  The  inereas*-  in  the  numlxTof  tvlenrnriH  sent  during  l!M  i  \rt. 
compared  witii  Ihr-  previous  year,  is  about  4"»  pi-r  cent.  The  ix-venuc 
from  this  source,  afl<r  m.ikinn  deductions,  amount.s  to  l"2.'.I.S4,!t42. 

The  Kuroi>ean  irisis  at  the  end  of  .Inly,  I!tl4.  and  the  subsc((ucnt 
declarati<iii  of  war.  threw  a  large  amount  of  work  on  the  tclcijraph  statT. 
in  addition  to  the  abnormal  incn'nw  for  a  f<'w  day.s  in  the  numlM>r  of 
j)rivale  telenrnmx.  pn-concerted  urrnnprments  were  brought  into 
ojieration  for  the  rapid  transmission  of  naval  and  military  uletrranit*.  all 
telegraph  onic«-N  In-ing  kept  ojien  day  and  night  for  4S  hours  after  mobilisa- 
tion was  ordere<l. 

Thi"  prearranged  s(  heme  for  fa(  ilitating  rapid  telegraphic  eomntuni- 
<  iitioii  between  l/on<lon  and  all  ])lac(  s  of  naval  importance  in  the  I'nitrd 
Kinudom  included  the  dcKimteh  of  Home  ;J(KI  Post  Oflice  t4>legrai)hists 
to  the  various  i  nv,il  :  ignal  •  fntinns  and  other  establishments,  ami  the 
equipment  of  many  special  cinMiii.s  of  whii  h  only  the  ne. csary  lengths  of 
win<  wen<  maintained  hi  time  of  peace.  Since  August.  i!U4.  iiianv 
uddilionni  circuits  have  Iim  n  providetl  to  meet  the  growing  nee<ls  of  the 
various  centivs  of  naval  activity,  t hew  circuit*  U-ing  made  up.  bo  far  an 
possible,  liy  utilising  reserve  win>H  or  by  altering  the  etjuipnirnt  of 
existing  wirvH.  inclucUng  those  uwhI  for  eommen  in)  messages,  so  ai«  to 
enable  them  to  carry  M.nnt  of  traftic. 

The  Post  Oftice  en.  t  have  also  Immh  largely  employed  since 

till-  out lireak  of  war  m  pioviding  telephone  and  telegraph  lines  for 
niibtary  defence  purposes  in  this  .ountrv.  and  (or  the  control  and 
admimstrnfion  of  the  i„-w  armies,  and  the  use  of  the  telephone  svslom 
tor  thesj-  pnrpoj.es  ha-;  thrown  a  eon^iderahle  amount  of  work  and 
wponMbibty  on  the  stdtf»  of  the  Pont  Ofticv  Exchange.. 


The  number  of  Telcgra])h  Offices  o))en  on  March  31,  19Lj.  was  14,222 
(including  offices  at  railwav"  .stations,  &c.),  a.s  again-^^t  14,1.52  last  year,  an 
increa.se  of  70. 

Since  the  outbreak  of  war  telegraph  facilities  have  not  been  proyided  af 
temporary  Telegraph  Offices  on  racecourses.  A  great  many  telegraphists 
have  left  for  service  with  the  colours,  and  staff  could  not  be  spared  to 
attend.  Telegrams  are  dealt  with  at  existing  offices  in  the  neighbour- 
hood of  the  courses,  but  the  number  of  racing  telegrams  is  much  fewer 
than  it  used  to  be. 

In  consequence  of  the  changed  conditions  it  has  been  necessary-  to 
make  alterations  in  the  hours  during  which  telegraph  business  is  trans- 
acted. The  hours  have  been  extended  in  many  places  in  order  that  the 
telegraph  service  may  be  available  day  or  night  for  military  or  naval 
])urpp.ses.  The  hours  have  been  curtailed  in  some  places  where  the  small 
amount  of  business  transacted  and  the  shortage  of  staff  rendered  such  a 
course  desirable. 

The  difficulty  of  handling  the  additional  traffic  has  been  enhanced  b. 
the  withdrawal  of  a  large  portion  of  the  telegraph  staff  for  military  oi 
naval  service.  Various  devices  have  had  to  be  adopted  to  make  good  tin 
deficiency  thus  cau.sed.  Temjjorary  staff  has  been  cmjjloyed,  additional 
oi>erators  have  been  trained,  retired  officers  (including  married  women) 
have  been  recalled,  and  positions  not  requiring  manipulative  skill  ha-, 
been  filled  by  persons  not  proficient  in  telegraphy. 

The  substitution  of  the  telephone  for  the  morse  sounder  as  a  telegrap 
instrument  has  proved  specially  heljiful  in  view  of  the  dearth  of  train<d 
staff,  ("are  ha.s  been  taken  to  u.se  tele])hone  circuits  for  the  transmission 
of  telegrams  only  where  this  could  be  done  without  prejudicially  affecting 
the  telephone  system,  but  the  relief  afforded  to  the  telegraph  system  can 
be  gauged  from  the  fact  that  the  telephone  is  now  in  use  as  a  substitu. 
for  the  telegraph  at  7,350  sub-offices. 

The  use  of  high-speed  printing  telegraph  machines  purchased  froii 
Jlcssrs.  (Veed,  Billo  &  Co.  has  set  free  a  number  of  telegraphists  who 
would  otherwise  have  been  employed  on  manipulative  work.  A  new 
instrument  manufactured  by  the  Western  Electric  Company,  similar 
in  design  to  the  3Iurray  multiplex,  has  been  installed  on  the  London - 
Manchester  route,  on  which  the  Murray  instrument  is  already  installed, 
and  has  given  good  results.  It  provides  for  eight  channels  on  one  undci 
ground  circuit,  four  in  each  direction,  worked  by  means  of  type  keyboard  , 
and  prints  the  telegrams  ready  for  delivery  to  the  jiublic.  Bami" 
working  has  been  extended,  and  is  now  in  force  between  London  ani 
Birmingham,  London  and  Liverpool,  and  London  and  Glasgow,  and  it  : 
about  to  be  introduced  on  the  London- Brighton  route.  The  Creed 
machines  are  used  extensively  for  the  transmission  of  press  news,  and 
experiments  are  being  carried  on  at  Manchester  with  a  view  to  the  jtro- 
duction  of  extra  copies  from  the  typed  slij).  In  addition  to  this  us:^  of 
type-i)rinting  machines  there  has  been  an  increased  use  of  Wheatstone, 
with  type-keyboard  i)erforators,  in  order  to  reduce  the  amount  of  morse 
key  signalling,  thus  minimising  the  numbers  of  skilled  staff  required. 
With  this  method  of  telegra]>hy,  typewriters  are  used  for  writing  up  Imth 
liress  and  ordinary  messages. 

The  difficulty  of  delivering  telegrams  by  hand  has  been  enhanced  by 
the  scarcity  of  messengers.  As  a  consecjuence  delivcrj-  of  telegrams  by 
telephone  has  been  of  special  advantage  not  only  to  the  Post  Office,  but 
also  to  the  public,  more  particidarly  where  the  addressees  live  at  long 
distances  from  the  Post  Office.  The  u.se  of  the  telephone  system  by  the 
])ublic  in  connection  with  the  despatch  of  telegrams  has  steadily  increased. 
The  delivery  at  night  of  urgent  telegrams  by  triuik  telephone  has  Ik-cii 
developed.  This  arrangement  has  proved  specially  UM-ful  for  militarv' 
and  naval  ])uq)oses.  Delivery  by  post  of  telegrams  which  an*  received 
too  late  for  transmission  to  their  destination  by  telegraph  has  been 
extended,  and  many  telegrams  are  now  delivered  by  j>ost  fn»m  lx>ndon 
before  the  local  Telegraph  Olfice  is  open.  This  service  ban  afforded  some 
rcli(-f  to  the  telegraph  and  messenger  staff,  ami  the  dHiveiy  of  telegran 
has  lu'cn  accelerated. 

Since  the  outbreak  of  war  a  telegram  ha.s  been  ilespatehed  fnini  l>inil< 
each  Saturday  night  to<'verv  Tclegrajdi  Office  t)pen  on  Sunday  morniii 
where  it  is  ])osted  in  the  window.  A  large  niimlMT  of  Post  Otfices.  ?!• 
Ihemsi'lvcs  telegraph  oflices,  which  can  Ih'  iracheil  by  inorniiig  mail  lia'. 
Ixcii  iiK  luded  in  the  arrangtMiient.  The  telcgnim  is  pn-pan-il  b\  li.- 
Tress  Bureau  and  is  a  summary  fif  the  war  news.  l)eing  especially  designed 
for  distant  count  rv-  office.^  out  of  the  reach  of  daily  newspa]>ers. 

The  extension  of  the  underground  telegraj)!!  lines  from  Chelmsfonl  i 
Colchester,  which  had  been  ]iroject«'d.  has  not  been  carried  out.  a.s  • 
to  the  war  then-  has  been  difficulty  in  obtaining  transport  for  the 
Tills s(M  tionof  the  work  will  lx>  tinished  next  year  ;  but  nofurtherextenMou 
Mill  be  pro<'eeded  with  for  the  pix'.sent. 

The  storms  whii-h  were  experienced  during  the  winter  of  I9I4-1.'>  bnilv 
down  many  t<degra])h  win-s.  but.  exce|>t   in  the  West  of  Ireland.  t<l. 
graphii-  communication  with  the  storm  areas  wa.s  maintained  by  alt4  i 
nativ(>  overhead  or  underground   routes.     The  repairs  were   - 
ntarded   l)y  succeeding  storms  and  by  shortage  of  staff  ow;; 
large  witbdraM-als  of  skilled  w<»rkmen  in  connection  with  the  war. 

The  use  of  "phantom"  telegrajih  ei^^uit^.  superpaseil  on  teltp'"" 
trunk  and  junction  circuits,  has  IxH'n  extended.     A  number  of 
wires  have  had   to  l)e   \\     '   '      ■,  ii  from   their  normal   us<>  for  mi 
jMirposcs.  and  in  many  n  it  has  only  lieen  po!»sible  to  nw 

the  public  service  by  the  um-  of  "  |)hantom  '"  circuits,     A 
])oscd  circuit  which  will  Ix-  worked  with  Wbeatstone  autom.' 
I"  In-ing  installiMf  Ix^tween  I^ondon  and  Southampton.     The  arr  t 

which  had  l>een  made  in  Scotland  to  utili'^e  "  phantom  "  ein  nit.'- » 

the  more  important  centres,  in  the  event  of  a  breakdown  of  the  anUJ 
win  -    ■  <l  thrir  \    '  e. 

In  .   ol  thfe  .  .IB  the  u«e  of  abbr»vi«t«i 
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addresses  in  tclcf^rains  from  abroad  there  has  been  a  decrease  of  nearly 
35  ])er  cent,  in  tlic  niiinb(;r  of  new  addresses  rej^istered  dinin;^  the  year  ; 
the  nunilxT  of  addresses  wliich  have  been  canerdhid  lias  increased.  The 
total  number  of  addresses  re;iisteicd  on  March  .'Jl,  1915,  was  81, .540,  as 
against  83,032  on  Mareh  31,  1914,  a  decrease  of  about  2-5  per  (u;nt. 

A  sum  of  about  £2,000  has  been  spent  during  the  year  in  im])i;oving  the 
coast  communication  .system,  by  means  of  which  the  ear'hcst  possible 
information  is  to  bo  supplied  to  the  lifeboat  authorities  and  others  of 
vessels  shipwreiked  or  in  distress. 

The  coast  <  onimunication  system  has  been  extended  to  47  new  watch 
huts,  which  the  Board  of  Ti'adc  have  provided  for  men  cngagc^d  in  watch- 
ing for  signals  from  vessels  in  distress  on  jiarts  of  the  coast  not  ordiiiarily 
under  observation  by  the  coastguard. 

The  number  of  foreign  telegrams  sent  to  and  from  the  United  Kingdom 
dui'ing  the  year  (exclusive  of  Udegi'ams  dealt  with  entirely  by  lable 
com])anies)  was  9,421,000,  a  decrease  of  2,050,000  as  compared  with  the 
preceding  year-. 

During  the  year  reductions  have  been  made  in  the  rates  for  ordinary 
telegrams  to  the  Belgian  Congo;  Rei)ublic  of  (Colombia;  Comoro 
Islands  ;  Dutch  East  Indies  ;  Fiji  Islands  ;  Fr'cnch  (iuiana  ;  French 
Guinea  ;  Ivory  Coast ;  New  Zeaiantl  ;  Norfolk  Island  ;  and  Sandwich 
Islands. 

('omniunication  has  been  establislrc^d  by  means  of  wir'cless  telegraphy 
with  the  Falkland  Islands,  Flinders  Island  (Australia),  Macciuarie  Island, 
New  Britain,  Samoa  (Apia  and  Tutuila),  and  with  atlditional  places  in  the 
Amazon  Com])an3^'s  territory,  Br-a?.il  ;  and  telegrams  are  now  accepted 
for  these  ])lac('s. 

Wireless  Tekf/raphi/. — Between  April  1  and  July  31.  1914,  32(5  new 
licences  had  been  issued  under  the  Wireless  Telegraphy  Act  for  experi- 
ments or  the  reception  of  time-signals,  while  131  licences  for  experimental 
stations  had  been  cancelled  or  had  expired.  In  26  eases  permission  to 
conduct  temporary  experiments  was  given  by  letter.  On  the  outbreak  of 
war,  there  wcr-e  in  existence  2,1.58  licences  for  i)rivate  land  stations  as 
compared  with  1,903  on  March  31,  1914.  No  licences  for  fresh  stations 
have  since  been  issued,  and  all  existing  stations,  except  a  few  required 
for  Government  wo?  k,  have  been  dismantled.  Private  apparatus  generally 
has  been  taken  into  Post  Office  custody  for  the  period  of  the  war.  Under 
the  Defence  of  the  Realm  Regulations  measur'es  have  been  takera  to 
prevent  the  use  of  unauthor-ised  wireless  apparatus. 

At  the  end  of  .luly,  1914,  there  were  942  merchant  shi])s  registered  in 
the  United  Kingdom  carrying  wireless  appar-atus  under  licence  from  the 
Postmaster-General,  as  compared  with  879  ships  on  March  31,  1914. 
The  number  of  radiotelegrams  dealt  with  at  the  Post  Office  Coast  Stations 
between  April  1  and  July  31,  1914.  was  26,145  (21,911  inwards  and  4,234 
outwards),  as  compared  with  19,942  during  the  corresponding  period  of 
the  i)rcvious  year — an  increase  of  aborrt  31  i)er  cent. 

Telephones. — ^The  outbrtuik  of  war  1  as  naturally  seriously  affected  the 
tele])hone  side  of  the  Post  Office  work,  and  regard  must  be  had  to  this 
fact  when  considering  the  tcleplione  statistics  and  expenditure  for  the 
year  ended  March,  1915,  which  embraced  eight  months  of  the  war 
period.  E.xcept  for  a  serious  destruction  of  telephone  plant  caused  by 
storms  in  the  winter,  and  disturbances  due  to  the  boinbardinent  of  coast 
towns  and  air  raids,  the  standard  of  efficiency  has  been  well  niaintained 
in  spite  of  exceptional  demands  made  upon  the  staff  for  war  purposes. 

So  far  as  the  develo])mcnt  of  the  service  from  the  ])oint  of  ^■iew  of  the 
number  of  stations  is  concerned,  new  orders  have  fallen  oi?  to  the  extent 
of  approximately  27  per  cent,  since  war  was  deelai-ed,  whilst  the  number 
of  subscribers  giving  irp  their  telephones  has  increased  by  29  per  cent. 
On  the  other  hand,  nearly  10,000  cir-cuits  have  been  jirovidcd  specially 
for  the  Naval  and  Military  authorities  and  other  Government  Depart- 
ments for  emer'gcncy  pirr])()ses. 

The  number  of  tclejihones  owned  by  the  Post  Office  and  in  use  on 
March  31,  1915  (exclusive  of  those  provided  specially  for  the  temporaiy 
use  of  the  Naval  and  Military  authorities),  was  796,347,  made  up  as 
ioUows  : — 


Kxchange      Private  Wire         m  ^    i 
.,,    .■      "  ui    .•  Total. 

Stations.  Stations. 


Londoti  253,436 

Provinces  : — 

England  and  Wales 384,591 

Scotland  87.832 

Ireland 23,706 

United  Kingdom , 749,565 


13,930 

24,834 
5.43() 
2,573 


267.375 

409.425 
93.268 
26,279 


46.782 


796.347 


The  Post  Office  was  also  responsible  for  the  maintenance  of  2.289 
telephones  which  are  the  ])roperty  of  subscribers.  It  is  estimated  that 
during  the  year  815,000,()()()  effective  calls  were  originated,  a  decrease  of 
2-3  per  cent,  as  corni)ared  with  the  figures  for  the  previous  year.  The 
average  number  of  calls  per  tele])hone  per  day  was  2-97.  Since  the  out- 
break of  war  local  telephone  traffic  has  declined  by  some  7  per'  cent.,  but 
the  increa.se  in  the  number-  of  trunk  calls  has  been  slightly  above  the 
normal,  chiefly  owing  to  the  large  number  of  emer-gency  calls  on  behalf  of 
the  Naval  and  Military  authorities. 

Notwithstanding  the  fact  that  large  numbers  of  the  engineering  statf 
have  joined  His  Majesty's  Forces,  that  others  have  been  largely  employed 
on  the  provision  of  emergency  circuits  for  the  Naval  and  Military 
authorities,  and  that  it  has  been  necessary  to  restrict  <  apital  expenditure 
as  much  as  possible,  the  number  of  new  i  xchanges  opened  in 
localities  not  previously  served  telephonically  during  the  year  1914-15 


was  232.  This  corai)an!S  with  184  now  « xehangcru  in  the  jtrevioiw  year 
and  55  in  1912-13.  Of  tlir-  n<-w  <  xcliange.-^,  1S9  wen;  opened  in  England 
and  Wales,  32  in  Si-otland,  and  1 1  in  Ireland.  The  total  nurnU-r  of 
(  x<hang<:s  op(-n  on  .Man  h  31.  1915,  was  3,052.  During  the  year  1914-15, 
|)ublic  call  offices  to  the  nuinUr  of  2,13(>,  or  231  more  than  in  1913-14, 
were  opened.  Of  these,  l,.53l  were  prfivided  with  full  trunk  line  facilitiex. 
and  123  with  restricted  trunk  facilities,  the  remaining  482  lx.-ing  o|>ened 
for  local  service  only. 

During  the  year  1914-15  the  numlK;r  of  exchange."*  connected  din-ctly 
with  the  general  trunk  system  was  incr<a«ed  by  76  ;  and  570  a<lriitional 
trunk  circuits  wei-e  complctcfl,  involving  an  addition  of  40,727  miles  of 
wire  (exclusive  of  spare  wires).  The  number  of  trunk  call.s  incrcaiM^U  by 
2,614,587,  or  6-89  per  cent,  as  compared  with  the  previous  year.  At 
34  towns  where  scfjarate  trunk  and  local  exchanges  had  exiHte<l  for  many 
years  the  exchanges  were  amalgamaterl,  the  trunk  .service  Ix-injr  much 
inr])i-o\'cd  thereby.  Separate  trunk  and  local  exchanges  now  exr.st  at  S3 
towns  only,  as  compared  with  293  at  the  time  of  the  transfer  of  the 
National  Telephone  Company ".s  undertaking  in  1912. 

Owing  to  the  war  the  ]»rovision  of  additional  trunk  lines,  and  more 
])articularly  the  provision  of  new  underground  telephone  r-ables,  ha.s  been 
hampered,  but  nevertheless  considerable  progress  has  In-cn  ma<le.  New 
cables  have  been  laid  and  br-ought  into  use  between  London  and  (iuildford, 
London  and  Slough,  and  between  Sheffield  and  Barn.-ilcy.  The  new  cabien 
between  London  and  Birmingham,  Ij<mdon  and  Brighton,  Cila.sgow  and 
Edinburgh,  and  between  Newcastle  and  Sunderland,  mentioned  in  last 
year's  r'ei)ort,  are  nearly  completed,  and  will  be  brought  into  use  shortly. 
Numer-ous  works  of  this  character  already  in  hand  are  Ix-ing  completed 
as  rapidly  as  circumstances  will  permit,  but  no  new  works  of  the  kind  are 
being  undertaken.  An  accelerated  trunk  service,  similar  to  that  intro- 
duced last  year  between  Liverpool  and  Manchester,  was  introduced 
betwet  n  Bradford  and  Leeds  ;  and  a  very  sati.sfactorj-  increase  of  traffic 
ensue'  .  A  similar  service  was  also  introduced  on  a  large  number  of 
minor  trunk  routes. 

The  Anglo-Continental  Services  have  been  s'l.spended  since  the  beginning 
of  the  war. 

Automatic  Telephone  Exchanges  arc  now  working  at  the  General  Post 
Office  (London),  Acerington,  Chepstow,  Darlington,  Epsom,  Hereford 
and  Newport,  and  are  giving  a  sati.sfactor\'  service.  Similar  <  xchanges 
are  being  installed  at  Blackburn,  Dudley,  Grimsby.  Leeds,  Pai.sley  and 
Portsmouth.  Owing  to  var-ious  difficulties  caused  by  the  war,  the 
introduction  of  automatic  f  xchanges  has  not  proceeded  so  rapidly  as 
was  anticipated,  and  it  is  not  yet  possible  to  judge  whether  a  wide  expan 
sion  of  automatic  working  would  be  justified. 

During  the  year  ended  ^larch  31,  1915,  a  continuous  telephone  service 
was  introduced  at  73  exchanges  where  previously  the  service  had  been 
restr-icted  ;  and  the  number  of  exchanges  which  arc  at  ])resent  without  a 
continuous  service  has  thus  been  reduced  to  357  out  of  a  total  of  3.052 
exchanges.  Continuous  service  has  also  been  provided  at  many  rural 
Call  Cffiees  to  enable  the  Naval  and  Military  authorities  and  the  Police 
to  obtain,  in  addition  to  telephonic  communication,  direct  connection  at 
any  h  lur  of  the  night  with  imiiortant  telegraph  offices.  During  the  year 
849  s  ations  of  this  class  were  installed,  the  total  number  of  stations 
worki  ig  on  March  31,  1915,  being  2,265.  No  new  work  of  this  kind  is 
being  undertaken. 

In  itddition  to  those  mentioned  in  last  year's  Report,  Committees  have 
been  formed  at  Barrow,  Bournemouth,  Chatham,  Grimsby.  North 
Staffordshire,  St.  Albans,  Southend-on-Sea.  Tunbridgc  Wells,  an'l  Wat- 
ford, the  total  number  of  centres  thus  reiuesented  being  now  49. 

The  following  figures  show  the  estimated  extent  to  which  the  telephone 
is  being  used  for  sending  telegrams  and  express  or  ordinarj-  letters  : — 


1913-14. 


Telegrams I     6.834.000 


Express  Letters  .. 
Ordinary  Letters. 


.1        226.400 

.1  6,300 

I 


1914-15. 


I  Increase  per 
i         i-ent. 


7.748.000 
191.000* 
6,700 


13-4 
Dee. 
1  5-6* 
Inc. 
63 


The  number  of  telegrams  delivered  by  telephone  in  1914-15  represented 
487  iHM-  cent,  of  the  total  number  of  telegrams  delivei-od.  as  eompared 
with  513  percent,  in  1913-14. 

Th  >  receipts  in  respect  of  i)i-ivate  telephone  lines  amounted  to  £2(53.108 
only,  as  comi)ai-ed  with  £308.784  in  1913-14.  the  reduction  In-ing  princi- 
]>aliy  due  to  rebates  in  ecuineetion  with  lines  temporarily  taken  over  by 
the  Naval  and  Military  authorities. 

Re  eJiui: — The  net  roveru'.e  account  for  Post  Office  telegraphs  for 
1914  15  shov.s  a  deficit  borne  by  the  Exchequer  of  £1,249.281.  With 
reference  to  this  amount  it  is  stated  that  the  cables  have  btx^n  largely 
used  for  war  purposes,  and  it  is  not  possible  to  estimate  the  cost  of  the 
services  rendered.  Also  an  exioiuliture  of  £98,884  was  incurred  in 
respect  of  Post  t)ffice  employees¥;erving  with  the  colours.  In  the  account 
for  tclepliones  the  deficit  for  the  year  is  £107.042.  and  it  is  .stated  that 
this  amount  is  an  inflated  one.  as  since  the  war  the  telephone  service  to 
the  Continent  has  been  used  for  war  purposes.  Also  the  telephone 
service  has  been  lai-gely  used  in  transmitting  telegraph  messages,  and 
an  expenditure  of  £70.216  was  incurred  in  respect  of  the  employees 
serving  with  the  colours. 


*  Telephone  Express  delivery  has  been  suspended  in  London  since 
August,  1914. 
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CORRESPONDENCE. 


METER  TESTING. 

TO  THE  EDITORS  OF  THE  ELECTRUTAX. 

In  u  note  in  The  Electrician  for  the  17th  inst.,  you  stated 
that  meter  testing  was  essentially  work  for  women.  This  may 
be  the  opinion  oi  some  engineers  who  have  never  had  actual 
exjierience  with  meter  problems,  but  the  more  one  looks  into 
the  skill  and  technical  knowledge  required  of  an  efficient  meter 
tester,  the  more  fallacious  does  such  a  point  of  view  appear. 

An  up-to-date  meter-testing  department  is  usually  well 
ecjuipped  with  expensive  substandard  instruments,  and  no 
supeiintcndent  would  be  so  lacking  in  ordinary  judgment  as 
to.  hand  these  over  to  the  tender  mercies  of  novices.  The 
women,  to  which  you  refer  would  not  be  able  to  distinguish 
between  "  amperes,"  "  volts,"  "  watts  "  and  "  units,"  so  that 
they  would,  no  doubt,  connect  the  current  coils  of  the  sub- 
standards,  &c.,  across  the  pressure  mains,  overload  the  series 
coils,  or  subject  the  shunt  coils  to  over-potential. 

Experienced  engineers  are  very  often  puzzled  with  the 
question  of  polarity  on  current  and  potential  transformers,  as 
well  as  the  phase  rotation  of  three-phase  systems,  and  it  would 
be  impossible  for  inexperienced  women  to  understand  such 
temas. 

Mistakes  in  phase  rotation  and  polarity  result  in  the  follow- 
ing :— 

1.  Alteration  to  the  calibration  of  three-phase  watt-hour 
meters. 

2.  Incorrect  indications  on  power-factor  meters. 

3.  Synchronising  of  machines  out  of  phase. 

1.  Reverse  current  or  balanced  protective  gear  would  operate 
on  a  healthy  circuit. 

And  so  on. 

Another  \nnnt  that  you  apj)ear  to  have  overlooked  is  the 
lact  that  a  laigc;  number  of  meter  testers  are  also  good  mechanic.->, 
and  a  faulty  meter  or  instrument  very  often  requires  the 
attention  of  a  skilled  man  to  rectify  the  mechanical  defects. 

Meter  testers  very  often  have  to  install  complicated  ])oly- 
])hase  meters  or  instruments  on  site,  in  order  to  guard  against 
the  mistakes  which  are  f  re(|ucutly  made  by  engineers,  who  have 
not  s|)e(iali.sed  with  this  class  of  apparatus.  I  cun  assure  you 
tliaf  sup|>ly  companies  could  not,  alTord  to  run  tlieir  testing 
depart  ments  <»n  t  lie  lines  you  suggest,  for  t lie  [ol lowing  reasons  : 

1.  The  meter  calit)raf ions  would  not.  be  reliable  ;  this  would 
result  in  Inss  of  revenue  and  friction  with  consiiniers. 

2.  The  (iiit|)iit  (if  repaired  and  tested  meters  would  be  reduced 
to  vanishing^  jioint . 

3.  Considerable  risk  of  shutting  dnwn  station  plant  and 
feeders  due  to  mistakes  in  connections,  as  explainer!  above. 

.1.  Williams. 
[Nothing  in  mir  ('orrespondents  letter  makes  us  alter  our 
opimoii  on  the  subject  of  meter  reading.  He  appears  to  be 
confusing  houseineter  testing  and  reading  with  re])airs  and 
technical  matters.  That  niiiiiy  of  the  hitterare  of  jiii  elementarv 
kind  is  shown  bv  the  jilxive  notes  on  phase-rotation  aiul 
pohiritv.  As  su(  ii  they  c(Mild  be  de;ilt  with  by  the  reallv 
indis|H'n.siible  men.  We  are  iiulined  to  think  that  .Mr.  Williams 
underrates  the  ability  of  tlie  women  of  this  «'ountry.  if  boys 
in  secondary  schools  ciiii  quickly  be  taught  to  distinguish  be- 
tween iimpeies,  volts,  Wiittsand  units,  we  believe  that  women 
1  ould  be  eijually  tjuickly  taught.  It  must  not  be  forgotten  that 
with  a  month's  t  raining  fhev  ran  make  reliable  shojl.s. — Eds..  E.\ 

HIE  l.E.E.  AM)  ENKMV  MEMUKK.^ 

TO  THK  editors  ok  the  KLRCTRK  IAN. 

The  mass  of  printed  mutter  and  unnecessary  paper  tliat  1 
have  received  from  the  Institution  of  Electrical  Engineers, 
drilling  with'"  Knemy  .Members."  and  '"  ( 'ouncil^Nominations.' 
shows  that  tho.sc  who  are  re.'^ponsiblc  for  the  circulars.  &c..  do 
not  understand  the  first  principles  of  patriotism,  whi(  h 
apparently  looms  so  large  on  the  reply  card. 

I  un\  a.sked  \o  state  my  views  on  certain  questions,  which  at 
tlfRl  sight  seem  to  show  that  "lectrical  engineers  in  general,  and 
the  Council  in  particular,  air  super-patriots.     Is  this  really  so  ? 


I  wonder  how  much  foreign-made  machinery  the  members  of 
the  Council  and  other  electrical  engineers  in  high  positions 
have  been  responsible  for  ordering.  The  patriotism  of  those  in 
high  places  would  impress  me  more  if  it  took  the  practical  form 
of  purchasing  British  machinery,  and  of  refraining  from 
wasting  my  hard-earned  subscription  in  unnece.ssary  paper, 
instead  of  asking  for  my  opinion  on  a  matter  which  is  I'Ura 
vires. 

March  2«th.  A.M. l.E.E. 


ELECTRICAL  TRADES  BENEVOLENT  INSTITUTION. 


The  annual  general  meeting  of  this  Institution  was  lieldon  Monday 
at  the  Institution  of  Electrical  Engineers,  London,  Lord  Vaux  of 
Harrowden  jiresiding. 

In  moving  tho  adoption  of  the  committee's  report  and  accounts,  the 
Chairman  said  it  was  deemed  inexpedient  to  hold  the  usual  festival 
dinner  in  1915,  and  the  absence  of  that  was  reflected  in  the  accounts. 
The  income  from  subscriptions  and  donations  was  £584.  19s.  6d.,  against 
£3,1.39.  10s.  in  1914,  the  reduction  being  partly  due  to  the  calls  of  other 
charities  in  consequence  of  the  war.  The  total  income  of  £88<>.  4s.  (id., 
including  dividends  and  income  tax  recoverable,  was  not  altogether 
unsatisfactory-,  but  in  view  of  the  calls  which  would  come  after  the  war 
it  was  totally  inadequate.  It  wa.s  hardly  to  be  expected  that  when  the 
armies  were  disbanded  the  numerous  members  of  the  industr}*  would  he 
at  once  absorbed  into  civil  employment.  £389.  (i.s.  6d.  was  invested  last 
year  in  war  stock.  Grants  paid  amounted  to  £148.  17s.  4d.  (compan-d 
with  £252.  13s.  in  previous  year),  the  reduction  Ix-ing  due  to  the  fact  that 
the  committee  had  less  difficulty  in  finding  employment  for  those  requir- 
ing assistance.  It  was  hoped  that  those  who  had  not  j-et  responded  t<> 
the  appeal  sent  out  by  the  ])resident.  Sir  David  Salomons,  would  now  do 
so.  Sir  David  had  accepted  the  jiosition  of  trustee,  which  lie  o<-cupicd 
jointly  with  Mr.  Hirst  and  ^Ir.  Eck.  There  was  a  falling  off  in  the 
number  of  collectors.  The  list  of  their  returns  was  given  on  p.  21  of  the 
report  and  accounts  (total  £65  15s.  (id.).  Every  electrical  firm  should 
feel  it  their  duty  to  ap])oint  one  member  of  their  staflF  a.s  collector,  tn 
collect  contributions  and  induce  his  colleagues  and  other  employes  to 
become  members.  It  mitilit  become  ncccssaiy  sonic  day  to  restrict  the 
benefits  of  the  Institution  to  its  own  iiicinbcrs.  'F"hc  iiimilKT  of  memlK-rs 
was  extremely  small.  The  conditions  of  mcmlx'rslii[)  were  set  out  on  a 
card  which  would  be  sent  to  firms  who  would  hang  it  in  their  ofticcs 
.Management  ex])cnses,  £114.  Os.  7d..  were  £(i5  less  than  those  of  the  jin 
vious  year.  Printinjr,  postage,  &c.,  £84.  19s.  (id.,  wa.s  necessarily  great<r . 
because  of  the  sending  out  of  the  ajipeal  previously  mentioned.  Mi. 
W.  H.  Essoii  had  become  a  life  governor,  and  it  was  hoped  his  exanip!<' 
would  be  followed  by  many  others.  The  total  of  tiic  investments  was 
£8,ll(i.  7s.  (i(L  in  the  1915  accounts,  but  a  further  £2(M(  war  st^K-k  had 
been  juirchased  since  the  Ijoginning  of  the  currriit  year.  The  invest- 
niciits  must  be  incrcjiscd  very  much  to  enable  many  pensions  t«  Ik-  paid. 
'Piu'  Institiilion  had  beiictitcd  by  only  one  legacy. 

lie  e.\press(>d  the  regret  of  the  otiicers  and  committee  at  the  death  of 
Ml.  H.  (;.  Hyu!.'.  who  was  killed  at  the  fr<  n1.  Mr.  Byng  had  been  a 
staunch  supporter  and  a  life  mpml)er  of  that  institution. 

Mr.  .li.sTi  s  Eck  (chairman  of  the  Cominittee)  seconded  the  motion, 
and  said  the  reduction  of  the  numlwr  of  colleetors  to  five  fRun  five  times 
that  number  was  unfortunate.  They  could  hardly  look  forward  to 
holding  a  fcsli\al  dinner  this  year,  and  he  hoped  those  who  had  loilected 
b'-foie  would  renew  their  activity  to  conii>eiisate  for  the  want  of  the 
festival.  With  i-egard  t<i  the  new  excess  profits  (ax,  he  U-iieved  that 
subscriptions  to  that  institution  would  Ix*  consideivd  expenses,  and  if  a 
firm  subscribed  £;500  they  would  only  W  taxing  themselves  to  (he  extent 
of  £2.')0.  It  was  gratifying  to  note  that  the  grants  during  the  year  ha<l 
been  nearly  all  to  dependents  of  ]ieo])le  who  had  lK>en  eivgain'd  in  the 
iiidiistry.  He  suggested  that  all  who  had  iiiHuence  with  muni*  ipal 
( orjiorations  should  try  to  induce  them  to  h>ok  after  their  men  and  their 
mens  de]iendents.  It  was  not  fair  for  th<Mii  to  )>a.«s  their  men  on  to  that 
Institution  to  look  aftiM'  when  they  had  done  nothing  to  aid  the  funds. 

The  rejiort  and  accounts  were  then  adojitK-d. 

(»n  the.  motion  of  Mr.  T.  E.  (Jatkmoi  sk.  (he  following  memliers  of  tho 
('t>mniitte«>  of  Management  wen>  re-elected  :  Mr.  .lusdis  Eck.  Mr.  E.  F. 
.lohnson.  Mr.  K.  A.  Lundberg,  Mr.  \V.  (".  Mountain.  Mr.  K.  H.  Nalder, 
Mr.  E.  A.  Nash.  Mr.  W.  H.  Rawlings  and  Mr.  L.  G.  Tate.  A  vote  of 
thanks  for  past  services  was  accorded  Mr.  H.  (^ppenheimer.  who  did  nofcj 
.•icek  reelecdon. 

Til'  lion,  aiulitors  (M<"ssrs.  Price.  Waterhouse  \-  Co.)  were  reappointed,- 
and  votes  of  thanks  to  them  and  to  the  hon.  solicitors  (Messrs.  Sugdctti 
Hoxtall)  HTre  parsed. 

(Vr(ain   alterations   in    (he    rules   propo.st'd    by    (he   rommitteo 
n«lop(<>d  on  the  niotion  of  .Mr.  W.   H.   Esson.  and  will  come  up  for 
tirmation  at  another  mi^-tin);.     These  alterations  an-  only  intended 
make  the  rules  clearer,  and  not  to  alter  them  substantially. 

.\  vote  of  thnukR  to  I»rd  Vaux  of  Harrowden  closed  the  proeeedinL'*- 
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PARLIAMENTARY   INTELLIGENCE. 

Registration  of  Firms  Bill,— The  second  reading  of  this  Bill  too 
place  m  the  Houne  of  l^ords  on  the  21  st  inst. 
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LEGAL  INTELLIGENCE. 

T.  W.  G.  Budgett  v.  Stratford  Co-operative  Society. 

On  the  2,'}r(l  iiist.  Mr.  Justice  Bray  uiid  a  special  jury  lieaid  this  action 
by  ])hiintiff,  head  foreman  in  the  electrical  dcj)artinent  of  the  Stratf(;rd 
(;'Q-operativc  &  industrial  Society,  Ltd.  (and  now  serving  in  the  Army 
Service  Corps),  against  the  Society  claiming  a  declaration  that  he  is 
entitled  to  recover  during  the  ])eriod  that  he  is  with  the  Forc(>s  half  wages 
fr(mi  the  Society.     Defendants  denied  any  contractual  oblii^ation. 

Mr.  Powell,  K.C,  and  Mr.  Preedj'  were  Counsel  for  plaintiff,  and  de- 
fendants were  represented  by  Mr.  Rose-Innes,  K.C.,  and  Mr.  Morle. 

Mr.  Powell,  K.C,  said  the  action  was  of  great  importance.     Soon 
after  the  outlireak  of  the  wart  he  defcindant  Society,  like  a  good  many  other 
conc-erns,  decided  to  do  what  they  could  to  induce;  men  tf)  join  the  Army 
and  the  directors  ])assed  a  resolution  that  they  would  pay  to  men  en- 
listing vages  a.s  follows :   Half  wages  to  married  men,  half  wages  to  single 
men  with  dependents  on  them,  and  .^s.  a.  week  to  single  men  without 
depentltnts,  it  being  i)rovided  that  the  money  sliould  be  invested  in  the 
Society's  capital.     Notices  were  ])osted  up  to  tliis  effect,  and  i)laintifl', 
with  numerous  otiier  s(!rvants  of  the  Sficiety,  enlisted.      Plaintiff  was 
married,  with  tliree  children,  and  h(>  wasthe  head  of  the  S;)ci(>ty's electrical 
department.     Mr.  Budgett  told  Mr.  Panks.  tlic  secretary  of  the  Society, 
that  he  thoughfof  joining  the  Army,  and  Mr.  (i.  Banks  told  plaintiff'  that 
of  course  the  notice  applied  to  him  as  well  as  to  the  other  em])loj  ees,  and 
a  form  of  authority  was  written  out  for  plaintiff's'  wife  to  receive  half 
wages.     Mr.    Banks   gave    plaintiff    an   excellent   eliaraeter.     Plaintiff' 
joined  the  mechanical  transport  section  of  tlie  A.S.O.     Some  time  after 
plaintiff  had  gone  his  wife  read  a  letter  asking  if  her  husband  had  joined 
up,  and  she  kept  it  until  Mr.  Budgett  came  home,  and  tlien  he  re])lied 
giving  the  facts  and  said  he  felt  much  hurt  at  the  inquiry  that  the  Society 
had  made.     Somebody  on  the  Committee  (said  Counsel)  must  have  got 
the  idea  that  he  was  likely  to  do  better,  and  the  Committee  wrote  to  him 
asking  what  his  ])ay  was  and  what  allowance  he  was  making  to  his  wife. 
He  re])lied  that  h(>  enlisted  at  (is.  per  day  and  was  i)aying  his  wife  4s.  (id. 
a  day.     On  May  2(1  the  Committee  met,  and  the  result  was  that  Mr. 
Banks  wrote  to  ])laintiff  to  say  that  the  Committee  had  decided  not  to 
grant  the  war  allowance  in  his  case,  as  by  joining  the  Colours  he  had 
benefited  his  position  as  com]iared  with  the  post  held  with  the  Society. 
Plaintiff'  appealed  for  reconsideration  of  his  case,  saying  that  his  wages 
before  the  war  were  £2.  10s.  a  week  and  he  enlisted  at  6s.  per  day,  so  that 
he  was  no  better  off,  and  if  they  could  not  pay  him  half  wages  he  asked 
them  to  make  up  the  difference.     The  Committee  declined  to  depart  from 
their  previous  decision.     Mr.  Powell,  concluding  his  address  to  the  jury, 
suggested  that  some  firms  had  arranged  to  pay  men  joining  the  Forces  half 
wages,  believing  the  war  would  be  over  soon,  but  as  it  had  lasted  longer 
than  they  thought  they  found  they  were  having  to  pay  more  than  they 
expected.     If  there  had  been  any  legal  obligation  on  plaintiff  to  join  the 
Army  the  notice  of  the  Society  would  not  be  a  promise  that  could  be 
enforced,  but  there  was  no  legal  obligation  at  the  time  at  all,  and  the  act 
relative  to  single  men  had  not  then  been  passed. 

Mr.  Rose-Innes,  on  behalf  of  defendants,  said  that  the  notices  were 
undoubtedly  posted  up,  but  in  order  to  make  the  notices  a  contract, 
there  must  be  acquiescence,  and  plaintiff  was  distinctly  told  that  the 
notice  would  not  apply  to  his  case,  but  only  to  the  cases  of  men  who 
suffered  financial  loss  by  joining  the  Armj*. 

The  evidence  of  plaintiff',  who  was  at  a  camp,  was  read  in  court.  He 
deposed  that  he  told  I\Ir.  Banks  ho  wished  the  money  should  be  paid  to 
his  wife,  and  Mr.  Banks  promised  that  tliis  should  be  done.  The  separate 
allowance  to  his  wife  was  £1.  3s.  (id.  per  week,  and  he  allowed  her  4s.  fid. 
per  day  out  of  his  pay.  Mr.  Banks  never  told  him  that  he  was  not  en- 
titled to  half  wages,  and  he  (Mr.  Budgett)  suggested  that  the  action  of  the 
Society  was  the  outcome  of  petty  spite  by  some  of  the  members. 

Mr.  Rose-Innes,  K.C,  said  that  the  object  of  the  notice  exhibited  by 
defendants  was  to  secure  that  if  a  man  joined  the  Army  he  should  not  be 
out  of  pocket  by  so  doing.  The  authority  given  by  Mr.  Banks  to  plain- 
tiff's wife  was  to  draw  diviilends  u])on  a  share  in  the  Society  and  not  to 
draw  half  wages.  In  fact  half  wages  for  six  weeks  were  paid  on  an 
authority  in  plaintiff's  handwriting,  but  that  was  a  mistake. 

Mr.  Geo.  L.  Banks,  secretary  of  defendant  Society,  said  that  plaintiff 
told  him  that  he  ])rop()sed  to  join  the  A.S.C  (mechanical  transport),  and 
witness  told  him  that  if  he  did  so  he  would  get  more  than  a  soldier's  pay. 
Mr.  Budgett  said  he  would  get  6s.  a  daj',  and  witness  said  "  If  that  is  so 
you  will  not  be  entitled  to  the  half  wages  allowance  provided  by  the 
Committee,"  and  plaintiff  answered  "  I  quite  understand  that." 

Cross-«»xamined,  Witness  said  the  war  allowance  had  not  ])een  granted 
to  men  joining  since  May,  1915,  because  of  the  prohibiti\-(>  cost. 

The  juiy  eventually  found  that  plaintiff'  was  not  informed  })efore  he 
enlisted  that  he  would  not  receive  the  allowance  mentioned  in  defendant's 
notice,  and  upon  that  plaintiff  was  given  judgment  with  costs. 

Mr.  Justice  Bray  said  that  the  only  legal  question  in  the  case  was 
whether  that  was  a  good  contract  between  ])laintiff'  and  defendants,  and 
he  was  satisfied  that  it  was  a  good  contract,  and  that  there  was  ample 
consideration  for  the  money.  He  made  the  declaration  claimed  by 
plaintiff,  viz.,  that  he  (plaintiff)  was  entitled  to  £1.  2s.  fid.  ])er  week  and 
judgment  would  be  entered  for  him  for  what  was  due  to  date,  with  costs. 


which  he  had  claimed  as  an  amount  payable  to  him  for  one  week's 
wages  in  lieu  of  holidays,  or,  alternatively,  as  damages  for  bn-ach  of 
contract.  He  had  been  a  driver  iri  the  employment  of  the  Corjjoratien 
for  many  years,  and  was  dismi.s.sed  from  that  position  in  Augu.>*t,  1!>1.^. 
The  Corjjoration  had  pa.s.scd  a  resolution  that  employe.^  in  their  service 
for  more  than  12  months  should  have  one  week's  holiday  in  each  year. 
Hurt's  last  holiday  was  at  the  end  of  June,  1914.  it  had  In-en  the  prae- 
tic<'  to  give  the  holiday  at  some  time  in  each  year  frtjm  A|)ril  to  October, 
and  an  em])loye  who  had  had  his  holiday  early  in  one  year  could  not 
object  to  being  required  to  wait  until  a  late  period  in  the  following  year, 
although  more  than  12  months  might  have  elapsed  since  his  last  hohday. 
Mr.  Macmorran  (for  appellants)  said  that  it  was  a  test  case.  He 
argued  that  tl  "i  resolution  of  the  Corporation  was  only  a  private  resolu- 
tion, and  was  not  a  term  of  its  c(,ntract  with  its  workmen.  The  fact 
that  it  harl  been  the  j)ra(tic<;  to  give  a  holiday  was  no  proof  that  the 
practice  had  become  a  term  of  the  cfintract.  In  any  event,  even  if  there 
was  a  binding  contract  to  give  a  holiday,  appellants  still  had  a  right  to 
dismiss  at  a  week's  notice,  and  they  had  exerei.sed  that  i  ight  in  the  ca.** 
of  respondent.  Res])ondent  could  not  have  cla;me<l  a  lioli<lay  a.s  a  legal 
right  even  on  his  own  contention  before  OctolK,'r,  and  he  was  dismi.s.'*cd 
in  August. 

For  respcmdcnt,  Air.  Siiortt  submitted  that  the  granting  of  the 
holiday  was  a  term  of  the  contract ;  it  was  an  equivalent  to  an  advance  of 
wages  and  was  accepted  as  such  by  the  men  and  their  union. 

In  giving  judgment,  Mr.  Justice  Lvsii  said  that,  with  all  respect,  he 
thought  that  the  County  Court  Judge  was  wrong.  Even  assuming  that, 
as  the  terms  of  the  resolution  had  been  communicated  to  the  employes" 
union,  those  terms  had  created  a  contractual  obligation,  it  oid\'  meant 
that  in  each  calendar  year — not  in  each  year  of  a  mans  .service — an 
employe  who  had  been  with  the  Corjioration  for  more  than  a  year  should 
be  entitled  to  a  holiday.  But  that  only  applied  while  the  employment 
lasted,  and  if  it  was  brought  to  an  end  in  a  legal  manner  there  was  no 
breach  of  contract  in  not  paying  for  a  holiday  week.  The  ai>])eal  must, 
therefore,  be  allowed,  with  costs. 

Mr.  Justice  Rowlatt  agreed.  He  said  that  the  County  Court  Judge 
had  assumed  that  a  man  who  had  served  for  51  weeks  was  entitled  to 
52  weeks'  pay,  but  there  was  no  evidence  of  any  such  contract. 

Ijcave  to  appeal  was  given. 


Hurt  V.  Mayor,  &c.,  of  Sheffield. 

On  Monday  a  Divisional  Court  (Lush  and  Rowlatt,  JJ.)  heard  the 
appeal  of  the  Corporation  of  Sheffield  from  a  decision  of  the  Sheffield 
County  Court  in  this  ease. 

Plaintiff,  a  tramcar  driver,  had  recovered  judgment  for  £1.  Ifi.s.  lOd., 


British  Thomson-Houston  Co.  (Ltd.)  v.  Stonebridge  Electrical  Co.  (Ltd.) 

Mr.  Justice  Younger  has  delivered  his  reserved  juiigment  on  the 
summons  taken  out  by  ])laintiffs  for  further  and  better  particulars  of 
defendants'  particulars  of  objection  to  plaintiffs"  patent.  Defendants 
pleaded  that  the  patent  was  bad  bv  reason  of  both  common  and  public 
knowledge,  and  plaintiffs,  while  admitting  that  the  authorities  were 
against  requiring  particulars  of  common  knowledge,  contended  that  for 
them  to  come  to  tr  al  without  particulars  of  the  public  knowledge  relied 
upon  would  be  embarrassing. 

Mr.  Hunter  Gray  represented  plaintiffs  and  Mr.  Frost  defendants. 

Mr.  Hunter  Gray  contended  that  there  was  a  difference  between 
common  and  public  knowledge.  Common  knowledge  was  what  was 
known  to  be  in  the  possession  of  every  person  in  a  particular  trade  or 
business  ;  it  was  something  that  everybody  was  supposed  to  know.  On 
the  other  hand,  public  knowledge  was'  only  something  that  was  available 
to  eveiybody  who  desired  to  possess  it.  There  were  many  books  to  be 
obtained  at  public  libraries  that  were  never  seen  by  the  majority  of  the 
public,  but  the  facts  those  books  contained  were  [lublic  knowledge.  No 
particulars  of  common  knowledge  were  required,  and  in  fact  there  was 
a  decision  of  the  Court  of  Appeal  that  particulars  of  common  knowledge 
should  not  be  given  in  a  patent  action.  The  object  of  particulars  was 
to  cleverly  define  the  issues  between  ihe  parties,  and  where  a  patent  was 
alleged  to  be  bad  because  certain  knowledge  was  to  be  found  in  some 
document  then,  he  argued,  particulars  of  the  document  should  be  given. 
Defendants  ought  not  to  be  entitled  to  say  the  patent  was  bad  by  reason 
of  common  or  public  knowledge.  Defendants  must  either  drop  the  public 
knowledge  or  give  particulars  of  it.  Common  knowledge  could  not  bo 
])roved  by  any  specific  document,  because  everybody  was  supposed  to 
know  it,  and  so  plaintiffs  could  not  be  taken  by  surprise.  But  public 
knowledge  was  a  very  different  thing. 

Mr.  Frost  (for  defendants)  submitted  that  ther"  was  no  such  dis- 
tinction to  be  drawn  between  common  and  public  knowledge  as  that 
attempted  to  be  drawn  by  Mr.  Gray,  because  public  knowledge  was 
common  knowledge  there  "it  was  enough  for  defendants  to  say  it  was 
public  knowledge  that  tungsten  could  be  drawn  and  it  was  not  necessan* 
to  sjive  page  and  passage  in  some  document  because  if  n«'^  they  would 
not'^have  clearly  defined  the  issue.  When  they  were  dealing  with  the 
question  of  a  s])eeifie  matter,  that  was  to  say,  taking  tungsten  in  a  par- 
ticular form  and  by  passi'ig  it  through  dies,  converting  it  into  wire  it  wa.s 
enough  to  sav  that  ])laintiffs  were  not  the  first  pei-sons  who  were  aware 
thatUiat  could  be  done. and  by  doing  it  they  were  doing  nothing  that 
could  be  describeil  as  an  act  of  invention. 

Mr.  Gray  was  heard  in  reply  and  his  Lordship  reserved  judgment. 

In  delivering  judgment  his  Lordship  said  that  ])laintiffs  sought  to 
restrain  an  alleged  infringement  of  letters  patent  granted  to  them  in  lOOti 
for  an  invention  of  a  process  and  apparatus  for  dealing  with  tungsten  in 
the  manufacture  of  electric  lamps.  Defendants  denied  infringement  and 
alleged  that  the  patent  was  bad,  pleading  that  it  was  anticipated  by  both 
common  and  public  knowledge.  The  summons  asked  that  defendants 
should  give  further  particulars  of  their  objections,  and  should  say  what 
they  rehed  on  as  common  and  what  as  public  knowledge.  In  other  words 
plaintiffs  asked  that  def(>ndants  should  identify  what  matters  they  said 
were   common   knowledge  and   what    were   public   knowledge.     In   his 
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opinipn  plaintiffs  v.erc  entitled  to  the  particulars  they  asked  for. 
Defendants  had  vcrj*  ingeniously,  for  the  first  time,  endeavoured  to  set  up 
a  pleading  descriUng  as  common  knowledge  that  which  realh' was  public 
knowledge.  It  had  been  laid  down  that  particulars  should  not  be  relied 
ii|ii)ii  as  to  what  was  commtjii  knowledge  to  a  paiticular  art  of  science, 
and  for  the  obvious  reason  that  it  was  in  the  interest  of  the  pul)lic  that 
both  tihK!  and  expense  shoulrl  not  be  undulj-  extended.  In  his  opinion, 
however,  when  a  defendant  ])lcaded  public  knowledge,  if  particulars  were 
not  given,  a  burden  would  be  laid  upon  plaintiff,  and  he  would  come  into 
Court  unprepared  to  meet  the  case  that  was  made  against  him.  He 
tliought,  therefore,  ])laintiffs  were  entitled  to  the  order  that  they  asked 
for,  and  the  costs  of  the  summons  would  be  theirs  in  any  event. 
Mr.  FiifyST  asked  for  leave  to  appeal,  which  was  granted. 


Agreements  with  German  Companies. 

On  Monday  Mr.  .Justice  Bray  heard  an  action  try  the  Lancashire  & 
Yfukshire  Privatf;  Telojthone  ('o.  (Ltd.)  against  the  Telefcm  und  Teie- 
graphcnbau  Gcssellschaft  (O..M.B.H.)  and  H'.'T  H.  Fuld,  of  frankfort-on- 
Main,  for  a  declaration  that  certain  agreements  between  them  and 
dc^fendants  were  determined  by  the  outbreak  of  the  war.  Defendants 
(lid  not  appear. 

Mr.  (iiVEEN  (for  ])laintiffs)  explained  that  defendants  were  manufac- 
turers of  an  apparatus  for  telephonic  intercommunication  in  works  and 
ofHces,  and  prior  to  the  outbreak  of  war  they  secured  the  formation  in 
this  cf)untry  of  companies  to  acquin;  from  them,  and  let  out  on  hire  in 
different  |)arts  of  the  United  Kingdom,  the  apparatus  and  accessories. 
1'laintiffs  centered  into  agreements  with  defendants  to  deal  solely  with 
the  lattcr"s  apparatus  within  a  specified  area  for  'Mi  years,  and  to  pay  the 
defendants  a  royalty.  Jn  conse(|uence  of  the  war  it  was  impossible  to 
carry  out  the  contracts,  and  ])laintiffs  asked  for  a  declaration  that  they 
were  determined  by  the  war. 

Mr.  F.  T.  .Jackson,  managing  director  of  plaintiff  company,  stated 
that  he  had  disclosc-d  to  th(^  Public  Trustee  Mr.  Fuld's  interes'  in  the 
company  and  the  amount  due  to  defendant  companj'  f<jr  instiuments 
supplied.  I'laintiffs  had  hired  out  a  number  of  instruments,  and  to  keep 
them  in  order  it  was  necessaiy  to  have  .spare  parts,  but  it  was  impossible 
to  get  those  from  Germany,  and  plaintiffs  must  have  power  to  enter  into 
(contracts  with  Knglish  firms.  ... 

His  Ijordshii'  :  Is  that  one  of  the  things  you  are  prohibited  from  doing 
under  the  agreement  ? 

WiTN  ESS  :    Yes. 

His  lordship  made  the  declaration  asked  for. 


In  a  second  action,  brough  by  the  LT.C.  (Ltd.)  against  the  Telefon  und 
Tclcgra|)hciibau  (jlessellschaft  (CJ.m.b.H.)  and  Mr.  Hugo  Mayer,  a  similar 
declaration  was  made.  It  was  stated  that  in  this  case  the  area  covered 
by  the  company  was  London  and  practically  the  South  of  England. 

There  was  also  a  third  action  brought  by  the  New  System  Private 
T<-lcplione  ('o.  (Ltd.)  against  the  Dcutsch  i'rivat  Telefon  (Jesscllschaft, 
in  « lii'li  his  lordshij)  made  a  declaration  in  similar  terms. 

Heeman  v.  Edwards  Bros. 

On  Monday  Mr.  .Justice  Shearman  heard  the  settlement  of  the  action 
Hcciiian  y.  Fdwards  Bros.,  in  which  the  plaintiff  claimed  damagcH  for 
alleged  slan<ler. 

Mr.  Hauoi.I)  Simmons  (for  ]»laintiff)  said  the  action  had  been  settled. 
Plaintiff  answered  an  advertisement  an<l  saw  a  man  named  Davis,  who 
offered  him  a  situation  jjrovi'.led  he  de|)<)sited  £2').  A  l)usine.ss  in  elec- 
Iriciil  littinns  was  opene<l  at  Kentish  Town  and  Mr.  Heeman  was  ap- 
pninlid  manager  at  t2.  .'is.  a  week.  Davis  was  an  agent  foi  defciKlants 
for  the  supply  of  electrical  ai>|iliances,  and  the  business,  as  far  as  ('oun.<el 
knew,  wa.s  really  carried  on  by  nu-ans  of  deposits  from  other  ])eoj)le. 
Davis  gave  orders  to  <lefendants  in  the  name  of  plaintiff,  and  when 
plaintiff's  salary  became  in  aiiears  Davis  j  ernundcd  him  to  punliasi-  the 
inisiiicss.  most  of  the  purchase  pric»!  being  liie  arrears  of  salary  and 
pliiinliffs  deposit.  In  A)  ril.  Mil.'),  defendants  wrote  to  .Mr.  liecman  for 
pnymeiit  of  the  debt  for  appliances  ordered  ly  l)a\is  wliicli  ])laiiitiff, 
naturally  repudiated,  and  corrospondenf  e  ensued  in  which  it  was  sua- 
gesled  that  jilaintiff  had  imjiroperly  obtain. -d  the  ijo'ds.  Since  then 
(hey  hfid  realised  the  position  in  which  jilainlilf  was  wlien  the  goods  were 
ordeicd  iiiid  they  nowdesip  (I  to  wit  In  Ira  wall  imjiut  at  ions  against  ]»laintiff. 
The  reionl  wduldlie  withdrawn,  <>ach  party  to  pay  their  own  costs. 

t '(ii\><i;i.  for  di'f.  ndaiits  agre<-d  to  the  settlement,  nuuarking  that 
when  defendants  wrote  the  letters  they  lelicved  what  thry  said  was 
eorri'ct.     Since  I  hen  (hey  hinl  reali(-(<l  (ha(  they  had  iniii  wrong. 

His  Ijokdsiiii-  allowed  the  ultlement  to  be  re(<>rded  and  sjijil  he 
(honiih(  the  diffji  ully  arose  through  a  misappreheusinn. 


Farrell  v.  Bloxam. 


In  the  Comity  Antrim  Cnurlhousc  lii>.(  wc<  k.  Ijifnrc  Mr  .lusinc  j'lin 
nnd  a  special  jiirv.  this  ai  tion  for  the  recoverv  of  damii-es*  for  slander 
was  lii-ard. 

Plaintiff  (Mr.  .\.  H.  Farn>ll)  was  the  late  superintendent  of  the  electric 
supply  st.nlion,  Pelfast,  nnd  he  soeghf  (o  re«over  iM.tKKf  «lninag.-s  from 
Mr.  T.  \V.  ltlo\am.  city  electrical  ••ngineer.  for  i)lie)rrHl  filander  and 
di  faniation  of  ehnrneter.  Chnrg,>s  of  negitn-t  of  duty  wrrr  inncle  njiainst 
phiintiff  by  defendan(.  wi(h  the  n-sul(  (liaf  plainlilT  was  disnuswd  .m  n 
wUh  iiolire.  This  ilismi.ssiil  was  aftctwariN  conlirmed  bv  the  F.ler- 
(n.  i(v  (  iiMunilt.i-.  and  plaintiff  alle^-.d  (hat  he  had  never  had  an  oppor- 


tunity of  replying  to  the  Committee  in  respect  of  charges  made  by  ^tr. !" 
Bloxam  against  him. 

A  member  of  the  Council  who  gave  evidence  for  plaintiff  .said  he  under- 
stood that  defendant  and  ])laintiff  were  so  bitterly- opposed  to  one  another 
that  there  was  jjractically  little  ho])e  of  hanmmious  working  Wtween 
them.  He  agreed  to  Mr.  Farrell's  dismissal,  because  he  knew  that  Mr. 
Bloxam  had  a  very  difficult  situation  to  face  in  December  when  the  full 
output  of  the  station  would  be  needed  for  the  requirements  of  the  public. 
There  was  no  suggestion  that  5Ir.  Farrell  was  not  able  to  do  the  work, 
but  that  the  manner  in  which  he  acted  w-as  a  grave  source  of  danger  to 
the  station. 

For  the  defence.  His  I/)rdship  was  asked  to  rule  that  the  alleged 
slander  was  si)oken  on  a  privileged  occasicjn,  and  also  that  there  was  no 
evidence  of  actual  malice.  ■ 

The  .Judge  ruled  that  the  words  were  spoken  on  a  privileged  occasion, 
but  refused  to  rule  on  the  question  of  malice,  and  the  case  for  the  defence 
was  then  opened. 

In  his  evidence  Mr.  Bloxam  said  he  was  chief  engineer  of  the  Belfast 
Cf)r))oration  cicctricit}'  undertaking  since  1!)07,  and  prior  to  that  he  had 
been  chief  assistant  to  Mr.  .MCowen.  The  ])lant  under  his  control  wa^ 
valued  at  £4.')0,000,  and  he  had  the  oversight  of  a  staff  of  250  men 
I'laintiff  had  been  a  member  of  the  staff  since  shortly  after  witness  went 
to  Belfast.  In  1012  the  position  of  chief  assistant  became  vacant  and 
two  members  of  the  staff  (plaintiff  and  Mr.  Croft)  were  candidates.  The 
latter  was  appointed,  and  he  (witness)  believed  that  plaintiff  was  di- 
appointed  at  not  getting  the  post.  Witness  was  then  examined  and 
cross-examined  at  some  length  upon  the  management  of  the  electric 
supply  undertaking,  the  fire  at  the  pr)wer  house  and  other  matters  relating 
to  the  administration  of  the  department. 

After  the  conclusion  of  the  evidence  for  the  defence  and  the  addressee 
of  counsel,  his  Lordship  summed  up  and  left  the  following  questions  t" 
the  jury  : — 

1 .  Did  the  defendant  speak  the  words  complained  of  ? — ^Yes. 

2.  Did  he  speak  them  honestly  believing  that  same  to  be  true  ? — No. 
.3.  Did  the  said  words  mean  that  the  ])laintitf  had  been  guilty  of  gross 

mi.sconduct  and  negligence  in  the  discharge  of  his  official  duties  and  was 
incompetent  and  unfit  to  be  superintendent  of  the  electrical  station,  and 
was  deliberately  interferring  with  the  harmonious  working  of  the  said 
Belfast  electrical  station  ? — Yes. 

4.  Were  the  words  spoken  maliciously  ? — Yes.  I 

.').  What  damages,  if  any,  should  the  defendant  be  paid  ? — £500. 
His  Lordship  gave  judgment  accordingly. 


Workmen's  Compensation. 

In  the  City  of  London  Court  last  week,  before  .Judge  Atherley -Jones. 
K.C.,  Mns.  Tyrell,  widow  of  Edward  A.  Tyrell,  sued  the  Siiiithfield 
Markets  Electric  Supply  Co  (Ltd.)  for  compensation  for  the  death  of 
her  husband,  an  assistant  engine  driver.  Defendants  paid  £300  into 
Court,  and  the  judge  a])]iortioned  the  money  l^'twin^n  the  widow  nnd  thr 
children  Dcfentlants  had  been  ])aying  ^lrs.  Tyit'll  her  late  husbands 
wages  in  full  until  the  date  of  the  hearing. 


PATENT   RECORD. 


SPECIFICATIONS  PUBLISHED. 


'rjye  been 
.'  Agents, 


The  loHowing  abstract  from  some  of  the  specifications  recer.tty 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Prycr,  Char: 
70  and  72,  Chancery-lane,  London.  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  lonner  is  given  in  brackets  alter  the  title. 
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COMMERCIAL  TOPICS. 


Our  Government  '^^  ^^  interesting  speech  at  the  recent  meeting 
anri  Tpphniral  °^  *^^  shareholders  of  Hadfields  Limited,  the 
and  Business  Chairman  (Sir  Robert  Hadfield),  after  referring 

Training  ^°  ^^®  work  of  the  Ministry  of  Munitions,  said 

that  our  system  of  government  at  times  seemed 
to  be  framed  on  not  very  scientific  lines.  For  example,  this  was  a 
technical  age  ;  yet  as  far  as  he  was  aware  we  had  not  a  single  repre- 
sentative of  the  teclmical  business  men  in  the  Goveriiment.  Some 
of  our  great  engineers  could  have  been  well  called  in  to  give  their 
counsel  at  a  time  of  stress  like  the  ])resent.  The  present  terrible 
WT,r  was  most  certainly  a  teclmical  one,  and  demanded  all  the  best 
efforts  of  science  and  technical  knowledge,  whether  as  regards 
military,  mechanical,  electrical,  chemical,  or  any  other  branch  of 
engineering.  Yet,  to  the  best  of  his  knowledge,  the  Cabinet  did  not 
contain  a  single  representative  of  any  of  those  important  branches. 
Thr.t  being  the  case,  a  radical  departure  was  called  for  in  our  method 
of  government,  and  that  quickly.  Surely,  therefore,  it  was  more 
the.n  ever  necessary  to  appoint  three  separate  and  distinct  Ministers — 
a  Minister  of  Comm-crce,  a  Minister  of  Science,  and  a  Minister  of  Air. 
The  enemy  was  well  represented  in  this  respect,  and  he  could  person- 
ally vouch  for  the  fact  that  the  head  of  Krupps  had  for  many  years 
personally  reported  every  fortnight,  by  actual  attendance  or  corre- 
spondence, direct  to  the  head  of  that  Empire  as  to  the  progress  of  the 
work  at  Essen.  A  man  may  be  educated,  but  not  necessarily 
scientific.  Mere  education  alone,  therefore,  did  not  necessarily  fit 
the  man  for  an  imjrortant  post  in  the  Cabinet.  He  felt  sure  he 
represented  the  views  of  the  business  men  in  Sheffield  when  he  said 
that  if  Mr.  Asquith  did  not  give  us  a  Minister  of  Commerce  the  business 
men  and  men  of  commerce  hi  this  country  would  rise  in  protest. 
Our  Ambassadorial' a.nd  Consular  services  needed  serious  revision. 
The  diplomatic  career  should  .  be  open,  not  to  any  particular 
clique  or  set,  but  to  the  ablest  among  us  who  would  force  their  way 
upwards  by  ability.  Much  of  the  cause  of  thfe  present  crisis  had  been 
owing  to  our  being  most  inefficiently  sujiplied  with  informaticn, 
whether  diplomatic,  consulai',  or  commercial.  It  was  not  easy  to 
determine  durhig  the  war  our  exact  and  definite  course  on  the  question 
of  fisca,!  ])olicy.  To  interfere  with  the  free  exchange  of  ])roducts 
and  adopt  Protection  ])ure  and  sim])lc  would,  lie  felt  sure,  be  a 
mistake.  He  did  not  say  we  should  make  no  change;  there  would  he 
many  drasti(!  changes,  but  we  must  not  forget  the  main  ])oint  in 
view  should  be  to  continue  the  })olicy  of  thoroughly  sound  trade 
built  upon  rock,  and  not  upon  sand.  That  trade  of  our  Allies  and 
Dominions  ought  to  represent  ah  enormous  increase  in  the  future, 
with  the  enemy  out  of  the  way,  as  we  will  certainly  not  trade  with  him 
There  was  no  one  who  will  now'  say  that  we  do  not  want  so.mo  changes 
within  the  Empire,  but  we  arc  determined  to  give  the  enemy  no 


chance,  and  Englishmen  will  not  trade  with  Germany,  whether  pro- 
tective tariffs  exist  or  not.  What  we  do  want  more  than  anything 
else  is  [)ro|)er  trade  organisation,  but  we  do  not  want  German  trade 
methocls  in  this  country,  with  their  palpable  dishonesty  of  purjiose. 
With  much  of  what  Sir  Robert  Hadfield  said  we  are  in  entire 
agreement,  but  we  doubt  the  wisdom  of  creating  so  many  new 
Government  departments,  involving  the  appointment  of  hundreds 
of  additional  civil  servants,  &c.  A  Ministry  of  Commerce,  with  a 
properly  eqnijjped  up-to-date  staff,  could  no  doubt  do  much  for 
Rritish  commerce  and  trade,  and  as  we  have  rejjeatedly  urged,  a 
thorough  re-organisation  of  our  consular  service  is -also  required,  but 
the  legal  shackles  upon  progress  and  industry  must  be  removed  and 
we  must  have  less  of  the  hasty,  ill-digested  legislation  of  recent  years. 
Our  system  of  education  will  have  to  be  modified  ;  more  time  will 
have  to  be  devoted  to  science  and  engineering  in  our  public  schools 
and  universities  and  less  time  sj^nt  on  the  stud3'  of  the  classics. 


British  '^^^  President  of  the  Board  of  Trade  (Mr.  W. 

J   J     ,  .  Runciman,    M.P.)    has    appointed    two   Com- 

affprfhpWar      mittees  to  consider  the  position  of  certain  im- 
portant British  industries  after  the  war,  espe- 
cially hi  relation  to  international  competition,  and  to  report  what 
measures  (if  any)  are  necessary  or  desirable  in  order  to  safeguard 
that  position. 

For  the  iron,  steel  and  engineering  industries  the  Committee  will  be 
composed  of  the  following  :  Sir  Clarendon  Hyde  (chairman).  Mr.  A. 
Balfour,  Sir  Hugh  Bell,  Bart.,  Mr.  A.  J.  Hobson,  Sir  Hallewell  Rogers  and 
Mr.  Douglas  Vickers. 

The  Committee  on  the  shipping  and  shipbuilding  industries  is  as 
follows  :  Sir  AKred  Booth,  Bart,  (chairman).  Prof.  W.  S.  Abell.  Sir 
Archibald  Denny,  Bart.,  Sir  Edward  Hain,  Capt.  H.  P.  Hooper,  Mr. 
James  Readhead  and  ^Ir.  Oswald  Sanderson. 

Communications  relating  to  these  Conimitteos  should  be  addressed  to 
Mr.  Percy  Ashley,  the  Board  of  Trade.  Whitehall-gardens,  S.W. 


Canadian 
Trade  and 
Manufactures. 


It  is  reported  that  Ontario  manufacturers  are 
benefiting  to  ?<  considerable  extent  by  the 
exclusion  of  enemy  manufactures  from  the 
world's  markets.  Certain  trade  and  busmess 
houses  are  enjoying  a  business  boom  by  reason  of  the  increased 
market  for  their  products.  Incandescent  light  bulbs,  which  were 
formerly  imported  from  Austria  in  large  quantities,  are  now  manu- 
factured in  Toronto,  where  practically  all  the  bulbs  used  in  Canada 
are  made.  Electric  light  shades  and  globes  are  also  behig  made  to 
supply  Canadian  demands.  There  is  evidence  that  the  manufacturers 
and  business  houses  of  Onta.rio  are  now  busier  than  before  the  war, 
and  there  should  be  increased  opportunities  for  British  manufacturers 
and  exporters  to  open  up  and  develop  trade  with  Canada. 


British  Cable 
Makers 
in  1915. 


Ttie  British  Insulated  and  Helsby  Cables  has 
had  a  very  successful  year,  notwithstanding  the 
difficulties  caused  by  the  war.  The  volume  of 
trade  during  the  year  Klo  seeuis  to  have  been 
well  maintamed,for  the  result  is  an  increased  proHt  of  £17.70:).  The 
net  earnings  have  shown  steady  progress  in  recent  years.  The  profit 
was  £295,131  in  1915,  against  £277.-128  in  1914  and\£247,:i51  in  1J)I3. 
arid  the  aggregate  gain  for  the  past  five  years  was  nearly  £152.00(\ 
The  ordinary  dividend  is  15  per  cent.,  as  in  1914,  but  there  is  a  bonus 
of  2^  ])er  cent.,  making  a  total  of  Ilk  }ier  cent..  again.''t  15  }>er  cent, 
in  1914.  Ample  pi  jvision  has  been  made  for  depreciation,  reserve. 
&c.,  and  the  balance-sheet  shows  the  company  in  a  very  strong 
financial  i)osition.  We  are  pleased  to  note  from  the  speech  of  Mr. 
James  Taylor,  J. P.,  who  jwesided  at  the  meetuig  on  ^londay.  that 
the  company  has  been  occupied  with  certain  new  manufactures, 
which  they  hojjc  to  continue  after  the  war,  and  that  they  have  also 
been  successful  in  extending  their  foreign  trade.  The  maintenance 
of  our  exports  is  of  vital  importance  to  us  as  a  n;x.tion,  and  the" 
directors  are  to  be  congratulated  on  the  success  which  haa  attended 
their  efforts  in  these  times  of  stress  and  difficulty. 

The  otiicr  cable  mauuf-cturen^  would  also  ap[)ear  to  have  had  a 
very  good  yea-.     ^^'.  T.  Henley's  Telegraph  Works  Co..  after  making 
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full  provision  for  reserve  and  depreciation  (including  special  depreci- 
ation on  machinery  and  plant  run  night  and  day  on  Government 
work),  is  able  to  pay  a  dividend  of  15  per  cent,  for  the  j'ear,  together 
with  a  bonus  of  10s.  per  share.  The  distribution  is,  therefore,  at  the 
rate  of  25  per  cent,  against  20  per  cent,  in  1914.  This  is  an  excellent 
record,  especially  in  view  of  the  fact  that  551  of  the  company's  staff 
and  workmen  have  joined  H.M.  Forces.  Messrs.  W.  T.  Glover  &  Co. 
are  paying  5  per  cent,  as  in  1914,  and  adequate  provision  has  been 
made  for  reserve  and  depreciation  ;  £6,500  has  been  placed  to 
debenture  redemption  funds,  and  after  transferring  £20,000  to 
reserve  and  writing  down  certain  quoted  investments  to  their 
estimated  values,  abf)ut  £11,000  was  carried  forwarfl. 


IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

From  March  20,  1916,  to  March  2.5,  1916, 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  [See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Liverpool. — U.S.A. :  Electrodes,  53  pkgs. 

LoNDOH. — U.S.A.:  Elec.  machinery,  £2,810;  elec.  lamps,  £669  ;  elec.  motors,  £725  ; 
telephone  material,  £116  ;  v/ire  and  cable.  £1 1  ;  carbon  candles,  £85;  elec.  switchboards, 
£63 i  ;  unenumerated,  £3,870.  Holland:  Elec.  lamps,  £3,687 — 30  pkgs.;  telephone 
materials,  £197.  France :  Ca.xbox\  candles, £2, 180;  unenumerated, £2,180.  Switzei'land: 
Elec.  lamps,  £45;  carbon  candles,  £226;  elec.  meters,  £62;  unenumerated,  £136.  Italy: 
Elec.  machinery,  £522.  Japan:  Unenumerated,  £105.  Sw/^rfen.- Elec.  lamps,  £669— 32 
pkgs.     Canada:  Unenumerated,  £140. 

South.MvIptom.     France:   Unenumerated,  £40. 

EXPORTS. 

To  Australasia.— /I «cWa«(/.-  Elec.  machinery,  £916;  unenumerated,  £83.  Melbourne: 
Wire  and  cable.  £215;  elec.  machinery,  £224;  unenumerated,  £403.  Sydney:  Wire 
and  cable,  £170;  elec.  machinery,  £44;  unenumerated,  £754.  Wellington:  Elec. 
machinery,  £12  ;  wire  and  cable,  £1 19  ;  unenumerated,  £954.  Perth:  Elec.  lamps,  £265  ; 
unenumerated, £247.  Christchurch:  Elec.machinery, £47;  unenumerated,  £56.  Dunedin: 
Elec.  machinery,  £99.  Lyttelton :  Unenumerated,  £192.  Brisbane:  Elec.  machinery, 
£169;  wire  and  cable,  £697.     Cairns:  Unenumerated,  £10. 

kvK\cK.— Durban :  Elec.  machinery.  £92;  wire  and  cable,  £407;  unenumerated, 
£309.  Cape  Town:  Unenumerated,  £600.  Port  Flizabeth:  Elec.  machinery,  £206; 
unenumerated,  £141.  Napier:  Wire  and  cable,  £246;  unenumerated,  £9.  Zanzibar: 
Unen  umerated  ,£31. 

South  AND  Central  America.— Bwewos  Ayres :  Wire  and  cable,  £2,580;  telegraph 
material,  £355;  unenumerated,  £1,251.  Rio  Gallegos:  Wire  and  cable,  £30;  unenu- 
merated, £11 1.  Valparaiso:  Elec.  machinery, £187;  unenumerated.  £489.  Punta  Arenas: 
Unenumerated,  £61.     Demerara:    Elec.  machinery,  £1,200;  unenumerated,  £18. 

Adrn. — Unenumerated,  £3. 

EcY PT. —Port  Sudan :  Unenumerated,  £22."  Suez:  Telegraph  material,  £271. 

Mauritius.— Unenumerated,  £18. 

India,  Ceylon,  Indo-China  and  Straits  Settlements.— Bow^oy.-  Wire  and  cable, 
£306;  unmeunerated.  £1,433.  Calcutta:  Elec.  machinery.  £108;  wire  and  cable,  £321 ; 
unenumerated,  £3,380.  Ceylon:  Unenumeraied,  £64.  Madras:  Vnenumerated,  £20b. 
Karachi:  Unenumerated,  £20.  Singapore:  Elec.  machinery.  £289;  unenumerated, 
£197.  Bankok:  Wire  and  cable,  £263 ;  unenumerated,  £260.  Kilindini:  Unenumerated, 
£29.     Rangoon:  Wire  and  cable,  £109. 

Cwuh.— Shanghai :  Wire  and  cable,  £233;  unenumerated,  £178.  Hongkong: 
Unenumerated,  £40.    Dalny :  Unenumerated, £63. 

}A?Ati.— Yokohama :  Unenumerated.  £140. 

Java.— Submarine  cable,  £10,668.    Batavia:  Unenumerated,  £521. 

HoLLAyiD.— Amsterdam:  Wire  and  cable,  £113;  unenumerated,  £83.  Rotterdam: 
Unenumerated,  £331. 

France.— /'flr/5.-  Wire  and  cable,  £75;  unenumerated,  £192.  Havre:  Unenumerated, 
£52.     iO/cppf.-  Unenumerated,  £247. 

Di'nmark.— Cc>pe«/iflpe«.-  Unenumerated,  £20. 

Russia.-  -l^/flrf/.w/oc^:.-  Unenumerated,  £1,686. 

Italy.— C^noa.-  Wire  and  cable,  £246  ;  unenumerated,  £444. 

Morocco.— Cir /I /(J.-  Unenumerated,  £20. 

Pi  ajde.— Unenumerated,  £14. 

FOREIGN  GOODS  (duty  paid  and  free). 

flomiay.-  Unenumc:atvl.  £3/6.  bn^banr:  Unenumeraied.  £115  Wellington :  Vu- 
enumerated.  £211.  Calcutta:  Unenumerated,  £32.  Paris:  Unenumerated.  £147. 
Madras:  Unenumerated,  £61.  Lyttelton:  Unenumerated,  £65.  New  York:  Unenu- 
merated, £503.  Port  Elizabeth  :  Unenumerated,  £10.  5amora«p.- Unenumerated,  £36. 
Valparaiso:  Unenumerated,  £110.  /.m<tfrdam:  Unenumerated,  £83.  Havre:  Un- 
enumerated, £77, 

IN    TRANSIT. 

Hongkong:  Elec.  lamp."-,  £192. 

NoTK.-  -Tlio  jar^o  number  of  itcnm  in  tho«e  ofticinlrolnrnfi  undor  the 
miHiondinp  licadiiin  "  uMciuiiucrntcd  "  rclnto  U>  whiit  is  drsrrilx^d  nn 
"electrical  goodH  "  and  "electrical  matx^rials." 


BUSINESS  NOTICES. 

The  private  oonsulling  oHurs  of  .Mr.  S.  (;.  Castle  Hus.m'11  M.I.K.K.. 
consiiltiug  electrical  rngineer,  have  been  removed  lo  IT,  .slnili.irnc- 
lano.  King  Williain-strcet.  Ixmdon.  E.C. 

Tlio  jtartnersliip  between  Alfd.  (Jrah.tm.  Joseph  A.  L.  J)oarlovo 
and  Ivlwd.  A.  (Iraliam.  electrical  engineers.  St.  .\ndrew"p  Works. 
Crofton  I'ark.  and  Kihnorie  Works.  l\)iTst  Hill.  Ix.ndon.  S.K..  ha.s 
b«>rn  liissolved  so  far  as  concerns  .lose|)h  A.  L.  W.-vrlovo.  who  retires 
fn.m  \\w  lirnu  l)el)t.'«  by  Mcwrs.  A.  i^  K.  (J.  (;ri»ham.  who  continue 
IW»  AIM.  (Jraham  *  Co. 


Plans  submitted  by  the  British  Thomson-Houston  Co.  for  the 
erection  of  a  new  print  room  and  store  room  additions,  at  their 
premises  in  Xeasden-lane,  Willesden,  have  been  approved  b}-  the 
Urban  CouncU. 

Mr.  J.  Russell  Thornbery  informs  us  that  for  personal  and  family 
reasons  he  has  converted  the  business  of  Griffiths  Bros.  &  Co.,  and 
Daniel  Judson  &  Son,  of  which  he  was  the  sole  proprietor,  into  a 
private  limited  company,  under  the  style  of  Griffiths  Bros.  &  Co. 
(London),  Ltd.  The  name  of  Daniel  Judson  &  Son  will  continue 
to  be  used  for  that  branch  of  the  business.  Xo  further  capital  is 
being  asked  for  ;  no  capital  is  being  withdrawn  and  no  debentures 
are  being  issued.  Xo  change  is  being  made  in  the  jiersonnel  or  con- 
duet  of  the  business. 

Plans  lodged  by  the  London  Electric  Finn  for  the  erection  of  a 
factory  in  Brighton -road,  have  been  approved  by  Croydon  Council. 

A  subscriber  writes  from  Paris  that  he  is  in  a  position  to  effect 
sales  in  the  following  lines:  Motors  (a.c.  and  d.c),  magnets  for 
instruments,  instrument  transformers  and  mica  and  varnish. 

Jolm  W^m.  W'illoughby  and  Edwd.  Wilcox,  electrical  engineers' 
plumbers,  &c.,  44a,  Trafford-road,  Salford,  have  dissolved  partner- 
ship. Debts  in  respect  of  the  electrical  engineers'  and  contractors, 
portion  of  the  business  by  Mr.  Wilcox. 

Mr.  A.  Grant,  manager  of  the  Canadian  British  Insulated  Co. 
(Ltd.),  which  has  been  licjuidated  voluntarily,  has  been  appointed 
manager  for  India  of  British  Insulated  &  Helsby  Cables  (Ltd.). 

Amendment  of  Patent. — The  Quasi-Arc  Co.  (Ltd.),  Caxton  Hou.se, 
Westminster,  .seeks  leave  to  amend  specifications  Xos.  1,274/1912 
and  11,079/1912,  granted  to  A.  P.  Strohmenger.  for  "  Improvements 
in  or  relating  to  electric  arc  welding.  " 

Plant  for  Sale. — In  an  advertisement  jjarticulars  are  given  of 
second-hand  Parsons'  .steam  turbo  sets  which  are  offered  for  sale. 

Plant  Wanted. — An  advertiser  wants  a  .50-kw.  to  100-kw.  generat- 
ing .set,  gas  or  oil  engine,  with  continuous-current  dvnarao. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

A  meeting  to  receive  an  account  of  the  win(ling-u|)  of  the  Candel- 
aria  Land,  Mining  &  Power  Co.  (Ltd.)  will  be  held  on  May  2  at  Caxton 
House,  Westminster,  London,  S.W. 

A  receiving  order  has  been  made  on  a  creditor's  ))etition  against 
G.  F.  M.  Cornwallis  West,  Automobile  Club.  Pall  Mall.  LondonTs.W . 
Mr.  F.  S.  Salaman,  1  and  2,  Bucklersbun,-,  London,  E.C.,  ha,s  been 
appointed  trustee,  to  whom  claims  should  be  sent. 

A  meeting  to  receive  an  account  of  the  winding-uj)  of  the  South 
American  Cable  Co.  (Ltd.)  will  be  held  at  25,  Rue  de  Clichy,  Paris,  on 
April  18. 

A  meeting  to  receive  an  account  of  the  winding  up  of  the  Parana 
Power  S\-nd.  (Ltd.)  will  be  held  on  Mav  3  at  the  offices  of  Messrs. 
Ellis  &  Co.,  1,  Comhill,  London,  E.C. 

The  Light  Electric  Motor  Co.  (Ltd.)  is  being  wound-up  vohm- 
tarily,  and  Mr.  D.  B.  Laurie.  4;J0,  St.  (leorge's-road.  Glasgow,  has 
been  appointed  liquidator.  A  meeting  of  creditors  will  be  held  on 
Ajjril  (i  at  the  offices  of  Messrs.  Hamilton  &  Callander,  1(H).  West 
Regent -.street.  (Jlasgow. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Accrington.— The  Corporation  have  decided  to  i)rooeed  with  (he 

|)r()|><)sc(l  extension  of  (he  electricity  works,  as  (he  j»re.««'n(  is  over- 
loa'lcd.  and  tliere  is  a-i  int-n^axing  dema'ul  for  electrical  eiKTirv "for 
lK)wer. 

Ipswich.  TIk"  Coumil  hav<'  autlioris<>d  the  purchase  of  an  indu«-e<l 
diaiiL'hl  fan  for  the  elec(rici(y  works.  a(  a  cor(  of  £8.5t( 

Plymouth. — Cable  ex(ensi(ms  estimated  to  cost  £324  were- 
authorihed  at  last  week's  meeting  of  the  Klectrieity  and  Street  Light  - 
u\<Z  Committee. 

West  Ham.^ — The  Corjwrr.tion  are  recommended  to  aj'ply  f'^r 
sanction  (o  borrow  the  following  sums  for  the  elec(rici(y  dei>Jirtmen(  : 

O.WO  (or  mains  :  f.'i.OOO  for  tran.sformors  ;  £n.0<)0  for  cables.  *c.  ; 
£4.500  for  linking  up  conner(ion8  :  an<l  £.1.275  for  prnerating  station. 

It  is  proposed  to  defray  £1.000  for  electricity  meters  direct  out  of 
revenue. 

The  Corixiratinn  is  alwr  reconimende<I  (o  adopt  a  coal  clause  in  con- 
ncH-tinn  with  the  stipply  <•(  <  um-nt  to  the  (raniways  «Iej>artnnMi(.  (ho  rato 
of  payment  for  wiiieh  was  \i\(h]  in  1 !»!.'{ (when  tlio  price  of  ro.'d  was  I  Is.  (i«l. 
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])er  Ion)  at  0-7;k1.  per  unit.  The  clausO  will  operate  as  and  from  Nov.  1 
last. 

Woolwich.^Thc  Finance  Committee  of  the  Borough  Council 
disagrees  with  the  suggestion  of  the  Treasury  that  the  expenditure 
of  £3,290  on  mains,  transfonners,  &c.,  should  be  met  from  the  rates, 
jiarticularly  having  regard  to  the  heavy  charges  which  have  already 
fallen  on  the  rates  in  connection  with  the  electricity  undertaking. 

Application  is  to  be;  made  to  the  ].,.('.('.  for  sanction  to  borrow  £24,78o 
for  a  8,750  kvv.  turbo-alternator,  boiler,  switchgcar  and  accessories, 
£2,330  for  transformers,  switchgcar,  &c.,  and  £38.5  for  mains. 

GENERAL. 

Birmingham. — The  (|UPstion  of  the  opcialion  of  the  coal  cl.iu.'ie  in 
electric  power  agreements  was  considered  by  the  Fi^lectric  Supply 
Committee  last  week. 

Nil  In  some  of  the  early  agreements  with  consumers  there  is  no  coal  clause, 
but  it  was  rcjiorted  that  Messrs.  (Jadbury  had  intimated  that,  although 
their  agreement  did  not  include  the  clause,  they  would  voluntarily  ])ay 
foi-  current  at  the  rates  in  force  under  the  newer  agreements,  and  the 
Conuuittce  expressed  the  hope  that  other  high-tension  consumers  would 
follow  this  example. 

Chelmsford. — Consumers  of  electric  current  have  been  notiticd 
by  the  Electric  Supply  Corpn.  that,  owing  to  the  increased  cost  of 
coal,  &c.,  the  company  find  it  necessary,  as  from  the  end  of  this 
quarter,  to  require  a  minimum  payment  for  electricity  at  rate  of 
8s.  IJd.  per  quarter  for  any  quantity  up  to  15  units,  or  for  cash 
payment  7s.  Cd.  Any  supply  after  the  first  15  units  will  be  charged 
at  Gd.  net  per  unit. 

Church  Stretton.— The  Urban  Council  consented  to  the  Church 
Stretton  Electrics  Sup[)ly  C!o.'s  ap])lication  for  a  provisional  electric 
lighting  order  for  the  sup[)!y  of  electricity  within  the  urban  and  rural 
districts. 

Dartford. — The  Council  have  increased  the  charges  for  electric 
current  by  20  per  cent. 

The  L.G.  Board  are  to  be  asked  to  sanction  a  loan  of  £1,070  to  m.cct 
a  deficit  on  the  extension  of  the  electricity  works. 

Dover. — The  Camicil  have  adojited  a  new  standing  order  not  to 
trade  with  (iermans  after  the  war. 

Electricity  in  Collieries. — In  connection  with  the  dcvelo])ments  at 
the  Thorncliffe  Collieries  of  Messrs.  Newton,  Chain  bers  &  Co.  an 
accommodation  shaft  is  being  sunk  near  Wentworth  Station,  on  the 
Midland  Railway. 

The  electric  winding  engine  now  in  course  of  erection  is  stated  to  be 
the  first  one  used  in  South  Yorkshire,  and  is  being  supplied  by  the  British 
Westinghouse  Electrical  &  Mfg.  Co. 

Haslingden. — Accrington  Corporation,  who  are  under  agreement 
to  supply  Haslingden  with  current  in  bulk,  have  agreed  that  Has- 
lingden may  obtain  a  supplementary  supply  from  Rawtenstall 
Corporation. 

Itchen.— The  Council  have  asked  the  Board  of  Trade  to  extend 
the  period  of  their  electric  lighting  order  until  three  yea-s  after 
conclusion  of  the  war. 

Southampton. — The  Electricity  Committee  proposes  to  increase 
the  cha.rges  for  lighting,  power  and  heating  b}-  10  per  cent.,  as  and 
from  the  midsummer  meter  readings,  and  for  supplies  to  the  tram- 
ways department,  as  and  from  April  1  next. 

The  estimated  deficit  on  the  imdcrtaking  for  the  ensuing  year  is  £3,()84, 
against  a  deficit  of  £3,102  for  the  current  year. 

Willesden. — The  Electricity  Committee  has  sanctioned  an  expen- 
diture of  £100  for  the  jjurchase  of  motors  for  hiring  purposes. 

The  committee  proposes  to  extend  the  existing  service  line  in  order  to 
give  an  additional  supply  of  current  at  the  Dollis  Hill  Hou.se  Conva- 
lescent Hospital  for  the  purpose  of  electric  treatment. 


TRACTION   NOTES. 


Blackpool. — The  Tramways  Committee  is  considering  the  question 
of  renewing  the  leases  of  I)ickson-rcad  tramway  to  Blackjjooi  & 
^;  Fleetwood  Tramroad  and  the  Blackpool  &  Lytham  Tramways  Com- 
Vpanies. 

There  is  a  feeling  m  favour  of  the  Cor])oration  workini;  all  sections 
[within  the  borough  when  the  leases  expire  two  or  three  jears  hence,  but 
J  arrangements  may  be  made  for  through  running. 

Coventry. — The    Tramways    Committee    recommends    the    Cor- 
jpcration  to  increase  the  salary  of  the  engineer  and  manager  of  the 
.{undertaking  (Mr.  T.  R.  Whitehead)  from  £500  to  £()00  per  annum. 


Edinburgh. — The  Tramways  Committee  have  a[»jxjinted  a  sub- 
committee to  consifler  the  exi>cdiency  of  appointing  a  tram.way.s 
manager  and  also  the  establiHhmcnt  of  a  tr?.Tiw'ay  department. 

Glasgow. — The  Refuse  Removal  Sub-committee  recommend  the 
Corporation  to  jmrchase  two  2-ton  Edison  electric  vehicles  for  the 
c  jllection  of  the  city  refuse. 

Ilford. — As  the  Edison  electric  battery  tower  wagon,  which  was 
purchased  by  the  L'rban  Council  in  lUl'i  proved  very  satisfactory, 
the  tramways  manager  has  decided  to  purchase  an  electric  2-ton 
wagon  for  permanent -way  u.se. 

L.C.C.  Tramways.     The  L.C.C.  have  applied  to  the  Brjard  of  Tra^le 

for  an  order  to  extend  the  time  limited  under  their  .Act  of  \*MfU  for  the 
construction  of  the  junction  line  to  <-onnect  the  existing  tramways  in 
Mitcham-road  with  those  in  Southcroft-road,  Wandsworth. 

in  the  cu'Tcnt  year's  LC.C.  (.Money)  iiill,  for  rej.'ulating  ox]n-ii- 
(liturc  on  capital  account  and  loans  for  year  endinj;  March  31,  1!(I7. 
))rovision  is  madc^  ff)r  the  jiurchasc,  (■onstruction,  n-construction  and 
c(jui])ment  of  tramways;  the  ))rovision  of  buildings,  ])ower  statioius, 
machinery  and  rolling  stock  ;  the  [)urcha.se  of  lands  and  other  purposes 
in  connection  with  Acts  relating:  to  tramways,  &.<:. 

L.C.C.  Tramways  and  Omnibus  Competition. — At  the  meeting  of 
the  London  County  Council  last  week  Mr.  ('<.  H.  Hume,  chairman 
of  the  Highways  Committee,  stated  that  negotiations  were  pro- 
ceeding with  the  London  General  Omnibus  Co.  for  mutual  arrange- 
ments to  prevent  duplication  of  passenger  transit  services  in  London  ; 
but  the  committee  were  taking  care  not  to  commit  the  Council  in 
any  way. 

Tramways  for  Goods  TrafTic. — In  a  communication  to  the  Press, 

Mr.  P.  Ken yon,  of  Southport,  suggests  that  the  tramway  .systems  of 
Yorkshire  and  Lancashire  should  be  linked  up  and  i)ut  to  more 
profitable  use  by  the  jjrovision  of  tram-tractors  and  trailers  to  <lea! 
with  traffic  with  which  the  railways  either  cannot  or  will  not  cojie. 

West  Ham. — It  is  proposed  to  defray  the  cost  of  doubling  the 
Connaught-road  terminus  track  (970)  and  making  good  the  carriage 
way  of  Beckton-roarl  (£.']50)  out  of  revenue. 


EMPIRE   NOTES. 


Australasia. — At  a  recent  meeting  of  Melbourne  Council  a  letter 
was  received  from  the  British  Westinghouse  Co.  stating  that  the 
5,500  kw.  turbo-generator  on  ordei  from  them  could  not  be  supplied 
at  the  agreed  time. 

As  the  growth  of  the  demand  for  current  for  next  winter  is  likely  to  be 
less  than  originally  estimated  the  non-delivery  of  the  plant  will  uot  cause 
serious  difficulty. 

In  the  local  press  it  was  stated  recently  the  scheme  for  the  hame.«sing 
of  the  Wairoa  Falls  (N.Z.)  for  hydro-electric  purposes  was  approaching 
comjjletion.  The  power  is  to  be  used  for  the  supply  of  electricity  to  the 
town  of  Whangarci.  The  work  has  been  undertaken  by  a  local  cement 
company.  The  schem(>  comprises  the  tapping  of  the  Wairoa  River  just 
above  tiie  Wairoa  Falls,  and  conducting  a  large  body  of  the  water  to  a 
power  house  on  the  riverside  H  miles  lower  down.  The  power  house  is 
designed  to  accommodate  turbines  of  t),000u.p.,  3,000  u.r.  plant  being 
installed  at  the  outset.  Afeature  of  the  scheme  is  an  automatic  weir  on 
the  overflow  of  the  big  dam.  The  installation  of  this  weir,  which  con- 
t;ists  of  two  44  ft.  gates  which  rise  and  fall  automatically  with  the  Hood 
water,  is  the  result  of  a  demand  by  the  Public  Works  Department  that 
arrangements  .■should  be  nuide  in  the  river  for  the  fiseharge,  in  flood- 
time,  of  more  than  30,000  gallons  of  water  per  second. 

It  has  been  officially  announced  that  the  work  of  constructing  the  new 
underground  railway  in  Sydney  would  be  commenced  during  the  current 
month  (March),  and  it  is  expecied  to  be  comiileted  by  the  end  of  1^)19. 
Tb.e  electrification  of  the  existins?  suburban  railways  has  'leen  under- 
takei\  by  the  N.S.W.  (■overinueixt  Railways  and  Tramways  Dei>artnu-nt 
in  ionjnnctio.i  with  the  undeiground  railway  scheme  of  t!io  Public  Works 
P>ei)artment.  The  two  schemes  will  cost  about  10,000,000.  plus  itKm.OOO 
for  rolling  stock.  It  is  understood  that  owing  to  the  ditbculty  in  secur- 
ing regular  supplies  of  steel  and  other  material,  little  work  beyond  shaft 
sinking  and  excavation  work  will  be  put  in  hand  for  some  time. 

Act  No.  2,794  of  the  \ictorian  I/^gislature  (dated  Dec.  23.  1915) 
authorises  the  raising  of  £3,500,000,  of  which  £3.000.000  is  to  be  applied 
to  the  construction  of  railways  and  trannvays  and  works  connected 
therewith.  Act  No.  2,796  (also  dated  Dec.  23  last)  sanctions  the  issue 
of  loans  to  the  extent  of  £3,110,000  for  works  in  connection  with  the 
construction  and  maintenance  of  railways.  Of  this  £800.000  is  allotted 
for  additions  and  improvements  to  way  and  works  :  £800,000  to  rolling 
stock,  eriuipment,  machinery  and  other  works  :  £50,000  for  purchase 
of  stores  ;  £800,000  for  electrification  of  Melbourne  suburban  lines  ; 
and  £660,000  for  construction  of  new  lines,  including  rolling  stock,  &c. 

The   *' Austtaliau  Mining  Stand.ard"  says  Laidley  (QHeenslaud)  Town 
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Council  is  (■(jnsidcjring  th<'  question  of  electric  lighting,  and  has  asked 
the  (Queensland  i'armei-.s'  ('o-o])eiati\c  Co.  to  Hubmit  an  esti)nate 

Warwick  (Queensland)  Council  has  accepted  the  tender  of  the  Electric 
Energy  Supply  Co.,  at  £4.  4s.  per  180  c.p.  lamp  per  annum  for  lighting, 
the  town. 

The  v:'|iort  of  the  Electric  Light  '&  Power  Supply  Corpn.  (Balmain, 
K.S.W.)  for  tho  six  months  ended  Oct.  31  last  states  that  the  war  has  had 
the  effect  of  diminishing  the  output  in  some  of  the  factories  connected 
to  the  su])ply  and  a  number  of  small  power  users  have  had  to  cicse  their 
works.  Th('  total  sales  have,  however,  increased.  The  number  of  con- 
8uni(;rs  was  3,208  (increa.sc  357).  Cost  of  fu?l,  oil  and  electrical  stores 
increas(;d  nearly  20  i).)r  c(!nt.  A  contract  has  been  ))laccd  for  the  erection 
of  a  coal  conveyor  at  the  power  house.  Th(;  profit  was  £13,53?).  and  a 
dividend  at  rate  of  8  per  cent,  per  annum  (£5,77(5)  has  been  i)aid  and  £3,223 
carried  forward.  The  directors  have  sub.stituted  half -watt  nitra  lamps 
for  flame  arc  lamps  in  Newtown  and  Balmain.with  sati'^faetory  results. 

The  report  of  the  Shire  of  Hamj)den  for  the  year  ended  Sept.  30  last 
shows  the  revenue  from  the  electric  supply  stations  at  Camperdown  and 
Terang  £2,240  and  £1,374  respectively."  After  allowing  for  interest, 
depreciation,  &c.,  the  balance  of  £834  brings  the  net  revenue  account  to 
date  up  to  £1,904.  The  electrical  engineers  are  Messrs.  J.  A.  Colnian  and 
J.  S.  Smyth. 

Canada. — The  Government  of  the  Province  of  Ontario  propose  to 
control  the  electricity  supply  in  Central  (Ontario  by  the  purchase  of 
the  Seymour  Comjjanies  at  a  cost  of  88,350,000.  The  transaction 
includes  the  22  subsidiary  companies. 

India.-  -"  Indian  Engineering  "  says  last  year  the  move  made  b.V 
the  Municipal  (Jouncil  in  the  direction  of  a  .sejiarate  schema  for 
electric  lighting  at  Ootacamund,  the  hill  capital  of  the  .Madras 
Presidency,  was  suspended  in  conserpience  of  the  ])ossibility  of 
the  (Jovernmont  scheme  rajjidly  maturing. 

The  (;o\(anm('nt  has  now  intimated  that  there  u  little  prospect  of  the 
Government  scheme  matcriaUsing,  and  the  Council  is  taking  active  stops 
in  the  direction  of  lighting  the  Station  electrically.  Inquiries  were 
made  into  t  he  possibility  of  employing  suction  gas  plant  1.0  be  utili.scd  with 
the  enormous  (juantities  of  fuel  available  on  the  Nilgiris.  Amongst 
others  consulte<l  on  this  matter  was  Mr.  Jackson,  of  Siemens  Brothers 
iJynanio  Works,  Madras.  Mr.  Jackson  will  shortly  visit  the  station  with 
an  expert  of  tlm  ('am])bell  (Jas  Engine  Co. 

The  "  -Madras  Mail  "  states  that  it  has  been  decided  to  light  the 
buildings  of  the  Bangalore  City  Railway  station  by  electricity.  Plant 
is  now  to  be  ])ut  down  in  the  Bangalore  City  station  grounds,  and  it  is 
o.\-i)eeted  that  the  current  from  this  installation  will  be  extended  to  the 
Bangalore  ( 'antonment  station. 

South  Africa.— The  "  South  African  Mining  Journal  "  states  that 
electrical  materials  are  being  jnirchased  as  fast  a ;  the_\  are  received 
in  Johainiesl)urg. 
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FOREIGN   NOTES. 


Argentina.-  'I'he  •  Review  of  the  River  I'late  "  says  352,352,831 
jiassengers  were  carried  on  the  tramways  in  the  City  of  Buenos  Aires 
(owned  by  the  .Aiiglo-.Argentine.  l.,a(roze,  I'ort  &  City  Sc  Southern 
Companies)  in  li)15.  compared  with  370,807.741  in  liU4.  Receipts 
were  .S33.738,<!(M>  m/n  (-^  about  £l,4(i«,90O),  compared  with 
835,«»2(;,347  (     £l.5fi2.(Hl(t). 

The  i>ulpu(  of  the  Cia  Alemani  Transatlantiea  de  Eleetrieidad  in  1015 
WHS  77.S(M».ni  units  f<.r  bghting  (against  7<.t.i)41,*>5(i  in  l!tl4),  2«>.4?)!>.454 
(against  28..S5H.J)|  I )  for  power  nml  «i2.0O0.2O!)  (against  (i4.'.l(>2.0(l5)  for 
trHeti<.n. 

It  i.M  stated  that  the  niimic  ipalitv  of  Huenns  Ayn-s  has  ordereil  the 
electriial  power  hnuses  at  .AviHatieila,  .Mvear  .'ir.d  Mataderus  to  be  sliut 
down. 

Public  eirttric  lighting  !>  '^  '" ' n  inaugniMi"  d  -it  .\natuyn(SautinKode| 
EM(en>). 

The  Munieipnl  Conimi-i  n  <A  Hm-nos  Ays  n<erntly  sanctioned  a 
eon(e>"sion  for  a  new  publie  telephone  Korviee.  Tin-  eonccssion  was 
njiplied  for  by  Senur  Ale\.  Sihwinimer.  who  nKke<l  fur  aiithnrity  t<>  instal 
in  the  city  a  telephone  system  destined  primarily  In  news  anil  electn>- 
phone  service.  The  eoncesMiop  is  for  iO  yenn«.  and  the  enntessinnain- 
will  pay  the  iuunii'i]inlity  <*  jier  cent,  of  grow  n-eeipts  during  the  lirst 
30  venrH  and  12  per  ernt.  tluring  n  subseipicit  20  years  should  the  periotl 
Im»  extended.  The  rou'-ession  will  !«•  furfeited  if  within  thn-i-  years  the 
llrst  section  of  the  telephone  servile  be  not  put  into  workinc.  or  if  the 
instnliation  should  cease  to  be  worked  "fur  two  years  durini:  the  ]icri<>il 
of  tin-  1  oneission.  The  nuixinnim  price  for  use  of  each  prim  ipal  ajipa- 
rntu.H  to  lie  ,SIO  per  month  and  Sr»  per  month  for  »nbMdiBr>-  apparatus 
in  the  •i.'Mne  house. 

Eeuador.  .A  l>een-e  h,).s  I.e.n  liublished  aulliorising  lli«-  Exeenfive 
iNtwrr  to  imieiMvl  «ithinit  delay  to  n\ake  anangeinenls  for  the  eon- 
Mrurlion  of  a  railway  (an  fleetric  niilwiiy  if  eonvpi^ient)  l>e(w«H'n 


Quito  and  Esmeraldas.     The  first  section  to  be  constructed  will  be 
from  Quito  to  Ibarra. 

The  .Municipality  of  Daulc  have  been  authorised  to  instal  cicct.'ica 
plant  for  the  public  lighting  of  that  town. 

Iceland. — A  consular  re}X)rt  from  Seydisfford  for  1914  states  that 
the  electric  supply  station  is  working  well. 

It  supplies  electric  current  for  lighting  the  town,  and  many  persons 
now  cook  by  electricity. 

A  station  was  built  in  1914  to  supplv  electrical  energv  in  the  Westmann 
Isles. 


MISCELLANEOUS   NOTES. 


Exports  to  China.- — On  March  21  the  Foreign  Office  issued  a  further 
list  of  persons  and  firms  in  China  to  whom  British  goods  may  be 
consigned,  amongst  Avhom  are  the  International  Import  &  Export 
Co.,  Shanghai  &  the  Oriental  Press,  ShanghaL 

Exports  to  Switzerland. — The  War  Trade  Department  announce 
that  arrangements  have  been  made  with  the  Scciete  Suisse  de  Sur- 
veillance Economique  to  enable  small  parcels  of  certain  goods  on  the 
list  of  articles  consignable  to  them  to  be  exported  from  the  United 
Kingdom  to  Switzerland  without  an  acceptance  certificate  from  the 
Societe  being  first  obtained. 

On  the  parcels  the  words  "  via  the  International  Postal  Parcels  Bureau. 
Vallorbe,"  should  be  written  after  the  name  of  the  Societi*.  and  the 
name  of  the  ultimate  consignee  must  be  given  on  the  despatch  note  or 
Customs  form  and  on  the  parcel.  Parcels  of  such  goods  (up  to  11  lb. 
gross)  can  be  sent  by  parcel  post  after  obtaining  a  licence  from  the  War 
Trade  Dept.,  and  copying  certain  particulars  from  the  licence  on  to  the 
back  of  the  (Customs  declaration  form  sui>plied  by  the  Post  Office. 

Parcels  of  such  goods  not  sent  b\'  post  and  not  exceeding  22  lb.  gross, 
for  which  licences  m?ut  be  obtained  in  the  same  manner,  must  be  sent 
via  Dieppe  and  Vallorbe,  the  particulars  from  the  licence  being  copied 
in  these  cases  on  to  Customs  form  S  45  A. 

The  goods  to  which  the  above  provisions  apply  include  celluloid  elec- 
tric batteries  and  parts,  salts  of  thorium,  cerium  and  other  rare  earth.>. 
titanium  metal  and  salts,  and  vulcani-sed  rubber  in  sheets. 

Legacy  for  Technical  Education.— The  late  Mr.  Thos.  Taylor  left 
£1,000  to  the  Mayor,  aldermen  and  burgesses  of  Ashton,  the  income 
to  be  applied  for  scholarships  or  prizes  for  promoting  and  advancuig 
the  knowledge  of  electrical  science  among  the  students  at  the  Hegin- 

bottom  Technical  School. 

Military  Tribunal  Case. — At  Southwark  Tribimal  on  Monday 
Messrs.  Bardette  &  Co.,  electrical  and  mechanical  engmeers,  appliixl 
for  the  ab.solute  exemption  of  three  electrical  improvers. 

The  men  had  already  been  put  back  10  groups,  ami  Mr.  Feme  (on  behalf 
of  the  a])plication)  pointe<l  out  that  the  .Minister  of  Munitions  ha<l  statist 
that  men  in  this  trade  should  be  kept  in  the  country.  The  men  were  all] 
skilled  or  semi-skilled  in  electrical  fitters'  work. 

The  applications  were  refused. 

More  Enemy  Firms  Woiind-Up. — Tiie  lk)ard  of  Trade  ha\e  nowj 
issued  72  Orders  for  the  winding-up  of  lirms  or  comiMUiies  controllt 
by  alien  enemies. 

The.se  include,  in  addition  to  those  given  in  previous  issues  of  Thi 
Ei.KCTKUiAN  :     United    Berlin  &    Frankfort    India   RublK-r  Co.   (Ltd.) 
manufacturers  of  rubber  goods.  &e..  ll.\.  Cpper  Thames-street.  Li  ' 
E.C.  :    Knoll  &  Co.  (Ltd.).  chemical  manufacturers.  S.  Han>-lane.  1 
Tower-stn'ct.  London,  E.C. ;  LanglH>in  l*fanhauscr  Works  (Ltd.). electro- 
l)laters,  chemists  and  engineers.  23.  (Jreat  Hampton-.street,  Birminpl'""  . 
Ship  Carbons  (Ltd.),  dealers  in  carbons  for  electric  lamps.  5.  (^hai 
lane.   Ixuidon.   E.C.  :    Sehoen  Bros.,  electrical  agents.  2f>-.'M».  C(k'K 
Snow  hill,  l/indon.  lO.C.  ;    Fischer  Hall  and  Bearings  Co..  Carlton  H 
High -street.  Birmingham. 

Mur.itions  Establishments.     The  Minister  of  Munitions  nnni 
that   2.V.t  additiiaial  cstablishnient.s  have  been  declared  cont' 
cstablishmentH.  making  a  total  of  3,337  establishments  eonC 
uiuler  the  Munitions  of  War  Acts. 

Trading  With  the  Enemy.  On  March  24  the  Privy  Council  1 
f\irthir  lists  of  per.M)ns  and  firms  with  whom  tr.iding  by  j)ers< 
the  Inited  Kingdom  is  jirobibited  . 

These   include   the  following:     Anjruihin   and    I'm 
ElektrieitatsCesellsi  haft.(;asmotorenfabrik  IVut?.  ( >i 
/JriKiV.  -(;nj<motorenmfabrik   Deut*.     JVrM.^Hanlt,    Kngj'llH-ri    a 
yrlhrilnndji  EnM  Indict. — Braunschweig.  Ma.schinen  banar-'"''     ■> 
Kop]X'l.  Orenstoin  k  Kopprl.  Siemens  &  Halske  .Mlpemein 
Sieniens-Schuekrrf  Werke  &  Sourabaya    Oliefabri<  k  (all  ol  > 
/'/i  1/1 /)/>! ?)(.«. — Mnnil.i    lm]>ort    Co.      Pmiugn}. — .Mlgrmeine    F' 
(ins  (Tlioin'-on  Houston  Ilx'p'ia) (Oporto)  .mil  Siemens  Sd  .\<<*c. 

Lt da.  (Lisbon).     N/win.- Conlinental  Tyn<  Co.  (Lt<l.)(  Mau  :i«»n- 

stoin  &  VogW(R"»rcflon«)  and  Socir<lad  E-sponola  K<»rting  (BareelonB). 
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TENDERS    INVITED. 
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Arc  Lamp  Carbons. 

'IViKl(>r,s  ine  invited  for  llio  supply  of  533,000  Arc  Lamp 
Carbons  to  the  City  of  Melhourne  (Australia).  Tender  form 
copy  of  specification,  conditions  of  contract,  &c.,  from  the 
Agents  for  the  City  Council,  Messrs.  Mcllwraith,  McEacharn  & 
Co.  Ppy.  (Ltd.),  Billitcr-square-buildings,  London,  E.G.,  to  whom 
tenders  are  to  be  sent  by  noon  April  1 1 . 

Electrical  and  General  Stores 

Tenders  are  wanted  by  April  3  for  six  months'  suppl}'  of 
Electric  Fittings,  Oils  and  Paints,  &c.,  to  the  Midlothian  and 
Peebles  District  Asylum,  Rosslynlee.  Forms  of  tender  from 
the  Clerk  and  Treasurer,  19,  Heriot-row,  Edinburgh. 

Bray  (Co.  Wicklow)  Urban  Council  require  tenders  by  8  p.m. 
April  4  for  Stores  for  the  electric  light  works  and  general  stores. 
Schedules,  &c.,  from  the  Clerk. 

Turbo-Alternator,  Gas  Producer  Plant,  &c. 

The  New  South  Wales  Government  Railways  and  Tram- 
waj's  Department  invite  tenders  for  the  supply  and  erection  of 
a  2,.500  kw.  Turbo-Alteniator  for  the  Zarra-street  (Newcastle, 
N.S.W.)  power  house.  Specification  (No.  470)  from  the  Elec- 
trical Engineer,  N.S.W.  Government  Railways  and  Tramways, 
61,  Hunter-street,  Sydney.  Tenders  to  Chief  Commissioner  for 
Railwaj-s  and  Tramwavs,  Phillip-street,  Sydney,  by  noon 
May  3. 

Wanganui  (N.Z.)  Borough  Council  require  tenders  by  noon 
May  9  for  the  supply  and  erection  of  Additional  Plant  at  their 
tramway  power  house,  including  Pressure-type  Gas  Producer 
Plant,  Gas  Engine,  Electric  Generator  and  Switchgear.  Speci- 
fic?.tion,  &c.,  from  the  Town  Clerk. 

Wiring,  &c. 

Dublin  Housing  Committee  require  tenders  by  noon  April  6 
for  the  Electric  Lighting  of  Beresford- street  and  Church-street 
Dwellings,  and  Trinity  Ward  Dwellings.  Specifications;  &c., 
from  the  City  Electrical  Engineer. 

Tramcars  and  Electrical  Equipment. 

Dunedin  (N.Z.)  City  Council  require  tenders  by  5  p.m.  May 
17  for  six  Electric  Tramcars  and  sections  of  Cars  (Bodies,  Elec- 
trical Equipments  and  Trucks).  Specifications,  &e.,  from  the 
Town  Hall,  Dunedin. 

Varnish  Impregnating  Apparatus  and  Storage  Battery. 

The  Victorian  Railway  Commissioners,  Spencer-street, 
Melbourne,  require  tenders  by  11  a.m.  April  19  for  the'  supply 
p^nd  erection  of  a  Complete  Plant  for  Impregnating  Electrical 
Apparatus  with  Insulating  Varnishes  and  Solid  Compounds 
(Contract  No.  29,078.);  also  a  1,000  Ampere-hour  Storage 
Battery  (Contract  No.  29,743).  Specifications,  forms  of  tender, 
&c.,  from  the  offices  of  the  Commissioners. 

Telegraph  and  Telephone  Material,  «&c. 

Tlie  Deputy  Postmaster-General,  Melbourne,  requires  tenders 
b}-  3  p.m.  April  18  for  supjjly  of  8,500  Fuses  (schedule  1,299) 
for  the  Australian  Commonwealth  Postmaster-General's 
Dept.  Specification  from  the  Deputy  Postmaster-CJencral, 
Melbourne. 

Tenders  are  invited  up  to  April  15,  1916,  for  the  supply, 
delivery  and  erection  at  Rockhampton  Telephone  Exchange 
(State  of  Queensland)  of  a  Common  Battery  Multiple  Switch- 
board (Schedule  302),  or  an  Automatic  or  Semi-automatic  Switch- 
board and  Associated  Apparatus  (Schedule  301),  for  the  Austra- 
lian Commonwealth  Postmaster-General's  Department. 

Tenders  will  be  received  until  3  p.m.  April  20  bj-  the  Deputy 
Postmaster-General,  Brisbane,  for  supply  at  Toowoomba 
Exchange  (Queen-sland)  of  five  Sections  of  Trunk  Line  Switch- 
board (Schedule  342)  for  the  Australian  Commonwealth 
Postmaster-General's-  Department.  Specifications,  &c.,  from 
the  Deputy  Postmaster-General. 

Submarine  Electric  Cables. 

Sydney" (N.S.W.)  Council  require  tenders  by  3  p.m.  April  10 
for  the  supply,  laying  and  maintenance  for  six  months  of  six 
11,000-volt  Submarine  Cables  (each  400  yds.  long)  across 
Darling  Harbour,  ((bntract  No.  424.)  Specification  and  form 
of  tender  from  the  City  Electrical  Engineer,  Sydney. 


Motors  and  Transformers. 

V\  akiu.\(;to\  Kkctricity  and  Tramwr.ys  Committee  require 
tcnc.ers  by  neon  April  1 1  for  supjily  of  Motors  and  Transformers. 
S|;ccificaticns  from  Borough  Klectrical  and  Tramways  Engineer. 

Car  Lighting  Material,  &c. 

The  Vi(  TORiAN  Railway  CoMJn.ssiONEBS  require  tenders  by 

I  I  a.m.  April  20  for  Car  Lighting  material,  including  Lr.  Cable, 
Switches,  Lamp  Cartridge  Fuses,  Plugs,  Sockets,  &c,  (contract 

No.  29,784)  ;  and  by  1 1  a.m.  May  10  for  Motor  Generator  and 
Accessories  for  Battery  Charging  of  Baggage  Trucks,  also 
Switchboard  and  Connections  (contract  No.  29,796).  Specifica- 
tions from  the  Commissioners'  Offices,  Spencer-street,  Melbourne, 
Vi(!toria. 

Sub-Station  Equipment. 

The  Victorian  Railway  Coin-iissioxEES  require  tenders  by 

I I  a.m.  April  26,  for  the  supply  of  Electrical  Equipment  and 
Accessories  for  sub-station  for  the  Sandringham-Black  Rock 
tramway  (contract  No.  29,702).  Specifications  and  forms  of 
tender  from  the  Vietorim  Railway  Commissioners,  Melbourne. 


!i 
TENDERS  RECEIVED  AND  ACCEPTED. 


Sydney. — Correction. — We  are  informed  that  the  tender  of 
N.  Guthridge  (Ltd.)  has  been  accepted  by  Sydney  Council  for  a 
2,000- kw.  Peebles  motor  converter,  to  be  manufactured  by  Bruce 
Peebles  &  Co.  (Ltd.)  under  the  Peebles-La  Cour  patents,  and  not  for  a 
rotary  converter  s,s  stated  in  our  last  issue. 

Todmorden. — The  following  tenders  have  been  accepted  by  thfe 
Corporation  : — 

Yates  &  Thorn,  boiler,  £784  (10  tenders,  ranging  from  £783  to  £1.030), 
and  piping,  £203  (four  tenders,  from  £203  to  £3.i5);  J.  Proctor  (Ltd.), 
mechanical  stokers,  £104  (six  tenders,  from  £95  to  £180)  :  T.  Siigden 
(Ltd.),  two  superheaters,  £IG9  (five  tondens,  from  £109  to  £210). 

Barn.sley. — The  foUowuig  contracts  have  been  placed  b3-  the 
Corporation  : — 

Willans  &  Robinson,  tinbine,  £2,5(V)  and  condenser  £2,1.10  ;  British 
Insulated  &  Helsbv  Cables,  cables  antl  feeders,  £2,241  ;  Dick,  Kerr  & 
Co.,  alternator,  £1,980. 

Southampton. — The  following  tenders  have  been  accepted  by 
the  Tramways  Committee  for  annual  supplies  : — 

Dibben  &  Sons,  screws,  52^  pc'  cent,  off  for  iron,  33 J  per  cent,  oft'  for 
brass,  files,  50  per  cent,  off ;  Burt,  bolton  &  Hay  ward,  pitch.  £1. 10s.  a  ton ; 
.1.  C  Mundav  &  Co.,  creosote  oil,  £5  a  ton,  carminctte,  £22  ;  Butcher  &  Co., 
transfers,  £40.  12s. 

Aberdare. — The  Urban  Council  have  accepted  the  following 
tenders  for  one  year's  su^iply  of  cables,  meters,  electric  lamps,  &c.  : — 

Callendcr's  Cable  Co.,  cables;  British  Westinghouse  t'o.,  meters; 
Sykes  &  Sugden,  joint  boxes,  &c.  ;  Jno.  Davies,  ironmongery,  &e.  ; 
Vacuum  Oil  Co.,  oils,  &c.  ;  Pilkington  Bros.,  glass. 

ILFORD.-The  Electricity  Committee  has  decided  to  extend  the 
present  contracts  for  annual  supplies  for  12  months  on  the  following 
terms  : — 

W.  Lucy  &  Co.,  house  servii-e  fuse  boxes,  2")  per  cent,  inei-ease  ;  joint 
boxes,  4  per  cent,  increase  or  decrease  with  every  10  per  "cnt.  variation 
in  rulimj;  ]irice  of  pit'  iron  ;  Cryseico  Limited,  Electrical  Mfg.  &  Siqndies 
and  Londvjn  &  Rugby  Engineering  Co.,  incandescent  lamps,  on  present 
terms;  Ferranti  Lim'ted  and  Electrical  Apparatus  Co..  metei-?.  at 
]iresent  ruling  prices  as  quoted.  The  Britisli  Thomson- Houston  Co. 
declined  to  enter  into  a  contract  for  12  niontiis,  and  orders  will,  theix'foi-e, 
be  placed  for  their  type  of  meter  as  required. 

WiLLE.suEN. — The  U.D.C.  has  been  recommended  to  acce{)t  the 
tender  of  Watson,  Marsh  &  Co.  (Ltd.)  for  i-e-wiring  Block  D  at  the 
borough  hospital. 

Warwick  (Queensland). — The  Council  has  accepted  the  tender 
of  the  Electric  Energy  Supply  Co.,  at  £4.  4s.  per  180  c\).  Ir.mp  per 
annum  for  lighting  the  to\Mi. 

Battersea  (LoNDOx). — The  Borough  Council  is  recommended  to 
accept  the  lender  of  Callender"s  (V.ble  &  Construction  Co.,  for  12 
months'  supjtly  of  bitumen  to  (he  electricity  de|)artment. 
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Government  Contracts. — The  following  tenders  were  accepted  by 
the  British  Government  Departments  during  February  : — 

War  Office. — Cable  and  wire,  electric:  S.  S.  Abclson  &:  Co.,  British 
Insulated  &  Hclsby  Cables,  Connolly  Bros.,  W.  T.  Henley's  Telegraph 
Works  Co.,  Hooper's  Telegraph  &  India  Rubber  Works,  India  Rubber, 
Gutta  Percha  &  Telegraph  Works  Co.,  .Johnson  &  Phillips,  St.  Helens 
Cable  «fc  Rubber  Co.  and  Siemens  Bros.  &  Co.,  electric  cables  and 
wires;  Pcel-Conncr  Telephone;  Works  and  Siemens  Bros.  &  Co., 
ebonite;  Austin  Motor  (,'o.  (1914),  generating  sets;  Brimsdown  I^un]) 
Works,  British  Thomson-Houston  Co.,  Fo.ster  r^ngincering  Co.,  Pope's 
Electric  Lamp  Co.  and  "  Z  "  Electric  Lamp  itfg.  Co.,  electric  lamps  ; 
V.  G.  Middleton,  electric  lighting  at  officers'  mess,  Dover  ;  G.  E.  Taylor 
&  Co.,  elfftrif  lighting  at  Portland  ;  Mann,  Egerton  &  Co:,  erection  of 
power  house,  &c.,  Thetfoid. 

J'o.sf.  O^/Vc.  Siemens  Bros.  &  Co.  and  \\'cstcrn  Klcftiic  Co.,  tclcjihoiie 
.apparatu.s  ;  W.  G.  Pyc  <!t  Co.,  India  Rubber,  (hitta  iVrcha  «Sr  Telegraph 
Works  Co.  and  Park  Royal  Engineering  Works,  testing  apparatus  ; 
British  Insulated  &  Helsby  Cables  and  W.  T.  (Jlover  &  Co..  telephone 
cable  ;    Taylor,  Tuimic  Mtt'  it  Co.,  insulator.s. 

Commonwealth  ConlractS.— 'J'he  ioUowing  tendejs  have  Ijeeu 
accepted  by  the  Australian  (Jovcrninent  departments  : — 

J'ostmaster-Op.nerarti  JMpt.,  Jfdboiirnc. — Western  Electric  (,o.,  15 
fitrip  indicators,  £3.  2s.  Gd.  strip  of  10  ;  oO  ditto,  £1.  12s.  (id.  strip  of  10  ; 
50  strips,  jacks,  7s.  (id.  strip  of  20  ;  50  ditto,  5s.  9d.  strip  of  10  ;  600 
switching  keys,  fis.  each  ;  750  listening  and  liris^ing  kevs,  3s.  (id.  each  ; 
30,000  duranoid  pegs,  .58.  per  100  ;  200  plugs.  Is,  8d.  each  ;  2..'500  pairs 
protectors,  55s.  strip  of  20  ;  10,000  protectors,  3s.  (id.  <'ach  ;  100  resi,>- 
tances.  Is.  2<1.  each  ;  300  ditto,  Is.  1  Jd.  each.  British  (ieneral  Electric 
(Jo.,  2,000  lamp  caps,  Cd.  each  ;  1,000  ebonite  caps,  54s.  per  100  ;  300 
microphone  chambers,  5s.  each  ;  200  nuts  .5s.  per  1()G. 

PoHtmnstpr  (JeneraVs  DepL,  Si/dnei/. — Western  Electric  Co.,  200  miles 
wire,  £l(i.  Kts.  per  mile;  25,0()0  jointintr  sleeves,  lis.  per  100;  5,0(J0 
ditto,  17s.  3d.  i-er  100  ;  H.l  miles  r able,  £404  per  mile  ;  1 .1  miles  <litto, 
£(i34  jier  mile  ;  5  miii-s  dit'to,  £77X  lier  mile  ;  11^  yds.  ditto,  £020  ])<'r 
mile  ;  jiriti-ih  Insulated  <fe  Helshy  Cables,  .)  miles  cal)!e.  £1,185  ]  er  mile. 
W.  T.  Henley's  'j'e!egra[)h  Works  Co..  35  miles  wire,  £12.  fis.  ];er  mik'  ; 
.50  miles  ditto,  £0.  1  Is.  Cd.  per  mile  ;  3.1  miles  cable,  £101  ])"r  mile  ;  9?, 
miles  ditto,  £132  per  mile  ;  !)',  miles  ditto,  £105  per  mile  :  33^  mile*  ditto', 
£228  JXT  mile  ;  0^  miles  ditto",  £208  j-er  mile  :  .las.  Paton  &  Co.,  50  miles 
wire,  £0.  5s.  j;er  mile  ;  Ramsay,  Sharp  &  Co..  one  bridge  me<r!ior, 
£3().  12s.    (id.      Hiies    &    Esracrs,  'l4-volt   meters,   £7.    15s.   enh. 

J'o.ftmnxterd'oicnir.i  J>t'/)l.,  Perth. — (.'has.  .Atkins  &  Co.,  overhead  and 
undsrirround  cables,  (is.  lOd.  per  yard,  2fi.  7Jd.  per  yard,  £01  per  mile, 
and  Os.  9(1.  per  yard.  Bullers  (Ltd.).  KJO  bolts,  nuts  and  washers,  9d. 
each  ;  2,000  holts  and  nuts  without  washers.  3d.  each  ;  2,000  hiackets, 
Is.  8(1.  each  ;  7,000  jiisiilatorK,  Is.  8.ld.  each  ;  100  ditto,  .^s.  2d.  each. 
Jiritish  Insulated  iV  Helsl.y  ' 'ables,  J2cwt.  copj'cr  wire,  £120  per  ton  : 
2\  cwt.  ditto,  £132  jier  ton  ;  4,399  ft.  cable,  £2,150  \wv  mile  ;  4,245  ft. 
ditto,  £1,180  per  mile;  3,3()8  ft.  ditto,  £070  per  mile;  5,013  ft.  ditto, 
£474  per  mikr  ;  5,400  ft.  <litto,  £95  per  mile.  Western  Electric  Co., 
1,175  yds.  cahle,  £l,(i30  j.er  mile;  243  vds.  ditto,  £1.334  jut  mile! 
870  yds.  ditto,  £1,108  per  mile  ;  320  telepluines,  £1.  9s.  3(1.  each  ;  7  miles 
cable,  £l,()-t8  jkt  mile  ;  4  miles  1,(;02  vds.  ditto,  £748  i)(>r  mile  ;  284  yds. 
ditto,  £490  j;er  mile  ;  2,k()0  bridle  rinas.  3s.  per  100  ;  3,.500  ditto,  5s."  ?A. 


per  100  ;  750  ditto,  6s.  6d.  per  100.  General  Electric  Engineering  Co., 
2,000  dry  cells,  3s.  5d.  each.  J.  Bartram  &  Son,  25  testing  sets,  £10  each  ; 
50  dividing  switches,  £1.  4s.  each  ;  10  telephones,  £4  each  ;  10  ditto, 
£4.  13s.  9d.  each  ;  50  ditto,  £4.  5s.  lOd.  each  ;  50  ditto,  £2.  14s.  lOd. 
each  ;  86  translators,  14s.  lOd.  each. 

Poslinaster-Cenerars  JMpt.,  Adelaide. — Western  Electric  Co.,  20  Hexi- 
phones,  £2'.  13s.  8d.  each  ;  A.  S.  Langford  &  Co.,  internal-combustion 
engine  and  dvnamo,  £271  ;  Bridger  (Ltd.),  increasing  capacity  of  storaga 
ba'ttetics,  £396.  13s.  9d. 

PoHimasier-Cfi.ne.raV.'^  Dept..  Brisbane. — Western  Electric  Co..  270  fuses, 
£1 .5.  1 7s.  6d. ;  1.5,000  micas,  16s.  6d.  per  100  ;  5,000  ditto,  17s.  fid.  per  100  ; 
.50  strips  protectors, strips  of  13  pairs,£3. 2s. 6d.  each;  1,000  double-pole 
protectors,  4s.  fid.  each  ;  15  strips  protectors, strips  of  105  pairs,  £18.  10s. 
each  ;  15  strips  protectors,  strips  of  KiO  pairs,  £44.  10s.  each  ;  4  lb.  wire 
fiis^',  £10.  2s.  (id.  ]jer  lb.  ;  one  megger,  as  jier  schedule  NVi.  347  (item  9)  ; 
1,144  vds.  eable,  £133  i)er  mile  ;  8,068  vds.  ditto,  £3<)5  jx-r  mile  ;  440  vds. 
ditto, '£508  per  mile  ;  2.912  yds.  ditto,  £631  per  mile  ;  177  yds.  ditto, 
£1,037  per  mile  ;  99  yds.  <iitto,  £671  per  mile  ;  176  yds.  ditto,  £139  per 
mil,-  ;  3.368  yds.  ditto,  £(528  per  mile  ;  1,487  vds.  ditto,  £l,76(i  p-r  mile  ; 
1,02()  yds.  d'itto,  £1,7()()  )  er  mile;  4,844  yds.  ditto,  £403  per  mik- ; 
494  yds.  ditto,  £184  Jier  mile  ;  .5.50  yds.  <litto,  £187  jkt  mile;  ;50'l  ojjal 
cap.-",  \:)<.  jer  HA)  ;  25  green  ditto,  "21s.  per  lO'J  ;  400  red  ditto,  Kis.  8d. 
j)cr  100  ;  1,500  trouble  caps,  7s.  (id.  per  100  ;  375  caps,  3d.  ;'ach  ;  4t» 
strips  jacks,  strips  of  10,  6s.  6d,  each  ;  50  strips,  strips  of  20.  42s.  each  ; 
50  hokling  keys,  3s.  6d.  each  ;  25  ringing  keys, 3s.  (:d.  each  ;  32  .^witching 
keys,  3s.  Cd.  each  ;  30  ringing  and  listening  keys,  4s.  6d.  each  ;  100 
knobs  for  keys,  5d.  each;  loO  iamp<,  7d.  each;  500  ditto,  7d.  each  ;  3.50 
number  plat'.'s,  25s.  per  100  ;  10  plu<;s.  Is.  9d.  each  ;  3  ]X)lechangcrs,  £(> 
each;  2  relays,  7s.  (id.  each  ;  lOditto,  18s.  (kl.  each  ;  25  resistances.  Is.  3d. 
each;  200  distributing  rinas.  Is.  Of',  each;  25  fibie  sleeves,  3d.  ea<h;  10 
strips  lamp  sockets,  strijjs  of  IC,  IGs.  fid.  each  ;  200  arresters,  4s.  3d.  ea<'h. 
•las.  Paton  &  Co.,  1,500  cords,  2s.  6Jd.  each  :  1,500  jacks.  9d.  each  ;  LOCK) 
ditto,  lid.  each  ;  20  strips  ditto,  strips  of  20,  His.  (kl.  each  ;  50  miertj- 
phoncs,  6s.  .5d.  each  ;  500  Jjlugs,  Is.  5.','1.  each  ;  100  ditto,  2s.  eaeh  ;  Id 
relays,  9s.  lid.  each;  3r>0  ditto.  8s."sd.  each;  .500  jacks,  lid.  omh. 
British  Insulated  &  Helsby  Cables,  2.300  cor<ls.  Is.  7id.  each;  1.280 
plugs,  lid.  each  ;  8  resistance  coils,  19s.  4d.  each  ;  100  Morse  ri^sistanee 
sounders,  13s.  4d.  each  ;  4  artificial  line*,  £19.  Kis.  cacii.  India  Rubber. 
(lutta  Percha  &  Telegrajih  Works  Co.,  (iO  detectors.  £4.  10s.  e.ich  ;  10 
f»aIvanoscoj)es,  20s.  each.  W.  T.  Henley's  Telegrajih  Works  Co.,  (i  miles 
wire,  tinned  copper,  £10.  6s.  per  mile  ;  440  yds.  switchlK)ard  cable. 
£204.  5s.  per  mile.     Wm.  Adams  &  Co.,  330  accumulators,  £263. 

We-stern  Australia  Government  Tender  lienird. — Denny  Bros.,  motors, 
for  the  water  supjily,  £2,515;  Agent -General  (Ix)ndon),  accumulator 
(('lis  for  Railway  l)ej)artnu-nt.  £343.  10s. 

Department  oj  Home  Affair".  Melhonrne. — .Joseph  Bakewell,  electric 
lightinir  at  Cessnoek  Drill  Hall.  £32. 

New  Zealand  Government  Contracts. — For  Pnhhr  Sen'ire  Stores 
Tender  Board. — Klec.  ( 'onstruction  Co.,  10.000  drv  cells  for  telejihones. 
.£ol4.  14s.  4d. ;  TurnbuU  &  .Jones,  5,000  yds.  cable,  £653.  10s. 

Public  Works  Dept.,  Wellington.  —  Indiarubber  &  Gutta  Percha  Co. 
(Christchurch),  (.sec.  53)  transformers,  £949.  8s.,  (sec.  57)  insulators. 
£210.  3:-.,  (s(v.  .58)  insulators.  £210.  3s.  ;  JoUcy  &  Son,  (sec.  .54)  trans- 
formers, £705.  Os.  4d.,  (sec.  55)  ditto,  £571.  19s.  8d.  ;  National  Electrical 
&  Kngincering  Co.,  (.see.  .56)  insulators.  £474. 


FINANCIAL    MATTERS. 


COMPANIES'  MEETINGS  AND    REPORTS. 


Direct  Spanish  Telegrapli  Co.  (Ltd.) 

The   ordinary   ueiietiil    meetiujr   wr..s   held    mi    Wedite.Kdav.   Sir  .biiiN 
Dkms.iv.Pknmii,.  K.C.M.C.  III..  Clmiiinan.  presidihi:. 

The  SKCHKT.Vin    (.Mr.    l-M-d.  TIio.h.   Preddle)  havini;  tva.l  lh<.  noti.e 
ronvenui;;  the  ineelJnK  and  the  auditurM"  n-jiort. 

The  CHAIUMA.V  said:    Genllemen.   I  am  not  p.in^'  t<>  detain  v.>u 
Very  .onu.  but  I  will  jnsi  nmj>lifv  oni>  or  (w.i  items  of  the  aeeounts.     The 
''MI'-nw-.H  for  1915.  ((.inj.ared  with  1914.  .-how  n  eonsjderal.le  incn>».He 
i4,.M«.       The    increase    at    tlie    Comjt.Miv  s    head    ortiie.    is    £215.    hut 

?•!  Iu>-'"'*.r.""'''  '"'"'  '"  "'•'*  '■"""♦''>■  '"'d  abroad.  then«  was  an  inen-aw-  of 
i4.»»9«.      rhm.  you  will  imderstand.  is  ehiollv  on  account  of  the  normal 

mcn>a.«.,.s  under  the  head  of  salariesand  also  fo"r  additional  jinvmeuts  which 
had  to  l^- lundi.  on  nccunt  of  the  very  larj^e  extra  tralhc  wl-  have  had  t.. 
«'arr>-.  1  ho  income  tax  shows  an  increase  of  Cl.)i(Mt.  not  onlv  <m  a(  count 
«'t  the  extra  |.ro(its.  hut  also  ..winn  to  the  hi^dier  late  on  whi"ch  it  ha.s  had 
1'  iH.  (  hnrired.  Wo  do  not  j.rowMit  )n  these  account.-*  nnv  actual  figures 
iiih  n-t'ard  to  tlie  excess  jirotits  tax.  whi(  h  ha.s  to  Jh-  piiid  not  onlv  for 
•1...  i.ut  also  for  il>..  V.  nr   ion.     This  amount    so  far.  has  not  "Im^u 


will 
1 


settled,  but  your  Board  havekejd  this  point  in  view  in  the  amount  of  the 
(  arry  forward  of  *,'.'t2.l84.  as  you  have  seen  in  tlu-  ac«(.unts.     N<.w.  with 
rcfxard  to  the  apportionnu'nt  of  the  balance  K^ft  after  the  in(M.nie  tax  has 
been  j>aid.  as  well  as  the  interest  on  the  balance  of  the  loan  for  redeeming  ^ 
the  4. J  j)or  cent,  (hdientures.    that   money  was  advanced  by  the  Ea.stern 
TelcL'rajdi  Co..  and  1  will  n-fer  to  it  jtrescntly.     The  anu'unt  yon  have  t<» 
deal   witli   is  £49.941.    12s.   2d.,  and  we  j)roi)ose   to  deal   with   it    in   'I 
following  way  :    Wc  j)la(  <•  £.5.(HKI  to  the  reserve  fimd.  and  £.5.230  hna  I..  .  m 
s«'t   aMidi*  to  the  investment  Huctuaticms  fund.     The   latter  fund   now  , 
njin'sents  the  total  dejii-eciation  on  the  securities  to  date.  whi(  h  amount.-* 
to  somethiuL'  like  21   jier  cent.      Then  then'  will  1h>  the  di\idend  at  the 
late  of  I<(  jtcr  cent,  jter  annum  on  the  jin'fcrcnce  shar(>s.  and  a  dividend 
at  the  rate  of  .5  jier  cent,  on  the  ordinary  shares,  tojrether  with  a  bonus  on 
the    latter    of    2    i>er    cent.       This    will    leave    £:}2.184.     Irts.    2d.    to 
be    carried    for^vard.       ^ou    will    notice    tliat     the    sum    of    Cl(H»f»0. 
Iwing  the   balance  of  the  £30.tK  0    lent  us  by  the   Extern  T- 
Co.      to  ,  J<ay     olT     the     4J      er    cent.     delHMitures.     now     di- 
front  the  accounts.      We  have  Imm-u  fortunate  this  year  in  coi 
with  rejtairs.  but  we  cannot  look  for  the  sanu>  piKxl  forttmc  rvi 
We  have  liad  no  rejinirs  whatever,  and,  therefoix",  no  <osts  to  n 
hiring  a  ship  to  maintAin  our  coinmunciations.     With  regard  to 
incn'a.se  in  the  rc\Tnue.  it  is  entirely  due  to  the  comjieting  n>Hto  (thu' 
the  land  route),  at  the  ]>resent  time  being  practically  non-existent.  •''  ' 
1  can  K.iy  without  hesitation  that  the  jtostal  and  telegrajih  ilepartHviii" 
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of  both  tlic  British  and  the  French  Governments  must  ap|)rceiatc  the 
work  which  the  Direct  Sjianisli  (.'o.  is  doing  in  so  efficiently  carrying 
on  tliis  coninuinicalion,  because  if  the  work  were  thrown  on  them  at 
the  ])resent  time  I  do  not  think  they  could  do  it.  Tiieir  lines  arc  so 
fully  occupied  with  the  tratlic  intcnhangcd  between  this  country  and 
France  that  I  do  not  think  they  would  be  able,  at  any  rate,  to  c-arry 
the  Si)anish  traffic  with  the  same  facility  and  the  same  speed  with  which 
the  Direct  Spanish  Co.  is  doing  it.  However,  directly  th(s  war  is  over 
and  we  return  to  normal  conditions,  this  competition  over  the  Channel 
cables  through  France  to  Spain  will  start_  again,  and  very  likely  with 
renewed  energy,  because  I  think  that  every  Government  de])artment 
will  be  glad  to  earn  all  the  revenue  it  can.  However,  that  com])etition 
has  always  l)een  carried  on  by  the  ])ostal  and  telegrafih  flo|)art- 
nicnts  of  the  British  and  I'reiich  Governments  in  a  perfectly  straight- 
forward and  honourable  way.  With  these  remarks  I  i)roposc  that  the 
rei)ort  and  accounts  now  presented  bo  and  arc  hereby  received  and 
adopted. 

Mr.  FRANCIS  ALEXANDER  -JOHNSTON  seconded  the  motion, 
which  was  carried  unanimously. 

The  CHAIRMAN  then  moved  that  the  dividends  and  bonus  recom- 
mended l)e  doclanMl. 

Sir  ALBERT  .).  LEPPOC  CAPPEL,  K.C.I.E.,  seconded  the  motion, 
which  was  carried  unanimously. 

The  retiring  director,  Mr.  Francis  Alexander  Johnston  was  re-elected, 
and  Messrs.  Deloittc,  Plender,  Griffiths  &  Co.  were  re-appointed  auditors 
for  the  year  1  !)](>. 

A  vote  of  thanks  to  the  Chairman  concluded  the  i)roceeding.s. 


W.  T.  Henley's  Telegraph  Works  Co.  (Ltd.) 

The  ordinary  general  meeting  was  held  on  Wednesday,  Mr.  Sydney 
Gkdge,  M.A.  (the  Chairman),  presiding. 

The  SECRETARY'  (Mr.  A.  E.  Salmon)  having  read  the  notice  conven- 
ng  the  meeting,  and  Mr.  (JORNISH  having  read  the  auditors'  report. 

The  CHAIRMAN  stated  that  551  of  the  Company's  men  had  joined 
the  Forces.  He  regretted  to  state  that  10  had  been  killed,  30  had  been 
wounded,  two  were  missing,  and  seven  were  prisoners,  or  4!)  in  all  out  of 
the  551.  He  was  sure  th(\v  would  all  sympathise  with  the  Earl  of  Gallo- 
way in  the  loss  of  liis  second  son,  and  in  the  fact  that  his  eldest  son  was 
still  a  prisoner.  Dealing  with  the  accounts,  he  stated  that  of  the 
£10,000  set  aside  last  year  to  provide  for  the  dependents  of  the 
C()mj)any's  employees  who  had  joined  the  Forces  £4, .333  had  been 
sj)ent,  and  he  hoped  that  thci  balance  would  suffice  for  the  purpose  in- 
tended. 'J'he  Conipany  had  made  a  larger  profit  in  the  ])ast  year  than  in 
the  jncvious  year.  The  Government  orders  executed  by  the  (Jam2)any 
of  course^  had  been  given,  and  were  still  being  given,  ])rcference  over 
all  other  orders,  theirs  being  a  controlled  establishmetit.  They  had 
not  ))een  able  to  accept  all  the  private  orders  which  had  been  offered 
to  th(>ni.  The  Directors  were  enabled  to  recommend  the  ])aymcnt  of  a 
divideixl  and  bojius  of  2.5  per  cent,  for  the  year,  or  5  per  cent,  niorc^  than 
was  paid  in  the  previous  year.  He  was  sure  it  woidd  be  recognist-d  that 
the  Company  was  excellently  managrd,  and  they  weie  very  gi-ateful  to 
the  whole  of  the  staff.  The  profit  last  year  was  £16], 000.  or  about 
£41,000  more  than  that  of  the  previous  year.  About  £42,000  had  been 
written  off  for  <lepreciation  on  machinery,  &c.  A  large  amount  of  new 
machinery  had  been  |)laced  in  tlie  works  owing  to  the  (!ovcrninent 
orders.  Last  year  they  incniased  the  reserve  account  by  £20,000,  but 
this  year  they  were  increasing  it  by  £25,000,  raising  the  reserve  to 
£260,000,  while  the  ordinary  capital  of  the  Company  amounted  only  to 
£200,000.  A  sum  of  £30,000  had  been  set  aside  for  the  proposed  staff 
pension  and  benefit  fund.  Ample  provision  had  been  made  also  for  any 
claim  which  might  be  made  on  them  in  connection  with  the  excess 
profits  tax.  He  concluded  by  moving  the  adoption  of  the  report  and 
accounts. 
The  MANAGING  DIRECTOR  (Mr.  Geo.  Sutton,  M.l.E.E.)  said :  The  cir- 
cumstances of  the  year's  trading  has  been  so  abnormal  that  they  do  not 
call  for  the  dissection  which  is  usual  for  mo  to  submit  to  the  shareholdei's 
at  these  annual  meetings.  The  course  of  events  has  been  extraordinaiy 
in  the  country,  and  that  is,  of  course,  reflected  in  our  business  ;  but  I 
will  explain  briefly  the  changes  which  the  war  has  matle  on  the  business 
and  its  results  on  the  balance-sheet.  First  there  is  the  fact  that  the  plant 
of  the  Company  has  been  principally  used  for  the  production  of  materials 
for  war  puq)oses ;  secondly,  the  reduction  in  the  demand  and  our  inability 
toraeetthedcmand  that  (Iocs  exist  for  cables  for  the  home  anil  colonial  com- 
mercial trade;  and,  thirdly, then^  is  the  feature  of  the  greatly  increased 
demand  from  foreign — that  is,  neutral — countries.  1  will  deal  with  those 
three  points  in  order,  as  the  manufactures  of  the  Companv  enter  into 
every  phase  of  modern  warfare.  On  land  and  on  sea  and  in  the  munition 
factory  the  electric  cable  is  a  necessity,  and  it  is  in  the  direction  of  electric 
cables  that  the  Com])any  has  devoted  its  energies.  Although  we  are  i\ 
controlled  firm,  it  is  not  to  be  supposed,  as  many  persons  may  sup})ose, 
that  we  are  making  shells.  As  regards  the  home  trade  and  the  reduc- 
tion in  the  demand  for  cables  for  commercial  i)urposcs.  there  has  been  a 
great  faUing  off  in  the  usual  home  and  colonial  demand  for  wires  and 
cables  apart  from  cables  required  in  connection  with  the  war.  I  can 
only  say  that  this  Com])any  has  devoted  resolutely  all  the  capacity  it 
can  to  the  nati<mal  necessities,  and  has  turned  aside  orders  which  have 
been  sent  to  us  from  our  usual  commercial  customers.  We  are  doing 
that  every  day,  ard  are  thus  lo.sing  custom,  and  shareholders  may  think 
that  we  are  also  losing  goodwill.  I  do  not  think  we  shall  do  so.  I  believe 
that  we  shall  not  suffer  the  loss  of  their  orders  becai'se  of  our  inability 
to  execute  them  through  our  working  on  behalf  of  the  national  interests. 


The  third  point  to  which  I  hav«5  drawn  attention  iK  the  increased 
demand  from  neutral  ((njntries.  To  Home  extent,  but  not  to  the  whole 
extent,  that  is  duo  to  the  closing  down  of  the  German  Mupply.  In 
Germany  and  abroad,  but  rot  much  in  England,  wo  had  a  great  com- 
petitor. I  think  that  on  the  whole  outside  the  British  col'  '  'Y 
had  a  larger  trade  in  cables  tlian  Pmglish  manufacturers  ;  and.  c, 
the  closing  down  of  the  (ierman  tracle  has  increased  the  demand  on 
p]nglish  manufacturers.  The  demand,  however,  has  been  very  difficult 
to  meet  in  consequence  of  the  uncertainty  of  obtaining  licences  for  ex- 
port from  the  Government,  and  although  wc  are  able  to  locate  our  con- 
signees, so  that  we  know  that  our  cables  will  not  find  their  way  into 
an  enemy  country,  there  are  no  doubt  other  reasons  which  neces.sitate 
tht;  stoppage  of  exports  to  neutral  countries.  We  endeavour  not  to 
commence  the  manufacture  of  cables  until  we  ha\e  rca.sonable  grounds 
to  suppose  that  wo  shall  be  able  to  desfjatch  them,  and  we  believe  that 
the  Government  gives  us  all  the  aid  it  wisely  can,  .so  that  we  Hhall 
not  unduly  multiply  our  liabilities  on  orders  which  wo  cannot  ship.  I 
wish  th(!  shareholders  to  uiulcrstand  that  the  large  increase  in  our  profit 
is  not  due  to  a  larger  rate  of  profit  made  on  Government  work  than  ia 
obtainable  on  ordinarv  commercial  work.  The  increase  in  the  profit — 
£1()1,000  in  the  past  year  compared  with  £119,000  in  1914— is  due  par- 
ticularly to  two  causes  which  I  will  explain  as  briefly  as  possible.  First, 
there  is  the  .strong  financial  jxjsition  wc  are  in.  When  the  war  started. 
the  Company's  position  and  credit  were  at  a  very  high  standard,  and 
we  used  them — and  we  continue  to  use  them — to  buy  as  freely  as  desir- 
able those  materials  which  were  es.sential  to  meet  the  demand  for  our 
products  which  wc  cxpecttKi  would  bo  upon  us.  Copper,  rubber  and 
lead  were  the  principal  essentials,  and  our  large  forwaid  purchases  of 
these  materials,  which  have  risen  so  much  in  value,  has  brought  us  con- 
siderable profits  as  they  have  besn  made  into  cables,  which  are  sold  on 
the  price  of  raw  materials  at  the  time  the  cables  are  ordered.  There  is, 
of  course,  another  side  to  the  picture.  When  raw  materials  fall  in  value, 
we  are  bound  to  be  carrying  a  stock  which  invrlves  us  in  a  loss  when 
sold  in  the  form  of  cable.  The  second  cause  of  the  increased  profit  is 
increased  turnover.  We  have  added  considerably  to  our  plant  in  order 
to  enable  us  to  meet  the  demands  which  are  made  upon  us  in  common 
with  the  war.  Some  of  this  plant  will  be  useless  after  the  war.  some  may 
be  in  use,  but  all  of  it  has  had  to  be  put  down  at  the  enhanced  war  cost. 
In  this  connection  the  shareholders  will  be  interested  to  learn  that  owing 
to  the  uncertainty  of  our  getting  deliveries  of  small  sizes  of  copper  wire 
which  we  did  not  ourselves  make,  and  which  is  required  for  urgent  war 
fables,  we  acouired  for  a  cash  payment  a  small  factorv  at  Brighouse  in 
Yorkshire.  That  has  enabled  us  to  satisfy  the  demands  of  the  Ministrv- 
of  Munitions,  and  it  will  be  satisfactory  to  you  to  learn  that  at  the  end  of 
the  vear  under  review  our  deliveries  to  the  orders  of  the  Ministry  were 
four  days  in  arrear.  T'he  new  motor  tyre  factorv'  is  more  than  paying 
its  way,  and  has  borne  its  share,  in  proi)ortion  to  the  ca|)ital  employed, 
in  the  dividends  we  are  paying.  I  think  >ou  would  like  mo  to 
say  a  few  words  as  to  our  traile  after  the  war.  Of  course,  we  do 
not  know  what  the  demand  for  our  i)rodu'ts  will  he,  but  there 
are  on(!  or  two  things  in  connection  with  after-war  <onditions  wo 
do  know.  We  know  that  the  capacity  for  making  insulated  wires 
and  cables  in  this  country  has  enfumously  increased  owing  to  the  war 
demand.  As  we  have  ]iut  down  new  plant  we  may  be  a.ssured  that  other 
cable  makers  have  done  likewi'ic.  and  there  will  be  a  severe  struggle  for 
tiio  business  to  be  had,  which  will  jMobably  mean  cuttin-;  of  prices.  We 
hope  that  that  may  be  avoided  for  the  good  of  the  industry  generally, 
but  with  more  machinery  in  the  count n-  than  can  be  employed,  it  looks 
as  though  we  may  have  a  difficult  time  in  front  of  u.s.  We  are  not  afraid. 
however,  that  Henley's  will  be  unable  to  meet  the  position,  for  we  possess 
three  first  essentials  of  success — mr-iiey,  skill  and  good  organisation  :  and 
as  we  have  successfully  wcat  herd  storms  in  the  past,  we  may  look  foi-ward 
to  the  future  with  equanimity.    1  have  pleasure  in  seconding  the  motion. 

The  resolution  was  carried  unanimously. 

The  declaration  of  the  proposed  dividend  and  bonus  on  the  onlinary 
shares  was  sanctioned;  the  retiring  Directors,  the  Earl  of  Galloway 
and  Mr.  Robert  James  Hatton  ancl  the  retiring  auditors  (Messrs.  Ball, 
Baker.  Cornish  &  Co.)  were  re-elected. 

A  resolution  authorising  the  Directors  to  create  a  staff  i^nsion  fund  was 
carried  unanimously,  and  a  vote  of  thanks  to  me'i.bei's  of  the  staff  and 
workmen  who  had  joined  His  Majesty's  Fi>rces  was  also  jiassed. 

The  proceedings  terminated  with  a  vote  of  thanks  to  the  Directors  and 
staff. 


British  Insulated  &  Helsby  Cables  '  Ltd.^ 

The  twentieth  ordinaiy  general  meeting  was  held  at  Liverpool  on 
Monday.  Mr.  James  Taylor.  J.P..  presiding  in  the  absence  (through 
indisposition)  of  Dr.  E.  K.  Muspratt.  Chairman  of  the  Company. 

The  CHAIRMAN,  in  his  speech,  stated  that  the  profit  for  the  year 
amounted  to  f295,131,  eompaird  with  £2T7.42S  for  the  previous  year, 
an  increase  of  £17.703,  and  he  was  suiv  the  shareholdei-s  would  agree  that 
the  results  were  satisfaitoiy  considering  that  the  profits  were  more  than 
the  Companv  had  made  in  any  previous  year.  Those  good  ivsults  had 
come  about  from  the  fact  that  during  the  year  the  Company  had  done  a 
very  much  larger  volume  of  trade  than  ever  before,  many  of  the  depart- 
ments having  been  worked  continuously  day  and  night.  They  became  a 
"ControllecrEstabli.shment  "  as  from  Aiigust  18^  1915.  During  the 
whole  of  the  year  an  increasing  business  had  been  done  with  the  British 
Government  on  the  ordinaiy  lines  of  the  Company's  manufactures,  and 
he  was  pleased  to  say  that,  generally  speaking,  they  had  been  fully  able  to 
meet  all  Government  requirements  in  spite  of  the  extreme  pressure  on 
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nia<:hiner}'.  and  the  fact  that  they  had  lieon  xcn.'  wriou^ly  handi(ai)|jcd 
in  the  mattor  of  <'iq)erif;infd  t»taff  and  workpeople.  During  the  year 
Heverai  new  lines  of  nianufa<turc  had  been  undertaken  at  the  request  of 
the  (Government.  Those  were  of  Kueh  a  nature  that  they  ho]»fd  to  be 
able  to  e(»ntinue  tli<'in  with  Kuecess  when  normal  c-onditions  again 
j)n,vail(-fl.  They  had  followed  the  poliey  of  giving  an  ahisolute  preference 
to  Government  orders  of  all  kinds,  and  were  devoting  themwdves  to  the 
prompt  fulfilnunt  of  thehf;  conttaets.  They  had  next  met  the  demands 
of  home-  and  colonial  trade  to  the  l>est  of  their  ability,  and  had  lastly 
fw]'  'I  to  obtain  foreign  business  in  the  open  markets  with  eon- 

n'ul'  .  I  ess.     At  the  last  annual  meeting  he  had  referred  to  the  large 

nuiiil><'i  of  men  (viz..  ()2.'>)  who  had  left  the  Company's  service  and 
joined  the  .Military  or  Xaval  Forces  of  the  Crown.  iJuring  thi  year  under 
eonuideration  that  number  had  Ix-en  increased.  After  examination  of 
ea<-h  ease  on  its  merits  the  JJirectors  had  continueil  to  make  a  fit  and 
proper  allfiwance  to  the  dependents  of  both  officers  and  men  during  their 
absence,  flc;  was  p|eaM-d  to  say  that  the  staff  and  workpe(i])le  of  the 
C«impany  <-ontinu<'d  to  make  voluntarj'  weekly  contributions  to  War 
Kund.' .  and  had  rai.*M-<l  to  <lat<-  the  sum  of  i;2,ISl. 

Turning  to  the  |)rfifit  and  loss  account,  the  Chairman  said,  adding  the 
balance  brought  forward  from  lOlt,  there  was  avaiial)le  the  sum  of 
£414. "il  I,  out  of  which  there  had  Iwen  paiil  the  suni  of  £/j.9Ia,  Directors" 
ami  trustees"  fe<'s.  Ac.,  and  aft«r  ])la(ing  £2ri.(MM(  to  dejiret  iation  on 
l)ui!  •':inl,  machine  TV.  A.c..  ild.duo  to  special  de|)icciution  on  i)lant 

nnil  '  !■  ly,  which  was  necessarily  due-  to  the  large  amount  of  overtime 

worked  during  the  year.  £/jO.(HX)  to  reserve  account.  £8.500  to  special 
reserve  account,  £ii,0(JO  to  debenture  sttx-k  redemption  account,  and 
after  paying  delienture  int<?rc«t,  preference  dividend  and  interim  dividend 
on  ordinary'  shan  s,  amounting  to  £87. ")()(),  there  remained  £222.'>UVt 
nvftilnlile  for  distribution.  Th»!  Direcffirs  recommended  a  further 
'  lets,  pir  share,  making,  with  the  interim  dividend  already 
I  ilnition  nil  the  onlinary  shares  of  15  per  cent.,  together  with  a 

bonus  of  2k  per  cent.,  making  a  grand  total  of  17.1  per  cent.,  leaving 
£Hi<i.(i!Hl  to  earr>'  forward,  an  incn-aw;  of  £4(1.717.  From  the  balance 
carrii  d  forward,  a  deduction  would  have  to  Ik;  ma<le  both  for  the  excess 
I  :    'v  and  also  under  the   Mtinitions  of  War  Act  sin<-e  the  date! 

ill-  u  ■■  Cuntreiljed  K^tablisllme•nt.'■  The-  amounts  |)ayal)le' 
umleT  those  lieadin^>  had  not  yi-t  lie-e-n  asee-rtaine-il.  In  re-gard  to  capital 
I'xpciiditiire  the  bHJance-  she-e-t  showed  that  afte-r  ilebiting  the  amounts 
ex|M'ndeel  fliiring  the?  year  at  the-  I'n'sceit  anel  Helsby  faeteiries.  the  figure- 
ne>w  steMiel  at  £H.')I .nT),  eeunpan-el  with  £fi4.'1.8it8  last  year.  The  aehlition 
wan  e»reliiiar>  r  apital  ixpiiidilun-  on  the  growing  business,  but  it  imlueleel 
th<' ii.si  (if  C'  'ill  at  I'lisred  ff)r  the  worke-rs.  neccssaiy 

on  n'  I  niinl  .  .  i|  iiiiiiilicr  of  employees,  both  male  anel 

■.ho  n-i{Uirc<l  to  have-  warm  foiKl  |ire>vielcd  for  tlii'm  at  niid-diiy. 

anel  work  in  preign-ss  had  ini  reaM-el  by  as  mue-h  as  £2()2.IM)(). 

larKcIv  owing  lo  Ihe-  inerenHeei  e-emt  of  e-oppe-r  and  le-ad,  anel  otlie-r  raw 

I  '      K  hnel  lisen  in  prie-e-  to  an  iin|>re(  eel.iilcd  extent.      With 

iiieiii  ,.  whji'li  ••tiKHl  nt  £.">:J4.<'><t2  <  <im)iareel  with  £.">:{l,42l{ 

!i|    Im-   inleie-^te'd    to   learn   that    afte-r  a 

■  iits  the-  l)ire-cte»rs  we-re  eif  ei])inion  that, 

<  ml  depn^intion  in  the  value'  of  see-urities,  they 

nf  that  apjiearing  in  the  balanccshe-e-t.      He 
(iliein  of  the  re-jieirt  anel  acieiunts.  whie-h  was 
.^11   li.\KM(M)|»  U.WNF.K. 

\\  (  KH)\\  ,\|{|).  mIiiIsI  I  iiiiunitulaling  the  T)in'e(e)rs  upem  the- 
le-sull  i.f  the  vi-iirw  w<>rkiii)j.  was  of  opinion  that  mon-  of  the 
.!j1  ha\e  liiiii  ilistribiited  among  the-  shanholele-rs  in  the*  way  of 
I.  feir,  in  peiint  e>f  fne-t,  whe-n-aK  the  total  amount  involved  by  pay- 
in'  III   >••  divielciiei  was  £ll7.ri(Nt,  the-  l>tn>etors  hnel  carried  forward  froiii 
Mil-  pnvieiUM  venr  £ll!t,INN).  no  that   lliey  we-n-  in  the  liajipy  p<.>itioii  of 
••'•^  di\id<nil  oiil  e»f  (he-  "'cany  forwani,"  and  hael  le  f  1  ||i<- 

wie  '.lis  pmliiH  inlaci. 

The-  <  II A I  K.MAN  sanl  he  was  old  enough  (o  renie-nilN-r  some  14  ye-nis 

ngii  the  Ceiiiipiiny  hail  no  n-MTVi-  fiiiiil,  ami  a  very  heavy  g<MMlwill  ai-coiint. 

It  was  the  <  onxe-rvnliM-  pedie  y  of  the  |)in-clors  (hat  had  brought  about 

'  '  "I  (he  shateholeirrM  wei-i-  di-riviii;;  Ihe  iMiielit   of 

-X   III   (he   fiitiin*   if   pnifils   still   ioniinue<|    tin- 

I"'  'il.\  o(  a  larger  ili\  idciid. 

'I  ■     <.    K  _       I  iinaniiiiously.  and  it  wa.s  aUo  n-MiUe-d 

to  pay  Iho  further  dividend  anel  bonuN  rpeommeneU-d  on  the  einlinary 
ttharfx. 

Mesim.  .1.  Carltem  Stit(  anel  .Sir  MnrmexMl  Banner,  the  retiring  l)ir<H'l<>rs. 
e|r«-te'«l,  anel    Me>iM«r».   Chalmers,  Waile-  /^   Cei.   wen-  T>'  a]>pointe>el 

I  IKMAN.  in  preipiming  n  vote  eif  thanks  (e)  the  manaciTN  and 

'■'  '  \'n    l.iirhly   of  (heir  wrviees.     Their  elithi  nltii-N  hnel   U-e-n 

I  (liat  Home  of  (he  nti«t  highly  eiunlilied  worki-ri"  hn<l 

'■'■    '   i"ii.    •'  '  ••       'my.      \\ithoiit   the  faithful 

"I  "II  (he  I  •  |ljr(v<tor'<  •  oiild  neit  have 

111.  „ 

'  to  e>f  thnnkn  (o  the 

Dirre  torn  and  to  the  (  hairmnn  for  pmeidinjj  i^imelndcd  the  pnx-wdingK. 


ARROL  JOHNSTON  (LTD.       The  ivport  f.»r  inir.  i>(«(r«  (hA(.  ijirr  pro- 

Mdmg    (or  .    nnd    .(.  "  <  ■    '.  mi 

ili\|.1i<l)i|   fi  ,r   ^,,,1   ,  ,,^, 

The  il  final  diMiii  nd 

nil  \      ~li  .  !..].<.,  -tr'  lr<| 

(<uw»ri|. 

AtTTOMATIC  TELEPHONE  MFO  Cr    (LTD.)— Mr.  .U*   Taylor.  J.P..  who 
jHretiel.  A  ox Pr  thi«  !»nnu..|  meeting  on  Monday,  Mid  »hr  profit  ivT  iPI5  wai. 


£41,807,  an  increase  over  la.st  year  of  £.3,(>20.  With  £5,251)  brought 
ffirward  the  available  total  was  £47,124,  and  the  elirectors  recommended 
that  (after  payment  of  directors'  fees,  £2,450,  placing  £0,000  to  depre- 
ciation, writing  off  £3,500  from  underwriters'  commission  account  and 
£2,000  eitf  preliminary  expenses  anel  payment  of  preference  dividend, 
ainountiiii:  to  £l2,(J0(i)  a  dividend  of  4  j.-cr  cent,  for  the  year,  les.s  tax,  be 
]viid  e)n  the  ordinary  shares,  which  will  absorb  £14,400.  leaving  £t),774 
to  be  carried  forward,  an  increase  of  about  £1,500.  It  was  almost  un- 
necessary to  state  that  during  the  year  1915  the  automatic  section  of  the 
ceimpany  f  s  well  as  the  general  business  had  suffered  considerably  from 
the  conelitions  arising  out  of  the  war.  As  a  matter  of  fact  about  150  of 
the  company's  men,  many  of  whom  had  been  specially  trained  in  the 
busine.'^s,  had  joined  the  Forces.  Therefore,  the  directors  considered 
that  the  incrca.se  in  the  profits  was  satisfactorj-.  inasmuch  as  the  business 
h:iil  nejt  been  conelucted  on  normal  lines.  'The  shareholders  would  bts 
gratified  to  know  that  the  company's  staff,  workpeople  and  equipment, 
elealing  .is  they  did  in  normal  times  with  the  manufacture  and  installation 
of  highly  scientific  apjiaratus,  had  proveel  very  aelaptable  anel  use^ful  in 
turning  out  other  important  material  eluring  the  present  critical  time. 
The-y  hael,  however,  during  the  \ear  succeeded  in  completing  anel  bringing 
into  service  automatic  telephone  exchanges  at  Rosario  (Argentina), 
X<-wiK)rt  (Mon.),  Accringte)n  and  Chepstow,  as  well  a.s  smaller  but  im- 
])ortant  exchanges.  With  regarel  to  these  smaller  exchanges  it  might 
be  interesting  to  note  that  in  cases  where  a  24-he)iir  elay  was  being 
workeel  it  frequently  became  desirable  to  insta  1  an  auteimatic  exchange 
as  ,omp:»roil  with  eight-he)urs  a  dav'  conditions,  becau.<^c  thre'e  o|ierators 
instead  of  one  were  displaced.  The  company  had  in  hand  important 
automatic  exchanges  at  Portsmouth,  Paisley,  Leeds  and  Blackburn.  .All 
of  these  were  also  in  an  advanced  state,  but  for  the  reasons  given  the 
progress  was  slow.  The  Leeds  exchange  might  be  furth^r  dolaj-ed  on 
account  of  a  larjre  extension,  but  it  was  hoj.ed  that  the  other  three  named 
would  be  completed  and  brought  into  use  during  the  present  year.  All 
the  automatic  exchanges  already'  in  use  in  this  country,  as  well  as  in 
Argentina  and  in  India,  were  working  quite  satisfactorily.  Since  the 
enel  of  the  year  the  elirectors  had  investe-d  £45,000  in  fJovernment  se- 
eiinties.  The  report  anel  accounts  vcre  then  aelopted  anel  the  retiring 
elirectors  i-.'-eJectcd. 

BRITISH  WESTINGHOUSE  ELECTRIC  &  MFO.  CO.  (LTD.)— The 
.liritteirs  in  their  report  feir  1015  record  .some  further  im]»re>v<'m''nt  in 
the'  business  of  the  eompanv.  The  net  jireifit  for  (he  year  ameiunta  to 
£I7().751.  Ids.  2d.,  and  with' £8, 121.  2s.  2d.  brought  forwarel  the  total  is 
£184,873.  Is.  4d.  After  writing  £25.000  off  patents,  goodwill,  &e.,  and 
apiHopriating  £:}5,241  for  special  depreciation  of  plant,  machinery.  Ac., 
and  £5,000  as  additional  reserve  for  employers"  liability,  and  paying 
ilivid  p.d  e)f  7.'  per  e-ent.on  prefer-^nce  shares  (£75,000).  £44.032.  Is.  4d.  is 
earricd  forward.  There  have  been  charged  against  revi  iir.o  the  usual 
exjje'iii-es  for  maintenance  of  work.s,  plant,  &c..  and  in  aehlition  there  has 
been  applienl  to  depreciation  of  the  same  items  an  amount  of  £87, LW. 
Th'^  ceimpany  v.as  dec.lareel  a  "  eontrolled  establishment  ""  on  .\ug.  IS. 
l!)15.  In  the  last  rejjort  reference  was  niaele  to  the  acqtiisition  eif  a  eon- 
trolling  inte-rest  in  the  Fre-nch  Westinghouse  Co.,  anel  the  dirtH.tors  say 
that  the  l)ii;-iness  of  that  company  shov.s  signs  of  imjirovemcnt. 

BROMLEY  (KENT)  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— During 
1')I5  tlie-  coinii'ctions  to  tlie-  com])any"s  mains  inrrea.sed  from  -1.08!)  kw. 
to  4.2.'>4  kw.  Iiu  hieling  £1.(521  britiight  forward,  the  years  jirofit  is 
£!2,l."iO.  lOs.,  and  after  ])ayinent  of  di-bentiire  interest  and  trustee.^" 
fees.  &e-.  (£2.07!)).  (he  balance  is  £9.172.  An  interim  divielend  at  rato  of 
4  jie-r  cent.  ])er  annum  was  paiil  for  the  lialf-ye>ar  in  Oetober.  and  the 
elire'eteirs  ix-e-ommcnel  jiayme-nt  of  a  furtlur  elivielenel  feir  the  wn-ond  half- 
M'ar  at  rat<*  of  S  jie-r  eent.  ijer  annum,  making  a  (o(al  di^iilenel  of  (i  per 
e-ent.  for  (he  year,  (hat  ♦.■3.0(H)  bi'  jilaceel  (o  gene-ral  n'serve-  aciemnt. 
leaving  11.072  (o  be  inrrieil  forwarel. 

BROMPTON    &   KENSINGTON  ELECTRICITY  SUPPLY   CO.   (LTD.)— The 
lexeiiiie  an  onnl  for  1015  .^liows  a  cri-dit  lalaiice  of  i2i;..']"5.  which.  wi(h 
15.(t2ti  brought   forwarel.  £38.3  balanee'  of  inte-re-sl   Kei-ivcd.  .Tin!  £3.0(X> 
tiaiisfi-rnel  from  re>:;crve'  fund  acedunt.  makes  a  (o(.il  eif  £.35.104.    lis. 
.After  ete'eiueling  £1.051  for  interim  eli\iili-n«l  on  (lu"  7  per  e-iiil.  einnii- 
la(ive'  pivferi'nce  shai-es.  anel  £7.(>48  in(erim  elivieh-iiei  at  rate  of  0  per 
ee-nt.  ]ier  annum  for  (he  half-year  (o  .lime  30  on  (he-  ordinary  .xhan-s.  (In- 
elirei-(eirK  ii'commend  (liat   (he  sum  remaining  (£2»>.704.    !S,>j.)  Iv  de.d( 
with  as  follows  :  Toamniint  wriKe'.i  olT  cos(  of  in\estnien(s.  £2'  . 
ninoiiiO  written  off  shans  in  anel  ailvances  (o  Hremndem  &  K 
Ai  e<sseirii«s  Co.,  £:j,0(H)  :   enilK  e)f  elepreeiadon  aeicount.  C0.303.  I2r.  2d.  . 
paymi'nt  eif  dividend  on  prcfe>reMie(>  shan-s  fr>r  half-ye-ar  ende>il  I)c     "" 
£1.051.  4s.  (5d.  :    }»aymin(  of  eliviile-nel  em  oreiinary  shares  feir  ha!' 
e'udcd  De-c.  31  a(  rati>  of  II  ]ie>ri'en(.  pi-r  annum  (making  10  p< 
(he  ye>ar).  V0..3IS.   l.s.  Cd.  ;    eliieete>rs.  aihlKional  rennineiation 
lenvin;-  itl.tHI.  lOs.  Sel.  to  be  e-nrrie'el  feirward.     .\\  (he  end  <  ' 

(he  i(|iiivalen{   o{  ,327.202  (35-wa((   8e.p.)   lamps  was  eeini  < 

iiK  rt-nse-  of  17.054  lamps  e>ver  1014  ;   (he  numlKT  eif  consumers  \ 
a;;.'iiiist   li.ll.'iO  :    gro.ss  n^ilpls  wi-n-  £.30.074.  agains(  £2(».(H>0  ;    aim  n- 
n  .  eiiits  t20.3<t5.  against  £.30.271. 

CLEVELAND  ft  DURHAM  ELECTRIC  POWER  (LTD.)— The  l 
for  1015  wax  £31.157.  and  after  pnnidiiig  for  elidHiidin'  in 
balance,  with  IS  270  br..n._'ht  forwani.  is  £10.248  .A  dividen 
<cn(.  on  s  is  i>rop(iscel.  ti  " 

nnd  rciii  i.  m  n-duction  of  .  "• 

tntvn  £1,1X111  and  carrying  forward  £8..'>74. 

CLYDE  VALLEY  \L  POWER  CO.— At  tl 

lnHt  w.  I  k  iIk   I  il  ?.  (,.  t.ardiucr).  who  ;. 

the  report  and  accounts,  said  the  iacrcased  profit  waf  entirely  due  t<- 


THE  ELECTRICIAN,  MAUCH  31,  1916. 


927 


additional  demands  for  power,  and  in  view  of  tlio  costs  in  all  branclios  of 
the  (•om])any".s  business  having  more  than  (;orres])ondiii.i^ly  ineroaHod  the 
rcsnits  wore  considciod  most  satisfactory. 

EVERED  &  CO.  (LTD.)— The  report  for  1015  states  that,  after  meetinj,' 
(lel)cnture  and  other  interest  (£2,171),  income  tax  and  reserve  for  war 
taxes  (£9.1<)8)  and  war  bonus  (net  exceedinj<)  (£2,000),  the  ])rofit  is 
£22,000  ft  is  ])ro])os('d  to  pay  a  dividend  of  7.1  per  cent,  for  the  year, 
to  write  £3,000  off  plant,  to  place  £6,000  to  reserve,  and  to  carry  forward 
£2,175. 

FOLKESTONE  ELECTRICITY  SUPPLY  CO.  (LTD.)— Up  to  Dec.  31,  1015, 
the  e(|uivalcnt  of  l.').3,451  8-c.]).  lam])s  was  being  su])]>lic(l,  an  increase  of 
the  equivalent  of  7,508  8-c.]).  lamps  over  those  connected  at  the  end  of 
1!U4.  The  agreement  with  Cheriton  Council  for  the  su])ply  of  current 
in  their  district  has  been  completed,  and  the  necessaiy  order  has  been 
obtained  from  the  Board  of  Tiade.  Including  receipts  from  hired 
installations,  the  profit  for  the  three  undertakings  amounts  to 
£1().75!>.  ll's.  4d.  AVitli  £1,4:57.  lOs.  brought  forward,  and  interest  and 
installation  |)rofits,  and  after  allowing  for  interest  on  debenturt;  stock  and 
jneference  dividend  the  balance  is  £ll,(i02.  An  interim  dividend  at 
rate  of  6  per  cent,  per  annum  has  been  ])aid  on  the  ordinaiy  shares,  and 
the  Directors  have  carried  £5,000  to  (k']1re(  iation  fund,  and  £500  to 
reserve  fund,  ajid  they  recommend  ])aymcnt  of  a  dividend  at  rate  of 
8  ])er  cent,  per  aimum  (less  tax)  on  the  ordinary  shares  for  the  half-year 
(making  7  jier  cent,  for  the  year),  leaving  £2,(i02  to  carry  forward. 

GATESHEAD  &  DISTRICT  TRAMWAYS  CO.— Mr.  H.  S.  Day,  who  i)re- 
sided  at  the  meeting  last  week,  said  the  past  year's  results  were  emi- 
nently satisfactory.  The  receipts  were  £72,601,  increase  of  £6,531  as 
compared  with  1914,  whilst  the  expenses,  including  provision  of  £3,000  for 
renewals  and  mortgage  interest,  amounted  to  £37,452,  increase  of  £1,078. 
Owing  to  lack  of  labour  and  difficulty  in  obtaining  materials,  certain 
repair  work  was  in  arrears,  and  the  directors  considered  that  the  special 
reserve  of  £10,000  was  necessary  to  provide  for  these  re])airs,  and  also  to 
cover  any  claims  for  excess  profits  tax. 

LLANELLY  &  DISTRICT  ELECTRIC  LIGHTING  &  TRACTION  CO.  (LTD.)— 
At  the  recent  meeting  the  chairnian  (i\!r.  A.  H.  llullaud)  said  the  ])ast 
year  had  been  an  extremely  difficult  one.  The  price  of  fuel  and  other 
materials  had  been  greatly  increased,  and  whilst,  the  turnover  had  shown 
an  increase  that  was  more  than  offset  by  the  increase  in  expenses.  Under 
all  circumstances,  he  considered  that  the  shareholders  were  to  be  con- 
gratulated on  the  result  of  the  years  trading,  although  the  net  profit 
shown  was  less  than  in  former  years.  In  the  ordinary  course  the  share- 
holders wotdd  have  been  asked  to  sanction  an  increase  in  the  capital  of 
the  company  to  provide  for  past  expenditures  and  for  future  develop- 
ment, but  under  the  circumstances,  and  in  view  of  existing  restrictions 
in  the  way  of  raising  new  capital,  the  directors  had  decided  to  posty)one 
the  question.  The  rates  for  lighting  and  power  were  increased  in  the 
latter  ])art  of  1015  in  order  to  meet  the  increased  expenditure,  but  further 
increases  )night  have  to  be  made  in  the  near  future.  The  results  so  far 
for  the  corres])onding  period  of  1015  showed  an  increase  in  both  tramway 
and  ])ower  sections,  and  he  was  glad  to  say  the  outlook  for  the  future  was 
satisfactory.  A  fair  amount  of  new  power  business  had  been  secured 
and  further  additions  were  under  consideration.  J*\)>-mal  resolutions 
providing  for  dividends  at  rate  of  fi  per  cent,  per  annum  on  the  cumulative 
preference  shares,  and  of  2  per  cent,  per  annum  on  the  ordinary;  .'■hares 
were  passed,  £073  being  carried  forward. 

NEWCSTLE-UPON-TYNE  ELECTRIC    SUPPLY    CO.    (LTD.)— Mr.    J.     H. 

Ainistrong,  who  ])reside(l  at  the  meeting  last  week,  stated  that  the 
connections  to  the  company's  system  at  the  end  of  1015  amounted  to 
258,390  H.P.,  an  increase  of  2«,965h.p.  The  profits  were  £204,418, 
compared  with  £178,300  in  1914  and  £141,140  in  1913.  They  had 
written  off  as  reserve  for  depreciation  £25,000  (against  £20,000  in  1914, 
and  £15,000  in  1913),  and  the  transfer  to  gcneial  reserve  was  £28,000 
(against  £17,000).  I'rofits  had  liecn  adversely  alfected  during  the  year 
by  the  i-eduction  in  lighting  hours  and  in  the  supply  to  the  tramways  to 
the  extent  of  2,000,000  units.  Other  factors  had  been  the  increase  in  the 
price  of  coal,  material  and  lalioui',  but  there  had  been  compensating 
benefits  from  general  consumers.  They  had  s])ent  £03. 005  upon  upkeep, 
against  £74,571  in  1014,  the  reason  being  that  they  had  taken  out  two 
motors  and  two  turbines,  each  of  3,000  H.P.,  and  replaced  them  by  two 
new  and  more  modern  ones  of  0,000  h.p.  each.  The  dividend  was  ,\  per  cent, 
increase  on  the  previous  year.  In  the  past  the  interim  dividend  had  been 
paid  about  four  months  after  the  final  dividend,  but  in  future,  it  would 
be  paid  six  months  after  the  final  dividend.  In  the  year  £110,078  had 
been  expended  on  capital  account,  in  accordance  with  the  programme 
of  develo])ment  laid  down  in  1014.  On  the  laying  of  new  mains  £18,825 
had  been  expended,  but  only  four  new  mains  had  been  laid  against  20  in 
1914.  He  referred  to  the  fusion  scheme  under  which  the  company  took 
over  the  whole  of  the  share  capital  of  the  Durham  Electric  Supply  Co., 
and  said  the  area  previously  covered  by  the  latter  was  now  practically 
served  by  the  Newcastle  f'ompany.  The  Durham  (V)mi)any  had  made 
£27,645  profit  last  year,  against  £23,040  in  1014,  when  4  per  cent,  was 
paid  on  the  prefei-ence  shares  at  their  original  value  :  while  this  year 
3  per  cent,  was  paid  on  the  whole  of  the  cai)ital  and  £6,000  was  set  aside 
for  depreciation.  The  H  oughton  Company,  which  was  ])art  of  the  interest 
they  acquired  in  the  Durham  Collieries,  had  paid  a  dividend  of  10  per 
cent,  and  had  carried  £1,000  to  reserve. 

NEWMARKET  ELECTRIC  LIGHT  CO.  (LTD.)— At  the  annual  meeting 
last  week  the  chairman  (Mr.  F.  E.  Cripper)  stated  that  during  the  past 
year  the  equivalent  of  692  33-watt  lamps  had  been  added,  making  the 
total  connections  eriual  to  31,436  lamps.     The  profit  (with  £151  brought 


forward)  amounted  to  £2,121.  Aft«r  deducting  debenture  and  other 
int<TC8t  the  balan«e  was  £l.4fKJ,  and  the  directors  recommend  payment 
of  a  dividend  of  2  per  cent.,  tliat  £0.V)  bo  carried  to  reserve  for  renewal 
of  |>lant,  and  that  the;  balance  (£210)  b<'  carried  fijrward.  He  Htatcl  that 
the  sales  of  current  had  ])rodu<ed  £353  less  than  in  1914.  while  working 
ex]icnses  were  [iractically  the  .same.  Their  old  eo.il  eontraclH  carrif<I 
them  u|)  to  practically  the  end  of  the  year,  but  they  had  in  the  i nming 
year  to  look  forward  to  a  largely  increased  coal  bill.  They  had  increased 
the  "price  of  current  last  October  by  10  jjof  cent. 

PARAGUAY  CENTRAL  RAILWAV  CO.— The  report  for  the  year  ended 
June  30,  I'll 5,  states  that  the  receiver  had  written  that  Hince  the  close  of 
the  financial  year  the  improved  eaming.s  had  enabled  him  to  arrange  for 
substantial  remittances  from  Asuncion  to  lymdon.  Those  funds  will  be 
re(|uircd  in  th(^  near  future  to  m<iet  certain  expenditure,  and  to  protect  the 
company's  interest  in  the  tramway  company,  including  the  improvement 
and  extension  of  tlu;  tramway  undertaking  in  which  the  company  i.s  so 
largely  interested.  The  Asuncion  Tramway  Light  &  Power  Companyn 
earnings  had  been  seriouslj-  handicappcfl  by  th(!  high  rate  of  exchange  and 
lack  of  capital  for  the  develojiment  (jf  the  husine.s.s  ;  consequently  it  had 
not  yet  been  possible  to  formulate  a  scheme  which  would  enable  the 
receiver  of  that  company  to  lie  dischargr-d. 

SCARBOROUGH  ELECTRIC  SUPPLY  CO.    LTD.) — The  chairman  (Mr.  (;. 

Aldcrson-Smith)  .stated  at  the  recent  meeting  that  the  receipts  for  1915 
were  £7,500,  against  £1 1 ,000  in  1 0 1 4.  and  meter  rental  was  also  down  £2(XJ. 
All  their  charges  had  been  carefully  looked  into  and  all  of  them  were  dowiu 
The  bombardment  drove  or  frightened  away  2(H)  of  their  customers. 
They  shut  up  their  hou.ses,  and  the  company's  servants  could  not  get  to 
read  their  meter?;,  but  after  a  great  deal  of  trouble  that  was  effected.  13 
of  their  men  had  joined  the  Army,  and  he  was  sorr>'to  say  that  three  of 
them  had  been  killed.  Mr.  A.  A.  Campbell  Swinton,  who  seconded  the 
motion  for  the  adoption  of  the  report,  thought  the  company  was  to  be 
congratulated  that  they  had  not  made  a  loss  on  the  year's  working,  with 
£4,000  falling  off  in  the  revenue. 

SLOUGH  &  DACHET  ELECTRIC  SUPPLY  CO.  (LTD.)— At  the  end  of  1915 
the  equivalent  of  30,120  33-watt  lamps  was  connected,  an  increase  of 
1,263  new  lamps  during  the  year.  The  annual  revenue  was  £9,625, 
against  £8,0,50,  and  the  units  sold  were  1,070,927  against  831.803.  The 
lighting  load  decreased,  but  there  was  an  increased  power  supph*.  Fuel 
oil  for  the  Diesel  engines  increased  from  £3  to  over  £6  a  ton.  A  dividend 
of  4  per  cent,  has  been  declared,  £1,250  has  been  placed  to  reserve,  &c., 
and  £219  carried  forward. 

WINDSOR  ELECTRIC  INSTALLATION  CO.  (LTD.) — The  accounts  for  1015 
show  a  profit,  including  £408  brought  in.  of  £6,51,5.  After  transferring 
£2,000  to  depreciation,  renewal  and  reserve,  and  ])aying  debenture 
interest,  &c.,  and  the  5  per  cent,  preference  dividend,  the  directors 
recommend  a  dividend  of  4  per  cent,  per  annum,  carrying  forward  £779. 
The  year's  ca])ital  expenditure  was  £1,027.  The  total  cimncctions  are 
equivalent  to  60,389  33-watt  lamps,  an  increase  of  3,730  30-watt  lamps. 


NEW 


COMPANIES,     MORTGAGES     AND 
CHARGES,   &c. 


NEW  COMPANIES. 

CHARNLEY  MFG.  CO.  (LTD.)  ( 143,343).  — Reg.  March  21,  capital  £1,0<W 
in  tl  shares,  to  carry  on  the  business  of  manufacturers  of  and  dealers  in 
electric  and  gas  and  oil  lam])s,  andallapparatus  used  in  connection  will 
the  distribution,  supjily.  accumulation  and  employment  of  electricity,  oil. 
gas  or  water,  electricians,  electrical,  mechanical  and  civil  cngineei-s,  &c., 
and  to  adopt  an  agreement  with  the  Textile  Illuminating  &  Engineering 
Co.      Private  com])anv.      First  directors  are  L.  Hermes  and  J.  Birch. 


MARSHALL  &  PLUMTREE  ^LTD.)   ( 143,3()0).— Reg.  Man  h 


rapital 


£2,000  in  £1  shares,  to  carry  on  the  business  of  an  '^Vctric  light  c(n)ipany 
and  that  of  electricians,  engineers,  &e.,  and  to  adopt  an  agreement  with 
E.  Marshall  and  J.  S.  Plumtree.     Private  company.     First  directors  are 

E.  Marshall  and  J.  S.  Plumtree.     Reg  office  :   20,  High  Holborn.  W.C. 
NEW    ERA    SIGNS  (U  S.A.)  (1916)  (LTD.)     (142,2.33))— Reg.  March  8. 

capital  £200  \n  Is.  shares,  to  acquire  anil  develop  the  ]>atent  rights  in  the 
U.S.A.  of  an  inven*ion  for  improvements  in  or  relating  to  fiashlight 
advertising  devices,  to  carry  on  the  business  of  manufacturers  (vf  and 
dealers  in  advertising  a)  i)aratus  for  displaying  elcctiic  and  other  ailver- 
tisements,  dynamos,  lamps,  cables,  insulating  materials.  &c..  and  to 
adopt  an  agreement  with  E.  C.  I^achman  and  the  Magna  Charta  Pub- 
lishing Co.     Private  company.     First  directors  are  T.  C.  Elliot-Lawson. 

F.  Hope-Jones,  E.  C.  Leachman  and  C.  H.  R.  Profumo.  Reg.  office  : 
Albion  House,  59-61,  New  Oxford-street,  W.C. 

MORTGAGES  AND  CHARGES. 

BAUGHAN  &  CO.  (LTD.) — Particulars  of  £4.000  debentures,  created 
^larch  7,  1010.  have  been  filed,  whole  amount  being  now  issued.  Pro- 
perty charged  :  Company's  undertaking  and  property,  including  uncalled 
capital.     No  trustees. 

ELECTRIC  FURNACES  &  SMELTERS  (LTD.)— Memorandum  of  satisfac- 
tion on  various  dates  fron\  May  31.  1913,  to  Nov.  30,  1915,  of  debenture- 
(no  dates  given)  securing  £9,200,  has  been  filed. 
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C.  W.  HACKING  &  CO.  (LTD.)— Particulars  of  £600  debentures,  created 
Feb.  IH,  1  !)!<>,  liavf!  iK-en  fil<<i,  whole  amount  being  now  issued.  Property 
i,li;u;."''l  :    T'oniytany's  ])roj)fTty,  i)n->fnt  and  future.     No  trustees. 

RUSSELL  BROS.  &  CO.  (WOLVERHAMPTON)  (LTD.)— Particulars  of 
tl.HHi  debenturcH,  ( reatcd  Feb.  29,  1916,  have  been  filed,  wliole  amount 
lK,ing  now  issued.  Property  char^jcd  :  C'onjpanys  undertaking  and 
property,  including  uncalled  and  unpaid  capital     No  trustees. 


CITY   NOTES. 


MEMORA>DA  (.March  2!)). — Bank  rate  6  per  cent,  (since  Aug.  8, 1914). 
ConfioiB  .'>7  j-j  Consols  Pay  Day,  Ajril  5.  Stocki  and  Shares  Ticket 
Days.  .\i»rii   12  ami  27.     Pay  Days,  April  l.'{  and  '2x.     Price  of  eilver. 


ALTRINCHAM  ELECTRIC  SUPPLY  (LTD.)  .\  dividend  <,{  7s.  (ic;.  ,.(i 
hli.irc  li;i'-  1)1111  (ii.  |;iii'd  on  flic  Js.  dt-fcrrcd  share.';  and  il2,()25  (-arried 
forward.  Fur  I'lU  10s.  per  share  was  paid  and  £2,(X)0  was  carried 
forward. 

BRITISH  COLUMBIA  TELEPHONE  CO.— The  profit  for  191.5  (including 
$4,4.'»7  hnui^ihl  forward)  wa.s  .S40H,H82,  and  a  dividend  of  S  ]K'r  cent,  has 
Ix-en  d(<lan"d  on  the  ordinary  shares,  carrying  forward  8o,o04. 

SIMPLEX  CONDUITS  (LTD.)  -  The  accounts  for  1915  show  a  dispo.siblc 
baliin- c  ()f  122,127.  and  tlie  directors  recommen<l  a  dividend  of  10  jkt 
<:'nt.  and  a  bonus  of  ft  per  cent.  Last  year  a  similar  dividend  was  j)aid 
bill  nil  Idiiiiis  wah  declared. 

VICKEB8  (LIMITED).-  The  directors  announce  that,  under  existing 
cir-unistances.  the  accounts  for  lOlo  must  nccessarilv  be  delayed,  but 
tins  final  <lividend  on  the  pn-ferred  stock  and  ])referencp  shares  was  paid 
on  the  3()th  inst. 

METAL  PRICES. 

Messrs.  J.  B.  Girnham  4c  Sons,  132.  Upper  Thames-street,  London,  E.C.,  quote  under 
date,  March  28,  the  following  as  the  present  basis  prices  of 


New  Metals.  per  lb. 

Solid  Drawn  Brass  Tubes I7d. 

Solid  Drawn  Copper  Tubes 18|d. 

Braicd  Copper  Tubes Idjd. 

Brazed  Bra&s  Tubes 19d. 

Brau  Wire lt|d. 

Copper  Wire 18d. 

Rolled  Brass 161d. 

Bras*  SheeU Itld. 

per  ton. 

CrrorSheeU    C148  0    0 

;.;-l!cr £95  0    0 

Mr.  A 


per  ton. 

English  Lead £36  10    0 

Antimony Nominal. 


Old  Metals. 


per  ton . 


Clean  Copper  Scrap £101  0  0 

Clean  Brass  Scrap £65  10  0 

Braziery  Copper  Scrap £90  0  0 

Old  Lead £30  0  0 

Old  Zinc  £60  v  0 

Hollow  Pewter £125  0  0 

Black  Pewter £80  0  0 

Gun  Metal £85  0  0 


March  . 


treet.  London-road,  Southwark,  London,  S,E.,  quotes  under  date 


approximate  prices  of  Scrap  Mbtai  s  ; 
per  ton. 


CutlinRs £112 

:  Brass £68 

£98 

: £90 

£80 


per  ton. 


Old  Lead £30 

Tea  Lead £28 

Old  Zinc £68 

Hollow  Pewter £120 

Shaped  Black  Pewter £85 

can  supply  solder  at  the  followini;  prices  per  ton  :  Plumbers  Solder  (in  bar 
,  Commercial  Tinman's  Solder,  £115;   Blowpipe  Solder.  £120. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

\Vh»t  wore  known  m  "  otlicwl  quotations  "  are  not  now  issued,  Imt 
WB  Rivo  holow  thn  latest  priors  at  which  actual  tran.saotiotis  took  plaoo 
on  Of  Iwfore  Tiienday.  M.im  h  Js  Th<i  groatost  oare  ix  taken  in  compiling 
thr«»  tigum   but  tho  diffioulty  of  vertlioatioa  ia  now  much  iaoreaaed. 


L  A3T 
DlTI'l 

obhdI 


NAME. 


«0   7%  I 

;   IT*' 

St     4% 
bt  1  4^ 


Electricity  tuftply. 

Bourn'  '.  IV  »la  E.l_  Ord. 

too.  Pipf 

'Do.         .   .:.k1  Pref 

Brompton  41  Kensington  Ord . . . . 
r>-      7°;  P(«( 


Si 


i>    4% 

4 1*;. 


L>- 

Do. 

t>v 


-  .  Supp,  C.  Deb.  St 

•u  Witt  End  k  City  D*\».. 


,  Pr»f. 


City  Prf'f , 

ChalMa  Eler.  Supp.  Co.  Ord. 

n  ;  Deb. 

tlec  Lt  Ord 


St... 
nOrd, 


9w 
lOA 

80 
791 


St        4" 


♦It 

87 

■Ml 

10 

97* 

80 

101 

a- 

97 
75 
5t 
79| 

ao 

80 
99 
99» 
91* 

■  '    "•  I 

34t 
f  ti.1  Jl>id*n4  at  tntar«t 


-c  S-ipp  4*%D*fc.. 
■ld8«Orti.  .. 


ef. 


.J. 


t-?M  :t  r>.b.  St 

sV 


C    •.  d. 

7  1!  10 

4  IS  8 

5  16  4 
7     1  7 

0  0 

0  0 


0  II 
2  7 
2  10 
9    5 


7  10 
h  0 
5  2 
5  12 
b  II 

5  18 

6  4 


7  17 
5  II 

5  I 

6  0 

5  9 

6  0 
6  10 


b 
S 
9 
0 

b  I 

b  ; 

9 

2  I 

9  I 
0 
0 
0 

s 

0 
9 
b 
0 
b 
3 
0 
7  ! 


Mar.  Sept 
Frb.  Aug 
Feb  Aug 
Mar.  Sept 
Mar,  Aug 

Ju,  July 

A  UK.  Feb 

Jun,  Dec 
Mar.  Sent 
Jan,  July 
Feb.  Aug 
Mar.  July 

iun.Dec 
un,  Dec 
lar.  Sept 
Feb,  Au< 
Jan,  July 
My.  Nov 
July 
Aue 
Jan.  July 


•B,    |ulv 


My.  i 
pi". 


i 


V 

n 

Api.  <  >c1 

Mar.Srjt 


ELECTRICAL  COMPANIES'  SHARE  LIST.— Continued. 


=    O'.YI- 
W    DEND 


5  8%    , 

5  7%  I 

St  3J% 

St  4i% 

1  8% 

5  7% 

5  4i% 

?-  5% 

St  6% 

St.  Wo 

ft-  4% 

St-  4i% 

St.  4% 

St.  4% 

^hs  "/» I 

10  11% 

i^  4%  I 

ft-  4%  I 

St  1%  I 

|t-  31% 

!*•  3i%: 

St  3*%' 

iti'!:/' 

St.  4% 

St.j  6% 

St.  4% 

St  '     -' 
St 


NAME. 


Pries. 

Tuet, 
March  28, 


I   '79 


I  14% 

6% 

1    5% 

100   5»;2 


1 
5 
5 
1 

St 


-  /o 

6% 

15% 

3/0 

6% 

4J% 


[00   6% 


St. 
5 
5 

St 
I 


15% 
2/6 
4i% 
6% 


St.    4% 
6% 

.,',  7% 

St.  I  A% 

\0    6% 
f   20% 

5|  2/3 

^^«  "*% 

0  10% 
'0    5% 

100  A^l 
12  2C% 

100    4% 


Electricity  Supply — cont. 

St.  James'  &  Pall  Mall  Ord 

Do.  do.  Pref 

Do,  do.  Debs 

Urban  Elec.  Supp  4i%  Db.  St     

Waste  Heat  &  Gas  Elec.  Gen.  Stations.. 
Westminster  E.S.  Corp.  Ord 

Do.    4i%  Cum.  Pref 

Electric  Railways  &  Tramways. 

Britisn  Elec.  Traction  5%  Debs 

IX).    6%  Cum.  Pref - . 

Central  London  Guar.  Assented  Ord.  . . 

Do.        do.        Assented  Def.  Ord.  .. 

Do.    4i%  Pref 

Do.    4%  Deb.  St 

City  &S.  London  Deb 

Do.     Pref.  1896    

London  Electric  Ry.  Ord 

Do.    4%Pref 

Do.     4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do.    3i%  Pref : 

Do.    31%  Convertible  Pref 

Do.    3t%  A  Debs 

Do.    31%  Debs 

Metropolitan  Dist  Ry.  Ord 

Do.    4%  Prior  Lien    

Do.     4t%  First  Pref 

Do.    6%  Perp.  Debs 

Do.    4%  Debs 

Do.    4%  Debs.  (1903-5) 

Do.    4%  Guar.  Stock 

Electric  Manufaituring,  &c. 

Babcock  &  Wilcox  Ord 

Do.    e%  Pref 

Brit.  Aluminium  Ord 

Do.     Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  In-ulated  &  Helsby  Ord 

Dc.    6%  Cum.  Pref 

British  L.M.Ericssion  Mfg.  Cm.6%  Pref. 

British  Thomson-Houston  Db 

Brit.  Westinghouse  Pref 

Do.    6%  Prior  Lien  Debs. 


Do.    4%  Mort  Deb.  St 
Callender'sCable,  &c.,Co.  Ord 

Do.     5%  Pref 

Do.      4i%  Debs 

Dick.  Kerr  &  Co.  6%  Pref 

Edison  &  Swan  U.Elec.Lt  A.  £3  pd. 

Do.     4%  Deb 

Elec.  Construction  Ord 

Do.     7%  Cum.  Pref 


1 

1 

St. 

"V) 

St 
St 


St. 
St 
St 


7*% 

6d. 

40/ 

4% 
4% 


30/0 
1*% 
4% 

!n     ^\ 

•0    10% 

5    5/0 

'Oj  4% 

I*-  7% 

St  )7/S 

St  4% 

St  4* 

!S  '\ 
10  22% 

25  13%° 
!   l°"« 
10    1% 

10    <>% 

Sti  4^^ 

••   ♦»% 

I    7}d. 

St'  •°"- 

St 

5    8% 

St     448, 

10    6% 
10    6% 

100  b% 

S    3/ 
St     S* 

10     ^z- 

St    41",, 


4J% 


General  Electric  Ord 

Do,    6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. . 

Do.      4i%  Cum.  Pref 

Do.      41%  Db 

India  Rubber,  G.  P.  Sue.,  Ord 

Do.  Prof 

Do.      4%  Debs 

Telegh.  Con.  &  Main.  Co 

Do.     4%  Debs 

Vickers  Ord 

Do.     5%  Pref 

Do.     1st  Debs 

Do.     41%2ndDebs 

Willans  &  Robinson  B.  Cum.  Pref 

Do.     1st  Mt.  Deb.  St 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.     Def.  Ord .      

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 

Eastern  Tel.  Co.  Ord 

Do.    3J%  Prer 

Do.    4%  Debs 

Ekstem  Extension  Tel.  Co..  4%  Deba.. . 

Do.    Ord 

Gt  Northern  TeL  Co.  with  Coup.  No.  9 

Indo-European    

Marconi's  Wireless  Tel.  Co 

Do.     7%  Pref 

West  Indij  &  Panama  Ord 

Do.     1st  Pref 

Western  Telogh.  Co 

Do.    4%  Deb.  St 

Western  Union  :■)  vr.  Bis 

Telephones. 

•  Monte  Vileo  Telephn.  Ord  

Otient.1l  Telephone  Ord 

Do.     Db.  St _ 

Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.    5%  Cum.  Pref. 

Do.    Deb.  Stk 

Financial  and  investment 

Clot>e  Tele^h.   &  Trust 

Do.    6%Pf 

Mackay  Companies' Common 

Do.     $100  Pref    

Submarine  Cable  Trust  Certs. 

Colonial  and  Foreign  Electric 

Adelaide  Elec  Supply  6%  Pref 

Do.     5%  Debs 

Bombay  E.  &  «tT6%Pref, 

r'       41%  Debs.    ..: 

'-  S.  Corp.  Ord   

,  Pref  


Ratb    I 

PER  CBKT, 
YlBLDBD. 


DlTIDBirO 
DUB. 


5» 
5ii 

74 

83 
lit 
51 
4 

601 
7111 
671 
67i 
991 
93i 
72 
621 1 
Ui 
642t 
85 
2311 
77* 
74i 
82  i 
83^ 
16i 
92 
701t 
1081 
711 
72 
fcSit 


HI 

90 

MO 
3X 

11 
5* 

it 
91 

102i 
6H 
11 '.5 
41 
98 

?i 

59 
2 

1 
72 
lOJ 

9tl 
141 

4i 

871 

91 

7A 
991t 
34t 
93 

It 

ii 
79 
991 
41 
501 

98 

211 

70 

7^ 
12 

7* 

5j 
126 
t3 
77 
77 
12tt 
34  i 
491 

21 

HI 

ly. 
75  i 

13 
77 
99i 

I* 

\l 

79 

83 
5H 
41J 

84i 

10* 
10 
dOl 
b9i 
124 

Supply,  & 

4i". 
•^51 
10  A 
871 

bit 


€    «.  d. 

6  17  8 

6  0  3 

4  14  8 

5  8  5 

7  2  3 

6  7  3 
5  12  6 


6  4 
8  8 
5  11 
5  18 
4  10 

4  5 

5  13  11 
8    0    0 

6  11 
6  3 
4  14 
4  5 
4  10 
4  13 
4  4 
4    4 


4  7  0 
6    7  8 

5  10  7 
5  12  1 
5  11  1 
5  17  3 


1  10 
9    4 


18  II 
7    8 


11  10 
17    2 


5  4 

8  0 
7  0 

5  11 

9  6 

6  2 
6  16 

4  14 

5  2 
10  13 

6  16 
4  0 

7  1 
4  6 

4  5 

5  10.  4 
5  I  3 
4  10  5 
9  15  2 
7  18    5 


0 
2 
3 
8 
8 
4 
9 
5 
9    8 
3  II 
3  11 
9    3 
8    6 
b  10    4 

4  14     I 

3  15  II 
8  18  10 
7  12  II 

5  7  8 
S    3  II 

4  10    3 


6    2 
6  17 

5  14 

6  1 
8  b 
b  13 
6  1 
5  9 
S 
5 
5 
5 
b 


6  12 
5  14 
5  1 
5  8 
b  17 
5  10 
5    6 


5  15 
b  0 
b    4 

5  14 

4  16 
C. 

6  15 

5  4 
5  16 
5    2  10 

7  5    5 
5  12     8 


Feb,  Aug 
Feb.  Aug 
Jan,  Dec 

Aol,  Oct 
Mar,  Aug 

Mar.  Sept 
Jan,  July 

Apl,  Oct 
Feb.  Aug 


Jan,  July 
Jan,  July 
May.  Nov 
Feb,  Aug 
Jan,  July 
Mar.  Sept, 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan.  July 
Jan.  July 
Feb,  Aug 
May,  Not 
Feb,  Aug 
Jan,  July 
Jan,  July 
Jan,  July 
Mar,  Sept 

Apl,  Oct 
Apl,  Oct 

Mar 
Jan,  July 
Ian,  July 
Aug,  Feb 
Jan.  July 
Mar,  Sep 
Feb.  Aug 

April 
Apl  Oct 
Jan,  July 
Jan.  July 
Feb,  Aug 
Jun.  Dec 

Sept 
Feb.  Aug 
Jun,  Dec 

May 
Jan,  July 
Jan,  July 

July 
Jun,  Dec 
Feb,  Aug 

Jun.   Dec 
Feb.  Aug 
Apl.  Oct 
Apl.  Oct 
Mar,  July 
Jan,  July 
May.  Aug 
May,  Aug 
Jun.  Dec 
Jan,  Dec 


Fb.My.Aug.N 
Fl),My,Aug.N 
Ja.Ap.Jly.O 
May,  Nov 


Ja.Ap.Jly.O 

Ja.My.Jly.O 

Ja,My,Jly.O 

May,  Nov 

Feb,  Aug 

Ja,  AD,Jly.O 

Ja,  My.  ;iy 

Mavi  Nov 


Aol,  Od 
Jan,  July 
Jan,  Juir 
Apl,  Oct 
Jan,  July 
Jan.  July 

Sp.DcMr.Jn 

Sp.DcM'   'n 

la,AplJ     ^ 
•ApjM'.O 


Mer.S^tt 
Jua.  D«c 

tan.  j'ulr 
rfay.NoT 
Mar.  Sept 


*  And  131%  bonus.       t  Ek  dividend  or  Intsmt 
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4-  4- 

^    The   Round   Table.     4^ 
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Event  of  the  WEEK.-«^Mr.  J.  P.  Kemp  drives  a  2-ton 
Edison  commercial  cliassis  to  Birmin<iliam,  140  miles,  in  10 
liouvs"  running  time.  (Route  via  Luton  and  Rugby,  to  get 
"  cliarged.") 


One  Horse  Power  (and  Quite  Plenty). 

[From  Glover  s  Calendar. 

sN  ♦  *  ♦ 

A  correspondent  has  called  our  attention  to  the  following 

advertisement  in  the  For  Sale  column  in  a  recent  issue  of  the 

"  Iron  and  Coal  Trades  Review  "  : — 

VERY   FINE   90B.H.P.   MOTOR,   A.C.   3-phase, 
500  volts,  590  revs.,  never  worked. 

The  italics  are  ours.     Evidently  the  motor  is  "  very  fine,"  but, 

judging  by  the  italicised  words,  it  must  have  been  cut  too  fine. 
,     *         *         *         * 

Our  old  friend  the  exploring  coil  is,  judging  by  the  illustra- 
tion, to  be  put  to  a  irovel  use.      It  ib  to  be  hoped  that  the 


ploughman  hears  the  telephone  click  before  the  ploughshare 

hits  the  nose  of  the  buried  shell ! 

^         ^         ^         ^ 

The  answer  to  the  correspondent  who  asks  if  the  individuals, 
societies  and  oiganisations  figuring  in  our  unofficial  Electro- 
Harmonic  programme  actually  appear  at  the  concerts  is  in  the 
negative.     (Unfortunately,  KVA.) 


THIRTY-SEVEN  YEARS  AGO. 
[From  The  Electrician'  (Second  Senes),  October  12,  1878.] 

At  the  half-yearly  meeting  of  the  Surrey  Consumers'  Ga.s  Company, 
held  on  the  4th  inst.  .  .  .  Mr.  Storr  said  he  did  not  believe" a 
word  in  the  electric  ligJit  ;  but  the  way  to  meet  it  was  to  cheapen  the 
price  of  gas,  and  thus  "  take  the  bull  by  the  hom.s."  If  they  did  this 
they  might,  he  said,  laugh  at  the  electric  light.  That  it  would  never 
come  into  our  hou.seholds  he  was  quite  certain,  for  one  could  not  cook 
by  it  or  light  up  rooms.  As  long  as  coal  could  F>e  got,  gas  could  be 
made  and  he  had  no  doubt  would  supersede  electric  light. 

Mechanical  Telephone. — An  improved  mechanical  telephone 
has  been  patented  by  Messrs.  Schuyler  S.  Parsons,  Francis  R.  Shaw 
and  George  X.  Daniels,  of  Chatham,  Centre,  Ohio.  This  invention 
consists  of  a  diaphragm  of  cloth  or  other  textile  fabric,  mounted  in 
an  open  wooden  case.  The  transmitting  wire  branches  out  in  a 
number  of  smaller  wires  joined  to  the  main  wire,  and  attached  to  the 
diaphragm.  The  main  wire  is  hung  to  insulators  made  of  sheepskin, 
placed  in  a  frame  with  a  central  opening,  the  frame  and  sheepskin 
being  slitted,  and  the  latter  re-inforced  at  the  slit. 


ELECTRO-HARMONIC  SOCIETY. 


1st  Concert,  30th  Season,  1915-1916. 


UnofTicial  Piojramme, 


Opening  Piece       ..."  Soldiers  of  the  King  " 

Electrical  Engineers  at  the  Front. 

Micrometer  Medley      "  Shell  Out  "  

Mr.   A.  H.  Seabrook. 
(Chorus  of  London  Munitions  Committee.) 

Institution  Solo  Pathetique  "  Sleep  On  " 

President  C.  P.  Sparks. 

"  C.T.S."  Melange     "  Brookings  Bust-ling  Belles  Bathing 

Backtyre  Blisters  " 
(The  Audience  may  assist.) 

Always  Merry  and  Bright  " 
Mr.  C.  H.  Wordingham. 

.       "  Kill  that  Fly  "  

Anti-Aircraft  Corps. 

Sintered  Duet     "  'E  can't  take  a  roise  out  of  'Oi  "... 

Pope  and  Osram. 
(Chorus  of  Expert  Witnesses.) 

Free  Trade  Choir      "  The  Yankee  Shuffle"    ... 

American  Importers. 

Non-Treating  Chorus  "  Drink  to  me  only  with  thine  eyes  " 
Electrical  S.\lesmen. 

Gaiter  Duet         "I  didn't  want  to  do  it  ' 

Any  Lady  Conductor. 
Any  Tramway  j\L\nager. 

GOD  SAVE  THE  KING. 


Dirge 


Shrapnel  Revue 


THE  «  POINT  FIVES." 


Mr.  J.  Horace  Bowden  (Poplar). 
Mr.  H.  F.  Street  (Southampton). 
Mr.  W.  H.  Cooke  (Luton). 
Mr.  T.  Roles  (Bradford). 
Mr.  A.  S.  Blackman  (Sunderland). 
Mr.  C.  S.  Davidson  (Barnes). 
Mr.  A.  H.  Seabrook  (St.  Maryle- 
bone;.  Ling). 

Mr.  O.  W.  Spencer  Ha- 'es  (Read- 
Mr.  J.  W.  Hame(York). 
Mr.  S.  T.  Allen  (Wolverhampton). 
Mr.  F.  W.  Purse  (Carlisle). 


Mr.  W.  G.  Pickvance  (Wrexham). 
Mr.  H.  Gray  (Accrington). 
Mr.  S.  E.  Fedden  (Sheffield). 
Mr.  J.  W.  Sparks  (W.Hartlepool). 
Mr.  J.  W.Beauchamp(We3t  Ham). 
Mr.  A.  H.  Shaw  (Dford). 
Mr.  C.  Furness  (Blackpool). 
Mr.  C.  M.  Shaw  (Worcester). 
Mr.  H.  A.  Nevill  (WakeBeld) 
Mr.  Frank  Ayton  (Ipswich). 
Mr.  C.  N.  Hefford  (Leeds). 
Mr.  S.  E.  Britton  (Chester). 


No.  ICG.  —  Foolproof 
Starter  for  large  mo- 
tors, a  succession  of 
circuit  breaker  type 
switches  that  can  only 
be  closed  in  the  correct 
order.  They  are  all 
magnetically  held  in  the 
running  position,  but  are 
released  by  overloads 
or   voltage   failure. 


mTM-i^-i'-  ' 


IGRAniC 


.O.o'.,V« 


DIRECT  CURRENT  STARTERS. 

IGRANIC    ELECTRIC    CO.,    LTD., 
147,    Queen    Victoria     St.,    London. 


--$>^^-^-^P 


y^^'t^-c 


No.  10A.  -Heavy  Duty 
Motor  Starting  Switch 
for  arduous  service. 
Large  renewable  con- 
tacts, ample  auxiliary 
carbon  contacts,  every 
part  more  robust,  both 
mechanically  and  elec- 
trically, than  ordinary 
service  requires.  No- 
volt  release  always, 
overload  release  when 
desired. 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


For    Diract   Current.  For   Three-phase   Current. 

for 

ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


•SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

HBADOrriCBl  CAXTON  HOUSE,    WESTMINSTER,  S.W, 
Telephone  I  Gbrkaro  860.  Tolsgramsi  "  Sibmbralos,  Vic,  Lokdoh.' 

5uppllet  Dept.  :    38  &  30.  UPPER  THAMES  STREET,  EX. 

Ttlephonti  Citt  5350.  TBlop-ams  :  "  Sikmotor,  Cbmt.,  Lohdoh." 

HOME  BRANCH  ADDRESSES; 


BiRuiMOHAM — Ontral  Ho.,  Nsn 
Bristol— 30,  Bridge  Street 
Cardift — 89,  St  Mary  Street 
Glasoow— 66,  Waterloo  Street. 


St 


Manchbstbr — 196,  Deansgate. 
Nbwcastlb — 64-68,  Collingwood 
Shbffibld — 22,  High  St      [Bldg*. 
SouTHAMTOH — 46,  High  Street. 


Branoho*  In    Principal    Town*   Abroad. 


"REVO"  ELECTRIC  FIRES. 

Y«'t   another  of  llio  alrciuly  fairly  larpo  iiumbor  of  oloffrio  fires 
liHM  now  JMfn  added  to  by  .1  range  of  tire.s  known  uiuler  the  above 


receive  the  spiral  element  and  retain  it  in  position  opposite  the 
notched  outer  edges  of  the  bar  into  which  the  element  is  also  dropped. 
A  rod  passes  into  the  ridge  or  thickened  portion  of  the  bar,  and  the 
ends  of  the  wire  are  secured  so  as  to  furnish  terminals  and  also  sup- 
ports in  the  frame  of  the  fire.  We  understand  that  a  spring  device 
is  fitted  which  takes  up  contraction  and  expansion  in  tlie  element. 
The  concave  shape  of  the  fire  bar  tends  to  act  as  a  reflector  for  the 
heat  given  off  by  the  element,  so  that  no  metal  reflector  is  needed. 


The  "Popul.\r"  Revo  Fire. 


])ractically  the  whole  length  of  the  heating  element  being  at  tlie  front 
of  the  supporting  firebar. 

'i'liis  fire  is  being  made  by  the  Cable  Accessories  Co..  Tiplon.  and 
from  a  newly-published  list  we  understand  that  tlie  elements  an^ 
guaranteed  three  years.  The  "  Revo ''  fires  are  also  offered  in  a  number 
of  designs,  which  range  from  the  inexpensive  to  the  medium  priced 
I  ires. 

It  cannot  be  .said  that  any  of  the  prices  are  on  the  high  side. 
As  is  usual,  various  classes  of  finish  are  offered,  though  it  is  now 
undenstood  that  the  customer  does  not  mind  paying  a  little  more  for 


C  Ors.gn 


Dkt.mi.ki)  \'ii.w  ok  "Kkvo"  Fihk  IVvn. 


enibelli.shments.  Tlie  standard  ratings  are  2  kw.,  2J  kw.  and  3  kw., 
with  two-heat  control.  The  "  Popular"  fire  measure^  l()j  in.  wide 
l>y  IS^  in.  high  l>y  ."ii  in.  d«»ep  and  weighs  1(5  lb. 


PORTABLE  D.C.  TESTING  SET. 


TiiK  ••  Ki.iTK  Rkvo"  Firk. 


The  Crompfon  lo.xting  set  dewribod  in  leaflet  Xo.  520  has  Ikvh 

designed  («>  make  wide  ranges  of  current  and  voltage  me.vsiirrments 

in  n  convenient  ,»nd  accurate  manner.     The  set  is  mount<'<l  in  a  light 

and  stmnn  o'lk  cas(\  which  |>ermits  convenient  and  rea<iy  handling. 

ti  .,!,.  iiinw.      Tlw.  .\^  •    11.  t  .         X  ,.  J<  '^"»>pri.'*t's  a  moving  coil  in.-^tniment  which  can  Ix"  u,'ie<l"  either  as  » 

,  I,  .       iv  .n    V  ,  ' .      "  'T'  "•■  "'"^^  '"'"*^''  *""""•  "•       voltmeter  in  conjunction  with  serie,.  msistance.s  eontaine<l  in  the 

T  c  l\^Z^VXu"':::^ni^  ; T' .  ""  T  •'"''^:''\^  '"'"'''"'        '-'—«.  or  «s  «»  anMK.n^n,eter  in  conjunction  with  a  set  of  shunts. 

CO  LI  r"    I    «  ri  "  ^     .h        "•;       ..  •  '7  "^  '*'?'"'  '^'"'"  =    :'  "*       -^  ^'^'"-^  ^«'»^''  *"  "-''  f"'-  ^""Pl<"g  the  instrument  as  an  a.u.H^n- 
coiu«>.   «„|.  «  n,lge  in  the  ccnttv.  thus  latter  In^.ng  gnK>ve<l  to      meter  or  a«  a  voltmeter.  a«  n..,ui,XHl      The  voltage  range  is  altotrd 
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Skdpic  &  ConQpal  WopRa  £- 

15.  Vidopia  e/Ineet,  jQondon.  oT  W. 


'4 


^>=?- 


t:a^ 


\ 


Iron    Choke    Coils    for    Indoor    and    Outdoor    Mounting. 


Electrical  Apparatus  up  to  80,000  Volts  &  4,000  Amps. 


Telephone:    5223    VICTORIA. 


Telegrams:    "  GABIONAGE  VIC  LONDON.' 


by  means  of  a  switch,  actuated  by  pulling  out  a  small  knob,  which 
is  so  arranged  that  on  closing  the  case  this  switch  is  automatically 
set  to  the  highest  range.  This  device  protects  the  instrument 
against  the  risk  of  applying  a  high  voltage  to  a  low  voltage  range. 

The  shunts  are  constructed  of  manganin,  and  the  makers  claim 
that  thermo-electric  troubles  arising  from  differences  in  temperature 


Crompton  Portable  Instrument,  Open. 


at  the  shunt  ends  are  practically  eliminated.  The  instrument  is 
magnetically  shielded,  and  is  adjusted  to  a  definite  resistance  and 
degree  of  sensibility,  and  without  its  shunts  or  resistances  forms  a 
milliamperemeter  reading  up  to  15  milliamperes,  and  a  millivolt- 
jneter  reading  up  to  75  millivolts.     Tlio  slmnts  are  also  adjusted  aa 


standard  resistances,  and  can  be  replaced,  or  shunts  of  other  capa- 
cities supplied,  without  the  necessity  of  returning  the  instrument 
to  the  makers'  works.  The  scale  of  the  indicator  is  marked  Olo 
and  is  divided  into  150  parts. 

The  shunts  are  marked  with  their  maximum  currents,  which 
respectively  produce  full  deflection  upon  the  instrument.  The  volt- 
meter range  switch  indicates  for  each  position  the  voltage  which 
produces  full  deflection,  and  the  actual  reading  in  amperes  or  volts 
is  obtained  by  multiplying  the  indicator  reading  by  a  sunple  factor. 
Any  slight  change  of  zero  which  may  take  place  can  be  corrected  by 
a  simple  adjustment  outside  the  case.  Additional  shunts  with  con- 
venient terminals  can  be  supplied,  and  they  cai.  be  fitted  m  portable 
oak  cases  to  match  the  set. 

The  electrical  data  below  make  it  possible  for  tests  to  be  taken  on 
high  and  low  resistances.  High  resistances  can  be  compared  \\^th 
the  known  resistance  of  any  of  the  volt  ranges  by  observmg  the 
reduction  of  deflection  when  they  are  put  hi  series  with  the  mstru- 
ment  used  as  a  voltmeter. 

Resistance  of  the  Resistance  of  the 

Svoltrange^        ..  200  ohms  300  ampere  shunt  00002.1    ohm 

oo               ^  2W)0      ..  !H)0               ..      ...  0000123      .. 

150         "             10000      „  !HH)               .,      ...  OWWS:m., 

300    ::     : 20.000  „    1.200      „  ...  ^^^^}^  - 

600      „         40,000    „        1,000  „    ...    000  :>_  „ 

2.000  0(XX»03/o   „ 

150  ampere  shunt        00005  ohm         2.250  000t)0333„ 

Low  resistances  can  be  compared  with  tlie  amiwrcmeter  shunts 
by  passing  a  curr'>nt  through  the  unluiown  resistance  and  a  shunt  in 
series,  and  comparing  the  drop  in  volts.  Prices  and  further  details 
can  be  obtained  from  the  leaflet  referred  to.  A  copy  wUl  be  sent  on 
application  to  Crompton  &  Co.,  Chelmsford. 
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Ferranti  Ltd 

Central  House,  Kingsvay,  London,  W.C. 

SWITCHGEAB.   TBANSFOBMEBS,  METEBS, 
ELECTBIG    HEATING    ft    COOKING    APPABATUS. 

WrU«  for  Rinrler  "  N." 


INSULATION 


^^Thej^only^SatisfactoryTsubstitute  for 

^■;;A:8'besto^;^irer  also  for  flexible 

v^leads.letcV  AMPLE  STOCKS. 


'I 


H.  HARTJEN  &  CO..  35  37.  NOBLE  STREET.  LONDON.  E.C. 


SINGLE-WAY  TUMBLER  SWITCHES  WITH  QUADRUPLE 

BREAK. 


Thp  standard  "  Pivot  "  fiinglc-way  tumbler  switch  made  In' 
Messrs.  A.  V.  Luiidlu-rg  &  Sons,  of  477-48!),  J.iver])ool-road,  lAmiUm, 
X.,  has  an  independent  quick-break  action,  and  the  advantages  of 
this  construction  will,  we  feel  sure,  be  obvious.  For  tumbler-switch 
circuits  where  there  is  liability  of  somewhat  excessive  spark-wear 
due  to  high  voltage  or  heavy  current  or  to  both,  or  to  the  inductance 
of  heating  apparatus,  small  iiiotors,  &c.,  the  new  Lundberg  '"  Quad- 
break  "  switch  illustrated  in  Figs.  1  and  2  is  likely  to  meet  a  distinct 


-^^ 


N 


^^^^ 


(   FlGS.[l   AND  2.— SlbFACe'aJJD  FlUShIPaTTERNS  of  QlADKlTLE 

Break  Switches. 

demand.  At  first  sight  this  switch  apjiears  to  be  identical  with  the 
singlo-tumbler  D.P.  switch  noticed  a  few  weeks  ago  in  our  columns, 
but  there  are  essential  differences  in  construction. 

The  ••  yua<ibreak  "  switch  -  a.s  its  name  implies— ha.s  four  breaks 
in  it«  circuit;  and  it  is  clearly  twice  as  effective  a.s  the  ordinarv 
double  break  switch.  Its  normal  limit  of  voltage  is  2.")().  Its 
ellcctivcness  hius.  we  luiderstand,  been  amplv  i)roved  bv  tests,  and 
it  will  ea-sily  deal  with  more  than  oO  j^ir  cent!  incre;use  over  its  rated 
current  ca|)ii(ity  if  fh(>  circuit  be  not  highly  inductive.  If  the 
•lounnal  current  be  reduced,  the  switch  may  be  used  on  circuits  at 
I)n)i)ortionaf<iIy  inen-iused  voltages  uj)  to  4(Hl! 

Kig.  I  shows  the  l()-am|KTi'  size  of  surface-pat  torn  "  Quadbreak  " 


switch,  there  being  also  a  5-ampere  size.  Fig.  2  shows  the  flush 
pattern,  which  is  made  for  5  amperes  only.  Both  figures  are  two- 
thirds  the  actual  size,  and  the  flush  or  small  base  pattern  is  for  use 
in  the  surface  or  flush  conduit  boxes  used  in  the  various  modem 
systems  of  wiring. 

Jt  need  hardly  be  said  that  tlie  construction  of  these  switches 
shows  that  careful  attention  to  details  which  we  have  always  empha- 
sised as  being  characteristic  of  Messrs.  Lundberg's  acces.sories.  The 
service  work  which  is  nowadays  put  on  tumbler  switches  is  often  verA* 
heavy,  and  the  switches  just  described  are,  we  gather,  especially 
adapted  to  cope  with  it.  They  should  consequently  meet  with 
general  approval  and  use. 


PARDONED  MURDERER  AND  ELECTRICAL  DEVELOP- 
MENT. 


The  following  interesting  article  has  been  sent  in  to  us  by  the 
Electric  Vehicle  Association  of  America  : — 

"  Last  week  was  one  of  many  bewildering  surprises  for  George 
Cram,  86  years  old^  who  has  recently  been  pardoned  by  Governor 
Whitman,  of  Xew  York,  and  released  from  Sing  Sing  prison  for  good 
conduct  after  21  years  of  imprisonment.     It  was  a  new  world  that 
Cram  found  when  he  landed  in  Xew  York  City.     Twenty-one  years 
had  wrought  a  considerable  change,  probably  the  greatest  one  being 
the  tremendous  advance  made  in  electricity,  and  its  many  appliances. 
The  Society  for  Electrical  Develojjment,  which  is  developing  many 
unique   plans   for   Electrical    Prosperity   Week,    Xovember   29    tz 
December  4,  thought  it  would  be  rather  interesting  to  reveal  to  this 
man  for  the  first  time  some  of  the  wonders  of  electricity.     With 
the  assistance  of  the  Electric  Vehicle  Association  of  America,  Cram 
was  taken  on  a  little  tour  of  inspection  accompanied  by  the  Goddess 
Electra  (otherwise  Miss  Doris  Easton),  who  carried  him  off  in  her 
electric  vehicle  to  the  Grand  Central  Terminal  where  she  showed  him 
the  wonders  of  the  electric  locomotive,  electric  trucks  and  the  hundreds 
of  electric  baggage  carriers  used  in  the  Terminal.     An  electrically- 
prepared  luncheon  at  the  McAlpin  Hotel  was  a  revelation  in  modern 
methods  of  cooking.     Of  all  the  interesting  devices  which  he  saw. 
Cram  seems  to  have  been  most  interested  in  the  electric  vehicle.     He 
was  evidently  mystilied  by  the  ease  with  which  it  glided  smoofhlx 
in  and  out  of  the  conjested  trattic  along  Fifth  Avenue.     He  marvelled 
at  its  instant  response  to  the  driver's  touch,  and  at  the  small  amomit 
of  effort  recjuircd  to  control  it.     As  the  old  man  remarked  "  the  world 
do  move,'  and  if  he  were  in  a  position  to  own  an  automobile,  it 
ccrtainlv  would  be  an  electric."' 


"  '""  " •""■  'O'Pl-'.v.HVH  of  (he  W  ...tern  Electric  To.,  Hawthorne  Works.  Chicago.     (Scr  p.  31.)  U 
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Elasta 

BrititI:.     Made     Wir« 

Lamps 


llliiiiliillilllllllillillilllillllliiiiil 


What  Lamps  are  You  Selling? 

HUNDREDS  OF  ENTERPRISING  CONTRACTORS  ARE 
MAKING  FINE  PROFITS  AND  BUILDING  A  GOOD 
BUSINESS    BY    CENTRING    ON 


BRITISH   MADE    WIRE    LAMPS. 


Isn^t  it  time  you  made  some  enquiries  ? 

mmmmmmmimi  THE  LAMP  WITH  A  LIVING  IN  IT  |»mimmmiim»» 


Advt.  of  Pope's  Electric  Lamp  Co.,  Ltd.    Also  makers  of  Carbon  and  Radiator  Lamps.     Hythe  Road,  Willesden,  N.W. 


GARRON  ELECTRIC 
FIRES  HAVE  CAUGHT 
THE  MARKET. 


Electrical  Contractors  and  En- 
gineers find  them  a  profitable 
line  to  handle  because  no  argu- 
ments are  needed  to  affect  a 
sale  —  the  public  are  so  familiar 
with  their  merits.  The  tasteful 
designs — the  ruddy  "  fire-Iilce  ** 
glow  —  the  reliable  elements — the 
skilful  construction  and  the  re- 
fined workmanship  and  finish  all 
go  to  account  for  the  popularity 
of  Carron  Electric  Fires. 

No.  226  Fire  is  strong,  portable,  and  well  designed 
and  fitted  with  the  latest  Carron  heating  elements  and 
switches.  A  guard  and  earthing  terminal  are  pro- 
vided. Size  1  5  V.<  23  r- Loading  3,000  or  3.  300  N^'atts. 
No.  228  Fire,  strongly  constructed  and  arranged  for 
three  heating  elements,  three  heat  control,  and  having 
a  trivet  or  fall-down  shelf  at  top- 
Made  of  fine  cast-iron  and  supplied  in  a  variety  of 
finishes.  Whether  in  armour  bright  or  electro-plate 
finishes,  such  as  brass,  copper,  or  Cymric  (a  new  Car- 
ron finish  resembling  armour  bright,  biit  rust  proof), 
this  fire  is  a  distinct  addition  to  the  furnishing  of  a 
room.  Size  1  3  J  <  27  ? ■"  — Loading  3,000  or  3,  300  Watts, 
Complete  with  Guard. 


B,y  Appointment. 


No.   226   FIRE  (Regd.   Design). 


ELECTRIC 
FIRES  = 


No.  228  FIRE  (Regd.  Design). 


Write  for  the  Company  s  Illustrated  Catalogue,  which  contains  full  particulars  and  will  be  sent  free  on  request. 


.       _         CARRON.      STIRLINGSHIRE,     and      Phoenix      Foundry.     Sheffield. 

Sho:.<rooi,n :    London  (City)- 15.  Upper  Thames  Street,  E.C.  :    (West  End)— 50.  Berners   Street.    Oxford   Street,    W. :    Liverpool-20-39.  Red- 
cross   Street-    Manchester— 24.  Brazennose    Street;    Glasgow-125.  Buchanan    Street:    Edinburgh     114.    George   Street  :    Bristol— 6.  Victoria 
Street'-    Newcastle-on-Tyne -I  3,  Prudhoe  Street:    Birmingham-21  8,  220.  222.  Corporation  Street  :   Dublin-44,  Orafton  Street. 
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Manufacturers  of 

PHOSPHOR  BRONZE, 

6UN  METAL,  MANGANESE  BRONZE, 

Brass  &  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 

CASTINGS. 

PHOSPHOR  TIN. 

PHOSPHOR  COPPER. 

CHARLES  CLIFFORD  &  SON,  Ltd. 

BIRM  INGHAM. 

LIGHTING  EFFICIENCY  IN  THE  OFFICE. 


One,  Two  &  Three  Phase 
MOTORS. 

LxVNGDON-DAVIES    MOTOR    CO. 

Head   Office:    110,     CANNON     STREET,     LONDON,     E.G. 
Works  :  Dermody  Road,  Le-wisham,  London,  S.E. 


Ah  a  result  of  extensive  investigations,  an  authoritative  medical 
association  lias  arrived  at  the  delinite  conclusion  that  electric  lighting 
on  the   ■■  indirect  "   })rinci])le  is  better  than  any  other  system  of 


any  important  loss  of  efficiency.  This  is  the  case  over  a  wide  range 
of  illumination,  whereas,  -with,  all  other  lighting  systems  fatigue  is 
more  or  less  rapid  at  all  intensities  of  lighting. 

Though  it  is  virtually  impossible  to  convey  photographically  an 
accurate  impression  of  the  full  merits  of  a  lighting  scheme,  the 
accompanying  illustrations  are  chosen  as  typical  of  the  results 
obtained  by  the  British  Thomson-Houston  Co.'s  "'  Eye-Rest  "  in- 
direct lighting  system  in  West  African  House,  Kingswaj'.  The 
\\  hole  of  the  building,  including  the  ground-floor  Recruiting  Office, 
is  lighted  throughout  on  the  indirect  principle  by  Mazda  lamps  in 
some  120  "  Eye-rest  "  fittings.  Part  of  the  ground  floor  Is  occupied 
in'  ]\lartin's  Bank,  and  here  the  illumination  ])ro\nded  is  obviously 
up  to  a  high  standard  of  quality  and  uniforuiit}'.  So  also  are  the 
requirements  of  efficient  Morking  and  efficient  supervision  met  by 
llie  lighting  provided  in  the  general  offices  of  Messrs.  ]!klillers  (Ltd.). 
In  the  bank  oxidised  silver  metal  fittings  are  used. 

The  wiring  in  West  African  House  was  already  installed  before  the 
details  of  the  illuminating  scheme  had  been  determined,  and  it  was 
unfortunately  arranged  that  all  the  lights  hi  each  room  were  turned 


lioAitn  Room. 


Secretary's'  Office. 


iirtilicial  htrlititin  and  aimosl  as  good  as  1  lie  l)cs1  daylight  ilhirnination  on  and  off  l)y  a  single  switch.     To  overcome  the  inflexibility  thus 

in  reM|H'ct  of  |H-rinilliiig  conliniious  working  with  minimum  loss  of  iiiiposeil   upon  the  lighting  system,  an  mteresting  hniovation   has 

pye-fflieiency.     (Jood   daylight    iliumiriation   and   intlinvt    artilicial  been   made  by  providing  a  three-way  pull  chain  switch   in  each 

lighting  alike  |M'rmit  the  eye  to  work  for  houi-s  at  a  stretch  without  lighting  bowl  where  required.     The  ])ull  chain,  which  constitutes  a 


ViKW  or  THK  (Jknkrau  Office  I.iohtiko. 
The  chiintH  8U.H|>»'ndc»l  fn»in  the  littingK  arc  u»o<i  to  actuate  the  three-way  switohcs. 
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Works : 


N.  WOOLWICH, 

LONDON,  E. 


HIGHEST    GRADE 


Om  Cable  Handbook  will 
be  gladly  sent  upon  request. 


BRITISH    CABLE 

for  every  class  of  installation  is  manufactured  by  the 
Western  Electric  Co.,  Ltd.,  at  their  works  at  North 
Woolwich.  Western  Electric  Telephone,  Telegraph 
and  Power  Cables  are  giving  highly  satisfactory 
service  in  all  parts  of  the  world. 

You  cannot  do  better  than  to  refer  all  your  cable 
schemes  to  our  staff  of  engineers  for  expert  advice 
in  the  matter  concerning  the  choice  of  the  most 
suitable  cable  for  your  particular  pirrpose. 

Wtsftrff'fUcTm  Cmpaft^LmiM 

BIRMINGHAM  GLASGOW  LEEDS  MANCHESTER 

JOHANNESBURG  SYDNEY  BUENOS    AIRES 


WE   CAN  DELIVER   FROM  STOCK. 


QUICK    BREAK    KNIFE    SWITCHES    (All  Sizes. 


TOTALLY     ENCLOSED     MOTOR     STARTERS 


1 

o 


^  H.P.  to  2.\  H.P.     120  Volts  to  500  Volts. 
11   H.P.  to  30  H.P.     250  Volts  and  500  Volts. 
25  H.P.     110  Volts. 


ALSO   VARIOUS   SIZES   OF 


Porcelain  Handle  Self-Aligning  Fuses, 
Oil  Break  Switches,  etc. 

. reyroLle 


&C0, 
LTD. 


HEBBURN-ON-TYNE. 
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A  Good  EARTH 


THE 


PARAGON 
EARTH     CONE 

is  replacing  the  old  time 
earth  plate,  because  it  is 
much  easier  and  cheaper  to 
instal.  It  makes  a  more  re- 
liable and  permanent  earth. 

The  cone  is  made  of  per- 
forated copper  and  filled 
with  small  charcoal.  It 
attracts  and  retains  mois- 
ture, and  consequently  pro- 
vides a  certain  earth. 

The  Cone  is  made  in  various 
sizes  for  Lighting,  Power, 
Tramways,  Telephones, 
Telegraphs,  Lightning  Con- 
ductors, &c. 

SOHOLEY  &  CO.,  Ltd., 

56,  Victoria  Street,  London,  S.W. 


J.  P.  DEVINE  CO.,  Buffalo. 


MANUFACTURERS    OF 


vacHiioiiDfiiiDi  apii  inipreBDati  Piapt. 

(PASSBURG  SYSTEM.) 

The  Devine  Co.  are  well  known  in   the    United    States 

and  Canada  as  the  leading  manufacturers  and  experts 

in  Vacuum   Drying  and   Impregnating    Plant    and    have 

over  1,500  such  plants  in  successful  operation. 


AIR  PUMPS,  COMPRESSORS, 
VULCANISERS, 
CONDENSING   PLANT. 


Solvent     Recovery     and     Derisinating 
Plant  a  Speciality. 


Sole  Representative  : 

JAMES   LIVINGSTON,  LTD., 

30,  QT.  ST,   HELENS,  LONDON,  E.G. 


Telegrams  and  Cables  .■ 
"Cinerary,  London." 


TtU/hont : 
London  Wall  3151. 


IK-rfccdy  imolitniMM-  iKldilion  to  the  litliii^;.  pciiiiDs  ficxihjc  iij;litiM<; 
from  cjich  Ik»\v|  or  |MTmit.s  all  the  lain|).s  tlierciii  to  be  exlinguislicd, 
aH  riiny  Iw  dcsin-il. 

In  tlir-  wcn'tarv's  oUicc  and  a^ont's  office  a  single  "  Eye- rest  " 
fitting  in  each  case  v.illi  .Ma/.da  lamps  and  X-ray  rcHectors  is  u.sed. 
in  liarin<irjy  with  the  furnishing  of  tiie  hoard  room  are  two  handsome 
"  Kye-rest  "  liltings.  Hoth  lighting  iniits  Iwing  always  re(|uire(l  when 
the  room  is  occupied  after  dark,  i  o  separate  j)ull  ciiain  control 
Hwit<-heH  an'  provided  in  thi.s  instance.  We  are  informed  that  all 
the  ilhiHf  rat  ions  are  reproduced  from  untouched  photographs  taken 
iiy  the  unaided  light  of  the  lamps  installed  I  hey  gi\e  a  good,  though 
not  entirely  a<le<|uate. reprewntation  of  the  admirable  diffusion  and 
fpialily  of  ligliting  oldained  all  over  the  working  plane. 


A  NEW  INSULATOR  CLIP. 


The  "Stirni])"  clip  illustrated  herewith  ]>n)vides  a  simjile  and 
efficient  ni(>atiM  of  attaching  overhead  conductors  to  insulators. 

The  clip  is  ra|>idly  (ixcd  without  the  neee.ssity  for  siK'cially  skilled 
lfilN)ur:  in  fact,  it  re(|uin's  no  special  tools,  hut  men-ly  aHcrew-driv<'ror 
|Hicket  wn'uch.     It  may.  Ihen-fon*.  he  n-a<lily  dctachi*i!  and  u>ed  again. 

In  clips  of  this  natun*  it  is  nei-essary  tlwit  the  means  of  attachment 
Ik'  of  th«'  sjime  metal  as  the  coiuhn  tor.  in  onler  to  oliviate  «-lec- 
tnilytie  or  corrosive  action.  l'|»  to  the  time  of  thi-  introduction  of 
the  "  Stirrup  ""  ciip.  damps  wen-  usually  made  of  «'asl  metal.  This 
method  h.iH  two  oliviouM  ohjections:  The  large  amount  of  metal 
makeM  the  etmt  cxeemivc  ;  rigid  ciVHtings  pn'vent  the  paHsing-on  of 
vibrations  in  the  line  »et  up  by  wiiul.  and  so  induce  crvstallisjition 
of  the  cinductor  at  the  point  of  lixing.  In  the  clip  nhown.  however, 
adetpuito  ntn»ngtb  is  obtaineil  by  u.sing  strip  inotAl  having  »  con 
'  '  tcnxile  stHMigth  than  ca>»l  metal.  In  eonse^piencc 
'piin'd.  thus  the  CDst  is  brought  within  eonunercial 
lunn«.  and  the  clip  has  a  diyrnr  of  flexibility  KuUieient  to  obviate 
rrystnllisation  of  tb.  for.      We  uiulerstand  that  this  is  |,t,.\  e.I 

by  the  n<sults  of  in  of  ,Iips  which  have  Imimi  long  in  use  in 

exix.s.-d  |H>Hitions,  es|)ecinlly  where  the  atmospheric  conditions  are 
ileli'tcrious      \\'       '  •'         'it  in  no  cane  has  corrosion  of  the  clip 

ir  'xH^n  discovereil. 


or  w  stalltHjtii. 


i^  The  clips  are  used  in  this  country  on  the  transmi.ssion  lines  of  the 
Scottish  Central  Electric  Power  Co.,  Edminidson's  Electricity  C'orpn. 
(Ltd.),  the  Lancashire  Electric  Power  Co.,  the  Lancashire  &  York- 
shire Railway  Co.,  and  also  on  many  transmission  lines  abroad. 

They  are  made  by  Buliers  Limited.  Tij)ton.  Staffs,  who  inform  us 
that  their  pressing  tools  have  been  improved  and  standanlised,  and 


Thk  "  Stihim 


Insilator  Ci.ir. 


tliat  '"Stirrup"  clips  can.  therefore,  be  made  to  suit  .•vll  insulators 
and  all  .sizes  of  conductoi-s  without  additional  tools.  The  latter  fact 
enables  the  citmpany  to  give  quick  deliveries.  A  i)ainphlet,  giving 
|>rices  and  particulars,  can  be  obtained  from  the  company  on  reipicst. 


EXTRA  COPIES  OF 


ELECTRIC  VEHICLE  PROGRESS  SUPPLEMENT 

Can  be  jupplled  to  Central  SUtion  Engineers  for  dUtri- 
bution.     Annual  Subscription  Rates  on  application  to 

••THE  ELECTRICIAN"  PRINTING  i  PUBLISHING  COMPANY. 
1,  2  k  3.  Salisbury  Court,  Flbkt  Strkft.  London,  E  C 


'  .mt»a  a      lutiuhtl  by  GEORGE  TUCKER,  at  tb«  EiltorUl.  F 

lo;. 


^'ices.  1.  2  and  3.  Salisbury  Court,  Flbbt  Str»bt,  In  the  City  of 
S,  1915. 
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t    The   Round   Table.     4- 

^  By    "KVA."  ^ 


Event  of  the  Week. — The  disappearance  of  the 
"  What'llers  "  and  the  "  Mine-sers." 

♦  ^  ^  sH 

The  lamp  shown  in  tlie  illustration  has  its  pip  firmly  em- 
bedded in  the  top  of  an  oak  table.  Around  it  are  lying  the 
pieces  of  the  shattered  opal  shade,  which  formerly  distributed 
the   light  of   the  lamp  over  the  "  working  plane."     Only  the 


shade  and  the  "  working  plane  "    seem  to  have  suffered,  for 

when  the  lamp  was  put  on  circuit  it  lighted  up.     It  was,  and 

still  is,  an'Osram. 

^         ^         ^         ^ 


Old  Lady  :  "  Comk  Along,  Fido,  you'll  be  Getting  in  those 
Gentlemen's  Way."  [From  Glover's  Calendar. 

We  hear  from  one  of  our  advertisers  in  the  metal  trade  that 
the  labour  scarcity  has  compelled  him  to  employ  boys.  He 
says  that  four  boys  are  equal  to  one  man,  and  he  is  prepared  to 
effect  an  exchange  on  this  basis. 


Ferranti  Ltd 

Central  House,  Kingswa/,  London,  W.C. 

SWITCHGEAR,  TBANSFOBMEBS,  METERS, 
ELECTRIC    HEATINQ   ft    COOKINQ    APPARATUS. 

WrUe  /or  Jtinder  «'  If." 


There  is  a  boom  in  electric  fires  just  now.  The  number  of 
makers  is  being  rajjidly  increased.  Very  soon  the  gas  fire 
mak(!rs  will  get  restless  and  will  start  competing  by  building 
their  own  fires,  electric  ones,  of  coui-.se.  Mr.  Goodenough  will 
see  to  that ! 

In  the  front  showroom  window  of  a  firm  of  gas-cooker  manu- 
facturers in  London  is  a  specimen  cooker  with  the  oven  door 
open  ;  on  the  hook  inside  is  a  sirloin  of  beef,  "  done  to  a  turn." 
On  closer  examination,  coupled  with  the  fact  that  the  joint  is 
always  there,  it  proves  to  be  a  wooden  dummy.  Small  wonder 
at  the  poster  in  the  window,  immediately  in  front  of  this 
display,  "  Take  up  the  Sword  of  Justice." 

♦         Hi         *         * 

At  the  First  Electro-Harmonic  Concert,  on  Fridav  last  {see 
p.  16),  Mr.  W.  J.  Tennant,  who  was  in  the  chair,  said,  amongst 
other  things,  that  the  programmes  had  been  shortened  owing 
to  the  difficulties  of  getting  home  in  these  times.  The  remark 
was  received  with  a  titter  by  the  old  and  regular  members  who 
fa'led  to  distinguish  between  the  difficulties  of  getting  home  in 
former  times  and  "  in  these  times." 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  October  19,  1878.] 

Shoreditch. — Shoreditch  being  sweetness  and  light,  the  Vestry 
are  going  to  illuminate  the  ratepayers  -with  electricity,  and  say,  as 
Macbeth  did,  "  Out,  brief  gas  !  "  St.  Leonards,  Shoreditch,  means  to 
cry,  "  After  me,  whoever  likes  can  be  first." — Metropolitan. 

America  v.  England. — One  of  the  great  characteristics  of  the 
Americans  is  the  eagerness  they  show  to  adopt  the  hundreds  of  minor 
inventions  calculated  to  save  daily  labour,  and  add  to  the  comfort 
of  the  house.  In  visiting  the  Paris  Exhibition  we  were  amazed  to 
see  the  numberless  ingenious  devices  for  household  purposes.  It 
seems,  again,  that  they  employ  electricity  in  a  hundred  different 
ways  unknown  here.  The  matron  has  a  motor  to  run  her  sewing 
machine,  the  grocer  to  turn  his  coffee  mill,  the  dentist  to  aid  in  his 
work,  and  so  on.  We  are  informed  that  an  attempt  is  being  made  to 
introduce  one  of  these  simple  and  mexpensive  motors  into  England, 
and  trust  the  event  may  be  successful. 

Football  by  Electric  Light. — The  intense  interest  aroused  by 
the  application  of  the  electric  light  to  novel  uses  was  strikingly 
apparent  on  Monday  night  in  Sheffield,  when  nearly  30,000  people 
gathered  at  Bramwell-lane  Grounds  to  witness  a  football  match 
played  under  that  light.  The  match,  which  was  played  by  two 
teams  belongmg  to  the  Sheffield  Football  Association,  commenced 
at  7:30.  The  electric  light  was  thrown  from  four  lamps  30  ft.  from 
the  ground,  and  the  rays,  which  were  of  great  brilliancy,  lighted 
nearly  the  whole  of  the  ground,  the  players  being  seen  almost  as 
clearly  as  at  noonday.  The  brilliancy  of  the  light,  however,  dazzled 
the  players,  and  sometimes  caused  strange  blunders.  The  illuminat- 
ing power  was  equal  to  8,000  standard  candles. 


THE  "  POINT  FIVES." 


Mr.  J.  Horace  Bowden  (Poplar). 
Mr.  H.  F.  Street  (Southampton). 
Mr.  W.  H.  Cooke  (Luton). 
Mr.  T.  Roles  (Bradford). 
Mr.  A.  S.  Blackman  (Sunderland). 
Mr.  C.  S.  Davidson  (Barnes). 
Mr.  A.  H.  Seabrook  (St.  Maryle- 
bone).  [ing). 

Mr.  G.  W.  Spencer  Hawes  (Read- 
Mr.  J.  W.  Ham9(York). 
Mr.  S.  T.  Allen  (Wolverhampton). 
Mr.  F.  W.  Purse  (Cariisle). 


Mr.  W.  G.  Plokvance  (Wrexham). 
Mr.  H.  Gray  (Accrington). 
Mr.  S.  E.  Fedden  (Sheffield). 
Mr.  J.  W.  Sparks  (W.Hartlepool). 
Mr.J.W.Beauchamp(West  Ham). 
Mr.  A.  H.  Shaw  (Ilford). 
Mr.  C.  Furness  (Blackpool). 
Mr.  C.  M.  Shaw  (Worcester). 
Mr.  H.  A.  Nevill  (Wakefield) 
Mr.  Frank  Ayton  (Ipswich). 
Mr.  C.  N.  Hefford  (Leeds). 
Mr.  S.  E.  Britton  (Chester). 


All   enquiries   concerning 

PLATINUM 

should   be  sent  to 

J.   BLUNDELL   &   SONS, 

GOLD,  SILVER  i  PLATINUM  REFINERS.  199,  WARDOUR  STREET.  W 

"  Ck>lsilplat,  Ox.,  London."                4746  Gerrard. 

SUPPLEMENT  to  "The  Electrician,"  October  15,  1915. 
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SIEMENS 


ELECTRIC     MOTORS 


Part  of  small  Motor  Shop, 
Stafford  Works. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

HbadOfficbi  CAXTON  HOUSE,  WESTMINSTER.  S.W. 
Telephonoi  Gbrrard  860.  TBlsgramsi  "  Sibwbralos,  Vic,  Lokdow." 

Suppllei  Dept.  :    38  &.  39.  UPPER  THAMES  STREET,  E.G. 

Tdiphonii  Citt5350.  Tslogramj  :  "  Sibuotor,  Cbnt.,  Lokdom." 

HOME  BRANCH  ADDRESSES: 
BiRuiNOHAii — Ontral  Ho.,  N«w  St 
Bristol— 30,  Bridge  Street 


Cardiff— 89,  St  Mary  Street 
Cijksoow — 66,  Waterloo  Street 


Manchbstbr — 196,  Deanscata. 
Nbwcastlb — 64-68,  Coliingwood 
Shbffibld— 22,  High  St      [Bldgi, 
SouTHAMPTOM — 46,  High  Street. 


Bpanohos  In   Principal   Town*  Abroad. 


A.C.  AND  D.C.  OVERLOAD  RELAYS. 

Wo  gather  from  pri  «•  list  No.  4,401 — B  tliat  the  Briti.sh  Tlionison- 
HoiiHton  Co.'b  overload  relays  nrp  of  simple  design,  eompaet,  sensi- 
tive, and  require  Imt  little  power  for  o|)eration.  They  are  self- 
eontaiiifd    and    arranged    for    niouiitintj    directly    on    switehboard 


B.T.  II.  l;i:t.\v  <  i.oKKK. 

]v;.nels  from  ]\  in.  to  2  in.  thi.k.  The  eovors  nro  n\m  iirrnnged  .^o 
that  ••a.HV  aere.«w  can  Im-  olit^tinefl  t«»  all  parts  of  the  n'lay.  All  the 
part**  t\w  of  neat  npiieanvnee  and  are  of  suhslantial  consinietion. 

Ihe  (yp<'  S,  fopM)  H.  nl.iy  ojxTafe.s  on  exeejw  eumMit  and  may  Im- 
en.plnyed  for  overlo,id  or  leaka«.>  pmt«Mtion.  The  eoils  an-'fnr- 
niHliod  with  externa!  terminals  for  Im.k  eonnistion.  aixi  the  eon- 
tarts  f..r  conln.llinn  Inj.  coil  ciruit.M  together  with  their  terminals 
an<  totally  en.  Ios«hI.  tUus  avoidi.,g  the  dang.«r  of  the  trip  eoil  King 


excited  by  accidental  short  circuit  of  the  relay  terminals.  The  con- 
tacts are  of  a  somewhat  novel  tyi^e.  giving  positive  action  free  from 
chatter  and  independent  of  the  force  exerted  on  the  plungers.  Thej- 
are  self  cleaning  and  will  handle  hea^y  currents  without  burning. 

The  relay  has  an  iron  casing,  the  body  of  which  is  designed  to  form 
the  magnetic  circuit  for  the  .solenoids  and  the  support  for  the  base 
carPi'ing  the  contacts  and  time  limit  fu.ses.  Adust-proof  metal  cover 
is  hinged  to  this  casing  and  is  fitted  with  a  glazed  opening.  Two  sets 
of  fixed  .spring-contacts  are  mounted  on  an  enamelled  slate  base,  on 
which  is  also  mounted  a  spring-actuated  drum  carrying  the  moving 
contact.  The  drum  is  held  in  the  "off  "  position  by  a  catch  which 
is  released  by  the  plungers  when  the}'  are  pulled  up  in  the  solenoids 
on  a  predetermined  current  being  exceeded.  When  the  catch  is 
released  the  drum  is  turned  into  the  ""  on  ""  position  by  the  ]K)sitive 
action  of  the  spring. 

The  two  sets  of  fixed  contacts  are  arranged  so  as  to  be  bridged  l)y 
the  moving  contact  in  the  '"  on  "  and  "  off  ""  po.sition.s,  and  the  relay 
may  thus  be  used  for  breaking  circuit,  making  circuit,  or  for  both 
purpo.ses.  An  additional  contact  can  also  be  provided,  so  that  two 
indei)endent  circufts  may  be  clo.sed.  The  latter  design  has  five  fixed 
contacts,  and  the  former  four  fixed  contacts.  The  position  of  the 
moving  contact  gives  a  clear  indication  when  the  relay  has  oj^erated. 
thus  showing  what  has  been  the  cause  of  tripping  the  oil  switch.  The 
moving  contact  is  reset  by  hand  by  means  of  a  knob  on  the  outside 
of  the  case.  The  current  settings  can  be  adjusted  by  means  of  milled 
nuts  at  the  bottoms  of  the  tubes  carrying  the  plungers.  The  tubes 
are  clearly  graduated  and  the  adjustment  is  self-locking.  All  expo.sed 
current-carrying  parts  are  finished  in  polished  copjxjr  and  hot  lac- 
quered. The  frames  and  covers  are  finished  dull  black  with  polished 
copper  facings,  givmg  the  relay  a  neat  and  attractive  apjiearance. 

The  windings  are  designed  for  connecting  in  the  .secondary  circuits 
of  instrument  transformers  on  alternating-current  circuits.  The 
standard  relay  for  overload  protection  is  fitted  with  coils  wound  to 
carry  o  amperes  continuously  and  to  operate  over  a  range  of  4  to  1.) 
amperes.  The  standard  coils  for  leakage  trip  are  wound  to  carry 
1  amj>ere  continuously  and  calibrated  to  oi>erate  over  a  range  of 
(>•")  to  .'}  amperes.  Other  windings  can  be  fumi.shed  if  required. 
S])ecial  care  has  been  taken  in  the  design  of  the.se  relays  .so  as  to 
minimise  the  volt-am])ere  load  impo.sed  on  the  current  tran.sformers. 
Ihus  ])ermitting  the  use  of  relays  and  instruments  on  the  sjime 
current  transformers.  The  maximum  volt-amjx^res  taken  by  the 
standard  over-load  coil  is  10  volt-amjx^res  at  r>-amix»re  load.  The 
standard  coil  for  leakage  trip  takes  1.3  volt-amjx^res  at  l-amix>re  load. 

The  action  of  the  relays  is  delayed  by  the  provision  of  time  limit 
fuses  coimected  in  shunt  to  the  tri])  coils.  These  fu.ses  give  an  in- 
verse time  characteristic  adapted  to  a  wide  range  of  .service  condi- 
tions. The  current  and  time  settings  are  adjusted  by  the  selection 
of  suitable  fuses.     The  settings  obtainable  are  clearly  shown  by  the 


» 


15.T.H.   Hki.ay  opks. 

eurve.'J  jMiblished  in  the  price  list.  For  example,  if  a  r>-ami»ere  fii"'' 
be  ns<d  «»n  a  circuit  such  that  4  ami>eres  corn^sjxmds  to  the  full  load 
curivnt.  the  curves  show  that  the  oil  .switch  will  l>e  tripjw^l  i"  'J 
Mvonds  on  twiet  full-load  curnMit — i.e..  8  amixre-s.  With  a  eurrrnt 
(Mjuid  to  four  tinu>s  fnll-In.id.  the  relay  will  ojx-rate  in  I J  s<»«-on«l«. 
whilst  on  10  tiine.s  full-load  the  action  will  Iw  pra.tically  inst.in- 
tant^ms.  The  jiriet»  li.Kt  inque.stion  can  lieohtaintHl  fmm  the  B.T.H  . 
Rugby. 
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OSRAM-ROBERTSON  RED  CROSS  VAN. 


The  illustration  herewith  shows'the  ambulance  van  presented  to 
the  St.  John's  Ambulance  Association  by  the  Osram-Robertson 
Lamp  Works  (Ltd.)     This  van  is  designed  to  carry  eight  patients, 


OSRAM-ROBERTSON  ReD  CeOSS  VaN.      . 

the  driver  and  an  attendant,  and  the  design  of  every  detail  of  the 
equipment  conforms  to  the  latest  and  best  practice.  The  van  was 
photographed  outside  the  Osram-Robertson  Lamp  Works  at  Ham- 
mersmith, but  it  is  now  doing  valuable  work  on  active  service. 


THE  "  SAFUSE  "  SYSTEM. 


A  system  of  safety  luses  was  brought  out  some  time  ago  to  comply 
wi'h  the  Home  Office  rules  for  the  use  of  electricity  in  non-textile 
factori  s  for  E.M.F.'s  up  to  500  volts  by  Donovan  &  Co.  With  this 
system  all  live  jiarts  are  protected  when  the  fuse  bridge  is  in  position, 
and  equally  so  if  all  the  fuse  bridges  are  removed.  •  Engineers  in 
charge  of  power  plan  s  realise  that  the  most  likely  time  for  an  acci- 
dent to  happen  at  a  fuseboard  is  when  a  fuse  must  be  replaced,  and 
therefore  it  is  important  that  live  parts  should  be  protected  when  the 
bridge  is  out  more  than  at  any  other  time,    j  •      [I 


Safuse  Board,  showing  Detail  of  End  Cable  Connections. 

The  blades  attached  to  the  "  Safuse  "  bridge  ]iass  through  narrow 
slots  into  the  base,  so  that  it  is  impossible  for  the  hand  or  linger  to 
touch  any  live  part.  In  all  sizes  the  fuse  wire  passes  through  a  stout 
asbestos  tube,  and  this  tube  can  be  easily  and'iiuickly  replaced  should 
it  be  burnt  owing  to  repeated  blowing  of  the  fuse.  The  makers  draw 
attenti:  n  to  the  ease  with  which  fuse  wire 'can  be  renewed.  Instead 
of  the  operator  having  to  lift  up  a  number  of  washers  to  pass  the  wire 


RADIATORS. 


Designed  to  suit  all  positions 
and  all  purses. 

The  cheapest  types  are  robust 
in  construction  and  dignified  in 
design. 

The  more  expensive  types  are 
both  in  design  and  workmanship 
examples  of  what  such  articles 
should  be. 

The  interior  wiring  is  a  contrast 
to  the  usual  radiator. 

It  is  a  sound  engineering  job. 

Most  important  of 
all— in  every  case 
the     prices    are 

RIGHT. 

Catalogue  sent  on  request. 


GARRISON  LANE, 
BIRMINGHAM. 


London— 

113-1 17,Charing  Cross  Rd.,W.C. 
Manchester — 

16,  Corporation  Street. 
Glasgow — 

72a,  Waterloo  Street. 
Bristol — 
11,  Denmark  Street. 
Newcastle — 

61-65,  High  Bridge. 


6,  White  Horse  Street 
Liverpool — 

96,  Whitechapel. 
Swansea — 

14,  Heathfield  Street 
Cardiff — 

4,  Westgate  Street. 
Aberobbn — 

1,  Crlmon  Place. 
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jo  H  MSj 

S  Keep  one  of  our  Departments  always  5 
S  busy.  We  manufacture  them  in  the  S 
S  form  of  5 

I  RHEOSTATS  | 

5  of  all  types,  values  and  carrying  capaci-  -; 

=  ties,  from  the  SMALLEST  SLIDER  to  = 

5  the   LARGEST    LOAD  or  CALIBRA-  S 

S  TION  Set.  £ 

I  BRITISH  MADE  ONLY  I 


5     ISENTHAL    &    CO.     5 


DEPARTMENT     4) 


=   Denzil  Works,  Neasden,  LONDON,  N.W.  = 

■i      Contractom  to  the  Admiralty,  War  Office,  India  Office,      ■■ 
^  Colonial  Office,  Postmaster  General,  etc.  g 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


rf)iin(I  thr  Horcws.  in  the  "  S.ifnsc  "  tlio  wires  are  gently  pulled  round 
and,  owing  to  the  Itcvcl  on  the  washers,  the  wire  almost  linds  its  own 
way  round,  and  all  that  is  needed  is  to  tighten  the  screw. 

The  c-onfa<t  surface  an-a  between  the  bridge  linger  and  the  haso 
(•lip  is  large,  the  current  density  varying  lt<tu<<ii  2")  atui  ."»0  amperes 


J*.\rR  \ir.w  or  .S\h,sf.  Huakd. 

Jicr  iM]unrp  inch,  and  spceinj  Mppss  is  laid  on  the  methinl  of  ensuring 
n  Rn«>il  e<tnnwlion  Utwwn  the  Uw  clip  and  the  terminal  lilink.  The 
ehp  i<<  |x>'-    '        '  ■      ,,,«wed  up  tightly  Iw-fon-  ii  j^  pl;i,-rd 

'"  ""' ''''  -avy  pn<sMm>  In-twiTn  the  two.  and 

«  w^i»an«le  nut  is  yuKii  for  holding  the  i»air  to  the  base,  this  nut  only 
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exerting  sufficient  pressure  to  hold  the  fitting  in  position.  The 
larger  sizes  are  fitted  with  cable  .sockets  which  can  be  tightened  up 
in  a  few  seconds,  as  they  are  fitted  into  standard  reamered  holes. 

The  fuse  units  are  made  up  in  tliree  types:  '■2xBB'  for  use  on 
switchboards  where  the  pins  are  required  to  go  through  the  board 
for  connection  at  the  back  ;  tj-jje  '"  BBC  "  for  use  in  fuseboards  for 
connection  at  one  end  to  a  'bus-bar,  and  the  other  end  to  a  circuit 
cable  ;  t3'pe  "  2xC  "  for  positions  where  a  circuit  cable  is  run  into 
each  end.  The  main  lugs  and  'bus-bars  are  covered  with  a  shield, 
because  it  is  necessary  that  provision  should  be  made  to  take  off  the 


S.P.  Safise  in  Ikox  Box. 

main  lugs  from  the  front  for  testing  purposes,  without  disturbing  the 
interior  of  the  fuseboards.  This  cannot  be  done  in  power  boards  if 
the  main  lug  is  at  the  back  of  the  fuses.  It  should  \ie  noted  that 
there  is  a  large  amount  of  space  at  the  back  of  the  boards,  allowing 
clearance  for  circuitwires  to  pass  behind.  This  is  especiaU\  notice- 
able in  the  illustration  showing  a  6-way  100  amjjere  D.P.  board, 
where  not  only  is  ample  room  provided,  but  owing  to  the  fact  that 
large  cable  is  used  the  lower  pole  is  made  to  project  further  from  the 
wall  tlian  the  upper  pole,  thus  allowing  the  wires  to  pass  straight 
from  the  conduit  to  the  fuse  ways  without  a  bend.     To  any  engineer 


J)ktail  ok  Sakisk. 

who  is  n>s|M)nsible  for  the  continuous  running  of  plant,  these  fuses 
should  give  a  feeling  of  security  :  and  they  should  app«\il  to  the 
liuyer  who  is  more  anxious  to  install  a  fuse  which  shall  Ix-  sjife  and 
n'liable  than  to  sue  a  small  sum  which  after  all  can  only  l>e  a  small 
|x<n'entage  (»f  the  total  oo.st  of  an  installation.  *•  Safusos"  an-  ">«<'<' 
in  (he  following  sizes:   - 

Maxin)um  current   ITj         .'10         60       IW       2<N» 

volts     2.J0       .^M)       .VK)       r>(X»       .VK) 

.\   iic.it    bulletin  describing  the.«e  fuses  has  Ixvn   i."*«ue«l   by  the 
makei>,  Donovan  &  (.o.,  (.'ornwallstrect,  Birmingham. 


f 
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Good 

ig  was  never 
more  important  than  in 
^e  stirring  "  24-working 
hours-a-day  "  times.     All  over  the 
country  huge  factories  are  engaged,  without 
ceasing,  on  war  work — there  is  no  night  for 
them — thanks  to  artificial  light.     I'm  Mazda,  and 
I  am  turning  night  into  day  in  hundreds  of  factories 
— shedding  my  light  that  many  thousands  of  workers 
may  perform  their  urgent  work  expeditiously  and  well. 
The  vibration  of  the  heavy  machinery  perturbs  me  not 
— the  drawn  wire  filament  which  I  possess,  and  which 
I  invented,  makes  me  strong.       My  wonderful  economy 

and    outstanding    brilliancy 
are  still  unsurpassed.  Because 
of  these  qualities  use  me  where- 
ever    and    whenever    important 
work  has  to  be  done.     I'm  Mazda. 


> 


rs 


V 


\^ 


'^^ 


//-i^. 


■A  /.^:. 


The  British 
Thomson- Houston  Co.,  Ltd. 

Mazda  House, 
77,  Upper  Thames  Street, 
London,  E.G. 
Branches  in  all  large  towns. 


y*^ 


JVN 


DRAWN 
WIRE 

ELECTRIC 
LAMPS 

BRITISH     MADE 


RUGBY, 


IN 
ENGLAND. 


iiMUiimTi 


.UlllUlttill'^tlli'lllt  < 


ilM 


■M^^^^iS^ii^m^ 


^i^z^ 


/   /   . 
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BELLING 


FIRES 
BOILERS 
GRILLERS 
COOKERS 


Over  300   Corporation    and    Electric    Supply    Authorities  have 
bought    our   Koods    for    the    last    3    years. 

We     endeavour    to    turn    out     strong     practical     articles    for 

everyday    use. 

May    we   send    you    our   Cataloi^ues  ? 


BELLING  &  CO.,  ^ 


erby  Road,  Edmonton, 
LONDON,    N. 


"EDISWAN"  FITTINGS  CATALOGUE. 

The  inKtuIliition  and  contracting  section  of  the  industry  will,  we 
feel  Kiire.  ■wclconie  tlic  new  bound  copy  of  the  Kdison  &  Swan  ("o.'s 
artistic  fittings  catalogue.  This  conipri.scs  catalogue  section  VI.  of 
the  coni|)any"s  main  list.  It  is  a  jmblication  of  nearly  2(K)  i)age.s, 
jirinted  on  art  paper,  and  confaiiiing  illustrations  and  jtrices  of  a 
wide  range  of  fittings.     The^designsjinclude  pendants^ir  Iiilliards 


/ 


Aktisth'   Waix  IJisackkt. 


nNiniN  and  liiMJnMtnis.  brackets  in  llw  ,\<laui.  (leorgian  and  Louis  XV. 
»«fyle»«.  converldile  linickcl  stauilards  and  ceiling  fittings.  Tiicn'  is  a 
<-(in^id<-rable  choice  of  electn)lierH  in  Sheraton,  Kieunsh.'Cieorgian 
and  .\diiiu  sfyli-s.  Fancy  bracketM,  n«'Mel  pillars,  pijino  and  reading 
lainiiH,  balustrade  HtaudanlN,  ,'i;id  hall  and  vestibule  lant«rns  ;    the 


/     0 


E.  SHOWtLL  &  SONS.  Lid, 

STIRCH1.EY,    BIRMINGHAM. 


Cast 
Cable  Sockets. 

SUITE   No.    E70. 


Slrm  inadr. 

Amp* 

75      ISO 

ISO      .100 

.«00      4. so 


Si/m  iniitic. 
ArT»pt. 

SOO   700 

750   1000 

1000   1400 


Immediate  Oeiivpfv      Prine.«;  on  Application 


"S.  SlapU   Inn 


LIONEL  ROBINSON,  L.ZTxi-7 

7^;  FT..-    .,f:   .-y, •,;,■- -^rr  632,1 


JJefivri'ies  fioni  Stock. 

aUICK  BREAK  KNIFE  SWITCHES. 

Totally   Enclosed   STARTERS. 

A.  REYROLLE  &Co.  Ltd.  S'N^^"»^" 


latter  are  offered  either  plain  or  in  the  Queen  Anne  or  Louis  XVI. 
styles.  The  illuminating  engineer  will  be  interested  in  the  designs  of 
indirect  and  semi-indirect  fittings,  and  also  in  the  many  tasteful 
designs  of  shades.  We  caiuiot  do  full  justice  to  this  admirable  pro- 
duction in  the  space  of  a  short  nctiee,  but  we  feel  sure  that  those  of 


m 


I 


! 


Edisw.vn  An.irsT.\Bi.K  Penu.\nt, 


our  readers  who  are  interestc<l  in  raising  the  standard  of  the  design       l 
of  clcetrie  light  fittings  will  make  theinselvenS  ac(|uaint<Hi  with  VA\-       I 
swan  ide.ts  on  the  subject.      The  vogu(>  of  the  high  can<lle-|Ktwer  ;iiid 
half-\\att  laiujis  shoidd  leiul  exce|tti(>n.il  int<'n-.t  to  the  scnii  iiidin'<  t 


SLATE 


INIGO    JONES   &   CO., 

Tudor  Slitte  Works, 
GROESLON,  R.S.O.,  NORTH  WALES. 

Slates  Drilled  i  Shaped  to  Specification. 

M.,,,   .';.  ■   ,,.  ,-   ,  ■  ,  .f  •>    .if  in  II  •■    •.      ' 

8LATE  WORK  tor  ELECTRICAL  ENOIWEEH«. 

Sl.ilr  Mascm-;.  Turm  r-;  anl  1  ;  i  .<  1 1 ' '  '  ■  f- .-  - 
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OONSTANTAN 


WRITE    FOR  PARTICULARS    OF    FOURTEEN     GRADES    OF 

British-Made  Resistance  Materials 
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MAKERS! 


HENRY  WIGGIN  &  CO,  Ltd., 
George  Street,  Birmingham. 

J Fl  CPHONE:  6400  CENTRAL 
I  '-'-'- at) iufi  ■  "  wiaaiN  riom 


AGENT: 


* 


■GRAMS:  "  WIQQ/N  BIRMINGHAM/ 


LIONEL  ROBINSON, 

3,  Staple  Inn,  London,  W.C.      « 


♦♦ 
♦♦ 


TCI  CPHONE:  6323  H0L80RN. 

'  '-'-'-GRAMSi  ••FERRYDOM,    LONDON. 


♦♦ 
♦♦ 
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♦♦♦♦♦♦♦*♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦**♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 


fittings,  of  which  there  are  many  artistic  and  beaiitiful  designs  put 
forward  in  the  hst.  Although  there  is  a  considerable  number  of  fairly 
high-priced  bowl  fittings,  there  is,  we  are  ghxd  to  notice,  a  wide  and 
useful  selection  of  inexpensive  designs  which  cannot  fail  to  appeal  to 
light  users  with  moderate  purses. 

We  are  asked  to  state  that  this  interesting  list  is  now  available  for 


distribution,  and  when  we  state  that  the  company  lias  decided  to 
keep  a  larger  assortment  of  stock  designs,  and  that  the  present  list 
contains  nearly  500  illustrations,  we  feel  sure  that  not  only  will  the 
list  itself  be  iii  brisk  demand,  but  there  will  be  a  steady  call  for 
Ediswan  fittings  of  all  classes. 


P)   1  ^ 


NEW  HOLOPHANE  HANDBOOK. 


f<{ 

y 


I 


I 


fl 


I 


*i 

■J 
V 
V 


We  have  just  received  a  new  illustrated  handbook  comprising  a 
series  of  reproductions  of  photog-aphs  of  actual  lightmg  installations, 
made  with  the  Holophane  system  of  illumination.  The  book  is 
divided  into  sections_2according^to_;the.^class  of^buiiding  dealt  with. 


Pendant  Bowl  Fitting. 


Millinery  Show-room  with  Holophane  Lighting, 
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Canadian  and  Indian 

MICA 

CUT,  SLAB   &   SPLITTINGS. 

MINIMUM   STOCK   200.000   lbs. 


Peerless    Leatheroid   Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite  Fibre,  Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AWARDED  THE  CONTRACT  FOR 
THE  WHOLE  OK  THE  MICA  REQUIRED  BY  BRITISH 
AD.MIRALn     0\  ER     1910.    1912,    1913,    1914   and    1915. 


ATTWATER  &  SONS, 


I  I  rlrf  rains  : 

Allwalrrs,  Proton. 

I  rlrplionc  No. 
1046  (_>  linF.). 


Hopwood  St.  Mills, 
PRESTON. 


Established  1868. 

Codes  : 
5lh  Edition    ABC 
&   \\  cslcrn    Union. 


]a.st  moment  found  him.self  unable  to  do  so,  his  official  re.sponsi- 
Jjilities  having  recently  been  much  iiurea.sed.  The  mu.sical  director, 
Mr.  (Jatehou.se,  had  written  that  he  was  recovering  from  a  slight 
attack  of  bronchitis,  but  said  that  the  programme  had  ])uri)osely 
been  made  a  little  shorter  than  usual  on  account  of  the  difficulty  of 
getting  home  the.se  times.  One  had  to  grope  ones  way  owing  to  the 
increa.sed  darkness  of  the  streets,  and  there  are  also  the  difficulties 
of  reduced  train  facilities  and  other  means  of  locomotion  to  contend 
with.  Members  ma\-  therefore  be  glad  of  the  opportunity  of  leaving 
somewhat  earlier  than  has  been  the  case  in  pr  vious  years.  Mr. 
Tennant  .said  that  the  number  of  members  on  the  roll  at  the  end  of 
last  season  was  632  as  compared  with  664  at  the  end  of  the  previous 
sea.son.  Since  the  end  of  last  sea.son  2  have  died,  21  have  resigned 
outright  and  .36  memberships  are  in  abeyance  till  the  end  of  the  war, 
cither  on  account  of  ab.sence  on  active  service  or  becau.se  of  bad 
times.  He  thought  this  was  .someMhat  serious,  as  tlie  result  is  that 
the  active  memlxTshi])  is  reduced  to  .573,  and  furthermore,  only  13 
new  mernl)ers  have  been  ])ut  up  for  election  so  far  this  season,  .is 
compared  with  .55  last  j-ear.  Last,  but  not  least,  current  sub- 
scriptions are  not  coming  in  as  well  as  they  might,  and  certainly  not 
as  well  as  usual.  In  these  unprecedented  times,  he  thought  that  a 
special  effort  should  be  made  to  keep  things  going,  and  to  carr>-  on  as 
usual.  "  Is  it  to  be  said  when  the  war  is  over,"  he  said,  "  that  we 
had  not  the  nerve  or  the  cash  to  keep  the  Electro-Harmonic  Society 
going  in  .spite  of  the  '  Bosches  '  ?"  There  were  wise  and  imwisc 
economies,  but  this  was  essentially  a  time  when  a  sane  and  reasonable 
amount  of  recreation  should  be  taken,  especially  when  it  does  not  nm 
into  much  expense.  The  concerts  at  the  Electro-Harmonic  Society 
are  half  the  price  of,  and  far  superior  to,  those  usually  provided  for 
this  class  of  entertainment  ;  and  there  is  a  camaraderie  existing 
amongst  members  that  is  not  to  be  found  amongst  ordinary 
audiences.  He  suggested  that  all  should  put  their  shoulders  to  the 
wheel,  and  determine  to  keej)  the  flag  of  the  Electro-Harmonic  flying 
bravely  until  the  better  times  arrived.  In  conclusion  Mr.  Tennant 
said  :  "  Remember  the  '  Ladies'  Nights,'  and  bring  the  ladies  on 
those  occasions  just  the  same  as  usual.  The  ladies  are  doing  a  great 
deal  for  us  in  these  days,  and  we  should  show  our  gratitude  to  them  in 
every  possible  way." 


For  inHtanciO,  there  are  separate  sections  relating  to  churches,  })ubl.ic 
buildings,  railwaVH,  private  houses,  banks  and  offii-cs,  industrial 
lighting,  &c.  The  ol»ject  of  the  book  is  to  jtrove  l)y  jihotograplis 
that  Holopham*  lighting  is  capable  of  meeting  the  ilhimiiiation 
nM|iiin-iiicnt.s  of  any  class  of  building  or  style  of  architecture. 
Althdiigh  ildlophaiic  glassware  is  often  chosen  on  account  of  its 
Mueiiliiic  dcHign  and  because  of  the  economies  it  introduces,  the 
ni»pcariincc  nf  the  units  is  also  a  matter  of  .s<im('  imiKirtancc.  In  the 
lighting  nf  line  interiors  it  is  necc.ssiiry  to  wlc«t  liltiiigs  and  glassware 
whicli  hariiiniii.sc  with  the  genenii  schenw  of  decoration  and  have  a 
ilignitied  and  iiii|>n'HKivr  ap|H>iiraiM'c.  Its  (pialities  in  this  respect 
\\ii\i'  hnj  tn  lloliiphikiie  glassware  being  widely  ii.sed  in  iniiii\  iinport- 
uiit  piililic  ItiiiMiiigs  and  interior.M  of  archiiectiiral  distinction.  We 
are  <niil«'  sure  that  the  handlxHik  is  on*-  which  archit<'ct.s  and  elec- 
Irieal  contractors  would  find  most  ii««'ful  for  n-ference  jis  well  as 
iN-itig  highly  iuMtruclive. 


THE  FIRST  ELECTRO-HARMONIC  CONCERT. 


The  gntht'ring  al  the  aliovp  concert  was,  if  anything,  a  little  below 
the  tirst  jughl  lawt  year. 

Mi.  W.  . I.  Tennant  (whowasin  the  chair)  exproHmMl  regn'l  that  the 
hnn.  treiwurer,  Sir.hihn  Snell,  who  wa-stohavo  taken  the  chair,  at  the 


GLASGOW'S  NEW  SHOWROOM. 

The  ojjening  of  the  new  Corporation  showrooms  in  Glasgow  last 
week,  upon  which  we  commented,  is  a  matter  of  considerable  local 
electrical  interest.  A  noteworthy  fact  is  the  arrangement  entered 
into  witli.tlie  (dasgow  electrical  contractors,  whereby  they  and  their 
customers  are  afforded  all  possible  facilities  for  inspecting  the  stock 
of  a|)pliances  kept  in  the  central  showroom.  Any  electrical  con- 
tractor w  ho  recpiests  the  Corporation  to  .sell  from  stock  in  the  central 
showroom  any  tittiiigs,  accessories,  lamps  or  ai)paratus  is  entitle<l 
to  receive  out  of  the  jmrchasc  price  one-half  of  the  discount  which 
he  would  have  received  from  the  makers,  had  the  contractor  sold 
such  api)aratu8  to  his  customer  direct.  All  fittings,  accessories, 
lamps  and  apparatus  sold  from  the  showroom  are  at  the  usual  retail 
selling  ])rices  I'urrent  in  the  trade. 

All  wiring  work  i-esulting  from  in'pnries  at  tlie  .«:hown)om  is  done 
directly  b}-  a  contractor,  and  no  undue  ])n'ference  is  shown  to  any 
oiu'  or  monj  electrical  contractors.  The  hiring  of  apjiaratus  is  not 
undertaken  from  the  showroom,  but  the  showroom  managemeiit  is 
fret>  to  lend  apparatus  for  a  short  period  to  jmssible  customers  mider 
exceptional  circumstances,  and  make  a  charge,  if  they  think  tit,  for 
the  loan  of  such  apparatu.s.  All  charges  made  to  consumers  by  the 
showroom  management  are  separately  stated  on  the  relative  demand 
notes  .sent  U\  con.sumers,  and  all  sums  j)aid  to  and  obtainetl  by  the 
C<u-iM)ralion  as  a  result  of  business  done  in  the  showroom  are  separ- 
ately shown  in  the  animal  account.s  of  the  Cor|K)ration  elcHJtricity 
department,  which  accounts  are  audited  by  an  indei)endent  auditor. 


LEWIS'S     SCIENTIFIC    CIRCULATING     LIBRARY. 

ELECTRICAL,  MECHANICAL  &  GENERAL  ENGINEERING  TEXT  BOOKS  &  TECHNICAL  WORKS. 

ncuj  Work*  and  new  t-dlilons  can  be  had  Trom  \\k  Clbrarp  Immcdiatclp  on  pubikatJon.   Telephone;  ml-sevm  ioti. 
8UB8CRIPTION,  Town  or  Country,  from  ONE  GUINEA.     READIHQ  ROOM  open  Dally  to  SUBSCRIBERS. 
H.      K.     LEWIS       &      Co.      Ltd.,       '<*  «0WER   STR^T^^„d  «.  GOWER  PLACK. 


»\»i»Ud  «rvd  rullUhei  . 


JCKER.  at  the 


•;  X.  ■  a:  -^      ■  -"•  "  -^  "^flftoM.  I.  2  and  3.  Sausbury  Coukt,  Flbbt  Snwrr,  tn  the  City  of 
LONDON.  KmoAY.  Octobbr  15,  1915. 
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TmeC  round   Table. 

By    "IKVA." 


4- 
4> 
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Event  of  the  Week. — Mr.  F.  H.  Whysall,  borough  electrical 
engineer,  Greenock  (who  was  in  Newcastle  on  business),  is 
prevented  by  the  officials  from  going  over  any  of  the  local 
electricity  works. 

rJC  S{C  S{f  ^ 

The  sketch  taken  from  an  advertisement  of  the  National 
Brake  Co.,  N.Y.,  is  interesting  by  comparison  with  the  present 
operations  in  the  Dardanelles.  The  letterpress  reads  as 
follows  : —  '■ 

"  When  Xerxes  wanted  Greece  he  wanted  to  conquer  it  in  a  hurry. 
To  hun  the  natural  thing  was  to  overwhelm  the  enemy  by  brute 
force.     So  he  crossed  the  Hellespont  with  about  two  million  men. 


Greece,  with  a  smaller  force  of  men  but  with  greater  intelligence, 
defeated  Xerxes.     Brains  usually  make  brute  force  unnecessary." 

In  view  of  Mr.  Ashmead  Bartlett's  latest  description  of  our 

monitors  at  the  Dardanelles,  history  is  going  to  repeat  itself. 

*         *         H=         * 

About  this  time  last  year,  Mr.  W.  H.  L.  Watson,  of  Edison 
Accumulators,  made  the  interesting  statement  that  he  had  been 
examining  the  matter  of  towns  refuse  and  had  come  to  the 


An  Edi.son  Tipling  Wagon,  fully  loaded. 

conclusion  there  was  something  in  it.  The  photograph  of  au 
Edison  dust  van  proves  that  he  was  not  altogetherjwrong  in  his 
beliefs. 


A  complete  Revolution  in  Pilectric  Table  Lamps  :  Tht?  new- 
Mazda  advertising  novelty. 

*         *         *         * 

Speaking  of  the  battery-driven  truck  at  Paddington  Station 
the  London  "  Evening  News  "  .says  (our  italics)  :  — 

"  It  is  easily  driven  and  makes  light  of  eight  or  ten  chums  of  milk." 
Lamp  makers  will  b(;  interested  in  this  remarkable  discovery. 
Are  we  to  assume  that  filaments  of  galalith  are  made  from  the 
churns  of  milk  ? 

*         *         *         * 

The  recei-t  raids  by  the  Hun  Gang  of  Dark  Nighters  has  (|uit€ 
naturally  imposed  a  severe  strain  upon  the  filaments  of  the 
many  tungsten  lamps  in  use,  and  out  of  use  (by  order  of  the 
police)  in  the  "  Ea.st  Coast  region."  Reports  have  already 
reached  us,  after  passage  through  the  Censor's  office,  that  Ix^th 
Osram  and  Mazda  lamps  have  .stood  the  concussion  and 
subsequent  shocks  and  that,  like  the  "  home  fires,"  they  are 
"  still  burning  brightly." 

^  ^  ^  :¥ 

Those  who  have  one  eye  on  the  new  r.Kruiting  prcjposals  and  the 
other  on  some  summer  clime  where  there  are  neither  wars  nor 
p^imours  of  wars, will  be  interested  in  the  following  Breakfast  Menu 
Oh  the  s.s.  "  Kashima  Maru  "  on  the  Nippon  Yusen  Kaisha  line  : 

Fruit. 

Oatmeal. 

Fried  Fish. 

Miroton  of  Mutton. 

Rump  Steak,  Onion  Sauce. 

Parsley  Omelet. 

Meat  Curry  and  Rice. 

Potato  Boiled  Lyonnaise. 


Hot  Cake  with  SjTup.  Hot  Rolls. 

Jam,  Marmalade,  Tea  and  Coffee. 

*  *  *  * 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  October  26,  1878.] 
"^Electric  Light. — Some  of  the  talent  at  work  on  the  electric  light 
might,  perhaps,  with  advantage  to  itself  and  to  the  community,  be 
devoted  to  trying  the  effect  of  platinised  or  iridiumised  asbestos  or 
pipeclay  in  the  circuit.  By  this  means  it  seems  to  us  that  a  simple 
and  economical  light  for  household  purposes  might  be  obtained.  A 
good  deal  remains  to  be  done  with  iridium,  its  alloys  and  compounds, 
alumina  and  the  silicates. 

Whitbchapel  and  the  Electric  Light. — On  the  subject  of  the 
electric  light  exhibition  on  the  premises  of  Messrs.  Wells  &,  Co.,  of 
Shoreditch,  the  Committee  of  Works  reported  that  they  had  discussed 
the  matter  with  the  surveyor,  Mr.  Iron.  The  surveyor  intimated 
his  desire  to  have  leave  of  absence  for  four  orfive  days  to  visit  Paris. 
He  explained  that  it  was  his  intention  and  desire,  while  there,  to 
procure  information  as  to  the  electric  light  in  use  in  the  Paris 
Exhibition,  aid  it  was  resolved  that  the  required  leave  of  absence 
be  granted,  and  that  the  surveyor  be  requested  to  obtain  such 
information  with  regard  to  the  use  of  the  hght  as  opportunities  may 
afford.  On  this  recommendation  being  submitted  to  the  fuU  Board 
it  was  adopted  amid  general  laughter. — Metropolitan. 


THE  "  POINT  FIVES. 


') 


Mr.  J.  Horace  Bowden  (Poplaij. 
Mr.  H.  F.  Street  (Southampton). 
Mr.  W.  H.  Cooke  (Luton). 
Mr.  T.  Roles  (Bradford). 
Mr.  A.  S.  Blackman  (Sunderland). 
Mr.  C.  S.  Davidson  (Barnes). 
Mr.  A.  H.  Seabrook  (St.  Maryle- 
bone).  [hig). 

Mr.  G.  W.  Spencer  Hawes  (Read- 
Mr.  J.  W.  Hame  (York). 
Mr.  S.  T.  Allen  (Wolverhampton). 
Mr.  F.  W.  Purse  (Carlisle). 


Mr.  W.  G.  Pickvance  (Wrexham). 
Mr.  H.  Gra_>  (Accrington). 
Mr.  S.  E.  Fedden  (Sheffield). 
Mr.  J.  W.  Sparks  (W.Hartlepool). 
Mr.J.W.Beauchamp(West  Ham). 
Mr.  A.  H.  Shaw  (Llford). 
Mr.  C.  Furneas  (Blackpool). 
Mr.  C.  M.  Shaw  (Worcester). 
Mr.  H.  A.  Nevill  (Wakefield) 
Mr.  Frank  Ayton  (Ipswich). 
Mr.  C.  N.  Hefford  (Leeds). 
Mr.  S.  E.  Britton  (Chester). 


Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 


No.  631. — Convertible  Plate  type  ^ 
Field  Rheostatsfor  controlling  the  = 
field  of  motors  and  generators.  ^ 
Designed  for  fine  regulation  and  ^ 
built  for  a  wide  range  of  capacity  ^ 
and  resistance,  adapted  for  either  M 
front  or  back  of  board  mounting.  ^ 
Described  by  our  Pamphlet  No.  = 
631.  s 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiyiiiiiiiiiii'iiiiiiiiiiiiiiy 


IGRArtlC 


ELECTRIC  CONTROL  GEAR. 

iiiRAfllC  ELECTRIC  C?  L^" 

147,  Queen  Victoria   Street,    London. 


J  No.  27.— Patent  Inching  Starter 
^  widely  used  in  factories  and  work- 
M  shops.  Thoroughly  foolproof,  ro" 
=  bust  in  design  and  construction, 
M  thoroughly  reliable  in  operation, 
g  Circuit  always  made  and  broken 
M  by  magnetically  operated  circuit 
=  breaker,  permitting  inching  &  the 
M  most  frequentstarting&  stopping. 


SUPPLEMENT  to  "The  Electrician,"  October  22,  1915. 


18 


SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


For    Direct    Currtsnt. 


For    Three-phase   Current. 


for 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

HbadOfficbi  CAXTON  HOUSE,    WESTMINSTER,  S.W, 
Teltphonei  Cbrrard  860.  Telegramsi  "  Sibmbraloo.  Vic.  Lohdoh." 

Suppllei  Oept.  :    38  A  30.  UPPER  THAMES  STREET,  E.C. 
T«l«phoDi  I  City  5350.  Teleirrams  1  "  Sibmoto*.  Cbkt..  Lokcwm," 

HOME  BRANCH  ADDRESSES: 
BiRMiHOHAM— Ontral  Ho.,  Ntw  St     I     MANCHBSTBit— 196,  Daansgtto. 
BumoL— 30,  BrldgB  Stroot.  Nbwcastlb— 64-68,  ColUngwood 

Cardift— 89,  St  Mary  Strooi  Shbffibld— 22,  High  St      [Bldgi, 

OLASoow— 66,  Waterlcw  Str8<?t.  I     Soutmawptoh— 46,  High  Street. 

BranohoB  In   Principal    Town*  Abroad. 


"SUN"  ACCESSORIES. 


The-  triidc  will  hliortly  ho  in  receipt  of  the  Sun  Klectrical  Co.'s 
new  calHlnffue  of  eleetric  lipht  .'ucesnorie.s.  this  lieiny  Part  T.,  Sec- 
tion X..  of  llie  fonipany's  main  catalogue.  The  li.st  (icMrihes,  jmces 
nnd  iliuMtrnteK  hini])hol(ler8  of  nil  elnsRe8,.'<witeli-hol(lerK,  ceiling  roses, 


We  iJ]u.strate  in  Fig.  1  an  interesting  pattern  of  locking  lamp- 
holder.  The  illustration  explains  the  method  employed  for  pre- 
\enting  the  removal  of  the  lamp  from  the  holder  without  the  u.se  of 
the  special  locking  key.  A  long  pin,  threaded  at  one  end,  where  it 
enters  the  lamp  body,  projects  right  through  the  inside  of  the  holder 
to  a  point  at  which  it  bears  upon  the  back  of  the  lamp  cap.  When 
this  is  screwed  home  the  lamp  cannot  be  pu.shed  upwards  to  disengage 
it  from  the  bayonet  slot.  Fig.  2  shows  a  wall  socket  ^^ith  hand- 
shield  plug.  This  is  designed  for  use  with  radiators,  fires  and  other 
heavy  current-carrraig  apparatus.  The  flexible  cord  enters  at  the 
side,  and  can  be  neatly  finished  off  at  the  point  of  entry.  The  pro- 
vision of  a  substantial  wooden  knob  prevents  the  withdrawal  of  the 


FiCi.  .3. S.M.ALL   Battkky    ("h.vrging   Bo.\rd. 

plug  by  means  of  the  flexiljle  cord.  We  also  illustrate  in  Fig.  3  a 
neat  j)attern  of  charging  board  for  small  accumulators.  It  is  fitted 
with  adjustable  resistance,  and  is  designed  for  charging  ignition  cells 
from  tlie  regulating  cells  of  the  accumulators  installed  in  country- 
house  plants.  By  this  method  the  smaller  cells  are  charged  econo- 
mically, and  at  the  same  time  the  regulating  cells  can  be  kept  in  good 
condition.  The  set  illustrated  is  suitable  for  current's  up  to  lOamjxres. 
There  iire  manj-  otlier  interesting  accessories  referred  to  in  the 
catalogue,  but  for  these  we  recommend  our  readers  to  obtflin  a  copy 
for  them.><elves. 


r 


Fui,    I. — l.AMri.nCKIM. 
k  WITH   Kky. 


Hol.UKH 


Kin.  2.-   HANnsiiiKiD  I'n 

AND    SciCKKT. 


c h.na  ciit.ou(ii.  wall  wrkotn  «nd  plup..  ping  ndapfon..  xvafrrtight 
plnip.  nnd   coupluigs.   tumbler  Hwiteliw  of  nil   olawM,  Houl>Io-i>ole 
"Witch    nn.l    cut  out    lH.anU.    cwidlr    nnd    i^muivrMvieU    fittings 
rlmnr  unpjokal^lo  iorks.  and  a  r^rictv  of  wiring  hun.lri,-..* 


ADVANTAGES   OF  THE  ELECTRIC  MOTOR  DRIVE. 

Klectricity  is  the  most  convenient  form  in  which  to  transmit  and 
apply  energy,  and  the  electric  motor  is  a  means  for  transforming 
electrical  to  mechanical  energy,  and  j)roduccs  motion  and  torque  at 
various  sj)eeds  and  in  different  directions.  The  advantages  of  the 
electric  drive  of  macliiiicrv  in  general  an^  : — 

An  increased  production  for  a  given  ecjuijunent,  and  an  improved 
j)roduet. 

A  decreased  j)ower  consumption  and  higher  efficiency. 

This  is  due  to  : — 

Centralised  jxjwer  su])ply. 

Simj)licity  of  jxnver  transmission  and  distril)ution. 

.Machinery  may  be  conveniently  located  with  n-forenee  to  pro- 
duction rather  than  to  the  jx)wer  transmitting  8>-stoni. 

Changes  can  easily  be  made. 

Reduced  friction  lo.'sses  and,  thus,  increa.se<l  efficiency. 

Cleanliness  and  bettor  light,  due  to  ab.senee  of  a  large  numl)er  of 
belts. 

lioss  danger  of  aecident>s. 

Hetter  n«liability  of  ojieration. 

Wide  choice  of  motors  as  to  size,  mechanical  design  and  operating 
characteristics. 

Perfect  control,  including  readiness  of  .starting  and  stopping  ««d 
making  close  s|x>e<l  adj\istmcnts. 

Hemotc  and  automatic  control. 

The  o|»erations  may  l»e  clo.'^ely  studietl  by  means  of  recording 
devices,  and  tests  can  readily  lx«  made. 

Economy  in  time. 

.Ability  to  oix^nite  any  ]iortion  of  a  factory  at  any  time  with  a 
]ic>\\vr  <<>iis«mption  ai)i)roximatoly  projKirtional  to  tlie  work  done. 
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SlQcfpic  &  6eiiepal  Wopk/,  J2- 

15.VictoMa e/lpQet.  jQondon.oT^W. 


Horn-type  Lightning  Arresters  for  Indoor  and  Outdoor  Mounting. 


Electrical  Apparatus  up  to  80,000  Volts  &  4,000  Amps. 


Telephone:    5223    VICTORIA. 


Telegrams:    "GABIONAGE  VIC  LONDON." 


MONOMETER  FURNACES. 


ADVERTISING  WINDOW  SIGNS. 


The  value  of  the  Monometer  furnace  for  melting  white  metals  for 
lining  bearings,  and  for  heating  moulds  preparatory  to  lining,  is 
being  recognised  by  motor  car  companies,  tramway  companies  and 
corporations.  We  understand  that  orders  have  been  received  for 
this  type  of  furnace  from  the  Daimler  Motor  Co.,  the  Lanchester 
Motor  Co.,  Sheffield  Corporation  Tramways  and  the  India  Eubber, 
Gutta  Percha  &  Telegraph  Works  Co.  Manufacturers  of  cables  find 
such  a  saving  in  residue  by  the  Monometer  furnace  that  a  number  of 
them  are,  we  understand,  equipping  their  entire  works.  Messrs. 
Johnson  &  Phillips  have  installed  one  of  these  furnaces,  together 
with  the  Monometer  patented  low-consumption  burners  for  lead 
pressure. 

The  unique  Monometer  system  of  melting  aluminium  without 
crucibles  and  without  oxidation  is  also  finding  favour.  Castings 
served  from  this  furnace  have  shown  on  laboratory  tests  that  tlieir 
tensile  strength,  breaking  point  and  elongation  tests  cannot  be 
approached  by  castings  produced  by  the  old  method.  Furnaces 
specially  constructed  for  melting  scrap  lead,  tin  and  for  recovering  tin 
and  solder  from  disused  tin  cans  are  also,  we  understand,  filling  a  want 
hitherto  not  met,  judging  by  the  orders  which  the  Monometer  Mfg. 
Co.  have  received  for  this  class  of  furnace.  The  company  also  in- 
form us  that  they  have  received  orders  from  leading  firms  for  harden- 
ing furnaces,  and  for  non-corrodible  ladles  for  aluminium,  whilst 
another  special  line  which  has  caught  on  is  the  new  tinman's  stove 
with  automatic  cut-off,  which  is  claimed  to  be  a  real  gas  saver. 

Manufacturers  interested  in  these  furnaces  and  ladles,  &c.,  should 
make  their  requirements  known  to  the  Monometer  IMfg.  Co.,  Wliite- 
house-street,  Aston,  Birmingham,  who  will  be  pleased  to  furnish  full 
nformation  and  particulars  on  request. 


The  illustration  shows  a  window  sign  designed  and  made  bj' 
Simplex  Conduits  (Ltd.)  for  the  new  showroom  of  the  Glasgow 
Corporation  electricity  department,  the  opening  of  which  m  Glas- 
gow  we  commented  upon  last  week.     During  the  present  trying 


(pm>OHATIONoK  GlAS(J()W 


Simplex  Window  Sigx. 

times  for  shopkeepers,  when  the  lightuig  restrictions  in  large*  towns 
are  strictly  enforced,  it  is  useful  to  remoinI)cr  that  windows  liglited 
in  this  way  are  well  illuniiiiatcd.  witluuit  Hooding  tlie  street  with 
light,  or  half  blinding  the  passer-by.  It  has  required  a  European  war 
to  bring  liome  the  merits  of  correct  window  lighting,  but  now  it  has 
been  done  there  should  be  good  business  in  such  signs. 


CHINA  COVER  SWITCHES. 


Samples  have  been  sent  to  us  of  the  standard  pattern  of  Tucker 
tumbler  switch  fitted  with  a  china  in  place  of  a  brass  cover.  The 
importance  of  conserving  the  supply  of  brass  at  the  present  time  is 
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MAKERS     OF     PRESSPAN     AND     INSULATING      MATERIAL. 


RRESSBOARD   (Presspan     in    Sheets,   Rolls   and   Tapes,  Oiled  Presspan,    Black  Presspan^ 
Presspan    Tubes  and   Stampings. 

AIVIIANITE      'Vulcanised      Asbestos>      Coil      Frames,     Spools      for      Apparatus,      Dynamos 
Motors  and   Transformers.     Insulating  Blocks,  Tubes,' Plates,  Boxes,   &c. 

BAKEI-ITE    &   CORMITE     hich    tension  material)   Handles    of  Switchgear   and  Heating 
.Apparatus,   Controller   Insulation,   Moulded   Pieces,   Terminal   Covers  of  all   kinds. 

ASBESXOS-CEIVIEISIX  in  Plates,  Arc  Shields  for  Controllers,  &c. 


Mica   and    Substitutes,  Insulating  Pearls,  Transformer    Spools. 

Japanese    Felt    and    Paper    in    rolls   and    tapes. 

Oil-Varnished    Linen,    Diagonal   Tapes.  Oil-Varnished   Silk   and   Paper. 

Artificial    Leather   Discs  for  Friction    Drive. 

Insulators   for   Electric   Furnaces,  Ttamways,  &c. 


j^ciK-nilly  rpCDgni.sod  iiixl  alUiougli  the  tumbler  switch  per  se  i.s  a 
(liiiiiiiiitive  eleelrieal  aece.s.sorv,  the  net  Aveight  of  metal  used  in  its 
covers  will  he  eonsidcruhle.  'I'he  ehina  cover  is  in  it.self  no  new  thing 
for  tumbler  switches,  but  the  makers  of  the  Tucker  switdi  have 
introduced  an  element  of  novelty  in  a  variety  of  colours  and  stains 
which  can  be  applicfl  l(j  the  covens.  The  samples  sent  to  us,  for 
instance,  will  matdi  mahogany  or  oak  furniture  or  wall  decoratioii.s. 
Other  Schemes  of  colour  are  available  for  harmonising  with  interior 
funiishiiigs,  and  parliculars  of  these  will  be  su|>|)lied  on  a])plication 
to  .(.  H.  Tiirkcr  &.  Co.,  JJirmingham. 


IRONCLAD  SWITCHGEAR. 

Tiileresling  details  are  being  publi.shed  by  Johnson  &  Phillips  in  a 
hew  calaiogue  .iikI  price  list  wliich'^deals  with  ironclad  switchgear. 
The"  Charlton  "  bridge  fuse,  illustrated  herewith,  is iiuluded  amongst 
the  a])])aratuH  dealt  with,  and  it  is  designed  for  pressures  up  to 
(MX)  volts,  and  capacities  ranging  from  :)0  to  .'iOO  amix?res.     This  fu.se 


"It  no"    1uoNCI,.\I»    SwiT<H    AM)   TtSK   DlSTRimtKlN     HoVUP. 

iMoef.s  I  he  re.|uirement»  of  the  Home  OOiee.  ami  has  Ikhmi  dcnignetl  to 
ei.mply  with  ihnn  in  every  detail.  It  will  br  mhmi  from  the  ilbistra- 
tion  that  the  e(mlacl,s  an>  completely  .shield.-d  from  the  grip  fu.>H% 
nnd  the  oinrntor  ii«  iIuih  aflfonhtl  complete  jm>(oction.  The  fuMO 
wire  itscU  I.s  carriofi  in  nn  asbe-Hf*..-*  tuln-  whi.h  efTr.tiiaIlv  «liokes  .tny 
im-  which  m«v  teml  t..  form.  Kor  <Mirr.«nt.s  up  to  tMl.imjM'n-.s  the 
<\  with  a  linger  grip,  the  ixin-eiain  Inking  rpcc»*8*'<l 
<      I  .VIkivc  iIuh  caparitv  a  handurip  is  provid«««5.  as 

fh-'wu  m  the  ilhmlratioii.     ]f  th<-  cu.Hlomer  winhcs  to  us«'  thin  tvix- 
'     "  """  b  i^e'-.  a  ponilain  end  shield  is  supplied. 

.  ''"   ''"'"•  ••<>^>lt  with  in  the  list  is  the  "  .Tuno  "  irondad 

iUM'lH,«nl.  to  comply  with  the  H«une  Oflioe  ivgulations. 

A  no     J  »no     iiuA  ife  of  jijiccial  dt <«ign,  t  lie  contact*  ou  the  fuse  bridge 


being  of  the  U-type,  and  the  bridge  being  so  shaped  as  to  entireh" 
enclose  all  current  carrjing  parts  when  the  carrier  is  in  jK)sition.  The 
entire  construction  has  the  appearance  of  a  solid  block  of  porcelain. 
Ample  room  is  left  behind  the  fixed  contacts  for  wiring  purposes. 
These  fuses  are  made  up  from  2  to  10  ways,  and  capacities  10-1.5, 
20-30  and  oO  amperes  per  wax.  An  illustration  is  shown  of  a  double- 
pole  "  Juno  "  switch  and  fuseboard,  there  being  knife  contact 
switches  of  the  single-pole  pattern  mounted  at  the  bottom  of  the 
case. 

Fuseboards  are  also  offered  in  which  the  "  Charlton  "  fuse  is 
Assembled,  double  or  triple  pole  for  2  to  10  ways.  The  "  Charlton  "' 
ironclad  switch  made  for  double  or  triple  ix)le,  and  the  "  Victoria  "' 
ironclad  switch,  are  also  described  and  priced  in  the  list.  The  con- 
cluding pages  are  occupied  with  details  of  motor-starting  panels  for 
direct-current  service,  for  motors  ranging  in  capacities  from  1  to 
oO  H.p.  These  are  made  up  of  a  tubular  iron  framework,  with  cross- 
members  of  iron  strip  ;  the  starter  is  mounted  at  the  bottom  of  the 
panel,  immediately  above  it  in  sejjarate  iron  boxes  are  the  double- 
l)olc  fu.ses,  and  at  the  top  of  the  jwnel  is  a  double-pole  switch  with 
ironclad  instrument  surmounting  it.  The  panels  are  supplied 
complete  with  cable  sockets  and  interconnections,  the  switch,  fu.se 
and  starter  being  so  placed  that  these  connections  make  practically 
a  straight  run.     The  panels  are  supplied  either  for  wall  fixing  or  for 


Thk  '•  Charlton  "  FrsK. 

Itlacing  on  the  Hoor.  The  switch  and  fu.ses  are  totally  encIo.sed.  ami 
the  starter  is  titled  with  a  water-tight  cover  or  cover  with  glass 
ins|MHtion  window.  A  copy  of  the  list  is  obtainable  fmm  John.son  & 
I'hillijis,  Charlton.  I/ind<in.  S.K. 


Why  not  a  space  like  this 
under  reading  matter?  The 
cost  is  purely  nominal.  Let  us 
quote  you. 
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POPE 


lllllllllllllllllllllllllllllllllllllllllll 


Elasta 

British     M.J.    Wir. 

Lamps 


liiilllliliiiiiilillililliiliiliiiiiiiiiil 


U^m^      b^a^ XSSI 

Selling  More  Lamps  than  Ever ! 

That  is  what  we  are  doing  —  that  is 
what  Elasta  Agents  are  doing   too. 

^^'      The   ELASTA   Lamp. 
Brilliant  Strong  Economical 

Yields  a  better  margin  of  profit — 
pleases  the  customer  and  incidentally 
helps  in  building  up  your  business. 


I  THl 


■■mmmniimmmil  THE  LAMP  WITH  A  LIVING  IN  IT  ■■■"■■" iiiiiiiiii 


I^i 


Adi't.  of  Pope's  Electric  Lamp  Co.,  Lid.     Also  makers  of  Carbon  and  Radiator  Lamps.     Hythe  Road,  Willesden,  N.W. 


Making^ 


ee  grow 

where 
there  were 
but  two 
before 


/- 


TRANSMISSION  LOSS 

IS  PRACTICALLY 

NEGLIGIBLE. 


Western  -  Electric 

REPEATING  COILS 

FOR 

PHANTOM  CIRCUITS 

WHICH    WILL    INCREASE 

your  available  telephone  circuits  without  increasing-  your 
outside  wire  plant. 

They  will  mean  a  g-reater  efficiency  in  existing  plant  with 
practically  no  increase  in  maintenance  expense. 

You  accomplish  that  which  seem  impossible.  "  YOU  GET 
SOMETHING  FROM  NOTHING  "—you  make  three  blades 
of  grass  g-row  where  there  were  but  two  before. 

THE     PHANTOM     CIRCUIT 

makes  it  possible  to  transmit  three  telephone  messages  at  the  same  time 
over  two  ordinary  metallic  circuits  merely  by  adding  repeating  coils. 


The  No.  4006a.  Repeating  Coil  is  designed  to  give  the  highest  possible  efficiency  for 
ringing  and  talking.  With  one  No.  4006a.  Repeating  Coil  connected  at  each  end  of 
a  phantomed  circuit,  satisfactory  signalling  is  assured  over  any  circuit  which  can  be  used 
for  satisfactory  speech  transmission. 


WORKS: 


fVesfent£JeeTm  Omps/t^MmiTed, 


N.  WOOLWICH. 
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INGRAM'S 

Indiarubber  Gloves  &  Gauntlets 

FOR    ELECTRICAL    PURPOSES. 


NON-CONDUCTING 

BEST  QUALITY 
INDIARUBBER. 


Made  In  ALL  SIZES  and 
ORDINARY    STOUT    SUB- 
STANCES to  suit  varying 
Voltages. 


PRICES   ON   APPLICATION. 


Manufacturers- 


J.  G.  INGRAM  &  SON,  Hackney  Wick,  LONDON,  N.E. 


One,  Two  &  Three  Phase 
MOTORS. 

I.ANGDON-DA\^ES    IMOTOR    CO. 

Head   Office:     110,     CANNON     STREET.     LONDON,     B.C. 
Works  :  Dermody  Road,   Lewisbam,   London,  S.E. 


neat  design  of  bedplate  with  drain  channel  all  round,  keeping  any 
oil,  &c.,  from  foundations.  The  engine  in  running  is  closely  governed 
by  means  of  the  company's  enclosed  high-speed  governor,  gear 
driven  as  sho%ra.  The  engine  is  fitted  with  its  own  water  circulating 
pump,  and  is  simple  and  flexible  to  handle.  A  point  which  may  be 
mentioned  is  that  the  coupling  between  the  engine  and  d\-namo  is 
not  solid  bolted,  but  is  driven  through  six  pins  and  collars,  which 
allows  the  armature  spindle  to  float  endwise. 


PARAFFIN  LIGHTING  SET. 


FISH  FRYERS. 


One  of  the  changes  that  has  been  taking  place  of  recent  years  is  the 
UKC  of  nniall  direct -couitled  .sets  for  house  lightuig,  &c.,  instead  of  the 
liorizoMtal  engine  and  i>elt -driven  dynamo.  Tliere  are  many  advantages 
in  a  helf-contained^j)iaiif ,  and  indeed,' for  such  work  as  yacht  iight- 
.ng,  it  is  the  only  j)iant  ])o.ssiijle."  Amongst  the  linns  who  have  had  con. 


i*v 


111 


Side  Vikw  ok  r.\HAFri>  Dvna.mo  I'i-ant. 


Mi(l«Tuble  ex|HTienci'  in  \\\v  pHxhutiois  of  an  engine  lit  for  confuuious 
full  |Mi\ver  duty  ih  the  I'arKoni*  Motor  C^).,  Ltd..  Town  Quay  Works, 
S)iilli;iin|>|Mii,  HO  wri!  kn'>Mn  in  <<>nuerlion  wifli  ]>arartin  inacliinerv 
for  iimiinr  propulsion.  It  is  a  \\^\\\.  plant  i)y  this  company  \vlii(  li 
we  illustrate.  The  inline  ih  coupliHl  to  u  .Mather  k  Piatt  ciynamo. 
and  the  normal  xynvd  is  !MK)  nvM.  jmt  min.  The  workiiin  parts  of  the 
e.iginc  un-  the  wuiif  in  sj/.c  as  the  marine  engines,  which,  we  und«T- 
xtand.nri'  Imilt  to  piuw  the  rp«|uiremont»  of  all  authorities.  This 
imrticular  plant  i»  one  of  thnv  for  country  house  lighting,  but  the 
«oni|»any  ha.s.  \\v  an-  informe<l.  i)uilt  larger  plants,  u|)  to  !»(»  n.r.  for 
various  military  eamjw  nlnjut  the  country  ;  in  mnw  eaM«s  there  being 

half-n-d(< ' •'•  rngine.s  in  one  geni  !    •  •    'i,.!!. 

1    l?efeii  !i  to  theillut<tration.  ight  be  drawn  to  the 


An  electric  fish  frj-er  is  a  necessity  in  all  establishments  where 
much  deep  frying  of  fish  is  carried  on.  ^  The  Jackson  Xo.  220  is  made 
in  stout  j>olished  copper,  heavily  tinned  inside,  close  rivetted,  and 
is  fitted  with  draw-off  tap  and  draining  rack.  It  can  be  fitted  witli 
sheet  metal  hood,  in  which  case  a  flue  outlet  is  provided.  Xos.  oOCl  2 
arc  heavily  constructed  in  cast-iron,  oval  in  shape.  They  can  be 
fitted  in  pairs  into  a  steel  frame  with  hood,  draining  rack,  &c.  Both 
types  of  fryer  are  of  strong  construction  and  are  designed  to  meet  the 
.severest  calls  that  can  be  made  upon  them.  Their  loading  is  such 
as  to  bring  the  fat  to  its  right  cooking  temix»rature,  from  cold,  in  \o 
minutes,  and  the  elements  are  arranged  for  three-heat  control — full 
lialf  jmd  quarter.  The  dimensions  of  four  patterns  are  given 
below  : 


Approximate  overall. 

A 

' 

Cat. 

( 

No. 

Hcisht. 

Width.  Projection.     Weight. 

Loading. 

Ins. 

Ins.          Ins.          lbs.      kgs. 

Watt*. 

220 

...      11      . 

.     13f   ...     12J  ...     ITi       80 

..     2,500 

5(K) 

...      (U  . 

.     14     ...     11     ...     2!)i     13-4 

...     1.20(» 

.501 

8     . 

.     Iti     ...     12     ...     -MS       l«-4 

...      1.7(K> 

502 

...       9]    . 

.     H)     ...     13     ...     -A\     23-4 

..     2.400 

The  Jackson  double  fish  fryers  are  made  in  two  t_\'pes,  Xos.  D500  2 
being  oval  in  sliapc  and  D503  .")  being  .square.  The  latter,  besides 
licing  ditTerent  in  shaj^,  are  al.so  heavier  in  construction  than  Xos. 
DoOd  2,  and  are  sjwcially  ada])ted  for  large  restaurants  where  a  great 
amount  of  lish  is  served,  liotli  types  consist  of  two  heavy  cast-iron 
pans  fitting  into  fj  in.  (onim.)  wrought-steel  jilates.  and  l)eing  com- 
plete with  draining  rack  and  sheet  metal  hood  with  flue  outlet.  Each 
]»an  is  .separately  heated  .so  that  they  can  be  u.sed  inde|x^ndently  or 
together.  The  elements  arc^  arranged  for  three-heat  control  -  full, 
half  and  (luartei,  and  the  full  heat  will  bring  the  fat  to  right  cw)king 
temjK-ratuiv.  from  cold,  in  15  minutes.  The  table  gives  the  prin- 
cijial  dimensions  : — 

Approximate  overall. 
Approx.  size 

(at.  »>f  f.uli  |>;in.  f  ' 

\u.      Jntcriial.     Hcijiht.    Width.   Projection.       Weight. 


D.Vll 
|).-.(t2 
H.'>(>3 
I).V»4 


Ills. 

.13  ..  1(1  ^ 

.15;-  11  I 

18.12  ! 

15  .  15  f 


Ins 


40     < 


.22 

.30 


Jns. 

42 

42 

42 

42 

55 

70 


Ins 
18JI 

isj 

18.J 
18.J 
2fi 
24 


Ihs. 
103 
113 
1.39 
184 
3S2 
442 


kgs. 
47 
51 
63 
84 
174 
201 


Loading. 

Kw. 
..     24 

..     3  4 

..  4-8 
..  80 
..  131> 
..    I(i0 


Prices  can   be  obtained   from   the  Jackson   Electric  Stove  Co., 
Ulandford-strcct,  London,  W. 


INSULATION 


\  (ubstiiute  for 


l 


H.  HARTJEN  &  CO..  95  37,  NOBLE  STREET,  LOUDON.  E.C. 


^itntod  Md  Publlihftl  ly  CE 


H  CEOKoU  TUCKER.  »t  laj  E  . 


Ferranti  Ltd 

Ctntral  House,  Kingsv^a/,  London,  W.C, 

BWITCHGEAEl,   TBANSFOBMEBS,  METEBS, 
ELECTBIC    HEATINQ    A    COOKBia    AFPABATU8. 


'   2  x-ti  3.  SA-uaaxr  C^jxr,  Flut  Sr<iaT,  in  the  aty  of 
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<^     The    Round   Table.     ^ 

^  By    "KVA.-^  ^ 


The  latest  in  resistance  materials    -Bkllknil'M. 
*         *         *         * 

It  is  not  often  tTie  "  Electrical  World  "  has  consecutive 
editorial  notes  expressing  contrary  views  on  the  same  subject. 
Thus  in  one  note  : — 

There  is  need  for  the  development  of  tlie  water  ])owers.  Of  that 
there  can  be  no  doubt.  As  sane  and  reasonable  men  why  cannot  the 
advocates  of  State  and  federal  control  meet  with  engineers  and 
bankers  and  determine  on  just  what  basis  development  of  the  existing 
water-power  sites  is  possible  ?     Some  solution  must  be  forthcoming. 

Thus  in  the  note  immcd-ately  following  :--- 

Assume  a  water  power,  for  example,  capable  of  delivering  several 
thousand  horse-power.  The  immediate  market  for  the  sale  of  energy 
may  be  so  small,  however,  that  for  a  number  of  years  the  plant  will 
actually  be  required  to  produce  onJy  a  fraction  of  its  total  jjossible 
output.  It  is  at  this  jjoint  that  the  cost  of  money  pokes  its  head  into 
the  line  of  items  in  total  cost.  A  water-power  jjlant  cannot  be 
develo{)ed  piecemeal.  It  is  necessary  to  invest  at  the  start  practi- 
cally the  full  sum  of  money  in  right-of-way,  dams  and  approaches,' 
foundations,  and  so  on.  The  few  horse-power  generated  at  the  start, 
therefore,  must  carry  the  load  of  interest  charges  for  a  very  large 
proportion  of  the  final  cost  of  the  installation.  It  is  thus  easilj-  seen 
that  it  may  actually  be  cheaper  per  unit  output  to  put  m  a  much 
smaller  steam  plant  with  its  relatively  much  lower  investment 
charges  than  to  develop  the  water-power  project. 


'7I^"]M®i^  ^  f. 


l-Ji  !-(•■ 


*4i1    ,     l*^ 


^->]-lJ[i- 


The  Germans  take  Possession  of  the  Power  House. 


.6^ 


X 


The  Switchman  saves  the  Situation  and  incidentally  demon- 
strates the  Advantacjes  OF  THE  Fixed  Handle  Circuit  Breakkr. 


All   enquiries    concerning 


PLATINUM 

should   be   sent   to 

J.  BLUNDELL  &  SONS, 

GOLD,  SILVER  &  PLATINUM  REFINERS,  199.  WARDOUR  STREET,  W. 

"Golsllplat,  Ox.,  London."  4746  Gerrard. 


The  adjoining  illustration  is  not  taken  from  an  early  edition 
of  the  "  Forty  Thieves."  It  i.s,  however,  of  .some  interest  in  a 
pantomimic  sense.     A  hot  plate  will  be  awarded  to  the  reader 


Ik 


4 


y. 


■£^ 


whose  reply,  accurately  describing  it.  is  first  opened.  The 
supply  voltage  should  be  stated  with  the  reply,  which  should 
be  marked  "  KVA.  Hot-plate."     Post-cards  disqualify. 

Another  A  rro  I -Johnson  advertisement  r^ads  ; — 
It  has  been  freely  stated  of  late  that  British  motor  engineering  will 
fall  behind  during  the  war.  Which  is  the  kind  of  theory  that  is  born 
over  a  typewriter  and  dies  over  a  bench-test.  Aero  engine  con- 
struction and  war  experience  are  actually  putting  the  British  motor 
engineer  many  technical  jwints  ahead  of  his  rivals. 

Man}''  other  theories  born  over  a  whisky  and  soda  have  died 
in  the  w.p.b.  h:         *         *         * 

An  ultra-electrical  enthusiast  who  hates  petrol  motor  cars 
and  all  their  woiks  (being  the  victim  of  many  breakdowns) 
suggests  that  the  Chancellor  of  the  Exchequer  should  tax  them 
for  using  the  atmosphere  for  purposes  of  carburation.  He 
would  have  every  air  inlet  pipe  fitted  with  a  meter  to  register 
the  consumption  !     Who  would  get  the  order  for  the  meters  ? 

^  ^  ^*  -H 

THIRTYSEVEN    YEARS    AGO. 

[From  The  Electrician  (Second  Series),  October  26,  1878.] 
Edison's  Electric  Light. — The  Xew  York  ''Herald"  of  Oct. 
12th,  says  : — 

The  alarm  among  the  Engli.sh  gas  companies,  and  the  panic  in  their 
stock  on  account  of  FCdison"s  latest  invention  in  electric  lights,  are  not 
without  good  cause.  America's  great  inventor  has  in  truth  solved  the 
problem  which  for  years  had  puzzled  the  ablest  electricians  of  the  age. 
He  has  successfully  divided  the  electric  light,  and  has  made  it.  for  illu- 
minating purposes,  as  f^r  supc'ior  to  gas  as  gas  is  to  the  tallow  candle  of 
the  past.  His  marvellous  invention  gives  a  mild.  soft,  yet  brilliant  light, 
pleasing  to  the  eye,  clear,  steady  and  without  bleniisii.  and  at  a  cost  less 
than  one-third  that  retpiired  for  gas.  Already  a  coni])any  has  been 
formed,  composed  of  a  number  of  wcilthy  capitalists,  and  Mr.  Edison's 
lawyers  are  engaged  in  completing  the  final  arrangements  for  the  legal 
transfer.  When  word  is  cabled  Mr.  Edison  that  the  European  patents 
have  been  granted  he  will  throw  liis  invention  o])en  to  itie  ])ublic  gaz^  ; 
but  until  then  lie  declines  to  make  known  its  detail's,  liis  recent  contro- 
versy with  Prof.  Hughes  over  the  alleged  stealing  of  the  microphone 
having  made  him  cautious. 
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Mr.  G.  W.  Spencer  Hawes  (Read- 
Mr.  J.  W.  Hame  (York). 
Mr.  S.  T.  Allen  (Wolverhampton). 
Mr.  F.  W.  Purse  (Carlisle). 


Mr.  W.  G.  1  ickvance  (Wrexham). 
Mr.  H.  Grav  (Accrington). 
Mr.  S.  E.  B^eddeu  (ShefiBeid). 
Mr.  J.  W.  Sparks  (W.Hartlapool). 
Mr.  J.W.Beauchanp(West  Ham). 
Mr.  A.  H.  Shaw  (IJford). 
Mr.  C.  Furnes3  (Blackpool). 
Mr.  C.  M.  Shaw  (Worcester). 
Mr.  H.  A.  Nevill  (Wakefield) 
Mr.  Frank  Ayton  (Ipswich). 
Mr.  C.  N.  Hefford  (Leeds). 
Mr.  S.  E.  Britton  (Chester). 


SLATE 


INIGO    JONES   &   CO., 

Tudor  S/atc  Works. 
GROESLON,  R.S.O.,  NORTH  WALES. 

Slates  Drilled  i  Shaped  to  Specification. 

MaiiufacTuiTrs  of  e^ery  desonpnon  of 
SLATE  WORK  ?or  ELECTRICAL  ENGINEERS. 

Slate  Masons,  Turners  and  Enamellers. 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


For    Direct    Current.  po^    Three-phase    Current. 

for 

ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS   DYNAMO  WORKS  LIMITED. 

HkadOpficbi  CAXTON  HOUSE,   WESTMINSTER,  S.W. 
Telaphonei  Gbrrard  860.  TolBgramsi  "  Sibubralos,  Vic,  Lcmoom." 

5uppllei  Dept.  :    38  &  39,  UPPER  THAMES  STREET,  E.C. 
Tilephont  1  Citt  5350.  Tela^ams  :  "  SiayoTOH,  Cbnt.,  Londom." 

HOME  BRANCH  ADDRESSES: 
BiniiiKOHAW— Central  Ho.,  Niw  St         Manchestbr— 196.  Daansgata. 


Bristol— 30,  Bridge  Street 
CARDirF— 89,  St  Mary  Street 
Clasoow— 66,  Waterloo  Street. 


Nbwcastlb — 64-68,  Colllngwood 
Shbffibld— 22,  High  St      [Bldgi, 
SouTHAUPTOM — 46.  High  Street. 


Bpanohos  In   Principal    Towns   Abroad 


ELECTRIC  LABORATORY  FURNACES. 

.\ti  intcn-.sting  painiihlet  ju.st  i.s.miccl  describes  furnacos  for  the 
lalioratorv.  Imilt  on  a  new  aiul  j)af«'ntc(I  prinfiplo.  Soinr  electric 
furnaces  made  for  lalmrafory  |)ur|M)se.s  liave  been  wound  witii  plati- 
num, and  of  a  desif^n  costly  to  manufacture  and  repair.  Altliougli 
(he  arlvantanesof  eleitric  furnaces  lias  been  f;<'nerallv  n-co^'niscd.  the 
proliiiiitive  cost  lias  prevented  their  «'.\t<'nded  u.m-  in  the  laboratory. 
The  fiinnu'OM  under  notice  have  l)een  designed  witi)  a  view  to  reducing 
the  cost  to  witliin  reasonable  limits.  For  tem|M'ratures  up  to 
|,(KM»  ('.  constant,  a  winding  of  special  liigh  resistance  alloy  is  us(>d, 
which  for  short  jK>riods  can  betak<>n  up  to'I,l(K»('.  .safely.  Platinum 
is  only  us<'d  when  higher  tem|KTatures  are  n-i|uired  uj>  to  1.:{(M»  (". 
In  these  cases  the  amount  of  platinum  used  has  Ix-en  reduced  to  a 
minimum,  the  etlicieiit  lagging  rendering  only  a  smidl  rurrent  con- 


Hr.\TiN(j  Ei,BMK\T  or  TruK  Fcrnack. 

Bunjption  neco*9«n'.  The  types  of  funmetvi  doscribed  in  the  pamph- 
let are  (1)  tul>e  fumace.s.  vertical  and  horirontal ;  (2)  multiple  tul)c 
furnaces,  for  carbon  in  steel  determination:  (.3)  explosion  tuU* 
furna(>es  :  (41  muOlc  funuuvs.  (.'»)  erucil>le  furnaee«. 

''"'  ''  'lamlnT  is  made  of  pun»  fuse<l  silica,  which  is  one  of 

tlic   m.'     ,       ...tory   of   material.-*,    melting   IxMween    l.TiM)  ('.    and 

I,S«X»  C.  »The  I'oeflicient  of  ex|v»n»ion  of  silica  is  px«n<me|y  small, 

-.thrrrfon-.  possible  to  subject  the  heating  ehandter  to  n>pid 

,of    temiH  iMtiii.-    v^ifl,  OK    danger   of    breakage.     Silica    is 


.superior  to  porcelain  and  similar  materials  as  an  electrical  insulator. 
For  temperatures  above  1,200'C.  almidum  is  recommended,  with 
melting  point  at  2,050°C.,  and  a  very  high  thermal  conductiWtv. 
F'or  temperatures  up  to  1,000°C.  a  Abiding  of  special  high  resistance 
alloy  is  used.  This  alio}'  has,  we  understand,  been  specially  de- 
veloped for  use  in  electrical  resistance  furnaces,  having  a  small  tem- 
perature coefficient  (—000009  per  1°F.)  and  being  strongly  resistant 
to  oxidation.  If  this  winding  should  be  destroyed  accidentally  the 
cost  of  renewal  is  trifling.  For  short  periods  this  winding  may  be 
safely  taken  up  to  1,100"C.  For  higher  temj^eratures  up  to  1,300X'., 
])iatinum  strij)  or  wire  is  used.  The  winding  is  arranged  to  give  a 
uniform  temperature  throughout  the  heating  chamber. 

The  winding  is  protected  with  a  special  cement,^which  keeps  the 
coils  stationary.  The  sjiace  between  the  lagging  and  the  winding  is 
packed  with  finely  powdered Jquartz.  f^This^arrangement  prevents 


TlBK    FlKN.XCE. 

oxidation  and  corrosion  of  the  winding,  and  also  gives  increased 
efficiency  to  the  unit.  The  lagging  is  in  the  form  of  slabs,  and  is  com- 
])oscd  of  light  magnesium  carbonate,  mixed  with  asbestos  fibre  ;  it 
makes  an  effective  heat  insulator.  The  small  amount  of  energy  con- 
sumed by  these  furnaces  is  largely  due  to  the  efficient  lagging.  The 
frame  consists  of  end  walls  of  refractory  material,  held  apart  by  four 
steel  tie-rods,  two  of  which  iiave  terminals  attached  at  one  end,  and 
serve  as  conductors  to  the  winding.  The  "  Uve  ends  "  of  these  two 
rods  are  covered  by  insulated  nuts.  The  end  walls  are  reces.sed  to 
take  the  ends  of  the  heatirig  chamber,  and  hold  .same  iirmly.  pre- 
venting side  play.  The  casing  is  of  sheet  iron,  with  wrought  inm 
legs  attaclied,  and  is  provided  with  a  detachable  cover,  in  the  flange 
of  which  are  slots  adapted  to  receive  screws  to  attach  cover  to  causing. 
The  heating  chamber,  tube,  muffle  or  crucible,  is  wound  with  the 


i 


He.VTINO    Et.KMEXT   OF   MrFFLE   FrRNACE. 

heating  coil,  the  ends  of  which  are  secured  by  bands.  The  chamber 
is  then  fixed  in  the  frame  and  connection  made  from  the  coil  to  tl» 
two  bottom  tie-rods.  The  bottom  slab  of  lagging  is  placed  in  thfi 
casing,  and  the  frame  lowen-d  into  same:  the  sides  an«  lintvl  with 
lagging  sluKs.  the  8|weo  betwwn  tilled  with  powdere*!  qnartr..  thetop 
lagging  plaiH^I  in  pi»iition  and  the  shei't  iraii  cover  .son^winf  on. 

In  flic  tvd>e  furnaces  access  to  the  interior  of  the  tuln^  can  l>e  made 
nt  l»oth  ends  through  oriiices  in  the  end  walls.  In  the  enicible 
furnaces  the  bottom  is  of  course  closed  ami  the  top  is  furnished  with  a 
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fireclay  cover.  The  nniffle  furnaces  are  closed  at  one  end  by  a  sliding 
door,  which  can  be  adjusted  to  give  any  size  opening,  the  other  end  is 
furnished  with  a  chiuniey  carrying  a  l)af!Ie  plate.  The  draught 
through  the  furnace  can  be  finely  regulated. 

We  gather  that  these  furnaces  operate  on  direct  and  alternating 
current,  .and  may  be  wound  for  any  voltage  up  to  250  volts  to  give; 
any  niaxiinuni  temperature  within  the  limits  stated.  The  heat 
insulation  is  most  eifec-tive,  and  the  heating  chamber  acquires  it; 


Muffle  Furnace. 

maximum  temperature  with  small  power  input,  heating  slowly  and 
cooling  slowly.  For  many  classes  of  work  this  is  a  valuable  feature. 
By  means  of  a  regulating  rheostat  the  temperature  may  be  con- 
trolled and  maintained  steady  with  great  exactness,  provided  the 
voltage  of  the  supply  does  not  fluctuate. 

The  pamphlet  referred  to  may  be  obtained  from  Messrs.  A.  Gallen- 
kamp  &  Co.,  Sun-street,  Finsbury-square,  London,  E.G. 


BELLING"  NEW  SEASON  FIRES. 


The  pioneer  work  done  by  Mr.  Belling  in  the  development  of  the 
bar  type  of  electric  fire  is,  we  feel  sure,  greatly  appreciated  by 
central  station  engineers,  electrical  contractors  and  electrical  traders 
throughout  the  country.     The  Belling  fire  may  almost  be  said  to  be 


Fig.  1. — "Renown"  Bellinu  3-kw.  Fire. 

to  the  electric  heatmg  business  what  the  metal  filament  lamp  is  to  the 
electric  lighting  business.  For  the  coming  winter  and  spring  season 
Messrs.  Belling  &  Co.  are  assisting  the  work  of  those  who  are  making 
it  their  business  to  increase  the  popularity  of  the  electric  lire  in 
general  and  of  the  Belling  fire  in  particular.     They  have  prepared 


SIMPLEX 

Half   Watt   Lanterns 

for  the  Efficient  and  Economical 
Ilhimination  of  Municipal  Build- 
ings, Churches,  Shops,  Railway 
Stations,  etc. 

In  the  type  of  Lanterns  suitable 
for  outside  use,  the  enamelling 
is  of  good  quality  and  finish. 

In  addition,  the  ventilation  is 
ample,  and  the  Lanterns  are 
weatherproof. 

The  Lanterns  are  so  made  as  to 
allow  for  the  globe  to  be  lowered 
for  cleaning. 

We  are  also  in  the  position  to 
supply  Fittings  for  Half  Watt 
Lamps  suitable  for  Public  Build- 
ings or  Shop  Lighting. 

Wriie  for  Catalog te  Xo.  602,  just  issued. 

Simplex  Conduits  Ltd. 

Garrison  Lane,  Birmingham 


London — 

113-1 17,Charing  Cross  Rd..W.C 
Manchester — 

16,  Corporation  Street, 
Glasgow — 

72a,  Waterloo  Street 
Bristol — 
11,  DenmarkStreet. 
Newcastle — 

61-65.  High  Bridge. 


Leeds — 

«3,  White  Horse  Street 
Liverpool — 

96,  Whitechapel. 
Swansea — 

14,  Heathfield  Street 
Cardiff — 

4,  Westgate  Street. 
Aberbeen — 

1,  Crlmon  Place. 
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RHEOSTATS 

NEW   LIST  IN  THE  PRESS. 


(DEPARIMENT    4). 

DENZIL    WORKS,    NEASDEN,    LONDON,    N.W. 

CfiHlrnctors  ttt  Iht  AtliiiiinUy,   War  Office,  Iiuiia  OgHce,  Colonial  Office, 

r  ■■f:>frff,-.<:,n,rnl,    S~r. 


II  <|iiaii(ity  of  ill  tractive  literature,  raii^riiifi  from  (l()iil)le  crowii 
|Mmters  to  painplilets  for  eiiclctsure  with  correspoiKlence.  Tlie 
|KiHter  refern-d  to  liits  oil  rather  a  ha|)|)V  idea,  and  one  which  we 
have  not  itreviously  him'Ii  emljodied  in  an  eh'ctrie  iire  advertisement. 
It  hHows  an  oflicer  Itemhnp  «lown  to  a  I'enown  ])attern  of  lielling  iire 
atui  taking'  a  H^'ht  from  it  for  his  eij^ar  with  a  ])iece  of  twisted  pajjer. 
C^nite  a  numlKT  of  |H()|)le  still  believe  that  it  is  not  possil)le  to  take 
n  hght  from  a  mmlcrn  electric  tiro.  They  have  ])rohai)ly  attempted 
it  with  disap|K)intinf;  results  with  a  fo\n-lamp  radiator.  The  poster 
in  at tnir  lively  coloun-d.  and  ihecatchline  is  "  Hot  as  Fire,"  this  idea 
iM'iiig  ade«niately  eonveyed  liy  the  colourinn  iidoi>ted. 


an 


>!<;.  i.-  H'oNr.w  K  l>oi,       KiKF. 

\\«'  pathor  from  the  atlmrtivcly  print<^l  and  illu.-<lrato<l  list  which 

'er  that   a  iniml»er  of  new   l^>llmg  lirrM 
1-.  II      The  .stand.itxi  lines  which  have 


CtC3.      '. 


unit   !i;ih::ng.   cooking  and    poncr 


The    n  e  A 
mjchine. 

NO   BATTERIES.       NO  SWITCHBOARD. 

Standard    110    vi.,lts— dircc;    current     uulpul    503    to 
750  waits. 

Electric  Current  Always  ready  for  Every  Purpose. 

A   complfle   electric   li^hii-.j   plant    .n   on«  compacl   unit 
delivering    current     to    the    lamps,    electric    stove,   electric 
fan    vacuum  clea.ier.  pumpin.^  motor,  or  any  other  use 
without  the  use  of  complicated  switchboards  and  costly 
storage  batteries  requiring  constant  expense   and  care. 
Pour    in    oil.   petrol,   and    water  once  a   wet!;,  or  as 
needeti      :hat  is  all  the  attention  recjuired. 
The  perfect  plant  for  country  house,  farm,  garasr, 
yacht,  etc.  Built  for  continuous  service. 

WRITE    TODAY    FOR    COMPLETE    DESCRIPTION 


WALTER  D.  FAIR  &  CO 

43     LEICESTER    SQUARE 
LONDON      WC 


been  so  popular  in  the  past  are  retained,  and  will,  we  feel  .sure, 
continue  to  be  used  in  increasing  quantities.  We  may  comment 
upon  one  interesting  point — namely,  that  the  company  has  now 
standardised  a  500- watt  fire  bar  for  use  in  all  its  .'ires.  This  pattern 
of  bar  was  tentative!}'  introduced  into  the  .S  kw.  fires  in  191."},  and  tlie 


Tic.  .3. — FiKEPL-vcE  Tyte  Belling  Fire. 

exj)erienee  gained  during  that  season,  and  also  during  1014.  hii-s 
encouraged  the  company  to  take  the  step  referred  to.  They  call 
attention  to  the  fact  that  when  a  number  of  this  size  fire  bars  are 
l)laced  clo.se  together  they  form  an  almost  unbroken  surface  of 
glowing  red  heat,  and  strongly  resemble  a  coal  fire  when  it  is  burning 
under  its  best  conditions.  It  is  also  emphasi.sed  that  the  efficiency 
of  the  fire  does  not  in  any  way  depend  u|K)n  the  u.se  of  a  jwli-shed 
metal  reficctor.  The  construction  of  tlie  bar  is  such  that  the  heat 
from  the  I'x'llinium  element  is  thmwn  diiTctly  forwanl  from  the  bar 
it.self. 

Wc  illustrate  a  number  of  the  new  designs  of  fires  which  an^  ])ut 
forward  in  the  pi-esent  .sea.son's  list.  The  Renown  iire,  illustrated 
in  Fig.  1.  is  made  uji  in  a  clo.se-grain  iron  frame,  and  the  element*. 
si.\  in  number,  are  mounted  hori/.ontally  at  the  front  of  this  frame 
in  a  casing  which  curves  slightly  upwards.  At  the  extreme  limit 
of  the  curve  is  a  f«Mi<ler,  which  serves  the  double  purpose  of  a  kerb 
and  protection  for  .in  amber-colour(>d  lamp,  which  throws  its  rays 
forwaixl  ii|)  the  ladder  of  bai-s.  This  lamp  is  cntiri'ly  concealed  fn)in 
view,  and  the  efTect  produced  ui>on  the  bars,  together  with  the  glow- 
ing elements  themselves,  is  both  striking  and  comforting.  The  load- 
ing of  this  fire  is  3  kw.  all  on.  and  the  lire  nieasurc\s2.">  in.  high  by  18  in. 
wide  by  8  in.  jirojeetion,  the  weight  being  approximately  28  lb.  It 
can  be  su])pli(>d  with  either  .sijiiare  or  n>und  toji.  It  is  de.signe<I  for 
u.se  with  .separat<'ly  mounted  switches, and  is,'. therefore.  fitl<"<l  with 
four  t<>rininal8,  one  eoinmon  and  one  to  each  two  Imrs.  If  de-sired, 
tlie  switches  can  In-  eml»odi(><l  in  the  frame,  but  at  a  slight  extra  <^»s«t. 
I"ig.  2  shows  a  concave  <log  pattern  tin',  which  is  anothi-rnew  nio«Iel. 
This  is  nn  eight-lwir  type,  the  bars  l>eing  rtttetl  in  a  curve<i  frame,  an  I 
then'  is  no  lamp  illumination.  Five  dogn><\s  of  heat  are  obtrtim-*! 
fnmi  tbnM»  switches  mounted  in  the  extend«>d  |Kirtion  of  the  frame 
at  the  fmnt  of  the  lire.  Two  switches  control  three  bars  each  and 
one   two   bars.     The    maximum    loading   is   therefore   4  kw.     This 


f 


27 


SUPPLEMENT  to  "The  Electrician,"  October  29,  1915. 


A  Good  EARTH 


THE 


PARAGON 
EARTH     CONE 


is  replacing  the  old  time 
earth  plate,  because  it  is 
much  easier  and  cheaper  to 
instal.  It  makes  a  more  re- 
liable and  permanent  earth. 
The  cone  is  made  of  per- 
forated copper  and  filled 
with  small  charcoal.  It 
attracts  and  retains  mois- 
ture, and  consequently  pro- 
vides a  certain  earth. 

The  Cone  is  made  in  various 
sizes  for  Lighting,  Power, 
Tramways,  Telephones, 
Telegraphs,  Lightning  Con- 
ductors, &c. 


SOHOLEY  &  CO.,  Ltd., 

56,  Victoria  Street,  London,  S.W. 


ILECTRIOM. 


ix-:^. 


;iS;f5Sp 


THE    ALL-BRITISH 
HOUSE  FOR  ACCESSORIES 


B 


ROVAL 


DRAWN  WIRE  LAMPS 


\ 


CATALDCUES  ON  REQUEST 
FROM    THE 

EDISON  &  SWAN 

UEL      OO.,  LTD., 

PONDERS    END 

MIDDX. 


to  ^■«5%^!?? 


•  •:>}???' 
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BELLING 


FIRES 
BOILERS 
GRILLERS 
COOKERS 


Over   300    Cr>ri)<»rali<)n    and    Electric    Suiiply    Authorities  have 
houKht    «»ur   tfood5>    for    the    last    3    years. 

We     endeavour    to    turn    out     strong     practical     articles    for 

everyday    use. 

May    V.C   send    you   our   Catalogues  ? 

BELLING  &  CO./'""^'*"^'-^''"''"'''"' 


LONDON,    N. 


tf^ 


Km.  4. — "  VsKTiHAu"  Hki.i.ix(j  Kihk. 

(in.|.rirk.  whi.h  |,n-vn.t,H  loH«<.f  Loal  at  tho  l.a.k  of  iIk-  (Irr.  an.l  aftrr 
•  ho  lmi>  havo  Ihvii  in  «inMiit  wiim-  time  its  hlons  ii|>  heat  wliich  is 
tl.n.un  fnr«anl  .is^-fnlly  into  th.-  nx.m.  Thin  in  .ImKiHMlf.r  W  kw 
l"'««l,„K.  aiul  in.NUHim.^  28  in.  IukI.  I.y  17  in.  wi.lo  l.y  7  in.  i.n.i.-.t.on' 
II"'  ni.pn..ximnt,.  wriKhf  Inin^  :^  II,.  Tliin  tin-  i^  il,,.  Ih-m  imitation' 
.<  mIu.  1.  wr  linvr  Inthrrto  Ho<«n.  nnd  wt  fwl  suiv  (hat  it  will 
■  ..  Ill II.    ll.,iirrmg  in  tl.c  <l„voc<.tr«  .)f  tlip  ga«  lirt-  inanufar- 

.■^  '""  •<«llii>H  tiro  lit»«ratiin«  in  nvailal.lc  for  the  us*- 

,'  .         ^  ''<""""al  Mation  rngnic«-iT*  nnti  rontra.  I.  '  ., 

rloctncal  tlonlon.  and  tm<Ion..  who  an<  in  a  ik.-  t,„n  to  p.i«|,  x 

of  rlortn.-al  niitlrrial. 


Why  not  a  space  like  this 
uiuier  readinjr  matter?  The 
cost  is  purely  nominal.  Let  us 
quote  you. 


E.  SHOWELL  &  SONS,  LTD., 

STIRCHLEY,     BIRMINGHAM. 


TRADE 


-MARK. 


5S2  N— Earth  Clip. 


Every  description  of  Finger  Tips. 
Connecting  Pieces  and  Segments, 
made  for  Tramway  Electrical  work. 


503  L. — Earth  Clip. 


Sole  Agent  for  the  Electrical  Trade:— 

LIONEL  ROBINSON, 


3.    STAPLE    INN. 
LONDON.     W.C. 


Telephone:  «o/ior«  6323. 


fin'  niPaxurcH  20  in.  high  hy  17]  in.  wide  by  lOJ  in.  projection,  the 
width  over  the  dogs  I.eing  ISj  in.  The apjiroxiinate  weight  is  ;i81bs. 
Fig.  .'{  HJiows  the  lireplaee  type  of  (ire.  whieh  is  designed  for  (itting  as 
a  (MTmanent  feature  into  e.xisting  lireplace.s.  Tlie  outer  surroiuid 
IM  of  an  onianiental  <hara<ter,  and  i.s  eonstrueted  of  the  finest  grain 
eaMl  iron  ;  the  sniall  itnier  frame  aroiuid  the  heat  Imrs  is  of  jK)iished 
eopper.  ThiH  lire  is  designed  for  control  l,y  three  switches,  each  f)f 
which  turns  on  two  liars,  there  being  si.x  bars  in  all  ;  the  switches 
require  lo  Im-  wparati-ly  mounted.  The  total  loading  of  this  I'ii-c  is 
:J  kw.  guite  the  most  inten'sting  of  the  (ires  listed  is  that  known  as 
the  \'ertibar  pattern,  illustrated  in  Fig.  4.  It  will  be  seen  that  there 
an-  wven  standani  Helling  tyjx'  bars  jilaced  vertically  in  a  row  at  tlie 
front  of  ft  frame,  whieh  rp»eml>le«  either  a  ga.s  stove  or  an  onlinarv 
mtMh-ni  tyjie  of  coal  (ire.     At  the  back  of  the  bars  is  a  solid  block  of 


ELECTRIC  LIGHT  FITTINGS  ACCESSORIES. 


The  average  wireman  during  the  course  of  his  daily  work  fre- 
quently requires  some  small  accessory  which,  though  iiisignilicant  in 
itself,  is  most  necessary  in  order  to  complete  some  fitting  in  a  neat  and 
artistic  manner.  A  numijer  of  these  acccs-sories  are  of  quite  an  ordi- 
nary standard  kind.  Others  are  a  little  more  unusual,  and  are  only 
needed  on  infrecjuent  occasions.  Jt  is  most  u.seful  to  have  handy  a 
list  of  these  items,  and  contractors  will  doubtless  welcome  Leaflet 
Xo.  A  3,114  issued  by  the  Edison  &  Swan  Co.,  with  which  details  and 


Fio.  1. 


Fig. 


prices  are  given  of  a  considerable  variety  of  cord  grips,  ball  (it tings, 
n  zzles,  couplings,  ceiling  looj)s  and  hooks,  ceiling  plates,  sli.ule 
carriers  and  glass  holders  and  cord  ornaments. 

Fig.  1  illustrates  a  .somewhat  iniusual  but  at  the  same  time  a  useful 
(itting  for  u.se  with  comiterw eights.  It  comprises  a  j)air  of  china 
wheels  mounted  on  an  annular  brass  base  with  jjrojections  which 
carry  the  supporting  ])illars  for  the  whe<'Is.  The  latter  are  li  in. 
diameter.  Fig.  2  shows  a  .single  wheel  tilting  for  use  with  a  con! 
gri]).  such  an  accessory  being  useful  for  suj)|)orting  extension  flejdbles. 
of  which  a  number  may  be  takcMi  out  on  one  ceiling  ro.se. 


i 


Vu.. :{. 


Fio.  4. 


Fiu,  5. 


Pig.  .3  shows  a  useful  form  of  insulated  .screw  eye.  a  rather  longer 
|Mvinien  of  the  familiar  pattern  which  is  used  .so  fn^quently  for  sup- 
.HTting  flexiblos  in  shop  window.s.  &c.  The  jwtteni  illustrate*!  is  a 
bttle  more  ornamental  th.in  the  small  ty|H\  and  measum>s  4J  in.  long 
fnim  the  flange  to  the  hcxik  :  the  scnnv  is  1 1  in.  h)ng.  Figs.  4  ami  ."j 
■•\rv  examjile*  of  knuckle  and  .swing  joints  for  use  on  fittings  employe*! 
in  show  rase-s.  These  joint,s  confer  flexibility  on  brarket,s  and  other 
littings.  making  them  adjustalile  to  any  desinnl  angle  for  lighting 
jturjioM  s.  'j|,p  oatalogtie  referred  to  can  be  obtained  from  the 
Kdison  \-  }>wan  Co. 
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FERROZOID 
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CONSTANTAN 


WRITE    FOR  PARTICULARS    OF    FOURTEEN     GRADES    OF 

British- Made  Resistance  Materials 


TO:- 


♦♦  — = 

:: 

♦♦ 

XX     MAKERS! 
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HENRY  WI6GIN   &  CO,  Ltd., 
George  Street,  Birmingham. 


AGENT: 


♦♦ 
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♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦« 
♦♦ 
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TCI  CPHONE:  6400  CENTRAL. 
''-'-'-GRAMS  :  "  WIQQIN  BIRMINGHAM." 


LIONEL  ROBINSON, 

3,  Staple  Inn,  London,  W.C.      H 

J  PI  p  PHONE:  6323  HOLBORN. 
'  *-' — QRAMSi  "PPPovnnu     i 


By  Appointment. 

Build  up  your 
Sales 

By  handling  fires  of  merit 
and  repute,  viz.. 

Electric    Fires. 

A  TOUCH  OF  THE  SWITCH  DOES  IT 

The  designs  are  unique — they  are  made  from  the   finest 
material — are    simple   in    construction — portable     hygienic 
:  — perfect    air  circulation   round    coils    and   no   sagging^     in 

short,  they  are  the  embodiment  of  electrical  and  mechanical  efficiency. 

Fire  illustrated  is  specially  designed  for  ship's  use,  and  is  equally  adaptable  for  fixing  to  the  decl:   or  bulk- 
head, and  takes  up  very    little   space.    The  light  ca-^t-iron  back  he's  a  protective  coat  of  special  porcelain 
enamel,    the  front  being  porcelain  enamelled  in  colours,  to  suit  requirements.      Admirably  adapted 
to    withstand    water,  and   easily  cleaned     with    a    damp  cloth.      Equally    "suitable    for  use  in  the 
home,  office  or  institution.      Loading  2.000  to  2.500  watts. 

Get  a  copy  of  the  Company's  new  catalogue     free     or, 
better  still,  order  sample  fires  and  prove  to  your 
own  satisfaction  that  these  fires  will  compare 
favourably  with  anythingon  the  market 

r/iRRON  roMRgNy 

Works':   CARRON.  STERLIhCSHlRE 

And  ;il  riiM-iiix  t'uiindi  v,  Slii'tlii'hI. 


No.  240.      Reg.  Design. 


OPEN    \1E\\. 


SUPPLEIVIENT  to  "The  Electrician,"  October  29,  1915. 


30 


Canadian  and  Indian 

MICA 

CUT,  SLAB  &  SPLITTINGS. 

MINIMUM   STOCK   200.000  lbs. 


Peerless    Leatheroid    Insulation, 

Dynamo  Tapes,  Hollov/  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite  Fibre,  Sheet,  Tube  and  Rod. 
Presspahn  and  insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


\VF.  HA\E  BEEN  AWARDED  THE  CONTRACl  FOR 
I  UK  WHOLE  OF  I  HE  MICA  REQl'IRED  BY  BRITISH 
AD.MIR.\L1V    0\ER    1910.    1912.    1913.    I9N   and    1915. 


ATTWATER  &  SONS, 


TclcKrom*  : 
Altwatrra,  Prcnluii 


Hopwood  St.  Mills,    E^tabmhcd  ises 

Irlrphonr  No.  PRESTON.  ''^  EdUio"  A  B  C 


1045  (2  linc»). 


N    \\  ciitrrn    Union. 


EDISWAN  RADIATOR  LAMPS. 


.MiIkuikIi  ♦'"'  ''loctric  Imr  fire  willi  open  clement  is.  now  enjoying 
II  ('iiMHi(|criil*l<'  voj^m-  there  ;ii-e  stili  rii;:iy  (iKnisiiixis  of  l:iui|i  nuli;;*.<)ts 
in  wrvice.  Bv  reason  of  tlii.s  fact  Ix-aflet  No.  L.HIIT.  just  iss\u-(\  l»y 
the  K«liM4in  «S:  Swim  Co..  hIiouM  lie  in  the  hands  of  all  eleetrioai  eon- 
IrmtorH.     Ii  tU-.iU  with  K<li.sWi:n  ijuliiitor  lanijis  and  c.ill.'^  attention 


Ki>iHw\>  RvniAToR  Lamph  ix  csk. 


1  in  them.     We  nndetxt.nnd  that 

,      ,..;-   1   .i:t!i  are  testiil  nn  to  their  heating; 

na  ll»o  work^     The  flnninti  o.np  of  the  lami>  ix 

'ity.     Tholam|w 

PrtBt«J  >t^<t  Publl»h«i  br  GEORGE  TtfCKEf*.  at  titt  Blltor 


JJefireries  froD)   SfocJ*'. 

QUICK  BREAK  KNIFE  SWITCHES. 

Totally   Enclosed    STARTERS. 

A.  REYROLLE  &Co.  Ltd.  S^n^%"n%^ 


OSRAM  PAINTING  BOOKS. 


The  (ieneral  Electric  Co.  (Ltd.),  67,  Queen  Victoria-street.  London, 
E.C.,  has  adoi)ted  a  novel  form  of  advertisement  in  a  .series  of  chil- 
dren's painting  books.  Each  of  the  three  books  has,  on  the  left-hand 
]>ages,  a  coloured  drawing  :  and  on  the  corresjxjnding  right-hand 
pages  the  same  drawing  in  outline.  The  pictures  illustrate  rhymes 
wliich,  in  simple  fashion,  sing  the  praises  of  lamps.  The  iirst 
of  the  series  deals  with  the  lights  of  1830.  1890  and  1915— the  candle, 
the  gas  light  and  the  Osram  lamp  respectively.  The  second  tells  the 
story  of  how  an  Eskimo  girl  discovered  what  she  mistook  for  the  sun  : 
and  the  third  relates  how  the  lesser  light  which  rules  the  night  has 
been  forgotten  by  children  wlio  live  where  Osram  lamp.s  are  used. 
The  drawings  have  a  quaintness  which  will  apjx-al  to  the  children 
who  are  set  the  pleasant  task  of  colouring  them,  the  idea  being  that 
both  they  and  their  parents  will  leceive  a  haj)py  impression  of  the 
Osram  lamp.  On  the  back  page  of  the  cover  various  "  Hint.s  to  the 
^'oung  .Artist  "  are  given,  followed  by  "  Advice  to  Parents,"  bearing 
on  the  cpie.stion  of  eye-strain  and  the  importance  of  providing  a  good 
light  for  their  children  to  work  by.  These  painting  books  are  being 
(listril)uted  among  electric  light  con.sumers  and  have,  we  understand, 
already  proved  most  popular. 


WASHING  PAPER  MONEY. 


According  to  the  "  Daily  Telegra])h.''  Miss  Thomas  has  been  in 
clmrge  of  a  laundry  for  ])aper  money  in  the  United  Sti'tes  for  the  last 
three  years.  She  was  ])reviously  engaged  in  the  Bureau  of  Engraving 
i',nd  Printing,  but  when  the  so-called  laundry  was  str.rted  she  was 
|)ut  in  charge,  and  she  holds  the  di.stinction  of  having  handled 
7r),()(KI,(KHI  dollar  bills  in  one  day.  Americr.n  bankers  do  not  agree 
that  jjajier  money  which  has  been  washed  is  of  use,  some  will  not 
accept  any  other,  while  there  are  tho.se  who  object  to  it  altogether. 
It  is  statcMl  that  the  expert  counters  who  hriidle  the  notes  can  detect 
counterfeits  while  the  bills  a,re  under  cleansing  ]>rocess  more  e^isily 
tha.n  in  any  other  way.  The  macliines,  which  are  worker!  by  elec- 
tricit\.  are  in  charge  of  girls  known  as  washers  and  ironers.  One 
girl  feeds  .soiled  money  to  the  washer,  a,nd  another  catches  it  as  it 
leaves  the  ironer.  All  notes  are  ironed  as  .soon  as  they  are  washed. 
Some  bankers  declj.re  that  tho.se  which  have  been  cleansed  on  wet 
lilankets,  pas.sed  over  rollers  of  .soaj)v  suds  and  sterili.sed.  then  ironed 
on  heated  rollei-s,  sifted  and  scrutinised  are  more  readily  counted 
even  than  new  is.sues.  They  do  not  stick  together  and  they  an> 
.softer  to  handle. 

.Mi.ss  Thomas  is  n'S|)onsible  for  the  washing  of  !{.").(KKl  itills  every 
day.  ajid  she  ((nmts  that  as  a  good  davs  washing.  Not  all  mone\ 
is  nnlcemed  by  the  humdry  proces-s.  Ten  jht  cent.,  however,  of  the 
notes  issued  m  the  United  States  pass  through  the  Treasury  at 
Washington,  and  the  girl  who  tests  them  to  see  whether  they  are  lit 
fur  further  eirculaticm  stacks  them  into  ditlerent  piles.  It  takes  (i(> 
expert  counters  to  deal  with  them  afterwanis  and  check  them,  some 
l)eing  east  aside  as  useless,  others  l>eing  classified  as  fit  for  further  d 
i)|teration  as  eunvnt  coin  of  the  realm.  Miss  Thomas  has  Imhmi 
telling  a  Pn-.s.s  representative  that  her  exjKTt.s  recognise  a  coimter- 
feit  by  the  mere  touch.  They  pas.s  it  on  at  once  to  the  Secret  Service 
detectives,  who  never  fail  to  trace  it  to  it.s  s<iurce.  Small  bills  in 
ron.stant  eirculstion  are  redeemed  by  washing,  but  nothing  higher 
in  value  than  n  $20  note  e\-er  goes  through  the  laundry,  while  bills 
of  high  value  are  never  redeeme<l  at  all.  JKl^tt  •<- 


-J 


Ferranti  Ltd 

central  House,  Kings\*my.   London,   W.C. 

BWITCHQEAR.   TRANSFORMERS.  METERS. 
EI.ECTR1C    HEATINQ    ft    COOKING    APPARATUS. 


Wr4fm  fnr    ftinttt^   •'  W.» 


1 .  2  and  3.  SAutaunr  Covirt,  Fkssr  Stmst,  tn  ttw  City  et 
.*1S 
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4-  4- 

4     The    Round   Table.     -^ 

^  By    -'KVA.'  ^ 


Event  or  the  Week.^ — Two  Glasgow  tramcars  collide,  and 
the  "  conductress  "  (vide  press)  on  one  of  them  faints. 

*  *  :|:  * 

A  sonipwhat  novel,  as  well  as  diastic  method  of  tostiuff  eler- 
tiical  indicating  instruments  is  that  illustrated  in  the  adjoining 
sketch.  It  might  be  described  as  the  "  betwixt  "  test,  bearing 
in  mind  the  ancient  tag,  "  betwixt  the  devil  and  the  deep  sea." 


The  Generatfjrs  have  decided  to  go  on  load  at  the  Trocadero 
on  P'riday,  Deccraber  3rd  (6:15  for  6:3''  p.m.).  This  is  alxmt 
the  time  of  maximum  peak,  but  as  it  i.s  the  only  occasion  on 
which  the  machines  will  be  running  this  .sea.son  all  Generators 
(d.c,  a.c,  unipolar  and  otherwis<i)  are  expected  to  be  up  to 
phase  and  voltage  for  switcliing  in  at  the  time  named.  Hon. 
scribe  A.  P.  O'Brien  at  11,  Victoria-street,  London,  H.VV., 
should  be  notified  without  d(  lay. 

At  last  the  E^diswan  .Miniature  Rifle  Club  has'  to  acknowledge 
defeat  at  the  hands  of  the  British  Electric  Transfomier  Co. 
The  teams  of  eight  each  were  allowed  two  sighters  and  10  shots 
on  a  five-bull  target,  the  six  best  scores  to  count.  The  shooting 
resulted  in  554  points  to  the  B.E.T.  and  541  to  "  Ediswan,"  the 
averages  being  92-3  and. 90-2  respec-tively.  Messrs.  Harvey 
(99)  and  Whish  (95)  were  ths  top  scorers  for  the  winners,  and 
Messrs.  Golding  and^Winterflood  (each  94)  for  the  losers.     The 


From  a  business  point  of  view  it  would  also  be  rather  impressive 
for  the  salesman  to  say  to  the  customer,  "  These  instruments 
have  all  been  betwixt."  The  sketch  was  sent  in  to  us  by 
Ferranti  (Ltd.),  Avho  recently  tested  one  of  their  new  instru- 
ments in  this  fashion. 

*         Hi         *         ^ 

Quite  a  flutter  has  occurred  in  the  dovecotes  at  the  new 
Statutory  Regulations  regarding  what  is  termed  "  Abuse  on 
the  Telephone."  On  another  page  of  this  issue  I  read  what 
makes  my  hair  fairly  stand  on  end.  What  is  Abuse  ?  and  who 
shall  decide  ?  "  What  in.  the  captain  is  a  choleric  word,  in  the 
common  soldier  is  rank  blasphemy."  I  hope  that  all  telephone 
users  will  be  served  alike,  and  also  tliat  Miss  Tantrums  is  not 
necessarily  to  have  the  last  word.  In  the  throes  of  a  desper- 
ately bad  telephone  situation,  after  several  wrong  numbers  and 
other  wearying  troubles,  I  have  seen  the  face  of  my  mildest 
friend  turn  Cooper-Hewitt  with  rage,  and  exasperation  take 
possession  of  him.  He  is  but  human.  And  what  is  to  become 
of  our  dear  old  friend,  Capn.  Cuttle  if  he  is  to  be  arrested,  tried 
and  sentenced  by  Miss  Arabella  Tantrums.  The  regulation  is 
as  sound  as  a  bell,  but  its  application  may  mean  persecution  in 
the  hands  of  a  vixen.  On  the  whole,  I  much  like  the  suggestion 
that  a  Glossary  or  Index  Expurgatorius  should  be  issued  as  to 
the  terms,  words  and  phrases  which  may  (or  may  not  !)  be  used 
on  the  telephone.  And  how  I  should  like  a  hand  in  its  pre- 
paration !  There  is  certainly  great  promise  in  this  particular 
Regulation,  and  the  Old  'Un  should  feel  grateful.  Will  any 
perplexed  reader  of  the  Round  Table  submit  to  me  a  list  of  the 
words  upon  which  he  is  in  doubt  as  to  their  suitability  for  use, 
under  "  real  red  heat "  conditions,  on  the  telephone  ? 


Ediswan  team  were  afterwards  the  guests  of  the  B.E.T.,  at 
whose  range  the  shoot  was  brought  off.  The  Ediswan  team 
may  now  say  they  have  been  fairly  B.E.T. 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  November  2,  1878.] 
Mr.  Edison  and  the  Electric  Light. — The  tierce  denunciiitions 
of  the  ga.s  companies  at  the  latest  discovery  of  Mr.  Edison  have  pro- 
duced no  effect  on  the  serenity  of  the  Menlo  Park  laboratory.  When 
Edison  was  told  that  emuient  scientists  and  promment  gas  company 
officials  pronounced  his  alleged  discovery  concerning  the  electric 
light  a  sham,  and  offered  to  prove  by  figures  and  facts  that  division 
of  the  electric  light  to  an}'  practical  extent  wa-;  impossible,  he  smiled 
imperturbably  and  gave  orders  that  a  new  80  h.p.  engine  be  at 
once  plf.ced  m  operation,  and  tha*  more  workmen  be  added  to  the 
number  r,h'eady  engaged  in  manufacturing  the  apparatus. 


THE  "  POINT  FIVES." 


Mr.  J.  Horace  Bowden  (Poplar). 
Mr.  H.  F.  Street  (SouthampLou). 
Mr.  W.  H.  Cooke  (Lutou). 
Mr.  T.  Roles  (Bradford). 
Mr.  A.  S.  Blackman  (Sunderland). 
Mr.  C.  S.  Davidson  (Barnes). 
Mr.  A.  H.  Seabrook  (St.  Maryle- 
bone).  [iiig)- 

Mr.  G.  W.  Spencer  Hawes  (Read- 
Mr.  J.  W.  Hame(York: 
Mr.  S.  T.  Allen  (Wolverhampton). 
Mr.  F.  W.  Purse  (Carlisle). 


Mr.  W.  G.  Pickvance  (Wrexham). 
Mr.  H.  Gray  (Accrington). 
Mr.  S.  E.  FoJ.'eu  (Slielfield). 
Mr.  J.  W.  Sparlcs  (W.H  irtlepool). 
Mr.J.\V.Beauchamp(\\'eat  Haul). 
Mr.  A.  H.  Shaw  (Ilford). 
Mr.  C.  Furnesa  (Blackpool). 
Mr.  C.  M.  Shaw  (Worcester). 
Mr.  H.  A.  Nevill  (Waketield) 
Mr.  Frauk  Avton  (Ipswich^ 
Mr.  C.  N.  Uefiord  ( Lee^is). 
Mr.  S.  E.  Britton  (Chester). 


-   "Ililllllllllllll!! 


Ililllllll 


i:i;i 


No.  29-1.— Self-acting  DirectCur- 
rent  Motor  Starting  Switch  for 
voltages  and  capacities  up  to 
15  H.P.,  500  volts.  May  be  con- 
trolled by  Pushbutton  orTumbler 
Switch,  and  is  very  suitable  for 
the  rennote  or  automatic  control 
of  Motors.  Driving  Pumps,  Com- 
pressors, Elevators,  and  the  like. 


IGMTilG 


SELF-ACTING    STARTERS. 

IGRMIC  ELECTRIC  O  UP 

147,    Queen     Victoria     Street,    London. 


p  No.  30-1.— Self-acting  D  C  ,  - 
^  rent  Motor  Starter,  having  self- 
^  contained  Magnetically  operated 
=  Main  Switch,  suitable  for  Motors 
p  up  to  20  H.P. ,  500  volts.  This  is  a 
^  wall  tried  and  thoroughly  stand- 
^  ardised  Automatic  Starter.  There 
=  are  liter.illy  thousands  of  them 
=  in  daily  use. 
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SIEMENS 


IRONCI.AD 
S^VITOHCEAR 
FOR     AI.1. 
RURROSES 


Control    Pillars 
Distribution    Boards 
Main    Switchboards 


Illustration    shows    our    Standard 

Cast-iron    Mining    Pillar    suitable 

for  pressures  up  to  3,300  volts. 


Writo  for  particulars  to  — 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

HeadOfficbi  CAXrON  HOUSE,    WESTMINSTER,  S.W. 
Ttltphonei  Cbhiiaud  8tC.  Telagramai  "  Sibmbralos,  Vic,  Lokdok." 

.Suppllei  Dept.  :    38  &  39.  UPPEK  THAMES  STREET,  E.C. 
T*l*phon«i  C ITT  5350.  Telap-ams  :  "  Sibmotob,  Cbkt.,  Lomdom." 

HOME  BRANCH  ADDRESSES: 
Bii>MlHriHAil — Ontral  Ho  ,  Niw  St 
BmsTOL— 30,  BrJdee  Strsot. 
CAUDirr— 89,  SL  Mary  Street 
Clasoow— «6,  Waterloo  Stre^ 


Manchester — 196,  Deansgate. 
N8WCA3TLB — 64-68,  Colllngwood 
SHBfriBLD— 22,  High  St      [Bldji. 
SouTHAnrroH— 46,  High  Street. 


Iranoh**  In   Principal    Towns   Abroad. 


"JACKSON"  FIRES. 


fonMidoruMf  int«To.s(  atta(-)ioR  to  the  details,  which  ar(>  now  being 
riniiliite*!  in  the  (riule.of  the  const nietion  of  Jaekson  electric  Wrva. 
Thew  lin-K  ha\<'  \xi'u  on  the  market  for  some  time,  and  are  now 
U'lnn  otTercd  with  11  number  of  new  constructional    featun's  wliich 


makers  .state  that  water  may  be  .spilt  over  the  elements  without  fear 
of  damaging  them  or  cracking  the  bars.     The  bars  themselves  are 
provided  with  .slotted  ends,  and  are  pushed  into  metal  clips  fixed  to  a 
cast-iron  frame.     The  clips  allow  for  any  lateral  expan.sion.     The 
ends  of  the  element  strip  are  brouglit  out  from  the  bar  through  turn- 
back holes,  and  the  expcsed  portions  are  covered  with  asbestos,  the 
ends  themselves  b  ing  held  down  under  substantial  terminals,  which, 
as    will    be    .seen,    are    placed    on    lugs    cast    on    the   side   of   the 
frame.     The  frame  itself  is  a  unit  piece  which  carries  the  element 
bars,  their  terminals,  the  three-heat  controlling  switches,  and  the 
incomin"  terminals.     A  feature  of  the  construction  is  the  employ- 
ment of  pure  nickel  wire,  asbestos  covered,  for  effecting  the  connec- 
tion between  the  element  terminals  and  the  controlling  switches. 
The  unit  bar  member  can  be    mounted  in   any  desired  , 'design  fof 
supporting  frame,  and  the  price  of  the  fire  is  mainly  regulated  by  the 


Detail  of  Back  axd  Front  of  Jacksox  Fire  Uxit. 

class  of  finish  and  the  amount  of  ornamentation  of  this  frame.  The 
standard  finishes  range  from  a  popular  priced  fire  to  the  more 
expensive  article.  The  standard  patterns  are  made  up  in  cast-iron 
frames. 

The  standard  rating  adopted  for  each  firebar  is  ."00  watts,  and 
standard  spacing  centres  have  also  been  adopted  for  the  unit  frame, 
whether  the  fire  is  of  2  kw.,  3  kw.  or  4  kw.  loading.  The  construction 
of  the  frame  is  of  interest  in  that  there  is  no  free  passage  of  air  through 
the  frame  itself,  that  is  to  say  there  are  neither  inlets  at  the  bottom 
nor  outlets  at  the  top  of  the  frame.  There  is  only  the  rectangular 
opening  at  the  front  through  which  the  radiant  heat  from  the  elements 
is  projected  into  the  room,  in  the  first  place  from  the  front  of  the  bars 
by  reason  of  the  concaveshapeof  each  bar.  and  also  by  the  action  of  a 
reflector  which  is  placed  innnediately  behind  the  glowing  bars.  The 
makers  claim  that  with  this  construction  the  air  circulation,  repre- 
sented by  a  moving  column  of  heated  air,  pa^weis  across  the 
front  of  the  firebars  but  does  not  move  over  them.  The  air  within 
the  'ranie  of  the  fire  becomes  heated  and  it  fills  the  frame,  which  tlfn 


.TArKSON  2  KW.   I-IKK. 


JaCKSOX  3  KW.  FlRK. 


'  '  ''^1    «•■*   tite   rvMilt    of   sovrmi   'jon-ion.'*'   PX|>erionre. 

'  ,     ,.t<l  in  tlir,«H'  lirr*»  am  c««mni«ratively  narrtnv  in  width, 

ftiid  thry  nro  wnrnvo  in  front  and  ronve.x  at   the  ba<-k.     WountI 

of  nirhmme  strip,  the  tunis  of  the 

^  out  of  (onlju-l  with  it.      A  nhwi  oi 

I  along  thr  l>ack  of  flip  l»«r.  it  in  Mated  with  the  idea  of 

ip  fine  t«>  r\|v»nsion.     The  strip 
)ir   ..f    l..".(m  I'    (Si."i  (•  \      Ti,,. 


l)eeonie.<»  n  ejiccies  of  hot-air  ehaml>er.  It  is  claimed  that  this  feati . 
elTe(  ttially  prevents  buniing  of  the  air  by  the  firebars  and  the  flW 
]»ass,igc  through  them,  not  only  of  air  but  also  of  the  many  flB* 
particles  of  du.st  which  are  alwa\s  susjx>nd(Hl  in  the  atmosphere, If* 
es|>erially  in  those  of  a  room  containing  rarpets.  hanging.s. A>'  '"'' 
•lackson  is  claimed  by  the  makers  to  Itea  "  non-throat  '"  lire. 

With  each  fire  2  yds.  of  |.3(t  4(1  llexib'e  eon!  is  supplied.      ' 
this  fiixe  (t(  Hexible  is  uscmI  with  the  3J  4  kw.  fire.s.     The  1 
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SlQctpic  &  Cenopal  Wopkf,  £- 

l^.VidopiaoTbeel.  jQondoU .  oT  W. 


*-fcf 


1 


^ 


Iron    Choke    Coils    for    Indoor    and    Outdoor    Mounting. 


Electrical  Apparatus  up  to  80,000  Volts  &  4,000  Amps. 


Telephone:    5223    VICTORIA. 


Telegrams:    "GABIONAGE  VIC  LONDON. 


lements  arc  guaranteed  against  defects  in  workmanship,  materials 

r  design  for  a  period  of  2  years  from  the  date  upon  which  the  l  re 

saves  the  works.     It  is  the  opinion  of  the  makers  that  this  period 

li  a  long  enough  time  in  which  to  demonstrate  that  the  apparatus  is 

[jund  or  otherwise.     It  is  their  experience  that  defects  show  tliem- 

Ives  during  the  first  season's  use  of  the  fire.     A  pocket  catalogue, 

ist  issued,  and  which  is  quite  attractively  prepared  and  worded 

as  to  be  imderstandable  of  the  multitude,  is  now  available      It 

ves  particulars  and  prices  of  five  sizes  of  fires,  the  smallest  of 

hich_  measures  18|  in.  high  by  l£f  in.  wide  by  4i  in.  projection 

id  weighs  24  lb.,  and  the  largest  27  in.  high  by  17  in.  wide  by  11  in. 

•ojection,  and  weighs  .57  lb.     A  copy  of  the  list  may  be  obtained 

the  Jackson  Electric  Stove  Co.,  Blandford-street,  London,  W. 


previously  been  weakened)  ;  when,  by  means  of  an  automatic 
dynamic  brake,  a  tool  that  would  otlierwise  run  for  several  seconds 
after  the  power  is  cut  oft',  is  brought  to  rest  practically  at  once  (the 
motor  acting  as  a  generator  and  stopping  the  tool),  conditions  have 
been  established  which  all  make  for  increased  output  and  lower  cost 
of  jjroduction. 


AUTOMATIC  MACHINE  TOOL  CONTROL. 


Those  who  have  had  experience  of  the  relative  output  of  machine 
ols  driven  from  shafts  and  individually  by  electric  motors,  know 
at  the  latter  system  is  best,  because  it  is  more  flexible,  and  because 
gives  a  much  greater  output.  If,  in  addition,  they  have  studied 
nous  methods  of  control,  they  recognise  that  the  maximum  output 
d  the  greatest  flexibility  of  operation  are  realised  only  when  motor- 
iven  machine  tools  are  equipped  with  automatic  control,  v^  -  ■  ^j  i 
When  the  workman  can  start  and  stop  the  machine  without  leaving 
}  normal  position  ;  when  the  foreman  can  set  the  control  at  the 
oper  speed  for  a  job  and  leave  the  workman  free  to  start  and  stop, 
,t  unable  to  change  the  speed  ;  when  injury  to  the  motor,  by  too 
pid  starting,  is  made  impossible  by  auton\atic  removal  of  the  start- 
I  resistance  ;  when  maximum  starting  torque  is  secured  and  the 
he  occupied  in  acceleration  is  reduced  to  a  minimum  by  auto- 
xtically  strengthening  the  motor  fields  during  starting  (if  they  have 


Fig.  1. — Control  Ge.\r  for  Small  Motors. 

Prominent  among  the  tools  for  which  the  type  constant  speed  of 
controller  is  .suitable  are  shears,  punch  presses,  bending  rolls,  and 
similar  machines  fitted  with  massive  high-speed  flywheels,  and  which 
run  always  at  the  same  speed.     It  might  be  supposed  that  the 
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Manufacturers  of 

PHOSPHOR  BRONZE, 

6UN  METAL,  MAWGAME8E  BRONZE, 

Brass  &  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 

CASTINGS. 

PHOSPHOR  TIN. 

PHOSPHOR  COPPER. 

CHARLES  CLIFFORD  &  SON,  Ltd. 

BIRIV1INGHAM. 


Klartiri},'  of  -ufh  mafhinos  rrrniirrs  no  special  skill,  but  owing  to  their 
great  inertia  corisideniMe  damage  may  he  done  both  to  the  motor 
and  to  the  starting  gear  by  exeessiveiy  heavy  starting  ciirrenls  unless 
the  starting  resistance  is  cut  out  slowly  and  gradually.  This  demands 
from  the  ojjerator  an  amount  of  care  and  patience  that  cannot 
rc-asonably  be  exjM-cted  from  the  heavy-handed  class  of  workmen  who 
usually  have  charge  of  such  machines.  With  automatic  control  no 
Huch  patient  skill  is  retjuirc-d.  The  switch  that  the  workman  has  to 
t  ijcrate  Ih  of  the  simplest  character,  and  its  use  is  equally  simple. 


I'm.  2. — C'oNTUOL*"'   \''   ^""   I,M!"-i    Ntiiliii;'.. 

Vftrinbie  Mpood  tyix<  of  contn>iien«  can  \>r  sub-divided  into  two 
clftWH'H.  viz, :  (fi)  The  sptHvl  setting  chiss.  for  use  with  machines  whose 
"ixvl  is  not  usually  varied  during  the  pn>gre.Hs  of  a  joii.  but  \\hi(h 
have  to  run  at  different  sikmmIs  for  dilTenMit  jol>s.  and  ('»)  the  sjm^^mI 
reguhtting  class,  for  use  with  machines  whose  («j>e«><l  nMmin>s  to  Ik* 
varied  (perhaps  fnM|ui>nlly)  while  a  jo1>  is  in  progrrsj*. 
f  SjM'cd  setting  eontrojlen*  an*  invaluable  for  such  t<M>ls  as  sha])ers, 
radial  drill!<liind  machines  having  sinnlar  ehuracteristics.  The 
ntn^ler  swit«  Irinjhis'cla.ss  is  not  ilistingnishable  fn>ii>  the  e«»nstant- 
«]k>»mI  t\|.c.  The  self  acting  panel  whiih  it  «^»ntn»ls  includes,  in 
I'llditinn  in  the  starting  switch,  a  lield  n'giilator  by  which  the  sptH'*!  of 
the  motor  is  eontmlled.  This  lieM  regulator  in  lnnir<l  by  han«i.  at 
'hi  '  of  a  job.  to  the  spe<'d  mo-^t  suitable  for  the  work. 

"  I"  ,  '.is  tliii--  l>ri  •(   predotcrmiutHl   tlic  workman   m.iv 


m\ 


The   new    oneunil   lighting,  cooking  and   power 
machine. 


NO  BATTERIES.       NO  SWITCHBOARD. 

Standard    110    volts—dirtct    current     output    503    to 
750  watts. 

Electric  Current  Always  ready  for  Every  Purpos" 


..^ 


A  complete   electric   lighting   plant   m  one   compact   unit 
delivering    current    to    the    lamps,   electric    stove,    electric 
fan.  vacuum  cleaner,  pumping  motor,  or  any  other  u^c. 
without  the  use  of  complicated  switchboards  and  costly 
storage  batteries  requiring  constant  expense  and  care. 
Pour    in    oil.    petrol,   and    water  once   a   week,   or  as 
nceded^that  is  all  the  attention  required. 
The  perfect  plant  for  country  house,  farm,  garagr, 
yacht,  etc.  Built  for  continuous  service. 

WRITE    TODAY    FOR    COMPLETE    DESCRIPTION 


WALTER  D.  FAIR  &  CO 

43    LEICESTER    SQUARE 
LONDON     WC 


Stop  and  re-start  the  motor  as  often  as  the  work  demands,  but  each 
time  that  it  is  started  it  will  automatically  return  to  the  predetermined 
speed.  This  automatic  return  to  a  predetermined  sfjeed  after  a  stop 
is  a  useful  feature.  The  operator  does  not  have  to  guess  which  stop 
his  regulator  was  previously  upon,  since  there  has  been  no  need  to 
disturb  this  for  .stopping  or  re-starting. 


Kui.  :i.     .XreucATioN  or  thk  Svstim  to  \  M  achink  Tool. 


While  the  starting  resistanee-s  are  luring  short-circuited  the  field 
of  the  motor  is  always  at   full  strength  and  after  all  the  starting 
n'si.stance  has  been  cut  out  the  acceleration  is  automatically  continued 
by   the   gradual   insertion   of   the   predetermine<l   atnount   of   field 
n-gulatinir  resistance.     This  gradual   and   safe  intnxbiction  of  the 
tield  regulating  n\>*istance  is  contn)lled  by  a  i>atont  "  gra<lual  change 
relay  which  is  so  designed  a.s  always  to  prevent  the  lield  n'si-' 
l»eing  insertefl  so  quickly  as  to  cau.xe  the  motor  current  ever  to  <^ 
a  s.«fe  value.     This  pn-vents  the  setting  up  of  injurious  stres8r*i  and 
obviating  excessive  curirnts.      It   limits  the  starting  current   to  a 
predeterminefl  vahie.  and  will  also  liu'it  the  nniniiig  current  to  this 
.H;.nie  value,  by  automatically  slowing  down  the  motor.* wbenovor 
rircumslanees  require,  jwFt  enough  to  keep  the  motor  load  at  this 
limit. 
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Advt  of  Pope's  Electric  Lamp  Co..  ltd.      Also  makers  of  Carbon  and  Radiator  Lamps.      Hythg  poad,  Wilksden.  N.V.'. 


When  constant  speed  or  speed  setting  controllers  are  to  be  applied 
to  machines  that  have  to  be  reversed,  an  additional  button  is  added 
to  the  control  station,  or  for  small  motors  a  drum  type  master 
sAvitch.  In  the  latter  type  the  hand  wheel  is  turned  clockwise  to 
start  in  the  forward  direction  and  anti-clockwise  to  start  in  the 
reverse  direction,  the  central  position  being  the  "  off "  position. 
.Speed  regulating  control  is  applicable  to  motor-driven  lathes  and 
similar  machines.  It  enables  the  operator,  without  leaving  his 
working  position,  to  start,  stop  and  reverse  the  motor,  as  well  as 


r  Fig.  4 — Detail  of  Master  Contkoller. 

control  its  speed.  It  is  fool-proof,  and  demands  neither  electrical 
knowledge  nor  special  skill  on  the  ])art  of  the  operator.  The  reason 
for  this  is  that  the  main  portion  of  the  control  gear  (which  is  as  Fig.  1 
for  small  motors  and  Fig.  2  for  larger  motors)  is  automatic  in  action, 
never  requires  to  be  touched  by  the  operator,  and  can  consequently 
be  fixed  either  in  a  ijillar  standing  on  the  Hoor  or  to  auA'  convenient 
wall  or  column,  not  necessarily  near  to  the  tool  at  all  (Fig.  15). 

The  only  piece  that  needs  to  be  attached  to  the  machine  is  the 
I\].C.  master  switch,  illustrated  by  Fig.  4.  This  is  small  in  size  and 
can  either  be  fitted  with  a  hand  wheel  for  direct  operation  (as  shown 
in  the  illustration)  or  with  an  extended  shaft,  or  geared  through  a 


splined  shaft  to  a  rotary  operating  handle  movable  with  the  apron 
of  the  lathe.  The  switch  has  two  principal  parts  :  one  a  drum  type 
switch,  with  pilot  contacts  for  actuating  the  controller  proi)er, 
giving  the  workman  control  of  starting,  stopping,  braking  and 
reversing,  and  the  other  a  field  rheostat  giving  him  control  of  the 
speed  by  means  of  shunt  Held  regulation.  The  held  regulating 
resistance  is  a  part  of  the  master  switch,  and  is  controlled  directly 
by  the  master  handle.  The  resistance  is  enclosed  and  protected  by  a 
ventilating  case,  which  allows  the  mastc  switch  to  be  mounted  in  any 
relative  position. 

Further  details  of  the  method  of  operation  of  this  .system  of  control 
are  given  in  Pamphlet  Xo.  («2o  (issued  by  tiie  Igranic  Electric  Co.. 
Queen  Victoria-street,  E.C.),  from  which  the  foregoing  information 
and  illustrations  are  taken. 


HALF-WATT  LAM?  FITI'INGS. 


The  new  high  candle-power  incandescent  lamps,  knomi  as  half- 
watt  lamps,  demand  new  types  of  Httings.     It  is  convenient  that  the 

nature  of  the  lamj)  enables 
the  fitting  to  be  made 
moi"e  attractive  in  appear- 
ance than  was  possible 
with  tht  arc  lamp,  which 
it  is  now  steadily  replacing 
for  certain  classes  of  light- 
ing. This  applies  equally 
to  the  inexpensive  enam- 
elled iron  type  for  outside 
use  as  to  the  more  elaborate 
designs  for  domestic,  shop 
or  public  building  lighting. 
In  the  designs  shown 
hei"ewith.  while  due  con- 
sideration has  been  given 
to  appearance,  consider- 
able care  has  also  been 
given  to  mechanical  suita- 
bility.   In  those  for  outside 


Half- Watt  Lantern  Fitting. 
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INSULATION 


^Thetonij^satisfactory; substitute  for 

PA'sbesto^,Wire:  also  for  flexible 

•     leads,  etc.vAMPLE  STOCKS. 


i' 


jH^HARTJEN  &  CO.,  35/37.  NOBLE  STREET.  lONDOH.  E.C. 


One,  Two  &  Three  Phase 
MOTORS. 

LANGDON-DAVIES    MOTOR    CO. 

Head   Office:     110,     CANNON     STREET,     LONDON,     E.C. 
Works :  Dermody  Road,   Lewisham,  London,  S.E. 


use  the  enamelling  is  of  good 'quality?  and   finish,"  the  ventilation   is  CARRON  FIRES. 

ample,  and  the  lanterns  arej weatherproof.     The  [special  glass  used  

in  the  more  elaborate  designs  is,  we  are  informed,   the   result   of  a  particularly  attractive  booklet  is  being  sent  out  to  the  trade  by 

considerable  experiment,  and  is  designed  to  secure  the  maximum  of  Carron  Co.,  giving  prices,  illustrations  and  particulars  of  their  lamp 


Chain  I'kndaxt  Half-Watt  FrniN(;. 


liglit  with  the  iiiinimiim  of  glare.  Siin])le\-  Conduits,  Ltd.,  who 
arc  (he  iiiiiUcrs  of  these  iittiiigs,are  always  jjicascd  t()sul)mit  designs 
for  special  piM'poses  and  |)ositioiis,  and  have  a  considerable  number 
of  standard  ty|)es  of  .'ittiiigs  suitable  for  iis(>  with  the  ih>w  lam|)s. 


MAZDA  "POSTER"  STAMPS. 


In  furtheriMice  of  its  .secson's  ciMnpr.ign  on  behj'.lf  of  the  Mii-zda 
lanip,  tlic  British  'Piionisonllouston  Co.  (l.,t(l.)  hi's  just  issued  a,  set 
of  six  guniMicd  I'nd  jH-rfoii'tcd  |»()st("r  stiMiips  for  use  on  g«"ncr;l  cor- 
re.spondnn( e.  The  "  stiMups."  uliicli  nicjisure  j'.bout  IJ^  in.  by  1;,'  in., 
f.re  well  printed  in  colour,  and  m;i.Uc  ;-,  vigorous  i'p|ie;tl,  whether 
taken  indivi(lui:Hy  or  a.s  r.,  .set.  Though  each  set  consists  of  ""  Si.\ 
assorted— f',11  diflerent."  to  use  the  phraseology  of  the  phihvtelist, 
there  is,  W(  gfvther.  no  limit  to  the  luunlier  of  sets  supplied  gratis  to 
iMiy  bonj'.  tide  i'pplicitit,  and  no  fj'ctor  or  contn ctor  can  i-lTord  to 
neglect  the  advertising  medium  thus  |)li'.ccd  rt  his  dispo.sal. 

Ferranti  Ltd 

Ctntral  House,  Kingsway,  Lendon,  W.C.  I 

SWITCHQEAB.   TBANSFOBMEBS,  METEBS. 
ELECTBIC    HEATING    ft    COOKINQ    AFPABATUS.   , 

Write  for  Binder  "  N." 


Ornamental  Pattern  Cabron  Tire. 

radiators,  convectors  and  bar  fires.  We  commentetl  u|>on  the 
design  of  the  latter  which  the  company  introduced  for  last  sea.son, 
this  particular  pattern  having  the  curved  and  grooved  lire-clay  bar 


I'oriLAR  Carron  Fiuk. 

in  the  reccs.ses  of  which  a  spirally-wound  element  is  laid.  This  fire 
is  still  listed. and  can  be  obtained  in  ratings  from  2  kw.  to  ."{kw.  A 
new  tv|M<  of  lire  is  also  listed  in  which  the  element,  also  a  nichrome 


Why  not  a  space  like  this 
under  reading  matter?  The 
cost  is  purely  nominal.  Let  us 
quote  you.  
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ee  grow 

where 
there  were 
but  two 
before 
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Western-  Electric 

REPEATING  COILS 

phantom'^circuits 


WHICH    WILL    INCREASE 


your  available  telephone  circuits  without  increasing  your 
outside  wire  plant. 

They  will  mean  a  greater  efficiency  in  existing  plant  with 
practically  no  increase  in  maintenance  expense. 

You  accomplish  that  which  seems  impossible.  *'  YOU  GET 
SOMETHING  FROM  NOTHING  "—you  make  three  blades 
of  grass  grow  where  there  were  but  two  before. 


TRANSMISSION  LOSS 

IS  PRACTICALLY 

NEGLIGIBLE. 


makes  it  possible  to  transmit  three  telephone  messages  at  the  same  time 
over  two  ordinary  metallic  circuits  merely  by  adding  repeating  coils. 


The  No.  4006a.  Repeating  Coil  is  designed  to  give  the  highest  possible  efficiency  for 
ringing  and  talking.  With  one  No.  4006a.  Repeating  Coil  connected  at  each  end  of 
a  phantomed  circuit,  satisfactory  signalling  is  assured  over  any  circuit  which  can  be  used 
for  satisfactory  speech  transmission. 


WORKS; 


W(fsUm£kcTm  Ccmpafit/lmTed, 


N.  WOOLWICH. 


WE   CAN  DELIVER  FROM  STOCK. 

3  POLE  15  AMP.  IRONCLAD,  COMBINED  FUSES, 
SWITCHES  AND  INTERLOCKED  WALL  PLUGS. 

QUICK    BREAK    KNIFE    SWITCHES     All  Sizes^ 

TOTALLY     ENCLOSED     MOTOR     STARTERS 

\  H.P.  to  2.L  H.P.     120  Volts  to  500  Volts. 
11  H.P.  to  30  H.P.     250  Volts  and  500  Volts. 
25  H.P.     110  Volts. 

ALSO   VARIOUS   SIZES   OF 

Porcelain  Handle  Self- Aligning  Fuses, 
Oil  Break  Switches,  etc. 


A.REYROLLE 


&C0. 
LTD. 


HEBBURN-ON-TYNE. 
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J.  P.  DEVINE  CO-,  Buffalo. 


MANUFACTURERS    OF 


VacHUDiiDnii  apu  lniprepali  Plapt. 

(PASSBURG   SYSTEM.) 

The  Devine  Co.  are  well  known  in   the    United    States 

and  Canada  as  the  leading  manufacturers  and  experts 

in  Vacuum  Drying  and   Impregnating    Plant    and    have 

over  1,500  such  plants  in  successful  operation. 


AIR  PUMPS,  COMPRESSORS, 
VULCANISERS, 
CONDENSING   PLANT. 


Solvent     Recovery     and     Derisinating 
Plant  a  Speciality. 


Sole  Representative  : 

JAMES   LIVINGSTON,  LTD., 

30,  QT.  ST,  HELENS,  LONDON,  E.C. 


Telegrams  and  Cables  : 
"Cinerary,  Londoh." 


Telephone : 
London  Wall  3151. 


.spiral,  i.s  held  in  position  against  the  fireclay  block  by  a  number  of 
fireclay  ])ins.  Those  pins  are  .so  fixed  that  they  arc  .superj)osecl  and 
staggered,. so  that  the  element  when  laidin])osition  is  zigzagged  from 
one  j)in  to  the  other.  The  complete  element  which  has  a  rating  of 
1,0()()  watts,  is  made  uj)  in  an  ir(»n  easting  with  slotted  fixing  plugs  at 
each  side.     'J'he  illustrations  explain  this  conytruction.     'J'lie  ends  of 


I'oiiTAHi.i:  I'aiikhn  Cauuon  Fiuk. 

the  heating  elenienl  are  l)roiight  otit  through  luished  holes  in  tiie 
easting  to  terminals  which  are  su])porte(l  Ity  and  insulated  fn)ni 
])lugs  east  on  the  back  of  the  fran\e.  Jn  ii  aking  a  eomi)lote  lire 
from  one  to  three  of  the.se  unit  elements  aiv  employed,  and  the  sur- 
rounding frnmew(uk,  which  can  either  be  east  iron  or  sheet  metal.  i,s 
ni;ido  na  onuuucntal  as  the  user  desires.     The  lires  are  pleaisuig  in 


appearance  when  turned  on,  the  whole  of  the  element  and  its  fireclay 
supports  emitting  a  bright  glow.  Four  distinct  patterns  of  thes" 
fires  are  offered  for  commercial  and  domestic  u.se,  and  a  ship  fire 
suitable  for  attachment  to  the  deck  or  bulkhead  is  also  listed.  In 
this  fire,  illustrated  herewith,  the  connections  are  neatly  taken 
from  the  elements  to  the  fourjioint  switch  in  the  base  of  the  frame. 


/ 


Ship  Pattern  Carron  Fire. 

Immediately  behind  the  switch  are  two  substantial  terminals  for  the 
incoming  wires.  The  price  of  the  fires  range  from  a  }x>pular  figure 
to  more  expensive  ornamental  types. 

On  the  cover  of  the  catalogue  appears  an  illustration  of  a  ladys 
hand  touching  the  knob  of  a  tumbler  switch,  the  slogan  being  "  A 
touch  of  the  switch  does  it."  This  little  motto  is  being  widely  used 
in  the  company's  electrical  trade  literature,  and  it  has.  we  under- 
stand, proved  very  popular. 


NEW  OSRAM  POSTER. 


The  latest  design  for  advertising  Osram  drawn-wire  lamps  will  be 
admitted  to  be  exceedingly  effective.  We  rei)roduce  here  this  design 
in  black  and  white,  though  it  does  not  do  justice  to  the  original. 
Avhich  is  strikingly  coloured.  The  background  is  a  rich  blue,  and  the 
foreground  stone  colour,  making  an  attractive  setting.     The  attitude 


of  the  gas-fitter — a  kind  of "  well,  liu  Imsteil"  look  ^' 

to  the  elTect  of  the  design.     We  are  infornu««l  that  p  ■•  - 

eaixls.  lithograiihed  in  10  colours,  will  shortly  be  available,  and  in  a 
few  d.ivs-  time  a  small  folder  and  a  (piart.i  size  four-|wt'e  list  o\  (Jsram 
drawn-wire  lamps  will  i>e  ready  for  distribution.  In  t  he,*  two  Jattor 
cases  the  design  is  i»rinte<l  in  four  colours  on  the  outoide  front  [wge. 


5. 


Prlnttd  and  Publish*!  by  GEORGE  TUCKER,  at  the  Editorial.  Printing  and  Publishing  Offices.  1.  2  and  3.  Sm-isbukt  Gourr,  Flwt  Stust,  la  ti»e  City  of 

LONDON,  Friday,  November  5.  1915. 
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4-     The   Round   Table.     4- 

I  By    "KVA."  ^ 


Our  contemporary,  the  "  Ironmonger,"  keeps  a  tame  poet  on 
its  staff.  In  a  coliunn  of  verse  in  a  recent  issue  the  following 
Limerick  appeared  : — 

Have  you  heard  of  the  cunning  manoeuvre 
Of  Johnson,  a  plumber's  imprccuvre  ? 

He  pushed  Mrs.  J. 

Down  a  drain  pipe  one  day. 
And  it  took  twenty  men  to  remo'uvTe  ! 

H:  ^  %  ^ 

We  hear  that  the  wife  of  a  stoker  at  a  certain  electricity 
works  who  is  serving  at  the  front,  and  who  has  x  children, 
remarked  recently,  when  drawing  her  allowance  from  the 
Electricity  Department,  that  she  hoped  the  war  would  last  a 
"good  long  time  "I 

:^  ^  H:  :{:    . 

A  Canterbury  correspondent  sends  us  the  following  : — • 
"  SAME  OLD  TALE." 

Scene  :  Any  and  every  power  station. 

Time  :  8:15  a.m.  Saturday  morning. 

Relief  Shift  Man  :  Hullo,  sorry  I'm  late,  old  man.  Got  a 
cigarette  ?     Any  jobs  going  ? 

Relieved  Shift  Man  :  Help  yourself,  old  chap  ;  one  at  Falkirk 
and  one  at  Dewsbury. 

Relief  Shift  Man  :  Nothin'  doin"  ! 


At  the  time  of  the  formation  of  the  Point  Fives  Association, 
immediately  after  the  Harrogate  Convention  in  1912,  we  regis- 
tered a  vow  that  we  would  publish  the  names  of  the  members 
imtil  they  reached  a  total  of  24.  The  membership  has  stood 
at  23  for  a  long  time  past,  and  there  seems  no  immediate  hope 
of  bringing  the  number  up  to  our  figure.'  We  therefore  propose 
to  declare  the  vow  off,  and  from  now  onwards  the  names  of  this 
cheery  band  of  electricity  supply  enthusiasts  will  disappear 
from  our  columns.  We  shall,  of  course,  as  in  ths  past,  continue 
to  record  the  good  work  which  they  are  still  doing,  and  we  will 
award  a  hotplate  to  the  station  engineer  who  brings  the  mem- 
bership roll  up  to  the  figure  Avliich  wa  thought  in  a  rash  moment 
it  would  reach  shortly  after  the  inception  of  tha  movement. 


The  new  Mazda  advertising  novelty,  the  revolving  lamp 
shade,  is  a  most  effective  advertisement.  Last  week  I  noticed 
one  in  a  contractor's  window,  which  was  certainly  exceeding 
the  speed  limit ;  it  was  making  W^  revs,  per  min.  Peeping 
imder  the  shade,  my  suspicions  were  confirmed  ;  the  contractor 
had  put  in  a  carbon  filament  lamp.  Here  is  an  idea  for  in- 
creasing the  utility  of  this  advertisement,  for  which  I  will  make 
the  B.T.-H.  Co.  no  extra  charge.  If  they  supply  the  con- 
tractor with  two  shades  and  request  him  to  put  a  carbon  lamp 
under  one  and  a  Mazda  lamp  under  the  other,  the  would-be 
consumer  will  then  get  an  idea  of  the  difference  in  the  speed  at 
which  his  meter  will  go  round.  A  printed  card  calling  atten- 
tion to  this  difference  would  considerably  enhance  the  value 
of  what  is,  I  think,  the  best  lamp  advertising  novelty  put  out 
this  season  so  far. 


The  Philadelphia  Electric  Co.,  which  has  in.stalled  the  latest 
in  turbo-generators,  a  .35,000  kw.  machine,  also  ases  20-60  h.p. 
steam  turbines  for  th(;  blowers  on  the  stokers  in  the  same 
.'Station.  The  small  turbine,  therefore,  still  has  its  u-ses  if  only 
for  raising  the  wind. 

•M  *  *  * 

Apropos  of  the  above,  a  correspondent  informs  us  that  he 
has  been  experimenting  with  tlie  small  steam  turbine  in  con- 
junction with  what  he  terms  a  "  heat  steam  transformer." 
He  also  claims  to  have  "  operated  e.xperimentally  on  rotary 
engines  and  steam  turbines  just  as  long  as  Parsons,  only 
knowing  what  had  been  previously  done  by  '  Hero  '  and  many 
others, "  etc.  Not  content  with  this  claim  to  priority,  he  goes  on 
to  say  that  he  has  made  steam  without  fire  under  a  boiler,  and 
asks  us,  with  him,  to  "  just  fancy  a  steamship  or  generating 
station  without  a  funnel  or  chimney  shaft  or  stokers — only 
engineers  !  " 

Our  correspondent  is  evidently  a  reader  of  the  "  Round 
Table,"  for  he  concludes  in  a  P.S.  by  saying :  '"  As  our  waggish 
friend  KVA.  would  say — He  who  shall  prove  the  mysterie 
what  eyes  as  yet  unborn  will  see." 


One  way  of  using  the  Electeic  Battery  Vehicle  |as  [ax  "  "^ 
advertisement. 

♦  iN  H^  5j: 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  November  9,  1878.] 

TAKE  NOTICE  ! 
[A  humble  voice  from  America.] 

I'm  the  greatest  genius  going,  and  the  talents  I  possess 
"  Are  enough  to  stock  the  world  " — please  see  the  New  York  Press  ; 
And  I  give  you  now  fair  warning  tliat  I  claim  in  every  land 
What  could,  would,  should,  or  might  come,  of  all  I  take  in  hand. 

I  may  mention,  for  example,  with  my  newest  Telephone, 
You'll  hear  to-morrow's  rumours — so  let  Telephones  alone  ; 
And  the  Phonograph  I'm  making  will  take  part  in  a  debate  ; 
I'm  (joincj  to  do  a  lot  of  things — so  you  are  ail  too  late. 

They've  contrived  Electric  Lighting,  without  consulting  me, 
On  your  side  the  Atlantic  ;   this  is  downright  piracy  ; 
But  I've  taken  out  a  patent  that  will  cover  all  that's  known. 
And — when  I've  thought  it  over — I  shall  count  it  all  my  own. 

And,  lastly,  as  a  clinsher,  I've  determined  in  my  WTath 

To  patent  Electricity,  and  Magnetism,  both  ; 

If  this  is  not  effectual  to  answer  my  intent, 

1  guess  I'll  take  a  patent  for  my  sole  right  To  Invent. 


Nov.  5th,  1878. 


F.  UxNEY,  Contributor. 


Fekranti  Ltd 

Central  House,  Kingsway,  London,  W.C. 


BWITCHGEAR.  TBAN8F0BMEBS,  METERS. 
ELECTRIC    HEATINQ    ft    COOKING    APPARATUS. 

WW««  tor  Kinder  "  V." 


All   enquiries    concerning 


PLATINUM 

should   be   sent  to 

J.  BLUNDELL  &  SONS, 

GOLD,  SILVER  &  PLATINUM  REFINERS.  199,  WARDOUR  STREET.  W. 

"Golsilplat.  Ox.,  London." 4746  Gcrrard. 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


For  Direct  Current. 


For  Three-phase  Current. 


for 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHFRS  DYNAMO  WORKS  LIMlTtD. 

HbadOfficbi  CAXTON  HOUSE,    WESTMINSTER.  S.W. 

Telephonei  Gbrraro  86C.  Telegrams)  "  Sibmbralch.  ViC,  LoKtxjii." 

Suppllei  Dept.  :    38  &  39.  UPPHR  THAMES  STREET,  E.C. 

Telephonei  Citt  5350.  T«l9<ram5 :  "  Sibmotou.  Cbmt.,  Lokdoh." 

HOME  BRANCH  ADDRESSES: 


BiRiiiMOHAM— Central  Ho  .  New  St 
Bristol— 30,  Br)d(?e  Street. 
CARDirr— 89.  St  Mary  Street 
Glasoow — 66.  Waterloo  Street. 


Manchbstbr — 196,  Daanagate. 
Nbwcastlb — 64-68,  CoUlngwood 
Shbffikld— 22,  High  St      [Bldji. 
SoiTTHAMfTOK— 46.  High  Street. 


Bmnohos   In    Principal    Town*    Abroad. 


TUMBLER  SWITCH  CONTROLS  FOR  AUTOMOBILES. 

HV    \V.    I'.   M. 

There  lire  many  Wiiy.**  of  arranging  switelio.s  on  antonioliile  swifcli- 
hoarrl.s  for  any  given  t\])r  of  ear  and  elcctrieai  o({ui|)M)ent  :  and  as 
llicse  wavH  vary  ftirtlier  witli  f  lie  .style  of  ear  and  kind  of  e()iiij)menl. 
it  i.sf|iiite  ini|K).H.xil)ietodeal  with  such  matters  in  .1  small  .spaee.  The 
following  note.s  regarding  isol.itod  eontntJH  may  l»e  of  inten'st  ncvcr- 
theie.K.-*,  and  may  furnish  idea.s  for  u.se  in  designing  ear  iKiard.s. 

'J'he  in.side  liglits  (>f  a  car  can  he  eontrolled  In  .»  two-way  eirenit 
witn  one  Hwifeh  innidp  and  ow  by  the  driver.  The  diiv(  i  ean  turn 
on  the  lighl'<  when  the  ear  is  nlxnit  to  !'<•  o<(nj»ief!.  or  he  ean  turn 
them  oil*  if  they  have  Ic-en  lelt  on  hy  tlie  late  oeenpanls  If  there 
arc  one  or  more  eleefrie  hentcrH  on  the  ear,  they  ought  to  be  eon- 


ttiV'ln 


"'"■(knob  down) 
eoTM  r\n.i. 

(knob 

ccntralJ 

BOTH     DM 


(KNOB  y.) 

ONE     ruLL 


E.  SHOWELL  &  SONS.  Lid., 

STIRCHLEY,    BIRMINGHAM. 


Cast 
Cable  Sockets. 

SUITE   No.    E70. 


Sizes  made. 

Amps. 

75—150 
150-300 
300—450 


Sizes  made. 

.•\mps. 
500—    700 
750—1000 
1000—1400 


Iminediate  Delivery.     Prices  on  Application 

5o/«  Agent  for  the  Electrical  Trade: — 

LIONEL  ROBINSON,  ^;.„'i:n'.' wx. 

Tele.-h-,n-e:  Hzlbzf  6323. 


when  .standing.  l)ut  it  cannot  be  put  on  by  itself.  Yet  another  use 
is  to  jjut  the  side  lights  on  the  "  part  "  eontact,  and  the  head  light 
(or  lights)  on  the  "  all "  contact. 

A  series-parallel-and-ofT  switch  will  provide  for  the  dimming  of  the 
two  side  or  head  lamps,  when  pa.ssing  through  towns  or  when  .standing 
still.  The  dimming  will  save  current,  but  the  lamps  will  still  give  an 
appreciable  light.  There  is  a  special  control  of  this  type  for  dealing 
with  three  lamps.  Two  intermediate  switches  coupled  together  may 
be  connected  to  form  a  changeover  switch  when  two  batteries  are 
carried. 


Iektrik. 


(Knob  Up)  ALL  FULL. 


(Krx)b 

(Knob 

CenTpoO 

Down) 

OFF. 

S.S.-  DIM. 

T.-FULL. 

Fig.  .3. 


Lamj)  signals  to  the  driver  can  al.so  be  arranged  for."*  Two" small 
lamps  on  the  dashboard  and  a  "  Twinob  "  switch  inside  the  car. 
Right-hand  lamp=THr?(  to  the  right.  I>eft-hand  lanip^rMrji  to  the 
left.  iJoth  lamps  on  when  running  =lStop.  ]?oth  lamps  on  when 
standing  — iS/ar/. 

In  Fig.  1.  the  .single  luml)Iei  D.P.  .switch  puts  the  current  on  or  off. 
When  the  current  is  on,  the  .sj)ecial  switch  on  the  left  puts  the  two 
lamjxs  (say.  the  head  or  side  lights)  either  in  .series  or  parallel,  or 
lights  one  only,  viz.,  the  off-side  lamp. 

The  switch  in  Fig.  2  is  a  modification  of  the  original  pattern  of 
"  Twinob,"  and  allows  either  the  head  lights  or  side  lights,  or  both 


TrKTRII 


(^TTi 


FlQ.  1. 


Fio.  2. 


Fio.  4. 


trolled  by  pilot  switches  and  the  pilot  lam|)  fitte<]  in  a  conspicuous 
place.  If  a  two-way  circuit  is  u.se<l  with  the  pilot  lamp.  inde|x«ndent 
ronlrol  is  given  to  the  driver.  .Spring-on  .switches  \pi  into  the  door 
jambs  provide  for  automatic  .step  or  footl)oanl  lighting. 

The  u.se«  of  tho  "  nl!-or-|Nirt-and-oflf "  switch  nxv  of  interrst.  If 
the  l.dl  lig))t  Ih»  um  the  "  part  "  eont.iet  an<l  the  head  light  (or  other 
light.s)  on  the  "  all  ""  contact,  this  will  en.suie  the  tail  lamp  l»r'ng  lit 
when  the  otiier  lights  am  on.  and  .d.«o  |irnnits  of  the  tail  lamp  Ix-ing 
on  by  it.self.  Another  n«e  i.s  wilii  the  two  side  liglits  ;  the  ofTside 
l.\mp  being  on  the  "  p.»rt  '  txmtact.  and  the  nearside  lam|)  on  the 
"  all  '  contact.     It  is  then  ixwsible  to  turn  off  the  nearside  lamp 


to  be  put  on.  In  each  of  the.se  thtT<^  cases  the  tail  lamp  is  aI»o  lighted. 
The  dotted  cin-ie  indicates  an  additional  small  lamp  by  the  driver, 
this  (if  u.sed)  l>eing  in  series  with  the  tail  lamp,  and  ser\-ing  to  indicate 
that  the  latter  is  doing  its  work. 

In  Fig.  :\  S.S  are  the  .side  lights,  and  T  the  tail  light.  The  switch 
is  a  imxiilied  "  Marvel  interim«<liate,''  and  gi vex  the  following  e«introl  : 
KniJi  ?*/)- All  lights  in  jurallel  and  bright.  A'""''  rmlrni  ()(S. 
K»f^  dntni  S'ulc  lights  in  s«<rics  and  tlim  :  tail  light  bright.  Ob- 
viously, a  jiilot  lamp  could  Ik'  eonnect«Ml  in  .serie,s  with  the  tail  light 
a.s  in  the  previous  control  (Fig.  2).  When  the  total  current  excxxnis 
2J  amperes,  a  single  tumbler  D.P.  (or  a  siii^I  "-way)  switch  and  a 
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scries-parallol  switch  should  be  connected  to  give  the  same  control ; 
as  shown  in  Fig.  4. 

The  switch  S  (Fig.  5)  is  a  modified  two-way,  and  might  be  termed 
"  simultaneous  two-way-off,"  as  it  has  an  off  position  and  connects 
both  ways  when  on.  Its  use  prevents  the  dynamo  bemg  connected 
to  the  lights  without  the  battery. 

The  foregoing  diagrams  illustrate  some  "  controls "  recently 
brought  out  by  Messrs.  A.  P.  Lundberg  &  Sons,  477-489,  Liverpool- 
road,  London,  N.,  and  their  special  tumbler  switches  are  also  referred 
to  elsewhere  in  this  article. 


INSPECTION  LAMP  FOR  SHELLS. 


A  feature  of  modem  shell  construction  is  the  minute  care  with 
which  every  part  is  inspected  at  each  stage  of  its  construction.  One 
of  the  most  important  and  certainly  one  of  the  most  awkward  of  the 
inspection  operations  is  that  of  examining  carefully  the  interior  of  the 
shell,  and  to  facilitate  this  operation  the  B,T.-H.  Co.  have  brought  out 
the  very  serviceable  hand  lamp  shown  in  the  accompanying  illustra- 
tion. A  stout  brass  wire  guard  with  top  and  bottom  plates  forms  a 
"  squirrel  cage  "  accommodating  a  tubular  lamp  of  size  not  exceeding 
4|  in.  by  IJ  in.  diameter.  This  guard  (which  can  be  removed  if 
required)  is  carried  in  the  usual  manner  by  a  bayonet  lampholder. 
which  is  mounted  on  a  brass  carrier  rod.  At  the  outer  end  of  the 
latter  is  a  boxwood  handle,  incorporated  with  which  is  a  soundly 
constructed  push-bar  switch.  The  lamp  is  supplied  as  illustrated, 
ready  wired  with  12  ft.  of  35/40  workshop]^flex  to  a  cocus  adapter 


Inspection  Lamp  for  Shells.! 

for  comiecting  to  existing  electric  light  installation.  In  every  re- 
spect this  useful  accessory  is  built  to  withstand  hard  workshop 
service,  and  its  use  should  save  a  great  deal  of  time  besides  leading 
to  increased  and  better  output.  This  inspection  torch  can  be  sup- 
plied in  any  length  required.  An  important  point  is  that  where  an 
ordinary  electric  light  supply  is  not  available,  the  new  inspection 
lamp,  equipped  with  one  of  the  many  types  of  Mazda  miniature 
bulbs,  can  be  worked  from  a  low  voltage  accumulator  or  even  dry 
cells.  It  can,  therefore,  be  effectively  used  in  every  munitions 
workshop. 

CARRON  FIRE  ELEMENTS. 


In  our  last  issue  we  described]the  pattern  of  Carron  fire  which  has 
been  introduced  for  the  coming  winter  season.     The  fires  are  of 


Back    View    of 
Carbon   Fire 
showing   Inter- 
connections. 


■interest  on  account  of  the  novel  form  of  element  which  is  used  in 
I  them. 

With  regard  to  the  construction  of  the  elements,  we  are  informed 


■-^^j 


gniT^^^ 


The  "SIMPLEX" 

Galvanized  Watertight 
Lampholder. 

Ordinary  brass  lampholders  are 
unsuitable  for  outside  wiring  :  they 
are  subjected  to  the  vigorous 
attacks  of  impurities  in  the  atmos- 
phere and  quickly  corrode. 

The  ''SIMPLEX"  Watertight 
Lampholder  is  strongly  made  of 
galvanized  steel ;  easily  wired  and 
assembled  ;  even  when  installed  in 
the  most  exposed  places  it  will  last 
a  life-time. 

Particularly  suitable  for  use  in 
Station  Yards,  Cellars,  Lavatories, 
Mills,  Factories  and  other  situations 
where  the  conditions  are  severe. 

Large  Stocks  held  at  all  our' Branches. 

Simplex  Conduits  Ltd. 

Garrison  Lane,  Birmingham 


London— 

113-1 17,Charing  Cross  Rd.,W.C. 
Manchester — 

16,  Ck)rporation  Street. 
Glasgow — 

72a,  Waterloo  Street 
Bristol — 

11,  DenmarkStreet. 
Newcastle — 

61-65,  High  Bridge. 


Leeds — 

6,  White  Horse  Street 
Liverpool — 

96,  Whitechapel. 
Swansea — 

14,  Heathfield  Street 
Cardiff— 

4,  Westgate  Street 
Aberdeen — 

1,  Crlmon  Place. 


1 1 1  !;iiiii!iiiiiiiiiiiiiiiiii!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiir.(]iiiiiiiiiiii!iiii  -iMi 
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RHEOSTATS 

NEW  LIST  IN  THE  PRESS. 


(Ol'l'  \K  1  \II  N  1      4  . 

DENZIL    WORKS,    NEASDEN,    LONDON,    N.W. 

Contractors  to  tlu  Adniirally,    Wnr  llfficc,  India  Office,  Colonial Offict, 

I'l'^t niit.Kti  }  ~<  ',1  fit  '  ill.   *r~r. 

by  tlio  fompany  flint  tlicso  fonsiHt  of  sniall  cast-iron  diKlics  or  frames 
jHir<«'luiii  ••naiiicllcd  wliilr  inside.  On  tlics<'  dishes  an-  Mi(iiiiil<'d  five 
pairs  (if  sjM'cial  lirej)n>()f  fdrniers.  which  ar<'  fixed  in  flie  ceufn-  by 
ineariH  of  h(Ti«wh,  nnd  the  ends  project  through  slotw  at  the  end  of  the 
casfin^s.  fhiis  bciiij;  entin-ly  free  to  move-  or,  in  of  her  words,  to 
allow  of  ex|)ansion  and  cotif racf ion  of  the  franu-  wifhoiif  fear  of 
fmetiirinK  the  fornierH.  Kach  former  is  KUp|)lied  with  a  »eries  of 
over-hanj^'inK   Hanf^es  or   biiffons,   and   the   n'sisfance   coil   is   laced 


l''l!ONT    \'li:W    OF   ('vUUiiN    l-iHK,   SHiiW'M;   (  n>STBt<Tl<>>    <>r    Kl.r.MKNT. 

aroinid  fhew  in  such  a  manner  that  the  ex]vtnsion  of  the  <>«»iU  in 
taken  tip  ei|ii.illy,  avoiding  sjijijiin^.  We  understand  thai  if  is  im- 
jtossible  for  the  coils  to  fall  off  i>w  n^r  to  this  uni(|uc>  const ruition.  and 
that  the  (Miils  arc  in  no  way  <lan>agp<l  by  Ijeinji  ])inned  or  fixefl  in 
jK>sitici!i  with  win-s.  Th(>  air  has  a  fnv  actvw  all  mnnd  the  coils, 
and  they  fhcrcfoa^  attain  a  maxinuiin  radiant  heat   within  a  few 


INGRAM'S 

Indiarubber  Gloves  &  Gauntlets 

FOR    ELECTRICAL    PURPOSES. 


NON-CONDUCTING 


BEST  QUALITY 
INDIARUBBER. 


Made  In  ALL  SIZES  and 
ORDINARY    STOUT    SUB- 
STANCES to  suit  varying 
Voltages. 


PRICES    ON   APPLICATION. 


Manufacturers- 


J.  G.  rNGRAM  &  SON,  Hackney  Wick,  LONDON,  N.E. 


moments  of  being  switched  on.  Owing  to  the  white  porcelain 
enamelled  interior  of  the  element  frame,  a  rich  red  glow  of  heat  is 
obtained  without  the  use  of  a  reflector  or  other  metallic  backing, 
which,  in  addition,  would  require  repolishing. 

As  the  standard  rating  of  the  elements  is  1,000/1,100  watts,  a 
large  gauge  wire  can  be  used  in  the  coil,  a  fact  which  should  make 
for  great  mechanical  strength  and  consequently  long  life  in  the 
heating  elements. 

The  coils  are  guaranteed  hy  the  makers  for  three  j^ears,  but  they 
claim  that  there  is  no  reason  why  the  elements  should  not  last  many 
years  longer  if  they  are  not  abused  or  roughly  treated. 

As  these  elements  are  fitted  close  together  in  the  fires,  it  will  Ik? 
clear  that  no  dust  or  free  matter  can  collect  in  the  base  of  the  frame 
amongst  the  connections  and  switches. 

It  would  doubtless  be  of  interest  to  state  that  water  can  be  thrown 
on  to  the  "  Carron  "  fires  without  in  any  way  damaging  them,  and 
the  makers  have  had  a  Xo.  226  on  circuit  in  their  test  room  which 
for  the  last  five  months  has  been  daily  subjected  to  a  swilling  of 
water  whilst  on  circuit ;  it  is,  we  hear,  still  giving  every  satisfaction. 


"EDISWAN"  ANTI-ZEP.  SHADES. 


\Mien  the  regulations  for  reduced  lighting  were  first  put  into  force 
the  inajorify  of  tradespcojile  and  coinmcrcial  houses  complied  with 
them  by  using  shades  of  an  extreiiiely  temiwrary  character.     .Many 


4 


Anti-Zkp.  Screes  Pattekn  Shade. 

of  the.se  were  very  dangerous  and  nnist  have  occasioned  a  number 
of  lire«.     Since  the  regulations  liave  been  made  even  more  dnuitic 

than  l>pfon'.  and  since  if   is  also  a]iparenf   that  they  are  likely  to 


SLATE 


INIGO    JONES    &   CO., 

Tudor  Slate  Workm. 
GROESLON,  R.S.O.,  NORTH  WALES. 

Slates  Drillbd  i  Shaped  to  Specification. 

Mil,  .furi.iiT'ii     ■;  "••-'    il'-'rnr      ;, 

»LATE  WORK  tf  EtECTBIC*l  EWBIWEEKt. 
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FERROZOID 
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CONSTANTAN 


WRITE    FOR  PARTICULARS   OF    FOURTEEN    GRADES    OF 

British-Made  Resistance  Materials 


TO:- 


♦♦ 
♦♦ 
♦♦ 
♦♦ 

XX     MAKERS  i 

♦♦    ^~^~^^^~ 

♦♦ 

♦♦ 

♦♦ 

♦♦ 

♦♦ 

♦♦ 


♦♦ 


HENRY  WIGGIN  &  CO,  Ltd., 
George  Street,  Birmingham. 

TCI  fPHONE:  6400  CENTRAL 

'  '-'-'- GRAMS:  "WIQQIN  BIRMINQHAM." 


AGENT: 


^ 


♦♦ 

♦♦ 
♦♦ 
♦♦ 
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LIONEL  ROBINSON, 

3,  Staple  Inn,  London,  W.C.      H 
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JFI  PPHONE:  6323  HOLBORN. 

'  '-'-'-QRAMSi  "FERRYDOM,    LONDON." 


remain  current  for  some  time,  it  is  important  that  the  shading  of  the 
lamjjs  should  be  of  a  permanent  nature,  and  should  confer  complete 
immunity  from  fire  risks.  The  Edison  &  Swan  Co.  are,  therefore, 
offering  a  line  of  anti-zep.  shades  which,  while  complying  with  the 
regulations,  do  not  disfigure  but  rather  add  to  the  artistic  appearance 
of  the  lighting  unit  both  by  day  and  by  night.  The  prices  of  the 
shades  are  also  quite  reasonable.  We  gather  from  leaflet  No.  88 
3,121  that  three  shapes  of  shade  are  offered.  Two  of  these  are  of 
the  screen  pattern — that  is,  they  only  partially  enclose  the  lamj}, 
one  being  rectangular  and  the  other  shell  shaped,  and  the  third  is 
a  conical  shade  8  in.  across  the  widest  part.  The  prices  range  from 
2s.  4d.  to  2s.  9d.  each.  The  shades  comprise  covered  wire  frames, 
and  are  filled  in  with  green  sateen  trimmed  gimp  to  match.  The  fact 
that  so  many  areas,  both  inland  and  on  the  coast,  come  under  the 
restricted  lighting  regulations  should  ensure  a  brisk  demand  for 
these  shades. 


CONDUIT  SPACING  SUPPORT. 


Particulars  are  being  circulated  by  Simplex  Conduits  of  a  useful 
accessory  for  conduit  wiring  which  is  designed  to  hold  the  tubing 
clear  of  the  wall  to  which  it  is  fixed.     In  certain  situations  where 


damp  and  free  moisture  run  down  the  walls  it  is  desirable  in  all  good 
installation  work  to  keep  the  conduit  clear  of  these  wet  surfaces. 
The  device  illustrated  herewith  is  designed  for  securing  on  the  surface 


of  brick,  stone  and  cement  walls.  The  bolts  should  be  grouted  into 
the  wall  and  the  hole  filled  with  Keene's  or  similar  cement  up  to  the 
shoulder.  When  fixed  in  this  manner  the  conduit  will  be  spaced 
clear  of  the  wall  a  full  |  in.  They  are  made  in  seven  sizes  from  |  in. 
diameter  conduit  to  2  in.  diameter.  The  supports  are  supplied  with 
galvanised  finish  at  an  extra  charge  on  the  enamelled  prices.  Where 
the  supports  are  used  for  vertical  conduits  carrying  heavy  cables 
collars  should  be  provided  to  prevent  the  conduit  slipping  through 
the  support. 


A  NEW  DESK  PAD. 


Siemens  Brothers  Dj-namo  Works,  Upper  Thames-street,  E.C.,  are 
issuing  a  neat  and  convenient  form  of  desk  jiad.  If  comprises  an  art 
metal  base  on  which  is  placed  a  block  of  scribbling  leaves,  whicii  are 
punched  with  holes  to  secure  them  to  the  base.  Thev  axe,  however, 
held  firmly  in  place  by  a  spring  clip  at  the  upper  end  of  the  scribbling 
block.  This  advertising  novelty,  issued  on  behalf  of  the  now  famous 
Wotan  lamp,  will,  we  are  sure,  be  a  hard-worked  desk  companion  of  the 
installation  and  contractmg  trade  during  the  coming  season.  Tliere 
should  be  no  need  to  worry  about  stationery  for  making  rough  notes, 
for  the  company  kindly  offer  to  supply  refills.  To  quote  the  old- 
time  theatrical  gag,  "  Come  early  to  avoid  the  crush." 


"MAGNET"  ELECTRIC  FIRES. 


A  pattern  of  electric  fire  which  possesses  a  number  of  distijictive 
fer.tures  is  that  marketed  by  the  General  Electric  Co.,  under  the 
above  trade  name.  It  was  introduced  last  season,  and  we  mider- 
stand  is  hi  considerable  denumd  now  that  the  cold  mornings  and 
evenings  are  with  us  once  again.  The  fire  is  fitted  with  a  novel  form 
of  heating  unit  or  i)anel  which  is  bi'ilt  uj)  in  standard  sizes,  each 
loaded  to  500  wr.tts.  The  spiralled  nickel-chromiuui  element  is 
laid  in  deep  grooves  in  a  curved  fireclay  block  which  is  of  standard 
size  for  each  comolete  500  unit.     Each  block  Is  secured  to  horizontal 
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Canadian  and  Indian 

MICA 

CUT,  SLAB  &  SPLITTINGS. 

MINIMUM   STOCK   200,000  lbs. 


Peerless    Leatheroid    Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite  Fibre,  Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AWARDED  THE  CONTRACT  FOR 
THE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 
ADMIRALIV    OVER    1910,    1912,    1913.    1914   .nd   1915. 


ATTWATER  &  SONS, 


Telegram*  : 
Attwolcr«,  Pre«ton. 

1  clcphone  No. 
1045(2  line.). 


Hopwood  St.  Mills, 
PRESTON. 


Established  1868. 

Code*  : 
Sih  Edition   ABC 
\    W  c»lcrn    l;nion. 


HUpportiiiji  ni('jiil)('ts  in  tlic  fniiic  of  flic  fire,  tlicrc  hciiiji  ;i  mininuini 
coiilfK-l  surfiKc  Ijclwccii  the  iilock  iiiid  tin-  fninic  in  order  to  i.void  an 
iwuliic  licuting  upof  the  frame  by  conduction  currents.     Tlieuscofa 


*J  K\v.  M  vijNKT  1'anki.Tvpk  Kirk. 


curved  element  in  a  curved  frame  also  presents  the  entire  surface  for 
effective  ui=e  in  the  desired  directions,  i.e.,  outwards  and  upwards. 

A  feature  of  the  fire  which  should  appeal  to  users  is  the  employ- 
ment of  solid  copper  rod  for  the  interconnections  between  the 
elements,  the  control  switches  and  the  terminals  for  the  incoming 
flexible  I'ead.s.     The  makers  claim  that  this  construction  eliminates 


2  Kw.  M.\c;xET  Fire  showing  Use  of  Trivet  over  Heatikg  Elements. 

the  risk  of  loose  connections  or  contact  between  the  internal  con- 
ductors and  the  frame  of  the  fire. 

The  complete  fire,  as  the  illustrations  herewith  show,  is  of  neat  and 
artistic  a])))carance,  and  it  is  being  offered  in  sizes  from  1..500  to  3.000- 
watt  rating.  A  i)0]}ular  priced  fire  is  listed,  and  the  more  exjiensive 
designs  containing  the  standard  panel  tyi>e  of  heutuig  element  are. 


"  RocHD.\LK  "  Design  Magnet  Fikb. 

of  course,  fitted  in  highly  oniamentnl  )Mili.><hed  lirass  or  rop|)pr 
frames.  Tiie  tiiTs  aiv  all  eonvonieiitly  porfahie.  the  carrying  handle 
being  clear  of  tlie  hot  air  curnMit^,  and  therefon-  alwa.\-s  c<k)I  enough 
to  hold.  The  2  kw.  size  of  tire  is  1  .■>J  in.  high  by  1 2J  in.  wide  by  Gj  in. 
projection. 


LEWIS'S     SCIENTIFIC    CIRCULATING     LIBRARY. 


ELECTRICAL,  MECHANICAL  &  GENERAL  ENGINEERING  TEXT  BOOKS  &  TECHNICAL  WORKS. 

ncip  Works  iitid  Pcuj  f-dUlons  cm  be  h.U  irom  the  tlbrarc  Imiticdlatclp  on  publication,    ^r  i    >>c:  mu*klm  ioti. 

READING  ROOM  open  Daily  to  SUBSCRIBERS. 

130.  CiOWtR   SI  KLET.  and  24.  GOWER  PL.\CE. 
LONDON.   W.C 


SUBSCRIPTION,  Town  or  Country,  from  ONE  GUINEA. 

H.  K.  LEWIS   &  Co.  Ltd., 


Prlnt»l  and  Publlshsi  by  GEORGE  TUCKER,  at  Uw  EJHorU\.  Printing  and  Publlshtng  Omo«.  I.  2  and  3.  S/^uamxjnr  Court,  Flk«t  STumrr.  in  the  City  of 

LONCON,  Fmdat,  Ncvembbr  12,  191&. 
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4-     The    round   Table,     f 

I  By    "KVA."  ^ 


The  latest  in  electric  fires— The  "  Veriott." 
*         *         *         *. 

Yet  another  arti-Zep  shade  has  reached  me,  this  time  from 

Dick,  Kerr  &  Co.     When  not  in  use  dimming  the  brilliance  of 

Britannia  lamps  it  makes  a  good  sugar  or  sand  scoop. 
•"  *         *         *         * 

If  every  officer  returning  from  the  Front  receives  a  warm 
welcome  from  his  wife  and  from  an  electric  fire  at  the  same 
time  he  is  a  lucky  fellow.  The  C.L.E.S.  Co.  think  he  ought  to, 
and  are  not  afraid  to  say  so.     {See  p.  60.) 

^  >fi  ^  ifi 

Mr.  F.  W.  Purse,  City  Ebctrical  Engineer,  Carlisle,  and  an 
ardent  "  Point  Five,"  has  sent  me  the  following  letter  : — 

"  My  De\r  KVA.— You  appear  to  have  been  over-rash  in  your 
rashness  this  week  in  discontinuing  the  list  of  "  Point  Fives."  You 
commenced  this  unmediatelj^  after  the  Harrogate  Convention,  and 
very  appropriately  enough  the  Harrogate  Corporation  have  come  into 
line  as  "  Point  Fives,"  which  makes  a  list  of  24,  thus  Harrogate 
started  and  Harrogate  completes.  It  is  the  introduction  of  it  at 
Harrogate  at  the  present  time  which  is  specially  noteworthy,  coming 
as  it  does  after  many  attacks  on  the  "  Point  Fives  "  system,  particu- 
larly the  rateable  value,  and  now  we  have  an  ex-president  fully  taking 
it  up." 

^  ^  ^  ^ 

THAT  PEAK  LOAD  PROBLEM. 

We've  hustled  for  power  contracts  and  landed  a  lot  as  well, 

We've  himted  the  country  over  for  fancy  outfits  to  sell, 

We've  peddled  electric  irons,  we've  boosted  electric  pots. 

And  gathered  up  fans  and  sold  'em  in  regular  carload  lots. 

We've  hinted  and  preached  and  threatened  and  advertised  year  on  year 

And  talked  to  the  folks  like  Uncles  and  written  'em  plain  and  clear, 

But  in  spite  of  our  ceaseless  efforts,  our  labours  almost  sublime. 

Full  half  of  our  power  units  are  idle  most  of  the  time. 

And  that's  the  fault  of  peak  load 

(It  never  is  a  weak  load) 
Which  jumps  upon  the  backs  of  us  at  certain  times  of  day 

A  bold  and  not  a  meek  load, 

A  make-you-swear-a-streak  load, 
Oh,  if  it  weren't  for  peak  load  our  labour  would  be  play. 

The  sun  goes  down  in  the  western  sky  and  the  stars  come  into  sight, 
And  the  homes  of  the  busy  city  are  drawing  on  us  for  light. 
The  theatres  glow  in  glory,  the  signs  and  the  street  lights  glare. 
And  here  at  the  central  station  we've  worry  enough  to  spare. 
For  the  straining  boilers  trouble,  the  labouring  engines  throb. 
And  we  start  up  the  whole  equipment  to  handle  the  heavy  job. 
It's  trouble  enough  on  week  days  to  manage  the  problem  well. 
And  then  when  Saturday  Night  comes  round — say  SATURDAY  night 
is  Hell  ! 

And  so  we  cuss  the  peak  load. 

The  big  load,  the  freak  load. 
Which  jumps  upon  the  backs  of  us  at  certain  times  of  day, 

A  strong  and  not  a  weak  load, 

A  make-you-swear-a-streak  load, 
Oh,  if  it  weren't  for  peak  load  our  labour  would  be  play. 

If  only  the  load  were  steady  each  hour  of  the  twenty-four, 

We  wouldn't  be  fretting  and  fuming  and  figuring  any  more 

On  boosting  the  "  off  hour  "  business  by  every  kind  of  scheme  ; 

But  the  peak  load  still  is  with  us  and  life  is  no  idle  dream. 

For  all  of  the  new  inventions  we've  brought  to  the  public's  view, 

Electric  curling  irons  and  vacuum  cleaners,  too. 

For  all  our  advertising,  our  urging  in  prose  and  rhyme, 

Full  half  of  our  power  units  are  idle  most  of  the  time. 

And  that's  the  fault  of  peak  load 

(It  never  is  a  weak  load) 
Which  jumps  upon  the  backs  of  us  at  certain  times  of  day, 

A  not  at  all  unique  load 

Yet,  in  a  way,  a  freak  load. 
Oh,  if  it  weren't  for  peak  load  our  labour  would  be  play. 

Berton  Bradley,  in  "  Power." 


According  to  an  announcement  in  a  contemporary,  the 
Engineering  Institutions  Volunt^'er  Training  Coi-ps  has  "  sec- 
tions for  shooing  parade  at  the  miniature  ranges."  Surely 
these  must  be  the  farriers  ! 

*         *         *         * 

I  am  authorised  to  state,  in  answer  to  a  correspondent,  that 
the  horse  (sic)  power  developed  by  the  new  Mazda  revolving 
lamp  shade  is  being  measured  by  the  National  Physical  Labora- 
tory. The  results  will  be  available  for  publication  after  the 
war. 


-.■-..'^«    -'  ■"  "» 

A  Detroit  Electric  Coupe  climbim;  a  "  Fimfle."" 

While  on  the  subject  of  advertising  novelties,  I  must  men- 
tion the  telephone  pad  which  the  Park  Royal  Engineering 
Works  are  sending  out  to  the  deserving  in  the  industry.  Per- 
sonally I  have  given  up  recording  telephone  messages,  but  our 
overworked  accountant  has  clipped  the  pad  to  his  'phone  and  is 
now  supremely  happy.  Unlike  many  of  its  pad-ecessors  this 
pattern  can  be  attached  to  the  telephone,  and  is  at  the  correct 
angle  for  writing  on  without  acrobatic  or  other  mathematical 
expressions.  *         *         *         * 

A  correspondent  has  kindly  called  my  attention  to  the  fol- 
lowing verse  from  the  "  Song  of  the  City  Clerk,"  reproduced  in 
the  first  number  of  "  The  Two  Asuwere,"  the  magazine  of  the 
2nd  Battalion  1st  Surrey  Rifles.  Evidently  the  clerk  is  now 
with  the  Forces,  and  no  longer  travels  by  L.C.C.  : — 

Aubrey  Llewellyn  Coventry  Fell, 
Your  day  is  done,  your  race  is  run. 
You'll  take  no  fares  from  me. 
Your  yellow  cars  may  jamb 
From  "the  City  to  East  Ham. 
I  no  longei  'jare  a  — ■ — , 
I  am  free  ! 

♦  i^  ♦  ^:: 

THIRTY-SEVEN    YEARS    AGO. 

[From  The  Electrician  (Second  Series),  November  16.  1878.] 
*Dynamo-Electric  Machines. — The  cry  is,  still  they  come  !  It 
w  ould  be  a  great  mistake  to  suppose  that  we  have  seen  the  last  of  the 
really  important  improvements  to  be  made  in  this  direction.  The 
whole  question  in  relation  to  these  machines  is  at  the  present  moment 
being  very  carefully  considered  by  several  practical  electricians,  who 
have  also  a  due  laiowledge  of  electrical  theory. 

Novelty  in  Telegkaph  Wire.— The  National  Tube  Works,  at 
McKeesport,  have  succeeded  in  making  a  novehy  in  msulated  tele- 
graph wire  which  bids  fair  to  ensure  the  doing  away  '«"ith  the  im- 
sightly  telegraph  poles  in  the  streets  of  our  cities.  It  consists  in 
rolling  an  iron  tube  around  a  glass  tube  which  insulates  one  or  more 
copper  wires.  The  new  wire  is  to  be  used  in  underground  lines  in 
Philadelphia.  It  is  claimed  for  it  that  it  is  better  insulated  than  th^ 
ordinary  telegraph  wire  suspended  m  air.  and  tliat,  therefore,  less 
battery  power  will  be  needed  than  with  the  present  system.  [We 
greatly  question  the  value  of  this  novelty. 1 


No.  39.-  Direct  Current 
combined  Motor  Starter 
and  Field  Regulator,  with 
No-Volt  Release  and  pre- 
determination of  speed. 
Fitted  also  with  Overload 
Release  when  desired. 


IGRMIC 


A.C.  STARTING  SWITCHES. 

IGRANIC     ELECTRIC     CO.,     LTD., 

147.      Queen     Victoria     Street,     London. 


No.  32. —  Improved  3-Phase  Rotor 
Starter  for  Slip  Ring  Motors  ;  starts 
the  motor  with  resistance  in  all 
three  phases  of  the  rotar  circuit. 
All  parts  interchangeable,  auto- 
matic protection  against  overloads 
and  voltage  failure. 
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SIEMENS 


EL.ECTRIC     MOTORS 


Part  of  small  Motor  Shop, 
Stafford  Works. 


SIEMENS   BROTHi^RS  DYNAMO  WORKS  LIMITED. 

HhadOfficbi  CAXrON   HOUSE,    WESTMINSTER.  S.W. 
T«l«phonei  Gbruaud  860,  Talogramsi  "  Sibmbrm.os,  Vic,  Lokdob." 

Suppllef  Dept.  :    38  &  39.  UPPHR  THAMES  STREET,  EC. 

Ttlaphonti  City  5350.  Telegramj  1  "  Sibmqto*.  Cbkt.,  Lokdow." 

HOME  BRANCH  ADDRESSES: 
BiRMiMaHAM — Ontral  Ho  ,  N«w  St     j     Manchkstbr — 196,  Dsanatatt. 
Brittol— 30.  Bridge  Street  Nbwcastlb— 64-68.  CoUlnrwood 

Cardiff — 89,  St  Mary  Street  Shkffibld — 22.  Hl«h  St      [Bldt». 

CLA300W — 66,  Waterloo  Stre^.  I     Southamftoh — 46.  Hli{h  Street 

Bpanoho*  In    Principal    Town*   Abroad. 


LIGHT  AND  MUNITION  WORK. 

Nine  out  of  every  ten  British  factories  are  iiow<'iigaf{<»d  in  the  pm- 
iliutinii  of  '•  iinmitions  of  war  '  in  one  form  or  .iiiofhcr.  I>abnnr  i.-^ 
lu'ing  ciuonragcd  to  jnit  f<»rth  its  utnio.-^t  cllort.s  ;  .•(hojts  an-  IxMiig 
rc-orRaniHcd  to  hasten  the  pntgress  of  onlers ;  new  jilant  is  Iwing 
installed  to  coix-  with  fhr  e.xiiaustless  dcniands  of  our  armies.  Over- 
time is  hciiig  worked  cverywhcr-e.  and  all  over  the  roiintry  there  are 
factories  in  full  swing  night  and  day.  These  niantifaetun^rs  often 
overlook  ^in  item  which  might  make  a  dilTi-n-iice  of  as  much  a^  10  imt 
cent,  in  the  iiiit|iiit,  and  that  is  good  iightuig. 


the  quantity  and  the  quality  of  the  output.  In  one  case  the'output 
was  from  12  to  20  per  cent,  less  during  the  hours  of  artificial  lighting, 
and  this  .showed  that  the  lighting  was  wastefully  bad.  In  another 
ca.se  the  ijistallation  of  an  improved  system  of  lighting  increased  the 
output  b}'  11 -4  per  cent.  Good  lightiiig  of  course,  reduces  the  risk 
of  accident,  and  the  committee  found  that  the  probable  accident  rate 
jK-r  hour  was  about  40  per  cent,  higher  for  artificial  than  for^naturaJ 
lighting.  ^ 

The  more  clo.sely  artificial  lighting  gets  to  good  dajdight,  the  fewer 
the  troubles"and  delajs  due  to  accident.  The  Accidents  Offices' 
As.sociation,  which  includes  most  of  the  insurance  companies  in- 
terested in  workmen's  compeasation,  states  that  "  the  effect  of 
deficient  or  bad  lighting  upon  a  risk  is  distmctly  prejudicial  in  vary- 
ing degrees  from  the  accident  point  of  view." 

'•^  Coed  factor}'  lighting  in  the  pre.sent  circumstances  may  be  said  to 
have  become  a  national  necessity.  Here  are  the  conditions  of  good 
lighting  laid  down  by  the  committee:  (1)  Adequacy.  (2)  A  reasonable 
tlegree  of  constancy  and  uniformity  of  illumination  over  the  neces- 


G.E.C.  Atmos  Semi-Ixdirect  FrrTrsa. 

sarj'  area  of  work.  (3)  The  placing  or  shading  of  lamps  so  that  the 
light  \xo\\\  tiiem  does  not  fall  directly  on  the  eyes  of  an  oi>erator  when 
engaged  on  his  work,  or  when  looking  horizontally  across  the  work- 
room. (4)  The  placing  of  lights  .so  as  to  avoid  tlie  castiiig  of  shadows 
on  the  work. 

These  conditions  appear  simple  enough.  But  in  practice  it  is  not 
easy  even  to  decide  what  is  "  adequate  "  in  the  way  of  lighting. 
Ever}'  class  of  factory  and  everv  class  of  work  has  its  own  standard 
of  adequacy,  and  it  is  a  complex  matter  to  select  the  size  of  lamps 
and  the  design  of  reflectors,  and  to  arrange  the  jxjsitions  of  the  lights 
so  lus  to  give  adequate  uniform  illumination,  without  glare  or  trouble- 
some .-hadows. 

We  may  remind  our  readers  that  the  (.ieneral  Electric  Co.  (Ltd.) 
has  dev(>lo|)ed  the  manufacture  of  the  electric  lamps  and  fittings 
n^quired  for  the  mo.st  efficient  lighting.  The  main  industrial  uses 
of  the  Osram  lamj)  are  in  the  local  lighting  of  ttwls,  and  in  the  illu- 


Li.K.C.  At.mos  Ukfi.kctok  Fimxn. 


G.E.G.  Atmos  SKMT-TxmRKcr  FrrriNO. 


G.E.C.  Atmos  Works  L.4Ntkrn. 


Artificial  light  can  l>e  mwJe  pmelically  a»  pnnl  r..s  daylight,  and  it 
may  even  Ix^  made  l>etter  than  day'iglit  when^  a  fa<  t«irv  is  t     " 
vidtMl  witli  windows.     Sime  time   tgo  the  Home  Oltice  ajj  i 

l)ej»jirln>ental  Committe*'  to  study  this  quej^tion  of  factor}-  huhtnig, 
and  in  .in  interim  reixtrt  the  (Ttnnnittoo  notes  that  witnesses  in 
general  admit te<l  the  effect  of  iinpn)ve<l  lighting  in  incrraMiig  i»oth 


niination  of  offices,  corridors,  storeys,  testing  lalwratories  and  other 
auxiliaiN  -fa  f.icfory.      Ivvrger  sizes  of  these  lamps  are  also 

used  in  1  illumination  of  bays  and  workshops.     For  these 

higher  candle-powers,  however,  economy  is  enhanced  In'  the  use  of 
the  Osnim-.^tmos  lamp,  which  is  of  the  half-watt  ty|X^.  These 
last-name<l  lam]is  are  available  only  in  'he  largir  .sizes,  from  200  to 


f 
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ELASTA  LM 


Advt.  of  Pope's  Electric  Lamp  Co.,  Ltd.    Also  makers  of  Carbon  and  Radiator  Lamps,  Hythe  Road,  V/illesden,  N.V/. 


300  c.p.  upwards.  They  are  a  highly  efficient  source  of  general 
ilhnnination,  and  it  is  stated  tliat  they  maintain  their  candle-power 
throughout  a  long  life,  and,  in  fact,  give  the  brilliancy  of  the  arc 
lamp  with  all  the  advantages  of  ordinary  incandescent  lamps  and  the 
added  one  of  much  greater  economy.  All  these  lamps  are,  of  course, 
capable  of  withstanding  vibration  and  other  shocks  incidental  to 
factory  use. . 

For  use  with  these  lamps  the  General  Electric  Co.  has  produced  an 
extensive  range  of  reflectors  and  fittings  specially  designed  for  fac- 
tory purposes.  The  variety  of  these  reflectors  andj^fittings  is  most 
extensive,  and  to  assist  prospective  users  in  their  correct  employ- 
ment the  illuminating  engineering  department  of  the  company  is  at 
disposal.  After  a  study  of  the  special  conditions  in  the  factory,  the 
department  specifies  the  degree  of  illumination  which  is  necessary  to 
obtain  the  highest  efficiency  in  each  part  of  the  factory,  and,  at  the 
same  time,  indicates  how  that  degree  may,  with  certainty,  be 
attained. 

A  new  leaflet  has  just  been  issued  dealing  with  a"^  number 
of  G.E.C.  industrial  lighting  units  suitable  for  use  in  dift'erent  posi- 
tions in  factories  and  workshops,  special  attention  having  been  given 
to  ersure  that  the  present  lighting  regulations  are  complied  with. 
Among  the  designs  to  which  attention  is  particularly  directed  is  one 
known  as  the  G.E.C.  munition  shop  pendant,  a  G.E.C.  shell  inspection 
handlamp,  as  well  as  some  new  and  useful  I'eflectors,  both  direct  and . 
semi-indirect,  for  Osram-Atmos  Lamps.  From  this  leaflet  the 
adjoining  illustrations  have  been  taken,  and  copies  of  it  may  be  ob- 
tained at  the  head  offices  of  the  company,  67,  Queen  Victoria-street, 
London,  E.G.,  or  branches  in  the  chief  provincial  centres. 


LIFTING  MAGNETS. 


As  a  labour-saving  device  the  liftmg  magnet  ranks  next  to  the 
crane  in  the  iron  and  steel  mdustr3'.  In  handling  such  materials  as 
pig  iron  or  heavy  scrap,  one  magnet  can,  and  has,  displaced  as  many 
as  50  men,  indeed  some  kinds  of  scrap  can  only  be  dealt  with  at  all 
by  this  means,  without  having  to  break  it  up  into  small  pieces.     : 

As  an  illustration,  we  quote  from  the  letter  of  a  user  of  an  Igranic 
magnet,  and  more  unfavourable  conditions  for  a  magnet  it  would  be 


difficult  to  imagine.  The  magnet  was  36  in.  diameter,  and  used  for 
handling  chips,«rail  ends  and  chippings. 

We  use  the  magnet Jonly  20  hours  per  month.  It  used  to^take^lO  men 
10  hours  to  load  a  truck  of  chippings  at  a  cost  of  £-1:,  whereas,  with  magnet, 
including  power,  depreciation,  men,  &c.,  it  costs  us  8s.  per  truck,  and  we 
load  it  in  two  hours'  time. 

In  other  words  this  36  in.  magnet  working  only  240  hours  per 
annum,  accomplishes  a  saving  of  £3.  12s.  per  truck,  and  the  number 
of  trucks  loaded  per  j^ear  is  T-iO.      The  total  saving,  therefore,  is 


Detail  of  Igranic  Lifting  Magnet  showing  coil  kaisep. 
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Manufacturers  of 

PHOSPHOR  BRONZE, 

GUN  METAL,  MANGANESE  BRONZE, 

Brass  &  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 

CASTINGS. 

PHOSPHOR  TIN. 

PHOSPHOR  COPPER. 

CHARLES  CLIFFORD  &  SON,  Ltd. 

BIRMINGHAM. 


f 


^> 


NO  BAHERIES.      NO  SWITCHBOARD. 

Standard    110   volts— direct   current. 
Output  500  to  750  watts. 

A  complete  electric  lighting  plant  in  one 
compact  unit  delivering  current  to  the  lamps, 
electric  stove,  electric  fan.  vacuum  cleaner, 
pumping  motor,  or  any  other  use,  without 
the  use  of  complicated  switchboards  and 
costly  storage  batteries  requiring  constant 
expense   and   care. 

WRITE  TO-DAY   FOR  COMPLETE  DESCRIPTION 


WALTER  D.  FAIR  &  CO. 

43    LEICESTER    SQUARE 
LONDON.    WC 


£432  jjer  annum.     The  cost  of  the  magnet  is  about  one-third  of  emphasises  the  fact  that  the  tiiflBculty  in  magnet  design  has  not 

this  amount.  been  to  pro])ortion  the  magnetic  and  electric  circuits  (imiwrtiint 

Other  instances  of  somewhat  similar  economies  are  constantly  as  this  is),  but  in  the  development  of  a  machine  v.-hich  Mill  remain 

ap]K;aring,   and    the   evitlence   .seems   perfectlj-   convincing   of   the  oi)erative  under  the  severe  usage  to  which  it  is  ordinarily  subjected. 


ItJUANic  Maoskt  i.iftino  >Stkkl  Bonnix. 

economy  ofTcclofl  by  tijp  use  of  a  proixrly  desipj»Ml  .iu«l  eonatnirtod 
liftiup  n\)tv;net  for  li.aiulling  ni.-^pncfii^  material.  It  is  a  si^nili'  \iit 
fact  that  the  general  pro|>ortions  .»nd  arrangonient  of  lifting  magnot^ 
have  rhangH  btit  little  since  they  were  first  intro<Iuce<I.  The 
8tructutiv\    (let. kits,    however,    have    change<l    nvdicilly,    and    tliis 


IoKAMrM.\'5NKT  SHOWING  LCOS  FOR  LIFTIN'O  MXS  CAST  WITH  THE  CASIN". 

It  is  not  an  exaggeration  to  say  that  no  electrical  machine  in  the 
stool  or  any  other  iiulustry  is  called  ui>ou  to  meot  the  service  con- 
ditions of  the  lifting  magnet. 

\Nhcn  handling  pig  iron  the  magnet  is  dn>piied  on  to  the  pile,  ofteii 
at  the  full  lowering  sj^oetl  of  the  crane,  500  times  a  day  ;J  it  is  out  ol 
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Making  diree  grow 

where 
there  were 
but  two 
before 


Western-  Electric 

REPEATING  COILS 

PHANTOM°CIRCUITS 

WHICH    WILL    INCREASE 

your  available  telephone  circuits  without  increasing  your 
outside  wire  plant. 

They  will  mean  a  greater  efficiency  in  existing  plant  with 
practically  no  increase  in  maintenance  expense. 

You  accomplish  that  which  seems  impossible.  **  YOU  GET 
SOMETHING  FROM  NOTHING  "—you  make  three  blades 
of  grass  grow  where  there  were  but  two  before. 


TRANSiyiiSSiON  LOSS 

IS  PRACTICALLY 

NEGLIGIBLE. 


makes  it  possible  to  transmit  three  telephone  messages  at  the  same  time 
over  two  ordinary  metallic  circuits  merely  by  adding  repeating  coils. 


The  No.  4006a.  Repeating  Coil  is  designed  to  give  the  highest  possible  efficiency  for 
ringing  and  talking.  With  one  No.  4006a.  Repeating  Coil  connected  at  each  end  of 
a  phantomed  circuit,  satisfactory  signalling  is  assured  over  any  circuit  which  can  be  used 
for  satisfactory  speech  transmission. 


WORKS: 


W(fsTgm£kcTm  CcmpMi^LmTed 


N.  WOOLWICH. 


doors  dav  and  night ;  it  is  used  in  rain  and  snow  ;  it  may  at  times 
be  entirely  submerged  ;  and  is  used  by  men  more  interested  in  big 
tonnage  than  in  the  care  of  the  magnet.  The  Igranic  Electric  Co., 
Ltd.,  claim  that  their  Igranic  magnet  was  designed  and  constructed 
with  all  these  conditions  in  view,  and  that  their  magnets  are  daily 
performing  such  work,  and  furthermore  they  state  that  they  have 
yet  to  hear  of  even  an  hour's  delay  in  operation  due  to  the  failure  of 
one  of  their  magnets. 

They  claim  that  repeat  orders  from  large  steel  works  in  this  country 
and  abroad,  where  their  magnets  are  working  side  by  side  with  other 
magnets,  indicate  that  the  operating  engineers  agree  as  to  the 
reliability  and  dependability  of  the  Igranic  lifting  magnet.  The 
structural  details  which  contribute  to  these  excellent  performances 
are  : — 

1.  Coil  positively  anchored  to  magnet  frame  to  prevent  relative 
movement. 

2.  Coil  and  surrounding  space  thoroughly  impregnated  under  a 
combined  heat-vacuum — and  later — pressure  system  rendering  the 
coil  waterproof  and  eliminating  pockets  of  dead  air. 

3.  Fireproof  materials  throughout. 

4.  Coil  shield  of  manganese  steel. 

5.  Three-point  suspension  by  lugs  cast  integral  with  frame, 

6.  Pole  shoes  centred  on  turned  shoulders  to  jirevent  the  swinging 
side  blows  from  breaking  the  through  bolts. 

7.  The  use  of  through  bolts  for  securing  shoes. 

There  are  other  points,  but  the  foregoing  are  of  vital  importance. 
In  dealing  with  1  it  should  be  remarked  that  the  Igranic  magnet  is 
wound  on  a  steel  spool,  so  that  all  sjiool  material  is  active,  forming 
part  of  the  magnetic  circuit.  The  coil  shield  used  on  these  magnets 
(which,  with  the  pole  shoes,  forms  the  under  surface  of  the  magnet)  is 
of  special  ribbed  manganese  steel,  and  the  use  of  this  material  is 
noteworthy.  Coil  shields  are  often  made  of  brass  or  phosphor 
bronze,  but  with  the  usage  to  which  the  magnet  is  subjected,  this 
becomes  easily  dented,  and  the  coil  is  permanently  injured.  Also 
these  shields  under  constant  blows,  become  riveted  into  the  case  so 
that  removal  becomes  very  difficult.  Manganese  steel  is  the  one 
material  which  withstands  this  service,  and  being  non-magnetic,  this 


material  is  used  for  the  coil  shields  of  the  "  Igranic  "  magnet.  It 
should  be  noted  that  not  all  mixtures  of  manganese  steel  are  non- 
magnetic, but  that  used  in  Igranic  magnets  is. 

With  regard  to  siispension  lugs,  it  has  been  conclusively  proved  in 
practice,  that  eye-bolts  are  inadequate,  as  they  may  soon  break  off. 
In  the  52  in.  "  Igranic  "  magnet  heavy  lugs  are  cast  integral  with  the 
casing,  and  a  pin  is  used  for  the  chain.  If  by  any  chance  a  pin  wears 
unduly  or  breaks,  it  is  a  simple  .'natter  to  knock  out  the  old  pin,  and 
fit  a  new  one,  whereas  a  broken  eyebolt  involves  drillmg  out  and 
retapping. 

As  illustrating  the  extreme  robustness  of  "  Igranic  "'  magnets,  \.-e 
are  informed  of  the  followmg  well-authenticated  cases  of  "  Igranic  "" 
magnet  abuse  :  A  magnet  was  installed  in  a  works,  a  part  of  which 
became  flooded.  The  magnet  was  under  water  for  10  days.  At 
the  end  of  that  time  the  water  subsided,  and  the  engmeers  comiected 
the  magnet  up  again  and  successfully  went  to  v  ork  with  it,  as  though 
nothing  had  happened.  Its  efficiency  was  imimpaired.  In  another 
works  is  installed  a  43  ui.  "  Igranic  "  magnet  designed  for  125  volts, 
and  which  for  over  a  year  has  been  operating  successfully  on  220 
volts.  The  magnet,  of  course,  heats  up  considerably,  but  is  simply 
allowed  to  cool  off,  and  then  starts  work  agam.  In  another  uistance 
a  43  in.  '"  Igranic  "  magnet  was  directly  u\  a  fire,  which  gutted  the 
whole  of  the  adjacent  buildings.  The  magnet  must  have  been 
subjected  to  intense  heat.  It  was  salvaged  after  the  fii-e,  and  put 
into  service  with  no  attention  except  the  renewal  of  some  bolts 
holdmg  the  cover  plate  in  place. 

The  Igranic  Electric  Company  are,  naturallly,  enthusiastic  iii 
recommending  their  lifting  magnet  for  hard  service,  and  perhaps 
engineers  >vill  think  this  confidence  is  justified. 


Why  not  a  space  like  this 
under  reading  matter?  The 
cost  is  purely  nominal.  Let  us 
quote  you. 


I 
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One,  Two  &  Three  Phase 
MOTORS. 

I.ANGlK>N.l)AVIi:S    MOIOH    CO. 

Head    Office:     110,     CANNON     STREET,     LONDON,     E.C. 
Works:   Dermody    Koad,   Lewisham,   London,   S.E. 


Insulation 


g^iThe.  cnIy>featisfactory/8ubstitute  for  ';- 

?'  As  be  s  t  o  S  Wi  r  e:  ^a  1  s  o  f  o  r  f  1  e  x  i  b  1  e  '  " 

;  'leads,  etc.;  AMPLE  STOCKS. 


\^ 


H.  HARTJEN  &  CO..  35  37.U0BLE  STREET.  LOMDOH.  E.C. 


A  TEMPORARY  TRAVELLING  CABLE  WAY. 


THE  "VERIOTT"  ELECTRIC  FIRE. 


A  radial  travelling  electrically-operated  cableway  of  1,790  ft.  span, 
erected  la.st  year,  according  to  the  "  Engineering  News,"'  is  how  in 
opf'Hition  at  the  Goldficid  ( 'onKolidafcd  Mines  Co.,  (Joldfield,  Nov., 
for  the  tranfiiKjrtation  of  railings  from  a  largo  duinj)  to  the  mil!  for 
re-treAtment.  The  tailings  have  been  (lum{)ed  at  the  jjresent  loca- 
tion since  190(1  and  cover  l'>  acres.  1"he  radial  travelling  tower  of 
the  cable  way  is  125  ft.  high,  and  the  head  tower  is  10<t  ft.  high.  The 
tail  lower  travels  through  an  arc  of  lOit  dog.  40  ft.  about  the  head  or 
pivot  tower.  Owing  to  ihe  uneven  nature  of  the  ground  over  which 
the  rail  tower  travels,  it  has  been  found  necessary  to  build  a  steel 
trestle  in  some  jjlaces  to  carry  the  trackway.  In  the  remaining 
jKjrtion  the  tracks  are  laid  on  the  ground.  The  cableway  o|K'rates  a 
four-line  .'{yd.  Andresen-Evans  bucket,  weighing  9,8tKjlb.  The 
cable  way  is  ojM-rated  1(5  houi-s  per  day  in  two  shifts  and  delivers 
l.OWJ  tons  to  the  mill,  which  runs  continuou.sly  to  handle  this  amount. 
The  grab  bucket  digs  the  deposit,  conveys  and  dumps  it  into  a  re- 
ceiving liopiK-r  in  front  of  the  |)ivol  tower,  at  a  considerable  elevation 
above  the  tower  bjise.  This  hopjx-ris  mounted  to  move  radially  with 
the  cableway  tnivel.  From  this  first  receiving  hopper  a  trough  on  a 
radial  line  delivers  to  the  liii.il  receiving  h<)j)per. 


AN  ATTRACTIVE  FIRE  POSTER. 


Tlif  ' 'ouiity  of  L<)M<l<Mi  Micctric  .Sup|)ly  Co.  have  sent  usanaclvance 
})ro(jf  of  their  latest  j>ost<'r.  designed  to  boom  business  in  electric 
fires.  The  reprofluction  herewith  gives  a  fair  impression  of  the 
f)riginal  photograjih.  uliich  cr)nveys  an  cxcellenf  ide.i  of  the  WMrmth 
of  the  Helling  lire,  and  also  the  warmth  of  the  welcome  which  the 
returned  soldier  is  receiving  from  his  sweetheart.  'J'he  design  is  not 
only  jtatriotic.  but  is  rather  nearer  to  life  than  many  of  the  attempts 
we  have  recently  seen  in  this  direct  ion.  The  p  ising.  too,  is  both 
artistic  and  natural,  two  facts  which  further  commend  the  illustra- 
tion jw  a  useful  piece  of  electrical  i)ublicity  material. 


A  Warm  Welcome  at  a  Warm  Fikk. 


Manvof  our  readers  will  recall  the  fact  that  Messrs.  Crompton  & 
Co.  have  been  in  the  market  with  electric  fires  for  some  tiuie'past. 
Interest,  therefore,  attaches  to  an  entirely  new  and  distinctive  design 
of  fire  which  they  are  now  putting  on  the  market.  The  adjommg 
illustration  shows  a  half  side  view  of  this  fire,  and  it  will  serve  to 
explain  the  general  lines  of  the  construction.  The  tire  is  made  in  one 
design  only,  and  the  stand;ird  finish  is  nickel -pi  a  ted  centre  in  re]K)usse 
])attem  Louis-'^ieze  style,  ornamental  panelled  cast-iron  ends  and 
I)erforated  steel  l)ody,  stoved  bh'xk  enamel.  At  the  front  of  the  fire 
is  a  nickel-plated  detachable  trivet  shell.  It  will  be  noticed  that  there 
is  a  3-heat  4-point  control  switch  recessed  within  the  frame  of  the 
fire,  and  jdsf)   a  ring  handle  is  furnished  for  carrying  purjxjses. 

The  elements  are  mounted  in  six  horizontal  rows  in  a  recessed  metal 


Half  Side  View  of  "  Neriott  "  Fire. 

reflecting  chamber,  which  is  entirely  shut  off  from  the  frame  of  the 
fire  ;  it  is  only  open  at  the  fn)nt.  The  elements  themselves  are 
of  the  ini(afonncr])atteni.  r.nd  ;'re  wound  with  thin  ni(  kel  chnmiium 
ribbon.  The  surface  of  the  rellcctor  is  stnvkeil  with  vertical  lines, 
which,  when  the  elements  r,re  glowing,  give  the  ap|)ean'.nce  of  .". 
complete! .  H'd  lire  jianel.  A  hinged  metal  guanl  i«  fitt«\l  at  the  fnint 
of  the  liciiting  pi-.nel.  The  fire  measures  IS  in.  high  i>.\  11  in.  wi<le  by 
12  in.  projection,  the  latter  including  the  trivet.  The  weight 
complete  is  IS  lb. 

It  is  uffere<l  in  live  different  loadings,  1  kw..  \\  kw..  2  kw.,  2J  kw. 
and  3  I;w.  We  vere  given  an  op|K>rtunity  of  ins|)ccting  a  bjmm  imen 
fire  at  Me.-vsrs.  Crompton's  T^tndon  offices,  .-nd  were  much  im|)ressed 
by  itw  ncjit  ai)|>earancc  and  the  wr.nn  glowing  effect  i>roduce<l  when 
it  is  turned  on.  The  fire  has  appropriately  been  given  the  trade 
name  of  the  "  Veriott." 


Ferranti  Ltd 

Gantral  House,  Kingsway,  London,  W.C. 

BWITCHQEAE.    IB  ANSFOBMEBS,   METEBS, 
ILECTRIC     HEATINO    A    COOKINQ    APPARATUS. 

Hr4t« /«r  AiMd«r  "  A."  . 


»'rlnt»cl  «nd  PubUsh«i  br  GEORGE  TUCKER,  tt  tb*  Edftcris 


:>'^:«»«.  I.  2  And  3.  Sm-ubukt  Co«nrr,  FutST  Stiu«t,  In  the  City  of 
3ER  ;-\  1911 


/ 
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4-     The    round   Table.     ^ 

I  By    "KVA.'V  I 


A  Winter's  Tale  :   The  Pope-Osram  Appeal  case. 


Many    pawnbrokers    are    now    making    munitions.     More 
golden  bullets  for  tlie  en3my  ! 


Bon  Mot  of  the  Weelc. — Mr.  C.  P.  Sparks,  in  liis  presidentia' 
address  :  '"  I  believe  that  the  commercial  engineer  is  just  as 
much  a  recognised  member  of  our  profession  as  a  pure  scientist.' ' 
At  last  the  head  of  the  Institution  speaks  out  for  the  com- 
mercial man  ! 

^         ^         ^         ^' 

Contemporary  Sayings. — ''  In  spite  of  our  national  dis- 
regard of  deductive  methods,  we  have,  nevertheless,  managed 
to  build  up  a  great  Empire  and  a  great  trade,  and  our  success 
has  long  been  a  puzzle  both  to  friendly  and  hostile  critics." — - 
"  Engineering." 


The  "  Western  Electric  News  '"  says  :  Here  are  some  of  the 
standard  time-honoured  requisitions  which  green  employes  in 
our  shops  and  stockrooms  are  sent  after  : — 

Left-handed  monkey  wrench. 

Buckets  of  watts. 

Brass  magnet. 

Half  round  square. 
I  can  only  recall   the   marine  engineer's   gag   of  sending  the 
raw  youth  for  a  bucket  of  "  propeller  pitch." 


In  proposing  a  vote  of  thanks  to  the  new  President  of  the 
Inst.  E.E.  on  Thursday  evening  last,  Mr.  C.  H.  Wordingham  was 
briefly  reminiscent.  He  recalled  the  occasion  when  the  Presi- 
dent was  with  Dr.  Ferranti  in  Charterhouse-square,  and  when 
he  (Mr.  Wordingham)  applied  for  a  "  job."  Meeting  a  friend 
afterwards  he  said,  "I've  just  called  on  Ferranti  and  seen 
Sparks  !  "  Appropriately  so  (as  Mr.  Wordingham  himself 
remarked),  for  those  were  the  10,000-volt  Deptford  days. 


SUPPLEMENT  to  "The  Electxician,!'  November  26,  1915. 


Colvvyn  Bay  Council  is  opposing  the  u.se  of  double-deck  tram- 
cars  for  two  reasons:  (I)  Tb;  local  hills  would  render  them 
dangerous,  and  (2)  "  such  cars  would  be  out  of  keeping  with 
the  character  of  the  district."     Th'^  Council  mu.st  be  thinking 

of  the  lady  conductors,  who  will  ultimately  have  to  come. 

*  *         *         *  ' 

In  his  reminder  to  The  Generators  of  the  function  of  that 
social  society  on  December  3id,  the  hon.  .scribe  says  :  "  As 
this  is  the  only  dinner  of  the  .season,  the  Boosters  tru.st  that 
there  will  be  a  good  attendance."  I  am  glad  to  .see  The 
Generators  setting  this  noble  example  in  war  economy,  and 

would  commend  it  to  the  notice  of  all  other  .societies. 

*  ■       *         *         * 

The  Mazda  revolving  lamp  shade,  to  which  I  have  referred 
in  the  last  two  issues,  is  illustrated  herewith.  I  think  that  to 
those  scientifically  minded  persons  who  regard  it  as  a  pos.sible 
source  of  power  the  B.T.-H.  might  supply  a  shade  fitted  with 
a  pulley  or  perhaps  a  simple  back  gearing  on  ball  bearings. 
By  the  side  of  the  illustration  I  have  also  included  a  picture 


The  Active  and  Passive 
IX  il AZD A  Lamp  Shades. 


of  one  of  the  Mazda  lamp  shades  used  on  th"  Joint  Great 
Western  and  Metropolitan  Railway.  I  understand  that  the 
new  regulations  do  not  ])rohibit  the  pas-^ing  of  the  light,  which 
under  peace,  conditions  would  be  available  for  reading  the  news, 
through  filters  which  give  it  a  business  mtaning  I 


The  Rural  Council  of  Newton  Abbott  have  authorised  the  Dart- 
moor Electrical  Supply  Co.  to  erect  electric  light  st;vidiM-ds  in  Union- 
street  and  near  Edgehill. 

Or,  to  adapt  the  Scriptural  saying,  ''  Whore  the   Zcpp  turneth 
not  and  the  fire  is  not  quenched." 


Notwithstanding  all  other  means  of  producing  heat,  light  and 
power  introduced  by  modern  science,  the  position  of  coal — the  mag- 
net of  commerce — as  the  great  basis  of  the  world's  industries  remains 
practically  unshaken,  and  there  are  no  indications  that  the  day  of  its 
supersession  is  at  hand. 

Thus  sayeth  the  Great  Central  Railway  Co.  in  its  new  booklet 
"  The  Magnet  of  Commerce  " — a  complete  symposium  of  the 
winning,  transport,  and  utilisation  of  English  black  diamonds. 
Now  all  ye  professors  of  wind,  water  and  oil  power,  will  ye  take 
up  the  challenge  ? 


All   enquiries    concerning 


PLATINUM 

should   be  sent  to 

J.  BLUNDELL  &  SONS, 

GOLD,  SILVER  i  PLATINUM  REFINERS.  199.  WARDOUR  STREET.  W. 

"Golsllplat,  Ox.,  London."  4746  Gerrard. 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrici.\x  (Second  Series),  Xovembor  23.  1878.] 
Sun    Electric    Light    Company. — We    understand    that    this 
Company  has  applied  its  system  of  electric  lighting  to  the  machine 
shop  at  the  works  of  Messrs.  Grant  &  Co.,  Turnmill-street. 

Popular  Science  in  Germany. — A  Telegraphic  :^[useum  was 
inaugurated  at  Berlin  on  the  1st  inst.  The  collection  is  intended  for 
the  instruction  of  the  people,  and  includes  over  200  objects  connected 
with  telegraphy,  and  some  historic  instruments.  Submarine  and 
military  telegraphy  are  specially  well  represented. 

New  Electric  Motor.— M.  Trouve  has  laid  before  the  Socit'te  de 
Physique  a  new  electric  motor,  composed  of  a  series  of  articulated 
parallelograms,  similar  to  those  of  the  '•  lazy  tongs."  Each  lateral 
articulation  is  provided  with  an  electro-magnet,  these  magnets  being 
caused  to  attract  or  repel  each  other  through  a  very  small  distance  ; 
whence  the  name  of  constant  force  wo/o/- given  by  the  inventor  to  the 
apparatus.  The  strolce  is  proportionate  to  the  number  of  parallel- 
ograms used,  and  may  be  indetinitely  augmented. 


Ferranti  Ltd 

Ctntral  House,  Kingsway,  London,  W.C. 

SWITCHGEAB.   TBAN8F0RHEBS,  METERS, 
ELECTRIC    HEATING    ft    GOOSINQ    APPARATUS. 

Write  for  Bi  mier  "  .V . ' "  
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


For   Direct   Current.  For   Three-ol-iam*  Currant. 

for 

ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

HradOfficbi  CAXTON  HOUSE.   WESTMINSTER.  S.W. 

Taltphonei  GBRitARD  860.  Telsgramji  "  Sibubralos.  Vic.  Lomdok." 

Suppllei  Dept.  :    38  &.  39,  UPPER  TMAMKS  STREET,  E.C. 

T«l«phonti  City  5350.  Telagrams  1  "  Sibmotoi,  Cbnt.,  Lomcomi" 

HOME  BRANCH  ADDRESSES: 

BiRuiNOHAu— Central  Ho.,  Ntw  St         Mamchestbr— 1%,  Deansgat*. 
Bristol— 30,  BiidRe  StroBt.  Nbwcastlb — 64-68,  ColUnrwoo-i 

CARDirF— 89,  St  Mary  Street  Shbffibld— 22,  High  St      [Bldgi. 

Glasgow— 66.  Waterloo  StrB^.  1     Southamptok — 46.  High  Strwt. 

Branohos  In   Principal    Towns   Abroad. 


SURGE  PROTECTION. 


;  iiij,'c  |»i<itc(ti(in  ill  tlii.>*  couiifrv  has  ri-toi\c(l  u  scanty  amount  of 
iifl4-iili<ni  compared  with  that  pi  veil  to  it  in  Araericii  and  on  the  Conti- 
nent. The  violence  of  »tonns  abrond.  us  ^sell  as  the  lon^  overhead 
tranHmi.ssion  line.s,  are  to  some  extont  a( countuhie  for  this,  hut  with 
the  Kn>vvth  in  Kizc  of  HVHtoms  in  this  country  it  has  become  increivs- 


iinohecke<],  may  damage  the  in.sulation  of  the  generating  and  trans- 
forming plant.  Much  of  the  apparatus  now  in  use  for  affording  such 
protection  fails  to  accomplish  its  purpose,  and  the  reason  for  this 
failure,  together  with  other  matters  concomitant  to  the  whole  sub- 
ject of  surge  protection.  Ls  re\iewed  in  a  bulletin  which  the  General 
Klectric  Co.  have  issued,  entitled  "  The  Condenser  .System  of 
Protection  against  Surge=."  While  this  bulletin  has  the  primary 
object  of  liringing  to  notice  the  conden.ser  system  of  surge  protection, 


A  L.VRGE  CONDKXSEK   Inst AM. ATIOX. 


it  reviews  the  causes  of  voltage  surges  and  the  means  of  protection  to 
be  adopted  against  them,  matters  which  have  received  little  atten- 
tion in  Knglish  technical  literature. 

'J'he  bulletin  oi)enswith  a  discussion  of  the  origin  of  voltage  suites, 
through  resonance,  switches,  arcs  and  sparks,  and  lightning  effects. 
Jt  proceeds  to  show  that  a  surge  protection  device  has  to  coix*  not 
only  with  high  voltages,  but  with  high  fre(iuencies.  and  that  .such 
coml)inations  as  high-frequency  surges  of  comparatively  low  voltage, 
or.  on  the  other  hand,  high  voltage  surges  of  low  frecpieiuv  may  he 
experienced.  Protection  has  therefoiT  to  l)e  given  to  a  distribution 
system  which  shall  be  thoroughly  elTective  against  these  and  all  other 
forms  of  surges.     It  is  pointed  out  tliat  the  steepness  of  ^^ave  front  is 


Ax    IXSTAI.I.ATION    Ml    (.11.1  >    \    M  \  »  •-   IN     V    Tow  Kit    Ib'l  ->.. 
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Uattkkv  ov  MosrtcKi  voxdkxskrs  Pkotkctix*;  Sv.stkm    roMPRi*P>-o 

.*lOO  MlI.l.S  OF  OVKRHK.\D  ;V2.(M>0.VOI.T  UXKS  .\NP  20(^  St  nSTVTK'N.s. 


i\\n\y  exulcnt  that  our  dislributir  >  ongimH»i>  ne^^l  i\]"   ■  h  an  imi>«irtaiit  factor  in  sui-pe  jmitootion.  electrical  ai)|>;»ratus  havmg 

will  alTon!  adenuate  |.rotection.  not   jiarlinilarly  ag.>  g.  to  Ik?  pi\)tecte<i  against  the  steep  wave  frtnitj*.  which  in  the  i>a.st  haxT! 

which  docs  not  pn'wnt  nuuiy  «langrn«  in  this  country,  but  against  l>een  the  eauso  of  breakdowns  in  the  interiors  of  transfonners.  for 

those  surges  which  originate  in  underground  cables  and  which,  if  which  breakdowns  the  transfonner  maker  ha."  been  held  culjviblc. 
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Special  prominence  is  given  in  the  discussion  to  the  question  of 
air-gap  arresters.  It  is  demonstrated  that  the  introduction  of  a  gap 
in  the  arrester  gives  that  arrester  such  characteristics  that  it  cannot 
be  expected  to  protect  the  system  against  all  forms  of  surges.  Empha- 
sis is  laid  upon  the  fact  that  each  kind  of  surge  must  be  separately 
considered,  a,nd  that  apparatus  must  be  installed  in  a  suitable  com- 
bination to  protect  the  system  against  any  probable  combination  of 
circumstances. 

A  defect  inherent  with  all  arresters  embodying  a  spark-gap — in  addi- 
tion to  the  well-known  unreliability  of  setting — liability  to  resonance, 
is  set  out.  This  defect  arose  from  the  faot  that,  due  to  the  dielectric 
time  lag  in  the  arrester,  that  is  to  say,  the  period  which  elapses 
between  the  vvave  attaining  the  maximum  (continually  applied  volt- 
age discharge  jjoint  ;-,nd  the  actual  voltr.ge  at  which  the  arrester 
s])arks  over  during  a  surge,  a  dangerout-'  surge  ma.y  pass  right  by  that 


Water  Jet  Resistance^for  relieving  (Static  Charges. 

arrester  without  being  discharged.  This  renders  air-gap  arresters 
unreliable  as  apparatus  for  surge  protection.  Nevertheless,  a  suit- 
able air-gap  r.rrester  such  as  the  Giles  valve  or  a  multi-ga})  arrester 
may  be  used  for  various  purposes  as  pointed  out  in  the  bulletin,  to 
protect  against  high  voltages,  providing  that  protection  against  high 
frequencies  and  steep  wave  fronts  is  also  embodied. 

In  considering  the  principles  of  the  horn  arrester  the  difficulties  are 
outlined  of  choosing  the  value  of  the  necessary  series  resistance.  It 
must  have  very  low  value  in  order  to  prevent  it  doing  this  exces- 
sively, but  inserting  a  low  resist^.nce  in  series  with  a  sjiark-gap  is 
known  to  be  a  source  of  resonance  clangers,  and  there  appears  to  be 
no  middle  way  out  of  the  dilemma.  The  aluminium  arrester  beuig  a 
horn  gap  with  a  special  kind  of  resistance,  the  bulletin  gives  reasons 
to  show  that  it  includes  many  of  the  defects  of  the  simple  horn 
arrester  and  is  not  by  any  means  a  complete  solution  of  the  problem. 
Moreover,  the  aluminium  Pirrester,  as  is  well  known,  recjuires  charging 
daily,  an  oijeration  which  probably  does  not  endear  it  to  supply 


V 

MoSCICKl'CoNDENSERS,  ELECTROLYTIC  CoNDENSER  AND  GlLKS    \'ALVE. 


engineers.  Cases  are  quoted  as  having  occurred  in  this  country 
where  the  insulation  of  generating  machinery  has  actually  been 
broken  down  during  the  charging  of  aluminium  arresters,  which 
despite  their  charging  resistance  had  set  up  very  high  surges.  The 
multi-gap  arrester,  in  various  forms,  including  the  Giles  valve,  is  dis- 
cussed and  s  conclusion  is  arrived  at,  that  in  one  form  or  another  it  is 
a  useful  piece  of  apparatus. 

Turning  now  to  the  condenser,  the  point  is  made  that  the  condenser 
Ls  the  only  piece  of  apparatus  f6r  surge  protection  which  is  connected 
directly  to  the  line.  Embodying  no  air-gap,  the  condenser  can, 
therefore,  give  protection  against  high  frequency  of  low  voltage,  and, 
moreover,  it  can  modify  wave  fronts.  It  effects  the  discharge  of  a 
surge  without  any  shock  to  the  system.  Unlike  the  air-gap  arrester, 
it  does  not  introduce  resonance  troubles ;  it  acts  quickly,  having  no 
dielectric  spark  lag,  and  does  not  require  any  charging  or  daily  atten- 
tion. Just  as  no  other  form  of  arrester  will  protect  against  all 
classes  of  surge,  the  condensers  weak  point  is  the  high  voltage  surge 
of  low  frequency. 

The  condenser  must  have  some  auxiliary  apparatus  to  protect  the 
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The  "SIMPLEX" 

Galvanized  Watertight 
Lampholder. 

Ordinary  brass  lampholders  are 
unsuitable  for  outside  wiring  :  they 
are  subjected  to  the  vigorous 
attacks  of  impurities  in  the  atmos- 
phere and  quickly  corrode. 

The  "SIMPLEX"  Watertight 
Lampholder  is  strongly  made  of 
galvanized  steel ;  easily  wired  and 
assembled  ;  even  when  installed  in 
the  most  exposed  places  it  will  last 
a  life-time. 

Particularly  suitable  for  use  in 
Station  Yards,  Cellars,  Lavatories, 
Mills,  Factories  and  other  situations 
where  the  conditions  are  severe. 

Large  Stocks  held  at  all  our  Branches. 

Simplex  Conduits  Ltd. 

Garrison  Lane,  Birmingham 


London — 

1 13-1 17,Charing  Cross  Rd.,W.C. 
Manchester — 

16.  Corporation  Street. 
Glasgow — 

72a,  Waterloo  Street 
Bristol — 

11.  DenmarkStreet. 
Newcastle — 

61-65.  High  Bridge. 


Leeds — 

6,  White  Horse  Street 
Liverpool — 

96,  Whitechapel. 
Swansea — 

14,  Heathfield  Street 
Cardiff — 

4,  Westgate  Street. 
Aberdeen — 

1,  Crimon  Place. 
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^^  <»         ^  Denzil  Works, 

Willesden,   London,  N.W. 

Contractors  to  the  Admiralty.  War  Office. 
India  Office.   Colonial  Office.   Postmaster- 
General.   &c. 
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line  iigiiinHt  such  surges  and  for  this  |»iiriK)se  llic  (iiles  valve  i.s  dis- 
euHsed,  \vhi<li  is  ji  f.irin  of  ii)ulti-n)!|(  jirreHter  differing  mainly  from 
the  nudti-giip  arrester  in  that  each  of  tlie  series  gap.s  is  eonne'ted 
to  earth  thrunpli  a  (.oiidcn.ser,  as  roniprred  with  rn  ordinary  iiiulti- 
ga|>arrest<'r  whtrc.  when  n.  surge  has  jias.scd  one  ga]»,  is  has  still  to 
bridge  the  reniuinder  oi  the  series  »»re  it  can  reaeh  erith. 

The  huiletin  ^tves  diagramw  of  eonnections  sho\\  ing  the  best  wa\ 
of  protecting  distrilmtioii  systems.  ;ind  in  general  deals  thonmghly 
with  the  (jue.stion.  Copii-s  of  it  niav  lie  obtained  from  the  I-.inmI  office 
of  the  CJenernl  Klectri.-  Co.,  Quocn  Victorin-Htrcet,  l»ndon,  K.C. 


DISTANCE  THERMOMETERS. 

The  thermometers  rlrscrilied  in  a  new  li-atlct.  iviucd  liy  (h,.  (am. 
bridge  Scicnf ilii-  Inslrnnicn)  Co..  an-  suitable  for  tin-  mea.sun'uient 
of  all  icniiM-ratiHvs  from  :{(K»  V.  to  l.tMMI  K.  (or  the  e«juivalent 
Centigrade  range).  They  may  Im-  n-aij  at  yele<ted  |MmitionH  anv 
desin'd  «lislanee  from  the  soure«-  of  heal  In  (old  .sion-s.  pow«.r 
plants,  healing  an<l  ventilating  sysleniJ*.  breweries.  pn'Hcrvc  fae- 
tories,  chemical  works.  exploMJve  factories,  steamships.  »V,..  it  is 
usimlly  u  gn«ftt  a«l vantage  t«»  n-ad  from  n  single  instrument  the 
temiMratun>M  in  various  parts  of  the  building  or  plant.  The  ron- 
venienee  of  a  centralised  s(<heme  of  this  kind  is  at  one  Kut 

when'  a  numlwr  of  tempcruturp  readings  refpiire  to  Im«  .  j  in 

different  and  offeti  inaeces,siblo  jK>.silions.  ItegaitHeHs  of  the  di»- 
tatu'o  between  the  thermometer  and  the  instnunent  the  aectiraev 
of  the  readings  ean  be  confidently  relied  on.  whilst  on  ne(^)unt  of  tlu- 
thermometers  being  eonstruet<Hl  endn-ly  of  metai  nnfl  alt»o  ntronglv 
armouivd,  iux>akages  are  rare  and  the  niamtenamH>  ehargr,s  practi- 
cally nil.  Consoqucntly.  increasefl^eontn)!  an«l  resultant  eHici.Mcv 
are  obtained.  \ 

The  principle  \\\M^\\  which  these  thermometrrs  an-  I)as4><|  i,,  ,,,,,ie 
simple.  It  dcix«nd8  on  the  fact  that  the  elertrieaJ  rr.Hislan<>e  of  a 
platiiwnn  wire  changes  with  its  empenUun-  aerortlinK  to  a  well- 
known  law.  The  n\Hisfam>e  of  the  thermi>meter  wm'  !.■»  eomjMn^l 
with  kr.  .wn  irs.>iane<\s.  which  are  arninge<l  to  form  n  \Vheat»»tone 
bridge  m  tl>e  nulicalor  ea.sc.     Any  altenition  in  the  resiutanec  of  the 


])latinum  coil  causes  a  deflection  of  the  galvanometer  needle  over  a 
i-cale  directly  calibrated  in  temperature.  A  two  or  four-volt  accu- 
mulator works  the  system  according  to  the  range  required,  and  a.s 
the  energy  consumed  is  small,  the  accuniulators  only  need  re- 
charging at  long  intervals.  P^^i 


Fk;.  1. — Thermometer  Pli'c  Board  .\s  used  .\t  Cardiff  EleciR/citv 
Works  for^^Reolsterixg  Ti'rbixe  TEMPF.RATUREsr 

.Sector-shaped  indicators  of  high  sen.sitivity  are  employed  mounted 
on  a  sw  itchlioard,  as  shown  in  Fig.  J.  They  are  double-pivoted 
instruments  with  dust-i)roof  metal  cases.  The  scales  are  7  in.  long 
and  are  unusually  clear  and  open.  To  ensure  ojien  readings  over  a 
wide  range  of  temjjeratures  an  additional  scale  can  Ije  added,  the 
'hange  from  one  scale  to  anottier  being  ctTected  by  means  of  a  small 


Fms.  2  AND  3.— T^^»ES  of  REsrsxAXCK  Coiplks. 

swit(  h  litteci  (in  the  top  of  the  indicator.  These  instniments  are 
calibrateil  in  either  Fahrenheit  or  Centigiade  degrees  and  the  scale 
may  l>e  made  to  commence  and  tenninate  at  any  temjieraturps 
within  the  ranges  aln-a«ly  mentioncfl.  .\  two-v»>It  accumulator  is 
generally  UM-d.  but  where  the  tem|K»raturediffe'^  nc*-  Ix'tweon  starting 
and  linishing  is  le.v*  than  180  F.  (lOO^C.)  a  four-volt  cell  is  necoj«arj. 


55 


SUPPLEMENT  to  "The  Electrician,"  November  26,  1915. 


EDISWAN 

HALF-WATT  FirTINGS. 

We  have  a  variet}^  of  shapes  in  stock  to  select 
from — each  fitting  is  illustrated  and  described 
in    our   Leaflets    dealing    with    this    subject. 

PLEASE  SEND  US  YOUR 
SPECIFIC    ENQUIRIES. 

Suitable  for  Indoor  or  Outdoor  Use. 
Weatherproof    and     Efficiently     Ventilated. 


ROYAL  "  EDISWAN  "  HALF- WATT  LAMPS 

should  be  used  with  all  fittings  where  a 
powerful  yet  economical  light  is  required. 

SPECIALLY    SUITABLE   FOR    rACTORIES. 


THE  EDISON  &  SWAN  UNITED  ELECTRIC  LIGHT  CO.,  LTD., 

PONDERS   END,    MIDDLESEX. 

Fully  '  Licensed  under   British    Patents   Nos.   21313/06 — 27712,03   and   others. 
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BELLING 

FIRES 

Over  30,000   in   use. 

Tested  by  more  than  400  Engineers  during  a 
period  of  3  years,  and  generally  recognised  as 
being  "The"  practical  and  reliable  electric  fire. 
A  P. C.  will  bring  our40  page  illustrated  catalogue. 

BELLING  &  CO.,  "'"^^p'^'l.'.l^rs^r"" 

DERBY  ROAD.  EDMONTON,  LONDON,  N. 


I-  ..-» 


NO  BATTERIES.       NO  SWITCHBOARD. 

Standard    110   volts— direct   current. 
Output  500  to  750  waits. 
A    complete    electric    lighting    plant    in    one 
compact  unit  delivering  current  to  the  lamps, 
electric  stove,   electric    fan,    vacuum    cleaner, 
pumping    motor,   or   any   other   use.    without 
the    use    of    complicated    switchboards     and 
costly    storage    batteries    requiring    constant 
expense   and   care. 

WRITE  TfrDAY   FOR  COMPLETE  DESCRIPTION 


WALTER  D.  FAIR  &  CO. 

43    LEICESTER    SQUARE. 
LONDON.    W,C 


"^  '\']\f  staiidardlfpraclicc  i«  to  mount  the  iiidicator  on  a  pane!  of 
bintk  cniiniclied  Hlate  (itted  with  the  requisite  lunnlK-r  of  jihig 
Kwit<heH.  The  wiring  is  sr)  arranged  that  when  the  plug  is  inserted 
in  anv  one  switdi  the  indicator  is  conneeted  to  that  i)articul.tr  ther- 
nionii'ter.  The.se  .swichljoanis  ean  be  >^n|)pli(d  with  any  even 
nunilier  of  switches  and  are  always  provided  with  an  "  off  "  or  dis- 
cotuieclcd  jHisition.  As  the  voltage  of  the  battery  may  vary  slightly, 
un  additional  nwitch  is  providcti  nmrked  "  te.st,"  and  when  the  plug 
is  iuM-rted  it  connects  the  inthcator  with  a  resistance  of  such  a  value 
HM  to  deflect  the  jiointer  to  the  n><l  line  at  the  end  of  the  sc-ale  if  the 
voltage  is  eorn-ct.  .Any  discrepancy  may  be  instantly  corrected  by 
tiiniing  the  small  millet!  screw  indicated  by  an  arrow  in  Fig  I.  In 
this  way  a  n-ady  means  of  a.ssuring  at  all  times  the  accuracy  of  the 
rcatlings  is  provided.  an<l  it  becomes  jjo-ssible  to  u.sc  the  a?eu'nu  ator 
for  a  long  period. 


F»i.  4.     FnoNT  ViKW  oKTiiuK\n  Rr<-tmpn(. 


Mum   wire 
•  ing  to  the 


The    rt'sislance    Ihermomelers   i-onsisi    ■ 
wound  spirally  on  jMircelaiii  ,h|kh»I.'«  and  p; 
eondition.s  under  which  thry  will  ho  usmmI.     .Mthough  mounted  in 
various  ways  to  .-uit   ililTcn-nt   nHpun-ment".  tlje  lherm<>'  m- 

all  interchangeable       They  an-  sfnutvly  niatle  ami.  we  \\\.  ■  id, 

arc  not  Hubjecf  to  bn>»kagr.     The] platinum  "bulb«,"iM  they  wre 
cnllcd.  an'  generally  .'»0  mm.  Ii>ng  ami  1  l(mm.Jin  >''  '   k  but  vary 

ft>r  sjHcial  pur|K>.se.x.      It  is  im]M>rtanl  ihat  (he  «l  Uv  bulb  Im> 

subjected  to  the  lempemture  it  in  HesiirH  to  nuNwurr.  Fig  2  shows 
a  therm«uuet«<r  mounted  in  copj>er  or  st«"<'l  lulies  •' 
o|H'n  tank.s  l-'or  tliu'  ga.s  nu^asurement."  a  then 
with  adju.<«table  Mange  is  eniplovi^l  Spe«'i«l  sheatho  ean  \h-  im<Hl 
if  HMjuin^d  :  for  e^ample.  on  sulphuric  neid  plnnt^i  silicn  protoitine 
tulM>,s  nw  giMierally  .supplied.  For  <>ontinuotis  rrsxirdf*  a,thn\»d 
tvitmlcr  (Fig.  4)i»  sup|)liiHl.  ami  thc^'hnveltrcomo  widely  known  f«ir 


satisfactory  service  under  work.s  conditions.  The  pointer  [in  these 
instrunjents  is  deprc,s.sed  every  minute  on  an  inked  thread,  thus 
gi\-ing  a  record  of  the  temperaturc^at  the  moment  in  the  form  of  a 
dot.  These  dots  following  in  quick  succession  merge  into  a  continu- 
ous line.  The  charts  have  rectangular  co-ordinates  and  are  Mi  in. 
long  by  4  in.  wide.  The  drum  makes  one  revolution  in  25  hours, 
and  l)y  a  simple  change  speed  gear,  once  in  two  hours  five  minutes. 
An  ins])ection  scale  is  provided  from  which  the  tem]x?rature  at  any 
moment  can  be  read  off.  Xo  pen  is  used  and  the^thread  only  requires 
a  little  ink  every  month.  An  accumulator  of  two  or  four  volts  is 
used  antl.  as  with  indicators,  provision  is  made  for  checking  the 
accuracy  of  tiic  readings.  To  obtain  two  differently  coloured  records 
at  once  on  the  same  chart,  a  two-colour  mechanism  is  provided  ;  for 
three  records  a  triple  selector  switcli  or  commutator;  and  for  four 
records  a  double  recorder  iitted  with  the  two-colour  mechanism. 
.S|)ecimen  charts  of  any  of  the  above  combinations  will  be  supplied 
on  rc(picst.  In  addition  they  can  supply  a  multiple  recorder  for 
making  any  number  of  records  up  to  10  on  tlie  same  chart. 

Orduiary  insulated  lead-covered  copi)er  wire  of  al)Out  No.  16 
S.\V.(;.  is  generally  advised.  One  separate  lead  is  connected  to  each 
distance  thermometer,  and  a  common  return  wire  is  bmught  back 
to  the  switchboard.  The  thermometers  are  usually  calibrated  for  a 
2  ohms  wiring  circuit,  and  a  balancing  resi.stance  is  supplied  with 
each  clement  for  the  adjustment  of  each  circuit. 

Copies  of  the  Ijcaflet  referred  to  can  be  obtained  from  the  Cam- 
bridge Scientilic  Instrument  Co.,  Cambridge. 


MONOMETER  TINNING  FURNACE. 


In  the  mechanical  arts  an  inventive  mind  will  sometimes  bring 
into  i>eing  a  new  or  imi>roved  ])roccss  or  new  means  to  attain  an  old 
enti  in  a  cheji|»er  or  more  efficient  manner,  which  w  ill  almost  n-volu- 
tionise  jmi  indusfrv.  In  this  category  may  be  ])laced  the  floating  of 
wires  with  molten  metal.  The  method  current  in  this  tnwle  is  to 
drj.w  the  win>  through  an  o])en  i)ot  containing  the  molten  metAl,  the 
considerable  loss  through  surface  oxidation  being  accepted  a.s  in- 
evitable. .Mr.ny  ingenious  features  characterise  the  system  ju^t 
intmduce*'  by  the  .Monometer  Mfg.  (\).  (I.,td.),  Whitehou.se-street, 
.■\ston.  Birmingham,  all  of  which  are  directed  to  decrease  the  cost 
and  inere;i.se  the  cftieieney  of  the  proces.s.  One  may  say  that  the 
outst.",n<ling  fci'.ture  is  an  enormous  .saving  in  n'siduc. 

The  s|K'cial  fcatunvs  com]>ri.st>  a  complete  enclosure  of  the  melting 
IK»t,  means  for  the  prevention  of  oxidntion  of  the  molten  met«l.  a 
self  iclina  nci'.t  eontmllcr  for  maint.'ining  the  metal  at  the  correct 
fluidity,  a  system  of  heating  by  low -pre.ssure  gas  which  jmHluee* 
intense  hcnt  without  ff.ns.  blowers  or  eompres-sors.  and  ensures 
jierftctly  unifonn  distribution  of  the  flame  i'ud  he.'t.  s]>ccial  guilding 
«le\  ices  for  the  win-  which  enable  it  to  Ik>  rapidly  threadinl  on  to  the 
guide  rollers,  {-.nd  the  elimination  of  fume*.     The  last  feature  wa-s 


SLATE 


INEGO    JONES   &   CO., 

Tudor  Slate   Workm. 
GROESLON.  R.S.O.,  NORTH  WALES. 

Slates  Drilled  I  Shaped  to  Specification. 

»LATE  WORK  t»rjtgCTRICAL  ENGINEEWt. 

Slatp  Ma>^ons.  Turners  ami  KnamcKcrs 
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WRITE    FOR  PARTICULARS   OF    FOURTEEN    GRADES    OF 

British-Made  Resistance  Materials 
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George  Street,  Birmingham. 


AGENT: 
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TCI  pPHONE:  6400  CENTRAL 

'  '-'-'-QltAMS:  "WIQQIN  BIRMINGHAM: 


LIONEL  ROBINSON, 

3,  Staple  Inn,  London,  W.C.      « 
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the  motif  for  a  recommendation  by  His  Majesty's  Chief  Inspector  of 
Factories. 

Dealing  individually  with  the  technical  features  outlined  above, 
the  general  description  of  the  fiu-nace  will  certainly  appeal  to  the 
industry  to  which  this  prqcess  is  of  interest.  The  body  of  the  furnace 
is  strongly  constructed  by  casting,  and  supports  the  melting  pot, 
which  is  covered  by  an  enclosing  dome-shape  casting  formmg  vir- 
tually a  sealed  chamber  for  the  melting  operation.  This  chamber 
is  supplied  with  inert  gases  from   the  bunsen   burners  under  the 


M3fr  fcTjtnte <* 


HINCIO   fculf  '«- 


**»;<,    Ah-c  /V*vi 


(?jn  ^4*tue. 


operates  on  the  thermostatic  principle,  and  is  so  constructed  and 
arranged  that  immediately  the  metal  has  attained  the  required 
fluidity  the  gas  supply  to  the  burners  is  cut  down  and  the  tempera- 
ture of  the  molten  metal  kept  constant.     In  wire  coating  this  is  a 


SetJeUM    ^,''f/A£      C^   mt  T^rriU-^  fi^^^KS. , 


.  Cb.v^ 


fiTTmo   *^^     Mtre^    9r'^c-—a -"^ 


;y<^./eryo      T^    cc*-    *^    s:jf»Mt^  ^  "i^*^  . 


MONOMETEE     TlNNINU    FURNACIE. 


MOXOMETER   TlXNIXO   FcrRN.\CE. 


melting  pot  so  as  to  jiroduce  an  oxygen-free  atmosphere,  and  tlie 
experience  of  many  users  of  this  system  prove  conclusively  that  the 
savingjn  residue  effected  amounts  in  many  instances  to  not  less  than 
4s.  per  ton  of  metal  melted.  Another  factor  in  reducing  the  dross 
formed   is    the    automatic    temperature-controlling    device   which 


most  important  jioint.  as  if  the  metal  is  too  fluid  or  is  not  sufficiently 
viscous  the  coating  on  the  wire  or  cable  is  imperfect  and  leads  to  a 
great  amount  of  waste. 

The  ]iatent  gas  burner  system  com]Mises  any  desired  number  of 
bunsen  burners  litted  to  an  equalising  chamber  which  distributes 
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Canadian  and  Indian 

MICA 

CUT,  SLAB  &   SPLITTINGS. 

MINIMUM   STOCK   200.000   lbs. 


Peerless    Leatheroid   Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite  Fibre,  Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating  Papers,  Felts,  Baize, 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HA\  E  BEEN  A\\  ARDED  1  HE  COM  RACT  FOR 
THE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 
ADMIRALTY     OVER    1910.    1912.    1913,    1914  and   1913. 


ATTWATER  &  SONS, 


A„J:,';,v.",v;;„„.  Hopwood  st.  miiis,  ^^"""^^^^"^^ 

IrlrphoncNo.  PPFQTOM  Sih  Edition    A  BC 

1045(2  line.).  r  r\.IL.O  I  KJl^.  &   Wc.tcrn   Union. 


iiiiifiirii)l\  tlic  voliiinc  jiiid  |in>ssiin>  (if  ^us  siipplN'  t<>  the  iiKiividiiiil 
IniniorH.  flu*  liiller  tlu^ni.soivi's  hnvin^  n  |K'culiHr  iiitcnial  ((mstnu'tiou 
which  prndiircs  .in  int«Misc  hcJif  with  ii  rcii»ark;il>ly  low  «i)iisum|ilitiii 
of  piH.  The  fjiis  .sii|i|)iy  i.s  .simply  coiuK-cti'd  up  t<i  the  ordinary  town 
((HM  ninin.  and  then*  is  no  auxiliary  m(M-haniHiii  to  incrcJiHo  the  rost 
of  Ihi-  ap|iaratiis. 

Within  the  nu>ltin^  chanihrr  and  alxivc  the  nifltin);  |H)t  i'.rt* 
arran({od  a  wricH  of  fciiido  roIlcrH  over  which  the  wirp  is  nin.  the 
lowt'Nt  rollers  lii'intr  nionntrd  on  nio\'iilil<>  rods  individuidiy  adjn.st- 
alilc  in  order  that  the  rollers  may  he  moved  to  farilitate  threading 
of  the  win".  .\  novel  foatiiri'  in  the  Hprin)(  control  of  the  nillerH  when 
in  the  arti\<'  iHisition.  which  sniistitulint;  n-silieine  for  li^idity 
practically  eliminates  the  |)oMsil)ilil  \  of  wire  lireakages.  .\s  tlu"  wire 
leavej*  the  molten  metal  it  encomitepH  a  fixed  wi|KT  no  locate*!  an  to 
din'ct  the  drips  hack  into  tin-  melting;  (Hit.  the  final  wiping  device 
lieing  oiitHidi-  the  niching  p<it  and  having  the  wiping  li|n<'kr<  adjust- 
ahle  in  n*lation  to  the  pn-nsun*  exerted  on  the  win*.  .Any  n*(piinHl 
numher  of  win-s  can  In-  coated  Himullanecuisly.  the  win*  simjily  being 
wiiiind  on  n  drum  and  thus  paHs<-d  through  the  melting  pot. 

tiencrally  s|N-aking  it  may  l»e  HtaliMJ  that  the  <dmple(c  furnace  i^ 
strongly  construct«><l  with  an  ample  n>w>r\e  of  nu'tal,  likel\  to  mwt 
any  |NiHsilile  contingMicy  that  nuiy  ariw,  and  the  workmanship  is 
siu'h  as  is  ran>ly  found  in  funiace  work.  Thin  is  not  surprising,  as 
we  understand  the  Monometer  ,Mfg.  Co.  have  a  Hplendirl  eipiipment 
of  machine  tools  for  luniiiig  out  the  highest  class  of  work. 


E.  SHOWELL  &  SONS.  Ltd., 

STIRCHLEY.    BIRMINGHAM. 


Cast 
Cable  Sockets. 


Suite  No.  E74. 

Type  A.— Straight. 

,,       B. — Cranked. 

C— Right  angle. 


Sizes  made. 

Amps. 

10,  25.  50,  100, 

150.     200,    300, 

400.     500.    600. 


Immediate  Delivery.     Prices  on  Application. 

Sole  Agent  /or  the  Electrical  Trade : — 

LIONEL  ROBINSON,  ^^n^ion^.' wx! 

Teleph-ne:  Holbzrr  6323- 


tive.  Each  jjage  bears  a  di.stiactive  )ne.s.sage  on  behalf  of  a  dis- 
tinctive tyjK?  of  Ferranti  fire,  and  the  message  is  told  in  drawing  as 
well  a.stvi)eand  illustration.  The  .specimen  page  which  we  reproduce 
herewith  conveys  a  good  idea  ofjthe  scheme  ado])ted.  but  it  omits  the 
colouring  and  tints  employed  :  the.se  materially  enhance  the  pleasing 
tfect 'produced.  If  anything,  the  booklet  errs  rather  on  the  side 
'f  the  luxurious,  and  may  give  the  impi-ession  that  the  electric  fire 


T  H  E 


N  U  R  S  E  R  \ 


A  loal  or  ■.'jis  tiie  in  llic  nurvrv  i-  n  <  imsWnl 
source"  of  uiixiMy.  Kuisticr,  iiiai'li"»  mv  iie<«s!«aiy 
mill  iliildi-eii  iimy  f\|K-rinioiit  »nU  tlifiii  if  tliey 
ui<;  m.iiheilciitly  left  jiIhiiiI.  \  Ki'irniili  Kire  in 
tin-  nursery  i«  iii>V  ;>  lu\iiiy-  it  i«  liiulity  p-^^i-iitilil 
for  tlic  SMicty  of  ilic  rliililivii  aii'l  tin-  I>c.-ii-«  of 
iiiiikI  of  I  lie  imniilv     Tlierr  i«  no  ri^U  of  tiro 


I'RlCr.S    FROM 

£1    17s.    6d. 


Tlir    '  Amimovi  in 
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fl 


A.  jjpi^l 


AN  ATTRACTIVE  FIRE  BOOKLET 


Time,  rare  aiul  money  e\|KMide<i  <iii  a  trad(>  publication  arr  almost 
iiwariably  a  go<)d  iuvestnu>nt.  This  is  |karticuliirly  tnie  when  the 
lM>oklet  or  pam])hlet.  as  the  rnse  mny  lie.  in  mtende<l  for  ]>ublic  con- 
sumption. We  think  that  the  w  x  Ferranti  lire  Itooklet,  of  which  a 
rop\  has  just  nMche«i  tis.  will  prove  n(»  exce|)lion  to  this  rule.  It 
hft«  Imhu  prejwnHl  with  tiie  idea  of  lunking  the  pm|KM<itinn  for  the 
elertrir  fire,  and  especially  the  Ferranti  fire.  eom]ielling  and  nttrae- 


H.*I.F-SI7,K  URPKODUCTION  OK  o.S  K  OK  THE  I'.Vti  KS  ON  TUE  >  EW 
FkukANTI  FlllK  BooKLKT.  ThK  OTHER  PAGES  ARE  KQCALLY  ARTISTIC 
AND    ATTRACTIVE. 

is  designe<l  for  the  rich,  and  not  evTU  for  the  middle  cl.Ts.«es  :  m  thi> 
respect  it  thx  s  not  differ  fntm  it,s  contem|Kiraries.  We  do  not  n»ganl 
thin  as  in  any  way  likely  to  influence  detrimentally  it*i  value  a.s  a 
M'lIinL'  'e  f<»r  the  Ferranti  tin\    i- 

►  (on  and  central  station  men  who  have  not  had  copies  for 

tli8tril»utinn  should  eertainly  obtain  them  without  delay.  They  will 
lio  most  helpful  to  the  electric  fire  movement. 


t>tnt«d  and  Publbh«l  by  GEORGE  TlXilCER.  H  Um  Eiltorii 


Loi^kA^i^.  rniu^t.  m^'^kMBBR   2t>.  1919b 


omo».  1.  2  And  3.  Sausbukt  Couxt,  Flbs?  Vt^vt,  In  tht  City  of 
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4     The    round   Table.     4> 

T  By    "KVA."  ^ 


Bon  Mot  of  the  Week.— There  are  already  several  factories 

erected  some  years  ago  by  foreign  capitalists  which  have  been 

allowed  to  cut  themselves  loose  from  such  restrictions  ;    but 

if  thsre  is  to  be  a  healthy  patriotic  spirit  at  work  to  put  greater 

competitive  power  into  the  British  electrical  industry  aft^er 

the  war,  ib  should  be  clearly  understood  which  firms  stand 

wholly  for  British  interest  and  which  are  merely  a  kind  of 

"  tied  house." — "  Times  Engineering  Supplement." 

*         *         *         * 

Contemporary  Sayings. — The  rank  and  file  of  men  in  the 
engineering  schools  and  colleges  are  lacking  in  wha*  the  city 
editors  call  a  "  nose  for  news."  The  reading  and  reflection 
that  may  follow  the  reading  of  news  of  the  industry  ie  a  tonic 
for  freshman  and  senior,  whether  he  is  going  to  school,  at 
college,  or  in  business.  Possibly  a  reason  for  the  student's 
lack  of  interest  follows  because  mathematical  and  other  engi- 
neering problems  at  school  are  tangible,  the  statement  of  the 
problem  and  the  answer  are  in  sight  at  the  same  time. — "  Elec- 
trical World."  *         *         *         * 

America  is  now  in  the  throes  of  its  Electrical  Prosperity 
Week.     Gott  strafe  Deutschland  ! 

"  Adapter  "  Prangnell  is  going  to  H.M.S.  "  Vernon,"  and  I 
suppose  will  have  to  say  "  Sir  "  to  Lieut.  Haydn  Harrison. 


A  Manchester  correspondent  tells  me  that  in  the  day.s  of  his 
apprenticeship  he  was  sent  for  a  "  female  rollickinj  giuge  "  aad 

"  a  black  hot  spanner." 

*  *        *         * 

I  hasten  to  state  that  the  newspaper  headline  "  Sparks  in  a 
Dublin  Transformer  "  does  not  relate  to  the  new  President  of 
the  Inst  E.E.  I  can  vouch  for  his  being  in  London  on  the 
evening  of  the  recent  breakdown. 

*  *         *         * 

Another  headline  over  a  report  of  the  derailment  of  a 
L.B.S.C.R.  elevated  electric  train  reads  :  '"  El.  El.  Service 
from  London  Bridge  Disorganised."  Quite  what  the  stranded 
passengers  might  be  expected  to  appreciate. 

^        ^         ^         ^ 

Thb  "  Mililar  Sanitat-swesen  "  describes 

"Electrified  pants"  for  soldiers  in  which  extremely  supple  bui  stiff 
electrical  warming  wires  are  woven  in  with  the  stuff.  The  pants  are 
put  on  like  any  other.  If  a  part  refuses  to  act,  the  rest  of  the  dress 
is  warmed  and  the  warmth  of  cour.se  spreads. 

Of  course,  the  warmth  would  spread  if  the  soldi :r  connected 
his  100- volt  pants  across  200  volts. 

*  *         *         * 

Gas  consumers  throughout  the  country  are  to  have  their 
patriotism  strained  even  beyond  +-.he  10  per  cent,  increased 
price  of  that  commodity.     Says  an  evening  paper  : — 

The  War  Office  have  notified  local  authorities,  that  owing  to  the 
demand  for  benzol  and  toluol  for  the  manufacture  of  explosives,  it 
has  been  found  necessary  to  require  gas  undertakings  throughout 
the  Kingdom  to  extract  these  constituents  from  their  gas,  therebj 
in  some  cases  affecting  the  illuminating  power  of  the  gas  and  its 
calorific  power. 

A 


The  kind  of  "  Load  "  the  Centbal  Station  Man  may  expect  when  he  has  a  few  Electric  Vehicles 

SUNNING  in  his  AREA. 


A  girl  employed  at  the  Osram  Lamp  Works  was  recently 
injured  by  a  quantity  of  coal  falling  on  her.  After  her  recovery 
she  quite  naturally  claimed  compensation,  and   appropriately 

she  asked  for  a  lump  sum  ! 

*  *         *         * 

"  The  Art  of  Finding  your  Way  at  Night  Without  a  Com- 
pass "  is  the  title  of  a  forthcoming  lecture  by  Lieut. -Col.  W.  A. 
Tilney  before  the  Society  of  Arts.  If  the  brave  soldier 
will  pay  me  a  call  any  evening  after  6:30  I  may  give  him  some 
useful  hints  for  his  lecture.     Compasses  are  quite  us3less  in 

Fleet-street  just  now. 

*  *         *         * 

The  ebctric  warming  pad  has  developed  into  tho  electric 
carpet,  and  the  electric  carpet  is  now  about  to  develop  into 
electrically  warmed  pants  for  soldiers — German  soldiers.  The 
War  Office  must  go  one  better  by  winding  the  infant'-y  as  the 
secondaries  of  transformers  and  winding  the  trenches  with  the 
primaries^'thereof.  Susie  will  then  no  longer  need  to  knit 
socks,  vests  and  other  "  undies  "  for  our  troops  at  the  front  ! 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  November  30  1878.] 

Natural  Power  and  the  Electric  Light. — Sir  Wm.  Armstrong 
is  using  the  fall  from  a  lake  near  his  residence,  by  means  of  a  turbine, 
to  actuate  a  d^iiarao-electric  machine.  The  light,  which  is  said  to 
be  a  mile  and  a  half  from  the  pouit  where  the  '^lectricitv  is  generated, 
is  used  to  illuminate  the  picture  gallery  at  Cragsido.  Such  experi- 
ments as  this  mUI  prove  of  the  utmost  service,  as  hitiierto  much  has 
been  said  and  little  done  to  conduct  the  current  over  long  distances. 
Sir  W.  Armstrong  hopes,  by  means  of  an  electrical  engine  at  his  house, 
to  utUise  to  a  still  greater  degree  the  source  of  power  at  his  command. 

Lecture  Experiment. — An  old  experiment  of  De  la  Rive's  may 
be  used  (M.  Trouv '  shows)  to  demonstrate  to  a  large  audience  the 
influence  of  pressure  of  contacts  on  the  intensity  of  a  current.  You 
hold  in  your  hand  the  extremities  of  the  two  wires  of  an  electro- 
magnet, and  cause  them  to  meet  between  its  poles.  In  this  position 
the  sound  of  the  rupture  may  be  considenably  varied,  according  as  one 
wire  is  applied  more  or  less  strongly  against  the  other.  The  sound, 
which  is  hardly  perceptible  when  the  two  wires  touch  slightly, 
becomes  like  a  pistol  shot  if  they  have  been  pressed  strongly  together 


IGMffIC 


IGRMIC  ELECTRIC  C9  L^.^ 

147,    Queen    Victoria    Street,    LONDON. 
Works!: -BEDFORD. 


CONTROLLERS  FOR 
MACHINE  TOOLS  &  PRINTLNG  PRESSES. 

TKe  two  simple  Master  Switches  here  shown  are  the 
control  points  for  "  IGRANIC  "  No.  37  A  Automatic 
Control  Systems.  They  represent  all  that  ih  ■  worU- 
man  has  to  operate  to  safely  start  and  stop  his  too! 
or  press  <  no  matter  what  the  s  ze  may  be).  Speed  set- 
ling  features  are  included  too.    Write  for  particulars. 
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SIEMENS 


IRONCI.AD 
S^ITCHCEAR 
FOR     AULi 
RURROSES 


Control   Pillars 
Distribution    Boards 
Main    Switchboards 


Illustration    shows    our    Standard 

Cast-iron    Mining    Pillar    suitable 

for  pressures  up  to  3,300  volts. 


Writs  top  partiouiara  to  — 


SIEMENS  BROTHf-RS  DYNAMO   WORKS  LIMITtD. 

HbadOfficbi  CAXTON   HOUSE,    WESTMINSTER,  S.W. 

Tdtphonai  Gbrkard  660.  Telegram*     "  Sibuikalos,  Vic,  Londoh." 

5uppllei  Dept.  :    38  &  39.  UPPHR  THAMES  STREET,  E.G. 

TelephoDii  Citt  5350.  Telogramj     "  SiayoTOt,  Cknt.,  LoHtxjM," 

HOME  BRANCH  ADDRESSES) 
BiRiiiMOHAu— Central  Ho  ,  Nrw  St 
Bristol— 30,  Bridge  Street. 
Cardiff— 69,  St  Mary  Sneet 
Glasoow — 66,  Water Icx)  Stre^. 


Mahchbsthr— 196,  Dearutate. 
NBWCA9T1.1 — 64-68,  CoUlncwood 
Sh8ffibli>— 22,  High  St      (Bldg* 
SouTHAMFTOH — 46.  Hl<{h  Street 


Branohos  In    PrlnclOHl    Town*    Abroad. 


SHOP  LIGHTING, 

The  illuminHting  engineer  may  desjKiir  of  tlie  present  standard  of 
loot-candlcB  for  Btreet  lighting  in  areas  which  come  under  the  new 


INGRAM'S 

Indiarubber  Gloves  &  Gauntlets 

FOR    ELECTRICAL    PURPOSES. 


NON-CONDUCTING 


BEST  QUALITY 
INDIARUBBER. 


Made  In  ALL  SIZES  and 
ORDINARY    STOUT    SUB- 
STANCES to  suit  varying 
Voltages. 


PRICES    ON    ARPLICATIOM. 


Manufacturers- 


J.  G.  INGRAM  &  SON,  Haclcney  Wick,  LONDON,  N.E. 


world's  a  stage,  and  men  and  women  merely  plaj-ers,"  then  all  the 
shops  are  stages,  and  the  goods  must  be  treated  like  players,  and  be 
jiroperly  illuminated,  without  discomfort  to  the  audience — the 
passer- b}'  in  the  street. 

The  war  has  already  changed  man}-  ancient  institutions,  so  ancient 
were  the}-  that  any  change  in  them  was  despaired  of.  It  has  cer- 
tainly changed  methods  of  shop  lighting,  and  it  is  to  be  hoped  per- 
manentl}-  so.  The  earlj'  temporising  with  brow-n  and  tissue  paper 
shades  is  giving  way  to  more  substantial  screens  and  reflectors,  and 
we  may  look  for  a  still  further  step  to  the  complete  re-modelling  of 
shop  lighting  in  accordance  with  established  principles  and  with  a 
permanent  effect  in  view.  It  would  be  a  pity  at  the  peace  to  allow 
tradesmen  to  revert  to  the  tj-pes  prevailing  before  the  war,  and  it 
is  to  be  hoped  some  check  wiU  be  placed  upon  such  tendency  should 
it  appear.  The  evidence  is  so  overwhelming  for  the  right  as  against 
the  wrong  method  of  shop  lighting.  To  do  wrong  in  this  particular 
should  be  made  a  local  crime,  and  give  rise  to  a  correcting  protest 
from  those  who  have  been  "  converted." 

The  distribution  of  the  Holophane  Company's  excellent  little 
volume  of  pictures  is  doing  a  lot  of  good  in  this  way.  Those  con- 
tractors and  station  men  who  have  not  used  it  as  a  canvassing 
document  ought  to  do  so  without  further  delay.  It  was  issued  some 
weeks  back,  it  is  true,  and  we  commented  then  on  its  publication, 
but  we  return  to'it  because  the  subject  needs  to  be  hammered  at 
while  thejiron  of  the  lighting  restrictions  is  still  hot. 

One  of  the  jirincipal  merits  of  the  booklet  referred  to 
is  the  reproduction  of  illustrations  taken  from  untouched 
photographs.  These  pictures  are  views  taken  under 
actual  lighting  conditions,  and  they  convey  an  accurate 
impression  of  the  even  character  of  the  illumination 
afforded  by  the  use  of  Holojihane  glassware.  The  originals 
of  these  arc  available  from  Holophane  (Ltd.),  Carteret- 
street,  London,  S.W, 


"POPE"  CARBON  LAMPS. 


A  TVnCAL  KXAMrLE  OF  HoLGPHANF.  SHOP  LlliHTINO.  THK  WiNDOW  BEING  TKF.ATF.D 

AS  A  Theatre  Staqb. 


regulations,  but  he  must  admit  that  the  war  is  accomplisliing  what 
years  of  his  proselytisinR  would  have  faile<I  to  do.  Whether  the 
trude.Hmen  like  it  or  not.  thoy  must  light  the  goods  in  their  windows 
i\\v\  not  the  piivenientj*  outside  :  also  they  must  not  throw  dust  —i.e., 
light — in  the  eye«  of  the  prosi)cctive  buWng  public.     If  "  all  th« 


An  attractive  leaflet  from  Pope's  Electric  Lamp\yorks 

reminds  us  that  this  company,  despite  its  activities  in 

the  production  of  "  Elasta  "  lamps,  also  makes  carbon 

lamps.     The  bmchure  will   be   supplied   in   any  desired 

quantities  to  eontractors  and  supply  houses,  overprinted 

with  name  and  address 

The  lamps  are   available  as" follows  :' The  lamps   are 

fitted  with  either  B.C..  E.S.  or  Q.C.  cajjs  ;   B.C.  fittings  are  always 

supplied  unless  otherwise  stipul.ntcd. 

W  to  1.30  volts  :   5,  8.  16.  25.  32,  50  c.p.      190  to  260  volts  :  5, 
llfi.  25.  .32.  .50  e. p. 

Radiator  lamps  are  also  made— 1)6  to  260  volts,  250  and  500  watts. 


L 


One,  Two  &  Three  Phase 
MOTORS. 

2.AM;1)0N-1).\VI1^S    MOTOH    CO. 

UpihI    (Xfioc:     110,     CANNON     STRKVT,     I.tlNOON.     EC. 
NVorWi*:   Dornnxly    Knml,   I,o«  i»ham,    Lonilon,   SK. 


Why  not  a  space  like  this 
under  reading  matter?  The 
cost  is  purely  nominal.  Let  us 
quote  you.  


61 


r~ 


SUPPLEMENT  to  "The  Electrician,"  December  3,  1915. 


The 


Sledpic  &  GoMPal  WopkA  £- 

15,Victopia  e/Ii>eQt.  jQondon.oTW. 


E.H.T.   MULTI-POLE  ISOLATING  SWITCH. 


Electrical  Apparatus  up  to  80,000  Volts  &  4,000  Amps 


Telephone:    5223    VICTORIA. 


Telegrams:    "GABIONAGE  VIC   LONDON." 


SIMPLEX  INSPECTION  LAMP  FOR  SHELLS 


'  In  inspection  lamps  for  use  in  munition  factories  it  is  most  im- 
portant that  the  design  should  comply  with  Home  Office  regulations. 
The  lamp  herewith  illustrated  is  made  by  Messrs.  Simplex  Conduits 
(Ltd.).  Apart  from  its  robust  constructions,  which  makes  it  par- 
ticularly suitable  for  the  strenuous  usage  of  a  shell  factory,  it  is  pro- 


up  as  high  as  possible  to  take  fa'i  advantage  of  high-angle  light.  In 
the  matter  of  artilicial  lighting  efficient  practice  has  been  followed 
out.  The  large  and  properly  situated  window  areas  admit  a  liood 
of  diffused  natural  illumination  bvdav,  and  the  B.T.-H.  "  Eve-rest  "' 


»«■'■ 


""W' 


i 


vided  with  an  "  earth  "  wire,  the  lampholder  is  insulated  from  the 
body,  and  both  holder  and  lamp  cap  are  protected  and  cannot  be 
touched  by  the  operator  so  long  as  the  guard  is  in  position.  The 
lamp  shown,  if  used  with  an  "  earthing  "  plug,  has  the  approval  of 
the  Home  Office. 


LIGHTING  EFFICIENCY. 


..Bil^tU 


The  accompanymg' illustration  affords'an  excellent  example  of 
efficiency  in  office  arrangement  and  equipment.  The  office  depicted 
is  the  typists'  room  of  theChiswick  Polish  Co.  (Ltd.).  Though  taken 
by  artificial  light,  derived  from  a  number  of  moulded  compo  "  Eye- 
rest  "  fittings,  the  photograph  shows  the  arrangements  made  for 
effective  illumination.  The  side  of  the  office  in  the  background  of 
[the  illustration's  almost^entirelyof  glass,  the  windows  being  carried 


The  "Cherry  Blossom  Polish"  Typists'  '-Eye  Rest"  Room. 

fittings  ensure  perfect  illumination  by  night.  In  each  of  the  bowls 
shown  there  are  five  Mazda  lamjjs,  each  in  an  X-ray  reflector, 
throwing  a  flood  of  light  on  to  the  white  ceiling,  whence  there  is 
reflected  diffused  illumination  to  the  foom  below. 
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NO  BAHERIES.      NO  SWITCHBOARD 

Standard    110    volts— direct    currenL 
Output  500  to  750  watts. 

A  complclc-  electric  lighting  plant  in  one 
compact  unit  delivering  current  to  the  lamps, 
electric  stove,  electric  fan,  vacuum  cleaner, 
pumping  motor,  or  any  other  use,  without 
the  use  of  complicated  switchboards  and 
costly  storage  batteries  requiring  constant 
expense   and   care. 

WRITE  TfrDAY   FOR  COMPIFTI   DESCRIPTION 


WALTER  D.  FAIR  &  CO 

43    LEICESTER    SQUARE 
LONDON     WC 


STEAM  HEATER   AND   ELECTRIC  FAN_SYSTEM  FOR 
FACTORY  HEATING. 


The  following  julvuntiigo.s  are  claimed  for  the  abovo  .systoiii  :  (1) 
Quickly  iji.stailcd  ;  (2)  easily  reiiiovod  to  another  po.sition  ;  (3)  a 
largo  area  heated  by  one  unit  in  a  few  minutes  owing  to  the  dis- 
tribution of  the  hot  air  by  mean.s  of  electric  fans  ;  (4)  no  elaborate 
and  expen.sive  .sy.stem  of  jjijjing,  a.s  re(|uired  for  hot  water  system.s  of 
heating,  is  necessary  ;  (5)  heat  bnnight  to  the  middle  of  the  work- 
•hop  or  room  ;  (6)  can  be  placed  in  any  convenient  position  and  pii)cs 
of  small  diameter  can  bo  carried  under  the  flooring  or  overhead  ; 

(7)  oconomical  in  use,  as  either  exhaust  or  live  steam  can  be  used  ; 

(8)  only  small  floor  space  required  ;  (9)  general  ventilation  oon- 
aiderably  improved,  owing  to  the  air  being  circulatetl  and  kept  in 
motion.  ,. 

The  low-prp.^.nure  .itcnm  heater  unit  compri.'^C!'  a  battery  of  cast- 
iron  gillcd  radiators,  enclosed  in  a  strong  sheet-steel  casing.     At  the 


DkTAIL  of  I..<iW  PKK.SSt-RB  SysTKM.J 
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tap  of  the  htler  in  nmmitod  an  elerlrie  pn»jM'l|er  fan.  The  l;iii  hluw- 
fheair/l<)«n«ar(I.H  thr«iii>;h  the  heater  and  distnl.ule^  it  near  the  floor  ' 
level.  The  heater,  wliieh  is  carried  on  n  substantial  eaj«t-iron  baw, 
in  fitted  witli  st'<atn  o«»nneetion  and  valve  on  one  .Mide  and  with  drain 
pijie  on  the  other.  It  is  de.nigned  for  uw  with  steam  at  aUmt  !."»  lb. 
per  square  inch,  when  it  is  eajiable  of  delivering  2.(UlO  cubic  ft.  of 
air  \vr  minute  raised  through  IK)  F.  The  fan  can  U<  litt<-«I  lo  a 
nuntmuoui*  or  alternating  eurn«nt  motor,  the  current  e<»n>um|)tic»ii 
being  ajii»r().\iMi.(tely  22tl  watts.  . 

The  higli  pressure  heater  eomiirises  a  batterj-  of  weldless  (*leel 
tubes  bent  to  l'  shape  and  e-xjiandtnl  into  the  east  iron  hea.ler.  The 
piojieller  fan  i.s  placed  tm  the  top  t)f  a  eireiilar  shn't-.-tet  I  ..wing 
wluch  HUirnimdn  the  tubes  and  header.  The  fan  blows  the  air  down- 
wards tlmjugh  the  battery,  as  in  the  low-prpasure  unit.  The  hiuh- 
pressiin<  unit  can  either  be  jihu-etl  «>ii  the  llonr.  or.  if  liesinil.  may  Im« 
liolt.Ml^lo  a  column  of  a  Imihling,  The  (an  of  tins  heater  ran  als..  1^^ 
ntted^with^a^continuous^or  altenuitingcurrent  motor  taking  alx.ut 


INSULATION 


?*«iT'-,     <>nl\ 


>ti5ff»ctory  subiiiitutc  for- 
ftlso  lor  flexible 
MPLF.  STOCKS. 


I 


Manufacturers  of 

PHOSPHOR  BRONZE, 

6UN  METAL,  MAN6ANE8E  BRONZE. 

Brass  &  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 

CASTINGS. 

PHOSPHOR  TIN. 

PHOSPHOR  COPPER. 

CHARLES  CLIFFORD  &  SON,  Ltd. 

BIRMINCHAM. 


220  watt.s.  It  i.s  designed  for  steam  pressures  up  to  150  lb.  per  square 
inch,  and  has  a  capacity  of  2,600  cubic  ft.  of  air  per  minute  raised 
through  60'F.  •  -( 

Prices  and  othex  details  can  be  obtained  on  application  to  the 
General  Electric  Co.  (Ltd.),  Queen  Victoria-street,  London,  E.G. 


THE  MAGNET  OP  COMMERCE." 


i  .  The  above  is' the  title  given  by  the  Great  Central  Railway  to  ita 
publication  which  deals  exclusiveh'  with  the  subject  of  coal  getting 
and  coal  transport.  Needless  to  say,  the  Great  Central  Railway 
system  is  in  touch  with  the  most  important  coalfields  in  this  country, 
particularly  those  of  Nottinghamshire  and  Derbyshire.  A  map  of 
this  important  coal  bearmg  area  is  included  in  the  publication,  and 
it  shows  the  chief  manufacturing  towns  and  districts,  the  agricul- 
tural land  and  the  moorland,  the  proved  coalfield,  and  the  concealed 
coalfield.  The  collieries  through  which  the  Great  Central  Railway 
passes  are^also  shown,  and  the  districts  in  which  iron  ore  is  found 
and  iron  works  located  are  showii  in  red  on  the  map,  which  makes  a 
large  folding  sheet.  Another  interesting  foldhig  plate  is  a  coloured 
birdseye  view  of  the  deep-water  dock  at  Immingham.  We  have 
already  described  the  electrical  equipment  of  this  industrial  port  in 
the  columns  of  The  Electkician. 

In  the  space  of  a  short  review  it  is  quite  imix)ssible  for  us  even 
briefly  to  give  an  idea  of  the  contents  of  this  valuable  industrial 
publication.  Electrical  engineers  who  are  interested  in  the  subject 
of  the  ajjplication  of  electric  power  to  collieries  and  colliery  railways, 
and  al-so  the  electrical  equipment  of  the  industrial  docks  and  harbours 
wil!  find  it  a  valuable  work  of  reference  There  is  a  considerable 
section  dealing  with  the  Midland  coalfield,  including  a  summarj'  of 
the  principal  seams  and  a  diagrammatic  view  of  the  coal  output  for 
the  past  28  j^ears.  The  Lancjushiro  and  North  Wales  coalfields  aro 
doiilt  with,  and  valuable  statistics  are  included  of  the  exj>orts  from 
this  country  in  1914,  and  the  outjuit  value  of  coal  in  1913.  There 
are  intcri>sting  sections  on  the  making  of  coke,  and  the  prices  of  sul- 
phate of  ammonia  between  the  ^-ears  1905  and  1914.  The  magnitude 
of  the  business  of  coal  traffic  over  the  company's  system  is  apparent 
from  the  .sections  which  deal  with  the  distribution  of  coal.  The  list 
of  collierirs  .served  directly  by  the  Great  Central  Railway  fills  many 
|»ages,  and  is  of  great  mt<»rest  to  electrical  engineers,  together  wit  li  the 
adjoining  list  of  the  collieries  connected  with  the  Lancashire  &  York- 
shire Railwiiv  in  the  Yorkshire  district. 

»  We  suggest  that  the  value  of  the  book  would  be  considerably 
enhanced  if,  in  the  next  edition,  a  map  or  table  were  included  showing 
those  collieries  in  which  elettrical  energy  is  u.sed  for  power  purix>.scs 
to  a  large  extent,  and  also  the  principal  electricity  undertakiugs 
which  furnish  electric  power  in  bulk  for  collierj-  operation.  This 
data  should  l)e  conveniently  availai>le.  and  might  appropriately  be 
made  to  form  a  wparate  section  of  the  book.  This  suggestion  must 
not  be  regarded  in  the  light  of  criticism,  jMirticularly  as  the  pub- 
lication referred  to  is  supplied  by  the  company  free  of  charge  to 
interestetl  inquirers. 


H.  HARTJEN  &  CO..  8B  37.  NOBLE  STREET,  LOUDON,  E.C. 


Ferranti  Ltd 

central  Houte,  Kingsway,  London,  W.C. 

BWITCHQEAR,   TBANSFOBME^S,  METERS. 
ELECTEIC    HEATIliQ    &    COOKIHQ    AFFAEATUS. 


63 


SUPPLEMENT  to  "The  Electrician,"  December  3,  1915. 


ELA 


LAMPS 


Advi.  of  Pope's  Electric  Lamp  Co.,  Ltd.  Also  makers  ot  carbon  and  Radiator  Lamps.  Hythe  Road,  Willesden,  N.W. 


KoME  Electrical  Mining  Plant  in  the  Midland  Coal  Fields.     (See  "  The  Magnet  of  Commerce  "  opposite.) 
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A  CHILD  CAN  DRIVE  IT. 

Electric  WARD  Van 


f 


k 


I*.    . 


i^w^-— ^.rfwctiu  ir-      ~— 


Cheaper  than  Petrol 


8617. 


-"■■»*>^- «  ■a'  7ctr7    ■ 


IS  THE  CLEANEST  AND  CHEAPEST  MEANS 
OF  DELIVERY. 

TRY  ONE.      Price   £260. 

THE   WARD   MOTOR    VEHICLE   CO., 

48a,  GILLINGHAM  STREET, 
ECCLESTON  SQUARE,  LONDON,  S.W. 

PHONE:    Victoria   6617.    2723. 


PICTURE  LIGHTING. 


Soinr-  iiitcrcNtiiiK  details  arc  l»oiiig  di.sf  rilxitcd  to  tlic  clcclrical  trade 
\>y  the  KiJisoii  &  Swan  Co.  dcscrihiiig  .1  picliirc  li)iliting  fitting  which 
they  have  jii.st  introdiieed.  The  fitting  i.s  tubular  in  8hap(>,  and  is 
deHigne<l  to  carry  a  tubular  lamp  with  rontarta  at  ()pi)C)site  ends. 
The  lube  .surrounding  the  hinip  i.s  provided  with  a  long  oix-ning,  and 
on  one  edge  of  this  are  a  number  of  serrations  whieh  have  tlie  effect 


l'iu>,\v  \  \    P 


'T,Ii.MTI\<i    FlTTIVf.    t\    T">.r 


of  breaking  up  the  light  rays.  The  tiilmlar  fitting  Hurmunding  the 
1:inip  is  adjustalile.  and  it  is  jiinviilod  ^*  ith  end  pl.ito-s  .ind  n  m'>\-(b1r 
hinged  ll!»p.  which  acts  parMy  as  a  reflector  and  partly  as  ;*  li^'ht 
sciven.  When  the  fitting  i.s  placed  in  jmsition  it  can  \io  «djusto<I 
so  that  the  rnj-»  of  the  lamp  eonipletoly  illuminate  the  picture,  but 


do  not  throw  any  rays  on  to  the  wall  either  at  the  sides  or  below  the 

frame. 

?  .  The  fitting  is  also  suitable  for  pulpit,  desk  or  orchestra  lighting, 

and  attention  is  called  to  the  fact  that  the  choir  stalls  at  Westminster 

Abbe}-  are  provided  with  these  fittings.     The  stock  length  of  fitting 

measures  18  in.  over  all,  and  takes  a  standard  Tubolite  lamp  ;    but 


Detail  View  of  Ediswan  Picture  Lighting  Fitting. 

any  length  of  fitting  can  be  made  to  order.  The  standard  finish  is 
gilt  lacquered  brass.  The  adjoining  illustrations  will  serve  to 
explain  the  general  design  of  the  fitting  and  its  application  to  picture 
lighting. 


'E.A.C.  NOTES." 


The  above  is  the  title  given  to  a  handy  pamphlet  which  the  Elec- 
trical Apparatus  Co.,  Vauxhall  Works,  London,  S.W.,  have  j>rei>ared. 
The  "  Notes  "  deal  briefly  with  each  of  the  company's  principal  pro- 
ducts :  House  service  meters,  D.C.  motor  starters  and  regulators. 
]).('.  motor-control  panels,  D.C.  automatic  motor-control  gear,  A.C. 
ironclad  oil-immersed  gear    and    A.C.   motor-control    gear  on   the 


E.A.C.  Ironclad  Distribi  rioN  Board. 

E.A.C.  drum-tj'pe  system.  We  have  previously  referred  in  detail 
to  the  majority  of  theso  products,  and  may  recall  the  chief  features  of 
the  ironclad  oil-iminer.sed  switchgear.  which  is  designed  for  A.C. 
service  in  collieries,  dockyards  and  industrial  power  installations 
generally.  This  gear  is  offered  either  vs  plain  oil  switches,  as  oil 
switch  ])illars.  or  as  complete  switchboards.  The  switches  can  also 
I)c  combined  with  starting  switches  to  form  comi)lete  motor-control 
unil.s.  The  capacity  of  the  circuits  controlled  ranges  up  to  .SW  am- 
peres and  ;{.oOO  volts.  We  illustrate  an  ironclad  distribution  board 
for  five  feeder  circuits. 


WESTINGHOUSE  LANTERN  SLIDES. 


We  an*  informed  liv  the  IWtish  Westinghousc  Electric  &  Mfg.  Co. 
that  they  have  available  a  numlx>r  of  lantern  slides  which  tlicy  will 
l)c  ])lea.sed  to  loan  to  authorised  jn^rsons  for  use  in  lectures.  sch<H»ls. 
etc.  We  give  below  a  list  of  the  subjects  with  which  these  slides 
deal,  .".nd  wc  understand  that  a  complete  catalogue  of  the  slides  is  in 
preparation,  and  will  shortly  be  available. 

Allcrnators.  'fraction     motors    and 
Colliery  Plant.  rontroj. 

Contmrgoar.  inchiding  Tnrhino.s. 

Ii(piid    controllers  Tiirlm-altcrnators. 

and  drttm  controllers  CondensinK    plant, 

engines,     vertical  Cinemntojiraph  plant. 


Gas 

and  hnri7.ontnl.  Field   rhe<istat 

Instruments.  «         -'I  Generators.    D.C.    and 

Magnet le   l»rakes.  .  A.C.     [L^^inps.] 

Motors  applied  to'the  D.C.  and  A.C.  motors 

driving  of  industrial  (lii  enpuies. 

tu  a  chincr y .  Motor  -genera  tors. 

Ship       light inc       and  Switchgcir. 

p<iwcr.  Startcn«. 

Lightning    arrcfters.  Transformcm. 


Turlio- blowers. 
Brake  solenoids. 
Condenser  pumps. 
Diesel  engines, 
(las  plant. 
Turlx)-generator8. 
Meters. 
Loom  motors'. 
Rotary  convortcre. 
Circuit -hreikeri". 
Textile  apvlioation». 
Transmission. 
Hatdaijc   and    winding 

machinery. 
WentinghoUKc  worku 


Prtntwl  «nd  Publish^  hv  GEORGE  TIFCKER.  at  th.  EiltnrUl  FV(n«n«  ^i  i  Pab"»Mn«  ■)1»cn.  1 .  2  and  3.  S<^Lisau«r  CoMmr.  Flbtt  Stkwit.  In  th.  aty  of 

LONCON.  F^toAT.  Dbckmbbh  3.  I'IS. 
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-^     The    Round   Table,     f 

^  By    "KVA."  ^ 

4-  ^^-^^-^^-f  4-4-4>4-4'4'4-4'4'4>4'4>4-4'4'4"^4- 


f 


Event  of  the  Week. — The  following  P.S.  has  been  sen  bout 
by  the  Secretary,  Western  Section  Inst.E.E.,  in  connection  with 
a  dinner  to  be  held  at  Cardiff. 

War  Times. — Owing  to  present  conditions,  the  Hotel  Co.  decline 
to  prepare  any  meals  without  a  guarantee  that  they  will  be  ]jaicl  for, 
even  through  not  eaten.  It  is,  therefore,  imperative  that  I  should 
know  whether  or  not  you  intend  to  come  to  the  dinner,  which  is 
.3s.  6d.  per  head.  Dinner  can  only  be  jirepared  for  those  who  reply, 
and  must  be  paid  for  whether  eaten  or  not.  Therefore  will  you  please 
advise  me  before  Saturday,  the  11th  inst.,  if  you  will  be  present  at 
the  dinner. 

^C  I^  'f*  *I* 

Greek  :  They  have  found  iron  wires  at  Athens  in  excavatino- 
among  the  ruins,  thus  proving  that  we  ancient  (^reeks  under- 
stood wireless  telegraphy. 

Egyptian  :  Ah  !  but  at  Cairo  they  found  nothing  among  the 
excavations. 

Greek  :  Well,  what  does  that  prove  ? 

Egyptian  :    Why,   that  we   ancient  Egyptians  understood 

wireless  telegraphy. 

*         *         *        * 

Contemporary  Sayings. — "  The  Electric  Vehicle  Committee 
is  to  be  congratulated  upon  its  enterprise  in  following  up  the 
opening  erected  by  the  position  at  Manchester." — "  The  Elec- 
trical times."     (My  italics.) 

"  Perhaps  the  most  surprising  element  constituting  nuin- 
bership  of  the  E.C.A.,  at  least  so  far  as  the  London  section 
is  concerned,  is  found  to  exist  in  the  shape  of  utter  isola- 
tion of  its  members,  who  are  entirely  dependent  upon  this 
journal  for  information  of  its  (sic)  activities.  Were  it 
not  for  the  monthly  arrival  of  the  '  Electrical  Contractor' 
and  the  payment  of  the  annual  subscription,  the  average 
member  would  be  in  ignorance  of  the  existence  of  the  E.C.A." — 
W.  Ellerd-Styles,  in  tJie  "  Electrical  Contractor." 

H?  *  jK  * 

At  the  moment  of  going  to  press  I  have  received  an  attractive 
"Wotan"  lamp  showcard  novelty,  which   is  illustrated  hei'e- 


I  am  told  that  there  is  a  run"on  bain-maries  in  the  London 

hostelries  just  now  in  order  to  supply  "  Hot  Oxo  ye  ken,"  &c., 

during  prohibited  hours.    Those  electrical  .sale.smen  who  are  not 

bashful  about  entering  a  public-house,  and  their   name    Is,  I 

think,  perhaps  legion,  should  see  that  all  these  bain  maries  are 

■'  electrics."     "  A  bain  marie  in  the  bar  is  worth  two  in  ths 

hack  stores." 

*         *         *         * 

The  local  newspaper  recently  startled  the  citizens  at  Carlisle 

with  the  following  poster  : 


CARLISLE 

ELECTRICITY  STAFF 

MARCH  TO  RECRUITING  OFFK 

E 

GREECE'S 

EXPLAKATIOX. 

with.     When  in  position  the  lamp   "stands  alone"  against 
the  velvet  background.     How  is  it  done  ? 


Ferranti  Ltd 

Central  House,  Kingsway,  London,  W.C. 

BWITCHGEAB.   TBANSF0BMEB8.  METEBS, 
ELE(7rBIC    HEATINQ    ft    COOKINQ    APPABATUS. 

WiHte  for  Binder  "  N." 


I  have  not  read  what  explanation  ""  Tino  "  gave  to  the  Kaiser 
of  this  patriotic  incident,  but  I  can  understand  that  Point-Five 
Purse  (who  headed  the  procession)  gave  a  perfectly  satisfactory 
answer  for  the  conduct  of  his  staf?  in  thus  answering  Lord 
Derby's  call. 

^  H*  sjs  sj; 

I  note  that  among  our  satisfied  "  want  "  advertisers  is  a  W./T. 
Commander,  who  writas  that  "  the  number  of  applications  has 
greatly  exceeded  expectations.  Please,  therefore,  cancel  the 
third  appearance  of  the  advertisement,  as  the  number  of  appli- 
cations is  becoming  a  nuisance."  Thus  are  we  deprived  of  the 
privilege  of  completing  at  least  one  Government  contract  ! 

Among  the  exhibits  at  the  Smithfic'ld  Cattle  Show  at  the 

Agricultural  Hall,  London,  this  week  is  a  full-sized  model  of 

a  cow,  which  is  used  to  show  the  merits  of  a  milking  machine. 

The  demonstration  is  quite  convincing  and  lifelike,  particularly 

the  filling  of  the  ""  cow  "  with  water  through  a  funnel  just  aft 

Its  fifth  rib  ! 

*         *         *         * 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  December  7,  1878.] 

Electricity  and  Earthquakes. — Sturgeon,  whose  name  is  most 
unaccountably  overlooked  by  those  who  are  popularly  deemed  to 
have  some  knowledge  of  electrical  subjects,  wrote  in  1836  :  "  If,  then, 
electro-momenta,  capable  of  producing  violent  shocks  and  vivid 
sparks,  can  be  produced  by  a  few  hundreds  of  feet  of  thm  copper 
wire,  what  is  it  that  might  be  expected  from  the  electro- momenta  of 
Nature,  arising  from  currents  of  m;  ':y  niiles  in  extent,  kept  in  motion 
either  by  heat,  saline,  solutions  or  by  other  causes,  amongst  the 
metalline  strata  below  the  surface  of  the  earth  ?  A  sudden  dis- 
ruption of  the  circuit  would  insure  the  blow,  and  an  earthquake 
might  be  the  result." 

"Take  Notice:  A  Humble  Voice  from  America."  —  The 
signature  appended  to  the  verses  bearing  this  title,  printed  in  our 
issue  of  the  9th  ult.,""  has  given  rise  to  what  in  more  senses  than  on 
is  a  funny  mistake.  The  lines  appear  to  have  bf  3n  imderstood  and 
relished  in  many  quarters  but  the  signature,  which  stamjjed  them  as  a 
jest,  has  been  taken  by  several  intelligent  editors  in  real  earnest,  Mr. 
F.  Unney,  contributor  to  The  Electriciax,  being  credited  with  the 
production  !  A  IVIr.  L.  E.  Fant,  of  Boston,  U.S..  once  pestered  the 
proprietor  of  a  New  York  Hotel  for  several  days  by  wire  demanding 
the  trunk  which,  in  spite  of  denials,  he  declared  he  had  left  behind 
him  ;  and  it  was  not  until  the  whole  batch  of  telegrams  appeared  in 
the  newspapers  that  the  hotel  keeper  awoke  to  the  meaning  of  the 
elephantine  hoax.     This  time  it  is  the  newspapers  who  are  a  tritle 

dull. 

*  The  Round  Table,  November  12th,  1915. 


All    enquiries   concerning 


PLATINUM 

should   be   sent  to 

J.   BLUNDELL   &   SONS, 

GOLD.  SILVER  &  PLATINUM  REFINERS.  199.  WARDOUR  STREET.  W. 

"  Cfclsilplat,  Ox.,  London."  4746  Gerrard. 
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SIEMENS 


ELECTRIC     MOTORS 


'^'^'S^ll 

■ 

lAjT^^^S: 

i^sjyn 

^S^r^'^ 

k|^iV^B^^^^i^^H 

^L^.  y^  iijt! 

^k3 

Part  of  small   Motor  Shop, 
Stafford  Works. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

HbadOfficbi  CAXTON  HOUSE.    WESTMINSTER,  S.W. 
Tiltphonei  Gbhhakd  860,  Telegramai  "  Sibmiralos,  Vic,  Lohdoh." 

5uppllei  Dept.  :    38  &  30.  UPPHR  THAMRS  STREET,  E.C. 
TtltphoDti  CiTT  £350.  Telegramji  "  Sirmoto«,  Cbkt.,  Lomdok." 

HOME  BRANCH   ADDRESSES: 
BinMiHOHAM— Csntral  Ho.,  Niw  St 
Bristol— 30,  Brldijo  Street. 


Cardiff — 89,  St  Mary  Street 
CtASOow — 66.  Watm-loo  Street. 


Manchester — 196.  Deanstate. 
NBWCA3TI.B — 64-68.  ColUnrwood 
Shbffibld— 22,  High  St      [Bldp. 
SouTWAwrroM — i6.  High  Street. 


trical  men  throughout  the  country  for  manj'  years  as  Spagnoletti 
Liraitcf].  Last  week  we  were  afforded  the  opiwrtunity  of  going  over 
the  new  works  which  thi.s  company  has  buUt,  equipped,  and  which 
they  have  been  in  occupation  of  now  for  some  12  months.  The  site 
of  the  factory  is  in  Cumberland-avenue,  Park  Royal,  and  land  to  the 
(  xtent  of  \l  acres  has  been  acquired.  A  considerable  portion  of  this 
is  now  occupied  by  offices  and  engineering  shops,  and  it  is  to  this 


Branohas  In    PrIncinnI    Town*    Abroad. 


PARK  ROYAL  ENGINEERING  WORKS. 

The  identity  of  one  firm  with  a  distinctive  line  of  enRineering 
pr(Hlu<lH  is  not  always  preserved.  Their  a.x.sociaf ion  with  a  range  of 
s|M'<iali(i('H  may  conlimie  for  a  iwriod,  until.  jHTliaps.  tlic  ccnfrc  of 
gravity  around  whi<'h  these  siK-eiiilities  moved  has  gradually  sliifted 


Fi(i.  2. — Three-phase  OrL  Switch  for  Medium  Pressures. 


centre  that  the  activities  of  the  former  Sj)agnoletti  Company  have 
been  transferred  from  Coldiiawk-road.  .Shejjherds  Bush. 

We  may  recall  the  fact  that  much  of  the  early  work  carried  out  by 
the  company  was  connected  with  railway  signal  engineering.  With 
the  passage  of  time  this  cla.'^s  of  i)usine.ss  ha.s  been  gradually  supple- 
mented by  work  in  the  production  of  high-tension  and  low-tension 


3^3^^ 


Vxn.  I.— .NrKciAi.  Switch  FittinuIIUv. 

ftway  and    nere.<witate<l    a  rliange  of  outlook  \\\  the  n  j  switehgoar  and  thns<^  sjHMial  classes  of  switihwork  calletl  for  by  the 

Bcnsc.     Sime  .such  argument  u-ay  very  well  ajtply  to  1 1  .  (;oveniment    for    Admiralty    purjxises.     The   com|wny    has    had    a 

Park  Hoyal  Kugimv  ring  Works,  to  use  the  name  of  the  organisation  progrpsmve  exiwrienee  of  the  manufacture  of  switching  apparatus 

which  ha.s  grown  otit  of  tlje  h'   -  •^{  manufacturers  known  to  rice-  for  A.C.  find  D.C.  service,  and  it  is  for  the  practical  development  of 


r 
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this  experience  that  the  new  works  at  Park  Royal  have  been  laid 
down. 

The  works  themselves  differ  radically  from  the  Coldhawk-road 
premises,  in  that  they  are  laid  out  at  ground  leVe].  This  arrange- 
ment admits  of  the  grouping  of  the  vai'ious  departments  for  the 
production  of  switch  details  in  a  manner  which  facilitates  access  to 
the  raw  material  stores  and  its  passage  through  the  machine  tools  to 
the  assembly  benches.  The  design  of  the  builditig  can  also  be  such 
as  to  provide  efficient  natural  lighting  at  all  times  of  the  year.  The 
saw-tooth  roof  and  the  north  light  are  ideal  in  this  respect,  and  the 
shops  of  the  Park  Royal  Engineering  Works  have  been  laid  out  to 
take  full  advantage  of  both.     Similarly,  the  pillar  supports  for  th^ 


Fig.  3. — X'iews  of  Laege  Switch  Fisk. 

roof  and  the  various  girder  members  of  the  latter  contribute  to  a 
convenient  and  effective  arrangement  of  the  shafting  which  serves 
the  various  groups  of  machine  tools.  These  latter  are  driven  in 
small  sections  from  three-phase  motors  fixed  at  the  ground  floor  level. 
The  energy  for  the  ojieration  of  the  works  and  also  for  lighting  pur- 
poses is  obtained  from  the  Willesden  Urban  District  Council,  and 
both  three-phase  and  D.C.  services  have  been  run  into  the  works. 
The  south  end  is  occupied  by  the  office  building,  and  giving  out  from 
a  corridor  at  the  back  of  this  are  entrances  which  lead  directly  into  the 
works.  The  latter  comprise  a  number  of  bays  running  east  and  west, 
with  test  room,  meter  department  and  buffing  shops  on  the  west  side 
and  cabinet  shop  and  stores  on  the  east.     The  transport  of  material 


Fk;.  4. —  Home  Office  Patt:::;n  Switch  Fuse. 

of  all  classes  is  effected  by  means  of  a  light  tramway  which  encircles 
the  shops^and  also  feeds  the  bays.  The  south  end  of  the  shop  is 
devoted  to  switchboard  erection,  ample  space  being  available  for  the 
complete  assembly  of  all  classes  of  boards  from  the  smallest  to  the 
largest  which  are  put  through  the  works. 

We  need  hardly  say  that  the  machine  tool  equipment  is  essentially 
modem,  and  includes  large  and  small  vertical  drills,  millers,  heavy 
lathes,  automatic  lathes  and  turret  lathes,  and  a  variety  of  hand 
presses.     The  company  obtains  all  its  castings  from  outside  fomiders, 


SATISFACTION 

in  Conduits 
and  Fittings 

can  be  obtained  by  specify- 
ing^Simplex."  The  Simplex 
Conduit  Wiring  System  gives 
uniformly  good  results.  when= 
ever,  w^herever  and  by  w^hom- 
soever  installed. 

The  entire  range  of  Simplex 
Conduits  and  Fittings  is 
manufactured  in  our  well- 
equipped  Factory  and  sold 
under  the  full  guarantee  of  a 

SOLID  - 

BRITISH  COMPANY. 


Simplex  Conduits  Ltd. 

Garrison  Lane,BiJ^iiiii^gham 


London— 

1 13-1 17,Charing  Cross  Rd.,W.C. 
Manchbstbr — 

16,  Corporation  Street. 
Glasgow — 

72a,  Waterloo  Street 
Bristol — 

11,  Denmark  Street. 
Nbwcastlb — 

61-65.  High  Bridge. 


Leeds — 

6,  White  Horse  Street 
Liverpool — 

96.  Whitechapel. 
Swansea — 

14,  Heathfield  Street 
Cardiff — 

4,  Westgate  Street. 
Aberdeen — 

1,  Crimon  Plac«< 


P.    I 
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ISENTHAL  &  CO., 


'DEPARTMENT     4' 

Denzil  Works,  Willesden,   London,  N.W. 


NEW  LIST  IN  THE  PRESS. 


Contractors  to  the  Admiralty.  War 
Office,  India  Office,  Colonial 
Office,    Postmaster-  General,    &c. 


I»iit  naturally  tlit-  greatest  care  is  exercised  in  the  supply  of  high 
rpialify  ttistiiigs  which  they  pnxluce  from  patterns  made  in  the 
\,iM»cl-wr»rkiiig  depart  merit. 

Wc  imdcr^taiul  th;it  the  Park  Royal  Engineering  Works  have  in 
recent  years  (ile<l  patents  for  improvements  in  f(K)lproof  switchgear 
for  high-tension  control.     They  have  also  protected  a  number  of 


I'k;.  ."(.       \'lK\V    i>K    o\K    (iK    THf.    .\-s|MHI.\     \\\ 

imix)rtant  principU-s  relating  to  in»nchiil  and  general  mining 
electrical    gear.     They  have    develoiMHl  a  line  .»f   cinuit- 
lircakcr.H  for  D.C.  s<'rvice  uid  oil  switches  for  A.C  M-rvicc. 
high  tension  and  low  tension.  anW  they  an-  in  a  jio.Hilion  to 
supply  these  instnnncnts  for  uw  unoer  either  normal  <ir 
s|)ecial  con(litioi\s  acconling  to  r«M|uin'ments.     Fuses  and 
fuscgcar.   particularly  those  desii;ned  to  comply   with  the 
Home  Ollicc    lt«*gulations.  are   another  s|»i'ciidity  «»f    thf 
f:i(lorv.    Wc  notice  '  a  consideraliliM|uantily  of  this  material 
in  various  stages  of  construction  in  the  sho|>s  at  the  timeof 
nurvisit.     In  tlic  instrument  ilepjut  uient  the  volt  meters  and 
ammeters,  which   h-came  famous  with  the  name  of  .S|Mig 
nnletti.an<  still  made,  and  a  s|M«cial  |»<irtiiinof  tin- works  hi -^ 
Imm'U  w>t  apjul    for  this  p\ir|)os-.      Tlu- metal  ca(M-<l  nisi rn 
ments  an*  in«lee«l  a  s|)«<ciality.  |M»rticul«rly   Ihow*  niggi»<| 
patterns  which  an>  inten<l«Ml    for  uh<'   in   ionne«tion    wiili 
mining  and  industrial  ironclad  switchg<>ar.     .\  .>onsideral.|<< 
amount  of  cnre  has  Invn  cxjirnde<l  on  the  layout  of  the 
t<'stn>om.    in    which    then-    is    a    large    swi^    '  d    will) 

panels  for  tlu"  incoming    mains  of    the  \\  .  I  .haii 

District  ("ouneil  and  outgoing  ftn^lc  rs  for  the  motors  in  the 
works. and  als»>  for  the  ji\ir|¥>sesof  the  testing  department. 
Alternating  test  pn.'isvms  up  to  Tit^.tXHl  volt,**  can  l»e 
obtained  and  «iv  n>gularly  iisei^in  wnnertionwith  the  manu 
fnctun>  (d  switehUmnls  and  .swi»  digrar.  The  testing  equip- 
ment iiuliules  a  battery  which,  in  conjunction  with 
othot  tcsti*.  is  tiso<f   for   the   calibration   of   instrument* 


Wc  reproduce  in  connection  with  this  article  a  number  of  views 
which  have  recently  been  taken  in  the  factorj"^  and  which  give  a  fair 
idea  of  its  layout  and  general  equipment.  Fig.  7  is  a  composite 
j)hotograph  which  shows  two  views  in  the  main  switchboard  erecting 
department  and  also  a  view  of  the  motor  generators  and  switchboard 
testing  and  e.\j)erimental  department.  Fig.  1  is  a  view  looking  from 
one  end  of  the  bay  which  is  chiefly  devoted  to  the  pro 
duction  of  .spec  al  .switchgear  ani  fittings.  Fig.  6  i-: 
an  interci'ting  view  which  shows  the  clear  run  of  the  tram 
road  around  the  shops,  and  al.so  a  group  of  lathes  and  drills 
in  the  foreground.  In  Fig.  5  a  number  of  the  benches  and 
tlic  distril)ution  gear  of  the  assembly  bay  are  shown.  The 
other  illustrations,  Figs.  2,  3  and  4,  show  jthe  detaUs  of 


1'kN   SkKT(  U    VlKW  OF  EXTKUIOK.    PaRK   RoYAl.  ExtilXKKRIW. 

WoHKS. 

tyjiical  switchgear  products  such  as  circuit- breakers,  oil 
switches  and  porcelain  handle  fuses,  which  constitute  a 
large  ])roiK)ition  of  the  output   of  the  works. 

The  facilities  which  the  comi)any  h;  s  at  dispo.sal  for  the 
production  of  high-class  switchgear,  will  doubtless  be  of 
interest  to  central  .station  engineers  and  railway /engi- 
neers who  are  in  the  market  for  sub-station 
ecpiipment  of  all  classes.  We  need  hanlly  \Mnnt 
out    that    there    is^  a    growing "' tendency    to   equip   sub- 


Fio.  0.— View  ukikinu  down  onk  or  tuk  Trsh  Hoads. 
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Fires 


By  appointment 
Ironfobnders  to 
H.M.    the    King. 

A     TOUCH     OF     THE     SWITCH     DOES     IT. 
rjARRON    Electric    Fires  mark  a  decided 
advance  in  the  application  of  Electric 
Energy  for  heating  purposes. 

The  care  exercised  in  the  design  and  construction, 
and  the  important  tests  to  which  they  are  continu- 
ally     being      subjected     ensure     the     highest    possible 

radiant  efficiency  yet  obtained  by  this  type  of  fire- 

Fires  illustrated  are  portable,  and  can  be  easily  removed  from  one 
room  to  another,  and  being  designed  on  simple  lines  readily  adapt 
themselves  to  varying  decorations.  Arranged  for  two  elements^ 
maximum  loadings   2,000    to    2.500  Watts. 

For  full  particulars  of  these  and  other  Carron  Electric  Heating 
Specialities  write  tor  No.  22n  Pamphlet,  post  free  on  request. 


r7lRRON  COMP/INy 


-AND    AT   PHOENIX 


Works  : 
CARRON.      STIRLINGSHIRE. 
FOUNDRY.    SHEFFIELD. 


stations  of  quite  considertable  output  in  connection  witli  railways, 
industrial  power  supply  and  the  linking-up  of  the  systems  of  con- 
tiguous municipal  and  company  supply  authorities.  This  trend  in 
electricity  supply  is  bound  to  occasion  greater  activity  in  switch 
production,  and  it  is  to  be  hoped  that  the  claims  of  such  British  firms 


as  the  Park  Royal  Engineering  Works  ujwn  the  buyers  of  this  chx^s 
of  material  will  not  be  overlooked. 

In  conclusion,  we  would  thank  the  company  for  giving  us  the 
opportunity  of  visiting  the  factory,  and  for  supplying  us  with  most 
of  the  information  and  illustrations  for  the  foregoing  article. 


Fk!.  7. 
Main  Switchboard 
Erecting   Department 
(East  End). 


M.VIN  SwnTCHBOARD 

Erecting   Department 
(West  End). 


AND  Experimental  Department  (South  End). 


SUPPLEMENT  to  "Tlie  Electrician,"  Decsmber  10,  1915. 


70 


BELLING 

FIRES 

Over   30,000   in   use. 

Te«ted  by  more  than  400  Engineers  (luring  a 
period  of  3  years,  and  generally  recognised  as 
being  "The"  practical  and  reliable  electric   fire. 

A  P. C.  will  bring  our  40  page  illustrated  catalogue. 


BELLING  &  CO., 


ELKCTRIC    HEATING 

SIM  CI  \I.ISTS. 
DERBY    ROAD,    EDMONTON.    LONDON,    N. 


UNISLLGTRI© 


ritrvn -^ 

NO  BATTERIES.       NO  SWITCHBOARD. 

Standard    110   volts — direct   current 
Output  500  to  750  watts. 
A    complete    electric    lighting    plant    in    one 
compact  unit  delivering  current  (o  the  lamps, 
electric   stove,    electric    fan,    vacuum    cleaner, 
pumping    motor,    or    any    other    use.    withoul 
the    use    of    complicated    switchboards     and 
costly    storage    batteries    requiring    constant 
expense  and  care. 

WRITE  TO-DAY   FOR  COMPLHE  DESCRIPTION 


WALTER  D.  FAIR  &  CO. 

43    LEICESTER    SQUARE. 
LONDON.    W.C 


THE    '  MIGAS  "  DETECTOR. 

The"  Migfw  "<lftect<>r.  of  \vlii(  li  luicf  particulars  are  now  available. 
IK  an  apparatuH  for  detocting  tlu-  presenif  of  mine  ga«,  fire  damp, 
niarxli  giw.  or  inflammable  gas,  as  the  dangerous  explosive  constituent 
of  inino  air  is  variously  vailed.  It  is  a  portable  instrument,  weighing 
al»out  13  lb.,  and  has  been  s}x?ciaily  constructed  for  use  in  coal  mines. 


"Mlli.Vs"    l»KTKtTOK   IN  ('AIIKVIXO  CahK. 

The  tlefector,  which  is  the  invention  of  MoHHrn.  Aniohl  Philip  and 
liouis  .1.  Steele,  does  not  iiieii-iy  indicate  the  pr^■^ell«•^•  of  lire  damp. 
Hy  t  he  automat  ie  movement  of  an  index  hand  over  n  finidmitetl  Male. 
it  gives  to  within  0(t:{  |)er  cent,  a  tlireet  <|uantitntive  mea.«iin<nu'iit  of 
the  jwrcenlage  t)f  lin*  damp  pn'.sent  in  tin-  mine  air  which  m*  l>eing 
te?.|ed. 

The  aetiml  range  of  the  readings  of  the  standani  delivtor  has  Ini'ii 
mtide  such  that    it   will   intlieato  any  anioiinl   of  inMnmmable  gn.s 


between  002  jkt  cent,  and  3  per  cent.  This  range  has  been  selected, 
in  order  that  the  readings  may  fully  cover  the  measurements  of  all  the 
different  limiting  percentages  of  inflammable  gas  which  are  prescribed 
in  the  Coal  Mines  Act  of  1911.     These  limits  are  as  follows  : — 

((•2.5  jHT  cent,  of  inflammable  gas  Section  29  par. (3).  page  21. 

0-.-)(>      .,                „              „  „           32.    .,   (l.\),   „     23. 

1-2.-)      .,                „              „  „           (K).   „   (2),     „     41. 

2rjO       „                 „               „  „          67,    „    (2),     „     45. 

The  readings  of  the  "  Migas  "  detector  are,  we  understand,  equal  in 
accuracy  to  the  results  obtained  by  careful  chemical  analysis.  The 
rajjidity  with  which  an  estimation  of  the  amount  of  inflammable  gas 
can  be  made  by  means  of  this  instrument  is,  of  course,  greater  than 
can  be  attained  by  the  latter  method.  The  time  which  must  elapse 
Ix'fore  the  j>ercentage  of  intiammable  gas  in  the  sample  of  air  under 
test  can  be  ascertained  by  chemical  means  is  at  least  an  hour  from  the 
time  of  taking  the  sample.  This,  however,  is  a  particularly  favour- 
able ca.se,  for  in  most  collieries,  at  the  present  time,  there  is  no 
chemical  laboratory  and  no  trained  ob.<erver.  To  add  to  this  delay 
tlicre  is  tiie  added  danger  of  the  bottles  containing  the  sjimples 
becoming  broken  or  jxjssibly  oj)ened,  and  also  the  chance  of  a 
determination  being  actually  accidentally  sjx)ilt  or  rendered  in- 
accurate during  the  chemical  testing. 

If  the  "  Migas  "  detector  is  used  in  the  pit  at  the  same  time  as  the 
sample  of  air  is  taken  for  chemical  testing,  it  is  found  that  at  lea.^t 
three  separate  readings  of  the  percentage  of  intiammable  gas  can  be 
made  on  this  instrument  before  one  Siitisfactorv'  sam])le  of  the  mine 
air  has  even  been  collected  for  chemical  analysis.  The  direct  read- 
ings obtained  will,  it  is  .stated,  be  found  to  agnx*  with  the  results  of 
the  chemical  tests  made  on  the  same  mine  air  to  within  0-03  per  cent. 
Since  the  ( "oal  Mines  Act  of  101 1  has  come  into  force,  it  ha.s  become 
most  desirable  that  the  colliery  manager  should  constantly  keejt 
himself  correctly  informed  as  to  the  actual  state  of  the  ventilation, 
as  n'j)resente(l  by  the  jjercentago  of  inflammable  gas  present  iu  the 
mine  air.  With  the  "  .Migas  "  detector  a  reading  at  any  |X)int  can 
l>e  made  inside  15  seconds,  and  if  45  seconds  are  allowed  for  moving 
fnun  iK)int  to  |)oint.  it  will  be  seen  that  as  many  as  GO  separate  tests 
can  be  made  jht  hour,  and  a  considerable  distance  can  1k>  traversixl. 

The  cost  of  a  single  analysis  is  u.sually  about  10s.,  and  few  mines 
working  under  the  1911  .Act  can  have  l^^ss  than  60  determinations 
made  in  th<'  et)urse  of  the  year,  whilst  if  a  chemical  lalniratory  is  set 
up  at  the  colliery,  the  cost  is,  of  course,  considenibly  greater.  The 
"  .Migas  "  tleteetor.  bt\sides  giving  accurate  and  readily  obtainable 
informntitm  concerning  the  amount  of  inflammable  gas  pn\scnt  in 
the  mine  air  of  any  colliery,  jx^rmits  questions  of  ventilation  to  be 
systematically  investigated,  and  it  thei-efoix"  should  more  than  jwy  for 
its  co.st  within  a  single  year. 

The  "  Migas  "'  detector  is  at  i>iv.sent  made  in  two  forms  :  {1 )  "  The 
Standanl  '  .Miga.s.'  "'  This  instrument  jM^sse.sises  a  scale  graduatc<l  to 
.show  from  0  to  3  ]k>t  cent,  of  inflammable  ga.s.  and  is  designed  for 
U!M«  in  collieries  using  safety  lamjis.     (2)  "  The  Naked  Light '  Migas.' "' 


LEWIS'S     SCIENTIFIC    CIRCULATING     LIBRARY. 

ELECTRICAL,  MECHANICAL  &  GENERAL  ENGINEERING  TEXT  BOOKS  &  TECHNICAL  WORKS. 

ncip  Works  and  Pcir  t-diUon»  can  be  bad  from  the  Clbrarv  Imtncdlalclp  on  publication,    "c'^ri^o""  =  miskim  ioti- 
SUBSCRIPTION,  Town  or  Country,  from  ONE  GUINEA.     READING  ROOM  open  Daily  to  SUBSCRIBERS. 

\M».  GOWER   STREET,  and  24.  GOWER  PL.\CE. 
LONDON.    W.C. 


H.  K.  LEWIS   &  Co.   Ltd., 


I 
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FERROZOID 


CONSTANTAH 


CHRONIC 
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WRITE    FOR   PARTICULARS   OF    FOURTEEN     GRADES    OF 

British-Made  Resistance  Materials 


TO:- 


MAKERS.- 


HENRY  WIG6IN   &  CO,  Ltd., 
George  Street,  Birmingham. 


AGENT: 


^ 


TCI  pPHONE :  6400  CENTRAL 

'  '-'-'-QRAMS:  "WIQQIN  BIRMINGHAM." 


LIONEL  ROBINSON, 

3,  Staple  Inn,  London,  W.C. 
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TCI  CPHONE;  6323  HOLBORN. 

'  '-'-'-QRAMS-  "FERRYDOM,    LONDON." 


Price  is 
Seven  Guineas 


and  we  give 
guarantee. 


v. 


THE  FRANT 
PREMIER 

is   now    accepted   as 

the    best      Electric 

Suction     Machine 

on    the    market. 

Try    it    against 

any   type  and 

the      results 

will  satisfy 

you. 
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ELECTRIC  SUCTION  CLEANER  CO, 

56,  Victoria  Street,  London,  S.W. 


wmm 


CTRIOM 


-  ■s': 


mm 


'fii;:>:i)il. 


w'^;- 


THE    ALL- BRITISH 
HOUSE  FOR  ACCESSORIES 


ROYAL 


DRAWN  NA^IRE  LAMPS 


CATALOGUES  ON  REQUEST 
FROM   THE 

EDISON  &  SWAN 

LJEL     CO.,  LTD.. 

PONDERS   END 

MIDDX. 


SS&>.V. 


y,;',''N"<  PATENTS  N* 


V'= 


iv^V 


.><^' 


■■^^^i^ip^'^^' 
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Canadian  and  Indian 
MICA 

CUT,   SLAB   &   SPLITTINGS. 

MINIMUM  STOCK   200.000  lbs. 


Peerless    Leatheroid   Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite  Fibre,  Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AWARDED  THE  CONTRACT  FOR 
THE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 
ADMIRALTY    OVER    1910.    1912.    1913.    1914  «nd    1915. 


ATTWATER  &  SONS, 


1  rlntrnms  : 
Allwatrra.  f'mlon. 

1  clrphonc  No. 
1045(2  linr.). 


HopWOOd  St.  Mills,      E^^t^blishedises 

PRESTON.        '^""J^^-^}  R  c 

«    western    Llnion. 


Thi.H  iii.striiiiiciit  is  .specially  dcsipicd  for  hij;li  acciiriH y  l)c'f  ween  the 
limits  of  0  aiul  1  por  cent,  of  inflainmaMc  ga.s.  and  reads  nj)  hi  a 
tna.xiiMiirn  of  I-.")  percent.  It  is  intended  Hjx'eiaily  for  use  in  collierie.s 
in  «lii<li  naked  lijriits  are  jM-rniitted. 

Hofh  tliew  forniH  of  the  "  Migax  "  detector  are  fierfectly  safe  for 
n.se  in  flie  most  (iery  mines,  and  itof  li  are  .so  constnict<'d  that  a  sample 
of  gas  from  a  crevice,  or  more  or  le.ss  inaccessible  jxjjnf.  may.  if 
flesinvl,  lie  i)ronght  to  the  detector  by  means  of  a  flexible  tube  and 
hand  pumji.  These  defectors  can  also  be  su|iplied  fo  measnn'  th(> 
IK-rcenlaKc  of  inilammabic  gases  and  vajK)urs  other  than  marsii  gas 
(lire  (himp).  In  such  cafles,  the  scales  of  the  instniments  nvpiire 
s[K'i'i;d  calibration. 

.Additional   particulars  and  technical  data  <an  U-  obtained  fn)m 
The  (Jenerid  Kleefric  Co..  (57,  (^ucen  N'ictoria-stnx  t.  I>)ndon,  K.C. 


ZEPP  PPOOF  MOIORS. 

During  tin-  last  raid  «in  Uindnn  and  the  Kastcrn  (Viuitics.  we  an* 
informed  that  a  bond»  wa.s  dn)p|M'd  on  a  flour  mill.  The  whole  of 
the  ])lant  in  the  mill  was  elecfrically  <lriven  by  Crompton  motors, 
and  was  installed  many  years  ag«).  The  attachc<|  ilbisi ration 
represents  a  group  of  f<»ur  motors  which  wen-  installe<l  on  the  second 
floor  of  the  mill,  and  which  were  pn-cipitatcd  into  the  ba.-ement  when 
the  ln;mb  wrcck( d  the  building,  the  latter  subsefpicntlv  i  alchmg  lire 
.After  the  flames  ha<l  been  extinguished,  the  motors  wen-  taken  fmm 
fh(<  debris  with  a  \  it  w  to  making  u.-e  of  them  if  at  all  )  cssible  in 
another  temporary  mill.  It  is  a  n'n<aikablc  fact  that  after  re  liiljnn 
the  bearings  with  oil  and  replacing  .s<<me  of  the  bnishes.  the  four 
motors  wen-  in  .satisfactory  ruiniing  order,  in  itwif  a  splendid  'cwfi. 
mony  to  the  rigidity  of  consfniction  of  the  "  Cmmpton  "  motors  of 
the  |K«riod  to  which  these  machines  belong.     The  late«<t  deMigu  of 


SLATE 


INIGO    JONES   &   CO., 

Tudor  Slate   WnrMm. 
GROESLON,  R.S.O..  NORTH  WALES. 

Slates  Drilled  i  Shaped  to  Specification. 

M'»ti»if«»iiiir*^i«    .ifi»r    1      Irsriij^-.n    .f 

IL  AT  I  wow  K J>f  t  L  tCT  W ICAL  tWBIWE  E  Kl. 

SUir  Masoiis.  Tiimrrs  anJ  Enamellers. 


E.  SHOWELL  &  SONS.  Ltd. 

STIRCHLEY.    BIRMINGHAM. 


Cast 
Cable  Sockets. 


Suite  No.  E74. 

Type  A.  —  Straight. 

,,        B. — Cranked. 

C. --Right  angle. 


Sizes  made. 

Amps. 

10,  25,  50.  100. 

150.     200.    300. 

400,     500.    600. 


Immediate  Delivery.     Prices  on  Application. 


Sole  Agent  for  the  Electrical  Trade: 

LIONEL  ROBINSON,  Ln'don.  w  c 

Teleph-ne:  Holborr.  6323. 


motors  })y  Crompton   &   Co.   has,  of  course,   superseded  such  old 
machines,  and  in  the  modern  type  attention  is  given  to  high  efficiency. 


A  Grout  of  •'Survivors." 

low    temperature  ri.se,  and  large  overload  cajjacify   with  sparklers 
commutation  throughout  the  whole  range  of  load. 


NEW  LISTS. 

Hai.f-watt  Lanterns,  &c. — In  section  list  Xo.  .'iOti  the  Benjamin 
Kleefric  (Ltd.)  describes  its  new  range  of  liftings  for  h;'.lf-watt  lamps 
of  JI.II  sizes.  The  makers  clivim  thftt  the  rr.nge  of  fittings  is  as  complete 
as  exhaustive  experiment  and  reser.rch  cftn  mp.ke  it.  The  contours 
of  !V  nuudter  of  stiMidiM'd  reflectors  liave  been  re-designed  to  give 
cfticienf  results  with  the  new  lamps.  A  feature  of  the  list  is  the 
addendft,  n.  .separftte  sheet,  giving  tabular  jjrices  and  pi',rticul.",rs  of 
i'.ll  the  compi'.nys  products. 

Wii.i.ans-Odihk  Pu.mi's.  A  comi)lctc  illustrate*!  description  of  j',n 
iut<Mvsting  steam  pump  is  given  in  cftt.p.logue  No.  O.'i.H.  just  i.ssued  by 
Willans  &  Rol)ins(m.  The  Willrns-Oddic  is  "  the  pump  with  the 
simrlc-brliinccd  steam  Vi!.lve."  The  description  of  flic  action  of  the 
pump  is  made  clear  by  several  good  sectional  lettered  drawings. 

DowsiNo  Hkatkks.  —  A  fully  illustnfod  large  catalogue  and  a 
smeller  juH-kef  jiricc  list  and  other  useful  trade  lifcn-.ture  is  InMug  ilis- 
fributed  widely  by  the  Dowsing  Radiant  Heat  Co.  A  numlKT  of 
lu'w  designs  of  the  i'om]HMiy"s  hot-bar  tir(\s  ;<re  included  in  the  lists. 

Nii.i  iskSuction  'i.f.aner.s.-  An  illustrated  pamphlet  and  price  list 
of  the  Xiltisk  suction  cleaner  is  being  distrii)ut;«d  by  .Messrs.  (iille-spie 
&  Heales.  The  ]mniphlet  contains  jwrticulars  of  the  .standard 
Xillisk  cleaner  and  also  of  a  new  pattern,  somewhat  smaller  than  the 
.standard,  and  offered  at  a  lower  price.  The  machine,s  are  identical 
in  df^siim  and  the  new  p.ittcm  weighs  30  Ih. 


FURNACES  FOR  MELTING 

Tin,     Lead,     Zinc,     Antimony,     Aluminium,     Whit*    Metal*, 
Plastic    Metals,    etc. 

WITHOUT  OXIDATION. 

MoNOMETER  Manufacturing  Co.,  Ltd., 

WHllEHOLSE  STREET.  ASTON.  BIRMINGHAM^ 


KYInt»d  ind  Publish*!  by  GEORGE  TUCKER,  at  the  Edltortal.  Printing  »;,  j  t\it-i;.nin«  v.>.ftoes.  I.  2  and  J,  S/vusatmr  Oooirr,  Flh«t  SntnT,  to  th«  Ctty  of 
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According  to  the  "  American  Machinist,"  "  the  substitution 

4.44<^.^^.^4>4  <^444<^4>4444444>4^4-  ""l  stcel  for  copper  in  the  manufacture  of  electric  switches  Is  one 

/  V    V    V    V  X  of  the  first  apparent  results  of  the  mcreased  cost  of  copper. 

X         TTHF       ROIIMPJ      HTARI    E  "^  ^^^    contemporary    has    probably    omitt^-d    the    words 

I  •  A^  Germany." 

4.  ^^    ^^^-  4 

^^4>4>4>4>4>4>4>4>4>4>4>4>4>4>4>4>^4>4>4>4^4>'4'  ELECTRO-HARMONIC  SOCIETy. 


m 


A  correspondent  who  omits  his  name  sends  me  a  p.c.  with 
post-mark  Lougborough,  bearing  the  following  riddle  :  Why 
was  sol-enoid  ?      The  answer  is  electrical.     Can  you  guess  it  ? 

*  *         *         * 

A  perplexed  correspondent  inquires  whether  the  Mazda 
revolving  lamp  shade  will  run  with  a  lamp  with  any  other 
name.  The  answer  is  in  the  affirmative,  but  naturally  it  must 
be  a  T.L.A.  lamp,  otherwise  the  shade  may  run  backwards  ! 

^         ^         ^         ^ 

My  only  remaining  impression  of  enlisting  under  Lord 
Derby's  scheme  last  week  was  the  atmosphere  of  the  doctor's 
"  booth."  It  was  very  far  from  being  an  inert  gas  ;  in  fact, 
it  seemed  quite  solid  enough  to  lean  upon.  I  found  myself  one 
of  20  men  who  ware  clothed  in  anything  from  zero  to  100  per 

cent,  overload. 

*  *         *         * 

"  Tabasco  "  Bastian  has  decided  to  run  the  rule  over  his 
friends  this  Christmas,  perhaps  in  preference  to  chastening 
them  with  a  rod-o-lite.  I  am  one  of  the  victims,  but  a  willing 
one,  as  I  expect  many  mora  will  be.  The  6  in.  Bastian  rule 
is  guaranteed  to  last,  because  it  has  at  one  end  a  calendar  for 
the  years  1907  to  1927  inclusive  ! 


A  motorist  who  became  a  Tommy  at  the  outbreak  of  war 
tells  a  good  story  against  himself.  He  was  told  off  to  fetch 
some  milk  from  a  farm,  but  returned  with  an  empty  vessel. 
Asked  for  an  explanation,  he  said  "  I  found  a  queue  waiting  at 
the  cow,  and  when  it  came  to  my  turn  I  could  only  get  one  of 
the  jets  working  about  5  seconds,  and  then  missed  the  pail 
altogether  ! " 

Hi  sj:  ^  Hi 

A  correspondent  sends  me  the  following  homily  on  the  "  soft 
answer  that  turneth  away  wrath  "  : — 

"  What  a  sweetener  to  business  a  little  politeness  is.  On  writing  for  a 
somewhat  overdue  account  the  following  reply  came  back  :  '  You  will 
remember  that  you  disappointed  us  very  sadh-  with  respect  to  delivery 
of  the  motors  in  question,  and,  as  a  consequence,  we  have  not  felt 
animated  by  an  overwhelming  desire  to  pay  for  them.  As  the  matter  is 
now,  however,  getting  somewhat  ancient,  we  will  deal  with  it  durin  g  the 
present  month.'  " 

*  *  *  * 

Just  my  luck.  I  am  not  likely  to  be  in  Glasgow,  perhaps, 
until  the  war  is  over,  and  I  have  received  an  invitation  to  take 
lunch  at  the  expense  of  the  electricity  department.  The 
"  grub  "  is  electrically  cooked,  of  course,  and  presumably  all 
the  "  extractives  "  are  placed  unreservedly  at  the  disposal  of 
the  guests.     Here  is  the  menu  : — 

Potage  Hollandaise. 

Tranches  de  Saumon  a  la  Mozarte. 

Filets  de  Veau  a  la  Marguerite. 

Omelette  en  Surprise. 

Biscuits  de  Fromage. 

Why  will  they  not  make  the  menu  out  in  pure  Scotch  ?     Or  is 
it  patriotism  that  French  is  used  ? 


2nd  Concert,  30th  Season,  1915-1916, 


Unofficial  Programme. 


"  Wesco  "  Kinyibury  in  the  Chair. 


Opening  Chorus 


MoNS  Solo 

Paragon-Bachelet 
Interlude 

Patriotic  Duet  ... 

Ni  Chrome-ette  ...' 
Rebate  Chorus   . . . 
■'  Elasta  "  March 

AuDioN  Solo 

Chlorine  Comedy 
"  Gassed  " 

Peace  Pifflette... 
Gott-Strafezzo 


Lullaby 


'  None  but  the  Brave  Deserves  the  Fare."  - 
Conductresses  Choral  Society. 
(Conductor,  Air.  A.  "  Elsie  "  Fell.) 

"  Angels  Ever  Bright  and  Fair." - 

Mr.  A.  G.  Whyte. 
Demonstration  of  Levitated  Pants  ...     - 
(for  Soldiers). 

Mr.  W.  P.  DURTNALL. 

"  Unter  den  Linden."  ... 
Mr.  A.  P.  Marryat 
and  "  Anti- Humbug." 
"  Keep  the  Home  FL-es  Burning."  ...     - 

Messrs.  Belling  &  Basti.a.n. 

'•  All  We  Like  Sheep."  - 

Tungsten  Lamp  Association. 

"  See  the  Sintering  Hero  Comes."  ...     - 

Pope's  Electric  Lamp  Co. 

...'OSilly-Gn."        - 

Dr.  Lee  De  Forest. 
"  n  the  wind  had  only  blown  the  other  way.' 
Electrical  Engineers  at  the  Front. 

"Let  me  like  a  soldier  fall  "  (I  don't  think) 
Mr.  Henry  Ford,  U.S.A. 

'  The  Watch  on  the  Pvhine  "        - 

The  Manchester  Engineers'  Club. 

"  Oh,  Hush  thee,  my  Baby."        - 

Mr.  John  Christie. 

The  Quandaries...      "  Where,  tell  us  where  ?  " 

The  B.E.A.M.A. 
Solo  Quandary,  Mr.  D.  X.  Dunlop. 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Se  ond  Series),  December  \i,  1878.] 

Extension  of  the  Electric  Light. — Alessrs.  Shoolbred  have 
lighted  their  extensive  premises  by  means  of  the  Jablochkoff  light, 
and  Mr.  Whiteley,  of  Westbourne  Grove,  is  about  to  make  tne 
necessary  arrangements  for  lighting  up  his  establishment. 

Newspaper  Science. — Dr.  Werner  Siemens  criticises  recent 
popular  newspaper  essays  on  the  convei-sion  of  mechanical  power 
into  electricity,  and  the  re-conversion  of  the  latter  into  mechanical 
power.  He  shows  that,  in  common  with  othoi's,  he  had  pointed  out 
the  future  importance  of  this  principle  for  the  production  of  light, 
the  convej-ance  of  motive  power  and  other  technical  purposes.  But 
all  this  passed  unnoticed  until  it  was  re-discovered  by  an  American. 

A  PROivnsiNG  Invention  (American),  if  True. — A  correspondent 
of  the  Boston  "  Journal  of  Commerce,"  writing  from  Philadelphia, 
tells  of  an  invention,  which  has  been  kept  secret  pending  the  pro 
curement  of  patents,  and  which,  with  power  derived  from  a  spring 
like  that  of  a  clock,  furnishes  an  electric  light  of  great  brilliancy.  It 
is  further  reported  that  the  whole  apparatus  occupies  no  more  than 
an  ordinary  lamp,  that  it  can  be  sold  for  six  dollars  per  lamp,  and 
that  the  light  itself  will  cost  only  one-half  cent  per  hour. 


mil 
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IGRAMC 


No.  32. —Three-Phase  Rotor  Starter  for 
A.C.  slip-ring  motors.  Automatic  no- 
volt  or  no-volt  and  overload  release  is 
provided  and  semi  or  totally  enclosins 

covers  are  supplied.  —      m»^.«^w»         >«^..>.n.^  .» -  _ -.  .  .^ 

The  starting  resistance  and  current  B  MOTOR  CONTROL  GEAR. 
carrying  parts  are  liberally  rated,  and  =  ^^^^^^^■^^.^^^^^— ^^^^___^^^^^^— 
the  general  design  embodies  several 
new  improvements. 


IGRMIC  ELECTRIC  C^  UP 

147,    Queen     Victoria     Street,    London. 


No.  38.  Compound  Starting  and  Speed 
Regulating  Rheostat  for  shunt  or  com- 
pound wound  D.C.  Motors.  This  switch 
will  start  the  motor  and  then  regulate 
its  speed  by  the  insertion  of  field  re- 
sistance. An  infallible  interlock  se- 
cures full  field  during  starting,  and 
automatic  no-volt  and  overload  release 
is  provided. 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


For    Direct   Current. 


For   Three-phaae   Current. 


for 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

HbadOfficbi  CAXTON  HOUSE.   WESTMINSTER.  SW, 
Ttltphonei  Gbrraud  960(  Telogramii  "  Sibiibralos,  Vic,  Lokdoh." 

5uppllei  Dept.  :    38  &  30,  UPPER  THAMES  STREET,  EC. 
T«ltpbon»i  Citt5350.  Telagrams  i  "  Sibmotoi,  Cbmt.,  Lokdom."* 

HOME  BRANCH  ADDRESSE81 


BiRuiNOHAU — Ontral  Ho..  Ntw  St 
Bristol— 30.  Brldijo  Stroat 
Cardiff— 89.  St  Mary  Straot 
ClasOow— 66,  Waterloo  Str*^. 


Mahchbstbr — 196,  Dsansgatt. 
Nbwcastlb — 64-68,  Colllnrwood 
Shbffibld— 22.  High  St      [Bldp. 
SouTHAMrroM — 46,  High  StrMt. 


Branohos  In    Principal    Town*   Abroad. 


NEW  DOWSING  CATALOGUES. 


W'r  liavo  received  from  llie  Dowuiiig  Radiant  Heat  Co.  copies  of 
two  trade  piiblirationH  which  they  have  recently  isstied  to  give 
])iil)hcity  to  their  electric  he.ilinR  and  cookinp  apparatus.  One  of 
thew  is  a  jKxket.  li.sl,  which   juices  and  illii.st rates  practically  the 


u.sere  of  electrical  heating  and  cooking  apparatus.  The  front  cover 
lipars  an  attractive  design,  which  should  serve  the  purpose  desired 
(jf  making  the  reciijient  of  the  publication  anxious  to  exaniine  its 
content.^. 

We  understand  that  there  Is  a  considerable  demand  for  the  com- 
jiany's  hot -bar  radiators,  of  which  three  t>-pical  designs  are  illus- 
trated herewith.  This  pattern  of  radiator  was  introduced  .several 
.seasons  ago.  and  has,  we  gather,  proved  very  succe.ssful  in  se^^ice. 
A  feature  of  the  design  is  the  employment  of  ruby  illumination  in 


Dowsing  Hot  Bar  Fire. 

conjunction  with  a  reflector  which  produces  a  sunray  or  flame  effect. 
This  reflector  is  placed  behind  the  horizontal  fire  bars  which  carry 
the  heating  elements.  We  may  lecall  the  fact  that  the  latter  are 
made  up  of  horizontal  grooved  fireclay  bars,  the  grooves  containing 
the  .spirally-wound  nickel-chromium  heating  element.  A  quartz  pro- 
tecting and  diffusing  plate  can  be  placed  in  front  of  the  hot  bars  if 
desired. 

In  the  same  list  is  a  new  pattern  of  electric  kettle,  which  is  pro- 
vided with  an  interchangeable  heating  element.  The  latter,  wliich  is 
made  under  the  Eastman  &  Warne  patent,  consists  of  a  light  iron 
easting  into  which  mica  .strip  elements  are  fitted  between  gills 
forming  part  of  the  casting.  These  gills  conduct  the  heat  from  the 
element  to  the  bottom  of  the  kettle.     The  underside  of  the  casting 


Dow.siMj  Hot  U\n  Firk. 


IViwsiNo  Hot  H.\h  Firk. 


whole  of  the  cnipawy  s  pn)du(  (s.     l»r»-.sinnably.  thir.  is  inten.l.Nl  for       \h  covered  with  an  in.-^ulatwl  backing  and  enclo.'sed  with  a  base  plate. 

the  use  ^of  elect  Ileal  conttmctors.  who  will   find  it   c«inveiiienf   and       which  carries  the  terminals  for  the  element    wires  and  the  contact 

__»  11.-  1     .11  pronpn  for  the  connecting  plug.      It  will   l>e  .s<vn  from  the  illu.stra- 

tion  that  the  kettle  in  reoo.s.so<l  to  take  this  i>atteni  of  element,  ancl 
that  it  stands  on  three  insulated  feet.     One  i^tnt  of  water  can  Ix; 


IMudible.  aud  a  u.s<»ful  l)ook  of  refen«nec.     The  neoond  jiubhration 
ic  mut  I1  '  jind  is  printtMl  on  heavy  art  j^ajx^-.  and  then'fon-  is 

mom  M,  f,,r  dis1ril>u;irii   anionirsl    ihc   ^mMi.    .>.s   pnwiKvfjvo 
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STRENGTH 


ECONOMY 


(^  good 
s.^1[t  is 


iJi^^^Kj  ct^^j^^  jLt"* 


Ain.  ot  F:io-:s\Bl'.::/iz  Lmo  Cx,  III     /4/sj  mik'-ys  of ,  Carbon' and  Radiator  Lamps.    Hythe  Road,  Willesden,  N.A^. 


boiled  in  3J  minutes.  This  heating  element  is  also  supplied  to  urns 
and  other  liquid  heaters.  The  kettle  is  offered  in  four  sizes ,  three  of 
2  pints  capacity  and  one  of  3  pints,  the  former  being  loaded  to  1,000 
watts  and  the  latter  to  1,200  watts.  The  shape  of  the  kettle  is 
different  in  each  case. 

The  cordless  hot-point  irons,  made  on  the  Belenus  system,'are  also 
featured  in  the  catalogue.  These  are  designed  for  use  in  laundries 
and  tailoring  establishments,  and  we  understand  have  proved  suc- 
cessful in  that  they  remove  the  chief  objection  to  the  electric  iron — 
namely,  the  flexible  connecting  cord.     Each  iron  is  complete  in 


the  system  has  proved  highly  economical  in  rmming  cost.     The 
company  publishes  the  following  table  taken  from  actual  practice  : — 


Test  made  at 


London    . . 

Newcastle 
Bri2;hton 


No.  of 
irons. 


5 
3 

8 


Cost  of  gas. 


Per  week. 

7/8i 

18/5 


Cost  of 
electricity. 


Final  result. 


Per  week. 
4/6J 
3/Oi 
13/4 


Irons  installed. 

120 

46 

12 


These  irons  are  listed  in  11  sizes,  ranging  in  weight  from  4  1b.  to 
22  lb.  ;  the  energy  consumption  for  the  former  is  275  watts  and  the 
latter  500  watts. 

Interest  attaches  at  the  present  time  to  the  electric  sterilisers 
which  the  company  offers  for  the  use  of  surgeons,  dentists,  &c.  The 
illustration  shows  one  of  these  useful  accessories.  It  comprises  a 
trough,  nickel  plated  on  copper,  fitted  \\-ith  a  perforated  metal  lifting 
tray.     The  heating  element  is  a  separate  feature,  and  is  constructed 


Kettle  Element. 


New  Kettle  with  Renewable 
Heating  Element. 


itself,  and  the  ends  of  the  heating  elements  are  brought  out  to  a 
special  two-piece  contact  plate  mounted  above  the  heel  of  the  iron, 
immediately  behind  one  end  of  the  handle.  Connection  to  the  live 
circuit  is  made  by  placing  the  iron  on  a  sloping  stand  and  allowing 
it  to  run  down  by  its  own  weight  to  a  stop,  at  which  point  the  iron 
contacvs  engage  with  spring  clips  attached  to  the  back  of  the  slopmg 
board.     We  understand  that  the  irons  will  not  overheat  and  that 


Electrical  Sterilizer  for  Instruments. 

m  cast  iron  with  nickel-plated  feet,  the  under  side  of  the  trough  being 
recessed  to  take  the  heater.  This  is  listed  in  three  sizes,  the  smallest 
measuring  U  in.  high  by  4  in.  wide  by  ~i  in.  deep,  and  consuming 
500  watts  ;  and  the  largest  measuring  3|  in.  high  by  4  in.  wide  by 
16  in.  deep,  and  consuming  1,000  natts. 

There  are  a  number  of  other  interesting  electrical  appliances,  such 
as  branding  irons,  sun  baths  {uid  vibratoi-s,  referred  to  in  the  list 
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Manufacturers  of 

PHOSPHOR  BRONZE, 

6UN  METAL,  MANGANESE  BRONZE 

Brass  &  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 

CASTINGS. 

PHOSPHOR  TIN. 

PHOSPHOR  COPPER. 

CHARLES  CLIFFORD  &  SON,  Ltd. 

BIRMINGHAM. 


UNl-LECTRie 

Lighting  Riant 


NO  BAHERIES.       NO  SWITCHBOARD. 

Standard    110   volts — direct    current 
Output  500  to  750  watts. 

A  complete  electric  lighting  plant  in  one 
compact  unit  delivering  current  to  the  lamps, 
electric  Move,  electric  fan,  vacuum  cleaner, 
pumping  motor,  or  any  other  use.  without 
the  use  of  complicated  switchboards  and 
costly  storage  batteries  requiring  constant 
expense  and   care. 

WRITE  TO-DAY  FOR  COMPUTE  DESCRIPTION 


WALTER  D.  FAIR  &  CO. 

43    LEICESTER    SQUARE. 
LONDON,    W.C 


hut  we  would  rcconiinond  interested  readers  toaj)plyto  theDow.sing 
Hadiant  Heat  Co.,  at  York-plaf-e,  Baker  street,  IxtiidoTi.  W..  for 
furtlicr  information. 

lieHideK  taking  over  Messrs.  Eastman  &  Warne's  bnsine.ss  last  year, 
the  eompany  states  that  they  recently  purehascd  the  Phrenix 
Klectric  Heating  Co.'s  bu.sine.ss — i.e.,  goodwill  and  u.sefnl  stock. 
They  have  now  also  actpiirctl  the  goodwill,  patterns,  secret  proce.ss 
for  manufacture  of  elements,  drawings  and  stock  of  heating  elements 
of  the  British  Prometheus  Co.,  of  Birmingham  and  Ixindon,  so  that 
jiH  soon  a.s  they  have  sufficiently  increased  their  works  they  will  be 
in  a  ]H>sition  to  supply  heating  elements  previously  manufactured  by 
these  Hrm.s. 


A  NURSERY  ELECTRIC  COOKER. 

Of  recent  yeat^  many  admirable  schemes  have  been  develojK'd  for 
leading  tht^  young  mind  to  think  in  certain  channels  which  will  lead 
to  business  in  future.  (Such  schemes  are  in  the  nature  of  an  adver- 
tisement, arul  if  they  are  careftilly  ])repared  will  prove  to  be  a  pro- 
fitable adverti.sement.  Lamp  makers  can  impress  the  trade  name  of 
their  j)roduct  on  the  child  mind  by  means  of  painting  books.  The 
purveyors  of  a  brand  of  margarine  may  dislribufe  in  every  household 
where  a  family  i.s  known  to  live,  cardboard  models  of  animals,  on  each 
of  whi<-h  there  is  some  reference  to  the  jmiduct  in  rpiestion.  Similarly, 
deiders  in  foodsfufTs  .ind  comestililcs  of  every  description,  not  to 
mention  patent  medicines  and  packet  foods,  ha\c  adoj)tcd  some 
HJnjple  form  of  a<lvertising  which  provides  the  youngsters  with  a 
little  gc  inline  amii.sement  and  k'-eji;*  them  <|uiet  for  a  jM-rixo. 

Klectricid  engine<'rs  who  arc  keen  on  the  sale  of  electricity  for 
domestic  pur|N)ses  can  now  make  use  of  a  toy  elo<'trie  range  where- 
with toacipiaint  the  junior  members  of  the  family  with  theclc)tnline.s,s, 
convenience  and,  alxive  all,  the  safety  of  ele<'lric  cooking.  It  is 
|M'rhai)s  not  surprising  that  the  .Xmerienns  are  the  j»ion«"erK  of  this 
movement.  We  have  noticed  frccjuenf  references  in  tlic  .\merican 
j)a|xrs  to  the  Western  l'',leclric  ".liunor"  eh'ctric  range.  Now  we 
have  ha<i  an  opixirtunity  r)f  acluidly  inH|M>eling  one  of  the.Hc  adniir- 
alile  toys,  and  wi-  think  that  they  should  )»n)ve  extn'mely  useful  in 
doing  n\issi(in;irv  work  for  electric  cooking.  The  a<lj<>iiMi\g  illus- 
tration clearly  shows  the  design  and  shajn'  of  the  range.  It  com- 
I)rises  a  simple  oven  with  pull  <lown  door,  and  a  heating  toj)  with  si.x 
circular  reee.H.Mes,  ea<'h  n-presenling  a  hotplate.  By  moving  four 
sen-ws  this  top  can  i>e  liffc-d  off  to  ex|M»se  the  hc<ating  element.  This 
latter  is  made  upof  nickel  chn)miuni  spirals  threndini  I hrxiugh  bushed 
mica  Hlri|>s  and  laid  amund  three  sifles  of  the  H|mee  forming  the  oven. 
Then'  is  a  eonliinious  length  of  wiw,  the  ends  of  which  an-  bntught 
to  a  terminal  block  at  the  back  oi  the  range.  The  connect mg  tlexiblc 
passes  through  a  bushetl  hole  lH>hind  «he  oven,  and  the  ends  are 
secunnl  tt»  the  terminal  block.  , 


The  heating  element  is  rated  at  600  watts,  and  the  range  can, 
therefore,  be  worked  from  an  ordinary  lampholder.  It  quickly 
heats  up,  and  the  cooking  operations  can  be  commenced  almost 
at  once.  The  "  hot  plates  "  are  pierced  with  holes  through  which 
the  glowing  heating  element  may  be  seen,  thereby  adding  reality  to 
the  apjKjarance  of  the  range.  Four  utensils  are  provided,  a  baking 
dish  for  use  in  the  oven,  and  a  frypan,  a  saucepan  and  a  kettle  for 
use  on  the  hot  plates.     These  utensils  are  very  well  made,  and  are 


Front  View  of  "Juniou"  Electric  Stove. 

designed  to  fit  snugly  upon  the  circular  hot  plate  spaces.  The  appa- 
ratus is  not  lagged,  .so  that  the  ove  i  and  the  toj)  of  the  range  will  get 
too  hot  to  touch.  The  range  is.  however,  raised  clear  of  the  table  by 
four  metal  feet,  .screwed  on  at  the  corners.  We  gather  from  the 
circulars  "Inch  art>  being  sent  out  in  rcganl  to  this  little  article  that 
satisfactory  cooking,  that  is.  botii  baking  and  frymg.  can  Ik*  carried 
out  on  the  stove.  It  stands  15  in.  high  to  the  top  of  the  hood,  and 
the  oven  is  4J  in.  wide  by  2}  in.  high  l)y  '■>  in.  deep.  The  an'a  of  the 
hot  plate  is  88  stj.  in.  Witii  each  oven  is  prt)vidcd  a  length  of  flexible 
cord,  8  totally-enclo.sed  push  button  snap  switch  and  an  adapter  for 
connecti<»n  to  the  lamji  socket.  The  rang<*  would  make  a  delightful 
anti  useful  Christmas  present.  The  \X'cstcrn  Klectric  Co.  are.  we 
understand.  exjX'cting  a  supply  of  these  ranges  from  the  Statt^s.  and 
they  will  U'  j»lc,»sed  to  send  particulars  and  prices  on  re<|uest. 


One,  Two  &  Three  Phase 
MOTORS. 

I.AN(;iM)N-l).\Vtl>i    MOIOH    CO. 

Head    t>lfico:     110.     c:,\NNON     .STRKKT.     1 ONOON.     F,.C. 
Works:    Dcrtnody    Koad,    I.cwi.hani.    London,   S.E. 


iNiSULATION 


^^Tbe'only  >atisfactory*»"l>stitute  for 
rJ-Asbc'toiWircVllso  lor  flexible  : 
tc?  AMPLE  STOCKS 


i' 


H.  HARTJEN  &  CO.,  9S  37,  WOBLE  STREET,  lOIIDOM.  EC 
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No.   84 

INTERRUPTER 

OR     RINGING     VIBRATOR, 


should    be    Installed 


ON    ALL  RAILWAYS. 

THEY   ARE   NOISELESS   AND   SPARKLESS. 

We   claim  many   good   features  in  respect  to  this  piece  of  apparatus 

may  ^v^e  send  you  full  particulars  ? 


W(fsUrfi£UcTm  Ccmpmtf.lmM 

WORKS:   NORTH  WOOLWICH. 


INDUSTRIAL  ELECTRIC  HEATING 


The  use  of  electricity  for  heating  dwelHngs,  shops,  showrooms, 
&c.,  has  made  considerable  strides  during  the  last  year  or  two. 
Besides  the  growing  use  of  electric  heating  in  new  factories,  work- 
shops and  offices,  cases  are  on  record  where  a  change  over  has  been 
made  from  steam  to  electric  heating,  as  the  latter  has  been  found  to 


Part  of  the  General  Offices  of  Messrs.  Edward  Cook  &  Co. 
(Ltd.),  Soap  Manufacturers,  heated  throughout  by  "M.vgnet" 
Electric  Fires.  -  '«  • 

be  pleasanter  and  more  hygienic.  One  of  these  progressive  firms 
which  has  carefully  considered  the  question  of  steam,  hot  air,  electric 
and  other  forms  of  heating  for  offices  is  Messrs.  Edward  Cook  &  Co., 
Ltd.  (East  London  feoap  Works,  Bow).  This  firm  tested  steam 
heating  throughout  its  new  offices,  and  finally  decided  to  replace  it 


by  an  electric  heating  system.  After  they  had  gone  most  thoroughly 
into  the  question,  the  company's  engineers  advised  the  use  of 
"  Magnet  "  panel  type  electric  fires  throughout  the  offices.  As  a 
result,  30  1-5  kw.  and  20  2  kw.  "  Magnet  "  fires  were  mstalled 
throughout  the  various  offices,  telephone  operating  room,  type- 
writing and  post  departments,  &c.  The  illustration  above  shows 
some  of  the  "  Magnet  "  electric  fires  in  the  general  office.  We  need 
hardly  remind  our  readers  that  "  Magnet  "  fires  are  made  by  the 
General  Electric  Co.  (Ltd.),  at  their  Birmingham  works. 


POPULARISING  ELECTRIC  SUPPLY. 


We  have  recently  received  copies  of  booklets  and  pamphlets  from 
several  progressive  electricity  undertakings  which  are  i-egularly  eon- 
ducting  campaigns  on  behalf  of  the  domestic  electric  service. 

The  first  of  these,  entitled  ""  Modem  Heating  and  Comfort  in 
Cooking,"  is  an  attractive  brochure  issued  from  the  electric  shop  of 
the  Newcastle-on-Tjne  Electric  Supply  Co.  After  an  explanation 
of  the  tarift's  in  vogue  in  the  district,  the  merits  of  electric  cooking  are 
pomted  out.  It  is  interesting  to  note  that  grills  and  cookers  can 
be  hired  out  at  rates  varying  from  2s.  Od.  to  Gs.  od.  per  quarter. 
Excellent  illustrations  of  modern  cookers  and  hollow  ware  cookmg 
utensils  are  included.  Immediately  following  is  a  useful  section  on 
electric  fires,  which  may  also  be  hired  out  at  the  rate  of  3s.  per 
quarter.  A  hot  water  circulator  is  illustrated,  and  its  particulor 
merits  m  furnishing  a  supply  of  hot  water  at  all  times  are  explained. 
The  concluding  i)age  of  the  brochure  is  devoted  to  illustrations  of 
electric  kettles,  electric  irons  and  electric  toasters.  All  these  domestic 
appliances  can  be  seen  in  actual  operation  on  the  premises  of  the 
electric  shop,  85,  Northumberland-street,  Xewcastle-on-Tyne. 

"  Electricity  in  the  Home  "  is  the  title  of  an  art  paper  pamphlet 
issued  by  Mr.  Ceo,  Wilkinson,  engineer  and  manager,  electricity 
department,  Harrogate,  This  has  been  prepared  to  explain  the 
ratable  value  tariff  which  is  in  vogue  in  the  Harrogate  district.  This 
tarift"  is  based  on  a  15  per  cent,  charge  on  the  rateable  value  of  the 
premises,  a  fourth  of  Avhich  is  invoiced  quarterly,  and  in  addition  |d. 
per  unit  for  all  electricity  metered  for  lightmg,  heating  and  cooking 
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H-   WEIDMANN,    Utd-,    RAPPERSWiL,    Switzerland!. 

WE    ARE    SPECIALISTS   IN   THE   MANUFACTURE   OF— 


© 


1      Pre^spa''  ,. 

Carrog^" 


{  ) 


V 


RR  ESS  BOARD) 
IlKST  QUALITY.      1»1U)VKD  BY  REPEATED  TESTS. 

Sheets   In   thickness   from   O'l    upwards. 
Endless   Rolls   and    Strips   from   O'l    to    1    mm.   thickness. 

Presspan   Coih  and   Tubes   for   Transformers. 
Presspan  Armatures,  Discs  and  Shaped  Articles. 

VARNISHED    PRESSPAN.  BLACK    PRESSPAN. 

OILED   PRESSPAN.  MICA-COVERED    PRESSPAN.    ic. 

Silver  Medal;  Paris  1900.      Grand  Prix:   Marseille   1908.      Cold  Medal ;   Berne  1914. 


purjMjscH.  For  hot-watt-r  lioatiiig,  and  .similar  aj)|)aratu8  having 
KK)  |XT  fcnt.  load  factor  with  automatic  control,  energy  is  8Ui)i»lied 
at  3d.  jxT  nnil.  A  hicid  c.xijl.inulion  i.s  given  of  the  advantage.^  of 
thi.<  tariff  an<l  its  hifluonce  upon  the  economical  o|)eration  of  the 
hoiiHehold.  l*'igure«  i-.re  given  to  show  that  an  annual  saving  of  ahout 
2.'»  jK-r  cent,  can  he  efTected  hy  the  a(Io])tion  of  electrical  a|)|tlianc(s. 
One  of  the  chief  economies  is  the  nduction  in  lal)our.  one  maid  less 
representing  a  saving  of  at  least  £2U  a  year  in  wages  alone.  I'ar- 
tifular  attention  is  drawn  to  the  case  of  a  local  liou.seholdcr  who 
removed  his  kitclicn  range  and  Ixiiler  and  convert<'d  his  premises 
into  an  electric  house.  The  ])amj)idet  is  a  convincing  docmnent 
and  should  mat<Tii',lly  iissist  in  hrinping  in  many  new  consumers. 

Tin-  third  ).iil)li<ity  matter  to  which  we  have  to  draw  attention  is  a 
three-colour  folder  i.ssucd  hy  the  (dasgow  ("orj (oration  electricity 
department.  This  contains  an  excellent  illustration  of  the  outside 
of  the  lew  show-room-!  in  Sauchiehall-street.  The  i)remise8  look 
very  imjKJsing  in  the  phot<)gra|)h,  there  being  two  excei»tionally  wide 
and  high  windows  with  central  entrance  door  between  them.  These 
windows  have  been  attractively  set  out  with  domestic  ajjpliances 
of  all  kinds.  An  inleresting  fact  to  which  we  are  jileased  to  give 
|)ublicity  is  the  arrangement  of  cooking  demonstrations  with  various 
tvpcs  of  «'lectric  ovens  every  afternoon  except  Saturdays  from 
'i::{0  to  4::}(>.  .\  sjiecimen  menu  will  be  found  on  the  "  Hound 
Tikblc  "  i»age. 


BROOKHIRST"  SWITCHGEAR. 


An  attractive  catalogue  describing  Hrookhirst  switchgear  has  just 
come  to  hand.  This  company,  who  havi-  extensive  works  at  Chester. 
hav<'  made  a  speciality  of  motor-starting  panels  for  continuous. 
current  work  for  many  years  past,  and  tlu-ir  jmxiucls  mu.st  be  well 
known.  .None  the  les.s  the  <'atalogur  will  be  wclcom<-  by  jirescnt  and 
prosp«-«tive  users  of  control  >,ear.  berausr  it  illustnites  a  eoinph  tc 
rnnge  of  the  comp.iny's  standard  lines,  and  also  gives  full  prices  and 
overall  dimensions.  The  ojjeninp  pages  contain  (•omi(lete  s|H'(ili 
cations  of  ironclad  motor  start<'rs  and  motorstart«-r  panels.  In 
ad<lition  to  panels  for  the  <'ontrol  of  modrrate  size  motors.  iIk 
•■ompany  also  H|)eci)vliHes  in  mu'itipl<>  lever  starters  and  starting  |>.iiifl- 
for  m.itors  up  to  .")(H>  w.v.  o|MMating  on  l')(>  to  550  volts. 

The  catalogue  has  much  to  <-omni<nd  it  as  a  ]>rint<-r's  proiiuction. 
and  further  it  gives  indication  of  extreme  cn.n>  in  the  clas.silitation  of 
tln«  matter  and  the  pre|)aration  of  the  illustrations  and  outline 
drawings.  The  latter  are  roinmemlably  clear,  a  fact  whi<h  will 
doubtless  iipiM'al  to  u.sers  of  the  list. 

"  Hrookhirst  "  standard  ironclad  swit<hgenr  is  eneIose<l  in  wall  or 
pilliir  ty|M'  iron  ea.scs  of  n»bust  const nietion  and  neat  apjM'ariin.  i-. 
Doors  im>  provided  at  both  the  back  ami  the  front  to  n-nder  the 
switchgear  an«l  resistances  easily  aeecnsible.  The  fnmt  doors  are 
hingefl  and  have  glazed  windows,  whieh  i-naltle  the  <»iK'ration  of  the 
switelig(-ar  to  be  visible  at  ail  times*.  When  the  apparatus  is  rcijuin-d 
for  exi)o.sed  ]»«isitions.  expnn<led  metal  guartls  for  the  windows  are 
ireommended.  Thes,.  fully  i.niteet  the  gla.s."*.  whilst  still  jMrmittn! 
a  clear  view  to  be  obtaine<l  of  the  working  jwrt.s.  The  baik  d. 
aiv  lixed  hv  set  screws.  an«l  for  ventilated  gears  the  openings  in  them 


Ferranti  Ltd 

Central  House,  King»w«y,   London,   W.C. 

BWITCHGEAB.    IB ANSFOBMEBB,  METEBS. 
ELECTBIC    HEATINQ    6t    COOEINQ    APFABATUS. 


are  provided  with  perforated  steel  plates.  In  the  case  of  totally- 
enclosed  non-ventilated  and  dustproof  gears  the  back  doors  have  .solid 
steel  plates,  and  the  joints  between  the  doors  and  the  case  are  made 
with  suitable  ])acking. 

The  switchgear  is  mounted  ujion  enamelled  slate  slabs  in  such  a 
manner  that  all  important  working  parts  are  readily  removable  from 
the  front  without  interfering  with  the  resistances  or  interconnections. 
The  slabs  are  insulated  from  the  case  by  means  of  mica  or  micanite 
bushes  and  washers,  whilst  all  the  live  terminals  and  current -carrying 
paits  in  one  of  the  ])oles  are  similarly  insulated  from  the  slate  base. 

Wall  tyj)e  cases  are  pro\i(le(l  ^^•ith  detachable  connecting  boxes 
designed  jjarticularly  for  conduit  or  tube  wiring  systems.  Owing  to 
the  inconvenience  of  settling  drilling  particulars  before  delivery,  the 
boxes  are  usvially  supplied  midrilled,  but  can  easily  be  detached  and 
drilled  on  site  to  suit  the  conduit  used.  They  are  drilled  and  tapped 
(without  extra  charge)  to  customers'  requirements  if  instructions 
are  furnished  with  order  or  a  few  days  before  date  of  despatch. 

Pillar  type  cases  are  open  at  the  base,  and  the  cables  are  usually 
brought  up  through  these  openings.  If  preferred,  however,  the  cases 
can  be  drilled  to  instructions,  before  despatch,  at  the  back  or  the 
sitles.  When  holes  are  drilled  on  site  care  shoukl  be  e.xerci.sed  to 
ensure  that  the  borings  do  not  fall  amongst  the  working  parts  and 
resistances.  Wall  or  pillar  tyjjc  jianels  can  be  provided  with  glan<ls 
for  armoured  cables  at  a  small  extra  charge,  but  full  j)articidars  of 
the  cables,  especially  the  diameters  over  the  insulation  and  the 
armouring,  must  be  furnished. 


A    rvriCAI.  1V\TTK15V   DkIVKN   (KANh.. 

(Sec  Kicctric  Vehicle  I'roun-ss  Supplement,  every  month.) 


Writ*  r#r  Binder  ••  N." 


FURNACES  FOR  MELTING 

Tin,     Lead.     Zinc.     Antimony.     Aluminium.     White    Metal.. 
Plastic   Metals,   etc. 

WITHOUT  OXIDATION. 

MONOMETER  MANUFACTURING  Co.,  LTD.. 

WMllEHOUSE  ^^REET.   ASTON.  BIF    11N<-.H AM 


Print*!  4nd  P«.blUh«i  by  GEORGE  TUCKER,  at  tta«  EdltorUl.  Printing  and  PublUhlng  Oflftow.  J.  2  »nd  3,  Sw.is»u«T  Court.  Flb?t  Strbbt.  In  the  City  of 
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4>     The    round   Table.     4- 


To  all  readers  of  the  Round  Table  the  world  over  I  extend 
the  Season's  Greetings  !  Christmas  1915  cannot  very  well  be  a 
time  of  merriment  ;  rather  let  it  be  an  occasion  upon  which  to 
renew  our  resolve  to  carry  this  war  to  a  victorious  conclusion 
for  our  staunch  Allies  and  ourseKvs.  Electrical  men  at  the 
front  and  at  home,  in  both  arms  of  the  (Service,  make  one  at 
least  of  the  vital  sinews  of  war. 


If  gold  were  magnetic,  what  a  run  ther^  would  be  on  Igranic 

and  Witton-Kramer  "  lifting  "  magnets.     Still,  a  few  of  these 

might  be  sent  to  the  front  to  deprive  the  Germans  of  their  Iron 

Crosses. 

^         ^         ^         ^ 

The  answer  to  the  little  riddle,  "'Why  was  sol-e-noid  't  "  is 
because  he  could  not  take  meg-ohm  !  A  correspondent  in 
Manchester  sends  me  a  p.c  with  the  answer  :  "  Alas  !  he  had 
two  good  cores  !  " 

I*  '1'  ^  'I" 

The  turn  up  at  the  Harmonic  was  well  below  the  average,  and 
it  was  one  of  the  topics  of  conversation  between  the  turns. 
Speculation  was  rife  as  to  the  cause  of  it.  Some  said  "  Zepps," 
others  the  non-treating  order,  others  the  paucity  of  foot- 
candles  in  the  streets.  I  think  it  must  be  because  we  all  know 
so  many  members  of  the  Anti- Aircraft  Corps. 


A  View  of  the  Lemington   Glass  Works  where  the   Osr.4m   and 
Robertson   Bulbs   come   from.. 

In  the  course  of  an  interesting  letter  on  his  new  showrooms, 
Mr.  W.  W.  Lackie  says  :  "  I  am  pleased  that  you  are  interested 
in  our  cooking  demonstrations.  These  will,  I  trust,  continue 
after  the  war,  and  I  hope  by  that  time  at  latest  you  will  be  able 
to  visit  Glasgow,  when  our  cooking  demonstrator  will  try  her 
latest  creations  upon  you."  At  last  I  have  something  to  look 
forward  to  at  the  peace  ! 


Conteinporari/  Saijiti/j-s. — "  The  fJentral  Power.s,  with  that 
remarkable  degree  of  organisation  in  anticipation  of  events 
which  distinguishes  them,  are  already  at  work  in  order  to 
organise  an  immense  Cu.stoms  Zollverein  from  the  Baltic  to  the 
i^^gean  Seas,  and  to  embrace  aj.so  such  small  neutral  Power.s 
as  can  be  persuaded  or  forced  to  enter  it.  Obviou.sly  this 
aggix'ssivc  step  for  peace  time  must  be  counteracted  if  the 
balance  in  trade  is  to  be  maintained  "     "  Engineering  " 


A  jointer  who  had  attested  ("  detested  "  he  called  it)  under 
Lord  Derby's  .scheme  thought  he  would  .surj>rise  his  wife  with 
a  little  present  purcha.scd  out  of  the  2s.  9d.,  a  day's  pay  and  a 
day's  "  grub."  He  turned  up  at  home  looking  very  di.s- 
gruntled,  and  threw  a  half  crown  on  the  table.  "  Say,  missus, 
Lord  Derby  ain't  'arf  'ad  me  fur  a  mug  ;    that  'arf  dollar's  a 


wrong  un 


I 


A  most  interesting  film  is  being  presented  at  the  Phil(m)- 
harmonic  Hall,  W.,  just  now.  It  shows  motion  pictures  taken 
under  tiie  sea  by  the  use  of  the  William.son  tubular  apparatus 
suspended  from  the  bottom  of  a  barge.  The  views  put  on  the 
screen  were  taken  in  the  Bahamas  about  40  ft.  below  the 
surface  of  the  sea,  and  they  are  very  clear  and  most  interesting. 
The  Williamson  tube  is  being  used  for  the  inspection  of  the 
footings  of  piers  and  undcr-water  »vorks  of  every  description. 
We  may  expect  to  hear  of  its  use  for  removing  the  barnacles 
from  Atlantic  cables. 

Jj!  Jp  Jjl  5(1 

THE  ELECTRIC  RANGE. 

Matchless  and  soiatchless,  woi'ked  by  a  switch, 
Sootless  and  dustless,  oive  it  a  twitch, 
Gas-le»s  and  ash-less,  cuoks  to  a  turn, 
Kod-less  and  coal-less,  browns  but  won't  burn  ; 
Odorless,  dirt  less,  broils  while  you  wait, 
^\'asteless  and  flanielcss,  meals  never  late. 
Faultless  and  blameless,  ntver  will  change. 
You  guess,  "tis  none  less — the  Electric  Range. 

Useful  and  helpful,  brings  peace  to  life. 
Beautiful,  joyful,  glac'dens  your  wife  ; 
Cheerful  and  blissful  makes  every  daj-. 
Graceful,  resourceful,  drives  care  away. 
Peaceful  and  restful,  adds  to  one's  health. 
Faithful  and  truthful,  takes  little  wealth  : 
AVonderful,  dutiful,  nothing  inore  strange. 
How  we've  lived  without — an  Electric  Range. 

[Edison  Life.] 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Scries),  December  21.  187S.] 

Electric  Licjht  Applied  to  Ships. — The  electric  light  is  finding 
extended  applications.  At  Bremen  a  ship,  bearing  this  light  on  its 
prow,  has  been  able  to  sail  down  the  river  at  full  speed  in  the  night. 
The  Imperial  dockyards  at  Kiel  are  now  illuminated  on  the  Jab- 
lochkoff  principle. 

The  Power  Transmitted  by  Wires. — At  the  electrot\-pe  works 
of  the  Societe  Val  D'Osne  in  Paris.  M.  Cadias.  the  engineer,  has  for 
the  last  two  years  employed  2  Gramme  machines  to  transmit  the 
superfluous  power  of  an  engine  from  one  part  of  a  works  to  another. 
The  coi.necting  wire  is  about  5  mm.  and  from  150  yds.  to  2(X>  yds. 
long.  The  power  transmitted  is  said  to  be  about  60  per  cent,  of  that 
employed.  The  second  machine  drives  another  dynamo -electric 
machine,  which  furnishes  the  current  to  electroplate  large  surfaces, 
some  of  the  articles  electroplated  weighing  several  tons. 


All   enquiries    concerning 


PLATINUM 

should  be  sent  to 

J.  BLUNDELL  &  SONS, 

GOLD,  SILVER  S  PLATINUM  REFINERS,  199,  WARDOUR  STREET,  W. 

"Golsilplat,  Ox.,  London."  4746  G«nard. 


Ferranti  Ltd 

Csntral  House,  Kingsway,  London,  W.C. 

BWITCHGEAB,  TBAN8F0BMEBS,  METEBS, 
ETiECTBIC    HEATINQ    ft    COOKINQ    APPABATUS. 

Wr«B  for  Bimi*^  "  N." 
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SIEMENS 


ELECTRIC     MOTORS 


Part  of  small   Motor  Shop, 
Stafford  Works. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

HttADOFfiCBl  CAXTON  HOUSE,   WESTMINSTER,  S.W. 
Talaphonai  Gbrrard  860.  Tslegramsi  "  Sibmbralos,  Vic,  LoKtX3M." 

5uppllet  Dept.  :    38  &  39.  UPPER  THAMES  STREET.  E.G. 

T*l*phonti  ClTT  5350.  TBlograms  1  "  SiByoTO«,  Cbmt.,  Lomdob." 

HOME  BRANCH  ADDRESSES  1 


RiKuiHOHAM — Ontral  Ho.,  Ntw  St 
BuiTTOL— 30,  Brldijo  Streot 
Cahdiff— 89,  St  Mary  S^eet 
Glasgow — 66.  Waterloo  Strset. 


Manchbstbr — 196,  D«anK«t«. 
NBwcAsns— 64-68,  Colllnpi/ood 
Shbtfibld— 22,  High  St      [Bldc«. 

SOUTHAMPTOH— 46.  High  StTMt. 


Branches   In    Principal    Tovvna    Abroad 


CORROSION-PROOF  WIRING. 

Tilt!  difficulties  which  have  presented  themselves  to  wiring  con- 
tractors for  many  years  jnust  in  the  installation  of  electric  light  and 
jH)wer  wiring  in  cold  stores,  chemical  works,  stahles  and  jM-rmancntlv 
damp  situjitions,    have   proved    very   real   ones.      Wht-rc   cormsive 


»CMl-(LUIO' 
COMPOUND 


A    liTTll 
SLACK    TO 
IIF     LEFT 

ON 
nOvVNWARD 

LtAns  TO 

*LL(JW     FOM 
Lll  TING 
iNTFRIOR 


thiii  direction.  Occasionalij-  an  inquirj'  will  come  through  to  us 
asking  for  advice  on  the  best  class  of  wiring  and  fittings  to  employ. 
I'litil  recently  v.e  were  unable  to  give  a  .satisfactorj'  answer. 

Now,  however,  the  problem  would  appear  to  have  been  satis- 
factorily solved  by  a  cla-ss  of  wiring  which  will  resist  all  the  attacks 
to  which  previous  .sy.stems  have  in  time  .succumt>ed.  In  addition, 
the  clement  of  permanence  can  now  be  given  to  the  installation  by 
t  lie  employment  of  fittings  which  have  been  designed  specially  for  the 
pnr|Kj.-<e.  We  have  recently  been  given  an  opportunity  of  inspecting 
a  hne  of  junction  boxes,  ceiling  ro-ses,  switches  and  lampholders, 
M  Inch  the  St.  Helens  Cable  &  Rubber  Co.  developed  some  time  ago, 
and  which  they  now  assure  us  has  .stood  the  test  of  time  in  the  class  of 
installation  with  which  we  are  dealing.  The  fittings  are  designed  for 
use  with  cab-tyre  sheathed  conductors,  now  known  throughout  the 
tra<^le  as  "  C.T.S.,"  and  of  a  quality  as  to  electrical,  mechanical  and 
chemical  insulation  which  we  think  it  is  not  necessary  for  us  to  em- 
phasi.se.     The  problem  of  the  fittings  has  been  attacked  from  a  prac- 


t  fitmcScnews 

.-tClftt,  ^LUIO  ConPOufTo  i     '      1  tnCLOSEO 

¥iG.  2.— "C.T.S."  Ceiling  Rose. 

tical  point  of  view,  and  we  think  it  will  be  admitted  from  a  study  of 
the  illustrations  of  these  which  we  give  hei-ewith  that  they  can  be 
installed  with  a  minimum  of  fini  king  on  the  part  of  the  wireman.  It 
is,  perhaps,  needless  for  us  to  remark  tliat  the  s..stem  is  a  surface  one, 
the  whole  of  the  fittings  and  wiring  l)oing  in  sight.  Porcelain  or  ebonite 
cleats  of  various  sizes  are  employed  for  the  support  of  the  conductors, 
the  latter  being  fixed  clear  of  the  wall  to  admit  of  free  moisture  passing 
down  clear  of  them.  P^ig.  1  shows  external  and  internal  views  of  the 
lia.ss  of  joint-box  employed.  It  consists  of  three  loos?  pieces,  a 
trough,  a  terminal  shield  and  a  cover.  It  will  be  noticed  that  the 
trough  is  sufficiently  roomy  to  accommodate  the  conductors  to  be 
jointed  after  tliey  have  been  bent  into  the  position  shown.  The 
enelo.sed  wires  are  brought  into  a  simple  brass  collar  terminal  pro- 
vided with  a  single  pinching  screw.  The.se  occupy  a  vertical  jxisi- 
tion  in  the  trougli  and  are  protected  by  the  porcelain  terminal 
shield,  which  is  provided  with  a  ledge  resting  on  the  edge  of  the 


Fui.  1.— Intekiok  and  Extkrior  Vikws  of  "C.T.S."  Joint  Box. 


Fio.   3. — Skctionai-  \iKw>i  of  "C.T..S."  Lamphoudkr. 


fumes  and  moist uiv  an-  |K>r|M»tually  present  a  c|os«'  watch  must  l»c 
kept  on  the  installation  if  it  is  carrietl  out  with  tubing,  either  euain- 
ollcd  or  galvanised.  It  is  not  nlwn_AT«  ixwwible  or  ex|iediont  to  nur!«o 
the  instidlation  in  this  way,  and  deterionUicMi  sets  in  at  a  nmrr  or  less 
rapid  rale.  The  consumer  is  ultinia'ely  faced  with  the  »x>f«t  of  renew- 
ing the  entire  installation.  Kleetrieal  contractor!*  appear  to  lie 
singttlnrix  averse  fixnn  ]iultlishing  iMtrtieular?  of  their  diflieultieii  in 


trough  neare,Ht  the  wall.  The  jointing  of  the  conductors  is  done 
clear  of  the  l>ox.  and  aft*  r  iM-ing  Ix-nt  int<i  the  required  jK»sition  they 
an-  put  into  the  Ikix.  which  has  alrea<ly  Un-n  partly  lille<l  with  a 
semi-fluid  comjKiund.  \  The  exterior  view  explains  the  neat  manner 
in  which  the  incoming  and  outg<iing  wire**  are  debited  to  the  wall. 

The  principle  of  inverting  the  (Hinductors  is  followixi  throughout 
the  whole  of  the  fittings  used  in  the  system.     Fig.  2  clearly  explains 
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LEAD  MELTING  FURNACES 

For  Cable  and  Pipe  Presses,  Accumulator  Grids,  etc., 

WITHOUT  OXIDATION.       AUTOMATIC  HEAT  CONTROL 

ENORMOUS   SAVING    IN    RESIDUE. 

MONOMETER  MANUFACTURING  CO..  Ltd..  Whitetiouse  St.,  Aston,  Birmingham 


the  method  employed  witli  the  ceiling  fitting.  This  comprises  two 
porcelain  pieces,  a  base  which  is  fixed  to  the  wood  block  or  wall  by 
three  long  screws  and  which  accommodates  in  an  annular  recess  both 
the  incoming  C.T.S.  cable  and  the  outgoing  C.T.S.  flexible  to  the 
lamj)holder.  The  latter  passes  out  through  a  centre  hole  in  the  base. 
The  second  portion  of  the  fitting  comprises  a  trough-shaped  cover 
having  a  central  hollow  stem  which  is  threaded  with  an  external 
thread  to  engage  with  an  internal  thread  in  the  central  portion  of  the 
base.  The  cover  acts  as  a  trough  for  the  fluid  compound,  this 
material  effectually  sealing  off  the  internal  inverted  terminals  from 
the  access  of  air. 


Fig.   4. — Complete   "C.T.S."'    Lampholder    axd   Ceiling   Rose. 


In  the  lampholder,  which  is  shown  in  detail  in  Fig.  3,  the  same 
ingenious  method  is  employed.  The  body  of  the  holder  is  of  a  black 
moulded  insulating  material,  and  the  upper  portion  contains  the 
terminals  which  provide  for  the  inversion  of  the  incoming  conductors 
in  a  similar  manner  to  that  employed  with  the  fittings  already 
described.  These  terminals  are  connected  by  screwed  pillars  which 
pass  through  the  moulded  material  and  make  contact  with  the  lamp- 
holder plunger.  This  construction  is  clearly  shown  in  the  illustra- 
tions. In  this  particular  case  the  fluid  comjjound  is  poured  in 
through  a  hole  in  the  centre  of  the  cap  which  covers  the  terminals, 
and  in  this  simple  manner  all  metal  parts  are  sealed  oft".  The  lamp 
end  of  the  holder  is  fitted  with  a  screwed  ring  provided  with  a  lock 
nut.     After  the  lamp  has  been  inserted  the  ring  is  run  down  against 


INIGO   JONES  &  CO., 

Tudor  Siato  Works, 
GROESLON,  R.S.O.,  NORTH  WALES. 

Slates  Drilled  &  Shaped  to  Speclfloation. 

Matnifacturers  of  eve'y  description  of 
SLATE  WORK  tor  ELECTRICAL  ENBINEER8. 

Slate  Masons,  Turners  and  Enamellers. 


I     ^ 


SATISFACTION 


—in   Conduits 
and  Fittings 

can  be  obtained  by  specify- 
ing^Simplex."  The  Simplex 
Conduit  Wiring  System  gives 
uniformly  good  results,  when- 
ever, w^herever  and  by  whom- 
soever installed. 

The  entire  range  of  Simplex 
Conduits  and  Fittings  is 
manufactured  in  our  well- 
equipped  Factory  and  sold 
under  the  full  guarantee  of  a 

SOLID  - 

BRITISH  COMPANY. 


Simplex  Conduits  Ltd. 

Garrison  Lane,  Birmingham 


London— 

113-1 17.Charing  Cross  Rd.,W.C. 
Manchester — 

16,  Corporation  Street. 
Glasgow — 

72a,  Waterloo  Street. 
Bristol — 

1 1 ,  Denmark  Street. 
Nbwcastlb — 

61-65,  High  Bridge. 


6,  White  Horse  Street 
Liverpool — 

96,  Whitechapel. 
Swansea — 

14,  Heathfield  Street 
Cardiff— 

4,  Westgate  Street. 
Absrdbsn — 

1,  Crimon  Place. 
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A  Bargain 

We  still  have  a  certain  stock  of 

ELECTRIC 
HEATING 

COOKINfi 
APPxVUATLS 

of  the  "ELECTRA"  make,  which 
we  are  willing  to  clear  at  below- 
cost  price.  The  apparatus  is 
in  perfect  condition,  and  in- 
quiries are  solicited. 


DEPARTMENT     4 

Denzil  Works,  Willesden,  London,  N.W. 

Contractors   to  the  Admiralty.  War  OHicc,  India  OHicc.  Colonial 
Office.  Postmader  General,  etc. 


the  .slioiildcr  of  the  laiiip  bull)  and  in  this  jx).sitit)n  i\w  lock  nut  is 
tij^litcncd  up.  'I'lic  lamp  is  thorcby  socuri'ly  lixcd  in  tlio  holder. 
Fig.  4  is  taken  from  a  |)liotograph  of  the  complete  ceiling  rose, 
C.T.S.  flexible  and  lumpholder.  it  siiould  l)e  explained  that  the 
locking  ring  iiiso  acts  as  a  .shiule  carrier,  but  the  shade  must  be  pro- 
vided with  a  large  diameter  hole. 

'I'he  switch  lifting  is  designed  on  .somewhat  sinular  lines  to  the 
foregoing,  there  being  a  jx)reelain  body  with  hooded  terminals  and 
ii  standard  pattern  tumbler  switch  which  is  actuated  by  a  turn  knob 
de|M  luling  from  the  under  sitle  of  the  switch  body.  There  are  no 
exi)osed  metal  partH,  and  the  interior  of  the  lifting  is  completely 
Healed  from  the  entrance  of  the  external  air. 

The  foregoing  is  a  .somewhat  cursory  description  of  a  system  which 
bids  fair  to  solve  one  of  the  most  troublesome  problems  which  liave 
confronted  installation  consultants  and  electrical  contractors  f<»r 
many  years  j)ast.  The  St.  Helens  Cable  \-  HubU'r  Co.  have,  we 
understand,  collected  a  quantity  of  unitpie  data  n-ganiing  the  system, 
which  sjiace.  of  coui"se.  prohibits  us  fn»m  giving  in  detail.  The 
company  will,  however,  be  i)lca.se(l  to  furnish  fidler  technical  j>ar- 
tieulars  and  prices  on  recpiest. 


ROYAL  EDISWAN  "POINTOLITE"  LAIVIP. 

This  novel  and  elTective  optical  lamj>.  deserilHMl  in  our  columns 
last  week  (in  .Messrs.  (Jimingham  and  Milliard's  Inst.  K.K.  Pa}K'r). 
marks  an  cntin-ly  new  dejiarturt^  from  onlinar\  lamp  construction,  in 
which  a  lilamcnt  is  used  as  the  .source  cf  light.  It  forms  an  ideal 
lantp  for  optical  and  many  other  ptirjxwes,  the  light-giving  }x)rtion 
of  the  hunp  bi-ing  ji  small  ball  of  timgsfen.  which  emits  an  intense 
while  light.  This  light  soun'c  can  be  ctTcctiveiy  contn»lle<l  by  means 
of  suitable  l(Mises  and  n>tlectors.  and  w h«>n  use<l  in  s\  pnij<><tion 
Innttrn  will  give  a  jH'ifect  disc  of  light  on  the  screen  without  any 
blurs  and  ine()ualitie.s. 

The  illustrations  sliow  the  lamp  adajittMl  for  use  in  an  ordinary 
prMJection  lantern.  The  lamji  is  i»t  present  made  only  for  use  on 
diivct-ciirrent  stipply.  It  may  W  eonneete<i  to  an  ordinari-  holder. 
A.  by  (ising  the  adapter  H.  which  is  in  cinMut  with  the  resistance  C. 


E.  SHOWELL  &  SONS.  Ltd.. 

STIRCHLEY.    BIRMINGHAM. 

Cast 
Cable  Sockets. 


Suite  No.  E74. 
Type  A.  — Straight. 
B.— Cranked. 
C.      Right  angle. 


Sizes  made. 

Amps. 

10.  25.  50.  100, 

150.    200.    300, 

400.     500.    600. 


Ini:nsdiate  Delivery.     Prices  on  Application 

Sole  Agent  for  the  Electrical  Trade:— 

LIOlNfEL  ROBINSON,  Ln^d^n'.'wx: 

Teleph\,ne:  Holbiri:  6323. 


Three  wires  G  and  a  three-pin  plug  connect  the  lamp  to  the  resis- 
tance. The.se  three  wires  are  for  a  heater  circuit  which  is  needed  to 
start  the  arc.  which,  after  striking,  is  maintained  from  the  tungsten 
ball  I  within  the  lain})  bulb. 

The  standard  pattern  of  resi-stance  is  capable  of  being  u.sed  on  all 
voltage.s — thftt  is,  100  volts  to  2.^0  volts  direct  current.     Care  must. 


"  POIXTOLITE "     L.\Ml'     COMPLETE     WITH     ReSISTAXCE. 

of  course,  be  taken  to  a^e  the  jirojier  resistance,  which  is  clearly 
nii'.rked  by  j)lr.cing  the  two  prong  jilug  1)  into  the  correct  holes  corre- 
sponding with  the  voltage  of  the  main  .su|)ply.  The  available  su|)|>Iy 
of  current  having  been  connected  to  the  i-esistance  Ikix.  and  the  lamp 
al.so  connected  by  means  of  the  plug  F  and  adapter  B,  all  that  is 
necessary  to  light  the  lamp  is  to  push  the  switch  E,  whieh  is  fixetl  on 


"  PotNTOI.ITK "     L.VMP     IN     PlUVIECTION     LvXTERX. 

the  resistan.e  lx»x  C.  The  push  switch  E  should  Ik^  released  as  soon 
."s  the  lamj>  is  seen  to  light  up.  and  if  the  arc  does  not  strike  very 
tpiiekly.  the  adapter  H  must  lie  taken  out  of  the  .supply  holder  ami 
ftinied  nnuid  8<^  as  to  change  the  jKilarity.  When  the  i>olarity  is 
eorre?t  the  arc  strike,-*  imme<liately  the  push  switch  is  released. 
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In  leaflet  No.  L  2,134,  just  issued  bj'  the  Edison  &  Swan  Co.,  prices 
and  further  particulars-  are  given,  and  a  copy  may  be  obtained  on 
request  to  the  company  at  Ponders  End,  Middlesex. 


RUGBY  "  AND  "WHITE  STAR  "  LAMPS. 


-J 
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< 
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> 
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Royal  Ediswan  "Pointolite"  Lamp. 


We  have  received  from  the  Rugby  Lamp  Co.  a  copy  of  their  latest 
6-page  pamphlet  which  describes,  prices  and  illustrates  "'  Rugby 
carbon  lamps  and  "  White  Star  "  dravm-wire  metal  lamps.  The 
White  Star  lamps  are  suppliea  for  all  voltages  and  candle  jx)wei-s, 
and  special  attention  is  also  drawn  to  candle  and  tubular  lamps, 
marine  and  tramway  lamps,  and  train  lighting  lamps.  The  tramway 
lamps  are  extremely  neat,  measuring  only  24  in.  diameter  by  4  in., 
and  are  supplied  in  two  sizes,  60-80  v.  and  100-130  v..  16  c. p.  and 
25  c.p.  in  each  case.  There  is  also  a  full  range  of  Rugby  carbon 
filament  lamps  described  and  priced,  including  a  marine  tyi>e  and 
double  filament  lamp  for  ships"  navigation  liglits.  The  latter  gives 
32  c.p.  and  is  supplied  for  50-65  v.  and  100  110  v.  Rugby  radiator 
lamps  are  also  illustrated,  these  being  of  the  standard  tubidar  pattern 
2:^-  in.  diameter  by  11^  in.  long.  These  lamps  are  rated  at  250  watts. 
Illustrations  are  given  of  the  standard  caps  from  which  customers 
can  make  a  selection  according  to  requirements.  The  back  page  of 
the  pamphlet  is  tilled  with  a  reproduction  of  the  officially  issued 
photograph  taken  at  night  showing  one  of  the  enemy  aircraft  near 
London  clearly  visible  in  the  rays  of  two  powerful  searchlights. 

MATHER  &  PLATT  PROGRESS. 


Messrs.  Mather  &  Piatt  (Ltd.).  ^Manchester,  i-eport  satisfactory 
business  in  all  their  branches  during  the  past  year  under  the  excep- 
tional and  difficult  circumstances  of  the  war.  The  output  of  the 
electrical  dcjiartmcnt  is  far  ahead  of  the  previous  record,  and.  with 
the  exception  of  a  certain  amount  of  plant  for  shipment,  practically 
the  whole  of  the  work  turned  out  has  been  for  war  service  contracts 
for  a  variety  of  purposes.  They  have  taken  the  opportunity,  so  we 
are  informed,  to  improve  their  large  two-cycle  double-acting  high- 
speed vertical  gas  enghie,  so  that  when  trade  again  becomes  normal 
they  will  be  prepared  to  manufacture  these  engines  m  large  units  of 
from  500  b.h.p.  upwards. 
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BELLING 

FIRES 

Over  30,000  in   use. 

Teited  by  more  than  400  Engineers  during  n 
period  of  3  years,  and  ((generally  recognised  as 
being  "The"  practical  and  reliable  electric    fire. 

A  P. C.  will  bringour40page  illustrated  catalogue. 

BELLING  &  CO.,  " "m™,'; "ms''^'' 

DERBY    ROAD,    EDMONTON,    LONDON,    N. 


UNl^LEX^^TRIC 
Mant 


NO  BATTERIES.       NO  SWfrCHBOARD. 

Standard    110   volts— direct    current 
Output  500  to  750  watts. 

A  complete  electric  lighting  plant  in  one 
compact  unit  delivering  current  to  the  lamps, 
electric  stove,  electric  fan,  vacuum  cleaner, 
pumping  motor,  or  any  other  use.  without 
(he  use  of  complicated  switchboards  and 
costly  storage  batteries  requiring  constant 
expense  and   care. 

WRITE   TODAY   FOR   COMPLETE   DESCRIPTION 


WALTER  D.  FAIR  &  CO. 

43    LEICESTER    SQUARE. 
LONDON.    WC 


STANDARD  IRONCLAD  PANELS. 


ill  our  last  JRHiic  we  referred  to  a  new  catalogue  of  tlieir  latest  jjro- 
cJnctK  which  Mes.srn.  Brook.  Hirst  &  Co..  Chester,  have  recently  pub- 
lished.     Wi-  are  now  able  to  illustrate  Iwt)  tyjies  of  "  Bn)r)khirst 
])aiu'ls.  which  may  i;e  taken  as  representative  of  the  class  of  control 
gear  which  this  company  manufactures.     Fig.    I   shows  a  multij)le 


V 


.»     =-"1>   . 


Fio.  1. 


lovor  type  ironrlatl  iv«nel  which  is  dividr<l  into  three  mnin  compart- 
ments. 'I'ho  tipjxT  com)artment  has  an  anuneler.  aui\  the  lever 
switches,  which  mv  titled  with  mK>wable  cailKMimpjier  sjuirking 
rontncts.  The.«>e  nrr  ojierated  by  n  alow-motinn  ratchet  starting 
bundle,  which  is  s<^-n  projecting  from  the  right-hantl  side  of  tho  iron 
pillar,  and  is  the  upper  of  the  two  handles  shown.  The  lov.  i  li.nidl,' 
is  pntvidetl  for  n'»<>tting  pur|ioseH. 

In  the  <-entrr  panel  is  a  .shunt  lieKl  n«gulator  which  is  interlinked 


with  the  starter  to  prevent  the  motor  being  started  up  with  a 
weakenojl  field.  Above  the  hand-wheel  which  ojx'rates  this  field 
regulator  are  two  push  buttons,  the  upper  is  depressed  during  the 
starting  operation  and  the  lower  one  is  utilised  for  stopping.  In 
the  lower  panel  is  placed  a  double-pole  electrically-openitt  I 
circuit-breaker  of  the  magnetic  blow-out  type  with  no-volt  reUM- 
and  two  overload  tri})s,  one  on  each  pole.  The  circuit-breaker  intt  i 
locks  with  and  is  controlled  by  the  handle  of  the  starter.  Thi> 
design  of  j)anel  is  standard  for  use  with  shunt  or  compound-wound 
non-reversing  motors.  It  is  listed  in  five  sizes,  arranged  according 
to  voltage  from  1(MJ-12.'5  to  480-0.50  volts. 

The  horse-power  controlled  can  be  anything  from  50  to  4;'>0.  The 
panel  lor  the  latter  is  .'JS  in.  wide  by  8o  in.  high  by  .'WJ  in.  de<i' 
Kig.  2  shows  a  wall-type  ironclad  panel  which  is  divided  into  twi» 
compailments.  In  the  upper  divi.sion  is  a  starter  with  no-volt 
release  and  shunt  regulator  interlocking  with  the  starter  to  prevent 


i 


Fio.  2. 

the  running  up  of  the  motor  with  a  weakene<l  field.  The  lower 
division  txmtains  a  doublc-jx>le  magnetic  blowout  circuit  breaker 
with  no-volt  and  overloatl  release  interlocking  with  the  starter.  fw» 
that  it  can  only  l>e  put  tm  when  the  .starter  is  off.  and  the  handle  of 
the  cricuit  breaker  is  free.  Below  the  cin  nit  bn\»kcr  jwuel  a  detach- 
able connecting  Iwix  for  the  incoming  and  outgoing  cables  is  jiro- 
vided.  This  combination  is  olTere<l  for  the  control  of  motors  ranging 
fmin  I  H.r.  to  KHt  n.r..  and  for  voltages  ftxnn  UX>  to  .ViO. 


I 
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WRITE    FOR  PARTICULARS   OF    FOURTEEN    GRADES    OF 

British-Made  Resistance  Materials 


TO:- 


MAKERS: 


HENRY  WIGGIN   &  CO.,  Ltd., 
George  Street,  Birmingham. 

TCI  CPHONE :  6400  CENTRAL 

'  '-'-'-GRAMS  .-   "  WIQQIN  BIRMINGHAM." 


AGENT: 


* 


LIONEL  ROBINSON, 

3,  Staple  Inn,  London,  W.C, 

TCI  CPHONE:  0323  HOLBORN. 

'  '-'-'-GRAMS-  "FERRYDuM.    LONDON." 
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The  regulator  is  suitable  for  a  speed  range  not  exceeding  50  per 
cent.  The  standard  design  of  panel  is  provided  with  a  ventilated 
case,  but  non-ventilated  or  dust  and  weatherproof  cases  can  be  sup- 
plied if  required. 

The  dimensions  of  the  100  h.p.  size  of  this  panel  are  67  in.  high  by 
24^  in.  wide  (centres  of  fixing  brackets)  by  20-^  in.  deep. 

A  considerable  number  of  other  combinations  of  wall  and  pillar- 
type  panels  aiid  motor  starters  are  referred  to  in  the  list,  a  copy  of 
which  can  be  obtained  from  Brook,  Hirst  &  Co.,  Northgate  Electrical 
Works,  Chester. 


THE  NEW  GLASGOW  SHOWROOMS. 


We  referred  in  our  last  issue  to  a  neat  pamphlet  which  the  Cor- 
poration electricity  department  of  Glasgow  has  distributed  through- 
out the  area  in  order  to  attract  present  and  prospective  customers 
to  the  new  showroom.  Through  the  courtesy  of  Mr.  W.  W.  Lackie 
we  are  able  to  show  a  front  view  of  the  windows  of  this  showroom,  and 
it  will  be  admitted  that  they  are  .sufficiently  lofty  and  capacious  to 
enable  the  department  to. make  an  attractive  show.  It  is  interesting 
to  note  that  below  the  ground  floor  is  a  basement  which  is  fitted  out 


View  of  the  Two  Large  Windows  of  the  Showroom,  Glasgow  Corporation  Electricity  Department. 
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THE    ALL-BRITISH 
HOUSE  FOR  ACCESSORIES 


ROVAL 


DRAWN  NA^JRE  LAMPS 


CATALOGUES  ON  REQUEST 
FROM    THE 

EDISON  &  SWAN 

UEL      CO..  LTD., 

PONDERS    END 

MIDDX. 


\ 


'i^': 


««-. 


,v6^' 


0?-^ 


Canadian  and  Indian 
MICA 

CUT,  SLAB  &  SPLITTINGS. 

MINIMUM  .STOCK  200.000  lbs. 


Peerless    Leatheroid   Insulation, 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite  Fibre,  Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AWARDED  THE  CONTRACT  FOR 
THE  WHOLE  OK  THE  MICA  REQUIRED  B\  BRITISH 
ADMIRALTY    OVER    1910.    1912.    1913.    1914  and   1915. 


ATTWATER  &  SONS, 


TcleErams  : 
Atlwalcrs,  Preston. 

Telephone  No. 
1045(2  lines). 


HopWOOd   St.   Mills,      E^^^bl.shed  1868 

PRESTON.        '"^  Fii°fo"  A  B  c 


\   Western   Union. 


with  throe  Hats,  and  thfrc  i.s  al.so  a  work.shop.  The  prrniiul  Hoor 
itself  is  ficvdfcd  to  sales,  and  inmiedialcly  hack  <if  it  is  a  saloon  which 
is  used  for  the  cookery  demonstrations  to  which  we  referred  last  week. 
On  the  lirst  Hoor  in  an  eleetlic  house,  with  drawing  mom,  dininj; 
room,  hcflroom,  &<■..  and  the  top  floor  is  devoted  to  certain  special 
lines  and  a  demonstration  of  vacuum  cleaning.  .Mr.  Lackie  informs 
iiH  that,  owing  to  war  eeononiies,  the  department  has  clone  prac- 
tically no  advertising',  hut  there  has  lieen  a  great  demand  for  show 
room  gootis.  During  the  past  Id  weeks  we  un<leistand  thai  u|twards 
of  4.")(l  pieces  of  apparatus,  e(|uiva-lent  to  a  demand  of  7.">(l  kw.,  have 
heen  sold.  This  a])j)aratus  consists  |irinei|  ally  of  radiatois  and  irons, 
ailh<iugh  there  has  lict  n  a  gcod  (!(  ii;and  Utv  tiiuall  cookers.  colTee 
percolators  an<l  vacuum  cleaners. 


NEW  "BENJAMIN  ELECTRIC"  LISTS. 

\N  c  inideistand  that  llie  trade  i.s  hoing  supplitd  with  new  editions 
of  the  Henjamin  Kleetrie  catalogue,  which  ileals  with  half  wall 
lantein,-.  leflectois.  liltings  .mil  accessories.  .\c(  ompanving  this 
catalogue  are  two  folders  wliich  tieal  with  Marliella  opal  retieclors 
ami  semi-direet  littingH.  and  also  an  addenda  whieh  jh  ipiite  the  most 
useful  feattire  of  the  lists.  It  is  \irtually  a  taliular  gtiiije  to  the 
variotis  specialities  and  littings  which  appear  in  the  iiiinpaiiys  L"> 
catalogue  and  also  the  sup]>lenientary  M>etion  li(t(«.  It  is  made  up 
of  .seven  cohnuns.  which  give  the  catalogue  nnmlter.  list  letter, 
catalogue  numlicr  HUperscdt <l,  section  list  nuniher.  list  jmre  cadi 
and  per  dozen,  and  the  advance  due  to  the  war.  Tlie  cRtalcpuc 
nanibers  of  new  lines  are  printed  in  red.  no  that  (hey  are  icadilv 
thsieinihle  in  the  tabi.\  The  nddt  nda  shoidd  piove  a  8in>ple  and 
\aluahle  foini  of  reference  to  the  Benjamin  oppcialities.  The 
eatalepup  of  lanterns  and  fittings  to  which  we  have  itfeinHl  t  cntauis 
ilhistiations.  yiicv»  and  characteri.^lic  photometric  enives  of  ,.,.], 
design  of  half  watt  reflet  tor  titling  which  ha*»  horn  8tandarl^l^.d  l.y 
the  iiuiM''"\        T\ii,.i1.  ^  ,.f  ilr- 


M  ■• 


-■  Tft'i-  'fits  and  tittingH  arc  rej  to 


duced  hcrewitli.  We  were  recently  given  an  opjiortunity  of  looking 
throufili  the  eompanys  works  at  la,  Roseberv-avenue.  I>indon.  E.(\, 
and  were  much  impressed  with  the  machine  tools  which  tlu»y  have  in 
operation  for  llie  production  of  steel  and  other  metal  reHeetors.  lH)th 
directly  in  ])res.ses  and  al.so  by  the  process  of  spinning.  The  eon- 
tractor  and  illuminating  engineer  has  an  exceptionally  full  range  of 
reflectors  and  littings  to  select  from,  and  he  should  Ik*  able  to  order 
direct  from  the  catalogue  without  raising  a  query  of  ally  kind,  (he 


y^ 


\ 


/ 


\ 


/  /• 


^. 


Hkn  I  amis  H.M.I  \\"\rT 

l.ANTEnN. 


Benjamin  Hakf-Watt  Reflector 

FlTTINt;, 


iiil>>rniation  given  is  so  clearly  set  out  both  in  table  and  diagram  form. 
The  list  hae  the  further  nieiit  of  being  printed  in  a  convenient  size 
for  the  pocket.  In  spite  of  lighting  restrictions  for  shops  and  public 
plat^es.  there  is.  we  understand,  a  brisk  demand  for  half-watt  lamps 
for  industrial  and  commercial  installations  for  interior  service. 
Copies  of  the  literatun*  refernHl  to  may  1m>  tibtained  from  (he  Ben- 
jamin Electric  (L(d.)  a(  the  address  referred  to  above. 


mnt«d  and  PublUhad  by  GEORGE  TUCKER,  at  Um  EdItorUl.  Printing  and  PublUtiing  CXlkw.  I,  2  and  3.  SAU»u«y  Court,  Fub^t  Stkmt.  In  the  Cltr  of 
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t     The   Round   Table.     4 

"f  By    "KVA."  "^ 


This  WeeFs  Chestnut. — The  present  gal(;  (some  gale,  too  !) 
blew  down  a  galvanised  iron  shanty  at  the  back  of  a  con- 
tractor's premises.  Being  ai.  electrical  engineer  and  a  man  of 
resource  he  packed  up  the  ruins  and  sent  them  to  the  Ford  Car 
Co.  In  a  few  days  he  received  a  note  to  the  effect  that  the 
company  regretted  the  accident  and  the  extent  of  the  damage, 

but  a  new  car  would  be  ready  for  him  in  10  days  ! 

*         *         *         * 

A  contemporary  ascribes  the  new  Royal  Ediswan  arc- 
incandescent  lamp  to  "  Messrs.  Groningham  &  MuUerd."  Mr. 
Gimingham  will  hardly  feel  flattered. 

•K  ^  'I'  •!* 

Mr.  George  Wilkinson,  Harrogate,  has  invented  a  thermostat 

for  the  control  of  electric  fires.     Out  of  compliment  to  the  rival 

industry,  he  has  placed  the  sparking  contacts  in  an  inert  gas  ! 
■^  \  *         *         *         * 

Where  are  all  the  calendars,  pocket  wallets,  card  cases  and 

other    emblems    of    commercial    activity,    usually    scattered 

abroad  with  so  generous  a  hand  at  this  time  of  year  ?     Let  it 

not  be  said  that  Kultur  has  made  even  these  superfluous  ! 

^         ^         4:         ^ 

The  electric  battery  van  has  begur  to  "  butt  in  "  on  London 
traffic,  and  is  making  no  little  stir  among  users  of  motor  trans- 
port. The  adherents  of  this  form  of  traction  have  never  asked 
for  anything  but  an  opportunity  to  prove  on  the  streets  what 
they  could  only  previously  prove  (and  to  themselves)  on  paper. 


A  TYriCAL'2-TONiEDISON^ELECTRIC  IN  LoNDON  SERVICE. 

I  find  that  I  have  overlooked  the  result  of  the  competition 
which  originated  on  this  page,  and  in  which  a  name  was 
required  for  the  Fcrranti  new  season  2  kw.  electric  fire.  Many 
names  were  sent  in,  but  their  recital  would  be  rather  uninterest- 
ing, if  not  a  little  humorous.  Ferranti  Ltd.  reserved  to  them- 
selves the  right  of  adopting  the  name  selected,  but  they  adhered 
to' their  original  decision  to  award  one  of  the  fires  to  the  com- 
petitor who  sent  in  what  was  considered  the  best  name. 
That  competitor  was  Mr.  K.  Younghusband,  "  Oakmere," 
Hawarden.  I  presume  the  fire  is  now  cheering  the  early  days 
of  his  married  life  !  . 


An  illuminating  engineer  who  ha(".  a  University  educacion, 
dealt  with  a  well-known  nursery  rhy  ne  anent  the  twinkling 

star,  as  follows  : — 

Scintillate,  Scintillate,  globule  vivifij, 
Fain  would  I  fathom  thy  nature  .speoifio, 
Loftily  poi.sed  in  ether  capacioas. 
Strongly  resembling  a  gem  carbonaceous. 

*  *  *  * 

Future  electricity  consumers  in  Haslingden  will  have  to  do 
their  bit  towards  the  war,  for  the  Electricity  Committee  have 
decided  that  "  future  applicants  for  electric  current  can  have 
no  more  than  8  ft.  of  cable  for  each  .service,  the  cost  of  any 
exc3ss  to  be  borne  by  the  applicants."' 


Apropos  of  the  above  the  following  story  from  the  "  We.stera 
Electric  News  "  may  be  commended  Ui  the  notice  of  Haslingden 
residents:  "  One  of  the  Chicago  service  men  recentlv  tele- 
phoned asking  that  several  lengths  of  cable  on  an  order  be 
increased.  Upon  being  advised  that  the  cable  had  already  been 
stranded  and  that  the  lengths  could  not  be  changed,  ha  sub- 
sided for  the  moment.  The  next  day,  however,  he  again 
broached  the  subject  and  asked  whether  something  could  not 
be  done.  LTpon  being  asked  for  suggestions,  he  cam-?  a<^ross 
with  'Well,  I  don't  know,  but  I  thought  you  might  b?  able  to 
stretch  the  cable  those  few  feet.'  He  was  then  painstakingly 
informed  that  lead  and  copper  were  in  a  class  by  themselves, 
not  possessing  the  qualities  of  rubber.  aft«r  which  he  again  sub- 
sided, this  time  painfully  and  permanently."'  ;  ^ 


?3t?t5!U; 


'E 


The  mind  of  the  public  seems  to  run  in^groovcs  when  it 
thinks  of  anything  ele  ;trical.  Som*^  ladies  turning  on  the 
electric  light  for  the  first  time  will  remark  that  the  switch 
seems  to  draw  them  towards  it.  According  to  the  report,  of  the 
proceedings  at  the  inquest  upon  the  unfortunat?  people  who 
were  recently  electrocuted  at  Eastbourne  owing  to  a  motor  car 
running  into  a  high-tension  feeder  pillar.  "  a  nurse  said  that 
before  the  collision  the  car  was  going  gradually  to  the  left.  It 
seemed  to  be  drawn  in  that  direction."  The  Coroner  :  "  Sh? 
infers  that  it  was  being  drawn  ;  she  might  as  well  suggest  that 
the  moon  was  doins  it."" 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrkt.an  (Second  Series),  December  28,  1878.] 

PooLE  &  THE  Electric  Light. — We  understand  that  in  the  ex- 
periments with  the  electric  hgiit  a  gentleman  was  sufficiently  inter- 
ested in  the  question  to  take  cUagrams  in  order  to  ascertain  the  horse- 
power really  used.  We  believe  the  indication  was  that  the  Wallace- 
Farmer  machine  took  20  h.p.  nominal,  with  4  lamps  in  circuit. 
Some  people  are  in  a  great  hurry  to  burn  their  fingers. 

The  Electric  Light. — The  electric  light  was  experimentally  used 
at  the  London  Bridge  terminus  of  the  L.B.  &  S.C.  Railway  on 
Saturday  afternoon  and  evening,  for  lighting  tlie  open  space  between 
the'^main  line  and  Crystal  Palace  line  booking  offices  and  the  plat- 
form barriers.  The  GJramme  machine  and  Suisse  lamp  were  em- 
ployed, the'inotive  power  being  obtained  from  an  engine  some  250  yds. 
distant,  which,  in  addition  to  working  the  magneto  machine,  also 
pumped  up  the  water  required  for  the  general  pu.  poses  of  the  station. 
The  machine  is  tlie  first  of  its  kind  made  in  England,  and,  together 
with  the  lamp,  which  is  said  to  last  about  12  hours  without  attend- 
ance, was  supplied  by  the  India  Rubber  &  Telegraph  Works  Co., 
SUvertown,  whose  electrician,  Mr.  R.  K.  Gray,  and  the  railway 
company's  telegraph  engineer,  Mr.  E.  .1.  Houghton,  carried  out  tie 
experiment. 


IGMItlC 


MOTOR    CONTROL     GEAR.  | 
IGRMIC  ELECTRIC  C^  LTD  | 

147.    Queen     Victoria     Street,    London,      ^ll 


illllllllllllllll.l 


llillllillllill 
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^Controlling  A.C.  Motors  by  Push-buttons 

There  is  an  "IGRANIC"  Automatic  Push-button  Con- 
troller available  for  every  type  and  size  of  A.C.  Motor — 
that  means  that  any  application  where  an  A.C.  Motor  is  in- 
stalled may  be  made  thoroughly  efficient  and  foolproof. 
The  master  switch  of  the  system  is  too  simple  to  allow 
of,  error,  the  automatic  control  gear  takes  all  responsi- 
k  -^       ^.  bility  for  correct  operation. 

lillillllllilllllll  lilljlllli 


ll!lllllllllllllilllll 
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SIEMENS 


IRONOi-AD 
SWITOMGEAR 
FOR     AUI. 
PURPOSES 


Control    Pillars 
Distribution    Boards 
Main    Sw^itchboards 


Illustration    shows    our    Standard 

Cast-iron    Minin{(    Pillar    suitable 

for  pressures  up  to  3,300  volts. 


Wriio  luf  particu<ara  to 


SIEMENS   BROTHERS  DYNAMO  WORKS  LIMITED. 

HbadOfficbi  CAXTON  HOUSE,    WESTMINSTER,  S.W. 
Teliphonei  Gbrkakd  BH).  TeloKrarm  "  Sibiibrajlos,  Vic,  Lcmdob." 

Supplies  Dept.  :    3«  &  .?9.  UHPHR  THAMES  STKEET,  E.C. 

Tilcphonii  City  .S350  Toloi^rams  i  "  SiHUOTOt,  Cbkt.  Lowodm  " 

HOME    BRANCH   ADDRESSES 

Manchrstbr — 1%,  DoanssaU. 
Newcastle — 64-68,  CollinswooQ 
Sheffibi  D— ?2.  High  St       (Bldgi. 

SoiJTMAMrroK  — 46.  H1t;h  Str»«t 


BiKuiNCHAy — Oritral  Ho  .  t^»■m 
Bristol— 30,  Bridge  Street 
CAKDiff—e^,  St  Mary  Street 

•'.LASOow— 66,  Watirlr.-   Strs-l 


Dranohos   In    Principal    To\wns    Abroad. 


COMPLETE  FERRANTI  CATALOGUE. 

A  inaniifiicturing  c.staldi.shiiR'iit  whuii  turns  out  a  (ionsidoralde 
variety  of  iirodiicfs  niu.st,  of  nccpssity,  (ifvoti-  sc|»iiral<'  piiMicatioiis 
or  nioup.s  of  |»ul)iication.s  to  each  itcMU  inanufacturcd.  Tlic  louse 
leaf  pattern  of  catalogue  lias  grown  in  favotir  during  recent  years, 
and  its  |io|iularity  affords  conii)!!')!'  just  i  Ileal  ion  of  the  sf<'|)  wliicli  was 
taki'ii  only  eoui|);uativel\  recently  a«ay  from  the  gener.il  l»ound  uji 
list.  Provi.sion  Hhould.  however,  be  made  in  tho  eompiiing  «if  the 
wparate  lists  for  the  liindiiiy  of  tlu-ui  'ip  iiilo  a  eoniplete  lilr 


l'"i;un\NTi  (hitiM  ^  1  Tii » ■  -1  .w  Ml  1) 

Wo  have  previously  eoiniuented  u|Min  the  method  emph)yi>d  m  the 
I'oiupiliug  of  the  I'VrranIi  eat.\logue.  and  we  now  have  Inf  , 

l>iiidiii^  ea-se  whirh  contains  the  whole  of  thew  groujieil  to, 
facilitate  iiuniediat<'  ivfen'iice  not  only  to  the  various  wtum^.  I»ui 
.ilso  to  the  principal   items  in  each  of  the  lists'*.     The  en- 
nianufacttircs  are  groU|H<d  into  eight  .s«'ctinns.  each  of  which  i 
distiiiguishing  lelti»r.     The  soetion."*  are   M.  house  service  meters  : 
H.   heating  and  cooking  appliances:    T.  st^'tic   tn-Misfonners  :    (.. 
iiistrunu'iits  ;     S.    sw  itchi;car :      R,    ."tarlors    and    rontniller>  ;      }'. 
1    IK  Is  ;    I*,  sundries.     .V  thuuili  index  witn  this  distinp>ii>.lii 
and  the  name  of  the  section  is  pn)vidwl  at  the  right-hand  i^i^i 
l>«Mind  list.     Inuneiiiately  under  the  thuinh  imlex  and  foniiing  ih< 


npenijig  page  of  each  sect.oii  is  an  index  and  dLscount'sheet.  §In'this 

a  column  devoted  to  the  ILst  numbers  of  each  piece  of  apjjaratus. 

This  list  number  is  made  up  of  the  letter  designating  the  section  to 

which  the  list  belongs,  a  small  letter  denoting  the  edition  of  the  list, 


KkHKANTI    TuREE-rHASE      TRANSFORM  EK    WITH    ExTEKNAl.     "TaPVIx' 

Terminals. 

and  the  number  proper;    these  numbers  run  consecutively  through 
llic  complete  catalogue. 

An  ingenious  scheme  has  been  adopted  with  the  cade  endings  to  be 
used  in  cablearams.     Each  code  word  connncnces  with  a  ode  root. 


KbKBANTI     El.BCTRir    OooKKK     WITH     WooDEN     SwrrrHBt>AKD. 

and  each  r«.>ot  commence.s  with  the  letter  designating  the  section  m 
which  it  is  found  ;  further,  the  rv)ota  arc  arranged  in  aljihalK'tical 
"rder  acconling  to  their  ]s>sition  in  the  section.  This  nn'thod  has, 
we  underetami.  proved  very  helpful  t    "X|Kirters  ;:ik1  buyers  abr.ir-a. 
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The  Electric  &  General  Works,  Ltd., 

15,   Victoria   Street,   London,   S.W. 


/"%       /-^^ 


L.T..    H.T.    AND    E.H.T.    AERIAL    FUSES. 


Electrical  Apparatus 

up  to  80,000  volts,  4,000  amperes. 


Telephone:    5223    VICTORIA. 


Telegrams:    " GABIONAGE  VIC.   LONDON." 


On  the  biick  of  the  index  a,nd  discount  sheets  are  printed  the  standPord  ment,   &c.     The  diagr?,-ns  of  connections  are   clearly  drawn   and 

conditions  of  sale.  '  carefully  explamed.     The  user  of  the  catalogue  should  experience  no 

Each  section  contains  in  addition  to  prices  and  particuliirs  of  diflficulty  in  becoming  accustomed  to  8.n  arrangement  which  saves  him 

dimensions,  weights,   &c.,  a  number  of  separate  lists  in  which  a  time  and  trouble  in  finding  what  ho  wa>its. 
technical  description  is  given  of  the  apparatus  dealt  with  in  that 
section.    This  description  has  been  prepared  on  a  preconceived  plan, 


Ferr-^nti  D.C.  and  A.C.  Meters. 

with  headings  which  are  uniform  throughout  the  descri])tive  jwrtions 
of  the  list.  For  instance,  under  the  description  of  meters  there  are 
headings  which  deal  separately  with  1,  general ;  2,  design  ;  3, 
principle  of  action  ;    4,  construction  ;    5,  technical  data  ;    6,  adjust- 


F'iRRAKTi  Lever  Type  D.C.  Motor  St.vrter. 

There  is  a  general  list  of  the  company's  manufactures  and  index  to 
catalogue  sections  on  a  separate  leaf,  which  is  inserted  at  the  front 
of  the  bound  list.  On  the  back  of  this  leaf  partieule.rs  are  given 
of  the  company's  foreign  branches  and  agencies,  and  the  extent  of  the 
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Manufacturers  of 

PHOSPHOR  BRONZE, 

GUN  METAL,  MAN6ANE8E  BRONZE, 

Bra88  &  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 

CASTINGS. 

PHOSPHOR  TIN. 

PHOSPHOR  COPPER. 

CHARLES  CLIFFORD  &  SON,  Ltd. 

BIRIVIINCHAIVI. 


/^' 


UNl-LECTRie; 

Lighting  PI  ant 


NO  BATTERIES.      NO  SWITCHBOARD. 

Standard    110   volo — direct   currenL 
Output  500  to  750  watts.  

A  complete  electric  lighting  plant  in  one 
compact  unit  delivering  current  to  the  lampi, 
electric  stove,  electric  fan,  vacuum  cleaner, 
pumping  motor,  or  any  other  use,  without 
the  use  of  complicated  switchboards  and 
costly  storage  batteries  requiring  constant 
expense   and   care. 

WRITE  TO-DAY  FOR  COMPLETE  DESCRIPTION 


WALTER  D.  FAIR  &  CO. 

43    LEICESTER    SQUARE. 
LONDON.    W.C 


I 


ovorwas  trade  becomes  apparent  through  a  study  of  these  particulars. 
The  company  has  rf|)rcsoiifatives  in  the  Argentine,  the  fialkan 
Stales,  Chili  and  Jiolivia.  China  and  •)a])an,  Kus.sia  and  Siberia, 
Scandinavia,  and  in  Spain  and  Portugal. 

We  have  conunenfcd  at  various  times  on  the  jirincipal  products  of 
Ferratiti  Ll<l.,  and  in  the  space  at  our  disjM)sa!  we  cannot  jxjssibly  do 
justice  to  these  in  detail.  A  glance  through  the  list,  however,  is 
sufTicicnt  to  convince  the  reader  that  the  c  jmpany  is  engaged  ujx)n 
im]Kirtant  sj)cciali.sefl  work  in  the  protluction  of  meters,  transformers, 
instruments,  switchgear  parts  and  electric  fire«.  In  jiarticular,  we 
untlerstand  that  they  have  made  great  |)rogre.s.s  in  the  last  two  years 
with  tninsformers.  The  sliop  devoted  to  the  manufacture  of  trans- 
fonners  has  been  doubled  in  size,  and  tran.sformersare  now  being  built 
«)f  any  size  ;ind  voltn^rc  up  to  .'{.(MM)  kw,  A  nmnbcr  of  improvements 
have  been  introduced  into  the  design,  several  of  \vlii<h  have  l)een 
patented.  We  are  asked  specially  to  refer  to  two  of  these,  one  being 
a  sjiring  ch-'iiping  device  for  taking  up  coil  shrinkajre.  a-id  the  other 
an  oil  lloiit  to  prevent  sludging.  The  spring  claniping  device  con- 
i«ists  of  a  jtair  of  metal  flanges  separated  by  a  number  of  short  com- 
pression springs.  One  or  more  of  these  devices  is  insertetl  iu-twecn 
the  coil  sectitms.  according  to  rc()uircmeHts.  The  anti-sludging 
flevicf  consists  of  a  hollow  st«'el  float  which  rests  u|s)n  the  surface  of 
the  oil  and  ri.scs  and  falls  jis  the  oil  expands  and  contracts  with  the 
changes  of  temperature.  A  leather  gasket  fixed  to  the  edge  of  the 
float  serves  to  keep  any  air  from  |»as.sing  between  the  float  and  the 
<iil.  The  float  is  placed  above  the  t«'rminals.  and  the  terminal 
bushes  in  the  sides  of  the  tank  are  retulen'd  oiltight  by  the  employ- 
ment of  suitable  pai-king  washers.  In  order  f<i  prevent  the  float 
from  <lro|»ping  on  to  the  terminals,  collars  are  li.xe<l  on  the  main 
bolts  whii-li  secure  the*  transfonner  in  the  tank.  Then-  is  a  valve 
provided  in  the  lid  <>f  the  tatd\  to  relieve  any  air  pn'.H.sun-.  It  is 
es|MTi)illy  emphasised  that  with  the  Kerranti  float  the  oil  is  not  muh'r 
pn'SHiin',  and  the  joint  betwt«en  the  tank  and  the  lid  nee<l  only  be 
splash  proof. 

We  have  Heleetetl  u  few  illustrations  from  the  group  of  e.italogucs 
which  an>  fairly  typical  of  the  comjtany'H  manufactun<s. 


MATHER  &  PLATT  PROGRESS. 

Wc  tuidcrstand  the  fe»4ile  tleparlmenf  of  Mather  A-  I'latt  (Ltd.) 
coi\tinue.s  to  maintain  a  ft»n<nn»sf  pl.uc  in  the  supply  of  all  eIrtH.Ke.H  of 
bleaching,  printing,  tlyeing  and  linishing  machinery.  During  the 
year  ini|H>rtant  contracts  have  Ikm-u  cxcetitc  I.  In^th  at  home  and 
abroad,  for  plant  reipiinMl  in  the  mainifa<<ture  of  khaki,  an  I  .i  d.n- 
Biderable  nnndM-r  (»f  elect mly.sers  for  the  pnxliK  finn  of  h>  |>.>  i  lilorite 
of  .soda  by  olectmlysis  have  l^eon  macle  for  uno  in  textile  works,  and 


also  for  disinfecting  purposes.  Progress' has  been~made  with^the 
manufacture  of  filter-presses  of  all  kinds  and  for  a  great  variety'of 
purposes.  The  department  has  secured  contracts  for  paper  coating 
plants  for  all  purposes,  and  has  also  supplied  super-calenders  for 
finishing  baryta  and  art  papers.  Considerable  attention  has  been 
paid  recently  to  the  requirements  of  the  chemical  industry  and  a  new 
outlet  has  been  opened  in  this  direction.  .  i^^ 

In  the  Fire  department  a  number  of  important  installations  of  the 
"  Grinnell  "  auto -sprinkler  and  fire  alarm  have  been  carried  out.  In 
view  of  the  operation  in  the  near  future  of  the  Merchant  Shipping 
Act,  in  which  the  use  of  certain  fire  appliances  becomes  necessary  for 
the  protection  of  ships  at  .sea,  Mather  &  Piatt's  well-knowTi  chemical 
hand  extincteur,  the  "  Simplex,"  is  being  widely  adopted. 

During  the  past  year  Mather  &  Piatt  (Ltd.)  have  supplie<l  turbine 
and  centrifugal  pumps  in  considerable  numbers.  Apart  from  their 
well-known  higli-lift  turbine  pumps  for  colliery  purjx)se,s.  of  which 
they  have  many  running  for  heads  uj)  to  2.(HH)  ft.,  they,  or  their 
licensees,  have  supplied  or  are  su])j)lying  large  pumps  for  dock  pump- 
ing, circulathig  water  for  condensers,  up  to  GO.lttK)  gallons  per  minut« 
capacity.  The  number  of  boiler  feed  jmmps  of  the  turbine  tyjie 
being  installed  is  rapidly  incre;vsing,  antl  .Mather  &  Piatt  are  getting  a 
large  share  of  this  business.  In  addition,  the  demand  for  their 
sjK'cial  lines  of  pumps  for  fire  fighting  ])urjx)scs.  motor  fire  encine 
chassis  and  j)ajK>r  pulp  is  increasing.  They  have  placetl  uj)on  the 
market  a  new  line  of  pumps  which  they  call  '"  Medium  Lift  "  for 
capacities  from  2()0  gallons  up  to  2."),(><»0  gallons  jx>r  minute,  and  for 
heads  of  from  7.')  ft.  to  17.")  ft.  In  addition  they  also  have  a  new 
low  lift  line  of  pumps  for  handling  large  quantities  of  water  at  low 
heads.  sjKMially  designctl  for  circulating  water  purposes.  Mecha- 
nically these  pumps  are  of  the  double  suction  outside  ring  oil-lx>aring 
design,  and  in  sizes  14  in.  and  above  have  the  cases  and  bcArings  split 
on  the  horizontal  centre  line.  They  have  already  been  succe-n-sful  in 
disj>osing  of  a  large  number  of  these  pumi)s. 

In  the  standard  cast-iron  tank  department.  Mather  &  Piatt  have 
supplied  a  tank  having  a  capacity  of  2(H».<HK>  gallons,  for  the  Con.sett 
&  Wcardale  Water  Co.,  Durham.  St)me  particulars  regartling  this 
tank  will  l)e  of  interest.  The  base  covers  an  area  of  5.4(H)  sq.  ft.,  and 
thedimcnsitmsan"  KM)  ft.  by.")4  ft.  by()  ft.  6  in.  dtn-p.  the  weight  when 
full  amounting  to  l.(l.{.")  tons.  The  order  was  ])laccd  on  Oct.  2.'?.  J0I4. 
and  the  tank  completed  and  filled  on  Feb.  18,  Ifll.l. 

The  installation  of  mechanical  filters  for  Oldham  CoriK>r,«tion 
waterworks  has  been  .successfully  completed,  ami  .i  further  exti-nsion 
at  Sheffield  of  a  battery  of  six  fiitcrs,  making  a  total  for  the  Sheffield 
Cor|Kiration  of  tM  filters.  Filters  have  Im-cu  instalU^l  at  two  Urge 
eam])s  ami  at  .several  big  munition  fact<irie.s.  For  the  city  of 
Tiamen.  in  dapan.  an  installation  comprising  14  oi»en-ty|ie  tilt<Ts. 
each  12  ft.  in  diameter,  having  a  total  capacity  of  4.(KKl.<HK»  gallons 
|H>r  day,  has  Ihhmi  compl(>ted.  also  numerous  other  installations  Ixith 
at  home  and  abn)ad. 


TINNING     FURNACE 

For  COATING  WIRES  wilh  Tin.  Lend.  elc.     For  uip    n.   «    BATH 

WITHOUT  OXIDATION.      AUTOMATIC  HEAT  CONTROL 

Thr   .-olr   Virnlnt  rUnI  ,  n    Ihf    World  I    M«ik»t    xlth   Aolomilic    H»»t    Ccn!-.; 

MOHOMETER  MANUFACTURING  CO..  Ltd.,  Whitehouse  St..  Aston.  Blrnilnpham 


One,  Two  &  Three  Phase 
MOTORS. 

I,.VN(il)<)N.|)AVlMS    MOTOH    CO. 

Hcid    Officp:     no.     CANNON     STREF.T.     VONDON.     E.G. 
WorW.t;   Ocrmody    Knad,    l.cwl^ham.    London.   S.E. 


r 
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We  wish  you  a  Prosperous  New  Year, 
but  "  ELASTA  '*  goes  one  better  and 


helps  you  make  it  prosperous. 

Send  a  trial  order  to-day. 

Adut.  of   Pope's  Electric  Lamp]  Co.,  Lid.     Also  makers  of  Carbon  and  Radiator  Lamps.    Hythe  Road,  Wilhsdan,  N.A'. 


POPE 


Elasta 

Briti,^     MaJ.    Wir. 

Lamps 


ii 


Merit  will  out." 


When  Electrical  Contractors  and  Engi- 
neers fully  consider  the  merits  and 
demerits  of  Electric  Fires  generally,  in 

the  best  interests  of  their  clients  and  their  own 
satisfaction — 


Cairon  Co)npa>ty  have  over  too  different  types 

of  Dog  dales  adaptable  to  Elect? ic  Heating. 

Illustrations  Free  on  Request. 


ELECTRIC  FIRES 


are  invariably  selected. 

Cairon  Fires  are  right  in  design,  material,  con- 
struction anc^  price,  and  are  daily  upholding 
the  Company's  name  by  giving  consumers  a 
satisfying  service. 

No.  261  Dog  Grate  illustrated  is  arranged  for  Carron  Standard 
Stove  Elements  mounted  in  case  under  imitation  logs  wKich 
are  illuminated  by  Electric  Lamps  from  the  inside,  giving  a 
most  realistic  effect.      Loading  is  rated  at  two  kilowatts. 


CATALOGUE 
FREE. 


Write  Jor  the  Company^  No.  22n  Illustrated  Catalogue,  uhich  contains  full  pai-ticnlars 

a  fid  will  be  sent  free  on  request. 


OrRON  (^OMP/INy 


Works : 


CARRON,  STIRLINGSHIRE,  and  Phoenix  Foundry,  Sheffield. 


Showrooms:  London  (City)— 15,  Upoer  Thames  Street,  E.C. ;  (West  End)— 50,  Berners  Street,  Oxford  Street.  W. ;  Liverpool— 22-30.  Red  cross  Street ; 

Manchester— 24,  Brazennose  Street;  Glasgow— 125.  Buchanan  Street;  Edinburgh— 114.  George  Street:  Bristol— 6.  Victoria  Street;  Newcastle-on- 

Tyne— 13,  Prudhoe  Street;  Birmingham— 21 8,'220,  222,  Corporation  Street;  Dublin— 44,  Grafton  Street. 
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J.  p.  DEVINE  CO.,  Buffalo 


MANUFACTURERS    OF 


yacyyiDillfiiDgaDillnipfegiialins  Plant. 

(PASSBURG   SYSTEM.) 

The   Devine  Co.  are  well  known   in   the    United    Statei. 

and  Canada  as  the  leading  manufacturers  and  experts 

in   Vacuum   Drying   and   Impregnating    Plant    and    have 

over  1.500  such  plants  in  successful  operation. 


AIR  PUMPS,  COMPRESSORS, 
VULCANISERS, 
CONDENSING   PLANT. 


Solvent     Recovery     and     Derisinating 
Plant  a  Speciality. 


Sole  Representative  : 

JAMES    LIVINGSTON,    LTD., 

30,  QT.  ST.   HELENS,  LONDON,  E.C. 


Tritgraiiii  and  Cables  : 
"CiNBRARY,  LOHDOH." 


Tttt^honi  : 

London  Wall  3151. 


WHITTLE  BELTING. 


In  .»  |)..ini»lili-t  mcnlly  issued  l.y  Tlios.  Wliiiilc  \  Sons.  W.ir- 
ritiK>»ii.  Home  instruct  JVC  (ictjiils  arc  given  of  a  pati-iit  ln-ltiug  wliicli 
the  c(»m|Nmy  ha.s  develoiK'd  and  wlii<'li  may  l>e  used  for  alnii>st  everv 
cla.Hs  of  power  drive.  |)articul;irly  for  electric  motors.  'I'liis  lieitintr 
Im  a  eoinl)iuation  of  leather  anri  st<'el  links,  and  is  so  constructed  tiiat 
the  Hiirffice  in  contact  with  the  pulley  in  of  leather  only  and  of  la 


rge 


INSULATION 


.*ITIie  -ohi^^atisfactory^^substitute  for  i^-" 

k: Kate   I osflAVireValso'f or  flexible  r-i 

>-     'eads,  etc.;.  AMPLE  STOCKS. 


'i^ 


H.  HARTJEN  &  CO.,  35  37.  NOBLE  STREET.  LONDOH.  E.C. 


(•(|ually  well  wet  or  dry.  A  considerable  advantage  reside.s  in  the 
fact  that  no  fastener  is  required,  as  a  belt  may  be  pulled  apart  at  any 
jink  ijy  unscrewing  one  screw,  and  in  the  same  manner  shortened.     4 

jThe  belting  is  made  from  the  best  selected  leather,  and  is  practically 
indestructible.  The  advantages  claimed  for  it  are  :  Xo  belt  fasteners 
required,  no  laees  required,  no  .splicing  neces.sary,  can  be  shortened 
in  half  a  minute,  perfect  grip,  great  strength,  absolute  flexibility, 
will  drive  when  .slack  and  consequently  the  bearings  keep  cool, 
smooth  running,  no  internal  or  bending  friction,  not  affected  bv  wet 
or  dust,  exceptionally  durable,  no  power  wasted,  silence. 

^The  Whittle  belt  run-s  equally  well  at  high  or  low  belt  sjjeeds.  The 
company's  works  are  equipped  throughout  with  the.se  belts,  some  of 
which  have  been  in  constant  use  for  several  years  and  show  no  signs 


"WHITTIK        KkI.TINu   DUIVIN.i    LlNK.Sn\rT 


KHOM  J<K»  H.P.   .Min..|; 


Kkmit- ANc.i.K  Dnivi.  nv  •■  Whitti.i:      Hki.tinc. 

of  wear.  They  supply  \"  rims  from  14  in.  to  48  in.  for  fitting  to 
••xisting  Hat  i»ullevs  to  make  them  suitai)le  for  thi^  Ix'lting.  at  a  cost 
of  a  few  sliillings  each.  Tiiey  can  also  sujijjly  ^'  pulleys  of  any  size. 
Cast  iron  ])ulleys  an-  the  most  suitable  for  V  lK>lts.  and  then-  is  no 
advantage  to  be  gained  i)y  using  steel  or  hardened  ones.  Owing  to 
the  K|K>eial  con.st ruction  of  a  Whittle  belt,  the  jKuver  rer|uired  to  ben<l 
one.  of  any  thickness,  is  nil.  This  pnnes  its  tlcxibility.  and  althougli 
it  works  perfectly  nuind  small  pulleys,  users  should  renuMnlM-r  that 
the  smaller  the  pulley  the  less  gripping  power  it  will  have. 

In  order  to  give  an  idea  of  the  extensive  range  of  drives  on  which 
this  l»eiting  is  l»eing  used  we  may  mention  :  Woodworking  machinery. 
•  lect  ric  hgiit ing  sy.stems.  lat  hes.|Mnver  presses,  fans.  pum]>s.  governors, 
drilling  machines,  milling  machinery,  airships,  organ  blowing, 
HIM»«Hl«)meterK.  planing  maclvines.  &e. 


"•va.      It  IS  ma,le  for  .i.«e  in  V  pullevs.  an.l  ow.ng  to  ,ts  H,Ml„litv 

gr-iw  (he  pnlley  ho  tightly  that  even  «hen  slack  it   »ill  .h|,||  .irn,* 

\\  nil  this  grip  then-  is  no  tendency  |o  jam  in  the  i.iiilov.  (or  the  Mt 

'';i«v.vs  n  ,,n,te  friH'ly.  and  nm^  imjulMv  well  at  high  or  Io« 

.1  ho  l.en,bng  or  internal  fricti<Mi  from  which  mom  l»olting  s., 

we  p„ther    enlm-ly  absent   in  (liis   iN^King.  an.l  les.s  ,*,wer  i.  thu. 


Prin  W  .„d  p„w„h^  ,^,  „^  p,.p,i„^„  j,^.  GEORGE  TIXKER.  ,Mhf  R: 

LONDON,  Fk.. 


F ERR A NT I  Ltd 

central  House,  Kingsway,   London,   W.C. 

SWITCHGEAR,    TB ANSFOBMEBS,  METERS. 
■LKTIBIC    HEATING    ft    COOKING    .\FFARATIJS. 


WHtmtT  IHtutfT  ««jr,' 


AV,  Dbcbmsbr  3i,  i9l&. 


ce?.  1    :  i'.l  3   SAii^B-.-ev  C  ■  ,;-   F^  «:p-  S-r^BBT,  in  the  City  of 
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t     The    Round   Table.     4> 

I  By  "KVA."  I 


May  tlie  New  Year  bring  prosperity  and  Jiealth  to  all  Round 
Table  readers  and  peace  with  liommr  to  the  cause  of  the  Allied 

Arnaies. 

*  *         *         * 

The  B.C.G.A.  issue  a  monthly  magazine  entitled  "A 
Thousand  and  One  Uses  for  Ga?.""  Rafcher  what  1  suspected, 
but  I  did  not  look  for  such  accurasy  in  ga3  statistics. 

*  *         *         * 

The  following  from  "  London  Opinion  "  is  very  happy  : 
"  Vermin-proof  underwear  warmed  by  electric  batteries  is 
the  latest  war  invention. — '  Electric  Keating  '  for  the  ^'enches." 

*  *         *         * 

My  comment  last  week  upon  the  dearth  of  diaries,  pocket 

books,  wallets,  ^c,  has  produced  quite  a  budget,  as  will  be 

seen  by  reference    to  page  97.      At  the  moment  of  writing, 

however,  several  extra-hardy  annuals  have  failed  to  put  in  an 

appearance. 

^         ^         ^         ^ 

The  adjoining  illustration,  taken  from  a  contemporary, 
might  depict  the  wreck  of  one  of  the  enemy  aircraft  somewhere 
on  these  islands.   In  fact  it  shows  the  remains  of  a  sub-station 


— all  that  was  left  of  it  after  a  cyclone    among  the    trans- 
mission line  infested  valleys  of  the  Western  Rockies. 

•V  "V  ^  '^ 

At  last  an  anachronism  has  been  removed  from  the  s!-.reet.s 
of  the  metropolis.  This  remark  may  sound  I'ather  over- 
powering, but  it  is  inspired  by  the  sight  of  the  new  Osram  lamp 
electric  battery  van  threading  its  silent  way  through  the  London 
traffic.  Petrol-driven  vehicles  and  metal  filament  lamps  are 
not  a  happ)'  combination. 

*         *         *         * 

In  the  latest  series  of  "  cigarette  pictures  '"  issued  by  W.  D. 
&  H.  0.  Wills  in  each  packet  of  '"  Gold  Flake,"  the  subject  of 
famous  inventions  is  dealt  with.  No.  46  is,  however,  a  de- 
parture from  the  paths  of  correctitude.  Th^  picture  shows  a 
"  steam  turbine  "  ;  the  description  roads  :  '"  Our  picture  shows 
one  of  the  immense  turbines  which  are  worked  by  the  power  of 
the  water  of  Niagara  Falls."  This  must,  of  course,  be  a  ivet 
steam  turbine. 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electriciax  (Second  Series),  -lanuary  4,  187W.] 

1878. — B(!fore  these  lines  reach  the  public  eye,  1878  will  be  num- 
bered with  the  years  that  are  gone,  and  we  .shall  ha.ve  pa.s.sed  the  thres- 
hold of  the  new  year.  It  is  a  good  old  custom  to  greet  our  f  riend.s  with 
kindly  words  of  cheer  and  sympathy  at  the  commencement  of  each 
new  year.  We  are  glad  that  the  cu.stom  exists,  as  it  enables  u.s  to 
thank  all  those  who  have  aided  our  youthful  .steps,  and  will  have 
aided  us  to  bask  in  the  sunshine  or  rest  in  the  shadows  of  a  new  year. 
We  heartily  trust  tliat  the  new  year  will  be  one  of  abundant  pros- 
perity and  happmess  to  all  who  read  the.se  lines.  We  hope,  with  the 
continued  aid  which  has  been  so  generously  tenrlered,  to  tread  the 
hidden  paths  of  the  future  in  safety,  culling  and  garnering  the  know- 
ledge that  nature  is  ever  ready  to  give,  and  to  assist  in  rearing  a 
scientific  structure  that  shall  set  forth  clerrly  those  great  salient  laws 
of  electrical  science,  without  a  thorough  grasp  of  which  the  .student 
but  goes  onward  to  stumble.  An  ever-increasing  support  has 
hitherto  attended  our  efforts,  and  we  hope,  with  renewed  care,  to 
eradicate  tho.se  weak  points  in  our  scheme  and  in  our  practice  which 
to  some  may  be  obvious,  and  to  make  The  Electrician  a  complete 
and  faithful  record  of  electrical  science  in  all  its  multitudinous 
branches. 

ELECTRO-HARMONIC  SOCIETY. 


3rd  Concert,  30th  Season,  1915-1916. 
HoLBORN  Restaurant,  London,  To-nic;ht. 

Unofficial  Programme. 


"  Hello''''  Clay  in  the  Chair. 


Peak  Load  "  Chorus  "  Every  Valley  shall  be  Exalted  "     Handel 
All  Central  Station  Engineers. 


I^R  Duet 


...  "Ohm,  Sweet  Ohm"      ... 

Dr.  R.  T.  Glazebrook. 
Prof.  SiLVANUs  P.  Thompson. 


Adapted 


Zeppell  interlude   "  We  won't  go  home  tiU  morning  "  Holt 

Anti  Air  Craft  Corps. 

TwiNOB-OLOGUE     "  Which  Switch  is  the  Switch  for 

Ipswich,  IVIiss  "     ...  From  Rosy  Rapture 

Mr.  Perren  "  Lektrik  "  IMaycock. 

Anti-Fbiction  Solo     "  Won't  you  come  to 

the  Ball  "'      ...        From  The  Dairymaids 
The  Hoffmann  Mfg.  Co. 

Hub-Ballad  "  After  the  Ball  is  over  "     Godfrey 

The  Timken  Roller  Bearing  Co. 

One-Phase  Third-Rail  Duet  "  I'll  make  you  want  ME  " 

INIr.  H.  M.  Hob  ART.  Long  d-  Pelham 

Mr.  PuiLip  Dawson. 
(Asjnichronous,  by  request.) 

Alkali-Cello         ..."  The  Golden  Dustman  "... 

"  Edison  "  Watson. 


Ironclad  Exidette  "  Have  an  Acid  Drop  "... 

Mr.  Frank  Crawter. 

"  Pointolite  "  Duet  "  The  Light  of  Other  Days  "    ... 
Messrs.  Gimingham  &  Mullard. 

Transformer  SoLO    "  The  Humming  Bird  " 

Mr.  A.  F.  Berry. 

Battery  Vehicle  Dirge  "  The  Place  wheix^  the  Old 

Horse  Died  " 
Mr.  R.  A.  Chattock. 

A.E.G.  Finale        ..."  There  was  a  Time  "     

Mr.  W.  H.  Williams. 


El  en 

Williams 

Balfe 

Eilenberg 

Melville 
Sullivan 


GoD  Save  the  King. 


Illllllllllllilllllllllllllllllllllllllillll 

No.      74. — "  Igranic  "       Direct-  ^ 

Current        Contactor      Switch,  ^ 

which    forms   the    basis    of    all  = 

the  well-known    "  Igranic  "  Self-  = 

Acting      Starters       for      D.C.  g 

Motors,      Float    Control.    Pres-  ^ 
sure  Control,  Remote   Contro 
Tappet  Control. 


IGRaHIG 


j     CONTACTOR    SWITCHES. 
I    IGRMIC  ELECTRIC  C^L^° 

147,     Queen     Victoria     Street,     London. 


M  No.    33. — "Igranic"  Allernat- 

g  ing  Current  Contactor  Switch. 

^  By     various     combinations     of 

^  these       switches,        "  Igranic 

=  Standard    Starters     control    all 

§  types  of  A.C.  Motors,  either  on 

=  the  current    limit    or    the    time 

=  limit  method   for   all    purposes. 


Illilll 
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SIEMENS 


ELECTRIC     MOTORS 


Part  of  small  Motor  Shop, 
Stafford  Works. 


SIEMENS   BROTHERS   DYNAMO  WORKS  LIMITED. 

HbadOfficiii  CAXTON  HOUSE,   WESTMINSTER,  S.W, 
Ttlvphonei  GtnitARD  86O1  Telegramii  "  SiBuiKALoa,  Vic,  Londom." 

5uppllei  Uept.  :    38  &  39,  UPPHR  THAMES  STREET.  EC. 
Ttl»phon«i  Citt5350.  Telegrams  i  "  Sibmotoi,  Cbmt.,  Lobdoh." 

HOME  BRANCH  ADDRESSES) 
BiKu.NOHAM — Central  Ho,  New  St     1     Mahchbstbk — 196,  Deanstate. 
Bkistol— 30,  Bridge  Street  '     Nbwcastlb— 64-68,  ColUntwood 

Cardiff— 89,  St  Mary  Street  Shbffibld— 22,  High  St      [Bldn. 

Glasoow— 66,  Waterloo  Street  Southamftom — 46,  High  Street. 

Bpartohos  In    Principal    Town*   Abroad. 


♦'WITTON"  MOTOR  STARTERS  AND  CONTROLLERS. 

I'lic  i|iic.sti(»ii  of  the  su|)|tly  Jit  »hort  notice  of  motor  .starters  and 
(•onln)ll('rH  is  .tl  |)n|'.scnf  a  most  nrgent  one.  and  tlie  a|)j»<'aranee  of  a 
eonipn'lieiiHivo    ((nalr>jrne    of     lliese    accessories    will    doul>t)ess    be 


■    Wiir.iN  ■■  I.iQi  ID  Stvi;tki!. 

wnleonied.  In  tliis  entnlofjne  of  "  Witton  "  Marten*,  eontntllrnt  and 
leijtiliiioiii  designated  "  V  .Section  Sii|.,>lenien(.  Novend»«>r.  lUI.^."  wc 
nu|«>  ilia  I  llu<  Ceiicr.'d  l-'lecllic  i\i    is  in  a  pio-iiion  to  >ii|i|<l\  fioni  •-i.i.  1 


all  kinds  of  "  Witton  "  open,  encIo.sed  and  semi-enclosed  startere  foi 
continuous-current  motors. 

For  three-phase  motors  "  Witton  "  plain  rotor  starters  can  Ije 
supplied  from  stock  to  customers'  requirements.  The.se  motor- 
starters  compri.se  adjustable  three-pha.se  resistances,  without  auto- 
matic   features,    mounted    .somewhat    similarly   to    tho.se    u.sed    in 

Witton'"  standard  continuous-current  starters.     The  resistances 


Size   IAR   Controli-er, 
SHOWING  Resistances. 


F.xcTORV  Type  St.xrtixg 

P.VXEL. 


are  adjusted  to  pass  approximately  full-load  current  on  the  first  con- 
tact, and  tlius  to  start  motors  against  full-load  tonjue.  "  (^  ""  con- 
tacts are  provided.  A  spring  return  and  "  on  "  catch  may  also  be 
provided  at  a  slightly  increased  price.  The  starter  arm  i.-Hlien  lield 
in  the  "  full  011  ""  ])ositioii  by  a  catch  against  the  tension  6f  a  sj)ring. 
On  depre.s.siiig  a  knob  the  starter  arm  flies  to  the  "  off  ''  pojttion.  thus 
avoiding  the  burning  of  contacts.  For  starting  three-ph;we  ""  sijuinv! 
cage  "'  motoi"s  against  loads  not  exceeding  half  full-load  tonjue, 
"  Witton  "  star-delta  dnuntype  starters  are  recommeiided.     The  six 


"  WlTT(    v  ■■  SkMI-EXCLOSKD  !ST.\RTKR  WITH  t'oVER  RkMoVKO. 

ends  of  the  stator  winding  are  brought  to  fixed  spring  contact-s  on  the 
starter.  A  movable  drum  of  insulating  material  carrying  massive 
brass  <'ontacts  makes  contact  in  turn  with  tlie  fixed  contacts,  so  th-it. 
at  startinj;.  the  stator  wiiulings  are  coiniectod  aeros^s  the  line  in  star 
and  when  running  in  delt.i.  Those  starters  an^  suifaltle  for  motors 
taking  a  line  current  up  to  ."VH  amjM'n's  at  .").'>0  volts  thiwphas<». 

Where  ,s(juirn>l-cage  mofiors  have  to  .start  .-igain-st  a  gtx'ater  torque 
than   half  full-load  tonine.  an  anto-transfonner  starter  should  1k> 


SLATE 


INIGO    JONES   &   CO., 

Tudor  Stale   Works, 
GROE»LON,  R.S.O.,  NORTH  WALES. 

Slates  Drilled  I  Shaped  to  Specification. 

Mill  .furlurpm      frifv   rto»rnpl  inn       f 

ILATE  WORK  Hf  ELECTRICAL  EWttlWEEWt. 


S'.itc  M.isons.  Turnrr' 


■  i  1  --anu  I.rrf 


I! 
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iployed.      "  Witton  "  auto-transformcr  starters  comprise  an  auto- 
Iransforincr  with  tappings  giving  a  voltage  of  40,  (50,  70  and  80  per 

'cent,  of  tiie  full-line  voltage,  together  vi'ith  a  change-over  switch,  the 
whole  being  enclosed  in  a  cast-iron  case,  and  operated  by  an  external 
handle.  The  transformer  can  be  oil-immersed  if  desired.  "  Witton  " 
liquid  starters  for  continuous  or  alternating-current  motors  are  also 
listed,  and  we  understand  arrangements  have  been  made  to  hold  a 
large  stock  of  Hnished  parts  to  facilitate  quick  delivery.  By  the  use 
of  these  starters,  motors  can  be  brought  up  to  speed  quite  smoothly. 
In  both  continuous  and  alternating-current  work  it  is  an  advantage 

[to  be  able  to  reduce  the  labour  of  erection' and  connecting  up  on  site. 
Especially  is  this  so  in  the  case  of  extensions  to  existing  motor  equip- 


"  Witton  "  Semi-enclosed  Starter. 

ment  or  new  motor  equipment  in  improvised  factories  and  work- 
shops. There  are  two  types,  known  as  the  dockyard  and  factory 
types,  of  "  Witton  "  motor-starting  panels  which  are  especially  suit- 
able. These  panels  consist  of  a  Salford  switch  and  fuse  (two-pole  for 
continuous  current  and  three-pole  for  alternating  current),  one 
ammeter,  totally  enclosed  in  the  dockyard,  and  open  in  the  factory 
type,  and  one  continuous-current  or  star-delta  starter,  totally 
enclosed  in  the  dockyard  and  semi-enclosed  in  the  factory  type.  The 
panel  is  bolted  in  position  on  site,  and  connected  to  the  motor  by 
three  leads  in  the  usual  way. 

For  the  control  of  small  cranes  and  in  other  situations  where  space 
is  limited,  "  Witton  "  size  lAR  controllers  are,  we  understand,  in 
demand.  They  are  of  substantial  construction,  to  comply  with  the 
arduous   conditions   of  service.     The   drum  is  of   cast  iron,   fixed 


"  Witton  "  MiST.\KE-PROor  Auto-transformer  Starter. 

rigidly  to  a  steel  shaft  with  hard-drawn  copper  contacts  screwed  on. 
The  cover  is  of  sheet  steel.  They  can  be  supplied  either  with  crank 
handles  or  rope  wheel.  The  resistances  are  moimted  inside  the  case. 
They  are  carried  on  insulating  tubes  threaded  on  vertical  steel 
conduits  which  are  insulated  from  the  case  by  porcelain  insulators, 
and  arranged  well  away  from  the^  arcing  parts.  Above  3  h.p. 
200/250  volts,  or  5  H.r.  420/500  volts,Hhe  resistance  is  separate  from 
the  controller  and  a  magnetic  blowout  being  desirable,  is  provided. 

In  addition  to  the  foregoing,  other  controllers  and  controller  resis- 
tances are  listed,  as  are  automatic  motor  starters,  irnclad  reversing 
switches,  shunt  regulators,  main  regulators,  multiple  switch  starters, 
single-phase  motor^^starters,  &c.,  &c.  ,    ifr  >      '  ^ 

These  starters  are  made  by  the  General  Electric' Co.  at  "  Witton  " 
Works,  Birmingham. 


SIMPLEX 

Shell  Inspection 
Lamp 

[Approved  by  the  Home  Office). 

As   supplied    to     many    National     Shell 
Factories . 


Robust  for  hard  factory  use.     Made  with 
and  without  Switch  in  handle. 

No.  E62I6.      Price  with  Switch. 


21/6. 


No.  E6215.      Price  without  Switch, 

14/.. 

Complete  with  three  yards  flexible. 

Simplex  Conduits  Ltd. 

Garrison  Lane,  Birmingham 


London— 

1 13-U7,Channg  Cross  Rd..W.C. 
Manchester— 

16,  Corporation  Street. 
Glasgow  — 

72a,  Waterloo  Street. 
Bristol — 

1 1 ,  Denmark  Street. 
Newcastle — 

61-65.  High  Bridge. 


1     Leeds — 

6,  White  Horse  Street 
Liverpool — 

96,  Whitechapel. 
Swansea — 

14,  Heathfield  Street 
Cardipf— 

4,  Wsst?ate  Street, 
Aberdbbn — 

1,  Crlmon  Placa. 
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The  best  types  of 


SUR6EARRESTERS 


are 


Moscicki  Condensers 

GILES'  VALVES 
WATER   JETS 


Sole  Mnkns 


ISENTHAL  &  CO 


(DEPARTMENT  4) 


Denzil  Works,  Willesden,   London,  N.W. 

Conlraclor.    lo    tl^    Admirnlly.     W  nr    Office.     India    Office. 
Colonial    Office.     I'ostmanter    (jrneral.    etc. 


ELECTRICAL  FITTINGS  AND  GLASSWARE. 


A  HupploiiHintary  catalogue,  which  »<  intended  for  use  in  conjunc- 
tion with  f licir  (.'cncnil  rafalopiic  of  artistic  electric  fittings  and  glass- 
wan-,  has  I, (CM  isMjcd  reccnlk  l.y  Messrs.  J.  A-   W.   H.  Sniitli.  Far- 


cluctric  lamps  of  moderate  candle-power.  There  is  also  a  line  of 
artistic  silk  shade  pendants  for  dining-room  use  which  should  prove 
popular  at  the  present  time.  A  section  of  the  catalogue  is  devoted 
to  electric  cooking  and  heating  apparatus,  and  deals  with  electric 
irons,  nickel-plated  hot  plates,  glue  pots,  kettles  and  toasters, 
shaving- water  heaters  and  hot -water  urns.     The  concluding  section 


Fig.  2. — An  Artistic  Semi-Indirect  Fittixc. 

of  the  list  is  devoted  to  opal  and  enamelled  iron  shades,  and  a  con- 
siderable variety  of  glass  shades  and  semi-indirect  lighting  i>owls. 
We  have  selected  a  few  illustrations  from  this  catalogue  ^^hi•h  arc 
typical  of  the  goods  listed.  P'ig.  1  is  a  pretty  design  of  wrought  iron 
l)ra(ket  and  lantern  which  makes  a  very  suitable  porch  light.  Tliis 
measures  6.\  in.  by  1  in.  at  the  back  of  the  bracket,  and  has  a  pro- 
jection of  8  in.      If  a  low  candle-]>ower  lamp  is  emploj'ed,  the  lantern 


Fio.  3. — Dksk  or  Piano  Lamp. 


Fid.  1.     A  Nkat  roRiii  I.miiT. 

ringdon-road,   Ixjiulon,    K.C.     The   list    tontaini*    " 

prices  of  a  number  of  new  designs  in  brackot.xt  h-  Aoc.  v      o  i        .                    j       .  i    i.        ...          r          .     i              ti,;. 

»mHnr«    n-ii,..»„M«  .^.   I     <          1         ••    1          .-  .             <iec-  Pig.  2  depicts  a  semi  indirect  lightmg  httmg  of  ornate  design.    Thii 

iroiicrs,  ncljustablc  i)endnnt«  aiul  miini-indirect  tittiiuTH  for  uhp  with  •    i •  .    i  •          j-    j  i              -.i     i    •                  •            i     -.i           i  i-j 

■•              '                                               imiiiitN  lur  uw  wiin  |g   isted  w\  oxidised  brass,  with  chain  susjiension  and  with  moulded 


'^""      as  it  stands  will  probably  com]ily  with  the  new  lighting  regulations. 


LEAD  MELTING  FURNACES 

llil    •  r.,rr,t. 
'<»•■  Cubic  and  Pipe  Pro«*>.*     Amimiilii  tr>r  C.rtdm     plr 

WITHOUT  OXIDATION,       AUTOMATIC  HEAT  CONTROL. 

FNORMOUS  SAVING    IN   RESIDl  E. 

MONQMETER  MANUFACTURING  CO  .  Ltd..  WhltthOttM  St.. Alton. Br-  ^gham 


Ferranti  Ltd 

Cantral  House,  Kingsway,  L«ndon,  W.C. 

BWITCHQEAR,   TB ANBFOBMEBS,  METKB8. 
ELBCTBIC     HEATIHQ    &    COOKING    APFABATUS. 

»rUf  for    n^nrfi^   ..  v  " 
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H.  WEIDMANN,  Ltd..  RAPPERSWIL,  Switze 

MAKERS  OF  PRESSPAN  AND  INSULATING  MATERIAL. 

PRE8SBOARD    (Presspan)    in    Sheets.   Rolls    and     Tapes,    Oiled     Presspan,   Black 
Presspan.  Presspan  Tubes  and  Stampings. 

AIVIIANITE     (Vulcanised     Asbestos)    Coll    Frames,   Spools    for   Apparatus,     Dynamos, 
Motors  and  Transformers.      Insulating  Blocks,  Tubes,  Plates,  Boxes.  &c. 

BAKEUITE  &  CORNITE  (high  tension  material)  Handles  of  Switcbgear  and  Heating 
Apparatus,  Controller  Insulation,  Moulded  Pieces,  Terminal  Covers  of  all  kinds. 

ASBESTOS-CEIVIENT  in  Plates,  Arc  Shields  for  Controllers,  &c. 


7,  1916. 
RLAND 


Mica   and   Substitutes,  Insulating  Pearls,  Transformer    Spools. 

Japanese    Felt   and    Paper   in   rolls   and   tapes. 

Oil-Varnished    Linen,   Diagonal  Tapes,  Oil-Varnished  Silk  &  Paper. 

Artificial   Leather  Discs  for  Friction  Drive. 

Insulators  for  Electric  Furnaces,  Tramways,  & 


"  radiac  "  glassware  bowl  16  in.  in  diameter.  This  is  a  moderate 
priced  fitting,  and  one  which  can  be  employed  with  the  new  bayonet 
cap  1  alf-watt  lamps.  Fig.  3  shows  an  adjustable  table  bracket 
which  can  be  employed  for  use  on  roll-top  desks,  pianos,  reading 
desks,  &c.  This  is  supplied  in  polished  brass  with  double-knuckle 
joint  and  metal  reflector.  The  base  is  6  in.  in  diameter,  the  pro- 
jection is  9  in.  and  tlie  reflector  is  7  in.  wide.  Fig.  4  depicts  an  elec- 
trical adaptation  of  our  old  friend  the  bed-warmer.  This  handy 
domestic  utensil  has  an  overall  length  of  36  in.,  and  is  fitted  with  an 
heating  element  which  has  an  energy  consumption  of  250  watts.  It 
is  supplied  complete  with  4  yds.  of  flexible  conductor.  The  bed- 
warmer  heats  up  quickly,  and  is,  of  course,  designed  for  warming  the 
sheets  only  ;  it  must  not  be  left  in  the  bed  with  the  current  turned  on. 
From  the  same  source  we  have  also  received  two  pamphlets  which 


Fig.  4. — Electric  Bed-waemee. 

deal  with  "  Glasmi  "  electric  radiators  of  the  luminous  type  and 
"  Glasmi  "  electric  fires  of  the  red  hot  bar  type.  There  is  a  con- 
siderable selection  of  the  former  oft'ered,  at  prices  ranging  from  the 
humble  guinea  for  a  simple  two-lamp  radiator  without  reflector, 
upwards.  The  hot-bar  fires  are  listed  in  sizes  from  2  kw.  to  4  kw. 
We  are  asked  to  inform  the  trade  that  copies  of  these  catalogues  may 
be  obtained  on  application  to  the  company. 


CALENDARS,  DIARIES,  NOVELTIES,  &c. 


Sun  Electrical  Co.— A  useful  desk  calendar  and  daily  reminder 
pad  is  being  sent  out  this  year  by  the  Sun  Electrical  Co.,  Charing 
Cross-road,  London,  W.C.  It  differs  from  many  of  its  predecessors 
of  a  similar  character  in  that  the  advertising  matter  is  most  unobtru- 
sive and  there  is  plenty  of  room  on  the  memo  slip,  which  lies  flat  on  the 
pad  and  is  at  the  back  of  the  next  day's  date.  When  turned  over 
this  slip  is  set  at  a  convenient  angle  for  reading  and  the  day  of  the 
week,  the  name  of  the  month  and  the  date  are  all  clearly  in  view. 
The  date  is  in  red,  and  can,  therefore,  be  easily  distinguished  from 
the  other  printing.  Immediately  below  the  date  are  three  panels, 
a  centre  one  in  heavv  figures  being  a  calendar  of  the  month  corres- 
ponding to  the  date  in  view,  and  on  the  left  a  calendar  of  the  pre- 
ceding month,  and  on  the  right  a  calendar  of  the  subsecpient  month. 
The  ])ad  is  supported  by  a  repousse  coppered  frame,  which  bears  at 
the  front  the  company's  well-known  .Sun  trade-mark  and  their  tradi- 
slogan.  ■■  Everything  Electrical."  Interleaved  at  various  points  are 
reminders  of  the  jjrincipal  electrical  lines  in  which  the  companv 
specialises.     A  very  welcome  gift. 

Pope's  Electric  Lamp  Co.— The  Pope  calendar  this  year  is  a 
monthly  tear-off  calendar  with  large  and  clearly  legi))le  figures  on 


each  of  the  tear-off  slips.  Surmounting  the  sheaf  of  tear-off  slips  is 
a  bold  design  illustrating  a  workman  holding  up  an  "  Elasta  "'  lamp. 
The  design  bears  the  legends  :  "  Pope  Elasta  wire  lamps  ;  .Strength  ; 
the  British  lamp  of  World  repute."  We  feel  sure  that  this  calendar 
will  be  widely  used. 

Victa  Electrical  Co. — For  many  years  past  this  company  has 
sent  out  a  monthly  tear-oft  talendar,  and  the  1910  edition  is  now  duly 
to  hand.  The  company  specialise  in  electricity  meters,  and  with  the 
calendar  they  .send  out  a  pamjjhlet  entitled  "  dieter  Repairs  during 
War  Time."  In  this  they  remind  us  that  they  specialise  in  repairing 
and  re-standardising  defective  meters.  They  call  the  attention  of 
central  station  engineers  whose  meter  staffs  have  been  dej)leted  to  the 
facilities  which  they  can  offer  at  their  works  at  Queen"s-road,  Batter- 
sea,  in  the  way  of  keeping  meters  up  to  standard.  They  state  that 
they  have  had  seven  years'  exeperience,  and  have  a  large  number  of 
satisfied  customers  on  their  lists.  They  also  state  thut  they  will 
repair  and  readjust  meters  and  return  them  co)ii])letel\  renovated. 

Bastian  Electric  Heating  Synd. — This  company  is  sending  out 
a  useful  pocket  novelty  in  the  shape  of  a  0  in.  celluloid  rule  carrying 
at  its  extreme  right-hand  a  rotating  calendar  which  holds  good  from 
now  till  1927.  We  may  regard  this  latter  as  something  of  a  vote  of 
confidence  in  the  Government.  It  is  a  species  of  optimism  which  at 
the  present  period  of  the  war  is  most  welcome.  We  may  also  i)re- 
suuie  that  the  company  is  in  for  a  long  spell  of  business,  and  is  not 
afraid  to  suggest  that  the  war  will  be  over  before  its  calendar  is  out  of 
date.  We  should  mention  that  the  rule  is  marked  oft'  in  meters  as 
Avell  as  in  inches,  doubtless  out  of  compliment  to  those  who  are 
engaged  in  the  present  controversj-  as  to  the  value  of  the  metric 
system. 

Key  Engineering  Co. — We  have  forgotten  how  many  years  since 
we  were  first  made  recipients  of  this  company's  vest  pocket  yearly 
calendar  printed  on  celluloid  about  the  size  of  a  visitmg  card.  It 
is  our  experience  that  these  useful  reminders,  both  of  the  date  and  of 
Key  fibre  conduit,  wear  well  throughout  the  year,  in  spite  of  the  rough 
usage  which  they  get  cheek  by  jowl  with  fountain  pens,  pencils, 
watch  keys  and  other  pocket  lumber. 

B.T.-H.,  Rugby. — In  spite  of  the  war  and  the  fact  that  the  making 
of  munitions  is  now  an  accepted  function  of  all  engineermg  estab- 
lishments, whether  large  or  small,  the  B.T.-H.  wall  calendar  has 
turned  up  as  usual.  It  preserves  the  traditions  of  its  predecessors 
for  the  boldness  of  its  lettering  (the  sine  qua  non  of  every  good 
calendar),  and  the  artistic  arrangement  and  selection  of  its  illustra- 
tions. These  latter  typify  the  extremely  wide  range  of  B.T.-H. 
products,  and  each  of  the  12  slips  carries  its  message  on  behalf  of 
rotary  converters,  motors,  turbo -generators,  control  panels,  ironclad 
switchgear,  industrial  motor  equii)nient,  Mazda  lamps,  &c.  As  in 
previou  •  years,  each  tear-otf  slip  bears  the  dates  of  three  months,  the 
current  month  in  a  large  central  panel  with  bold  figures,  and  the 
preceding  and  succeeding  months  in  smaller  panels  but  equally 
legible  figures. 

Electric  Construction  Co. — Once  again  we  have  to  acknow- 
ledge with  thanks  receipt  of  the  E.C.C.  leather  vest  pocket  card  case, 


LEWIS'S    SCIENTIFIC    CIRCULATING    LIBRARY- 

ELECTRICAL,  MECHANICAL  &  GENERAL  ENGINEERING  TEXT  BOOKS  &  TECHNICAL  WORKS. 

new  Works  and  new  editions  can  be  bad  from  tbe  Clbrarp  Immcdiatelp  on  publication.  Teiephoue:  museum  1072. 

SUBSCRIPTION,  Town  or  Country,  from  ONE  GUINEA.    READING  ROOM  open  Daily  to  SUBSCRIBERS. 

136,  GOWER   STREET,  and  24,  GOWER  PLACE, 
LONDON,   W.C. 
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Canadian  and  Indian 

MICA 

CUT,  SLAB   &   SPLITTINGS. 

MINIMUM  STOCK   200.000  lb.. 


sizes  of  belts,  &c.  There  is  also  a  table  of  the  horse-powers  and 
ajjproxiniate  speeds  of  direct-current  motors  for  horse-jx)wers 
ranging  from  }  to  65,  for  voltages  of  100.  200,  230,  460  and  500. 


Peerless    Leatheroid    Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite  Fibre,  Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AWARDED  THE  CONTRACT  FOR 
THE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 
ADMIRALTY    0\ER    1910.    1912.    1913.    1914   and    1913. 


ATTWATER  &  SONS, 


1  clcicrami  : 
Allwalcra,  f'retton. 

I  clcphonc  No. 
1045(2  line). 


HopWOOdSt.   Mills,       Established  1868 

Codes  : 
5lh  Edition    ABC 
&   N\  cilcrn   Union. 


PRESTON. 


nileiidar  and  stamp  ca.so.  Thi.-<  will  take  tlie  place  of  .i  hard-worked 
|in  il<'cc.H.>4()r.  whit'li  is.  however,  in  siiMiei"ntly  good  condition  to  |iiiss 
along  for  further  service. 

TiiKHMlT.  Li.MiTKi).— Tliis  company  is  also  sending  out  its  hardy 
annual  in  the  sha|K»  of  a  neat  jKicket-lxjok.  with  a  genen)us  supply  of 
iilank  jiages  for  notes  and  .i  jirefatory  section  in  whic  h  tlie  Thermit 
system  of  welding  is  described.  :iiid  it.s  iHimerons  applic.itions.  par- 
ticularly in  electrical  work,  illustrated.  Doubtless  every  tnunway 
manager  will  have  a  copy  of  tliis  and  will  frcfpiently  refer  to  its 
technical  pag<-s. 

I'.MtK  HoVAi,  Knci.vkering  Works. — A  particularly  handsome 
leather  bounil  diary  and  notebook  is  to  hand  fn>m  th.is  <(iMi]ianv. 
whose  works  we  described  in  our  issue  of  the  Idth  ult.  The  diarv 
jmgeH  are  interleaved  with  illustrations  of  the  ]mMhicts  of  the  eom- 
]>any  in  the  shajM-  of  s|M'cial  swilchgear.  <iriMiit-bn'aki'rs.  fuses,  (in- 
extinguishers,  instruments,  switch  pillars.  tVc  The  jMukctbook  is 
eom|ilctc  with  l)utton  clasp  and  a  generous  length  of  jM-ncil. 

'  !«.\N(ilin\-|)AViKs  .MoTou  Co.  Kle<trical  contrnctors.  particularlv 
thos«'  in  districts  in  which  an  alternating-current  supply  is  given,  will 
welcome  tlie  neat  notebook  which  thiscom|iany  is  M-mlmg  ou«.  The 
notes  |)ages  are  preceded  by  a  nundn-r  of  ns4>fnl  tables  gi\ing  the 
hor.se  |K)wers  and  synchiDiioiis  s|K'<'<Ih  of  «ine,  two  and  three  phase 
l<angdoii-l)avies  motor?*  ;  watts  and  kilowatts,  with  the  eipii\alents 
in    Knglish    horse  |>ower.     Kn-mh   horse  |»ower  jind  Kiliit;ramnietrcs  ; 

rc\  dint  ion>   nf    inotor   nml    <  wiinli'i -.b:ifl    s|M'i'i!.,   jiinl    -.1    ,  .    (if    pulleys  • 


LUNDBERG'S  NEW  LIST  No.  1. 


The  new  list  Xo.  1  just  i.ssued  by  Messrs.  A.  P.  Lundberg  &  Sons, 
I.iverpool-road,  London,  X.,  Ls  a  well-printed  quarto  (8  in.  by  11  in.) 
volume  of  nearly  90  pages,  bound  with  flexible  blue  eloth  cover. 

Tlie  list,  large  as  it  is,  we  understand  deals  only  with  four  of  the 
lirni  s  many  types  of  tumbler  and  other  small  switches — viz.,  single- 
way,  twinob,  double-pole  and  triple-pole. 

This  naturally  omits  many  other  types,  as  well  as  numerous  wall- 
])lug  and  .sockets,  ceiling-roses,  and  other  accessories,  which  will,  we 
unclerstand,  be  dealt  with  in  future  new  lists,  pending  the  issue  of 
w  liich  the  old  paper  lists  are  still  available. 

The  fact  that  80  odd  pages  are  now  required  for  an  adequate  de- 
cription  and  listing  of  only  four  out  of  the  score  or  more  of  types  of 
.--mail  switch  made  at  the  Pioneer  Electrical  Works,  shows  conclu- 
.-ivdy  how  this  branch  of  electrical  accessory  work  has  expanded,  and 
it  is  interesting  here  to  recall  the  words  of  the  poet : — 

Said  the  turbo  to  the  .switch. 

"  Voure  a  little  chap  it's  true, 
And  on  luy  most  extensive  back, 

I  could  take  a  lot  of  you.'' 

Said  the  switch  imto  the  turbo, 

'■  If  numbers  count  at  all. 
My  fellows  congregated 

Would  make  you  look  quite  small." 

The  list  contains  over  200  illustrations,  all  of  which  are  excellent 
woodcuts.  The  bulk  of  the  list  deals  with  30  or  more  different  kinds 
and  forms  of  single-way  switch  and  modifications  thereof.  These  .'JO 
kinds  are  divided  into  five  groups  :  Tumbler,  turn,  push-and-jiull. 
jKMidant  and  miscellaneous.  As  regards  modifications,  it  may  l»e 
mentioned  that  the  well-known  "  Pivot  "  switch  can  be  supjjiied  with 
one  or  more  of  about  10  different  modifications  in  its  standard  con- 
struction. These  modifications  do  not  include  the  numerous  varie- 
ties and  finishes  of  covers,  which  are  illustrated  and  tabulated  in  a 
sejiarate  .section  at  the'end  of  the  list. 

It  is  impo.s.sible  here  to  enumerate  all  the  different  kinds  of  single- 
way  switch,  but  we  may  remark  u|Min  the  "  Pivot  "  switches  with 
Admiralty-pattern  terminals,  the  "  Klymax  "  and  "  Mortise  ""  Hush- 
jianel  forms,  the  "  Quadbreak  "  (quadrujile-break)  switch,  and  the 
"  Xeptune "  push-and-pull  quick-make-and-break  switch.  The 
now  well-known  "  Twinob  "'  tumbler  switch  (a  combination  of  two 
on  one  base)  absorbs  a  dozen  pages  for  its  adequate  treatment,  and  a 
large  number  of  connection  diagrams  show  its  varied  uses  in  lighting. 
heating  and  small-motor  control  work.  This  switch  can  l)e  as  much 
modiiicd  as  the  "  Pivot  "  switch,  and  one  of  the  mo.st  reicnt  of  the.se 
converts  the  apparatus  into  a  kind  of  miniature  switchboard  for  an 
automobile.  The  new  staiulard  forms  of  this  switch  have  knife- 
bladt  and  sjiring-clip  contacts. 

The  double-|)ole  switches  are  either  of  the  single  or  coupled-tumbler 
j)afterns.  and  the  trijilc-jKiIe  switches  are  of  the  latter  form.  It  is 
worthy  of  note  that  dimensions  ari'  given  both  in  inches  and  niilli- 
metrt>8  ;  and  the  full  range  of  catalogue  numbers  with  or  without 
modification  and  "  finish  '  letters  suffixed  tlier»>to  will  enable  pnu  • 
tically  any  and  every  requirement  to  be  expi-e.ssed  in  half  a  line  on  an 
«)nlcr  form. 

Xo  one  should  cxjicrience  any  difliiulty  in  finding  his  way  about 
the  list,  but  should  any  trouble  arise  then-  ar«>  excellent  indices  to  act 
as  guide.  Apparently  the  elTective  gnniping  and  arrangement  of  the 
mass  of  descrijitive,  illustrative  and  tabular  matter  is  the  work  of  an 
ex|Hrt.  We  an-  iiih>rmed  that  all  Me.s.srs.  Lundbcrg's  n'gular  cus- 
tomers will  in  due  course  receive  a  copy  of  the  list  :  and  others 
desii-ous  of  one  should  enclose  a  business  can!  with  their  application. 


f)  I  «  JAS.  JAQUET,  Ltd.,  Basle,  # 

S^/ITZERUAND. 

Combined  Revolution 


Counters,   with   Chronograph. 


Very    Accurate   Timekeepers. 
CHRONOGRARH     AND      STOR     ^fATCHES 

Lists  on    .Xpplication. 


■•-••  siui  r.uiishej  for  the  Proprietor*  by  GEORGE  TUCKER,  at  t 


:es,  1,  2  and  3.  Salisbury  Court.  Fukbt  Strbbt.  in  the  City  of 
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^     The    Round   Table.     4- 

t  By    "KVA."  I 


The  latest  in  electrical  weddings  :  The  Husband-Quead  Fire. 
This  seems  to  possess  all  the  elements  of  a  happy  union. 

*         *         *         * 

"  The  Times  "  Engineering  Supplement  reports  that  Mi-.  H. 
M.  Hobart  delivered  the  James  Forrest  Lecture  before  the 
Institution  of  Electrical  Engineers.  This  is  rather  an  unkind 
way  of  returning  the  hospitality  which  the  Institution  of  Civil 
Engineers  extended  to  the  Institution  for  so  many  years. 

Apropos  of  the  above,  Mr.  Hobart  does  not  hesitate  to 
express  himself  forcibly  on  his  pet  subject  of  railway  electrifica- 
tion-   He  says  : — 

"  Within  10  years  d.c.  systems  will  employ  line  pressures  of 
2,000-  3,000  volts,  and  these  systems  wUl,  in  all  ijrobability,  have  come 
into  extended  use.j^The  single-phase  delusion  will  meanwhile  have 
been  exposed."  ^gti^i^     I 

I  shall  expect  to  hear  of  a  duel  a  outrance  between  Mr. 
Hobart  and  Mr.  Philip  Dawson  before  many  more  phases  of  the 

moon. 

^         ^         ^         ^ 

The  "  Sanitary  Record  "  asks  the  momentous  question  : — 
"  Why  have  a  kitchen  range  at  all  ;   and  we  amplify  the  pertinent 
inquiry  by  asking  why  have  a  kitchen  at  all  ?    Gas,  and  to  a  much 
lesser  degree  electricity,  now  answers  every  requirement,  and  many  new 
estates  are  providing  no  range." 

When  I  read  the  italicised  remarks  I  concluded  that  it  was 
an  impertinent  inquiry. 

^  ^  ^  ij: 

During  a  recent  meeting  of  the  Gateshead  Town  Council 
the  hardness  of  the  local  water  was  discussed,  and  one  of  the 
aldermen  said  "  that  using  the  water  for  washing  oneself  was 
like  using  emery  paper.""  A  more  sensible  suggestion  was  that 
of  a  Mr.  Wood,  who  said  '"  the  best  way  to  purify  the  water  is 
to  put  whisky  in  it."  However,  it  was  finally  agreed  "  to 
call  the  water  company's  attention  to  the  matter  "  ;  in  the 
water,  I  presume.  . 

^  V  H*  •}• 

According  to  the  "  Torquay  Directory,"'  which  reported  a 
recent  gas  explosion  in  the  district — 

"  Miss  Gillett,  who  had  long  been  in  the  service  of  Mr.  Pershouse  as 

a  nurse,  detected  a  small  of  gas A  match  was  struck 

and  at  once  there  was  a  violent  explosion  ;  the  window  was  blown 
out,  the  door  was  smashed  to  matchwood,  windows  in  the  scullery 
and  passage  were  also  blown  out,  and  other  damage  was  caused.'" 

I  should  think  this  was  not  quite  such  a  siiiall  of  gas  as  the 
lady  at  first  evidently  imagined  it  to  be. 

The  Electro -Harmonic  concert  on  Friday  last  was  fairly  well 
attended,  and  the  programme  was  well  up  to  previous  high 
standards.  Prof.  Anders  successfully  mystified  the  audience 
with  his  experiments  in  telepathy;  he  must  have  bought  a 
batch  of  Marconi  shares  recently.  A  correspondent,  writing 
me  about  the  unofficial  programme,  remarks  that  I  should  not 
have  nicknamed  the  chairman  "  Hello  ""  Clay,  but  have  called 
him  Common  Battery  Clay,  because  his  initials  are  C.  B. 
Quite  an  oversight  on  my  part ;  that  section  of  my  brain  nuist 
have  been  "  busy  "  when  I  was  trying  to  get  through. 


PLATINUM  for  WAR  MATERIAL 

supplied       by        permission        of        the 

MINISTRY  of   MUNITIONS. 

J.   BLUNDELL   &   SONS, 

GOLD,  SILVER  i  PLATINUM  REFINERS.  199,  WARDOUR  STREET,  W. 


'Golsllplat,  Ox.,  London." 


4746  Gerrard. 


A  salesman  of  hot-bar  glowing  wire    element  fires  called 

upon  a  prospective  customer  recently,  and  was  rather  wannly 

received.     "  New  electric  fire,  eh  ?     Humph,  well  don't  bring 

any  of  those  things  with  long  bottles,  not  unle.s.s  you  fill  'em 

with  whisky  ;  there  would  be  .some  heat  in  'em  then  I  " 

*  •      *         *         * 

A  maker  of  electrical  acces.sories  has  christened  the  moulded 
insulating  material  which  he  uses  "  Oldammit.'  I  presume 
that  the  user  has  the  f)ption  of  placing  the  emphasis  on  the 
first  or  second  syllable,  according  to  the  .state  of  the  weather, 
the  progress  of  the  war  and  his  own  condition  of  health  at  the 
particular  moment. 

:^  ^  :J:  ^ 

The  Osram  lamp  battery  vehicle,  to  which  I  referred  last 
week,  is  illustrated  herewith      I  hope  it  will  soon  be  one  of  a 


0- 


big^electric  fleet  of  lamp-delivery  vehicles — both  in  London 
and  the  provinces. 

Hi  :;;  iH  * 

I  hear  a  good  story  of  a  famous  London  Emporium  pro- 
prietor who  conceived  the  brilliant  notion  of  devoting  one  of  his 
departments  into  an  "  electric  store."  With  the  assistance  of]a 
prominent  electrical  supply  house  he  filled  it  with  fires,  irons 
and  manv  other  domestic  electrical  appliances.  It  was  then 
pointed  out  that  the  apparatus  mu-st  be  shown  on  circuit  to 
induce  the  public  to  buy.  But  to  do  this  quite  a  subst^vntial 
feeder  into  the  new  electrical  depait.ment  was  required,  and  the 
thought  of  this  and  the  meter  at  the  far  end  ticking  ot¥  the 
units,  even  at  "  Point  F'>'e.""  was  too  much  for  the  Xapoleon 
of  the  Emporium.  Naturally  the  public  would  not  look  at 
■■  dead  ""  electrical  stuff  ! 

:j:  Jj;  ♦  ^ 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  January  11,  1879.] 

The  Electric  Light. — Mi-.  Louis  Schwendler,  superintendent 
electrician  of  the  Government  of  Lidia,  wlio  has  been  on  sjiecial  duty 
in  England,  has  addressed  a  communication,  under  date  Xove;nber  1, 
to  the  board  of  directors  of  the  East  Indian  Railway  Co.,  informing 
them  that  the  results  obtained  from  experiments  leave  a  considerable 
balance  of  evidence  in  favour  of  the  introduction  of  the  electric  light 
in  Indian  railway  stations.  He,  therefore,  recommends  a  practical 
trial  of  the  eiectric  light,  either  at  Allahabad  or  at  Howrah  stations. 
Dynamo-electric  machine  A  (supplied  by  Messi-s.  Siemens  Bros.  : 
construction.  Siemens;  s_ystem,  Hefner  von  Alteneck).  was  found  the 
most  efficient  of  the  four  under  trial.  He  recommends  its  adoption, 
with  sucli  alterations  as  his  own  experiments  have  suggested.  Of 
the  lamps  tried  the  Serrin  lamp  was  found  the  most  practical,  and  he 
recommends  its  adoption,  with  certain  alterations. 


Time  savers  in  any  elec- 
trical work  requiring 
quick  temporary  con- 
nections. 

Best      for      every      test — 
in  the  factory,  or  repair 
shop;    in  the  laboratory , 
or  in  the  field. 
THE   L.P..S.    ELECTRICAL   CO 


18.    Ad.-m    Street.   Strand,    London,    W.C. 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


For    Direct   Currant. 


Por    Three-phas*   Current. 


♦^O' 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHFRS  DYNAMO  WORKS  LIMITED. 

HbadOfficbi  CAXTON  HOUSE,    WESTMINSTER.  S.W. 

T«l«phonei  Cb«»a«d  860.  TeleKramii  "  Sibmbralos.  Vic,  Lokdob." 

5uppllei  Dept.  :    .j8  A  39.  UPRHR  THAMES  STREET,  E.C. 

T»J»pboni  1  CiTT  5350  T»\mpkms  :  "  SiBMOTOt,  Cbmt.,  Lokdom." 

HOME  BRANCH  ADDRESSESi 

BiKMiKOHAM— Ontral  Ho  ,  Niw  St  Mahchbsthr— 196,  D«an«c»t». 


Bihttol— 30,  Bridge  Strset 
Cardiff— 89,  St  Mary  S»T8rt. 
Clasoow — 66,  Waterloo  Str»<?t 


Nbwcastlb — 64-68,  Colllmwood 
Shbffibld— 22,  High  St      (Bldp. 

SOUTHAMFTON — 46.  High  StTMt. 


Branoho*  In    Principal    Town*    Abroad. 


TUPBDJF-DRIVEN  CENTRIFUGAL  PUMPS. 


Tin-  |»l:ml   illiistr,it<-(l  hcrcwilli  coiiKi.sts  of  :i  ^iiiyU-  wIhm-I  i  ii|nil>c 
turliinc  driviiin  <lircctly  a  hij^lisppod  (•cntrifiiL'iil   puinp  of  s|)ei;ial 
ron«truotion.     The  turbino  (li«c  iind  (ho  immp  iiii)K*llcr  aro  overhung 
ut  o]»|Misi»<-   etuis   of  11   i!(»iniii<iii    sliiift    wliicli    is 
HU|i|Hirl<M|  ill    two  siilistiiiitiivl    licHriiijfs.      'I'heHo 
two  lM')irinj{H  nn-  eurrieH  in  a  euHt-iron  jxtlewtal 
to    whirl)    urc    lK)ltci|    the    (iirliinc    ui.d    |iiii)i|i 
caHingh,  tliii.H  fonniii^  a  coiniiuct    ind  ri^id  iinil. 
F''i(?.  I  hIiowh  thejjeneral  apiii'arHnce.of  the  plant 
The  central  pf-dcstal  '\s  nioiinli-d  din-ctlv  on  the 
fonii(|at ion    MocU   or   ifirdcrs.   aiui   .'^n«)ainM   the 
w(>i({ht  of  tin-  piuiip  luiit. 

\\'«>  iMidcr.stand  tli.-it  at  |iii>ii;i  ilic  lollnwmi; 
Ni<U'H  of  pnM)|)H  an-  Hlork«-d  ;  No.  ll>.  ha.  in^;  a 
nnnnai  oiitpnt  of  l.tKKt  ijallonH  |M-r  niintite:  No. 
21,  hikvi'ic  it  normal  out|int  of  2,<1<MI  (;allonH  |H>r 
nitiiiitc.  'Ilie-w  out  puts  Hr«»  ohtained  in  eaeh 
cawwilh  a  total  nuuionietric  head  of  .'»<»  ft.,  and 
when  ruruiin(t  at  a  .mjkmnI  of  2.<MKl  n-vn.  per  niin. 
They  may  he  varie<l  hy  alteration  of  thesiK-^xl  or 
total  heail.  The  eomplctr  nrt  w«<inh(  of  No.  H> 
plant  iH  'Jl,'  (<wt..anel  of  No.  21  plant.  2.'"»J  out. 

The  impnUe  whtvl  of  the  t\irliine  ron^ists  ,,f  h 
Bingle  «li!<(' '  arrvinjr  two  mwH  of  l>la<iinn.  Thix 
dine  is  mad)'  of  hijih  tensile  forpr<|  .HtcH'l.  aeeu- 
ralely  niaehine<1  all  over,  and  it  in  fitted  to  the 
shaft  hy  IwinK  driven  on  to  a  tujienvl  m'ul.  and 
is  .also  keyi'd  and  luirl  Hi>rurely  in  |Misition  l>y  a 
nut.  Theaawinp  whieh  enelo»«e.M  the>vh<>el  is  of 
r»t.(.  iron  litte*1  with  a  \iirfp-  cover  at  the  rn<I  anci 
one  i)n  top.  liy  rcn)i>vinjr  th«>  end  cover  the 
impiils."  wiicel  can  l)e  inojK'etetl  or  enmpletcly 
withdr.wn.  To  thotopower  isattachtMl  a  plate 
Civrryinu  the  (ixe«l  row  of  hL-wling.  so  that  this 
Mn<linir  can  aKstj  Ix*  witlxlrawn  for  inspec- 
tion hy  mcroly  reniovinn  the  cover.  .\  relief 
valTc  wid  ft..  exh.-vu8;  valx-r  are  arranjretl  on  the 


top  of  the  casing.  The  jx)sitions  of  these  valves  may  Ije  inter- 
changed, and  the  exhaust  valve  can,  if  desired,  be  placed'cn  the  end 
Cover  in  two  iK)sitions-on  the  iiorizoirtalT?BrrtTe-ltne.*J'**^'      ~^    X 

IJefore  ijupinging  on  the  first  row  of  running  blades,  the  steam  is 
t  xpanded  through  a  number  of  nozzles  in  a  cast-iron  nozzle  plate 
uhich  is  })olted  to  the  upi>er  portion  of  the  turbine  casing.  A  steam 
.strainer,  having  an  area  nearly  three  times  that  of  the  steam  inlet 
pi|)e,  Is  fitted  between  the  inlet  pij)e  and  the  stop  valve.  A  special 
bronze  valve  of  the  screw-down  tyjje,  with  renewable  seats,  is  fitted. 
ThLs  valve  is  also  oi>erated  by  the  emergency  trip  gear  when  the  speed 
of  the  turbine  rises  beyond  a  ^jredetermined  figure. 

The  blades  are  cut  from  drawn  strip  of  a  sjjecial  non-erosive 
material,  and  the  roots  of  the  running  blades  are  milled  to  fit  into  the 
grooves  machined  in  the  rim  of  the  disc.  They  are  supjiorted  by 
j)acking  pieces,  and  a  tang  is  left  at  the  tojj  of  each  blade  which  fits 
into  a  eorresj)onding  hole  in  the  shrouding  and  is  riveted  over.  Fig. 
2  shows  a  view  of  part  of  disc  with  blading.  '  Between  the  tw  > 
rows  of  blading  on  the  disc  there  is  a  row  of  fixed  guide  blades 
which  are  fitted  into  a  cast-iron  diaphragm  attached  to  the  top 
cover.  The  shaft  is  of  forged  steel,  machined  all  over,  having 
tapered  seats  at  each  end,  one  for  the  turbine  disc  and  one  for  the 
pum]>  impeller.  It  is  carried  in  two  bearings  of  ample  design,  a 
space  between  the  two  being  left  for  the  fitting  of  the  emergency 
trip  gear.  The  bearings  are  contained  in  a  rectangular  cast-iron 
pedestal,  the  interior  of  which  is  easily  accessible  by  means  of  a  hinged 
<-over  held  down  by  one  .swing  bolt  and  fly  nut.  As  mentioned 
aixjve,  this  pedestal  also  carries  the  turbine  and  pump'casings  which 
are  attached  to  it  by  means  of  flanged  facings.  ;  ^ 

The  ])ump  casing  is  of  gunmetal,  made  in  two  halves,  having  a 
joint  in  the  vertical  plane.  One  half  is  flanged  for  bolting  directly 
on  to  the  pedestal.  The  suction  branch  is  on  the  other  half,  and  is 
arranged  on  the  puni]i  centre  line.  When  bolted  together  the  two 
halves  form  a  volute  water  chamber  of  the  usual  type.  The  ini])eller 
is  of  gunmetal,  and  is  si)ecialh-  designed  to  suit  the  high  sjieed  at 
v.hich  the  turbine  runs.  It  is  of  the  enclosed  single  entry  t\-pe, 
iiiachincd  all  over  outside  and  carefully  smoothed  by  hand  iji  the 
water  i)assages  so  as  to  reduce  friction  lo.sses  to  a  minimum.  Equalis- 
inir  holes  are  drilled  to  eliminate  as  far  as  |x)ssible  any  lateral  thnist. 
but  any  small  out-of-lKilance  which  may  exist  is  taken  by  a  thru.st 
(•.)llar.  The  uupeller  is  cast  with  a  long  boss  which  is  bored  and 
keywayed  to  suit  the  tajjered  end  of  the  shaft,  and  is  held  rigidly 
in  ])osition  by  a  nut  which  is  itself  securely  lixed  by  sto]i  ])ins.  The 
boss  has  a  renewable  gunmetal  sleeve  litted  on  that  ]>ortion  which 
runs  in  the  gland  and  which  is  in  direct    ontact  with  the  packing. 

The  ])osition  of  the  steam  inlet  flange  may  be  varied  by  moving 
the  stop  valve  body  through  an  angle  of  00  deg.  each  side  of  the 
vertical  centre  line.  In  addition  to  this  the  flaiige  to  which  the 
strainer  is  cou])led  has  eight  holes  equally  pitched,  so  that  there  are  a 
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THE    ELECTRICAL    CONTRACTOR'S    DREAM. 


/> 


HHVC    JUST  SOLD         '00    l^(OTOf>^ 
>A/     VOLfP        CITY  AND   ALTHOuCt-f 

you   OiO   t^or   r^fAf^c    '' « '",,,1^^?^  S ■*  ^  C 


.  L  TIE    OdOIP 


The  Electrical   Manufacturer  calls  on         The  Electrical  Jobber  fiaally  decides  to      The  Central  Station  Interests  grant  the        No  more  competition  from  the  fellow 
the  Electrical  Contractor.  be  a  jobber  only.  Retailer's  request.  with  no  office. 


The  Architect  has  decided  the  EUctri-  The  General  Contractor  decides  to  let       And  even  a  Competitor  who  lost  the 

cal  Contractor  is  perfect.  the  Electrical  Contractor  make  a  profit.       job  says  kind  words  about  him. 


Alas^    His  happiness  is  of  brief  dura* 
tion.     Six  o'clock  and  time  to  get  up. 


The  above,  reproduced  from  tlie  official  organ  of  the  American  Electrical  Contractors'  Association,  is  an  apt  commentary 
upon  the  situation  as  it  exists  among  Electrical  Contractors  in  this  country. 


variety  of  po.sition.s  for  the  (steiMU  inlet  to  the  strainer  for  eftcli  of  the 
three  po.sitionK  of  the  stop  valve,  t^ix  different  positions  can  be 
arranged  for  the  steam  inlet.  There  are  two  facings  on  the  top  of  the 
turbine  casing,  one  for  the   exhaust   valve,  and  one  for  the  relief 


View   of   Rotor   Bladixcj. 

valve.  The  position  of  tliese  valves  can  he  inteich.uiged  if  moi-e 
convenient  for  the  local  conditions.  Furtlier,  on  the  entt  cover,  two 
similar  facings  are  arranged,  one  on  each  side  of  the  horizontal  centre 
line,  either  of  which  may  be  utilised  for  the  exhaust  valve  if  necessarv, 


Ferranti  Ltd 

Cftntral  House,  Kingsway,  L«ndon,  W.C. 

BWITCHOEAB.  TBAN8F0BMEBS,  METEB8. 
ELECTRIC    HEATINq   ft    COOKING    APPABATUS. 


but  it  is  preferable  to  use  tlie  facings  on  top  of  the  casing  to  avoid  the 
necessity  of  breaking  joints  and  removing  pipes  wlien  it  is  desirr-d 
to  remove  the  cover.  The  pump  discharge  may  be  arranged  in  eight 
different  positions,  but  i's  the  suction  branch  is  placed  centrally  its 
position  cannot  be  altered. 

These  plants  are  made  by  Willans  &  Robinson,  Rugby,  from  whom 
prices  and  a  co[)y  of  the  pamphlet  from  which  the  above  particulars 
c  re  taken  can  be  obtained. 


THE  ''OSRAM"  ELECTRIC  VEfflCLE. 

An  electric  battery  vehicle  has  been  added^to  the  motors  used  by 
the  (J.F.C.  for  the  delivery  of  Osram  lampr.  The  van  is  handsomely 
finished  in  dark  blue  and  presents  a  niost  imposing  aj)[)earance.  The 
gro.ss  weight  is  2  ton  12  cwt..  of  wiiioli  tlie  Edison  accumulator,  whidi 
furnishes  tl\e  profjulsive  energy,  accounts  for  10  cwt.  Tlie  whcelbase 
is  10  ft.  8  in.,  and  a  load  of  2  tons  can  be  carried,  tlie  acconnnodation 
being  sufficient  for  between  11,000  and  r2.0tK)  standard  Osram 
lamps.  The  average  speetl  on  the  flat  is  10  miles  per  hour,  and 
between  40  and  45  miles  can  be  covered  on  one  batter\  oharge. 
Recharging  is  effected  by  a  d\iiamo  at  the  Osram-Robertson  Lamp 
Works  in  Hammersmith.  In  addition  to  rheostatic  brakins  a  svstem 
of  band  brakes  is  pro\ided.  The  adoj)tion  of  this  class  of  delivery  van 
clearly  proves  that  the  Osram-Robertson  Lamp  Works  appreciate  the 
economical  value  of  tlie  battery  veliicle  for  delivery  service,  and  also 
that  such  a  vehicle  is  in  kee})ijig  with  the  making  and  distribution  of 
electric  lamps. 


Insulation 


»|S>iJp*tiifactofy  substitute;f orl^J 
j?;:^;leads;'^CfM!PLE;  STOCKS:;:  ,!^;- 

-   H.  HARTJEN  &  CO.,  35  37.  NOBLE  STREET.  LONDON.  E.G. 
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J3RIXI8H      IMIADE. 


f 


HOLOPHANEcf 


^- 


BF.ST  LIGHTING 
EFFICIENT  LIGHTING 


ECONOMIC  LIGHTING 
FOR  ALL  PURPOSES. 


Hi  'I    ilS«i»(ill|lf  I'll    :inv    lii.lllill|.'    l.lc.l.;.]!,    v.l.t.     I.. 

HOLOPHANE.  Ltd.,  12,  Carteret  St.  london.  S.W. 


A  NEW  LAMPHOLDER. 

\Vi'  illiiMtnitc  ln'ii-witli  u  new  luinphuldcr  which  is  (piitc  ;•  (i<'|iiir- 
turi'  from  (he  onliiiary  ty|H*H,  tirul  which  |k>(«ohhoh  nc-vorrtl  new  and 
n«lMml)if{c<)usfciif  iiics.  'rhclarn|)h(il(|cr  IkkIniukI  (•;•>*<•  isof  OMaininif 
iiimiliiting  niiilcrijil.  :iii(l  the  <iiil_v  nicl.il  jtjtrls  arc  the  cdiitiict  niakiu]^ 
jtliingcrM  and  wiring  tcrininalK.  The  wiring  nf  Iht-M-  holders  is 
carric<l  out  on  the  one  part  principle.  The  holder  liodv  consists  of 
three  |iart.>i  \  i/...  the  nipple,  the  Ixxls  and  condiined  .»hade  ring  and 
hini]>  Hnp|M)rt.  Kenioval  of  the  ilippjp  nlloWH  the  wired  terniinals  to 
he  placcfl  in  |Mi.-ition  without  disnicnihennent  of  the  ImxIv.  Henioval 
of  the  coinliined  shade  ring  and  lamp  snp|  ort  |K'rn>its  the  lixing  of  a 
xliadr  around  the  annular  space  providr<l  on  the  hohler  ImxIv,  this 
H|Mic«'  JH'ing  suflicient  for  shades  of  various  thickness.  The  com- 
billed  shade  ring  and  lamp  sup|Mirt.  as  well  i!s  tin-  holder  hodv  to 
M'hich   it    is  attached,   are  ,ho  designr><l   that    when    tliey  an*  Hnallv 

Manufacturers  of 

PHOSPHOR   BRONZE, 

6UN  METAL,  MANGANESE  BRONZE, 

Brass  dc  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 

CASTINGS. 

PHOSPHOR  TIN. 

PHOSPHOR  COPPER. 

CHARLES  CLIFFORD  &  SON,  Ltd. 

BIRMINCHAIVI. 


^icrewed  together  the  relative  jMsitiuns  of  the  plunger  coutacts  to  that 
of  the  lam  J)  contact?'  are  ensured  to  make  "central  contact  with  each 
opl>o.siug  member  when  the  lampisiniX).sitionand  irresjiectiveof  the 
thickness  of  the  shade  used.  The  lamp  pins  on  the  cap  are  totally 
enclosed  and  insulated.  The  lamj)holders  are  strong  and  of  good 
a|)i)earancc  and^finish.  Indcjiendent  adjustment  of  shade  fixing  can 
l)e  obtained  by  an  indeijendent  ring  oi>erating  on  the  outside  of  the 
combined  shade  and  lamp  supjjort  which  would  be  screwed  for  the 


Details  of  New  Lamc  Holder. 


purjK).se  ;  further  an  insulatuig  hood  or  j)etticoat  can  also  l)e  .so  ti.xed 
as  to  insulate  the  lamp  cap  to  conform  to  the  Home  Office  regulations. 

The  lanipholdcrs  can  also  be  made  gas-tight  by  placing  a  rubl)er 
or  otl)er  resilient  ring  over  the  lamj)  cap  before  placing  the  lamjt  in 
|K)sition  ;  fixing  the  lamp  in  the  holder  cau.ses 'compression  and  dis- 
placement of  the  ring  between  the  collar  of  thelam])cajtand  the  face  of 
the  combined  shade  and  lamj)  support,  satisfactorily  covering  the 
passages  for  admittance  of  lamp  collar  jjins,  as  well  as  the  annular 
space  between  the  lamp  collar  and  C()mt)ined  shade'and  lampsujiiKirt. 
'J'he  holder  in  its  present  form  can  be  used  as  a  switchholder  by 
slightly  turning  the  combined  shade'and  lamp  support  in  a  left-hand 
rlirection,  thus  causing  the  contacts  of  the  coupled  meml)ers  to  l>e 
di.Monnected  at  both  jwles.  When  u.sed  for  this  purjKi.se  the  holder  is 
supplietl  with  a  stoj).  Other  designs  for  this  puri)ose  are  being  made 
in  which  the  switchl)reak  takes  place  in  the  body  with  an  insulating 
wall  between  each  ])ole.  These  laini)holders  are  made  in  various 
forms  for  everyday  requirements,  and  can  be  sujjplied  in  different 
<|ualities  of  material  to  w  ithstand  heat,  acids,  gases  and  rough  usage. 

In  conclusion,  we  may  .say  that  exjHMience  aj)[X>ars  to  prove  that 
there  is  a  considerable  dis])osition  on  the  part  of  both  tnvde  and 
electricity  consumers  to  adopt  insulated  lampholders.  doubtless 
owing  to  the  fact  that  they  confer  greater  immunit\  from  shock,  no 
discolouration,  greater  durability  and  cleanliness.  The  hohlers 
descrilied  are  made  by  (;.  St.  Jolui  Day.  Mumps  Klectrical  Works. 
(IdlKin.  l.,<incs.  and  prices  and  further  particulai-scan  Ix?  obtainwl 
from  them. 


UNI  LtCTRIt 

'""'  T    V  Li^htinoPlaiit 


Vi^. 


NO  BATTERIES       NO  SWrTCHBOARD. 

Sundard    110    volts    direct    currenL 
Output  SOO  to  750  waits.     —  

A  compltt*  •lectric  lighbng  plant  in  (vn» 
compact  unit  delivering  current  te  the  lamp*, 
electric  Move,  electric  fan.  v«ouum  cleanar, 
pumping  motor,  or  any  other  u»e.  viirhoul 
tha  UM  of  complicated  »»Hlchbo«rd«  and 
cnailv    iiorage    battarWt    rtquirin^    eoottant 

crpcnaa   and   car*.  

WItn   TC^DAY    FOB  COHIPirri   t«SC«(PTKN« 


WALTER  D.  FAIR  &  CO 

43    LCICKSTCR    ftOUARt 
LONCXJN     WC 
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.^Wl^ 


If  you  will  consider  for  one  moment  that  "  Elasta "  Lamps 
have  pleased  every  kind  of  buyer — that  they  are  sold  on 
generous  terms — that  stocking  them  means  good  profits  to 
you — that  they  infringe  no  patents — and  that  no  lamp  is 
more    satisfactory    to    handle   and    sell  — you   will    place    a 

trial   order  for 


6 


PORE 


Advt.  of  Pope's  Electric  Lamp  Co.,  Ltd.,  Hythe  Road,  Willesden,  London,  N.W. 


elephone :  Willesden  1170. 


THE  WICKES  CONTINUOUS  ELECTRIC  BLUE 
PRINTING  MACHINE. 


This  interesting  machine  is  the  result  of  an  effort  by  the  makers 
to  produce  a  convenient  type  of  electrical  mechanism  for  the  pro- 
duction of  copies  of  engineering  and  other  drawings.  As  will  be 
seen  from  the  illustration,  Fig.  1,  the  machine  fulfils  this  require- 
ment of  convenience  in  operation.  It  stands  very  low,  being  only 
2  ft.  6  in.  above  floor  level,  and  the  floor  space  occupied  is  2  ft.  6  in. 
by  5  ft.  ;  the  printing  cylinder  is  arranged  horizontally.  The  whole 
machine  is  self-contained  and  is  readily  accessible  in  all  parts. 
r  Reference  to  the  sectional  elevation,  Fig.  2,  sRows  that  the  contact 
between  the  tracing  and  the  printing  paper  is  obtained  by  means  of 
a  single,  wide,  continuous  belt  which  passes  round  the  feed  rolls  and 
the  printing  cylinder,  and  is  so  arranged  as  to  cover  92  per  cent,  of 
the  circumference  of  the  latter.  The  tension  on  this  belt  is  regulated 
automatically  by  means  of  the  bottom  roll  situated  directly  below 
the  printing  cylinder. 


'/f^ 


Fig.  3. — Detail  of  Spiral  Cylinder. 

Quite  a  new  feature  is  represented  by  the  printing  cylinder,  which 
is  constructed  of  longitudinal  and  spirally  disposed  wires  woven  right 
hand  and  left  hand.  This  tends  to  give  a  desirable  ironing  or 
spreading  effect  to  each  side  of  the  tracing  from  the  centre  outwards, 
and  ensures  complete  contact  between  the  tracing  and  the  printing 
paper.  The  cylinder  is  stationary,  and  so  does  not  in  any  way 
obscure  the  light  from  the  paper,  and  in  point  of  fact,  it  is  claimed, 
passes  more  light  than  the  usual  form  of  glass  cylinder.  Moreover, 
the  trouble  of  cleaning  and  risk  of  breakage  which  makes  the  glass 
cylinder  somewhat  of  a  disadvantage  are  eliminated.  g 

The  lighting  element  is  a  mercury  vapour  lamp,  and  the  low  tem- 
perature at  which  this  operates  enables  the  printing  operations  to 


be  undertaken  much  closer  to  the  lighting  element  than  is  usual.     In 
this  machine  the  distance  between  the  light  source  and  the  printing 


I-      Fio.  1. — General  View  of  Blie  Prixtixg  ^IachineTin  Operation. 
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TINNING     FURNACE 

Jlall't  Pot(„!> 
For  COATING  WIRES  with  Tin.  Lead.  etc.     For  use   as   a   BATH. 

WITHOUT  OXIDATION.      AUTOMATIC  HEAT  CONTROL 

The  only  Tinning  Plant  on   the   World's   Market   with  Automatic    Heat   Control. 

MONOMETER  MAHUFACTURIHG  CO..  Ltd.,  Whitehouss  St..  Aston.  Birmingham 


iLECTRI€M 


of  noise  or  vibration,  whLl.st  the  machine  can  be  run  at  varying  .sjjeeds 
to  .>iiiit  (lifferent  printing  papers.  The  speed  variation  i.s  effected  by 
moving  the  motor  by  mean.s  of  the  .screw  (.sec  Fig.  4),  and  thus  moving 


THE    ALL-BRITISH 

HOUSE  FOR  ACCESSORIES 


M 


ROYAL 


pfSvmN 

DRAWN  \A/IRE  LAMPS 


CATALOGUES  ON  REQUEST 
PROM    THE 

EDISON  &  SWAN 

UEL      CO..  LTD.. 

PONDERS    END 

MIDDX. 


/ 


„<'^' 


«»,. 


A^l 


Boer 


Door. 


L  ighiUng  Klement 
!fpiral  Cylijider 


HiirfiKc  is  <inly 
thin  eii.siiri's  gre 
a  Kmiiil  eloetric 


2  in.  aroimd  the  entire  (■ircntnfcreiicc.jj^Xattually 
at  ni|>idi(y  of  o|N'ration.  'I'he  nuu  liinc  i«  driven  by 
motor  throiigli  a  friction  diHO,  which  ensures  absence 


Fiu.  2. — Sbotion'.vl  V  iew  of  Machine. 

the  friction  cushion  .situated  on  the  motor  spindle  across  the  friction 

di.sc. 

We  understand  that  the  machine  is  equally  suitable  for  single 
l)rints  or  for  continuous  printing.  When 
making  single  print.-^the  tracing  and  sensitive 
pajx'r  aj-e  laid  on  the  belt  at  the  feed  table 
as  shown  on  Fig.  1.  When  printing  contin- 
uously the  sensitive  ]iajx>r  pa*;ses  from  a  roll 
in  the  storage  chamber  and  dowTi  over  the 
feed  table  a.s  shown  in  the  diagram.  In  either 
case  the  e.\i)osed  pajn-r  is  deliverv<l  to  the 
blue  print  storage  chamber,  whil.'^t  the tnu-iiig 
can  be  delivered  again  to  theojierator  The 
macliint^  will  accomuKKlatc  work  uj)  t<i  4S  in. 
wide. 

It  may  In-  ol)scrvcd  that  the  light  tight 
chamber  i)elow  tlu>  fcctl  tabic  provides  ample 
storage  nKim  for  .several  rt>lls  of  sensitive 
))a|x>r.  The  machine,  whilst  lieing  much  more 
compact  in  form,  and  more  convenient  to 
ojxTate  than  other  types  of  blue  printing 
machines,  is  highly  efficient,  very  rajiid 
and  econ<miicaI.  The  energy*  ("onsumption 
for  the  motor  and  the  lamji  is  .VUI  watt*. 

The  machine  is  obtainable  from  Mr.  F.  A. 
iVrry,  of  03.  (,)ueen  Victoria-street,  E.C. 


Ft.     I 


Hkhkv,  Skjnnkk  &  Co. — An  effwtive  (ler- 
ix-t  ual  calendar  has  l>een  prepared  by  this  com 
I)any  to  kcc]>  the  industry  constantly  remin- 
<lc<l  (if  tiie  meritsof  "  Iron.siife  Swifchlxtards."' 
Aji  illustration  of  a  typical  boani  of  this  clajss 
is  sho\m  franie<l  by  a  metal  archway  which  is 
the  <"entn«piecc  of  the  calcnd.ir.  The  c.i'  '  . 
showing  the  date,  day  of  the  we<-k  and  m<»i;  •. 
are  carried  in  a  jwcket  at  the  right  hand  of  the 
archwav. 


\ 


'Pti  .5»1  A  . ;  rjblUhwl  for  the  Proprietors  by  GEORGE  TUCKER. 


L-'NUUJ.    hf.::iAV.  JasiwAKy  H,  1916. 


Omoat.  I.  2  and  3.  Sausbury  Court,  Fleet  Street,  in  the  Oty  of 


105 


SUPPLEMENT  to  "The  Electrician,"  January  21,  1916. 


t     The   Round   Table.     '4> 

^  By    "KVA."  X 


Le  dernier  cri  is  {or  female  electricians,  "  wiiewomen  "  in 
fact.  We  may  soon  hear  of  the  formation  of  the  Society  of 
Artless  Switchers  with  Mr.  Perren  Maycock  as  the  first 
president. 

!r*  'P  •!•  'I' 

^  Aberystwyth  has  been  put  into  darkness  owing  to  a  fire 
behind  the  switchboard  ai  the  local  electricity  works.  A  case 
of  ''  abershortstwyth."  Fortunately  Welsh  is  a  splendid 
language  to  swear  in  ! 

^  ^  ^  ii: 

The  chairman  of  the  El  land  Urban  District  Council  recently 
explained  that  the  increased  prices  of  electrical  energy  were 
due  to  the  advanced  price  of  coal.  Thank  goodness,  they 
cannot  be  attributed  to  a  rise  in  the  engineer's  salary  or  similar 
displays  of  patriotism. 

Which  reminds  me  that  the  Leeds  Corporation. approved  of  an 
increase  in  the  chief  electrical  engineer's  salary  (Mr.  C.  N. 
HefEord).  in  spite  of  an  amendment  that  this  should  not  take 
effect  until  the  termination  of  the  war.  Alderman  Kinder,  wlio 
proposed  this  amendment,  nmst  be  an  optimist  and  economist 
rolled  into  one.     The  termination  of  the  war  indeed  ! 


The  Swedish  State  Kailways  expect  to  complete  the  work  of 
electrification,  which  will  cost  2|  million  and  save  the  import 
of  .500,000  tons  of  coal,  by  the  year  1924.  Surely  this  beastly 
war  will  be  over  by  then  ! 

♦  ♦  ♦  si= 

The  people  of  Eastbourne,  as  a  result  of  the  recent  regrettable 

accident,  are  apparently  convinced,  after  the  evidence  given  at 

the  inquest,  that  a  roadside  feeder  pillar  will  cause  a  motor  car 

to  swerve  into  it.     No  explanation  of  this  apparent  phenomenon 

was  forthcoming,  even  from  the  driver  of  the  car.     Can  the 

explanation  be  that  the  chauffeur  had  previously  taken  an 

iron  tonic  and  the  "  magnetic  effect  of  the  pillar  ""  caused  his 

nerves  to  skid  ? 

^         ^         ^         ^ 

In  my  previous  reference  to  the  above  accident  I  remarked 
that  the  victims  of  it  were  ''  electrocuted."  A  correspondent 
protests  that  the  use  of  this  term  suggests  that  the  unfortunate 
persons  were  '"  American  criminals  who  suffered  capital 
punishment."  He  gives  it  as  his  view  that  the  expression 
electrocution  should  not  be  used  in  any  other  conne.v'ion — and, 
or  disconnection  I  suppose. 

*  *         *         * 

Anent  the  electric  light  switching  examinations  which  are 
announced  in  this  issue,  I  may,  at  the  risk  of  repetition, 
remind  would-be  competitors  of  the  Lcktrik  parodv  of  Hamlet's 
famous  soliloquy. 

"To  switch  or  not  to  switch,  that  is  (lie  (luestion,  whether  'tis 
(k)nobler  in  the  switch  to  suiter  the  sparks  and  Hashes  of  outrageous 
switching,  or  to  take  up  exams  agamst  a  switcher's  troubles,  and  by 
opposing  switch  for  switch,  to  double  break  them." 

In  the  words  of  the  immortal  bard,  ''  Hold,  enough  !  " 


A  tramcar  at  Dudley  seems  to  have  started  without  the 

driver  and  run  a  quarter  of  a  mile  in  this  condition.     I  hear  of 

protests  against  women  tramcar  drivers,  but  what  will  the 

Trades  Unions  have  to  say  to  the  "  driverles.s  "  car  ? 

*         *         *         * 

Wigan  Corporation  is  at  present  in  the  throes  of  a  stnigcrle 
with  local  patriotism.  The  Electricity  Committee,  in  extejid- 
ing  the  powe.  plant,  .seem  to  feel  it  incumbent  upon  them  to 
instal  Lancashire  boilers  ! 


i^:^' 


in 


y-^ 


-Jm;>'.': 


2Jt„.>- 


What  may  be  expected  of  the  Electrical  Engineers  of  the 

FUTURE:  An  Electric  House  and  an  Electric  Battery 

Passenger  Car. 


Electrical  undertakings  generally  seem  to  be  having  a  very 
exciting  time  just  now.  Breakdowns  appear  to  be  the  rule 
rather  than  the  exception  (?,'/f/e  Aberystwyth,  Halifax,  Wallasey, 
Wigan,  &c.),  and  to  add  to   the  engineers' troubles  he  must 

increase  the  price  of  juice  ! 

^  iji  5H  JJS 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  January  18,  1879.  | 

Time  Balls. — These  useful  indicators  have  been  introduced  into 
the  German  ports  of  Cuxhaven,  Xeufahrwa*er,  Bremerhaven  end 
Swinemunde,  so  that  chronometers  can  be  regulated  at  these  pl"'X\s. 
The  time  indicated  is  Berlin  time,  a'.id,  as  is  the  case  hi  England  and 
America,  the  ball  is  connected  electrically  with  an  astronomical 
clock  in  an  observatory. 

Electric  Lamps  and  Original  Inventors. — So  great  has  been 
the  anxiety'  of  men  to  do  sometl.uig  ui  the  way  of  inventing  a  new 
lamp  that  in  more  than  one  mstance  old  and  well-tried  designs  have 
been  re-patented.  We  do  not  impute  any  sharp  practice  to  those 
who  have  taken  out  parents,  but  we  have  no  hesitation  in  sa;in<_ 
that  the  patents  should  not  have  been  taken  out.  For  the  moment, 
light  by  incandescence  is  a  popular  direction  for  experiment.  Wer- 
dermaTin  shows  a  light.  Revnier  straightway  claims  that  Werdermann 
has  derived  the  idea  from  him.  Werdermann  replies  by  showing 
that  Harrison  patented  a  lamp  on  the  same  prhu'iple  years  ago. 
Edison  claims  to  work  hi  this  direction,  but  is  met  with  the  rebuff 
that  Starr  (hi  England  Kuig  for  Starr)  had  done  the  work  before  ;  and 
now  Prof.  Ayrton  tells  us  that  De  Mole^iis  claims  prior't  •  over  all 
these  men.  Tlie  Wa'laee  lamp  is  described  in  the  "  Mechanic's 
Magazine  "  of  May,  1849,  so  that  one  begins  to  doubi  if  the  money 
l)aid  into  the  coffers  of  the  Parent  Office  mdicates  any  real  progress. 
There  is  another  rea  on,  too.  which  makes  us  doubly  doubtful  of 
what  has  been  done — real  uiventions  r.re  generally  well  tried  before 
they  are  hurried  into  public  gaze  ;  and  we  question  if  manv  of  the 
gentlemen  who  have  favoured  us  with  uiventions  really  understand 
what  is  required.  -  i 


No.  631. — Dynamo  and  Motor  Field 
Regulator  for  Voltage  or  Speed 
Control  by  the  insertion  of  re- 
sistance in  the  shunt  field  circuit. 
Properly  graded  for  fine  regulation, 
available  in  a  wide  range  of  ca- 
pacity, voltage  and  ohmic  resist- 
ance, adaptable  to  any  convenient 
mounting. 


IGRMIG 


I  ELECTRIC  MOTOR  CONTROL 
I   IGRMIC  ELECTRIC  C^L^^ 


i;iy,iiii:iiii.<iii<iiii.iiiiiiiii.i;ihiiii 


i.iiihiii 


=  No.  38. — Compound  Rheostat  for 
^  the  Control  of  D.C.  Motors. '  first 
^  starts  the  motor  up  in  the  usual 
£=  way  and  then  regulates  the  speed 
^^  by  inserting  field  resistance.  There 
Eg  is  only  one  handle,  an  infallible 
g=  interlock  compels  full  field  for 
lH  starting,  automatic  overload  and 
^  voltage  failure  release  is  provided. 
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SIEMENS 


IRONOUAD 
S^^ITCHGEAR 
FOR     AL.I. 
PURPOSES 


Control    Pillars 
Distribution    Boards 
Main    Switchboards 


Illustration    shows    our    Standard 

Cast-iron    Mining    Pillar    suitable 

for  pressures  up  to  3,300  volts. 


Writo  for  particulars  to  — 


SIEMENS  BROTHERS  DYNAMO  WORKS   LIMITED. 

HbadOfficbi  CAXTON  HOUSE,    WESTMINSTER,  S.W. 
T«ltphonei  Cbrrakd  86O1  Telagramil  "  SiniiiHAtos,  Vic,  Lokdoh." 

Supplies  Dept.  :    38  A  39.  Ul'PEK  THAMES  STKEET,  E.C. 
TcitphoDii  CiTT  5350.  Telegrams  1  "  SisyoTOi,  Cbht.,  Lomdok." 

HOME   BRANCH  ADDRESSES: 
BiRuiNOHAM — Ontral  Ho  .  N»w  St  Mahchbstkr— 196,  Dsanitata, 

Brijtol— 30,  Bridge  Strsot.  I     Nbwcastlb — 64-68,  ColUncwood 

Cahdiff— a9,  St  Mary  Sneot.  SHBfFiBLD — 22.  High  St      [Bldfi< 

Clasoow — 66,  Waterloo  Stra»t.  Southamptcm— 46.  HUh  Str»«t. 

BranohoB   In    Principal    Towns    Abroad. 


THE  "FERRANTI"  WATER  HEATER. 


A  ropy  of  list  III).  I  I.").  (Ii'.scrihing  fho  Forrnnti  olortric  water  hoator, 
iH*iio\v  olT  tlic  pics.s.  and  may  Ik*  ohtainod  from  l'tTr.iiitij!.,imite(l, 
(Viifral  Hoii.sc.  KiiiKsway,  IxiikIoii.  W.C,  or  Hoilinuodd.  ionics. 
TIiIh  liPdtrr  Ih  oflrri'd  in  two  dcHif^is,  onp  a  complotc  attaclunoiit  for 
cxiHtiiigcisfcriis,  and  aiKillicr  tlicconiplcfr  water  lu-.-ili-r  wifli  cisfoni. 
The  lieatcr  may  l»c  u.^cd  citlicr  si-panitcly  or  in  coiijimction  with  an 
(•xiHlii;|];  Ixiilor.  and  in  th«'  latter  viuw  the  kitchen  l>oiler  may  l»e  used 


Di  iMi    Virw^   OF   \Vati;u    H»:\tkk  om,y. 


to  n.sj.ist  the  eleetric  healer  t«i  nMH>t  Hlmormal  demands  for  hot  water. 
The  heater  eom|)rises  the  heating  element,  eonlaine*!  in  n  iXM'tan- 
pnlar  ehamU'r  havin>j  eireuhu  ontiet.-*  nlxne  and  l»elow.  To  thette 
onth'ts  nir  fitted  unions  for  the  altaehment  of  the  water  snpph  iiipe.s 

inline  and  on«h«l.     The  ehMurnl  is  ac H.<d.|e  hy  (|„.  rvinovaj  of  two 

elampmjj  p.lates.  one  at  eaeh  sule  of  the  ix-.tanRuiar  chamber,  and  the 
connections  an^  l>r.>upht  out  to  insnlate<l  trrminali.  into  whirl,  the 
ein-uit  leads  an>  l.r.>ii>iht  thnui^h  the  l.nshr,!  hoi.-  m  the  .  yhndrical 
easing  «i,i,-h  .^wrnmn.ls  the  .  omplele  heafr.  The  heater  is  i„o„nte«i 
onthe.ireuhitii.gpiiHMHinneefing  the  fop  and  Inittoni  of  thecist^m. 


find  when  in  circuit  the  water  in  the 'circulating  pipe  becomes 
Jieated.  It  then  rises  and  flows  into  the  top  of  the  cistern,  and  is 
followed  by  cold  water,  which  flows  into  the  heater  from  the  bottom 
of  the  ci.stem.  A  continuous  circulation  is  then  maintained,  and 
the  water  in  the  cistern  is  gradually  heated  from  the  top  downwards. 
We  understand  that  the  circulation  is  sufficiently  slow  to  allow  hot 
water  to  be  drawTi  off  after  switching  on  the  current.  The  heater 
is  designed  for  remaining  on  circuit  continuou.sly  in  di.stricts  where 
sj^eciaJJy  low  terms  for  electrical  energy  can  be  obtained  for  this  class 
of  seryice.  The  circulating  pipe  is  l^  in.  bore,  and  any  deposit  may 
be  reraoyed  through  a  plug  near  the  bottom  of  the  pipe,  where  it 
enters  the  bottom  of  the  cistern.  The  heater  itself  is  proyided  with 
1  j  in.  screwed  unions.  The  complete  heater  is  offered  in  fiye  sizes — 
•2:i  gallons,  .3.50  watts  ;  2.3  gallons.  .50(J  watts  :  34  gallons,  350  watts  ; 
.34  gallons,  o(X)  watts  ;  34  gallons.  700  watts.  The  dimensions  of 
No.  1  heater  oyerall  are  22  in.  wide,  29  in.  deep.  48  in.  high  ;  and  of 
Xo.  .■>,  2.5  in.  wide.  32  in.  deep.  48  in.  high.  The  net  weight  of  the 
Xo.  1  heater  with  the  cistern  em])ty  is  220  1b..  and  ot  the  Xo.  .5 
heater  3101b.  The  heating  attachment  only  is  obtainable  in  three 
sizes,  rated  at  350,  500  and  700  watts.     The  heating  element  is 
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View  of  Complete  Ferr.\nti  W.vteu  He.^tkb. 

guaranteed  conditionally  for  12  months  from  date  of  de.spat(h.  The 
adjoiiiiug  table,  which  is  taken  from  the  list,  giyes  jwirticulars  of  tlie 
j)erformanee  of  this  class  of  water  heater  as  obtained  under  actual 
domestic  working  coiuiitioiis  : — 


Size  No. 

Gallons  of  water  raised  through 

60°F. 

Kvery  .J -hour.  :   Every  hour. 

Every  «  hours. 

>.»-.in 
13  2(1 
lS-4(> 

Every  24  hours. 

1  \  3 
2&4 

0-78                   l-5fi 
110                   2-20 
1  •.">(!                   300 

38-00 
.53  00 
73.50 

From  the  above  it  will  he  seen  tli.it  with  feed  water  at  .50°F.  thr 
Xo.  I  .size  hi'at«'r  will  give  I-.5G  gallons  of  water  at  110  F.  one  hour 
after  .switching  on  or  after  all  the  hot  water  has  Ihhmi  drawii  ofl. 


SLATE  AND  TUBE  RHEOSTATS. 


Fleet rical  engineers  generally  will  be  iuteiested  in  the  issue  of  two 
new  lists  dealing  «ith  slate  and  tube  rheostats  by  Lsenthal  A  Co.. 
Denzil  Works.  Willes<len.  London.  X.W.  The  slate  rheostats  are 
des(  rilHHl  in  list  se(tii>n  I.  In  tlu^se  the  win'  is  wound  on  slate  l»ars 
or  sl.ibs.  the  edges  of  .^hich  are  gr(x>vi»d  to  keep  the  sjiiral  tixe<l  in 
{Ktsition.  The  slate  bars  are  mounted  singly  or  in  groups,  according 
to  re<)uirrment,s.  and  terminals  are  pnnideil  which  enal>le  the  wind- 
ings to  lie  series  or  shunt  (>onnccte<l.  .\  gra<le<l  winding  can  l)e 
suppli(Hl  if  required-  that  is.  the  winding  s]>ac"e  may  Ik*  sulxlivided 
into  .niything  from  two  \^^  six  si^ctions.  each  of  which  carries  wire  of 
dilTen-nt  gauge  an<l  pitch,  gradually  diniinish'r-g  from  the  maximum 
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SLATE 


INIGO   JONES  &  CO., 

Tudor  State  Worlitt, 
GROESLON,  R.S.O.,  NORTH  WALES. 

Slates  Drilled  &  Shaped  to  Specification. 

ManufftCtnrRrs  of  **vp   y  (U'^nrinllon  rif 

SLATE  WORK  for  ELECTRICAL  ENGINEERS. 

Slate  Mafsons,  Turners  and  ICnameller';. 


to  the  miniinuni  .section.  Tlie  resistances  can  be  provided  with 
slider  bars,  which  are  I'ittcd  with  special  contacts;)  which  ensure  as 
nearly  a  perfect  connection  between  the  slider  ai;d  the  I'ixed  wire  as 
possible.  The  slider  can  also  be  arranged  to  "be  moved  by  hand 
or  by  a  screw  giving  a  fine  or  coarse  adjustment,  according  to  require- 
ments. If  the  resistances  are  to  be  subjected  to  hard  service,  the 
makers  recommend  the  use  of  graphite  between  the  contact  springs 
and  the  winding.  The  list  describes  a  number  of  rheostats  having 
various  ohmie  values,  but  it  is  pointed  o)it,  quite  natinally,  that  these 
figures  are  only  approximate.  iSlight  /lifferences  in  the  gauge  of  the 
wire  and  small  changes  in  the  composition  of  the  resistance  alloy 
will  naturally  affect  the  resistance  value  ;  the  values  in  the  list  can, 
it  is  stated,  be  taken  as  correct  ^ithin  10  per  cent. 

The  tube  rheostats  are,  we  lyiderstand,  the  result  of  a  demand  for 
rheostats  of  light  weight  aiKl  considerable  energy  capacity.  The 
slate  bars  are  replaced  by  so^id  drawn  steel  tubing  of  suitable  diameter 
and  length,  which  are  fire/enamelled  and  mounted  in  suitable  bracket 
end  supports.  If  the  ^'heostats  are  required  for  high  voltages,  the 
wire  is  further  insulat/ed  from  the  tube  by  a  thin  mica  lapping  The 
wire  itself  is  specially  oxidised,  so  that  the  turns  can  be  in  contact 
without  fear  of  short-circuiting,  and  the  maximum  resistance  value 
can  be  obtained  from  the  winding  spaces  available.  We  understand 
that  the  oxide  does  not  diminish  the  cross-section  of  the  wire,  also 
that  it  does  not  peel  off  and  is  not  affected  by  the  action  of 
heat.  The  number  of  these  rheostats,  described  and  illustrated  in 
the  list,  are  sufficient  to  indicate  the  wide  range  of  application 
of  this  particular  design.  We  understand  that  a  copy  of  the  cata- 
logue will  be  supplied  to  any  of  our  readers  upon  request  of  the 
company  at  the  above  address. 


MONOMETER  FURNACES. 


After  an  exhaustive  study  of  English.  U.S.A.  and  Continental 
systems,  the  IMonometer  Mfg.  Co.  have  placed  on  the  market  their 
latest  design  of  tilting  furnace,  which  embodies  many  new  and 
exclusive  patented  improvements.  Messrs.  the  Rubel  Bronze  & 
Metal  Co.  (Ltd.),  Birmingham,  placed  an  order  for  10  tilting  furnaces, 
each  of  6001b.  capacity,  and  Messrs.  White  &  Poppe  (Ltd.),  of 
Coventry,  have  also  ordered  seven  furnaces  of  the  same  size  for 
melting  delta  metal  swarf  ;  the  latter  furnaces  having  turntables  to 
carry  a  series  of  moulds. 

The  Monometer  system  of  melting  without  oxidation  and  without 
crucibles  gives  such  superior  results  that  Wolseley  Motors  (Ltd.) 
have  placed  a  repeat  order,  and  orders  have  also  been  received  for 
this  type  of  furnace  from  the  Waltham  Ironworks  (Ltd.),  London; 
Crompton  &  Co.  (Ltd.),  Chelm.sford  ;  Joseph  Lucas  (Ltd.),  of  Bir- 
mingham, and  many  others.  Soft  metal  furnaces  for  tin,  lead,  &c., 
are  also  ordered  by  Messrs.  Tne  John  Dale  Mfg.  Co.,  of  London ; 
Messrs.  The  Lead  Wool  Co.,  of  Kent ;  Mr.  J.  Brantield,  Meadow  Works, 
Sheffield  (Antimonial  Lead  Alloy),  &c.  These  furnaces  have  also 
been  exported  to  the  "  Sydney  Herald,"  Messrs.  Claridge  &  Co., 
Bombay,  and  Messrs.  Harper  &  Sons,  of  New  York. 

The  only  muffle  on  the  market  wi+h  automatic  heat  control  has 
been  fully  appreciated  for  any  process  requiring  an  extremely 
accurate  temperature,  and  amongst  the  firms  who  have  placed  orders 
are:  Messrs.  Daimler  Motors  (Ltd.),  Messrs.  Adam  Hilgers  (Ltd.), 
London;  Messrs.  Davies  &  Metcalf,  Manchester;  Messrs.  Hack  Saws 
(Ltd.),  of  Sheffield,  &c.  The  Sheffield  Corporation  Tramways  have 
placed  an  order  for  a  10  cwt.  white  metal  furnace  specially  arranged 
to  line  white  metal  bearings.  Messrs.  Swan,  Hunter,  Wigham, 
Richardson  (Ltd.),  of  Newcastle-on-Tyne,  and  Messrs.  Foster  &  Co., 
of  Epsom,  have  ordered  shell-drying  ovens,  while  the  company's 
patented  self-acting  heat  controller  has  been  acquired  by  Messrs. 
Daimler  Motors  (Ltd.);  Messrs.  Chance  Bros.,  of  Oldbury ;  E. 
Williams,  Esq.,  Smethwick,  &c. 


Ferranti  Ltd 

Cantral  House.  Kingsway,  London,  W.C. 


SWITCHOEAB.   TBANSFOBMEBS,  METEBS. 
ELECTBIC    HEATING    ft    GOOKINQ    APPABATUS. 


^vi*x  tor  Jtin-d^r  "  W." 


SIMPLEX 

J 

Anti- Zeppelin  Reflectors 

The  New  Lighting  Regulations  make 
these  reflectors  more  than  ever 
necessary,  especially  to  factories 
with  much  window  space  or  roof 
lighting. 

The  glare  of  the  lamps  is  screened 
from  windows  and  roof  lights;  every 
ray  of  light  is  diverted  to  useful 
work. 

For  the  general  lighting 
of  large  factories  these 
reflectors     are    unequalled. 

THE 

Reflectors 

are  made  in  two  types 
Extensive  &  Intensive 

They     are     enamelled      dark      green 

outside,     with     a     special     diffusing 

reflecting  surface  inside. 

Wriie  for  Catalogue  No.  614, 
jiisl  issued. 

Simplex  Conduits  Ltd. 

Garrison  Lane,  Birmingham 


London  — 

1 13-1 17, Charing  Cross  Rd..W.C. 
Manchester — 

16,  Corporation  Street. 
Glasgow — 

72a,  Waterloo  Street 

B<ISTOL — 

11,  Denmark  Street. 
Newcastle — 
61-65.  High  Brldee. 


6,  White  Horse  Street. 
Liverpool — 

96,  Whitechapel. 
Swansea — 

14,  Heathfield  Street 
Cardiff — 

4,  Westgate  Street 
Aberdeen — 

1.  Crlmon  P'aca. 
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REGULATING 
RESISTANCES 


ISENTHAL 
fe       «  CO. 

I  Department   4  . 

Denzil  Works, 

Willesden,    London,  N.W. 

Contractori  to  the   Admiralty.  War  Office 

India  Office.   Colonial   Offite.   Posttr.artcr 

General.   &r. 


NEW 
LIST 
NOW 
READY. 


r-' 


UNIVERSAL  TEST  CLIPS. 


It  i.s  often  iiccc.^.siu y  <|iii(kly  to  make  contact  Ijctwccn  li.xcd  ar.d 
licxililc  coiuliictors  in  carrviiifi  out  testing  operations  witli^instni- 
rncnts.  iiwitors.  <l\iiam<is' and  similar  clcclrical  appjiraf us.  We 
iMidcr.sland  that  a  line  of  clips  designed  to  carry  cnrrent  from  !.")  to 


UNI  LLCTRll 

Light  ind  Plant 


NO  BATTERIES.       NO  SWITCHBOARD. 

Standard    110    volts — direct    current 
Output  500  to  750  watts. 
A    complete    electric    lighting    plane    m    one 
compact  unit  delivering  current  lo  the  lamps, 
electric   etove.    electric    fan.    vacuum    cleaner, 
pumping    motor,    or   any    other    use.    v\iihout 
the    use    of    complicated    switchboards     and 
costly    storage    batteries    requiring    constant 
expense    and    care. 

WRITE  TODAY   FOR  COMPLETE  DESCRIPTION 


WALTER  D.  FAIR  &  CO. 

43    LEICESTER    SQUARE. 
LONDON.    W.C 


^  in.  and  the  complete  clip  weighs  I  oz.  It  will  be  ob.served  that 
a  powerful  grip  can  be  obtained  when  the  clip  is  placed  in  the  haiul, 
there  being  no  projections  to  cau.se  discomfort.  The  clip  rl.so  can 
be  ea.sily  .seen,  as  it  .stands  out  quite  straight  wherever  it  is  applied, 
and  will  not  sag  down  and  make  contact  with  adjacent  conductors 
or  terminals.  The  no.se  of  the  clip  is  thin,  so  that  it  can  be  used  in 
narrow  places.  It  is  stated  that  tests  can  be  made  on  terminal 
Ijoard  pins  set  at  only  jj  in.  centres  without  risk  of  short  circuit.  It 
can  also  be  used  on  bare  wires,  the  sirle  jaws  being  usetl  ;  this  is  a 
convenience,  becai;.sc  where  the  ternnnals  arc  crowded  there  would 
be  no  room  to  apply  the  nose  of  the  clip.  The  side  teeth  also  mesh 
so  that  wlicn  apj^licd  to  nne  wire  a  good  lirm  contact  is  made.  On 
coar.se  wire  or  pin  terminals  there  are  always  at  least  three  good 
points  of  contract.  One  of  the  clips  illu.strated  is  No.  8,  and  it  is  statetl 
that  this  has  been  adopted  as  standard  bj-  the  telephone  companies 
in  the  I'niteel  States. 

Where  temporary  connection  only  is  needed  on  an  insulated  wire, 
the  clip  can  be  ajjj/lied  at  the  back  of  the  blade  of  a  jwcket  knife  and 
tlic  sharp  enlge  l;e  pie.s.sed  through  the  iitiiulation  into  contact 
with  the  wire.  One  of  the  clii)s  shown  herewith  is  litted  with  an 
insulating  sheath,  and  this  can  be  provideel  antl  consi.st.s  of  a  rubl)er 
sheath  which  is  sii])ped  over  from  tiie  cord  enel  of  the  clip.  The  No. 
1.'}A  clip  is  copper,  lead  plated  and  is  iitted  with  a  screw  connection 
for  the  He.xible  conductor.  The  sj)read  of  the  jaws  is  |  in.  The  le-ael 
p'ating  protects  the  coj)pcr  from  acid  fumes  and  the  .ste'd  s])rinp  is 
enamelled  for  the  same  purpo.se.  This  tyjx>  is  recommentled  for 
charging  lead  accumulators  of  all  descrijjtions.  WHiere  batteries  are 
re(|uin(l  to  be  ch;;rged  in  serit^s.  as  they  often  do.  the  flexible  cord  is 
made  U|)  in  sliort   lengths  aiul  !itt<Hl  witii  univcrsa!  test  clips  one  at 


Vir.ws  or  Cxivemsai,  Tk.st  Ci  n-s  showim;  Kk)  amp.  and  1.')  .\Mr.  sizes. 


100  amperes  is  litMUg  ])ut  on  the  ni.irkot  by  the  L.l'..*<.  I  '  I  Co., 

.Adam  sIrtH't.  Strand,  l/ondon,  W.C.     The  adjoining  illus;  i  ~ho\\ 

'  he  general  dt<.'<ign  of  a  lA  ampere  elij*.  Tjie  views  given  «rp  full  sire. 
Theelip'is  made  of  copper  antl  in  t.ne  of  li.e  pnttems  iliusir.'ted  (ho 
conductors  are  .xoldenMl  tin.     Tlie  maximum  fMn-ml  of  ili.    •  iws  j^ 


LEAD  MELTING  FURNACES 

For  CaHI**  nnH   Pipn  Pr«»!>«#»*.    Arrumul  a  ( or   (t»Ml«.   «»tr 

WITHOUT  OXIDATION.       AUTOMATIC  HEAT  CONTROL 

KNORMOUS  SAVING   IN    RESIDl  I 

MOHOMCIER  MANUFACTURING  CO.  Ltd .  Whitehouse  St .  A.stcn.  Birmingr.a-. 


each  end.  The  \00  amjxre  test  clip,  which  is  known  as  the  '  Big 
Brute."  has  a  spread  of  jaws  of  1  in.  and  weighs  o  oz.  It  is  st«t<Hl 
that  this  will  earrv  1(M»  amperes  indetinitely  without  heating,  but  it 
may  be  ustxl  for  short  tests  up  to  2t»<)  amiH>res.  Copju^r  sheaths 
untier  th(>  spring  carry  mo.st  of  the  current  picked  up  by  the  jaws  of 
tile  clip.  They  also  act  a«  a  shunt  nnuid  the  cliji  to  pix>teet  it  fnim 
It  i\y  .  tirnMits.  which  wouM  otherwise  destroy  its  temixT.  The 
-In  .itli-  have  a  cond>ine<l  contbictivity  e<jual  to  that  of  a  No.  8  S.V\  .G. 
copjx^r  wire.  This  clip  is  also  supj)litHl  with  le«<l  i)Iating  and  enam- 
•  •Ihxl  |.n>to«tion  for  the  steel  spring.  The  conntM-tion  for  the  in- 
comini:  tiexiiile  conductor  has  a  lu>avv  clamp  termin.nl. 

We  (eel  sure  that  these  cliivs  have* only  to  Ix-  trieti  to  meet  witli 
K'cneral  approval.  Full  |virticiilars  and  prices  and  a  copy  of  list 
No.  103  can  be  oblAiiutl  from  the  aix)ve -mentioned  company. 
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NEW  RADIATORS. 


We  have  received  from  Messrs.  Siemens  Bros.  Dynamo  Works, 
Caxton  House,  London,  S.W.,  a  copy  of  a  new  pain})Iilet  which  deals 
with  their  ''  Cosy  Corner,"  "  Popuhir  "  and  "  Bhize  "  radiators.  We 
illustrate  each  of  these  types  herewith.  The  Cosy  (-orner  radiator 
measures  13  in.  high  by  7|  in.  wide  by  6^  in.  deep,  and  is  litted  with 
a  heating  element  which  consumes  1  unit  per  hour.      It  is  oifercd  in 


"The  Blaze"  Radiator. 


The  Popular"  Raulvtor. 


three  finishes,  matt  black  iron,  polished  brass  and  polished  copper. 
The  Popular  radiator  measures  16  in.  high  by  l.'}}  in.  wide  by  5]  in. 
deep.  This  is  also  of  1  unit  rating,  and  is  offered  at  the  popular  price 
of  30s.  It  is  supplied  in  one  finish  only — namely,  matt  black  iron. 
The  Blaze  radiator  is  18  in.  by  13  in.  by  5^  in.,  and  has  three  heating 
elements,  which  together  consume  1,5(0  watts.  It  is  also  offered  in 
three  styles — matt  black  with  brass  ornamentation,  polished  brass 
and  polished  copper 


The  element  in" each1[ case  comprises  aN'ireclay  member  with  a 
number  of  projecting  jDins,  aroimd  which;are  woimd  a  continuous 
spiral  of  nichrome  wire.  The  radiators  are  obtainable  for  all  stan- 
dard pressures  from  100  to  250  volts.     Electrical  contractors  who 


"The  Cosy  Corner"  Radiator. 

are  interested  in  electric  heating  should  send  for  a  copy  of  the 
pamphlet  referred  to.  It  may  be  obtained  from  the  London  houses 
or  the  provincial  branches  of  the  company. 


POPE  LAMP  SHADES. 


There  has  been  such  a  demand  for  the  Pope  electric  lamp  shade 
that  these  have  run  temporarily  out  of  stock.  Ordere  for  printing 
further  quantities  are  well  in  hand,  however,  aiul  delivery  has  been 
promised  for  the  third  week  in  January.  Application  for  a  supply 
should  be  sent  immediately  to  the  Pope  Electric  Lamp  Co.  (Ltd.), 
Hythe-road.  Willesden,  X.W.  We  undei-stand  that  3Iessrs.  Pope's 
Electric  Li'.m])  Co.  have  secured  a  renewal  for  the  Nelson  line  of 
steamers  of  their  contract  for  carbon  and  metal  filament  lamps 
durmg  1916."  , 
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IBRTTISH       iyrA.r>E. 


HOLOHHANE 


A/t'iJ/JS'  "-^^ 

BEST  LIGHTING  ECONOMIC  LIGHTING 

FOR  ALL  PURPOSES. 


I'ut  fni' ftih  ill' or  :i-'Nt:Uii'  till  liliv  liL'tiliiiU'  I'li'l'liln  wrilitM 

HOLOPHANE,  Ltd.,  12,  Carteret  Ct .  London.  S.W. 


CALENDARS,  DIARIES,  NOVELTIES,  &c. 


CtirNTY  <»K  London  Ki.kctuic  Si'itly  Co. — AIiIkiii^Ii  it  can 
lumlly  Ik-  rjiiik«'<l  iis  a  (•.•ilciidar,  flic  Tolcphnno  Canl  wliich  this  coni- 
panv  in  si'iidiiiK  out  will  douhtlcss  sc«'  ivrdiioiiH  wrvicc  tlirdii^luinl 
tlir  i-oniiiiK  vfcr.  Il  Iwiirn  on  the  front  puRo  im  omimu'ntid  design 
with  thr  niunc  und  hciitl  otlicf  nddrptw  of  the  compimy.  an<l  j-.Iso  the 
tt(lelrc»«}«'H  of  the  prin(>i]ii°l  Hhow  rooniH.  Wo  would  like  to  snj;f,'eHt 
that  in  the  next  issue  a  further  eolunin  he  jirov  ided  for  the  name  of 
the  telephone  exchange.  Then*  is  ample  room  on  the  eani  for  this 
a<i<lilion,  and  we  think  it  would  he  ii  useful  improvement. 

Al.KHKO  Ckaiiam  &  Co. — 'I'his  e<unpaiiy  he. <  always  m>nt  out  ft 
UHi'ful  desk  pj'd.  diary  an«l  hlotter.  und  the  I'.iKi  copy  is  now  duly  to 
hif:id.  The  dii.ry  is  r,t  the  left-hi.nd  of  the  hlotter.  jincl  ik  interleaved 
with  l)lottin((  pajK-r.  then*  lieing  nix  davH  yvx  page.  Aeeonipanying 
the  hlotter  is  an  extrem<'ly  nsefid  |iul)lieation  in  thi-  "^l  .je  of  a 
jNicket  hook  giving  title  r.nd  s|M«<'d  tj'.lile».  The  information  given 
is  likely  to  he  very  valuahle,  and  there  Ih  rIho  a  wetion  givitig  ex- 
planations of  elcetrier,!  terms  and  a  <pnintity  of  metrieel  lahle.s. 

SiKMKNs  Pot  KKT  I)|AUV.  .\nothcr  welcome  hnnly  nnnnri  which 
has  just  couH>  to  hand  is  the  hand\  little  |H)ckot  «Iirrv.  ixsue^l  hy 
Siemens  Brothers  A  (Vi.  and  Siemens  Bhm*.  Dynnmo  Work*.  As  in 
|m>vious  years  the  o|MMiing  pages  of  the  dicry  ere  devoted  t<i  illus- 
trations of  the  <lncf  products  of  th«'  two  comptinies.  thew  | ;  ,;cs  lieing 
interleaved  with  a  ipuintily  of  UHoful  data  an<l  technical  infonnation. 
Slip|M'd  into  a  |M>cket  at  the  luick  of  the  Imm.I  te- 

hook.     The  diitr\  is  provided  with  tl)«"  usual  |m  l,.d 

tah. 

Mkssuh,  .loiiNMoN  &  Piiiiiirs  (Ltp).  We  ha\T  not  pmvionsly 
n'ccived  from  this  linn  a  desk  hlotter.  hut  the  s|)rcimen  m"  i,oy 

send  u.s  on  this  occasion  is  somethmg  ipiite  out  of  the  oi  ;  jn 

this  cl.".Hs  of  produclitm.      In  addition  to  the  Itjotting  |»r,d.  there  is 
at  the  left  han<l  an  interleave  hhitting  «lir.ry.  six  divs  to 
j'.n  engigcmenl  dirry  on  a  pal  six  days  to  r  slip,  and  a  w. 
niemo  crnl.     T«>  the  right  of  the  hlotting  pal  is  a  long  tear-oH  p.-  I 
which  c;  11  l>e  used  for  rough  noies.     We  feel  sure  that  this  blotter 
will  be  used  throughout  the  year  by  those  who  arv  the  fortunate 


recijjientB  of  it.  The  advertising  matter  is  quite  subdued  :  in  fact, 
we  mav  say  that  it  is  displayed  in  such  a  wa\-  as  to  be  a  digniBed 
rtuiinder  of  the  company  and  its  products  in  the  way  of  cables,  wires, 
transformers,  cable  making  and  lading  machinery,  electrical  instru- 
mcnt.s,  feeder  pillars,  and  junction  boxes,  .switchboards,  arc  lamps, 
dvTiamos  and  motors,  and  telegraph,  telephone  and  transmission 
land  line  materiaL  Accompanying  the  desk  companion  is  a  vest 
pocket  diar\-  neatly  bound  in  black  leather.  This  will  also  prove  a 
u.seful  adjunct  to  the  blotting  pad  it.self. 

Simplex  C'oxduit.s. — The  handy  pocket  diary  which  Messrs. 
Simplex  Conduits  have  issued  for  many  years  past  has  been  published 
in  the  same  size  and  form  ai  (jreviously,  but  the  section  giving  tech- 
nical and  general  electrical  inform.ation  has  been  considerably  modi- 
fied. The  diary  j)ages.  as  in  jjrevious  years,  are  j)rinted  on  squared 
pa;)er,  a  fact  which  is  of  great  assistance  in  making  sketches.  Tiie 
section  dealing  with  fuse  and  fuse  wire  now  contains  a  number  of 
curves  and  tables  which  relate  to  the  alloys  now  used  for  this  ])ur]X)se. 
\  numljer  of  electrical  formulie  are  included,  and  there  is  also  a  model 
specification  for  a  screwed  conduit  electric  lighting  installation. 
The  wiring  cajtticity  of  conduits  is  dealt  with  in  a  useful  table,  and  the 
section  (dealing  with  cojiper  conductors  and  cable  formuhewill  prove 
most  valuable.  The  diaiy  is  strongly  bound  either  in  leather  or 
cloth  boards,  and,  as  in  j)revious  years,  a  generous  length  of  j^encil  is 
included. 

Pirelli  Limited. — The  daily  tear-off  calendar  issued  by  this 
comjiany  bears,  in  addition  to  the  tear-oflf  pad,  a  patriotic  design 
showing  the  flags  of  the  Allied  Armies  bonie  along  on  a  whirling  wheel 
which  is  shod  with  a  Pirelli  tyre.  The  design  is  printed  on  sheet 
metal,  and  is  a  striking  and  artistic  production. 


"ENSIGN"  FIRES. 


The  installation  trade  is  doubtless  familiar  witli  the  "'  Knsign  " 
(k'sigii  of  electric  iire,  which  has  been  on  the  market  for  several 
seasons.  We  understand  that  these  fires  are  now  obtainable  from 
the  sole  agents,  F.  Husband  (Ltd.),  Craven  Hou.se.  King.sway, 
London.  W.C.  This  company  has  recently  issued  a  leaflet  giving 
particulars  and  prices  of  this  design  of  fire.  The  adjoining  illustra- 
tion gives  an  excellent  idea  of  the  construction.  The  heater  is 'a 
solid  firebrick  with  horizontal  spiral  elements,  and  this  is  built  into 
a  cast-iron   box   and  then   attached  to  the  frame  of  tlie  fire.     The 


•'  Ensign  "  Electric  Fire. 

heating  spirals  are  brought  up  by  the  current  to  a  cherrv  red.  and.the 
fire  is  thcn-fon-  of  ple.ising  ap]>earance.  A  copjx'red  wire  guartl 
|>n)t«Tts  the  elements  from  external  contact  and  mechanical  damage, 
and  the  onioning  in  the  frame  at  which  the  element  is  fixed  is  pro- 
vided with  a  shelf.  \\\M^\\  which  small  utensils  can  Ix"  rested.  The 
lire  is  a  i>opular  priced  one.  ami  is  otTennl  with  black  finish,  loaded 
to  \\  kw.  or  2  kw..  and  also  with  vitreous  em.mels  of  various  colours 
and  a  8|>«'cial  design  with  niby  enamel.  Another  jwttem  is  obtain- 
able in  which  the  loading  is  incPM.sed  to  either  3  kw.  or  4  kw.,  the 
tinish  of  the  frame  l>eing  similar  to  the  2  kw.  .si/.e.  Mes.srs.  Husban<l 
alw  market  the  now  well-known  '  Quead  "  '^^r^'•'.  i»artieulars  of  which 
can  be  obtain«l  fnnn  thom  on  request. 
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►♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 


FERROZOID 


CONSTANTAN 


WRITE    FOR  PARTICULARS   OF    FOURTEEN    GRADES    OF 

ritish-Made  Resistance  Materials 


TO:- 


»♦♦♦ 
♦♦♦♦ 

♦♦ 
** 
♦♦ 

♦♦ 
♦♦ 

♦♦ 
♦♦ 
«♦ 
♦♦ 
♦♦ 
♦♦ 

** 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 

»♦ 

♦♦ 
♦♦ 

♦« 
♦♦ 
♦♦ 


♦« 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦« 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 


MAKERS i 


HENRY  WIGGIN   &  CO.,  Ltd., 
George  Street,  Birmingham. 

TCI  p PHONE:  6400  CENTRAL, 

'  '-'-'-QRAMS  :  "  WIGQIN  BIRMINGHAM." 


AGENT: 


i 


LIONEL  ROBINSON, 

3,  Staple  Inn,  London,  W.C, 


Tfl  CPHONE:  6323  HOLBORN. 


GRAMS'  "FERRYDOM,    LONDON. 


♦!♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
♦♦♦♦♦♦♦**♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦*♦♦♦♦♦♦*♦♦♦«***♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦««#««♦♦♦«♦♦«♦♦♦♦«♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 


♦♦ 
♦♦ 
♦♦ 
♦♦ 

♦♦ 

♦♦ 
♦♦ 
♦♦ 

♦♦ 
♦♦ 
♦  ♦ 
♦« 

♦♦ 

♦♦ 
♦♦ 

»♦♦♦ 


A  NEW  LAMP  LOCK. 


The  adjoining  illustration  shows  a  new  iiattem  of  electric  lamp 
lockmg  ring,  which  is  being  put  on  the  market  by  C.  H.  Jeffcoat 
Ranelagh-gardens,  Halnmersmith,  London,  W.  The  operation  of 
this  ingenious  device  is  clearly  explained  in  the  illustration.  In 
placing  it  in  position  the  bayonet  pins  are  engaged  with  the  internal 


New   Lamp   Lock   Applied   to    Lamp. 

groove  on  the  lamp  locking  ring  through  slots  in  the  ring,  and  the 
lamp  is  then  bayoneted  into  the  holder  ;  the  ring  is  then  turned  until 
thejocking  pin  is  opposite  the  bayonet  slot  on  the  holder.  When 
this  position  is  reached  the  pin  is  screwed  down  into  the  bayonet  slot, 
a  special  key  bemg  used  which  is  provided  for  the  purpose.  \Vhen 
the  lamp  is  locked  in,  a  small  cap  is  slipped  over  the  boss  of  the  ring. 


This  accessory  has  the  p.dvantage  of  being  applicable  to  any  ordinary 
holder.  It  is  only  necessary  to  purchase  a  locking  ring  and  a  key, 
and  any  holder  can  be  converted  into  a  lamp  locking  holder.  It 
should  be  noted  tiiat  the  holder  can  be  plain,  screwed,  or  of  the 
batten  type.  Once  the  lamp  is  locked  into  position  it  cannot  be 
removed  without  the  use  of  the  special  key.  These  keys  can  be 
supjjlied  right-angled  or  straight,  as  rec|uired.  This  is  probably  one 
of  the  most  effective  and  least  expensive  forms  of  lamp-lccking 
arrangement  yet  introduced.  Full  particulars  are  given  m  a  circular 
which  is  being  issued  from  the  address  mentioned  above.  From 
the  same  source  we  have  ?.lso  received  particulars  of  the  ■  Lamlok  " 
lamp-locking  holder.  In  this  case  the  holder  is  of  a  special  de  'ign. 
and  within  the  body  is  a  long  pin  screwed  for  a  short  distance  at  one 
end  and  provided  with  a  sharp  point  at  the  other.  This  pin  ]irojects 
through  the  space  at  the  side  of  the  holder  from  the  cord  grip  end. 
By  means  of  a  special  key  the  pin  can  be  turned  round  until  the  sharp 
|)()int  presses  against  the  lamp  cap.  thus  preventing  the  lamp  being 
turned  to  remove  it  from  the  holder. 

With  so  many  comparatively  expensive  half-watt  and  high- 
candle-power  lamps  used  at  the  present  time,  there  are  nianv  tirms 
who  use  electric  light  who  wish  to  protect  themselves  against  the  risk 
of  lamp  thefts.     They  should  obtain  prices  of  these  accessories. 


CABLE  CAPACITY  GAUGE. 


An  extremely  useful  aid  to  installation  work  is  being  distributed  by 
Simplex  Conduits.  It  is  made  in  brass  and  is  2J  in.  diameter  over 
all.  1 1  consists  of  four  discs,  in  each  of  which  are  holes  which  accu- 
rately represent  the  internal  diameter  of  the  eight  sizes  of  Simplex 
heavy-gauge  conduit,  2  in.,  U  in.,  1}  in.,  1  in.,  ;  in.,  |  in.,  |  in.,  1  in.  : 
the  bore  of  the  light-gauge  conduit  is  slightly  larger.  The  four  di»;cs 
are  held  together  with  a  hinge  pin.  and  each  disc  can  be  turned  out 
for  measurement  purposes.  Provided  with  the  discs  is  a  collection 
of  cards  bound  together,  and  each  bearing  a  group  of  continuous 
circles,  which  accurately  represent  the  diameter  over  the  insulation 
of  the  following  sizes  of  conductors :  1  18,  3  22,  3/ 20,  7  22,  7  20,  7  18, 
7/16,  19/14,  or  7/14,  19/16   19,14,  37/16,  37/14.     The  centre  one  of 
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J.  P.  DEVINE  CO.,  Buffalo 


MANUFACTURERS    OF 


yacyuiiiDfiiiandlniiifBpaiifioPianl. 

(PASSBURG   SYSTEM.) 

The  Dcvine  Co.  are  well  known   in   the    United    States 

and  Canada  as  the  leading  manufacturers  and  experts 

in   Vacuum   Drying   and   Impregnating    Plant    and    have 

over  1,500  such  plants  in  successful  operation. 


AIR  PUMPS,  COMPRESSORS, 
VULCANISERS, 
CONDENSING    PLANT. 


Solvent     Recovery     and     Derisinating 
Plant  a  Speciality. 


Sole  Representative  : 

JAMES   LIVINGSTON,    LTD., 

30,  QT   ST.   HELENS,  LONDON,  E.C. 


TfUprami  and  Cablts  : 
"CiNBRARV,  L0NtX>H." 


Tile/hone  : 
London  Wall3ISI. 


the  cirflcK  i.s  a  (roHH-wctional  drawing  of  the  coiuliictors  and  the 
Hnrroinidiiijr  insulation  :  the  otlicr.'^  arc  plain  circles. 
t  If  <»n<'  of  the  di.s(s  is  o|K-ne(l  ont  from  (lie  others  and  jilaicd  n|K)n 
Ihe  oani  eontainitiK  tin-  growiiH  of  eireloK  (lie  {;on(rae(or  can  so*-  a(  a 
glance  how  many  of  (he  condiiclors  will  jia.ss  comfortalily  throii|.rli  (lie 
eondni(.  in  (he  ascertaining  of  this  ina.ximiiin,  as  is  |Miin(ed  out  in 
the  working  in.H(riietionH,  "duo  allowaneo  niiint  lie  made  forthcaetual 
run  of  (he  condni(.  as  i(  is  inad\  isahie  a(  any  time  to  at(<*iiip(  (o  win- 
eondiii(s  (o  their  full  <  ji|Hi<i(y." 

We  feel  sure  (lia(  (his  ingenioUK  devieo  will  l»e  generally  weliomed 
l>y  (he  clec(riial  ins(alla(ion  iii<lii.s(rv. 


SWITCHING  COMPETITION. 

I''ull    pa'-(i«Milars    (ineltiding    the    rroldoni!*)    |H'rtaining    (o    n(\( 
mondi's  /','lirlrlr  l/njhl  Sirilrlilni/  I  Oni/ntiHtin  may  now    In-  h.id  from 

.Messrs.  A.  r.  L llxMg  »V  Sons.  477-JHlt.  Uver|Kiol  loal.  l/mdon.  .\. 

Ap|)licrt«ions  urriving  lii'e  from  overs<>n'<  will  Iw  a((n)dcd  (<i.  Then- 
is  no  sjiare  hen'  (o  n>pea*  wlm«  we  have  wild  nm-iy  (imcs  hcfdn- 
n-ganling  (he  pra((iea'  im|Mir(it-ice  of  (lie  siihjee(.  aid  (hu^-c  «  ho  aT 
no(  eonverHa:i(  then>wi(h  en-i  i'n*i\y  writo  for  tho  nfnreHtiui  jwir- 
(ienlai«.  and  please  themselves  whedier  they  will  eom|i<t«  or  nnt 
There  is  no  cha-ge  if  (Im'V  <Io.  a:nl  (here  an-  o|i|Nirtunities  f..i  t'.i  n 
in  nion<  senses  than  one.  W  hen  we  way  (ha*  tJir  IVoldems  Mt  ;  •>• 
l>a*ed  on  the  eon(eii(N  of  a  eer(ain  l»ookle(  which  if  now  in  i(s  ;{.">th 
thoiiHa;id.  and  has  Immmi  (ransla(ed  in(o  Kn-in  h  i(  should  Is-  ahnn- 
dandy  e\idni{  (ha(  (herv  is  something  indie  sulijert  of  '  'icitin 
light  switching.'  .\inl  anything  novel  to  d(»  with  lighting  sun-h 
eoneerns  inos(  of  uh. 


LEASING  MOTORS  ON  TRIAL  SERVICE. 


For  ;t  MiimlHT  of  years  the  llmcktnn  Kdison  ("n.  has  made  u.m-  of 
a  tri.)]  motor  ott.-r  which  ho-s  pmvwl  it  lolf  adrcuhng  (aitor  in  s<>.  iinnt: 
innny  iin|x>rtant  nmtor-.si-rvice  contract*.  The  plan  is  applu<<l  .-iil\ 
to  pn\s|»oc;ivr  cus»omen«  who  nit'  alrvndy  iming  niorhanical  drive. 


E.  SHOWELL  &  SONS.  Ltd., 

STIRCHLEY.    BIRMINGHAM. 


Cast 
Cable  Sockets. 

Suite  E74.     Made  in  all  Sizes. 

T/pe  A. — Straight. 
..     B.— Offset. 

C. — Right  angle. 

Illustrated  Dimensioned  Showcard  for  Drawing: 
Office  use  supplied  free  on  application. 

Syle  Agent  for  the  Electrical  Trade : — 

LIONEL  ROBINSON,  ^on^d^n.'wx: 

Telephone:  Holborn  6323. 


for  it  is  not  considered  necessary  to  offer  a  trial  motor  installation 
to  a  new  factory.  Motors  are  furnished,  however,  for  new  factories 
on  a  lea.se  plan  originated  to'care  for  customers  of  from  1  h.p.  to 
25  H.p.,  who,  a.s  a  rule,  start  business  with  little  or  no  capital.  To 
protect  the  company  against  loss,  a  plate  is  attached  to  each  motor 
tlius  leased,  stating  that  the  motor  is  the  conipanys  projjerty.  The 
customer  is  then  required  to  .sign  a  lease  and  makes  a  cash  payment 
.of  10  per  cent,  of  the  cost  of  the  motor,  after  o  j>er  cent,  has  Ijeen 
added  to  the  list  price  to  cover  interest.  The  balance  is  covered  in 
11  equal  monthly  payments. 

l-icatling  up  to  a  trial  proposition,  the  practice  is  first  to  interest 
(he  man  at  the  head  of  the  company,  who,  if  the  plan  apjjeals.  is  in 
a  jiosition  to  accept  it  without  referring  it  to  anyone  else.  With  the 
consent  of  the  owner  or  manager  an  investigation  is  then  made  of 
the  power  requirements,  including  methods  of  manufacture,  arrange- 
ment of  machinery,  handling  of  products,  &c.  Estimates  of  wiring 
cost  are  made  by  local  contractors,  the  lowest  bidder  receiving  the 
job.  Failing  to  gain  the  prospective  customer  after  a  reasonable 
effort,  the  trial  iiropo.sition  is  otlcrcd  in  order  to  convince  him  of  the 
company's  faith  in  its  report.  The  central  station  agrees  to  instill 
at  its  own  expense  all  electrical  equijimcnt  required  and  to  allow  it 
to  be  used  for  one  year.  The  company  does  not.  however,  furnish 
licit ing  and  shaft  pulleys,  since  these  items  can  be  cared  for  by  the 
customer  at  little  cost.  It  is  figured  that  if  at  the  cn«l  of  the  trial 
IH'riod  tlic  customer  should  be  lost,  second-hand  belting  and  pulleys 
would  be  of  little  value,  whereas  the  motors  would  have  depreciated 
but  little.  The  cu.stomer  pays  in  equal  monthly  instalments,  a,s  a 
rental.  \^^  jK-r  cent,  jx'r  annum  on  the  total  cost  of  the  installation. 
The  customer  at  the  end  of  the  year  is  the  judge  as  to  the  value  of 
(he  .service,  and  if  it  is  acceptable  he  agrees  to  ])ur(>base  the  ecpiip- 
meiit  at  coh(  less  GO  per  cent,  of  the  amount  i)aid  as  rental. 

Nince  I!t0().  out  of  triiU  propositions  with  a  total  connected  load  of 
2,.")(Ml  n,i'..  only  one  ])ro])osi(ion  (one  of  1 1.1  H,r.)  has  been  los(.  The 
cost  to  the  comjiany  for  these  installations  was  $42,4<Ht,  or  an 
average  of  SKilKi  per  hor.sc-iK)wcr.  all  of  which  was  returned  with 
(»  ptT  (cnl.  interest,  with  the  foregoing  exception.  The  avcn»g»' 
gn)ss  yearly  income  fnnn  this  2..")(M>  n.r.  has  been  .Sfi."i.20().  or  .<s2(v08 
jK-r  horse-jMjwer  of  motor  rating  [ler  year. — "  Electrical  World. 


BELLING 

FIRES 

Over  30,000  in   use. 

Tested  by  more  than  400  Engineer*  during  a 
period  of  3  year*,  and  generally  recognised  a* 
being  •' The  ",  practical  and  reliable  electric  fire. 
A  P. C.  will  bring  our  40  page  illuttrated  catalogue. 

BKLLING  &  CO.,  "'■^JS:',';,",""'"" 

DERBY  ROAD.  EDMONTON.  LONDON.  N 


ir  I  loj'nr;  15  IV  ocutwjt  i  cn,.-KEI?,  at  the  tdi' 

LONDO: 


Offices.  1.  2  and  3.  Salisbury  Courr.  Funrr  Strkkt,  in  tJie  City  of 
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Event  of  the  Week. — The  €0,C(JO  kw.  steam  turbo- 
generator is  prophesied  for  the  very  near  future. 

*         *         *         * 

A  Contractor's  Reasons  for  Delay. — "  Replying  to  your  letter 
dated  6th  inst.,  we  regret  to  advise  you  that  it  has  not  been 
possible  to  commence  on  the  date  promised  you,  and  the  only 
reason  we  can  give  for  the  delay  is  that  the  work  has  been 
delayed  in  progress  by  work  on  other  orders  which  had  also 
been  delayed." — "  P.O.  Electrical  Engineers'  Journal." 

And  so  ad  infinituin. 

^  Ip  Jp  -ic 

Are  you  "  Anti-Cacophonous  "  ?  If  you  are  then  you  arc  an 
efficient  unit  in  the  Great  Machine.  This  weird  expression 
(which  might  have  been  used  as  a  test  for  alcoholism  before  the 
war)  heads  an  advertisement  of  the  New  Process  Gear  Coipn.,  a 
concern  which  produces  noiseless  pinions  by  the  hundred 
gross.  The  advertisers  are  considerate  enough  to  give  Web- 
ster's definition,  otherwise  there  might  have  been  some  jaws 
broken  ;  the  explanation  is  "  harsh  sounding,  or  in  place  of  a 
combination  of.  harsh  sounds." 

^  ^  'P  "fr 

The  letter  reproduced  below  makes  most  hi  morons  reading  : 
41,  Kissy-street,  Freetown,  Sierra  Leone,  fl). 

West  Africa,  October  31,  1915. 
Messrs.  the  Bastian  Heating  Synd.  (Ltd.), 
185,  Wardoiu -street,  London,  W. 
Gentlemen  :    Your  reply   of   Sept.   22  received.     Never  mind  Mr. 
( George  Newiies.     I  have  heard  from  him.     I  will  deal  with  yon  direct. 
From  your  letter  it  appears  that  the  pyro-ring  and  the  other  heaters  are 
sold  separate  from  the  voltage.     Your  price  list  to  me,  then,  is  misleading', 
or,  perhaps,  I  am  at  fault.     I  am  a  telegraphist,  and  know  all  aheut  Ihe^e 
things.     I    am   not   keeping   voltage   nor   electrical  batteries.     Please, 
theiefore,  let  me  know  wliat  voltage  you  recommend  for  the  pyro-ring, 
and  whether  heaters  are  sold  apart  from  voltage,  and  prices  for  them. 

Thanks  re  ordinary  kettle,  &c.,  but  I  am  in  donbt.  Has  the  pyro-ring 
a  voltage  attached?  If  not,  state  price  of  voltage,  and  what  voltage  do  yoa 
recommend.  Your  customers  would  prefer  your  recommendation. — 
Yours  faithfully,  H.  Nokman. 

*  *  *  * 

The  attached  illustration  should  make  some  of  the  gas  adver- 
tising experts  pause.  It  must  be  remembered  that  hundreds 
of  gas  works  use  electric  motoi-s  for  driving  scrubbers,  ele 


vators,  cranes,  &c.,  but  the  public  does  not  see  them  and  does 
not  know  they  are  there.  The  Lawrence  Gas  Company,  as 
the  picture  shows,  are  evidently  also  not  afraid  to  show  tliat 
they  use  not  "  gas,"  but  electric  vehicles 


PLATINUM  for  WAR  MATERIAL 

supplied       by        permission        of        the 

MINISTRY  of   MUNITIONS. 

J.  BLUNDELL  &  SONS, 

GOLD,  SILVER  &  PLATINUM  REFINERS,  199,  WAROOUR  STREET.  W. 

"Golsilplat,  Ox.,  London."  4746  Gerraid. 


An  eminent  engineer  wrote  to  a  well-known  lor-omotive 
engineer,  asking  him  to  recommend  a  reliable  assi.stant  for  uho 
Colonies.  As  a  p.s.  he  added  :  "  For  God's  sake  send  no  one 
who  wears  a  wrist  watcli." 


Mr.  Henry  Thointon,  the  American  general  manager  of  the 
G.E.K.,  fcays  that  "  it  is  a  sign  of  healthy  optimism  throughout 
England  that  there  was  discussion,  not  as  to  whether  we  .shall 
win  the  war,  but  what  we  are  going  to  do  with  Geimany  after 
she  is  down  and  out."     I  have  italicised  the  "  we." 


In  our  last  issue  we  repoited  a  hearing  o^  the  case  for  the 
winding  up  of  a  certain  company.  A  curious  misprint  crept 
into  the  account  of  the  judge's  remarks.  "  He  recommended 
that  the' pai ties  lay  their  heads  together  and  come  to  some 
disagreement.'''  His  lordship  must  have  realised  that  some- 
thing of  the  kind  could  only  result  from  laying  the  parties'  heads 
together. 


m^m 


Where  the  "  Electric  "  Scores  off  the  '  Hay  Motor."    Thk 
Latter  Sits  Down  on  Grease. 

One  of  our  readers  reminds  me  that  an  all-electric  house  has 
no  chimneys,  ai  d&ugrests  that  they  should  have  been  omitted 
from  the  sketch  reproduced  last  week,  which  showed  the  elec- 
trical engineer's  house  of  the  future.  1  think  he  will  find 
chimneys  on  future  domiciles,  none  the  less.  Otherwise 
what  will  the  storks  do  with  the  babies  and  Santa  Claus  with 

the  childr'ens  tt)ys  ? 

*         *         *         * 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  January  25,  1879.] 

i  The  Devastation. — ^This  double-turret  ship,  at  present  under- 
going a  retit  at  Portsmouth,  is  ordered  by  the  Admiralty  to  be  pro- 
vided with  the  electric  hght. 

Escape  of  a  Bttrglar  by  a  Lightntno  Con nrcTOR.— According 
to  the  daily  j.-vi  ers,  jv  notorious  burglar  has  just  been  captured,  who 
two  years  ago  on  being  chased,  ran  into  a  church,  and,  uioimtmg  to 
the  tower,  esc:^ped  by  sHding  down  the  hghtnuig  conchictor.  Perilous 
as  such'a  frcrk  must  appear,  it  nevertheless  poi:<ts  to  a  necessity  of 
rcndermg  ccnduetors  inappropriate  for  such  purposes,  for  though, 
perhaps,  tlie  ascent  may  have  been  a  very  diHereut  t;.-k.  it  is  not 
impossibk>  that  a  determined  thief  may  gain  access  to  a  building  by 
a  lightumg  rod.  It  may  be  of  suflP.cient  interest  to  telegraph  engi- 
neers, M-hcn  erecting  a'eondiu-tor,  to  remember  that  a  "path  to 
electricity  "  has  at  Ici^st  once  conducted  a  thief  safely  out  of  the  reach 
of  his  pursuers. 


Time  savers  in  any  elec- 
trical work  requiring; 
Quick  temporary  con- 
nection*. ,i,i..  ;.r1- 

Best     for     every     test- 
in  the  factory,  or  repair 
shop;   in  the  laboratory. 
or  in  the  field. 
THE   L.P.S.   ELECTRICAL   CO..   18.  Adim   Street.   Strand.rLondon.   W.CIJ 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


For  Oiract   Current. 


For   Three-oh»««  Current. 


for 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS   BROTHERS   DYNAMO   WORKS  LliVIITED. 

H«AoO»ricHl  CAXTON   HOUSE.    WESTMINSTER    S.W. 
Trfephonsi  Onwrt.wD  BfO,  TeleKramj     "  SiUMnn/ana  Vic.  Lo»»do«." 

.■Stippllei  Dept.  :    38  A  39.  UPPHR  TMAMKS  STKKET.  EC 

Taltphont ;  Citt  5350  TalteriTi^  1  "  Sibmotob.  C««t.,  Lo'^oon." 

HOME    BRANCH   ADDRESSES: 


BtrniKOHAM— Ontral  Ho  .  N«« 
BuTTOL — 30.  BrMife  StrW 
Ca«di»t— 81,  St  Ma^r  STsei 
rkjkjrvYW— 66  Waterloo  StT»-t 


St 


Manchkstcr  — 196.  Daanstata. 
Nrwcastlh — 64-68.  CoHlnrwood 
Smbtfirld— 22.  HU?h  St      [BJde^ 
SouTHAMP-mw— 46.  Hteh  Str»»t 


BranoHoa  In    Prlncionl    Town*    Abroad. 


PHOTOGRAPHIC  LAMPS. 

"  Tlie  Ma/ila  Ijiin|)  in  Photo^uipliy,"  is  the  titk;  of  Bulletin  2C 
which  h,i8  just,  Ixh;ii  JH-wund  hy  the  Kiij^ncxjring  IXspartraont  of  the 
Natiniiiil  l^-imp  Works  of  (J^^noriil  Klocrtric  (lompany.  Thin  Bulletin 
YtrennntH  in  Him(>I(!  liiii^iiii;{o  hiicIi  data  and  information  in  regiutl  to 
the  Miizda  l.i'n|),  and  its  application  to  the  pnxresHes  of  photography 
JVM  will  mwJHt,  ph()f.ographerH  in  t.lieir  work,  and  av^qiiaint  the  (Jcctxical 
|)iihlie  with  the  p^in(•ipll^.s  involved.  Tlu^'first  part  of  the  iliilfetin  is 
4!evot<xl  1.0  .i  do.scription  of  the  photogniphie  pnicuv-w  and  its  rnlatioa 
to  the  Ma7.da  lam|).  l'arti(Milar  att^trntion  in  p.-iid  to  tb<r  special 
))hol.ogniphi(r  Itiili)  Ma/.da  ('  lamp,  and  it>M  applination  to  the  lighting 
of  |K)rtniit  and  motion  pi<tiir<!  pnxhnli'in  studios.  The  um:  (»f  Maj'.da 
lamps  for  l^^ikinir  int4Tior  vicw.s,  for  copying,  printing,  enlarging,  wid 
phot,omicn>gra|>hy  is  likewiHe  diHciiased.  C^opies  <»f  thin  Bulletin 
may  Imi  ohljiincd  from  tin-  I'.n;^inc«'ring  l)«'jvirtment.  National 
Limp  Works,   NCl.i  I'.irk.  r|,.vclaii<l.  Ohio. 


WILLANS-ODDIE  STEAM  PUMP. 


The  Willans  Oddic  direct  a'tin^t  Kte.im  pump  is  a  inxli-ni  "Tamplo 

of  the  Him]>l<'\  jiiimp,  and  rmlxMlic^i  impn)vi'mcnt.s,  h:i.><4<«l  upon  the 

«iX|)erionc«  nf   many  years   with    thin  elow*  of   pump.     I  In  gananl 

doMign    .-^nd    m.innfactnre   follow  ^well  lri«Hl    ami    ae<xipt4><i    limsa  of 

iniNleni  pumji  eonstniction,  the  exsenti.il  ont.st.kM<ling  featiiro  boiac 

the  valve  gear.      It  1.4  an  ecommiieal  type  of  pnmp,  nnd  wc  iioHer- 

i^Uuid  that,  no  allempt  \h  m.ule  either  in  design,  eonstniction  m  uork- 

inaiiHhij)  to  rival  the  cheajM'r  griwh^H  on  the  m.-irket.      The  \\  ili.uis- 

<Mdie  v.i!ve  gear  eonfonns  to  the  principles  nnderl\ing  thr:  design 

of  all  .Himphvx  valve  g<>nn«.  Imt  we  gather  that   it  poonoonoB  hitfaecte 

imattainahle    adv.antnges    in    Himplicity,    rrlialiility    and    eooooay. 

Kiiiemaljcally  the  go.-ira  of  all  simplex  and  diijilex  piimpnareidealic^I, 

tlir  m.iny  variatiim.n  in    design   met   with    in    actii.a]    practice   being 

"'.■Uly  only    ditTorent    mefhwls    of    arranging    the    followiag   fo«ar 

luotionn :  — 

I.   A   f;t4v\in   ulide    v:»lvo    (u.Htially    e.-illiMl    the    auxiliary    ralve   is 
fttniplox  pumjw)  npera1*Mj  hy  luoaiis  of  a  lever  from  tlic  pump  rod. 


IManufacturers  of 

PHOSPHOR  BRONZE, 

6OM  METAL,  MANGANESE  BRONZE, 

Brass  &  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 

CASTINGS. 

PHOSPHOR  TIN. 

PHOSPHOR  COPPER. 

CHARLES  CLIFFORD  &  SON,  Ltd. 


Bl  RMI I N  G  M  A IVI . 


2.  A  piston  moved  by  the  auxiliary  valve  in  the  same  way  that  the 
{Hsioa  of  an  engine  is  moved  by  the  slide  valve.  This  piston  is  fre- 
quently referred  to  as  the  shuttle  piston  in  simplex  pumps. 

3.  A  second  (or  main)  valve  moved  iKeehanically  by  the  piston 
acf  erred  to  in  2. 


•aucnoN  Throuoh  Boiler  Ff.k©  Pimf. 

4.  A  piston  iiMtvnl  hy  'he  main  valve  by  reason  of  the  steam  di«- 
trihiition.     ITiLs  piston  is  the  pnmp  piston,  t-lius  completing  the  chain. 

In  a  duplex  pump  the  pinUm  in  (2)  also  has  a  pump  attaohe<l  to  it . 
in  which  case  tlni  auxiliary  valve  (I)  and  the  main  valve  <4)  l)oth 
nOBtralflAeam  to  the'piimp  cylinilera.  But  alt  hough  kincm  at  ically  ( he 
Ramc,  tite  iiimplox  pump  is  superior  fo  the  duplex  pump  in  that  the 
Rimplcx  pump  always  travels  its  full  stroke,  thus  working  with  th« 


TINNING     FURNACE 

For  COATTNC  WIRFS  witli  Tfn.  l^nd.  rtc.      For  uiir    i><    n    BATH. 

WITHOUT  OXIDATIOri      ilUTOMATIG  HEAT  GU^JROL. 

Tte  Mir  TlMiat  rUal  M   tk«    V»rU°>   Markrt    >.  Hb    Aotamatir    Hrat    Ontml. 
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The  Electric  &  General  Works,  Ltd., 


15,   Victoria   Street,   London,   S.W. 


■4 


T 


WE    SPECIALISE    IN    E.H.T.    OUTDOOR    APPARATUS    OF    ALL    KINDS. 


Electrical  Apparatus 

up  to  80,000  volts. 


Telephone:    5223    VICTORIA. 


Telegrams:    "GABIONAGE  VIC.   LONDON. 


A  Paik  of  Boilee  Feed  Pumps.      Size  :    500  x  350  x  800. 


minimum  number  of  reversals  per  minute,  while  the  tendency  of  the 
duplex  pump  to  sliorteu  its  stroke  increases  the  steam  consumption 
by  reason  of  the  excessive  clearance.  For  this  reason  dui)lex  pumps 
cixmiot  be  used  as  air  pumps,  &c.,  or  for  any  service  except  where  an 
incompressible  Huid  lills  thi  pump  at  each  stroke.  The  simplex 
puuip  has  onlv  half  tlie  number  of  cyliudei-s,  stuffing  boxes,  joints,  &c. 

In  nearly  all  simplex  pumps  the  above  functions  are  carrietl  out  by 
separate  parts.  Au  auxiliary  valve  oi)erating  the  shuttle  pi.^on 
which  in  souie  examples  foruis  the  maiu  valve,  but  in  others  is 
attached  to  it.  In  a  few  pumps  only,  as  in  the  Willans-Oddie,  are  the 
functions  of  auxiliarv  valve,  shuttle  piston  aud  main  valve  com- 
bined in  one  single  piece.  The  particiUar  feature  of  the  WUlans- 
Od(He  pump  resides  in  the  fact  that  this  ^^ngle  combined  valve  is 
complctciv  balanced. 

The  ^^■illans-Oddie  valve  gear  combines  all  the  above  fimctions  in 
one  valve.  The  unbalanced  parts  of  the  valve  are  exposed  to  ex- 
haust steam  onlv.  and  the  valve  thus  becomes  truly  balanced.  For 
reversal  the  mo  vcmcnt  of  the  valve  itself  admits  full  pressure  steam  to 
one  end  of  the  valve  while  it  places  the  other  end  hi  comnumication 
with  the  exhaust  :  the  action  being  quite  positive,  the  valve  cannot 
stick.  The  valve  is  being  moved  in  a  rotary  direction  by  the  pump 
at  the  moment  of  reversal,  and  the  steam  has  only  to  change  the 
direction  of  motion  and  not  to  start  the  valve  from  rest,  nor  over- 
come unnecessary  •  stiction."  The  steam  is  slowly  admitted  to 
start  the  pump  from  rest  after  revei-sal.  and  full  advantage  is  taken  of 
tlie  exjiansive  force  of  the  steam  to  bruig  the  moving  parts  to  rest 
and  complete^  the  stroke.  The  steam  distribution  permits  the  pump 
stroke  to  begin  and  end  slowly,  thus  enabling  the  valves  to  lift  and 
return  to  their  seats  without  shock. 

It  is  generally  admitted  that  the  direct-acting  pump  is  the  best 
l)iunp.  superior  for  boiler  feeding.  It  has  proved  itself  capable  of 
meeting  all  the  exacting  and  arduous  conditions  due  to  this  service. 
It  gives  an  even  and  continuous  feed,  mamtaining  a  constant  water 
level.  It  deals  with  heavy  or  light  loads  with  equal  certainty  and 
reliability.  It  feeds  hot  or  cold  water  .vithout  readjustment  or 
resetting.      It    accommodates   itself   in   speed  to   meet    the   most 
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:brix18h:     iviade:. 


I'lir  fpic  Bilvirc  (  r  ii--i-'iiiiir  on  :itiy  litrtitiiif  iniil.liiii  write  tn 

HOLOPHANE    Ltd.,  12,  Carteret  Ct  .  London.  S.W 


(iiflit  nit  ('iiii(lilii)ii>iif  |ii|)<'  linrs.  allow  iii^  the  inasN  of  \\at('r  to  lie 
hI<»\vI\  .'Kcclcratcd  and  slowly  l)roiif;lit  to  rost  and  juTrnitling  tlio 
valves  to  (|iii('t!y  rc>-seat.  Wo  uiKlfrstund  that  no  other  tyiK>  of 
piiMip  fiillils  all  the  re(|iiireriients  of  successful  boiler  ftn-ding  except 
tiie  simplex  dircct-a'tinf,' steam  pum|>. 

The  Willans-Oddie  standard  pnni|)s  have  cast  iron  water  ends, 
fitted  with  hard  ^'immefal  liiicts  ;  the  \al\('  chest  is  cast  in  one  piece 
with  tin-  pump  cyclin«lcr,  and  is  iitted  with  valves  of  the  ^Toup  type 
cut  from  the  soli(l  hronze  bar.  Pumps  can  he  made  with  all  (;imnieta  I 
water  ends  and  can  also  he  pro\  ided  with  separate  \  nlve  ihests  ixilterl 
to  the  |iump  hody. 

For  idl  feed  from  condensers  automatic  float  control  jjear  should 
he  titteil.  \i\  this  means  the  feed  to  the  lioilers  is  delivered  at  the 
rate  of  e\a|M>ralion.  keeping;  the  water  level  const)inl  without  sjM-cial 
attention.      In   iildition  toMiisa  steady  f»'<-d  pnimotes  easy  steinninR. 

Standard  si/is  of  automatic  float  tanks  an>  arranged  to  suit  all 
Hizes  of  feed  pumps.  The  tank  is  of  <'ast  iron.  Iitted  with  an  ojmmi 
top  lloal  having  double  levei-s  an<l  counter  wei>;lit.  The  dischar^jp 
water  from  the  air  pump  or  feed  lieater  flows  into  the  lloat  and  kee|>s 
it  lilled.  The  laid*  is  normally  half  full,  and  any  movem-ut  of  the 
float  due  to  alteration  in  tlu>  water  level  in  the  lank  ojmmis  or  closes 
the  throttle  valve  supplying'  steam  fs)  the  pump,  thus  HUtomatic.dly 
re((ulatinn  the  speed  of  the  |)um|i  to  lh«'  HMpiin'il  ca|Nfily  of  tlie  plant. 

The  aJMive  details  are  abstracted  from  a  new  pamphlet  ju-t  is,s»(<d 
l>y  Willans  \  |{obinson.  IJu>;by.  From  a  eopv  •>(  il>  -  n.  ..v  (nii»,..i 
interi>s»inn  details  can  Im*  oblaine«l. 


FUME  REMOVAL  IN  DOPING  ROOMS. 

Now  lh:,t   the  fvempl;  nc  uidu.-liy  hi's  develop.d  s.    '  and  a 

gn>at  number  of  new  mi<nuf.<  tun>rs  nn-  making  the  |  i  these 

nmehinef*.  the  «piesliun  of  nMuovinji  the  noxiouH  (unies  from  ttie  dmimih 


in  which  the  p! 
jiroperly  conii' 
it  is  es.'UMitial  th."l 
1hes4<  fumes  are  v 
the  rooms.     Thi 


«'  beinii  doped  is  of  ."t^ime  inn»ort.''nec,  I'nleHX 
ne  funes  may  prove  harmful  to  the  workmen, 
vstem  8h«»uhl  Iw  adopti^l  whirh  will  ensuiv  that 

'  -fely  e.M.ieil  rway  and  fresh  air  -.■•■•'■  '  ■■i 
lis  devis«>d  by  the  Ventib.tinji  1 


hepariment  of  the  i.eneral  Kleetrio  («.  (Ltd.).  of  «»7.  Qu«><>n  \  !■  i.iia 
ptriH>t.  I^iiulon.  !•'  '      •  ■  -ntet  difTcirnt  comUlions  are  of  inton^^t. 


Ferranti  Ltd 

Central  House,  Kingsway,  London,  W.C. 


SWITCHQEAB.   TBANSFOBMEBS,  METEBB, 
ELECTBIG    HEATINQ    A    COOKIHQ    APPABATUB. 

WrUe  for  Binder  "  N." 


A  diagram  of  an  efficient  system  is  shown  in  Fig.  A.  In  this 
•  \>tem  the  fumes  are  extnuted  at  a  uniform  velocity  from  all  parts 
i;id   carried   up   for  discharge  above   the  roof.     A    centrifugal    fan 
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Room  Vektil.\tion  throioh  Slidinc  Door.s. 

direct-coupled  to  a  "  Witton  '"  motor  is  u.sed.  On  the  intake  side  is 
a  duct  fixed  the  full  length  of  the  shop,  having  o|)enings  with  adjust- 
able sliding  doors  at  the  floor  levels  and  on  the  discharge  side  is  a 
duct  at  the  side  of  the  building,  taken  to  a  [K)int  just  above  the  roof. 
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Room  Vkntii.vtion  tuhoiimi  Floor  B<»\Rns. 

ami  Iitted  with  :i  cowl  suitably  designed  to  ensun^  the  fumes  l>eing 
discharged  upwards  and  efficiently  disjjerse*!.  Tf  the  <lo|»e  shop  is  a 
building  by  itself  the  duct  can  W  erected  in  any  c»mvenient  |K>sition 

at  tli<>  >ide    or   in  the  middle  of  the  buildini!.      In  those  cases  where 
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—you  made  a  note  last  week— 

to  ask  the  ''  EL  AST  A  LAMP ''  people 
for  prices  and  discounts.  Every  day 
you  delay  you  are  losing  money, 
because  **ELASTA  LAMPS"  mean 
substantial  profits  to  you.  Send  that 
enquiry  along  to-day  and  you  will 
be    a    satisfied    man    to-morrow. 


Advi.  of  Pope's  Electric  Lamp  Co.,  Lid. 


Also  makers  of  Carbon  and  Radiafor  Lumps. 


Hijihe  Road,  Willesden,  X.  11'. 


the  dope  shop  happens  to  form  part  of  a  large  r.rca  of  workshops  the 
duct  can  be  r.rranged  so  as  to  carry  the  fumes  to  a  convenient  posi- 
tion for  fixing  the  fan  and  discharge  arrangements.  By  means  of  the 
sliding  doors  it  is  possible  to  regulate  the  area  of  the  openings  to 
obtain  uniform  extraction  at  all  points,  as  naturally  the  opening 
furthest  from  the  suction  would  have  to  be  of  the  largest  area.  In 
selecting  a  suitable  fan  there  are  several  points  to  be  considered. 
First,  the  exact  cubic  contents  of  the  shop  must  be  ascertained. 
Secondly,  the  length  and  size  of  intake  duct  which  would  be  most 
convenient  must  be  decided  upon,  taking  into  account  the  fact  that 
the  larger  the  area  allowed  the  smaller  will  be  the  fan  rc(piired. 
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the  ducts  when  fitted  on  one  side  or  on  both  parallel  sides  when  the 
duct  luns  down  the  centre. 

Fig.  B  is  a  diagrammr.tic  sketch  of  a  system  using  a  special  pro- 
peller blade  exhaust  fan  as  sui)i)lied  by  the  G.E.C.  with  fume  and 
flame  proof  motor.  To  cope  witli  the  fumes  and  obtain  a  fairly  even 
velocity  over  the  floor,  a  tapered  cellar  is  provided  with  the  floor 
boards  left  |  in.  apart.  The  fumes  are  then  drawn  down  through 
the  spaces,  and  owing  to  the  t  pering  are  drawn  at  practically  ecpial 
rates  from  both  ends  of  the  room.  It  is  preferable  to  have  small  fans 
of  high  speed,  rather  than  large  fans  of  low  speed,  so  that  the  fumes 
are  discharged  and  disjiersed  at  a  higher  velocity. 

Where  it  is  not  possible  to  arrange  the  fans  in  this  way  they  can 
be  atted  as  Fig.  C  on  the  flocr  level,  and  in  order  to  avoid  dead 
corners  it  is  advisable  to  employ  two  or  more  fans  ju-cording  to  the 
wiflth  of  the  room.  It  is,  of  course,  e(iually  important  in  these  eases, 
as  in  that  of  Fig.  A,  to  make  am])le  i)rovision  for  fresh  air.  These 
two  systems  are,  of  course,  cheaper  in  both  mitial  and  running  cost 
than  the  system  as  Fig.  A,  but  can  only  be  employed  when  the  resis- 
tance to  the  flow  of  air  is  low.  In  arriving  at  the  fixing  position  for 
the  fans  in  Figs.  B  and  ('.due  consideration  must  be  given  to  the 
direction  of  prevailing  winds  ;  in  fact,  it  is  advisab'e  to  erect  on  the 
discha.ge  side  lOuvre  vcMitilators  to  neutralise  the  effect  of  strong 
winds  blowing  on  the  fans  and  causing  back  draughts. 


Room  Ventil.\tion  through  Large  Fan  Outlet. 


Thirdly,  the  length  and  size  of  the  discharge  duct.  Tt  is  recommended 
that  a  great  number  of  changes  should  be  allowed  even  to  the  extent 
of  60  times  per  hour.  It  is  possible  to  fit  a  speed  regulator  to  the 
motor,  so  that  the  outi)ut  of  the  fan  can  be  varied  according  to  cir- 
cumstances. When  fixing  it  should  be  arranged  that  the  motor  is 
not  subjected  to  the  fumes,  and,  alteniatively,  it  must  be  fume  and 
flame  proof.  Suitable  protection  from  the  weather  should  be  pro- 
vided for  the  fan  and  motor.  The  supply  of  fresh  air  is  just  as  im- 
portant as  the  exhausting  of  the  fumes  and  fresh  air.  Inlets  of  liberal 
area  should  be  provided,  preferably  in  the  wall  furthest  away  froni 


TUNGSTEN  TARGETS  FOR  X-RAY  TUBES. 


I'ntil  recently  tlie  anodes  of  most  X-ray  tubes  have  been  made 
of  platinum  or  iridium,  but  the  high  cost  of  these  metals  has  made 
it  impracticable  to  employ  such  massive  blocks  as  are  technically 
desirable.  The  great  increase  in  the  demand  for  X-r(vy  et|uipment 
during  the  last  few  years — <inite  apart  from  the  entirely  abnormal 
dcmaiul  for  army  medical  purposes— has  made  the  whole  problem 
oi  target  construction  of  considerable  importance.  Careful  investi- 
gation has  shown  that  tungsten  targets  iire  quite  satisfactory  if 
suitably  prepared,  and.  as  compared  with  platinum  or  iridium 
targets,  tliey  have  the  advantage  of  being  much  less  expensive. 
The  metal  tungsten  has  a  large  atomic  weight  combined  with  a  high 
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Canadian  and  Indian 

MICA 

CUT,  SLAB  &  SPLITTINGS. 

MINIMUM   STOCK   200.000  lbs. 


Peerless    Leatheroid    Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite  Fibre,  Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AWARDED  THE  CONTRACT  FOR 
THE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 
ADMIRALTY    OVER    19)0.    1912.    1913.    1914   and    1913. 


ATTWATER  &  SONS, 


TclcRram*  : 
Allwatcr*.  F'rctton. 

1  cicplionc  No. 
1045(2  linr.). 


HopWOOd  St.   Mills,      EsubllshedlSCS 

PRESTON.        i'\,Pf ''°"  >  «  c 

et.    Western   Union. 


nuMiiiK  |)()iii(,  wlii.h  enables  it  to  n-.'iist  tlie  intense  heat  of  tlie 
eutlKxle  ray  honihanhnent.  Al  the  same  time,  its  n'laliv<'ly  low 
c«Ht  ppimitH  H  more  Kiiiisfanliai  l.lo(  k  of  metal  to  he  c  inploud  than 
in  eommercjjilly  |Kjssihh-  uhere  platiniini  or  iridium  is  iis,.<|. 

The  pra.ii.Mliiiiiy  of  huiidiiij:  tnncrsten  tarpets  siiitahir  fdp   X-rav 


\  I  \.\\ 


ll  NO.STKN   (  ATHcHK. 


work  (le|M'n(lH  essentially  on  llie  preliminary  |)nMln(tioii  oi  'iut  tile 
tnn>(sten.  This  prohlem  has  l»een  solved  satisfactorily  in  conMection 
with  elect rie  lamp  mannfacture.  and  it  is  interest ing  to  note  that  the 
Uritish    Thomson  III. listen    <',i.    (Ltd.).    77.    rpjK-r    'I'hantis  stn-cf. 


London,  E.G.,  is  now  prepared  to  supply  from  stock  to  X-ray  tube 
manufacturers  tungsten  targets  manufactured  in  accordance  with 
tlieir  patents.  The  target  itself  conists  of  a  block  of  ductile  tungsten 
brazed  into  a  copper  block  or  cup,  and  providing  a  smooth  tungsten 
surface  upon  which  the  cathode  discharge  impinges.  The  whole  is 
ready  for  immediate  mounting  in  the  tube,  and  undoubtedly  con- 
stitutes a  further  important  advance  in  electromedical  manufacture. 


MAZDA  LAMP  PROGRESS. 


We  hear  that  jjroduction  has  been  so  much  increased  in  the  B.T.-H. 
Lamp  Works  at  Rugby  that  new  plant  has  trespassed  on  the  nonnal 
."Storage  sp-ace,  leaving  insufficient  room  to  accommodate  the  stock 
held  to  meet  all  contingencies.  The  B.T.-H.  Co.  had,  therefore,  to 
iinange  for  more  storage  capacity,  and  took  over  the  well-known 


The  Exterior  \'iew  ok  the  new  M.\zd.\  Lamp  Stokk. 

Hugln  Ski'ting  Rink.  We  give  an  illustration]  showing  tie 
exterior  of  the  rink.  The  annexe  itself  is  already  crowded.  jMid 
a,  .second  floor  has  to  be  1  uilt  immediately  to  facilitate  working  in  the 
building  a:id  add  to  its  cajacity.  .At  the  same  time  the  existing 
n:edley  of  lighting  devices  will  be  re])laced  by  high  efHciency  units 
on  the  well-known  H.T.-H.  principle.  The  Mazda  lamps,  as  fjwt  as 
they  are  made  in  the  works,  are  jacked  on  to  an  electric  vehicle, 
which  perforn?s  a  number  of  daily  journeys  between  the  works,  the 
new  store  and  the  ra'lwai  station,  which  is  (piite  near  the  factory  and 
the  sidles. 


France.  Propn.'ied  Patent  LegisJaliott. — A  Hill  w.is  recently  pa,<wrd 
by  the  ("ha.mber  of  Deputies  ((lovernment  Rill  Xo.  l.'iSS)  to  give 
power  to  the  .Ministers  of  War  and  Marine  to  exploit,  in  State  or 
l>ri\ate  factories,  inventions  of  inteix^st  to  the  army  and  navy,  which 
are  j)atented  or  dejiosited  for.i)atent. 

.\  clans(<  has  now  liecn  insert cil  sti|MiIatin4i  that  the  Minister  of  Co»n- 
nicree  will,  in  eases  where  the  jiuMication  of  patent  rights  wo\ild  present 
inconvenience  or  danirer  to  the  iState,  dispense  with  such  publication. 
I'atenls  wi'l  not  he  allowed  to  he  deposited  abroad,  either  by  I'Ycnrh 
subjects  or  foreigners  tloniiciliMl  in  France,  if  referrini;  to  inventions  of 
interest  to  the  n'lvy  or  navigation,  aviation,  aerostation,  armaments, 
artillery.  teleKrajthy.  «'xi>losive.-<.  gvm]>ow(ier  (>r  military  engineering. 


H.   WEIDMANN.    Ltd.,   RAPPERSWIL,   Switzerland. 

rr  f^  ^^    ""^    SPECIALISTS    IN    THE    MAtMUFACTURE    OF 


„Carrog^" 
Wcidm'^"" 


.v,l. 


F>R  Ess  BOAR  D) 

(k'st  Quality.    'na,aa,ww>a.    Proved  by  repeated  tests. 

Sheets    in    thickness    from    O'l    upwards 
Endless    Rolls    and    Strips    frofti    0"1    to    1    mm.    thickness. 

Prcs.span   Coils   and    Tubes   for   Transformers. 

I'resspan   .\rmaturcs.  Discs  and  Sh.i;x"d  .\rliclcs. 

BLACK    PRESSPAN. 
1V1ICA  COVERED    PRESSPAN.    Ac. 

"-  T      V       .  n,   1908.  CUMcdal:   Btrac  1914, 


VARNISHED   PRESSPAN. 
OILED    PRESSPAN. 
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<e>     The   Round   Table,     t 

Y  By    "KVA."  ^ 


Bon  Mot  of  the  Week. — "  We  have  magnificent  traditions, 
and  we  have  still  the  finest  engineering  stock  in  the  world. 
Let  us  make  use  of  it,  and  not  crab  it  by  constant  depreciation. 
Aggressive  self-confidence  makes  for  success,  and,  after  all^  it 
is  not  much  more  disagreeable  than  aggressive  pessimism." 
Mr.  L.  Pendred  in  the  "Daily  Chronicle." 


Newspaper  accounts  state  that  an  elephant  is  in  use  as  a 
tractor  in  the  Sheffield,  district.  Why  not  an  electric  battery 
vehicle  ?  Mr.  Fedden  must  surely  regard  this  as  a  challenge  to 
his  trunk  main  !  ^         ^         ^         ^ 

"  Point  Five  "  writes  :  Having  become  the  possessor  of  a 
Mazda  rotating  lamp  shade,  I  am  now  in  a  quandary  as  to 
whether  in  connecting  it  on  the  power  circuit  I  am  liable  to 
prosecution  by  the  local  supply  undertaking.     Please  say. 

*         *         *         * 

I  hear  that  the  Batti- Wallah  Society  has  decided  to  hold  an 
"  Informal  "  Meeting  on  the  evening  of  Friday,  February  25. 
The  "  Battis "  have  not  foregathered  for  many  moons,  and 
doubtless  this  opportunity  will  be  taken  to  defy  the  Zepps  and 
spend  a  pleasant  time.     We  want  cheering  up. 


Our  American  cousins  do  take  the  biscuit  for  blufT  in  business. 
I  hear  of  a  firm  in  the  Eastern  States  who  advertise  largely  and 
who  at  one  time  put  out  a  bold  announceinent  of  lighting 
"plants  "  for  yachts,  motor  boats,  &c.  An  inquiry  came  from 
Eastern  Europe  and  the  prospective  buyer  was  surprised  to 
receive  a  leaflet  containing  detailsof  port  and  starboard  fittings 
with  lamps  supplied  from  dri/  batleries.     Some  plant  that ! 


The  illustration  is  a  good  example  of  modern  illumination 
(Wotan-Benjamin  units)  in  a  factory  devoted  to  the  making  of 
tin  boxes.     They  look  like  something  else,  but  they  are  not. 


According  to  the  "  Canadian  Electrical  News  '  :  \  ,l.;g,i!i 
is  a  terse,  yet  complete  expression  of  the  go.xlness,  e.xcelience  or 
opportunity -giving  qualities  of  a  community."  If  that  is  reallv 
so,  then  Heaven  defend  us  from  such^things. 

*         *         *         * 

Our  tame"*artist~has  endeavoured  to  give  an' impression  of 
the  effect  of  a  bursting  gauge  glass  upon  the  accountant  of  a 
certain  electricity  works  who  had  atte.sted  under  Lf)rd  Derbv's 


23« 


a 


scheme.     He  had  come  into  the  boiler  house  to  accustom 
himself  to  sounds  resembling  shell  fire.     He  got  them  ! 


* 


I  read  in  a  transatlantic  contemporary  that  "  '  dead  "  towns 
are  lightless,  signless  towns,  poor  places  to  live  in.  '  Live " 
towns  are  always  judged  by  their  after-dark  brilliancy — their 
power  to  attract  people  from  ueighbouring,  imlighted,  un- 
progressive  towns.  '  Live  '  towns  get  the  lion"s  share  of  the 
buyer's  money — at  the  expense  of  dead  towns."  Which,  being 
so,  there  is  not  a  town  in  Western  Europe  that  is  not  only  dead 
but  damned  ! 

*  *        *        * 

One  of  the  unrecorded  short-circuit  incidents  is  that  of  the 
driver  of  a  steam  roller  which  was  doing  some  repairs  in  a  lari^e 
yard.  While  manoeuvring  over  an  awkward  stretch  of  ground 
he  butted  with  the  front  roller  a  group  of  four  1  sq.  in.  joint 
boxes,  main  L.T.  feeders  backed  by  a  3,000  kw.  plant.  A  huge 
hole  was  melted  in  the  rollers  and  the  effect  of  this  and  the  flash 
on  the  driver  was  immediate.  It  is  said  that  he  left  hurriedlv 
without  drawing  his  wages. 

*  *         *         * 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician    Second  Series),  Februarv  1,  1S79.] 

A    Curious    Thekmo-Magxetic    Motor. — Profs.    Houston    and 
Thomson  contribute  a  note  on  this  subject  in  the  *"  Jounuil  "  of  the 
Franklin  Institute.     During  iiivestigations  on  the  incre?^e  in  the 
coercitive  force  of  steel  by  changes  of  temperature,  thev  devised  a 
thernio-magnetic  motor,  which,  however,  tliey  state  to  bo  onlv  ot 
scientific  mterest.     A  disc  or  ring  of  thin  steel  is  mounted  on  an  axis.  ■ 
The  edges  of  the  wheel  are  placed  opposite  tlie  poles  of  a  horseslioe 
magnet,   and   the   wheel   is    thus   magnetisd    by    induction.     Tiie 
singular  phenomena  is  that  any  section,  say,  midway  between  thei 
N  and  8  poles,  being  sutficiently  heated,  the  disc  revolves  ui  the 
direction  from  S  pole  to  X  pole.     The  heated  section,  say  the  authors, 
has  its  coercitive  force  increased,  and  being  less  acted  upon  bv  the 
S  pole  than  the  section  immediately  adjacent,  motion  in  the  direction 
previously  indicated  takes  place.     To  ensure  success  the  disc  must 
be  sufficiently  thin  as  to  prevent  its  acquu-ing  a  uniform  temperature. 
The  same  effect  takes  place  if  tiie  source  of  heat  is  apphed  to  diame- 
trically opposite  portions  of  the  disc.     The  amomit  of  heat  expended 
is  enormous  wlien  compared  witii  the  force  develoj)ed,  so  that  uo 
l^actical  result  is  expected  to  arise  from  this  discoverv. 
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No.  291.— Self-Actine  Starter 
for  D.C.  Motors  up  to  15  H.P.,  on 
voltages  up  to  500.  The  start- 
ing resistance  is  cut  out  by  a 
succession  of  contacting  fingers 
which  make  circuit  on  tosoUd 
copper  butt  contacts,  the  ex- 
tremely simple  construction  & 
operation  making  this  starter 
entirely  reliable  and  satisfac- 
tory on  any  automatic  service. 
i|||||{||||||{||||||llllllllllllllilll!llllllllllllllllllllllllMl!ll, 
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AUTOMATIC  CONTROL  GEAR     | 
IGRMIC  ELECTRIC  C^  UP     | 

147,     Queen     Victoria     Street,     London. 


No.  301 .  -Self -Act ing  Starter, 
having  in  addition  to  the  Rheo- 
stat a  Magnetically  Operated 
Main  Circuit  Breaker,  fitted 
with  Magnetic  Blowout,  this 
being  interlocked  with  the 
starter  so  that  the  main  cur- 
rent is  never  made  or  broken 
on  the  starter  contacts.  Suit- 
able for  most  forms  of  remote 
or  antomatic  control. 

liiill 
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SIEMENS 


ELECTRIC 


OTORS 


Part  of  small   Motor  Shop, 
Stafford  Works. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

HbadOj-picbi  CAXTON  HOUSE,   WESTMINSTER.  S.W. 
Ttiaphonei  Gbrraro  66O1  Talegramsi  "  SiByiuALOs,  Vic,  Lomdob." 

.Suppllei  Dept.  :    38  &  30.  UPPER  THAMES  STREET,  EX. 

T«l*phon*i  CiTT  5350.  TelBgrams  1  "  Sibmoto«,  Cbmt.,  Lobdow." 

HOME  BRANCH  ADDRESSES: 

BiRuiNOHAU — Ontral  Ho  ,  Ntw  St 


Bristol— 30,  Bridgo  Street. 
Cardifp— 89,  St  Mary  Street. 
Glasgow— 66,  Waterloo  Street. 


Manchbstbr — 196,  Deanstate. 
Nbwcastlb — 64-68,  Colllnrwood 
Shbffibld— 22,  High  St.      [Bldn. 
So-jTHAMrroM — 46.  H\gh  Street. 


Branohos  In    Principal    Tovwn*   Abroad. 


ELECTRICirY  TN  THE  PAPER  MILL. 


Tlicn?  is  lianily  u   inodcni   paper  mill  in   tlit'  count rv  in   wliich 
fleet ric  power  is  not  employed  for  one  purjK)se  or  another.     Ther- 


is  certainly  no  milf  in  which  electricity  could  not  be  adopted  with 
advantage* '.The  question  of  lighting  i.s  of  little  concern,  for  the  use 
of  electricity  for  this  purpo.se  is.  in  most  cases,  a  foregone  conclusion. 
It.s  employment  for  driving  the  many  machines,  ranging  from  the 
large  breakers,  beaters  and  refiners  down  to  the  smallest  cutters  that 
comprise  the  equipment  in  a  paper  works  Is,  however,  of  industrial 
inijKtrtance. 

J II  the  great  niajoritj-  of  cases  electricity  could,  no  doubt,  be 
ad'  ipted  advantageoasly,  but  there  may  be  mills  in  which  its  benefits 
would  not  be  .so  apparent.  P'very  mill  must  be  individually  studied. 
•^n  far  a.-<  tlie  smaller  machines  are  concerned,  electricitv  has  no  rival 
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-Breaker  in  Paper  Mill,  Belt  Driven  hv  a  50  h.p.  I^pe- 

VENTILATED  MoTOR. 


at  the  present  time.  With  electricity  the  motor  cm\  be  plac«d  on 
a  bracket  overhead  or  bolted  direct  to  the  ceiling ;  it  can  be  placed 
alongside,  or  it  can  be  accommodated  in  a  jiit  underneath.  There 
is  no  waste  of  valuable  floor  space  that  can  be  iLse<l  to  better  ad- 
v\antage  in  the  production  of  material  ;  the  si)eed  can  be  controlled 
at  will,  and  energy  is  only  absorbed  in  direct  proportion  to  the  work 
done. 

As  to  the  source  of  the  power,  many  mill  owners  prefer  to  generate 
their  own  supply,  others  find  it  more  convenient  and  economical  to 
take  a  supply  from  a  public  imdertaking. 

The.se  remarks  will  serve  to  introduce  a  new  catalogue  from  Messrs. 
Mather  i^  IMatt  (l..t<l.),  Manchester,  which  api)eals  to  the  paix'r- 
making  industry  directly,  and  is  al-^o  of  considerable  general  interest. 
The  firm  has  for  many  years  built  machinery  for  the  textile  and  jwiwr 
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V"  Type  Motor.  Drivix;  Wet  Knd  of  "  M.r.. 
Paper-makinu  M.\chine 


i  I'     I.      HHi  MP.  ••  p  ••  TvPK  Motor.  Urivivo  a  in.B..wi. 
S;  rrn  tvi.KNn  i?. 

Any  .h|«-,mI  \kM«.--„  IM)  ft.  and  .Mm  ft.  jx-r  nnnut^-.  o«.i  U-  ul.(«in.Ml  with 
llu'  .«|M<r,U  lueiluKl  of  »\wd  control  by  the  movomcni  of  a  sinnll  Ii«nd 
whrrl. 


Tliis  motor  runs  continuously  fmm   Sunday   niiilnight    to  Satunlay 

.iflCllKMin. 

tr.idrs  .Old  has  also  .sixH^iali.setl  in  the  ele«'tricAl  equipment  of  many 
mills  and  f,'ictorie.s. 

^  The  cAtalogiie  deals  not  with  ]Kii)er-making  marhinery  it.<^If.  for 
the  (inn  does  not  prrMlnoe  this  <la«is  of  jilant.  bnt  with  auxiliary 
machinery  that  is  of  cm  pi. tI  im{»ortan(n»  in  jwjM'r  mills.  S<-\eri»I  jwgcs 
are  devoted  t«  the  question  of  water  supply,  a  tnoHt  imix>rt'ant'  oon- 
aideintioo.     Turbine  and  reoiprocating  purop»-lor  Iwiler  feed,  water 
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LEAD  MELTING  FURNACES 

iiliitrf  Palt'Hisi 
For  Cable  and  Pipe  Presses,  Accumulator  Grids,  etc., 

WITHOUT  OXIDATION.      AUTOMATIC  HEAT  CONTROL, 

ENORMOUS   SAVING    IN    RESIDUE. 

MONOMETER  MANUFACTURING  CO.,  Ltd.,Whitehouse  St..  Aston,  Birmingham. 


supply,  firp  protcftioii  and  tho  j)unipiiig  of  paper  pul|)  arc  illustrated 
and  described.  A  section  is  concerned  with  the  "  (.Jrinnell  .Sjjrinkler"' 
system  of  fire  protection,  while  special  machines  for  calendering  and 
others  for  coating  photographic  papers  and  cards  form  tlie  subject 
matter  of  several  pages.  "f-iW  -y 

Turning  to  the  purely  electrical  matter  in  the  catalogue,  many 
illustrations  are  given  of  motors  that  have  been  supplied  to  paper 
mills  throughout  the  country.  More  tlian  one  installation  has  been 
in  operation  for  upwards  of  12  years,  the  machines  emjjloyed  being 
of  the  Mather  &  Piatt  variable-speed  d.c.  type.  An  interesting 
a})plication  is  shown  in  Fig.  1,  which  illustrates  a  100  h.p.  "  P  "  ty))e 
motor-driven  booster  coupled  to  a  10-bowl  super  calender.  This 
arrangement  permits  of  minute  variations  of  speed  at  any  intervals, 
over  wide  range,  without  loss  through  the  em])loyment  of  resistances. 
Fig.  2  illustrates  a  50  h.p.  pipe-ventilated  motor,  belt  coinieeted  to  a 
breaker  in  a  large  paper  mill,  while  Fig.  .'5  is  of  interest  as  .showing 
the  reliability  of  the  Mather  &  Piatt  motor  design.  The  machine  is 
of  the  firm's  d.c.  "P  "  type, and  drives  the  wet  end  of  an  "M.G." 
paper-makiixg  ■  machine  which  is  continuously  in  operation  from 
Sunday  midnight  to  Saturday  afternoon.  Among  the  largest  paper 
mill  installations  for  which  Mather  &  Piatt  have  been  responsiljle 
may  be  mentioned  that  at  the  works  of  the  C'ulter  Mills  Paper  Co., 
Peterculter,  Aberdeen,  where  upwards  of  30  motors,  mostly  of  the 
pipe-ventilated  pattern,  with  an  aggregate  capacity  of  500  h.p.,  have 
been  installed.  The  Darwen  Paper  Mill  Co.  uses  a  d.c.  200  kw. 
Mather  &  Piatt  generator,  and  Messrs.  Chas.  Marsden  &  Co.  (Ltd.), 
Barnsley,  employ  a  rope-driven  350  kw.  generator  and  a  smaller  set 
with  an  output  of  85  kw.  The  motor  equipment  includes  one  of 
100  H.p.  and  about  30  others  with  a  combined  horse-power  of  some- 
thing like  550.  .  At  the  East  Lancashire  Paper  IMiJl,  Radcliffe,  also, 
30  similar  motors  are  running,  totalling  over  5C0  h.p.,  and  taking 
current  from  three  generators  with  an  output  of  about  550  kw.  These 
examples  serve  to  indicate  the  possibilities  of  electric  drive  for  paper 
mills,  and  the  extent  to  which  Messrs.  Mather  &  Piatt  have  laid 
themselves  out  to  provide  the  most  suitable  electrical  equipment. 
'  Station  engineers,  consultants  and  others  whose  duties  bring  them 
into  touch  with  the  paper  industry  should  obtain  a  copy  of  this 
informative  jmblication. 


"ANGELUS"  ELECTRIC  FIRE. 


Particulars  of  a  new  pattern  of  electric  tire  are  being  issued  to  the 
trade  by  Messrs.  Strode  &  Co.,  St.  Paul's-churchyard,  London,  E.C. 
The  fire  itself,  which  is  shown  in  the  adjoining  illustration,  is  fitted 
with  fireclay  bars,  across  which  are  wound   x'ertical  spiral  nickel 


Anoelus  Fire  with  Guard  Raised. 


SIMPLEX 

Anti' Zeppelin  Reflectors 

The  New  Lighting  Regulations  make 
these  reflectors  more  than  ever 
necessary,  especially  to  factories 
with  much  window  space  or  roof 
lighting. 

The  glare  of  the  lamps  is  screened 
from  windows  and  roof  lights ;  every 
ray  of  light  is  diverted  to  useful 
work. 

For  the  general  lighting 
of  large  factories  these 
reflectors     are    unequalled. 

THE 

Reflectors 

are  made  in  two  types 
Extensive  &  Intensive 

They     are     enamelled      dark      green 

outside,     with     a     special     diffusing 

reflecting  surface  inside. 

Write  for  Catalogue  No.  614, 
just  issued. 

Simplex  Conduits  Ltd. 

Garrison  Lane,  Birmingham 


London  — 

1 13-1 17.Charing  Cross  Rd.,W.C. 
Manchbstbr — 

16,  Corporation  Street, 
Gla^ckjw — 

72a.  Waterloo  Street. 
Bristol — 

11,  Denmark  Street. 
Nbwcastlb — 

61-65.  High  Bridge 


Leeds— 

6,  White  Horse  Street 
Liverpool — 

96.  Whitechapel. 
Swansea — 

14,  Heathfield  Street 
Cardiff — 

4.  Westgate  Street. 
Aberdeen — 

l.Crimon  Place. 
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RHEOSTATS 

NEW    LIST    NOW    READY. 
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DENZIL    WORKS,    WILLESDEN,    LONDON,    N.W. 

(,'«.'/ <«i/.i/>  /i)  //;<    .'Ui'iiiial  ly.    Il'iii    O/fia,   Iniiia  Ofim,   Loloniai  Odfid, 


I'liroiiiiniM  licaliii^  clt'iiKMls.  Ivuli  of  these  liai^  lias  a  load  of 
1  kw.  'I'liey  are  mounted  in  a  horizontal  |K)sition  and  are  screened 
from  flireof  eontncl  by  a  eop[K;rp<l  wire  f!;iiar(l.  This  miard  is  one 
of  the  most  interesting;  features  of  the  (ire.  which  is  so  designed  that 
it  can  he  released  from  its  position  at  the  toj)  of  tlie  lire  and  drawn 
down,  when  it  «'an  be  jfiven  a  horizontal  ponition  a  few  inchcfl  above 
the  lloor  h'vel.  and  ri^riclly  sup|M)rtod  so  as  to  act  as  a  shelf  upon 
which  plates  or  food  can  lie  kej>t  warm  in  front  of  the  heating 
elements.  A  dose  examination  of  the  ilhiHtration  will  show  how  the 
ffiianl  is  constructed  to  curry  out  this  int«'n'stinp  fimction. 

At  the  hack  of  the  lire  body  then»  is  also  a  copix-n-d  win>  frame 
which  can  be  drawn  up  and  pulled  out  into  a  horizontal  ]K)sition. 
in  which  it  furnishes  a  means  of  sup|M>rt  for  articles  of  clothing 
Mhi<h  re(|uirc  airing  or  drying. 

The  eom|ilete  lire  measun>s  20  in.  high  by  1  o  in.  wide  by  T)  in.  deep, 
and  weighs  18  lb  The  elements  are  eontrollivi  by  tw()  tundiler 
switehe.s  which  arc  sunk  into  the  front  |Mirtion  of  the  tin-  bodv. 
These  two  switches  turn  on  two  of  the  bars,  and  the  third  bar  is  put 
into  circuit  when  the  plug  is  placed  in  the  ronnecting  socket.  The 
frame  is  of  high-grade  cast  iron,  and  is  finished  in  art  black  or  golden 
brown  pondain  enamel.  We  uixlerstand  that  the  company  in  able 
to  .supply  these  (ires  for  all  standard  NoltiigeH. 


CONTROL  EQUIPMENTS  FOR  MACHINE  TOOLS. 

It  ha.s  long  been  nvogni.sed  by  mnnufactun-f>  an«i  users  that  to 
«ip«'rale  a  machine  tool  at  its*  highest  ertieieucy  there  should  Im^ 
|H)ssibl(<  a  wide  variation  in  s|m-ci1  in  each  individual  tool.  When 
tools  an<  driven  fn»m  long  lines  of  .shafting  this  in  not  economicalh 
|H»Hsible.  but  when  tools  an-  indivi<lually  driven  by  ejcctne  motors 
they  may  Ih'  «»|Mrate«l  at  any  sjxmmIs  in<le|>endent  of  any  other  tool 
\n  the  works.  To  nl>tain  the  maximum  efliciency.  therefore,  it  is  not 
only  nece.Hwiry  to  adopt  individual  motor  drive  for  the  maehine  tool 
Iml  the  control  of  t'\e  driving  motor  must  l»e  simple.  fm<<  from  e<im. 
plic.\!ion.  and  enable  the  o]>erat<ir  to  obtain  the  m.ixinnun  output 
with  tlie  minimum  risk. 

Tho   motor  eontml   should    l>e   entinl\    antoinatK.    ' 
nitontion  from  the  oixMator  l>eyon«l  pn-.'-sing  the  conli' 


SLATE 


INIGO    JONES   &   CO., 

Tudor  Slate   Works. 
GROESLON,  R.S.O.,  NORTH  WALES. 

Slates  Drilled  i  Shaped  to  Specification. 

.MHiiufHcinrers  f>f  e^cy  (iescnplion  of 
SLATE  WORK  tof  ELECTRICAL  EW6IWEER8. 

Slate  Masons.  Turners  and  Enaraellers. 


throwing  over  the  control  arm  and  enabling  him  to  devote  his  whole 
attention  to  the  work  in  hand.  The  automatic  control  should  en.sure 
that  tlie  motor  starts,  reverses  or  stops  in  the  shortest  safe  time  when 
required,  and  that  it  is  protected  against  excessive  overloads  at  all 
times. 

The  following  control  equipments  have  been  developed  to  meet  the 
foregoing  requirements.  They  are  fully  automatic,  require  no 
attention  from  the  operator  except  for  him  to  press  the  control  button 
or  throw  the  control  lever  to  the  forward  "  reverse  "  or  "  off  '" 
position. 

The  equipments  are  cla.ssified  under  four  headings,  as  follows  : — 

(fl)  Non-reversing  control  without  dynamic  braking. 

{h)  Reversing  control  without  dynamic  braking. 

(r)  Xon-reversing  control  with  dynamic  braking. 

(ri)  Reversing  control  with  dynamic  braking. 

The  apparatus  comprising  the  coniplete  equipment  is  determined 
to  an  extent  by  the  conditions  of  .service,  but  all  equipments  have 
a  common  feature  in  the  accelerating  unit,  which  is  an  automatic 


AccKi.EK  \tim;  I'mt  kok  Machink  Tool  Control  w  itu  ("ovkk 

Rkmovkp. 

devi«-e  giving  full  protection  to  the  motor,  and  ensuring  that  the 
machine  starts  or  .stops  in  the  shortest  safe  time.  All  the.se  equip- 
ments are  for  constant  sjH>ed  machines,  but  they  can  lx>  iised  for 
variable-speed  machines  in  conjunction  with  a  field  rheontat  and  a 
relay.  Standard  e(iuij)ments  are  designed  for  ca|Nveities  u|>  to 
id  u.v.  and  for  voltages  up  to  .■).">().  Xon-n-versing  control  e<juip- 
meiits  without  dynamic  braking  can  also  be  supplied  up  to  l.'i  H.r. 
at  2(M)-2r)(t  volts,  and  nj)  to  2.")  n.r.  at  400-5.')0  volts. 

Oprralinii.  \N'hen  t  he  cont  rol  sw  itch  is  clo.sed  currtMit  flow.->  through 
the  motor  i.rmaturr.  which  is  then  in  series  with  the  full  sUirting 
n'sistance  and  the  first  coil  of  the  series  contactor  or  accelerator,  and 
the  motor  starts  up  slowly.  A.s  the  s|H>ed  increases,  the  current 
taken  from  the  line  deerea,ses,  and  when  it  ivachos  the  value"  for 
which  the  accelerator  is  .set  the  first  contactor  closes  and  cut.s  out  a 
M'ction  <.f  the  starting  resistance.  This  results  in  a  fresh  turrent 
increment,  and  the  o|K-ration  is  rejvated  by  each  contactor  until  the 
whole  of  the  starling  resistance  is  cut  •»ut  and  the  motor  is  connected 
to  the  line.  ^The  accelerator  is  designe*!  so  that  each  sei-tion  of  the 
resistane*'  iseut'out  in  theshortest  .safe  time  w bile  the  motorcurrent  is 
kept  within  safe  liinii-.    V^chcout-actor.switcli  is  automatically  lockerl 


Ferranti  Ltd 

Central  House,   King^swa^.   London     W.C. 

8WITCH0EAR.    IB  AN8F0R  MERS.    METERS. 
KliECTBIC     HEATING    A    COOKING     APPARATUS. 

Hrit-  far   Binrtt^   "  N," 
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BELLING 

FIRES 

Over  30,000  in  use. 

Tested  by  more  than  400  Engineers  (luring  a 
period  of  3  years,  and  generally  recognised  as 
being  "  The  "^practical  and  reliable  electric   fire. 

A  P. C.  will  bring  our  40  page  illustrated  catalogue. 

017T    T    TXT/^      Q.T     r^f^        ELECTRIC   HEATING 
jDrL-l^J^lINVj      OC      KjyJ.,  SPECIALISTS. 

DERBY    ROAD.    EDMONTON.    LONDON,    N. 


E.  SHOWELL  &  SONS.  Ltd,. 

STIRCHLEY.    BIRMINGHAM. 

Cast 
Cable  Sockets. 

Suite  E74.     Made  in  all  Sizes. 

Type  A. — Straight 
„     B.— Offset. 

,.     C— R->'r.:  ar.ple. 

Illustrated  Dimenfioned  Showcard  for  Drawing 
Office  use  supplied  free  on  application. 


Sole  Agent  for  the  Electrical  Tride: — 

LIONEL  ROBINSON,  Ln^cl:n!wx: 

TsLSPHONs:  Holb^rn  6323 


open  so  long  as  the  (Uirrent  flowing  through  its  coil  exceeds  the  value 
for  whieh  it  is  set.  The  motor  is  thus  protected  against  excess  current 
at  each  step  of  the  accelerator.  On  moving  the  control  switch  to  the 
"  off  "  position  the  motor  is  disconnected  from  the  line  and  conse- 
quently comes  to  rest. 

Where  a  quick  step  is  required  this  is  accomplished  by  means  of 
a  controller  arranged  for  djniamic  braking.  When  the  handle  of 
this  controller  is  moved  to  the  "  braking  "  position  the  connections 


section  of  the  starting  resistance,  at  the  .same  time  completing  the 
circuit  through  the  second  contactor  coil.  This  short-circuiting  of 
the  starting  resistance  causes  an  instantaneous  current  increase 
which  locks  the  second  contactor  in  the  open  position  until  the 
current  again  decreases  to  the  predetermined  value  due  to  the 
speeding  up  of  the  motor.  Each  section  of  the  .starting  resistance 
is  short-circuited  in  a  similar  manner. 

The  whole  device  is  extremely  simple,  due  to  the  fact  that  the  coil 
used  for  closing  the  contactor  is  also  used  to  hold  it  oj>en  imtil  the 
current  has  decreased  to  a  safe  value.  The  coil,  being  a  series  coil, 
is  wound  with  wire  or  strip  of  ample  section  so  that  it  is  not  likely 
to  be  damaged  by  the  instantaneous  current  rushes. 

Controllers. — The  controllers  supplied  for  these  equipments  are 
three-way  switches  built  in  the  form  of  drum  type  controllers  and 
are  supplied  for  reversing  or  non-reversing.  The  controllers  supplied 
for  non-reversing  control  equipmeuts,  as  well  as  those  for  reversing 
control  equipments,  are  fitted  with'  crank  handles  which  can  be 
moved  to  any  of  three  stops.  In'the  case  of  the  former  for  forward 
running  or  for  braking  positions,  and  in  the  case  of  reversing  con- 


M.siN  Controller  for  Maciiim; 
Tool  Equipment. 


tUSM BUTTON STATC 
'  ""  TYPE  8S 


Main  .SwrrcH  Ki  sk  and  Pi  sn  BrnoN  Switch  i- ok  M.\chine  Tool  Control. 


are  changed  so  that  all  the  starting  resistance  is  connected  in  series 
with  the  motor  armature.  The  motor  is  then  quickly  brought  to 
rest  by  dynamic  braking,  the  contactor  switches  in  this  case  act  lug 
as  a  retarding  device  and  cutting  out  the  resistance  step  by  stej)  as 
the  speed  of  the  motor  decreases. 

Accelerators. — :The  accelerating  unit  consists  of  a  numlicr  of  series* 
contactors,  or  electrically  operated  switches,  mounted  on  a  slate  base> 
behind  which  the  starting  resistance  is  mounted,  the  whole  unit  being 
totally  enclosed  in  an  iron  box  suitable  for  attat  hing  to  a  wall.  Kat'h 
contactor  when  closed  short-circuits  a  section  of  the  starling  resist- 
ance, so  that  when  all  the  contactors  are  closed  the  motor  is  con- 
nected direct  to  the  line.  The  special  feature  of  these  contactors 
is  that  they  remain  open  if  the  current  passing  through  the  scries 
operating  coil  exceeds  a  predetermined  value,  and  close  immediately 
the  current  decreases  to  that  value.  The  Hrst  contactor  coil  is 
connected  in  series  with  the  starting  resistance,  so  that  on  closing  the 
control  switch  the  current  passes  through  this  contactor  coil.  As 
the  motor  accelerates,  the  current  decreases  until  it  reaches  the  pre- 
determined value  at  which  the  contactor  is  set  to  operate.  The  lirst 
contactor   switch    immediately   closes   and   short-circuits   the   first 


trollers  with  dynamic  braking,  these  stops  correspond  to  fonvard 
rmining,  braking  and  reverse  running  positions.  Tor  those  without 
(lytiaiuic  braking,  the  stops  correspond  to  forward  running,  ot!  and 
reverse  running  jiositions.  Controllers  are  tittcd  with  magnetic 
blow-out  coils,  and  are  suitable  for  breaking  the  nuiin  cm-rent.  The 
main  switch  fuse  is  of  the  (loubl(>pole  (piick-break  tyix>  enclosed  in 
a  cast-iron  case. 

Push-button  ToH/ro^.— Equipments  without  dynamic  braking  can 
be  sup])lic(i  witli  push-button  conti-ol,  in  which  case  the  connections 
are  specially  arranged,  so  that  the  results  obtained  on  pressing  any 
one  button  is  maintained  after  releasing  the  button,  and  continues 
until  a  separate  button  is  pressed.  The  coitst ruction  of  this  control 
switch  is  shown  in  the  illustration.  The  contacts  are  mounted  on  a 
slate  base  and  enclosed  by  a  metal  case  through  which  the  push 
buttons  project. 

Speed  Regulation.— When  variable-speed  control  is  recjuired.  the 
foregoing  equipments  must  be  supplemented  by  a  hand-oixnated 
lield  rheostat  and  a  field  relay  to  preven*  the  motor  being  started 
with  a  weak  field.     The  relay  supplied  for  this  extra  equipment 
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HOIOPHANE.  Ltd..  12,  Carteret  St..  London/ S.W. 


juTmifH  the  motor  to  be  slojipcd  jiiid  tlicii  started  apaiii  without  the 
risk  of  stall iiiK  on  a  weak  ii.ld.  and  without  the  operator  liaving  to 
pay  iitt«-Mtioti  to  the  position  of  the  rlieostat  handle.  Thus  when  the 
lield  rheoNlat  lias  been  set  for  a  certain  eiittiiiK  s|>eed  the  motor  will 
aulomaticjdiy  run  up  to  (hat  cntting  sjieed  wlieii  rest.Mted  after  a 
Mtoppape. 

Tlu-  control  e(|ui|iment  descrilied  aliove.  is  supplie<l  l»v  the  iJritish 
ThoniHon  Houston  Co.  (Lt<!.),  of  Hu(ri)y,  aiul  is.  we  understand, 
jlivinji  MJilisfuctory  service,  not  oidy  in  their  own  l)u(  in  many  other 
works  tliron){hout  the  wurld. 


AIR  REGULATING  DEVICE  FOR  DIESEL  ENGINE 
COMPRESSORS. 

"I  he  \M>i kiii^'  ut  .1  I  icscl  (  njiuic  i>  impro\Ml  if  llie  picssiirc  of  the 
ail-  MJii"  h  bjiiws  the  fuel  into  the  cyliini<-i-K  is  rcj/ul.ted  iMcordin^;  to 
the  i|naiitity  of  fuel  lo  l)e  blown  in.  or  neeordinn  to  the  htad  on  the 
engine,  as  the  i|iiaiitily  of  fn»-|  used  varies  with  the  load.  Tlu* 
present  ))ractice  is  fur  tins  remilalion  to  !><•  elTeiled  by  hand.  !iut  the 
objection  to  this  is  that  it  demands  eonsidernble  atli-ntion.  .Auto- 
matic devices  to  e(T«'ct  thlM  control  have  been  tried,  but  wc  understand 
without  prai'ticid  KUeeess.  The  princi|)i,l  cause  of  failure  m  j)rc\  ions 
devices  has  been  tluM  ihcy  did  not  pn)vide  f«)r  variation  in  the  work- 
ing efliciency  of  (he  compressor.  In  jin  arranjfement  introducivl  bv 
.Mirrln's.  Hi<k(<r(on  &  Pay  (his  dilbciilty  has  iKvn  overcome,  and  a 
practiial  ajiparatiis  has  beiMi  develM|H>d.  as  will  Im«  seen  from  the 
follow  in^  de.Hi  ription. 

The  apivimtuH  is  made  in  two  (y|K-s     viz..  the  Hrctrienl  eontrol 

(y|M'  and  ihc  mechanical  control  type.      In  a  pi>m](hle(  just  issiud  bv 

(he  company   (he  elee(rical   control   (ype  alone  is  deal(    Mi(h.      In 

Kig.  1  (he  eurivnl  from  the  dynamo  is  i»ii.s,seil  njund  the  -oil  («)  in 

su.l)  a  way  (hat  this  cuii(rols  (he  liiiKcr  (/•)  as  (he  tinker  of  an  amme(cr 

IX  tonlnilicd.     IIh-  iinmr  is  arranged  (o  move  nmnd  (he  .scale  of  a 

pivsHure  naugr.  nnd  |h)iii(  t«»  tha(  bliust  prossnri'  which  is  lio-st  for  the 

"'tofp'^'       ■  "cra(.  d  at  the  monieiK.    The 

^*'>  i"^  •■  ,'   with   tlic  bl.ist    pi|>«^.  eonse- 

"luciitiy  It*  tnigrr  ,r)  point.s  to  (lie  Ulswt  pn-Nimv      lioth  lingers  arc 

provided  ^\i(h  cnn(nct  piocp.H  (./  and  » ).  shown  in  de(ail    in   Kip.  2. 

riu'  two  linpix  an<  iii.-iila(«d  fn>m  c.icli  other,  but  an«  eonne«tod  up 


with  a  .source  of  electricity.  The  amount  of  current  used  is  small ; 
therefore  the  fingers  can,  if  necessary,  be  connected  to  a  battery. 
The  supply  is  also  connected  with  the  solenoid  ig)  in  which  the 
jdunger  (//)  works.  This  plunger  Ls  connected  with  the  stem  of  the 
:  ir   comi)re.ssor   throttle   valve   (j).     formally   this   throttle   valve 


Ftg  Z 


Fig  I 


would  be  wide  open  and  admit  a  full  supply  of  air  to  the  air  wjni- 
pressor.  in  whicli  case  the  pressure  in  the  blast  n-ceiver  would  with 
any  load  on  the  engine  rise  rajiidiy,  as  the  air  compressors  are  always 
mafle  with.a  substantial  margiia  of  cap;ieity.  jy|  i 

If  now  that   the  engine  is^at  work  and  (he  presnirc  in  tlie  air 


Fl«;.  3.--V1KW  OF  CoMri-ETE  .\|R  HK(:r!..\TOK. 

receiver  is  lower  than  that  iiKlicated  by  the  linger  ('»|  as  In-ing  (he 
projx'r  jin-Ksure  for  (he  h>ad.  the  .vir  eompres.sor  would  pump  at  it.s 
full  eapjjcity  into  the  receiver  and  rapidly  increa-'^e  the  pressure,  ^*o 
causing  the  linger  (r)  to  overt.ike  the  lingt^r  (f>)  ami  make  e<mtAe( 
In-(«ccii  ihc  (onlact  |Hiinls  (H)  and  (r).     When  ihism-eurs.  t;«uTcn(4 
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will  flow  through  the  solenoid  (r/),  and  the  plunger  will  be  drawai 
downwards  into  the  solenoid,  thus  closing  the  throttle  valve,  and  this 
valve  will  be  held  closed  whilst  the  two  fingers  remain  in  contact.  As 
soon  as  the  pressure  drops  a  little  and  the  gauge  linger  [c)  falls  away 
from  contact  with  the  finger  (6),  then  the  circuit  will  be  broken  and 
the  throttle  valve  will  re-open.  In  this  manner  the  pressure  in  the 
air  receiver  will  be  automatically  regulated  in  accordance  with  the 
load  on  the  engine. 

The  following  advantages  are  claimed  for  the  apparatus  :  The 
control  of  the  blast  pressure  according  to  the  load  on  the  engine 
undoubtedly  is  beneficial  for  the  engine,  and  results  in  smoother  and 
better  running.  Automatic  control  considerably  reduces  the  amount 
of  attention  required  from  the  man  in  charge  of  tlie  engine,  and  will 
enable  him  to  look  after  more  engines  or  take  over  other  suitable 
duties.  Where  alternators  are  run  in  parallel  the  regulation  of  the 
blast  pressure  is  important.  With  this  device  the  attendant  is  freed 
from  anxiety,  and  both  putting  dynamos  into  parallel  and  working 
them  in  parallel  are  facilitated.  A  small  saving  in  fuel  is  effected, 
especially  in  the  case  of  engines  working  on  vai'jable  loads,  as  in  such 
cases  engine  attendants  commonly  adjust  the  blast  pressure  to  suit 
the  maximum  load  :  consequently  the  compressors  are  always  working 
at  maximum  output.  The  control  of  the  outj)ut  from  the  com- 
pressors in  accordance  with  the  load  on  the  engine  reduces  the  power 
absorbed  by  the  compre.s.sors,  and  therefore  correspondingly  lessens 
the  engine  fuel  consumption. 

The  device  (Fig  3)  is  applicable  to  all  makes  of  Diesel  engines, 
but  when  sending  inquiries  for  the  device  to  work   in  connection 


with  other  than  ilirrlees-Diesel  eugnies,  we  arc  asked  to  state 
that  full  information  should  be  given  as'^to  the"  air  Wast  pres- 
sures required  at  difterent  loads  ;  also  a  drawing  should  be  given 
of  the  throttle  valve  and  its  casing,  and  information  as  to  whether 
the  current  is  continuous  or  alternating,  and  of  the  voltage,  perio- 
dicity, number  of  phases  and  number  of  amjieres  at  full  load. 


"LAMLOK"  SPECIALITIES. 


Messrs.  the  Edison  cS:  Swah  Compr.iy  (Ltd.),  Ponders  End, 
Middlesex,  hiive  forwarded  us  copies  of  their  leaflets  Nos.  A.  3,128 
and  A.  3.130.  der.'ing  with  "  Landok  specir.'itios." 

One  of  these  is  a  lamp-locking  lamp-hoKler  which  eau  only  be 
miloc'ked  with  a  key,  which  would  be  held  by  the  iiei-son  responsible 
for  the  ligliting  arrangements.  A  pin  passes  througli  a  ohannc^l  in 
the  lamp-holder,  and  when  locked  by  tuniuig  the  key  the  roiuulefl 
end  of  the  pin  engages  with  the  lamp  cap,  thus  preventing  the 
upward  niovement  of  the  lamp  necessary  to  i-elease  same  from  the 
bavonet  catch. 

List  A.  3,130  deals  with  a  lanp-locking  ring  which  can  Ik-  used 
with  anv  existing  bayonet  holder,  plain  or  screwed,  or  batten  holder. 
Once  the  lamp  is  locked  it  cannot  be  removed  until  it  is  unlocked 
by  speci?,l  key  provided,  which  is  sufficient  to  control  any  number 
of  lamps.  When  the  lamp  is  securely  locked  a  small  cap  is  slipped 
over  boss  on  ring. 
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Sinking  Funds  and 
Depreciation  of  Plant, 

The      Financial      Proposals      of     the      L.C.C.     Report 
on     London     Electricity     Supply    and    the     Annuity    or 
Sinking     Fund     Theory    of     Measurement     of     Depre- 
ciation   of    Plant. 

BY    P.    D.    LEAKE,    F.c.A. 

Tills  lK»f»klet  contains  a  short  critical  anaiysis  of  the  financial 
propowils  of  the  L.C.C.,  which  will  be  useful  as  a  guide  to  tho 
principlt-a  of  Bound  finance  in  connection  with  loans  incurred 
for  Kifclric  Lighting,  Gas,  Tramways,  Water  and  other  trading 
un'h-rtnkingH. 

It  HhowH  in  the  simplest  language  the  common  shortcomings 
of  M:inicipal  Finance,  and  suggests  the  nature  of  the  means  to 
be  provided — with  the  aid  and  co-operation  of  engineers  and 
accountants — for  keeping  a  close  and  continuous  connection 
at  all  times  between  the  existing  condition  and  prospects  of 
•  iirh  class  of  plant,  and  the  rate  at  which  the  expiring  value  is 
Ix  iiig  taken  out  of  the  yearly  revenue  receipts. 

An  int<TP8ting  illustration  is  given  showing  a  possible  distinction 
in  the  method  of  treatment  between  long-life  and  short-life  plant, 
and  the  nature  of  the  financial  provisions  necessary  in  eases  where 
it  may  l)e  desired  to  maintain  the  capital  value  in  the  undertaking 
in  (Kldition  to  repaying  the  loans  out  of  revenue. 

]t  contains  a  demonstration  in  a  popular  and  easily  under- 
stnndulile  form  of  the  practical  objections  to  the  Annuity  or 
Sinking  Fund  theory  of  measurement  of  depreciation  of  plant. 
This  demonstration,  which  is  quite  new,  is  of  particular  value 
to  those  advising  Municipal  and  Local  Authorities,  and  should 
Ixj  in  the  hands  of  all  who  are  interested  in  the  finance  of  the 
tradin'.'  undertakings  of  public  bodies. 

PRICE  6d.  NET,  POST  FREE  7d.        (5  copies  post  free  for  2/6.) 

Printed  and  Publijhed  at  "THE  ELECTRICIAN  "  Offices,  1,  2  &  3.  Salisbury 
Court.  Fleet  Street.  London,  E.G. 


HALF-WATT  PROJECTORS  FOR  THEATRE. 

Sniiie  (cstK  hftvc  roconlly  bicn  conipletod  on  Wdlan  liuif-watt 
iurnpH  in  the  strgc  jirojt dors  jiiid  tlodd  htinps  jit  the  King.swav 
'rhfiLtn',  London.  Previous  to  these  tests  the  ordiiiurv  type  of  stiige 
i  re  lump  Wtts  pni|il(i_\e(I.  The  hsvlf-Wiitt  hiiiip  rpcpiires  a  .sjightiv 
li'.rger  projeetor  box  to  that  used  for  ;'r<-  h-inp  work,  but  when  titled 
lip  is  (|iiitc  eas\  to  f(  <us,  jiiid  !.•<.  of  course,  huh  Ii  siijidjcr  and  gi\es  i\ 
beltiT  «pir.lity  of  light  for  stage  jiurptises. 

fc  One  of  the  objections  to  the  ii.s«'  ot  a  lihjiKiil  l;:Mip  of  the  usuiil 
tyjie  for  focus  work  is  ihv  pr<»j«'ction  of  an  iiiiuge  of  the  lilanient  on 
the  object.  With  the  lialf-wiitt  lamp  this  effect  is  praeticaily  imper- 
ceptible, and  a  thin  frost  inediiiin  ((uite  difTiises  even  ji  small  imr.ge 
w  ithoiit  itpprccialily  alVecting  the  light.  One  of  the  great  advantages 
of  the  halfwult  lamp  is  it«  regularity.  There  is  lui  neeessity  to 
Wivtch  the  lamp,  as  in  the  cas«>  ot  an  arc.  and  the  light  iievt-r  suddenlv 
fcils.  JI-*  it  son'elime.s  (lo<'s  even  with  the  most  careful  aic  oj^Tatc  ?•. 
Natnn.lly  then-  is  no  objrrtioiiable.  hissing,  as  with  an  an-, 
t  A  further  good  feature  which  the  tests  reveale*!  is  the  ease  with 
which  ellccts  can  l,e  produced  with  the  aid  of  a  dimmer.  'A'ilh  ;i 
standard  Igranic  dimmer  it  was  found  jKtHsihic  to  dis|H>nse  with  the 
iris  si-HMMi  on  the  projeetor  box  when  "  ()|)ening  up"  or  "fading 
rway  "  the  object.  'I'his  convenience  is  \mdoubtcdly  a  gre.'.t 
Hihaiiee  on  the  older  metluxl.  since  a  spot  of  intense  light  is  thrown 
on  to  the  object  when  "  opening  up  "  with'tbi'  iris  diaphrairm.    With 


the  half-watt  lamp  the  smooth  and  even  distribution  of  light  enables 
■A  beautiful  effect  to  be  obtained. 

The  li-mp  relieves  the  operator  of  much  labour  and  responsibility, 
;tnd  for  this  reason  is  to  be  preferred  to  the  arc  lamp. 

The  lamp,  as  far  as  the  tests  at  the  Kingsway  Theatre  have  gone, 
appears  to  bum  satisfactorily  at  any  angle,  even  when  on  during 


Tm:  KiNcswAY  The-atse  Stage  lighted  by  Wotan  Half-Watt 

Focussing  Lamps. 

jtracfically  the  whole  of  the  evening.  The  illustration  shows  the 
staiic  lighted  by  Wotan  half-watt  projector  lamp.s.  The  tests  have 
been  carried  out  by  Mr.  Siday,  the  electrician  at  the  theatre. 


NEW  CATALOGUES. 


Anti-Zeppelix  Reflector.s. — Particulars  are  l)eing  circulated 
by  S'implex  ("onduits  of  patterns  of  Anti-Ze|>|)elin  reflectors  for 
half-watt  and  ordmary  metal  filament  lamj)s.  These  reflectors  are 
made  in  two  patterns,  extensive  and  intensive.  The  half-watt 
reflectors  have  a  tube,  screwed  ^  in.  brass,  and  are  suitable  for  UK). 
150  and  200  watt  lamp.s.  If  the  tube  is  removed  the  reflector  is 
suitable  for  a  (ioliath  holder  for  :}(R)  watt  lamps.  The  extensive 
type  should  be  placed  a  distance  apart  equal  to  twice  the  height  above 
the  working  plane,  and  the  intensive  ty|H»  abcmt  1  .J  times  this 
distance.  The  reflectors  for  ordinary  metal  filament  lamjjs  are 
made  with  1 1  in.  hole  for  attachuig  to  shade  carrier  holder.  The.se 
rcllectors  can  be  supplied  for  use  with  sj)ecial  watertight  holder  with 
nipple  .screwed  J  m.  Simplex. 

HoBERT.sox  Carbo>"  Lamps. — Pamphlet  RIP."!!,  is.sued  by  the 
(General  Klectric  Co.,  deals  with  Robertson  carbon  lrmj>s  of  standard 
pattern  for  high  and  low  voltage,  tramcar  and  traction  lAni|»s  and 
plain  or  candle  lamj).-;.  Tubular  lamj>s.  both  with  ordinary  bayonet 
caps  and  of  the  strij)  light  tubular  patteni,  an'  dealt  with.  The 
heating  lamps  include  both  the  vertical  and  horizontal  tyj»es.  The 
list  is  concluded  with  a  ])age  which  i)rices  and  illu.strates  battery 
l;vm|>s  and  Robertson  lamps  for  illuminated  signs. 

WiKi  M  Lamps.  The  Hrimsdown  I. amp  Works.  Kingsway  House. 
Ixnuhm.  W.C,  have  now  i.'^sucd  to  the  trr.de  a  neat  iK)cket  price  list 
which  describes,  prii^es  and  illustrates  Wirum  metal  filament  lamps 
of  all  classes.  The  pnges  are  sej)ar;>tely  printed  and  form  loose 
sheets  which  are  held  together  in  an  exj>andable  folder.  Further 
lists  will  be  issued  and  may  be  included  in  this  folder  from  time  to 
time. 


Ja,s.  Ja.q\iet,  Ltd.,  Ba,sle. 

Combined  Revolution 
Counters,   with   Chronograph. 

Very   Accurate   Timekeepers. 
OHRONOGRARH     AND      STOR     ^VATCH 

Lists   on    Application. 
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i,  .   »"ij  j.  i.\LISD..'RY  CjuRI,  FtESi   SfREBT,  in   lliB  Qilf  of  LONDON.  FHIDAT,  hEBRJARY  4,    Wlb. 
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The    Round   Table. 

By    "KVA." 


A  Twisted  J'aik.  -Tlie  result  of  interfering  with  the  Post- 
4>  master-General's  plant.  The  bird  had  evidently  flown  against 
<^  the  wires  and  been  flung  head-over-tail  several  times  bv  the 
<|>      momentum  of  its  fliyht.     The  wires  are  the  A  and  B  lines  of  a 

4> 


The  recent  campaign  in  the  daily  Press  advising  gas  con- 
sumers to  use  gas  fires  to  a  greater  extent  than  before  has  been 
somewhat  nullified  by  the  outcry  on  the  part  of  a  certain 
halfpenny  Jeremiah   for   the  raising  of  the  prices  of  both  gas 
and  electricity  in  order  to  restrict  their  use. 


A  correspondent  sends  mo  the  following  amusing  item  : — 

'■  A  customer  sent  us  the  order  to  repair  a  motor.  We  asked 
if  it  was  for  'munitions.'  The  answer  read  :  '  It  is  to  blow  an 
organ  at  a  chapel,  so  you  see  it  is  for  saving  souls,  which  is  more 
important  than  shell  making.'  We  have  told  the  chapel  to  be 
blovved,  so  all  parties  are  satisfied,  including  the  ministry." 


In  Other  People's  Views  in-  "The  Motor"  the  subject  of 
static  electricity  and  petrol  is  discussed.  I  make  the  following 
abstracts  : — 

Static  electricity  is  a  most  wonderful  thing,  and  perhaps  your 
correspondent  is  unaware  that  it  can  be  readily  extracted  from  the 
hairs  of  a  cat,  and,  when  a  boy,  I  my.self  used  to  bottle  it  up  in 
Crosse  &  Biackwell's  pickle  bottles.  One  pickle  bottleful  woukl 
make  a  healthy  navvy  swear,  while  six  taken  at  once  would  be  nearly 
a  fatal  dose  for  a  person  with  a  weak  heart.  /  also  used  to  extract 
this  electricity  from,  whisky  bottles,  blocks  of  wax,  and  resin,  &c.,  and 
it  is  quite  within  the  bounds  of  possibility  to  fire  a  motor  with  it 
through  an  ordinary  sparking  plug.  If  you  disbelieve  the  above, 
ask  any  authority  such  as  Sir  Oliver  Lodge.  Every  word  is  true. 
Soo)i  I  think  th.e  sparks  may  fire  the  whisky. 


While  on  the  subject  of  whisky,  I  heai-  that  the  munition 
workers,  in  a  famous  Scottish  city,  club  together  and  purchase  a 
number  of  bottles,  and  then  pawn  them,  redeeming  each  bottle 
as  wanted.  The  reason  for  this  extraordinary  action  has  only 
just  transpired  :  the  members  of  the  clubs  are  unable  to  trust 
anv  one  of  their  number  with  so  manv  drams  at  once. 


The  illustration,  which  I  have  taken  from  an  advertisement 
of  a  well-known  lamp  firm,  is  of  interest  at  the  present  time. 


It  will  be  observed  the  works  are  noi.  visible  through  the  lamp 
bulb.     Presumably  this  opacity   is  to  comply  with  the  new 
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lighting  restrictions. 


subscriber's  circuit  near  Datchet,  and  are  of  40  lb.  bronze.  Wc 
are  indebted  to  Mr.  J.  H.  Thow.  Reading,  foi  the  photograph 
of  this  mo  t  remarkable  •■  fault."— P.O.  Elec.  Eng.  ••  Journal." 

*  *         *         * 

A  designer  of  alternating-current  machinery  complained  to  a 
friend  that  he  had  two  carbuncles  on  the  back  of  his  neck.  He 
was  asked  if  they  were  in  phase,  but  answered  sadlv  •  "Certainly 
not,  they  are  in  quadrature  i  " 

*  *         *         * 

At  the  special  informal  meeting  of  the  Batt-Wallahs  Society, 
which  I  announced  last  week  for  Friday.  Feb.  25.  Lieut.  H.  T. 
Harrison,  R.N.V.R.,  will  take  the  chair.  The  gathering  is 
timed  for  6-6:30  p.m.,  and  will  be  in  the  official  "dug-out," 
Victoria  Mansions  Restaurant.  Victoria-street.  London,  S.W. 
According  to  the  Hon.  See's  notification,  there  will  be  the 
usual  "  cheery  chat,  chop  and  chant,"  time  honoured  of  all 
Battis.  As  the  meeting  is  below  ground  it  will  not  be  neces 
sary  for  members  and  guests  to  bring  their  respirators. 

THIRTY-SEVEN  YEARS  AGO. 

.    [From  The  Electrician  (Second  Series),  February  8,  t879.] 
The  Electric  Light  and  the  San  Francisco  Gas  Company. — 
Tne  establishment  in  (^ilifornia  of  an  electric  lighting  compa-iy  has 
had  the  effect  of  depreciating  the  gas  shares  from  1 10  to  70  dollars — 
the  greatest  depreciation  yet  recorded. 

The  BiLLiNc;sa.\TE  Experi.ment. — It  is  stated  that  the  cost  of 
the  electric  light  during  the  experiments  carried  on  in  Billingsgr,»e 
Market,  including  interest,  a-ul  depreciation  on  plant,  eagiu'^  power, 
attendance  and  carbon,  was  upwards  of  £4  \*er  night,  against  rather 
less  than  £2.  lOs.  per  night  for  gas. 

Gas  Engi.ve.s. — In  M.  Cernesson's  report  on  electric  lighting, 
presented  to  the  Municipal  Council  of  Paris,  it  is  stated  that  the  cost 
of  working  the  Lenior  gas  engine  is  .'lid.  per  horse-powet-  per  hour. 
From  this  it  would  appear  that  tlie  engme  in  (pie.  tion  is  by  no  means 
the  most  economical  of  its  kind,  since  the  Otto  gas  engine,  manu- 
factured hi  thif-  country  by  ^Messrs.  Cro.ssley  Brothers,  is  said  to 
consume  but  22  ft.  of  ga-;  per  horse-power  per  liour.  at  a  cost  of  about 
Id.  Tne  Otto  engine  was  the  one  used  at  the  Royal  Institution  for 
Prof.  Tvndairs  lecture. 


CURRENT     CARRYING. 

Time  savers  in  any  elec- 
trical work  requiring 
quick  temporary  con- 
nections. 

Best  for  every  test — ■ 
in  the  factory,  or  repair 
shop;  in  the  laboratory, 
or  in  the  field. 

THE   L.P.S.    ELECTRICAL   CO.,    18,   Adam    Street.    Strand.    London,    W.C. 


PLATINUM  for  WAR  MATERIAL 

supplied       by        permission        of        the 

MINISTRY  of   MUNITIONS. 

J.   BLUNDELL   &  SONS, 

GOLD.  SILVER  S  PLATINUM  REFINERS.  199.  WARDOUR  STREET.  W. 


"  Golsilplat,  Ox.,  London." 


4746  Gerrard. 
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SDEMENS 


STANDARD 

ELECTRIC    MOTORS 


For   Direct    Current. 


For   Three-phase   Current. 


for 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYMAMO  WORKS  LIMITED 

Head  Office:  CAXTON  HOUSE.  WESTMINSTER.  S.W. 
T-lephone:  Cerrard  BhO.  Telepram^  :  "  Siembpalos,  Vic.  Londoij." 

Supplies  Dept.  :    38  &.  39,   UPPER    THAMES   STREET.  E.C. 

I^^lcptione  :  City  5350.  Tek-i-r-.T,:  ■   •' SiF.i.'^  tor,  Cf.n-t.,  LruiciJ." 

HOME  BRANCH  ADDRESSES* 


Birmingham    Central  Ho  .  N' 
Bristol     30.  Bridge  Street. 
■.ARr.iFF     89.  St.  Mary  Street. 

('.!  A'    ,    .■,      '/,    W  ,V-rloo  StfPft. 


St. 


Mamhester-   196,  Deansgate. 
Newcastle  —64-68.  Collingwood 
Sheffield-  22,  High  St.        IBldps 
S  ■■THAt.MT'r-      46.  Hii'h  Strfpt, 


Branches  in   Principal  Towns   Abroad. 


A  HIGH-VOLTAGE  KLAXON. 

Kor  Home  time  jiast  thoro  him  cxiKlcd  a  drmand  ninoii^cKt  .xliipyards. 
f  a<  toiics.  <  ii^iiicciiii^  works  iiiid  simil.ir  f  slaldisliinciifs  for  a  rclialilc 
elccfhc  waitiiiig  .sjjrnal  to  u-piacc  the  steam  whi.stic  imw  ItccomiiiK 
oliHoIifp  on  aoconnt  of  the  growiiijj  ( inploynient  f.f  clecf ricity  in 
place  of  xteain  us  mofive  |M)wer.  Bj 


'iity. 


w  <  V  HioH-voLi.\oK  Klaxon  Horn. 


\V( 


iindet-stand     thai     the    iuihistrial     KI;txoii     hnin    has    |>c<>n 

»l»«'eially  designed  for  this  purpose,  and  afl-er  exhanstive  test«  ha-^ 

\|roved  satisfactory  for  all  pur|xwos  where  a  lotid.  |>enetmting.  and 

iliNlniolive  alarm  i.s  nviiiired. 

The  Klaxor.  is  operated  hyn  i',  H.r.  wlfcontainwl  motor  ivvolving 


a  toot  lied  wheel,  which  strikes  against  the  tempered  steel  button  of 
a  chrome  vanadium  steel  diaphragm,  producing  a  loud  piercing 
.<>ound  which  can  be  heard  abo\=e-the  noifle  of  ma^hmeiA',  &e.,  and  iir 
the  ojK-n  air,  for  a  considerable  distance,  even  under  adverse  atmo- 
spheric conditions.  At  a  recent  indeijendnet  test  made  by  the 
British  Military  authorities  in  France,  the  Klaxon  could  be  dis- 
tinctly heard  over  undulating  ground,  at  a  distance  of  almost  two 
nn'les.  The  Klaxon  can  be  supplied  suitable  for  use  with  any  elec- 
tricity supply  from  8  to  5()0  volts  direct  current,  up  to  260  volts 
alternating  current  of  not  less  than  2.5  cycles. 

.Numerous  Klaxon  signals  have  been  supplied  for  use  as  factory 
hooters,  fire  alarms,  code  signals  for  ships  and  workshops,  harlx)ur 
works,  &c.,  and  have  now  been  adopted  as  part  of  the  standard 
equipment  for  all  factories  erected  by  the  Ministry  of  Mimitions.  The 
])ri(c,  which  is  given  in  a  new  leaflet,  will  l)e  found  to  be  extremely 
reasonable,  compatible  with  the  high  quality  of  design,  material  and 
workmanshij)  inherent  to  Klaxon  manufactures  for  .so  many  years. 

'i'lie  Klaxon  Company,  King-street.  St.  James',  London,  W.,  will 
be  j)leased  to  furnish  further  particulars  or  to  advi.se  on  any  scheme 
ill  which  warning  signals  are  needed. 


D.C.  STARTING  RHEOSTATS. 


Reliable  starting  devices  are  necessary  for  the  satisfactory  working 
(if  all  motor  installations.  The  new  forms  of  B.T.-H.  starting 
rlieostats  dscribed  and  illustrated  in  list  No.  5,100  A  have  been 
sjK'cially  designed  to  meet  the  growing  demand  for  a  rheostat  in 
which  both  switch  and  resistance  are  enclo.sed  in  such  a  manner  as 
to  prevent  access  of  dust  or  flying  particles  or  accidental  contact 


1(1  11. 1"..  FoKM  V\  St.vutkr. 

will)  live  parts.  Tlie.se  rheost.-'.ts  are  nimple  in  design,  and  comply 
with  the  Honu-  Oflice  rules  for  the  u.se  of  electricity  in  factories.  They 
can  be  supplied  for  ciniiits  up  to  ."ifiO  volts  and  in  various  sizes  from 
n-2."»  u.r.  to  4(»  H.r. 

In  the  smaller  sizes  (Form  1))  the  switch  is  fitted  with  a  brush  of 
tin-  "skate"  ty|)e.  which  is  jires-sod  on  to  the  contacts  by  a  steel 
spring.  The  larger  starters  (Form  K)  have  .•',  combination  bnisli 
( .insisting  of  a  carlion  porticm.  which  reduces  sparking  to  a  minimum, 
atid  a  brass  |K>rtion.  which  carries  jiractically  all  the  current  ;  Initli 
brushes  iM-ing  .self  aligning  p.'kI  inde|>endcnt  of  each  other.  Certain 
cf  the  larger  sizes  are  also  fit  tetl  with  carbon  rollersand  with  lamin.'ited 
short-circuiting  brushes.  The  brc^.U  at  the  "  off  ""  jwsition  is  wide 
and  jKisitive.  the  contact  brush  finally  resting  on  a  lil>erally  pro- 
pi>rtioned  tire])n>of  insul.-^ting  piece. 

.\  no-voltage  anti  overloa  1  release  de/ice  is  litt«Ml  to  eaoh  rlieostat. 
The  overload  release  can  Im>  set  to  operate  at  100.  125  or  150  per  cent, 
of  full  load.  The  no-voltage  release  magnet  is  excited  l\v  a  coil  in 
series  with  the  motor  shunt  field.  s<i  that,  should  the  supply  voltage 
fail,  or  the  field  circuit  be  accident.illy  broken,  the  switch  arm  will 
a'ltomatically  return  to  Uie  "off"  ]K)sition.  When  in»taUe<l  with 
wries-woiuid    motors  or   variable-sjioetl   motors  (,  .vrticularly   with 
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ERE    IS    a 

good   la  rap  ^ 

'  tU^?V  ^^^^^  ^^^^^  C 

V>^       V good  profit!  % 


Oq 


TVie 


^eocf, 


■^•^^  ^c.^^^ 


LAMP    ^,, 

with  a  X 

o^J^*'  Profitable 

V^a  margin  of  Profit 


ROPE 


Elasta 

B;.ii'ik  M.'j.  Mir. 

Lamps 


CM^     -^^O^aa/D      fc^i^^ 


.4(i?«7.  of  Pope's  Electric  Lamp  Co.,' Ltd- 


-^  u- 


AUo  makers  of  Carbon  and  Radiator  Lamps. Hi/the  Road,  Wilhsden,  y.  W. 


motors  iitted  witli  coinimitatiug  poles),  Avhere  a  wide  variation  in 
speed  is  obtained  by  varying  tlie  strengtli  of  the  Held  current,  it  will 
be  necessary  to  coiuiect  the  coil  of  tlie  no-voltage  Jelease  across  tlic 
line,  i>,  separate  resistance  being  furnished  for  connecting  in  series 
witli  the  coil. 

The  resistance  element  consists  of  a  number  of  iireproof  tubes 
wcnnul  Avith  a  special  uon-corrodible  wire  and  lifted  witli  oorcelain 


switch  base,  thus  |)roviding  addition;-.!  insulation  for  the  resistance. 
The  arrangement  also  ensures  tliat  the  leads  between  the  resistance 
and  switch,  which  are  made  witli  stiff  bare  co))per  wire,  will  not  be 
displaced  or  crossed  when  the  resistance  and  switch  are  taken  out 
of  the  case  for  inspection.  ' 

Each  starter  is  titted  with  a  cast-iron  s.vitch  cover  of  neat  apj)ear- 
ance.'v  '^A  glazed  opening  is  provided  for  insi)ection  pur^wses,  so  that 
the  Condition  of  the  ci)ntr.cts  can  be  periodically  noted,    The  switch 


FoKM  i''  Stauteh,  s^owl^u  Constkvction. 


Form  D  fcJx.unKK,  DrtNEo  Oir. 


insulators  at  each  end,  the  whole  unit  being  coated  M'ith  a  special 
cement.  The  winduig,  being  encased  in  cement,  is  not  released  in 
the  event  of  a  "  burn-out,"  and  there  is,  consequently,  no  danger  of 
detached  wii'es  making  contact  with  the  frame  or  other  parts.  The 
comiections  to  the  resistance  and  between  the  different  imits  are 
made  with  screwed  clamjjs,  the  whole  forming  both  mechanically 
and  electrically  a  reliable  unit.  The  method  of  supporting  and  con- 
necting the  imits  has  been  adojited  as  a  result  of  long  experience  witli 
starting  rheostats.     The  supporting  frame  is  lixed  directly  on  the 


arm  is  operated  by  means  of  a  double  lexer  pivoted  in  the  cover,  so 
that  no  slot  is  necessar\ 

In  the  sni;i,ller  sizes  (Form  D)  the  frame  consists  of  a  east-irou  tank 
with  suitable  supi)orting  feet.  In  the  larger  sizes  (Form  F)  the 
switch  and  cover  are  carried  on  four  corner  bolts  wliich  are  fixed 
into  a  cast-iron  base.  A  plain  sheet-iron  side  cover,  which  is  made 
from  a  single  piece  of  metal,  slips  over  the  four  corner  bolts,  and  is 
held  firndy  in  position  between  the  cast-iron  base  and  the  .switch. 

On  starters  up  to  i)  if.r.   1:2.")  volts  and  12Tr.p.  200  ."tO  volt.-?  the 
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anaature  and  liiu-  t«r.ninaU  are  made  in  the  form  of  clami^ing 
liillain  For  larger  rapacities  table  thunbles  are  provided.  J  he 
HHd  l.-nninalH  for  all  >i/.(s  are  of  the  j.iHar  tyi>e.  J-orm  D  starters 
are  suitable  f..r  a  .iu^ie  pipe  connection,  the  frame  bemg  tapi>ed  for 
1  in.  simplex  conduit.  Tiiis  tapjK'd.hoie  ^  htted  with  a  cable^bush 
\vh«'n  ]>i\x--  connections  are  not  refjuirecl.j,  _^  «    .    w  . 

\  bushed  <v'ible  b<jx  is  fitted  to  the  J-'orni  F  rheostat,  and  is  ar- 
r;inge<i  normally  for  leads  ai)j)roaching  the  rheostat  from  the  back. 
This  cable  bo.v  can  Ix-W- versed,  however,  to  take  leads  apjjroaching 
from  Ik-Iow  tin-  rheostat. 

The  list  referred  to,  i'ud  from  uiiicji  the  above  details  are  taken, 
may  l>e  obtained  from  the  M.T.H.  Co.,  Rugby. 


are  three  marks,  and  the  jx)Lnter  must  be  opposite  one  of  these, 
according  to  the  rotation  required.  In  the  central  position  the 
direction  of  rotation  can  be  changed  at  will ;  if  the  jwinter  is  moved 
to  the  left  the  motor  rotates  ant i -clockwise,  and  if  to  the  right  in 


D.C.  DYNAMOS  AND  MOTORS. 

iVicc  list  So.  VAt/i.  i.ssucd  by  .Messrs.  (Ircenwood  iV  Hatlcv,  l.i«'eds, 
gives  description  and  s|x;ci!ications  of  low,  nicdiuni  and  high-voltage 
direct -current  motors.  These  arc  made  by  the  com])any  in  oi)en, 
wmi-cnelosed  and  tf)tally-cne!osed  i)attorns.  They  are  cooled  by 
natural  ventilation  without  tiic  use  of  fans  larger  in  diameter  than 
the  armature.  The  smaller  sizes  have  a  s(|uare  outer  frame  forming 
the  yoke,  and  in  (Ik-  birger  sizes  the  frame  is  cylindrical.  All  frames 
are  of  cast  steel,  and  the  end  shields  are  of  heavy  j)atteni  in  cast  iron 
and  carry  the  main  bearing.  K.vcept  in  Mie  three  smallest  sizes, 
which  are  lwo-i)ole  machines,  all  the  motors  listetl  are^Htted  with  four 
j)oles.  The  four  standard  voltages  for  which  tin  "machines  are 
wound  are  II <t.  :{2(»,  440  and  .')()0.  They  may  be  used  without 
alfenifion.  but  with  a  slight  increase  in  temperature  rise  on  voltages 
about  10  jM-r  (cnt.  lower  than  tlio.se  stated,  p'he  speeds  given  in 
the  list  are  within  5  ]X'r  cent,  when  the  motor  is  warm. 

The  machine's  will  give  their  specified  rating  continuously  whether 
as  «)ix>n,  seniienclosed,  ventilated  enclosed  or  totally  enclosed. 
•After  si.\  hours  running  the  temperature  rise  is  stated  not  to  exceed 
72'F.  for  ojjen  f)r  semi-enclosed  machines.  SO"^F.  for  ventilated 
enclosed  machines,  and  WV.  for  totally  enclosed  machines.  Over- 
loa<ls  of  25  jM'r  cent,  for  one  hour  and  oO  per  cent,  for  short  i)eriods 
can  be  sustained  without  injury  or  over  heating, 

JMtcrpoles  are  fitted  to  these  machines,  thereby  ensuring  sparkle.ss 
running  under  fluctuations  of  load  and  wide  sjKH'd  variations.  The 
motors  ;ire  so  designed  tlial  the  '■Ihciencies  of  three-(iuarter  and  half 


Open  type  Motor  on  yLiDE-BAiL  Bed. 

clock-vvi.se^direction.     A  line  of  variable-speed  motors  is  li&teu,  the 
utput  of  which  ranges  from  0-9  h.p.  to  70  H.P.     Starters  and  starring 
puiels  are  al.so  desci-ibed  in  the  list. 


7887 


SkMiKnCLosKU  MuTnll. 


l.Ai;«;i;  !).(".  l)^  samo  i<>k  1»iiu  ct  Coil'LiNU 


load  aiv  unusually  high.  The  efliciency  at  tinvotiuarter  load  is 
generally  ecpial  to  the  full-load  efticieney  and  slightly  letw  al  half  loadj 
Thc,l)rushes  are  of  the  cariuin  tyjx".  and  ihrjiniders^are  pn>vidcd 
with  adjustalile  tension  springs;  they  aix*  supiK>ited  <»n  gunn\c(al 
spindles  fixed  (oa  rocker,  which  is  fitted  on  a  turned  .seat  on  the  end 
shield.  The  current  density  of  the  Imishes  is  said  to  Ik'  alwiut  2."> 
aniiHTi>s  [XT  M|uart<  iiieh.  an<l  the  main  i  urn-nt  is  carried  by  flexible 
leads.  {\wiv  Inking  no  deiHMidence  in>on  sliding  eonfaets.  On  the 
top  end  shield  is  a  large  Ixix  which  aeetunmodates  the  terminals. 
Thi»  latter  atv  readily  adj\istabU<  for  inlen-hauge  or  for  altering  the 
dii-ci  tion  of  rotation.  Thescivwedcondiiil  carrying  the  |Kiwer  lea«ls 
can  l>e  taken  diivcdy  into  the  terminal  l>o\  if  <iesinMl. 

A  useful  iVaturo  is  a  small  br.%ss  plate  and  |>ointer  tilf««d  to  all 
mat  hines  for  s(>tting  the  )M>sitiitii  of  (he  brushes.     I'lmn  this  plate 


I'rice  list  K.Um  deals  with  direct  curivnt  generators,  the  sjxcifica- 
tion  for  which  follows  .somewhat  the  lines  of  that  for  the  motors. 
(  opies  of  these  listscan  In*  obtained  from  Mes-srs.  CJreenw<Kxi  &  Batley 

nil   i-C'lUest 


EXTRA  COPIES  OF 


ELECTRIC  VEHICLE  PROGRESS  SUPPLEMENT 

Can  t-e  supclieO  to  Centra)  Station  EngiPtfrs  for  distri- 
bution.    AnM:aJ  Su;b:-crif'1icn  RalP5  on  application  to 
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CROSS  HEAD  TYPE  DIESEL  ENGINE. 

gS9S  

The  particulars  which  are  being  issued  in  a  special  pamphlet  by 
Messrs.  Mirrlees,  Bickerton  &  D  ly  describing  their  cross-head  tjpe 
of  Diesel  engine  will,  we  feel  sure,  be  read  with  iziterest.  This 
particular  pattern  of  engine  is  now  in  process  of  development.     The 


riG.  1. — Sections  through  Trunk  and  Cross-head  type  Engines. 

views  in  Fig.  1  are  sections  through  engines  of  the  trunk  piston  and 
cross-head  type  respectively.  It  is  claimed  that  the  cross-head 
pattern  of  engine  possesses  great  advantages  in  the  large  sizes. 
These  advantages  are  :  (1)  Piston  troubles  reduced  to  a  minimum  ; 
(2)  smoother  running  ;  (3)^minimum  risk  of  trouble  with  connecting 
rod  top  end  bearings  ;  (4)  cylinder  wear  reduced  ;  (5)  lubrication 
of  the  bearings  obtained  without  splashing  of  oil  on  to  the  cylinders  ; 
(6)  a  reduced  consumption  of  lubricating  oil  ;-  (7)  a  minimum'amount 


PARAGON 
EARTH  CONE 


It  does  not  matter  how  large 
or  small  an  earthing  device 
may  be,  its  essential  qualifi- 
cation is  reliability.  This  is 
completely  secured  with  a 
Paragon  Cone,  because  it  is 
made  of  pure  copper  filled 
with  charcoal,  and  in  conse- 
quence attracts  and  retains 
moisture. 

SCHOLEY  &  CO.,  Ltd., 

56,  Victoria  Street,  London,  S.W, 


of  attention  to  lubrication.     As  an  offset  to  these  advantages  are 
placed  the  greater  cost  of  manufacture  of  an  engine  of  this  type,  and 


Section  through  complete  Crgss-head  type  Enginf. 

an  increased  height  of  the  engine,  though  it  is^said  that  the  latter  does 
not  necessarily  mean  increased  head  room  in  the  engine  room. 
^^The  trouble  with  pistons  is  minimised,  because  a  pistonfof  the 
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f.ro8«-head  type  can  be  given  plenty  of  play  in  the  cylinders  without 
rirtk  of  knofkirig  ;  thiw  increased  play  allows  for  expansion  of  the 
cylinder  when  heated.  Such  generous  clearances  are  not  jxirinissihle 
with  a  piston  of  the  trunk  type.  Where  such  clearances  are  given, 
kno'kinff  will  occur  owing  to  the  piston  being  forced  by  the  connect- 
ing rorl  from  one  side  of  the  cylinder  to  the  other.  With  e.igines  of 
the  two-stroke  type  the  piston  conditions  are  even  more  severe,  as 
there  is  little  opjKirtunify  for  cooling.  It  will  be  unde  tcod  that 
with  the  croHH-hcad  tyfK'  of  engine  the  cross-head  itself  is  n  t  siii - 
jected  to  high  teinjjeratures  and  small  working  clearances  are  ijcr 
inissible  with  jKffect  safety  ;  exceptionally  smooth  running  can  thus 
1k'  obtained  without  any  risk  of  pisKjn  seizure. 

It  is  claimed  that  with  the  cross-head  type  of  engine  the  top  end 
bearingof  the  connecting  rod  can  be  kept  at  a  reasonal>le  temperature. 
The  lufjricating  oil  is  cooler  because  the  bearing  is  well  awa}'  from  the 
heated  piston,  and  the  bearing  itself  can  be  made  large  in  size,  thus 
reducing  the  pressure  jxt  square  inch.  The  wear  on  cylinders  is 
re«iuced  because  of  the  elimination  of  side  thrust,  and  with  a  coni- 
j)|etely  enclosed  crank  chaml)er  fcjrced  lubrication  can  be  taken 
lulvantage  of.  In  this  latter  conne:tion  the  consumption  of  oil  i^^ 
niininn'sed  owing  to  the  lubricant  being  kej)t  in  circulation,  and 
conse  |uently  used  over  and  over  again,  a  filter  being 
litied  m  the  oil  circuit  tc;  remove  inij)urities. 

Attention  is  called  by  Messrs.  .^Iirrlees,  Bicker- 
ton  &  Day  to  tlie  fact  that  trouble  has  previousl\- 
been  experienced  in  forced  lul)ricatioii  engines  with 
moulding  sand  washing  out  of  the  castings  and 
finding  its  way  with  the  oil  into  the  bearings.  Tliey 
state  that  tlie_\'  have(juit«'  removed  this  difficulty  by 
coating  all  cast  surfaces  exjmsed  to  the  oil  with  an 
oil-resisting  enamel,  pjiinted  on  after  the  surfaces 
have  been  thoro\ighly  cleaned.  They  claim  that 
this  simple  exj)edient  has  proved  cojnpletely  satis- 
factory. To  all  the  engines  made  l)y  Messrs.  .Mirrlees. 
Hickcrton  A:  Day  a  small  hand  puni])  is  fitted  in 
connection  with  the  lubrication  system.  .lust 
before  starting  the  engiiu'  the  attendant  u.ses  this 
|)ump  to  prime  all  the  |)i|ies  and  bearings  \sith  oil. 
thereby  ensuring  that  from  the  moment  of  starting 
the  su|)ply  of  oil  in  liberal  ((uantities  \\  ill  be  con- 
tinued to  the  bearings. 

K«'garding     the    statement    that     the    cro.ss-head 
tyjK'   of    engine    is   more    cosily     than    the    trunk- 
piston     lyiK".    the    makers    claim     that     reliability 
should   be   ihr'    primary  consideration.       Production 
of  tin- engines   in   large  quantities  arid   the   emj)lo\ 
ment  of   modern    methods  of  manufacture  will  iihtt 
tend  to  reduce  the  initial  cost.      Tin-   makers  do  not 
attach  much  importance  to  the  increased  height   of 
the  engine,  as  with   an    engine   of   the   trunk   ty|H' 
sufficient  head   room   nnist  be  allowed  for  the  jiistoii  .md  connecting 
mrl  to  be  lifted  clear  of  the  cyliiulcr  ;     in   the  cross- head   pat  tern  of 
engine  the  piston  only  need  Ih-   removed,  then-  JM-ing  no  difficulty  in 
disconnecting  it  from  the  piston  nid  while  in  situ. 

The  foregoing  details  have  been  abstriKted  from  the  pamphlet 
referred  to.  and  this  interesing  publication  may  Im-  obtained  from 
Messrs.  .Mirrlees.  Bicki-rton  X'   Day.  Hazel  Crove.  rieii'- Stoeki>ort. 


TINNING     FURNACE 


llairt  Pate„tr 
For  COATING  WIRES  with  Tin.  Lead.  etc. 


For  use  as  a  BATH. 


WITHOUT  OXIDATION.      AUTOMATIC  HEAT  CONTROL 

The  only  Tinoint  Plant  on   the   World's   Market   with  Automatic   Heat   Contrel. 

MONOMETER  MANUFACTURING  C3..  Ltd..  Whitehouse  St..  Aston,  Birminghafn 


ext?nt  been  checked  by  the  war,  while  it  has  practically  put  a  stop 
to  all  exterior  work.  Still,  there  are  many  notable  examples  of 
interior  lighting  in  which  the  selection  of  the  units  and  their  grouping 
and  suspension  have  given  a  restful  illumination,  which  cannot  fail 
to  have  impressed  itself  upon  the  public  mind.  It  is,  after'all,  the 
])ublic  who  are  being  made  the  ultimate  judges  in  this  matter  of  good 
lighting.  The  illuminating  engineer  has  been  at  work  for  over  10 
^  ears  in  this  country,  and  at  the  time  of  the  outbreak  of  war  there 
was  a  prosjiect  of  a  boom  in  lighting  in.stallations  planned  on  scientific 
lines  and  employing  scientific  glassware.  JJuring  the  jieriod  of  war 
it  is  not  to  be  expected  that  the  activities  of  illuminating  engineers 
w  ill  be  utilised  in  this  peaceful  direction.     It  is,  however,  instructive 


HOLOPHANE  INTERIOR  ILLUMINATION. 

\\  c  lia\c  at  various  timi-s  referriMl  to  the  im|M)rtance  of  intrcNlueing 
staridardised  glassware  and  uniform  gn>uping  of  light  urrit*«  for  the 
illirmitralion  of  large  irrleriors,  such  as  liariks.  schiHtls.  public  libraries, 
churches,  and  of  museirms  atrd  similar  institutions.  It  in  satis- 
factory to  not*'  that  go«»d  work  has  iM-en  <l(»ne  in  the  p;vsl  few  \ears 
in  manufacturing  glassware  which  is  emplove<|  in  conjunction  with 
high  euiulle|K)wer  lamjis  and  will  furnish  well-difTused  illumination. 
.\  study  of  the  many  pndilerns  by  s|KMiali»|s  has  Im-cii  |in>diictive 
of  these  excellent  results,  it  is  true  thai  the  work  of  installmg  nianv 
of  the.se  eftieient  lighting  tuiitj*  for  interior  iilumitiHtinn  has  to  .some 


HfLOPHANIC  LiGHTIXCJ   IN    A  L  )ND,)N    BA^K. 


to  obser\c  that  in  such  comjileting  of  large  offices  and  business 
premises  that  is  now  going  on  illumination  is  entru.stcd  to  consultants 
and  contractors  who  will  carr-y  it  out  on  modern  lines. 

We  ha\c  from  time  to  time  commented  upon  the  pioneer  work 
of  the  Holophane  ("ornpany  in  the  designing,  developing  and  market- 
ing of  scientific  glassware.  Quite  recently  the  company  issued  a 
booklet,  in  which  arc  irrchrded  groirps  of  |)hotographi<'  repnKluctions 
de|)icting  typical  holophane  installations.  In  almo.st  every  case 
each  of  these  photographs  is  a  work  of  art.  The  pictures  were  taken 
by  the  light  of  the  lamjis  themselves,  and  we  understand  were  repro- 
duced without  retouching  of  any  kind.  l'rx)bai>ly  the  most  beautiful 
of  the  series  are  tho.se  iihistrations  which  deal  with  interiors.  The 
op|H)rtunities  for  the  production  of  artistic  effect  are  greater 
with  an  interior  than  with  an  exterior  installation.  I'nfortunately, 
space  does  not  admit  of  our  reproducing  a  number  of  these  excellent 
illustrations.  The  booklet  is.  however,  es.sentially  .a  piece  of  mis- 
sionary literature,  and  may  be  obtained  on  a])])lication  to  Holophane 
Co..  ('■orteret  street.  Westmin.ster.  Ixmdcm.  S.W.  it  is  purely  a 
pictorial  |)n>ductiori,  and  deals  with  re.sults.  a,s  it  is  intended  it 
shoirld.  It  is.  tlierffon>,  of  intense  interest  to  the  layman,  who  cannot 
for  a  time  lie  ex|)ected  to  appreciate  the  scientific  problems  con- 
nected with  illiimin.'ition.  It  is  his  business  to  deal  purely  with 
results. 


Per  RANT  I  Ltd 

Central   Houso,  Kingtway,   London,    W.C 
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The    Round   Table. 

By    "KVA." 


SUPPLEMENT  to  "The  Electrician,"  February  18,  1916.        (ixi.) 


To  all  electrical  engineers,  Scottish  or  otherwise,  wlio  jilay 
<^  golf  the  following  touching  little  poem  is  dedicated.  It  has 
<^      been    written   by  a  Scotch-American,  and    is  taken  from  the 

WesteiTi  Electric  News." 


4- 


We  are  asked  to  deny  the  rumour  that  Mr.  P.  A.  Mossay,  the 

electric  vehi('Ic  cxpeit,  was  recehtly  arrested  at  Ipswicli  and 

hailed  l^efore  the  beak  on  a  ""  boosting  charge." 

*         *         *         * 

"  The  North  Metropolitan  Electric  Power  Supply  Co.  has 
allowed  the  Barnet  Council  off  the  account  for  public  lighting 
during  the  past  quarter,"  which  clearly  proves  that  there  is  a 

war  on  somewhere. 

H^         *         *         * 

"Wolhmgong  (^N.S.W.)  Council  have  decided  to  call  for 
tenders  for  the  installation  of  electric  light."  In  a  district 
with  a  name  like  that  gas  would  be  impossible  of  use  ;  it 
would  be  blown  out  every  time  the  name  was  uttered. 

Hi  ♦  ♦  ^ 

I  think  there  must  be  few  chief  electrical  engineers  who  can 
claim  three  officer  sons  with  the  forces.  The  photo-repro- 
duction shows  the  three  sons  of  Mr.  T.  P.  Wilmshurst  (Derby), 
one  of  the  stalwarts  of  municipal  electricity  supply.     Reading 


from  left  to  right  they  are  LieiU.  G.  R.  Wilmshuist,  29th  Royal 

Welsh  Fusiliers  ;    2nd  Lieut.  A.  P.  Wilmsluirst,  R.E.'s  ;    and 

2nd  Lieut.  R.  B.  Wilmshurst,  4th  Lincolns.     Two  latter  bovs 

are  with  the  Northumberland  Fusiliers  and  have  been  scrappmg 

at  the  Front  and  have  both  been  wounded. 

*         *         *         * 

Do  you  clean  your  billiard  table  like  this  ;'     {See  p.  136.) 


.JOCK  TAK  SAXDV. 

Och,  Sandy  mon,  thy've  went  an'  gone 
An'  sj)f)ilf<l  the  guid  auld  s^ame. 

They  ca'  tlie  puttin'  green  a  "  lawn." 
'Twud  be  a  crime  back  hame  ! 

The  mashie,  jnitter,  niblick — all. 

Arc  ■'  bats  "  an'  strokes  are  "'  whackn  "  I 

The  diel  knaws  what  they  ca'  the  ball. 
A  cleek  na  douts  "  an  ax  " 

They  rrmvairse  on  the  linkK,  mon,  too, 

Like  auld  wives  ower  tea. 
They  gared  me  draw  a  game  th'  noo, 

When  I  had  it  dormy  three. 

Aye,  Sandy,  aye,  auld  times  are  l)y. 

Things  gang  frae  bad  tae  woarse. 
Tongues  wat  wi'  Scotch  keep  .sad  een  dry — 

Yell  buv  ver  ain  o'course. 


Anent  the  above,  the  golf  ball  (sic)  illustrated  was  picked 
up  on  the  links  '"  somewhere  in  England  "  frequented  by  a  well- 


known  central  station  engineer  and  a  salesman  of  plant  and 
machinery  of  good  repute.     Will  either  of  them  claim  it  ? 

*         *         *         * 

OUR  HOT  PLATES 
No.  200  to- 
Private  J.  A.  Moffit,  erstwhile  salesman  Ferranti  Ltd..  for 
his  request  to  them  for  a  complete  set  of  catalogues  to  be  sent 
him  at  the  front.  "  There  are  plenty  of  collieries  about  the 
firing  line,  all  electrically  equipped,  and  I  know  enough  French 
to  pay  them  a  call  when  we  advance." 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  February  1.5,  1879.] 

NoNSENSK. — Some  of  our  young  amateurs,  and  some  of  our 
ignorant  editors,  seem  deternuned  to  write  and  publish  the  most 
astoimdiug  nonsense  that  can  be  obtained  with  regard  to  the  electric 
light.  A  short  time  ago  several  papei-s  advocated  the  idea  suggested 
by  a  youthful  bicyclist  that  a  small  dxiiamo-niachine  should  be 
connected  with  the  wheels  of  the  bicycle,  and  a  light  obtained.  Xow 
oi'dinary  carriages  are  to  be  titted  with  electric  'amps,  and  also 
railwa_  trains.  We  woi\der  whether  the  method  of  these  statements 
is  not  that  by  niakuig  enough  of  them  (the  wilder  and  more  impro- 
bable the  better),  some  nuu'  hit  a  mark,  and  the  producer  be  re- 
warded. Railway  trauis  may  be  furnished  with  the  electric  light, 
l)rovided  a  special  engine  be  carried  in  the  guard's  van  ;  so  may  a 
carriage,  if  Jehu  hasan  engme  mider  the  hammarcloth  ;  but  a 
bicvcle — never.  !* 


ipiiiiiiiiii!iii:iiiiJiii:iiiiJiiiiiiiJiiiiiiiiiiiJiiiJiiiiiiiiiii!iii 

^        No.   38   Compound   Starter   and 

^  Reeuiator  is  a  useful  Controller  for 

=  Motorsrequirinjspeed  variationby      i 

^  sliUDt  control.     There  is  only  one 

^  handle,   the  operation   is   simple, 

s  *Bi  it  is  impossible    to   start  up 

^  with  a    weakened    field,    because 

=  full  field  is  automatically  restored 

^  when  the  motor  stoc*. 


iGftamc 


MOTOR  CONTROL    GEAR. 
IGRAfllC  ELECTRIC  C^  B° 

147,    Queen    Victoria     Street,    London. 


Illlll'l' 


No.  631  Plate  Type  Field  Reju-    j 
lator.   used    as  speed  controller    i 
for    motors    an  I    voltage    rem-    | 
lator   for  dynamos.     Neat    and.E 
simple    in  construction,  readily 
adaptable    for    any     mountinf. 
available  from  stock  for  a  wide 
range   of  voltage  capacity  and    i 
ohmic  resistance. 
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SIEMENS 


IRONCUAD 
SV\^ITOHGEAR 
FOR     Att 
P>IJRROSES 


Control    Pillars 
Distribution    Boards 
Main    Sw/itch boards 


Illustration    shows    our    Standard 

Cast-iron    Mining    Pillar    suitable 

for  pressures  up  to  3,300  volts. 


Write  for  particulars  to  — 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 

Hkaiv  Office:  CAXTON  HOUSE.  WESTMINSTER.  S.W. 
Telephone:  Gerfafd  860.  Telegrams:  "  Siempfaics.  Vic.  LoKD&t;." 

Supplie*  Dept.:    38  &  39.   UPPER   THAMES   STREET.   E.C. 

Telephone:  City  5350  T>1' .r-rr,:  ■  •  Siem.tor,  Cent..  London." 

HOME  BRANCH  ADDRESSES! 


BlRMINOHAK     Centr.'il  Ho..  New  St. 
Bristol     30.  Bridce  Street. 
Cardiff  -89,  St.  M.iry  Street. 
Glasgow — 66.  Waterloo  Street. 


MAtK  HESTE.K  — 196,  Deansgate. 
Newcastle    64-68.  Collingwood 
Sheffield-   22.  High  St.        (Bid. 
&  L'THAMiTf  N     46.  High  Street. 


Branches  in    Principal  To\A/ns   Abroad. 


''LEKTRIK"  SWITCHES. 

Thow  wlio  jire  iiicliiuid  to  ignore  electrical  acceHsorie,s  in  general, 
and  who  liave  not  given  much  attention  to  tiinihlcr  .iiid  other  Hinall 
Hwitchcs.  will  prol)f.l»Iy  he  suri>rise(l  should  they  glance  through  the 


LEAD  MELTING  FURNACES 

For  Cable  and  Pipe  Presses,  Accumulator  Grids,  etc.. 

WITHOUT  OXIDATION.       AUTOMATIC  HEAT  CONTROL 

ENOR.MOUS   S.W'ING    IN    RESIDUE. 

MONOMETER  MANUFACTURING  CO..  Ltd..Whitehouse  St.,  Aston.  Birmingham. 


controls,  would,  we  understand,  bring  the  type.s  up  to  over  30  in 
number. 

The  term  '"  type  "  or  "  electrical  type,"  a.s  used  here  refers  to  what 
tiie  .switch  does  electricalh',  irrespective  of  its  form  or  size.  Thus, 
the  two  switches  showii  in  Figs,  1  and  2,  are  both  single  way — that 


Fic.  1. — "  Mortise  "  2 J- Ampere  Single- w.vv  Fiash  P.anel  SwrrcH. 

is  to  .say,  they  are  both  of  the  same  eleclriMl  li/jje,  in  that  they  both 
serve  to  make  or  break  the  connection  between  two  leads.  Fig.  2 
might  be  said  to  belong  also  to  a  distinct  sub-type,  as  it  has  an  inde- 
])endent  quick-make  and  quick-break  action. 


yio.  4. — New  Patteun  Knife- blade  "  Twinob  "  Switch. 

On  the  other  hand,  the  form  or  pattern  of  the  switt  lies  in  Fig.*.  1 
and  2  is  ol)viou.'<ly  difTerent.  and  .-^o  is  their  action  ;  that  in  Fig.  1 
being  tumbler  and  that  in  Fig.  2  puHh-and-iruU. 

Tlic  four  types  dealt  with  in  the  list  n^ferrcd  to  are  single-way, 
"Twinob,"  double-pole  and  trijile-))ole.  and  the  ^M^  ditTerent   kinds 

RADIATo;":    LAMF^i 


HEATER    SECTIONS 


n 


Kii;    'J  Nti-n  \i.  ■■  (IIm.h.)  Watkhi  iuht  g.M.  l,>.  II.  Ki-.VMrKUK  Sinhle-wav 

l'rsii-.\M>l'rt.i.  SwiTiii. 


Y\c,_  ;j. ••  Twinob  "  Swirrii  Contkoi.i.ixo  Turke-lamp 

ir\l)I\TOK,  AND  KNAUI.IM)  (>NE.  TwO  OH  ALLTiIKKK  LwrS 
TO   BE    ITT  ON. 


new  li.sl  we  recently  received  rioni  M,•^.^I•!*.  .\.  I'.  l.uiidlxT^:  vV  S>ns. 
l/iv('riH)o|-rOild.  I.4iiii]iiii  V  mikI  which  \\i<  initMlK  miliinl  In  mir 
iHNUe  ol  ilan.  7 

Tliey  will  be  iimn'  .-in  pii.MMJ  \\  lien  llicy  lind  that  llu   .*>•' 
this  altiactively-bound  quarto  list  deal  with  only  four  of  tli'  t 

inon^  of  eleetrieal  tyix>s  of  small  switeli  available  for  u.>»c  in  lighling 
and  Kill  IiimI  work.     Sjieeial  swit«lip«  for  heating  and  small-nvMor 


or  forms  of  the  first  name<l  tyjie  are  grouiKnl  under  the  following 
headings :    - 

Tt-MBLEK.  Turn.  Prsit  and  Tiix.  Pendant,  Misckllankous. 

This  will  partly  explain  why  the  list  is  so  large,  and  another  reason 
is  to  Iw  found  in'thc  fact  that  it  h.is  no  fewer  than  200  illustrations, 
ineluding  many  eonncetion  diagrams.     The  latter  are  all  intoresting. 
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but  we  were  j)articiilarly  struck  with  those  illustrating  the  use  of 
"  Twinob  "  switches  on  radiators.        -* 

One  of  these  diagrams  is  seen  in  Fig.  3.  T}ie  "  Twinob  "  switch, 
it  may  bo  explained,  is  a  combination  of  two  single-way  switches  on 
one  base,  and  obviously  makes  for  compactness  as  well  as  economy. 
Thus,  the  switch  in  Fig.  .3  takes  the  place  and  does  the  work  of  two 
separate  single-way  switches. 

Fig.  4  shows  a  "  Twinob  "  switch  fitted  with  Admiralty-pattern 
terminnls.  It  may,  of  course,  be  had  with  ordinary  terminals,  the 
cost  being  the  same  in  either  case.  The  advantages  of  ■'A.F." 
terminals  are  briefly  as  follows  : — 

(a)  They  give  secure  connection  and  excellent  contact. 

{h)  The  screws  are  accessible  in  the  most  coniined  situations. 

(r)  In  flush  switches,  the  wires  need  not  be  brought  through  from 
the  back. 

The  "  A.P."  terminal,  by  the  way,  is  also  fitted  on  the  firm's  well- 
known  "  Pivot  "  tumbler  switches  (single-way,  two-way  and  inter- 
mediate). 


ELECTRIC  PUiMPS  FOR  SHIP'S  FIRE  DUTY. 


r  While  the  Board  of  Trade  speciHes  in  its  regulations  dealing  with 
lire-ttghtiiig  ajiparatus  for  ships  that  a  certain  number  of  pumps  of 
definite  capacity  must  be  installed  on  all  vessels,  the  type  of  pump 
is  left  to  the  discretion  of  the  owners.  It  has  been  usual  to  instal 
reciprocating  steam  pum])s,  but  there  seems  no  valid  reason  why  the 
centrifugi'l  pump  should  not  be  employed  for  fire  duty.  It  is  of  light 
weight,  it  occupies  little  floor  space,  and  its  output  is  large  for  its 
size,  also  it  can  be  coupled  direct  to  an  electric  motor.  ■  The  Board 
of  Trade  regulations  call  for  a  pump  capable  of  delivering  250  gallons 
per  minute  against  a  pressure  of  100  lb.  jier  square  inch.  In  practice 
this  means  that  each  pumjj  must  be  alile  to  throw  two  jets  to  a  height 
of  67  ft.  or  horizontally  to  a  distance  of  52  ft.,  each  jet  being  supplied 
through  100  ft.  of  canvas  hose  fitted  with  a  |  in.  nozzle. 

A  two-chamber  turbine  pump  of  the  pattern  supplied  by  Mather 
&  Piatt  (Ltd.),  Park  Works,  Manchester,  when  running  at  1,400  revs, 
per  min.,  will  throw  two  jets  horizontally  about  60  ft.,  the  water 


GeNEE.AL  ViEW^OF  El.ECTRlCjFntE  FUMP. 

being  supplied^through  50  ft.^of  2k  in.  canvas  hose  with  |  in.  nozzle. 

This  absorbs' about  23  H. p.  and  a  motor  of  about  28  h.p.  would  be 
suitable  for  driving  it.  A  motor-driven  turbine  pump  of  this  type 
is'allustrated,  both  the  pump  and  its  motor  being  manufactured  by 
Messrs.  Mather  &  Piatt.  Current  would  normally  be  drawn  for  the 
ship's  lighting  and  ])ower  installation,  but  provision  can  be  made  for 
connection  to  the  emergency  set  which  is  now  usually  carried  on  deck 
to  permit  of  some  lighting  being  maintained  and  also  a  supply  for 
wireless  purposes  in  the  event  of  failure  of  the  main  units  There 
must  be  no  risk  of  a  breakdown  or  failure  of  supply  in  connection 
with  lire  fighting,  and  a  duplicate  source  of  supply  for  motors  driving 
fire  pumps  is  most  desirable. 

Messrs.  Mather  &  Piatt  have  just  published  a  catalogue  dealing 
with  fire  protection  on  board  ships.  It  gives  much  useful  infor 
mation  as  to  the  number  and  type  of  appliances  that  must  be  carried 
on  various  classes  of  vessels  in  order  to  comply  with  the  Merchant 
Shipping  (fbnvention)  Act,  1914,  the  provisions  of  which  are  about 
to  come  into  operation. 


EXTRA  COPIES  OF 


ELECTRIC  VEHICLE  PROGRESS  SUPPLEMENT 

Can  be  supplied  to  Central  Station  Engineers  for  distri- 
bution.   Annual  Subscription  Rates  on  application  to 

"THE  ELECTRICIAN"  PRINTING  &  PUBLISHING  COMPANY, 
1,  2  &  3,  Salisbury  Court,  Flebt  Street,  London,  E.C. 
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ELECTRIC 

LIGHT 
FITTINGS 

fOR  EACTORv  AND 

OUTSIDE  US£, 
SPECIALLY  Df  SIGNED 

FOR 
HALF  WATT  LAA\PS 
AND  ARRANOtD  FOR 

THE  ECONOMIC 
ILLUMINATION  Of 
_  LAR<5£  SPACES. 

SPECIAL  CATALOeUE. 
UPON  REQUEST. 


Simplex  (9NDUITS 1%. 

Garrison  Lanb-. 
Birmingham.. 


SHOWROC>A\S.: 


II?'H7  CHARING  CROSS  RCAOLCNOON. 

MANCHEsrea  •olasoow-oristcl. 

NEWCASTLE  •UIVERPOOL'LCEOS: 

SWANSEA  •  -A/fiKAVXfi^/x/s/X/k  •  CAROIFF. 
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ISENTHAL  &  CO., 

'DEPARTMENT     4! 

Denzil  Works,  Willesden,  London,  N.W. 


NEW  LIST  NOW  READY. 


Contractors  to  the  Admiralty,  War 
Office,  India  Office.  Colonial 
Office,    Postmaster-  General,    &c. 


THE  NEW  PREMIER  ELECTRIC  SUCTION  CLEANER. 

There  has  been  a  tendency  among  engineers  to  imagine  that  an 
elect rif  cleaner  operated  by  a  motor  of  .'<niall  horse- i)o\ver  must  of 
nec«'.ssity  be  in  the  nature  of  a  toy.  Only  a  few  years  ago  a  standard 
electrical  work  published  a  statement  that  as  most  of  the  supply 
com|)anies  serve  consumers  on  2(H>  or  more  volts,  progress  of  the 
domestic  electric  service  was  checked.  l>ecause  small  efficient  and  vet 
cheap  motors  for  so  high  a  pressure  could  not  be  commercially  built. 

The  design  and  manufacture  of  small  motors  has.  however,  been 
the  subject  of  sjK-cial  study  in  recent  years,  and  perfectly  satisfactory 
motors  to  ojM-rate  on  any  voltage  u])  to  2tM»  are  now  a  standard 
electrical  ])roduet.  In  con.secjuence  there  has  been  a  noteworthy 
development  in  motor-driven  appliances  for  (hwiu'stic  |)urposes. 

The  KIcctric  Su<tion  Cleaner  Company,  wlio.se  Prcnsier  machine 
has  Im-cii  on  the  market  for  some  (■onsidcral)lc  lime,  and  has  pre\i()u.<lv 


J)i:TAn,    OK     I'lil-.MIKH     DoMKSTIC    Ct.KWKH,    .IHOWINO     I  »KT  M   II  \  111  1. 

.MoToi; 

Ikimi  n-fcri-ed  to  in  our  columns,  have  been  so  suecensfid  in  improving 
the  de.Hign  ;ind  detail  of  their  cleaner  motors,  that  t  bey  Jean' ofTcr 
nuichincs  suitable  for  any'supply  pressmes  from  2."»  to  2<ttt  volts,  .ind 
fnr  iHMindiiities  ranging  fnun  2.")  to  MV.l  Tlie  merit*  of  the  machine 
an-  enhanced  l)y  the  fact  that  there  are  in  o|H<ration  to-day.  in  this 
eo\mtry,  Pn>micr  cleaners  of  every  voltage  .ind  |N.rio<licity.  I'lie 
need  fcr  mi>eting  each  i).irticular  kind  of  circuit  ini|K>Ht«  most 
onerous  conditions  u|ion  the  manufactun-rs  of  the  machine  for  if 
nothinff  else,  it  nec-ssitatesa  large  and  mixcl  stock.  In  the  n.-w  m.xl.  I 
'  Miclitin  clcau(<r.  the  motor  and  it.s  fan  have  been  considered  s\s 

le  anddet.irhiibleimit.  Hy  this  siinple  ex|iedient  the  motor 
Itself  ran  bo  wound  for  the  circuit  voltnse  and  jH^riodicity  at  which  it 
giv. -.  it  .nricient  s|.«mm1.      Previously  an  average  was  struck  in 

'"'"'  '"  'K'"  »«"'  low  voltage  motors,  which  meant  that  onlv 

tho.He  nioton*  nui  on  the  middle  or  most  ftecurate  pre.ssure  gave  the 


liest  results.     As  is  well  kiio«T),  the  efficiency  of  these  small  fans  falls 
considerably  with  reduction  in  speed. 

The  general  type  of  cleaner  as  represented  by  the  new  Premier  if 
fairly  well  knowni.  but  there  are  unusual  features  in  its  design  that 
merit  .some  attention.  A  vertici'.l  high-speed  motor  is  connected  to  a 
fan  which  gives  off  air  at  a  low  pressure  and  large  volume,  which  is 
desirable  for  cleaning  carpets  and  hangiixgs,  otherMise  there  might  be 


PltlvMIlM!  iMirsnUAI    (    II"  \NEi;.  SHOWN  AS  ISKO  IN"  THE  HaSD 

a  risk  of  •njuring'delicate  fabrics.  At  the  .same  time  the  conibinatioii 
of  motor  ;iti<I  fan  in  the  Premier  machine  pnxiuces  ijuite  .surprising 
results  to  tlio.se  who  ix-licvc  that  .i  f.iii  iii.i'hinc  cannot  Iv  made 
powerful  and  eflfecti\e. 

The  sha)x>  and  gn>uping  of  the  f.iii  lil.idcs  exercise  an  imjKirtant 
iutluence  on  the  etliciency.  SjH'cial  exjx>rimental  wurk  has  Ix-en 
neeewarv  in  connection  with  the  de,sign  of  the  Premier  cleaner  in 
onler  to  arrive  at  the  best  .•uid  most  aivur.ate  form  of  blade  con- 
struction to  give  the  best  rcsult.s.  A  curved  bla<Ic  of  special  .shape 
is  now  used  in  the  Premier  cleaner,  and  we  understand  the  m.ichine 
b.is  l)eon  tested  by  inde|x>ndent  exjvrts  who  found  that  it  ga\T 
an  actual  i)n\ssun*  of  I  in.  mercury  gauge  which  was  equivalent  to  a 
little  mon*  than  U)  in.  water  gauge. 

As  alrc.idy  explainetl.  the  motor  and  fan  are  a  complete  unit  held 
by  two  sot  screws  which  jK^rmit  the  motor  to  '«  taken  out,  wid 


r 
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FERRY 


FERROZOID 


CONSTANTAN 
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♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 

♦♦  

♦♦         ~ 

♦♦ 

♦♦ 

XI     MAKERS: 

♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦« 
*♦ 
•  ♦ 


WRITE    FOR  PARTICULARS   OF    FOURTEEN    GRADES    OF 

ritish-Made  Resistance  Materials 


TO:- 


♦*•♦♦♦ 
♦♦♦♦♦• 


♦♦ 

♦♦ 

♦  * 
♦♦ 
♦♦ 

♦♦ 
♦♦ 

«* 

♦  ♦ 

♦♦ 
♦« 
♦♦ 
♦♦ 

♦  « 
♦♦ 
♦♦ 
»♦ 
»« 

♦  ♦ 
«♦ 

♦« 

♦  ♦ 

♦  • 
♦♦ 
♦♦ 
♦♦ 
♦• 
♦♦ 
♦♦ 
♦♦ 
♦« 
♦♦ 
♦« 
♦♦ 
♦♦ 
♦♦ 

♦  4 

♦♦ 

♦♦ 

♦♦ 
♦♦ 
♦♦ 
♦♦ 


HENRY  WIGGIN   &  CO.,  Ltd., 
George  Street,  Birmingham. 

TCI  p PHONE:  6400  CENTRAL 

'  '-^'- GRAMS  :  "  WIGQIN  BIRMINGHAM." 


AGENT: 


♦♦ 

♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦« 
♦♦ 
♦♦ 
♦♦ 
♦♦ 
♦« 
♦« 
♦« 
♦♦ 
♦♦ 

#«♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ ^♦♦♦♦♦♦♦♦♦♦♦♦t ♦♦♦♦♦♦♦♦♦♦♦«« 
♦♦««♦♦♦*♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦«*♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦'»«♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦»««« 


* 


LIONEL  ROBINSON, 

3,  Staple  Inn,  London,  W.C. 

TCI  CPHONE;  6323  HOLBORN. 

'  '-'-'-GRAMSi  "FERRYDOM,    LONDON." 


cxvl)       SUPPLEMENT  to  "The  Electrician,"  February  18,  1916. 


138 


Manufarturors  of 

PHOSPHOR   BRONZE, 

GUN  METAL,  MANGANESE  BRONZE. 

Brass  &  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 

CASTINGS. 

PHOSPHOR  TIN. 

PHOSPHOR  COPPER. 

CHARLES  CLIFFORD  &  SON,  Ltd. 


BIRIVIINGMAIVI. 


Hiiotl.'  I  i>in-  i(j,la(((J  ill  a  fiw  sccoikLs.  Aiiot  In  r  i  <)iis|)i<u<)U.s  fi-aturc 
— uiifl  an-  whifh  i.^,  wc  Ijflicvc.  coniiiii'd  to  lliis  iiiaehino— is  the  i  s- 
of  a  rf-volvinn  briisJi  in  the  nioiitli  of  the  machine.  This  is  rotated  by 
u  jet  of  air  at  a  hijrh  speed,  and  while  tfie  l)nisli  itself  has  n-)  eleiiniii'r 
Vi  Ine  it  is  useful  to  pick  up  tlueads  and  li^ht  fabric  cutting.s.  The 
niuehine  in  mounted  on  three  castors,  two  forvvanl  and  one  behind,  the 
I.'tter  iK'injr  adjustable  in  order  to  raise  and  lower  the  nozzle  so  that 
tlie  machine  can  be  readily  operated  on  thick  pile  carpets  and 
orfiinary  closely  woven  fabrics. 

The  machine  is  jirovidcd  with  a  hose  attachment  which  "slmit- 
eircuils  "  the  wide  suction  nozzle,  aiul  dispenses  with  the  need  for 
closing  this  latter  with  a  siith'  or  j)ad.  The  jet  which  drives  the 
rotary  brush  is  closefl  with  a  hiiipcd  slnitter.  The  driving  handle  is 
slightly  turned  down  at  its  end.  and  a  rotary  snapswitch  is  enclosed 
lit  this  |K»inl,  where  it  is  eflsily  operatetl.  The  connecting  flex  when 
n'>t  in  I'Hc  can  b"  '"  laid  up"  on  opjyosed  hooks  .on  the  hcidle. 


Portable  Cleaner  as  used  on  Carved  FiRNrxraE.' 


There  are  the\isual  tools  provided  with  this  cleaner  for  the  purpose 

of  cleansing  carpets,  upholstery,  stuffed  furniture  and  the  like.;  ^{^ 

An  interesting  develojiment  of  this  cleaner  is  a  form  of  Premier 


■iiCfSfV-H--^ 


Tl  t  Nw,  ,      I'mKTAHI.K    INDISTUIAL   t'l.KANKl.       ii,.>mn,:     ,  ,s|;    IN     Iw,.    I'nslTloNS    1\    WaKIHOVSK. 


SLATE 


INIGO    JONES    &   CO., 

Tudor  Slalo   Workft. 
GR0E8L0N.  R.8.O.,  NORTH  WALES. 

Slates  Drilled  !,  Shapetj  to  Spttclflcatlon. 

•LATE  WORK  lor  ELECTRICAL  ENGINEERI. 


"^.Atc  MritMis,  li;ii'rr<  an.l  I- nainrllrrc 


Ferranti  Ltd 

Central  House,   Kingsway.   London,   W.C. 

SWITCHGEAB.   TB AN8F0BMEBS,   METEBS, 
rr.BCTBIC     HEATINQ    ft    COOKDia    APPABATU8. 
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BELLING  ELECTRIC   FIRES. 


C.  H.  SMITH,  A.M.I.E.E.. 
Engineer  and  Shop  Manager. 
2  years  Westminster  Engineering  Co. 
4      ,,    London  Electric  Supply  Co. 
10      ,,    Sl.jMarylebone  Electric  Supply. 


^1^ 


C.  R.  BELLING,  A.M.I.E.E., 
Proprietor. 

5  years  Crompion  &  Co.,  Chelmsford. 
3     •     Edison  &  Swan,  Middlesex. 


W.  N.  SCOTT, 
Accountant  and  Secretary. 
S    1 1, years  The  Reason  Mfg.  Co.,  Brighton. 


BELLING&CO 

ELECTRIC       HEATING 

SPECIALISTS. 

DERBY        RO,»D       WORKS. 

EDMONTON . 

LONDON  .    N  . 


A.  J.  RICH, 
Charge  of  Mechanical  Testing. 
3.V  years  Edison  &  Swan,  Middlesex. 
7'      „   Electric  Heating  generally. 


J.  H.  COUPE, 
Designer. 
6  years  Phcenix  Foundry,  Sheffield. 
6      ,,    The  Diamond    ,,    Luton. 


A.  E.  TOOKEY. 
General  Foreman. 
4  years  Veriiys  Ltd.,  Birmingham. 
12      „   Edison  &  Swan.  Middlesex. 


L.  E.  COMLEY. 
Charge  ot  Electri>:a!  Testing. 
Bristol  Corvoration  Elec.  Works. 


0  vt-jr^-J  Da'jnpcrt 
\  Torquay 


A  NEW  FACTORY.  A  NEW  ORGANISATION  TO  MAINTAIN  ODR  LEAD 


BELLING  &  CO.,  ^'''^^J^T''  EDMONTON. 


(xxviii.)        SUPPLEMENT  to  "The  Electrician,"  February  18,  1916. 


140 


Canadian  and  Indian 

MICA 

CUT,  SLAB  &  SPLITTINGS. 

MIMMUM   STOCK   200.000   lbs. 


Peerless    Leatheroid   Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite  Fibre,  Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AM  ARDED  THE  CON!  RACT  FOR 
1  HE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 
ADMIRALIV    OVER    1910,    1912.    1913.    1914  and    1915. 


ATTWATER  &  SONS, 


I  clciramt  : 
Allwalcri.  I'rcalon. 

1  rlrplione  No. 
1046  (2  Imc.l. 


HopWOOdSt.   Mills,       Established  ISeS 

Codes  ■- 
Stli  Edilion    ABC 
4*    \Xe«tern   Union. 


PRESTON. 


which  has  l><»on  .sjKcially  dosipncd  for  indu.strial  work.  Jiiui  is  now 
JM-iiiK  '"*<'•'  Ihtki'Iv  ill  Hlorcs,  .sho|).«.  factories,  lil)rnrics.  imi.scuiiis. 
I»inianl  s4iI(M)iis.  clothing  cstahliKhnicntH  and  so  on.  It  ctmsists  of  a 
hi|{h  s|NH'd  motor  and  fan  containf-tl  in  aii  alnniininm  case,  which  can 
1m-  carrii*<i  cither  in  the  hanri  or  stnipix-d  to  the  IkmIv.  Then*  is  a  iiaj; 
n'«e|ifa(Ie  into  wliich  th*?  dust  is  drawn.  The  motor  is  of  special 
deHi^n  for  suction  work,  and  is  simihir  in  its  eh-ctrical  features  to  the 
one  uwd  in  the  donu-stic  cleaner  de.scrihed  uhovo.  A  inodilication 
of  the  fan  enahles  ihiN  machine  to  develop  a  hij;her  pressure  than  the 
domestic  i\\M\  tin.-*  featun-  heing  a  rather  essential  one  in  tlu  con- 
ililionN  under  which  the  machine  is  intended  to  o|K'rate.  Tin-  (h-vicc 
hii'..  wr  underHtaiid.  proved  to  l»e  exceedingly  clTedive  for  switch 
Ixiiird".  mill  I-  s|N(  iidly  iiscfiil  for  i  I,- ming  hiter  cloths  in  turhinc 
Ntntions. 

Then-  arc  many  other  uses  to  v\lii>  li  the  ina<  hine  can  he  suc(e.s.s- 
(ully  applied:  in  f.nt  the  licld  for  tlii-.  form  of  mucl  line  seems  to  Ix* 
almoMt  unlimiteil 

Full  pric«t4  tin<i  pailK  uliirs  aif  ohtjimalijc  ot  tlje  EKv^trie  Suction 
riraner  (  o..  ."»H.  Virloriastn-el.  I.Kindon.  S.W. 


RAILWAY  ELECTRIFICATION  CABLES. 

Tho  irn|M>rtnnre  of  the  cable  nvHtoni  of  a  raiiway  electrification 

Nmn  in  exrmplitied  in  the  oav  of  the  ManeheMtor' Hnrv  sul.nriian 

'i'lrir  line  of  the   l^meaMhin-  A   Yorkshire   Railwav.  nccntiv  de- 

MilH-d  very  fully  in  our  columns.      I'imui  the  n-liaitililv  ..f    .11  <1... 

rnnduetom  the  rontinuily  of  the  train  wrviro  deiMMuif. 

Tho  ral.lr,  mv  '      '  'v  W.  T.  H.  nh-v's  Teletrr.ph  Works  (  u.  «cic 
n«foll.m«.      Hr  ffhn.   corelJl  1  i  S.W.Ci.  .sha|>ed  conductor. 

1    ral.le    (Fig.   I).  i»ith  galvani'«od  step! 

;■•.  ;.  ..oi. .  of  in.OfHi  volt.s  :  :i.2(Mt\.' 

•'  •>  ".».  HI.  Hiniiln  liitumen   i-  lo  (l-jg.  2]  ;    TlNt  yds,  1  o     , 

;e<i    ralilr   (Fig.    3).   for  a   working 

■  ■.:■.    ....■    ..is,  of  thr  .  rthlo.  Imt   for  a 

rv    of     100     \nlt«;        \Ah  i -,    S.W.t;.     twin 

annouMHl    .ind  )ut«'-Hprvo<l 
.    t>  sWi  -^r  insulated  Ifad 

I  annoumd  caMc.  to  Hinular  . 


E.  SHOWELL  &  SONS.  Lid., 

STIRCHLEY.    BIRMINGHAM. 


Cast 
Cable  Sockets. 

Suite  E74.     Made  in  all  Sizes. 

Type  A — Straight 
„     B.— Offset. 

.,     C— Right  anele. 

Illustrated  Dimensioned  Showcard  for  Drawing' 
Office  use  supplied  free  on  application. 

Sole  Agent  for  the  Electrical  Trade: — 

LIONEL  ROBINSON,  Ln^ion.'wx. 

Tf.lE7h::.e:  Hdbzr,:  6323. 


Tlie  1,200- volt  cahle.s  .su])j(ly  direct  current  at  this  pressure  to  the 
novel  form  of  side  running  tliird  rail,  which  Mr.  J.  A.  F.  Aspinall  has 
devised  for  this  system,  and  the  operation  of  which  will  be  followed 


l'i(i.  1.— Cross-section  of  Thkee-cokk  lit.  14  (  .uii.k,  Tri-L  Size. 


Fn:.   2. — Ckoss-Section   ok 

tt  .')  sg.   IN.    HiTfMEN  C'.MU.E. 


Fig.  4.— ('ross-sk*"T!ox  of 7,  l.'iS. W.(5. 
l\\rEn-iNsii.ATEn  C.xbi.k. 


Fl.; 


>oss-;^K(  1  ION 


1  Osg 


\  VIXANISEP   IJlTlMEN   CaHI.B. 


with  the  keenpst   interest  by  railway  efkgineeTs  ifi  all  |>arts  of  the 
w.irM 


,    ~  ..,,  ,   e  -  '  „        -  V       ...   .  at  th«  Eiitorial.  Printing  and  Publishing  Oflton. 

1.  .  .^-U  J,  S*„iBv;«v  CcwBi.  Fu««T  SrmwT.  in  Mm  (Uxy  oi  LONDON.  Fridat.  FsaitUMtY  IS.  1916. 
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4> 
4- 


The    Round   Table. 

By    "KVA." 


4- 

4- 
4- 
4> 


An  Islington  (^'ouncillor  suggests  in  tlie  London  Press  that 
ruddy  rays  shoirid  be  tlirown  by  our  searclilights  to  warn  the 
pubHc  of  the  approach  of  enemy  aircraft  at  night.  The 
anxTDns-(''ouncTHor  sa}'s  it  can  easily  l)e  done  by  placing  ruby 
glass  in  the  projector,  but  he  should  liave  made  the  experiment 
with  his  n\otor  car  headlights  before  he  wrote  to  the  press  ;  he 
would  then  have  seen  how  far  these  ruddy  rays  penetrated. 
Besides,  fancy  London  with  searchlights  more  ruddy  than  they 

are  at  present  ! 

*  *         *         * 

But  a  Midlands  ""  electrician  "'  goes  one  better.  He  attaches 
a  bladder  to  the  gas  pipe,  suspends  a  weight  so  that  it  rests 
gently  on  the  bladder,  and  attaches  the  cord  holding  the  weight 
to  a  contact  maker  in  a  bell  circuit.  To  quote  the  "  Daily 
Chronicle,"  which  hails  this  marvel  : — • 

"  When  the  gas  works  receive  notification  of  the  presence  in  the 
country  of  Zeppelins  and  reduce  the  pressure  of  gas,  the  weighted 
tin  on  the  bladder  falls,  bringing  the  switch  into  operation,  and  the 
warning  bell  is  rung." 

Very  s'nice,  too  ;  but  what  if  the  night  shift  at  the  local 
munition  factory  wanted  tea  at  2  a.m.  and  start  up  all  the  gas 
'■  rings  '"  ! 

'P  M»  •!■  •!• 

In.  a  recent  advertisement  for  gas  fires,  cookers  and  hot- 
water  apparatus,  a  guest  is  shown  (in  a  sketch)  arriving  at  a 
hotel  equipped  with  these  emblems  of  modernity.  The  grand- 
father's clock  in  the  hall  stands  at  7:35,  and  part  of  the  con- 
versation whicli  ensues  between  the  head  waiter  and  the  guest 
is  as  follows  : — 

Head  Waiter  :  The  bathroom  is  ready,  sir,  pJways.  There's 
plenty  of  ~-'ot  water,  you'll  find  clean  'ot  towels  in  the  'ot  cupboard  in 
the  bathroom  and  the  (las  Fire  lighted  in  your  room. 

Guest  :    Right  O  ! — and  dinner  at  8  sharp,  please  ! 

As  George  Robey  would  remark  :    "I  shud  shay  sho  !  " 

*  *         *         * 

A  correspondent  suggests  that  the  sketch  correctly  represents 
the  unkind  manner  in  which  the  Pukkah  Wallah  takes  to  his 
duties  of  serving 'out  rum  to  the  troops  at  the  front.     All  of 


which  reminds  mo  that  the  Batli  Wallahs  meet  to-uight  in  the 
dug-out,  2S,  Victoria-street  at  6-6.30,  weather,  the  war'aud 
Zepps  notwithstanding. 


THE  HAGSTROM  ARC   LAMP  CARBON  CUTTER. 

Will  sever  carbon  without  crushing.  Leaves  straight,  clean  edge. 

Adjustable  and  non-adjustable  types  supplied. 


Fronr  a  recent  lecture  (the  italics  are  mine)  : — • 
The  common  version  of  the  Goiflen  Rule  as  applied  to  basiness  Is  : 
Do  others  first,  or  they  will  do  you,  and  love  your  neighlxjur  as  long 
as  you  can  fleece  hini.  Not  that  you  shoujfl  love  your  neighbour 
more  than  you  should  love  yourself  or  do  for  him  in  trade  more  than 
you  would  have  him  do  for  you,  but  fi't  inurh. 


EneifiEERiNe  TEF?M  ILLUSTR/ITED 
'&NTIMU0U5    TORQUE" 


Electric 


Petrol  in  U.S.A.  is  now  20  cents  (lOd.)  per  gallon  and 
motorists  are  already  turning  towards  battery  vehicles  for 
some  relief  from  such  extortion.  In  war-worn  Europe  we  have 
to  be  satisfied  with  ""  seconds  "  at  60  cents  I 

^  ^  Hi  ^ 

No.  201  to-^  0^;R  hot  plates 

Mr.  C.  H.  Smith,  engineers"  secretary,  Liverpool  Corporation 
electricity  department,  for  having  completed  30  years"  con- 
tinuous service  with  the  department.     (And  still  going  strong. 

KVA.)  ,=  ,=  O  =:: 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  February  22,  1879.] 

Use  of  "  Earth  "  for  Completing  a  Telegr.a.phic  CiRcnr. — 
According  to  Mr.  John  Finh^ison,  Prof.  Altini,  about  the  year  1802. 
sent  the  current  from  a  battery  of  80  cells  across  Calais  Harbour 
through  a  wire  supported  on  the  masts  of  boats,  usmg  the  sea  for  the 
return  current.  It  was  not  until  1837  that  Steinheil  j)erfected  his 
telegraph,  and  showed  that  the  return  wire  between  two  stations 
might  be  dispensed  with  ;  whilst  the  experiments  of  Mr.  Alexander 
Bain,  at  the  "  Serpentine  River."  in  Hyde  Park,  in  which  water  and 
moist  earth  were  nu'/le  a  portion  of  tlie  circuit,  did  not  take  place 
until  18-42. 

Electricity  Applied  to  Railway  Tickets. — An  eleetro-mag« 
netic  railwiyv- ticket  counter,  to  mdica*^^  the  number  of  passengers 
going  by  a.  particular  train,  and  so  the  number  of  carriages  of  each 
class  required,  has  recently  been  adopted,  says  the  "  Engineer,"  at 
the  station  of  the  Kaiser  Ferdmaud's  Xordbahn,  in  Vienn;i,  The 
date  press  of  each  of  the  three  ticket  boxes  is  furnislied  with  an 
electric  cor  tact,  actuated  each  time  a  ticket  is  pushed  to  be  stamped. 
Three  lines  connect  the  presses  with  a.  clock-shaped  counter  m  the 
office,  where  tne  trahi  is  arranged,  having  discs  with  numbers  and 
pointers,  so  that  the  number  of  i)asseugers  booked  can  be  .seen  at  once. 
The  arraiugement  conduces  to  promptness  in  ordinary  circumstances, 
and.  where  great  crowds  are  travelling,  successive  trains  can  be 
quickly  despatched  without  overloadmg  with  passengers.  Messrs 
Meyerjct  Wolf,  of  Vienna,  supplied  the  apparatus. 


THE   L.P.S.    ELECTRICAL   CO.,   18,  Adam  Street.   Strand.   London,   W.C. 

Phone:  Regent  4346.     Code:  ABC  Stii Edition.     Teleg.:  -  Engineyor.Westrand,  London.' 


PLATINUM  for  WAR  MATERIAL 

supplied       by       permission       of       the 

MINISTRY  of   MUNITIONS. 

J.   BLUNDELL   &   SONS, 

GOLD.  SILVER  4  PLATINUM  REFIHERS.  199.  WARDOUR  STREET,  W. 


'GolsUplat,  Ox.,  London." 


4746  Gflirard. 
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SIEMENS 


ELECTRIC     MOTORS 


Part  of  small  Motor  Shop, 
Stafford  Works. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 
Hrao  Office:  CAXTON  HOUSE.  WESTMINSTER.  S.W. 
Tclephor.r:  Gerrard  860.  Teleprams  :  "  Siehbralcs.  Vic.  Lcndcn. 

Supplie*  Dept.:    38  &  39.   UPPER   THAMES  STREET.   E.C. 

Telephone:  City  5350.  T-lii-r^ms  :  *  Siek  tck.  Cent..  London. 

HOME  BRANCH  ADDRESSES i 


B^ 

Ca 


r,-- 


ot.  w 


Manchester  -1%,  Deansgate. 
Newcastle    -64-68.  Collingwood 
Sheffield     22.  High  Si.        IBld?: 

S'/i-THAi.'.i'T  •:     Ah.  Hirh  Street. 


Branchaa  In   Principal  Town*  Abroad. 


tlif  siih.stantial  character  of  the  plant  :  in  particular  this  remark 
may  I>e  said  to  ajiply  to  the  distributing  gear.  Until  quite  recently 
switch  lK>ards,  even  for  heavy  duty,  had  a  somewhat  naked  apjjear- 
;ince.  anrl  were  not  unlikeh-  to  convey  the  impression  of  danger  in  the 
vicinity,  e.speciallj-  when  co])per  switch  blades  and  other  e.^jKised 


"IRONSAFE"  SWITCHBOARDS. 

Kle<-lri(al  eijiiipinent  f«»r  jKiwer-cironit  eontrol  in  factories  and 
wnrkMho|)t«  ha.H  made  considerable  advances  during  recent  years. 
Workuhop  int<talli(lionr»  at  I  he  present  day  are  cincfly  notewnrlhy  for 


Wvi.I.      P.VTTERN     ■•  IrOXS.VFe'"     Bo.\RD 

])ieces  of  a]5])aratus  were  in  view,  and.  further,  it  was  borne  in  mind 
that  these  were  "alive."  It  must  in  some  measure  be  admittetl 
that  danger  wtus  not  entirely  absent  in  cases  where V^t here  was 
jiiiythiiit:  like  conge.><tion  on  the  premises,  and  it  was  on  this  account 


lRo%H«rB'*     SwrTCHB>AKD. 
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The  Electric  &  General  Works,  Ltd., 

15,   Victoria   Street,   London,   S.W. 


E.H.T.   MULTI-POLE  ISOLATING  SWITCH. 


Electrical  Apparatus 


up  to  80,000  volts. 


Telephone:    5223    VICTORIA. 


Telegrams:    "GABIONAGE  VIC.    LONDON.' 


that  Home  Office  regulations  demanded  that  sails  or  doors  should 
set  limits  to  the  "  danger  zone  "  in  order  that  unauthorised  persons 
should  be  kept  clear  of  the  switch boiird.  A  perusal  of  the  annual 
Home  Office  accident  and  fatality  rejjort  to  a  great  extent  conKrms 
this  view. 

A  workshop  switchboard  of  modern  design  which  c;-.n  truly  be 
described  as  totally  enclosed,  yet  having  every  unit  immediately 
accessible,  and  which  occupies  just  the  area  of  Hoor  space  upon  whicli 
it  stands,  is  now  an  acknowledged  boon  to  factory  owners  and  those 
interested  in  the  distribution  of  electrical  energy  for  lighting  or  j)ower 
purposes  in  works  and  factories.  A  type  of  gear  has  been  developed 
by  Messrs.  Berry,  Skinner  &  Co.  exclusively  for  the  purpose  in  view, 
and  described  under  their  patent  design  as  the  "'  Ironsafe  "  switch- 
board. Illustrations  of  this  class  of  gear  are  given  here.  We  are 
informed  by  the  makers  that  they  turn  out  hardly  two  boards  alike, 
but  these  will  serve  to  convey  an  impression  of  what  may  be 
done  in  the  way  of  switchboard  construction  on  substantial  and 
efficient  lines. 

The  switchboards  comprise  foolproof  fuse  switcligear  of  Berry's 
patent  type,  and  the  necessary  meters  and  instruments  mounted 
either  above  or  below  (or  both)  a  chamber  containing  the  'bus  bars. 
The  method  of  supporting  these  bars  is  most  instructive,  inasmuch 
as  the  arrangement  employed  admits  of  complete  insulation  from 
the  framework.  A  reference  to  one  of  the  illustrations  will  make 
it  clear  that  the  'bus  bars  are  self-supported  by  the  connections  from 
them  to  the  circuit  switches.  These  connections  arc  of  heavy  gauge 
cojjper  rod,  and  the  greater  the  number  of  connections  to  be  made 
the  more  rigid  are  the  'bus  bars.  The  circuit  switches  are  bolted 
to  cross  bearers  and  mounted  tight  up  to  the  'bus-bar  diamber. 
They  are  also  set  back  from  the  main  frame  to  ensure  a  flush  front 
to  the  whole  board.  Each  separate  unit  is  interlocked,  and  a  'bus- 
bar chamber  provided  where  necessary  with  a  locking  bar  and 
padlock,  rendering  the  'bus  bars  accessible  only  to  the  responsible 
man  in  charge. 

All  connections  are  under  cover,  but  it  should  be  noted  that  they 


Floor  P.4Ttbhn  "Ibonsafb"   Buabd. 
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are  on  the  front  of  the  boartl,  a  fact  which  enables  the  board  itself 
to  l>c  fixed  dirtctly  against  the  wall.  Krected  in  this  manner,  the 
Hwitchlx>ard  conforms  with  the  requirement*^ of  the  Home  OJtice 


[  Ski  r-KiNT.MNKD  1'kdkstai.-tyi'k  '•  Ikoxsafe"'  Boafd. 

uithoiil  Kcrorniiin  dooix  or  gangways  in  front.  To  reali.sc  «'.\a((ly 
what  a  Kn-al  Hpacc  Hiivj-r  an  "  Iroiisafc  "  switchboard  can  \k\  tlic  case 
of  an  ■■  o|(rn  "  tyjM'  slat<'  or  niarl)lc  arranncniont  may  Ijc  considered. 
.XxHimiing  the  overall  length  of  this  "  ojuii  "  tyjK'  switchboard  to  be 


1.J  ft.  at  the  back,  a  3  ft.  clearance  is  required  to  give  safe  and  con* 
^■enient  access  to  the  connections.  Further,  the  Home  Office  regula- 
tions call  for  a  railed  off  gangway  in  front  of  4  ft.  6  in.  for  the  safety 
f)f  workpeople.  Taking  the  depth  of  the  switchboard  proper  with 
apparatus  as  18  in.,  there  is  a  total  depth  of  9  ft.  by  a  length  of  15  ft., 
representing  135  sq.  ft.  of  floor  space  occupied.  An  area  of  30  sq.  ft. 
is  all  that  is  really  necessary  for  an  "  Ironsafe  "'  switchboard  of  the 
same  length.  At  the  present  moment,  when  munition  factories  and 
(ioveniment  contracting  works  are  running  at  high  pre.ssure,  the 
.saving  of  100  or  more  square  feet  per  switchboard  of  a  factory  floor 
is  a  matter  of  vast  importance.  In  ever}-  case  the  space  saved  must 
assist  in  reducing  standing  charges.  We  have  only  dealt  with  one  ; 
there  are  .several  other  particular  features  of  this  design  of  switch- 
board which  should  be  given  notice,  amongst  them  being  the  fol- 
lowing :  — 

1.  The  system  lends  itself  admirably  to  the  adding  of  extension  panel.*, 
wliich  can  be  constructed  uniformly  with  existing  sections. 

2.  The  whole  board  is  practically  watertight  ;  can  he  made  absolutely 
so  if  necessary.  ,^^ 

'i.  It  is  dustproof  and  flameproof. 

4.  Fuses  can  be  replaced  in  a  few  seconds  in  any  unit,  and  by  an 
inexperienced  person  if  necessary,  without  the  po.ssibihty  of  receiving 
shock.  The  covers  of  .switches  can  be  opened  only  after  first  removing 
the  switch  to  the  "  off  "  position,  when  the  fuse  carrier  parts  are  "  dead." 

The  'bus-bar  chamber  or  circuit  switches  can  be  made  suitable  for 
receiving  any  size  or  class  of  cable. 

The  method  of  auto-locking  the  'bus-bar  chamber  to  prevent  this  being 
oj.ened  until  the  'bus  bars  have  been  made  "dead  "  by  the  removal  of  the 
main  switch  to  the  "  off  "  position  is  shown  in  one  of  tl  c  illustratioi  s. 


EDISWAN' SHELL  INSPECTION  LAMP. 


This  fitting  is  provided  with  an  earthing  device,  and  is  sent  out 
wired  complete  with  lamp-holder  (S. B.C. ),  and  3  yds.  of  three-way 
(two-wiiy  and  earthing  wire)  circular  workshop  quality  flexible  cord. 


The  chief  points  of  the  lamj)  are  its  construction,  which  is  extni  strong 
with  ;i  view  to  l:ard  factory  use  ;  also  its  moderate  price,  it  being 
li.sted  at  12s.  (id.  only. 


THE  LIGHTING  OF  DRAWING  OFFICES. 


For  the  lighting  of  drawing  offices  the  British  Thomson- Houston 
Co.  advise  the  u.se  of  Mazda  half-watt  tyijc  lami>s  in  "  Lumina  " 
.semi-indirect  lighting  fittings.     A  number  of  drawiiig  offices  have 


H.l.    H.    ••  LlMlNA  "    HaI.V    WATT   FiTTINOS. 

l>een  et)nip|H>d  in  accordance  with  (his  recommendation,  and  wo 
understand  that  in  every  case  siiti.sfactiou  ha,s  l>een  expres.se<l 
l>y  ihejlraughtsmen  themsleves.     This  sy-stom  of  lighting  is  used  by 


iK<>M>«Fi;     14.  ARn  Mi<<ni>u    Hi  9-»\n  CnxMiir.R  ofkn. 


INSULATION 


ho>|nniy^>:nti<;fnctbry*siibstifutc  for*^ 
■  «l80  (or  f  lc\  i  t'lc 
MPLE  STOCK.S. 


i 


n.  HARTJEN  &  CO..  8S  37.  NOBLE  STREET.  lONDOH.  EX. 
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No.   527— HOT  CLOSET  AND   CARVING    TABLE. 

Strongly  constructed  of  cast-iron,  having  polished  top 
with  O.G.  mouldings  all  round,  copper  water  bath  under- 
neath hob  fitted  with  draw-off  cock.  Can  be  made  in 
various  sizes. 

Hob  is  fitted  with  three  carving  recesses,  gravy  wells 
and  vegetable  warmers,  made  of  heavy  gauge  copper, 
tinned  inside  with  pure  tin,  carving  recesses  fitted  with 
block  tin  covers  hinged  to  hob  at  back.  Bright  mounted 
wrought-iron  sliding  doors  with  brass  mounted  handles 
are  fitted  on  both  sides,  etc. 


The  limit  of 
possibilities 

in  the  application 
of  electric  energy  is 
realised  in 

ELECTRIC    COOK- 


ING   APPARATUS 


They  are  thoughtfully  designed,  and  com- 
bine in  simple  form  those  fer lures  that 
make  for  perfect  cooking. 

Full  far/iciilars   of    tJiis    and    other    Carron 

Electric  Appliances  are   given   in    Xo.    lyE 

Pamphlet,  sent  post  free  on  request. 


C/IRRONrOMP/INy 

Works:     CARRON,  STIRLINGSHIRE 
and   at ,  Phcenix   Foundry,    Sheffield. 

5/l0«'>'00Ws.— London— City7and     \Xest    End"; 

Liverpool,    Manchester.    Bristol,    Birmingham, 

Newcaslle-on-Tyne.   Edinburgh,  GlasRow   and 

Dublin. 


Established - 
in  the  Rei5n 
of  George  II. 
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m 
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IRONGASED 
SOCKETS^  PLUGS 

FOR    HARD    SERVICE. 


Sizes    up    to    200    amps. 
D.P.    and    T.P. 


Also    Combined   Sv\^itch 
and    Plug^  Boxes. 


DORMAN 
& 

SMITH,  Ltd., 

Ordsal   Electrical  Works, 

SALFORD, 
MANCHESTER. 


an  cnginpering  and  Khipping  firm  of  world-wide  reputation  in  the 
Xewcjixfle  jin-H.  The  «'iipiiiccr  was.  wo  gatJier.  in  conversation 
n'eently  with  one  of  the  H.T.-H.  lighting  experts,  and  the  liglifing  of 
tlie  finiwiiig  ofliee  wjih  mentioned.  The  engineer  stafefl  that  he  had 
gn-af  diffif  nif y  in  |)revciiting  tlie  dranchtsmen  using  the  new  lighting 
during   tile  daytime     liny   dcdati-d    it    l.<tt(r  even   than   daylight. 


(^kNKHAI.    \  IHV  (.1  DhaWINo()KHCeXi(.HTED  WITH  B.T.-H.        LlMlNA    " 

KlTTISOS. 

ThJH  in  Miriking  testimony  to  the  effieney  of  the  work  of  the  B.T.-H. 
illutiunatiiig  riigMUM-ring  dejiartment.  We  give  a  repmduftion  from 
/I  iihotngraph  of  u  drawing  ollirc.  and  also  illustrat<-  the  cio.se  ceiling 
and  the  |MndeMt  patterns  of  "  I^umina  "  littingw. 


"ARORA  "  ELECTRIC  FIRES. 

Jl  These  new  and  interesting  lin>s  ,.i.   iii.inufactun«d  in  Ixiughlxiruugh 

iiM.liT  a  Mritish  patent  hy  the  .Xmra  To.      The  element  is  liuilt  uf  an 

.  \tia  hi-avy  JMMtinn  uf  win<.  which,  we  are  informe<l.  would  not  glow 

luidcr  onhnary  eiriumstan<-es.  Init   owing  to  the  pat<'nted  form  of 

I'tnnlniclinM  a  plea^niuK  rIow  in  ol»taine«l  at  (piite  low  curnMit  density 

•I  with  the  pnidiiction  of  a  mavimu.n  of  nuliant  hial.     With  the 

'    I  »    heavy   rleiuent.t   it    is  elainu-d    then*   in  a   nunimum    risk   of 

oxiflalion.     The  e)rninnt«<  air  moiuitiHl  on  a  ntout  linvlay  iHMJy.  and 

'  ik  is  of  I  a-*!   iron   throughout   in   two  main   part,s-    the 

•   the  front.     The  fornu'r  is  a    -omplete  unit   forminK  a 

I  part  whieh  i.-«  intrnhnngruHe  with  any  front  of  the  three 

■  u-.M-  of  liif  ItftwJ.      It  contains  two  75(»  watt" bars,  two  switches. 


two  heavy  terminals  complete  with  2  \'d.s.  of  70/36  S.W.G.  flexible 
cord,  and  is  attached  to  the  front  hy  two  bolts  only.  The  fire  bars 
are  also  interchangeable  and  may  be  obtained  at  the  low  cost  of 
3s.  3d.  net  per  7oO-watt  bar. 

Arora  fire.s  as  shown  herewith  were  put  on  the  market  in  the  middle 
of  January  this  year,  and,  we  are  informed,  that  within  a  month 
orders  were  executed  for  over  40  corporations.  Many  repeat  orders 
for  large  numbers  have  since  been  received,  and  high  opinions  have 
been  expressed  as  to  the  pleasing  high-temperature  effect.  A 
similar  fire  to  that  illustrated,  but  3  in.  higher,  to  allow  the  addition 
of  a  third  fire  bar,  is  going  through  the  shops,  and  will  be  ready 
shortly.  We  also  understand  that  a  boiling  plate  of  the  open  type 
will  soon  be  put  on  the  market  to  meet  the  demands  of  the  public 
and  many  central  station  engineers  for  a  quick  a"''  reliable  boiler 
at  a  moderate  price. 


'    AucUtA"     1^     KW.     FlKM 

\\'c  may  remind  our  readers  that  the  .\n)ra  Co.  wa«  starte<l  in  the 
summer  of  ][)\rt  l)y  .Mr.  lOric  W.  U.  Bunlur.  a  keen  memln'r  of  the 
Loughborough  l']Iectricity  CommittcH".  having  engineering  works  and 
foundry  in  Loughborough.  Having  met  Mr.  F.  S.  (irogan.  who  had 
patents  jK-nding.  and  has.  of  course,  had  a  uni<|ue  exjK'rience  of  the 
pui)lic  needs,  tlieir  joint  cxivrience  was  put  into  o|)eration  with  the 
object  of  producing  at  the  foundry  .solidly  built  and  reliable  electrical 
apparatus  for  heating  and  cooking  at  ])o|)ular  jmces.  The  works 
extend  over  many  acres  on  the  out*<kirt,s  of  lyoughlxjrough.  and. 
l)esi<'es  having  their  own  private  railway  siding,  goods  can  l)e  dis- 
patched on  two  main  railways,  ensuring  pn>ini)t  deliven,'  to  all  jmrta 
of  Kngland. 

Catalogues  pricing  and  describing  Arora  apiwratus  are  now  avail- 
able from  the  company  at  I>oughlx>roiigh. 


Ferranti  Ltd 

Central  Mou»«»,  Kin^sv^ay.   London,   W.C. 

8WITCHQKAR.    TR A'iSPOBMEBS.   METERS, 
KLECTBIC    HEATIKO    A    COODNQ    APPARATUa. 


TINNING     FURNACE 

Hnlft  Patfnit, 
For  COATING  WIRF.S  with  Tin.  I, pn<t.  rlc.      For  u«r    nt    "    BATH. 

WITHOUT  OXIDATION.      AUTOMATIC  HEAT  CONTROL. 

Thf  •■It  TioBloc  PUal  e«  the  WorU't  Market  with  Aotomttlc  Heat  Cootr*!. 

MOKOMETER  MANUFACTURING  CO..  Ltd.,  l4.Whitehous8  St .  Aston.  Birmingham 


1    ^^.^i  1  r  ^         ■  •       -I"  ■     ■   'aurim-.  C->..  Lto.  at  the  EJitorial.  Printtne  «id  Publishins  OffioM, 

J,  .  »ftj  J,  iKu»au«r  Co««T  \r\Mj  .Stuwt,  in  Vtm  City  of  LONDON.  Fhidat.  Fbbruart  25,  1916. 
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4-     The    Round   Table.     4> 

^  By    "KVA."  T 


Event  of  the  Week.— The  adjourned  Inst.K.E.   "  alien 

enemy  "   meeting,   at  which  amendments  to   the   resolution 

could  not  be  put  and  the  resolution  itself  wasn't ! 

*         *         *         * 

The  aforesaid  meeting  was  divided  into  (i.)  The  Down  and 
Outers,  (ii.)  The  Hit  and  Misses,  (iii.)  The  Wait  and  Sees. 
Which  are  you  ? 

*H  *ti  -(■  ^* 

There  is  a  rumour  that  after  the  war  Mr.  Perren  Maycock  will 
more  than  ever  indulge  in  methods  of  switchfulness.  If  it  be 
possible. 

H!  ^  H=  *^ 

The  manager  of  the  local  gas  undertaking  writes  to  the 
"  Woithing  Gazette  "  complaining  that  the  installation  of  the 
electric  light  at  the  Grange  (a  local  mansion  used  as  a  military 
hospital)  "  is  prolonging  the  war  and  heaping  up  the  indebted- 
ness and  taxation  of  the  country."  In  a  half-column  letter  he 
gives  vent  to  a  despairing  appeal  for  the  use  of  gas  in  war  time. 

I  am  not  surprised  to  notice  that  his  initials  are  "SO  S." 

^         ^         ^fi         ^ 

The  "  one  and  only  "  Informal  Meeting  of  the  Batti- Wallahs 
Society,  held  on  Friday  evening  last,  was  unanimously  voted  a 
complete  success.  The  80  members  and  guests  who  attended 
agreed  that  the  Committee  were  fully  justified  in  getting  the 
men  togetlier  once  this  season.  "  Admiral  "  Riggs  made  an 
excellent  chairman,  and  the  programme  of  song  and  music 
piit  up  by  the  members  and  their  friends  was  "  top  notch." 
The  newly  formed  B.-W.  Band,  with  Bebe  Beevor  as  the  big 
bassoon,  was  a  "howling"  item.  Both  the  hon.  sees.,  Pooley 
and  Greenly,  are  to  be  complimented  on  the  large  muster  and 
the  entertainment.  The  Annual  General  Meeting  has  been 
fixed  for  March  20. 

^  ^  ^  ^ 

The  Edison  &  Swan  Co.,  in  spite  of  U-boat  frightfulness  and 
high  tariffs,  is  keeping  the  flag  flying  in  the  antipodes.  The 
company's  Melbourne  showroom,  illustrated  herewith,  is  well 


stocked  with  fittings,  radiators,  fiires,  &c.,  which  the  Australian 
is  vely  keen  upon.  The  electri(.  idea  has  caught  oii  ■"  down 
under." 


Just  to  remind  ""  liound  Table  "  readers  that  the  .summer  i-s 
coming,  I  reproduce  this  breezy  little  picture  from  a  I>js  Angeles 
(where  the  films  come  from)  illustrated  paper. 


4^^" 


At  the  San  Francisco  Exliil)ition  a  competition  was  recently 
held  among  "  broom  stick  "  suction  cleaners  upon  a  square  of 
heavy  carpet.  This  fabric  was  covered  with  a  mixture  of  dust, 
fluf?,  shavings,  swan's  down  and  wool  wa.ste,  generally  admitted 
to  be  "  some  "  test  !  The  successful  competitor  has  just  had 
an  attack  of  spring  poetry  which  has  produced  the  following 
result : — 

Ten  little  Suction  Cleaners  started  out  so  fine, 

One  woulcbi't  pick  up  fluff,  and  then  there  were  nine. 

Xme  little  vSuctiou  Cleaners  worked  at  such  a  rate. 

One  bust  its  motor  up,  and  then  there  were  eight. 

Eight  little  Suction  Cleaners  (three  less  than  eleven). 

One  tired  all  the  matches,  and  then  there  were  seven. 

Seven  little  Suction  Cleaners  showing  all  their  tricks, 

One  overheated  and  then  there  were  six. 

Six  little  Suction  Cleaner.s,  see  how  they  strive. 

One  missed  a  dozen  threads,  and  then  there  were  five. 

Five  little  Suction  Cleaners,  workuig  on  the  floor.  , 

One  left  a,  patch  of  dirt,  and  then  there  were  four. 

Four  little  Suction  Cleaners,  as  busy  as  can  be  . 

One  began  to  rattle,  <nid  then  there  were  three. 

Three  little  Suction  Cleaners — not  much  left  to  do — 

One  couldn't  stand  the  strain,  and  then  there  were  two 

Two  little  Suction  Cleaners — now  they're  nearly  done — 

One  broke  oft"  a  fan  blade,  and  then  there  was  one. 

Modesty  (or  shall  I  say  trade  etiquette  0  forbids  that  the  "  one 
little  suction  cleaner  ""  remaining  be  mentioned  by  name. 

>!<  if:  ^  4= 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  March  1,  1879.] 

M.\tJNKsiriM  AS  A  PosiTivK  Klement.^A  iKiuud  of  magmsium 
will  generate  nearly  three  times  as  much  electricity  as  a  fX)und  of 
zinc. 

Electric  Light. — Sir  J.  Anderson  has  induced  Mr.  L;itimer  Clark 
to  deliver  a  very  interestuig  lecture,  illustrated  with  experiments, 
on  the  electric  light,  in  aid  of  the  fimds  cf  St.  Saviour's  Church,  at 
the  Eyre  Arms  Assembly  Rooms,  on  Wednesday  evening,  March  5th, 
to  commence  at  8  o'clock.  Tickets  can  be  obtauied  on  application 
to  U),  Warrmgton-crescent,  Maida  Va.le,  2s.  Gd.  <uid  5s.  each. 

The  Telephoxe  and  the  Torpeoo. — M.  Marev,  who  is  knoN\nr  as 
a  physiologist,  has  been  studyuig  by  uuwns  of  the  telephone  the 
electric  discharge  produced  by  certain  fish.  He  finds  that,  with 
suitable  arrange.aents,  the  torpedo  produces  the  note  mi  of  1S.'> 
vibrations.  Tliis  result  coiiuides  exactly  with  that  ah-eady  obtained 
by  means  of  the  graphical  method,  which  necessitates  the  use  of 
delicate  aiul  cumbrous  a[)[)aratus. 


iiiiiiiiiiiiiiiiiii;iii!iiiiiiiiiiiiiiiiiiii!iiiiiiiiiiiiiiiiiiiiiiiiii»^ 


IGMrtlC 


I    IGRMIC  ELECTRIC  e  L^.D 


147,    Queen    Victoria    Street 


London 


"CONSPEDE"  &  "VARISPEDE 

Motor  Control  Panels 

very  evidently  judking  by  our  order  book  enjoy  the  confidence  of  the  bie 
armament  firms  ■■  On  War  Service."  We  pride  ourselves  that  their  confi- 
dence is  justified  by  the  unique  features  and  absolute  reliability  and  "  fool- 
proofness  "  that  these  panels  possess.  Let  ns  send  yon  particulars. 

iillliilllliilllil 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


■s2| 


i^rr 


S^ 


For   Direct    Current. 


For   Three-p*i<ise    Current. 


for 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYMAMO  WORKS  LIMITED 

Heai.  Ok-i.  e;  CAXTON  HOUSE.  WESTMINSTER.  S.W. 
Telephone:  Cefrard  860.-         Teleerams  :  "  Siemb.halos.  Vic.  Londoh." 

Supplie*  Depl.  :    38  &  39.  UPPER   THAMES  STREET,  EX. 

rcl-;:.oric  :  CiTy  53.7)  T'-lcKr.Tmr,  •  '  Sirm- tor,  Ce:.t..  London." 

HOME  BRANCH  AOORESSESI 

Bi-MiMOHAM— Op«r   :  H       rJ'  .•.  S;.       Man.  h ester- 196.  DeansRate. 

Newcastle-  64-68. Collingwood 
SHEFFiBLD     22,  High  St.        IBldf". 
3    ■■:!!/■.•.■;  T    i:      4fc.  Hi>-!,  Strt.-:;t. 
BranchOB  in    Principal  Towns   Abroad. 


KOHLER  PRINTING  PRESS  CONIROL  SYSIEVr. 

TIhY\NK.S."  tv|NM)i  ((iiitroiitT.  illiist  rated  licirwnii,  was  (Icsiffiicd 
to  iMiTt  thfjlcmfind  f<»r  an  cnicicnf  (viuipiiiont  at  a'inndcTatc  Cost 
wJuTc  \\w  conrlitiofiK  diri  not  warr.itit  tlic  installation  of  a  fnll 
niilomiific  i-«|nii)mcnt  and  lirst  co.sf  r<r|niri'd  consideration,  incliin;,' 
and  leading-in  Npeefljj  are  eontmlled  frcni  any  «if  the  jiiish-bntton 


1>  «         I  Wo  MuTiiU    D.llViNi.     I       1 

•"•xr-i  pliwrti  on  the  pn-w.  ..r  (mm  »l>r  iTtntmllor  it«elf  :   hut  when  it  i~ 

\  the  main  niot«»r  it  i»  noerKHarx 

•     on  the  (^mtmljer  |>jinol.      Ii<»th 

d  fnun  rv\    |iu<<h  hnttnn  station  a- 

.     .        ^'.  «hi<'h  is  o\<m^  itli..ii-,fr«l,  j^  nrrii!«t-lv  tin 
fMiiw  w.  ti.Ni  Mippho.1  w.th  Kn|,|rr  riill  .  ,    o,,u,pmrnts.  "  TI). 


two-Diotor  equij)nieiit  ojx^ratcs  as  follows  :  The  pu.sh-button  stations 
are  locatotl  wherever  desired  on  the  pres.s.  Each  station  contains 
fourpu.sh  l)uttons,  marked  "on,"  "off,"  "  run,"  ".safe-stop,"  and  from 
any  fitation  the  pressman  can  "  inch,  start  the  press  running  on  slow 
n)otion  or.stop.  For  putting  on  blankets  or  plates  the  cylinders  can  be 
brought  to  any  desired  position.  A  movement  of  1  in.  ean  be  made. 
For  threading  paper  through  the  machine  the  pressman  can  run 
the  press  at  a  slow  speed  of  a])proximately  6  revs,  per  min.,  or  less  if 
required,  of  the  plate  cylinders  by  pushing  the  "on"  button,  enabling 
him  to  handle  the  pajjer  from  point  to  ])oint  with  great  rapidity  and 
ease.  Before  working  in  the  machinery  the  pressman  protects 
himself  from  injurj- by  pushing  the". safe-.stop"  button  at  the  nearest 
control  station.  The  press  cannot  then  be  started  from  any  point 
until  the  "run  button  at  that  particular  station  has  been  pre.ssed. 
thus  releasing  the  "  safe.      It  is  impossible,  regardless  of  how  the  press- 


CivTHcii  1  V!  Fin  .\  r    TwoM  tron   EgvirMKNT. 


man  manipulatct*  the  push  buttons,  to  start  or.stop  the  jiress  with  a  jar 
or  jerk.  The  acceleration  of  the  press  from  slow  motion  to  printing 
.>*lieed  is  accom])lished  by  manually  ojierating  the  lever  on  the  main 
contndh'r.  which  is  located  within  convenient  n*ach  of  the  pn-ssman. 
\\\  means  of  the  automatic  brakes  pn»vided  the  press  can  J>e 
Mixtanlly  sto|)j>ed  from  .my  push  button  stition  while  o|H>r.itine  .-l 


SLATE 


INIGO    JONES    &   CO., 

Tudor  Slate  Works, 
GROESLON,  R.S.O.,  NORTH  WALES. 

Slates  Drilled  I  Shaped  to  Specification. 

Miinifiriuicr."  .^(riprv  ,ir-»rrirl  1. .11  cf 

»LATE  WORK  for  ELECTRICAL  EWQINEER8. 

*ilatr  M.i^.-ii'.,  Tr.nipr'    an.1  Knanirllcrt 
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LEAD  MELTING  FURNACES 


IlldlrH  fa/rn/Ki 


For  Cable  and  Pipe  Presses,  Accumulator  Grids,  etc., 

WITHOUT  OXIDATION.      AUTOMATIC  HEAT  CONTROL. 

ENORMOUS  SAVING    IN    RESIDUE. 

Easy  Paywnts  arranfied  in  special  cases. 

MONOMETER  MANUFACTURING  CO.,  Ltd.,  14,  Whitetiouse  St..  Aston,  Birmingha;n 


any  .'^peed,  the  tiiiip  roquired  lo  stop  being  only  the  few  seconds 
necessaiy  to  j)revent  stripping  of  gears.  Jf  forany  rea.son,  whetlic-r  l)y 
failure  of  current,  mechanical  accident  or  design  the  press  is  stopped, 
the  controller  lexer  must  be  returned  to  the  stalling  point  before  the 
press  can  again  be  started,  owing  lo  the  system  of  electrical  inter- 
locks. The  above  description  for  the  two-motor  equipment  also 
applie.s  to  the  four-motor  erjui])ment,  (dther  when  the  presses  in  the 
combination  are  run  in(le})eiKlently  or  as  one  press. 

The  controller  front  is  equipped  with  the  necessary  automatic 
switches  for  the  control  of  the  power  ])hint.  These  switches  are  all  of 
the  double  break  pattern,  fitted  witli  laminated  phos])hor- bronze 
brushes  and  carbon  breaks,  or  alternatively  of  the  clapper  type. 


"N.K.S."  I'luxTfNG  Press  Controller. 

Both  types  are  fitted  with  ])OW(Mful  magnetic  blow-outs.  All  making 
and  I)reaking  of  circuits  is  carried  out  on  these  switches,  and  not  on 
tlie  automatic  regulating  rheostat.  The  rheostat  is  of  the  i  rdial  ai'ui 
pattern,  and  is  providetl  with  heavy  cojiper  renewable  contacts. 
An  ample  number  of  speed  steps  is  provided,  varying  according  to 
the  load  and  amount  of  shunt  regulation  recpiired.  Wherever 
possible,  all  speed  variation  is  carried  out  from  lowest  to  highest 
printing  speeds  by  shunt  control.  On  the  lour- motor  controller 
autoniatic  paralleling  .ind  equalising  switches  are  ])rovi(Ied.  and  a 
mechanical   coupling  gear  interlocking  the   two  starting  rheostats. 


Ferranti  Ltd 

Central  House,  Kingsway,  London,  W,C. 


SWITCHGEAB.  TBANSFOBMEBS.  METEBS. 
ELECTBIC    HEATINQ   ft    COOKING    APFABATUS. 

WrUe  tor  Binder  "If." 


THE 


SIMPLEX  SYSTEM 


OF    .    . 


STEEL  CONDUITS 

is  recognised  to-day  as  the 
standard  system  of  conduit 
wiring  for  all  electrical  in- 
stallations. Nothing  but 
the  best  materials  are  em- 
ployed in  its  manufacture^ 
and  the  keenest  super- 
vision is  exercised  during 
the  progress  of  the  raw 
material  to  the  highly- 
finished  product. 

The  name  SIMPLEX  is  the  best 
guarantee  of  quality  in  steel  conduits. 

SIMPLEX  CONDUITS 
ECONOMY  &  SERVICE 


Simplex  Conduits  Ltd. 

Garrison  Lane, Birmingham 


London  - 

1 13-1 17.Charing  Cross  Rd..W.C. 
Manchbstbr  — 

16,  Corporation  Street. 
Glasgow— 

72a,  Waterloo  Street 
Bristol — 

11,  Denmark  Street. 
Nbwcas'ilb  — 

61-65,  High  Bridge. 


Lbbds — 

6,  White  Horse  Street 
Liverpool — 

96,  Whitechapel. 
Swansea — 

14.  Heathfield  Street 
Cardiff — 

4,  Westgate  Street 
Abbrdbbn— 

1,  Crimen  Placa. 
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LEKTRnC"  SWITCHES. 


One  small    .    .    . 

ELECTRIC  RANGE 

consisting'  of  oven  22  ins.  13  ins. 
hiiili  inside,  two  cooking  plates  8v  ins. 
diameter,  and  surface  general  heater, 
nine  adjustable  heats. 

Also  one     .     .     . 

ELECTRIC  OVEN 

size  16  ins.  9  ins.,  cooking  plate  on 
top  HI  ins.  diameter. 

iiotli  for  240  volts,  absolutely  new. 
To  clear  at  less  than  cost  price. 

Of  the  well-known  "  Electra  "  make. 


ISENTHAL  &  CO. 


(DEPARTMENT  4) 


Dcnzil  Works,  Wiliesden,  London,  N.W. 

Conlraclor*    lo    llir    Admirnlly,    War    Office.    India    Officr, 
Colon  al    Oflicc,    f'oatmastcr  General,    etc. 


wliirh  makes  it  jKMwihlc  .siiiuiltiiiicoii.sly  to  ()|K'ratc  hotli  (•<|ui|)iiifiit-^ 
fnMncillMTr«)iitn)ll«'rorany  piish-hiitton  station.  Thcgcarniay  easily 
\k'  (liH«>M);a>ji'«l  wlirii  tlic  oiiiipniciils  an*  n-(|uin'il  to  run  sc|;arat('ly. 
.\ii  iiiixilmry  <-oiiti-«)l  station  is  j)n>vi(lc(i,  wliicli  >;i\rs  tlic  prcssniaM 
iil)M)liit(>  MUitml  over  llu*  press  from  I  lie  controller  as  well  as  the 
eoutriil  Mtations  on  tlie  press.  W'lien  specitied,  the  controller  front 
iti  lolally  encjoM-d  in  sheet-iron  cover,  with  (ioiiMe  doors,  littcd  with 
y\'int\  fi\H><!t.  .Ml  parts  an*  Imilt  to  jif{  and  template.  an«l  are  therefore 
inliTilian^'ejiiile.  The  armature  oi  rotor  resistan<-es  are  iisuall\ 
furtushed  with  contn>ller  in  one  com|ilete  unit  situated  at  the  liacU 
and  altachod  to  the  controller  panel.  They  are  imilt  entirely  of 
nietrl  and  mica,  an«l  of  the  urid  jwitteni  contained  in  inm  frames. 
.\ll  connections  iM'lween  resistancch  and  rhcost.'it  an-  solid  copper 
hkIn.  KesiHtancTH  can  lie  fumiRhod  wparately  from  the  controlhr 
if  mi  fleMirr'd. 

The  worm  n<(luetion  ffvnr  in  oncloHMi  in  a  cast-iron  case,  with  oil 
hath.  in-|N>ction  dmtr  and  oil  h-vel  indicator.  The  wormwluTl  sh.;ft 
IS  ,.>t..i.,l...|  ,i„  I  littrd  with  automatic  (reo-wheel  clutch,  eiigiijuinn 
an  Kuig  with  the  main  motor  Hhaft.     The  worm  im  cit  out  of 

a  Holid  (<>r>{uin,  rntuiinK  in  phosphor  bronze  »olfoiling  hearings,  and 
littoil  with  ilouhle  Imll  thniNl  hparings.  .\  sulistantial  cast  inin  bed- 
plntr.  heavily  ribl)C(I,  and  with  pianwl  faeingx,  i.s  providrnl.  on  which 
the  motop«  and  xlow  motion  gear  an-  monnte«l.  alii;ne<|  ami  <Iowi  I 
pinne<|  m  |M>siiion  lH>fon'leavnig  the  workn.  thus ensunngathonju^hly 
mninil  mo<<hanicnl  job.  l-^eli  pioec  of  rpparntu«  Ikmub  pmvi<ietl 
with  do««l  ■  -  1  orn-ct  alicnment  on  lina!  ;  -'•••n)l)l\ 

nn  »itr.       I  t  the  alternatmg-curtrnt  |M)\\cr  plant 

f  ximilur  In  iIm    direct  eurn>nt   |thint.  but  in  addition  a  magnetic 


frictton  bnikr  . 

The  motors  , 

of    the    eml<^<>ii    \cntil.ited    t\|ic. 

wound  and  IiII«m|  >•■•' .;    i, 

pn>vidni  with  hoi 
..(  • 

«"  -  

Innitrd  thM  it  in  not  p 

WAV. 

N  (Mmphlrt   doalinir  witti  'h'.<  r 
Kohler    Unitlirm.    M.    I.i 
obiMiitt^l  o«  »p|ilic4itiuii  fruui  tliciu 


d  is  pni\id«"<l. 

I  to  suit  individual  jobs,  and  an< 

eontinnouHly    rntc<l.    eom|H>und 

''       '"»  ll.r.  i»i7.es  and  alnive  jir.- 

'ifH   In  give  e.isV   IvmoVal 

'  of  the  plant.     Thin  iu  an 

■    -jwiiT  in  the  jirrss  pit  is  so 

1 1  aw  the  arinatun<  in  the  usual 

•  iiiioioi-nt   has  1»eon  jirr|»ftrr<l  b\- 
km.    V.X   .    and    niav    lie 


Ileferrjng  further  to  Messrs.  A.  P.  Lundberg  &  Son's  new  List  I.. 
iifxjn  the  issue  of  which  we  recently  commented,  although  it  only 
deals  with  the  .single-way  '  Twinob."  double-ix)le  and  triple-]X)le 
tyi)es  of  small  switch,  two-way  switches  may  be  priced  and  ordered 
from  it,  about  20  of  the  30  diflferent  forms  of  single-way  switch 
being  made  in  the  two-way  type.  This  fact  will  make  the  list  of 
increased  value  to  contractors,  &c.,  as  the  use  of  the  two-way  switch 
is  increasing  daily. 

As  illustrating  the  exactness  with  which  a  customer  may  choose 
jirecisely  what  he  wants,  and  order  it  in  less  than  half  a  line,  an 
cxamjjlc  from  that  portion  of  the  list  dealing  with  the  lirra's  well- 
known  ■'  Pivot  "  variety  of  tumbler  raaj'  be  taken.  (See  Fig.  1.) 
First  he  decides  on  the  capacity,  which  may  be  o  or  10  amperes. 
Supposing  tlie  former  will  do,  and  no  special  modification  is  required, 
he  ne.xt  decides  whether  he  wants  a  surface  or  flush  switch,  and 
lietween  ordinary  and  Admiralty-pattern  terminals,  the  latter  being 
seen  on  the  switch  in  Fig.   1.     if  the  customer  chooses  the  surface 


£ 


JS7 


Kk;.  1. — ■■  Pivot  '  Sin(;i.e-wav  Ym:.  2.    -'  Kev  '  Action  of 

Switch.  (O.Nii;  of  variois  patterns.)     MuniFiEn  Timbi.er  Switcuks. 


form  he  can  ask  for  black  or  cream  (vitreous)  porcelain.  Now 
comes  the  question  of  cover,  of  which  there  are  a  dozen  varieties,  one 
lieing  in  ])orcelain.  If  a  metal  {i.f..  brass)  cover  \)c  chosen  it  may  Ik? 
obtained  in  any  one  of  Hi  diHerent  tinishes. 

The  following  sjiecimen  order  is  given  on  p.  21  of  the  list  : — 

12doz.  1702  VB  BF,F2. 

The  catalogue  number  covers  the  tyjx-.  form,  colour  of  ]>orcelain 
base  and  the  cover,  the  modifications  being  VB  (vitreous-|>orcelain 
base),  BF  (I'ibrc  lining  to  cover),  and  F2.  which  signifies  "  steel- 
lironze  relieved.'"  as  being  the  linish  desired. 

One  of  the  interesting  featui-es  of  the  construction  of  certain  tvjx-s 
of  Lundlierg  switch  is  that  they  may  be  modilied  to  have  either 
spring-on  or  spring-olT  action,  and  .so  corre.s|Hind  in  j)rinciple  with 
various  kinds  of  signalling  or  testing  key.  Thus  Fig.  2  show.s 
diagrammatically  what  can  be  done  with  "  Pivot  "  single  and  two- 


Fn;.  :J.— String -«»KK  Pisn  Ki:v. 

way  switches,  it  In'ing  iTinembei-ed  that  the  contact  is  of  a  bettor 
uatun-  than  that  in  an  actual  key.  The.se  swit<h  keys,  as  they  may 
l»r.  termed.  TX\semlile  an  onlinarv  switch  outside,  in  that  tl»\\  have  the 
usual  knob  or  tlolly.  or  else  the  movement  may  he  titled  with  push- 
button action  like  Fig.  '^. 

.\ecessories  of  this  tyiv  have  quite  a  number  of  use4<  that  are  not 
iinmr<liately  obvious.  "  Pivot  "  single  and  two-way  switches  may 
W  titled  with  a  slot  or  groove  in  the  base  as  in  Fig.  4  ;  and  they  are 
then  ndajited  for  use  with  surfa*-e  wiring  when  Mnxnlen  switch  blocks 
are  dis[)ciUMHl  with.     The  flueli  forms  of  "  Pivot  "  and  "  Twiuob  " 
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Canadian  and  Indian 
MICA 

CUT,  SLAB  &   SPLITTINGS. 

MINIMUM   STOCK  200.000   lbs. 


Peerless    Leatheroid   Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite  Fibre,  Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AWARDED  THE  CONTRACT  FOR 
THE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 
ADMIRALTY    OVER    1910,    1912.    1913.    1914   and   1913. 


ATTWATER  &  SONS, 


Telegrams  : 
Auwaters.  Preslon. 

Telephone  No. 
1045(2  lines). 


HopWOOd  St.  Mills,      established  1868 

Codes  : 
5lh  Edition    A  B  C 
&   Western    Union. 


PRESTON. 


switches  are  often  sii]5])lifd  in  bnshed  brass  boxes  for  wood  casing 
;'iid  similar  work  ;  and  they  can  be  liad  without  these  paiticulai- 
boxes.,  and  may  be  fitted  in  ordinary  conduit  boxes. 


I"u.;.  4. — Grooved  ok  Slotted  Switch  Base. 

The  list  gives  complete  dimension  of  the  various  sw'itchcs,  &c./in 
inches  and  millimetres,  and  a  copy  of  it  sliould  be  applied  for  frcni 
A.  P.  Lundberg  &  t>ons,  Liverjmol-road,  London,  N. 


THE  "DIFFUSA"  ANTI-AIRCRAFT  LIGHT  SCREEN. 


The  necessity  of  providing  some  altciuativc  (o  tli(>  |)rcseut  expe- 
dients adopted  for  complying  with  the  street  lighting  restrictions  in 
force  in  areas  liable  to  attack  by  aircraft  is  constantly  urg(t!  by  loc;,! 
authorities  and  the  public  alike,  '.riie  introduction  of  the  "■  Dillusa 
Anti- Aircraft  Screen  is  an  attempt  to  satisfy  this  want.  At  present, 
not  only^have  the  number  of  lights  been  reduced,*  but 'the  means 
adopted  to  render  those  remaining  invisible  from  above,  by  siiading. 
painting  the  tops  of  the  globes,  masking  the  greater  jiart  of  the  depth 
of  lanterns,  or,  in  the  case  of  exposed  electric  glow  lamps,  coating 
them  with  opaque  lacquer,  has  resulted  in  spotty  illuniination.  The 
sudden  transition  from  a  comparatively  bright  patch  to  almost  total 
darkness  is  a  public  danger  and  a  not  infrequent  cause  of  serious 
accident. 

Experience  has  also  pro\ed  that  the  practice  of  coating  electric 
glow  lamps  with  opaque  lacquer  is  unsatisfactory,  weather  conditions 


BELLING 

FIRES 

Over  30,000   in   use. 

Tested  by  more  than  400  Engineers  during  a 
period  of  3  years,  and  generally  recognised  a« 
being  "  The  "^practical  and  reliable  electric   fire. 

A  P. C.  will  bring  our  40  page  illustrated  catalogue. 

BELLING  &  CO.,  ^"^pYclxlTstI."^'^' 

DERBY    ROAD,    EDMONTON,    LONDON,    N. 


E.  SHOWELL  &  SONS.  Ltd.. 

STIRCHLEY.    BIRMINGHAM. 


Cast 
Cable  Sockets. 

Suite  E74.     Made  io  all  Sizes. 

Type  A. — Straight. 
„     B.— Offset. 
,,     C.— Right  angle. 

Illustrated  Dimensioned  Showcard  for  Drawinj 
Office  use  supplied  free  on  application. 


Sole  Agent  for  ike  Electrical  Trade  : — 

LIONEL  ROBINSON,  Ln^don.'wx: 


6323 


and  tb.e  temperature  of  tl-.c  lamps  nece.-^sitating  frequent  attention, 
while  the  life  of  the  lamps  is  seriously  shortened. 

The  "  Diffusa  "  Screen  has  been  designed  to  remedy  the  drawbacks 
of  the  expedients  referred  to.  and  consists  of  a  series  of  conical  metal 
rings,  linished  dead  black,  placed  one  above  the  other.  Its  u.se  will 
cut  off  all  upward  rays,  avoid  the  production  of  bright  spots  of  light 


^[i;T.\r.  "rr.TTicoATKD"  Anti  Zkp  Sir\un. 

winch  results  when  plam  conical  rcHectors  arc  used,  and  yet  affoni 
satisfactory  and  vcll-ditVu.-<cd  illumination  at  all  angles  below  the 
horizontal.  It  is  equally  suitable  for  gas  or  electric  light,  and  i-equires 
no  alteration  to  exi.sting  lanterns  or  rellectois. 

Samj)lcs  will  be  .scit  on  approval  to  lighting  authorities  and 
engineers  interested  on  application  to  Falk.  Stadelmann  &  Co., 
Farrinydon-road,  London.  K.(". 


GYRATORY  FOUNDRY  RIDDLE. 


The  device  illustrated  has  been  de.signed  to  n»duce  tlie  cost  of 
labour  in  makhig  castings.  The  machine  is  a  foundry  riddle  of  the 
gyratory-  type.  The  motion  of  the  riddle  is  obtained  by  the  inertia 
effect  of  an  unbalanced  flywheel  whiih  I'auses  every  part  to  gyrate. 
The  sand  travels  aromul  in  a  circle.  The  outfit  coin]>lete  weighs 
about  !><)  lb,  j'.nd  can  be  easily  moved  from  place  to  ])lace  as  it  is 
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D.&S. 

HANDLE"  FUSES. 


50  amps,  and  upwards.    600  volts. 

Asbestos  sheathed  fuse 
wire.  Substantial  porcelain 
carrier,  effectually  shield- 
ing  hand  from  "live"  metal. 

THE    IDEAL    FUSE    FOR 
POWER  CIRCUITS. 


DORMAN 
SMITH  Ltd., 

Ordsal   Electrical  Works. 
SALFORD, 

o     MANCHESTER. 


lU'cdcd.  'J'ho  riddle  is  pftrticiiiarly  »iKc«fiil  sus|x'iid('d  from  a  trolley 
rimiiiiiB  «»ii  a  cable  stret<hed  parallel  with  tlie  line  of  moulders  in  the 
foiiiidrv.  Owinj;  fo  its  design  there  are  tut  ohstnief  ions  in  the  way  of 
a  shovel,  and.  t»ein(:  Hn|)|)otled  from  altove.  u  wiieell)arrow  can  l)e 
run  nndc-r  the  riddle  for  receiving  tlie  sand. 

%'rhe  riddle,  which  isdescrihed  in  the  *"  Klectrical  World."  is  operated 
l.y  a  Westinghonse  totally  enclosed  i-H.i'.  vertical  motor  made 
e«jM'cially  for  the  (Jreat  \Vest<-rn  .Manufacturing  ConiiMiny  of  Ix-aveu- 


"1 


B.T.-H.  INCANDESCENT  ELECTRIC  LAMPS. 


.Moiill!    |iltl\  f   \     KlIM'l.l.     IN     <  MI   It  \  riiiN. 


Ill  10  years"  time  imiMoved  types  of  iucandescent  lamiw  have  l)ecu 
evolved  in  such  variety  that  a  48-page  catalogue  is  now  needed  to 
describe  and  price  them.  The  latest  ]irice  list  of  incandescent 
lam])s,  just  to  hand  from  the  British  Thomson-Houston  Co.  (Ltd.), 
.Mazda  Hou.se,  77,  Upper  Thames-street,  London.  E.C".,  is  of  more 
than  usual  interest,  not  only  to  those  who  are  engaged  in  buying  and 
selling  lanij)S,  but  to  electrical  engineers  generally.  It  contains  data 
regarding  .Mazda  lamp  characteristics  that  is  of  value  to  those  who 
are  concerned  with  modern  illumination.  Xo  fewer  than  19  distinct 
ty])es  of  Mazda  lamj)s  with  tungsten  lilainents  are  now  listed.  Most 
patterns  are  made  for  a  range  of  voltages,  and  in  a  numlK-r  of  wattage 
sizes,  and  can  be  obtained  with  two  or  niore  alternative  styles  of  cajjs. 

For  alternating-current  circuits  in  conjunction  with  house 
tran.sformers.  .'\Iazda  lamj)s  arc  available  in  units  as  small  as  5  British 
'■.p..  the  smallest  lamp  of  all  being  one  for  use  with  a  j)ortal>le  batterk' 
and  giving  I  c.p.  at  2  volts.  .\t  the  other  end  of  the  scale  Ls  the  Ma/xla 
half-watt  for  street  lighting,  giving  .■{.(KHtc.p..for  an  energy  »-onsump- 
tion  of  1  ,ot>0  watts.  Between  the.se  two  extremes  are  to  l>e  found  lamps 
of  every  size  and  shaj)e  for  ordinary  and  sjxnial  applications.  The 
lamps  are  listed  with  bull)s  that  are  j)ear-shapc(l.  si)herical.  conical, 
twisted,  or  of  tubular  form,  buyei>!  being  given  the  option  of  Iwyonet, 
centre  contact,  or  Juli.son  screw  caj^s.  The  standanl  lamjts  with 
drawn-wire  lilaments  are  made  in  sizes  up  to  2(Kt  c.p..  higher  candle- 
|M)wers  being  catered  for  by  the  half-watt  lami).  which  can  now  l>o 
obtained  for  high  voltage  circuits  in  units  from  100  to  l.;3()0  watts.  ^ 

.\mong  special  forms  of  .Mj'.zda  lamps  should  be  mentioned  the 
hicu.ssing  type  with  bum  bed  or  with  grid  lilaments.  These  an*  use- 
ful where  a  concentrated  beam  of  light  is  recjuired.  for  all  kinds  of 
light  piojcctors. 

.\  comjilete  range  of  half  wall  iamj»s  is  included,  the  smallest  unit, 
apart  fmm  the  automobile  ty])e.  I>eing  of  15  watts  for  2.">-volt  cir- 
cuits, a  projector  model  with  grid-shaiied  tilament.  Inking  offered  for 
photographic  and  for  cineniatogra|)li  lantern  work.  The  pn^wnt 
catalogue  al.so  includes  details  of  B.T.-H  carlxm  lamps  in  the  .<*t«u- 
danl.  radiator  and  decorative  tyix's 

.\  copy  of  the  list,  which  brings  uji-to-date  information  n-ganliiig 
the  entire  range  of  incandescent  electric  lami)s  made  l)y  the  British 
TiKun.son- Houston  ( <»..  can  be  obtained  on  request  to  Mazda  House, 
77.  rp|Mr  ThariH's-street.  l^mdon.  K.C\ 


f)  I  ^   Jas.  Jaquct,  Ltd.,  Basle 


^^-w»_ 


S^vitzerland. 

Combined  Revolution 
Counters,   with   Chronograph. 


Very    Accurate    Timekeepers. 
CHRONOCRARH     AND      STOF»     ^VATCHES 

List.s   on    .\pplication. 


Pfiotol  tixl  Publish*  1  br  th«  i" 
I.  . 


OffiOM. 
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4>     The    Round   Table.     4> 


Siemens  and  Edisvvan  footballers  met  on  Saturday  last  at 
Ponders  End,  aiid  the  latter  lifted  the  Challenge  Cup  given  by 
the  former,  the  sc(3res  being  3-1.  I  hear,  quite  unofficially 
of  course,  that  the  referee  is  a  Middlesex  poultry  keeper. 

*  *  :;:  >;: 

An  amendment  which  was  not  put  at  the  meeting  of  the 
Inst.E.E.  on  March  1st  :— 

"  Mr.  President,  I  beg  leave  to  propose  an  amendment  that 

the  honorary  solicitor  be,  for  the  purposes  of  this    meeting, 

declared  out  of  order,  and  d — ■ — n  the  .consequences." 

^         ^         ^         ^ 

I   hasten   to   congratulate   my   old   colleague   Capt.    F.   H . 

Masters  upon  his  promotion  to  the  rank  of  Major  in  the  London 

Electrical  Engineers  (T.F.).     In  the  early  days  of  the  Round 

Table  he  wrote  many  breezy  little  stories  under  the  nom  de 

plume  of  "Geraldine."     I  will  award   him   a   hot  plate   pom- 

le  merite  next  week. 

^         ^         ^         ^ 

At  a  ceroain  technical  institute  the  Professor  of  Mechanical 
Engineering  was  rather  fond  of  quotations  at  the  head  of  his 
examination  papers.  One  of  these  read  :  "  Work  is  for  the 
living."     A  few  days  later  this  was  pinned  on  the  notice  board, 

and  under  it  was  written  :   "  0  Death,  where  is  thy  sting  !  " 

*  *         *         * 

The  name  of  Grogan's  new  electric  fire,  the  Arora,  gave  one 
of  our  "  comps."  pause.  He  must  have  been  guided  by  Grogan's 
former  experiences  as  a  cook.  He  then  decided  that  the  naiiii" 
should  be  ATORA,  the  famous  beef  suet !  Such  is  the  asso- 
ciation of  ideas,  and  fame  ! 

:}:  :!:  ^  :';;  -  ^ 

^  I  am  permitted  to  disclose  tho  hidden  meaning  of  the  nam? 
which  ■■  Kukri  "  Grogan  has  adopted  for  his  fire.  Like  another 
Lishman  famed  in  story,  he  has  a  leaning  to  acrostics.  Therefore 
Arora  means  Ail  Radiant  Over  Right  Area.  One  thing  Grogan 
has  not  yet  explained  to  me,  why  he  wanted  a  name  which  read 
the  same  backwards  and  forwards. 

^i  ^  ^;  ^ 

My  note  last  week  regarding  the  unpatriotic  letter  of  the 
manager  of  the  local  gas  company  to  the  "  Worthing  Gazette, "" 
who  signed  himself*'  S.O.S.,"  decrying  the  installation  of  electric 
light  at  the  Grange,  has  brought  me  a  letter  from  Mr.  H.  Willock 
Ravenshaw^  A.M.List.C.E.,  in  which  he  tells  me  that  the 
Grange  is  not  a  iitansio)i,  at  all.  It  is  a  large  house  on  the  front 
at  Worthing,  which  is  being  run  by  a  (V)mmittee  of  City  of 
London  men  for  wounded  soldiers.  Mr.  Ravenshaw  suggests 
that  we  should  contribute  to  tlie  fund  wiiich  is  being  raised  to 
pay  for  the  installation.  After  passing  round  the  hat  to  our 
sadly  depleted  staff,  I  have  collected  half-a-guinea,  which  has 
been  duly'forwarded  to  the  Matron,  The  Grange,  Marine  Parade, 
Worthing;  Mr.  Ravenshaw  may  now. redeem  his  promise  to 
send  a  similar  amount  to  the  fund.  I  shall  be  delighted  to 
forward  to  the  Matron  any  sums,  no  matter  how  small,  wliich 
my  readers  may  care  to  send  me  for  this  laudable  object. 

"  S.O.S."  will  then  have  to  swim  for  it  ! 

*  *         *         * 

Apropos  the  above,  I  understand  that  tJie  patients  are  a 
cheery  lot,  and  make  excellent  company  in  a  car.  Anv  of  mv 
motoring  d'eaders  are  at  liberty  to  call,  give  the  pass  word. 
"  KVA,"  and  they  will  receive  a  hearty  welcome. 


PLATINUM  for  WAR  MATERIAL 

supplied       by        permission        of        the 

MINISTRY  of   MUNITIONS. 

J.   BLUNDELL  &  SONS, 

GOLD,  SILVER  &  PLATINUM  REFINERS,  199,  WARDOUR  STREET,  W. 


'  GoUilplat,  Ox.,  London." 


4746  Gerrard. 


Now  that  their  portrait.s  have  been  pubii.shed,  I  shall  expect 

to  see  an  announcement" that  Bellinig's  Belle.s  will  shortly  be 

ringing  the  changes  in  Radiant  Revue. 

*         *         *         * 

I  will  not  apologise  for  the  length  of  my  hot  plate  list  thi.s 
week.  In  view  of  the  Inst.E.E.  adjourned  meeting  on  Wednes- 
day evening  I  could  make  it  much  longer.  Never  before  in 
the  hi.storv  of  the  Institution  has  there  been  .such  "  liveline.s-s.' 


The  Anuelus  Fihe  (Strode  &  Co.),  or  the  B.\chelor"s  Bre.\kfast 

IN-  War  Time. 

:K  ^  ^  ^ 

OUR  HOT  PLATES 

No.  20.3  to— 

Mr.  Albert  Gay  (Islington)  ("'Albarfc  the  Gaod  ).  for  h.s 
vigorous  contributions  to  the  "Proceedings"  at  th?  "  AlieJ 
Enemy  Meeting  "  of  the  Inst.E.E.  on  th?  1st  inst. 

No.  203  to— 

Mr.  E.  Macgregor  Danca!i.  who  made  bold  to  disagree  with 
the  spirit  of  the  '•  Proceedings  "  at  the  In^r.E.E.  on  the  1st 

inst. 

No.  204  to— 

Mr.  J.  Cuthbert  Wigham.  for  de.scnbing  the  alien  enemy 
meeting  at  the  Inst.E.E.  as  "  pitfiing  "  or  what  we  call  in 
Oireland  "  pathriotism." 

No.  205  to- 
Western   Electric   Co.,  for   their   new   and    most   excellent 

convertible  inter])hone. 

*         *         *         * 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electricun  (Second  Series),  March  S,  1S79.] 

The  Davy  Centenary  at  Penzance.- -At  a  leotui-e  given  in  the 
St.  John's  Hall  on  this  occasion  the  electric  light  was  sliown.  The 
following  i.s  a  report  from  the  Coniislinia)!  : — "  The  electric  light  was 
li^^hted  to  the  complete  astonishment  and  eventually  the  admiration 
of  all  those  present  who  had  never  seen  it  befor^  Many  were  the 
looks  all  roui  d,  to  see  the  effect  on  ceiling  and  tioor.  decorations  of 
the  room  and  human  faces  divine.  But  the  light  will  certainly  have 
to  undergo  several  changes  or  moditications  yet.  until  it  is  generallT 
accepted;  especially  is  this  desired  by  the  ladies,  some  of  whom 
evidently  consideredjits  eftulgent  rays  too  st  rong  for  their  complexions, 
and,  consequently,  took  means  to  pi-event  any  injurious  effects  by 
shading  their  faces  with  their  fans,  or  programmes.  It  is  also  too 
strong  for  the  nakcil  eye  to  look  upon  for  any  time,  unless  one  is 
possessed  of  the  proverbial  eagle  eye.  wliiili  looks  the  suu  in  the  face 
without  winking. ■■  


THE  HAGSTROM  ARC  LAMP  CARBON  CUTTER. 

Will  sever  carbon  without  crushing.  Leaves  straight,  clean  edge. 

Adjustable  and  non-adjustable  types  supplied. 


THE   L.P..S.    ELECTRICAL   CO.,    18,   Adam   Street.   Strand.   Loadon.   W.C. 

Phone:  Regent  AS^b.     Code:  ABC  5th Edition.     Telez-:  "  Bnzincyor,Westrand.  London.' 
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SIEMENS 


IRONCL-AD 
S^/ITOHGEAR 
FOR     ALL. 
RURROSES 


Control    Pillars 
Distribution    Boards 
Main    S>witchboards 


llliistralion    shows    our    Standard 

Cast-iron    Mining    Pillar    suitable 

for|pressures  up  to  3,300  volts. 


Write  for  particulars  to  — 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 

Hp.At.  Office  :  CAXTON  HOUSE.  WESTMINSTER,  S.W. 
T«lf phone  :  Cbrrard  BfO.         Telepranns  :  "  Siembralos.  Vic,  London." 

Supplies  Depl.:    38  &  39.  UPPER   THAMES  STREET.  E.C. 

■:"!f;,f.'.;.c  :  City  5350.  Tclerr.-.nit  •  '   Sie:.;-  t  r,  Ceijt..  London." 

HOME  BRANCH  ADDRESSES i 

Manchester— 196.  Deansgate. 

N;       64-68.  Collingwcod 

S  22.  HirhSt.        (Bldfej. 


BiRMl.wcHAH— Centr.il  H^ ..  Ntv,-  S' 

1.1 ...  '    ,        jr.    n .  .  •    .    '  ..    ,  . 

•et. 


Brnrichrs   in    Principnl  Towns    Abro.id. 


LIGHTING  A  SHIPYARD  OFFICE 


A  ty|nVal  cxaniplo  of  a  li^litintr  installation  carried  out  on  .scifntilic 
jiriixiplrs  i.s  that  of  tlu'  n<\v  ofli.cs  of, Sir  \V.  (l.  .\niv tiong.  Whit^ 
\\<.rlii    ,V   Co.    (F.fd.).    Walkor   S|ii|)\ar(l.   \Vallscii(|-nn  Tvno       Four 


The  whole  of  the  electric  lighting  equipment  was  supplied  hv 
tlie  E.T.-H.  Co.  through  the  Newcastle-upon-Tyne  Electric  Supjily 
(  ().  (Ltd.).  the  wiring  work  being  carried  out  by  R.  W.  Cairns,  who 
a<ted  as  sub-contractor.  The  architects  responsible  for  the  buildings 
were  Messrs.  Cackett  &  Bums  Dick.  In  the  drawing  office,  whi'h 
ii'easures  84  ft.  by  34  ft.,  are  installed  22  "■  Lumina  "'  .semi-indirect 
fittings  of  the  pendent    ty^*,  each    equipiied  with   Mazda   liimp 


Corridor  Licutivc 

'■  L\..iiina  ■■^'senii-indircct  fittings  arc  also  cr.ipIoycdTin  the  tra<'in^ 
and  gencr'.i  offices.  >  The  close-ceiling  tyjie  of  fittings ^arr  u.se<i  in 
both  cases.  Mazda  half-watt  lamps  of  2(K)  wfltts  being  employed  for 
the  tracing  office  and  similar    lamps,  but  of  ."{(Ml  watt  size  being 

oiiipioycd   for  tlie   s;cii<'i:\!   ofii' e.     Ti'.e   tr;Miiie  oOiit-   liflitiiiL'   mms 


V 


TiiK  I)ii!vcr»i«s'  OfrricK. 


itr 


t 

"liH  ml 


•  amir  di!«trict  to  lie 


thr  ., 

|>S)tl<t|irHph!<.  nrr  ir|in>t«pntati\^  of 


iiin)])riMMl   in   the  nrhemo. 

'"  Mon  on  H  large  Hcnlo  in 

hoiiJ  with  "  FAT-nvHt  ■" 

■  nt  throuphont  the 

:    ...irrl  for  the  purp>     • 

tier  ax  rrpanJo  thr  rl 

'  of  the  Ian  I  . 
n  M  mnul  tr  ,  f 
•rurwl. 


Thk  Tbacinc  Dffick. 


inleiKlod  originally  to  be  elTeoted  liy  standard  lam]>s.  but  with  the 
introduction  of  low-candle-jH)\vrr  half-watts  those  lamjw  were 
ado))ted.  The  lighting  on  the  ilat  Itoiirds  is.  we  are  iiifonnc<l,  in 
excess  of  that  provide*!  for  in  the  s|iocitiratinn. 

With  tlie  in<lirprt  .system  the  s<iurce  of  hpht  i.s.  of  eourae.  eonreale<l 


TINNING     FURNACE 

Hnil  t  P, limit 
For  COATING  WIRES  wilh  Tin.  Lead.  etc.     For  u»e   at   a    BATH. 

WITHOUT  OXIDATION.      AUTOMATIC  HEAT  CONTROL 

The  oolr  TiaDlof  PUnt  oo   the   W«rid'i  Market  with  AotomatK    Heat   Control. 

MONOMETER  MAKUFACTURIIIGCO .  Ltd .  14  Whitehouse  ^t.  Aston.  Birminghiin 


155 


SUPPLEMENT  to  "The  Electrician,"  March  10,  1916.      (xxi.) 


D.&S. 

•  BUNDLE "  FUSES, 

50  amps,  and  upwards.    600  volts. 

Asbestos  sheathed  fuse 
wire.  Substantial  porcelain 
carrier,  effectually  shield- 
ing hand  from  "live"  metal. 

THE   IDEAL    FUSE    FOR 
POWER  CIRCUITS. 


DORMAN 
& 

SWITH  Ltd., 

Ordsdl   Electrical   Works 
SALFORD, 
o     MANCHESTER. 


ontirely,  and  for  this  reason  many  users  have  e\))ressed  the  view  tliat 
there  is  .something  -wanting  in  the  effect,  'J'o  njeet  this  objection  the 
B.T.-H.  Co.  supply  a  range  of  fittings  in  which  tlie  lower  portion  of 
the  '■  Eve-rest  "  bowl  is  of  white  or  coloured  glass.     Xo  a.lterr.tion 


The  Model  Room. 

lias  been  made  in  the  reflector  equipment,  with  the  exception  that  a 
lamp  of  low  candle-power,  enclosed  within  a  diffusing  globe,  lights 
u])  the  lower  translucent  portion  of  the  bowl,  removing  the  dark 
effect  of  the  indirect  bowl  without  impairing  in  the  least  the  efficiency 
of  the  system.  These  luminous  bowl  fittings  can  be  sui)i)lied  with 
bowls  having  panels  of  white  glass  or  glass  tinted  to  match  the  sur- 
rounding colour  scheme. 

The  luminous  bowl  fittings  are  used  in  the  directors'  oflfice.  which 
is  lighted  by  two  "  Eye-rest  "  pendants,  with  24  in.  panelled  com- 
position bowls,  each  fitted  with  two  100-watt  standard  Mazda  lamps. 
The  illumination  is  quite  uniform,  and  such  details  as  the  j)ictures 
and  the  ijatterns  of  the  carpet  aie  brought  out  with  remarkable 
clearness. 

The  dining  room  for  certain  of  the  company's  officials  is  an  apart- 
ment measurijig  20  ft.  (i  in.  by  32  ft.  (3  in.,  and  panelled  in  dark  oak. 
As  lighting  experts  know,  the  lighting  of  a  jjanelled  room  is  not  an 
easy  matter.  Excellent  results  have  been  secured  in  the  present  case 
by  the  use  of  two  "  Eye-rest  "  luminous  bowl  fittings,  each  ecjuipped 
with  six  ()0-watt  standard  Mazda  lamps.  The  illumination  is 
effective  in  sj.ite  of  the  dark  tone  of  the  i)ane]ling.  the  illustration 
showing  that  the  pattern  of  the  carpet  is  brouglit  out,  and  also  tlie 
outline  and  details  of  the  articles  of  furniture  and/])anelling.  Tlie 
whole  of  the  cooking  for  the  officials  and  staff,  as^well  as  tor  the 


workmen,  is  carried  (jut  electrically,  the  installation  being  one  of  Ih 
largest  yet  put  down  in  the  countrs.  ••  ■  -  » 

Corridor  lighting  is  another  difficult  problem,  and  those  at  the 
\Valker  shipyard  offices  are  arranged  on  a  curve,  thus  adding  to  the 

difficulty.  Uniform  and  adequate  light 
ing  has,  however,  been  secured  by  the 
adopt'on  of  ceiling  fittings  carrying  smal 
spheres  of  ribbed  "  .\labas  "  glass, 
ec[uipped,with  standard  Mazda  lamps. 
In  the  corresjwndence  office  four  {plain 
brass  "  Eye-rest  "  pendants,  each  with 
a  200-watt  standard  Mazda  lamp,  have 
been  employed.ample  light  without  glare 
or  shadow  being  at  the  disjwsal  of  the 
staff',  who  are  thus  enabled  to  do  their 
work  in  comfort  and  imder  ideal  light- 
ing conditions. 

In  the  model  room  are  arranged  in 
glass  cases  models  of  warships  and  other 
vessels  constructed  by  ^lessrs.  Ami- 
strong.  Whitworth.  The  room,  which  is 
25  ft.  high,  measuring  '.io  ft.  by  4.)  ft.,  is 
lighted  by  four  ornamental  *"  Eye-rest" 
pendants  with  c(jmposition  bowls, each 
lifting  concealing  a  .lOO-watt  Mazda  half- 
watt  lam}).  The  walls  are  dark  red.  and. 
far  from  asi|!sting  reflection,  they  aljsorb 
a  great  deal  of  light  ;  but  it  will  be 
admitted  that  the  efleet  with  the  units 
employed  is  highly  satisfactory.  Every 
detail  of  the  models  can  be  easily 
followed,  while  the  hangmg  pictures  and 
the  mural  paintings  show  up  with  suV- 
prising  cleai'uess.  It  should  hi  n'.en- 
tioned  that  the  photographs  here  repro- 
duced were  taken  by  the  unaided  light 
of  the  Mazda  units  installed,  and  ha^e 
not  been  retouched  m  an\'  waw 
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Manufacturers  of 

PHOSPHOR  BRONZE, 

6UN  METAL,  MANGANESE  BRONZE 

Brass  &  Copper 

Tfjbes,  Sheets, 

Rods,  Wire,  and 

CASTINGS. 

PHOSPHOR  TIN. 

PHOSPHOR  COPPER. 

CHARLES  CLIFFORD  &  SON,  Ltd. 


Insulation 


BIFTtVIINGMAIVI. 


A  NEW  INTEFPHONE. 

I  MoKi  f)f  the  intiTcoiiiiiniiication  tdcjjhones  now  on  the  market 
fall  tiittiiallv  into  two  cli-.s.scs— ( I )  chcai)  and  liinisil\ -built  iiistni- 
n:)  nt>^.  wliii  li  ,  ic  nY>t  efJici(nt  n(,r,str(  njr  <i:(ji;jrli  to  stand  the  heavy 
work  put  u|M)n  tliein:  and  (2)  strongly- built  instruments,  which  are 
heavy  in  a|i|,ear  nice  and  are  unpopular  owiiiff  to  their  size  and  cost. 

The  new  We>tern  Klectric  interphones  are  substantially  built,  but 
are  not  in  theleast  elumsy  in  aj>pearan<'e.  They  arc  fitted  with  hand 
iiii»rr)-teIephoues.  an<l  they  operate  on  the  central  liattery  principle, 
one  I  altery  of  foin-  or  live  dry  cells  supplying  the  speaking  current 
and  anotlier  group  the  ringing  eurient.  Like  all  battery-ringing 
teIephon<'s.  they  ;•!«•  liniitecl.  imder  ordinary  conditions,  to  a  line  of 
alMxit  2.tHM(  ft.  I,«'tweeii  tl.e  two  n!o»t  distant  instrun.ents. 

JJy  the  juclieious  us<*  of  light  metal  framework  and  light  woodwork 


Nkw  WKSfRRN  Klecthic  Intkhphonk. 


:iiiil  ..niamenlaj  plated  fiHing.M.  the  company  have  eonHtruet«Hl  an 
inMrumenf  which  is  Midiciently  strong  to  stand  hejivv  service,  and 
in  lit  the  wine  time  neat  but  ornamentid  in  appciran«-e. 

The  wo.Hl\\nik  employcMl  i«  jK.lish«Hl  Malnut.  and  the  ease  of  the 


instrument  i^  iii.i<l< 

hnic  f"i  cx.iniii 

(i 

( 


••ti  in  twi 
I  (uljuvi 


Iwl  md 


»  Tlir  cradle  H«ilr|)   , 

"'     '  ■  l«  H 


'    ■'  ■    top  lifts  o|K>n  on  a 

■  lie  Ixxiy  lifts  ojien 

.ivmg  thv  temiiimlH  iierfeetlv  (nn- 

I  ii...  ,  .11..   . 

"d  in  fituM  with  :i 
■  taring  eoiiHi- 
'•  will  l»c  prt.- 
but  it  may  in 

'  handle  is  IiHihI. 
.  a  (onn  which 
ile. 
•  I  featurp* 

■  liable  action.  Mut 
<M  -oi  .i.iin.uv   s'  IX  wilri\er,  be  owun^ 


''■-.t    --■^■i 


^4The|V>nIj^^atisiactory  fsubstitute  f or  ^ 

f'"  Asbes t os;Wir eiJa  1  so  to r  f  1  exible  f 

,  lead.,;  etc: SAMPLE  STOCKS. 


'i^ 


H.  HARTJEN  &  CO..  35  37.  NOBLE  STREET.  LQWDOH  E.G. 


round  at  right  angles,  enabling  the  w  all  set  to  be  converted  to  a  table 
set.  and  vice  versa.  In  so  simple  yet  eflfective  a  manner  one  of  the 
most  troublesome  problems  of  the  inter-communication  telephone  has 
lieen  solved. 

The  comi)any"s  now  well-known  |)Usii-button  system  of  selection 
is  u.sed,  and  it  is  oidy  necessary  to  press  one  l)utton  to  both  select  and 
call  the  line  required.  This  system  has  been  proved  to  be  efficient 
and  reliable  in  ])ractice.  The  buttons  are  automatically  replaced 
w  hen  the  hand  micro-telejihone  is  restored  to  the  cradle.  To  rejjly 
to  a  call  it  is  only  necessary  to  remove  the  micro-telephone  from  the 
cradle  and  speak.  Xo  movement  of  tlie  buttons  is  necessary,  and 
great  comfort  to  the  user  of  the  instrument  is  thus  assured. 

The  ringing  buzzers  are  of  the  small  metal-cased  tyi>e,  and  they 
recjuire  no  adjustment,  giving  a  clear  and  distinctive  call  sufficiently 
loud  for  all  ordinary  jjurposes.  and  le.ss  harsh  in  tone  than  a  bell. 
Where  a  louder  call  is  required,  the  buzzer  can  be  replaced  by  a  low  - 
resistance  bell.  The  retardation  coil  fitted  regulates  the  current 
from  the  speaking  battery,  so  as  to  give  clear  and  efficient  sijeaking, 
and  at  the  same  time  makes  the  system  free  from  cross-talk  or  over- 
hearing l)etween  the  various  Unes. 

The  number  of  instruments  which  can  be  connected  up  on  a  system 
is  one  more  than  the  number  of  buttons  per  instrument ;  thus,  7 — (i 
button  interphones.  13 — 12  button  interphones.  &c.,  can  be  installed 
together.  A  diagram  of  the  internal  connections  and  of  cabling  is 
supplied  with  each  outfit.  A  neat  metal  framework  for  name  plates 
is  fitted  so  that  each  button  can  be  ])lainly  marked. 

To  make  a  call,  the  micro-telephone  is  removed  from  the  cradle, 
and  the  button  of  the  required  station  is  jjressed  right  down.  This 
operates  the  buzzer  at  the  required  station.  The  button  is  then 
released  and  returns  half  way  to  the  normal  position.  In  this  inter- 
mediate position  it  leaves  the  line  correctly  coimected  up  for  s|H^-:iking. 

To  answer  a  call,  it  is  only  necessary  to  remove  the  micro-telephone 
from  the  cradle.  When  the  micro-telephone  is  jmt  back  on  the  cradle 
.ny  depressetl  button  automatically  returns  to  its  lu.rmal  jKisition. 

The  mnnber  of  wires  required  in  the  cable  for  connecting  up  these* 
instruments  is  one  jjair  of  line  wires  for  each  instrument  fitted,  jilus 
two  pairs  of  battery  wires  ;  thus,  a  seven-station  ecpiipment  n'<)uire.s 
a  cal)le  with  seven  paiiTs  of  line  wires  and  two  pairs  of  battery  w ires. 

l-'our  cells  are  usually  sufficient  for  speaking,  and  the  following 
number  for  ringing  :  "it K»  ft.,  .'5  cells  ;  1,2(K»  ft..  ")  cells  ;  2.<KK>  ft., 
7  cells. 

This  ])attern  of  instrument  has  a  high  standard  of  (piality 
Ml  intereomnmnicat ion  telephones,  which  electrical  euntracfors 
should  note  and  endeavour  to  maintain. 

Prices  and  fuller  particulars  of  the.se  instruments  are  now  availaide 
from  th<'  Western  Klectric  Co.,  North  Woolwich.  <  r  branches. 


G.E.C.  ELECTRICAL  PLANT  FOR  CHINA. 

.Much  has  been  written  of  late  respecting  the  value  of  foreign 
markets  to  Hritish  engineering  manufacturers.  .\s  an  e.vaniple 
of  what  can  be  d«ine,  we  may  ivfer  to  a  few  eleetriea!  eontracts 
which  have  recently  lu^en  secured  in  China  by  the  (General  Klectric 
Co.,  of  China.  I..t<l..  whose  head  ofTice  is  in  Shanghai,  with  a  branch 
office  in  Hong  Kong. 

.\  contract  for  the  electrical  lightingof  the  ancient  city  of  Xing|x» 
has  recently  been  secured.     The  new  plant  will  consist  of  a  12(>kw. 

Witton  "  steam-driven  three-phase  high-pressure  altemntor. 
i.implete  with  sw itchl>o;ird  feeder  panels,  transformers,  &c.  The 
generating  station  is  situated  in  the  Chinese  ipi.irlir  of  the  city,  and 
w  ill  transmit  cncrg\-  to  the  Kum]tean  quarter. 

.\nolher  n'cent  cctntract  is  that  for  the  complete  clic  tricil  pb  n; 
for  li>:hti'iu'  the  city  of  Vangph<.w.      Klectrie  light  has  not  hitherto 

Ferranti  Ltd 

I  central  Mouse.  Kingsway.   Landon,   W.C. 

BWITCHQEAB.    TB ANSFOBMERS.   METERS. 
ELECTRIC    HEATIHQ    A    COOKDIQ     apparattts 
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every  ElaSta  Lamp 


^ 


n 


Sista 


.>^'r'jliatrtps'v'^'> 


E 


_^'  ™  M_^, 


Every  "Eiasta"  Lamp  manufactured  possesses 
the  trading  principles  of  Pope's  Electric  Lamp 
Co.,  Ltd. — a  profit  making  investment  for  the 
customer.  The  "Elasta"  Lamp  will  allow  you 
a  generous  margin  of  profit,  and  its  selling  talk 
is — Brilliancy — Durability —  Strength  —  Economy 
British  Made.  Vcu  can  surely  build  up  sales 
upon  these  credentials. 


♦• 


^ 


% 


m 


Write  to-day  for  particulars,  prices  and  ciscounts.  ^^^ 


Advl.  of  Pope's  hlectric  Lamp  Co..  Lid.     Also  maka..  v-    ^>.,.    ..   i,,,u  Radiatcr  Lamps.     Hythe  Road,  Willesden,  N.W 


*:*<*<*<m:**xk*<K'^K'»x**:<k*<*<*<**^^^^ 


.>.'..>•>♦>♦>♦>•>♦>•>♦>♦>*>•><.♦>•>♦:'.♦>♦>♦>... 


An  Electric  Candle  ^'/hich  will  rgmaiti  vididi 

and  cannot  get  out  of   the   perpendicular. 


"PatenLt  Upright  Candle  Fitting 


Our  illustration  on  the  left  shows  a  section  o5  the  candle 
with  the  3  separate  parts,  which  are  sold  separately, 
thus  bringing  forward  a  question  of  Economy,  which  is  a 
good  selHng  point — should  one  part  get  broken  you 
renew  one  part  only.  Our  illustration  on  the  right 
shows  the  absolute  Rigidity  of   the  candle  when   in   use. 

MADE     IN     DRAWN     WIRE 
AND  CARBON  FILAMENTS. 

Please  send  all  orders  and  eiig'iiries  to 

The  Fdison  &  Swan  United  Electric  Light  Co.,  Ltd., 

PONDERS     END,     MIDDLESEX. 

•Phone:    520   Enfield. 


fufty  Licen^yt^d  r/nticr 
2IA3,'ei2;7:.-,'Mi'^>^J 


EDIS'WAN 
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H.  Weidma.nn,  Ltd.,  Ra,pperswil. 

MAKERS  OF  PRESSPAN  AND  INSULATING  MATERIAL.  g  .j-- '  4.  — .  —  „|    n  ff 

PreSSboa.rd    (Presspan)    in    Sheets,    Roils     and     Tapes,    Oiled     Presspan, 
Black    Presspan,  Presspan  Tubes  and  Stampings. 

A.mia.ni'te     'Vulcanised     Asbestos)   Coil    Frames,    Spools  for    Apparatus,    Dynamos, 
Motors   and   Transformers.      Insulating  Blocks,   Tubes,   Plates,  Boxes,  &c. 

Ba.lcelite  S&  CornitC  (high  tension  materialiHandles  of  Switchgear  and  Heating 
Apparatus,  Controller  insulation,  Moulded  Pieces,  Terminal  Covers  of  all  kinds. 

Asbestos-Cement  in   Plates,  Arc  Shields  for  Controllers,  &c. 


Mica    and   Substitutes,  Insulating  Pearls,  Transformer    Spools. 

Japanese   Felt   and    Paper   in   rolls   and    tapes. 

Oil-Varnished    Linen,   Diagonal  Tapes,  Oil-Varnished  Silk  &   Paper. 

fArtificial    Leather   Discs  for   Friction   Drive. 

Insulators   for   Electric   Furnaces,  Tramways,   &c. 


l<iM'ii  iiKc<|  luTf.  hut  tlic  liist  (Icinaiid  is  for  plant  of  KiO-kvv.  capacity. 
.\k  in  the  case  of  NinmM)  a  "  Witton  "  higli- pressure  alternator  is  direct 
conplcrl  to  a  Ii<-lliss  k  .Munoin  steam  engine  sujiplied  witli  steam  from 
B.ilx-ock  i^-  Wilcox  hoilcrs. 

Ill  the  South  of  China  a  contract  was  ohtained  for  four  complete 
linhtiiij^  sets  for  the  City  of  Kwciliii.  In  addition  to  the  above, 
plaiil  and  hwilcligcar  have  rcccnily  Ijcen  supjiiied  to  the  Fatshuii 
Klectric  Co..  the  Nanking  Klectric  Co.,  Funshun  City,  &c.  ' 
Several  further  contracts  are  now  being  negotiated.  Besides  the 
foregoing,  the  (Jeneral  Klectric  Co.,  of  China,  Ltd.,  has  just  supplied 
u  I2.">  k\v.  three-phase  •'Witton"  alternator,  ten  10  H. p.,  one  2.")  11. i.'.. 
and  s<-veral  smaller  "  Witton  "  motors  for  a  Chinese  cotton  and  rice 
mill  at    ^'llliu'ch(l\\. 


^'FIRIMINE''  SWITCHBOARDS  FOR  MINES. 

The  |irobien>s  arising  out  of  the  distribution  of  electric  iK>wer  in 
mines  an-  many  and  varied.  "Safety  iirst  '"  is  now  the  motto  oi 
Mwitchgear  designers,  and  it  must  needs  be  a{)plied  not  only  to  the 
mine  lu*  a  whole.  Init  also  to  the  lives  of  individuid  workincii.  riulci 
the  lirHt  heading  comes  the  (juestion  of  absolutely  preventing  e.xpln 


MiMV).  ^w^|'|ln•>Mtlt  Willi  ••Kuu.visk"  Swi 


sions  by  sparking  at  .switch  and  fuse  contacts.  The  '"  Firimine  "'  "^ 
ironclad  switch  ofjBerrv,  Skinner  &  Co.  was^introduced  .some  years  *' 
ago.  and  has,  we  understand,  already  ])r(ned^its  merit  imder  severe 


.Vnotjiki;  \  ii;w  suowim;  Switcuks  and  Bus  B.xk  'Jhamb-.k  Opev. 

.service  conditions.  It  is  a  combined  switcli  and  fuse  made  for  one. 
two  or  three-i)liase  eircuit.s.  with  ab.soIute  interlocking  action. 
whereby  the  circuit  can  only  be  math'  and  broken  with  the  iron 
cover  of  the  device  clo.sed.  Heinforced  miia  insulation  only  is  uw-*!. 
and  the  entire  construction  is  a  .sound  engineering  job.  The  switch 
cover  is  provided  with  wide  flaniies  which  are  ma.hin'^l.  '  '^<• 
a  faced  joint   with  similar  Hanges  on  the  iuix  it.self.      lb'  "• 

these  Manges  is  immediately  to  cool  any  hot  gases  which  may  l» 
liivd  in  the  interior  of  the  swit<'h  :  such  gasos  jkiss  harmlessly  and 
without  llame  to  the  outside  of  the  switch. 

The  illustrations  .serve  to  show  how  neatly  these  .swilche~s  cau  be 
built   u|i  <  n  an  .ingle-iron  frame  to  form,  with    'bus    bai     '  rrs 

and  connecting  lioxes.  ((nnplete  b(»ards  for  use  in  the  uii  nd 

workings  «)f  mines  and  eollieries,  esix«eially  where  iiredamp  is  known 
to  1m'  |)revalent.  It  will  be  note<l  that  both  the  switches  and  the 
"bus  l)ar  chambers  are  n-ndered  completely  accessible,  and  that  the 
b;>ards  an^  built  up  on  the  unit  principle. 

Boards  of  this  kind  an«  made  .snd  .supplied  by  Berry.  Skinner  &  Co.. 
7.S.  IpiM-r  'rhamesstn-et.  London.  K.C..  and  they  will  svibmit  draw- 
ings to  re<|uireiuent44  and  «ju<»tations  on  reijue«tj 


LEWIS'S     SCIENTIFIC    CIRCULATING     LIBRARY. 

ELECTRICAL,  MECHANICAL  A  GENERAL  ENGINEERING  TEXT  BOOKS  &  TECHNICAL  WOP.KS. 


ncip  Work*  and  Pcic  ediiicns  cm  be  had  Trom  the  tlbrarc  •mmcJtatcIo  on  pHMtcatlon.    Teiophon?   moki  »«  io7j. 
SUBSCRIPTION,  Town  or  Country,  from  ONE  OUINKA.     READING  ROOM  open  Daily  to  SUBSCRIBERS 

\M>.  GOWKR    SIRKKT.  and  24.  (iOWKK  PLACE. 
!,OM>ON.    W.C. 


H.  K.  LEWIS   &  Co.  Ltd., 


Pilniad  and  Puv 


I  .   Ill    VI ?•  \^t  xj    v^    t.^.'<^  L^  v.^iv.    I"  n  1 1."**  T  ,   i»i  K"^  .  ■- 
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4-     The   Round   Table.     4 


It  transpired  at  the  adjourned  Institution  meeting  on  the 
8th  inst.  during  the  discussion  of  the  matter  of  expelling  "  alien 
enemies,"  that  if  Turkey  makes  peace  and  comes  over  to  the 
Allies,  "  there  will  be  another  general  meeting." 


In  the  next  column  will  be  found  the  "  unofficial  "  pro- 
gramme of  the  last  Electro-Harmonic  concert  of  the  present 
season.  I  hope,  if  it  is  my  good  fortune  to  write  the  pro- 
grammes for  next  season  (I  am  in  group  44)  that  the  curtains 
of  peace  will  have  been  rung  down  over-  this  terrible  scene  of 
war.  It  is  this  thought  that  I  have  endeavouised  itr  express 
in  the  last  item  in  the  programme. 

^  H:  H<  ^ 

In  a  recent  issue  "  The  Ironmonger  "  published  a  letter  from 
a  correspondent  asking  for  details  of  the  electrical  equipment 
for  the  lighting  of  a  football  field.  Among  the  letters  in  answer 
they  published  the  following,  which  seems  to  me  it  would  be 
difficult  to  "  cap  "  for  sheer  humour  : — 

Sir  :  Replying  to  "  Listokam's  "  inquiry,  I  can  answer  the  first 
part  by  stating  that  a  football  match  was  played  by  electric  light  at 
Ross,  Herefordshire,  35  years  ago,  when  illumination  by  this  meaas 
was  in  its  infancy. 

The  lanterns  (as  far  as  memory  serves)  were  12  in  number,  standing 
about  5  ft.  high  by  about  15  in.  to  18  in.  square,  made  of  galvanised 
iron  and  glazed.  They  were  placed  at  equal  distances  apart  on  and 
round  the  ground. 

The  lamps  were  made  by  Perkins  &  Bellamy,  a  firm  no  longer  in 
existence,  I  think.  The  power  was  derived  from  a  traction  engine, 
while  the  wire  installation  was  fitted  up  by  a  Mr.  Brain,  who  resided 
somewhere  in  the  Forest  of  Dean.  This  letter  is  in  the  nature  of  a 
reminiscence,  and  I  am  sorry  that  I  can  give  no  information  as  to  the 
candle-power  and  other  details.  The  game  will  doubtless  be  remem- 
bered by  the  player  who  was  unfortunate  enough  to  break  a  leg  on 
the  occasion,  if  he  is  still  alive.  Yours  faithfulh-, 

Mr.rch  8.  Milmar.     (38/40.) 

•.•>  «•'  «^>  kf< 

rf.  .J.  Sfi  V,, 

Mr.  A.  C.  Evans,  secretary  and  superintendent  of  the 
Grange  Convalescent  Home,  Worthing,  in  acknowledging  our 
modest  contribution  of  half-a-guinea  towards  the  electric  light 
fund  for  that  institution,  tells  me  that  it  is  the  first  sum  which 
he  has  yet  received.  Will  readers  of  the  "Round  Table  "  note 
that  about  £60  is  needed  to  pay  for  the  installation.  The 
work  is  being  done  by  Page  &  Miles,  electrical  contractors, 
Brighton,  who  certify  that  the  material  used  is  of  British  manu- 
facture, thereby  nailing  the  ear  of  "  S.O.S.,"  the  gas  manager 
at  Worthing,  to  his  own  suggestion  that  foreign  material  would 
be  employed.  Economy,  comfort  and  hygiene  will  result  from 
the  electric  lighting,  and,  further,  a  radiant  heat  bed  which  is 
required  for  certain  treatments  will  fit  quite  naturally  into  the 
installation.  This  bed  is  being  hired  and  is  not  included  in  the 
£60  mentioned  above.  I  now  wish  to  repeat  the  appeal  which 
I  made  last  week  for  contiibutions  to  this  fund.  They  may 
be  sent  to  The  Electrician  direct,  or  to  Mr.  A.  C.  Evans,  Balfour 
House,  Einsbury-pavement,  London,  E.C.,  who  will  forward 
a  prospectus  of  "  The  Grange  and  its  Work  "  on  request. 
Hurry  up,  everybody,  or  "  S.O.S."  may  be  tempted  to  con- 
tribute ! 


OUR  HOT  PLATES 
No.  206  to— 

{'resident  f '.  P.  Sparks  for  his  temper,  hi.s  tact  and  his  twinkle 
doling  two  trving  and  delicate  alien  enemv  meetings  a*^  t'l" 
fnst.E.E. 

No.  207  to- 
Major  F.   H.   Masters  (enstwhile  "  Geraldine  ")   upon  the 
double  event  of  his  promotion  from  Capt.  R.E.  (T.F.)  and  of 

his  forthcoming  mairiagc. 


i;'! 


THE  ELECTRO-HARMONIC  SOCIETY. 

(3(JTJ£  Sea-son,   liil.'j-ii.) 


To-night  at  8  p.m..  King's  Hall,  Holborn  liestauranl . 
Chairman  :  JMr.  J.  H.  Rider. 
{Unofficial  Programme.) 
Naturalised  "  Chorus  "  Let  us  Scatter  Seeds  of       V.  LJ 


Vail 


Strafed 


Kindness  " 
Some  of  the  Coxjncil^f  the  In.st.E.E. 

Hymn  of  Hate  "  I  rage,  I  melt,  T  burn  " 

(When  Germans  are  about.) 

Mr.  C.  H.  WORDIXGHAM. 

Fireside  Revue   "  Always  'Reddy'  and  Bright  "      ...         Adapted 

Belling 's  Belles. 

Tricity  Apples  Solo     "  O  Taste  and  See  "     Gass 

(and  Cream)  Mr.  A.  F.  Berry. 

C.I.  Pillar  Solo  "  I  dare  not  go  to  Eastbourne  "         After  Laurence 

Mr.  A.  P.  Trotter. 

Amendment  "  Blow  Off  "  "  We  really  had  a  most 

delightful  evening  "    ...         ...  Shand 

Mr.  Albert  Gay. 

Hit  qr  Miss  Medley  "  Come  out  and  shine.  ^Ir.  ^loon  "  .Jones 

Anti-aircraft  Corps. 

T.R.C.P.*  Ballad  "  I  fear  no  foe  in  Shining  Armour  '         Pinsuti 

"  C.  T.  S."  Brooking. 

White  Hot  Solo  "  Come  and  see  me  do  the  Oomt-Arora  "         Forde 

'•  Kukri  "  Grogan. 

T.N.T.  Extravaganza  "  What  a  game  it  is.  Wow,  Wow  "         Fai/ 
British  Commercial  Gas  Association. 
(Introducing  the  "  S.O.S."  Band.) 

Alien  Strafette  "  W  ill   ye^  no"  X'dme   back  again  ?  "  'Opil 

[Not  if  we  know  it  I] 
The  "  Down  and  Outers." 

Grand  Finale      "  How  Lovely  are  the  ^les.-^engers  "     Mendehsohn 
The  Belligerents  in  the  cJrkat  ^^"AR. 

God  S.^ve  the  King 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  March  l.j,  1879. j 
A  New  Method  of  Planting  Telegr.\ph  Poles.— "  A  new 
method  of  planting  t<^legraph  poles."  says  the  Scientific  American, 
"  has  been  introduced  in  Pennsylvania.  The  ground  is  staked  off 
at  distances  of  200  ft.  apart  ;  a  man  starts  otf  with  cartridges  of 
'  electric  powder,'  and  with  a  crowbar  in  !.is  hand.  The  bar  is 
driven  4  ft.  or  o  ft.  into  the  ground,  a  cartridge  witli  a  lighted  fuse 
is  dropped  into  the  hole,  and  the  man  proceeds  to  the  next  stake  : 
but  before  he  reaches  it  the  cartridge  has  exploded,  making  ;■.  cavity 
as  big  as  a  tlour  barrel  iu  the  ground,  and  a  gang  of  men  who  follow 
plant  a  telegraph  pole  in  the  spot.  In  this  way  four  men  will  set  up 
100  to  150  poles  per  day,  and  at  a  cost  two-thirds  less  than  by  the 
old  way."  We  truot  tlie  authorities  in  England  will  thmk  twice 
before  adopting  such  an  ingenious,  but,  we  fear,  totally  impracticable 

plan.  - 

*  ToMgli  Rubber  Compoimd  Protection.        (5ee  new^Inst.E.E. 

Wiring   Rules.) 


Illllllllllliilliilllllllll!llllllllllllllllllll!!|l|lllllilllllllllilllllllillllllllll 


No.  27.  Patent  '  Inching  '  Starter 
with  self-contained  magnetic  cir- 
cuit breaker  is  a  valuable  starter 
for  workshop  use,  being  robustly 
built  for  hard  service,  and  is  fitted 
with  our  patent  device  which 
allows  unlimited  'inching'  with- 
out damage.  Automatic  releas; 
and  enclosing  covers  fitted  as 
required. 


MOTOR     CONTROL    GEAR. 
IGRMIC  ELECTRIC  O^  UP 

147,    Queen    Victoria    Street,    London. 


No.  lOA.— Heavy  Duty  Starting 
Rheostat  is  intended  for  use  with 
motors  taking  heavy  starting 
currents,  or  requiring  very  fre- 
quent starting.  This  starter  is 
built  for  arduous  service,  me- 
chanical strength  is  allied  to 
ample  electrical  capacity  in  all 
parts. 


IlllllllOllllillllllllliilllilllllllllilllllllllllllllillllliliilliiilllilllllllllllU^ 
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SIEMENS 


ELECTRIC     MOTORS 


Part  ot  small  Motor  Shop, 
Stafford  Works. 


SIEMENS  BROTHERS  DYMAMO  WORKS  LIMITED 

HiLAU  OfucK:  CAXTON  HOUSE.  WESTMINSTER.  S.W. 
Tel*phnne  :  Cbrraru  860.  Teleprams  :  "  SiEMBRALrs,  Vic.  London." 

Sur  .li.-»  Dept.:    38  &  39.   UPPER   THAMES  STREET.   E.C. 

■; :  City  5350.  Tcl'-ir.-.ms  :  '  Siemc.tcr,  Cent.,  London." 

HOME  BRANCH  ADDRESSES  i 

BiPMiMiHAM— C*n1r  ,1  H'      .';       C.       I/a  :.. Chester— 196.  Deansgate. 

Newcastle— 64-68.  Collin  gwood 
Sheffield— 22.  Hiph  St.        jBldgs. 
Z      Ti:/..:.;-T   :,-   46.  Hi.').  Street. 
Branches  in    Principal  To^ns  Abroad. 


CONTROL  EQUIPMENT  FOR  WINDERS  AND  HOISTS. 

TIm'  ap|NiratiiN  illiistrat<'<l  and  (lesfrilKHl  in  the  li.'l".  Fl.  Co.'s  li.st 
Xm.  .')..'H  J  has  iMi-n  s|M'(ialIy  drvdopcd  for  tlic  ((nitroi  of  motors 
iiHi-d  for  Miiidiii>{  and  surface  liaulanc  in  luilitrics.and  fiiriiaif  hoists 
in  HtiH'l  workM.  Kii<-h  i>i|iii])iii('iit  (onsists  of  (i.)  a  dnim-tyiH'  master 
eorifniller,  (ii.)  u  panel  on  whi(htele<tri(!illy-o|HTat«'(i  air-hreak 
(oiiiaetor  Hwilrhes'are  mounted,  and  (iii.)  control  resistances  of  the 
air  ('(NilctI  ty|K'.  'I'he  o|H-rator  can  Mtarl.  Ktoj)  und  revorse  the  motor 
l>y   nieauM  of   lheJma.Ht<T£eontn>ller.   the^eontaetors   dosing'  auto- 


inoves  the  control  handle  too  quick]}-  from  the  "  oflf "  position 
to  the  "  full  on  "  po.sition,  the  current  limiting  relays  on  the  con- 
tactor panel  will  automatically  protect  the  motor  against  damage 
and  jiermit  it  to  be  .started  up  in  the  .shortest  time  compatible  with 
-afety. 

'i'he.se  contactor  equipments  are  particularly  suitable  for  winders 


Fic.  2. — CoNT.\cToR   Panel  for  Rotor  Resistanck  CiRcrrr.s. 


and  hoists,  and  possess  the  following  advantages  in  imrticular  over 
liquid  controllers  : — 

(a)  No  hea\'j'  work  is  imposed  on  the  driver  in  operating  the  control 
lover. 

(6)  No  energy  is  wasted  in  continually  ])unii)ing  electrolyte. 

(r)  Tho  full  sjieed  of  the  motor  is  obtained,  as.  when  the  last  r<«t<ir 
switch  closes,  the  rotor  is  nietallically  short-circuited. 

(f/)  Xo  energy  is  wasted  in  the  rotor  n-sjstance  during  the  period  of 
ftdl  running,  hut  only  during  the  periods  of  accelerationjand  retar<l,»tii>ii. 


I'M.  I 


loK  HkVRFHINCI    ^.TATOH   CUxCIITS. 


Fn;.  !t — IvrnAi.  Risi-t\mb  LMt 


mAii<  dly  w»v-M  fhr  t^ntnillrr  h.imllr  is  mo\e«l.     The  ehming  of  th< 
'""'  r  in  I  ho  «^tnrrt  nrtiiirner.  and  e«rli  rontarlor 


IVI, 


Ndditinnn) 

runvnt   heimi  trtkrn   Iniiii   the    hue. 


riiun.  cveu  it  the  o|irr»tor 


I  There  in  no  riHk  of  flayhinC  ovrr.  h«tw«'ver  qiiirkly  the  contml  lever 
»<•  <t|HT.ite<J. 

(/)  Them  i»  no  <  iHihne  pi|>o  KvMeni  to  lii>  kept  i-lean  and  in  onler. 

ig)  The  rale  of  n«^ol(>rat in^i  the  i«i>oc«il  of  Ihe  niotiiV  is  «uf»imi«ti<  ally 
rontmllrd  by  ii  relay  i>y!«tom.  «>  tV  •  -'•'  ■  •'  •'-  ntml  lover  may  be 
put  right  over  at  tho  Marl. no  («u  until  the  »  um-nJ, 
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which  has  increased  on  the  closing  of  the  preceding  switch,  lias  fallen  to  a 
predetermined  and  adjustable  amotnit. 

For  alternating-current  slip-ring  motors  one  set  of  contactors  is 
provided  for  opening  and  reversing  the  stator  connections,  and 
another  set  for  short-circuiting  the  resistance  divisions  in  the  rotor 
circuit.  Air-break  contactors  are  recommended  for  this  service, 
even  for  line  voltages  up  to  3,300,  as  the  wear  on  these  is  less  than 
that  on  contactors  l)reaking  under  oil.  Typical  contactor  equip- 
ments for  reversing  stator  circuits  are  shown  in  Fig.  1. 

The  contactor  panel  shown  in  Fig.  2  is  a  typical  panel  for  use  in 
the  rotor  circuit  for  cutting  out  the  controlling  resistances.  For 
line  voltages  of  650  and  less  the  contactors  for  controlling  the  stator 
circuit  are  mounted  on  the  same  panel  as  the  rotor  contactors  and 
are  of  the  same  general  type  as  the  rotor  contactors.  For  direct- 
current  motors  the  contactor  panels  consists  of  four  contactors  used 
for  reversing  the  armature  connections,  and  a  number  of  other 
contactors  for  short-circuiting  the  divisions  of  the  starting  resistance. 
Expanded  metal  protecting  screens  can  be  supplied  with  the  panels. 

The  resistances  used  for  this  service  consist  of  iron  grids  mounted 
on  mica  insulated  rods  which  are  fixed  to  the  main  resistance  frame. 
Pure  mica  washers  are  used  for  insulating  the  grids  from  each  other 
and  from  the  frame.  Apjilication  should  be  made  to  the  British 
Thomson-Houston  Co.,  Rugby,  for  a  copy  of  this  list. 


CATALOGUES,  NOVELTIES,  &c. 


An  extremely  neat  limp -leather  folding  treasury  note  wallet  is 
being  sent  out  by  Messrs.  Henry  Wiggin  &  Co.,  of  Birmingham.  The 
case  is  lined  watered  silk,  and  pockets  are  also  provided  for  business 
cards  and  stamps.  The  case  itself  contains  no  advertising  matter 
beyond  the  name  of  the  firm,  but  we  doubt  not  that  it  will  be  success- 
ful in  attracting  favourable  attention  to  the  company's  manufactures. 
A  four-page  folder  has,  however,  been  placed  in  the  note  pocket,  and 
this  contains  useful  tables  of  the  properties  of  the  firm's  nickel 
chrome,  Ferrozoid  and  Ferry  resistance  wires.  Presumably,  the 
inference  is  that  users  of  these  wires  will  find  them  so  economical 
that  they  will  need  a  wallet  for  their  savings.  At  any  rate,  the 
tables  referred  to  are,  we  think,  fully  worth  their  weight  in — treasury 
notes. 

New  Ediswan  Showcaed. — We  have  received  a  specimen  of  the 
new  Royal  Ediswan  lamp  showcard  which  is  now  available  for  trade 
distribution.  It  is  made  up  of  a  royal  blue  background  containuig 
the  name  of  the  lani]) ;  thrust  through  the  lower  corner  of  the  back- 
ground is  an  arm,  the  hand  of  which  holds  out  an  Ediswan  lamp. 
The  arm  is  held  to  the  card  only  at  the  shoulder,  and  is  intended  to 
be  pulled   slightly  forward  from  the  card,   in  which   jiosition  it 


IS 


The  Siemens  Cup  Won  by  the  Ediswan  Football  Cllb,  3  goals  to  1 . 

retained  by  an  invisible  distance -piece.  The  effect  produced  is 
certainly  novel  and  attractive.  Presumably  the  comjiany  also  has 
the  opposite  hand  in  these  cards,  so  that  two  can  be  used  m  ojiposite 
comers  of  a  window  or  showcase.  We  have  not  seen  this  fellow  to 
the  right-hand  card,  but  if  it  does  exist  it  will  doubtless  be  de 
rigueur  by  having  an  armlet. 


Ferranti  Ltd 

Central  House,  Kingsway,  Landon,  W.C. 

BWITCHGEAB.  TBANBFOBMEBS,  METERS, 
ELECTRIC    HEAimq   ft   COOKING    APPARATUS. 

WrUm  fr  Binder  "  N." 


THE 


SIMPLEX  SYSTEM 


OF 


STEEL  CONDUITS 

is  recognised  to-day  as  the 
standard  system  of  conduit 
wiring  for  all  electrical  in- 
stallations. Nothing  but 
the  best  materials  are  em- 
ployed in  its  manufacture, 
and  the  keenest  super- 
vision is  exercised  during 
the  progress  of  the  raw 
material  to  the  highly- 
finished  product. 

The  name  SIMPLEX  is  the  best 
guarantee  of  quality  in  steel  conduits. 

SIMPLEX  CONDUITS 
ECONOMY  &  SERVICE 


Simplex  Conduits  Ltd. 

Garrison  Lane, Birmingham 


London—  ,  „,  ^ 

1 13-1 17,Charing  Cross  Rd.,W.C. 
Manchbstbr — 

16,  Corporation  Street. 
Glasgow — 

72a,  Waterloo  Street 
Bristol — 

1 1 ,  Denmark  Street. 
Nbwcastlb — 

61-65,  High  Bridge. 


Lbbds — 

6,  White  Horse  Street 
Liverpool — 

96,  Whitechapel. 
Swansea — 

14,  Heathfield  Street 
Cardiff— 

4,  Westgate  Street 
Abbrbbbn — 

1,  Crimon  Place, 
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LOAD      AND 
EXPERIMENTAL 

RESISTANCES 


MADE  TO    ANY    SPECIFICATION- 

Particulars     of     Standard     Types    will     be 

found    in     our    New    List,    to    be    had    on 

application. 

RAPID  DELIVERIES  GUARANTEED. 


ISENTHAL  &  CO., 

(DEPARTMENT    4) 

Denzil  Works,   Willesden,    London, 

N.W. 

Conlraclor*    io     ihc    Admiralty.    War    Office,    India    Office- 
Colonial    Office,     f^ostmastcr    General,  etc. 


THE  LIGHTING  OF  A  LARGE  CO-OPERATIVE  STORES. 


•    I  lie  niciwtli  cif  the  co-(»|.crativc  inovcir.cnt  diiriii},'  the  la.st  few  yoar- 
li.ir.  JM-cn  a  striking  fcatiirr  «if  British  iiulustrial  lif*-.  and  tl'.c  pro 
h|Mrilv  of  the  many  co-dpiTatisc  socicfics  t linnighout   the  coniilix 
may  In-  jinljfcd  l>y  llii-  fi(«t!(in  willi  wliiili  moiifv  h;'.'<  l.fcn  fortJi- 


A 


Nkw  Hni.nixa  or  ^ 


Co-opkrativk] 


II   .Ml. 


•irtnicnt 
'  4  ■  in  rum- 

|ii<mlivp  Socipty.^lt  in  nil  im 


pli't.'.l  i.\   I       \\ 
'■  ■  ■■' rui  t nil 

lie.      1|. 
i»u«vs.^rt,„l  tlio   linlii.li    lli..i,,-.,i,  HouMoii  l-omiwiivo   "  K\T-n»t  " 


systen^  has  been  adopted  practically  throughout  the  building.  The 
lighting  jx)int.s  number  .530,  and  the  viring  work  was  entrusted  to 
-Mr.  Edgar  Phillips,  of  We.st  Hartlepool.  Much  thought  has  been 
given  to  the  illumination  of  the  offices  and  of  the  large  number  of 
dejiartments  in  order  that  the  most  efficient  and  attractive  results 
juight   be  secured.     The  lighting  of  offices,  for  example,  calls  for 


A:.  Ex.\.MPLE  OF  LitiHTixc:  IX  A  Fitting  Room. 

treatment  (Hiite  different  from  that  in  showrooms  or  shoj)s,  v< 
iiluiiiination  of  goods  in  the  show  \\iiulows  and  in  show  casi - 
scojM?  for  a  great  deal  of  ingenuity  and  the  application  of  scicntilio 
principles.     The  ])hotographs  here  shown  are  only  a  small  jinijxiition 
of  those  a\aiial)!e.  hut  tlicv  are  cliaraclciistic  and  intlicatc  the  rare 


A  UooD  KxAMri.K  OF  Wixnow  Lunirixr.. 

tliat^ha,s  ixM'ii  taken  to  obtain  tho~most  suitable  iHuminntion  under 
the  widrly|dilTeriiig  conditions  j>revailing. ';. 

►•  A  linr  effort  is  ])r(»<lnied  in  the  wide^'exp.nnse  of  slio\^  wniii<>«> 
whichjform  so  pntminent  a  featun-  of  this  building.  Tliej*o  windows 
are  light<Mi   by  utandard   Ma/xla  iamj^s  in  conjunction  with   X-rav 


.  oni|miiy  s 


LEAD  MELTING  FURNACES 

11  i;    ,  I'.i.V',;- 
For  CiiKlf  and  Pip*  Pr*»«»».  AecumuUlor  Grid*,  etc., 

WITHOUT  OXIDATION.       AUTOMATIC  HEAT  CONTROL. 

L.Ni^  ^    b.W  INu    I.N    KhsliH  b 

nt^  arrarerd  in  siyciia!  ccfti. 

MOKOMETER  MftllUFACTURiHG  CO .  Ltd . H.  Whitehojse  St..  Aston. BirmineHam 
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D.&S. 

HANDLE "  FUSES. 


50  amps,  and  upwards.    600  volts. 

Asbestos  sheathed  fuse 
\A/ire.  Substantial  porcelain 
carrier,  effectually  shield- 
ing hand  from  "live"  metal. 

THE   IDEAL    FUSE    FOR 
POWER  CIRCUITS. 


DORMAN 
& 

SMITH  Ltd., 

Ordsal    Electrical   Works. 

SALFORD, 


o     MANCHESTER. 


helmet-type  reflectors.  The  reflectors  are  sjxieed  at  approximately 
3  ft.  centres,  and  produce  a  soft  and  uniform  light  that  brings  out 
every  detail  in  the  window  display.  There  is  no  glare,  the  light 
sources  being  concealed.     Although  there  is  ample  illumination  upon 


M.VNTLE  DePAETMENT  -    NOTE  REFLECTORS  TN  THE  CElLrNO  O! 

the  gcods  displayed,  no  direct  light  is  thrown  either^upwards  or  on  to 
the  ])a varment.  With  such  a  system  there  is  no  need  for  outside 
lamijs.  For  the  lighting  of  the  haberdashery  and  other  departments, 
where  a  counter  trade  is  conducted  with  articles  of  small  size  and 
various  coloui-s,  "  Eye-rest  "  brass  bowl  littings  are  emi)loyed,  each 
containing  six  standard  60-watt  "  Ma/.da  ''  laniiw.  These  produce 
a  well-diflused  illumination  of  ample  intensity  and  agreeable  quality 
for  the  transaction  of  business  in  comfort. 

A  novel  feature  is  the  lighting  scheme  in  the  mantle  department. 
This  has  a  floor  space  measuring  70  ft.  by  50  ft.,  and  is  equipped  with 
14  '■  Eye-rest  "  iittings  with  24  in.  brass  bowls.  These  [ittings  sup])]y 
the  general  lighting,  which  has  an  average  value  of  about  4ft- 
candles.  The  novel  feature  is  in  connection  with  the  show  cases,  all 
of  which  are  lighted  independently  by  "  X-ray  "  reflectors  counter- 
sunk in  the  top  of  the  case,  each  reflector  containing  one  fiO-watl 
standard  lamp.  The  articles  of  clothing  exhibited  are  brought  into 
prominence,  all  disagreeable  shadow  and  glare  being  eliminated. 
The  number  of  units  vary  with  the  size  of  the  show  cases. 

In  the  offices,  which  are  of  large  size  and  handsomely  fitted,  the 
lighting  is  carried  out  with  "  Eye-rest  "  bowl  Httings,  each  litted  with 
one  200- watt  lamp.  The  illumination  is  evenly  distributed,  enablinii; 
clerical  work,  typing  and  cash  transactions  to  be  executed  jH'umptly 
and  effectively.     The  board  room,  measuring  25  ft.  I)v  .'55  ft.,  is  a 


handsome'^^apartmcnt  panelled  in  dark  oak,  which  presents  some 
difficulty  for  satisfactory  lighting.  Jn  this  case  excellent  result.s'have 
been  secured  by  the  use  of  '"  Eye-rest  "  fittings,  an  average  of 
4  ft.-candJes  being  secured. 

Similar  but  smaller  iittings  are  used  in 
the  cafe  which  is  provided  for  customers. 
This  department  measures  40  ft.  by  38  ft., 
and  is  lighted  bv  four  "  Eve-rest  "'   brass 
„.  bowls,    each    equipped   with   six   60-watt 

Mazda  lamps.  The  average  requirements 
for  restaurant  lighting  is  2-5  ft. -candles, 
and  here,  as  in  most  of  the  departments, 
the  estimated  illumination  has  either  been 
reached  or  exceeded. 

Fitting  rooms  in  tailors'  or  dressmakers' 
shops  are  always  difficult  to  light  success- 
fully. They  are  usually  of  small  size  with 
mirrors  on  all  sides,  and  the3'call  for  light- 
ing that  will  be  uniform,  free  from  shadow 
and  glare.  Pendant  iittings  would  be 
imsuitable  unless  ample  head  room  were 
available,  for  they  Avould  be  liable  to 
mechanical  damage  and  might  cause  un- 
desirable reflection  in  the  mirrors.  At  the 
West  Hartlepool  Society's  fltting  rooms 
satisfai^tory  lighting  has  been  secured  by 
the  use  of  a  pair  of  two  light  flambeaux 
"Eye-rest"  wall  brackets  ])!aced  on  oppo- 
site sides  of  room,  each  fltted  with  two 
stindard  40-watt  lamps.  The  average 
illumination  obtained  is  no  less  than  6ft.- 
candles,  a  high  value,  but  not  excessi\e 
for  the  special  work  of  fitting  clothiuT;." 

The  installation  may  be  taken  as  typical 
of  the  resiUts  that  can  be  secured  in  prac 
tice  with  scientifically  designed  material 
and    sound    engineering    knowledge    and 
xperience. 


N'lKW  IS  nil;  iti;\n:K\   Dki-aktment. 
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BELLING 

FIRES 

Over  30,000   in   use. 

Tested  by  more  than  400  Engineers  during  a 
period  of  3  years,  and  generally  recognised  as 
being  "  The  "jpracticai  and  reliable  electric   fire. 

A  P. C.  will  bring  our  40  page  illustrated  catalogue. 

BELLING  &  CO.,  ""JpYoaustI,"''^ 

DERBY    ROAD,    EDMONTON,    LONDON,    N. 


E.  SHOWELL  &  SONS.  Ltd., 

STIRCHLEY.    BIRMINGHAM. 

Cast 
Cable  Sockets. 

Suite  E74.     Made  in  all  Sizes. 

Type  A. — Straight. 
„     B.— Offset. 

C. — Right  angle. 

Illustrated  Dimensioned  Showcard  for  Drawing 
Office  use  supplied  free  on  application. 

Sole  Agent  for  the  Electrical  Trade : — 

LIONEL  ROBINSON,  Ln^d^n.'wx: 

Telephone:  Holborr.  6323. 


"LEKTRIK"  SWITCHES. 

Evcrvunc  should  know  that  the  farility  and  quickne.s.s  witli  which 
II  liiriihlcT  .'iwif<h  can  !«•  operated  is  one  of  its  advantaj^cs  o\c'r 
niovcnicnls  of  the  turn  or  tliinnlt-key  class.  As  regards  this  j)oint. 
the  double-push  switch  comes  midway  between  the  abovs  two  classes. 


I 


("%! 


•^ 


VUi.    I.       I)(H  III.I.IM  --ll    I'l  I  SM  S\M  ri  u. 

Kig.  1  nhowK  how  u  LnndberK  "  I'ivot  "  single-way  switch  is 
adn|)l(Hl  for  the  above  mentioned  nii  Ihod  of  operation,  the  arranjjc- 
ment  iK'ing  for  tluf<|i  work,  and  the  >«ii(  h  lieiim  ecncndly  mounted 

12  CIRCUITS 


f    ff   f  f    **    f  f    **    * 


Fns.  2.  -CJRorrKn  "  TwiMm"  ^wiT«ni;s. 


•'"•g.  2  nbowji  ihr  .  \ 


1  wo  way  an«l 

'     <  <     III'  ■•ii    M  •  I. 

Mtmpiiet  natiirr  nf  the  "Twinnb" 


switi  li,  and   the   number  of  circuits  provided  for  in  the  space  of 
1 1 },  in.  Ijy  8  in.  should  be  noted. 

.\  small  section  in  List  I  is  devoted  to  the  "  Ix'ttering  of  Covers." 
and    Fig.    .'}  gives  one   example   applied   to   a    "  Twinob "   switch. 
Lettered  covers,  by  the  way,  are  usually  locked  on,  to  .secure  accu- 
rate alignment  of  the  lettering  with  the  knob. 

Lundberg  switches  are  largely  used  in  heating  work,  and  the 
diagram  in  Fig.  4  shows  the  control  for  which  the  switch  shown  in 
P'ig.  3  is  marked.  The  "  Twinob  "  switch  is  also  useful  for  small 
motor  controls. 

Two  single- way  switches  which  are  worthy  of  mention  are  the 
"  Bi-path  "  and  the  "  Quadbreiik."     If  your  voltage  does  not  ex- 


Frn.  :5.     K\ amti.k  ok  Switch-covku  M.vrking. 

(ccd  1(K>.  and  there  is  not  apjireciable  inductance  about,  the  "  Bi- 
patii  "  .switch  will  tackle  twice  as  much  current  as  most  other 
switches  of  the  same  size.  Thus,  the  two  size.s  corresiK>nding  t« 
onliiiarv  ft  ampere  and  10  am])ere  dimensions  will  really  c.irrv 
U)  amperes  and  2U  am])eres  n^si)ectively.  Snpi>ose.  on  the  «.ilc; 
hand,  the  voltage  is  anything  up  to  250.  the  "  Quadbreak  "  will  deal 
with  this  (piite  easily,  and  will  also  <<)1k>  with  inductive  cinMUts 
with  a  nunimum  of  sparkwcar.  This  shows  the  elTectiveness  of  the 
<|ua<iruple  break  n,s  compared  with  the  usurl  double-break. 


Fni.  4.         TwiNuii  ■  IIk.vtkr  ("ostrok 


It  IS  ea.'^y  to  !ind  one's  way  aixtut  Messrs.  Lundix>rp"s  List  I.  for 
then-  is  a  main  inilex  in  fn>nt  and  a  general  in<lex  at  the  l>a«k. 
Further,  should  one  forget  what  particular  artiele  a  given  catalogtie 
niiih'  lids  for.  the  catalogue  nuinl>er  in<lex  will  help  one  out  of 

the  \    right  away,  for  it  gives  the  \K\ffc  on  vhich  the  article 

is  lisliMl.  .\  separate  catalogue  nunilier  index  ine^fiHes  all  current 
item!*  in  all  the  Lundl»erg  list«.  copies  of  whii !  i*^  ..t.t  .ni.il.lc  ^if 
I.iverpo«iI  road.  Ixindon.  X. 
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WRITE    FOR  PARTICULARS   OF    FOURTEEN     GRADES    OF 

ritish-Made  Resistance  Materials 


TO:- 


HENRY  WIGGIN   &  GO,  Ltd., 
George  Street,  Birmingham. 

: PHONE:  6400  CENTRAL 

■GRAMS  .-  "  WIQQIN  BIRMINGHAM." 


AGENT: 


^ 


LIONEL  ROBINSON, 

3,  Staple  Inn,  London,  W.C. 

TCI  CPHONE:  6323  HOLBORN. 
''-'-'- QRAMSi  "FERRYDOM.    LONDON." 
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,  .j/.iJ'i^'rMtjr  '-f"'. 


ELECTRIC 


THE    ALL-BRITISH 
HOUSE  FOR  ACCESSORIES 


ROVAL 


DRAWN  NAZI  RE  LAMPS 


CATALOGUES  ON  REQUEST 
FROM    THE 

EDISON  &  SWAN 

UEL      CO.,  LTD., 

PONDERS    END 
MIDDX. 


i-.'i''-*--  ■■ 


.^v?*-. 


iff 

:■:•.;:•  .\y> 


i?  '.-.•. 


m 


o^.' 


/ 


V- 


.-C^'^ 


.A<^ 


Canadian  and  Indian 

MICA 

CUT,  SLAB  &  SPLITTINGS. 

MINIMUM   STOCK   200,000   lbs. 


Peerless    Leatheroid   Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite  Fibre,  Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AWARDED  THE  CONTRACT  FOR 
THE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 
ADMIRALTY    OVER    1910.    1912,    1913.    1914   and   1915. 


ATTWATER  &  SOiNS, 


TelcBrams  : 
Attwoters.  Preston. 

Telephone  No. 
1045(2  lines). 


HopWOOd  St.  Mills,      Established  1868 

Code*  : 
5lh  Edition   ABC 
A(   \K  e»tern   L'nion. 


PRESTON. 


ATTENTION-ATTRACTING  NOVELTIES  IN  WINDOW 

DISPLAY. 

'I'lic  «'loc(rifiil  (Icr.jpr,  OKpocir^llvJf  ho  i^also  a  contractor,  can  make 
nw  of  a  great  variety  of  cicctrfra]  pliPiionicna  that  arc  interest iiifj; 
and  nivHterioHH.  By  iirodiiciiif;  strikinji  ami  inii<|iie  elecfrical  elTccts 
he  secures  not  only  Ihe  attention  of  ruriosity  seekers  hut  the  apjire- 
ciation  hy  the  piiliiic  of  his  orininJLlity.  ThiH  has  exceptional  adver- 
tising |Hiwer  in  that  it  shows  ho  can  he  entnisti'd  witli  the  sohilion 
of  unusual  elect ri'-aj  prohlenis  and  therefore  c):n  most   cerlainlx    ix' 


fon  Shaped  Bare  .i 


Vtciier  Lfvei, 


bO  ^Vo^*  ^azdo  Larrup 
Luminous  Arc  Globe 


Iron  kVirff  Sp.rctI 
Sheet  of  T-n'oi' 
Sealiryg  Cor^pov^d 
f.'bber  Goske* 

Covr  of  Sox 


.^(•CfiO-^  df  ^'fKi  Cc 
0-  C<>'-« 


TiTlashe 


'I       r   ■     r  i" 
SkCTION  VI.   \lf.W  Ml    WiMKiW    NoVKl.TY. 


•'<l»MuM  nil  for  the  pM|irr  exrrulion  of  Iho  onlinary  a»  uell  hh  the 

ting  John.     It   innpirpii  ronlidenrr. 

•^  loalpr  thnt  hii9  l>mi  carrying  out  fhoiv  i(lo4w«  with 

■  ''       '""■».  Sonth  1'  tistriM't. 

,      ■      !»tuir  ntly  pm 

MM  U\  ihU  linn  \v«M»  UpsonlwMl  m  our  iaauo  of  Feb,  6,  1916.     During 


last  week  another  unii|ne  effect  was  ])roduced  which  drew  large 
crowds  of  interested  s|)e(tators.  This  consistetl  of  an  ojial  arc  lamji 
Klol)e  practically  full  of  water  in  which  an  incandescent  lamp  tloated 
tip  up.  At  short  intervals  the  lamj)  would  light  up  brilliantly  and 
at  the  .same  time  sui)merge  itself  in  a  very  mysterious  way.  After 
a  few  seconds  it  wovdd  again  hob  up  an<l  its  light  practically  fade  out. 
This  cycle  was  continued  indefinitely.  The  only  api)arent  (although 
rcjilly  misleading)  exi)lanation  seemed  to  be  in  M>me  wires  with  bare<l 
<-Mds  |»rojecting  over  the  edge  of  the  gloie.  thus  giving  the  idea  th.-U 
the  peculiar  action  of  the  lamp  was  due  to  wireless,  or  uiductive 
iiith:ence. 

For  tiie  i)enelit  of  those  readers  interested  tiie  true  explanation 
is  shown  in  the  accompanying  diagram.  A  field  coil  fmni  an  old 
dismantled  motor  was  placed  in  a  box  and  within  was  p\it  an  inm 
core;  a  small  iron  jtulley  tiiat  just  happened  to  tit  the  coil  wati 
actually  used  for  this.  An  iron  l)olt  was  put  through  the  Ik)X  eo\cr 
into  tjie  centre  of  the  core  and  the  wires  for  feeding  tin-  lamj*  nni 
through  the  cover  alongside  the  bolt.  The  lamp  was  connecKtl  in 
series  with  the  coil  :  the  wires  were  soldered  to  the  lamp  ba'<e  and 
well  protected  l)y  rnbl)er  tape.  To  seal  the  bottom  of  the  globe  it 
was  put  on  a  ruliber  sheet  and  a  layer  of  .sealing  com|>»)Und  tille<l  in  ; 
an  electric  soldering  iron  was  tised  to  work  the  eoin|Kiund  well 
annmd  the  edge  and  about  the  bolt  head  to  make  a  water-tight  sejil. 
fastened  to  the  lamp  base  in  a.  loop  over  the  tajw  was  an  iron  wire 
"ith  the  lower  jtart  Jirrangeil  in  spiral  form  :  this  was  of  just  the 
right  weight  to  keeji  the  lamp  al>.mt  half  submerged  when  the  current 
was  olT.  ("onnected  into  the  circuit  was  a  Thermoblink  Hasher 
which  iieriodieally  cut  the  current  in  the  lamp  and  coil  circuit  down 
to  a  low  value.  .\s  the  current  wj^s  re.stonvl  to  full  value,  the  coil 
wiis  energis<Hl  and  the  iron  spiral  with  the  lamp  w.is  pulled  down 
towani  Ihe  bolt  liead.  a  sheet  of  tinfoil  over  the  latter  preventing 
actual  magnetic  contact  and  sticking  <lue  to  re.sidual  magnet  ism 
when  the  curn-nt  was  again  cut  tlown  to  it«  low  value. 

The  Jmix  on  which  the  globe  was  plactMl  and  the  win^s  I  ■    "     '  - 

to  the  coil  and  lamp  wcn«  covered  by  a  cU»th.  leaving  ver\ 
however,  the  wiren  on  the  outride  of  the  globe  to  the  antcnnalike 

"-      This  T-"  play  an>u»e<l  no  end  of  in<|uiries  and  incidentally 

Milat»Hl  1!  -  of  all  kinds  of  electrical  goods,  which  was  it« 

primary  object.  —  "  Elec.  Rev.,**  Chicago. 


i.  >  ttd  0,  &U.IMUII f  CowKT,  Fu«aT  SrmMmt.  in  UwCitT  ot  UDNDON.  Fkioat,  Makcm  i<.  l^Kx 
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<^     The   Round   Table.     ^ 

I  By    -KVA."  I 


A  man  in  the  trenches  in  Flanders  sends  a  note  to  one  of  our 
staff  asking  him  kindly  to  integrate /9. Sin  20.d(),  as  it  bothers 
liim-  T  presume  he  wants  to  keep  amused  between  tlu'  intervals 
of  dodging  bullets  and  bombs. 

The  London  General  Omnibus  Co.  will  not  have  'bus-women, 
lady  conduetors,  conductresses,  or  any  such  names.  They  are 
to  be  ■■  cimductorettes,"  which  is,  of  course,  quite  wrong, 
meaning  a  little  conductor.  I  have  seen  at  least  two  with 
whom  I  certainly  should  not  stop  to  argue  if  a  dispute  arose 
about  my  fare.  What  will  the  lady  drivers  be 
— chautt'ettes — otherwise  little  hot  stuffs  ! 


The  complexities  of  discounts  have  been 
greatly  increased  with  the  fonnation  of  asso- 
ciations of  manufacturers,  traders  and  oth^is. 
When  accounts  have  to  be  made  up  discounts 
of  25, 15  and  10  per  cent,  must  be  deducted,  and 
finally  a  fui'ther  5,  2J  or  1;^  according  to  the 
time  of  settlement.  Even  a  ball-bearing  slide- 
I'ule  bucks  at  this  sort  of  thing.  Then  think  of 
the  labour  and  what  sort  of  brain  cells  must  clerks 
have  ;  they  must  be  shaped  %  I  should  imagine. 


How  .strange  it  is  that  the  enthusiavts  in  the  gas  industry 
are  so  squeamisli  about  the  Board  of  Trade  report  on  the  use  of 
gas  on  trains.  Tiu-y  attempt  to  draw  across  the  track  the  red 
her/ing  of  the  suppo.sed  risk  of  electricity  in  mines,  therefore, 
we  beg  leave  to  ask  why  they  are  not  afraid  to 'use  electric 
power  in  gas  works. 

*  *         *         * 

The  Batti- Wallahs  have  decided  to  iunn'j;-  i  n  li  <\<-\y 
Friday,  the;  Holborn  R-staurant,  at  the  top  o^  Kingsway, 
London,  W'.C,  shall  be  a  rendezvoas  at  which  ni^mbei-s  can 
be  certain  of  meeting  one  or  other  of  tlipir  friends.  To  help 
recognition  the  badge  of  the  .society  .should  be  worn.  On« 
member  of  the  committee  will  be  there  about  12..30  p.m. 

*  *         *         * 

The  illustration  is  an  exterior  view  of  The  Grange  Con- 
valescent Home,  Worthing,  about  which  I  have  written  in  the 


Henley's  I  find,  have  taken  the  discount 
]n'oblem  by  both  noughts  and  made  up  price 
lists  which  are  calculated  on  the  basis  of  one 
or  other  of  their  many  discounts.  They  evidently 
agree  that  life  during  war  time  contains  quite 
enough  things  to  swear  at  without  including  a 
whole  lot  of  strafed  discounts.  Most  electrical 
men  have  too  good  a  flow  of  language  to  be  put 
on  calculating  discounts.  I  dont  wonder  that 
ladies  have  to  do  it ! 


The  following  are  a  few  of  the  chestnuts  pulled  out  of  the  lire 
by  one  of  the  artists  .at  last  Friday's  Electro-Harmonic  : — 

A  Lancashireman  was  explaining  that  in  the  North  "  The  Messiah  " 
was  always  given  by  even  c|uite  .small  choirs  at  C'hristmastide.  "  I 
wur  at  a  country  chapel  when  '  t'  Mes.siah  '  wur  being  given  and  a 
lot  of  scraggy  old  maids  on't  platform  were  singing  :  '  For  luito  us 
a  child  is  bom,'  and  then  tenors  started  '  Wonderful,  wonderful, 
wonderful,'  and  that's  just  wat  I  wur  thinking  misel  !  " 

Another  Lancashireman  had  been  taken  to  hear  tiic  oratorio 
"  8am.son,"  and  a  friend  asked  him  how  lie  liked  it.  "  Oli,  it  wur 
good  tha'  knows,  that  is,  t'  singin'  and  t'  p]a\'in',but  t'  strong  man 
never  cum  on  at  all  !  " 

An  old  lady  was  told  that  the  latest  news  fiom  the  Front  was  that 
we  were  driving  the  d'ermans  back.  "  Driving  "em  back,"  she  ciied, 
indignantly.  '"  Why,  I'd  make  'em  walk  back  every  inch  of  the 
way,  the  dirtv-  swine  !  " 

*  *  *  * 

THE   MATHEMATICIAN   IN    LOVE. 
The  la<ly  loved  dancing,  he  therefore  ai)plie(l 

To  the  polka  and  waltz  an  ecjuation  ; 
But  Avhen  to  rotate  on  his  axis  he  tried, 
His  centre  of  gravity  swayed  to  one  side. 

And  he  fell  by  the  earth's  gravitation. 

H^  ^  *  * 

T  hear  that  a  certain  individual  has  changed  his  name  from 
Griinbaum  to  Leyton.  In  older  that  there  may  be  no  misuudei- 
standing  his  friends  emphatically  refer  to  iiini  as  Late  Hun  ! 


past  two  is  rues.  Subscriptions  to  the  electric  light  fund  w!ll 
be  welcomed,  and  the  smallest  sums  can  be  sent  in  without 
f(>ai'  of  refusal.     Tlie  amount  required  is  about  £60. 


THIRTY-SFVEN  YEARS  AGO. 
[From  The  Electrician  (Second  Series),  March  22   1870  J 

■  Useful  Information  ©n  Practical  Electric  Liohting."- -A 

ficcond  edition  of  this  useful  little  work  by  Mr.  Killingworth  Hedges 
hii.T  been  called  for,  aiul  .some  slight  addition  made  to  its  contents. 
T'ne  information  is  by  no  means  origuial.  but  it  is  in  a  conipendioi:.> 
form,  and  so  arranged  that  a  general  idea  of  the  sul)jeot  nuiy  easily 
lie  obtained  by  anyone  who  has  no  time  to  dig  deeply  uito  th« 
scientific  question. 

An  Experiment  of  Sir  H.  Davy  s  with  the  Electric  L.ight. — 
"Mr.  I'epys  ha\  lug  had  the  goodness  to  charge  the  great  battery  of 
the  London  Institution,  consistmg  of  2.()00  double  plates  of  zinc  and 
c()pj)er.  with  a  mixture  of  1.1 08  parts  of  water,  108  parts  of  nitrocs 
ticid,  and  2.")  pjir's  of  sulphuric  acid,  so  as  to  make  an  arc,  or  coiunm 
of  electrical  light,  varying  in  length  from  1  in.  to  4  ui.,  according  to 
the  state  of  iTvifaction  of  the  atmosphere  in  which  it  wjis  produced, 
and  a  powerful  magnet  being  presented  to  this  arc  or  coiunm,  having 
itf!  pole  at  a  very  acute  angle  to  it.  the  arc  or  column  was  attracted 
or  repelled  with  a  rotary  motion,  or  made  to  revolve,  by  placing  the 
])()le  in  ditfcient  positions,  behig  rejHMled  when  the  })ole  was  on  the 
right  hand  by  the  north  pole  of  the  magnet,  and  attracted  by  the 
soutk  i)ole.  and  vice  versa." 


PLATINUM  for  WAR  MATERIAL 

supplied       by        permission        of        the 

MINISTRY  of  MUNITIONS. 

J.   BLUNDELL   &   SONS, 

GOLD,  SILVER  i  PLATINUM  REFINERS,  199,  WARDOUR  STREET,  W. 


"Golsilplat,  Ox.,  London." 


4746  Garrard. 


THE  HAGSTROM  ARC  LAMP  CARBON  CUTTER. 

Will  sever  carbon  without  crushing.  Leaves  straig^ht.  clean  edg^e. 

Adjustable  and  non-adjustable  types  supplied. 


THE   L.P.S.    ELECTRICAL   CO..    18,   Adam   Street   Strand.   London,   W.C. 

Fhoi^e:   fiegent  AZAb.   Code:  ABC.SthEdilton.    Teles.:  " Engiiieyor.Westrand,  London. 
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SREMENS 


STANDARD 

ELECTRIC    MOTORS 


For   Direct   Currant. 


For   Three-phass  Currant. 


for 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 

Hi-.M    Onui'.:  CAXTON  HOUSE.  WESTMINSTER.  S.W. 
T'-l";  i.-.'.c  :  Ckkraki,  6^.  TKleprams  :  "  Siekbralcs.  Vic.  Londc::.' 

Supplie.  Depi.:    38  &  39.   UPPER   THAMES  STREET.   E.C. 

Telephone:  City  535Cj  T' !■.•;.::,  ■  •  Siem^tor,  Cent.,  London." 

HOME  BRANCH  ADDRESSES i 


New  St. 


'-  '.  ^•-    r.-  ,:_,  :.-!rpet. 
bt,  W..1erloo  Street. 


Manchester— 1%,  Deansgate. 
Newcastle—  64-68,  Collingwood 
Sheffield— 22,  HiRh  St.        IBld^s. 
Soi'THAMPTON— 46.  High  Street. 


Branchaa  Iri    Principal  Towns   Abroad. 


INDUSTRIAL  LIGHTING. 

.\(lc<|iiitt«>  Ij^liiin^  ill  fm-toricH  and  \\()rk.sli()j)s  is  now/csseiitiiil  if 
•inick  Hiiii  iwcurato  pnxhirticm  ui  to  l)c  ol)taiiic(l.  -No  other  fiutor 
ill  w«irkH  orKani.Kalioii  jiivcs  kiuIi  far-n-acliiu^  ri-siiits.  ("orrott 
illiiiiiiiialioii  n-(luichlli(!  |KT(i'Mta^'c  i»f  accidents  to  men  an<l  inacliines 
and  \va*t(aK««  tlironj{li  N|Miilcd  work.  iiureaj<c«  output,  and  adds  to 
the  ehe«TfulneM«  utid  health  of  tlic  worker.  To  ohtaiii  eorroet 
illumination  ix  Hoincthin^  more  tlian  j.ist  lianKing  np  lamp.-<  v.here 
If  IH  lhoii((hl  they  an-  retjiiired.  It  means  a  ear«»ful  eon.sideration  of 
the  elft.HM  (if  w«irk  earrie«l  out  in  tlie  Imildinn  and  the  apj)lieation  of 
oornMt  ivtWtorH  and  lamps  U,r  the  <unditions  e.xistm^. 

Ill  ft  now  pamphlet  llu;  Sun  Kleetriial  Co.  iliuHtratosseienfitieailv- 


Sr*  Ij(I>U»Tni\L.CtlLiM;  JiiTiNo. 


.  1     .  .  <     1  > 


desi«no<l  rertreton*  and  Hi 
I  hy 


lltioll    I), 

1..,  .  1       I 


Niinhir  half  wall  1, 


liiilD*   for  bolli  inlorinr  and  rxtorior  uw. 

■r  with  detnehaltle 

.\dr<piato  venti- 

■  •'"^  1  in  Itoth  reHortor  and 

'i:tnl  vitreous  ])on^<lain 
"".  Thii*  (mi.Hh  mtainx 
ly  under  nJI  «^>ndilinn)>. 

T  either  inlorior  or 

•  u  tAkoii  to  ineliide  in  the 

' e«l  UNO  ol  hAif-WAtI  lampm 


Ample  ventilation  is  provided  for  iii  both  the  iiidoor  and  outdoor 
tittings.  and  in  the  latter  case  this  is  obtained  without  any  sacrifice 
of  weather-resi.sting  jiroperties.  The  glassware  u.sed  is  sufficiently 
obscure  to  counteract  objectionable  glare,  without  wasteful  diminu- 
tion of  light.  The  reflectors  give  correct  distribution  of  light,  and 
are  specially  designed  with  regard  to  the  position  and  high  intrinsic 
brilliancy  of  the  filaments. 

For  .special  ca.ses,  such  as  wiien  lamps  are  erected  at  a  high  level, 
clear  gla.ss  globes  can  be  su])plied  to  order.  The  company's  exi>eri- 
euce  and  advice  are  at  the  service  of  clients  at  any  time  in  the 
solution  of  lighting  problems. 

The  No.  P.E.  5063  loin,  diameter  reflectors  have  detachable 
ventilated  enamelled  steel  canopies.  The  10  in.  and  1 1  in.  have  a 
rolled  copper  liner,  with  a  .screwed  thread,  and  other  sizes  are  fitted 
with  three  bolts  and  nuts  with  asbestos  washers.     Thej-  are  supplied 


SECxrox  THRoroH  Holder 

OF  SlN    IXDrSTRI.\L  FiTTIXGS. 


eomjjlete  with  lampholder.  The  reflector  with  support  is  .set  so 
that  with  the  lamp  hanging  i)eri)endicular  the  skirt  of  the  reflector 
is  tilted  at  the  required  angle  to  project  the  light  over  a  plane  that 
■  camiot  be  adequately  illuminated  by  a  lamp  hung  directly  above  it. 
The  wattage  of  the  half-watt  lamj)  with  which  each  reflector  will  give 
the  characteristic  curve  is  indicated  in  the  list,  but  others  may  be 
used. 

This  imit  is  recommended  for  rolluig-mills,  foundries,  erecting- 
shops  (with  high  ceilings  and  moving  cranes), set  on  brackets  on  the 
side  walls;  for  s|X)t  or  .side  lighting  on  stages  and  for  photographic 
.studio  work. 

Tiic  No.  P.E.  .j12()  fitting  is  i)rovidcd  with  20  in.  top  reflector  and 
M»in.  bowl.  The  fitting  consists  of  a  spmi-steel  reflector,  flnished 
(lead  white  vitreous  enamel,  and  an  alaba.ster  t\\K^  bowl  as  Ixittom 


Six  lNnrsTRi.\L  Fittino  with  Hood  Hkfi.kctob. 

reflector.  The  Itottoin  reflector  is  8US|H>nde4l  hy  chains  on  to  studs. 
ami  there  is  no  niotal  ring  to  vaM  shadows.  Chains  can  U'  supplie*! 
dpa«l  w  hite.  ]iolishe<l  brass  or  any  other  liesirrHl  linish.  The  .alal»j»ster 
liowl  give.s  a  iN>auttfully  diffuse*!  light,  without  glare.  The  unit  is 
eftieient  and  retains  its  high  retlecting  jnwer  indefinitely  with  a  lif fie 
elpanmg.  For  lofty  .situations  top  chains  for  snsjwnsion  can  l>e 
supplie*!  in  any  «lesin>H  Hnish.  The  standard  fitting  is  .screwe*!  }  in. 
p  '1  we<!  direct  on  to  the  outlet  l»ox.     The  top 

t"  i  -      -  -    -    \ .  ..  a  *!ustpniof  cover. 

Many  other  deisigns  are  shown  in  the  list,  a  en;  v  of  which  sliould 
•«p  obtained  by  intrnMitrd  installation  engineers. 
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The  Electric  &  General  Works,  Ltd., 

15,   Victoria   Street,   London,   S.W. 


L.T.,    H.T.    AND    E.H.T.    AERIAL    FUSES. 


Electrical  Apparatus 


up  to  80,000  volts. 


Telephone:    5223    VICTORIA. 


Telegrams:    "GABIONAGE  VIC.   LONDON. 


JACKSON  HEATING  UTENSILS. 

The  Jackson  hot  water  urns,  of  which  particulars  are  given  in 
card  No.  18,  are  made  of  stout  copper  sheet  heavily  tinned  inside. 
Three-heat  control  is  ])rovided  (full,  half  and  quarter),  and  all  sizes 
are  arranged  to  boil  in  about  three-quarters  of  an  hoiu'  and  to  keep 
boiling  on  low  heat.  Heat-insulated  lifting  handles  and  brass  draw- 
off  tap  are  fitted.  Urns  can  be  close  riveted  as  well  as  soldered.  This 
prevents  any  ])erinaneiit  leak  resulting  from  allowing  an  urn  to  boil 
dry. 

Owing  to  the  great  imjjrovenients  that  have  been  made  in  the 
design  of  the  elements,  we  gather  that  it  is  now  quite  safe  to  fit 
switches  on  the  urns.  Where  this  is  done  special  precautions  are 
takai  to  protect  the  switches  from  heat  and  from  water  boiling  over. 
Nos.  240/3  require  one  series  parallel  switch  ;  Nos.  244/5  require,  in 
addition,  one  "'  on  and  off  "  switch,  (lauge  glasses  to  show  height 
of  water  can  also  be  fitted  to  the  ui'ns.  The  table  below  gives  details 
of  the  sizes  made  : — 


on  which  it  acts  is  as  follows  :  The  coffee  is  placed  in  strainer  at  top  ; 
the  water,  when  it  boils,  is  fiTced  up  a  tube  in  the  centre  and  strikes 
against  a  "  button  "  at  the  top,  and  so  sprays  down  on  to  the  coffee. 
In  this  way  it  gradually  percolates  through  the  coffee,  the  action 
being  continued  until  the  coffee  is  of  the  desired  strength. 

The   jjcrcolator   can    be   supplied   in    polished   copi^er  or  nickel 
plated,  and  forms  a  handsome  piece  of  table  apparatus.     It  is  loaded 
to  190  watts,  has  a  capacity  of  six  breakfast  cups,  and  is  13  in.  high, 
9  in.  wide  over  tap.  and  weighs  3]  lb. 

Prices  of  both  these  utensils   from   the  Jackson  Stove  Co.,  38, 
Blandford-street,  London.  W.J 


FITTINGS  FOR   HOLOPHANE  ELECTRIC  GLASSWARE. 


Approximate 

Cata- 

logue 
No. 

Ca 

pacity. 

Height.         Diameter. 

Weight. 

Max. 
loading. 

Gals 

.    Litres. 

In. 

Cms.      In.     Cms. 

Lb. 

Kg«. 

Watts. 

240 

1 

4-') 

18J 

47-0         7       18-0 

9 

41 

1 .000 

241 

2 

<)0 

22 

.56-0       10.',     27-0 

1 5k 

7  0 

1  .."lOO 

242 

3 

13;-) 

2^ 

m)-0       1 1       28-0 

18 

8-2 

2,2.-0 

243 

4 

18-0 

27 

()8  5       13       330 

23 

10-5 

3.000 

244 

K 

27-0 

28 

710       14       35-5 

29 

13-2 

4,.-)()(l 

245 

8 

36-0 

30 

7()0       15.1     39-5 

37 

17-0 

(),000 

The  Jackson  coffee  percolator,  referred  to  in  card  No.  17,' is  the 
result  of  long  exijerience,  and  makes  excellent  coffee.     The  principle 


Efficient  illumination  is  more  highly  esteemed  than  before  by  all 
sections  of  the  jiublic.  and  is  now  not  merely  a  matter  for  the  expert. 
The  general  public,  as  well  as  official,  municipal  and  medical  authori- 
ties, appreciate  the  difference  between  a  well-designed  system  of 
illumination  and  an  imperfect  one.  The  Holophane  system  of 
illumination  is  the  embodiment  of  the  accurate  application  of  the 
scientific  princi])les  imder  which  light  is  controlled,  plus  the  accumu- 
lated knowledge  obtained  as  the  result  of  exhaustive  experimental 
work  carried  out  during  the  past  20  years  by  the  staffs  of  illuminating 
engineers  maintained  in  several  comitries  by  Holophane  (Ltd.). 

On  this  account,  as  well  as  for  the  economies  it  is  knowni  to  achieve, 
Holojihane  glassware  is  of>en  specified  by  architects  and  others.  Its 
claims  to  emiiloymenf.  in  th(>  lighting  of  fine  interiors,  where  it  is 
necessary  to  use  fittings  and  glassware  which  harmonise  with  the 
general  scheme  of  decoration  or  architectural  feature.s,  have  to  a 
large  extent  escaped  attention.     Thi?;  result  has,  in  part,  been  due 


(x«ii.)     SUPPLEMENT  to  ''The  Electrician,"  March  24,  1916. 


170 


Manufacturers  of 

PHOSPHOR  BRONZE, 

6UN  METAL,  MAN6AME8E  BRONZE, 

Brass  &  Copper 


TNbes,  Sheets, 

Rods,  Wire,  and 

CASTINGS. 

PHOSPHOR  TIN. 

PHOSPHOR  COPPBR. 


CHARLES  CLIFFORD  &  SON,  Ltd. 


Bl  RIVI I N G M  A IVI . 


to  till-  Jiuk  of  a  <<>rn-(t  jjrc.scntatioii  of  the  a'sthetic  nierits  of  Holo- 

rh»'  ohjrct  of  a  tiow  ciitiilftgiio  issued  hy  I  ho  conipiiiiy  is  to  suggest 
In  tliosf  interested  iti  the  suhjeet  of  ilhiiiiiiiiit ion  the  adajitaliility 
of  thi-  ilolofihane  .system  to  \arying  jMriod  designs  and  architectural 
feutun*s.  A  seieiititieidly  planned  hghting  scheme  is  capable  of 
artistic  or  architectural  treat  nient  as  is  one  of  whieJi  the  «)nly  in  eit 
is  elegance  in  design.  To  ser\c  this  |>iirp<isc  the  (ittings  must  jire- 
wMit  a  pleasing  variety  in  styles  and  design.  Inasmuch  as  ap|K*Hr- 
ance  is  largely  ii  matter  of  jXTsonal  prefcrenc*'.  it  isdiflicult  to  embody 
uithm  tlic  litiiifs  tA  a  catalogue  such  an  inlitiite  \ariety  in  design  as 
to  rm-et  ■  I  every  faney.     'J'he  designs  shown  in  the  list,  there- 

fon-,  are  iri..-i-  which  ha\e  been  selected  from  the  best  sources  at 
dis|MiMil,  and.  as  such,  form  the  basis  of  what  is  hojK'd  may  be  a 
l»rogre.v<ive  |Kilicy  of  combining  a  scientiiio  .system  of  illiMiiination, 
such  as  Molophanr.  with  a  class  of  litting  as  will  meet  with  a])proval 
from  an  artistic  |N)int  of  \  iew. 

S)  manv  ty|Mt<  and  designs  of  liolophane  glassware  are  now  .sold 
that  lu  illustrate  ej.h   one   in   comliin.ition    with   liglitinc   fixtures 


'     I    II    I  -M.      I    II  MM,. 

would  nH|iiin>  n  vnlumo  »*>vi.nil  linii^  Iho  sizi.  of  the  catalogue  n-- 

'  Its  value  as  a  work  of  refen-ner. 

■^"'•"  * '  *'  '•  eombination  of 

liow  tlie  artistic 
'       III  .1  Kitioiin  in<'|udeil 

•  rs  in  Ho, .s  unduly  pmmi 

ly  |«i  give  A  iletin-r  idea  of  thr- 

^  ■  s  to  lie  derived  fmni  the  adopt >'<i, 

•  lion  arr  ilrwrribrti  in  thin  n\* 


til. 


■  ■•■•■  i;i I  ■•«    iH'M-  I  Jie  *i\  tuiioM  M\g  e.s.<«eiitjais  In- 
'  II.  V   »„»*»    Im.  »urHric«»   fp>««<rntcxl  lifflil   »n  I  hat   olijcrtfi  ai> 


easily  .seen  by  means  of  the  light  wWch  they  reflect  ;  therefore;  more 
light  must  be  thrown  on  dark  objects  than  on  light. 

{b)  There  must  not  be  too  much  illumination,  or  the  brightness  of 
objects  will  tire  the  eye. 

(c)  Exceedingly  bright  lights  in  the  field  of  vision  should  be 
avoided — that  is,  the  intrinsic  brilliancy  of  the  light -.sources  should 
]>(■  low,  or  the  units  placed  out  of  the  direct  field  of  view. 

(d)  Streaks  or  striations  in  the  resulting  illumination  are  undesir- 
able owing  to  the  attem]jt  of  the  eye  nui-scles  to  adapt  themselves  to 
the  varying  illumination.  Highly  polished  reflectors  which  give 
definite  images  of  the  light  sources  are,  therefore,  to  be  avoided  or 
used  only  with  lamps  provided  with  diffusing  and  enclosing  globes. 

(e)  Light-.sources  should  be  proix^rly  placed  .so  that  the  light  is  not 
regularly  reflected  into  the  eye.  This  is  particularly  applicable  to 
desk  lighting  and  similar  employments,  and  in  conjunction  with  the 
striatioii  eflects  mentioned  above,  this  has  been  the  cau.se  ])robably 
of  more  eye  trouble  than  an}-  other  one  thing  with  the  exception  of 
unshaded  lamps  of  high  intrinsic  brilliancy  in  the  field  of  vision. 

The  above  notes  arc  taken  from  List  Xo.  102,  which  has  just  bet-n 
completed  by  Holophane  (Ltd.),  Carteret-.street,  Ixindon.  .S.W.. 
and  which  is  an  artistic  catalogue  of  some  100  pages  illustrating  and 
pricing  a  large  selection  of  Holophane  fittings  for  use  with  electric 
'ight.  ._  _   , 


"RUN-BACK  PREVENTER"  TRAMWAY  CONTROLLER. 

J"'oi-  tramway  service  a  simjilc  form  of  control  apjiaratus  is  essen- 
tial, so  thi.t  a  driver,  in  cases  of  emergency,  may  instinctively  do  th« 
c;:rrect  thing  to  avoid  accident.  Reliable  and  simjile  forms  of  con- 
trollers have  been  in  use  for  mi.ny  years,  but  in  one  respect — viz., 
that  relating  to  rheostatic  braking  in  the  event  of  a  car  running  aw«.y 
bickwards — considerable  improvements  remained  ]>o.ssible.  Con- 
trollers of  the  braking  type  now  in  u.se  ;ire  .so  placed  th.at  if  the  ear 
is-running  in  a  forward  direction,  on  moving  tlie  handle  to  the  bn',ke 
notches,  currents  are  generated  in  the  motors,  jjrodueing  a  rcta  ding 


DlMK.V.SMN    IMXOKXM  OF  CoNTROI.I.KU. 

tonpie.  the  direction  of  the  i  iirnnls  in  the  motors  iKMiig  such  as  to 

strengtiien    the   magin'tisiii   of  the   fields.      If.   howexer.   the  ear  is 

riinniiig  b,ackwarrl8.  and  the  eontrullcr  handle  lie  niovi'd  to  the  lirake 

'        the  dinMt  ion  of  current  >•  '-d  in  the  m<'  nrh  a»*  to 

liM-  tlie  lields.  so  that  ii  ig  etieet  is  ]  i 

To  obtain  a  braking  orlion  when  the  oar  is  running  luickwardK. 


INSULATION 


srrP^ 


•':hstitute  '■^r    '1 
•r   (lex  i 
.1  ir.  .srOCKs 


i 


H^HAKlOtN  &  CO.,  35  37.  iOBLE  STWfn.  LDWDON.  EC. 
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'  Elasta  "  Lamps  have  pleased  every*kind  of  buyer 
stocking  them  means  good  profits   to  you — they  are 

no  lamp 
sell.      Write  for  particulars  and  liberal  discounts  to-day. 

Extracts  from  an  "ELASTA  "  agent's  letter: 


they  are  sold  on  generous  terms — - 

Brilliant     Durable  -Economical^ 

Strong  and  British   made,  throughout — and   no  lamp  'is  'more^|satisfactory   to   handle   or 


"  We  have  just  heard  from  a  customer  of  ours  rearardin:;  the  life   o' 
one  of  your  100   c.p.    lamps    .    .    .    The    gentleman    in    question     .    . 
purchased  the  lamp  from  us  well  over  two  years  ago,    and    fixed    it  in 
the  bar.    .    .    .    The  lamp  is  burning  all  day  and  every  day,  that  is  for 
17  hours  daily:    so  that  if  you  only    take    the    life   as    two   years    .    . 
you  will  se«  that  it  has  had  an  extraordinarily  long  life." 


OL  ^^Qi/ift^  Ifl 


POPE'S  ELECTRIC  LAMP  C2  M-^ 

MYTHE  RD,WILLE5DEN,L0ND0N,NW. 


ifi»ilfiyiifiifi!fiyiyi»i>fi»!fi»tfi!fi>fitfi»i£fi!fi>fi£fi!fi>fiyitfitf^ 
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"  From    Mine 
to  Market/' 


By  Appointment. 


!M)F 


Carron  Company 
control  all  operations 

in  the  manufacture  of  their 

Electrical  Appliances. 


Skilled  mechanics,  unique  manufacturing- 
resources  and  ample  testing  facilities 
complete  an  organisation  capable  ot 
meeting  the  requirements  ot  those  Elec- 
trical Contractors  and  Engineers  who 
insist  on  having  the  best  Appliances, 
and  will  be  satisfied  with   nothing  less. 

No.  327  Range  ilhi.stratcd  is  of  first-class  finish'throitgliout,  and  comprises  two  lo  in.  ovens,  and  a  ii>  in.  hot  chamber,  double 
cased,  packed  with  heat-insulating  material,'  and  fitted  with  loose  porcelain  enamelled  linings.  A  continuous  cast-iron  hot- 
plate along?,top  carries'boiling  plates,  simmering  plate,  and  bain  marie.  Grill,  i8  ins.  wide,  is  fitted  above  hot  chamber.  Ovens 
have  double  doors,  inner  being  of  transparent  glass  to  show  progress  of  cooking  without  loss  of  heat,  and  both  doors  have  cool 
grip  wood  knobs.  Crownplate  and  grill  interiors  arc  porcelain  enamelled.  Bain  Marie  has  copper  body,  tinned  inside.  Heating 
elements  are  .standardised  and  interchangeable,  and,  with  the  exception  ot  grill,  are  arranged  for  three-heat  regulation.  Three- 
heat  rotary  indicating  switches,  "Zed"  fuses  and  pilot  light  are  moxmtecl    on    separate    switchboard 

armoured  flexible   tube. 


leads  being  carried  in 


Write  for  their  ITS-  free  catalogue  now  and  see  what  a  variety  of  appliances  are  offered  for  your  selection. 

CARRON.    STIRLINGSHIRE. 

Phoenix       Foundry,       Sheffield. 


C^RRONrOMP/INy 

^^^^r  ^^^^  eoX/IL   LM>lirrEM   1773 

Showrooms:  London  (Citv;  and  Wp.'-,t  End).  Liverpool.  Manchester .i^Glaspow 


and      at 


Edinbureli.   Bristol.  Newi.~astle-rn-Tvne,   Biiminrham   and  Dublin. 
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J.  P.  DEVINE  CO.,  Buffalo 


MArUr-ACTURERS    OF 


vacm  Dfjii  aim  impfepalii  Plant. 

tPASSBURG   SYSTEM.; 

The   Devine  Co.  are  well  known   in   the    United    States 

and  Canada  as  the  leading  nnanufacturers  and  experts 

in  Vacuum  Drying  and  Impregnating    Plant    and    have 

over  1,500  such  plants  in  successful  operation. 


AIR  PUMPS,  COMPRESSORS, 
VULCANISERS, 
CONDENSING    PLANT. 


Solvent     Recovery     and     Derisinating 
Plant  a  Speciality. 


Sole  Representative  : 

JAMES   LIVINGSTON,    LTD., 

30,  GT.  ST.   HELE^'S,  LONDON,  EC. 


Trlegrams  and  Cabirs  .• 

"CiNBRAFY,  LONDOH." 


Telephone  : 
London  Wall  3151. 


(In-  l»ri(i.sli  'I'lioiiisdiilloiisfoii  ('{)..  Iiiigl)y.  liaxf  (Icsifiiicd  aiul 
inaiiufjKtnn'd  ((introllcrK  in  wliich.  when  tlic  controller  huiullc  is 
niiivcd  to  the  "  od  "  position.  <(inne('tions  are  made  which  eaiisc  one 
or  more  of  tlie  motors  to  act  as  yein-rators.  itrodiiciiit;  the  desired 


<lTr<l,       'riirno    ronnectioni*   iirr   mirU    that    no    liraking   wrtion    if 

■•''I  Mtioil  .Inrinji  for\<  ■•  '   '   •'  <     .      .        ..  j^^   ^^^^ 

■•"      '-  •'■""■      An  ,.  ,^  „n«- 

Iho  motinn  <>1  ti>.-  mnirtil  handle  which  |inNinrnt  hraking 

^nl  rnninnj;  will  aJK,.  |inNlur<>  '  ■    '   •  ;:  h.r  li.»<-kwat«|  nuinini?. 

Th.<   It  411  r<Hiln«U<<r  nhown  in  llw  li  u  will  ^ive  tl.iK  n'Mdt. 

Thr  ivxTrw  KW-itrh  hnncllr  tm-,   Vt>  m  ,nh.T  thr  forwanl  or  ivvrrw 


position  when,  by  movmg  the  main  control  handle  to  the  ]>raking 
noteheB  a  rheostatic  braking  effect  will  be  obtamed  for  either 
forward  or  backward  motion  of  the  car.  ThLs  controller  is  suitable 
for  use  with  two  40  H.p.  r>fK)-0(K)-volt  series  motors,  and  J  as  four 
series,  four  ])aral]el  and  seven  brake  controlling  jxjints.  J 

Another   imjiortant   new  feature   of   the   B  40   controller  is  the 
iiiechanisni  bv  which  a  defective  motor  may  be  cut  out  of  service 


Tor^'iEWOF  CoNTRoiXER  SHOwixc:  Maix  asd  Fouwabd  and  Reverse 

Handi.ks. 

without  removing  the  cover  of  the  controller.  This  is  a  great  safe- 
jfuard  in  preventing  delay  in  traffic,  and  avoids  the  necessitv  for  the 
driver  at  any  time  to  touch  the  internal  mechanism.  To  cut  out  a 
motor  it  is  only  necessary  to  remove  the  reverse  switch  handle  from 
its  spindle  and  <ippl3'  it  to  the  cut-out  spindle,  which  project.s  through 
the  cap  ])late.  shown  in  the  illustration  near  the  back  edge  of  the  cap- 
plate.  This  cut-out  spindle  has  three  runnmg  jwsitions  :  a  central 
position  for  which  both  motors  are  in  circuit,  and  a  position  on  e«ch 
side  to  cut  out  either  motor.  An  interlocking  mechanism  prevents 
the  reverse  SAvitch  being  moved  unless  the  cut-out  switch  sjiindle 
is  in  one  of  its  tliree  running  jiosition.s.  The  usual  uiterlockinp 
mechani.sm  is  provided  to  jjrevent  the  reverse  .switch  being  moved 
unless  the  main  cylmder  is  m  the  ""  off  ""  jx).sition. 


Front  \ii\v  <»k  ('«i\tkih.i.kr  nii  \. 

The  arc  deflector  of  \\\o  H  49  rontniller.  consisting  of  lin'pnHif 
barriors.   is  ni   stron;;  mrrhanical  eonstnjction.  the  large  u 
pl.ttoH  l>rinp  8U|)|>ort«^l  at  Ixilh  en<ls.  and  the  small  pJMto.x  i. 
with  largr  Ikxwi'K  for  the  fixing  screws,  thnc  pn>vi«bng  rigid  fixmg  for 
1h<   pl.^toA  ■    ^^^^ 

.\  Ktmng  magiiclie  Mow-oiit  ix  pmvidwl  for  all  fingpn*  of  the  main 
rylinHrr  on  w  hirh  arcing  takp«  ]>laee,  and  an  innulating  trough  euf- 
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Price  is 
Seven  Guineas 

and  we  give 
guarantees. 


THE 

PREMIER 


is   now    accepted   as 

the     best     Electric 

Suction       Cleaner 

on     the    market. 

Try    it     against 

any   type    and 

the         results 

will     satisfy 

you. 


=7i^ 


ELECTRIC  SUCTION  CLEANER  CO. 

56,  Victoria  Street   London,  S.W. 


WAN 


fiRTTHI 

ELECTRIOM. 


■■^^k-m 


'y.yjii 


THE    ALL-BRITISH 
HOUSE  FOR  ACCESSORIES 


i^g^-: 


ROVAL 


DRAV/N  NA/IRE  LAMPS 


1^ 


CATAUDCUES  ON  REQUEST 
FROM   THE 

EDISON  &  SWAN 

UE-L      CO..  LTD., 

PONDERS    END 

MIDDX. 


«:^5^ 


fir. 


M 


^mm 


^ 


^>.Vi. 


I  mm 


.^'y'^HPATfNlSN*'^' 


-.-'->" 


''••'ri_-Jii 


rounds  the  back  half  of  the  main  cylinder  protecting  the  frame  from 
the  influence  of  the  arc  or  live  parts.  The  trough  is  divided  into 
sections  by  barriers ;  these,  with  the  arc  detlector  which  covers 
the  front  half  of  the  main  cylinder,  form  separate  chambers  for 
enclosing  the  various  sections  of  the  cylinder  M'hich  may  be  at  different 
])otentials.  The  brake  cylinder  is  mounted  on  the  main  cylinder 
spuidle  in  accordance  with  long-established  standard  Biitish  Thom- 
son-Houston jH'actice,  thus  preventing  any  possibility  of  change  in 
the  relative  positions  of  brake  cylinder  and  handle,  which  may  occur 
due  to  wear  on  the  gears  or  cams  wlien  the  brake  cylinder  is  mounted 
on  a  separate  spindle.  One  feature  of  this  controller,  not  to  be  found 
on  most  tramway  controllers,  is  the  provision  of  ani])ie  space  for  the 
incoming  cables,  and  the  arrangement  of  the  various  parts  to  enable 
wiring  to  be  easih-  and  c^uickh'  effected.  ,  . 


THE  LAWRENCE   WATER   SOFTENER  AND  HEATER. 

This  water  softener  combines  in  one  simple  plant  the  ])rocess  of 
l)oth  softening  and  heating  water.  We  understand  that  it  requires 
no  lime,  that  the  result  is  certain,  and  that  it  involves  practically  no 
working  expenses,  as  waste  exhaust  steam  can  be  used.  Thus, 
apart  from  the  fuel  and  maintenance  saving  effected  by  the  reduction 
of  scale  formation,  there  is  a  further  saving  by  the  utilisation  of 
waste  steam  in  the  heating  of  the  water,  and  also  a  saving  in  w:\ivv 
by  condensing  the  exhaust  steam. 

The  Lawrence  Co.'s  apparatus  removes  the  carbonate  hardness 
from  the  water,  and  at  the  same  time  heats  the  water  to  about  210'^F. 
As  the  cai'bonate  salts  are  deposited  in  solid  foiin  on  removable 
"  locator  "  plates,  without  the  necessity  of  any  lime,  no  lime  sludge 
has  to  be  dealt  with.  When  used  for  softening  and  heating  the  feed 
water  for  boilers  there  is  the  additional  advantage  of  increased 
steaming  capacit}^  of  the  boilers.  When  an  economiser  is  used  with 
a  boiler  plant  the  water  should  also  be  passed  through  one  of  these 
heater-softeners  to  collect  the  carbonate  hardness  and  to  obtain 
better  results  and  increased  temperature.  If  exhaust  steam  is  not 
available,  steam  direct  from  the  boiler  may  be  used  with  advantage 
in  a  heater-softener  of  a  slightly  different  pattern. 


The  action  of  the  heater-softener  is  as  follows  :  The  untreated 
water  enters  through  the  toj)  cov(>r  of  the  plant  and  fa  s  upoH 
perforated  trays.     Pa.ssing  through  these  in  divided  streams  it  full.-. 


err 


[Water  Lotk  ' 


i^gxj^i  ):jfr3:^^^ 


f 

s 


1  . 


DimcDsiou^B 


next  uj)on  groups  of  specially  formed  plate.s  or  "  locators."  These 
continue  to  divide  the  water  up  into  streams  (by  means  of  their 
serrated  edges)  as  it  falls  from  plate  to  plate.     Exhaust  steam  is 
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IRONCASED 
SOCKETS  &  PLUGS 

FOR    HARD    SERVICE. 

Sizes    up    to    200    amps. 
D.P.  and  T.P.     500  volts; 

with    "earthing"    connection, 


Also    Combined  Switch 
and   Plug:  Boxes. 


DORMAN 
& 

SMITH,  Ltd, 

Ordsal   Electrical  Works, 

SALFORD, 
MANCHESTER. 


ii.liiiill<-<l  at  the  l)a.v  of  tlic  plant,  travcisiiig  lirst  a  steam  cleaner. 
It  then  |>uHK«s  through  a  xerie.s  of  <listni>uting  noz/.los  and  meets  the 
ilcHeending  Htn-amx  of  divided  water  ju.st  referred  to. 

A  thorough  mixture  <)f  th<'  rising  steam  and  descending  water  is 
t  hiiH  obtained,  and  the  temporary  hardness  of  tlie  water  is  removed  to 
within  about  4  deg.  by  the  carbonate  salts  being  dejwsited  on  these 
"locator"  |)lat«-s.  The  hot  .softened  water  ])asses  down  into  a 
ehamlwr  in  the  base  of  the  j)lant,  and  from  there  to  the  outlet.  The 
'■  locator"  plates  ma}-  be  easily  removed  from  the  plant  in  a  few 
ini?Mites.  and  the  de|K»sit.  which  will  usually  be  found  to  be  in  a 
friable  condition,  can  be  tap|K-d  off. 

The  heater-softener  is  made  in  sizes  from  100  gallons  ])er  hour 
capacity  and  upwards.  A  special  form  of  ajiparatus  is  made  for  u.se 
with  the  «-.\haust  of  gas  and  oil  engines,  the  heat  from  which  can  be 
pnilitalily  uwil.  Details  and  estimates  may  be  obtained  from  the 
Liwn-nce  Water  Soft <'ner  Co..  Parliament  .Man.sions,  Victoria-street, 
bindoii.  S.W. 

VENTILATING  AND  HEATING  FACTORIES. 

.'Mthough  it  is  not  yet  commercially  ]K)ssil)lc  to  heat  factories 
directly  by  electrical  means,  electrical  energy  j)iays  an  important 
part  in  large  ventilating  and  heating  .schemes.  .Most  of  these  are 
planned  ii|K)n  an  aml)itious  scale,  and  involve  consideral>le  capital 
outlay.     Some   idr-a   of  the  amotnit    of  engineering   work   in    the.se 


Fid.  1.     l.o\\  niKHsi  UK  Hoiti?o\TAi.  Kk'TKi*  Vsvt. 

■  >xi  diution'*  may  Ik-  gathonMl  from  a  iKxiklet  pi)))lishe<l  iiy  D.iviUson 
>.  ItrlfnHt  ( i'uliiiiation  No.  I,0I2).  In  addition  to  tmilertaking 
till'  innsl ruction  of  tubular  hcatiTs.  the  com|>any  also  Iniilds  the 
well  known  "  Sinxco  "  fun.  which  (an  Ik*  din'ctcoiipled  to  electric 
ntotnni  and  nppli«>4l  for  the  driiverk-  of  warme<l  or  washtnl  air  f<ir  the 
licnfing  of  large  buildinu"  in  tlte  winter  munfhN.  and  by  shutting 
dii«n  tlie  heater  for  the  Hupplying  of  cool  air  in  the  summer  months. 
'!"lie  hnatm  am  ntndo  for  lK)th  hiRh  and  low-prwwurp  ntoam.  nlwi  in 
tinill it ubul:»r  foiin  for  li.    '  '  '      diriM-t  tiring.     Fig.  I  shows 

.1    Itiw    |iii~.,\ni     >.tt-.iin    III  li\o   healer   >-ivtions  t»f   the 


Ferranti  Ltd 

CantrtI  Houto,   Kinptwav    Landon,   W.C 

8WITCHQEAR.    IB  ANSr  OBM  EBB.    METEBB. 
KLBCTBIC     HKATINQ    Jk    COOKING    AFPABATUti. 


cast-iron  gilled  type,  designed  for  pressures  up  to  30  lb.  jx'r  square 
inch,. live  or  exhau.st  steam. 

in  Fig.  2  is  shown  a  view  of  another  form  of  low-pressure  steam 
unit,  designed  for  the  warming  of  air  and  its  discharge  from  the  heater 
at  floor  level.  The  battery  of  steam  pipes  is  enclo.sed  in  a  sheet-steel 
ca.sing,  at  the  top  of  which  a  propeller  fan  is  mounted.  The  low- 
])re.ssure  unit  is  fitted  with  gilled  pipes,  and  when  supplied  with  live 
.steam  at  1.1  Ih.  per  scpiare  inch  is  capable  of  deliverhig  2,()(Ml  cubic  fts 
of  air  jjer  minute  raised  through  60°F.  The  equipment  measure, 
approximately  3  ft.  10  in.  by  2  ft.  2  in.  by  .")  ft.  7  in.  high.     The  unit 


Vui.  2.     l.^)W-i'KKssrKK  Vkkti« M.  Hk.\tkr  VstT. 

to  utilis*-  e.\iia\ist  steam  is  identical  with  the  above,  but  is  4  in.  higher. 
The  fan  mav  l>e  driven  by  either  alternating  or  direct  current  motor, 
acc.irding  to  the  character  of  the  local  snpjily.  or  if  more  convenient 
the  drive  may  1m>  ma  le  by  i>elt. 

N  In  the  Iwioklct  n'fern'd  to  are  interesting  descri|>tions  of  many 
installations  of  hcatinc  and  ventil.itiug  plant.  .\  good  exa'njde  i« 
that  of  the  Central  I^.ndon  HaiUvay  rcjwi'r  shops  at  Shepherd's 
Kush.  where  the  heating  plant  isanange<l  on  the  |.lenum  system,  and 
surves  the  machine  and  c(»r  re|»air  shop.  A  copy  of  the  publication 
m  »v  l»e  nbtaincfl  on  a]»plicution  t<»  the  conifwiny  at  IVlfast. 


TINNING     FURNACE 

For  COATING  WIRES  with  Tin.  L»«d.  ptc.     For  uie   a*   •   BATH. 

WITHOUT  OXIDATION.      AUTOMATIC  HEAT  CONTROL. 

1>«   oslr  Tlaniai  PUat  ar  Vi   Markfl  '^nialic    Hftt   Cootro! 

I'^y  .  :r.-r:  :< 

MMOMETER  HMUFiCTURlNb  tu .  Ltd .  U.Whitenouse  St .  Aston.  BImilngham 
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4>  —  -^  ^ 


4^     The   Round   Table.     ^ 

I  By    "KVA."  I 


Event  of  the  Week. — Tlie  Melbourne  City  Council  ask  for 
tenders  for  half-a-million  yellow  flame  carbons.  Who  says 
the  arc  lamp  is  dead  ? 

^         ^         ^'         ^' 

William  Day  struck  a  match  at  midnight  "  somewhere  in 
England  ""  at  a  critical  moment  and  was  fined  10s.  6d.  Klectric 
heating  at  8d.  a  unit  is  a  heap  side  cheaper  than  this  ! 

H*         ^;=         *         * 

In  "  The  Times  ""  Russian  supplement  a  correspondent 
states  that  "  in  order  to  install  a  450  kw.  American  generator 
at  Nikolaievsk  in  1910  special  permission  was  necessary  from 
a  firm  of  German  manufacturers."'  To  all  of  which  the  Russians 
simply  say,  ''  Never  again  !  " 

*  *  :|:  * 

Ripon,  that  delightful,  if  sleeping,  city  of  the  North  Riding 
of  Yorkshire,  has  tried  hard  to  get  a  supply  of  electricity  from 
Middlesbrough,  Ha,rrogate,  and  the  War  Office  via  the  local 
camp.  In  all  three  cases  it  has  failed,  so  it  will  remain  patriotic 
for  the  period  of  the  war  and  use  gas. 

♦  >!'♦♦ 

In  a  review  of  Mr.  J.  E.  Kingsbury's  telephone  book  of 
^'  more  than  500  closely-written  pages,"  the  "  Illustrated 
London  News  "  says,  among  other  things  : — 

Mr.  Kingsbury,  in  a  very  readable  chapter  for  all  who  do  not 
shrink  from  figures,  tells  how  the  telephone  travelled  across  Europe. 


"Damage  amounting  to  many  thousands  of  pounds  was  caused  by 
a  fire,  the  result  of  electric  wire  fusing,  if  the  Coal  Bank  Mills  of 
Richard  Ball  &  Co.  (Ltd.),  Xorden,  near  Heywood." 

So  says  the  daily  press.  I  have  not  seen  our  old  friend  '"  the 
fusing  of  an  electric  wire  "  since  the  war  broke  out.  Can  it  be 
that  peace  is  now  really  in  sight  ? 

Hs         ^         ♦         ♦ 

The  North  of  Scotland  College  of  Agriculture  recently  dis- 
cussed the  use  of  Craibstone  House  for  training  disabled 
soldiers  in  agriculture,  forestry,  kc.  Among  its  recommenda- 
tions for  the  refitting  of  the  building  are  new  drains,  new  water 
supply  and  electric  light.  Here  is  a  splendid  opportunity  for 
the  local  gas  manager  to  protest,  on  patriotic  grounds,  against 
the  last  item,  a  k  '"  S.O.S.,"  of  Worthing. 

*         *         *         H< 

Gramophone  records  of  morse  signals  are  now  available  for 
the  use  of  students  of  wireless.  There  would  be  a  big  demand 
for  '"  language  "  record>«  for  the  use  of  cable-laying  engineers, 
clerks  of  works  and  others  who  are  liable  in  emergenc^'  to  run 
short  of  words  fitting  the  occasion. 

When  the  "  Belfast  Northern  Whig  "  reports  anything  elec- 
trical it  beheves  in  attractive  headlines.  Its  title  1o  a  two- 
column  report  of  the  cross-examination  in  the  P'arrell  v.  Blo.xam 
slander  action  reads  :    "  Iliad  of  the  Power  House." 


Tire  \'ice  Consul  of  Seydisfjord,  Iceland,  reports  that  "  the 
electric  station  is  working  well :  il  .supplies  electric  light  to  the 
town  and  many  persons  now  cook  by  electricity."  I  wonder  if 
the  ovens  are  black  or  polished,  what  the  price  of  juice  i.s,  and 
whether  the  Icelanders  really  care  how  long  the  war  lasts. 

*         *         *         * 

Ti:e  '■  Birmingham  Mail,  '  reporting  the  di.scu.ssion  of  the 
operation  of  th;  coal  clause  in  the  agreements  with  high- 
tension  consumers  by  the  Electric  Supply  Committee,  .says 
■"  this  clause  provides  that  the  force  of  the  current  shall  vary 
according  to  the  tonnage  price  to  be  paid  for  coal."  This  is  a 
new  interpretation  which  central  station  engineers  will  wel- 
come. They  have  some  control  over  the  current  if  they  hive 
none  over  the  price  of  coal. 

^        ^         ^         ^ 

The  new  wiring  rules  of  the  Inst.E.E.  are,  quite  naturally, 
prepared  without  regard  to  trade  names  or  trade  initials.  The 
solid  rubber  covering  known  in  one  familiar  instance  as  "  cab- 
tvre  sheathing."  otherwise  C.T.S..  now  assumes  the  dignitv  of 
"  tough  I'ubber  compound  protection  I  "  I  understand  that 
my  old  friend  J.  H.  C.  B.,  to  whom  I  have  always  referred  as 
'■  C.T.S."  Brooking,  positively  refuses  to  be  dubbed  anything 
else.  I  don't  mind  calling  him  T.R.C.P.  Brooking  when  I  can 
find  a  suitable  sobriquet  to  correspond  with  the  initials.  To 
any  reader  of  the  Round  Table  who  offers  an  appropriate 
suggestion  I  will  award  a  Hot  Plate,  with  a  T.R.C.P.  flex 
attached  to  it. 

:^  ^  ;J:  ^ 

The  arrangements  making  the  Holborn  Restaurant,  Kings- 
way,  London,  W.C.,  a  rendezvous  for  Batti- Wallahs  and  their 
friends  are  now  in  force.  The  Committee  have  decided  that 
Friday  of  each  week  (excepting  Good  Friday,  of  course)  is  the 
day  on  which  Batti-Wallahs  at  home  and  abroad  may  be  sure 
of  meeting  members  of  the  Society,  from  12:30  till  about — well, 
2:30  p.m.  is  the  latest  time  to  order  a  liqueur.  If  you  do  not 
lunch  at  the  Restaurant  you  can  still  blow  into  the  coffee  room, 
and  any  Batti-Wallah  present  will  wave  his  badge  at  you.  if 
you  are  a  bit  short-sighted. 

^  H^  :J:  :J: 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electriciav  (Second  Series),  March  29,   1879.] 

Electric  Lic;ht. — The  Select  Committee  of  the  House  of  Com- 
mons ajipointed  to  inquire  into  the  subject  of  the  lighting  of  towns 
by  means  of  electricity,  and  to  which  the  Liverpool  Lighting  Bill  was 
referred,  has  determined  to  '/o  into  the  general  question,  settle  the 
principle,  and  then  leave  the  31  private  bills  which  ask  for  powers 
to  light  by  electricity  to  be  dealt  with  by  the  regular  committees  of 
the  House  of  Commons.  The  inquiry  will  commence  on  the  31st 
inst.  As  the  evidence  will  be  lengthy,  and  the  Connnittee  will 
probably  report  late  in  the  Session,  it  is  expected  that  no  powers 
will  be  granted  this  Session  for  lighting  by  electricity. 

A  New  Conductor. — Mr.  Alberger  has  presented  in  America  a 
novel  kind  of  conductor,  consisting  preftiably  of  a  decarbonised 
steel  wire,  surrounded  bj-  a  vitreous  substance,  over  which  is  placed 
a  metallic  tube.  To  manufacture  this  conductor  the  inventor  pro 
duces  a  glass  biilb  at  the  end  of  a  glass  blower's  tube,  and  passes  a 
wire  into  the  bulb,  then  drawing  wire  and  bulb  for  vard  he  obtains  a 
conducting  thrr^ad  covered  with  glass.  The  wii-e  with  its  casing 
is  put  into  a  wrought-iron  tube,  and  the  whole  heated  to  a  welding 
heat,  and  reduced  !u  size  by  rolling.  Joints  are  made  by  an  ordinary 
screw  coupling,  the  ends  being  tii-st  rounded  otf  by  an  emery  wheel, 
to  render  a  contact  of  the  conducting  wire  certain.  This  way  of 
making  a  joint  may  seem  pretty,  but  we  very  much  doubt  its  prac- 
tical success.  A  conductor  thiis  made  is,  according  to  the  inventor, 
protected  from  oxidation  and  is  completely  insulatetl.  The  weak 
point  in  the  whole  seems  to  be  the  "  joint.  " 


l!lil 
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No.  30B4.— Ironclad  Pushbutton 
Master  Switch,  for  use  with 
"ICRANiC"  self-acting  control 
gear,  to  start  and  stop  an  electric 
motor  by  the  pressure  of  the  re- 
quired button.  The  whole  responsi- 
bility for  correct  starting  is  en- 
tirely removed  from  the  operator. 
Applicable  to  A.C.  or  D.C.  motors 
up  to  any  horsepower. 


IGRMIC 


I   MASTER  CONTROLLERS,    j 
I   IGRMIC  ELECTRIC  Cn^.^  I 
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No.  57A4.— Mistakeproof  Ironclad 
Master  Switch— principally  used 
for  the  control  of  electrically 
driven  Printing  Presses  and  the 
like.  To  start,  the  dished  button 
at  the  side  is  depressed,  while 
slight  movement  of  the  front  lever 
to  either  side  stojs  the  motor. 
Neat,  simple,  and  of  roiu;t  coj- 
struction. 


;!l|||!l|IIBIIIIIililll!l|||!!l|ll       147.    Queen    Victoria    Street.     London.       |||||imiliii|||iiil 
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SIEMENS 


ELECTRIC     MOTORS 


Part  of  small   Motor  Shop, 
Stafford  Works. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 

HhAD  OhncE:  CAXTON  HOUSE,  WESTMINSTER,  S.W. 
Telephone:  Cbrrard  860.         Telegrams:  "  Siembralos,  Vic,  London." 

Supplies  Dept. :    38  &  39.  UPPER  THAMES  STREET.  E.C. 

Telephone:  City  5350.  Telegrams:  "  Siemotor,  Cent.,  London." 

HOME  BRANCH  ADDRESSES  i 


Birmingham  -  Central  Ho..  New  S: 
Bristol— 30.  Bridge  Street. 
Cardick— 89,  St.  Mary  Street. 
Cl.A3-,ov;     W.,  W;,terloo  Street. 


Manchester — 1%.  Deansgate. 
Newcastle — 64-68.  Collingwood 
Sheffield— 22,  Hiph  St.        (Bldg5 
SoaTHAMPTON--46.  Hi.'h  Street. 


Branchrs  in    Principal  Towns   Abroad. 


SELF-CONTAINED  PARAFFIN  ELECTRIC  GENERATING 

SET. 

(!cii(>ratiii)(  kcIn  of  iiuxlcratc  output  compriscfl  of  iutcmal  coin- 
hiiMtioii  rtif^itw  and  'lyiiaiiio  on  one  l)<-(l|)iatr  arc  now  not  unconnnon 
fornix  of  plant,  Ixit  the  illii.stration  licn'witli  show.s  tiiat  the  con- 
vrniiMK'c  of  Kiuli  plant  <an  In-  j^rcatly  c.xti-ndccl  l»y  a  caroful  dcsitrn 


incorporating  all  the  acces.sories  of  such  a-set;  making  the  whole  unit, 
therefore,  .self-contained  and  portable.  We  are  not  permitted  to 
refer  to  the  particular  u.ses  for  which  the  Parsons  Motor  Co.,  Ltd., 
Southam])ton,  have  recently  been  supplying  a  large  number  of 
plants,  both  of  this  and  also  much  larger  sizes. 

The  plant  illustrated  is  of  12-kw.  output,  and  the  paraffin  engine  is 
of  the  companj''s  standard  type,  with  all  the  well-known  features  of 
pump  lubrication  and  oil  cooler,  high-speed  sensitive  governor,  vari- 
able timed  magneto  ignition,  forced  water  circulation,  oil-pressure 
gauge,  and  oil-level  gauge.  We  may  al.so  mention  that  pistons  and 
connecting  rods  are  removable  through  the  crank  chamber  doors, 
without  disconnecting  any  of  the  cylinders  or  pipes.  The  dynamo 
in  this  case  is  somewhat  hidden  by  the  instrument  board.  The 
latter  comjm.ses  ammeter  and  voltmeter,  D.P.  main  switch,  two 
single-pole  main  cut-outs,  voltmeter  switch,  six  D.P.  distributing 
switches,  12  single-pole  cut-outs,  and  shunt  regulator.  The  super- 
.structure  formed  of  channel  iron  is  quite  rigid, and  is  attached  to  proper 
facings  provided  on  the  ba.seplate.  The  radiator  has  removable  top 
and  bottom  headers  of  cast  aluminium,  so  that  all  tubes  can  be  got 
at  if  necessary.  The  air  blast  through  the  radiator  is  supplied  by  a 
suitable  fan,  the  efficiency  of  w  hich  is  greatly  increased  by  its  operat- 
ing in  a  ca.sing  as  shown.  The  fan  is  driven  by  a  flat  belt  over  pulleys 
of  large  diameter.  The  speed  of  the  engine  and  dynamo  is  quite 
moderate,  viz.,  900  revs,  per  min. 

The  fuel  £ank  will  be  seen  mounted  at  the  top  of  the  frame,  alx)ve 
the  fan  casing,  and  in  some  recent  plants  has  iieen  placed  a  little 
lower.  The  risk  of  any  overflow  from  the  radiator  reaching  the 
dynamo  has  not  been  overlooked,  and  not  only  is  the  overflow  pipe 
carried  well  clear,  but  a  tray  is  fitted  beneath  in  order  to  catch  any 
slight  leakage  that  may  occur  at  any  time.  As  a  matter  of  fact,  the 
radiator  is  not  actually  over  the  djiiamo  at  all,  but  between  it  and 
the  engine.  The  engine  itself  is  fitted  with  a  large  and  heavy  fly- 
wheel, ami  the  governing  is,  we  understand,  exceedingly  good, 
usually  within  2  per  cent,  either  way.  One  can  hardly  conceive  the 
number  of  uses  to  which  such  a  plant  as  this  can  be  put.  but  many 
will,  no  doubt,  present  themselves  to  our  readers. 


STORAGE  BATTERY  CATALOGUE. 


Considerable  interest  attaches  to  a  new  catalogue  file  whiih  is  now 
being  i.ssued  to  the  trade  by  Pritchett  &  (iold  &  K.P..S.  Company. 
In  tlic  file  are  s«  pamphlets  which  deal  resix»ctively  with  batteries 


A  Hii?n*8-KVK  \iKw  t.K  WoHKs  .\T  IMkiknham  Dock.  Essex. 

and  boosters  in  central  stations  and  fatrtories.  not<'^  on  capacity  and 
voltage  of  cells,  general  sjM'citication  of  iiatteries.  acces.«<orics.  glas.* 
box  eel!*,  and  wckkI  Imx  cells.  The  pamjihlets  are  clearly  ]>rinted. 
and  an'  of  uniform  size  and  style  as  to  ]irinting  and  grou])ing  of  data. 
This  feat  tire  will  doulitle.ss  1k"  \M>lcomed  by  u.-^ers. 

In  the  first  pamphlet  the  seoin*  of  jKiwer  batteries  is  ]>oint«Hl  out. 
Nnt  onlv  do  thev  now  do  the  name  kind  of  work  .is  dynamo*,  buf 


Sii 


'»    •■..vriv,!.    m>\MO     *N.|»    S\MT<  HH  >\|!1»  1"nit. 


LEAD  MELTING  FURNACES 

For  Cublo  nnd  Pip»  Prett«*.  Accumulntor  Grid*.  pIc. 

WITHOUT  OXIDATION.       AUTOMATIC  HEAT  CONTROL 

I  \(1K\10I   s    S\\IN(.    IN    |<F.SII1I  F. 

MONOMETER  MANUFACTURING  CO..  Ltd..  14.  Whitehouse  St..  Aston.  Birmingham 
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Canadian  and  Indian 
MICA 

CUT,  SLAB  &  SPLITTINGS. 

MINIMUM   STOCK   200.000  lbs. 


Peerless    Leatheroid   Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite  Fibre,  Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AWARDED  THE  CONTRACT  FOR 
THE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 
ADMIRALTY    OVER    1910.    1912.    1913.    1914  and   1915. 


ATTWATER  &  SONS, 


Telegrams  : 
Attwaters,  Preston. 

Telephone  No. 
1045(2  lines). 


HopWOOd  St.  Mills,      Established  1 868 

Codes  : 

5ih  Edition  A  B  C 
&   Western   Union. 


PRESTON. 


BELLING 

FIRES 

Over  30,000  in  use. 

Tested  by  more  than  400  Engineers  during  a 
period  of  3  years,  and  generally  recognised  as 
being  "The"  practical  and  reliable  electric   fire. 

A  P. C.  will  bringour  40  page  illustrated  catalogue. 

"RXTT    T  TXT/^     Ar    T^O      electric  heating 
tSm^LlJNVj    OC    I^U.,  speciallsts. 

DERBY    ROAD,    EDMONTON,    LONDON,    N. 


E.  SHOWELL  &  SONS.  LTD.. 

STIRCHLEY.    BIRMINGHAM. 

Cast 
Cable  Sockets. 

Suite  E74.     Made  in  all  Sizes. 

Type  A. — Straight. 
,.     B.— Offset. 
,.     C— Right  nngle. 

Illustrated  Dimensioned  Showcard  for  Drawing: 
Office  use  supplied  free  on  application. 

Sole  Agent  for  the  Electrical  Trade: — 

LIONEL  ROBINSON,  Eon^don.'wx. 

Telephone  :  Holborn  6323. 


THL 


SIMPLEX  SYSTEM 


OF    .    . 


STEEL  CONDUITS 

is  recognised  to-day  as  the 
standard  system  of  conduit 
wiring  for  all  electrical  in- 
stallations. Nothing  but 
the  best  materials  are  em- 
ployed in  its  manufacture, 
and  the  keenest  super- 
vision is  exercised  during 
the  progress  of  the  raw 
material  to  the  highly- 
finished  product. 

The  name  ^IIMa  Lal!«2k  is  the  best 
guarantee  of  quality  in  steel  conduits. 

SIMPLEX  CONDUITS 
ECONOMY  &  SERVICE 


Simplex  Conduits  Ltd. 

Garrison  Lane, Birmingham 


London  — 

1 13-1 17.Charing  Cross  Rd..W.C. 
Manchbstbr — 

16,  Corporation  Street. 
Glasgow — 

72a,  Waterloo  Street 
Bristol — 

U,  Denmarlc  Street 
Nbwcastlb — 

61-65,  High  Bridge. 


Lbbds — 

6,  White  Horse  Street 
Liverpool — 

96.  Whitechapel. 
Swansba— 

14,  Heathfield  Street 
Cardiff— 

4.  Westgate  Street. 
Abbrdbbn — 

1,  Crlmon  Place. 
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The  best  types  of 


SURGE  ARRESTERS 


^Yhere  the  energy  is  generated  practically  on  the  works,  the  employ- 
ment of  a  batten-  -will  adnut  a  considerable  reduction  in  the  generat- 
ing plant.  It  is'  stated  that  in  the  case  of  one  works  where  a  close 
test  was  taken,  the  saving  in  fuel  amounted  to  practically  30  per 
cent.  It  is,  of  course,  possible  for  any  engineer  to  obtain  an  estimate 
of  the  cost  of  an  equaUsing  plant  to  verify  by  calculation  the  economic 
results  which  can  be  obtained.  Some  interesting  notes  are  given  on 
the  u.se  of  end-cell  switches  versus  hand  reversible  boosters.^It  is 
pointed  out  that  the  method  of  using  the  battery  to  give  the  best 
and  most  economical  results  can  only  be  decided  by  a  close  con- 
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am  entniNtcfl  with  tlio  heavy  end  of  the  work,  and  actually  protect 
thi'  dynamo,  u  condition  of  thingH  which  would  have  struck  the 
«torn>{r  buttery  cnjriniM-r  of  a  few  years  ago  with  wonder.  It  is 
IMtHHiblc  to  dcjiHiiistrute  tliat  Iwm'fits  <  an  Ik'  derived  from  the 
cmpioyiiirnt  of  electric  Htorage,  whether  the  jxiwer  load  l)e  that  <tf  a 
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B.vTTERiES  IX  Wood  Boxes. 

sideration  of  each  individual  case.  Considerable  difference  of  opinion 
appears  still  to  exist  u]X)n  the  method  to  be  employed  with  dilferent 
tvpes  of  load.  On  grounds  of  efficiency  the  charging  booster  has 
advantages  over  a  reversible  booster,  because  v^ith  the  latter 
operating  on  discharge  as  mucli  as  1.")  \}or  cent,  of  the  battery  current 
on  occasion  is  required  to  drive  the  booster  motor.  It  is  jjointed  out 
in  the  notes  under  this  heading  that  both  battery  and  IxMJster  and 
switcligcar  must  be  large  enough  to  carry  a  greater  current  than 
would  be  the  case  if  regulating  switches  were  employed; 


RIC  N8I40 


I'l.ATKS  IS  (;i..\SS  FOXKS. 

H'lnit  «o  n  ronimon  ConncctinR  Uar  at  the  time  ..f  cnvtion. 

liuh-r  the  heading  of  automatic  rever8ii)le  Ixwstors.  the  merits  of 
this  i>i»rti<-u]ar  fotm  <»f  imit  an-  detailed.  .\t  the  present  time  when 
<x|H-nMs  MUist  b(>  reduced,  the  advantages  of  a  battery  JM^oster  plant 
iMinfer  8t(i»<ly  engine  load,  steady  voltage,  pood  loa«l  factor,  re<luee<l 
wear  and  tear.  freiMlom  from  breakdown,  and  certain  stand-by  in 
<a»e  of  rmergency.  On  one  of  the  pages  of  the  lirst  jwmphlet  are 
piven  interest inp  notes  upon  the  calculation  of  battery  and  IxKister 
plant«<.  iMith  with  en<l-ceU  an<l  reversible- lK>oster  systems.  Two 
table**    arc   given  which  simw  resjioctively  the  volt.iges.  nunil>er  of 
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cells,  &c.,  for  \;ui()us  methods;  of  battery  control,  and  the  capacity 
and  voltages  of  cells  on  discharge. 

In  the  second  pamphlet  a  complete  specification  of  cells,  stands  and 
liftings  for  batteries  for  lighting  and  power  installations  is  given. 


process  which  removes  impurities,  but  leaves  the  wood  highly  porous. 
They  are  suspended  in  the  cell  between  each  pair  of  plates  by 
threading  them  through  split  sticks  known  as  dowells.  these  having 
at  their  upper  ends  what  are  known  as  knee  pieces  threaded  through 
the  top  of  the  slot  and  resting  on  the  top  edges  of  the  two  adjacent 
plates.  In  this  pamphlet  are  reproductions  of  several  excellent 
photographs  of  large  battery  installations. 

The  pamphlet  on  the  capacity  and  efficiency  of  storage  batteries 
will  be  followed  with  considerable  interest  by  batterj-  users.  Ciin'es 
are  given  which  show  the  variations  of  time  of  discharge  ^nth  rate  of 
discharge,  variation  of  capacity  with  time  of  discharge,  the  fall  of 
voltage  on  discharge,  and  rise  of  voltage  on  charge.  In  the  pan^phlet 
on  accumulator  accessories  are  given  details  of  acid  testing  sets. 


Wood  Sheet  Sep.\r.\tor  fitted  with  Sp.^cing  Rods  and  Suspension 

Pieces. 

This  is  accompanied  by  detailed  illustrations  which  clearly  show  the 
method  of  supporting  the  plates  in  their  boxes,  and  the  arrangement 
of  the  wood  separators  between  the  plates.  The  detail  of  the  latter 
is  showTi  in  one  of  the  adjoining  illustrations.  These  wood  separators 
are  employed  in  the  larger  sizes  of  cells  made  by  the  company.  They 
consist  of  thin  veneers  about  ^  in.,  which  have  been  treated  by  a 


l,'"*^  -c'  ,*-■ 

Method  of  suspending  Wood  Separators  by  means  of  Insut.ating 

"  Knee  Pieces." 

mixing  tanks,  hydrometei-s.  glass-oil  insulators,  bridging  cables, 
voltmetei-s,  cell  inspection  lamps,  sediment  pumps,  lead  burning 
apparatus,  and  water  distilling  plant. 

We  are  asked  to  state  that  copies  of  this  tile,  complete  with  pam- 
phlets, will  be  supplied  to  interested  in.piii-ers  at  the  company's 
addi-ess,  82,  Victoria-street,  London,  S.W. 
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A  CASE  OF  EVOLUTION. 


'ilic  huge  (•.\(>n'.s.s  railway  cngino  of  to-day  is  iimcli  the  same  ii.s 
S«<'|»li«iis()n"s  ■  Hockcl  '"  of  I.S2n.  The  lattor  had  a  coal  ii red  hoiler 
((••iHTHtiriK  steam  tliaf  drove  a  piston  forward  within  a  cylinder, 
the  niovetnent  of  the  piston  heing  cointnunicated  hv  a  eonnectiiig 
n»d  and  crank  to  the  Hanj^ed  dnvinj;  m  liccis  running  on  rails.  The 
dilTerence  between  the  (Migine  of  to-day  tliat  draws  at  high  s\x^ed  u 
train  weighing  .'VM(  tons  or  more  and  its  original,  that  now  is  a  mere 
exhihit  at  Sonth  Kensington,  lies  in  tlie  imj)rovement  of  detail. 
Ilighr-r  steam  pressures  are  possible  by  the  nse  of  more  suitabje 
nuiterial  for  the  Ixtiier  ;  .steam  can  be  rai.sed  more  quickly  and  the 
jiressun'  maintained  more  easily  by  the  addition  of  boiler  tniies  and 
the  use  of  forced  dranylit.  The  slide  valve  did  away  with  the 
osriljating  cylinder,  the  double-acting  eylijider  gave  an  imj)ulse  to 
the  piston  at  both  ends  of  it«  stroke,  and  scores  of  minor  improve- 
ments a<lrled  to  the  eflicieney  of  the  machine,  which  even  .Stephenson 
himself  would  sr.incly  recognise  as  a  development  of  his  pioneer 
work. 


I- 1.:.  I. 


Fi. 


Ki.:.  3. 


\\ilh  elcetrieal  devices  the  same  princi|)le  holds  good.  The  glow 
lamp  of  to-day  is  (piite  a  dilTerent  thing  from  that  tyjK-  of  .'{(»  years 
ago.  yet  its  light  is  pnxluced  in  the  same  way  within  an  exhausted 
ImiIIi,  by  a  lilament  raised  to  incjindescence  through  the  jtassage  of 
current.  Impn>vements  are  <'oncerned  with  the  ty|K'  of  iilament 
iise«l  and  method  of  snjiiMirt.  with  the  kiiid  of  vacuum  secured,  with 
the  use  of  NpiM  iul  methods  of  counteracting  blackening,  and  with 
m-on-s  of  minor  details  that  by  themsojvos  seem  |M>rhaps  of  small 
moment,  but  m  comiiination  mak«-  up  the  difference  in  e(!iciencv. 
life  and  stn-nglh  that  exist.s  l»etw<'en  tin-  lamp  of  fo-d.iv  and  tlnU  of 

In  the  Ma/.da  lamp,  for  example,  out-  of  the  many  details  in  con- 
Ntruelion  that  have  miMie  for  meehanieal  Hln>nglh  is  the  method  of 
HUpjiort  fur  the  iilament  lonp>..  When  lilameutM  of  s<piirted  tungsten 
were  uwd.  invi.Umg  a  numlKM  ol  i^hort  hairpin-sha|M>d  pieces,  thi- 
vmln  had  to  U'  crmentod  or  woldtHl  to  KtifT  NUp|NtrtM  radiating  from 
'I"  •     •     •  ••   ,    yy     Thin  i-.iiiwtni,ti«in  was  wak  media- 

""  '   fraetun-  nf  th,.  lih.nit'nt  at  or  near  the 

joint,  whirh  was  not  ehu»tie.     With  the  iittniduetioii  In  the  British 


Thomson-Houston  Co.  of  a  filament  formed  from  orte  contmuous 
'ength  of  drawn  wire  the.se  intermediate  joints  were  no  longer  needed, 
the  lilament  loops  being  supported  by  a  ".spider"  consisting  <»f 
hooked  wires  over  which  the  wire  was  wound  (Fig.  2).  This  removed 
the  great  .source  of  trouble,  and  by  the  absence  of  joints  and  the 
freedom  at  the  supports  fewer  filament  breakages  occurred,  but  it 
was  possible  for  the  filament  to  become  dislodged  l)v  vibration. 
Finally,  however,  the  hooked  wire  support  was  su|K?r.seded  by  what 
is  known  as  the  "  pig-tail  "'  loop  (Fig.  3),  a  feature  incorporated  in 
Mazda  lamps.  The  filament  loops  are  pa.ssed  into  the  '"  pig  tails." 
which  by  their  form  prevent  the  filament  becoming  detached,  how- 
ever violent  may  be  the  vibration  to  which  the  lamps  may  l:>e  sub- 
jected. Moreover,  it  provides  a  spring  support  that  allows  for 
expansion  and  contraction  of  the  filament  and  for  a  limited  freedom 
of  movement  within  the  coil  of  the  "  j)ig  tail."  It  is  only  a  detail, 
nevertheless  its  introduction  and  the  ]x?rfecting  of  the  machinery 
to  make  it  cost  many  hunreds  of  pounds.  But  it  had  a  material 
bearing  upon  the  life  and  strength  of  Mazda  lami)s,  .«o  it  was  added 
without  extra  cost  to  the  u.ser. 


THE  USE  OF  "AXIAL"  LAMPS. 


In  places  in  which  a  concentrated  light  is  required  over,  say, 
writing  desks,  billiard  tables,  machine  tools,  fitting  benches  in 
munition  works  and  other  engineering  factories,  tyi)ewriting  oftice.s, 

drawing  offices,  shop  window.s,  showca,ses, 
stairca.ses,  j)a.ssages.  as  well  as  for  such 
delicate    work    as    is    undertaken    by    the 

/•^      .  optician,  jeweller,  watch  and  clock  maker. 

V         iV:c.,  a  sjiecial  lamp  ha,s  Ixx-n  develojx'd  at 
'V     the  Osram- Robert  son  L;;mj)  Works  (Ham- 
mersmith),    and    is    known   as   the    Osram 
^v  ,>su>M  "    '■  -Axial  "    ty|>e    lamp.      In    apjiearancc    it 

\  .,'''//'.  /      ditVers  from  the  standard  Osram  in  that  it 

^     .ijjc,   hjfir  .'  ■"  lias  a  i)ulb  of  larger  diameter,  and  rather 

■^^  www   squat.     The    filament,    con.sisting   of 

OsHAM  I"  Axi.\L,"    Tyi'k  pm-,,  drawn  tungsten  wire,  is  wound  into  a 
L\.Mi-  iKOR    DowNWARU   |,p|jjj  ^^  j,„„j|i  (|j.,„ioter.  in  a  a)mi>iir.»tiveh 
lu-iMiNATioN.  ^,,^.,,1    ^j^jj^j.   ^^   ^,j.,j    j,,p   ij^i,,    j^   thmwn 

downwards  instead  of  sideways  as  is  the  case  with  the  ortlinary 
tungsten  lamp. 

It  will,  of  course.  l)c  understood  that  the  Osram  "  .\xial  "  ty|H' 
lam|)  is  not  meant  to  rei)lace  the  standard  Osram  lamp,  although 
there  arc  many  jwsitions  where  its  use  would  i>e  distinctly  advan- 
tagiH)Us.  By  means  of  a  conical  opal  rt^tleetor  which  is  nnuie  to 
fit  ehisely  to  the  ujUK-r  half  of  the  l)ull).  any  rays  of  light  which  would 
otherwise  be  lost  in  the  upward  diirction.  are  refiect<'d  downwartls. 
lliereb\  nicR'i«j<ing  the  candle  jwiwer  in  the  direction  reipiiivd. 

Full  particulars  and  any  infornnition  n\s|H'cting  lighting  jm>blems 
will  Ik' given  by  Thctiener.tl  Klo:t  ricCo..  Ltd.  (Illuminating  Kngineor- 
ing  l>ept.),  to  tho.sc  desinMis  of  obtaining  tlic  utmost  commercial 
efiiciencv  from  their  illumination. 
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THE]  LIGHT  ELECTRIC  DELIVERY  VAN. 

While  excellent  progress  is  being  made  in  the  heavy  patterns  of 
electric  delivery  vehicles  such  as  those  employed  in  industrial  and 
commercial  work,  and  also  for  municijial  ser\'ice,  and  it  may  be  noted 
that  the  demand  for  such  vehicles  is  on  the  increase,  there  un- 
doubtedly exists  an  exceptionally  wide  field  for  the  exploitation  of 
the  light  pattern  of  vehicle  which  will  compete  more  particularly 
with  the  three-wheel  petrol  driven  cars  which  at  present  enjoy  a  con- 
siderable vogue.  We  think  we  are  right  in  stating  that  the  wide- 
spread employment  of  these  small  petrol  vehicles  is  attributable  to 
the  facilities  which  are  given  small  tradesmen  to  hire  them  out  on 
somewhat  favourable  terms.  The  hiring  arrangement  relieves  the 
vehicle  user  of  responsibility  for  repairs  and  maintenance,  and  virtu- 
ally enables  him  to  drive  the  machine  in  such  way  as  he  thinks  fit 
and  at  such  a  speed  as  will  enable  him  to  carry  out  his  transport  work 
in  the  minimum  amount  of  time.  These  facilities  give  in  some 
measure  a  deceptive  idea  of  the  merits,  both  technical  and  transport, 
of  these  vehicles  for  light  delivery  work.  It  is  true  the  hirer  covers 
himself  with  the  charges  which  he  makes  for  the  use  of  the  vehicle, 
and  he  is  also  in  a  position  to  centralise  or  to  organise  the  work  of 
repair  and  maintenance.  It  is  such  centralisation  which  regulates 
the  price  at  which  the  vehicle  is  hired. 

From  the  point  of  view  of  the  electric  vehicle,  the  existence  of  a 
type  of  motor-car  user  who  has  been  able  to  dispense  with  the 
trouble  of  garaging,  repairing  and  maintaining  his  trade  vehicle  is 
extremely  opportune.  There  can  be  no  better  prospective  user  of 
the  electric  vehicle  than  a  tradesman  who  has  been  operating  one  or 
several  petrol-driven  machines  under  a  hiring  scheme.  His  drivers 
are  not  mechanics,  he  has  no  workshop  facilities,  and  his  premises 
are,  in  fact,  as  innocent  of  the  engineering  paraphanalia  which  go 
towards  the  maintenance  of  special  cars  as  they  very  well  could  be. 
He  should,  therefore,  be  an  excellent  prospective  user  of  the  light 
electric  delivery  van. 

On  the  other  hand,  there  are  many  tradesmen  who  have,  during 
the  past  two  years,  been  tempted  to  buy  the  more  inexpensive  forms 
of  American  petrol-driven  cars  which  present  such  rosy  prospects  for 
dealing  with  transport  problems  when  they  are  first  purchased,  but 
which  subsequently  prove  themselves  rather  more  costly  in  service 
than  they  were  expected  to  do.  This  type  of  light  dclivciy  vehicle 
user  is  probably  in  possession  of  facts  and  figures  regarding  the 
operation  of  his  car,  and  to  him  it  will  be  possible  in  presenting  the 
case  for  the  electric  vehicle,  to  offer  a  machine  which  will  have  a  low 
mamtenance  factor,  be  capable  of  operation  by  unskilled  labour,  and 
also  be  able  to  maintain  a  good  average  mileage  for  the  class  of  ser- 
vice in  which  it  will  be  used  ;  in  addition  it  will  be  able  to  show  an 
annual  saving  which  will  justify  the  increased  capital  outlay  which  it 
is  at  present  necessary  to  expend  in  its  purchase.  There  is  another 
feature  of  the  light  electric  delivery  van  which  will  appeal  to  the 
tradesman  who  finds  mechanical  transport  necessary  to  the  conduct 


of  his  business.^  ;If  he  is  a^  baker  or  confectioner,  a  laundrj-man,  a 
grocer,  an  ironmonger  or  butcher,  or  a  general  provision  merchant, 
he  will  as  likely  as  not,  be  a  consumer  of  the  local  electricity  depart- 
ment, and  in  all  probability  he  will  also  be  .something  more  than  a 
mere  light  user.  He  will  have  on  his  premises  a  few  motors  for  turning 
some  form  of  machinery  necessary  to  the  carrying  on  of  hi.s  trade.  In 
these  circumstances  the  installation  of  the  nece.s.sary  plant  for  the 
charging  of  his  battery  during  the  night  time  will  be  a  comparatively 
simple  matter.  It  is  true  it  will  add  to  the  initial  cost  of  the  installa- 
tion, but  will  not  be  greatly  in  excess  of  the  amount  required  for  a 
petrol  storage  pit  or  a  small  workshop.  I 


"Ward  8i'Kcial'"  Lk;ht  Electf'c   Dkuvekv  \'an. 
(Kriogor  Electric  Carriagi'  Syndicate.) 

In  the  light  of  the  foregoing  facts  interest  attaches  to  the  Ward 
Special  liglit  delivery  van,  which  is  being  jnit  o;-  the  British  market 
by  the  Kric^^er  Electric  Carriage  Synd..  tiillingham-sti-eet.  London. 
S.W.  The  adjoining  illustration  shows  this  vehicle  with  a  typical 
light  delivery  body.  The  chassis  is  built  up  of  channel  steel  sections, 
suitably  cross-braced  and  stiffened.  The  front  axle  is  of  drop 
forged  steel  with  Timken  bearings,  and  the  i-ear  axle  is^built'up^in  a 
standard  Timken  pressed  steel  housing  with  helical  gears  and  Timken 
bearing.     The  wheels  are  of  the  artillery  type  with  12  wooden  spokes. 


Osram 


E 


on.AV^/^«4     wiR.e. 


for  Motor  Car 
Lighting.  Made 
at  the  Osram- 
Robertson  Lamp 
Works,  Hammer- 
smith. London.  \V. 
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The     Controller 
on  your 

Electric  Vehicle 


The    man  who  buys  an  Electric  Vehicle,  wants  economical  working,  and  for 
e  personal  car  expects  comfort.     If  the  control  system  is 


IGMWIC 


he'll  get  both,  to  the  point  of  real  refinement.  There's  real  genius  in  these 
Controllers,  manifest  in  their  way  of  economising  power  and  the  silky  way 
the   car   responds    to  the    driver's    touch.     Have    us    send    you    pftrticulars. 


li,  IGRMIC  ELECTRIC  C^  \JP 


147,  Queen  Victoria  Street,  London. 


The  Hpring.s,  front  and  rear,  are  of  the  Bemi-ellij)tical  pattern,  and  the 
tyre«  are  knowii  as  the  "  Fire.stone  Klectric,"  32  in.  by  2\  in.,  on  .side 
wire  n'(n«.  The  .«teering  is  of  tlie  wlieel  palfern,  witli  minimum  lost 
motion  fjear,  ami  the  <-ont roller,  oj)era(e(l  hy  a  lever  immediately 
Jk'Iow  the  Hleering  wheel,  is  of  the  eontinuous  torque  pattern  with 
four  sjieefls  ahead  antl  two  reverse,  the  control  being  of  the 
onlinarv  rheostat  type.  A  battery  of  42  nine-j>late  lead  cells  is 
mounted  «>n  top  of  the  chassis  in  a  box  which  forms  part  of 
the  <lriver'«  neal.  The  motor  is  niounterl  on  a  sub-frame  amid- 
nhip«  on  the  ehas.sis,  and  is  of  the  Westinghou.sc  series  heavy 
vehicle  ty|K-.  *  If  drives  the  rear  axle  through  propeller  shaft. 
The  normal  speed  of  the  vehicle  on  the  level  is  10  miles  per 
hour,  and  the  battery  is  capable  of  giving  a  radius  of  'My  to 
4.'»  milc-s  fHi  one  charge,  according  to  the  nature  of  the  road.  The 
loading  cajjacily  of  the  vehicle  is  ToO  lb.  Two  jjedal-operated  brakes 
are  lit  ted,  one  of  the  exjjanding  pattern  on  each  of  the  rear  wheels 
and  another  of  fh<'  contracting  tyjjc  on  the  jjropeller  shaft  imme-. 
diately  ahead  of  the  dillcrential  gear  box.  This  vehicle  is  being 
offered  at  the  extremely  moderate  price  of  £260,  eoni])lete  with  lead 
battery.  We  were  recently  given  an  opportunity  of  inspecting  one  of 
these  interesting  vehicles  at  the  Kricger  Co.'s  garage,  and  we  were 
much  impressed  with  the  simplicity  of  the  design  and  the  i)raetical 
character  of  the  const  met  ion.  We  arc  informed  that  trial  runs  of  the 
\clii<|c  cm  iKiu  be  arranged  on  application  to  (he  com])any. 


•  "WCISEY"  BIECIRIC  VEHICLE. 

The  ailjoming  illustratiiai  is  oi  (onsiderable  inten  st.  because  it 
hIiow.s  a  I  allcin  of  el(  (trie' vehicle  wliich'l'.as  recently  l.ccn  put  into 
o|M>ration  by  the  manufacturers  of  the  famous-  Wolscy  '  underwear. 


MDK  ViKW  OF  "  WoUsEY"  B.\TTKHY  VeHKI.K. 

'Ihis  eon»|N»ny  hn.-*  a  nunil»er  of  woollen  mill.s  in  the  Ix'ice.ster  distrift. 
'       '     '  '  tliaf  an  t;le<lri<    vehicle  is  tlir  ideal 

_         ^  the  desired  «lclivcry  Hcrvicr  betwji'u 
I  hem.      I  he  ma.lijnc  wad  put  into  oiierntion  shoiilv  nfter  the  ntjt- 

'he company  to rcleHw several 
I"'  Minenl. 

11  ("o.H  staminnl  1>  lyjie.  nnd  is  fitted  with 

""'»• ■  MMMu^  ..  jj.  k  sh;/-  '  •    •  •  .  the  ba.k 

wherU  by  -.iili"  ruller  i>h^»tn«.  ^  eaivu-ilv 

'l  ■'  ninjre  of  niH.iit  H»  on  one  eh.-iryp  of  the 

''"'  ^»     -   ihat  the  .inily  round  of  the  V  nilln  i.n 

nottmplii«hi<il  without  tlie  ntvd  fi>r  IxV^jiting.  an.l  the  .  .r  the 

elini^iiifi  of  the  bnttrr>-  is  suppheil  from  the  (.'oiii|Miny'(i  own  plants 


Considerable  attention  has  been  paid  to  the  design  of  the  body,  and 
we  feel  sure  that  if  the  vehicle  were  to  appear  on  the  London  streets 
it  would  constitute  a  magnificent  advertisement,  and  would  create 
consiflerable  public  interest.  The  panels  are  of  light  bird's-eye  maple, 
and  are  all  carefully  French  polished.  This  latter  fact  will  serve  to 
explain  the  care  taken  with  the  design  of  the  body.  In  the  centre  of 
the  side  panels  is  a  large  medallion  bearing  the  company's  trade  mark, 
a  bust  of  the  famous  cardinal  with  his  red  cap  and  robe.  The  colour 
is  brilliantly  brought  out  in  enamel.  The  photograph  of  the  car  was 
taken  at  l.,eicester  Abbey,  to  which  place  it  will  be  remembered  Wol.'iey 
journeyed  after  his  final  interview  with  the  King,  and  \then  he  came, 
to  u.se  his  own  words,  "  To  lay  his  bones  among  his  own  j>eople." 


ELECTRIC  DUST  VANS. 


Considerable  progress  is  being  made  in  a  number  of  districts  in 
various  parts  of  the  country  with  electrically-operated  vans  for  the 
collection  of  the  town's  refuse.  Among  the  recent  eonvert.s  to  this 
admirable  and  efficient  .system  are  the  Corporations  of  Sheffield. 
Xottinghanwind  Dover.  The  illustrations  show  the  tipping-body 
type  of  Edison  vehicle  adopted  by  the  Nottingham  Corporation. 
This  vehicle  was  supplied  to  the  order  of  Mr.  J.  Terry.  M.lnst.C.E., 


NOTTINGH-AM  CORPOR.VTION    Dl'ST   V.\N.       HtUV    R.MSKP. 

SuiM^rintendciit  of  the  Cleansing  Department.  The  cajwcity  of  the 
vehicle  is  2  tons.  The  Sheflield  van  is  of  almost  identical  design,  but 
has  a  ca|)acity  of  ."{  tons.  These  cars  are  litted  with  a  neat  form  of 
electric  tipping  gear  which  is  o|)erated  by  an  indeiKMidcnt  motor 
which  is  connected  to  the  main  driving  biitterv. 

The  extended  cm])loyment  of  vehi«les  of  tiiis  cla.ss  will  afford  the 
nninicipalif ies  throughout  the  country  an  opjxirtunity  of  proving 
their  undoubted  economies  o\-i>r  horse-dnnvn  or  p'trol  or  stenni- 


XOTTIXOHAM  CoRroBATIOS_l)VST  VaX.       R"»1>Y,TiPPED. 
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Illlllli 


EDISON 


^vsi^Jfe 


ACCUMULATOR 

ELECTRICS 
LEADING!! 

Some  of  the  Reasons : 

Because  they  are  equipped  exclusively  with  the  Kdison 
Accumulator,  which,  now  in  its  eighth  year  of  service,  is 
proving  more  durable,  more  reliable  and  simpler  to  operate 
than  any  other  type  of  storage  cell. 

Because  the  Edison  Accumulator  is  made  of  Steel 
throughout,  including  the  container;  uses  a  steel  pre- 
serving electrolyte;  and  cannot  buckle  its  plates, 
sulphate,  corrode,  lose  its  charge,  nor  suffer  from  the 
effects  of  overcharging,  high  rate  boosting  nor  being 
discharged  to  zero  when  necessary. 
Because  the  Edison  Four-Year  Guarantee  is 

unique  and  warrants  the  user  that  his  accumulator  shall  give 
full  rated  capacity  at  the  end  of  this  time. 
Because  the   Edison    Accumulator   is  the  lightest    and 
strongest  storage  cell  and  may  be  charged  in  less 

time  than  any  other  type. 


EDISON  ACCUMULATORS,  Ltd., 


2  &  3,   DUKE   STREET,    ST.  JAMES, 
l,ONDON,  S.W. 


driven  vehicles.  The  case  of  the  electric  battery  dust  van  has 
hitherto  rested  almost  entirely  upon  the  evidence  of  figures.  The 
fact  that  a  number  of  these  vehicles  are  now  in  service  should  furnish 
operating  data  which  ought  to  bring  into  line  the  many  municipalities 
who  have  adopted  mechanical  propulsion,  either  by  steam  or  petrol, 
or  who,  as  in  the  case  of  the  majority  of  them,  still  rely  upon  liorses. 
The  war  has  in  some  measure  forced  the  hands  of  many  of  the 
municipal  undertakings  in  this  matter.  Their  horses  have  been 
commandeered,  and  even  the  petrol  vehicles  which  have  a  type  of 
body  to  be  of  use  to  the  Government  have  been  taken  from  them. 
In  these  circumstances  they  have  been  unable  to  resist  the  attentions 
of  the  various  firms  who  specialise  in  battery-propelled  vehicles  and 
who  have  recently  laid  themselves  out  to  supply  the  right  type  of 
vehicle  for  this  work.  In  particular  Messrs.  Edison  Accumulators 
have  an  excellent  record  of  sales  of  dust  collecting  vans. 

Quite  apart  from  the  operating  economies  which  the  electrically- 
propelled  dust  van  introduces,  the  cleansing  authorities  are  attracted 
to  the  use  of  these  vehicles  by  the  excellent  facilities  which  exist  in 
the  majority  of  towns  for  recharging  the  propelling  batteries.  The 
necessary  electrical  energy  can  be  obtained  either  from  the  mains  of 
the  local  authority  (comijany  or  municipal),  or  where  small  steam 
plants  are  in  operation  in  connection  with  dust  destructors,  these  are  of 
sufficient  capacity  and  usually  operate  at  the  correct  voltage  for 
battery  charging  purposes.     It  is  encouraging  to  note  that  in  this 


particular  field  at  any  rate  the  battery- propelled  vehicle  is  being 
given  a  real  chance  to  prove  its  merits,  and  the  immediate  outlook 
is  one  whicli  may  certainly  give  the  petrol  and  steam  car  makers  some- 
thing to  think  about. 


TWO  LONDON  ELECTRIC  VEHICLES. 


Nothing  tells  the  story  of  the  progress  of  the  electric  battery  vehicle 
than  pictures  of  their  use  under  service  conditions.  It  is  gratifying 
to  note  that  the  railway  couipanies  are  awakening  to  the  genuine 
merits  of  electric  delivery  vans  for  town  and  suburban  service.  The 
Midland,  in  particular,  have  shown  a  keen  interest  on  the  subject 
and  are  probably  well  ahead  in  the  matter  of  the  use  of  these  vehicles, 
especially  in  the  London  area.  Thei-e  is  no  doubt  that  the  vehicles 
create  considerable  public  uiterest.  A  van  will  come  steadily  and 
almost  noiselessly  along  the  street,  and  its  moderate  speed  and  tpiiet 
runnuig  are  at  once  noticed  by  the  pedestrians  who  invariably  look 
round  and  are  evidently  a  little  mystified.  Should  the  vehicle  pull 
up  at  the  curb  it  will  be  the  object  of  -several  admirers,  and  not  in- 


SiDE  View  of  Midland  Railway  Battery  Van. 


Tyi'ical  2-ton  Batteuy  Van  well  loaded. 
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Parlkulara  and  CcUdogues  from 


CABLES    &  WIRES, 

SIEMENS  BROTHERS  &  CC^td.      motor-car  leads 

(Weatherproof,  Strong,  Flexible  and  Durable). 

BATTERIES 


WOOLWICH. 


Telegrams : 
"Siemens  Woolwich." 


Telephone : 
City  6400  (7  lines). 


&C.,    &C. 


frequontly  the  driver  or  the  van  boy  will  be  questioned  by  some 
pr;wtifriilly-Miin(l('fl  inquirer;  perhaps  a  repentant  user  of  petrol  or 
steam  Vfliicles  on  town  service. 

The  wholesale  as  well  as  the  retail  trader  is  also  coming  to  use  the 
battery  van,  as  the  illustration  of  one  of  I'eter  Keevil's  2-tonners 
shows.  This  vehicle,  a  standard  Juli.son  C-.M.  t3'pe,  is  in  dailv  service 
under  the  arduous  loading  ccmditions  which  now  obtain  in  these 
warlike  times  l)e|>rivod  of  their  horses  as  moII  as  of  petrol  vehicles 
there  are  many  traders  only  too  glad  to  turn  to  the  electric  to  help 
them  out  of  their  troubles.  Initially  they  enter  upon  the  experiment 
with  some  misj^iviiig,  but  before  many  weeks  are  over  they  find  the 
st<'p  fully  justified  by  economic  and  efficient  nmning. 


FROM  BUFFALO  TO  NEW  YORK  IN  AN  ELECTRIC 

VEHICLE. 


Considerable  interest  has  been  evinced  in  the  cross-country  trip  made 
rocfiitly  by  Mr.  (.'has.  S.  Chamberlain,  of  Buffalo,  X.Y.,  in  a  Waverley 
electric.  Mr.  Chamberlain's  original  plans  indicated  that  he  would 
make  the  entire  trip,  004  miles,  in  three  days.  However,  due  to  the' 
exce«'(lingly  poor  charging  service  facilities  in  Albany  and  I'ough- 
kcepsic,  he  was  forced  to  remain  in  Pouglikeepsie  over  night,  thus 
re<piiring  a  day  to  complete  the  trip.  For  the  most  part  Mr.  Cham- 
berlain said  he  found  (•xc<-llent  charging  facilities  in  the  upstate 
towns  where  he  obtained  service  immediately,  enabling  him  to  keep 
uj)  to  his  s(  hedule.  There  were  many  rough  roads  and  several  very 
bad  hills,' which,  however,  were  negotiated  without  trouble.  At  one 
particularly  dillicult  grade  .Mr.  CliambeHain  related  a  rather  amusing 
incident.  It  was  a  steej)  hill  filled  with  deep,  fresh  earth  which  more 
than  (ine  |K'trf)l  car  had  failed  to  take.  Several  onlookers  congre- 
gat«'d  to  watch  the  jM-rformance  of  the  smart-looking  luxurious 
eieetrie  and  a  touring  car  stopped  also,  evidently  waiting  to  see  it 
get  stuck.  Hut  nr)thing  of  the  kind  '  The  electric  sturdily  ploughed 
ilH  way  right  to  the  to|)  of  the  liill  without  any  ajjparent  effort, 
h'aving  the  doui)tful  onlookers  in  a  state  of  surprised  admiration. 
IMkw. -hours  were  consumed  in  covering  the  504  miles,  or  an  average 
of  OHi  kw. -hours  j)cr  mile.  'J'his  represents  less  than  1  cent,  per 
mile  for  the  distance  covered.  .Mr.  Chamberiain  feels  that  his  trij) 
was  a  gn>at  succcas.  That  he  did  not  make  it  in  the  three  days 
originally  planned  was  due  primarily  to  the  inadecjuate  diargiiig 
faeihiies  n-fern-d  to.  and  partially  to  extensive  detours  made  neces- 
Mary  (m  accoiuit  of  ro.id  n'|)airs.  With  anything  like  good  charging 
wrvicc  in  the  afore- mentioned  cities,  .Mr.  Chamberlain  would  ea.sily 
have  negotiated  the  frij)  in  schedule  time.  This  touf  caused  eoii- 
Hid(>rable  comment  and  inten-st  and  is  one  more  instance  to  ]m)ve 
the  iK)wer  ami  cafmcity  for  endurance  whi<  h  are  tlie  inherent  quali- 
licH  of  an  eleelrie  vehicle. 

-HITCH  YOUR  WAGGON  TO  THE  SNOW." 

The  followMig  letter  Was  recently  rc(  eived  by  the  secretary  of  the 
Kl<'<'trie  Vehicle  A.Hmwiat ion.  ,\.V. 

<Jk>ti.kmkn  :  S.intn  (Yuz.,  Cal.,  Fel.ruarv  24.  1014. 

^oiirB  of  Fel.nmry  llth  to  haiid.  I  nni  interested  in  what  voii  sav 
«•«  to  the  future  i,f  electric  WrtKK"""  and  tmekH.  I'etrolrnin.  with  all  its 
''.^•''      '  w"  be  e\hnu(.|e«l  some  ihiy.  but  elcrtrieitv  will  last.      Here 

"'  '  **''  ''"^•'  »  l<"iK  l>i«li  n.ip/thi'  Sierra  Nevada  Hanp-.  where 

the  (  I,., I., I  |,,,N  IIJM  renervnir  of  hiiow  ;  ax  the  warm  seawtn  advances  the 
I.I1..W  inelt^  iiiitl  iminen.ii!.  rivrrN  k"  ienpin^  ilown.  mnking  poHsit>l<«  relav 
after  relny  of  electric  neneratinK  plimtc.      Kle<t  iritv  will  t.e  more  and 

M»or<'     ■' I    -  •         t  t    -  "  :  ■■  .  ,  .  ,,,,  _         , 

ImiIi  1,1- 

.  I     •       .  ,     .   :  iiins  .are  Immuu 

*'*  II  (arm^.  iMlier  tilleii.  are  comiMU. 

lit  lire,  taut  yoii  make  um  a  rom- 
iiieje.  of.  nay.  one  half  .on  to  n  ton 
.ill  two  l»e<l  tvxliex.  one  (or  Itandlin^ 
'"  '    ?     We  roiijil  h.-ive  a  hoiNtini:  arraiiK'e 

"      '   ">'i  pat  the  other  on.  thus 

i\  a  fi'w  iiiinnte!*.     Sarh  .•♦ 

'■or  of   ntidille-rlaHH  j>oo|ile 

1'  .  Iwith.     l)o  you  know  «if 

»iu  n  :\  M'tW'n  ?     If  «>.  put  mn  in  rorrpf«n«»ndrnre. 

^^  -        .*<*nl«  (rii?.  )>iil  own •   '-nrd  of  l."i  aoro*  in  the 

Nittt*  vtiiR  valloy.  when.  I  am  thinking  lo  lix^.     I  would  hke 


to  have  such  a  waggon,  so  I  could  handle  my  fruit,  and  with  the  same 
warrgon  take  my  family  to  church.  The  cost  maj-  be  in  our  way,  for  we 
ha\cn't  got  piles  of  money  to  spend  on  racing  autos.  A  waggon  that 
would  go  10  miles  an  hour  would  be  fast  enough  for  the  class  I  speak  of. 
If  there  is  no  such  electric  waggon  now  manufactured,  make  one.  I  put 
it  u])  to  j-ou  Yankees  to  fill  this  long  felt  want.^ — Fraternally,    J.  H.  M. 


PARKING  SERVICE  FOR  ELECTRIC  VEHICLES. 


There  is  need  for  a  system  for  parking  waiting  automobiles  in  large 
cities,  and  as  evidence  of  this  need  annoyance  is  caused  the  owners  of 
private  houses  in  certain  residential  streets  by  stationing  auto- 
mobiles for  hours  at  a  time  in  front  of  their  homes  while  the  car- 
owner  is  in  some  other  locality  where  laws  prohibit  vehicles  from 
standing  in  one  place  for  more  than  a  specified  time.  Nearly  all  of  the 
large  cities  of  the  United  States  have  enacted  legislation  which  allows 
a  vehicle  to  stand  in  the  business  district  for  but  .30  minutes.  Antici- 
pating the  inconvenience  that  such  regulations  would  cause  car 
owners  who  do  not  employ  chauffeurs,  the  Electric  Vehicle  Associa- 
tion of  America  has  introduced  a  .s\stem  for  parking  electrics  which 
has  succeeded  so  well  in  Chicago  that  practically  all  electric  garages 
there  have  entered  the  service.  The  vigorous  enforcement  of  the 
thirty-minute  law  compelled  many  women  who  were  accustomed  to 
driving  their  own  electrics  to  abandon  their  cars  for  use  while  shop- 
])ing.  While  a  portion  of  one  of  the  parks  in  Chicago  was  thrown 
oj)en  to  the  j)ublic  for  use  as  a  parking  space,  it  was  too  remote  from 
the  shopping  district  to  be  of  any  great  service.  Therefore,  the 
down-town  electric  parking  service  idea  had  its  first  conception  as  a 
remedy  for  the  existing  conditions,  and  at  the  same  time  to  give  to 
the  passenger  electric  vehicle  the  distinction  of  {wssessing  a  serAice 
which  is  not  available  to  any  other  tv-pe  of  car. 

The  matter  of  expense  being  prohibitive  for  each  electric  garage 
alone  to  maintam  a  parking  station,  three  of  the  largest  co-ojierated, 
and  through  the  efforts  of  the  Chicago  Section  of  the  Electric  V'ehicle 
Association  a  station  was  starte<l  with  head<)uarters  at  the  electric 
shop  of  the  Commonwealth  Edi.son  Co.  Patrons  leave  their  cars  at 
the  station  designated,  and  receive  a  key  tag,  which  states  plainly 
that  the  service  is  accepted  on  condition  that  same  is  entirely  at 
owner's  ri.sk.  The  car  is  then  i)arked  by  a  competent  chauffeur,  and 
returned  at  the  time  specified  by  patron.  There  is  no  charge  to  the 
customer  for  this  service.  The  licensed  chauffeur  is  maintained  at 
.")0s.  a  week,  each  garage  paying  lOs.  ]>er  week.  The  idea  became  so 
j)opular  that  three  more  garages  a|)|)lied  for  the  service,  and  a  second 
station  was  started.  Here  the  expense  was  50s.  also,  each  entering 
garage  paying  Kis.  a  week. 

ELECTRIC  VEHICLE  RECOMMENDED  FOR  USE  IN 
FILM  PRODUCTION. 


The  motor  ear  has  now  definitely  enteretl  ajiother  field  and  h.as 
allied  it.self  with  another  industry  which  is  at  pn\><ent  in  a  flourishing 
condition.  The  moticm  })ictuir.  business,  which  is  now clas.s«'<l  among 
the  .seven  greatest  world  industries,  has  acquired  the  motor  car  as  a 
necessary  a.s.set.  The  film-i)roducing  concerns  use  a  lot  of  cars  and 
u.se  them  very  roughly,  ftxi.  It  is  stated  that  £,")(H).(XK)  worth  of 
motor  trucks  and  ])assenger  carriers  are  us<^d  in  one  district  in  Cali- 
fornia. One  concern  and  its  actors  are  n>j>resented  by  3(.K)  machines, 
and  scores  of  u.sod  cars  aix*  bought  for  wnvking  purjK»ses. 

As  a  n-sult  of  using  jH'trol  cars  so  extensively  among  jXHipIe  who 
are  fn»quently  not  familiar  with  the  complicated  mechanism,  many 
.serious  accidents  have  occurred  to  actors  and  thousands  of  feet  of 
film  have  oft<>n  Inx-n  ncMnllcssly  wasted.  The  electric  vehicle  with 
its  simple  mechanism  and  jKKsitivene.ss  of  c(mfrol  must  ultimately 
l>e  recognised  as  tlie  safest  vehicle,  and  the  one  lH»at  adapted  to 
furtherinp  tlie  <lramatie  interest  of  the  picture  when  the  action  of  the 
plot  is  fle|)endent  on  a  ipiick  get-away  or  an  imme<liate  stop.  To 
further  emphasise  the  danger  of  using  ix»frol  ears  in  taking  pictures 
of  soeniiK  wlien'  thev  must  l>e  oivratofl  bv  actors  who  htv  not  skillet! 
drivers,  a  numl>er  of  instanct»s  have  lK>en  eolUH-fe<l  where  actors  have 
either  l»ren  seriously  hurt  or  liave  barely  P)*ea|»ed  real  injury.  As 
evident^  of  the  danger  and  diffirtdty  exix-riem^cd  in  using  a  jietrol 
car  in  film  production, a diKtstrous  accident  hapiiened  some  time  ago  . 
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(Registered) 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 

No  better  testimony  can  be  found  of  the  satisfaction 
which  the  Battery  is  giving  in  actual  service  than  the 
number  of  repeat  orders  which  we  are  receiving.  We 
can  substantiate  every  claim  made  for  it  by  the  experi- 
ence of  users  over  considerable  periods,  and  are  able  to 
clearly  demonstrate  that  its  life  is  between  two  and 
three  times  that  of  an  ordinary  flat  plate.  While  its  re- 
liability day  in  and  day  out  has  been  proved  beyond  cavil. 

WILL  STAND  HEAVY  BOOSTING  CHARGES. 


>€litonlie 


ELECTRICAL  clifton  junction, 

STORAGE  CO.  Manchester 

¥  TVJfT'rrk*  Aj      LONDON  OFFICE: 

LIM  1   1  hi)   ^  ^"^^  VICTORIA  STREET. 


While  taking  a  picture  of  a  sensational  "  act,"  a  car  containing  three 
passengersjjwas  to  be  driven  directly  to  the  edge  of  a  precipice  and 
stopped.  The  passengers  were  to  leave  the  car  and  dummies  were 
to  take  their  place,  being  thrown  over  the  precipice  in  tlie  car,  thus 
portraying  a  thrilling  and  realistic  wreck  on  the  screen.  The  actor 
driving  the  car  had  had  practically  no  experience  in  driving,  and  when 
he^got  to  the  edge  of  the  cliff  he  became  panic-stricken.  In  his 
excitement  and  confusion,  instead  of  throwing  on  the  brakes  he  opened 
the  throttle,  accelerated  the  car  and  plunged  it  over  the  precipice 
with  the  passengers.  While  no  one  was  killed  or  seriously  hurt,  all 
suffered  painful  injuries. 

Accidents  of  this  kind  would  be  practically  impossible  with  an 
electric.  When  a  person  in  the  position  of  a  driver  sees  danger 
imminent  and  becomes  fear-stricken,  the  natural  impulse  is  to  throw 
the  body  back,  thrustmg  the  feet  against  the  floor  of  the  car.  In  an 
electric,  the  brake  pedal  not  only  throws  on  the  brakes  but  automa- 
tically cuts  off  the  current.  There  is  no  accelerator  to  confuse  him. 
In  traffic,  its  ease  of  operation,  positiveness  of  control  and  immediate 
response  to  the  driver's  touch  recommend  it  especially  as  the  vehicle 
par  excellence  for  traffic-congested  streets  where  frequent  stops  are 
necessary.  Because  of  its  few  parts  there  is  nothing  about  an 
electric  to  get  out  of  order  and,  with  the  proper  care  and  attention 
to  charging  and  batteries,  it  gives  practically  uninterrupted  service 
at  all  times. 


Electric  vehicles  are  now  in  the  market  that  will  take  most  of  the 
gradients  found  in  and  about  Simla.  An  automatic  governor 
arranged  on  the  shaft  and  operating  brakes  could  keep  the  speed 
limit  down  to  any  desired  figure  :  this  would,  of  course,  be  necessary 
in  order  to  prevent  accidents  b}-  people  coasting  down  hill  at  abnor- 
mal speeds.  Zig-zags  could  be  mancpuvred  by  having  a  revolving 
driving  seat  with  a  set  of  operating  gear  on  both  the  front  and  back 
of  it,  so  that  the  driver  could  reverse  the  direction  of  the  car  andjat 
the  same  tune  be  always  facing  the  direction  in  which  the  car  is 
travelling.  The  overall  dimensions  of  the  car  need  not  exceed  about 
11  ft  by  5  ft.,  wliich  would  be  inappreciably  larger  than  the  present 
single-seated  rickshaw.  Tlie  conditions  in  a  hill  station  are  ideal  for 
regenerative  control,  and  advantage  would  naturally  be  take,  of  this 
fact.  The  electric  braking  properties  of  the  motor  greatly  facilitate 
matters  for  hUl  station  use. 


BATTERY  EXCHANGE  SYSTEM  APPLIED  TO  ELECTRIC 
PASSENGER  VEHICLES. 


ELECTRIC  VEHICLES  IN  INDLA. 


The  whole  question  of  electric  vehicles  is  receiving  a  great  deal  of 
attention  in  England  at  the  present  time,  and  some  of  the  same  enter- 
prise might  also  be  shown  in  India.  It  is  generally  the  borough 
electrical  engineers  who  have  taken  the  iiiitiative  in  the  matter  .so 
far,  and,  says  "  Indian  Engineering,"  this  should  be  a  stimulus  to 
municipal  and  other  engineers  who  are  in  charge  of  electric  installa- 
tions in  India  to  follow  their  excellent  example. 

There  seems  again  no  reason  why  small  electric  vehicles  should  not 
displace  the  rickshaw  in  hill  stations  where  these  are  in  general  use. 
Take  Simla,  for  example,  where  the  rickshaw  is  used  universall\',  and 
is,  with  its  four  refractory  «oolies,  a  source  of  perpetual  aimoyance. 


Ranking  with  the  tremendous  interest  manfested  in  the  recent 
large  price  'inductions  of  several  makers  of  electric  passenger  vehicles 
in  the  I'nited  States  is  the  important  development  of  the  battery 
rental  and  exchange  systems,  which  many  authorities  seem  to  feel 
are  destined  to  exert  a  far-i-eaching  influence  on  the  automobile 
industry  in  general.  Some  pi-edictions  ai"e  to  the  effect  that  withii  a 
comparatively  short  time  the  demand  for  electric  vehicles  will 
become  so  gi^at  that  it  will  not  only  tax  the  capacity  of  existing 
electric  vehicle  manufacturers,  but  will,  furthermore,  compel  petrol 
car  manufacturers  to  enter  the  electric  vehicle  field  extensively. 
This  would  mean  that  the  electric  vehicle  is  to  acquire  the  supremacy 
now  enjoyed  by  the  j>etrol  motor,  especially  for  city  and  suburban 
work. 

There  are  a  number  of  battery  rental  and  exchange  systems  now 
available  for  electric  commercial  vehicles,  and  it  is  interesting  to  notp 
that  recently  a  large  manufacturer  of  passenger  electrics  in  Chicago 
(Walker  Vehicle  Co.)  announced  great  price  reductions,  the  vehicles 
now  being  put  out  without  batteries,  enabling  purchasers  to  use  the 
battery  exchange  and  rental  systems.     However,  it  is  stated  that  the 
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TUDOR 

Accutxiula^tors 

FOR    ELECTRIC  VEHICLES. 


ELECTRIC  OMNIBUS     BRIGHTON  AND  HOVE. 

About  16  Electric  Omnibuses  have  been  in 
regular  service  for  the  past  six  years,  and 
TUDOR    Accumulators    have    been    employed 

exclusively. 

THE  TUDOR  ACCUMULATOR  CO.,  LTD., 

3,  CENTRAL  BUILDINGS,  WESTMINSTER,  LONDON,  S.W. 

Worki  :   DUKINFIELO,  near  MANCHESTER- 


imnlmscr  of  lliis  jwirticular  make  of  car  has  the  oi)tion  of  bujnng  it 
with  or  widiout  l)aU«Tics.  To  those  who  desire  to  huy  without 
Iwitteries  a  large  defhicfion  is  iiiiule.  They  can  procure  rental 
l)a<t«'ries  from  a  local  battery  company  or  through  an  electric  garage. 
Tin-  cuHlomer  has  the  privilege  of  laying  the  car  o(T  for  two  months 
rliiring  tin-  year's  contract,  for  which  time  there  is  no  charge  for  the 
hatlcry  aft<T  the  customer  has  given  the  sjMcified  numher  of  days" 
notice.  The  eapiu-ity  of  the  battery  in  amjx're-houi-s  is  guaranteed 
to  Im'  kept  u|>  at  all  times  when  fully  cliarged  in  such  a  shape  a.s  to 
deliv.T  HU  |KT  cent,  of  its  rated  capjicity.  The  Battery  Rental  Co. 
will  make  n'pain*  of  all  broken  jars,  terminals  or  such  minor  repairs 
iwan-  ncces,sjiry  frtun  time  to  time  lokeejt  the  I)attery  in  good  ojyrat- 
ing  condition.  In  other  wonls.  the  amount  paid  jK'r  month  to  the 
batfcr>'  coiniwmy  will  cover  all  exiK'nses  and  will  provide  the  cus- 
fomer  with  a  battery  in  goo<l  condition  at  all  times.  Whenever  the 
Imltery.  through  use,  fails  t«»  give  the  required  mileage,  a  new 
batl^-ry  is  put  in.  The  euHtomer  agretw  to  accept  the  res|K)nsibility 
for  the  loss  of  the  batt^-ry  in  ca-se  of  (ire.  theft  or  collision.  The 
Battery  Benlal  Co.  jigivcs  also  that  a  deduction  may  be  made  from 
the  riMital  if  the  battery  in  out  of  eommiiwion  for  more  than  24  hours 
aft«>rn(itilicalion  by  the  own«'rs  of  the  car  that  it  is  in  need  of  .•ilt<'n- 
fion.  The  euHl<uner  agn-cM  to  liavi-  the  battery  charg<>d  r««gularly, 
and  to  give  it  n'aj«onable  eare  iih  to  fluHhing  and  charging.  The 
n'utnl  battery  company  \\i\s  the  right  to  ins|H'ct  th(>  battery  at  the 
euHtomer'N  garage  at  a  rt>a.sonabK-  time,  and  further.  ha.s  aright  to 
n>niove  the  l)atfer>-  fnuu  the  car  without  notice  at  any  time  upon 
fniluit'  of  the  <  ustonuT  to  \uxy  the  rvgular  rent. 

It  ia  elaimed  by  the  manufacturer  that  then'  arc  many  excellent 
■'■  '  '     '"  f«^'uir  <»f  thin  r<«ntal  Imttery  pn.posilion.      In  the  first 

pi  cxiw't  maintenance  coHt.-*  (tn  battcricH  will  l»e  known  deli- 

MitHy  to  thr  customer.     They  wilRn-  no  higher  than  the  stipulaKnl 

f"r  the  full  si-rviee.     The  euxtomer.  under 


II 


n.Mrly  two  y©«rs'  rrntAl  ncrvic*. 

^^ho  I '  '     -•  n^Ujd  MI  . 

batf..  U,      I,    , 

.1. 

.  ■  .■,,-„(.  , .itions  rr  ■  T^" 
•  on.      Aftrr  a  hot  in  . 


'  of  a  battery,  which  is  sufticient  to  pjiy  for 
In  addition  to  this,  the  cuHtomcr 

"  no  extras  for  the  wa.shing  of 
I   that    it    is   1>\    f.»r  'lie  more 


'f  diffci 

■vchmI  t  I 


'   must  not  lie 
•<  or  fourtifths 


.1  it,s  Iota]  life.  ni\(\  wonhl  !.tiil  Iv  able  to  gi\-r  eonsnlerabIc  scnic^.  it 


sometimes  happens  that  its  mileage  capacity  has  materially  de- 
creased, and  that  before  the  full  life  of  the  battery  has  been  consumed 
it  is  necessary  to  purchase  a  renewal  in  order  to  get  the  required 
mileage.  It  is  further  maintained  that  with  a  rental  batterj-,  capa- 
city is  guaranteed.  When  it  has  reached  a  point  that  sufficient 
mileage  is  put  in,  the  user  is  assured  of  a  rental  battery  at  con- 
tinued high  efficiency  at  all  times.  Most  owiiers  of  electric  cars 
spend  from  one  to  two  months  out  of  town  per  j'ear,  at  which  time 
their  car  is  taken  out  of  service.  In  the  case  of  a  rental  battery 
during  this  time  a  deduction  is  made,  and  for  the  time  this  car  is  out 
of  use  their  batterj'  cost  stops. 

The  vehicle  manufacturer  responsible  for  this  particular  .system 
further  states  that  the  customer  is  also  iissured  against  any  mishaps 
in  regard  to  treatment  and  care  of  his  battery,  the  Rental  Battery 
f'o.  being  responsible  for  keeping  the  batterv"  in  prime  condition. 
When  the  customer  owns  his  battery,  and  through  mistreatment  or 
inattention  its  life  is  impaired  or  depreciation  sets  in,  he  alone  is 
responsible.  It  is  pointed  out  that  the  general  introduction  of 
battery  rental  .systems  will  greatly  change  the  complexion  of  the  entire 
automobile  industry,  with  greatly  increased  popularity  for  the 
electric. 


THE  WORNOUT  "PLUG 


»» 


As  I  go  drilling  through  the  town  I  see  old  horses,  broken  down, 
Poor,  friendless  and  abandoned  plugs,  still  straining  feebly  in  their 

tugs 
To  haul  big  loads  beyond  their  strength  and  hoping  death  will  come 

at  length. 
Ah,  what's  more  pitiful  than  these,  the  worn-out  nags  with  broken 

knees — • 
And  broken  hearts  as  well,  no  doubt — their  ribs,  all  fleshless,  sticking 

out. 
With  shoulders  sore  and  tortured  eyes,  where  gather  fifty  million  flies. 

When  they  were  young  and  fat  and  strong  they  laboured  blithelj'  all 

day  long, 
Or  on  the  pike  like  Maud  S.  raced — they  did  their  best  wherever 

placed. 
Then  there  were  hands  to  stroke  the  necks  of  these  poor  man-forgotten 

wrecks, 
And  they  were  groomed  and  manicured,  and  lives  of  comfort  seemed 

assured. 
But  when  the  vim  of  youth  was  o'er,  and  they  could  caracole  no  more. 
Like  outcasts  they  were  chased  to  die  at  least  six  deaths  a  day. 

Xo  kindly  rifie  ends  life's  storm  ;   no  friendly  dose  of  chloroform. 
They'll  bring  a  few  dishonoured  yen,  so  send  them  to  the  dinky  men  ! 
Whene'er  I  see  a  poor  old  steed,  sad  eyed,  despairing,  broken  kneed 
1  think:    "The  man  who  wore  him  down  should  haul  his  burde  i 
through  the  town  !  "  Wnll  M<i.'<on. 

[The  moral  to  be  drawn  from  these  doleful  verses  is  buy  an  electri  ' 
vehicle  and  stick  to  it.] 


MAIL  HANDLING  BY  ELECTRIC  TRUCKS. 


Electric  storage-battery  trucks,  replacing  trolley  mail  cars,  have 
been  adojjted  by  the  I'nited  States  tiovemment  for  the  handling  of 
mail  in  the  postal  district  of  Boston,  Mjvss.  The  new  vehicles  began 
service  .Vugust  I"),  l!)l."). 

The  Boston  Mail  Delivery  Co.,  with  a  capital  of  £10.m)0.  has  been 
organised,  and  there  will  be  l.'J  mail  trucks  of  (Jeneral  Vehicle  Co. 
maimfacture,  each  of  lo  ton  rating.  Ten  trucks  an'  for  delivery 
only,  and  two  for  collecting  the  sacks  from  |)ost^d  stations  and 
delivering  thom  to  the  general  post  office.  The  former  will  be 
manned  by  a  chauffeur  only,  and  the  latter  will  ha\<'  :i  mail  clerk  in 
addition  to  the  chauflfeur. 

The  sacks  had  to  be  taken  fnuu  the  loading  plattorms  in  the  jxjst 
ollicc  basement  in  horse-drawn  wagon.s,  which  entcn'd  the  building 
by  a  ramp  from  the  street  at  either  side,  and  then  transferred  to  the 
ears,  which  stood  in  the  centre  of  the  street.  This  double  handling 
of  the  sacks  is  now  obviated,  the  electric  trucks  entering  the  building 
and  loa<ling  and  discharging  at  the  basement  platforms. 

The  longest  run  to  Im-  made  on  any  route  is  2'.\n  miles  :  the  next 
longest  ISr*  miles.  These  nuis  cover  a  circuit  of  the  subtirbs  and 
include  stojw  at  several  sub-]>ost  offices.  The  ears  will  be  run  during 
the  day  and  well  info  the  night,  and  some  extra  trips  will  be  made  on 
Snmlays, 

(lamgiug  an«l  can'  of  (he  tnicks  will  Ik?  carrie<I  out  at  the  Boston 
Fkliwu)  Co.s  Atlantic-avenue  electric  garage,  when*  intorchangcAble 
Htoragp  batforiej*  will  l>o  kept  ehatv<Hl.  t«i  l>e  imme<liately  substitute<l 
for  s|>enl  batteries  when  (he  tnieks  come  in  from  their  nms. 

The  bat  (cry  equipmetU  oonsis(s  of  44  cells.  15  pIa(o  Inmclad  Fixide, 
jMiH  there  will  l»c  |.i  ba((prie8  for  use  of  the  CArs. 
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ELECTRIC  VEHICLE 


PROGRESS 
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BATTERY  VEHICLES  WITH  SEARCHLIGHTS. 


Considerable  interest  attaches  to  the  work  whioh'the'' Birmingham 
Electrical  Engineers' (Volunteers)  have  been  doing'in  the  metropolis 
of  the  Midlands.  "' At  the  "outbreak  of  war  a  regiment  of  electrical 


The  vehicles~employed  are"of  the'Edison  Ci.M.C.  type,  with  single 
motor  drive  and  large  battery  mounted  on  tlie  top  of  the  rhassLs 
frame  and  not  underslung.  The  controller  and  in.struments  are 
mounted  on  the  forward  side  of  the  dashboard  and  enclosed  by  a 
short  weatherproof  hood.  This  design  is  identical  with  that  which  Ls 
in'use  for  'buses,  dust-vans,'deliverv  lorries,  and  a  number  of  other 
uses.     The  operations  were  closely  followed  by  Mr.  R.  A.  C'hattock, 


Battery  Vehicle  with  Search  Light. 


Battery  Vehicles  w^TH  Search  Li^ht  and  Petrol  Dynamo  Set. 


engineers  was  formed,  and  it  has  been  kept  constantly  active  bj^ 
various  operations  such  as  laying  signal  lines,  establishing  lighting 
plants,  operating  telejihone  and  telegraph  lines,  &c.  The  adjoining 
illustrations  show  how  Edison  battery  vehicles,  which  seem  to  be 
booming  at  present  in  the  Briiningham  district,  were  temporarily 
pressed  into  service  for  some  recent  operations  in  the  Warley  district. 
These  operations  were  arranged  on  the  instructions  of  the  regimental 
commandant.  Col.  Lewis.  One  of  the  vehicles  carries  a  complete 
petrol  dynamo  set  with  controlling  switchgear,  and  the  other  is  fitted 
with  a  60-ampere  regulation  searchlight.  During  the  course  of  the 
operations  it  was  demonstrated  that  the  vehicle  could  be  run  over 
give-and-take  roads  and  the  searchlight  could  be  used  at  the  same 
time  from  the  battery  with  which  the  vehicle  was  propelled.  An 
instructive  feature  of  the  demonstration  was  the  almost  complete 
silence  of  the  battery  propelled  car  in  travelling  along  the  road  with 
the  searchlight  in  operation.  This  feature  admitted  of  the  car  being 
kept  moving  while  the  beam  of  the  searchlight  was  directed  upon  a 
fixed  point.  There  was  no  need  to  stop  the  vehicle  in  order  to  listen 
for  "  enemy  aircraft."  It  was  demonstrated  that  this  movement  on 
the  part  of  the  searchlight  would  be  distinctly  battling  to  the  enemy. 


Honorary  Colonel  of  the  Birmingham  Electrical  Engineer's  Volun- 
teers, also  by  D.  Shanks,  E^q.,  J. P.,  the  Commandant  of  the  Cor^^s. 
The  vehicles  have  recently  been  supplied  by  Mr.  J.  P.  Kemp  to 
Messrs.  Hopes  Ltd.  and  Mr.  \V.  1).  Richards,  who  kindly  placed  them 
at  the  disposal  of  the  electrical  engineers. 


INDUSTRIAL  TRUCKS  IN  OPERATION. 


For  a  i^eriod  of  about  \S  months  the  Bullock  Electric  Co..  Ohio, 
has  had  in  use  a,  2-ton  electric  industrial  truck.  Formerly  the  com- 
pany found  it  necessary  to  use  two  railix>ad  industrial  trucks  and  six 
hand  trucks  to  serve  its  factory  departments.  These  trucks  in  all 
required  10  men,  while  the  one  electric  truck  superseding  them  re- 
quires only  two  men.  The  following  tigui-es  show  the  i-e'ative  costs 
of  the  different  jystems  for  one  year  :  Former  Transjwrters  :  Two 
industrial  railroad  trucks  at  £18.  15s.  each,  £37.  10s.  ;  six  hand 
trucks  at  £3.  2s.  6d.  each,  £18.  15s.  ;T  cost  of  industriaL  track  in 
factory,  £104  ;   uiterest  for  one  year  at   6  per  cent..  £!'.  13s.  ;   total. 
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CHARGING 

BATTERY 

VEHICLES. 


IGMMIC 


UNIT   TYPE    BATTERY    CHARGING   PANELS 

ore  ihc  mo«l  convenient  and  thorougKly    developed   Charging 
Rheostnlsyel  availal>le.     The  compactness  of  each  unit  with- 
out omi««ion  of  any  essential  feature  and  tKe  easy   expansion 
of  plant  arc  worth  consideration. 

IGRA/1IC  FTECTRIC  C9 ]''? 

147.    Queen    Victoria    Street.     London. 
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nlxiut  £I7U.  I'rfsciit^TransiMjrtor:  ()ne"^elcftric  industrial  truck, 
£250;  intcrcKt  at  6  per  cent.,  £15';  total,  £20;").  The  diflcrence  in 
tlif  initial  cost  of  flic-  two  outfits  is  thn.'i  £0')  in  favour  of  the  hand  and 
iiiduMtriai  tnick.s.  'i'hc  follrjwing  covers  the  comparative  costs : 
Kornjer  tnicking  force,  10  men  at  8k.  4d.  per  day,  £4.  3s.  4d.  ;  ])re- 
Hcnt  fnnkinc  force,  two  men,  10s.  8d.  ;  saving  per  da}',  £3.  6s.  8d. 
I'Vt.iii  this  it  is  (•al(iiliit<(l  thai  the  difTerence  in  the  cost  of  the  two 
ByHt<'niH  is  wipofl  out  in  the  labour  .saving  in  six  weeks'  time. 
()[»erafing  on  a  basis  of  .">(!  weeks  a  year,  which  was  the  case  of  the 
iJiilhxk  jilant  for  the  jklsI  12  month.s,  the  saving  in  labour  appro.xi- 
mutcs  £916,  jih  again.st  the  u.se  of  hand  trucks.  The  question  of 
i!epn-<iation  is  (igiin-d  at  20  jkt  cent,  for  both  .sy.stems.  No  trouble 
haK  been  ex|Hrience<l  ill  carrying  a  full  load  of  4,0(K)  lb.  over  rough 
runways  and  down  narrow  aisles  ;  loads  are  al.so  carried  to  and  from 
the  building  acro.ss  the  street.  In  serving  the  upper  floors  the  truck 
iH  himply  nm  on  one  of  the  many  elevators  in  the  different  builduigs 
and  conveye<l  to  the  floor  desired.  Another  use  to  which  it  is  put  is 
in  delivering  material  from  one  shop  department  to  another,  where 
the  overhead  cnmeH  cannot  be  usctl.  The  maintenance  ex- 
jienw.  exclusive  of  current,  is  put  at  less  than  £10  for  the  entire  18 
months  that  the  truck  has  been  in  use.  The  comj)any  has  its  own 
[lower  jilant,  but  ha<l  it  been  necessjiry  to  buy  current  from  pub- 
lic Horviee  [lower  jilant  the  current  cost  would  have  averaged 
iipproximutely  Is.  a  day.     "  Iron  Age." 


A  •CO-OPERATIVE"  MOTOR  LORRY. 


?  The  Iilack|KK)I  Industrial  Co-operative  Society  has  recently  taken 
delivery  of  an  electric  lorry  supjilied  by  Me.s.srs.  Drake  &  CJorham 
fl.td.),    IT.    Spring  gardens.    Manchest«r.     This    vehicle,   as    will    be 


located  inVcompartment  on  the  front  of  the  chassis, "partly  ujider  the 
driver's  seat,  and  extending  slightly  bev'ond  this  to  the  point  where 
the  loading  platform  commences. 

Current  is  taken  from  the  battery,  through  a  controller  under- 
neath the  front  l)onnet,  to  the  motor,  which  is  suspended  from  the 
rear  end  of  the  chassis  frame  and  drives  on  to  the  worm  dififereutial 
gear  through  a  flexible  shaft  of  special  design  giving  a  '"  cushioned  " 
drive,  *ree  from  shocks,  even  on  uneven  roads.  The  differential  gear 
is  mounted  on  a  countershaft  which  carries  a  chain  sprocket  at  each 
extremity,  and  these  sprockets  drive  direct  on  to  the  rear  wheels  by 
standard  roller  chains.  The  controller  handle  is  mounted  above,  and 
concentric  with,  the  steering  wheel,  .so  that  the  handling  of  the  vehicle 
is  a  simple  matter.  Two  foot-brakes  are  provided,  one  pedal 
operating  an  internal  expanding  drum  brake  on  each  of  the  rear 
wheels,  while  the  second  (emergency)  i>edal  actuates  a  similar  drum 
on  the  differential  shaft. 

A  Klaxon  horn,  operated  by  a  contact  switch  under  the  drivers 
heel,  heralds  the  approach  of  the  car  when  necessary-  to  clear  the  road, 
and  the  equipment  is  completed  by  two  electric  head-lamps  and  an 
electric  tail-lamp,  all  of  which  are  controlled  by  a  switch  on  the  dash- 
board, so  that  the  driver  can  light  them  without  leaving  his  seat.  The 
vehicle  is  rated  to  travel  fully  loaded  at  11  miles  per  hour,  but  in  the 
trips  that  have  been  made  the  average  running  speed  has  been  found 
to  be  well  up  to  the  legal  limit  of  12  miles  j)er  hour. 

As  the  society  possesses  its  own  suction  gas  and  electricity  plants  in 
Charnley-road,  the  battery  is  charged  and  the  lorry  driven  at  the  very 
minimum  of  cost.  The  driver  of  the  new  lorry  is  to  be  congratulattnl 
on  having  an  easier  job  than  his  petrol  car  confreres,  as  he  has  no 
laborious  cranking  to  do  before  starting,  no  gear  changiiig  to  perform 
when  starting  and  stopping  and  negotiating  hills,  no  carburetter  to 
worry  about  and  to  keep  clear  of  grit,  and  no  oily  engine  to  make  his 
hands  dirty.  Further,  there  is  no  possibility  of  his  being  confronted 
on  a  dark  rainy  evening  with  the  problem  of  having  to  light  three 
acetylene  or  oil  lamps  in  a  high  wind  and  discovering 
that  he  has  only  one  match  to  do  it  with  !  He  retains 
his  .seat  beneath  the  siielter  of  his  canopy,  and  merely 
turns  on  the  lighting  switch. 

The  memljcrs  of  tl.e  society  are  also  to  be  congrat- 
ulated on  l)eing  i)art  owners  of  a  smart-looking  car 
that  bids  fair  to  save  them  money. 


NEW  BATTERY  CHARGING  RATES  IN 
BIRMINGHAM. 


'pr.RATiVB  S«x-ibty'8  30-cwt.  Edisoi:  Vkiiiclk 


li  llir  r«r  tor  iil<out  fiM  imir';  oii  one  chnrpr. 


I  M.xl.l 

(  pn> 
The  liatlcn-  » 


In  order  to  encourage  electric  vehicle  u.sers  in  the 
Birmingham  area  of  sujijily.  .Mr.  R.  A.  Chattock.  ihe 
city  electrical  engineer,  and  the  chairman  of  the 
i:iectric  Vehicle  Committtx^,  has  recently  put  into 
force  a  revised  scale  of  rates  for  batter^'  vehicle 
charging.  In  accordance  with  the  scale  of  rates 
arranged  by  the  Klectric  Vehicle  C<»mmitteo,  in  con- 
sultation with  a  large  numl>er  of  electricity  under- 
takings in  various  jiarts  of  the  coimtry.  a  mininuim 
charge  has  In'en  fixed,  which  the  vehicle  >i.s«'r  must 
|»iiy  whenever  he  brings  in  a  car  to  be  charged.  Any 
electrical  energy  used  over  an<l  alxne  this  minimum 
charge  was  to  l»e  paid  for  at  Id.  a  unit.  In  the  Hir- 
mingham  district  the  minimum  charge  was  lixe<l  at 
2s.  that  is  to  sjiy.  24  units  of  electrical  energy  at 
Id.  a  unit.  Vehicles  of  the  smaller  tyjx»  which  do  not 
require  24  units  at  a  charge  had.  however,  to  he  paid 
for  on  the  minimum  charge  basis.  If  only  12  units  were  taken  this 
meant  th.it  the  vehicle  user  w.is  jwying  at  the  rate  of  2d.  per  >niit. 
Prolwbly  .It  the  time  the  vehicle  was  sold  to  him  it  w.is  jxiinted  out 
thill  the  rates  for  electrical  energy  for  charging  battery-  vehicles  in 
Hirminghitm  district  was  Id.  |»er  unit.l^^Tlie  minimum  char^  of  2s. 
\«x>uld.  therefore,  ojicratc  to  this  ^particular  type  of  vehicle  users' 
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EDISON 


ACCUMULATOR 

ELECTRICS 

are 

LEADrNG!! 

Some  of  the  Reasons : 

Because  they  are  equipped  exclusively  with  the  Edison 
Accumulator,  which,  now  in  its  eighth  year  of  service,  is 
proving  more  durable,  more  reliable  and  simpler  to  operate 
than  any  other  type  of  storage  cell. 

Because  the  Edison  AccuAiulator  is  made  of  Steel 
throughout,  including  the  container;  uses  a  steel  pre- 
serving electrolyte;  and  cannot  buckle  its  plates, 
sulphate,  corrode,  lose  its  charge,  nor  suffer  from  the 
effects  of  overcharging,  high  rate  boosting  nor  being 
discharged  to  zero  when  necessary. 

Because  the  Edison  Four-Year  Guarantee  is 

unique  and  warrants  the  user  that  his  accumulator  shall  give 
full  rated  capacity  at  the  end  of  this  time. 
Because  the   Edison    Accumulator   is  the  lightest    and 
strongest  storage  cell  and  may  be  charged  in  less 
time  than  any  other  type. 


EDISON  ACCUMULATORS,  Ltd., 


2  &  3,   DUKE   STREET,   ST.  JAMES, 
L.ONDON.  S.V\^. 


=      AGENTS; 


Birmingham  :  — 

J.   P.   KEMP. 
Grand    Hotel,   Birmingham, 


Lancashire   and   Cheshire:  — 

DRAKE  &  GORHAM,   Ltd,, 
47.    Spring    Gardens,    Manchester. 


Glasgow  :  — 

J.     HALLY     CRAIG, 
45,    Hope   Street,    Glasgow. 
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detriment,  and  also  give  him  the  impression  that  he  had  been 
deceived.  Assuming  the  vehicle  to  be  in  daily  use,  the  weekly  cost 
to  the  small  vehicle  user  on  the  minimum  charge  basis  would  be  12s. 

Since  a  number  of  electrics  have  been  put  into  service  in  the 
Birmingham  district  by  tradesmen  who;  not  having  their  own  plant, 
purchase  energy  from  the*  Corporation,  this  anomalous  state  of 
affairs  has  been  brought  to  light.  A  |-ton  vehicle  under  normal 
working  conditions  will  not  consume  more  than  8s.  worth  of  elec- 
trical energy  per  week — that  is  to  say,  about  96  units.  With  the 
minimum  charge  of  2s,  in  operation  this  type  of  vehicle  user  in  paying 
12s.  was  obviously  not  given  an  opportimity  to  run  his  vehicle  imder 
the  most  economical  conditions.  If  during  the  day  a  boost  of  only 
short  duration  was  required,  the  minimum  charge  was  again  2s. 

It  will  readily  be  understood  that  this  st;heme  of  charging  could  not 
remain  in  operation  without  occasioning  adverse  criticism  and  giving 
rise  to  dissatisfaction  amongst  small  vehicle  users.  Mr.  Chattock 
therefore  recommended  his  committee  to  put  the  matter  upon  a  more 
equitable  basis.  He  suggested  that  the  minimum  charge  should  be 
reduced  to  a  figure  of  6s.  per  week,  with  a  minimum  charge  of  Is.  for 
any  boosting  chi.rges  required  at  any  period  in  the  day,  any  excess  of 
energy  taken  to  be  charged  at  the  rate  of  Id,  per  unit.  This  new 
scale  has  been  in  force  for  about  a  month,  and  is  giving  general 
satisfaction.  Mr.  J,  P.  Kemp,  who  is  at  present  very  active  ^n  pro- 
pagating the  sale  of  Edison  electric  vehicles  in  the  Birmingham  area, 
states  that  a  ^-ton  vehicle  doing  about  200  miles  a  week  will  require 
approximately  96  miits.  It  is  very  largely  due  to  his  activities  in 
putting  vehicles  into  operation  that  this  new  method  of  charging  has 
been  instituted. 


12  months  and  is  employed  by  their  model  dairy  department  for  the 
collection  of  milk  from  farms  in  the  environs  of  Leicester.  After 
collection  the  milk  is'distributed  by  the  s^me'vehicle  to^the  .Society's 
branches  in  various'parts  of  the  city.  The  Hoat  body  is  mounted, on 
an'i Edison  accumulator  G.  M.  chassis,' the  eO-cell  batterv  hax-ing'a 
capacity  of  225  ampere-hours.*  On  one  charge  of  the^batterv  a" rim 
of  40  to  45  miles  can  be  made  at  a'maximum  speed  on  thejevel  of 
12  miles  per  hour. 

•fad The  Society  recent!}-  secured  a  fine  advertisement  for  the'vehicle 
in  being  "'  hauled  before  the  beak  "  for  furious  driving.     The  evidence 


AN  ELECTRIC  MILK  FLOAT. 


The  delivery  of  milk  either  in  bulk  or  retail  is  a  class  of  transport 
for  which  the  electric  battery  vehicle  is  pre-eminently  suited.  Al- 
ready there  is  a  considerable  number  of  vehicles  of  the  electric 
battery  type  on  milk  rounds  in  London  and  they  are  giving  the  users 
every  satisfaction. 

The  illustrations  shows  an  Edison  .30  cwt.  milk  float  which  has 
been  in  the  service  of  the  Leicester  Co-operative  Society  for  the  past 


Edison  30-twr.  ^Iilk  Float. 

as  is  usually  the  case  was  all  against  the  defendants,  but  the  plaintiffs 
were  unable  to  establish  their  facts  because  it  was  demonstrated  to 
the  magistrates  that  the  vehicle  could  not  exceed  12  miles  per  hour 
on  a  level  road.  As  it  was  contended  that  the  offence  "  took  place "' 
on  a  thoroughfare  without  the  suspicion  of  a  gradient  the  difficulty 
of  proving  that  it  was  exceeding  the  speed  limit  was  insurmountable. 
On  the  ground  that  the  evidence  was  inconclusive  the  case  was  dis- 
missed ! 
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OPERATING  COST  DATA  OF  ELECTRICS  v.  HORSES 


One  of  Chicago's  largest  manufacturers,  in  the  fall  of  1913,  made 
thf  statement  that  "  There  isn't  a  motor  truck,  of  any  description, 
that  can  be  a  paying  proposition  where  deliveries  are  made  in  a 
territory'  from  one-half  to  two  miles  from  the  plant.  This  work  is 
most  economical!}-  performed  with  horse  and  wagon." 

Some  time  after,  this  same  manufacturer,  when  confronted  with 
the  above  statement,  frankly  admitted  that  he,' like  many  other 
riiariijfacturfrs  anrl  team  owners,  had  been  most  mistaken  in  the 
economy  and  efficiency  of.  the  electric  tnick  ;  that  he  was  just 
f>eginning  to  realise  that  the  electric  truck  was'not  so  much  a  com- 
jx'fifor  of  the  petrol  propelled  machine,  but  that  its  most  profitable 
fielfj  cjf  ojM'ration  lay  in  the  work  that  was  now  being  done  by  the 
horse. 

.Many  motor  truck  operators  still  labour  under  the  misapprehension, 
tfiat  bccauw  of  the  slower  speed  and  limited  radius  of  operation,  they 
fwl  the  electric  cannot  do  the  work  for  which  the  petrol  truck  is  sold, 
and  owing  to  its  first  cost,  the  electric  cannot  possibh*  be  cheaper 
than  hfirsj'-drawn  e<juipmcnt  for  close-in  work. 

^  iVrhajiK  it  would  be  well  to  consider  the  experience  of  the  brewers. 
It  gfK'8  without  saying  that  they  own'the  best  that  money  can  buy 
in  th-.'  way  of  horses  and  wagons.  They  spare  no  effort  in  keeping 
this  equijjment  in  first-cIasM  condition.  Further,  they  were  the  first 
to  trylinotor  delivery  as  far  back  as  1900  and  to-day  there  are 
practically  JKKJ  electric  tnicks  in  this  particular  line  of  service,  of 
wlii<h  ')(J1  are  /j-ton  machines. 

Kvcrything  in  the  brewerj'  business  is  figured  on  a  cost  per  barrel 
basis,  that  is  cost  per  barrel  of  overhead  expense,  cost  per  barrel  of 


A  TVPK'AI,  ."»-'HiN    Kl.hiTKII-  LiKKV  KOK  TH  K  OKLIVKKV  OK  CASES  OF  BEEK. 

inannfiK  lure,  ,i,s\  |Kr  biirn-i  of  M-lling  exjM'tise  and  cost  [kt  barrc' 
of  delivery.  'I'lii-  lirsi  item  is  fixed  ai.d  caiuiot  easily  be  lowered. 
The  mHoud.  cost  of  manufaj-turc.  fluctuates  with  market  and  lal)our 
e«inditi<.iiM  ;  the  third  is  practienlly  a  fixed  cost.  On  the  (juestion  of 
delivery  the  bn-wers  an'  nl.liged  to  j>ay  particular  att«'Mtion  to  this, 
owuig  to  the  stn)ng  organisation  of  the  drivers,  whose  wages  an' 
\u\mh\  on  the  number  of  barn>Is  delivered.  Then-fotx'.  if  tjiere  is 
any  miving  to  Im-  ma<|e,  it  miiMt  Ik-  made  on  cost  of  o)M>r;itiiiu'  the 
«-onvey«iues  iiwhI  for  «|eliverv  pur|N)H<>s. 

to  hia««miieh  aw  everything  is  tigun>d  on  a  cost  |Hr  barn-l  bjisis.  it  is 
quite  np|uin'iit  that  m  this  line  of  biisiness  it  is  an  easy  matt<T  to  tell 
the  dilTen-iiee  in  the  cost  when  deliveries  an-  nuMJe  with  «lilTen-nl 
ly|ws  of  vehicles.  What  eonclusions  the  bn-wers  arrived  at.  aft<T 
cietri-niininK  all  their  e<w«t<«  of  deliveries  with  various  tyjH's  of  vehicles. 
•"  •'»  the  fact  that   121  brewers  are  using  HU2  (ieneral 

^'  ■   trucks. 

P  hn'wen*  arc  eivdite<l  with  niaintaining  nw{  deimrtments  which 
''' '  '' nt  to  the  carrying  on  of  their 

"'  J.  '■,.-:  ■-  f  .     lilts  authentic  oi>«*rating  co8t« 

ubtrtUMMl  fnim  \ThieI«i  in  ilaily  ileliverv  service 

trie  truck  will 

'  ! :.      iverage  .j-ton 

me  n(  huKtneHs  in  nH|uiiT<i  to  make  fnun  24  to 

"  '       '  "         'I«"d  on  for  fnun  2.> 

I   A^liich  is  seldom 
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COST    OF   OPERATING   AND   MAINTAINING   HORSE    DRAWN 

EQUIPMENT. 

IXVESTMEXT. 

9")  Horses  at  £47.  18s.  4d £4,552     1  8 

Harness    347  18  10 

Wagon    2,725  12     5 

£7,625  12  11 
Fixed  Chaeges. 

Depreciation,  Horses    £941   17  6 

„  Wagons 151     5  0 

„  Harness 70     2  9 

Insurance  38     5  10 

Taxes    194  15  10 

£1,396     6  11 

OPERATrSG   EXPEXSE. 

Feed £2,681     5  0 

Shoeing  and  Veterinary  1 .0.50     5  5 

Wagon  repairs  701     0  5 

Harness  supplies  119     3  4 

Harness  maker    178  15  0 

Barn  wages    1,773     5  10 

Barn  supplies  and  expense 435     8  4 

£6,939     3  4 
Investment  per  Horse. 

Horse    £47  18  4 

Harness 3   13  3 

Wagon    28  13  9 

£80     5  4 
Operating  Expense  per  Horse. 

Per  Year.  Per  Dav  . 

Feed   £28     4     6     ...  £0     1  9J 

Shoeing  and  veterinarj' 11     1     IJ  ...     0    0  8i 

Wagon  repairs  7     7     7     ...     0     0  5| 

Harness  supphes     1     5     1      ...     0     0  1 

Harness  maker    1    17     7 A   ...     0     0  li 

Barn  wages    18  13     ^  ...     0     1  2" 

Barn  supplies  and  expense  4  11     8     ...     0    0  3J 

£73    0  10  £0    4  8 

Total  Expense. 
Per  Year.  Per  Month.  Per  Dav. 

95  Horses £8,335  10     3     ...£694  12     6     ...£26  14  *4 

1  Horse 87   14  10     ...       7     6     3     ...     0     5  7i 

[Figures  converted  on  basis  of  vahie  of  dollar  as  -is.  '2d.] 


for  85  per  cent,  of  the  city  lumling.  The  fact  that  it  is  noiseless, 
odourless,  ea.sy  to  ojjerate  and  that  its  wearing  parts  are  few.  in  fact 
may  be  summed  up  in  the  following  :  three  chains  and  al>out  four 
sjirocket,  account  for  its  long  life  and  a  maintenance  cost  which  in 
j>()und.s,  shillings  and  jx^nce  amounts  to  le.ss  than  horse  feed.  There 
are  a  number  of  trucks  in  service  in  Chicago  which  were  delivered 
from  the  factory  to  the  Ccneial  \'chicl(^  ("om|)any  in  1903. 

\EJerlrir  ]'elnrh.i. 


WARD  ELECTRIC  VEinCLES. 

liiten'sting  particulars  are  now  available  of  the  Wan!  electric 
battery  vehicles,  which  are  now  being  put  on  the  Knglish  market  by 
the  Wan!  Klectric  Vehicle  Co.  In  our  last  issue  we  describe<l  the 
liKht  <l<'livcry  van  of  7.50  lb.  loadinir  capacity,  of  which  this  comijany 
have  u  demonstration  available  in  Ix)nd(m  for  trial  tri|>s.  The  Ward 
vehicle  is  also  made  in  larger  sizes  as  the  adjoining  outline  in  Fig.  I 


-H^  ( 


M«  t'^  t.ii  iIm  iiuwt  rtonoiniral  and  reliable  iiH^^lium  of  trans|inrtation 


Fio.  I. — DtMBN'Stox  Orn.isK  or  W\rd  Vkhici.ks. 
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(Reaistered) 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 

No  better  testimony  can  be  found  of  the  satisfaction 
which  the  Battery  is  giving  in  actual  service  than  the 
number  of  repeat  orders  which  we  are  receiving.  We 
can  substantiate  every  claim  made  for  it  by  the  experi- 
ence of  users  over  considerable  periods,  and  are  able  to 
clearly  demonstrate  that  its  life  is  between  two  and 
three  times  that  of  an  ordinary  flat  plate,  while  its  re- 
liability day  in  and  day  out  has  been  proved  beyond  cavil. 

WILL  STAND  HEAVY  BOOSTING  CHARGES. 


>€jitonlie 


ELECTRICAL  clifton  junction. 

STORAGE  CO.  Manchester. 

¥  T\#fT'r'I\*  A^      LONDON  OFFICE: 

LIM  1   1  LU    ^  '^-  VICTORIA  STREET. 


r 


and  the  table  of  dimensions  shows.  In  Fig.  2  is  illustrated  a  Ward 
"  EA  "  van  oF  18  cwt.  capacity  which  has  a  mileage  radius  of  40  to  45 
on  one  charge  of  the  battery  over  give-and-take  roads.  The  chassis 
is  of  standard  channel  steel  construction  with  semi-elliptical  springs 
to  the  front  and  rear  wheels.  The  axles  are  rectangular  section  front 
and  rear  and  the  wheels  are  of  the  artillery  tyi)e  with  hickory  spokes 
and  Timken  roller  bearings  ;  they  are  shod  with  special  electric 
cushion  tyres. 

The  battery  is  underslung  in  tlie  fi-ame  between  the  front  and  rear 


Type. 

A. 

Track 

E. 

F. 

G. 

H. 

L 

Capacity. 

Ft.  in. 

In. 

Ft.  in. 

In. 

In. 

In. 

In. 

••  E()  " 

7  6 

52 

7  0 

16 

42 

14 

24 

9  cwt. 

•EA- 

8  3 

54 

8  0 

18 

43 

15 

25 

18  cwt. 

■EB" 

9  3 

57 

9  6 

18 

44 

16 

26 

36  cwt. 

■  EC  " 

11  0 

60 

12  0 

18 

46 

17 

28 

3  tons. 

•  ED" 

I.}  3 

63 

14  6 

18 

48 

18 

30 

4J  tons. 

foot-board,  where  it  is  readily  accessible.  A  shaft  concentric  with 
the  steering  column  terminates  in  the  controller  handle,  which  ia 
placed  immediately  below  the  steering  wlieel.  and  by  this  means  the 
controller  is  actuated.  Four  speeds  forward  and  two  reverse  are 
provided  on  the  controller.     The  speed  is  Si  to  10  miles  per  hour. 


Fig.  2. — Ward  18  cwt.  Van. 

wheels  and  comprises  42  Ward  lead  cells.  A  single  motor  momited 
in  the  centre  of  the  chassis  drives  a  countershaft  by  silent  chain,  and 
the  drive  from  the  countershaft  to  the  road  wheels  is  by  side  roller 
chains.     The  controller,  of  the  horizontal  pattern,  is  fixed  under  the 


¥iG.  3. — Ward  4i-TON  Lorry. 

The  vehicle  is  fitted  with  two  brakes  of  the  band  contracting  type, 
one  pair  on  the  rear  wheels  and  the  other  on  the  countershaft ;  these 
brakes  are  pedal  operated. 

Any  design  of  body  can  be  fitted  to  this  vehicle,  and  it  is  supplied 
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TUDOR 


FOR   ELECTRIC  VEHICLES. 


ELECTRIC  OMNIBUS     BRIGHTON  AND   HOVE. 

About  16  Electric  Omnibuses  have  been  in 
regular  service  for  the  past  six  years,  and 
TUDOR    Accumulators    have    been    employed 

exclusively. 

THE  TUDOR  ACCUMULATOR  CO.,  LTD., 

3.  CENTRAL  BUILDINGS.  WESTMINSTER,  LONDON,  S.W. 

Worki  :    DUKINFIELO.  near   MANCHESTER 


coniploJo  with  Btorni  cminin.  lamps,  Ik-II.  huh-odonielcr,  and  liydro- 
incfrr.  iiIm»  II  wt  f»f  t'Ktls  iind  liftiiif;  jack. 

Ill  KiR.  ',\  a  wiiiK-wlial  heavier  pattern  of  tlio  same  ehiss  of  veliicle 
IB  ilhiHtnihfl.  The  Icmdiiif^  JH  }  t<m.  and  the  milengo  range  on  one 
''  f  hntt«'rv  i«  2.')  to  'MK  the  speed  heiiic  ••  <"  ^>  niiles  per  hour. 

'I:  Mjitive  <l«-fHilH  are  identical  witli  thus*- r)f  the  18  ewt.  vehicle. 

A  full  eiitalii);iie  and  priee  iJHt  <if  these  veliieles  enn  l)e  ohtained  from 
the  WanI  N'eliiele  Co.,  (iilliiighain-Htreot.  l»ndon.  S.W. 


A  MAZDA  LAMP  VEHICLE. 

It  would  M>4'iii^appro|iriate  that  the  local  lrans|Hirt  of  eUrtrie 
lani|»—  an<l  other'elt ctrieal  material,  for  that  matter-  shoidd  always 
\tf  eiilninte<l  to  eleetiic  liatteiv  vehielc-s.  In  |.^)iidoii  aiul  the  >;reat 
pnri\'inoial  mitn-M  there  ih  a  (.•oiiHiderahle  amount  of  hreal  delivery 


EXTRA  COPIES  OF 


ELECTRIC  VEHICLE  PROGRESS  SUPPLEMENT 

Can  be  supplied  to  Central  Station  Engineers  for  distri- 
bution.   Annual  Subscription  Rates  on  application  to 

"THE  ELECTRICIAN"  PRINTING  &  PUBLISHING  COMPANY, 
1.  2  &  3,  Salisbury  Court,  Fleet  Street,  London,  E.G. 


work  in  ecjnnection  with  electrical  sujjplies  and  material,  and  at  the 
pre.sent  time,  when  motors  are  used,  they  are  of  the  petrol  type. 
By  degrees  this  somewhat  anomalous  state  of  affairs  will  be  altered, 
and  we  shall  .see  every  electrical  undertaking  "  all  electric  "  in  its 
ojje  rations. 

One  of  the  first  of  the  large  manufacturing  firms  to  set  an  example 
in  this  direction  is  the  British  Thomson-Houston  Co.,  who  make 
^klazda  lamps  at  their  large  factory  in  Rugby.  In  the  same  town  is 
a  large  warehouse,  converted  from  an  old  skating  rink,  in  which  these 
lamps  are  stored  after  manufacture,  and  this  store  is  some  distance 
from  the  factor\-.  The  lamps  are,  therefore,  electrically  transferred 
from  the  factory  to  the  store  bj^  the  agency  of  a  G.V.  2-ton  lorry,    i 

The  illustration  shows  this  vehicle  standing  with  its  load  at  the 
door  of  the  warehouse.  It  has  a  maxunum  sjjeed  on  the  level  of 
12  miles  per  hour,  and  is  a  standard  pattern  machine  made  by  the 
(General  Vehicle  Co.  The  drive  is  from  a  single  motor  by  silent 
enclosed  chain  to  a  countershaft,  and  thence  to  the  rear  wheels  by 
side  roller  chains.  The  wheels  are  shod  with,  heavy  solid  rubber 
tyres. 

The  battery,  made  up  of  44  Ironclad  Exide  cells,  is  enclosed  in  a 
■  crate  slung  under  the  chassis  frame  between  the  front  and  rear 
wheels.  This  battery  has  a  capacity  of  2.30  amjiere-hours.  and  will 
drive  the  vehicle  loaded  over  average  roads  a  distance  of  4.5  miles  on 
one  charge.  The  energy  for  re-charging  is  obtained  from  the  com- 
pany's works,  where  there  is,  of  course,  a  large  jwwer  plant  which 
.su])plies  the  town  of  Rugby,  the  ^lazda  lamp  factory  and  the  B.T.-H. 
engineering  works. 

We  understand  that  this  vehicle  has  been  in  service  just  over  a 
year,  and  has  given  no  trouble  electrically  or  mechanically.  In 
addition  to  doing  the  journey  between  the  works  and  the  stores, 
it  also  travels  to  Coventry  to  the  B.T.-H  meter  and  instnnnent 
works  m  that  famous  citv. 


ELECTRIC  VAN'S  RECORD  RUN. ' 


The  longest  cro.ss-country  run  ever  made  by  an  electric  commercial 
motor  ear.  says  the  "  Xew  York  World."  has  been  completed  by  a 
Ward  stock  delivery  car  between  Xew  York  City  and  Cleveland,  O., 
a  distance  of  7.'i.3-7  miles.  This  test  run  wns  made  under  the  auspices 
of  the  New  York  Eleetric  Vehicle  Association.  The  late.st  tyjie  of 
Edi.son  storage  battery  was  u.sed.  According  to  John  F.  Delahant, 
of  the  Xew  York  Electric  Vehicle  A.«tsociation.  who  accomjianied  the 
ear  as  official  ob.server.  the  run  was  made  without  a  single  mishap,  or 
without  an  adjustment  Ijeing  ma<le  on  the  car.  The  total  running 
time  was  84  hours  and  4.'i  minutes  ;  the  .average  ruiniing  time  wbls 
8.J  miles  p(>r  hour.  One  of  the  featun>s  revealed  by  the  run  is  that 
only  2~i  charges  of  battery  were  necessary  for  the  entire  T.*};)-"  mile."*, 
the  total  current  con.sumption  l>eing  1,.564  anijxre  hours. 


Klkctbu  •  withJ^its  ia»aD  of  AUtttA  LAiir>  at  tiik  H.T.-H.  Rcoby  8torbs 


I  P*«*»>*d  b*  OBOWGB  TVICKfR.  at  Um  BditnrUl.  r 


LONDON    F«it*T.  .Vvi«t.f=  ;*   Wli 


ii>d  3.  SALomnrr  Cotnrr.  Flcbt  Stkbst.  In  th*  CItr  of 


Number  TWENTY-THREE 


Q. 


g 


<^ 


ELECTRIC  VEHICLE 

PROGRESS 


Q) 


^ 


xy 


THE  ELECTRIC  VEHICLE  IN  GREAT  BRITAIN. 


It  is  gratifying  to  note  that  during  the  past  year  the  electric 
vehicle  has  made  steady  progress  in  almost  every  field  of 
suburban  road  traction.  The  war  has  been  mainly  respon- 
sible for  the  brisk  demand  for  motor  vehicles  to  take  the  place 
of  horse-drawn  vehicles  f4»r  town  service.  In  particular  this 
demand   has   been   principally   noticeable    among   municipal 


service.  Special  steps  have  been  taken  in  certain  cases  to  enable 
municipalities  to  obtain  the  money  for  the  purchase  of  these 
vehicles,  and  one  of  the  principal  incentives  to  their  purchase 
is  undoubtediv  the  economv  which  tliev  introduce  over  horse- 
drawn  cars.  Their  purchase  represents  a  sound  coram?rcial 
investment,  and  one  which  ensures  the  recovery  of  the  capital 
expenditure?  in  a  short  period. 

Tlie  railway  companies,  according  to  the  abovc-m'?ntioned 
record,  have  been  particularly  active,  and  have  acquired  no 


Fleet  of  Edison  B.vtteky  "Buses  at  Y 


OKK 


cleansing  departments.  ,  There  can  be  no  doubt  that  th^ 
electric  vehicle  has  come  to  stay  in  this  important  field  of  motor 
traction.  The  initial  apathy  to  a  battery-prop3llod  vehicle 
for  this  class  of  work  has  been  broken  down,  and  an  oppor- 
tunity has  now  been  afforded  to  vehicle  makers  to  demonstrate 
in  practice  the  claims  which  they  so  persistently  urged,  but 
could  only  put  forward  on  paper,  that  the  battery-propelled 
vehicle  is  the  only  economical  vehicle  for  refuse  collection, 
street  watering,  cleaning,  &c.  According  to  the  returns  made 
by  the  official  oi-gan  of  the  Electric  Vehicle  (^ommittee,  there 
are  10  nuniicipal  authorities  which  have  21  of  these  vehicles  in 


less  than  38  battery-propelled  trucks  for  the  transport  of 
baggage  and  other  goods  on  railway  termini  and  in  and  about 
warehouses,  wharves,  &c.  Similarly,  they  have  accjuired  15 
delivery  vans  ranging  in  capacity  from  1  to  o\  tons,  and  these 
are  emj.loyed  on  parcel  and  other  delivery  work,  principallv  in 
the  London  area. 

The  co-operative  societies  have  also  awakened  to  the  value 
of  the  electric  battery  vehicle,  both  for  the  deliverv  of  pro- 
visions, bread,  &o.,  aiui  also  for  the  hauling  of  raw  material, 
&c.  With  characteristic  enterprise,  the  Co-operative  Societies 
of  Stratford  (London,  E.),  Glasgow,  Leicester,  Ipswich  and 
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for  Motor  Car 
Lighting.  Made 
at  the  Osram- 
Robertson  Lamp 
Works,  Hammer- 
smith, London,  \\\ 
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Development    Work    need   not    be 
hampered  for  want  of  Control  Gear 


IGRflTilC 


ELECTRIC    V1:H1CI.E    COMltOLLERS 

are  available  for  all  type-^  of  Battery  ^'ehicleH ; 
are  pro\'e(l  unci  Hf  undo  I'll  i-^cil.  read>'  foi'  Mervice. 
In  (leNiiin  and  foiiMtruction  they  Mhow  intimate  ac- 
quaintan<!<-  with  the  brNi  international  practice. 
M'KITK   U.S    FOR    I^KAFLKTS. 

iGRAillC  ELECTRIC  C^L'T.^     147,   Queen   Victoria    Street,   London. 


Blackpool  have  ac(iuirc(l  battery  vehicles,  the  total  number  in 
u«e  in  this  direction  being  1 1. 

The  (lej)ait mental  stores  in  the  London  area  are  easily 
headed  by  .Messrs.  Ilarrods  (Ltd.),  who  have  an  exceptionally 
fine  fle'it  of  73  vehieles,  ranging  from  I  ton  upwards.  They 
also  can  boast  of  six  industrial  trucks.  The  adjoining  illus- 
trations, taken  leeently,  show  a  ])ortion  of  this  fine  fleet. 

The  dairy  companies  in  London  liave  al.so  got  busy  with 
electrics,  there  being  eight  companies  who  employ  23  battery 
vehicles,  l)oth  for  the  transport  of  milk  from  the  main  termini 
tt>  their  creameries  and  also  for  its  delivery  in  bulk  to  sub- 
dealers. 


electric  lorry  can  satisfactorily  displace  petrol  or  horse  traction, 
as  is  shown  by  a  list  of  10  vehicles  which  are  employed  in 
service  both  in  London  and  the  provinces. 

We  must  not  forget  that  the  electric  "bus  has  also  been 
making  good  progress  during  the  year.  While  the  16  battery 
'buses  of  the  Brighton,  Hove  &  Preston  L^nited  Omnibus  Co. 
still  represent  the  largest  fleet,  'buses  of  a  more  modern  t^'pe 
have  been  put  into  service  by  the  Loughborough  'Bus  Co.,  the 
York  Corporation.  South  Shields  Corporation,  West  Bromwicli 
Corporation  and  the  Southend  Corporation.  These  vehicles 
are  proving  their  capacity  to  handle  passenger  traffic  both  for 
the  feeding  of  existing  tramway  lines  and  also  for  service  on 


Two  ViKws  OK  \  PdUTioN  (iK  IUkkods'  Fi.kict  OF  KnifoN  Hmtkuv  Vkhiclks. 


The  clectTi.al  luanufnrturcre  who  art'  ronrerned  with  the 
of  "oinjiarHtively   light    malvrinl.   such  as  electric 

-    "IM"''-"''-  nntl  aNo  fliose  lirnis  who  have  a  rortain  cliis,s 

of  huuLiun- work  t..,l,,i,uni  pood,  yard  to  wareh-niso  or  works. 
^"'  with  elertrics.     The  puldished  n^rords 

■  ■' les  in  U90  by  nine  separate  firms 


Til 


lO  u\\r 


irew  is  st«ia<lily  prowing.  and 

n  roinmerrial  vohicles,  which  are 

...       1.1 

rei'iati^  f  h;»!.  (  hi- 


roi|tos  Wtween  the  suburbs  and  the  centiv  of  the  towns,  upon 
which  it  wouhVnot  i)ay  to  instal  electric  tramwa^-s  and  uimui 
which  i>:'trol  'buses  have  shown  up  to  considerable  disa<lvan- 
tage. 

The  t«»tal  numWr  of  rlectric  vehicles  in  use  or  on  order  at 
the  pn'sent  date  reaches  the  imposing  total  of  66t^).  This  is  a 
mo!*t  gratifying  advance  upon  the  figure  ol  15<>  vehicles  in 
service  12  months  ago.  The  coining  year  will  assuiX'dly 
witness  a  further  substantial  inctva,se  in  these  figures,  and  we 
think  that  the  onthnik  for  the  commercial  el?ctric  batt^^ry 
v.-l.ir  1,   1^  ;\  most  promising  one. 
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EDISON 


..^^^rjfe. 


EDISON  ACCUMULATORS,  Ltd., 


ACCUMULATOR 

ELECTRICS 

are 

LEADING!! 

Some  of  the  Reasons ; 

Because  they  are  equipped  exclusively  with  the  Edison 
Accumulator,  which,  now  in  its  eighth  year  of  service,  is 
proving  more  durable,  more  reliable  and  simpler  to  operate 
than  any  other  type  of  storage  cell. 

Because  the  Edison  Accumulator  is  made  of  Steel 
throughout,  including  the  container;  uses  a  steel  pre- 
serving electrolyte;  and  cannot  buckle  its  plates, 
sulphate,  corrode,  lose  its  charge,  nor  suffer  from  the 
effects  of  overcharging,  high  rate  boosting  nor  being 
discharged  to  zero  when  necessary. 
Because  the  Edison  Four-Year  Guarantee  is 
unique  and  warrants  the  user  that  his  accumulator  shall  give 
full  rated  capacity  at  the  end  of  this  time. 
Because  the  Edison  Accumulator  is  the  lightest  and 
strongest  storage  cell  and  may  be  charged  in  less 
time  than  any  other  type. 

2  &  3,   DUKE   STREET,   ST.  JAMES, 
ILONDON.  S.W. 


=      AGENTS:- 


Birmingham  :  — 

J.   P.   KEMP. 
Grand   Hotel,    Birmingham, 


Glasgow  :  — 

J,     HALLY     CRAIG. 
45.    Hope    Street.    Glasgow, 


DUST  TRUCK  WITH  TIPPING  BODY. 


Mimicipal  authorities  are  .awakening  to  the  fact  that  the  electric 
battery  truck  can  be  of  immense  value  to  them,  particular!}-  for  refuse 
disjjosal. 

An  Edison  ?oCcumulator  tipping  truck  of  a  ."special  c'esign 
is  ot  considerable  interest. 

The  frame  is  made  of  two  steel  channel  sections  extending  the 
entire  length  of  the  platform,  converging  at  the  end  into  a  solid  cast- 


I  Tipping  Body  Thick  sitplied  to^Dover  CoKroKATiox. 


i  ng.  The  frame  is  supported  by  four  spiral  springs,''each  of  "\\  hich  is 
encased  within 'a  malleable-iron  box  and  transfers  the  weight  direct 
to  the  axles.  The  transmission  is^iy  morse  silent  chain  f)-oni  a 
pinion  on  the  electric  motor  to  the  sprocket  wheel  jilaced  on  a  jack 
shaft  supported  under  the'^two  frame  members  ;  thence' by  two  side 
roller  chains  fi'om  the  jack  shaft  to  the  driving  wheels,  giving  a  total 
gear  ratio  of  12  to  1.  The  jack  shaft  contains  a  substantial  and  com- 
pact differential.    The  axles  are  rigid  under  the  frame,  and  by  their 


Lancashire   and   Cheshire  :  — 

DRAKE  &  GORHAM,   Ltd.. 
47,    Spring    Gardens,    Manchester. 

I 

I 


outer  extremities  run  in  a  double  set  of  standard  annular  roller 
bearings  mounted  in  solid  ribbed  cast  wheels,  round  which  are  secured 
solid  rubber  band  tyres  of  Ki  in,  diameter. 

The  steermg  is  effected  by  means  of  lever  conveniently  arranged 
at  the  front  of  the  vehicle,  wliich  moves  in  a  vertical  plane  and 
operates  the  wheels  as  in  all  standard  makes  of  automobiles.  The 
power  for  operating  the  truck  is  derived  from  an  Edison  battery  of 
20  cells  type  A-4,  150  an  rere-hours  capacity,  located  in  a  steel  com- 
partment on  the  driving  end  of  the  truck.  The  motor  is  sjiecially 
designed,  ha^-ing  high  starting  torque  and  high  efficiency  ;  it  is 
series  wound  for  24  volts.  The  armature  is  carried  on  annular  ball 
bearings,  and  has  a  capacity  sufficient  to  propel  a  loaded  tnick  up  a 
15  per  cent,  to  25  per  cent,  grade. 

The  controller  is  of  the  drum  type,  specially  designed  for  these 
trucks,  eliminating  all  arcing  in  operation.  The  current  cannot  be 
a])plied  to  the  controller  without  tii-st  releasing  the  brake,  which 
automatically  closes  the  circuit  switch.  The  moment  the  current 
is  cut  off,  the  brakes  will  set  automatically,  and  remain  set 
until  the  circuit  breaker  is  again  closed,  at  which  tune  the 
band  brake  is  automatically  released.  The  controller  is  operated 
l)y  a  lever  in  a  vertical  plane  givmg  three  speeds  for\\ard  and 
tlr'ce  reverse. 

The  body  consists  of  a  galvanised  steel  tank,  strengthened  with 
angle  iron  and  suitable  i)lating,  and  the  tipping  is  operated  by  hand, 
one  of  the  sides  being  hinged  at  the  top  cud  ojierated  by  hand  lever. 
The  capacity  of  the  hopper  is  35  cubic  ft.  The  truck  is.  of  coui-se, 
complete  w  ith  all  wiring  for  Edison  battery,  and  necessary  charging 
plug. 

An  amjjere-hour  meter  is  supplied  when  desired  at  an  extra  cost. 
The  nstrument  is  of  the  Sangamo  differentially  .shunted  type,  which 
measures  true  outj)ut  of  battery  on  discharge,  and  effective  input  on 
subsequent  charge.  It  serves  as  a  warning  clock  agauist  accidental 
shortage  of  power,  and  checks  ser\nce  performances. 

The"we-ght  of  the  complete  truck  is  2.000  lb.,  and  the  chief 
dimensions  are  :  Length  overall,  7  ft.  7  in.  ;  width  of  track.  2  ft.  7  hi.; 
height  from  ground  to  top  of  body.  4  ft.  2  in.  ;  wheel  base,  3  ft.  1  m.  ; 
extreme  outside  dimensions,  3  ft.  9  in.  by  4  ft.  8  m.  by  7  ft.  7  in. 

Edison  Accumulators  iufonn  us  that  they  have  several  of  these 
vehicles  on  order  for  house  refuse  collection  in  narrow  streets. 
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Particulars  and  Catalvpi<ts  from 


SIEMENS  BROTHERS  &  CO..  '"> 


WOOLWICH. 


Telegrams : 
"SJemcns  Woolwich.  " 


OVER  4,000  EMPLOYEES, 


Telephone : 
City  6400  ("J  lines). 


CABLES    &   WIRES, 
MOTOR-CAR   LEADS 

(Weatherproof,  Strong,  Flexible  and  Durable), 

BATTERIES 

&c.,  &c. 


BREWERS  AND  ELECTRIC  TRUCKS. 

It  ha«  fjcen  Htatwl  that  X\\o  lirewing  industry  in  the  U.S.A.  ha.s 
jnvf'Htofl  over  t2<t<l.(MKl  in  electric  trucks  (luring  the  i)a.st  10  years. 
Xoxt  to  the-  c'XprcHM  coinpanics,  the-  brewery  interests  have  made  the 
lan;«(t  expenditure  for  electric  commercial  machines.  Most  of  the 
punhanes  liave  iK-en  made  \i\  the  brewers  of  New  York,  but  of 
iat*'  rhicago  is  beginning  t<i  take  notice. 

The  I'ilwn  lirewing  Co.  whs  one  of  the  first  Chicago  breweries  to 
adopt  ele<tric  di-livery  service.  They  installed  Waverly  madiines 
and  a  recent  test  proved  to  their  satisfaction  that  the  electric  com- 
mercial tnick  is  ideally  suited  to  their  particular  work-.  Kccently, 
n-cords  wen-  kept  on  one  of  th<-ir  'j-ton  trucks  and  it  performed  as 
follows  : 

The  truck  on  June  »  left  the  brewery  at  oiloa.m.,  carrying  .31 
half •  barn-Is "«)f    beer    weighing    .'WOlb.    each — 1 1,!)70  lb.— made    10 


forward  and  reverse.  The  same  lever  which  ojjerates  the  controller 
is  also  cmi)loyed  for  applying  the  brake,  the  pedal  being  pushed  down 
to  its  full  extent,  and  at  the  limit  of  its  travel  the  current  is  cut  off 
and  the  brakes  applied. 

It  is  interesting  to  note  that  Mes.srs.  Boots,  Ltd.,  are  more  than 
usually  interested  in  the  subject  of  battery  vehicles,  and  are  taking 
steps  to  j)ut  a  number  of  these  into  service.  The  Electromobile  Co., 
I^eds,  have  supplied  them  with  a  delivery  van,  which  is  being 
emjiloyed  for  parcels  service  between  the  company's  branches  in  the 
Leeds  district.  We  understand  that  a  number  of  second-hand 
battery  vehicles  have  been  acquired,  and  that  these  are  being 
modeniiscd  and  fitted  with  oommercii',1  bodies  to  convert  them  into 
liglit  delivery  vans  for  u.se  in  the  Nottingham  area.  The  \A'arfl  light 
delivery  van  is  also  on  tria,!,  and  a  standard  pattern  of  industrial 
battery  truck  for  warehouse  .service  is  being  delivered  by  the  Cieneral 
Vehicle  Co.  This  use  of  the  b?,tterv  vehicle  by  so  imjxjrtant  a  com- 
mercial house  as  Messrs.  Boots  will  doubtless  be  followed  with  con- 


I 


A  TvricAL  Bkkwkhs'  Ei.ectkic  Thick. 


Boots,  Ltd.,  4-t().n  "Ckuks"  LoTtuv. 


»lnlivcri«*M  iiinl  relurm'<l  to  the  brewery  at  1(1:40  a.m.,  covering  l.")l 
tiiilpH.  Thin  trip  usually  takes  a  team  of  horses  all  day.  The  after- 
n'win  trip  wan  one  planned  to  feed  the  wagons  in  tin- <-ongestcd  section, 
leaving  the  bii  wery  at  12: !.'»  p.m..  <arrying  ."{I  half  iiarrels  of  beer; 
the  truck  made  eight  <leliveries  and  arrive<l  at  t  he  brewery  at  ik-10  p.m., 
«itvering  117  mili-s.  The  afternoon  trip  usually  takes  a  team  of 
horura  nil  afternoon.  On  .hnie  10  tin-  tiu(k  left  the  bn  wery  at 
.'•a.ni.,  enriying  Ml  batrels  of  beer  and  distributed  to  eight  dilTerenl 
euNloniirh  ui  the  outlying  di»lrietH,  leluining  to  the  biewciy  at 
H:n<)  p.m..  having  enveied  V.Wt  MiiUs,  To  do  this  day's  work  usually 
i<i|uiri(l  ihrre  double  lennii*. 


"CEDES"  VEHICLE  FOR  BOOIS   LTD.) 

The  Adjoining  illustration  shown  the  IukI   .f  «ii,i   xm-  |„,|,    will 
|»n»\e  to  Ir  A  lariii-  Jlret  of  lattery  vehi<  Ie«  for  Mchmx    |{4u.th.  the 
tn.     This  nnrhine  in  being  put  into  wrvire  rt  tb' 
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siderable  interest.  It  is  clearly  indicative  of  the  tendency  of  large 
linns  to  itKiuire  more  closely  into  the  economici',1  ojx^ration  of  their 
about-town  tran.sport  .service. 


WARD  VAN  MAKES  733-7  Miles  on  1,564  Ampere  Hours. 

'{'he  l«>nge.st  emss-eountry  run  ever  made  by  an  elei'tric  commercial 
iiutoiiiobile  has  just  been  completed  by  a  W'anI  stock  delivery  car 
between  New  York  City  and  Cleveland.  ().  This  te*;t  nm  was  made 
under  the  auspices  <»f  the  New  York  Klectri<'  Vehicle  As-sociation.  and 
the  latest  fyiH>  of  Kdi.xon  storage  battery  was  u.>ied. 

The    car    was    started    fnim    N«'W    York    on    the    aftenuxm    of 


Waup  V.»n  on  CRoss-rorxTRv  Hin. 
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CJL&U.«1» 


(Reaistered) 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 

No  better  testimony  can  be  found  of  the  satisfaction 
which  the  Battery  is  giving  in  actual  service  than  the 
number  of  repeat  orders  which  we  are  receiving.  We 
can  substantiate  every  claim  made  for  it  by  the  experi- 
ence of  users  over  considerable  periods,  and  are  able  .to 
clearly  demonstrate  that  its  life  is  between  two  and 
three  times  that  of  an  ordinary  flat  plate,  while  its  re- 
liabUity  day  in  and  day  out  has  been  proved  beyond  cavil. 

WILL  STAND  HEAVY  BOOSTING  CHARGES. 


ELECTRICAL 

STORAGE  CQ 
LIMITED^ 


CLIFTON  JUNCTION. 
MANCHESTER. 

LONDON  OFFICE: 

39.  VICTORIA  STREET. 


October  6th  in  connection  witli  the  opening  ceremonies  of  the  P^lec- 
trical  Exposition  and  IMotor  Show,  the  driver  bearmg  a  letter  from 
Arthur  WilHams,  president  of  the  exposition,  to  Cleveland's  mayor. 
During  the  exposition,  which  lasted  10  days,  crowds  awaited  bulletins 
which  told  of  the  successful  progress  of  the  car.  On  Wednesday, 
October  13th,  it  passed  through  Buffalo,  and  on  Saturday  evening, 
October  16th,  the  closing  night  of  the  exposition,  a  telegram  came 
which  stated  the  electric  would  arrive  in  Cleveland  the  following 
morning.  The  message  was  greeted  with  enthusiasm  by  a  record 
crowd  at  the  exposition.  On  Sunday,  October  17th,  just  11  days 
after  t}\e  start,  the  little  covered  electric  delivery  waggon  noiselessly 
enterpd  Cleveland,  having  covered  a  distance  of  733-7  miles. 

According  to  John  F.  Delehant,  of  the  New  York  Electric  Vehicle 
Association,  who  accompanied  the  car  as  official  observer,  the  run 
was  made  without  a  mishap  or  without  an  adjustment  being  made  on 
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Hk.wv-goinc;  .m.onc;    iSwAMi'v  ]U).\d.s. 

the  car.  The  total  rumiing  time  was  84  hours  and  -13  minutes  ;  the 
average  running  time  was  8^  miles  per  hour.  One  of  the  features 
revealed  by  the  run  was  that  only  25  charges  of  battery  were  neces- 
sary^for  the  entire  733-7  miles,  the  total  current  consumption  being 


1-164  ampere-hours,  ^[uch  valuable  data  was  secured  on  the  run, 
which  has  demonstrated  without  a  doubt  that  the  modem  electric 
vehicle  is  master  of  all  conditions.  It  is  no  longer  a  delicate  mecha- 
nism, but  a  hardy  and  powerful  machine,  capable  of  lighting  its  o^\-n 
wav  over  the  roughest  roads  and  througli  mud  and  laiti. — "  Electric 
Vehicles." 


THE  SELECTRIC  TAXICAB. 


A  determined  effort  is  evidently  being  made  in  that  city  of  the 
electric  vehicle,  Detroit,  to  permanently  establish  a  service  of  electric 
taxicabs.     The  adjoining  illustration  shows  the  latest  design  of  cab, 


Detroit's   Latest    Electric   T.vxi. 

of  which  a  number  have  been  in  service  for  some  months  past.  It 
will  be  noticed  that  the  vehicle  has  a  long  wheel  base,  while  the  body 
is  designed  with  a  view  to  the  reduction  of  windage,  and  that  tiie 
compartment  for  the  passengers  is  roomy  and  well  lighted.     Ample 
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TUDOR 

ACCUMULATORS 

FOR  ELECTRIC  VEHICLES. 


AMBULANCE  WITH  TUDOR   BATTERY. 

Port  of  London  Authority -4  Vehicle*.     City  ot  London  Corporatlon~2  Vehicles. 

BATTERIES  FOR  COMMERCIAL  VEHICLES, 
PLEASURE  CARS,   OMNIBUSES,   &c. 

LIGHTEST     IN     WEIGH  T-  HIGHES  T     IN     EFFICIENCY. 

Maintenance  undeHaken  at  Mode'^ate  Mileage  Rates. 

THE  TUDOR  ACCUiVIULATOR  CO.,  Ltd., 

3,   CENTRAL    BUILDINGS,    WESTMINSTER,    LONDON,    S.W. 

Works:    DUKINFIELD,    npar    MANCHESTER. 


ptcitci  tion  IS  alx)  alfoidcd  the  (liixcr.  who  .sits  iiniiu'diatcly  iK-liind 
tlif  i-\t<ii(|<Ml  IknmI  wliich  carries  tlic  Ijattcrv.  To<l)iii(al  j)ar(i(iilars 
nf  tlii«  vcliiclf  arc  not  yet  nNliiJable,  except  that  the  wheel  base  is 
121  in.,  nnri  that  the  interior  of  tlie  cah  body  lias  a  space  08  in.  long 
and  alKMil  r»«l  in.  wide,  providing  coniforlable  acconnnodalion  for 
four  or  live  pa.Kwngerx.  'I'lie  LimoHine  type  of  body  ha.s  been  selected 
in  pn-fen'nce  to  the  landanlctte  tyf)e.  because  it  can  be  oixrated  u])on 
at  a  lower  com!,  it  is  stated  ;'iat  the  vehicles  can  be  run  at  a  ccst 
not  exce^-iling  'J<t  cent«  (Kkl  )  j  t  mile,  this  cost  including  driver's 
waK(v«.  overloa<l  charger*,  ty^•^.  garaging,  depreciation  and  mainten- 
ance. The  lirMt  of  the  can*  wn.s  jnit  into  servii-e  in  .Inne,  I!>I4.  and 
hft^  Iknmi  in  conlinuouN  .si-rvicj-  sinc<-.  it  was  infroducecl  in  a  <|uiet 
manner,  that  in  without  any  advertising  or  preiiniinary  ainiounce- 
mentr*.  and  Untk  Hh  plac*'  on  the  rank  with  |K>tn)l  vehicles.  The 
rv**ult  wan  Hufli(  iently  gralifyin.'j  to  justify  the  jdacing  of  a  furthci  1 1 
calw  in  mwvi.  e  in  DecenilHT.  IUI4,  and  .lanuary,  l!»l.").  My  th(> 
lH>ginning  of  ll»l»J,  17  of  thow  cabs  will  I.e  in  service.  According  to 
I"|'  ■    ■      ■  |K-lnil  cabs  in  the  I'liiled  States  cost   between  IIO 

»"'  .       '  lili".      In  the  case  of  I >elroit,  the  revenue  obtained 

ia  iilmut  3.1  cent*  a  mile,  and  this  fact  calls  attention  to  be  dirf  cled  to 
the  einploynicnt    of   the   .'  .ab.      In    the   fon-goiiig   tigun*  of 

'-•OeiMits  |KT  mile  oiKTatiii;  .r  the  battery  call,  there  i>  a  more 

than  w»tisfactor>-  margin  for  profit.     We  antieipHte  that  more  eom- 
r''  '       '   •     '       'ft  •      ■       wjll  1^,  available,  jind  we  await   lhes<( 


ELECTRIC   VEHICLES   IN    SWEDEN. 


We  are  roming  ««  regani  Norwav.  .Sweflen  and  sinular  moun 
'  '  1)  activity,  m.'tinly 
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indu.stria!  and  commercial  purposes  are  being  put  into  oi)eration. 
The  Ulustration  shows  an  Edison  G.M.  vehicle  of  2  tons  capacity, 
which  has  recently  been  jjut  into  ser\-ice  by   a  firm  in  C'hristiania 


Side   \iew   of   Edisox   G.M.    Vehicle. 

The  vehicle  is  fitted  with  Edi.son  battery,  which  is  mounted  above  the 
chassi.s  frame  in  a  case  which  at  it.s  front  edge  fonns  the  driver's  seat. 
The  drive  to  the  rear  wheels  is  from  a  suigle  motor  mounted  on  a 


Front  View   of   Edtson   G.M.   Vehicle. 

sub-frame  just  forward  of  the  back  axle.  The  motor  drives  a  jack 
shaft  placed  near  the  centre  of  the  chassis,  and  from  the  ends  of  this 
shaft  the  drive  to  the  rear  wiicels  is  by  roller  chains.  The  whole  of 
the  control  gear,  instruments,  &c..  is  mounted  under  a  short  Ixmnef 
at  the  front  of  the  vehicle. 


ELECTPIC  VEHICLES  IN  USE  IN  GREAT  BRITAIN. 

Following  is  a  summary  of  the  table  given  in  the  last  issue  of  the 
"  Klectric  Vehicle  "  of  all  classes  of  battery  vehicle.*  in  tise  or  on  order 
in  (InMt   Hritn'n  : 

No.  of 

vehicles. 

,\itistic  fabrics  and  furniture.        '.\ 

Hreweries  and  distilleries    .3 

IX'jvirt mental  stores    7l> 

Dycworks    4 

Co-ojx'rBtivc  societies    11 

Dairies   23 

Railway  conijianies .'>.'> 

('«h  c(iin|wnie.« 187 

County  Councils     15 

Cnrmen  and  contrnct<ir* 7 

INiblio  authnritioo IS 

Traiuwav  ftuthoritie*  l."> 

HotoU    ■ 1 

Electric  rnniilx mis  .'».'> 

BattericM  supplied  for  above  vehicles  : — 

E«lif«»n 297        Hart 7 

E.P.S Ili2        I'nclassificd  .  ' 

Tudor  loT 

Lead   4S  Total    ^ W)l 

F,\idp   3«» 


No.  of 
vehicles. 
Food  mantifacturcrs  and  con- 
tractors      I'l 

Municijwil  authorities 29 

Unclassiticd  41 

Electrical  mannf.icturers 17 

Ehitric  sujiply  authorities. ...  3.'} 

Omnibus  ]irojiriclors 21 

Flour  millers  and  Ivikers •'» 

Steel  and  metal  works 1" 

Munition  factories !'• 

Mineral  watci  manufnctuierK.  I 

Cloth  manufactiirers ' 

Total    tMil 


Prttilwl  Mid  fNiUishcd  for  ^^*  ' 


c;E  TUCKER 


■'ce*,  I.  2  and  3.  Salisbuky  Couft,  Flebt  Stkeht.  in  the  City  of 
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ELECTRIC  VEHICLE 

PROGRESS 


^ 


^ 


fi 


TS) 


DANGERS  OF  THE  STREETS— THE  CRAZE  FOR  SPEED. 


The  following  article,  abstracted  from  tlie  '"  Daily  Tele- 
graph," may  be  said  to  reflect  public  opinion  iipon  the  matter 
of  high-speed  traffic  in  the  streets  of  the  metropolis  and  pro- 
vincial cities.  It  is  virtually  an  appeal  for  a  vehicle  which  is 
incapable,  even  in  the  hands  of  a  young  and  spirited  driver, 
of  reaching  a  speed  on  the  level  which  will  be  dangerous  to  the 
other  traffic  and  to  pedestrians.  Needless  to  say,  that  vehicle 
is  the  electric  : — 

Those  of  us  who  see  much  of  London  trf.ffic  in  these  d?,ys  and  nights 
have  good  repiSon  to  believe  that  it  is  not  every  accident  which  finds 
its  way  into  print.  For  one  which  kills  there  are  a  score  which  merely 
wound,  and  in  these  strenuous  times  a  street  accident  which  adds 
nothing  to  the  death-rate  is  no  more  accounted  of  than  silver  in  the 
days  of  King  Solomon.  Londoners  born  and  bred,  who  used  to  think 
that  no  traffic  conditions  would  ever  disturb  their  experienced  nerves, 
begin  to  go  delicately  when  they  step  off  the  kerb,  and  sit  in  a  motor- 
car a  prev  to  horrid  apprehension.  The  authorities  continually  do 
cry  that  the  volume  of  London  traffic  has  diminished.  Yet  the 
streets  are  by  f?.r  more  perilous  than  of  old.  Nor  is  this  a  conse- 
quence of  the  restrictions  of  lighting.  At  night,  or  in  the  dim 
twilight,  the  dangers  are  greatest,  for  the  speed  of  traffic  has  not  been 
checked  adequately  to  the  new  conditions,  and  drivers  in  general 
give  one  another  and  the  foot  passenger  no  more  consideration  than 
was  needed  when  we  could  all  see  each  other.  In  dayliglit  the  perils 
of  reckless  driving  and  inordinate  speed  h  ve  increased,  are  increasing, 
and  ought  to  be  abolished. 

The  most  perilous  higliways  are  those  which,  while  carrying  a  con- 
siderable traffic,  are  wide  enough  to  give  oppoi'tunities  for  high  s])eed. 
Try  to  cross  one  of  these,  drive  along  one  of  them  with  the  most 
cautious  hand  at  the  steering  wheel,  and  you  will  hardly  avoid  a 
thrilling  moment,  a  hairbreadth  escape  from  the  imminent  deadly 
smash. 

It  is  the  offside  traffic  which  is  the  enemy,  the  driver  who  must 
alwajs  be  sweeping  past  something  in  front  of  him  or  cutting  lound  a 
comer  upon  his  wrong  side.  That  is,  the  root  of  the  trouble  is  the 
craze  for  speed.  The  streets  are  full  of  chauffeurs  who  would  rather 
run  any  risk  than  check  their  pace  for  an  instant.  E\cryone  of  them 
seems  to  carry  a  message  upon  which  the  fate  of  the  Empire  de})ends. 
Any  foot  passenger,  any  vehicle  which  is  slower  than  their  own,  must 
get  out  of  their  waj'.  Theirs  not  to  reason  why,  theirs  but  to  do, 
and  anyone  who  chooses  may  die.  This  school  of  chauff'evu-s  was  not 
unknown  before  the  war.  No  one  with  experience  of  London  traffic 
will  contest  that  it  has  become  much  more  noxious  since  the  war 
conditions  have  affected  traffic. 


It  is  equally  true  that  all  chauffeurs  are  not  to  blame.  Many  drive 
with  consideration  for  their  fellows  and  a  due  ?.i)preciation  of  the  new 
conditions  of  traffic  ;  but  that  is  no  reason  for  mercy  to  the  offenders. 
The  reckless  may  plead  .some  excuse.s.  Slow-horsed  traffic  will 
persist  in  taking  the  middle  of  the  road.  The  scarcity  of  qualified 
chauffeurs  has  imposed  an  extra  burden  of  work  ujxin  these  who  are 
left,  a;ul  the  temptation  to  save  time  by  nuining  at  high  speed  is 
great  ;  but  no  plea  can  justify  driving  to  the  general  danger,  and  of 
late  that  offence  has  become  so  common  as  to  demand  stringent 
action.     The  driver  who  expects  that  ever\-thing  should  give  way  to 


A  New  Battery  Vehicle  now  ri-nnino  on  the  London  Streets  : 
'•Electric"  deuverino  Electric  Lamps. 


AN 


his  desiic  for  speed  should  be  taught  .'  stem  lesson.  The  great  need 
of  the  moment  is  drastic  penalties  for  those,  whoever  they  are,  who 
Avill  risk  anything  rather  than  check  their  vehicles.  A  few  cases 
sternly  dealt  with  would  work  a  wonderful  reform  \\\  London  streets, 
a  wonderful  diminution  of  the  casualty  list.  It  is  not  a  question  of  a 
speed  limit.  \\'hat  is  absolutely  harmless  at  one  moment  and  in  one 
place  and  U|ion  one  road  surface  may  be  murderous  under  different 
coiulitions.  But  the  long  ciul  growing  roll  of  disastrous  "  accidents  " 
makes  it  imperative  that  the  authorities  should  give  their  attention 
to  the  craze  for  speed,  and  enforce  upon  every  driver,  whether  he  is 
steering  his  own  six-cylinder  car  or  a  steam  lorry  full  of  rags  and 
bones,  thct  the  safety  of  the  |)ublic  is  the  supreme  law. 


Lighting. 

Made      at     the     Osram  -  Robertson 
Lamp  Works,  Hammersmith,  London, 


Osram 
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BATTERY 

CHARGING 

EQUIPMENT. 


It  doesn't  need  an  Expert  to  operate 


IGMTHC 


Unit  Type  Battery  Charging  Panels. 

Bfsides   beinj  aoiqurly  dcsicned   for  convenience  in 

erection  and  exnansion.   these   Panels   are   extremely 

simple    to    operate    and    fully    protected     by    safety 

devires.      If  this  subject  i'i  of  interest  write. 


IGRMIC  ELECTRIC  C9p.° 
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PERFORMANCE  OF  PETROL  AND  ELECTRIC  VEHICLES 
IN  SIMILAR  SERVICE.* 


Orif  of  the  many  favoun-.hle  arguments  advanced  \>y  tlio  electric 
vehiilc  s.ileKnmit  in  ]\i»  efforts  to  (((nil*)!!  Ihe  more  ])o|jiili',r  petrol 
lii)i(hiti<-  lias  Ix-eii  fh;it  in  its  licld  of  apjilic  ation  tliis  tyjie  of  vcliicie 
cftn  I'.eeompliKh  iiriicticully  »«  much  in  a  day  as  can  the  higher  speed 
IM'trol  miK  hinc.  .mu!  <Io  so  ti  a  less  cost.  Several  factors  must  first 
U'  r.scerlaincii,  and  flicir  rehition  to  the  Hiil)ject  as  a  whole  \veigl)c<l 
to  <letcrmine  all  the  contrihntorv  causes  for  tlie  existence  of  this 
belief. 

1.  The  8(jccd  of  acjelcraticjii   and  of  retard;'.! ion  of    the   petrol 
mcchinc. 

2.  The  Kjteed  of  acceleration  and  of  retardation  of  the  electric 
machine. 

.1.  The  prolialdc  fre(|nencv  of  stops  expressed  in  stops  per  mile. 
i.  The  effect  of  other  traffic  on  the  highway  as  it  relates  to  stoj)s 
and  H|M'e<iH. 

5.  The  total  time  available  for  ninnini;  the  vehicle. 

This  lust  it«  Mt  im|iortant  that  it  might  he  the  determining  factor 
in  di '  idini;  wlicihcr  to  use  power  w:  ;;ons  it  all.  hccr.iise  with  ••: 
relrti\t'l\     liii.'!)    -I.  ndlin'    liii'.c    llic    ;  :l\ :  iil  .'/cs    of     power     wa^cn 


Elap.scd  time  in 
.seconds. 


Speed,  miles  per  hour 


Petrol. 


1 lo 

2 20 

:{ 4-4 

4 4-4 

.1 .50 

fi '  5-6 

7 fi-8 

H 8-4 

0 90 

10 8-8 

11 8o 

12 <»-6 

1.3 lOB 

l4 1I-2 

15 llo 

10 11-8 

Hi  2-.-)    120 


Elect'ic. 


Total  distance  travelled  (ft.) 


Pet-ol. 


2-5 

110 

4-2 

4-40 

0-4 

10 -03 

fiO 

l()-7<» 

OG 

23-84 

7-2 

.31 -ra 

7-0 

4(l-.J0 

8-0 

.11  til 

... 

(>4-30 

77-43 

... 

OOlO 

... 

103-51 

118-70 

1 34-0(» 

151-79 

>  •  > 

l()80l 

•  .  . 

186-,i0 

Electric. 


1-84 
6-08 
14-33 
22-78 
32-04 
4233 
.-)3-35 
(U-81 


which  are  usually  overlooked  in  the  ordinary  course  of  ]>6wer  wagon 
application  ;  and  because  they  are  overlooked  the  ]K)pularity  of  the 
])etrol  machine  sways  the  buyer  toward  it  regardless  of  the  jmacti- 

cr.bility  of  its  ;'ppiic."tion. 


I'lllM 


I  <ii 


II    I-"i>is(is  l-'i  I'  rtnr'.  I  vKi) 


UY 


TMK  STRATKOUn  f "ii  ol'KK  \TI\  K  S  ICIKTV. 


o|iort»tiiin  over  Ihow  of  hon*c  <|nuvn  vi-hiclcM  entirely  (lisappeai.  as 
"""     ■  '  '  '■       ■  )„,„  jj„,  i„u,.j,i|„.  js  running  is  iiisnOit  ient 

''*  '  iiution  m  the  t'.it.i'  iiiniiiiL'  linii-  :    lii-ncc 

Ihe  mat  timr  <  .ti  do  no  mure  work. 

Xox*.  tiirumg  to  tf  ■     '  1  n-liiniatinn   of    the 

jM'In.l  rn.i  el.-.iri.-  aiiom*  on  pein.l  i  ud 

rlerln,     trii.kM    oi    ripir.l    lond    ra|V,eity    «nd    «|uality    ma.le    nndi-r 

1     'tol    veliirir.    hoWevir.    li/.\  nig 

-  "f  tli:it  of  the  ele<  trie  have 

'  oiidc  oi  tion  the  H|K'<d  of  tl.e 

of  the  j"  I  Ml.  .it   whirh  time  it    ha:< 

1    Ihnl    the    rt'«'«>l«r;vtion    of    the    pctnil 

'"  tliitt   attained  ;  t   this 

•  ''  "ds.  the  elupsed  time, 

"l^dM  ,,,  m,|.  1.^,  ,„r  prtch  tyiH>  of 

delivery  wrvir«»  in  a  city 
rowniliiia  townn.  n|irratintf  within 


II  (i.  I  hniii|t<iai|)  \n  a  rii)M>. 


These    importaMt    contributory    factors    e.t.blish    the    following 
lime  elements  In  pro]Kirti(m  to  the  total  time  consumed  :  — 

Time  niMnii.y  on  rout.-    '^■}-^']  l"'""  '"^"»- 

Time  riuminv' olT  route    '•   <<»  jxt  cent. 

Time  .leliv<-int!  -^"^  ix'""  ^'^"^• 

•1  in..-  lon.ling   24  2o  p<r  cent. 

.\lso  that  the  relative  values  of  the  "miles  off  route"  and  the 
"  mile*  on  route  ""  are  :J(»  iier  cent,  and  lU  ik  r  cent.  resi)ectively.  If 
a'l  these  f:ictors  v.rv  re.s<ilved  to  a  romp  ir live  basis  for  equal  work 
|M-rformrnce  the  jK-trol  vehide  will  b»it  slightly  excel  the  electric 
which  difference  is  of  little  conse<pience  when  the  tim<>  saving  effecte<l 
is  pro|KTly  wgregiMed  into  the  <lifferent  time  elements  of  a  time  hour 
dry.  For  cxi.:nple.  the  time  elements  in  a  nine  hour  day  would  he 
;•  -  folloWH  : —  J 

Tinlnnlnnin^o„    ..„(,■     2  hours  41  niimi"-  / 

Time  ninninj;  off  rout^    1  li<iur    .3«  inimit' s         / 

Ti'  'iug  2  hours  32  miniit 

Til.  ng 2  hou's  11  "liiMil 

IM  lli««p  only  the  first  two  r.rv  affwtcd  by  the  relative  sjteetls  of  th- 
mr.  hines.  the  tirnt  being  partirMy  ginemed  by  the  fre<|uency  of  stop3 
nnd  the  second  by  the  sjiccil  eai>acity  >'f  ''"   "i  >>  bue. 
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EDISON 


ACCUMULATOR 

ELECTRICS 


are 


LEADING!! 

Some  of  the  Reasons : 

Because  they  are  equipped  exclusively  with  the  Edison 
Accumulator,  which,  now  in  its  eighth  year  of  service,  is 
proving  more  durable,  more  reliable  and  simpler  to  operate 
than  any  other  type  of  storage  cell. 

Because  the  Edison  Accumulator  is  made  of  Steel 
throughout,  including  the  container;  uses  a  steel  pre- 
serving electrolyte  ;  and  cannot  buckle  its  plates, 
sulphate,  corrode,  lose  its  charge,  nor  sufTer  from  the 
effects  of  overcharging,  high  rate  boosting  nor  being 
discharged  to  zero  when  necessary. 
Because  the  Edison  Four-Year  Guarantee  is 

unique  and  warrants  the  user  that  his  accumulator  shall  give 
full  rated  capacity  at  the  end  of  this  time. 
Because  the   Edison    Accumulator   is  the  lightest    and 
strongest  storage  cell  and  may  be  charged  in  less 
time  than  any  other  type. 


EDISON  ACCUMULATORS,  Ltd., 


2  &  3,   DUKE   STREET,   ST.  JAMES, 
I.ONDON.  S.W. 


AGENTS: 


Birmingham  :  — 

J.    P.    KEMP, 
Grand   Hotel,    Birmingham. 


Lancashire   and   Cheshire  :  — 

DRAKE  &  GORHAM,   Ltd., 
47,    Spring    Gardens,    Manchester. 


Glasgow  :  — 

J.     HALLY     CRAIG. 
45.    Hope    Street,    Glasgow. 


On  an  average  basis  of  six  stops  per  mile  and  a  daily  work  per- 
formance equal  to  that  possible  with  the  eleotric  vehicle  the  daily 
saving  of  the  petrol  machine  over  electric  would  be  7!}  minutes,  which 
for  increased  performance  must  be  segregated  into  the  time  elements 
as  follows  : — 

Time  running  on  route  21 '80  minutes 

Time  running  off  route    12-90  minutes 

Time  delivering  ■ 20-57  minutes 

Time  loading   17-fi7  minutes 

All  the  foregoing  deductions  are  based  u])on  imimpeded  traffic 
when  the  machines  are  able  to  reach  their  maximum  speed  between 
sto])s  and  when  running  off  route.  Now  if  the  figures  are  nuvde  to 
include  a  consideration  of  the  effect  of  traflic  stops  and  slow-moving 
traffic,  this  apparently  mcreased  efficiency  of  tlie  petrol  machine  will 
almost  entirely  disappear.  For  proof  of  this  thei"e  is  the  record  of 
100  days'  observation  of  two  petrol  and  two  electric  trucks  of  equal 
cajiacity  o])erating  in  the  service  of  the  Central  Stamping  Co.  between 
Newark,  N.J.,  and  New  York  City.  Here  it  wa.s  found  that  the  petrol 
machines  could  attain  an  average  of  only  58  per  cent,  of  its  maximum 
speed,  while  the  electric  maintained  72  per  cent,  of  its  nu'.ximum 
])Ossible  speed,  l^'xpressed  in  miles  per  hour,  this  amounted  to  (i-l 
miles  for  the  petrol  machine  and  5-S  miles  for  the  electric. 

The  value  of  this  increased  speed,  or.  for  that  nnrtter,  the  increased 
efficiency,  is  rather  questionable  when  tiu>  cost  of  obtaining  it  is 
considered.  What  this  means  is  well  illustrated  in  the  statement  of 
the  Central  Stamjiiug  Co.,  who  declare  that  when  pro])erly  applied 
they  have  found  that  it  is  possible  to  operate  a  o^-ton  electric  truck 
25  to  40  per  cent,  a  day  cheaper  tiian  a  o-ton  petrol  truck  on  the  same 
work. 


ECONOMY  ON  SHORT  HAULS. 


Motor  trucks  can  be  made  to  work  chea])er  than  horses  on  one-mile 
hauls.  (Short  hauls  have  always  been  the  bane  of  successful  truck 
operation,  according  to  many  users,  but  the  greater  truck  efficiency 
as  compared  to  horses  may  be  secured  irrespective  of  the  length  of 
haul.  The  belief  that  motor  trucks  are  only  efficient  on  long  hauls 
\is  wrong.     Although  one  often  hears  that  trucks  are  not  as  efficient  as 


horses  except  on  long  hauls,  this  is  not  the  fault  of  the  trucks,  but  of  the 
manner  in  which  they  ar.'  applied.  The  length  of  haul  has  nothing 
to  do  with  it.  In  spealing  with  motor  truck  salesmen  one  often  finds 
them  loud  in  their  claims  for  economy  of  trucks  when  the  haul  is 
long,  but  they  begin  to  hedge  when  one  starts  to  talk  of  one-mile 
runs.     This  is  wrong. 

Time  is  the  all-important  essential  of  modem  business.  It  is 
especially  so  in  all  forms  of  vehicular  transportation.  The  motor 
truck  is  a  time-saver.  Its  existence  to-day  among  th.e  movers  of  the 
world's  goods  is  due  to  i!ie  fact  that  it  is  a  time-saver  as  compared 
with  the  horse.  It  will  carry  the  same  or  a  greater  amount  of  goods 
nnich  more  quickly  than  hor-ses  require  to  haul  the  loail.  The  saving 
of  time  is  the  most  important  of  the  assets  of  the  motor  truck, 
although  economical  and  sanitary  considerations  also  are  of  prime 
moment.  The  motor  truck  is  a  time-saver^when  moving.  I'n- 
fortunatcly  many  hundreds  of  tiucks  are  not  nwving  for  as  great  a 
])roportion  of  their  possible  working  time  as  they  should,  and  for  this 
re;'.son  do  not  save  as  nuich  time  as  hey  should  and  are  not  as 
economical  as  they  might  be.  The  great  proiKirtion  of  idle  truck  time 
is  not  spent  generally  in  the  delivery  of  the  goods  carried,  but  in  their 
loading,  ami  also  in  their  mdoading.  when  they  are  hauled  intact  from 
point  to  point,  rather  than  delivered  at  various  stops  along  the  way. 
Idle  truck  loading  and  unloading  time  is  resjxmsible  in  almost  all 
cases  for  truck  inefficiency  and  for  the  fact  that  in  some  instances  the 
cost  per  unit  i^.elivered  by  the  truck  is  greater  than  with  horses. 

Hiuulreds  of  thousands  of  pounds  ai-e  being  wasted  annually 
because  nu)tor  truck  ownei-s  have  not  installed  modern  time-sa\ing 
devices  in  connection  with  tiieir  motor  cquijiuuMit.  This  condition 
does  not  apply  only  to  certain  business,  but  unfortunately  is  general, 
many  instances  being  found  in  practically  every  class  of  work  in 
which  trucks  are  used.  .-\s  more  goods  are  delivered.  ]iiece  by  piece 
or  package  by  package,  than  are  hauled  intact  from  the  iK)int  of  load- 
ing to  the  destination,  the  loading  time  is  of  the  most  importance  in 
the  great  majority  of  cases.  In  nine  cases  out  of  ten  dissatisfied  usei-s 
of  motor  trucks  can  trace  the  reasons  for  their  dissatisfication  to 
the  methods  of  loading,  whereas  those  loudest  in  praise  of  the  motor 
truck  as  compared  with  the  horse  will  be  found  among  those  who 
banished  horse-pace  methods  of  loading  when  they  banished  the 
horse.     It  is  impossible  to  operate  motor  trucks  successfully  on 
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horse-pace  methods.  One  of  the  most  flagrant  of  horse-pace  abuses 
to  which  motor  trucks  arc  subjected  is  to  load  tlicm  in  the  same  man- 
ner as  the  fiorse  wagoiLs  w  liidi  thcv  rephiced  were  loaded.  Whereas 
an  idle  Io;wling  time  of  one  or  two  hours  ]jer  day  did  not  materially 
diminish  the  work  done  hy  a  horse  during  the  day,  and  in  some  cases 
was  neeess;iiy  in  order  to" give  the  beast  a  rest,  the  same  jx»rcentagc 
of  idle  time  in  the  ojjeration  of  a  motor  vehi(  Ic  plays  an  important 
jiail  in  the  latter's  cost  of  operation  per  unit  of  work  done,  because 
of  the  truek«  greater  cost  of  maiutename  and  its  unrealised  ground- 
covering  ability. 

T'ases  of  improjK'r  ojtcration,  however,  are  becoming  less  and  less 
numerous  heeaus*-  of  the  greater  dissemination  of  motor-truck 
ojx-rating  kuowlerlge  and  linking  up  with  this  the  realisation  of  the 
fact  that  time  is  money  and  that  a  motor  truck  only  makes  money 
whrii  it  is  saving  time.  This  result  is  being  accomplished  in  many 
various  ways,  according  to  the  dilTcrent  eonditions  under  which  the 
trucks  are  working.  The  means  used  to  accoini)lish  the  end  desired 
may  be  roughly  divided  into  three  general  classes,  as  follows  : — 

1.  Mi-chaiiical  loafling  and  unloading  devices  on  the  truck  or  at  the 
(Kiints  of  JoHdini!  and  iiidoading. 

2.  The  use  of  deinoniitahic  or  nent  bodies,  or  Ixjdies  with  side  doors. 

:{.  TUf  tiM-  of  traiiern  of  the  four-wheeled  serai-trailer  or  two-wheeled 
ty|»<*«. 

The  methods  to  be  pursued  in  each  ease  in  order  to  keep  the  truck 
nK>ving  naturally  vary  a  great  deal,  due  to  the  kind  of  goods  hauled 
and  the  |weiiliar  eonditions  imder  which  each  dilfercnt  installation 
has  to  work.  .\o  matter  what  thc.s(^  restricting  conditions  are,  there 
an*  bound  to  he  one  or  more  j)laces  where  some  sort  of  mechanical 
time-saving  d<-viees.  either  on  the  truck  or  on  the  loading  platform, 
mav  be  used  to  increase  the  trucks  moving  time. — "  Electric 
V.-hicles." 


NO  ELECTRIC  KNACKERS. 


Sonu-  of  the  (!eneral  Vehicle  trucks  ])urehased  between  1901  and 
MKK")  hi'.ve  h.id  checiuercd  careers.  Instances  luvve  l)een  shown  where 
a  brewer  linnght  two  sueh  trucks,  l)e(  amc  disgusted  with  them  and 
Willi  them  for  the  proverbial  .song.  They  went  to  a  contractor  who 
had  beM<'r  success  with  them,  though  no  doubt  his  vocal)ulary  was 
eon.sidcrably  increased  licfore  the  end  of  the  tiist  \ ear.  Jii  the  mean- 
time a  c()m|R'titor  of  this  brewer  luui  gotten  the  knack  of  successful 
oiK-nition  of  eletlrie  trucks,  and  licgan  i)uying  uj)  the  bargains  made 
pnssililc  l)y  disH;vtisru-d  users.  The  lirst  iui-wer  who  sold  the  two 
trucks  to  the  contractor  is  reiM)rted  to  have  bought  them  back  at  a 
considerable  premium,  and  he  used  them  for  seven  years,  or  tmtil  the 
miirhines  were  nine  years  <ild.  wlu-u  they  were  taken  as  ])art  pavnient 
for  new  trurks. 

.\er()rdiiig  to  ■  l-'Jecfric  Whicles."  Hiu)ther  brewer  got  alon^  wiy 
well  with  his  I'.MKJ  models  until  he  canu-  t<j  getting  spare  parts  for 
them.  This  was  in  liMUt,  jmd  he  found  that  the  manufacturer  had 
HJnce  simplilied  and  sliiudardised  his  desi},n.  and  ccuild  only  supply 
IIMKJ  pr.rl.4  at  a  sleep  price,  as  they  had  to  he  specially  iujmIc  up, 
almost  by  li.iud.  The  bn-wer  was  .1  shrewil  buyer,  and  tiiis  is  how  he 
Holvcd  the  jirohlem.  Me  btuight  two  second  hand  electrics  of  the 
mime  nuike  and  capacity,  paying  $\'ti)  and  HH't  respectively,  rnd 
took  from  them  tlie  parts  he  needed  for  tluise  in  service.  This 
wheme  wa-t  no  pri;(  ticabic  that  when  two  of  the  grocer's  trucks  had 
not  more  npi.rp  parts  he  .sacriliiMHl  one  of  his  own  three  to  keep  the 
iilli-r  two  ruimini,',  and  when  they  needwl  furtlu-r  h<-lp  he  ix.ught 
■  me  new  slaiidnrdised  nuuhint's.  Two  other  brewers  .studied 
batterx  problems  in  I'.KtI.  and.  after  getting  their  own  maehir.es  «m  a 
paving  ItaHi.H.  bought  up  idl  the  ."»  ton  eh-etrics  they  could  lind  at  low 
priics,  (tiir  of  them  mIiII  operates  lit  old  ones  i'.nd  two  urw  ..ni-s. 
the  other  I  I  In'ing  of  llie  ohh'wt  brewery  ty|H«  now  in  .scrvii  1 

.\  famous  New  Vork  jewelhi  \  hon  '  '    "  '     ,   ,  -  s«'v<'n  \c.us  igo 

»H  ft  result  of  whr.t  tluii    llMiJ  clerii  ,.,(1  m  Hie  way  of 

economy.  Today  17  of  their  1\)  electrics  arc  over  10  years  old,  and, 
notwiih.i.vndinn  the  fact  that  their  Iton  |»ftnel  wagons  weigh 
l.tUHMIi.  mon-  than  the  l-ttm  waggtin  built  by  the  same  manidac- 
turer  to  day.  they  have  no  trouble,  get  ting  all  the  mileage  they  need 
at  a  cost  very  f-<i'<~f  '•  tory  to  tiiem. 


Why  not  a  space  like  this 
under  reading;  matter?  The 
cost  is  purely  nominal.  Let  us 
quote  you. 


4* 


THE  POPULAR  ELECTRIC  STEVEDORE. 


Among  the  many  new  and  .succes.sful  applications  of  electri^tv, 
the  electric  commercial  vehicle  is  holding  its  own  with  other  "  ci^ 
rent-consuming  devices."  It  has  been  recognised  for  some  time 
that  the  chief  competitor  of  the  city  horse  is  the  electric  truck,  and 
now  the  vehicle  manufacturer  has  brought  out  a  competitor  for  the  \ 
hand  truck,  which  is  to  be  seen  about  the  freight  sheds  and  factories. 
When  the  electric  industrial  truck,  or  "  electric  stevedore,"  as  it  is 
sometimes  called,  was  first  brought  out  it  was  anticipated  that  labour 
unions  would  oppose  them,  but  this  has  seldom  been  the  case.  In 
fact,  when  one  steamship  company  started  to  transfer  a  number  of 
these  trucks  to  another  seaport  the  drivers  went  on  strike,  and  prac- 
tically obliged  the  company  to  retain  them.  There  is  a  lot  of 
difference  between  pushing  a  hand  truck  with  a  cask  of  oil  on  it,  part 
of  the  great  weight  of  whicli  falls  on  the  labourer's  shoulders,  and  in 
riding  on  and  guiding  a  powerful  little  electric,  which  can  move  five 
casks  at  once.  Hundreds  of  these  electric  freight  trucks  are  used  by 
railroad  and  steamship  companies,  manufacturing  jjlants,  &c.,  and 
indications  point  to  the  use  of  thousands  in  a  few  years.  Most  of 
them  are  of  1-ton  capacity,  with  a  si>eed  of  from  7  to  12  miles  per 
hour,  and  they  cost  about  one  cent  per  mile  for  current,  even  when 
worked  hard.  They  can  climb  grades  of  from  20  to  30  per  cent,  and 
go  through  narrow  aisles  and  around  sharp  corners.  As  they  carry 
five  times  as  much  freight  as  the  average  hand  truck,  and  go  over 
the  ground  in  one  third  time,  each  truck  naturally  does  the  work  of 
about  15  freight  handlers. 

Down  on  the  lumber  tramways  of  Lousiana  the  electric  ""  mule  '" 
has  made  its  appearance.  The  "  mule  "  is  nothing  but  an  electric 
tractor,  sufficient!}'  powerful  and  elastic  to  take  the  place  of  the  real 
mule  at  one  end  of  a  lumber  dolly,  which  moves  thousands  of  feet 
of  green  lumber.  The  long  tramways  cost  thousands  of  dollars  in 
repairs  each  j-ear,  due  to  the  shoes  of  the  mules  cutting  into  the 
planks.  This  set  a  big  lumber  man  thinking  about  motor  trucks 
and  the  electric  "  mule  "  was  the  result,  preference  being  given  it 
owmg  to  lower  fire  risk,  greater  elasticity  and  the  fact  that  electricity 
was  already  available  as  a  by-product.  Tractors  of  this  kind  are 
ia])idly  spreading  through  the  South  and  North  West 


G.V.  ELECTRICS  PROGRESS. 

A  company  which  reco-ds  considerable  progress,  in  the  sale  of 
battery-driven  trucks  and  wagons  is  the  (Jeneral  Vehicle  Co..  Imjx'rial 
House.  Kingsway,  Ix)ndon.  W.C.  The  Midland  Railway  Co.  has  had 
several  in  service  for  some  time  past  engagetl  u]H)n  about  town  and 
suburban  delivery  work.  The  G.V.  machines^are  of  a  standard 
design,  and  have  single  motor  drive  through  double  reduction 
gearing.  The  main  features  of  the  vehicle  are  .set  out  in  the  following 
siweilication,  which  relates  to  a  3i-ton  eha.ssis.  Two  of  the  vehicles 
are  illustrated  on  the  opiX)site  jjage  ,j 

Frame. — .1  in.  rolled  stcvl  chanu;'!. 

i'/yr/'/ff/".— Semi  elliptjeal  front  and  rear,  fitted  with  groa.se  cups  on  all 
link  bolts. 

_4j-/(..,._Both  front  and  rear  axles  round  section  of  alloy  steel  ;  alloy 
steel  steering  knuckles. 

WhnU>ns(.-\(\  ft.  8  in.     (Jaugc  .'5  ft.  "i  in. 

11/,/^/,. —Total    overall    width,    appro.ximate    (i  ft.    7  m.     Over    m.I^ 
members  of  frame,  njiproxiiuate  -I.'j  in. 

Lenijlh. — Total  overall  length  of  chasses.  1.")  ft.  :i  in. 

n7,rr/.«.  — .\rtillerv  tvpe  on  Timken  roller  bearings. 

Vvrrx.  — Kn.nl'toiln.m.      UUmm. single.    RenrOOOmm.  •  IWm.M.fwm. 

Hnihfs.-  -Service  brake,  internal  exi>au<ling  on  each  rear  wheel,  con- 
trolled bv  b.ot  pedal  with  ratchet.  Kmerg.-ncy  brake.  eNternal  con- 
tracting (">M  each  end  of  conntershaft  controlled  by  f«x''  pedal. 

St.rrinu  Cnr.  Pinion  and  -cct-.r  tvpe  with  verticd  .steering  column 
hn\ing  large  hand  wheel  ,      •  i-    . 

Troii.'iwis.^ion.     Sinuh-    t-i.   double   n^luetiou    with   chams.      l-i^t 

reduction:    Mors**  silent  chain  enclosed  from   motor  to  countershaH. 
Secon.l  reduction  ;    Ro'lcr  chains  from  countershaft  to  each  rear  wheel. 

VoiinUrshalt.      llou.scd  tyjic  on  Tiiuken  roller  l>earmgF  with  spur  pear 

dilb'ieutial.  ,  ..     •  ••  1 

.l/o/or.-C.K.   (U.S. A.)  totally  enclosed  series  automobdc  tyiie   witli 

ball  bearings. 

/i(i/frr»/.     Edison  A- 10  (fiO  cells)  carried  in  rra<Ue  umler  ehas.sis. 

Cofiln^lrr.  -(;.K.  (l.'.S..\.)  continuous  torque,  placed  under  drivers 
■-eat  in  sheet  steel  box.  ojMMated  hy  Icvi-r  by  driver's  .side.  Four  spec<1- 
{orward.  two  reverse,  regulation  bv  tiidd  coils. 

Runninq  .Siri/rA.-  Thnx'-wav  tvpe  (ninuing-ncutral  chnrguig!.  hxcl  m 
vheel -St  ccnM.x  adjacent  tocontroUer.      Handlecan  be  remove*!  onl\  >»'.'<""/ 
in  neutral  i>osition.     This  constitutes  a  safety  factor,  and  the  veliiclo^ 
( ,u)  1"   1 'fl  «'irn  the  handle  has  Ih'^mi  n^nioved.  _         . 

(  ,/  i:-.,ii.,r.  Fittisl  in  shret-.sti«el  box  near  running  switch  m 
ehir  lilt,  with  annx-re  hour  meter.  ^ 

.1  \nipcrv  hour  meter  littevl  in  steel  Iwx  under  tlriver  8  scat, 
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(Registered) 

THE  BATTERY  FOB  COMMERCIAL  ELECTRIC  VEHICLES. 

No  better  testimony  can  be  found  of  the  satisfaction 
which  the  Battery  is  giving  in  actual  service  than  the 
number  of  repeat  orders  which  we  are  receiving.  We 
can  substantiate  every  claim  made  for  it  by  the  experi- 
ence of  users  over  considerable  periods,  and  are  able  to 
clearly  demonstrate  that  its  life  is  between  two  and 
three  times  that  of  an  ordinary  flat  plate,  while  its  re- 
liability day  in  and  day  out  has  been  proved  beyond  cavU. 

WILL  STAND  HEAVY  BOOSTING  CHARGES. 


^ 


MlUJi 


ELECTRICAL  clifton  junction, 

STORAGE  CO.  Manchester. 

LONDON  OFFICE: 

39.  VICTORIA  STREET. 


UMITEDV 


(having  contacts  which  automatically  trip  eircviit  breaker  when  battery  Equipme.ni,~-A  mechanical  horn,  kit  of  tools  and  charging  plug  and 

is  fully  charged.  receptacle  with  12  ft.  of  cable  supplied  with  each  chassis. 

Lamps. — Two  electric  lamps  mounted  in  da.shboard  and  electric  tail  Toolbox. — A  sheet-steel  toolbox  is  provided  and  fixed  under  rear  of 

lamp  are  provided,  with  cartridge  fuses  and  switch.  chassis. 


.^;^!lll-n'| 


-*=^-ijL>|  *-  "^  y-r^r— 


V 


G.\'.  LoHuiKs  usi;o  iiv  Mini, and  R  mi, way  Co. 


Speed. — Over  hard  level  asphalt  roads  10  miles  per  hour. 

Mileage. — Over  hard  level  roads,  loaded  to  rated  capacity  half  distance. 


Portahle  Lamp. — A  socket  is  fitted  l)eno:Uli  tl.c  driver's  seat  and  \1  ft. 
of  cable  jirovided  with  jilug  and  lampholder.  with  each  chassis.  ...  ,,>.,,,, .     v 

Wiring.- — All  wires,  including  lamp  circuits  are  run  in  screwed  metal  per  batteiy  charse  :   35  miles. 
*'*rrel.                                           "^  Weight  of  B(>tten/.~2.:m)  lb. 

X    Mileage  Recorder.— \  Hub-Odometer  is  fitted  on  the  front  wheel.  Weight  of  Chassis  with  BuUtrt/.—  S.-lW  lb 
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TUDOR 


FOR   ELECTRIC  VEHICLES. 


FIRE   BRIGADE  VEHICLES  WITH  TUDOR   BATTERIES. 

London  Fire  Brigade    11  Vehicles.     Liverpool  Fire  Brigade  ^4  Vehicles. 
Rathrr.ines   Dublin    Fire  Brigade     1  Vehicle. 

BATTERIES  FOR  COMMERCIAL  VEHICLES, 
PLEASURE  CARS,  OMNIBUSES,  &c. 

LKIIITI.ST   In    WEICIIT    11  Kill  EST  in   EFFICIENCY. 
Maintenance  undertaken  at  Moderate  Mileage  Rates. 

THE  TUDOR  ACCUMULATOR  CO.,  LTD., 

3,  CENTRAL  BUILDINGS,  WESTMINSTER,  LONDON,  S.W. 

Worki  :    DUKINFIELD.  near  MANCHESTER- 


ELWELL-PARKER  RAILWAY  AND  INDUSTRIAL 
BATTERY  TRUCKS. 


TIh'  iidjoiniiie  illiisfrationH  riopict  an  cxlromrly  inlcresting  type  of 
l)Htt«Tv  priiiM'llcd  phitforiii  truck  wliiili  luis  ivlrciuly  Ik-cii  put  into 
wrvici'  in  rnnMidcn'.Mf  ninuhcrH  in  tliis  country.  The  compact 
niannrr  in  which  th«'  nuitor'is  crranncd  in  a  (radio  Hupportcd  on  liie 
front  (ixli-  ih  shown  in  one  of  the  \  i<  ws.      It  will  he  scon  thiit  tlio  ends 


double  row  ball  bearings.  The  drive  from  the  motor  craiije  on  the- 
front  axle  to  the  gearbox  on  the  back  axle  is  by  cardan  shaK  The 
double  reduction  gea.r  is  totally  endcsed  with  the  wormgeatTp.nd 
differential  in  the  back  axle  housing.  The  motor  pinion  engages  ♦Jje 
differential  on  a  countershaft  which  is  fitted  with  forged  universftJl 
pinions,  one  at  each  end.  Tnese  engage  uitenial  cast -steel  spur 
gears,  which  are  rivetted  to  each  of  the  driving  wheels.  The  motor  is 
specially  built  for  this  class  of  service,  and  is  a  high  efficiency  machine 
gi\  ing  a  liigh  starting  torque  ;  it  is  series-wound,  24  volt,  and  is 
totally  enclosed.  It  is  capable  of  projielling  a  fulh -loadecj  truck  up  a 
10  per  cent,  grade.  It  is  stated  thal^  at  starting  the  current  con- 
sum  j>t  ion  is  very  low. 
,    The  control  gear  is  placed  at  one  end  of  the  truck,  ;Mid  the  steering 


UlUVJNi.   AXLK   Ml"   i.NDl  >l  i;i  \l^    luiXis. 

and  controller  handles  are  fixed  at  a  convenient  o|)erating  level  on  4. 
rectangular  frame  mounted  at  right  angles  to  the  platform.  To 
operate  the  truck  the  driver  stands  upon  two  liinged  flaps,  which  are 
spring  controlled,  and  w-hich  assume  a  vertical  }josition  when  the 
driver  leaves  the  truck.  The  act  of  ])rcssing  these  flaps  down 
releases  the  brake  and  closes  tlie  main  circuit  breaker  ;  the  current 
to  the  motor  is,  however,  not  turned  on  until  the  operating  handle  is 
cither  pressed  down  or  jnilled  U]),  according  to  the  direction  of  travel 
desired.  Shovild  tli<>  driver  atteiujtt  to  leaNC  the  truck  while  it  is  in 
motion  the  maui  circuit  will  be  broken,  and  the  brakes  will  be 
applied,  bringhig  the  vehicle  at  once  to  a  standstill. 
w  The  wheels  are  shod  with  solid  rubber  tyres  of  special  section,  the 
rubber  being]vulcanised  on  to  a  sejarate  metal  base  ring  ;  this  latter 
is  then  hydra\ilically  api)lied  to  the  rim  of  the  truck  wheel  with  a 
pressure  of  from  (i  to  8  tons. 

The  tyi)e  of  truck  illustrated  ha.s  a  loading  capacity  of  '.\  ti>ns.  and 
the  tare  weight  with  1  attery  is  about  17  cwt.     The  Kdi.^son  battery 


Kl.WKt.l,  r\nKKa'^lxursTiUALiTKtTK. 

I  >'i(h  I  -.which  Mippoit  the  tir.ck 

■    ■'.     Tl.. 

with  rt 

<    in    oil  in  a  pak*  which  al!>«) 

■  •  •   > I  of  :*••     '   "ir  thp  strrring  nnlw 

«n  in  Ihr  illn^tr(1!il>n.^  1^  -  of  the  fmnt  4Mid 

r>X|)lHiM  t|-,i»t  Ihry  nre  iiin  nii  nmiMially  XcTfCP 


Khont  Axlk  ano  Drivini;  Motor. 

com|jriws  42  W  cells  in  tw<»  frays,  n'jire.spiiting  a  capacity  of  240 
r.niprrc-hours.  A  tr.-'iling  load  of  2  tons  can  he  satisf.ctorily  drawn 
Willi  rt  triiek  fittetl  with  this  j  j«ttcni  of  lattery.  The  dail>  M>st  fo*" 
ricctricr,]  nicrg\- is  1«».  per  tnick.anda  Kavingof  40  jjer  cent,  has  be<*n 
cflFrote*!  <ivpr  hcnd  Irlxmr.  The  tnicks  am  .supplied  by  Rail^*J'> 
Tnirk  Supply  ("o..  «;ra<rohu i eh  StrctM.  K.C  The  illustrations  , ire 
j.pl»nndnro<l  by  kind  |iptini8«iion  of  the  ••  Railway  (iazette" 


:i  i.i^'j-«,.'i,'i>i. 


■'ILAY,    JA!- 


-.;t.    i'^ib. 


Number  TWENTY-FIVE. 


(xxxi.) 


ELECTRIC  VEHICLE 

PROGRESS 


-^ 


^ 


fb 


TS) 


AN  ELECTRIC  BATTERY  LOCOMOTIVE. 


Some  eighteen  months  ago  the  Midland  Railway  Co.  placed  in 
service  a  battery  operated  electric  locomotive  for  shunting  and 
sorting  the  coal  traffic  in  the  West  India  Dock  Depot,  London. 
Previously  this  work  was  performed  by  horses  in  connection  with  a 
number   of   turntables    situated    in    each    road,    and    investigation 


of  the  alternative  arrangements,  and  as  the  ordinary  .steam  loco- 
motive cannot  enter  the  yard,  the  only  acce.s-s  from  the  railway  being 
by  means  of  an  hydraulic  wagon  lift,  the  whole  of  the  work  had  to 
be  undertaken  by  the  electric  locomotive. 

High  speeds  are  unnecessary  in  working  a  yard  of  thi.i  tj-pe,  and 
the  maxinmm  speed  attained  with  full  load  is  only  about  7  miles 
per  hour,  speeds  up  to  12  miles  per  hour  being  attained  with  light 


cy 


MlDL.\ND    R.MLW.VY    El.KCTKlc'^Snr  NTIM:   L(  CCMOTIVE. 


showed  that  the  shunting  could  be  done  more  satisfactorily  and 
economically  by  an  electric  locomotive  than  liy  lior.'<es,  hydraulic 
or  electric  capstans  and  snatch-heads. 

A  locomotive  is  considerably  more  flexible  in  operation  tlian  any 


loads.J  Ttie[ rated  ^cajacity  of  the  locomotive  is  six  loaded  wagons 
weighing  lo  tons  each,  and  12  light  wagons  of  ajjproximately  6  tons 
each.  Tlic  weight  of  the  locomotive  comjilete  with  battery  is  ITo 
tons,  and  the  wheel   base,  which  is  rigid,  is  8  ft.  6  in.     The  general 
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p        Particulars  — 


apiifar;iri(<'  anri  nutlKid  of  fonstniction  of  the  locomotive  is  well 
hjir.wii  ill  thr-  illiiht ration.  There  are  two  motors  (one  per  axle)  of 
22  H.I',  eaeh,  Kupplied  hy  f)i<k,  Kerr  &  Co. 

Till-  hafter>,  whifli  is  sitiiatffl  in  the  two  end  coin])artn)eiit.s, 
Hiw  provid.-.!'  In  the  "  D.P."  Hatter>-  Co.  (Ltd.).  It  consists  of 
108  cHIm.  21  plate  TI..  tyjie,  and  has  a  cajjacity  of  300  ampere- 
hr.tirH.  The  cells  an-  of  the-  standard  train-lighting  pattern  in  lead- 
lined  leak  l«..\es.  and  are  fitfe<l  with  "  block  "  type  lids. 

The  l(i<<iniotivc  h.is  not  hcen  out  of  service  at  any  time  on  account 
of  Ihe  failure  of  the  hattcry,  and  no  .single  cell  has  failed  since  work 
commenced  alH.iit  18  months  ago.  The  battery  has  been  in  daily 
ii)-o  (Siinda>H  e.xceptcd).  the  «lischarge  rate  varying  from  40  to  ItO 
am|KTe«.  with  occasional  <lischargcs  nj)  to  I.IO  amperes. 

The  batten'  is  charged  every  day  from  about  12:30  p.m.  for  one 
to  two  hfnirs/aiid  a  '"  refreshing"  charge  is  given  in  the  early  morning. 
Cleaning  of  tjie  battery  is  done  without  interruption  of  work,  and 
nithuugh  Hubjcctcd  to  severe  handling  in  shunting  operations, 
rfjmirH  are  a  small  item. 

Control  is  by  the  ordinary  series  parallel  method,  providing  two 
peoiiomical  running  speexls,  and  breaking  is  of  the  rheostatic  type 
i»|»<«raled  by  the  main  controller,  this  method  being  very  u.seful  for 
xhinitint{  ojierations.  A  band  brake  with  hand  operation  is  also 
littcd  to  each  axle,  Iwing  equivalent  to  the  tender  brake  on  steam 
Io4-oiiiotives. 

Till-  nieclianical  fKirtions  of  the  locomotive  are  largely  constructed 
iif  MlandanI  wagon  parts-- f.y.,  the  wheels,  axles  and  draw-gear. 
The  Imdy  jiiid  cab  are  of  wrwid,  suitably  braced  with  iron  work.  The 
covers  over  the-  battery  comi)ar( ments  are  arranged  to  drain  off  ail 
rain  water.  whiU-  ImiIIi  sections  are  so  ventilatefl  that  gases  given  ofl 
during  charging  or  working  the  battery  are  carried  away. 

Charging  is  |M'rforme<l  by  a  motor  generator,  the  supply  voltage 
of  UHl  \oIIm  iK'ing  to<i  high  to  olTcr  any  advantages  for  tin;  use  of  a 
n'viTw  b<Mmler.  The  generator  is  diflerentially  compounded,  so  that 
aflor  ciirrrnt  is  Mwitclierl  on  further  attention  is  unnecessary,  except 
ill  the  crtM*-  «(f  II  "  gassing  "  charge. 


IHE  COMING  OF  THE  ELECTRIC  VEHICLE    A  REVIEW 
OF  THE  AMERICAN  SITUATION. 


TIm'  panl  year  liai  Miri  iii.uiy  changes  and  improvements  in  liu 
clertrie  vehicli"  indu.Htry.  all  i)f  whieh  point  to  a  bright  future  both 
ill  the  e«immercial  (ield  and  with  panscnger  <ai-s.  There  ha\c  i)cen 
no  Miiddeii  Hpiirti*  of  |Mipiilarity  in  the  recent  pnign-ss  of  the  electrii 
vehicle,  rather  it  hat  Immmi  a  gradual  steady  growth,  forming  a 
(ntm<liitioii  ii|Hiii  which  to  build  up  incnie^ing  business.  Sinci-  the 
lraiiH|i)irtatinr.  world  nH'tignisiMl  the  value  of  the  motor  truck  for  mer- 
rhandine  it  lian  invariably  iH-en  admitted  in  the  larger  cities  where 
ill'  'PiMirtunilic-*  of   testing  tlw  xarioiis  forms  of  triK'ks  that 

III'  i.H  the  eeonomical  vehicle  for  (ity  and  .suburban  work. 

The  liTMi  nnthorities  u|Min  trauN|Mirtatioii  ]m>lileiiiH  Itear  out  this 
Kt  '  '    ■  ulaptability  to  <  ity  tr.iflie  afti-r  four  years 

•  •'  ■  I' al  study.      I<arge  llei'ts  of  electri<>*  have 

•irrn  Adopted  by  the  iargcMl  and  most  connorvative  biisinpHS  liouses. 
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of  deliver^'  wagons  the  department  .stores  have  shown  a  strong 
preference  for  the  electric.  In  Chicago  the  Marshall  Field  Company 
operates  no  less  than  230.  In  nearh"  every  case  where  a  concern  has 
adopted  the  electric  large  rejieat  orders  have  been  the  result,  e\incing 
a  marked  confidence  in  the  electric  vehicle  for  city  and  suburban 
t.'-ansportation  service.  [This  is  also  noticeable  in  this  country-  now 
that  the  commercial  vehicle  is  becoming  better  known. — Ed.] 

While  nearlj'  all  of  the  largest  fleets  of  electric  vehicles  have  been 
installed  jmmarily  through  the  efforts  of  the  vehicle  manufacturers, 
the  central  stations  have  e.xerci.sed  considerable  influence  in  their 
])romotion.  In  New  York  there  is  a  minimum  of  something  over 
."^ 1 0,000.000  annually  to  be  derived  from  the  .sale  of  current  for 
electric  vehicles  in  place  of  horses.  Of  ]0,000,0(X)  horses  that  are 
in  use  in  U.S.A.  probably'  all  could  be  successfully  displaced  by 
electric  vehicles.  This  would  mean  an  additional  income  to  some 
6,000  electricty  supply  companies  of  about  one  billion  dollars.  This 
is  all  the  more  significant  when  we  consider  that  the  combined  income 
of  all  these  central  stations  from  all  sources  last  year  was  approxi- 
mately .S450,000,000,  of  which  but  a  verA-  small  percentage  was 
derived  from  the  sale  of  current  for  electric  vehicle  charging.  Even 
if  only  a  small  fraction  of  the  business  in  sight  were  obtained  it  would 
re))resent  a  tremendous  increase  in  the  total  incomes  to  the  electricity 
supply  undertakings. 


TllKKK-roN    KlIl.suN   (i.M.    LoKK^. 
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The  horse  and  cart  is  gradually  being  displaced  by  the  light  el«H'tri<- 
delivery  wagon.  Within  its  capacity  rating,  the  small  ^7.">0  lb 
electric  costs  less  to  operate  than  a  single  hoi-se  wagon,  and  can  do 
far  more  work.  Where  conditions  are  such  as  to  demand  mileage 
ranges  of  :K),  40  or  ."lO  miles  jht  day  the  .saving  ol)tained  by  theiise 
of  this  car  may  actually  cover  its  cost  in  lc.<s  than  two  years  after 
all  other  running  exju'iises  have  been  ]>aid  for.  It  costs  le.ss  to  keep 
this  car  in  tyres  than  it  dix's  to  keep  a  single  hoi-se  in  shoes  for  the 
same  work  done.  For  cfjual  service  the  cost  of  electrical  energ_v 
per  kilowatt-hour  amounts  to  but  alniut  half  the  cost  of  hay  and  oat.s. 
In  New  ^dl•k  mon'  than  ">0  livery  .stables  have  cxpn\sse<l  a  willing- 
ness to  stoiv  and  wash  this  car  for  £2  jier  month.  These  same  stables 
gi't  from  i")  to  £6  jwr  month  for  stabling  and  caring  for  a  single  horse 
and  wagon,  and  there  is  profit  in  the  former  and,  ivs  a  nile.  lo.ss  in 
the  latter. 

.Another  )m]K>rtAnt  development  of  the  electric  vehicle  during  the 
pa.st  year  in  a  special  field  is  it.s  adoption  for  municipal  s<>rvice  by 
many  jirogre.ssive  cities  in  one  form  or  .uiother.  I'hihulelphia  has 
ndoj>t<Hl  electrically  projielled  fire  ap|Minitus.  and  high  commendation 
has  lieen  given  it  l>v  the  fire  chiefs  of  the  following  cities,  all  of  which 
h.ivo  adopt<><I  the  electric  vehicle:  Sprinc!icl<l.  Mass.;  Baltimore. 
Md.  ;  IVistim.  Ma-ss  ;  .\kron.  Ohio  ;  Won^'ster.  Ma,<«<.  :  riiiontown. 
I'a.  :  Camden.  X..1.  ;  I'aterson.  X..I.  ;  Hartfo'nl.  Conn.:  and 
"ovcral  others.     A  recent  demonstration  of  elect ricallv-dri\  en  tire 
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Some  of  the  Reasons : 

Because  they  are  equipped  exclusively  with  the  Edison 
Accumulator,  which,  now  in  iis  eighth  year  of  service,  is 
proving  more  durable,  more  reliable  and  simpler  to  operate 
than  any  other  type  of  storage  cell. 

Because  the  Edison  Accumulator  is  made  of  Steel 
throughout,  including  the  container;  uses  a  steel  pre- 
serving electrolyte;  and  cannot  buckle  its  plates, 
sulphate,  corrode,  lose  its  charge,  nor  suffer  from  the 
effects  of  overcharging,  high  rate  boosting  nor  being 
discharged  to  zero  when  necessary. 

Because  the  Edison  Four-Year  Guarantee  is 

unique  and  warrants  the  user  that  his  accumulator  shall  give 
full  rated  capacity  at  the  end  of  this  time. 
Because  the   Edison    Accumulator   is  the  lightest    and 
strongest  storage  cell  and  may  be  charged  in  less 
time  than  any  other  type. 
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apparatus  was  held  on  the  steep  grades  in  and  around  Patersou, 
N.J.,  during  November,  at  the  time  of  its  initial  installation  in  that 
city.  The  tests  showed  the  remarka'ble  power  of  a  combined  chemical 
engine  and  hose  wagon  fully  equipped  with  20  lengths  of  hose  and  a 
crew  of  14  men,  weighing  in  all  18,3201b.,  and  a  second  piece  of 
apparatus  consisting  of  65  ft.  aerial  ladder  carrying  a  crew  of  22  men, 
with  total  weight  of  20,0001b.  These  two  pieces,  negotiated  an 
18-23  per  cent,  grade,  having  an  uneven  cobble  stone  paving  in 
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Electrics  are  now  being  used  in  large  numbers  for  the  collection  of 
refuse,  two  of  the  most  recent  installations  being  in  Boston,  where 
two  .l-ton  trucks  have  been  purcha.^ed  by  the  city,  and  in  Xew  York, 
where  two  gas-electric  tractoi"s  are  being  used  for  the  same  purpose. 
Several  cities  of  the  south  have  adopted  electrics  for  refuse  collection, 
notably  I\Iiami,  Fla..  w  Inch  has  oj^erated  electric  refuse  vans  for  some 
time.  Electric  street  sprinklers,  snow  ploughs,  rollers,  |X)liee  pitrol 
wagons  ami   ambulances  are  all    being  gradually  adoptecU  by' pro- 
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]  minute  13  seconds,  starting  at  the  foot  of  the  hill  from  a  dead  stop. 
This  hill^had  always  been  used  as  a  test  hill  for  every  piece  of  appa- 
ratus XLsed  by  the  Patersou  fire  department,  and  the  previous  fastest 
time  had  been  1  minute  40  seconds,  made'^by  a  petrol-driven  com- 
bination. These  pieces  of  electrically-driven  apparatus  made  the 
run  from  Philadelphia  to  Patersou,  approximating  125  miles,  in  14 
hours  elapsed  time,  including  stops  at  Trenton,  Xew  Brunswick  and 
Newark,  f  ""* 


gressive  numicipalities.  which  recognise  the  economy  of  operatmg 
cost  and  ethciency  of  the  modern  electric  commercial  vehicle.    "*• 

The  latest  dcvcloinueut,  and  one  which  will  play  an  imiwitant  part 
in  further  popularising  the  passenger  electric,  is  the  elect rically- 
driver  taxicab.  The  present  petrol  taxicab  service  in  many  cities, 
and  especially  in  New  York,  is  inefficient,  in  many  instance^unsafe 
and  costly  to  operate.  An  electric  taxicab  has  been  developed  by  a 
ompanj-  in  Detroit,  where  there  is  now  a  fleet  of  47  in  operation. 
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Particulars  and  Catalogues  from 

SIEMENS  BROTHERS  &  CO..  '^° 

WOOLWICH. 

Telegrams:  OVER  4,000  EMPLOYEES.  Telephone: 

"Siemens  Woolwich."  City  6400  (7  lines). 


CABLES    &  WIRES, 
MOTOR-CAR   LEADS 

(Weatherproof,  Strong,  Flexible  and  Durable), 

BATTERIES 

&c.,   &c. 


Th«  fill)  Jiii.s  all  thft  excluBive  refinement  of  a  privately-owned 
liriiouHirie  in  apjH-aranfe,  and  is  oi)erated  with  far  greater  ease  and 
Kafety  t  han  tlie  best  of  f  he  petrol  taxioabs.  I'lans  are  now  under  way 
when-hy  a  coinpany  will  he  formed  to  introduce  electric  taxicah 
wrvice  in  New  York  and  other  large  cities  in  this  countrA'. 

The  battery  rental  and  exchange  system  is  also  being  developed 
HueeeHHfully  for  passenger  ears.  Coupled  with  this  project  will  be  a 
Kubstantial  reduction  in  the  price  of  electric  vehicles.  Already  one 
large  manufacturer  of  jjassenger  electrics  in  Chicago  is  selling  a 
vehicle  minus  batteries  for  neaHy  .S1,00()  le.ss  than  last  year,  the  pur- 
(•hii.s<T  renting  the  batteries  from  the  various  service  stations  in  the  city. 
In  this  way  the  user  can  e.stimate  his  maintenance  costs  without 
difficulty,  and  he  will  know  beforehand  exactly  what  his  operating 
exi»«'ns<'s  will  be.  In  some  figures  recently  compiled  it  is  shown  that 
in  the  comparative  costs  of  ojjerating  an  electric  and  a  petrol  car  of 
the  wimo  valuation  the  difference  in  upkeep  expenses  is  as  high  as 
]H'>  jMTcent.  in  favour  of  the  electric  in  cases  where  the  owner  em j)loys 
a  chauffeur  to  run  his  jwtrol  car.  In  instances  where  no  chauffeur 
JH  employed  the  electric  shows  a  saving  of  from  36  to  55  per  cent,  in 
'(Iterating  costs  over  the  j)etrol  tyjie.  Other  price  reductions  in 
electric  piwsenger  vehicles  have  been  due  to  quantity  production 
and  an  unprecedented  increase  in  sales.  A  decrease  of  §875  was 
announced  by  one  companj- which  has  been  carrying  on  an  extensive 
Hules  campaign,  and  other  manufacturers  have  offered  reductions  of 
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from  S'Mm  to  $H(Ki.  All  of  tliiH  augurs  well  for  future  iiojiulurily  of 
the  olectrie.  and  alnady  itM  HM-ognif ion  uh  the  mont  mitiHfaetorv  car 
for  (ity  and  Muburlian  us«<  i.s  evidenced  in  the  inereaM-d  nuiiibeis 
which  iin'  In  Im-  M>en  daily  m  the  htri'ots. 

I  he  piist  >enr  hiw  Ihimi  nu»rke<l  by  a  numlMT  of  sut-eewful  long  runs 
organiMNl  by  wvend  of  the  lea<ling  manufactunTs.  Fifteen  himdnd 
mifcii  in  14  days,  uoing  but  a  single  <  harge  of  the  batteries  ixr  dav. 
«n.i  the  rx'o.nl  n);ide  by  thi<  liianlsley  Kleetric  C4.mpany.  of  l}^s 
C;d.  Hecently  a  Detroit  eleetrie  njade  a  run  of  ISO  miles 
H»  houn«.  and  the  mime  make  of  ear  aN.  accomplished  a 
*  ')n  m  an  at  tual  running  time 

...  .  '    ■     •  ■"V'*  than  1 J  cen(*i  Jior  mile.     ,\ 

>\avrrlry  elr<  trie  nm<ie  the  trip  from  Buffalo  to  New  York  in  thn>. 
da^  '    .It    the   tin.,    of  the   '  t,„n   of   the    Kleetric   Yehi.l- 

'^''  "'    Amrni.   at    (1.  ;.   a  Chicago  electn>   nia.le   a 

•Tiwron  Chicago  and  Cleveland,  in  a  ninuinc 

*■•  inc  MiH  ..... 
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Portland,  Oregon.  One  hundred  and  forty,  and  even  160  miles  on  a 
single  charge  of  the  batteries  have  been  accomplished  by  se%'eral 
different  makes  of  electrics,  showing  that  batteries  are  constantly 
being  improved  and  their  mileage  capacity  increa,sed. 

Manufacturers  of  electrics  have  begun  to  reali.se  during  the  past 
year  that  there  is  a  growing  demand  for  electrics  built  along  more 
masculine  lines.  This  type  of  automobile  has  so  long  been  recognised 
as  the  ideal  car  for  a  woman  that  the\-  have  lost  sight  of  the  fact  that 
certain  features  of  the  electric  have  an  especial  appeal  to  business 
and  professional  men,  with  whom  destination  on  time  is  of  vital 
importance.  An  electric  is  absolutely  dependable,  and  in  traffic 
congested  streets  it  winds  its  wa}'  in  and  out  more  easily  than  any 
other  type  of  car,  saving  time  by  stopping  and  starting  in  immediate 
response  to  the  driver's  touch.  Sturdy  appearing  roadsters,  built  on 
more  masculine  lines,  have  therefore  been  develoijed  to  meet  popular 
demand,  and  the  electric  is  fast  establishing  itself  as  a  favourite  with 
men  for  city  and  suburban  use. 

During  the  summer  the  new  co-operative  electric  garage  of  the 
New  Y^ork  Electric  Vehicle  Association,  located  at  Central  Park  West 
and  62nd-street,  was  throA\Ti  open  to  the  public,  and  is  housing  its 
full  quota  of  100  electric  passenger  cars.  The  charging  equipment 
of  this  electric  garage,  which  is  the  largest  in  New  York,  is  unusually 
complete,  having  facilities  to  charge  from  100  to  200  cars  jier  day 
and  to  care  for  the  various  sizes  of  batteries  fully  equipj>ed  electric 
gariges  are  springing  up  all  over  the  countr)%  offering  excellent 
facilities,  and  in  some  instances  giving  a  parking  service  free  of  charge. 
'J'lic  electric  garages  of  Chicago  offer  a  parking  .service  in  the  Loop  dis- 
trict, which  has  proved  a  boon  to  shopj^ers  and  theatre  j)atrons. 
Owing  to  the  strict  enforcement  of  the  "  half-hour  law  "'  for  motor 
vehicles,  which  j)rohibits  a  car  standing  in  any  one  place  for  more  than 
a  half  hour,  the  owners  of  electrics  who  rarely  employ  a  chauffeur 
were  especiallj-  inconvenienced.  Recognising  this,  the  electric 
garages  organised  the  free  parking  .service,  and  the  cars  are  brought 
to  a  centrally  located  garage  by  the  owner  and  parked  by  a,  reliable 
and  competent  chaffeur,  who  returns  the  car  when  needed  again. 
This  is  but  one  instance  of  the  excellent  service  offered  to  users  of 
electric  vehicles,  both  commercial  and  passenger.  Manufacturers, 
electricity  supply  companies  and  electric  garages  are  all  co-ojx»rating 
to  further  electric  vehicle  development  and  to  give  the  best  service 
iiiidei  all  conditions. 


WARD  LIGHT  DELIVERY  VAN  MILEAGE  RECORD. 

Official  recognition  has  been  given  to  a  new  mileage  reconl  just 
established  by  a  Ward  s])ecial  delivery  wagon,  which  covered  9S 
miles  on  a  single  charge  of  its  battery  while  ojjcrating  under  regular 
service  conditions  through  the  streets  of  New  Y'ork.  carrying  its 
ca])acity  load  and  making  the  average  number  of  stops.  The  route 
followed  was  fn)m  .Mount  \'enion.  througli  the  Hn)nx  and  Manhattan 
to  the  IJattery.  then  north  to  Kiiigsi)ridge.  back  to  40th-stnvt.  and 
Itack  and  forth  between  40th  and  160th  streets,  the  Hudson  antl  Ka,st 
Hi  vers,  until  the  liattery  was  discharged.  The  distance  covere<l 
w.is  MS  miles,  the  total  time  16  hours  7  min\ites.  actual  ruiuiing  tinie 
12  hours  2i  minutes,  average  s|)eed  81  miles  j^x'r  hour.  numl>er  of 
sto](s  .'{."i.  and  the  curnMit  consumed  was  equivalent  to  164-5  amixre- 
hours.     This  figures  out  1-6S  ami)en--hours  jK^r  mile. 

This  n-markable  record  was  not  made  under  favourable  conditions. 
.\  dri/./.ling  rain  with  slipj)erv  jwivements  prevailed  throughout  most 
of  the  test.  No  rejKiirs  nor  adjustments  were  made.  The  vehicle 
u..<ed  is  the  Wan!  special,  which  is  being  marketed  through  a  unique 
<-an)i>aign  in  which  all  the  central  stations  in  that  \neinity  are  eo- 

n|M-lMt  lilt;. 


Why  not  a  space  like  this 
under  reading  matter?  The 
cost  is  purely  nominal.  Let  us 
quote  you. 
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C.t.S.C!.67a 


(Registered) 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 

No  better  testimony  can  be  found  of  the  satisfaction 
which  the  Battery  is  giving  in  actual  service  than  the 
number  of  repeat  orders  which  we  are  receiving.  We 
can  substantiate  every  claim  made  for  it  by  the  experi- 
ence of  users  over  considerable  periods,  and  are  able  to 
clearly  demonstrate  that  its  life  is  between  two  and 
three  times  that  of  an  ordinary  flat  plate,  while  its  re- 
liability day  in  and  day  out  has  been  proved  beyond  cavU. 

WILL  STAND  HEAVY  BOOSTING  CHARGES. 


<# 


Wmt 


ELECTRICAL  cufton  junction. 
STORAGE  CQ        J^anchester 

¥¥\#fT'ri\*A^     LONDON  OFFICE: 

LIM  1   1  tU   ^  ^9-  VICTORIA  STREET. 


"ORWELL"    ELECTRIC    VEHICLES 


Manufactured 
by 


RANSOMES,  SIMS  &  JEFFERIES,  Ltd., 


ORWELL  WORKS, 
IPSWICH. 


BRITISH 

BUILT 

THROUGHOUT. 


BRITISH 


BUILT 


THROUGHOUT. 


30  cwt.    Lorry    in   service   of    Midland    Railway   Co. 

THE   LONG    EXPERIENCE   OF   RANSOMES,    SIMS   &   JEFFERIES,    Ltd.,    COUPLED   WITH   THE    LATEST 

IMPROVEMENTS   IN    ELECTRICAL   VEHICLE   DESIGN. 


Telegrams  : 
Foreign;   "  Asynchrone.  London. 
Inland;  "Asynchrone,  Vic. 
London." 


MOSSAY    &    CO.,    LIMITED, 

Selling:  Agents  in  Great  Britain  and  Ireland  for 

"ORWET.L"  ELECTRIC  VEHICLES, 

QUEEN    ANNES    CHAMBERS. 
41,    TOTHILL   STREET,    WESTMINSTER,    LONDON,    S.W. 


Telephone  : 
Victoria  2269. 
Code : 
Lieber.  ABC  5th  Edition. 
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A 


TUDOR 

cc\in:itila.tors 

FOR    ELECTRIC  VEHICLES. 


A  STAKE  BODY  INDUSTRIAL  TRUCK. 


ELECTRIC  OMNIBUS     BRIGHTON  AND  HOVE. 

About  16  Electric  Omnibuses  have  been  in 
regular  service  for  the  past  six  years,  and 
TUDOR    Accumulators    have    been    employed 

exclusively. 

THE  TUDOR  ACCUMULATOR  CO.,  LTD., 

8.  CENTRAL  BUILDINGS,  WESTMINSTER,  LONDON,  S.W. 

Worki  :    DUKINFIELD.  neir  MANCHESTER 


PETROL  V.  ELECTRICITY. 

'I'lir-  fnlldwiii;;  .s\  iii|in>mrii.  taken  fr'din  diii' (•(iiit('ni|i(iraiv  "  Elpctric 
\'i-lii<|i-4."  .if  ('liicajfo.  vill  Ik-  ica<l  with  interest  in  tliis  coiuitrv.  where 
llie  priceh  of  |ielni|  anti  eleetrieiil  energy  are  res|jeotivcly  lower  and 
liiKJier  tlinn  lliev  are  in  the  I'nited  States.  Tlie  original  is  so  lireezy 
in  ilH  iilirasing  lliat  we  re|ir(,(liiee  it  as  piililished.  snlistitnting  only 
the  word  ■'  jK'triiJ  "  for  "  gasoline."  that  heing  the  Anieriean  term  of 
the  magic  H|>irit. 

Petrol  !  Spirit  nf  |irogn-s.s  and  essence  of  joy  !  In  tlie  .span  of  a 
few  hhurt  \earH  h«.w  has  thy  planet  risen-  and  also  thy  price  !  More 
pret  ioHM  thiin  jewels  thy  scintillating  «lew-drops.  evaporj-.tinp  and 
Htealing  away  like  a  ghcmt  of  a  Wall-street  hanker.  In  .sordid  gallons 
thy  meiiNim-  is  taken  in  thy  zin«  lined  cell.  Init  thou  fleetest  hence 
with  every  noli  of  thy  engine,  aiic'  presently  thmi  art  gone,  togetlu-r 
with  four  doilnn*  and  *J<>  cents. 

.Vuil  now    lhe>    talk  of  sulmtituting  I  enzo!-  not  thrt   its  price  is 

h'Wi.  I.ut   that   Its  |ep  i".  more.     Twent.s -live  cents  tv  gallon:    four 

giOlonN  for  n  dollnr.     Add  luhricjiting  oil  quantum  suf..  n  di\sh  of 

ftuli  freeze  mixtmv.  nnd  some  new  dry  cells.     Oh.  leave  tlie  l.lame 

IhuiU  ui  the  >;arage  :   nu-A  I  e  some  sucker  w  ill  come  ttlong  iMul  huy  it. 

<;et  an  eh-(  ttic  ;  it's  llip  only  reuHomihlo  Bntmcr.  tm  (piit  arguing. 
\  on  know-  It  look.v  !  etter  and  runt*  li-tter  ni\d  makes  \,.u  feel  1  etter. 
Klectrinty  is  III  ccnis  c  kilowatt  hour-  lots  of  places  les.s.  It  uswl 
to  I  e  12.  IMorr  thrt  it  umnl  to  l:e  1.'..  Hofoie  long  it  will  prol  ahly 
I  e  M-vpn.     .Sime  ilpy  it  w  ill  I  e  four. 

Thry  runt  ithip  lj>e  stipply  ,,f  eleetritity  to  Kngland  or  (.ernuvny. 
NoUwIy  .  ,,T  it.     It  can't  run  Kh«irt.     You  enn  buy  it  e\-erv- 

wlirn-.  ."• 4  .i  n  f.nly  one  «nmlity.  \ 

I  hiiiiriiy  i,  the  iinlurol  motive  jK>wer:  jirtr<>l  the  unnatural. 
Tell  lis  :    Whnt.  lK>sides  autoniohilpK.  is  tlriven 

p«im|w.  rhiim-  and  r:  •  r.s.     Xut  hing  mon>  of  r.mse.|ucnee. 

'  "  '  iiv     druc-     everything— e\T^\     tliow     drndly 

It  drives  the  world. 
Km  p  lip  \,.ur  rnthuRiamm.  you  fHlowi.  whose  nuihitionx  for  hig 

T.      The  «!j>y  will  ronir 
'      I,  the  I  ;«r-.  on   thf  sJn^'f 


1.,. 


Three  G.V.  industrial  batterj'-driven  trucks  have  keen  put 
into  service  bj-  the  A.ssociated  Equipment  Co.,  Walthanistow. 
It  is  noteworthy  that  each  of  these  machines  is  in  charge  of  a  boy, 
a  faf-t  which  demonstrates  the  ease  of  control  and  general  simplicity 
of  the  vehicle.  The  company  referred  to  is  engaged  in  the  jjroduction 
of  motor  "bu.scs,  and  also  undertakes  repair  work  in  connection  with 
them.  The  operation  of  the  factory  naturally  calls  for  a  means  of 
inter-<lepartmental  transport,  and  after  due  consideration  of  the 
methods  available  the  l>att«ry  truck  was- decided  upon— ;iii- being 
economical,  both  from  the  energv'  and  labour  points  of  view.  The 
tliree  little  vehicles  will  curry  a  load  of  1  ton.  and  they  will  ahso 
pull  trailers.  Two  trucks  liave  a  lO-ft.  platform,  and  the  third  a  6-ft. 
platform.  The  driving  power  is  furnished  by  a  battery-  of  42  five- 
plate  Ironclad  Exide  cells,  spring  supported  in  a  crate  which  is 
imdei-slung  between  the  front  and  rear  pairs  of  wheels.  A  single 
motor  drives  the  rear  wheels  through  spur  gearing  of  the  single 
reduction  type,  and  the  sjx'ed  on  the  level,  with  full  load,  is  about 
seven  miles  an  hour.  Ths  mileage  range  allowing  for  this  sjieed  is 
about  2o,  on  one  cliarge  of  batterj-. 

The  n.V.  truck  illustrated  is  of  intercut  to  transport  u.sers  on 
account  of  its  sim])le  construction.  Both  battery  and  driving 
mechiviii.sm  arc  mounted  below  the  jilatform.  which  accordingly  is 
fiee  <Mid  clciir  to  carry  not  only  a  comjmct  load,  but  iron  ])\]ie  and 
similar  material.  The  platform  with  its  rounded  corners  is  extended 
so  as  to  protect  the  mecha.nism  ?jid  running  gear  in  every  direction. 


(;.\'.    liATTKUV  TlUCK  WPTH  ST\KK  BoDV. 

The  speed  on  hard,  level  surfaces  is  about  7  miles  per  hour,  and  the 
i'Nerrge  rr.dius  is  2o  miles  jier  single  charge  of  the  battery.  The 
current  consumption  on  a  full  charge  of  the  battery  is  ti-8  kw.-hour.s. 
All  medwviiical  |)arts  of  the  trink  are  accessible,  the  weight  is 
2.l.">0  lb.  an<l  the  turning  radius  is  7  ft. 

This  truck  has  single  reduction  gearing,  and  in  the  cj-se  of  two 
motors  each  rear  wheel  is  driven  bv  an  individuiil  niottir  g«>are<I  to  a 
housed  spur  gear  fi'stened  to  the  wheel.  One  motor  is  standard  for 
grades  u|)  to  10  |)er  cent.  Two  motors  are  best  for  grades  above  thi.i 
and  up  to  :{(t  per  cent.  Each  w  heel  has  two  complete  self-lubricating 
Timken  roller  liearings.  The  controller  is  enclostnl  and  an  automatic 
<ut-utT  switch  minimizes  accidents.  One  handle  is  used  ils  con- 
troller lever,  and  the  other  handle  for  stwring.  The  c«mtrolIer  returns 
to  neutral  as  the  hand  is  nMiioved  from  the  lever.  The  cutoff  switch 
cuts  off  the  jiower  when  the  foot  is  removed  from  the  br.ike  |)odal. 
In  other  words,  the  driver  ajiplies  the  brake  simply  by  releasing  the 
jK'dal  with  his  foot,  and  as  he  releases  the  |K>dal  the  |)ower  is  cut  off 
jMitomatically. 

The  driver  standing  erect  on  the  end  of  the  truck  with  hands  on 
controller  and  steering  lever  respectively,  and  foot  on  the  brake  jHHlal, 
is  in  the  lp«-st  |Missii>le  |K)sition  to  guide  and  control  this  loatl.  The 
simjilieity  of  o|KTntion  <loes  away  with  the  nece.ssity  for  hiring 
exjionsive  oper.-^tors.  The  average  unskilled  lal>ourer  can  l>e  t.-uight 
to  successfully  ojierate  a  truck  of  this  ty|M\  even  in  rongeste<l  plants 
or  lermin.^ls.  in  alniut  4S  hours. 

.X  feature  of  the  truck  illustrated  is  that  it  is  \rry  uscUi\  where  it 
is  deftired  to  o|>erate  InMweiMi  floors  :  it  is  sufficiently  handy  to  u.se  in 
elev.ntors. 

.\  complete  speeitic.Ttion  of  this  truck  can  l>o  obtained  of  the 
< General  Vehicle  Co..  TmiM^ri.il  House.  Kinpswav.  lx*ndon.  W.C 
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AN  ATTRACTIVE  PASSENGER  ELECTRIC. 


A  very  iittractive  private  battery  L'ar  lias  just  been  built  by  Messrs. 
Electromobile  (Leeds)  Ltd.,  to  the  special  requirements  and  order  of 
their  Swansea  representatives,  Messrs.  .Johnson  &  Burgess,  Ltd. 
Every  rehneuient  of  a  inodern  car  has  been  incorporated.  The 
vehicle  is  a  considerable  advance  on  American  electric  car  design, 
both  in  technical  features  and  in  comfortable  a])i)ui'tcnances.  The 
ditticulty  of  the  design  of  the  forwartl  end  has  been  ingeniously 
overcome  without  the  use  of  a  dummy  radiator. 

The  energy  consumption  is  3  to  4  ampere-hours  j)cr  mile,  according 
to  surfoce  of  lofd.  and  at  88  volts  tliis  is  264  to  .■).")2  watt-hours  per 


(jIenek.w.  \ikw  Ob'  iSai.oo.n    Bodv   Ei.Ecruio. 

mile,  or  approximately  j  to  ?{  unit  per  mile.     At  Id.  per  unit  this  i 
equivalent  to  3  to  4  miles  for  Id. 

The  body  provides  inside  drive  saloon  for  four  persons,  witli  two 
swivelling  and  collapsible  seats  for  driver  and  his  companion.  It  is 
jjainted  in  Vauxhall  brown  and  black,  and  the  u])holstcry  is  in  line 
beige  Bedford  cloth.  A  ventilator  is  fitted  in  the  roof!  'ind  door 
windows  and  screen  are  ai'ranged  to  o])en.  The  upper  half  of  the 
screen  overlaps  the  lower  portion,  wlu  n  closed,  to  prevent  ingress 
of  rain.  A  small  glass  trap-door  is  jirovided  in  the  screen  to  give 
the  driver  a  clear  view  m  hen  the  screen  is  down  and  the  trap  open. 
AH  windows  are  bevelled  plate-gla.ss,  and  the  bonnet  and  bodv  made 


of  beaten  aluminium  sheet  with  invisibie  joints.  All  thc'^MiudgUjrrls 
are  domed.  One  holophaiie  roof  light,  and  one  cast  aluminium 
rear  light  attached  directly  to  number  plate,  t».lso  two* head  and  two 
side  lights  are  fitted  and  controlled  by  switches  on  the  instrument 
(hish  board.  The  latter  is  of  polished  mahogany,  and  in  addition  to 
the  lamp  switches,  carries  flush  .Stewart  speedometer  ;  flush  Stewart 
rim-winding  clock  ;  latest  Weston  combined  volt-ammeter  ■with 
iniiiiafure  electric  lamp:  and  Sangamo  ampere-hour  meter 
f  The  frame  is  of  j)ressed  steel,  and  the  front  is  in-swept  in  order  to 
give  a  wide  lock.  The  front  and  rear  axles  are  suspended  on  semi- 
eliiptical  s])rings.  The  transmi.ssion  is  direct  from  the  motor  in  the 
frame  to  differential  on  the  rear  axle  by  double  helical  machine-cut 
gears;  ball  beaiings  are  fitted  throughout.  The  motor  develop.^ 
3  H.P.,  and  is  of  the  double  commutator  .series  type  l>eing  totally 
enclosed.  Its  normal  speed  is  1,6(M)  revs,  per  min.  at  76  amperes, 
no  volts.  The  wheel-base  is  7  ft.  6  in.,  and  the  tread  4  ft.  6  in.  The 
rims  are  of  the  Warhind  divisible  and  demountable  type,  with  spare 


Peda/  held  in  this  position 
by  a  spfing. 


Resistance. 


Axis  or  turning 


Carbon 
'button 


Off  position 


point 
Dkiau.  (iK  I'kdai.  'Ci.ircu"'  oi;  Contkom.kk. 


rim  ami  lyre  carried  behind  the  i)ody,  as  shown  in  the  illustration. 
.\von  tyres  are  used.  820"   120  mm.  * 

In  a  large  box  slung  under  the  chassis  is  the  t'hIoride-Exide  thin 
plate  battery  of  44  (.ells.  It  has  a  capacity  of  165  ampere-hours, 
and  weighs  32^,  lb.  per  cell  ;  between  the  bottom  of  the  cell  and  the 
bottom  of  the  plates  is  a  sediment  space  3J  in.  deep.  The  battery 
will  give  a  range  over  average  roads  of  50  miles  on  one  charge. 

Th(>  control  of  the  motor  is  by  a  foot-pedal  combined  with  a  main 
switch  (with  magnetic  blow-out)  ami  starting  resistance  {ste  sktteh). 
Dirt'erent  speeds  are  selected  by  a  handle- placed  below,  but  con- 
centric with    the    steering   wheel.     The   use   of   the   pedal    control 


Lighting. 

Made      at     the     Osram  -  Robertson 
Lamp^Works,  Hammersmith,  London, 


Osram 

— Is 


a.mp3 
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CHARGING   VEHICLE    BATTERIES 


IGMmC 


UNIT  TYPE  BATTERY  CHARGING  PANELS 

tHicitolly  meet  the  requiremtnt$'of:allIcharciDt*ftations     whether  one  or  one  hundred  cars  have 
to  be  charred  lirnultaneouily. 
---  For  detailed  information   we  should  like  to  send  you  a  copy  of  Pamphlet   No.  627.     Write 

I    IGRMIC  ELECTRIC   OUP    147.   Ouee„  Victoria  Street.  London. 
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The    Unit    of    the    System. 


aWmitH  of  a  larly  t>r  any  inexi)erieiuod  j>erson  driving  the  car.  Three 
|»att«-rtiH  of  hrakes  are  fitted,  foot,  hand  and  automatic  electric,  the 
latter  Hhort-circuiting  the  motor  with  a  resistance,  and  employing  it 
OH  a  dynam«).  '^ 

.\n  elcclric  hrjrn  switrh  of  the  "  Senj;  "  tyjje,  one  of  the  Hnst  of  this 
|Uitteni  in  thi.s  country,  i.s  litted  to  the  car.  It  consists  of  a  metal 
ring  iiiounte<l  uiidenieath  anrl  concentric-  with  the  steering  wheel. 
When  the  ring  is  touched  hy  tlie  fingers  at  any  jx)int  of  its  circum- 
ference, the  honi  is  initnediately  sounded.  This  is  mo.>t  convenient. 
£or  without  IfMiking  or  releasing  the  Hteering  wheel,  the  driver  can 
rradily  give  a  loud  warning  with  either  hand.  Further,  the  wiring 
for  till-  horn  in  li.xed  in  a  sfationary  |M»sition.  and  does  not  twi.st  roiuid 
the  Hteering  pillar  an  Ik  the  ease  with  a  switcli  mounted  in  the  usual 
way  on  one  of  the  arms  of  Ihe  steering  wheel.  .\  Sangamo  am];ere- 
hoiir  meter  is  a  useful  |(art  of  the  ecpiipment.  .\s  it  iucorponites  a 
diflerential  shimt,  the  readings  are  automatically  corrected,  and  when 
•he  Imltery  is  put  on  charge  and  is  fully  charged  the  |X)inter  makes 
<'onta<'t  with  a  small  switch  which  trips  the  main  circuit -hreaker. 
thun  diHconnecting  the  source  of  su])j)ly.  without  the  necessity  of  an 
attendant  staiuling  hy  to  Hwitch  olT. 


CONGESTION  AT  RAILWAY  AND   MARINE   TERMINI. 

IIV    .\.    JAIKSON    .MAHSII.XLL. 

While  the  shortage  of  ocean  carriers  is  the  major  reason  for  tiu^ 
liroent  condition  of  things  in  docks  and  wharves,  the  congestion 
Would  Im>  considerahly  relieved  if  goods  were  handled  in  an  efficient 
mmuiiT  at  the  termini.  Because  of  old-fashioiu'd ^methods,  anti- 
i|iiut«d  handling  faciliticH  and  confu.sed  schedules  steamers  are 
delayed  for  long  fieriodH.  VeHMelw  can  he  raj)idly  loaded  if  cargoes 
an-  delivi-n*<l  projHTlv  and  if  they  can  puss  through  the  tc  iiiiini  \\itli 
a  niinimui^i  amount  of  delay.  \\  ith  tlie  pn-sent  lack  of  s\stcm  and 
iiieflieient  handling  of  goods  this  is  utterly  inipossihie.  .Mr.  ('.  H. 
ItellH,  manager  of  the  .\ustralian  department  of  French.  Fddyc  \- 
t'«i..  regaids  the  shortage  of  pier  facilities  and  the  jM)or  methods  of 
moving  gno<lN  in  termini  a.sthe  most  serious  problem  in  connection 
with  pn-wtit  day  commerce. 

Not  4inly  ex|M>rl  trade  has  In-en  atlected  by  tlie  congested  con- 
dition of  termini,  hut  domestic  trans|K>rtation  suffers  as  well. 
.Shortnife  of  ocean  toiuiage  is  not  res|t<msilile  for  the  fact  that  loc;;l 
men  hant-*  an-  unalile  to  get  their  goods  through.  It  is  estimated 
that  then*  iit  a  total  of  720,<MM(.(MMi  tons  of  goods  ewry  year  that 
'pi»'<MeK  ihniugh  the  r.iilway  goods  .kud  transfer  stations  of  the  r.S..\. 
ami  iKni,(HH(,(hki  tons  handle<|  at  iiiarme  termini,  making  a  grand 
total  of  |.:(Jo.<MHMHMl  tons  handled  annually  in  the  Inited  States. 
or  4.tlMMNNi  touM  every  working  day  in  the  year.  The  jin-sent  lack 
of  NVNlem  in  handling  and  the  tremendous  aniomit  of  lost  time 
iuMilviMl  n*pn'm<ntn  a  yearly  U»h«  of  more  than  tlti.tKMt.lMMI  at  railway 
trrnnni  alone. 

All  of  the  railwaVN  agree  that  the  gn-al  olistacle  to  movement 
i*  the  delirieni'V  of  ternunal  iteeommodatioiis  and  |>oor  facilities. 
Xo  rail\«a\  can  In-  more  eMicient  than  the  terminal  facilities  jKTmit 
it  lo  lir.  Unilway  engine«TH  have  conducted  and  solve«l  the  proltlem 
Old  l<y  their  skill  the  «<jmmmI  of  line  haulage  has  heeii 
fold.  <J<hmIs  haulage  hy  rail  has  reached  a  high  |H>int 
••I  m'rfretion.  rmlNMlyinK  Uilh  ettieioncy  and  economy.      Hnt   it   is 

application  of  the  enj:me«>r's  skill  to  an 

nu.     With  a  few  exceptions,  tlu'se  and 

thrir  miin.'igrmentu  irmain  iinh«tAntially  the  name  an  they  wore  2."» 

•     ■-     <irn.     With  an  eye  to  fli.  up  of  Hue  haulage  con 

trnn»|*.rtation  ev|M>rtM  the  line  it.Hrlf  the  acme 

;«.  Iiut  they  h..ve  lr(l  the  g«xxl»  terminal,  with  it«  gnts'- 

-'  ne.     William  «'.    H«^ltield.   ^ 

iig  :    "  Hallway  tratk*.  ntaij 

-.   and   in    fact    nil    the    meehaineal   and 

•    *    pniprr.  <hnw  the  iinpreiv<  of  the  last 

•it.      It  !!•  only  when  we  go  into  the 

Wf  m>  UiuV  into  the  dark  agi'n  of  indiisliy. 

<  ■<till  n^giut  Niipu-me.  rolling  up  an  annual 


nl  , 
imi 

to. 


*i»nl  nf  nin<hanical  dr 


pay  roll  of  millions  and  congesting  traffic  by  his  cumbersome  motions. 
Here  goods  are  moved  by  the  crude.st  kind  of  labour,  and  with  an 
apparent  absence  of  anv  attempt  at  scientific  handling.  I  am 
ab.solutely  sure  that  mechanical  appliances  can  be  employed  for  the 
greater  part  of  the  work.  Where  are  the  moving  platforms,  the 
mechanical  carriers  and  tlie  motor  trucks  ':  We  have  almost  wholly 
failed  to  apply  to  the  handling  of  goods  the  principles  of  mechanical 
transferring  with  which  we  are  quite  familiar  in  other  lines.  We 
complain  abcMit  our  goods  rates,  but  nobody  seems  to  wOrry  much 
cfbout  terminal  charges,  and  yet  the  terminal  charge  is  as  inevitable 
as  the  carrying  charge,  and  is  by  far  the  largest  part  of  the  entire  rate. 
Wc  are  to-day  ])aying  goods  bills  without  giving  a  thought  to  the  fact 
that  a  ])art  of  the  w'ork  for  which  we  pay  is  being  done  in  a  highly 
s<ienti;ic  way,  while  a  still  larger  ])art  of  it  is  being  done  by  methods 
which  it  \Nould  be  complimentary  to  call  mediieval." 

in  comparing  the  cost  of  handling  goods  at  railway  termini 
with  the  co.st  of  hauling  by  rail  the  following  tables,  develojx'd  by  the 
Kipctric  \'ehicle  As.sociation  of  America,  are  ba.sed  on  figures  given  by 
.Mr.   W.   .J.   Wilgus,  late  vice-pre.sident  of  the   New  York  Central 


I  til.     Kl.K.rTKlC    STKVKnoKK. 

l'l<iii  '•(;.  \'."  Industrial  Truck  with  dumping  Iwidy  supplied  t<» 
.\.  Kcnrick  &  Sons.  W<'st   Hioniwiih  ((Jeneral  Vehicle  Co.). 

UailroacL^As  a  concrete  e.xamiile.  we  will  supjx)se  that  a  manu- 
facturer in".Philadelphia  sends  1  ton  of  goods  to  a  merchant  in  New 
\nrk  City.'  From  the  time  the  gcvids  leaves  the  manufaiturer  the 
IMiiladelpliia  charges  are  as  follows  : 

Lihour  cost  of  loading  on  a  wagon    S(t.2.» 

Cnloadini;  at  ;;()n(ls  station (I..'V> 

Costs  to  railway  in  billing  and  other  cleriial  work    '•••*" 

.\ilual  iiiMTaf  inn  exiiense  of  loadim;  and  switching  goods 

car.  .Vc »».25 

The  <-ost  of  handling  in  New  York  is  a,s  follows  :  •?  • 

Terininnl    costs    on    New    .lersey    side    of    North    Hiver 

(avera^;e  of  all  railroads)      .SI.I-t 

I,ii;lit<'rrti;e "•^' 

Terminal  cost  on  water  front  of  Manhattan  Island <•••»" 

Cartage  expenRos  in  New  York  City t'-^* 

S2.2.-> 

The  e<ist  of  getting  a  ton  »»f  goods  started  on  it,s  journey  at  one  end 
and  handling  it  from  the  .lerKey  City  termimd  to  the  eonsign«H>s 
ston-  at  the  <»ther  end  is  nearly  U  time,s  as  much  a,s  the  <'ost  to  haul 
the  goods  all  the  way  fn>ni  Philadelphia  to  New  York.  To  haul  ;i 
ton  of  go«xls   l.tHH)  miles  fnuii   New   York  to  Chieajpn  costs   .S^l.  or 
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EDISON 


EDISON  ACCUMULATORS,  Ltd.. 


ACCUMULATOR 

ELECTRICS 

are 

LEADING!! 

Some  of  the  Reasons ; 

Because  they  are  equipped  exclusively  with  the  Edison 
Accumulator,  which,  now  in  its  eighth  year  of  service,  is 
proving  more  durable,  more  reliable  and  simpler  to  operate 
than  any  other  type  of  storage  cell. 

Because  the  Edison  Accumulator  is  made  of  Steel 
throughout,  including  the  container;  uses  a  steel  pre- 
serving electrolyte  ;  and  cannot  buckle  its  plates, 
sulphate,  corrode,  lose  its  charge,  nor  suffer  from  the 
effects  of  overchargmg,  high  rate  boosting  nor  being 
discharged  to  zero  when  necessary. 
Because  the  Edison  Four-Year  Guarantee  is 
unique  and  warrants  the  user  that  his  accumulator  shall  give 
full  rated  capacity  at  the  end  of  this  time. 
Because  the  Edison  Accumulator  is  the  lightest  and 
strongest  storage  cell  and  may  be  charged  in  less 
time  than  any  other  type. 

2  &  3,   DUKE   STREET,   ST.  JAMES, 
L.ONDON.  S.>V. 


m      AGENTS:— 


Birmingham  :  — 

J.   P.   KEMP. 
Grand   Hotel,   Birmingrham. 


Lancashire   and   Cheshire  : — 

DRAKE  &  GORHAM.   Ltd., 
47,    Spring    Gardens,    Manchester. 


Glasgow  :  — 

J.     HALLY    CRAIG. 
45,    Hope   Street,   Glasgow. 


65  per  cent,  les.s  than  the  terminal  charges  at  both  ends.  In  other 
words,  it  costs  more  to  load  a  barrel  into  a  car  at  Chicago  and  to 
unload  it  at  New  York  than  it  does  to  move  the  same  barrel  between 
the  two  cities  on  the  railroad. 

The  fact  that  drayage  and  terminal  expenses  of  goods  trans- 
portation is  22  per  cent,  more  than  the  line  haulage  over  1,000  miles 
of  rail  is  a  condition  which  every  effort  should  be  exerted  to  rctnedy. 
No  one  thing  alone  can  solve  the  problem,  in  the  iirst  place,  co- 
operation between  railways,  steamshij)  companies,  trucking  concerns, 
manufacturers  and  the  public  itself  is  vital. 

As  the  connecting  link  between  the  goods  terminal  and  the  merchant, 
the  battery-driven  truck  must  assume  the  first  position.  One  case 
where  great  improvement  has  recently  been  made  in  the  methods 
of  handling  freight  through  the  application  of  tliis  truck  is  at  the 
piers  of  the  Chicago  and  South  Haven  Steamship  Company,  where 
the  Fruit  Belt  Auto-Truck  Express  has  been  inaugurated.  A  Heet  of 
motor  trucks  collect  shipments  of  fruit  direct  from  the  farmers  within 
a  radius  of  15  miles  around,  delivering  to  the  steamship  piei',  where 
shipments  are  sorted  on  the  docks  accorcUng  to  the  consignees,  and 
a  bulk  receipt  taken  for  all  the  fruit  destined  for  each  consignee, 
greatly  facilitating  delivery  at  the  other  end.  By  this  method 
the  farmer  is  saved  the  inconvenience  of  hauling  to  a  terminal,  and  in 
addition  has  his  fruit  transferred  in  the  cool  of  night,  so  that  tiie  pro- 
duce reaches  the  market  early  in  the  moi'iiing  in  good  condition. 
From  the  point  of  view  of  the  steamship  company  this  system  has 
two  very  decided  advantages.  It  opens  up  new  business  that  they 
previously  were  unable  to  get,  and  it  reduces  the  overhead  expenses 
of  handling  business,  as  the  consignments  come  to  them  in  bulk 
instead  of  in  smaller  quantities  from  each  individual  shipper. 

In  places  where  some  modern  eciuipment  has  been  installed,  such 
as  the  electric  industriai  truck,  a.  more  systematic  condition  has 
resulted  and  a  considerable  economy  been  effected.  In  tiic  railway 
ternn'nals.  where  tlie  electrically-propelled  baggage  truck  lias  su])- 
planted  the  hand  tinck,  it  is  estinnxtcd  that  there  is  a  total  saving 
of  66  per  cent.  A  report  of  the  operation  of  an  electric  industrial 
truck  at  the  Cunard  pier,  New  York  City,  showed  that  in  handling 
macaroni  in  boxes  six  "'  electric  stevedores  "  did  the  work  in  nine 
hours  that  wouldjhavejrequired  24  hand  trucks.  The  cost  of  labour 
with  electric  vehicles  was  £4,  while  at  current  longshoremen's  rates 


it  would  have  cost  for  labour  £18  if  hand  trucks  had  been  relieil  ui)on. 
in  liandling  grapes  in  barrels  at  the  .same  dock,  two  industrial  trucks 
did  the  work  of  21  hand  trucks.  In  handliiig  mackerel  in  barrels, 
two  electric  trucks  did  the  work  of  19  hand  trucks.  In  handling 
casks  of  wine,  seven  electrics  with  1."}  men  did  the  work  of  .*>t)  men 
rolling  the  casks  from  one  man  to  another.  I'nder  the  method  of 
hand-truck  oi)eration,  the  cost  per  ton  of  handling  goods  at  railway 
terminals  and  steamship  piei-s  is  2s.,  while  the  cost  jhm-  ton  for  j»er- 
fcrming  the  same  work  with  electric  industrial  trucks  is  but  5d. 

As  the  use  of  the  ''  electric  stevedore  "  inci"eases  and  other  modem 
methods  and  appliances  are  installed,  it  is  to  l)e  hojKnl  that  this  will 
influence  a  further  systematised  maimer  of  delivery.  As  this  work 
becomes  more  thoroughly  unitied.  freight  sheds  and  doclcs  may  rind 
it  desirable  to  operate  on  a  full  or  partial  24-hour  schedule.  In  cases 
where  the  limited  ground  space  available  in  cities  prevents  the 
installation  of  mechanical  carriers  that  would  bring  about  economy 
and  cthcicncy,  the  remedy  which  appears  most  feasible  to  the  writer 
is  the  establishing  of  large  outer  platforms  or  wai-ehouses  where  all 
outbound  package  freight  could  be  assembled  and  consolidated,  and 
where  the  floor  movement  would  be  })erformed  by  the  electric  in- 
dustrial trucks.  If  the  co-orduiation  of  the  railway  and  highway  move- 
n.ont  of  merchandise  and  a  collaboration  of  the  railways  and  carting 
interests  could  be  effected,  thei-e  is  everj'  reason  to  believe  that  a 
jiowerfvil  and  efficient  trucking  organisation  could  be  formed  which 
would  effect  not  only  an  enorn\oiis  saving  over  pi-esent  cost,  but 
render  greatly  improved  service  through  the  employment  of 
scientific  and  efficient  methods  of  operation,  and  a  truck -despatching 
system  worked  out  along  the  same  lines  as  is  passenger-train 
despatching. 


ELECTRIC  BATH  CHAIRS. 


The  prospect  of  ciuite  considerable  numbers  of  crippled  and 
maimed  men  in  our  midst  for  many  veal's  to  come,  as  one  of  the 
heritages  of  this  terrible  war,  will  doubtless  occasion  something  of  a 
boom  in  meciianical  appliances  which  will  contribute  to  their  com- 
fort and  enable  them  to  get  about  in  the  world.  The  electric  bath 
chair  is  not  unknown  as  a  practical  mechanism,  and  it  was  utilised 
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in  f;oiiHi<lerahl<-  jiunilwrs  and  quite  pnuticn]  form  at  tlie  recently  held 
I^'uiania  Exhibition,  San  Francisc-o.  In  this  latter  case  it  served  the 
jmrfxwf  of  pleasure  rather  than  convalescence,  and  in  this  respect  it  is 
not  iniprohahle  tliat  there  may  be  something  of  a  boom  in  bath  chairs 
at  Hf-aside  places  and  health  resorts. 

The  Kliesmi  Klectric  Traction  Co.,  Ltd.,  of  8"),  Newman -street, 
Oxford-street,  l>jndon,  W.,  ha\e  deveiofK-d  a  form  of  bath  diair 
III  which  a  single  ]  H.J',  motor  is  suitably  mounted  at  the  front  of  th;- 
Miiichine,  anri  drives  on  to  a  pair  of  14  in.  wheels  through  a  20  to  1 
wf>rni  gearing.  The  sjiace  beneath  the  seat,  which  is  readily  available 
for  the  puriMJse,  is  occupied  by  a  battery  of  2(»  Elieson  cells  which 
weigh  7H  lb.,  and  have  a  capacity  of  30  ampfjre-hours.  The  vehicle 
is  suitably  geared  to  give  a  maximum  si>eed  of  5  miles  per  hour 
nn  the  level,  and  has  a  range  of  about  20  miles  on  one  charge  of  the 
battery.  The  controller  is  placed  at  the  right-hand 
hide  of  the  o(<ii[)arit  of  the  chair.  anrI  is  actuated  by  a 
iiuniirium  of  effort.  It  is  j)uslie(i  forward  to  give  a 
forward  direction  to  the  chair,  and  i)iilled  back  for 
reverw.  It  is  provided  with  a  zero  j»osition,  move- 
ment lH-vr»iid  which  apj)lies  the  brake  to  the  rear  wheels. 

Another  battery-driven  bath  chair  is  being  offered 
on  the  Kiiglish  market  by  .Messrs.  A.  W.  (Jainage. 
Hrdlxini,  l>)ndon.  K.C  This  machine  is  also  fitted 
with  u  \  II. I',  motor,  but  the  motor  is  mounted  below 
the  wat  «)f  the  chair  and  drives,  through  single  re- 
(lu<-tioii  spur  gearing,  the  offside  wheel  on  which  a  spur 
ring  is  attached  to  the  sjiokes  of  the  wheel.  The 
iiattery  is  also  j)laced  below  the  seat  of  the  chair,  and 
has  n  caiMwity  of  .'50  amiK»re-hours.  giving  a  range  of  .'JO 
to  10  miles  Mil  one  charge  at  a  sjK'cd  f)f  about  .'")  miles 
|MT  hour.  The  controller  in  this  case  is  attached  to 
the  end  of  the  steering  pillar,  which  serves  to  move 
from  side  to  side  tlir-  small  leading  wheel  of  the  chair. 
To  go  forward  the  controller  is  pushed  to  the  left  ;  the 
chair  is  alw)  tittcfl  with  a  brake  which  is  operated  by  a 
itidi-  N'vcr  at  the  left  hand  of  the  occuj)ant  of  the  chair. 
This  iiiacjiine  is  manufactured  by  the  Socic'-tc  .Aiionyme 
A.  TrilK'JIiom  &  fie..  Feldbaeh,  Zurich. 


from  .',  to  4  tons.  Fig.  1  is  a  side  \  iew  of  a  :}0-cwt.  lorry  which  has 
l»een  in  tlie  .service  of  the  ^lidland  Railway  Co.  for  some  time 
past. 

F'igs.  2  and  .'5  show  a  2!l-ton  tipping  wagon  which  has  recently  been 
supplied  to  \\'olverhampton  Corporation.  This  vehicle  is  provided 
with  a  standard  Orwell  chassis,  being  driven  by  two  2|-h.p.  com- 
j)oimd-wound  motors,  driving  on  the  two  front  wheels  through  single 
rc(]uction  totally  enclosed  skew  gearing.  At  a  motor  sj^ed  of 
l.:{00  revs,  jier  min.  the  vehicle  will  travel  at  the  rate  of  1 1  miles  jier 
houron  the  level.  The  battery,  which  is  divided  into  two  parts  and 
is  underslung  amidships,  is  made  up  of  40  Ironclad  Exide  cells  giving 
a  range  of  .'Jo  miles  on  one  charge.  The  controller,  which  forms  a 
portion  of  the  dashboard,  is  made  by  George  t^lli.son.  and  is  fitted  with 
ina;rn»*tic  ^blow-outs.      It    provides ^five  ^speeds'*fonvard    and    one 


Frc.  1.— 30  cwT.  Lorry  in  service  of  Midland  R.vii.way  C 


AN  ALL-BRITISH  COMMERCLAL  BATTERY  VEHICLE. 

We  have  fre(|uently  suggested  that  excellent  ojM'iiiiigs  are  ])re- 
M-nte«l  to  Hritish  engine<>rs  to  design  and  manufacture  in  this  country 
••jr'lric  buttery  vehicles,  both  for  pleasure  and  commercial  ])ur]K)scs. 
We  refcrn-d  moiiic  time  ago  to  the  fact  that  .Messrs.  Ransomes,  Sims 
*  .lefTerieK,  Lt<i.,  of  Ipwieh.  had  undertaken  the  construction  of  the 
"Orwell"  electric  vehirles,  the  general  desigii  of  which  has  been 
i|evelo|>|.d  by  .Mr.  I'.  A.  .Mo.ssay.  We  understand  that  a  consideral)lc 
iiiimlNT  of  vehicles  an*  now  going  thnnigh  the  company's  works  at 
l|M«wieh.  and  that  ordi-rs  an-  steadily  c(uuiiig  in. 

The  vehicle  in  riesigried  for  front -wheel  drive,  with  two'  motors 
xnilably  8UK|wnc|e«l.  anri'  carried [«in'_K|M;cially*<lesigne(l    stub    axles 


rever.se.  The  resistance  grids  are  of  the  east -iron  ty])e.  and  ato 
mounted  immediately  below  the  body  of  the  controller.  The  con- 
troller itself  is  actuated  by  combined  foot  jx'dal  on  the  floorboard 
and  radial  lever  mounted  above  the  steering  w  heel. 

The  design  of  the  tipping  gear  is  of  more  than  ordinary  inten«st. 
In  the  vehicle  shown  it  is  arranged  for  hand  operation,  but  a  small 
motor  can  be  fitted  for  carrying  out  this  work  with  energy  from  the 
jjropclling  battery.  Where  such  a  motor  is  fitteil  the  gear  can 
alternatively  be  actuated  by  hand.  For  hand  operation,  the  long 
transverse  shaft  is  placed  in  bearings  attached  to  the  upper  side  of  the 
main  chassis  girders,  and  this  shaft  has  s()uare  ends  for  the  recci]it  of 
the  driving  handles.  Al)out  the  centre  of  tlie  shaft  is  a  pinion  which 
engages  with  a  spur  wheel  attached  to  a  long  spindle  carried  from  the 
s|)ur  wheel  towards  the  rear  of  the  vehicle.  This  shaft  is  furnished 
witii  two  s(;iiarc  ihicads.  each  of  (IKTcrciit  ititch.  that  at  the  forward 
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'the  Hiooniiir      With  thin  nrmngrment   «f  ciriving 

-      •   '••  <•'""'  '»"'»y  with,  and  the  IkhIv  of  the  rhrtHHJs  i^. 

frw  for   the   nrromnxMhition   o(   the    Iwttery.      In   the   Orwell 

•  iicilly  thr  whole  of  ihe  riortuoal  gwir  in  At  the  fmnt  of 
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vrhiol*.  V.  wilwtAniiaHy  e«ni«tnirtod.  nnd  is  .Wignwl  for  Innd« 


o'ui  having  thnv  threads  to  the  inch  and  that  at  the  backward  end 
live  thn«ads  to  the  inch.  Travelling  along  each  threa<I  are  blocks, 
to  each  of  which  are  attached  two  levers  which  terminate  in  a  knuckjo 
fixed  on  the  underside  of  the  wood   IhkIv.     These  levers  and  the 


ii 


^h.«ft    form  a   triangle  which  can   l»e   made  flat   or  ste^p 
to  tlie  ix.^lti.in  .if  tl...  l.i...  l<s  on  er.ch  of  the  s«juare  threa,jjj. 
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'  Registered) 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 

No  better  testimony  can  be  found  of  the  satisfaction 
which  the  Battery  is  giving  in  actual  service  than  the 
number  of  repeat  orders  which  we  are  receiving.  We 
can  substantiate  every  claim  made  for  it  by  the  experi- 
ence of  users  over  considerable  periods,  and  are  able  to 
clearly  demonstrate  that  its  life  is  between  two  and 
three  times  that  of  an  ordinary  flat  plate,  while  its  re- 
liability day  in  and  day  out  has  been  proved  beyond  cavil. 

WILL  STAND  HEAVY  BOOSTING  CHARGES. 
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ELECTRICAL  clifton  junction. 

STORAGE  CQ         Manchester. 

ITV/fTTlV^      LONDON  OFFICE: 

LIM  1   1  LU   ^  ^"^^  VICTORIA  STREET. 


cc 


ORWELL 


ELECTRICS 


Throughout 
British  Built^ 


are    manufactured  at 


^^  Orwell      Works,"     Ipswich,      by 
Ransomes,  Sims  &  Jefferies,  Ltd, 


I    — ^   -^  —.^    -.    _   «         ^  ^^  -  SrlliiK/     ti/cnts  /'i>r  (Irriit   Itrittilit  iittil   I  ri  la  ml  fur 

lOSSAY  c6  Co.,   Ltd.,  "orwell"  electric  vehicles, 

1,  Queen  Anne's  Chambers,  41,  Tothill  Street,  LONDON,  S.W. 
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TUDOR 

ACCUMULATORS 

FORIELECTRIC  VEHICLES. 


AMBULANCE  WITH  TUDOR  BATTERY. 

Port  ol.London  Authority    4  Vehiclet.     City  ol  London  Corporation~2  Vehicles. 

BATTEPvIES  FOR  COMMERCIAL  VEfflCLES, 
PLEASURE  CARS,   OMNIBUSES,  &c. 

LIGHTEST    IN     WEIGHT-HIGHEST     IN     EFFICIENCY. 

Maintenance  undertaken  at  Moderate  Mileage  Rates 

THE  TUDOR  ACCUMULATOR  CO.,  Ltd., 

3,   CENTRAL    BUILDINGS,    WESTMINSTER,    LONDON,   SW. 

Work*  :    DUKINFIELD,    near    MANCHESTER. 


illu.stratioiis  i.s  .shown  the  method  of  .suspendmgthe  battery  from  the 
side  jneinbers  of  the  chassi.s,  also  the  ingenious  arrangement  intro- 
duced for  the  drawing  out  of  the  batterj'  so  as  to  give  eas\-  access  to  the 
cell  connections,  and  also  to  admit  of  the  removal  of  the  top  board 
(luring  charging  operations.  The  movement  of  the  battery  i.< 
facilitated  by  horizontal  rollers,  and  by  flieans  of  side  levers  coupled 
w  itl)  a  long  tubular  bar  at  the  front  of  the  battery  box.  the  accumu- 


I  S^eirs  battery  box  m  'OUT  position 
(-  with  roller  on  track  S  angle  sup- 
'  ports  dearOi^  of  channel. 


-      Battery  boK  in 'iN'fKtsition  Rollers,  \ 
K   clearof  tracks  angle  supports  \ 
resting  on  channel.  > 


Fia.  5. — Detail  of  Battery  Sispessiox. 

lators  and  their  case  are  racked  outwards  from  the  centre  to  the  side 
of  the  vehicle  (Fig.  5). 

Fuller  details  of  these  interesting  vehicles,  together  with  com- 
])Iete  specification  and  prices,  can  be  obtained  from  the  .selling 
agents  in  Great  Britain  and  Ireland,  Messrs.  Mossay  &  Co..  Queen 
Amip's  Chambers,  Westminster,  London,  8.W. 


TIPPING  DUST  VAN  AT  SOUTH  SHIELDS. 


The  South  Shields  Corporation,  who  were  the  jjioneer^ ujsers  of 
cloctric  battery  'buses  in  this  country,  have  recently  ordered  a 
2-ton  Edison  van  with  ti[)ping  body  for  dust  collection  in  the  dis- 
trict. Mr.  L.  Roseveare.  the  borough  engineer,  has  alvised  the 
Corporation  to  purchase  this  vehicle  on  the  .score  of  general  relia- 
hilitv  and  eflReiencv.     He  estuuates  that  the  vehicle  will  do  the  work 


Tlie  net  cITcct  of  the  tni verse  of  tiic  threads  by  tiicsc  Itlocks  is  to 
tliruMt  upwards  the  ixuiy  of  the  vehicle,  and  al.so  to  travel  backwards 
the  jKiint  nl  which  the  leverH  are  attached.  Suitable  side  rollers  and 
Kiiides  .ire  al.s(»  lifted  to  the  l)ody  to  take  up  the  rolling  friction. 
TliiN  !•<  .Ill  extiemcjv  >iiii|ile  and  iMsily  iiuiiiil  lined  form  of  (i|)i>ing 
near  (Kiff.  4). 
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SoiTH  SuiKi.Ds   Drsr 


[From  the  '  MuKicipal  Journal 
\\N  SHOWN  Tipped. 


The  ImwIv  littcd  to  (he  vehicle  |)o.<o«o   iivs  a  numlM'rJoi  iiiteix-stitig 

(rntun'«i.     It   Ih  wider  nt  tlie  Imek  than  nt   the  front,  and  is  nlsu 

1  fmiii  \v.\vV  to  front.     The  lM>ttoin  ix  set  tm  a  ')  |ht  cent. 

.   -Ml  that    reluw  and  other   material   thniwn   into   the   iiody 

londu  to  nu»vp  tnwardH  tlio  back.     Thin  moyeincnt  \»  acooleratod 
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m»r  of  the  luxly.  nnd  can  drip  nut  nt  tlio  l«rk  qtiito  rienr  of  the 

'■     ''       siiupli' 1  ''        '        .^  is  protected 

I  up  \\\\'  drip  tlin>nph 

111  \\v}  Ht.indanl  lippiiiK  vehicle  the  back  «»f 

■  ■  "  '•    ;i  in   from  thr  pmnTicl.  and  this  heisht 

ng   oj-w'i^if loii-*    willnMit    the   nw"   of   i\ 

■    the  sides  .in'  I  th.it 
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till  \   .  .M  1w>  rmsirtt. 


of  tlirce  honses  at  about  the  same  ost  |)er  ton.  Tue  vehicle,  which 
has  recently  been  delivered,  is  found  to  l)e  jiractica'.ly  noiseless  on 
nipht  work,  even  though  freipient  starting  and  .stopping  are  neces- 
Hiwy  .  The  chassis  is  standard  Hdison  (J.M..  with  battery  mounted 
«ui  the  fn\Me  and  single-motor  drive  through  Hexible  cardan  nhaft 
to  e  innf'M     laft.  a-id  .'-ide  chaMis  to  the  rear  wheeU 


th 


-:  o(  whirh   Ihr  \-rhirle  iit  alim  pniploynl.      In  one  of  the 


EXTRA  COPIES  OF 


ELECTRIC  VEHICLE  PROGRESS  SUPPLEMENT 

Can  be  supplied  tc  Central  Station  Engineers  for  distri- 
bution.    Annual  Subscription  Rates  on  application  to 

••THE  ELECTRICIAN"  PRINTING  «t  PUBLISHING  COMPANY. 
1.  ;  &  3.  Salisbuft  Court,  Flkbt  Strkbt.  London,  E.C. 


t.  a  *nd  4.  Sausburt  Cowrr,  Fi.H«T  SrummT.  in  the  C»ty  of  LONDON..Fwwiv.  Makcm  i\.  ivlti. 
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